Science and Education

MATERIALS
OF THE XTI INTERNATIONAL
RESEARCH AND PRACTICE CONFERENCE
Vol.I

April 6™ — 7" 2016

Munich, Germany 2016



Si

ngle photocopies of single chapters may be made for personal use as allowed by national copyright laws.

Permission of the Publisher and payment of a fee is required for all other photocopying, including multiple or
systematic copying, copying for advertising or promotional purposes, resale, and all forms of document delivery.
Special rates are available for educational institutions that wish to make photocopies for non-profit educational

classroom use.
Permission of the Publisher is required for all other derivative works, induding compilations and translations.

Electronic Storage or Usage Permission of the Publisher is required to store or use electronically any material

contained in this work, including any chapter or part of a chapter.

Except as outlined above, no part of this work may be reproduced, stored in a retrieval system or transmitted in
any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior written

permission of the Publisher.

Science and Education [Text] : materials of the Xl international research and practice
conference, Munich, Vol. I, April 6" — 7", 2016 / publishing office Vela Verlag Waldkraiburg —
Munich — Germany, 2016. — 238 p.

ISBN 978-3-941352-25-4

The collection of materials of the Xl international research and practice conference “Science and
Education” is the research and practice edition. It gives an opportunity for scientists and experts to get
acquainted with achievements of the priority directions of modern science, to show the results of the
researches, to exchange experience, to publish scientific articles that will promote productive scientific work,
realization of creative potential, origin of new ideas and establishment of friendly relations and possibilities
for cooperation.

It includes the scientific articles of students, postdoctoral students, graduate students, research
scientists of higher education institutions.

Publishing office Vela Verlag Waldkraiburg — Munich — Germany 2016
Reichenberger Str. 7, 84478 Waldkraiburg, Germany

Tel.

: +49 (0) 8638 / 885 227

www.vela-verlag.de

Eleventh edition 2016

BN 978-3-94135

N
Ny
%
£

© 2016 Vela-Verlag, Waldkraiburg — Munich — Germany
© 2016 Strategic Studies Institute

© 2016 Article writers

7839411135225 411> © 2016 All rights reserved




CONTENT

g 3 X O

PHYSICS AND MATHEMATICS

Embergenova K.R., Dauytova Zh.K., Abdibekova K.D.

INNOVATIVE TECHNOLOGIES IN EDUCATIONAL SYSTEM......occciiiiiiiiie e,

Paltsev E.|.
JUPITER: FROM THE TROPOSPHERE TO THE CORE. THE CALCULATION OF

PHYSICAL CONDITIONS IN THE GAS GIANTS™ LAYERS ..o

Shantarenko V.G.
CONVERSION OF INFORMATION IN VISUAL INFORMATION FIELD WHILE

SOLVING GEOMETRICAL PROBLEMS .......ooeiiiiiiii e

CHEMICAL SCIENCES

Grachev M.K., Kurochkina G.I., Malenkovskaya M.A., Sergievich A.A.
FEATURES OF THE SYNTHESIS OF AMPHIPHILIC a- AND B-CYCLODEXTRIN
CONJUGATES CONTAINING RESIDUES OF PHARMACOLOGICALLY IMPORTANT

ACIDS e e e e e e

Gushchina D.A., Krasnoshtanova A.A.
THE OBTAINING FRACTION TRIGLYCERIDES AT COMPLEX PROCESSING OF

POLLOCK ROE ... .ttt e e re e e e s eanes

Sushkova T.P., Proskurina E.Yu., Semenova G.V., Zavrazhnov A.Yu.

THERMAL STABILITY OF TIN MONOPHOSPHIDE..........coooiiiiiii e

Tkachenko A.V., Drobysheva O.M.

MOLECULAR SORPTION OF AROMATIC NONELECTROLYTES........cccccoiiiiiiiiieneeeeees

BIOLOGICAL SCIENCES

Abdullaev G.R., Almatov K. T.
THE CHANGE OF PHOSPHOLIPASE A, AND LYSOPHOSPHOLIPASE A ACTIVITY OF
RAT BRAIN MITOCHONDRIA IN THE DYNAMICS OF THE CHRONIC

EMOTIONAL-PAIN STRESS DEVELOPMENT .......ooiiiiiiiiiiiiiie e



Science and Education Vol.| April 6™ — 7", 2016

Marushchak V.N., Maksimov S.A., Epanchintseva O.V.
THE CAUSES OF FORMATION BLACK ARCHES (LYMANTRIA MONACHA L.)
BREEDING GROUNDS IN THE URALS ... .ot 59

GEOLOGICAL AND MINERALOGICAL SCIENCES

Daukaev A.A.

GEOLOGICAL PREREQUISITES OF PREDICTION OF OIL-AND-GAS POTENTIAL

AND PRACTICE OF DEEP DEVELOPMENT IN SOME REGIONS OF RUSSIA AND

PN T2 N 0 T 65

TECHNICAL SCIENCES

Aslanov Z.Yu., Dadashova K.S., Abdullayeva S.M.
THE PURPOSES AND MAIN STAGES OF ARRANGEMENT AND APPLICATION

Korzhakov A.V., Korzhakov V.E., Korzhakova S.A.

DETERMINATION OF SIMILARITY CRITERIA FOR THE CREATION

OF NEW CONSTRUCTIONS OF ACOUSTIC MAGNETIC DEVICES DESIGNED FOR

USE IN HYDROPONIC SYSTEMS ...ttt ettt e e et e e e et e e e eb e eees 75

Kozhukhova A. V.
MODEL OF VARIABLE FREQUENCY HYDRAULIC MACHINE .........cccoiiiiiiieeeeee e, 85

Kurilkin A.D., Levshin A.G.
DEPENDENCE OF HARVESTER-THRESHER'S MECHANIZER LABOUR
PRODUCTIVITY ON THE INTENSITY OF WORK PROCESS........ccooi i 91

Kurilkin A.D., Levshin A.G.
METHODS OF ESTIMATING THE FORMEDNESS OF A MOBILE TECHNICAL
VEHICLE'S DRIVING SKILL IN COMBINE OPERATOR ......uiiiiii e 96

Melent'ev V.S., Ivanov Yu.M.
STUDY OF THE METHOD OF MEASUREMENT OF PARAMETERS OF PERIODIC
SIGNALS BY THEIR INSTANTANEOUS VALUES USING FEATURE POINTS*..........ccvvieeeeeees 99

Ponomariova E.I., Odintsova A.V., Lukina S.I., Botasheva Kh.Yu.
STUDY OF THE IMPACT OF THE JUGLANS REGIA SHELL POWDER ON THE
PHYSICO-CHEMICAL AND ORGANOLEPTIC INDICATORS OF DOUGH AND BREAD ........... 106

Rudnev B.l., Povalikhina O.V.
MATHEMATICAL MODEL OF RADIANT HEAT TRANSFER IN DIESEL ENGINE
COMBUSTION CHAMBER. ... .ottt et e e et e e et e e e et e e e eaaaeeeean 112

Silchenko O.B.
FEATURES OF GROUP DIAMOND-ABRASIVE MACHINING OF MINERALS IN THE
MODE OF PLASTIC GRINDING ON THE MACHINE AHS5®4 ..........ouoiiiiieiiiee e 115

Viadimirov I.V., AlImukhametova E.M.
CALCULATION OF THE TECHNOLOGICAL EFFECT FROM THE APPLICATION OF
TRANSIENT IMP A CT ..ottt et et e e e e e e e e e e et e e e e st e e e e et e e sabaesesanaeeesanss 118



Science and Education Vol.| April 6™ — 7", 2016

AGRICULTURAL SCIENCES

Bryndina L.V., Venevitin A.A., Mikhaylova M.!.
ENVIRONMENTALLY-FRIENDLY TECHNOLOGY OF THE WASTEWATER SLUDGE
USE IN AGRICULTURE ... e e 122

Nikitin S.N., Zakharov A.|.
THE EFFECTIVENESS OF BIOLOGICAL PREPARATIONS BASED ON BARLEY .......ccccc....... 126

Zeleneva Yu.V., Sudnikova V.P., Plakhotnik V.V.

DEVELOPMENT OF THE INTEGRATED SYSTEMS OF WHEAT PROTECTION

FROM EPIPHYTOTIC DANGEROUS DISEASES IN THE CENTRAL BLACK EARTH

REGION OF THE RUSSIAN FEDERATION ... ..ciiiiiiiiiee e e eeaaaaan 132

HISTORY

Grishina N.V.
SOVIET SCIENTISTS' FOREIGN TRIPS IN 1920’s.: REVISITING THE ORGANIZING
[ S O I O =T 139

Kirillova A.l.

THE IMPROVEMENT OF MATERIAL AND TECHNICAL RESOURCES OF COLLECTIVE

FARMS AS A FACTOR OF SUSTAINABLE DEVELOPMENT OF KAMCHATKA™

VILLAGES IN 1950s-1980s (BASED ON VILLAGE MILKOVO).....cciiiiiiiiiiiiiiiieeeeeeeiee e 142

Krysin M. Yu.
NAZ| GENOCIDE OF LITHUANIAN PEOPLE AND ITS LITHUANIAN PERPETRATORS
(TOA3-1944) . 145

Lokhova I.V.
PROBLEMS OF HOUSING CONDITIONS OF WORKERS IN GERMANY AT THE END
OF THE 19th AND BEGINNING OF THE 20th CENTURY ....ooniiii e 149

Voronova-Orenburgskaya S.O.
ESPECIALLY TEACHING THE COURSE «HISTORY OF WORLD CULTURE»

(BY ICONOGRAPHIC EXAMPLE) ....ccceeiieeeeeeeeeeeeeeee 153
ECONOMICS

Borochkin A.A.

DO RUSSIAN SCIENCE CITIES AND SPECIAL ECONOMIC ZONES CORRESPOND TO

B L TR SO0 T od r 160

Boyko V.E., Kiselev A.B.
INVESTMENT ATTRACTIVENESS OF KEMEROVO REGION AND ITS
CORPORATIONS ..ttt ettt e e e e et e e e e e e e e et e e etta e e e eeeeeeaaan e aeeeeeeessnnes 165

Bykovskaia E. V.

FACTORS OF FORMATION AN INDUSTRIAL ENTERPRISE'S

STRATEGIC COMPETITIVENESS: MOBILIZATION OF THE INTERCOMPANY"S

RESE RV ES ... 170



Science and Education Vol.| April 6™ — 7", 2016

Chernogorova K.A.

CONFLICTS OF SOCIO-ECONOMIC SYSTEMS AS GENETIC BASIS FOR CRISES. ............... 179
Girsh V.A.
LOCATION OF HUMAN CAPITAL OF MODERN COMPANY’S BUSINESS.........ccoovvviiiiiiiiins 181

Konograi A.S., Gladkih A.M., Gubanova A.P
STURTUP PROJECTS AS A TOOL FOR POTENTIAL DEVELOPMENT OF THE
BEGINNING BUSINESSMEN IN ITS INDUSTRY ...ttt eas 186

Krylova A.V.
PROBLEMS AND CONTRADICTIONS OF THE MODEL OF EUROPEAN INTEGRATION......... 190

Kuznetsova M.E., Nikitenko E.A.
HUMAN RESOURCE RISK MANAGEMENT IN THE PROCESS OF STAFF TRAINING ............ 195

Nalivaychenko E.V., Kirilchuk S.P.
PECULIARITIES OF AN INNOVATIVE SOCIETY FORMATION .......ccoiiiiiiieiieeeeeeeeee e 199

Nurgalieva A.A., Kunyazova S.K., Sadenova S.N., Korabaev B.S.
THE DEVELOPMENT DIRECTIONS OF AGROINDUSTRIAL COMPLEX IN THE

KAZAKHSTAN REPUBLIC ..ottt e e e et e e et e e et e e e e et e e e eaaaaees 207
Peretiatko P.O.

CONTRIBUTION OF TRANSNATIONAL CORPORATIONS TO THE DEVELOPMENT OF
GLOBAL ECONOMY ...ttt ettt et e e et e et e e et e e eaa e e e ee b e e e e et e e s et e e e et e eesarneaeees 211

Selivonenko O.G.
MANAGING THE FORMATION PROCESS OF MODERN UNIVERSITY
GRADUATES COMPETITIVENESS ... 217

Suleymanov F.R., Suleymanov J.R.
SOME REMARKS ON PRIME FACTOR'S PRICE FLUCTUATIONS..........ccceieeiiiiiiieeee e 220

Yusupova A.Sh., Askhabova Z.R., Dudaev R.R., Chagaeva M.R.
THE PUBLIC CHAMBER OF THE CHECHEN REPUBLIC IN THE CIVIL SOCIETY
AND THE STATE INTERACTION SYSTEM......uiiiiiiiiieieee et 222

Zeynalova M.S., Mammadov F.A.
IMPROVEMENT ORGANIZATION OF WEARING APPAREL PRODUCTION BASING
ON THE EFFICIENT USE OF RESOURCES ........ccoiiiiiiieee 225

PHILOSOPHICAL SCIENCES

Smirnov T.A., Majorova E.V.
SOCIALIZATION OF THE PERSONALITY: MECHANISMS OF FORMATION
AND DEVELOPMENT ... s 229



PREFACE

The eleventh international research and practice conference «Science and Education»
which was held in April, 2016, was the work of Strategic Studies Institute for development of
research activity.

The collection contains articles and the materials, differing novelty and detailed study of
the problems. The sections organized within the limits of conference have been united by the
necessity of scientific knowledge integration of various schools and directions.

The purpose of the publication is expansion of outlook of researchers, their acquaintance
with actual problems of modern science, inspiration on further scientific searches. The science
becomes the strategic area providing national safety. Competitive ability of the country is measured
according to the educational level of the rising generation.

It should be noted that scientific investigations of the researchers from the former Soviet
states are highly underestimated in European Academe. First of all it is a problem of researches in
the field of humanitarian and social sciences.

The changes occurring in the modern world demand new understanding of professional
competence of the researcher, and it means the necessity of professional development.

This conference is necessary to acquaint the European scientific community with the
achievements of science and technology in countries of Eastern Europe, to set out the basic
vectors of possible cooperation in various spheres.

It is intended for teachers, graduate students and students of various disciplines for the
purpose of use in scientific work and educational activity.



PHYSICS AND MATHEMATICS

INNOVATIVE TECHNOLOGIES IN EDUCATIONAL SYSTEM

Embergenova K.R., Dauytova Zh.K., Abdibekova K.D.°
Al-Farabi Kazakh national university
Kazakhstan

Abstract

In this article the problems of innovative technologies in the education sphere are considered. It is
necessary to carry out concurrently innovative diagnostics. It comprises, firstly, the prognosis of
possibility of different innovations appearance in future, secondly, gives more or less full
perspective picture of a specific innovation development, its consequences in all spheres of
peoples’ lives, fixes variants of it perception by peoples, predicts social opinion. Education should
develop innovative activity mechanisms, find creative ways of solving life vital problems, promote
introducing creative work into norm and form of the man’s existence. Using such technologies in the
innovative education the teacher makes the process fuller, more interesting and informative.

Key words: innovative technologies, realization, activity, science, success, didactic, education

The main goal of the innovative technologies is to prepare the man for life in a constantly
changing world. The essence of such education is to orient the educational process on the potential
abilities of the man and their realizationThe goal of the innovative activity is a qualitative change of
the pupil’'s personality in comparison with the traditional sytem. It becomes possible due to the
introduction into professional activity not known for practice didactic and upbringing programs that
are supposed to eliminate the pedagogical crisis. To develop skills of activity motivation, to orient in
the obtained information by themselves, to form the creative unconventional thinking, to develop
children by maximum revealing their natural abilities using the latest science and practice
achievement are main goals of innovative activity. The innovative activity in education as socially
significant for practice directed to moral self-developing is important because it can provide the
change of all existing types of practice in the society. Using informative-communicative
technologies gives a possibility to quicken the process of information search and passing, to
transform the character of mental activity, to automate the human work. It is proved that the level of
developing and introduction of informative-communicative technologies into productive activity
defines any firm success. The basis of the informative-communicative technologies is informative-
telecommunication systems built on computer facilities and that are information resources and
hardware and software facilities that provide saving, processing and distant transmission of
information. [2; 33-36]

The modern education must become the leading level in informative technologies the
place where the man receives not only necessary knowledge but is filled with the spirit of modern

© Embergenova K.R., Dauytova Zh.K., Abdibekova K.D., 2016
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information society. Without the use of the informative-communicative technologies (ICT) the
educational establishment cannot aspire to an innovative status in education. Because one can
name an educational establishment innovative if it introduces into educational process
organizational, didactic, technical and technological innovations and that is why they achieve real
increase in rate and volume of knowledge and quality of specialists preparation. The word
«innovation» (from Latin «innove») appeared in the middle of 17 century and means entering of
novelty in some sphere, implanting into it and producing a row of changes in this sphere. An
innovation is on the one hand a process of renewing, realizing, implementation and on the other
hand it is an activity of implanting the innovation in the definite social practice but not the subject.

Education is a way and form of the holistic man’s formation. The essence and goal of the
new education is actual development of common, generic man’s skills, mastering universal ways of
activity and thinking. The modern notion «education» is connected with such terms meaning as
«teaching», «upbringing», «education», «development». However before the word «education»
began to be associated with enlightenment it had a wider meaning. In the dictionary the term
«education» is given as a noun derived from the verb «to make» in the meaning «to create», «to
form» or «develop» something new. To create something new is an innovation itself. All pupils are
different, it is necessary to take into account their interests, abilities, perception level, psychological
peculiarities, health saving moments, to coordinate the actions of adults and teachers.

«I know what for | need everything that | learn; | know where and how to use it» in this way
one can formulate the main thesis of the innovative method. The necessity in the innovative
orientation of the pedagogic activity in modern conditions of the society, culture and education
development is determined by a number of conditions. Firstly, the ongoing social-economic
transformations caused the necessity of drastic renovation of the educational system, methodology
and technology of the educational-upbringing process arrangement in the educational
establishments of different types. The innovative orientation of teachers and educators’ work that
include in itself making, introducing and using of pedagogical novelties is a means of renovation of
the educational policy [7; 229-232]. Secondly, the focus on humanitarian education content,
constant volume change, content of the subjects, introduction of new educational subjects require
a constant search of new organizational forms, education technologies. In such a situation the role
and power of pedagogical knowledge in teaching sphere is increasing. Thirdly, it is the character
change of the teachers’ attitude to the fact of learning and using of pedagogical innovations. In
conditions of strict regulation of the educational-upbringing process the teacher was restricted not
only in the individual choice of new programs, textbooks but also in using of new devices and
means of the pedagogical activity. If earlier the innovative activity came mainly to using the
recommended innovations today it assumes even more selective, reaserching character. That is
why the important orientation in the work of school heads and education bodies become analysis
and evaluation of the pedagogical innovations introduced by the teachers, creation conditions for
their successful development and realization.

For the fourth, the entry of educational establishments into market relations, creation of
new types of educational establishments, not state-maintained in particular, make them competitive
in the situation. Education in its essence is an innovation. Using these technologies in the
innovative education the teacher makes the process fuller, more interesting and informative. When
subject spheres of natural sciences cross such integration is more than necessary to form the
integral outlook and world-view. To innovations one should refer introducing of ICT in the
educational-upbringing complex, software, interactive electronic boards, modernization projects. [8]
As it has been shown by experience of using packages of multimedia programs at lessons it is
reasonable to use them at the following types of the lessons while learning new material and
consolidation of the gained knowledge. The multimedia programs in this case play the role of
knowledge source and help in search of answers for the questions put by the teacher. The
advantage of the computer presentations is the increase of the lesson temp because they almost
totally substitute the traditional chalk and board. All important lesson stages are fixed by the teacher
on the slides in advance that is why one should not spend time on writing on the blackboard.
Another positive moment in presentations is a constant access to the information needed in front of

9
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children’s eyes and a possibility to come back to the important information at any lesson stage if
necessary. Thus, two types of pupils’ memory work (visual and aural) which promotes a better
learning of new material. Lessons where one uses information technology are especially preferred
by students because they can learn the material quicker and easier. All lesson stages are
emotionally important for students. It encourages forming a positive attitude to the studied subject,
study and school. During the lesson the pupils not only learn the new material but experience the
situation of success. Experiencing success helps the pupils show good results in their knowledge
testing in future. Preparing presentation-lessons gives me a chance to use methods of active
learning. Conducting such lessons requires from the teacher a special preparation work. The
lessons become more interesting, more emotional, they allow the pupils using their sight, ear and
imagination in the lesson process that helps them feel absorbed in the studied material. The
multimedia presentation gives a possibility to present the information in the maximum
demonstrative and easily perceptible form.
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JUPITER: FROM THE TROPOSPHERE TO THE CORE. THE CALCULATION OF
PHYSICAL CONDITIONS IN THE GAS GIANTS" LAYERS

Paltsev E.L.°
Doctor of Natural Science
Russia

Abstract
The study used a comprehensive approach in the calculation of numerical characteristics of specific
conditions which can be expected in the troposphere and inside of Jupiter. The approach is based
on using well-known or generally accepted, but disparate at present, the data about this planet. A
new concept about the interface between the troposphere and surface of the planet introduced. It is
assumed that in the lowest layer of the troposphere of Jupiter, near the boundary between the
troposphere and the surface of the planet (conditional o -surface of planet), the gas consisting
mainly of hydrogen molecules, undergoes compaction. The compaction is similar to compaction
hydrogen at the critical point. On the basis of calculations in different layers of Jupiter it is shown

© paitsev E.I., 2016
10



Science and Education Vol.| April 6™ — 7", 2016

that the troposphere near the surface of the planet has a temperature of about 600 K, near the
surface of the core about 1800 K, and in the central regions of the core about 9700 K. The pressure
in the lower layer of the troposphere is about 240 bar., near the surface of the nucleus is about 1
million bar. and in the central area of core approximately 96 million bar. The results obtained are
discussed and compared with known data.

Key words: comprehensive approach, troposphere of Jupiter, conditional o -surface of planet,
compaction hydrogen, critical points, inside of Jupiter, different layers of Jupiter, numerical
characteristics.

AHHOTauusA

B pabGote wcnomnb3oBaH KOMMMEKCHbIM MNOAXO4 NPW pacyeTe KOHKPETHbIX  YUCIEHHbIX
XapaKkTEPUCTUK YCINOBWUIA, KOTOPble MOXHO OXuaaTb B Criosix Tpornocdepbl u BHyTpu HOnutepa.
Mopoxon ©GasvpyeTcs Ha MCNONb30BaHMM [AOCTOBEPHO W3BECTHbIX WM OBLEnpUHATLIX, HO
pa3po3HEHHbIX B HACTOsILLIee BpeMsi, AaHHbIX 06 3Tol nnaHeTe. BBeaeHo HOBOe NOHSITUE rpaHuubl
pasgena Tponocdepa - "noBepxHOCTb" nnaHeTbl. [lpUHATO, YTO B CaMOM HWKHEM Crioe
Tponocdepbl HOnuTtepa, BOGMM3N rpaHuLbl pasgena  Tpornocdepbl M MOBEPXHOCTU TMMAHETHI
(ycnoBHoOW ¢ - NOBEPXHOCTU MIlaHeTbI), ra3, COCTOSILMIA NPEenMyLLECTBEHHO M3 MOJIeKyNn Boaopoaa,
noaBepraeTcsi ynnoTHEHWD. YMNOTHEHWE aHanoOrnM4yHo YMNIOTHEHWIO BOAOPOAA B KPUTUYECKOW
Touke. Ha ocHoBaHMM NPOBEAEHHbLIX W B3aMMHO YBSi3aHHbIX ANS pasnuuHbix crnoeB HOnutepa
pacyeToB MoOKa3aHo, YTO Tpornocdepa BONM3N o - NOBEPXHOCTM NNaHeTbl UMeEeT TemnepaTtypy
okomno 600 K, B6nuan sigpa okono 1 800 K, a B LeHTparnbHbix obnactax sapa okono 9700 K.
[laBneHne B HUXKHEM crioe Tponocdepbl cocTaBnseT okoro 240 atM., BGNM3N NOBEPXHOCTU sapa
0Koro 1 MnH.aTM. 1 B LeHTpanbHon obnactu sagpa okono 96 mnH. atm. MNMonyyeHHble pesynbTathl
06CyXaatoTCs U CONOCTaBNATCS C U3BECTHBIMU AaHHBIMMU.

KnioueBble crnoBa: KOMMMEKCHbIN noaxon, Tpornocdepa tOnuTepa, ycrnoBHass o -MOBEPXHOCTb,
ynnoTHeHne Monekyn Boaopoaa, KPpUTUYeCKne TOYKU, pasfnyHble CIrioun POnmepa, YUCINEHHble
XapaKTepucTuku.

AcTpodhmanyeckme npobnembl, KacallUMecsl CyLIeCTBYHOLWMX YCIMOBUA Ha rpaHuue
pasgena noBepxHOCT M aTMocdePbl YeTbIpeX CaMblX KPYMHbIX MIAHET COSNIHEYHOW CUCTEMbI, TaK
Ha3blBaEMbIX ra30BbIX MMraHTOB, 10 CMX NOP HEe BbIICHEHbI M OCTalTCs NPegMETOM pas3HOro poaa
npeanonoXeHnn n goragok. B HayyHom nutepaType Mbl HE BCTPETUNM CBELAEHUIN, NO3BOMMBLUMNX, B
YacTHOCTW, BbICka3aTb TEOPETUYECKM OOOCHOBAHHBIX BbIBOAOB OTHOCUTEMBHO (PU3NYECKUX
YCMOBUIN B HWKHUX CMOSIX Tponocdpepbl 3TMX MraHeT. XOoTs Bonpocam WM MOAENSAM BHYTPEHHEro
cTpoeHust KOnuTtepa nocesLeHo 6ornbLUoe KoNM4ecTBo rmnoTtes, 063opos 1 pabot [1-5].

BmecTe ¢ Tem B nocnegHee Bpemsl B LENSAX WUCCMNEAOBaHWSA 3TMX MMaHET WHTEHCUBHO
MCMNONb3yeTcsl KoCcMMYecKkass TexHuka. MNoMMMO KpacuBbIX CHUMKOB OHa MO3BOMSET MNOMyYnuTb
pe3ynbTaTbl, K COXaneHuo, TONMbKO Pa3oBblX, MPUYEM «JIOKanbHbIX», MO CYLECTBY TOYEYHbIX
n3MepeHuii. B kadyecTBe npumepa MOXHO NPUBECTU Pe3yNbTaTbl Pa3oBbIX OKarnbHbIX U3MEPEHUI B
NPOCTPaHCTBEHHO MNPOTSXKEHHOW Tponocdepe tOnuTepa, NOMyYeHHbIX CryckaeMbiM annapaToM
«anuneny.

EctectBeHHO, pe3ynbTaTbl TakMxX AOPOrOCTOSILUMX SKCMEPUMEHTOB, C 3anyckaembiMu B
KOCMOC MccrnegoBaTenbCckuMy annapatamu, Obino Obl YMECTHO COMOCTaBnATb C pesynbTaTtamu
TEOPETUYECKNX WCCNEeAoBaHWN, pesynbTaTaMu NycTb MNpUBAMKEHHbIX, HO BMecTe C TeM
060CHOBaHHbIX (PU3NKO-MaTEMATUHECKUX pacyeToB. PesynbTaThbl TakMx pacyeToB pesynbTaThl B
rnocnegHue rofbl BCe Yalle NosiBNATCA B Hay4YHbIX paboTax n nutepaTtypHbix o63opax [2].

Bmecte ¢ TeM MOXHO 3amMeTUTb, 4YTO B MNOAOOHbIX paboTax, Ha Haw B3rnsgd, He
MCMONb3yeTcsl KOMMMEKCHbIW noaxod. Kak npaBuno, B pacyeTax HET B3aUMHO YBS3aHHbIX
BbIYMCIIEHMI, MO pe3ynbTaTaMm KOTOPbIX MOXHO MNPEACTaBUTb LENbHY KapTUHY B CROsiX
Tponocdepbl M BHyTpM HOnuTtepa. KoHewyHO, Takve BbIMUCNEHUS] OOMKHbI OCYLLECTBMAATLCA C
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OpueHTaLMerr Ha [OOCTOBEPHO WM3BECTHblE WNKU, MO KparHel Mepe, MNoyTM OOLLenpuHsiTble B
HacTosLee BpeMs AaHHblIE OTHOCUTENbHO 3TUX NaHeT.

BaxHbiM 0OGCTOSTENLCTBOM, Ha Halwl B3rNsS4, ANS Takoro poAa  TeopeTMYecKMx
nccnenoBaHuin Obin Gbl CUCTEMHBIA MOAXOA, MNPV KOTOPOM OCYLLECTBUMOChL Obl 4McrioBast
«COCTbIKOBKa» MOfy4aemblX B 3TUX UCCINEAOBaHMAX pe3ynbTaToB pacyeTa AN pasHbIX CoeB 3TUX
nnaHeT, B3aMmHasi yBsiaka 3TUX pe3ynbTaToB Mexay coboi.

B paHHoNM paboTe Mbl NpPeanpuHSANM MonbITKY MCNonb30BaTb MMEHHO TaKOW CUCTEMHbIN
nogxopd. Npu TakoM nogxoge Kaxaas U3 COCTaBNSAKLMX CUCTEMbI 3HAHMIM O MIlaHeTe CTaHOBATCA
He «OTPbIBOYHbIMWY, @ B3aMMHO YBSi3aHbl, AOMOMHSAT APYr Apyra, 00 beanHsIeT NX B KOMMIIEKC.

[Mpn STOM OAHMM U3 3TAMNOB TEOPETUYECKOrO U3ydYeHUsa (PU3NYECKMX YCNOBMIN HA NnaHeTe
M B ee Hedpax siBMsieTCs Noaxod C MCMofb30BaHMEM KBa3WCTaLMOHAPHOIO NpuUBnMKeHus, npu
KOTOPOM AMHaMUW4eckme MpOoLEecChl Ha NilaHeTe «yCpedHstTCs» BO BPEMEHM M BO BCEM ee
ob6bemMe. TakoW moaxod MPaBOMOYEH ANsi CO3daHus obwmx npedctaBneHuii o nnaHete. OH n
OyaeTr ucnonb3oBaH HaMu B HacTtosilen pabGoTte. [Monydaemble 4ucroBble pesynbTaTbl Npwu
pacyetax cnegyeT, KOHEYHO, pa3yMHO OKPYIMsiTb, MOCKOSbKY OHM OCHOBaHbI, Kak Oblflo OTMEY€eHO,
NULWb Ha KBa3UCTaLMOHAPHOM NPUONKEHNN.

HayHem c Toro, 4To, Kak M3BECTHO, OCOBEHHOCTLIO YETBEPKM NITAHET - ra30BbIX MraHToB
COJTHEYHOWM CUCTEMbI - SIBMNSIETCS HE TONbKO MX BorbluMe pasmepbl, HO, KpOMe TOro, UX rMraHTcKue
rpaBUTALMOHHbIE CUMbl MPUTSHXKEHWS. paBUTauMs 3TUX MraHEeT CnocobHa B HMKHUX CMOsIX WX
aTtMocdepbl, COCTOSILLEN MPEeUMYLLECTBEHHO M3 BOAOpoda C  KpaWHe He3HauuTerbHbIMU
NPUMECAMUN renna U Opyrux rasoB, co3gaTb 3HAYUTENbHbIE NO BenuunHe fasneHus. Kpome toro,
HEMaNoOBaXXHO, YTO BHYTPEHHWE COCTOSIHUS 3TUX MaHET, MPOLECChl, MpoTeKaLmne B UX Hegpax,
CBMAETENbCTBYIOT O OOCTATOYHO BbLICOKMX Temnepatypax BHYTpW MMaHeT, Nno KpanlHewn mepe, Y
lOnutepa n CatypHa. Tenno, nopoxgaemoe BHYTPEHHMMU MPOLLECCaMM, HAXOOWUT BbIXOL Y 3TUX
NraHeT B TEMMOBOM U3ITyYEHUM OT UX NOBEPXHOCTU, YTO CBUAETENLCTBYET O LOCTATOMHO BbICOKMUX
Temnepatypax B YKa3aHHbIX HWKHUX Crosix Tponocdepbl, TO €CTb Ha rpaHuue pasgena
NOBEPXHOCTW MNnaHeT K ra3oB Tponocdepbl. K ToMy e B NOMb3y 3TOr0, B 4aCTHOCTW,
OoTHocuTenbHO KOnNuTepa cBUAeTenbCTBYET criedytolee 06cTosATensCcTBo. MOXHO nerko nokasaTb,
YTO TEenecHbI Yrofl, BHYTPUM KOTOPOro MAET usnyvyeHne Kk ero nosepxHoctn ot ConHua Aans
Onutepa Gonblue aHanormyHoro TenecHoro yrma ans 3emnu. Beuagy aToro, yunTbiBas
COOTHOLWEHNs anameTpoB HOnuTtepa M 3emnu, HECMOTPS Ha MOYTU 5-TU KpaTHY YAaneHHOCTb
Onutepa ot ConHua No cpaBHEHUO C yaaneHHocTbio OoT ConHua 3emnu, SHeprusi COrHEeYHoro
n3ny4eHus, nony4yaemas FOnutepom vepes TenecHblin yron GonbLue.

B nonb3y Takoro BbiBOAA CBWAETENbCTBYET Ccredylowme npubnmkeHHble pacyeThbl.
M3BECTHO, YTO MHTEHCUBHOCTb U3MNy4YeHUs OT UCToYHKKa (ConHua), NpoxoasLero Yepes ogHy u Ty
Xe nnowanb (BHYTpU TenecHoro yrna), obpaTHO nporopuuoHanbHa KBagpaTy pacCcTosiHUS OT

2
0

~100.A

MCTOYHYMKA. MpnbnuanTenbHoe oTHOLEHME NnoLlaaen nnaHeT Konutep - 3emns:
Rz
r2
NpuMBnNuUanTensHoe OTHOLIEHMe paccTosiHuin  oT ConHua [0 3TWX  NnaHer: 19 ~ 25,
r3
CnepoBaTenbHO, OTHOLIEHWE WHTEHCMBHOCTW, MOflydeHHon 3Heprum KOnutepom oT ConHua no
CpaBHeHWIO C TakoBow Ansg 3emnu, nNpubnuauTensHo BYyeTBepo Bbiwe (100/25 = 4). OTtcioga
cnepyet, 4to HOnutep no cpaBHeHWto ¢ 3emnei nony4vaet GonblUee KONMYECTBO M3MNy4YeHHOW
CornHuem aHeprum, No3aToMy no cpaBHeHuto ¢ 3emnen HarpeBaetcs ConHuem B Gonbluen mepe. K
TOMY e, ckopee Bcero, Konutep nmeeT BHyTpeHHUe (SAepHbIE) NCTOYHUKM pa3orpeBa ninaHeTbl ¢
pacnpocTpaHeHMeM Tenna K ero MOBEPXHOCTU C AalbHeMWuMm WUcryckaHuem Tenna B Buae
MHPaKpacHOro M3rnyyYeHuMsi B  OKpyXawllee nNPOCTPaHCTBO, O YeM CBUAETENbCTBYET
NOMOXMWTENbHbIN 6anaHc N3ny4YaemMoii 1 nornoLaemMon aHeprum [Hanp.,2].
B aTon cBA3M Mbl Nonaraem, 4YTO B HWKHEM crioe Tpornocdepbl KOnutepa AocTaToyHO
Bbicokasi TemnepaTtypa. O6 3TOM CBWAETENLCTBYT TakKKe XOPOLIO W3BECTHble pes3ynbTaThbl
12
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noKanbHbIX M3MepeHun TemnepaTypbl M AaeneHus B Tponocdepe KOnutepa chnyckaembim
annapatom muccuun «lanuneny». Tak, B BEPXHUX Crosx Tponocdepbl, Ha YpoBHe, rae AaBneHue
cocTaBnano okono 1 aTm., uamMepeHHas TemnepaTtypa 6bina - 80 C. Ho yxe Ha 130 KM Huxe 3Toro
YPOBHS AaBneHue Gbino okono 24 atMm., npyu 3TOM TemnepaTtypa nosbicunace Ha 230 rpagycos u
coctaBnana okorno +150 C wunu 423 K. [anbHenwwme u3MepeHuss npu npubnmkeHun K
«MOBEPXHOCTU» MMaHETbI, K COXaNeHUo, He OCYLLECTBMSNMUCE MO TEXHUYECKMM MpU4mMHam (notepu
CBSI3M CO CryCcKaeMbIM annapaTtom).

Takum o6pa3oM, 3TU, XOTH W €OUHUYHbIE, «ITOKallbHbIE» W3MEpPEHUs MoATBEpXAaloT
BbIBOA4, O TOM, YTO AaBfeHVe U TemnepaTtypa B CaMblX HUKHWUX CrOsiX Tpornocdepbl 4OCTaTOYHO
BbICOKMU.

Oanee, K HacTosAweMy BpeMeHU MNpuHATO Ans 6nwkHux K ConHuy nnaHeT rasoBbiX
ruraHToB - KOnutepa n CaTypHa - B Ka4eCTBe HUXKXHEN rpaHuLbl Tpornocdepsl (rpaHuvubl «pasgena)
NPUHAT YPOBEHb Tponocdepsl, Ans KOTOporo AasneHne pasHo 1 6ap.

Mbl npuHMMaeM, 4YTO HaMoONMHWUTENb Tponocdepbl ATUX NNAHET - BOAOPOL, C BKIIOYEHNEM
MONeKyn renusi, cosfalolmnin faBneHne B Tporocdepe, Ha rpaHuLe YCroBHOrO pasferna He
nogsepxeH asoBomy nepexogy. [lpumecn Opyrux COeOMHEHMIA, CKopee BCero npwu
CyLLeCTBYIOLMX B Tpornocdepe huanyeckmx ycrioBusx, CO3LalT He3HauuTernbHoe napumanbHoe
JaBneHne us-3a ux Marnoro cogepxaHus. Bmecte ¢ Tem OHM noaBepXeHbl, Kak Mbl CHUTAEM,
HenpepbIBHLIM B3aMMHO 00paTMmbiM (Da30BbIM Mepexofgam M3 ra3oobpasHoro COCTOSHMS B
KOHOEHCUPOBaHHOE WNW Kpuctannuyeckoe coctosiine. O6 ycnoBusix, CnocoOCTBYHOLWUX STUM
npoueccam B Tponocdepe HOnuTepa, nogpobHee peyb GyaeT naty ganee.

Mo HaweMmy npeacTaBreHuto, BOMHE eCTECTBEHHO, 0b6nacTb pasgena B CamMOM HUXKHEM
cnoe Tponocdepbl, BOGNN3N «NMOBEPXHOCTUY 3TUX MMAHET MONeKybl ra3oobpa3Horo Bogopoaa npu
OTCyTCTBUM  (pa30BOro nepexofa [OOMKHbI  MOABEPraTtbCs  PaABHOBECHOMY  YNITOTHEHMIO,
aHarnorMyHoOMy YMIOTHEHWIO 3JTOTO ra3a B KPUTUMYECKOW TOYKe, TO €eCTb NpubnuanTensHo
COOTBETCTBOBaTL MoAenu BaH-gep-Baanbca ons HemaeanbHOro rasa. 3Ty NOBEPXHOCTb nepexoaa
OT ra3oobpa3HoOro COCTOSAHMS K NpeaenbHO YNNOTHEHHOMY COCTOSIHUIO Mbl Byaem fanee HasbiBaTh
YPOBEHHON O — NOBEPXHOCTLIO MNaHeTbl. ATa NOBEPXHOCTb, OYEBUAHO, OTNNYAETCS OT YCIOBHOW
YPOBEHHOW NOBEPXHOCTM Tponocdepbl, AMs KOTOPOW NPUHATO AaBneHue pasHo 1 6ap.

C yyeToM ckasaHHOro 6ygem wucxoguWTb M3 TOrO, YTO MMAOTHO YyNakoBaHHas rpamm-
MoseKkyna BOAOPOA4a 3aHMMaeT OO0bLEM, KOTOPbIA MOXHO BbIMMCIUTL MO XOPOLUO M3BECTHOWN
dopmyne AN HenaeanbHbIX ra3os:

_ 12— 3
V=3b= 167Z'Nal’mol, rae N, —uucno Aeorazpo, Vo] - PAAVYC MOnexyribl H2.

[na nnoTHO ynakoBaHHbLIX MOMEKysl BOAOPOL4A B PABHOBECHOW TO4YkKe (ha3oBOro nepexoaa
AaBneHue, TemnepaTypa n 06bem HacbILEHHOro rasa, Mexay MOoJSiekyriamMmu KOTOPOro paccTosiHUSA
npegenbHO MWHUMalbHbI, B COOTBETCTBUU C Teopme|7| ana HeunpgeanbHOro rasa, CBA3aHbl
N3BECTHbIM COOTHOLLUEHUEM:

PV, 3

. S R,

T, 8

Ans Bojopoaa ussectHo: P =1,3%10° na, T, =3324 K V, =65%107°

cm3/monb

Kak GbIfno y)xe OTMEYEHO, Mbl CYMTAEM, YTO MPU BbLICOKOW TemnepaTtype U OaBMeHUusix,
3HAUYUTENbHO MPEBbILLAKLLINX BEMWUYMHbLI, XapaKTEpPHbIX KPUTUYECKON TOYKM Bodopoda (hasoBhblii
nepexoa W3 rasoobpasHOro COCTOSIHMS B KWOKOE COCTOsIHWME, MNpu OOCTWXKEHUW npedernbHO
MUWHMMAaIbHbIX PacCTOSHUI Mexay Morekynamu OyaeT oTCyTCTBoBaTb. B 3TuX ycrnoBusSiX MOXHO
paccmMaTpuBaTb KUAKYD CPedy YMNOTHEHHbLIX MOSeKyn BOAOPOAA, Kak COBOKYMHOCTb MOJSEKyn,
HaXOASLUMXCS B CBEPXKPUTUHECKOM COCTOSIHUMN GECnopsA04HOr0 (XaoTUYECKOro) ABWKEHMS.

MpUMEHMB aHanorMyHble NPEACTaBNEHUs O COOTHOLLEHUsIX TemnepaTtypbl 1, AaBneHus
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P

c
caMOM HwkHeM croe Tponocdepbl. Mbl 6ygeM HasbiBaTb €e YPOBEHHOW O — NOBEPXHOCTbIO

1 o6bEma V(7 , 3aHMMaeMoro MoneKynammu Bogopoaa B obnactu npeaensHoro YnnoTHeHNs! B

Tponocdepsbl, Ans KoTopor 6yaem ncnonb3oBaTe hopmyny:

PV, 3 3
%:gR nwwm Pyl :gRT

o- ’
o

a ans napuvanbHOro [AaBrfeHVst BOOOpOda, OCHOBHOMO HamnomnHuTens Tpornocdepsl, B
obnacTaX [O0CTATOYMHO YyOamneHHbIX OT YPOBEHHOM O — MOBEepXHOCTM OGyaem Mchnonb3oBaTb

m
chopmyny naeansHoro rasa: PV = MRT .

V(7 6yneMm BbMMCHSTL MO chopmyre: V :167TNarn:iOl’ UCXOAst U3 MPUHATON K
c

HacTosLLEMY BPEMEHM CMPaBOYHON BENMYMHBI paauyca Moneky bl BoAopoaa rmo Iz

OGpaTum BHMMaHME, YTO BENNYUHbI P(7 7] T(7 ONS TaKOro COCTOSIHWST MOJeKyn rasa B

YPOBEHHOM O — MOBEPXHOCTM Tponocdepbl MMnaHeTbl CBA3aHbl NMHENHOW 3aBUCUMOCTBHO:
3R

P; =——T5. Ota 3aBucuMoCTb NS Monekyn BOAOpOAa Hamu Gbina BbluMCreHa [Ans
e}

Vs =65 %10™° cm3/Monb. PesynbTaThl npeactasneHs B Tabnuue 1. OTMETUM, YTO KpaitHue

cneBa 3HayeHWst B 9TON Tabnuue COOTBETCTBYKOT W3BECTHOW KPUTUYECKOW TOYKE ONsi MOMeKyn
BOAOPOAA NpU HU3KOW TemnepaType.
AHanus pesynbTaToB pacyeTa, METOAMKa KOTOporo ByaeT usnoxeHa ganee, nokasar, 4To

npu Temnepatype O —noBepxHocTn Ty = 600 K Ha ypanewwm H = 340 km o
O — NOBEPXHOCTW, FAe YCpPeaHEHHOE Mo
Tabnuua 1
f)(7 ,arm. | 12,83 | 19,6 | 39,1 78,2 106,8 | 117,3 156,4 1956 | 234,7 | 273,8 | 3129
T(7 K 33,24 50 100 200 273 300 400 500 600 700 800

cdepuyeckoMy criolo TonwmHoin 20 km nasnenve P(H o) = 0,93 atm., Temnepartypa
cocTaBnsina okoso - 55,8 C, a Ha Bbicote H | = 220 KM OT O — MOBEPXHOCTM, TO €CTb BrivKe K

O —noBepxHocTv tOnuTepa, roe ycpeaHeHHoe aasnevne P(FH ) = 27,9 atm., Temnepartypa
cocTaBnsana okosno + 78,9 C.

PesynbTaTbl pacyeToB Anst ApYrnx 3HAYeHUn TemnepaTtypbl O — noBepxHocTu KOnuTepa
ONs cpaBHeHUsI NpeacTaBrieHbl B Tabnuue 2.

Tabnuya 2
I > 400 K 500 K 600 K 700 K 800 K
P(H,), amw. > 1,29 1,31 0,93 1,4 2.1
T,.C, > - 60,8 -53,3 - 55,8 - 40,9 - 26,0
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AH=H,- H w~> 140 120 120 100 80
P(H, ) atm. > 26,0 24,2 27,9 29,3 28,3
T,cC > +26,7 +515 +78,9 + 96,2 +103,6

[aHHble pacyeToB nokasanu, 4to Temnepartypa 600 rp. K O — noBepxHOCTU siBNSieTCA
Hanbornee GNN3KOM BENUYMHOW, OTpaXkaroLLen fnokanbHble U3MePEHUs TeMnepaTypbl U AaBrneHus,
npoBefeHHble annapatom «lanunen», M3MEpeHHbIM 3TMM annapatom MNo Mepe crnycka B
Tponocdepe tOnutepa. B Tabnuue 2 3To OTpaXeHO 3aTeMHeHHbIMW nonocamu. HekoTopoe
pacxoxaeHune, BO3MOXHO, 0DYCIOBNEHO TeM, YTO B pacyeTax npeanonaranoch «ycpegHeHue» no
BCEMY cdreprmyeckoMy Crno Tponocdepbl Ha JaHHOW BbICOTE ANsi BCEW MNaHETbl, B TO BPEeMS Kak
annapat «[anunen» nNo mMepe ero cnycka MpousBoausi «TovedyHoe» (foKanbHOe) M3MepeHue B
Tponocdepe.

Ha ocHoBaHun aHanusa ob6CTosiTeNbHbIX Hay4yHbiXx 0630poB [2 M Ap.] npu pacdeTe
M3MEHEHWU OaBNEeHUsl, TeMnepaTypbl U NMOTHOCTM rasa B Tponocdepe KOnutepa GbINo NpUHATO,
4YTO Temnepartypa OT O — MOBEPXHOCTU OO0 CaMbIX BEPXHMX CrOeB Tponocdepbl yMeHbLIaeTcsa no
NHeHoMy 3akoHy, rae coctaensieT 150 rp. no wkane KenbBrHa. B Hawmx pacyetax 6bin BbibpaH
Takowm rasoBbl cocTaB Tponocdepbl: 95 % - Monekynbl Bogopoaa, 4,25 % - renuvn, 0,5 %
MOJIEKYIbl HaCbILEHHOro napa Boapl. [pyn 3ToM He3HauuTenbHyo Yactb — 0,25 %, onpegensasLine
napumanbHoe JaBneHue raso B Tpornocdepe CoCTaBnsnM MOMEKybl CEpOBOAOPOAA, aMmMMuaka u
MeTaHa Ap. CO CPeaHUM MONAPHbLIM BECOM 22 rpaMmm/MOorb.

YcpeaHeHHoe no cdepudeckoMy crioo Tporocdepbl TonwmHoit A pasneqve P(/) wa

BbicoTe /1 OT O — NOBEPXHOCTU BLIYUCASAN MO hopMyne:

P(h)=PF, * M !
() =By wexpl i +k*A—R—>],

a ycpeaHeHHyto Mo cdepuyeckoMy Criolo Tponocdepbl TonwmHon A Temnepatypy Ha
BbicoTe /I BBIYMCISNM MO copmyne:

(R +H)*k*A
Ty =To =y - H)(R Tk A+ H

3pece G — nocTosiHHas BcemupHOro TaroTeHus, R — rasosas noctosHHas, M i

Macca nnaHetbl, R, - paccTosiHMe OT LieHTpa nnaHeTbl o O — nosepxHocTn, 1}, - Temnepatypa

Ha O —nosepxHocTu, H - Beeicota Tponocdepsl, npu atom A =20 kM, H =400 xwm,
k=123....20; T, = 600K, 7, = 150 K.

YcpeaHeHHylo no cgepudeckomy crioto TonwwmHoit A nnotHocts  P(A) Tponocdepsl
m M * p(h)
v RT(h)

3nece M - monsipHas macca, pasHas 2,2 rpaMm/MOrb Npu BbIGPaHHBIX MPOLIEHTHbIX
COOTHOLLEHMAX Tpornocdepbl Ha BbicoTe_Gonee 20 KM OT O — NMOBEPXHOCTM MiaHeTbl. HaunHas ¢
3TOM BbICOTbI, CYMTAETCs, 4YTO COCTOSHWE Trasa oOnucbiBaeTcs ypaBHeHnem KnannepoHa-
MeHpeneeBa. lNpu MeHbllen BbICOTE, BNAOTb A0 O — MOBEPXHOCTWU MNAHETbl ra3 CTaHOBUTCA
HaCbILLEHHbIM 1 €ro COCTOSIHNE ONMUCLIBAeTCHA U3BECTHLIM ypaBHeHeM BaH-aep-Baanbca.

Bbluncnany no copmyne: p(h) =
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PaccunTtaHHble TakuMm 00pa3oM M3MeHeHWs OaBneHus WM NMOTHOCTM B Tponocdepe

lOnuTepa npu Temnepatype O — noeepxHocTu, pasHoit 600 I'p. K npeacrasneHbl Ha rpadukax
our.1.

P, _dom Biriv3 3o
ami Vs ‘gﬂﬁ EEOK ’mmﬂ PaVa =§R?} 180°K
- £ 8 — oy
Emzn}n{ ybblsaue memnepamypel EDD&DDK ._: yOblaaHite memnepanypsi—
o) T L1y VR
150 plr)=pg*esp ¥l
’ RT r o
100 bl - m Mxp
, " gr e v &T
M )
e e H e e H
DA 00 WO 20 0 0 A0 gy 0 8 A0 1D M0 20 WO M0 A0
a) 6)
odur. 1

PucyHku, npeacraerneHHble Ha Pur.2, unmniocTpupyoT U3MEHEHUs xapakTepa AasneHus (a) u
nnoTHocTu (6) ¢ BbicoTol B Tponocdepe KOnutepa npu Bapuauusix TemnepaTypbl ero
O —noepxHocTtu oT 400 go 800 K.

P, amm K3
0 1 3 o .-
BV, ==RT, BV :ERTJ
a0 L tsmcnr 8
250 }. s 500
-j/ d0°K =T,
100 - kS 4

150 %\\\ pV:%RT np

100 oy 00 -7 *
dDDh‘K\E\TJ ggﬂa“}{ p:E:M '
50 1EDOK1DD 4 I R o
Hmmumk v M 159 K
0 : . ; *H, o : ; ; * H,
0 100 200 300 @0 oy 0 100 200 300 aw
a) 6)
dur. 2

Oanee Ha rpadwmkax pucyHka @dur.3,a BbIOOPOYHO NpeacTaBrieHbl 3aBUCUMMOCTU
M3MEHEHUs TemnepaTypbl 3akmnaHus XWAOKOCTEN pas3nuyHbiX rasoB (amMmuaka, cepoBogopoaa,
MeTaHa W Apyrvx) B AvanasoHax W3MEHEHW OaBreHus U TemnepaTtypbl, UMEKLMX MeCTo B
NPeAcTaBneHHON Hamy pacyeTHoW obrnacTy 3Tux JdaenenHunid pans Tponocdepbl  KOnutepa.
KoHeuUHbIe «KMPHbIE» TOUKM STUX KPUBLIX COOTBETCTBYIOT KPUTUYECKMM COCTOSIHVSIM ra3os.
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3paecb xoTtenocb 6bl 06paTMTL 0CO60E BHMMaHKE, Ha TO 0O6CTOATENbLCTBO, YTO ANs BOAbI, C
BbICOKOM TEMNepaTypon 3akunaHusi npy 6onbLLIOM AaBneHwun, npuxoasiiemcs Ha obnacte B6nman
(o) — NOBEepPXHOCTH POnvlTepa, ABMNAOTCA MO HAWMM pacyeTam 06nacTbio MHTEHCUBHBIX npoueccos
KOHAEHCcaLun NapoB BOAbl M UX UCNAPEHUs, YTO OTMEYEHO Ha puUCyHke BONKU3M kpmeon ans HxO
«0bnavyHOCTbIOY.

HaknoHHas npamas Ha pUCyHKe COOTBETCTBYET 3aBUCMMOCTU «TemnepaTtypa-faBrneHve»
ONs YpOBEHHOW O — NOBEPXHOCTU BOAOPOAa, NpeacTaBneHHon B Tabnuue 1.

Ipyrue coctaBnstoLme rasoB Tpornocdepbl C yBENMYEHNEM BbICOTbI OT O — NMOBEPXHOCTU
BBUOY CHWKEHUA OaBneHuna W TeMnepaTtypbl, KakK crnegyet W3 pUCYHKa, nMnpetepneBatoT
HenpepbIBHblE (ha30Bble Nepexoabl, CrnocobCTByOWME KoHAeH cauMn ¢ obpa3oBaHeM obnakos 13
COOTBETCTBYHOLLUUX ra3oB, «BbliNageHUo» 0CagKoB, TO €CTb NepemMeLlleHNo ra3oB B HXKHUE CInou C
nocneaylowmMm ncnapeHnemMm BBUAY MOBbLILEHHON TemnepaTypbl B HWKHUX Crosx Tponocdepbl.
3JT0, KaK BUAHO U3 puUCyHKa Pur.3,a, NPOUCXOAUT B MPOMEXYTKE MEXAY XUPHBIMU BEPTUKANbHBLIMA
NIMHNAMU PUCYHKa. Kpome TOro, U3 Fpa(*)I/IKOB 9TOlN0 pPUCYHKa, npeactaBfeHHbIX ONA pas3finyHbIX
rasoB, M rpagmka Ha pucyHke dur.1,a, CTaHOBATCA MOHATHLIMU MPUHATBIE NpeacTaBneHua o
NocrnovHoM pasmellieHun obnakoB aTux ra3oB B Tpornoctepe KOnutepa. B cambix BEPXHUX COSIX
Tponocdepbl Ha BbicoTe 300-350 kM pacnonaraoTcs obnaka MeTaHa, 3TaHa WM aueTureHa.
MpomexyTouHble MecTa, B ob6nacTu gaenenuii 25-80 atm. unu Ha BbicoTe B npegenax 150 -250 km
OT YPOBEHHOW O — MOBEPXHOCTU BOAOPOOHO-TENMEBOro okeaHa (BOAOPOLHON MAHTMK) 3aHMMaKOT
Tskenble (BBUAY BblpakeHHOM cunbl TshkecT Ha KOnutepe) obnaka cepoBogopoaa, ammmuaka, CO»
n SO2. B cambiX HWKHMX CROSX, HEMPEepbIBHO KOHAEHCUPYSACb W UCMapsAschb, Kak criegyet
COOTBETCTBYIOLLErO rpaduka Ha PUCYHKE, HaxoOsTCs ChoLUHble NnepecbilleHHble obnaka Bodbl.
OT,D,eJ'IbHO Ha pPUCyHKe KBagpaTuUKOM OTMEeYeHO «MeCTOo» camMoro FJ'Iy60KOFO NMPOHUKHOBEHNA
annaparta «lanuneny.

YBenuyeHHas TshkecTb 00/1akoB M3-3a MoBbILLEeHHON rpaBuTaumm Konutepa cnoco6ertyeT
bonee BbIPAXEHHOMY «CLENMeHuio» (TpeHntio) Mexay crosiMm B Tponocdepe HOnuTepa.

Bcnencteme 3Toro UM no npuduHe Beictporo spatenus nnavetsl (7' &~ 10uac) npouvcxoant
CMeLLEeHNe CMNOEB 3a CYET COCTaBNSAKLLENA LLEHTPOOEXHON Cunbl, AEACTBYIOLLEA BOOMb MepuanaHa
K 9KBaTOpy. JTa COCTaBNAloLWas Cufbl U pasnuymMa B CUNe «CUENnmneHns» Mexay pasnuyHbIMn
cnosimm obnakoB rasa B Tponocdepe (KkoHOAeHcaTbl KOTOPbIX MMEKT, CKOpee BCEro, pasHblil LBET),
no Hallemy npeacTaBneHuto, cnocobcTByeT obpa3oBaHUO BUAMMOW «MofiocaTtocTn» Tpornocdepbl
KOnutepa, 4to OTpaxeHo Ha pucyHke (Pur.3,a). «LleHTpobexHas aHeprusi» croes Tponocdepsbl
OnnTtepa, co3gaBaemas OOCTATOMHO ObICTPbIM BpalleHVMeM MraHeTbl, nepepacnpenenser atu
Cnowu K aKBaTopuanbHbiM 06nacTsm. JkBaTopuarnbHasi «BbIMYKNOCTbY OBUXKYLUMXCA BMECTe C
nnaHeTon nonocaTblx O6nakoB Mpu 3TOM, Kak credyeT W3 pe3ynbTaToB HaluMxX NpeablayLimx

. 0
nccnenoBaHuii [8], AOMMKHA HaYMHaTLCS Ha WwnpoTe npubnuantensHo 30 . Takoe cMmeLleHne Kpasi
06n1a4yHOCTM K 3KBATOPY AENCTBUTENIbHO MOXHO [OCTATOYHO OTYETNMBO Habni4aTb Ha CHUMKax
nnaHetbl KOnutep.
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Oanee, ons B3auMHOM YBA3KM (PU3MYECKMX MapaMeTpoB MnaHeTbl Obinu NpoBeAeHbI
pacyeTbl pacnpefeneHns OaBreHus U TemnepaTtypbl BO BHyTpeHHuX cnosx KOnutepa. B aton
CBA3M NnaHeta npefacTaBneHa B BWAE MHOMOCIOWHOrO Lapa, COCTOosLero u3 Tponocdepsbl,
BOAOPOAHOWM MaHTUW, XENe3HO-KaMEHHOTo siApa U Marnoro CBepX TSXKENoro sapa BHYTPU Hero [2 n
ap.].

ﬂpvl pacyeTax Mbl ucxoaunnm M3 TOro, YTO NJIOTHOCTb BelleCcTBa BHYTPW LWapa Wnn
LUApOBOro Criosi MnaHeT YyBenuuMBaeTcs MNpuGnU3MTENbHO MO  JNIMHEMHOMY 3akoHy. Takoe
yBennyeHme cBA3aHO C MNoCTeneHHbIM CXaTneM BelleCTBa BHYTPU LWapa UK LWapoBOro cnosa 3a
CyeT yBenunyeHuna cpaaBnMBaHUA HWXKHUX CIoeB BEpPXHUMU, YTO o6ycnoaneHo NPpUTAXKEHNEM,
OKa3blBaeMbIM HWXKenexawnmm CrioaMmun.

Ecnun npuHATb, YTO NMOTHOCTL BHYTPW LLAPOBOrO Cros MO Mepe CcAaBnuBaHuA

p(R,)
p(R))

p(RZ) = 0, TO U3MEHEHMEe NITOTHOCTN BHYTPW LLIAPOBOro Criosi NPOUCXOAUT B COOTBETCTBUM C
dopmynow:

yBenunynBaeTca ﬂpl/l6]'|l/l3I/ITel'IbHO no nlee|7|Homy 3aKOHY N TaK 4YTO =a > 1 N NONOXUTb

_ PR, —R))  pl-a)
p(r)= + r
Rz - R] Rz - R]

B Hay4HOM nuTepaType 0 BNUSHMM CBEPX BbICOKUX AaBMNEHWUIN Ha BELLECTBO Mbl BCTpeYanu
JaHHbIe O TOM, YTO MPU CKaTUK BeLLEeCTBa A0 AaBIEHWUI nopaaka ogHOro MunmMoHa atmocdep ero
NMOTHOCTb (B YaCTHOCTW, NMOTHOCTb METanna, COEeQMHEHWMI KPEMHMS, XWUOKOro BoAopoda WU
OpYrux) MOXeT yBenuuuTbcsi noytu BaBoe. [Mpu gaBneHusix 6onee BbLICOKMX, COCTaBMSHOLLMX
HECKOMNbKO [OecATKOB MWNMoHoB atmocdep wnm okoro 100 atm., NMOTHOCTb BellecTBa
BO3pacTaeT ewe npubnusutensHo B 3,5-4 pasa.

MpuHAB, YTO NNaHeTbl B NEPBOM NpubAMKeHnn nmernT opmy Wwapa (BbIHOCA 3a CKOOKM
CMIIOWEHHOCTb f4pa MNNnaHeTbl M ee MaHTUKM) MOXHO, UCXOOA W3 LeHTpanbHOW CUMMETPUM,
HanucaTb OCHOBOMOMarakoLwWwee COOTHOLEHNE MeXAy MaccoW NNnaHeTbl W pacnpeseneHnem
NIOTHOCTU BHYTPU HEE:

(1
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R
M, = J.4m’2p(r)dr 2)
0

B HacTosiLee BpeMsi OOLLENPUHSITO NOCIONHOE BHYTPEHHEE CTPOEHME MIaHET CONTHEYHOM
CUCTEMbI, B TOM HUCINE U «Tra30BblX TMTAHTOBY». ﬂpm 9TOM LUMPOKO noaaepxmBaetcda MHEHNE O TOM,
4YTo Yy nnaHetbl HONuUTEep BHYTPU >XENes3HO-KaMeHHOro $apa, OKPYXEHHOro TONICTbIM CrOEeM
BOOOPOAHO-TENNEBON MaHTUM, MMeEeTCA HebOonbLIoe, MO CPaBHEHUD C pasMepamu KenesHo-
KaMeHHOro aapa, A4po U3 xxernesa 1 TAXKeNblX MeTansoB.

WTak, B nepBOoM NpUBIMKEHNM MOXHO CYMTaTb, YTO MOTHOCTL P(7) B CROsX B CBA3K C

BO3pacTaHWeM AaBrieHUst OT O — MOBEPXHOCTM K LIEHTPY YBEMUYMBAETCS MO JIMHEAHOMY 3aKOHY.
MOHSATHO, YTO NNOTHOCTb PE3KO U3MEHSIETCS Ha rpaHuLe pasfena MaHTUS-A4p0, NOCKOSbKY Pe3Ko
OTNUYAIOTCS MAOTHOCTM SiApa U MaHTUW.

Mpu STOM Mbl MPUHUMAEM, YTO MMOTHOCTb B HWKHMX CIOSIX BOOOPOLHOM MaHTUu
lOnutepa, BGNMU3M Kerne3HO-KaMEHHOro siapa, MO CPaBHEHWID C HapYXHbIMM y4acTkaMu MaHTUK

yBenuunsaetcs noutn Bagoe (Q = 2). B Tore cheprnieckoro Cros xenesHo-kaMmeHHoro siapa

NNMOTHOCTb BellecTBa B HanpaBlieHUN K LEeHTPY Takxke NNHENHO Bo3pacTaeTt U, no-snanmMmomy, B
LeHTpalnbHbIX obnacTsx - B mariom LeHTpallbHOM CBepX MIIOTHOM TdAXenoM dape POnMTepa

[OCTUraeT No4TM YeTbipexkpaTtHoro yeenuuenns (@ = 3,5 +4) .

[na npoeegeHua pacyeta gaBneHns B Hegpax KOnutepa € yyeToM WM3MEHeHWn o ,
3aBMCUMOCTb MIOTHOCTU OT paguyca p(r) Mbl paccuuTbiBanu no popmyne (1). Kpome toro, ans
pacyerta co3gaBaemMoro AaBfeHus BHYTPY OAHOPOLHOMO LLAPOBOro Crosi, C BHYTPEHHUM paguycom
R] N Hapy>XHbIM R2 (vnn wapa paguyca Rz) ncnonb3oBanu opmyny Ans BbIYUCIEHWSA CUMbI

TSDKECTU, AEUCTBYIOLLEN Ha eaNHUYHYI0 Maccy BHYTpY cnosi. Kak n3sectHo, aTa cuna ymeHblLuaeTcs
B paguanbHOM HanpaeieHUn K LLEHTPY MO N3BECTHOMY NIMHENHOMY 3aKOHY:

o(r) = R,g, —R g, + 8, & ,
RZ_R] RZ_R]

C y4eTOoM CkasaHHOrO, [JaBfieHue LIApoBOro Criosi (NMpy BHYTpeHHeM paauyce criost R u

)

HapyxHoM R,) MOXHO paccuuTatb MyTem MPOMEXYTOYHOrO WHTErpUpOBaHWS AaBREHU,
2
OKa3blBaeMbIX TOHKUMU cpepuueckumm criosimu 477~ dr nnotHocTn P(77) Ha HKenexaluyio nog

2 -
HUM MOBEPXHOCTb, paBHYO 477,7" . ﬂonyqaeM, nocne cokpalleHuun, BbipaXeHune Ansa BblYUCIEHUA
AaBlieHnsa, OoKa3biBaemMoro LapoBbiM ClloeM Ha CTPYKTYpbl, Haxoadulpecda noa 3TUM LWapoBbIM
cnoewm:

R
P(R) = ij p(r)g(r)dr @)
AHaNorn4Ho Moxet ObITb BbIMUCNEHO AaBneHne B LeHTparibHbIX obnacTax wapa:
R
P =[p(rg(rdr (5)
r=0 3§

Hanee Mbl Takke Ans YNpOLIEHWS PpacyeToB Mbl WCMOMb30Banu MOHATME CpeaHen
NMOTHOCTY B LLAPOBOM crioe nnu wape. Ee MoxHo paccuntatb no opmyne:
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R
3| 202 p(r)dr
‘[Rl

R, - R;

P(7) - U3MeHeHMe NNOTHOCTY B 3aBUCUMOCTM OT PaaMarbHON KOOPAUHATLI BHYTPU CIIOS;

R, - BHYTpeHHui1 paguyc waposoro cnosi, R, - Hapy)HbIi panyc WapoBOro Crios.
lMockomnbKy B BEpXHEM Crnoe BOAOPOAHO-TENWEBON MaHTUM MO HaWMM pacdeTam
MAOTHOCTb HA O — MOBEPXHOCTU TPOMOCepbl NiaHeTbl O, = 65 Kr/M3 1 N0 HaLleMy AONYLLEHO

Qa = 2, B pesynbTaTe pacyeTos MnonyyaeM, Ucrnonb3ayst popmyry (1) Npy NPUHATLIX HaMK R2 =69

261 000 m n R] =23 258 726 M, YTO cpeaHssi NNOTHOCTb MaHTUN O, pasHa 91 kr/m3.

MaHTua BHOCUT BKNnag B YMeHblUeHNe Cunbl TAXECTH, ﬂeVICTByIOLU,eVI Ha €eaUHUYHYIo
Maccy BHYTpWU CIo4. OTta cuna Ha NOBEPXHOCTU LWapa, cocTodulero Lenukom mn3 MaHTun C

YKa3aHHOW MNOTHOCTLI, cocTaensna 6bl 1,811 kr m/ ¢c*2. Ha rny6uHe R] = 23 258 726 m oHa
coctaBuna 6ol NpnbnuanTenbHo 1,2 kr M/ c*2. Takum obpasom, AN nnaHetsbl KOnutep ¢ ero
M3BECTHOW Maccon Ha rnybuHe 23 258 726 M cuna TsaxecTu, OEWCTBYIOLIAA HA €OVNHUYHYHO
maccy g(R,) co cropoHbl sinpa, coctasnsiet: g(R,)=g(R,)- 0,6kr M/ c*2 = 26,4 1,2 kr m/ c"2 -
0,6 kr m/ c"2 = 25,8 kr m/ c2.

OTcloia MOXKHO BbIYMCIUTL AaBrieHVe Ha ernesHo-kaMmeHHoe Aapo (6e3 yveTa aaBrneHus
Tponocdepsbl):

P(R)=p, * g, * (R, —R)~108%10" MNa = 1065 655,05 atm., T0 eCTb

OKONO 1 MAIH. aT™m.
[anee, B COOTBETCTBMM C M3NOXEHHOW HaMW paHee rvnoteson [6] npoTtonnaHeTa, 13
KOTOpOM Brnocrneactsum copmupoBanoce 84po KOnutepa, umena XenesHo-kaMeHHbIN CoCTaB U

Obina gocraTodHo 6onbluMx pasmMepoB (—>R] ), YTO nos3Bonuno obecneyntb el MornoLleHne

3HAYMTENBLHOrO KONMMYECTBa BOAOPOAAa M3 OKPYXKaloLLero npoTonnaHeTy npocTpaHcTea [7], cTaTb
«ra3oBbIM» rMraHToM.
Tak Kak BepxHMe Crou sapa MCMbITbIBAOT AasrieHue okoro 1 MIH. atMm. ronaraem

MOTHOCTL XKEMNE3HO-KaMeHHOM cmeck B aTux crosix P, (R;) yaBoeHHbIM, TO €CTb, MO HaLueMmy

ponyuweHuto, okono 14 000 kr/m3.

Kak 6b1110 yNnoMsiHyTO BbILLE, B LEHTparbHbIX 06N1acTsax CyLLeCTBYET Marnoe s4p0 BbICOKON
NMOTHOCTW, COCTOSILLIEE M3 XKerne3a C NPUMECHIO TshKenblX meTansnos. MNNoTHOCTL BellecTBa B 3TMX
obnacTsix, To ectb npu r -> 0 B 3,5 - 4 pasza NpeBOCXOAUT MIOTHOCTb »KeNe30KaMeEHHbIX, HapYXHbIX

cnoeB sapa. PacyeTHas cpegHsas NNOTHOCTb siAapa O . .. Npu 3TOM, paccyuTaHHas no dopmyne (1
c,cp y.

n (6) (¢ = 3,75) coctasuna okono 37 012 kr/m3.

EcTecTBeHHO, HEOGXOAMMO GbIfo B LIENOM NPUBECTY B COOTBETCTBME MacCy BOLOPOAHO-
renueBoi MaHTUW, XenesHO-KaMEeHHOro Crosi siapa, Macchl Manoro siapa C UX M3MEHsIILWUMUCA
NNOTHOCTAMWU UM COOTBETCTBYIOLUMMMN UX paavanbHbIMM pasmMepaMy C W3BECTHOW Maccon Bceit

R
nnaHetol KOnutep. Paguyc manoro sapa, Obin NpUHAT paBHbIM ?]= 4 651 745 m. CpegHsas

NMOTHOCTb BELLECTBA B HEM, BbluMCneHHasa no opmyne (1), npy 3Ha4YeHun napametpa O = 3,75
coctaBuna okono 57 312,5 kr/m3. Cuna TaXKecTn, OEWCTBYHOLAs Ha eOUHWYHY Maccy Yy
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«MOBEPXHOCTU» Maroro sapa, npuHAnu pasHoun 0,25 g(R]), 4YTO NPMBNN3UTENLHO paBHO 6,45 kr

m/ ch2.
Mpy Takom BbIGOPE M3MEHEHMI NNOTHOCTM U YCKOPEHUS CUIbl TSXKECTU B 3aBUCMMOCTU OT
yaaneHns ot ueHTpa (OT paguanbHoOn koopauHatel) no dopmyne (2) 6bina paccymtaHa macca

4 4
lonuTepa. Owa coctasuna 1,898 107 kr (=§7ZR]3 P T gﬂ'(R; —R})* Poep)- Moy

23 o
aToM Macca Tporoccdepbl no pacdetam coctaBuna 1,31% 107 kr. BespasmepHblli MOMeHT

MNHEpLMN, PacCHMTaHHbIA KaKk OTHOLLEHWE «MHOFOCIOMHOIO» Lwapa ¢ BblOpaHHbIMK, NepeMeHHbIMU
NMOTHOCTAMM B CMOSIX, K MOMEHTY uHepumu HOnuTepa kak wwapa C yCpPeoHEHHOW [AONs Hero,
m3BecTHon nnotHocTbio 1 326 kr/m3, coctasun 0,246. NonyyeHHble pe3ynbTaTbl O Macce 3Tom
nnaHeTol U ee 6e3pa3aMepHOM MOMEHTE MHEPLMM, OKa3anocb, MOYTW MOSIHOCTHH COOTBETCTBYHOT
paccuYnTaHHbIMK Apyrumn cnocobamu 1 obLLENPUHATEIMA K HAcTOsILLEMY BPEMEHMW CNpPaBOYHbLIMU
AaHHbIMW.

PacueT nameHeHus OaBneHu BHYTpU nnaHeTbl KOnuTep ¢ ucnonb3oBaHWem opmyn
(1),(3),(4),(5) nocne noactaHoBKM B poOpMynbl MNEPEYUCNIEHHbIX paHee napameTpoB Aan
pesynbTathbl NpeacTaBreHHble Ha pucyHke dur. 4, a.

[anee Mbl NPUCTYNUM K pacyeTy U3MEHEeHU TeMnepaTypbl BHYTpU nnaHetsbl KonuTep npm
AonyLEeHnn paBHOBECHOIO M3ny4YeHus Tennotbl Q B OKpyXatoLlee NpoCcTpaHCTBO. Y psiaa aBTopoB
€CTb JaHHbIe O TOM,

S o
32ka'm

235 amm

AT mnramm

88,1 vy amm

.-'D CE

05,5 mIH amm

Tka'm
WO 33 700K/ M

R
fo = {{ olrig(rydr

dur 4

YTO MONOXMTENbHBLIN GanaHc TennoBoro uanyyeHust HOnutepa TCOCTaBJ'IﬂeT oKkorno
t

4,0%10" [/ cex [2].

OcTaHoBMMCS Ha BOMpoce UCTOYHUKa TenrioBoro nsny4deHua nnaHeTbl. Mbi c4ynTaem, 4YTo
TENMo BbIAENSETCA He 3a CHET €€ cxxaTus (He 3a CYeT BHYTPEHHEro «TpeHns» ot cxaTwus) [3,4]. Mo
HalwlemMy MHEeHUD npouecc cCXaTtna BHYTPEeHHero BellectBa nMiaHeT cunamMn rpasutauunn,
COMPOBOXAAKLUNACH, KaK U3BECTHO, BblAENEeHMeM Tenna UMen MeCTO Ha HayanbHOM 3Tane ux
dopmMMpoBaHMsA, Korga «HapacTtanuy» BHELWHWE Crou NpOTOMnaHeTbl 3a CYEeT MOrnoweHns
OKpYXaloLllero BelwecTBa W MnaHeTe3vMarnen, Bbi3biBad 3a 3TOT CYET NepemeLleHne Croes, X
cxaTve, TO ecTb MpOoLEeCcC NPOUCXoaurn Munnuapapl NeT ToMmy Hasad. B Hawe Bpewmsi ¢ 6onbLuoi
CTeneHbld BEepPOATHOCTU MOXHO CHUTaATb, YTO Takoe cCxXaTtue npekpaTurnocb, WU UeHTpalribHble
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obnactu nnaHetbl KONUTEp HaxoaAaTCA yXe B KBA3WCTaUMOHApHO CxaToM cocTosHun. OkeaH 13
BOAOPOAA, B KOTOPOM COAEPXKWUTCA PaCTBOPEHHbLIN B HE3HaYUTENbHbIX KOnM4yecTBax renvn,
YAEpXKMBaeMbIii rpaBUTaLMOHHBIMU cunaMu sapa, obpasyeT «MaHTuo» nnaHeTbl. OHa CnyxuT
cBOeobpasHol caepkuBatoLLelt 060M04KON AN HAXoAsLLErocs Mo BbICOKUM AaBfIEHUEM CXKaTOro
XenesHo-kameHHoro sgpa. Kak nokasano ynomsiHytoe coBmelleHne (Pur.3,6) dmandeckmx
YyCrNOBMA B MaHTUM C JAuarpaMMOM COCTOsSIHMS Bogopoga OT TemnepaTypbl WM AaBneHus
npuénuanTenbHo 1/6 YacTb HWXKHEro crnosi BOOOPOAHO-TeNMEBON MaHTMKN 3aHUMAET «NoACTUKay
M3 TBepaoro Bogopoda. TonwuHa ee B COOTBETCTBMM C MOSTyYEHHbIMU pacyeTamu MOXeT
COCTaBMATb OKOSO 7-8 ThICAY KM.

Tenno, Bblgensemoe sapom HOnuTepa, MO HawwM npeacTaBneHusiM, O6yCrnoBneHo
CaMoNoAAEPKMBALLMMACA  AOEPHLIMW  MPEBPALLEHUSIMY, MPOUCXOAALUMMN B LEHTParbHbIX
obnactsix noa [OEerWCTBMEM CBEPXBLICOKOrO [aBfieHWMsl CxaTuss M ODOYCMOBMEHHOW 3TMMMU
npeBpaLLeHnsIMM  BbICOKOW TemnepaTypol. To ecTb LeHTpanbHble obnactu sapa SBNATCS
CcBOe0Opa3sHbIM «aTOMHbLIMY» KOTIIOM.

MpocTon pacyet, uCNomnb3yembli B SAEePHbIX MNpeBpalleHusX, MnokasbiBaeT, 4To Mpu
BbILLEYNOMSIHYTOW MHTEHCUBHOCTW TEMNMoBoro uanyyeHus Onutepa (¢ ydvetom 6GanaHca

o o 1
U3nydaemoit 1 nornoLaemoii ot Contua aHepriv [2] B cpearem okono 4,0 % 10" [oic/ cex ) sa

—11
1 Mnpa. 3eMHbIX neT «cropaet» npubnuantensHo 7,89 %107 maccel sigpa HOnutepa, To ecTb

HUYTOXXHO Maras ero 4actb.
Oanee mbl 6ygem MCXoauTb U3 MOMOXEHUST O TOM, YTO PpacnpocTpaHeHus Tenna ot
LeHTpanbHbIX obnacteli k O — «noBepxHocTuy» HOnuTepa ¥ ero TennoBoe u3nyyeHune
npeacTaBnseT KBasucTauMoHapHbIn npouecc.
Kak 13BecTHO, B KBa3nCTauuoOHapHbIX (PaBHOBECHbLIX) YCIOBUSAX TEMMOBOM MOTOK 7 B
t

y 2
LIApOBOM Crloe, MPOXOASLUMIA Yepes cdepuyeckylo nosepxHocTs 477~ , nponopuvoHaneH

dT

rpagueHTy Temneparypbl — " KoahPULUNEHTY TENNONpPoOBOAHOCTM

dr
dQ _dT(r)
u T ar

[nga kBasncTtaumoHapHbIX (PaBHOBECHbLIX) YCIOBMI pacrnpoCTpaHeHUs Tenna B LapoBOM croe

* 1 (r)* 42

, NPy 3TOM nonyyaeM opmyny AfA pacyeTa

0

40 const (r) t
MOXXHO NPUHATb: dlt ~ 1 n % V)= cons 2

Temnepatyp B crosx BHyTpu wapa: 1(r)=— *— WUNM B KOHEYHbIX MpUpALLEHUsX:
Ay r
) (R, —R,)
AT~ 2« 11eR 0 )
4
I

MockonbKy Ha O — NOBEPXHOCTM Tponocdepbl NraHeTbl TeMNepaTypy B HalUMX pacyeTax
Mbl nonaraem paBHoi 600 rp. K, pacuyeTHas Temnepatypa BOnM3u XenesHo-kaMeHHoro siapa
coctaensiet 1 787 rp. K, 10 ectb okorno 1 800 K, a B6nM3n LieHTpanbHOro siapa BbICOKOW MIIOTHOCTH
pacyeTHas Temnepatypa / pasHa 8934 K, To ectb okono 8900 K. lMpu Takmx BbICOKMX
Temnepatypax W [aBreHusiXx B BOAOPOOHON (+renveBoln) MaHTUW, CKOpee BCEero, 3NeKTPOHbI
BbIPOXAEHbI, MO3TOMY B HEl MMEEeT MECTO CBEPXMPOBOAMMOCTb, obycrnasnuBarollas TemMm cambiM
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CBEPXBbICOKYIO TernsionpoBOAHOCTb ¥ , BENUYMHY, BXOAALLYIO B Bbille 0603Ha4eHHble q:)OpMyﬂbI

nepegayun Tenna u3 rnyoyHHBIX CBEPXNPOBOASALLMX CTPYKTYP K CIOsiIM BONN3N O — «MNOBEPXHOCTU»
Onutepa. Mo oueHkam, npoBedeHHbIM ucxoda K3 opmynbl (7), CKOPOCTb pacnpoCTpaHeHUs
3HEeprumM OT pPasorpeToro Maroro sapa Yyepes Tonuly crnoes Konutepa K ero NOBEPXHOCTU B CpeaHeM

[OIKHA COCTaBnsATb okono 770 kwm/cek. MameHenne TennonposogHoctv Y (7)) npu atom oT

rnybuHHbLIX CrnoeB Marnoro sigpa Kk nepudepum yMeHbluaeTcsl npubnuautensHo B 225 pas.
Pasymeertcsi, Mbl OCTaBnsieM B CTOPOHE BOMPOC O XapaKTepe B3auMOOEeWCTBUIA Mexay coboi
«BbIPOXXOEHHbIX» 3MEKTPOHOB (M si4ep aToMOB) B NEPErpeTbiX, HaxodsLWMXCsi MO  BbICOKUM
AaBneHneMm, crnosix MaHTum 1 sigpax KonuTtepa, obecneunBatoLLmx CBEPXObICTPLIN MEPEHOC SHEPTUN.

IOns BblMWCNEHUss TemnepaTtypbl B LEHTpanbHoW ob6nactu nnaHeThbl T(O), BBUAOY

NnoBbllLEHUA OaBNeHUda K LLeHTpY, cunuTad, 4To ob6bem marnoro LeHTpanbHOro aapa npakTm4yeckn He
N3MeHdAeTcd, npuHuMaem, YTO npouecc noBbilleHnAa TemMmnepaTtypbl TaM MNpoTekaeT no
N30XOPNYECKOMY 3aKOHY. To eCTb UMEET MECTO COOTHOLLIEHME:

1) =+ P(O).

agecb I, P - Temnepatypa 4 OaeneHve B BepxXHEM CrOe Maroro s7pa BbICOKOIA
NMOTHOCTW.
M3 nony4eHHon opMynbl criegyeT, YTo TemnepaTtypa B LieHTparibHOM 06nacTu nnaHeThbl

tonutep, rae P(0) =96 mnn. atm., T'(0) cocrasnsiet 9 686 K, unu okoro 9 700 K.

Ha pucyHke ®ur. 3,6 NpoBeAeHO HanoXeHWe MONyYeHHbIX HaMW UTOTOBbIX pPe3ynbTaToB
pacyeTta faBneHus u Temnepartypbl B Tpornocdepe KOnutepa, a Takke ero BOAOPOAHON MaHTuUK, Ha
M3BECTHYIO Aunarpammy U3NYECKMX COCTOSHWM BOAOPOAA MNPU M3MEHEHUAX TemnepaTtypbl U
AaBreHus, C yKkazaHMeM pacyeTHbIX M3MEHEHU 3TUX NapaMeTpoB B paananbHOM HanpasneHun ot
O — nosepxHocTn KOonutepa.

Ha pucyHke ®ur.4,6 npeacrtaBneHbl WTOrOBblE, MOJSIYYEHHbIE C  MCMNOSIb30BaAHMEM
yKasaHHbIX (hopmy”n pacyeTHble AaHHble O TeMnepaTypHbIX YCnoBuax BHyTpu KOnutepa.

B 3akntoyeHve xotenocb Obl OTMETUTb, YTO BCE HALIM Hay4Hble NPeaCcTaBneHust o
nnaHeTax-ruraHTax CoMHeYHoM cucTemsl, Bkmoyas Konutep, ewe gonroe Bpemsi 6yayT ocTaBaTbCs
HaWMMW NpeanonoXeHusiMu. MaBHOe NpW 3TOM COCTOUT B TOM, YTOObI 3TV NPeanofioKeHns He
NPOTMBOPEYMN 34pPaBOMY CMbICNY M ONuMpanucb Ha u3nKo-MaTemaTnyeckne obocHoBaHuA U
NpubnwkeHHbIe pacyeTbl, onMpanucb 6bl Ha B3aMMHO yBSA3aHHble, HE MPOTMBOpEeYaLLne Apyr opyry
pe3ynbTaThl 3TUX Pac4ETOB, OObEANHEHHbIX B €4MHYI0 CUCTEMY.

Hacroswaa pabota He npeTreHOyeT Ha BbISCHEHME BCEro MHOroobpasvsi CIOXHbIX
OVHaMM4Yecknx npoueccoB Ha nnaHete KOnuTtep, a gaeT Nub B «HYNEBOM» MPUOIVKEHUN
npeacTaBneHne 0 4OCTAaTOYHO BEPOSTHBIX «KBa3UCTaTUYECKMX» NapameTpax ee COCTOSAHUS.
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CONVERSION OF INFORMATION IN VISUAL INFORMATION FIELD WHILE
SOLVING GEOMETRICAL PROBLEMS

Shantarenko V.G.°
Omsk State Transport University
Russia

Abstract

Summary. The article considered the application of the visual information field concept in the
process of teaching mathematics in the example of the text geometrical problems decision. The
visual information field is a way to representing information on the plane, that is available for visual
perception and having the possibility of building in it various models as ways to representing
information (it's realized in the forms of educational board, a paper sheet, electronic monitor). The
process of the problem solving is presented as a simulation in the visual information field based on
the systematic approach, such approach is a means of organizing information and at the same time
a learning tool. While solving the problem the student realizes conversion of information as a serial
transition from one model of the visual information field in the other: from the text of the statement
of problem into the formalized text (text model), furthe into the patterns and symbols set (patterns
and symbols model), then he reveals connections and writes them in the form of equations
(mathematical symbolic model). Whereat he starts the mathematical mechanism of solution and
after obtaining the numerical values of the unknown quantities, interprets them in the language of
the problem system.

Key words: system, systematic approach, information, model, simulation, visual information field,
conversion of information.

AHHOTauusA

KpaTkas wuHdopmauusa. B pabote paccMOTpeHO MpUMEHeHWEe KOHLENuuW BU3yarbHOro
MH(OPMALMOHHOrO Nons B npouecce 0bydyeHuss MatemMaTvke Ha NMpUMepe pPeLleHUsi TEKCTOBbIX
reomeTpuyeckux 3agad. BusyanbHoe WHGOPMaLMOHHOE Mofne — 3To cnocob npencTaBneHust
MHMOPMaLUM Ha NIOCKOCTW, AOCTYNHbIA AN BU3yanbHOro BOCNPUSTUAS U UMEIOLLUIA BO3MOXHOCTb
NMOCTPOEHUSI B HEM pas3nNuMyHbIX Moenei Kak crnocoboB npeacTaBneHuns MHopmauum
(peanusyetcst B oopmax y4eGHoWM A0CKN, ByMaXKHOro nmcTa, arekTpoHHOro MoHuTopa). MNpouecc
pelleHns 3agayun npeacTaBnseTcs Kak MogenmpoBaHue B BU3yaribHOM UHAOPMaLMOHHOM Mnore Ha
OCHOBE CWUCTEMHOro noaxoAda, KOTOPbIA BbICTYNaeT CpeacTBOM OpraHusauuMu uHdopmaumm wu
OOHOBPEMEHHO WHCTpyMeHTOM oOyyeHus. [pu pelweHun 3agadn obyvaembld OCyLLEeCTBNSET
nepekoanupoBaHue MHpopmaummn Kak nocnegoBaTenbHbI Nepexoq N3 O4HON Modenu Bu3yanbHOro
MH(OPMALMOHHOIrO MOMNA B APYryl: M3 TeKCcTa YyCcrnoBusA 3ajavnm B (DOPMarnv3oBaHHbIN TEKCT
(TekcToBas Mogenk), Aanee B cuctemy o6pasoB 1 3HakoB (0O6pa3Ho-3HaKoBasi MOAENb), 3aTeM OH
BbISBMAET CBSA3W W 3anucbiBaeT MX B pOpMe ypaBHeEHW (MaTemaTudeckas 3HakoBasi MOAenb).
Mocne aToro oH 3anyckaeT MaTemMaTU4ecKniA MeXaHU3M peLLeHns, U NOryYMB YUCINOBbLIE 3HAYEHNS
HEN3BECTHbIX, MHTEPNPETUPYET UX Ha sI3blke CUCTEMbI 3a4a4u.

KnioueBble crnoBa: cucTema, CUCTEMHbIA noaxod, WHdopMauws, Modenb, MoAenupoBaHue,
BM3yanbHoe UHpopMaLMOHHOE Mose, NepeKkoaMpoBaHme MHopMaLMi.

B [1] paccmOTpeHbl OCHOBHbIE MNPUHUMMBLI MPUMEHEHUS CUCTEMHOrO noaxoda mnpu
peLueHnn npakTnieckmx 3agad. Mel NpUMEHSIEM CUCTEMHbIVA MOAXOA KaK MHCTPYMEHT 06y4yeHuns. B

© Shantarenko V.G., 2016
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[2] n3noxeHbl OCHOBBLI MOAENUPOBAHUS KaK YHMBeEpCcanbHOro MeTofda MO3HaHWA W npakTukn. Mol
ucnomnb3yeMm MogenvpoBaHve B BMU3yarbHOM WHAOPMAUMOHHOM MOfe B pamkax CUCTEMHOro
nogxoga B kadyectBe cnocoba obyyeHuns maTematuke. B pabote aBTopa [3] npeactaBneHbl
OCHOBHbIE MPUWHLUMMbI peanu3auuu ykasaHHOro crocoba obydeHuss matemaTuke cpeacTBamu
BM3yanbHOro MHAOPMaLMOHHOIO nons, a B [4] noka3aHo, Kak 9TV MPUHUWMBI MPUMEHSAOTCA Npu
0by4yeHun CTyOoeHTOB B Kypce aHanutuyeckon reomeTpun. B [5] paccmoTpeHo npumeHeHue
KOHLIeNumMn B13yarnsHOro MHopMaLMoHHOIO Nnorss B npoLecce 00y4yeHnss MaTemaTuke Ha npuMmepe
peLLeHns TEKCTOBbIX 3aJay Ha ABWKeHue 1 paboTy, a B [6] Ha npMMepe peLLeHusl TEKCTOBbIX 3a4aY
Ha NPOLEHTHI.

Wcnonb3yem cneayowme obo3HayveHust: BUNM - BuayanbHoe vHOpMauUOHHOe none
cnocob npeacTtasneHus nHdopmaumm B doopme, OCTYMNHOW ANnsi BU3yanbHoro Bocnpusatus. NC —
nHdopmauuoHHas cuctema. Cl - cuctemHbI noaxon kak cnocob opraHusauuv nHdopmauun B
Buge NC, B 0OCHOBE KOTOPOro NEXUT BblAerneHne vyacten (CoCTaB CUCTEMbI), BblYIEHEHNE CBA3EN
Mexady YacTamu (CTPyKTypa CUCTeMbl), COoeMHEeHVWe YacTen B eOuHoe Luenoe — CUCTemy M
BbISIBNIieHME B3aMMOLENCTBUA CUCTEMbI C OKpY)XatoLlen Cpenon, onocpenoBaHHbIe OnpeaerieHHom
uenbto.

B BUI nHdopmauus npeacraensetca Tpems mogensmu: MT — TekcToBas (onucaHue Ha
€CTeCTBEHHOM A3blke), Mo3 — 0bpa3Ho-3HakoBasi (onMcaHum Ha A3bike 0b6pa3oB K 3HakoB), M3 —
3HaKkoBasd (onuMcaHWe Ha chneumanbHOM A3blke 3HAKOB), B 4aCTHOCTM MaTemaTuyeckas Moferb,
KoTOpas MMeeT MaTeMaTUYeCKMN MeXaHU3M peLleHWsi, MO3BOMSIOLWMA NofyyYaTb HegoCTaloLLyo
nHdopmauuio. Ponb BUIM obycrnosneHa Tem, YTO MpU peLIEHUM CMOXHBIX 3agady Heobxoanmo
onepvpoBaTte GOMbLIMM KONMUMYECTBOM WHOPMaLMKU, KOTOPYHD MO3F HE MOXET OOHOBPEMEHHO
yaepxuBatb B onepaTtuBHOM namaTu. MoaTomy akTudecku peanusauus CMCTEMHOrO nogxoga
npeacrtaenserca B cdopme mogenmposaHma VIC B BUI, unm kak npouecc nepekoanpoBaHus
MHOpMaLUKN, TO eCTb nepesBoda MHgopMaumMnm ns ogHom mogenu B Apyrve. B xope passutus
LUMBMMM3aLMM YenoBeYyecTBO paspaboTano cnocobbl BM3yanusaumn MHGOpPMaLMM Ha NIIOCKOCTU
cnegyoWwyMM cpeacTBaMu: HackarbHbIe PUCYHKW; 3anucb Ha AepeBe, rMuHe, 6epecte, mMeTanne,
nanupyce; NUCbMo Ha Oymare; npeacraBneHne UHOPMAaUMN Ha 3NEKTPOHHOM MoHwuTope. [pu
3TOM MHpopMaLmMs BbIrMAAUT NMGo kak obpas — n3obpaxeHne peanbHoOro obbekTa, NMMbo Kak 3HaK
— cneumnanbHoe usobpaxeHue, Co3faHHOE YEroBEKOM C onpegeneHHon uenbto. Ocobble 3Haku
MCMNOMb3YITCA B CUCTEMaX MUCbMEHHOCTV U NO3BOMSAT KOHCTPYMpOBaTh TekcTbl. ChneunanbHble
3HaKN WCKYCCTBEHHbIX $3bIKOB [al0T BO3MOXHOCTb KOHCTPyMpOBaTb 3HAKOBble MoAenu, B
YaCTHOCTW MaTemaTU4eckne 3HaKOBble MOAEnNMW, KOTOpble MMET MaTemMaTUyeckne MexaHW3Mbl
peLueHuns, No3BonsLLMe NonyyYaTb HEU3BECTHYIO paHee MHOoPMaLMIO.

Mbl mcnonb3yem koHuenuuto BUIM kak MHCTPyMeHT obyyeHns matemaTvke B dhopme
moaenupoBanus IC B BUIN Ha 6a3e CI1. B npouecce moaenvpoBaHus paboTaloT 0gHOBPEMEHHO
MO3r, rfasa u pyka, YTo aKTMBM3MPYET MHCPOPMAaLMOHHYO AesiTENbHOCTL 06y4aemMoro 1 noBbllLaeT
adppekTMBHOCTL Mpouecca obyyeHus. MNpu 9TOM B OCHOBE METOAda PeLleHMs TEeKCTOBbIX 3adaq
NEeXUT nepekoavpoBaHve MHgOopMauMn Kak nocrnegoBaTernibHOe MOCTPOEHWE pasHbIX BUAOB
mogenen BUIM. [danee Mbl paccMOTpUM peanu3auuio yKasaHHOW TEXHONMOrMu Ha npumepe
peLleHns reoMeTpuyecKnx TEKCTOBLIX 3a4au.

O6Lwas cuctema reoMeTpMYECKoOn 3agayum

1. FeomeTpuyeckasa cuctema COCTOUT U3 reomMeTpuyeckmx ouryp Ha nrockocTu (nnockas
UNN NNaHUMeTprYeckas cuctema) UM reoMeTpuYecKkux Ten B NpOCTPaHCTBe (NPOCTPaHCTBEHHas
UNN cTepeomMeTpuydeckas cuctema), Mx 4acTem Wnuv SNemMeHTOB, CBA3aHHbIX FeOMeTpUYEecKNMU
OTHOLLUEHNAMM.

2. Cuctema vMMeeT OBEe OCHOBHbIE YMCIMOBbIE XapakKTEpUCTMKU: Xq — ANnNnHa OTpeska,
o6o3Havaemas manbiMy OykBamMu natuHckoro andasuTa: X, Y, z, a, b, ¢ ...; X2 — BenuuuHa yrna,
obo3Havaemas manbivy GykBamu rpedeckoro andaswuta: a, B; y ... . Kpome Toro, ncnonb3ytorcs
nnowage S n obbem V, KoTopble ABNAIOTCA NPOU3BOAHLIMM OT AJIMH W YIIOB U BblpaXarTcs yepes
HUX cneumnanbHbiMK opMynamu. MpuHsaTbIe B LKone 0603HaYeHWs ANWH U YIioB MO KOHLEBbIM
TOYKaM MPUMEHSIOTCA TONMbKO ANA dMKCauMn XapakTepUCTUKM Ha 4YepTexe Mnpu yCcTaHOBNEHUN
COOTBETCTBUS.
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3. CocTosiHMe cucTembl onpegensietcs HaboOpPOM 3HAYEHUA W3BECTHbIX YMCIOBbIX
XapaKTePUCTMK U M3BECTHbIX TFEOMETPUYECKUX OTHOWeEHWA. [lpouecc pelleHus 3agayu
NpeacTaBnsieTcsl Kak nepeBos CUCTEMbl M3 HavarnbHOrO COCTOSIHUS, COOTBETCTBYHOLLEro Habopy
OaHHbIX U3 YCroBUsi 3a4ayu, B KOHEYHOE COCTOsIHME, B KOTOPOM HEN3BECTHbIE paHee YWCOoBbIE
XapaKTePUCTUKN 1 reOMETPUYECKUE OTHOLLEHUS 13 TpeboBaHWSA 3a4a4n CTAHOBSATCS WU3BECTHBLIMM.
Mpwn aTOM CTpOUTCH NOCNEeA0BaTENIbHOCTL MPOMEXYTOYHbIX COCTOSIHUIA CUCTEMBI.

4. Ecnn TpeboBaHnsa 3agaum cocTosT n3 Habopa MCKOMbIX YMCMOBbLIX XapaKTepUcTuk Y,
..., Yn, TO 3aaya knaccmuumpyeTcst Kak 3afada Ha HaxoxaeHue HensBecTHbIX. Ecnn TpeboBaHus
3aja4um COCTOST U3 JoKa3aTenbCTBa Habopa HEKOTOPbIX FEOMETPUYECKMX YTBEPXKAEHWI, TO 3ada4a
KnaccuuumpyeTcs kak 3agada Ha pgokasatensctBo. Ecnm TpeGoBanus 3agaum cocToaT B
NOCTPOEHUN HEKOTOPbIX FTEOMETPUYECKUX OOBEKTOB, TO 3adadva knaccuduumpyeTcst kak 3agada Ha
noctpoeHue. Ecnn B TpeboBaHUsiX 3agayn NPUCYTCTBYHOT 3MEMEHTbI ABYX WU Tpex U3 Bbille
nepeYmCrieHHbIX KOMMOHEHT, TO 3adada Knaccuduumpyercs kak cMellaHHasi. 3ameTum, 4To nobas
3ajada, MO CyTW, SBMSETCA CMELlaHHOW, Tak Kak B Mpouecce ee peleHus TpebytoTcs
[OOMOMHUTENbHbIE MOCTPOEHMWSl, [0Ka3aTeNnbCTBa HEKOTOPbIX YTBEPXAEHUA W HaxoXaeHue
3HAYEHUN HEKOTOPbIX HEM3BECTHBIX BEMNNYMH.

5. ObLwasn cBA3b - 3TO reoMeTpuyeckas CBA3b MEXAY YMCIOBbIMU XapaKTepUCTMKaMu Unm
reomeTpuyeckoe OTHOLLEHUE, KoTopble BepyTca M3 obLUMX reoMeTpuyecknx 3HaHui. CroxHOCTb
pelleHns reoMeTpuyeckon 3agadm obycrnoBrieHa TeMm, YTO 3apaHee HEeM3BECTHO, kakue obuine
CBS131 U3 MHOXECTBA BCEX U3BECTHbLIX FEOMETPUYECKNX CBSI3EN HEOOXOAMMbI B NPOLIECCE PELLEHUS.
Yem OGonblie ob6wmx cBsizerr TpebyeTcs ONs NOCTPOEHUS pelleHust 3adadn, Tem Gonblie
NPOMEXYTOYHbIX COCTOSIHWUI NPUHMMAET cucTema, CrneioBaTeNlbHO, TEM CrioXHee 3aJavya.

6. YacTHble CBs3M NpPeacTaBnsitoT rEOMETPUYECKME UWUCMOBbLIE XapakTEPUCTUKN U
reomeTpuyeckue OTHOLLEHWS, KOTOpble 3adaHbl B yCnoBuM 3agaun. BbisiBneHHas obuias cBsA3b
CTaAHOBUTCS YacTHOW CBSA3bHD CUCTEMbl 3aJayvu Npu ee MHTepnpetauum B cucteme obo3HauveHuin
3ajauu.

7. Lenb: npucBOWTb WCKOMBIM YWUCMOBbBIM XapaKTePUCTMKaM KOHKPETHbIE YMCIOBbIE
3HaYeHus:

Y1 = Y1, ... , Yk = yx B 3aJavye Ha HaxOXAeHWe HEU3BECTHbIX, [0Ka3aTb MCKOMble
YyTBEPXAEHUS] B 3aJade Ha [oKasaTenbCTBO, MOCTPOUTb UCKOMbIE FreoMeTpuyeckne obbekTbl B
3ajayve Ha NOCTPOEHNE B KOHEYHOM COCTOSIHUM CUCTEMBI, NMONy4YEHHOM B pe3yrnbTaTe 3agaudu.

8. Bsaumopgencrteme C WHGOPMAUNOHHON OKpYXalLle Cpenon OCyLLEeCTBMseTCs B
npouecce pelleHus (obLas nHhopMauus B3aumMoaenCcTBYET C HaCTHON).

O6wWwue NpUHUUNBLI NOCTPOEHUs (hopMann3oBaHHON TEKCTOBOW MoAenu

1. Bbigensiem Bce reometpuyeckmne obbekTbl: 06-1, 06-2, ..., 06-k COOTBETCTBEHHO.

2. Kaxgomy 0b6bekTy npunucbiBaeM €ro YMCroBbIE XapakTepUCTUKM U reoMeTpuyeckne
OTHOLLEHNS MeXaY €ro YacTsaMu.

3. Beoaum eguHuLbl smepeHns Anst ANUH U YrnoBs, MPUBOAUM BCE YNCIOBbIE NapameTpbl
3aja4um K OAMHAKOBbIM Pa3MEPHOCTSAM.

4. BBOANM UCKOMbIE HEN3BECTHbIE YNCIIOBbIE XapaKTepucTnkn Y, Yo, ..., Ym B 3agave Ha
HaxoXaeHWe HEeW3BECTHbIX, BblOENseM WCKOMble TE€OMETpUYECKUEe YTBEPXAEHUs B 3ajadve Ha
[oKa3aTenbCTBO, BBOAVM UCKOMbIE FEOMETpUYeckne 06bEeKTbI B 3a4ade Ha NOCTPOeHe.

O6wWwue NpUHLUNBLI NOCTPOEHUSA 06pa3HO-3HAaKOBOW MoAenu

B kauecTtBe 06pa3HO-3HAKOBOW MOAENMW BbICTYNAET reOMETPUYECKUA YepTex, KOTOPbIN
CTPOUTCA OOCTAaTOYHO KPYMHbIM, YTOObI MOXHO ObINO NMOMeYaTb Ha HEM YMCNamMu UNKU 3Hakamu
ONVHbI OTPE3KOB M U3MEPEHUST YTTIOB.

Mo HayanbHOMY COCTOSIHWKO CUCTEMbI CTPOUTCS WCXOOHBLIA YepTexX, KOTOPbI MOXET
oTNM4aTbCsl OT peanbHOr0 COCTOSIHUA CUCTEeMbl. [10STOMy B MpOLECCE pELUEHUS 4YepTex
nepecTpamBaeTcs Ans NPUBEAEHUS ero B MakCUMalibHOe COOTBETCTBUIO C CMCTEMOW, TO €CTb
yepTex ABMSAETCS AMHAMUYECKUM 00bekToM. Kpome TOro B npolecce pellieHusi npu nepexoge u3
OOHOro COCTOSIHMS B APYroe 4acto BO3HWKAeT HeOOXOAMMOCTb B AOMOSHUTENbHBLIX MOCTPOEHNAX
Ha uYepTexe. B npocTpaHCTBEHHOM 3agjadve cHavana CTPOUTCA MPOCTPAHCTBEHHBIN YepTex,
KOTOPbIN SIBMSAETCS UCKaXXEHHbIM B CUITYy MITOCKOW MPOEKLMKN, @ 3aTeM CTPOSATCS MNIIOCKME YepTEXM
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OTAEeNbHbIX YacTeil MPOCTPaHCTBEHHOrO Tena, KOTopble CBsi3aHbl Mexay cobon obwmmn
anemeHTamy, 0003HAYEHHbIMU OAMHAKOBO. PaKTUYECKM pelleHue MNPOCTPaAHCTBEHHOW 3agayn
CBOAMTCS K PELLEHNIO HECKOIBbKMX MITOCKUX 3afay, CBA3aHHbIX Mexay Cobon.

B nocTtpoeHuun yepTtexa Kpome n3obpaxkeHuss obpa3oB reoMeTpuyecknx oObEKTOB M KX
YacTel BaXHYlD ponb uWrpaeT npobrnema BBedeHWS 3HAKOBbIX OOO3HAYeHWW [AnWH, YINOoB,
nnowaaen u obbemos. MNpu paboTe C YEpPTEXOM WCMNOMb3yeM HEKOTopble O6LiMe NPUHLUMNbI
BBEAEHUs] HEOOXOAMMBIX 3MEeMEHTOB M MX 0603HayeHun. MNpuHuMn obpaTHoro xoda: BBOAWMM
aneMeHTbl U3 TpeboBaHus 3agayun u obosHavaem ux. MprHUMN pasnoxeHus: nnowaan n o6bembI
NPeAcTaBnsAlTCA COOTBETCTBYOLLUMMU hOpMynaMuM MU pasnaraloTca Ha ANUHbBI U yrhbl, KOTopble
COOTBETCTBEHHO BBOAATCA M 0603Ha4atoTCs. MNPUHLMM BKMHOYEHNS: HEU3BECTHbIE ANUHA WUNN Yron
BKIIOYAIOTCA KaK 3MIEMEHT B HEKOTOPYIO YacTb yepTtexa. MNpuHLMN JONOMHEHNs: AN HAXOXAEHUS
3HaYeHUs HEeW3BEeCTHOM [ONMHbl WNWM yrna BBOAWM LOMOSHUTENbHbIE ANUHLI M YINbl U3
COOTBETCTBYIOLLEN YACTU YepTexa.

MpuHUMNBbI NOMCKa CBAA3e N0 06pa3HO-3HAaKOBOM Moaenu

OOwue cBA3n B reomeTpum GepyTcs U3 OOLIMX TEOMETPUYECKUX 3HaHWi B Buae
YTBEPXKAEHUA, B KOTOPbIX NPeacTaBneHbl OTHOLUEHUSMW MeXAy YWCMOBbIMU FreOMETPUYECKMMMU
XapaKTepUCTMKaMu U1 reoMeTpPUYECKME OTHOLLEHUSMIN MEXIY reOMETPUYECKUMN 06 BbEKTaMMN N NX
anemeHTamu. YacTHble CBsi3n B 334adve NpeacTaBreHbl NMPOeKUMAMU OOLLIMX CBSI3E Ha cuUcTemMy
3ajayu, TO eCTb MHTeprpeTaunsiMu obLMX CBSA3EN B TEPMMHAX cuctembl 3agaqv. HavanbHomy
COCTOSIHUIO CUCTEMbI 3a4a4n COOTBETCTBYET HAOOP YaCTHbIX CBSI3eN, 3aJaHHbIX B YCIOBUW 3aayun.
Mouck obLmx cBA3EN OCyLLECTBNSIETCS B NpoLecce UccrnenoBaHus oopa3Ho-3HaKoBOW Moaenu, To
eCcTb yepTexa. BbluneHsem HeKOTOpyl YacTb 4YepTexa M 3amedaeM, YTO OHa COOTBETCTBYeT
YCNOBUSIM HEKOTOPOro reoOMeTPUYECKOro YTBEpPXKAEHWs W, credoBaTeflbHO, el COOTBETCTBYET
HekoTopasi obLasi cBA3b. 3anuncas 3Ty 06LLy0 CBA3b B 0003HAYEHMAX YepTexa 3agayu, nomnyyumm
HOBYIO YaCTHYIO CBA3b B 3adade. [lobaBneHne 3Toi YacTHOW CBA3M K CUCTeMe 3adayu NepeBoauT
€e B HOBOEe COCTOAHMe. Ecnun Ha HEeKOTOpOM Luare Nony4yeHo COCTOSHWME CUCTEMbI, B KOTOPOM BCe
KOMMOHEHTbI TpeboBaHMsi YCMOBUS 3aauv YKe BKIIOYEHbl B peELUeHUE, TO Takoe COCTOsiHUE
CcuMTaeM KOHeYHbIM. Ha aToM pelleHne 3aKOHYEeHO 1 ocTaeTcs chopmynmpoBaTb OTBET.

MocTpoeHne matemaTMyeCcKon 3HaKkoBon Moaenu B chopme cUCTEMbI ypaBHEHUN

Ons HaxoXOaeHust 3HaYeHU HEW3BECTHbIX YMCMOBbLIX XapakTepUCTWK CyLecTByeT [Ba
cnocoba. lMepBbii cnocob npegnonaraeT MOCTPOEHME LEMOYKM YacTHbIX CBA3EN, Kaxaas w3
KOTOPbIX AaeT ypaBHEHWe C OOHOW HEW3BECTHOW, peLleHne KOTOpOoro AaeT 3HayeHue HOBOW
HEM3BeCTHOW. B KoHLEe Lenouvku rnory4aem MCKOMyK BenuuuHy. BTopoi cnocoG npeanonaraet
NOCTPOEHUE LIEeNMOYKM YacCTHbIX CBSA3EW, Kaxkdas U3 KOTOpbIX AaeT ypaBHEHME C HECKONbKUMMU
HEen3BeCTHbIMW. Heckonbko TakuMx ypaBHEHW OObLEAMHATCS B CUCTEMY, W MpeacTaBnsier
3HaKOBYD MaTeMaTuM4eckylo Mopenb 3ajayun. PelleHve nonyyeHHoOW cuctembl gaeT Habop
3HAYEeHUN WUCKOMbIX HEW3BECTHbIX. Ecnu nomyveHHas ucxogHas cUCTEMa ypaBHEHWA UMeEeT
6omnbLIOe 4YUCMO YpPaBHEHWM W  HEU3BECTHblX, TO HeobXoAMMO MNpPOM3BECTM Mpoueaypy
NPOPEXNBaHNA C LENbl0 YMEHbLUEHWS 4YWCra YpaBHEHWA W HEeM3BeCTHbIX. JTa npouegypa
OCHOBaHa Ha ToM dakTe, YTO MeXay OTAENbHbIMW YacTsIMU YpPaBHEHWUW WCXOOHOW CUCTEMbI
MMEITCA JONOMHUTENbHbIE CBA3WU. OTU CBA3M MOXHO BbISIBUTb, pacCMaTpuBasi UCXOAHYI CUCTEMY
KaK BU3yasnbHbIi OOBEKT, N 3amMevasi B3aMMOOTHOLLEHNSI MeXAY €ro YacTsMMU: YTO Ha YTO MOXHO
3aMeHUTb U Kakue ypaBHEHUsI MpU 9TOM MOXHO OTOPOCUTb Kak HeCyLleCTBEHHbIe. [lony4eHHyto
Takum 00pas3om MpopexeHHylo cuctemy Oyaem HasbiBaTb 6a3oBoM cucTemMon 3agadn  OT
ocTaBlwumxc 0a30BbiXx HeM3BecCTHbIX. B Hel aons ygobcreBa OykBbl 3HAKM HEW3BECTHBIX MOXHO
3aMeHUTb 6onee pacnpocTpaHéHHbIMK BykBamu Ans 0603HAYEHNST HEM3BECTHbIX X1, X2, ..., Xn UIN
X, Y, Z, t, ..., KOTOpblE NyyLle NOAXOAAT AN BOCNPUSITUS 3HAKOBOW MoZenu.

MoaxoAabl K NOHATUIO CITOXXHOCTU reoOMeTpUYeCKoOMn 3aaayum

MoxHO BblAenuTb ABa NOAXOAA K OMpederieHUIo CNOXHOCTU reoMeTpuYecKkon 3agayu.
MepBbIM nNogxoad anropuUTMUYECKUMI: CHOXHOCTb OnpegenseTcs AMNVHOW anropuTMa  pelueHus
3ajayu, KOTopas paBHa KONMUYECTBY BbISIBIIEHHbIX CBA3EN, NPUBOASALLMX K OTBETY, TO €CTb YMCIY
NPOMEXYTOYHBIX COCTOSHUWA CcuUCTeMbl 3agadvn. BTopon noaxod 9BPUCTUHECKUA: CHIOXKHOCTb
onpenensieTcsl CTENEHbH CIOXHOCTU  3BPUCTUMYECKOW [oradku, MpUBOASALWEN K BbISIBNEHUIO
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KIHO4EBOW CBA3W, NPUBOLASALLIEN K OTBETY.
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Abstract
New amphiphilic a- and B-cyclodextrins derivatives containing the residues of pharmacologically
important acids at both primary and secondary hydroxyl groups were synthesized with the use of
palmitic, acetylsalicylic, and 2-(4-isobutylphenyl) propionic acid chlorides. The position of
substituents in carbohydrate fragments of CDs was unambiguously determined by 'H and "*C NMR
spectroscopy. During the investigation some principal features of the regiodirected synthesis of
such amphiphilic a- and B-cyclodextrins conjugates were revealed.

Key words: amphiphilic cyclodextrins, pharmacologically important acids, acylation, conjugated
cyclodextrins, regiodirected synthesis, 'H and "*C NMR spectroscopy.

1. Introduction

It is well known that cyclodextrin (CD) derivatives, due to their ability to form inclusion
complexes of “guest - host” type with appropriate hydrophobic guests, found wide use in
pharmacology as containers for numerous drugs. Such encapsulation usually enhances solubility in
water and also protects drugs from biodegradation. However, this method of drug delivery has
some restrictions and shortcomings depending upon equilibrium between the “host” and a “guest”,
whose degree of association depends, in a complicated manner, on the stability constant of the
complex, nature of the solvent, temperature, several other factors. As for medical aspect it is
desirable that the complex would decompose to free CD and the drug at the adsorption site, and
then the drug in the free form would enter system circulation. However, when the inclusion complex
is weak, drug delivery is hampered, because the complex dissociates before it reaches the
corresponding organ, tissue or cell for which it is designed [1]. For example, the CD complexes are
inconvenient for intestinal-specific drug delivery: when orally administrated, the complex often
decomposes in the stomach and does not get into the bowels [2]. Therefore, noticeable attention is
recently given to the covalent addition (conjugation) of a drug to CD, which, in some cases, allows
to obtain drug preparations of more prolongated and targeting site delivery. For the development of
this direction special attention has been given during the recent decade to amphiphilic CD
derivatives with hydrophobic fragments (usually alkyl or acetyl residues, covalently connected with

© Grachev M.K., Kurochkina G.I., Malenkovskaya M.A., Sergievich A.A., 2016
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the primary hydroxyl groups of CD frame) with the purpose for the search for new pharmacological
possibilities of CD as excipients of drugs. The numerous liposomes, vesicles, nanospheres, and
nanocapsules, which are of interest for targeting site delivery of drugs were recently proposed. The
mentioned molecular structures combine the ability of CD to inclusion with transport properties of
organized, “self-assembling” structures, such as vesicles and micelles, especially when amphiphilic
CD are introduced into pre-organized lipid matrix (liposomes or their analogues). For example, to
synthesize fragments close in structure and nature to the lipid matrix in the cell membrane, the first
representatives of the new class of amphiphilic CD were obtained: cholesterol covalently attached
to B-CD [3] and phospholipidocyclodextrins [3-5]. From the medical viewpoint, conjugated
cyclodextrins with drug molecules (prodrugs) could be used for specific site delivery and CD
amphiphility could enhance their ability to penetrate biological barriers, e.g. hemato-encephalic
barrier [4].

2. Results and Discussion

We have recently shown the possibility of regiodirected acylation of unprotected 3-CD by
chloroanhydrates of some pharmacologically important acids (ROH), namely acetylsalycilic
(Aspirin) and 2-(4-isobutylphenyl)propionic acids (Ibuprofen) showing anti-fever and anti-
inflammatory effects. Preliminary tests of this conjugates displayed promising perspectivity of their
subsequent pharmacological investigations [6-8]. In the present work we have synthesized new
amphiphilic CD derivatives (conjugates), containing above-mentioned acid residues at both primary
and secondary hydroxyl groups of the CD frame'. In the first step, a- 1 and B-CDs 2 were treated
with 2.5 or 3.3 (n) equivalents of palmitoyl chloride 3, respectively, in DMF in the presence of
pyridine as an acceptor of HCI to obtain amphiphilic derivatives of a- 4 and B-CDs 5, respectively,
containing two palmitoyl residues at the “narrow” end of the CD frame (Scheme1). The average
degree of substitution was determined by comparing the integral intensities of signals from the
methyl and methylene protons in the 'H NMR spectrum of palmitoyl residues and the cyclodextrin
protons H-2 - H-5 and H-6. Under these conditions acylation occurred only at the primary hydroxyl
groups, which was confirmed by the 3C NMR spectroscopy data. The spectra of compounds 4 and
5 contain the signals from the unsubstituted C-6 carbon atoms at  60.0 4 and 60.4 5 ppm and the
characteristic [18-21] downfield signals from the C-6" nuclei containing the palmitoyl groups at &
63.8 4 and 64.0 5 ppm. In addition, the signals from the C-5' atoms of the same carbohydrate
fragment containing the acyl residue at the C-6' atom, which exhibit the upfield shift to 6 69.6 4 and
69.5 5 ppm compared to the corresponding signals of the C-5 atoms at 6 71.8-73.7 4 and 72.5 5
ppm of the carbohydrate fragment with the unsubstituted C-6 atoms, appeared.
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Scheme 1.

At the same time, no shifts of positions of the signals from C-2 and C-3 nuclei were
observed, indicating that these positions were not involved in acylation. In a series of additional
experiments we have shown that for the introduction of an average two palmitoyl residues in the a-
CD molecule the acylation by 2.5 (n) mol. equivalents of chloride 3 are necessary while for the (3-
CD 3.3 (n) equivalents of chloride 3 are necessary.

At the next stage of the work, the reaction of chlorides of pharmacologically important
acids RCI 6 and 7 (Scheme 2) with CD derivatives 4 and 5 yielded new amphiphilic a-CD 8,9 and [3-
CD 10,11 derivatives, containing two 8,9,11 and three 10 residues (m) of corresponding acid. The
average degree of substitution (m) was estimated by comparing the integral intensities of protons
signals of acetylacetic (compounds 8,9) and 2-(4-isobutylphenyl)propionic (compounds 10,11) acids
residues in the 'H NMR spectrum and the cyclodextrin protons H-2 - H-5 and H-6 (see
Experimental). It is important that more prolongated reaction time did not increase the degree of
acylation but induced only the accumulation of by-products in the reaction mixture. The position of
substituents R was also confirmed with the *C NMR spectroscopy: the spectra of all compounds 8-
11 exhibits an increase in the ratio of integral intensities of the signals from the C-6' atoms bearing
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the acyl substituent in a lower field (6 64.2 8, 64.0 9, 64.3 10, 59.7 11 ppm), compared to the
corresponding signals from the free C-6 atoms (6 60.0 8, 60.2 9, 60.0 10, 56.4 11 ppm). An
increase in the intensity of the signals from the C-5' atoms in the same carbohydrate fragment,
which contains the acyl fragment (R or Pal) at C-6', in a higher field (6 69.8 8, 69.7 9, 69.5 10, 11
ppm) compared to the corresponding signals from the C-5 atoms (6 72.0-73.8 8, 71.9-73.9 9, 72.5
10, 11 ppm) in the carbohydrate fragment with free C-6 atom was similarly detected.

@)m
(HO OPal),
4,5+ %F;'C' -Py HCI / &

X
8- 11
6,8,10:R- @C(O) 79.11:R- MeZCHCHZQCH(Me C(0)-
OAc
8.,9: x=6,y=2;10,11: x=7; 8,9,11: m=2; 10: m=3, y=2; 11: y=3

Scheme 2.

Moreover, we have previously found for the regio- and peracetylation of a- and 3-CD that
the signals from the carbonyl carbon atoms of the acyl residues can also be characteristic for the
determination of the substituent position: in the *C NMR spectra the signals of the carbony! carbon
atoms at C-2, C-3, and C-6 are revealed by three separate signals. In our case, the signals from the
carbonyl carbon atoms in substituents R in compounds 8-11 appeared as only one signal (in
addition to the signals of the carbonyl carbon atoms of the palmitoyl residues), which indicates that
in all described experiments substitution occurs only at the C-6 atoms. Additionally, in the spectra of
compounds 8 and 10 the carbonyl carbon atoms of the acetyl group are appeared as separated
signals (see Experimental).

In the development of this direction, it seemed of practical interest to synthesize
derivatives related to compounds 8-11 described above but containing the residues of
pharmacologically important acids ROH at the broad size of the CD frame (at the secondary
hydroxyl groups). Accessible 6-hexa-O-[(tert-butyl) (dimethyl)silyl-a-CD 12, containing the
protective silyl groups at the primary hydroxyl groups at the C-6 atoms was used as the initial
substrate (Scheme 3). Taking into account specific features of synthesis of compounds 8-11, we
carried out acylation in a pyridine solution using 3 mol. equivalents of acid chlorides 6, 7.

6
(E-OTBDMS)g ([~OTBDMS)g
Py, DMF
+ 3 R-Cl e 3 )
? 2| 6,7 -Py.HCI I
(OH OH)G (OH)10 (@)2
12 13,14
TBDMS = -BuMe,Si
Scheme 3.
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The average degree of substitution was determined by the ratio of integral intensities of
the "H NMR characteristic signals from the protons of the residues of the corresponding acids R
and the signals from the methyl protons of the tert-butyl groups at the silicon atom. In all cases, silyl
derivatives 13, 14 containing two acyl substituents R at the broad part of the CD frame, i.e., at the
secondary hydroxyl groups were isolated. Using ¥C NMR spectroscopy it turned out poseuble to
determine the position of the substituents at the C-2 and/or C-3 atoms. Thus, the 3C NMR
spectrum of derivative 13 exhibits the signals from the unsubstituted C-2 and C-3 carbon atoms in
the field 6 70.9 — 72.3 ppm and the characteristic downfield signal from the C-2' nuclei containing
the RO residue at 6 73.9 ppm. The appearance of signals from the C-1' atoms at 6 98.9 ppm was
detected in a stronger field. The C-1' atoms are in the same carbohydrate fragment that contains
the RO residue, and their signals are compared to the signals from the C-1 atoms at 6 101.6 ppm
existing in the carbohydrate fragment with the free C-2 atom. At the same time, the signal with the
chemical shift at 6 82.0 ppm corresponding to the C-4 atom remained unchanged. This confirms
that the acylation involved, in this case, only the hydroxyl groups at the C-2 but not C-3 atom. A
similar pattern was observed in the spectra of compound 14. Derivatives 13, 14 were desilylated by
the treatment with an ammonium fluoride in methanol. The desnylatlon occurred in high yields and
with retention of the existing acyl groups, which is confirmed by the '"H NMR spectra of products
(see Experimental).

At the next stage of the work, the interactions of 3 mol. equivalents of acid chloride 3 and
1 mol. equivalent of desilylated derivatives 15, 16 in pyridine result in amphiphilic derivatives 17, 18
containing the hydrophobic palmitic acid residues at the primary hydroxyl groups and the covalently
bonded residues of acids ROH at the secondary hydroxyl groups (Scheme 4).

 OH)g (OH & OPal),
o 3eq 3, Py
13.14 NHeF. MeOH, 70°C / \ / \
-Py. HCI 3(2)
(OH (OH

15,16 17,18

13,15,17:R - QC(O)—; 14,16,18: R ~Me,CHCHZ_)-CH(Me)C(O)-

OAc
Scheme 4.

The structures and compositions of products 17, 18 were confirmed by 'H and '*C NMR
spectroscopy and elemental analysis. Regioselectivity of acylation with acid chloride 3 (at the
primary hydroxyl groups) was established by "®C NMR spectroscopy as described above (see
Experimental).

For the obtaining of analogues amphiphilic B-cyclodextrin derivatives containing
pharmacologically important acid residues at the secondary hydroxyl groups located at the larger
opening of the CD frame we used another scheme based on the deprotonation of the secondary
hydroxyl groups on C-2 with sodium hydride. The resulting hydroxide ions react with electrophiles 6
or 7. It is known that the 2-hydroxy groups are more acidic due to stabilization of the corresponding
hydroxide ion by hydrogen bond with the OH-3, as well as due to electron-withdrawing effect of the
neighboring acetyl moiety. Regioselective acylation of B-CD with acid chlorides 6 and 7 in the
presence of sodium hydride in DMF according to standard procedure gives the corresponding
mono- 19 (n=1) or tetraacyl 20 (n=4) derivatives at the secondary hydroxyl groups on C-2. Under
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these conditions we failed to introduce into B-CD molecules more than one acetylsalicylic acid
residue and more than four 2-(4-isobutylphenyl) propionic acid residues, presumably because of
complex supramolecular interactions between CD, reactants, and reaction products. Compounds
19 and 20 were then treated with 3.3 mol. equivalents of chloride 3 to obtain B-CD derivatives 21
and 22 additionally containing two palmitoyl residues at the primary hydroxyl groups (Scheme 5).

(E-OH), (OH—s (F-oPal),
1. 8NaH, DMF -
2.7RCI 6,7 3.3eq.3, Py \
? 3(2) 2 -Py.HCI .|°,(2) 2'
<cl>H>14-n <®)rl (OH)14.n <@)n
19,20 21,22

1921:R = QC(O)—, n=1; 2022:R- MezCHCH2©CH(Me)C(O)-, n=4

OAc
Scheme 5.

It is important, that our attempts to synthesize CD derivatives at the secondary hydroxyl
groups by treatment of dipalmitoy p-CD 5 with sodium hydride in DMF, followed by reaction with
acid chlorides 6 and 7 under similar conditions, were unsuccessful.

The average degree of acylation (n) of compounds 19, 20 by RCI 6,7 (at the secondary
hydroxyl groups) and of compounds 21, 22 by PalCl 3 (at the primary hydroxyl groups) was
confirmed as described above for compounds 4, 5. The acylation of secondary hydroxyl groups on
C-2 followed from the "C NMR spectra 19-22, which displayed signals of the C-2 atoms in the
unsubstituted carbohydrate fragments at & 71.0-73.6 ppm and characteristic upfield signals from
the C-2' atoms bearing RO groups (6 69.0-69.5 ppm). Furthermore, the C-1' signals from the
acylated carbohydrate units appeared in a higher field relative to the C-1 signals of the
unsubstituted fragments. Unlike compounds 21 and 22, the 3C NMR spectra of 19 and 20
displayed no downfield C-6' signals, indicating that the primary hydroxyl groups in 21 and 22 were
partly substituted by palmitoyl residues”.

3. Conclusion

Thus, with the use of palmitic, acetylsalicylic, and 2-(4-isobutylphenyl)propionic acid
chlorides we have proposed new and simple procedures for the regiodirected synthesis of
amphiphilic a- and B-CD derivatives containing the residues of pharmacologically important acids at
both primary and secondary hydroxyl groups, which are of interest for medical and biological
studies in various directions. The g)osition of substituents in the carbohydrate fragments of CDs was
unambiguously determined by C NMR spectroscopy. The present investigation showed that
amphiphilic a- and B-cyclodextrins derivatives have some principal differences in their synthesis
depending upon their nature and reaction conditions.
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2 Hereinafter strokes mark the CD carbon atoms at which the hydroxyl groups are substituted.
%It should be noted that CD derivatives 4,5,8-11,13-22 are not individual compounds but mixtures of position
isomers.
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THE OBTAINING FRACTION TRIGLYCERIDES AT COMPLEX PROCESSING OF
POLLOCK ROE

Gushchina D.A., Krasnoshtanova AA°
Russian Chemical-Technological University named after D.l. Mendeleyev
Russia

Abstract
The possibility to obtain a fraction of triglycerides at complex processing of pollock roe was
investigated. Optimal conditions for extraction of total lipids from pollock roe separating
phospholipids by acetone precipitation, chromatographic separation of triglycerides and cholesterol
were determined.

Key words: lipids, roe, phospholipids, cholesterol, triglycerides.

AHHOTauusA
WccnepoBaHa BO3MOXHOCTb MOMyveHUst opakuum TpUrnuLepuaoB npy KOMMIEKCHON nepepaboTke
WKPbl MUHTada. nO,D,OGpaHbI onTuMarlnbHble YCrnoBuUA WM3BJI1E€YEeHUA CyMMapHbIX NMNUOOB U3 UKpPbI,
oTgeneHus  ocdonunMaoB  OCaXAEHVWEM  aueTOHOM, XpomaTorpaduyeckoro pasgeneHus
TPUrNMUEepmnaoB 1 xonectepuHa.
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KniouyeBble cnoBa: nunuapl, ukpa, pochonmnmnabl, XonecTepuH, Tpurnuuepuasb.

Wkpa n monoku pblb NpeactaBnsitoT LEeHHOe MuULLeBoe Cbipb€. B 3aBucumocTv OT BMAaa
pbiGbl OHM MoryT cogepxatb 14-31% 6enka, amuHokucnot, 0,3-15% nwvnugoe, 1,5 — 2,0%
MUHepanbHbIX BelecTs [1].

JIunuabl MKpbl NpeacTaBneHbl TPUrnMUepuaaMm, Ha oS KOTopbiX npuxoautest 4o 75%
OT Macchl NMNWAOB, OCTanbHas 4Yactb — 310 ocdonunuabl (80 20%), CTepuHbl, CBOGOAHbIE
XWUPHbIE KUCIOThI 1 3Mpbl CTEPUHOB

B cocraBe dochonmnuaoB npucyTcTByeT WecTb  dpakuun (B % OT  Cymmbl
dochonunmaos): dochaTMamnxonuH (neuntuH) — 75-84%, dpocthatngunataHonamuH (kedanut)
— 8-15%, hocchaTngnnrnmuepon — 5-6%, nusodocdatnamnxonui — ao 1% [2].

dochonmnuabl SIBNSOTCS COCTABHOM YacTblo KNETOYHbIX MeMOpaH, HEPBHLIX BOSIOKOH U
KINeTOoK, y4acTBYIOT B NpoLieccax NepeHoca XMpopacTBOPUMbIX BUTAMUHOB; pacLLEeneHns XUPOB 1
xornectepuHa, obnagatoT aHTUOKCUAAHTHLIMK CBocTBaMm [3].

Pe3ynbTaThl nccnegoBaHW XXMPHOKUCIIOTHOrO COCTaBa NMMNUAOB MKPbI pblb Nokasanu, 4To
oHKn cogepxaT 18-25% HacbIWEHHbIX XUPHbIX KUCNoT, 35-48% MOHOHEHHaCbIWEHHbIX (Npexae
Bcero, oneuHoson) [4,5]. NMoMumMO ONEMHOBOM B COCTaB WKPbl BXOOAT MOSIMEHOBbLIE >KUPHbIE
KUCMOTbI, NPEXAe BCEro, 3MKo3aneHTaeHoBas 1 Aeko3aneHTaeHoBasi. YKasaHHbIE XUPHbIe KACTOTbI
o6nagalT  MpakTU4eckM  BakHbIMW  apMaKONOrM4eckumMyM  CBOWCTBAMW:  OKasblBalOT
NONOXMUTENbHOE BIUSIHME Ha NUNUAHBLIA OOMEH 3a CYET CHWXKEHUSI YPOBHS XOnecTepuHa u
TPUIMMLEPMOOB B CbIBOPOTKE KPOBM, HOPMAnNU3yT NMNUNPOTENOHBIA CNEKTP MNiia3mbl, KPOME TOro
MX NPUMeHeHne B re4vebHbIX Lensix obnerdaer NpoTMBOAcTMATUYECKUIA M NMPOTMBOOMYXONEBbIN
3 peKT, NOoBbILLAET YCTOMYMBOCTb K TOKCMHaM, 06ragaloT UMMYHOCTUMYSMPYIOLLUMM OEACTBUEM.

Takke nunuaHas ¢pakums UKPbl LUMPOKO MPUMEHSIETCS MpW NPOM3BOACTBE MULLEBbLIX
NpoaykTOB, B 4aCTHOCTU AN MPUrOTOBIEHUsSI COYCOB, 3anpaBoOK ANsl canatoB U NpPOOYKTOB,
o6napatowmx nevyebHo-NpodunakTMIeckumm ceorctsamm [6].

MKpa M3 LEHHbIX COPTOB PbIG MCMOMb3yEeTCs UCKIIOMUTENBHO B MULLEBLIX Lensx. OgHako
OHa He MOXET ANNTESNbHO XpaHMTbCS, YTO TpebyeT e€ GbicTpoit nepepaboTku. MoaTomMy B HacTosiLee
BpEeMsi OCTPO CTOUT nNpobrema yTunusaumm HEKOHANLIMOHHON MKPbI LLEEHHbLIX COPTOB PbIO.

Kpome TOrO, orpaHuYeHHble NpvpoaHble pecypchl 0OCETPOBbIX pbIb,
HeyOOoBNETBOPUTENbHbIE BKYCOBbIE KayecTBa MKpPbl MaroLeHHbIX NopoA pbib, AenatT akTyanbHOoW
pa3paboTky cnocoboB nepepaboTKkyM WKPbl, MO3BOMSOLWMX MONyvyaTb Ha €€ OCHOBe pasfnyHble
Gu1onorMyeckn akTMBHbIE BELLLECTBA, NPEXAe BCEro, NUnuaHon 1 6enkosoi npupoasbi.

M3BecTHble cnocobbl BbiAeNeH st NMMNMOoB U3 UKPbl MpeanoraratoT nosnyyYyeHme CyMmmapHOn
nUNUaHoOM pakumM, Torga kak e€ mHavBUAyasrbHble KOMMOHEHTbI: dhocdonunuabl, cBoboaHble
XKMPHblE KNCMOTbI, XONECTEPWH, MMULEepUabl UMEIT CaMOCTOATENbHOE NPaKTUYECKOE 3HAYEHNE.

B COOTBETCTBUM C BbILLEU3NOXEHHBIM, LENblo HacToswen paboTbl siBunca nogbop
ycrnoBun, obecneuvBalolMx MaKCMManbHOEe W3BMEYEHWE NUMMOOB M3 PbIBHOW MKpbl, a Takke
nonyvyeHve dpakumm TPUIMMLEPUAOB, W3 KOTOPOW B [JarnbHEWLEM BO3MOXHO MOSyYyeHue
MHONBUAYarbHBIX XUPHbLIX KUCHOT.

B kauecTBe 06bekTa UccnegoBaHUs UCMONb30BaNM UKPY MUHTas!, MMEIOLLYHO CreayoLmnia
COCTaB: Cyxux BelecTB — 28%, obLuero xumpa — 13%, cbiporo npotenHa -14%.

CopepxaHne oblero xupa onpegensanM metogoM CokcrnerTa, CblIporo npotevHa —
metogom Kbenbgansa [7], Hanvumne dpakumMn nunuooB B SKCTPaKTax — METOAOM TOHKOCIIOMHOW
Xxpomarorpacuu, ochonunuaos — No cogepxaHuo docdopa, nsmepsemoro metogom ducke-
Cy6appoy [7].

CopepxaHue TpUrnMUepuaoB B MOJSyYEHHbIX 3KCTpPaKTax Onpeaensiniv 3H3MaTU4ecKum
KONMOPUMETPUYECKMM METOAOM, OCHOBAaHHOM Ha WX rugponuse nog AevWcTBMEM nunasbl,
doccopunmpoaHmn rnvuepuHa ¢ obpasoBaHueM rnuuepun-3-cdocdaTta, AMOKCUALETOHA W
nepokcuga Bogopoga. [locnegHuid B MpuCyTCTBUM Nepokcuaasbl XpeHa pearmpyeT c 4-
xnopcpeHonom K 4-auetunauetoHdgocdatom ¢ 0b6pa3oBaHMEM OKPALLEHHOro COEeAUHEHUs -
XVHOHUMUHa [8].

XonecTepuH onpenensny KornopuMeTpUYECKUM SH3MMaTUYECKMM METOAOM, OCHOBaHHOM
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Ha OKUCNEHUW XOrnecTepuHa KUCNOpOAOM BO3dyXa B NPUCYTCTBMM XONecTeporiokcuaasbl C
obpa3oBaHMeM MepokcuMaa BOAOpOAda, KOTOPbIA Jdarnee nof OEeNCTBMEM MepoKcMaasbl XpeHa
OKMCISIET XPOMOTE€HHbIE COEAMHEHMS C 06pa3oBaHMEM OKPALLEHHBLIX NPOAYKTOB [9].

CornacHo nuTepaTypHbIM [aHHbIM ANS  WU3BMEYEHWUS NUAMAHOW pakumMm U3  KKpbl
NPUMEHSIIOT OpraHn4Yeckme pacTBOpUTENK, Kak B MHOUBMAOYarnbHOM BUAE, Tak U B BUAE CMECEN.

Ha nepBom ©STane wuccnegoBaHui nogbupanu  opraHUYeckuii  pacTBOPUTENb,
obecneyvBalOLWnNA MaKCMMarbHOE KONMUYECTBEHHOE W KayeCTBEHHOE W3BIEYEHWE NUMMOOB U3
nKpbl. B kadecTBe pactBoputenei 6biny BbiOpaHbl: 9TaHOM, U30MNponaHon, aTunaueraTt, 3TaHor-
xnopodopm 2:1, wmsonponaHon-rekcaH 1:1. lpn npoBegeHun IKCnepuMeHTa pacTBOpUTEnb
[o6aBnanu Kk ukpe B 06 beMHOM COOTHOLLEHUM 5:1. DKCTpakumio npoBoaunv npu TemnepaType 55 B
TeyeHue 4 u. MonyyeHHble pe3ynbTaThl NpeacTaBneHbl B Tabnuue 1.

Tabnuua 1.
BnusiHne TMna pacTBopuTens Ha cTeneHb U3BMeYeHUs MIMNUAO0B U3 UKPbI
PacTtBoputens CTeneHb n3BneveHns DpaKkUNOHHbIN COCTaB NUNUAOB
nunuaos, %
OTtaHon 10 dochonmnuabl, XUPHbIE KUCNOTbI
M3onponaHon 66 dochonmnuapl, XKXMpHbIE KUCMOTbI,
TpUrnMuepuabl
OTtunauetar 66 dochonmnuapl, XKXMpHbIE KUCMOTbI,
XOnecTepuH
OTtaHon-xnopocopm 80 doconmnuapl,
2:1 XONecTepuH, Tpurnuuepuabl
M3onponaHon-rekcaH 70 dochonmnuapl, XKXMpHbIE KUCMOTbI,
1:1 Tpurnuuepuabl

N3 nony4yeHHbIX AaHHbIX crnegyeTt, YTO MakCumMmalribHaaA cTteneHb n3BredYeHusa CyMMapHbIX
nnngoB Ha yposHe 80% pasHbiX [AoCTUraeTcs npu  MUCNonb3oBaHMM CMECcU 3TaHona C
xrnopogopmom. [1oaToMy AanbHenme 3SKCMEePUMEHTbI MPOBOAUNN C WUCMOMb30BAHUMEM CMECU
aTaHon-xnopodopM (06bEMHOE cooTHoLeHne 2:1).

Ha cnegyowem aTtane pa6GoTbl noabupany onTuManbHoe OObLEMHOE COOTHOLLEHUWE
MKpa:aTaHon-xnopodgopm (2:1 006.). lonyyeHHble pe3ynbTaTbl nNpeacTaBneHbl Ha puc.1, u3
KOTOpOro crnegyet, 410 onTumMalribHbiIM ABNAETCA 0O6beMHOEe COOTHOLLEeHMe WKpa: 3TaHoJ-
xrnopogopm pasHoe 1:4.

CTeneHb IKCTPaKUumK, %

06BbEMHOE COOTHOLWEHME MKPa: pacTBOpUTENb
PucyHok - 1. BnusHne 06beMHOro COOTHOLLEHMS MKpa: pacTBOpUTENb Ha BbIXOA NUNUAOB.
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OpHako, Kak nokasanu pesynbTaTbl UCCNEOOBaHWMW, KOHUEHTpauus obLiero xwpa B
3KCTpakTe He npeBblwana 20,8 r/n, 4TO 3aTpygHsAeT AanbHenwyk nepepaboTky SKCTpakTa.
Moatomy Ha crnegywuem atane paboTbl 6Gbima uccnegoBaHa BO3MOXHOCTb  MHOTMOKPaTHOrO
MCMONb30BaHNSA 9KCTpakTa nunuaoB Ans o6paboTkM CBeXWMX nopuuid WKpbl. PesynbTathbl
nccneaoBaHuin NpeacTaeneHsl B Tabnvue 2.

Tabnuua 2.

BnusaHue KPaTHOCTU UCNOJIb30BaHUA IKCTPareHTa Ha CtTagun IKCTpakunm nmnnaoB U3 UKpPbI

Craamns aKcTpakumm

Bbixog nunupos, % ot
MNCXOHOro CoaiepKaHusi B

MoTtepwn akcTpakTa, % oT
06bEMa 3KcTpareHTa Ha

VKpe nepeoun ctaguv
MepBas 80 -
Bropas 82 25
TpeTbs 78 48
YetBepTas 54 67

M3 npeacraBneHHbIX AaHHbIX BUOHO, YTO NOBTOPHOE WCMONb30BaHWe aKcTpareHTa bonee,
YeM Tpu pasa HelenecoobpasHo, T.K. MOTepU IKCTPaAKTa COCTaBMsOT 67%, a cTeneHb U3BMeYeHus
nmnnpos cHkaeTca ¢ 80 no 54%.

B tabnuue 2 npuBenéH pakLMOHHBLIA COCTaB NMUNUAHON paKLuM UKPbl B NMOMY4YEHHOM
3KCTpaKTe.

Tabnuua 3
CopaepxxaHue bpakumn NIMNUAOB B IKCTPaKTe UKPbI

HanmeHoBaHue cpakumm CogepxxaHue, r/in
dochonmnugpl (no dhoccaT-noHy) 2,68
Tpurnuuepugbl 44,2
XonectepuH 3,28

AHanu3 nony4YeHHbIX OaHHbIX MOKa3biBaeT, YTO B HEM MPUCYTCTBYET 3HauYuTenbHoe
KonuyectBo oconunnaos, XOnecTepuH, a Tawkke Tpurnuuepuabl. [lockonbky kaxpgas w3
BblLLENEePEeYNCeHHbIX pPakuuin  UMEeeT CaMOCTOATENbHOE MpakTUyeckoe 3HayeHue, TO
NPeAcTaBnano MHTEPeC BblAENUTbL U3 9KCTPaKTa UHAMBWUAYanbHbIe hpakuum NMNUaoB.

CornacHo nutepaTypHbIM AaHHbLIM NUMAWMAbLI 4OCTAaTOMHO MPOCTO BbIAENUTL M3 pacTBopa
nyTeM OCaXOeHWsi aLeToHOM. B cBsian ¢ 9TuM JdanbHenwme nccrneaoBaHuWs GbinnM NOCBALLEHbI
nogbopy onTUManbHbIX YCNOBWIA BblgeneHuss docdonunuaoB. B kadecTBe BapbupyeMblx
napameTpoB 6binu BbIOpaHbl rMAPOMOAYIb aLeTOHa U BPEMSI OCaXAEHUS] HA CTENEHb U3BIeYeHUs]
doconunnaos. MNMony4veHHble pesynbTaThl NpuBeAeHbl Ha puc. 2 n 3.
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crenedb ocaxkaeHun docdoamnupos,
%

MAPOMOAYAD ALLETOHA

PucyHok - 2. BnnsiHue ruapomoayns auetoHa Ha cTeneHb ocaxaeHusa doconmnmaos.

M3 nony4yeHHbIX AaHHbIX CregyeT, YTo ocaxaeHue occonmnuaos criegyet NpoBoauTb B
TeyeHne 8 yacos nNpu rmgpomoayre auetoHa 1:1.

Mony4yeHHyto cpakumio hochonmnuaos BbICYLLMBANM Ha BO3AyXe C NOMyYeHMEM roTOBOro
npenapaTa docconmnuaoB. HagocagovHasa XUOKOCTb, Kak Mokasanu UccrneqoBaHusa cogepana
TpUrnuuepuabl B KOHUEHTpaumm 21,1 r/n 1 xonectepuH B KOHUeHTpauun 1,6 r/n.

cTeneHb OCaXKAeHUA
docdonunugos, %

Bpemsa, 4

PucyHok - 3. BnnsiHue BpemeHun Ha cTeneHb ocaxaeHns goconmnuaos Ans onTUMansHOro
rmgpomoayns.

Ons BblgeneHnss dpakumnm TpurnuuepuaoB Obin NpeasyioXeH MeTod  KONOHOYHOW
XpomaTtorpadum C WCMONb3oBaHMEM B kadecTBe copbeHTa okcuaga anomuHus.  [Mepeq
npoBefeHnemM XxpomaTorpacdmm HagocadodHasi KMOKOCTb, cofepxaliasi Tpurnvuepuabl, OGbin
ynapeHa B 4 pasa 1 nponyLlieHa Yepe3 xpoMaTtorpadumyeckyto KOMOHKY, 3arnOfHEeHHY0 OKCUAOM
antoMuHus. Tpurnuuepvabl Obinv 3MOUPoBaHbl C KONMOHKN 96%-HbIM 3TUIOBLIM CMMPTOM. Bbinun
oTobpaHbl «boraTble» TpurnMuepuaamm dpakuum, CoAepKaHue TPUrMULEPUOOB B KOTOPbIX
coctasuno 33,5 r/n.

Mony4yeHHas dpakums TpUrmuuepuaoB Obina HanpaBneHa Ha OTrOHKY pacTeoputens. B
pesynbTate Obin nonyYyeH npenapaTt TPUIMULEPUOOB C COAEep)XaHMEM OCHOBHOMO BELLECTBA He

39



Science and Education Vol.| April 6™ — 7", 2016

meHee 95%.

Takum obpasom, B pesynbTaTe NpoBeAEHHbIX MCCcneaoBaHuii Guinmn nogobpaHbl ycrosus
BblAENeHNss N3 Mkpbl pakuum gochonunmuaos M Tpurnuuepnaos. danbHenwne nccnegoBaHus
OyayT HanpaBneHbl Ha NosfyyYeHne pakUmMm XonecTepuHa u neumTmnHa.
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THERMAL STABILITY OF TIN MONOPHOSPHIDE
Sushkova T.P., Proskurina E.Yu., Semenova G.V., Zavrazhnov AYu.®
Voronezh State University
Russia
Abstract
Thermal stability of tin monophosphide is investigated by XRF, REM, LRSMA methods and using
the optical tensiometry. It was found that SnP, being metastable phase, is resistant to a
temperature of ~ 770 K.
Key words: tin - phosphorus system, tin monophosphide, thermal stability.
AHHOTauusA
Metogamun P®A, POM, JIPCMA w»n TeH3UMeTpum wuccrnegoBaHa TepMUdeckass YCTOMYMBOCTb
MoHodochmaa onoea. YcTaHoBIeHo, YTo SnP, aBnssice meTacTtabunbHol ¢ason, YCToN4YMB 40
Temnepatypbl ~ 770 K.

KnroueBble cnoBa: cuctema onoso — dhocdpop, MoHodochUa 0noBa, TepMUYeckas yCTOMYNMBOCTb.

WHTepec Kk u3yyeHuno dochuaos anemeHtoB IVA-rpynnbl, obnagaroumx Criouctomn
CTPYKTYpPOW, CBA3aH C MEpPCrneKTUBON MX MPUMEHEHNS B Ka4yecTBE HOBbIX TEPMOINEKTPUYECKUX,
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KaTannTtn4eckmnx n anekTpoaHbIX MaTepunanos.
B cucteme onoBo — occop CyLecTBYOT TpU NPOMEXYTOYHble (ha3bl CO CXOAHOM

pomb03apn4EcKoi CTPYKTYpPOW M MPOCTPaHCTBEHHOW rpynnon R3m: SniPs, SnsPs u SnPs [1].
Takke eCTb CBedeHMs O CyLlecTBOBaHUM (pa3 BbLICOKOro [aBneHusi, B 4YacTHocTu, SnP c
TeTparoHarnbHOM n kybudeckon ctpyktypamu [2, 3]. O cyuiecTBoBaHUM MoHodOCcdhMaa 0oBa npu
00OblYHbIX [aBneHnsx BrepBble coobwanoce B pabote [4]; B kayecTtBe BO3MOXHbIX

NPOCTPaHCTBEHHbIX rpynn Obinn ykasaHbl P321, P3m1, P3ml v onpegeneHbl napameTtpbl
anemeHTapHon s4venkn: a = 0,878, ¢ = 0,598 Hm. C ppyroit cTopoHbl, BusuaH [5] npwu
mMeTannorpadmyeckom uccrnegoBaHnm cuctembl Sn — P 4nst 3KBMMOMSIPHOro coctaBa ouKCMpoBan
3BTEKTUYECKYI cMecb SnsP3 1 SnaP4. ABTOp [6] CuMTaET, 4TO NPOTMBOPEYMBLIE pedyrnbTaTbl paboT
[4, 5] moryT GbITb CBSI3aHbI C MeTacTabunbHOCTLIO asbl SnP, 06yCrNoOBNEHHOWM BbICOKOW 3HEpPruei
Hykneauum MoHodgocchuaa No cpaBHeHWO c apyrumu ¢asamm B cucteme. B pabote [6]
MoHodochua onosa Gbin NoNy4YeH NPsSIMbIM CrnaBfeHnemM KOMMNOHEHTOB NPy HeGOMbLLOM N36bITKE
docdopa (52 mon. %) c nocnegymMM MeaSieHHbIM OXJTaXKAEHWEeM pacnsiaBa A0 KOMHaTHOM
Temnepatypbl. PeHTreHorpadwmyeckoe uccrnegoBaHue MO3BOMMIIO  aBTOpaMm  YCTaHOBUTH

NPOCTPaHCTBEHHYIO rpynny cummeTpumn P3ml v napameTtpbl anemeHTapHon sueiikm a = 0,43922 u
¢ = 0,6060 HM. Basoe Gonblunii napameTp a, nonyyYeHHbin B paboTe [4], aBTOp [6] cBA3LIBAET C
BO3MOXHbIM NpUCyTCTBMEM B 0Bpasuax npumecu dasbl SnsPs.

Llens paHHon paboTbl 3aknoyanacb B MCCMNEAOBaHWM TEPMUYECKOW YCTOWYMBOCTU
MoHodpocdhuaa onosa.

Mpu npsasmMom cuHTEe3e cnnaBoB cucTeMbl Sn — P B KOHLEHTpPaUNOHHOM MHTepBane 43 - 57
Morn.% B YCNOBMAX AOCTAaTOMHO PE3KOro oxnaxaeHusa pacnnaea (3-5 K/muH) moHodochug onosa
MHOrga nosyyarncs Kak conyTcTBytollas das3a. YMeHbLUEHUEe CKOPOCTW OXIaXAeHus pacnnasa
Snos5Po,5 40 0,8 K/MyH nossonuno nony4nts obpasel, B koTopoM dasa SnP gomuHupyeT (puc.1,a),
npu atom Bug obpasua oTnuyancd OT TUMUYHOTO retepodpasHoro, kak 3Tto 6bino y ObICTPO
OXNAXAEHHbIX CMNaBoB. [TOMNyYeHHbI NPU MEONIEHHOM OXMaXOEHWW ChNiaB MMEN CroUCTYHO
CTPYKTYPY M COCTOSIN N3 «YeLlyeK» C 3epKasibHOM MOBEPXHOCTbIO.

[ins yctaHOBNeHust npedena TepMmnyeckon yctonumeoct SnP kycoukun obpasia omkuranm
B TedyeHue 50 4 npu TemnepaTypax 623, 673, 723 n 773 K, a 3aTem 3akanvBanu B XONOAHY0 BOAY.
VccnegoBaHne MeTogamMu  pacTpOBOW  ANEKTPOHHOM  Mukpockonun  (POM) n  nokanbHOro
PEHTreHOBCKOro crnekTpansHoro mukpoaHanuaa (JIPCMA) nokasano, 4to npu temnepartype 623 u
673 K MoHodocthma onoesa npucyTCcTBYeT B 3HaAYUTENbHOM KonmyectBe (puc. 2, a, 6). lpu
noebileHnn Temnepatypbl o 723 K dasa SnP craHoBUTCA MeHee pacnpOCTpaHEHHON,
pacnpegeneHa pesko HepaBHOMepHO (puc. 2, 8), a npu 773 K obbemHass pons ¢asbl He
npeBbIaeT opneHTMpoBoYHo 0,1%,06. obpasua. Takum obpa3om, TemnepaTtypa YyTb Bbiwe 773 K
ABNAETCH, MO BCeW BMOUMOCTM, BEPXHUM TemnepaTypHbiM NpeaenoM  CyLecTBOBaHMSA
MoHocpocdhuaa onosa.
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Puc. 1. QudpakTorpammbl crnnaea SngsPo 5, oxnaxaeHHoro co ckopoctbto 0,8 K/MuH: a — o
omkura, 6 — nocne omkura npu T= 673 K. Liudppamm o603HaueHbl dasbl: 1- SnP, 2- SnyPs, 3- SniP4
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Puc. 2. PesynbtaThl JIPCMA cnnaBoB Sno sPo 5, OTOXCKEHHBIX Npu Temnepatype 623 (a), 673 (6),
723 (B) K. Lindpbpammn 0603HaueHbl asbl: 1- SnP, 2 - SnyP3, 3 - SnzP4

43



Science and Education Vol.| April 6™ — 7", 2016

Mocne pnutensHoro omkura (110 4) obpasua npu Temnepatype 673 K npakrtuyeckn Bce
pednekcsl SnP Ha gudpakTorpamme ucyesnu (puc. 1, 6), T.e. pasa pacnanacb Ha SnsP3 1 SnsPs.

Cnnae coctaBa SnosPos, NONyYeHHbI ogHOTEMNepaTypHbIM CUHTE30M CO CKOPOCTbIO
oxnaxaeHus 0,8 K /MuH, 6bin Takke nccnegoBaH ONTUKO-TEH3MMETPUYECKMM MeToaom. B ocHoee
MeToZa NEeXMUT in Situ CKaHMPOBaHWE 3MNEKTPOHHbIX CMEKTPOB MOrMOLWEHNS napa npu pasnuyHbIX
TemnepaTtypax C Uenbk MOMyyYeHus KONMYECTBEHHOW MHdopmauum o coctaBe napa. Metoauka
aKcrnepvMeHTa noapobHo onucaHa B pabote [7].

Ha puc. 3 npeacraeneHa P -T npoekuus da3oBon gnarpammsl cuctembsl Sn — P [8]. JTuHus
1 cooTBETCTBYET MOHOBapWaHTHOMY paBHOBECUO Sn4Ps sy —L1—V. lNonyyeHHas 3aBMCMMOCTb B
UCCIeAoBaHHOM MHTepBarne Temneparyp yaoBNEeTBOPUTENbHO OMUCLIBAETCSA ypaBHeHneM Ig Pp, =
12.72 — 10791/T. CuHTekTn4eckoe paBHoBecue SnyPsis)—Li—L2—V (1. K) peanusyercs npu
Temnepatype T=836 K n paeneHun Pp,=0.6 atm. Kpueas 2 Ha npoekumm otBevaeT
MOHOBAPUaHTHOMY paBHOBECUIO Sn4P3 (s) — SnPs (s) —V 1 XapakTepnsyeTcst MEeHbLUMM TaHreHCOM
yrna HaknoHa: Ig P = 11.2740 — 8519.9/T. HoHBapvaHTHas Touka E, oTBevaioLas aBTekTu4eckoMmy
npoLeccy B cucteme onoso — docdop (paBHosecue Lz <» SnyPs s) + SnPs (s)), peanusyerca no
OaHHbIM TeH3umeTpudeckoro wuccnegosanma npy 818 K m 2.8 arm. JluHma 4 onucbiBaet
TeMnepaTypHy 3aBMCUMOCTb AaBMeHNst HaCbILWEHHOro napa Hag TeepasiM hochHopom.

2
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Puc. 3. P - T npoekuus chasoBor guarpammbl cuctemsl Sn — P

TemnepaTypHas 3aBMCUMMOCTb [aBMEHWs1 HaCbILLEHHOro napa Ans MoHodocguaa onosa
npeacraeneHa kpusow 3 (puc.3). [nst obpasua Toro e BanoBOro cocraBa, HO NPeACTaBMnsLLEro
cobon retepodpasHyto cmecb dochuaor SnisPs n SnPs | gaBneHne cybnvmauumn onucbiBaeTcst
KpMBOW 2 1 xapaktepusyetcs 6onbuyMn abcomoTHBIMU 3HAYEHUSIMU JaBMEHUsI MO CPAaBHEHUIO C
BenuumMHo P ans moHodocpmaa onoea. C Opyroit CTOpOHbI, Anst vccnegyemoro obpasua
xapakTepHa 6ornee peskas TemnepaTypHas 3aBUCMMOCTb AaBfieHusi cybnvmauum, nockonbky Ans
HM3KOTEMMNEepaTypPHOro yyacTka oHa MOXET ObITb onvcaHa ypaBHeHveM Ig P = 14.4370 — 10961/T.
Mpu Temnepatype 758 K aTa kpvBas npakTM4ecku OOCTUraeT nHUKM TpexdasHoro paBHOBECHS
Sn4Ps3 (s) — SnPs3 (s) =V, ogHako npu 768 K Habniopgaetca peskuin M3noMm u AanbHelillee oveHb
nnaBHOE M3MEHEHME BENUYMHbBI AaBEHUsI MO Mepe pocTa TemnepaTypbl. Kpusas Ha 9ToM oTpeske
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nepecekaeT 06racTtb roMoreHHocTu asbl (BeposATHO, SnsP3). MNpu noBbilweHUN TemnepaTypbl A0
833 K paBneHve pesko Bo3pacTaeT: Npu 3TOM, OYEBWMAHO, HabnwaaeTcsi CMeHa XapakTtepa
paBHOBeCKS C NOosABNEHNeM Xuakon dasbl (nepexoa B obnacte TpexdpasHoro paBHoBecus SnyPs (s
- L,— V) n nocnepaytoliee nonHoe pacnnasneHve obpasua. Hanuume nomnororo yyactka Ha KpMBOW
P = (T) MOXHO 6bIr0 Obl 06 BACHNTE PE3KUM YBEMUYEHNEM LUMPUHBLI 06NacT roMoreHHocTH SnsP3
npu Takux TemnepaTypax, YTO BMOSfHE MOXET WMETb MECTO, Y4uTblBas CMOWUCTbIA XapakTep
CTPYKTYpbl 3TOro dpocchumaa.

Takum o06pasom, pesynbTaTbl TEH3VUMETPUYECKMX WU3MEPEHWIA XOPOLUO COrnacyrTcs C
AaHHbiMu POM 1 JIPCMA 1 nogTtBepXgatoT, YTO MOHOgocchu OrnoBa TEPMUYECKU YCTOMYMB A0
Temnepatypbl ~ 770 K.
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MOLECULAR SORPTION OF AROMATIC NONELECTROLYTES
Tkachenko A.V., Drobysheva O.M.®
Krasnodar Municipal Medical Institute of Higher Nursing Education
Russia

Abstract
We investigated the dependence of molecular sorption of aromatic nonelectrolytes in water and
water-ethanol solutions on the porosity and degree of reticulation of ion exchangers.
Our interest in the 3,4-dichlorpropionanilid (as a basis of herbicide preparations of Propanide, Stam,
Surcopur, etc.) is caused by the necessity for sorption concentrating and determination of this
pesticide’'s traces in the waste waters of the rice systems; 3,4-dichloraniline is 3,4-
dichlorpropionanilid’s metabolite in the environment.
Our study showed that in static conditions of molecular sorption the cationites sorb 3,4-
dichlorpropionanilid and 3,4-dichloroaniline better than the anionites. However, the magnitude of
the molecular sorption of these aromatic nitrogen-containing non-electrolytes by ion exchangers
under static conditions is lower than the weak aromatic carboxylic acids.
Under the dynamic conditions the molecular sorption of 3,4-dichlorpropionanilid and 3,4-
dichloroaniline increases in tens and hundreds times. It becomes possible the sorption
concentrating before the determining traces of herbicide and its metabolite’s in various
environmental objects.

© Tkachenko A.V., Drobysheva O.M., 2016
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Key words: sorption, aromatic non-electrolytes, cationites, herbicides, field wastes.

AHHOTauusA
Hamn uccnegoBaHa 3aBUCUMOCTb MOSIEKYNSPHOM COpOLMM apoMaTUYECKUX HESNEKTPONUTOB B
BOAHbIX U BOOHO-3TaHOMbHbLIX pacTBOpax OT MOPUCTOCTU M CTEMEHN CETYATOCTU NOHUTOB.
Haw nHTepec k 3,4-OuxnopnponvMoHaHunuay (Kak oCcHOBe repOuuMaHbIX NpenapaTtoB nponaHuaa,
cTtama, cypkonypa W Ap.) Bbi3BaH He0OXOOMMOCTbIO COPOLUMOHHONO KOHLEHTPUPOBaHUS W
onpegeneHns cnegoB 3TOro Nectuumaa B COPOCHBIX BOAAX PUCOBLIX CUCTEM; 3,4-ANXMOPAHUMUH
ABnseTcs metTabonuToM 3,4-OUXNOpNpoNMoHaHMNNAA B OKpYXatloLLel cpeae.
Hawwe nccnenoBaHve nokasarno, YTO B CTaTUYECKMX YCIOBUSIX MOMEKYTSIPHOW COPOLMN KaTUOHUTBI
nyywe copbupytoT 3,4-auxnopnponuoHaHunuaa u 3,4-auxnopaHunuH, 4em aHuoHuTbl. OgHako
BENUYMHbI MOMEKYNSIPHOA Ccopbumm 3TUX apoMaTUYecKUX asoTcoAepXallumMxX HEeareKTponuToB
MOHUTaMW B CTATUYECKMX YCIOBUSAX HUXE, YeM cnabblx apoMaTUieckux kapboHOBbLIX KUCIIOT.
B auHamuuecknx ycnoeusix MonekynsipHasi copbums  3,4-gmxnopnponuvoHaHunvaa uo 3,4-
AVXIopaHunnHa Bo3pacTaeT B OECHATKM M COTHU pas3; CTaHOBUTCA BO3MOXHbIM COpPOLMOHHOE
KOHLIEHTPMPOBaHWe nepes onpegerneHnem creqoB repbuvuuaa u ero metabonuta B pasnuyHbIX
06beKTax OKpyKatoLen cpefbl.

KniouyeBble cnoBa: copbuusi, apoMaTUiecKkne HeaneKTPonuTbl, KaTUOHUTLI, repbuuunabl, copocHbIe
BOAbI.

MOHOOGMEHHbIE CMOSbl MPUMEHSOTCA MaBHbIM 06pasom anst copbuumn coeamnHeHui
MOHHOro cTpoeHus. MonekynsipHas copbuusi apoMaTW4eCKMX COeQUHEHWUA WMOHUTaMU u3ydeHa
HE3Ha4YUTENbHO U OrpaHNYMBaETCsl NPEUMYLLLECTBEHHO UCCreaoBaHMEM Cnabbix anekTponmToB[1-
4]. Copbuus apomMaTUYeCKMX HEINEKTPONIUTOB MOHUTaMU M3 BOAOHbIX M BOAHO-CNUPTOBLIX Cpesn
nmdyyanacb paHee, HO [Ans WMOHUTOB Pas3fUYHOW CTPYKTYpbl He conoctaBnsnock[s]. Hamwu
nccnegoBaHa 3aBMCUMOCTb MOSIEKYNSPHOM COpOLMM apoMaTUYECKUX HESNEKTPOSUTOB B BOAHbLIX 1
BOJHO-3TAHOSIbHbLIX PACTBOPAX OT MOPUCTOCTU U CTENEHN CETYATOCTU MOHUTOB.

Haw wHTepec k 3,4-guxnoprnponuoHaHunugy (Kak OCHOBe repOuumaHbiX npenapaToB
nponaHvaa, ctama, cypkonypa v Ap.) Bbi3BaH HEOOXOAMMOCTbIO COPOLIMOHHOTO KOHLIEHTPMPOBaHMWS
W onpegeneHns crnegoB  3TOrO  nectuumaa B COPOCHLIX BOAax PuUCOBBLIX cucTem;  3,4-
AnxnopaHunuHsensieTcs metabonutom 3,4-AMxNOpPNpoNUOHaHNNMAa B OKpyXatoLlen cpege.

B kauvectBe COpOEHTOB MCMONb30BanM CUIIbHOKUCIIOTHbIE TEeneBble KaTUOHWUTBI C

pasnuuHbLIM coepXaHneM Kpocc-areHta avsuHunbensona (OBB) KY-2¥ 2 n Ky-2® 8, a Tawke
mMakponopucteln  kaTnmoHut KY-23, copepxawmn 20% [OBB. Kpome TOro, wucnbiTbiBanm

BbICOKOOCHOBHbIE reneBble MoHUTLI AB-17% 4 n AB-17* 8 (cogepxaluue cooTBETCTBEHHO 4 1 8%

OBE), MakponopucTbii aHMoHUT AB-17% 8. MOoHUTbI KOHOMLMOHMPOBANM OBLIENpPUHSATLIM
cnocobom [6]; Bce kaTUOHWUTLI Bpanv B BOAOPOAHON, @8 aHUOHUTLI — B XIIOPUAHOM dhopme.

Bo Bcex cnyyasix 1 r MoHWTa (B nepecyeTe Ha Cyxon) NpmBoaMnmM B KOHTakT co 100 mn
BOAHOrO WNM BOOHO-3TAHOMBHOrO pacTteopa 3,4-guxnopnponunuaa unu  3,4-guxnopaHunuHa,

BblaepxmBanm 24 4yaca, T.e. OO HaCTynneHus paBHOBECWUS MNpu TemnepaType 20t 2° B
anuKBOTHLIX MOpUMAX unbTpaToB OCTaTOYHbIE KonudectBa  3,4-OUXNOPNPONMOHMHaHMNnAA
onpegensnu doToMeTpuyeckn ¢ anbga-HadhTonoM nocre LWenoYHoro rugponusa no 3,4-
ANXNopaHuUuHa u anas3otTnpoBaHus [7].

B 1abn.1 nokasaHa copbupyemocTtb 3,4-AnxnopnponuoHaHunuaa u 3,4-guxnopaHunuHa
KaTMoHUTaMn M aHuoHuTamu. ConocrtaBneHne 3TUX AaHHbIX MOKa3blBaeT, YTO B CTaTUYECKMX
YCMNOBUSIX KaTUOHUTBI Nyylle copbupyloT 3T apomaTUyeckMe asoTcodepalume HednekTponuThbl,
YyeM aHWOHUTbLI; copbupyemMocTb 3,4-amxnopnponuoHnnuaa n 3,4-auxnopaHunvHa npu paBHbIX
KOHLIEHTPaLUsiX BOAHbIX PACTBOPOB MpUGNU3NTENbHO OAMHAKOBA.
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Tabnuua 1.
3aBucumocTb cop6uuu 3,4-guxnopnponoHaHunuaa u3,4-auxnopaHMnmHa u3 BoAHbIX
pacTBOPOB OT CE€TYATOCTU U MOPUCTOCTU NOHUTOB.

CoeauHeHue UcxoaHan 3Hayve Ycnosusa CopGupoBaHO NOHUTaMK, (MMONb/N)
KOHUeHTpaL | Hue PH copouun
uA pacTBo
pacTBopa pa b = =
(Monb/n) o * Q X *L X i_ X gh
(3|2 | al| & 3
g g < < o
3,4anxnNopnponuoH- 0.05 6.76 CtaTn4yeckoe 0.005 | 0.005 | 0.005 | 0.003 | 0.004 | 0.004
aHunua 0.05 6.76 AvHamuyeckoe | 0.114 | 0.136 | 0.156 | 0.059 | 0.074 | 0.085
0.10 6.75 CraTnyeckoe 0.008 | 0.009 | 0.009 | 0.005 | 0.006 | 0.007
0.10 6.75 AvHamuyeckoe | 0.112 | 0.136 | 0.152 | 0.058 | 0.072 | 0.082
0.50 6.75 CraTnyeckoe 0.036 | 0.042 | 0.044 | 0.022 | 0.030 | 0.030
0.50 6.75 AvHamuyeckoe | 0.113 | 0.135 | 0.155 | 0.058 | 0.073 | 0.080
1.00 6.74 CraTnyeckoe 0.072 | 0.083 | 0.087 | 0.038 | 0.057 | 0.057
3,4-guxnopaHnnuH 1.00 6.74 OuHamuyeckoe | 0.110 | 0.135 | 0.150 | 0.055 | 0.070 | 0.080
0.10 6.75 CraTnyeckoe 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.010
0.10 6.75 AvHamuyeckoe | 0.781 | 0.960 | 1.275 | 0.289 | 0.297 | 0.311
0.50 6.75 CraTnyeckoe 0.043 | 0.048 | 0.048 | 0.045 | 0.046 | 0.048
0.50 6.75 AvHamuyeckoe | 0.785 | 0.956 | 1.273 | 0.290 | 0.296 | 0.310
1.00 6.74 CraTn4eckoe 0.076 | 0.089 | 0.093 | 0.082 | 0.085 | 0.084
1.00 6.74 AvHamuyeckoe | 0.780 | 0.960 | 1.273 | 0.297 | 0.296 | 0.310
4.00 6.73 CraTnyeckoe 0.311 | 0.347 | 0.356 | 0.273 | 0.280 | 0.316
4.00 6.73 AvHamuyeckoe | 0.780 | 0.960 | 1.275 | 0.288 | 0.296 | 0.308

AHanM3 MONyyYeHHbIX AaHHbIX  MOKasblBan, YTO BEMUYUHBLI MOEKYNSPHON copbumm
M3y4aeMblX apoMaTUYECKMX as30TCoAEepXKallMX HESNEKTPONMTOB WOHUTaMU B CTaTUYECKMX
YCOBMSIX rOpasfo HWxe, YeM cnabblx apoMaTnieckux kapboHoBbIx kucnoT [3]. O6bscHseTcsa aTo,
no-smaMmomy, npeobnagaHnem  copbuumM MO MOJIEKYNSIPHOMY  MexaHusMy,  cnabou
BbIPa)XEHHOCTbIO MPOLECCOB AMCMEPCUOHHOIO B3aMOOENCTBUS.

M3 gaHHbIX Tabn.1 BUOHO, YTO B AMHAMUYECKUX YCITOBUSIX MOMeKynsipHas copbuust  3,4-
avxnopnponuoHaHunuaa v 3,4-auxrnopaHnnmMHaBo3pactaeT B OECATKU U COTHWU pas; CTaHOBUTLCSA
BO3MOXHbIM UX KOHLLEHTPMPOBaHWe 13 pa3baBneHHbIX pacTBOPOB (C NOCMeayLMM BbiMbIBAHWEM
13 KOMOHKM HEBOMbLUMMW NOPLMSIMU 3TAHOA SIMIOEHTOB).

Mpn nepexoge OT KaTwoHuta KY-2% 2 Kk KY-2% 8, T.e. C yBenuyeHWeM CTeneHu
CeTyYaToCTU reneBbiX KaTMOHWTOB, MonekynspHasi copbuus 3,4-OMxnopnponuoHaHnnuaa pacTer.
Ho HaunbonbLuen BENMYMHBLI OHa AOCTUraeT y MakponopucToro katnoHa Ky-23.

AHanornyHa 3aKOHOMEPHOCTb M3MeHeHns MOEKYNSIPHON cop6umm 3,4-
ONXIOPNPONMOHaHWUNAA refnesbiMY aHUOHUTaMK; C NoBbileHeM cogepxanunst BB (T.e. ctenenn

CeTyaTocTn) BenuuMHbl copbumm pacTyT oT AB-17*% 4 k AB-17% 8. VHTepecHo, 4YTO BenuuMHbI
copbupyeMocT  3,4-AMXNOPNPONVOHAHNNIMAA  FeneBbIMU - aHMoHMTOMU AB-17% 4, AB-17% 8 n
MakporopucteiM  AB-17* 8 noutn omauHakosbl. [Mo-BMOMMOMY, COpPBUMS 3TWX CPaBHUTEMLHO

HEBOMbLLMX MOMEKYN He OCTOXHEHa CTEPUYEcKUM 3(PEKTOM U MOPUCTOCTb aHunoHuTa AB-17% 8N
elwle He okasbiBaeT BGOMbLUOTO BMAWSHUA Ha BeMWUMHY copbumn, Kak M Hamboree BbICOKas ero
HabyxaemocTb [7].

MonekynsipHas copbuusi 3,4-guxnopaHunuHa Takke pacTeT Nnpu nepexode OT renesoro

kaTvoHnTa KY-2% 2 k KY-2¥ 8, T. € no mMepe NoBbILIEHNS CTENEHN CeT4aTOCTU reneBbiX rpaHyn,
HO HanbornblLuel BeNMYMHbI JOCTUraeT y MakponopucToro noHuta Ky-23.

Hamn onpegeneHo, 4To C nNOBbIWEHWEM coaepxaHua aTaHona (ot 250075%) B
CMeLLaHHbIX pacTBOpPUTENSX MorekynsipHas copbuus 3,4-guxnopnponuoHanunuaa u  3.4-
ONXNOpaHUIIMHA B CTATMYECKUX YCINOBUSIX ObICTPO MOHMXKAETCst Aaxe B clyvyae MakpornopucTbiX
MOHUTOB (Tabn.2)
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Tabnuua 2
3aBucumocTb cop6uum 3,4-guxnopnponMoHaHunupa u 3,4-guxnopaHunuHa
MaKpOnop1CTbLIMA MOHUTAMU OT COAEepPXKaHUA
3TaHona B pacTBope.

CopnepxaHue
coeMHeHnA KonuenTpauus 3TaHpona B CopGupoBano (uMons/n)
pacTBopa (MMOnb/n) o

pacTBope(%) Ky-23 AB-17X 8N
3,4-auxnopnponuoH- 0.50 0 0.044 0.030
aHunug 25 0.018 0.025

50 0.010 0.013

75 0.005 0.010
3,4-auxnopaHunuH 1.00 0 0.093 0.084

25 0.034 0.052

50 0.016 0.024

75 0.010 0.013

Mostomy ©Gonee uenecoobpa3HO MNPOBOAMTL aACOPOUMOHHOE KOHLEHTpMpOBaHMe
repbuumaa n ero metabonuTa U3 BOOHbIX, @ HE BOOHO-3TAHOMbHbIX PACTBOPOB.

BbiBOAbI

1. W3yyeHne B  CTATMYECKMX  YCMOBUSIX  MONeKynsipHow  copbummn  3,4-

AVXMOprponuoHanHMnuaa u  3,4-auxrnopaHuniuHa  MakponopucTeiMu  (KY-23, AB-17* 8) wu

renesbiMn (KY-2% 2, KY-2% 8, AB-17% 4, AB-17% 8) noHnTaMun ¢ pasnuyHON CeTHaTOCTbIO U3
BOAHbIX-3TAHOSMbHbIX ~ PacTBOPOB  MoOKasano, YTO  KaTUOHUTbI  fyywe copbupytt  3,4-
anxnopnponuoHaHunuaa v 3,4-auxnopaHunuyH, Yem aHmoHuTbl. OgHaKO BENUYUHBI MOMNEKYNSIPHOM
copbunm 3TUX apoMaTUYECKMX a30TCOAEPKalUMX HESNMEKTPONMTOB WOHUTAMU B CTaTMYECKUX
YCINOBUSIX HXKE, YeM cnabbix apomaTnyeckmx KapboHOBbIX KUCIOT.

2. HaiigeHo, 4to npu nepexoge ot KY-2¥ 2 k KY-2¥ 8, T. € ¢ yBennyeHnem creneHu
CceT4yaToCTU reneBblXx KaTMOHOB MoJekynsipHasi copbuus 3,4-guxnopnponuoHaHnnuaa u 3,4-
ONXNOpaHWIMHa pacTeT; HanbosbLUMX BENMYMH OHA AOCTUraeT y MakpornopucToro katmoHuta Ky-
23. MopgobHo 3TOMY pacTyT BENWYMHBI MOSEKYNAPHOM COpOUMM M3ydaemblX apoMaTUYECKUX
as30TcoAepKallMX HESNEKTPONMTOB C MOBbLILEHNEM coAepXaHus OUBUHMNOEH3ona B reneBblx
aHnoHuTax, T1.e. oT AB-17x4, AB-17x8.

B BOOHO-3TaHOMbHbLIX cpedax copbumsi 0bOMX COEAMHEHWUI MOHWXKAETCH Aaxe npu
MCMNOSb30BaHUN MaKpPOMOPUCTbIX MOHWUTOB.

3. B AMHaMu4ecKMX YCrOBUSIX MOMeEKynsipHas copbums 3,4-guxnopnponvoHaHunuga u
3,4-guxnopaHnnmMHa Bo3pacTaeT B AECATKM U COTHM pas; CTAHOBUTLCS BO3MOXHbIM COPOLIMOHHOE
KOHUEHTPUpOBaHWe nepea onpenerneHneMm crnegos repbuumaa n ero metabonurta B pasnuyHbIX
06beKTax OKpyKatoLLen cpeabl.
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Abstract

It's determined, that in the chronic emotional-pain stress the hydrolytic activity of phospholipase A
and lysophospholipase A of brain mitochondria is increased. Maximum activity of mitochondria
ferments is observed in an anxiety phase. In the final stage of an anxiety phase the phospholipase
A, activity for phospholipids is kept. However, the lysophospholipase A; activity in relation to
lysophosphatidylcholine is slowing, and in relation to lysophosphatidylethanolamine is keeping. In
the final stage of resistance, and in the initial stage of exhaustion the phospholipase A, activity is
strengthened. The enhancing the lysophospholipase A: activity of mitochondria in relation to
lysophosphatidylcholine is observed in the initial stage of resistance, and in relation to
lisophosphoethanolamine - in the final stage of resistance. In the stage of exhaustion, the
phospholipase A; activity in relation to phospholipids is strengthened, however, lysophospholipase
A1 activity in relation to lysophospholipids is slowed.

Key words: rat, brain, mitochondria, phospholipase A2, lysophospholipase A1, phospholipid.

AHHOTauusA

YCTaHOBNEHO, YTO NPU XPOHUYECKOM 3MOLIMOHaIbHO-00N1EBOM CTpecce rMaponuTuyeckas
aKTMBHOCTb pocdonunasel A u nusodpocdonunassl Ay MUTOXOHOPWM TFOMOBHOMO MO3ra
noBbiwaetcs. MakcumanbHasi akTMBHOCTb (DEPMEHTOB MWUTOXOHAPWMM HabniogaeTcss B cTagum
TpeBorn. B KoHe4YHOM 9Tane cTagum TPEBOrM aKTUBHOCTb docdponunasbel Az B OTHOLUEHUM
dochonunmuaoB coxpaHsietcsa. [py 9TOM, akTUBHOCTb Jn3odocdonunasbl Ai B OTHOLUEHUM
nusodocaTmannxonvHa 3amegnsetcs, a B OTHOWeHuM nu3odocdhaTmannaTaHonamumHa
coxpaHsieTcd. B KOHeYHOM 3Tane pe3nCTEHTHOCTU, N B HayarlbHOM 3Tane UCTOLLEHUSA aKTUBHOCTb
docdonunasel A ycunueaetcs. NoBbileHne akTUBHOCTM nusodocdonunasbl A1 MUTOXOHAPWUIA B
OTHOLeHNM nNusodbocaTnannxonuHa Habnogaetcs B Ha4arnbHOM aTane ctagum pe3avcTeHocTy, a
B OTHOWEHMM 1nun3ococdosTaHoNaMmnHa - B KOHEYHOM 3Tane pe3ncTeHTHocTn. B ctagum
MCTOLLIEHUS, aKTUBHOCTb dhochonunasbl Az B OTHOLLEHMM POCHONUMNMAOB YCUNMBAETCS, OOHAKO,
aKTMBHOCTb Nnusodocdonmnasbl Ay B OTHOLLEHUN nM3odoconnnuaos 3ameansaercs.

© Abdullaev G.R., Almatov K.T., 2016
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KniouyeBble cnoBa: KpbiCa, [OMOBHOM MO3r, MWUTOXOHAPUSA, docconunasa Ao,
nusodocdonunasza A1, hocdonmnua.

AkTyanbHON 3afjadvenl COBPEMEHHOW (PU3NONOrMM 1 MeauLmMHbl SBNSETCS paclumMdpoBka
MEXaHM3MOB 3MOLIMOHANbLHOrO CTpecca W MOUCK MNyTel MOBbIWEHUS  MHAUBUAOYaNbHON
YCTONYMBOCTN (PU3MONOrMYECKNX (DYHKLUA K ero nospexgarlwemy Aenctsmo. HecmoTtps Ha
6ombLUOe KOMUYECTBO MWCCNELOBaHWMA W NyGnukauuii, MNOCBSILLEHHbIX pPas3nWM4YHbIM acrnekTam
M3yyeHWsi [JdaHHoW npobnembl, B nuTepaType [0 HacTOsLLEro BPEMEHW BCe ele HeT
ncyepnbiBaloLWMX CBeAEeHWN, codepXallimMx LernocTHoe npeacTaBneHve O CcTpecce, Kak
dunsmonornyeckoMm rnpouecce, O MexaHW3Max €ro BO3HUKHOBEHMWS, (POpMMPOBaHWA, CTpecc-
ycToumBocTU. Kpome Toro, He BblipaboTaHbl noaxoabl K NpounakTuke HeraTuBHbIX MOCNEACTBUIA
ctpecca [KpacasuHa, 2004; KanutoHoBa, KpatowkuH, Pegoposa u ap., 2005; bogpos, 2006; AnneH
OnkuH, 2006; Lep6aTbix, 2007, 2008; Kuceneea, Hosoceneukasi, MHozemueB u gp. 2011,
KuceneBa, KyabmeHnko, HkaHe Hkosa. 2012, Kucenea, 2013]. Bce sBneHusi, cBa3aHHble C
aMoLMAMUN, ABMSIOTCA pe3ynbTaToOM aKTUBHOCTM OnpeaeneHHbIX OTAEN0B rofioBHOr0 Mo3dra [Szabo,
Billett, Turner, 2001; Borovsky, Adham et all., 2001]. Bo3genctene 3MOLMOreHHbIX (HaKTopoB
HapyLlalT roMeocTas ropMOHanbLHON U BEreTaTMBHON HEPBHOW CUCTEMbI. B CBA3M € 3TUM MHTepec
yyeHblX K npobreme cTpecca MNOCTOSIHHO pacTeT M 3TO He CryyanHo, Tak Kkak Bce elle
HEOOCTaTOMHO M3y4YeHbl MEeXaHu3Mbl pasBUTMA CTpecca W ajanTtauuu opraHmsmMa K Hemy,
HegoCTaTOMHO AaHHbIX O MEeTaboNMYecKMX U3MEHEHUsIX, NMPOUCXOOALUMX B TKaHSAX M opraHax B
ycnoBusix ctpecca. CTpecc paccMaTpuBaeTCsi Kak cnocob AOCTMXKEHNS PE3UCTEHTHOCTY opraHnu3ma
K AENCTBUIO IKCTpeMarnbHbIX (DakTOPOB pasfnunyHOro reHesa. Bmecte ¢ Tem, cTpecc MoXeT cTaTtb
¢akTopoM, OKasblBalOLMM MoBpexjalllee AeNCTBME Ha OpraHbl M CUCTEMbI, Bedylum K
pasBuTuio 3abonesaHuii [Cyaakos, 1995].

MUWUTOXOHOPWM BBLINOMHAKT POfb 3NEKTPOCTaHUMIA B Hawumx knetkax. OHW oTBevaloT 3a
cosgaHve aHeprum B dopme ageHosuvHTpudocdata (ATP) m yyacTBylOT B NyTaX nepegayu
curHanos anonTosa. Ecnu roBoputb O CUrHambHbIX B3aMMOLENCTBUMAX B CUCTEME «KMeTka —
MWUTOXOHAPUMY», TO OHWU OCYLLECTBISIOTCA Ha YPOBHE MeMOpaHHbIX MoTeHuuanos, MetTabonutoB
(Makpoapruyeckne coeguHeHusi, cybcTpaThbl U T.4.), BELLECTB, Y4acTBYOLWMUX B HEWNPOIHOOKPUHHOM
perynauum (katexornamuHbl, MHOONaMUHbI, TUPEOWAHbIE TOPMOHbLI U T.A.), KaTUOHOB KarbLus.
MoBpexaéHHbIE MUTOXOHAPUN SIBASOTCS CMYCKOBbLIM KPHOYKOM OCBOBOXAEHNS LIUTOXpOMA C Yepes
MUTOXOHApWanbHble nopbl [Yang J., Liu X., Bhalla K. et al., 1997; Ckynaues, 2001]. Liutoxpom ¢
BNeyéT 3a coboi nepegady curHana anonTo3a, pesynbTaToM KOTOPOro 4acTo SBRSeTcH
pas3nuyHble 3aboneBaHus. HegaBHO OblNO NOKa3aHO, UYTO MPU CHWXKEHWM BHYTPUKIIETOYHOTO
copepxanust ypoHsa AT® Bcero Ha 15-20% WHTEHCUBHOCTb BCEX 3HEPro3aBUCUMbIX OYHKLWIA
KneTkvn nagaet Ha 75-80% OT MCXOAHOW BENUYMHBI, YTO MPUBOAUT K Pa3BUTUIO MYTbTUCUCTEMHbIX
natonorun [Cusimano, Knight, Slusser et all., 2009]. B TecHOn 3aBUCUMOCTN OT BHYTPUKIETOYHOIO
coagepxkaHust AT® HaxoguTcsi CNOCOOHOCTb KNeTku nopaepkuBaTb creuuduyeckne ans Hee
3HeprosaBuncumble YHKUMWM. Takum oBpas3om, MUTOXOHAPUWU SABMSKOTCS OpraHennamu, TecHO
(PYHKUMOHANbHO MHTErPUPOBaHHBIMU B PabOTy BCEX CUCTEM XMN3HEoDecneyeHns.

XOpoLIO U3BECTHO, YTO rMaBHbLIM (hakTOPOM, ONPeaensoLWMM CTPYKTYPHYIO OpraHu3aumio
1 byHKUMOHANbHOE COCTOsIHME MEMOpaH MUTOXOHAPWNA, ABNSAeTcs Mx POCcONUNUOHbIA COCTaB.
Csbiwe 90% nunmuaooB MeMbpaH MUTOXOHAPWIA — 3To dhocdonunuapl, octansHble 10% npuxogartcs
Ha XONecTepviH, MOHO-, Av- 1 -Tpurnuuepuasl. B dochonvnuaax k octaTky pocdOpHON KUCNOTHI,
KoTOpas SBNSETCH MX COCTaBHOM YacTbilo, MPUCOEOMHSETCA a30TUCTOe OCHOBaHME (XOMVH,
aTaHonaMuH U T.). XKUpPHble KUCNOTblI CBA3aHbl CAOXKHOIMUPHOW CBA3BID C rMAPOKCUMMamm
rmuuepuHa Banbga u  Geta nonoxeHusix. Jlnsodboccponunmobpl  npeacTaBnslT  coboi
rnvuepodochonunmabl, NMUWEHHbIE OAHOM MOSEKYIbl XKUPHOW KUCTOTbI.

dPoconunuaHbIi coctaB MembpaH perynupyeTtcs Tpems cuctemamu: 1) GuocuHTesa, 2)
NEepPEeKNCHOro OoKucneHusa wn 3) epmMeHTaTUBHOrO ruaponusa (TpaHcauunupoBaHvue Wnu
TpaHcankunmpoBaHue gocdonunuaos). Cuctema GUOCUHTE3A NUNNOOB OCYLLECTBNSET PErynsaumno
B MeanieHHOM Temne — cuHTe3 chocconunuaos de novo B 3HAONMA3MaTUYECKOM PeTUKynyme
npoxoauT ¢ HebOomnbLUOM CKOPOCTbIO WM TPaHCMOPTUPYEeTCA B Apyrve MemMOpaHbl C MOMOLLbH
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TpaHCMopTHbIX GenkoB. bonee «b6bicTpas» perynsums docdonunmuoHoro coctaBa B OTBET Ha
BHELUHWE BO3LEWCTBUSI ocyllecTBnsieT docdonunasHas cucTema, a Tawke CcBOBOAHbIMU
pagukanamu cuctemMbl NEPEKUCHOrO OKUCMEHUS NUMUAOB, NpuyeM Mexay oboumm mexaHuamamu,
no-B1AMMOMY, CYyLLECTBYET onpeaereHHas CcBA3b. Bce aTu cuctembl ABRASKOTCA YHUBEPCArbHbIMU,
OHM OBHapyXeHbl MpaKTU4EeCKW BO BCEX TWUMax MembpaH WM UrpatoT BaXHyl poOfb BO MHOMMX
YHKLMOHAanNbHbIX NpoLeccax: TPaHCMOPTHbIX, 3HEPreTUYecKMX, B NpoLeccax nepegavm CUrHanos,
B TOM YMCrie NpK pasnmyHbIX NaToNorMYecknx COCTOSTHUSX.

MepBbiIM NMNONUTUYECKUM (hEepMEHTOM, OOHapYXEHHbIM B MWUTOXOHAPUSIX SIBRSieTCs
¢docdonunasza A, [Lehninger, Remmert, 1959]. YcTtaHoBneHa ero ABOWCTBEHHas nokanu3aums B
MUTOXOHAPUSIX HA HapyXHOM W BHyTpeHHeil membpaHax [Waite, 1969; Nachbauretal, 1972;
PaxvumoB u ap., 1988]. PH-ontumym ans yactmyHO ouulleHHomn docdonunasa Az (160-kpaTHO),
ans  cdocdatnannataHonamuHa 1M GonblMHCTBa Apyrux docdonmnuaos paeeH 9,5, a ans
cdochatnanncepmHa — 7,4, OunweHHas ocdonunasa Az NpegnoyTUTENbHO rMaponusyet
cdochaTnannaTaHonammHa, copepXallumMi JNMHOMEBYI KUCINOTY, MMEET HU3KYK aKTMBHOCTb C
docaTnamnxonunH u ocaTNaNIMHOINT.

Moa pencteuem dhoconmnas Az npoTekaroT, B NEPBYO ovepenb, peakumm rugponunsa, Ho
OOHOBPEMEHHO MOTyT MATW peakuuu CUHTE3a W TpaHcauunupoBaHust [Paxumos, Mopbatas v ap.,
1988; Dennis E.D., 1994]. B wutore 3HauuMTenbHO MEHSIETCSI COOTHOLUEHWE OUCMOMHbLIX WU
HeOMCNOMHLIX Yy4acTKoB B MeMOpaHax. Kpome Toro, nog aencteueM docdonunassl A
N3MEHSATCH (hU3nyeckme XxapakTepucTMkn membpaH: BA3KOCTb, rMapodOBHOCTb, anekTpuyeckue
napametpbl. I3MeHeHne CTPYKTYPHbIX U PU3NKO-XMMUYECKMX CBOWCTB, B CBOKO o4vepenb, AOIMKHO
cKasblBaTbCA Ha (YHKUMOHANBHOM COCTOSIHUM MeMOpaH: akTMBHOCTU MeMOPaHOCBSI3aHHbIX
epMeHTOB, NPOHNLLAEMOCTU NS Pas3NUYHbIX BELLECTB.

MepBble paboTbl, cneumansHO NOCBALLEHHbIE MUTOXOHAPUanbHoM nusodocdonunasbl A+,
nosieunucb B koHue 90-x rogoB [Fopbatasi, MupTtanunos, AnmatoB, Paxumos, 1988; opbatas,
1988; AnmatoB, 1990]. PepMeHT nokanuM3oBaH Ha HAPYXHOW W BHYTPEHHEW MembpaHax
muToxoHapui [[opbatas u ap., 1988; Anmatos, 1990], pH-onTumMyMm depmeHTa BHYTPEHHEN
mMembpaHbl paBeH 6, a HapyxHoh — 7,4. ®epmeHT TepmonabuneH. YpaenbHasi akTMBHOCTb
nunsocpocdonmnasa A; Hapy>KHOW MeMOpaHbl CYLLECTBEHHO Bbille, YeM BHYTpeHHel [AnmaTos,
1990]. MpeanoytutensHbiM  cybecTpatom  sBnsieTcs  nusodochaTvannaTaHonammH  u
nu3okapauonunuH, Yem nusodocdatnaunxonuH [Fopbatas n gp., 1988; Anmatos, 1990]. Kanbuwi
n atunengnamuHTeTpaauetat (OATA) He BnMAET Ha akTUBHOCTbL nn3odocdonunassl A, OnTumym
pH rmgponutuyeckoro gencTema oepMeHTa HaxoguTcsa B npegenax 6-7 [Anmartos, 1990]. 370
No3BOMseT MPeanonoXuntb, YTO MUTOXOHApWanbHble nu3dodocdonunassl  Aq  SABNAIOTCA
3HAOrEHHbIMK perynaTopamu, KOTopble NOAAEPXKMBAOT roMeocTa3 B MUTOXOHAPUSAX, PErynupyroT
MX (PYHKUMOHAmNbHY0 aKTUBHOCTb B U3MEHSIOLLMXCH (DU3NOMOMMUYECKMX YCIIOBUSX, a Takke UMetoT
3Ha4yeHWe B NpoLeccax aganTaumm K CTPECCOPHbLIM BO3AENCTBUSIM.

N3ydyeHne ponmv  MUTOXOHOPUA B XKU3HELAEATENbHOCTM  KNETOK  OCMOXHEHO
MHOXECTBEHHOCTbHO BbINOMHSAEMbIX MUTOXOHAPUSIMUA dyHKLMIA " nepenneTeHnem
BHYTPUKMNETOYHbIX WM BHEWHWUX  (DaKTOpOB, OMNpedensiiowmx  B3auUMOAEWCTBUE  MeXOy
MUTOXOHAPUSIMA U OCTasnbHbIMU  BHYTPUKIETOYHbIMU CTPYKTypamu. Bo3MOXHO, Ha ypoBHe
MemMbpaH MUTOXOHAPUIA OBOHapyXeHHble 3aKOHOMEPHOCTU — ruaponasHble-TpaHcdepasHble
peakumm docdonunas SABNSITCA MaBHbIMA 3BEHbSAMU €OUHOMO0 MeXaHu3ma KOMMEeHCaTOPHO-
NPUCNOCOOUTENbHBIX PeaKLMii opraHnama Ha pasfnuyHble BO3AEWCTBUS M naTtodusnonormyeckue
COCTOSIHMS  opraHu3aMa. KOMMOHEHTbI NUMOMNUTUYECKOA CUCTEMbI MEMOpPaH MWUTOXOHAPWUIA
B3aUMOCBSA3aHbl Opyr C OpYromM, OHW OCYLUEeCTBASIOT (pepMeHTaTuBHble npeBpaLleHns
docdhonunuaos, KOTOpble MPUBOAAT K UBMEHEHWNIO CTPYKTYPHbIX U (PYHKLMOHAMNbHbIX NapameTpoB
membpaH. C gpyrovi CTOpPOHbI, aKTUBHOCTb camux cdocdonumnas, a Takke TN KaTanuavpyemon
peakuuu (rMaponua, TpaHcauunMpoBaHue) onpeaensdeTca B 3HaUYUTENbHOW CTENEHN CTPYKTYPHbLIM
cocTosiHMeM MeMmGpanbl  [Anmato, 1990, 1993]. 3710 no3BOnSieET NPeAnosioKUTb, YTO
MUTOXOHApMWanbHble  docdonunasbl  ABAAIOTCA  SHOOMEHHLIMW  perynatopamu,  KoTopble
noadepXuBaloT roMeocTas B KNeTke, perynupyloT WX @YHKUUOHAMNbHY0 aKTMBHOCTbL B
N3MEHSALNXCS (OU3NONOrMYECKMX YCIOBUSAX, a Takke MMEOT 3HaYeHne B npoueccax agantauum K
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CTPECCOpPHbIM  BO3AeiCTBMSAM. MakcumanbHOe COXpaHEHME YMCTBEHHbIX W husnmdeckux cun
YyenoBeka B YCNOBUsSIX CTPecca — rMaBHas 3ajadya COBpEMEHHOW h3NONornm 1 MeguumHbI.

YunTbiBas BbILLEN3NOXKEHHOE, pa3yMHO NPEeAnonoXunTb, YTO 3TO CBA3AHO C U3MEHEHneM
docdhonunuaHoro coctaBa MembpaH MWUTOXOHAPWA, MPOTEKAKLMM C Yy4acTMEM SHOOrEHHble
docconunasel A, 1 nudodocdonunasel As. MosTomMy wuccriegoBaHue Bonpoca 06 yyactum
MuTOXoHApuanoHom ocdonunassl A2 u  nu3odocdonunasel Ay B (hepMeHTaTUBHbIX
npeBpaLleHusax dochonunuooB MembpaH MUTOXOHAPUA, MOOBEPraBLUMXCH  XPOHUYECKOMY
3MOUMOHAnbLHO-60N1eBOMY CTPECCY KMBOTHBIX MPU U3MEHEHUU (DYHKLMOHANBHOIO COCTOSIHUS
opraHensn, BeCbma akTyarbHbIM.

LUenb u 3apaun wuccnepoBaHusa. B cBA3nW € 9TuUM, Mbl M3y4anu U3MEHeHue
rMApPONMTUYECKYH0 akTUBHOCTL dhocchonunasbl Az n nusodocgonunassl A MeMOpaH MUTOXOHAPUIA
rOfIOBHOrO MO3ra KpbIC B AVHaMVKe pasB1TUE XPOHUYECKOro aMoLMoHarnsHo-bonesoro crpecca.

MaTtepuanbl 1 MeToAbl UCCNeAOBaHUSA. IOKCMEPMMEHTbl NpoBOANNIM Ha GecrnopoaHbIX
Genbix Kpbicax-camuax C ucxogHol maccow Tena 180-200 r. XKuMBOTHble coaepXanucb B
CTaHAapTHBIX YCIOBUSIX BUBApUsl, HA 0ObIMHOM NabopaToOPHOM paLMoHe, B YCIOBUSAX CBOGOAHOMO
nepeaBwXkeHuss U 12 — 4acoBOro CBETOBOro pexuma. MNpubnuantensHo 3a ABe Heaenv A0 Havana
3KCMEpPUMEHTa Y KpbIC ONpeaensnm 3MOUMOHANbHOCTbL MO TECTY «OTKpbITOro nonsay». [Ans aToro
KMBOTHbIX BHE3amnHO MoMeLlanyM U3 TEMHOW KOpPOOKM B LIEHTP Mons, NpeactaBnsioLlero cobon
apeHy amametpom 1,5 M, pasgeneHHyt Ha kKBagpaTtbl CO cTopoHamu no 20 CM, OCBELLEHHYH
3epKanbHOW NaMmnon HakanueaHus MoHocTbio 500 BT, NOABELIEHHOW B LiEHTPanbHOW 4acTu Ha
BbicoTe 60 cM OT nona (B LEHTpe «OTKPbITOro nonga» cosgaercsa ocselleHHocTe 1000 ntoke)
[MBaHoBa, Ckouensic, bonsikuH n gp., 1979; Cygakos, 1981; Sudakov, 1984]. OmMoumnoHanbHbIM
CTPECCOM Ha3blBalOT 3MOUMOHArbHbIE MNPOLIECCHI, COMpPOBOXAallme CTpecc M Begylme K
HebnaronpusiTHbIM U3MEHeHWsIM B opraHuame. Bo Bpemsi cTpecca 3mouMoHarbHasi peakuust
pa3BMBaETCA paHblue APYruX, akTUBU3MPYSA BEreTaTMBHYIO HEPBHYHD CUCTEMY U €€ SHOOKPUHHOE
obecneyeHne. Mpu ANMTENBHOM MM MHOTOKPATHO MOBTOPSIOLLEMCS CTpecce 3MoLMoHaribHoe
BO30Y)KAEHME MOXET 3acTamBaThCsl, a hyHKLMOHMPOBaHWE OpraHu3Ma — pasnaxmnBaTtbesi.

Ha npotsxeHun 5 pgHel B TeyeHne 2 MUH OLEHMBANM [ABUraTenbHYH aKTUBHOCTb
XMBOTHLIX B MeTpax (Mo 4ucny nepeceveHHbIX KBaapaToB, YMHOXEHHbIX Ha koadduumeHT 0,3), a
TaKkKe NoACYMTbIBANN KONMYECTBO (beKarbHbIX LLapUKOB, YPUHALIMIA, BbIXOAOB B LEHTP «OTKPbITOrO
nonsa», ymbiBaHWiA U BCTaBaHWA Ha 3agHve nanku. Bce aTm nokasatenu cnyxunu Kputepuem
3MOLIMOHANbHOCTU KpbiC. YKMBOTHLIX C GOMbLUMM KONMYECTBOM YypuHauui un gedekauuii, 4To
cunTaeTcst onpedeneHHbIM TUMOM WX peakuMum Ha Heobbl4Hyld OGCTaHOBKY, OTHOCAT K 6Gonee
3MOUMOHanNbHbIM.  TECHO  COOTHOCATCA C  9TUM  MNapaMeTpoM U OpPUEHTUPOBOYHO-
ncecnegosartensckue opmbl MOBeAEHUS, MNPOSABMAIOLINECH TFOPU3OHTANbHON W BepTUKanbHOW
(nogbem Ha 3agHMe nanbl) ABUraTenbHOW aKTMBHOCTbIO XMBOTHbIX [Cypakos, 1981; Sudakov,
1984; CapgbikoBa, 1995].

Kpbic MmmobununsoBanu, nomMellanu B TeCHble KIeTKM U MPOBOAWMMN 3NEKTPOKOXHOE
pasgpaxeHue nan un xsocta (YactoTta Toka - 50 'y, cuna - 30B, yactoTa MMNynNbCoB - 7 B MUHYTY,
anvHa nvnyneca - 0,5 cek) B TedeHne 30 MMH exeaHeBHO. B 3aBUCUMOCTU OT rpynmnbl XXUBOTHbIX
noaBeprann 3nekTPOKOXXHOMY pasfgpaxeHuio B Tedenve 1,2 n 3 Hegenn, 1, 2 n 3 mecdues
[Cynakos, 1981; Sudakov, 1984; CapgbikoBa, 1995]. 3aboii XMBOTHbIX NpoBoaunmK Yepe3 10 MUH
nocne nocrnegHero 3rekTPOKOXHOro pasgpaxeHus. KOHTpOnbHy rpynny COCTaBnsN XUBOTHbIE,
He NOBEpraBLUMECS SNEKTPOPA3APAKEHNIO.

3abo XMBOTHBIX OCYLLECTBNSIETCA OOLenpuHsaTeIM cnocoboM. BcekpbiBaeTcst yepenHas
Kopobka. BbICTpo wu3Bnekaetcs MO3r W MOTPYXaeTcsl B OXNaXAEHHYK cpedy BbloeneHus
cnepytoLlero coctaea: caxaposa — 0,3 M, Tpuc-Hc1-6ydep — 10 mM (pH 7,5).

MutoxoHgpun Bblgenann metogom  auddpepeHumanbHOro  LeHTpUdyrmpoBaHusa  us
rofoBHOrO MO3ra, B3ATOro y Heckonbkux 6enbix kpbic (180-200r), ncnonb3ysi B kadecTBe cpedbl
Bblgenenns 0,3M caxaposy, 10 MM atunengnamunteTpaaueta (SAOTA), 10MM Tpuc-HCI, pH-7,4
[AnmaTtoB K.T., u gp., 2013]. MNocne B3BewMBaHUA MO3r NpoaaBnMBann 4Yepe3 MexaHUyYeckuin
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npecc, a 3atem romoreHuavpoBanu B 8-10 kpaTHOM NO CpaBHEHMIO C Maccoi Mo3ra obbeme cpeabl
BblaeneHns. NMopesaHHyto Maccy nepeHocunn B COCYA CTEKNAHHOro roMoreHusaTtopa co cpenow
BblaeneHns (obbem cpegpl BbiaeneHuss k macce TkaHu - 10:1) M pasmenbyanu TednoHOBbIM
NecTMKOM [0 TOMOT€HHOro COCTOSiHUS. £Ap0 U KNeTouHble  dparMeHTbl  yaananu
LleHTprdyrmposaHvem npu 1600-1800g B TedeHne 10 MuH npu TemnepaTtype 0-2°C Ha ueHTpudyre
LUIP-1. MutoxoHgpun ocaxganu npu 6000g B TeueHne 20 MUHYT Mpu TOW ke Temnepartype.
OTMbIBKY MUTOXOHApPMU npoBoAunun LeHTpudyrmposaHnem npu 6000g B TeyeHne 20 MUHYT,
ncnonb3ys cpeay BolaeneHnst 6es 3ATA.

AKTUBHOCTb MUTOXOHApPUanbHbIX docdonunasbl A; 1 nusodocdonunassl A oueHnsanm
no ma3meHeHuo coconMnMaHoro coctaBa B XoAe WMHKyGauuu opraHenn npwu 37°C [AnmarTos,
1990]. Peakumio HauvHanu pobaeneHnem 0,1 MR XONOAHOW CYCMEH3MM  MWUTOXOHZPWUIA
(HemegneHHo nocne ux pasmopaxusaHusi) k 0,8 mMn cpegpl MHKYGaL MW, TepMOCTaTUPOBaHHOW Npu
37°C. Mo Mepe WHKyGauum npwu 37°C npu NOCTOSIHHOM MepeMeLUMBaHNM C MOMOLLBK MarHUTHOWM
Mewanku ocdonunuabl  3KCTparupoBanu, pasgensnm ¢ NOMOLWbI0  MUKPOTOHKOCIONHOM
Xpomatorpacumm n KonM4eCcTBEHHO onpeaensanu no docaopy.

dochonunuabl TKaHen rofioBHOro Mo3ra akcTparvposany metogom bnain-Aanepa [Bligh,
Dyer, 1959]. docdonmnuaHbin cocTaB aHanuavposanu MeTo0oM OBYXMEPHON
MWKPOTOHKOCIIOMHOW XpomaTtorpamm Ha CTEKNAHHbLIX NNacTUHKax pasmepom 6x9 cM, MOKPbITbIX
cunukarenem [BeprenbcoH, [Osatnosuukas wu p,p 1981]. lMepen wcnonb3oBaHWEM NNACTUHKM
aktvBupoBanu 20 MuH npu Temnepatype 110°C. XNopodopMHbI pacTBop hocchonMnuaoB
HaAHOCUIN Ha MNNAaCTUHKY CTEKNAHHBbIM Kanunnspom B konudectse 10-15 Mkn u pasgensnu B
cnegyloLlmMx CUCTEMax pacTBOPUTENEN: B NEpBOM HanpaBneHun - xnopodopm - MeTaHomn-28%
aMmmuak (65:25:5) n Bo BTOpOM HanpasrieHun — XropodopM — aueToOH — METaHOoN - YKCycHas
Kucnorta - Boaa (6:8:2:2:1).

dochonunuabl  MUTOXOHAPUN  MAEHTUDUUMPOBaANM MNpu  NOMOLUM  Creunuduyeckmx
obHapyxuTenen: [BeprenbcoH, [Oatnosuukas v ap., 1981] HUHIMOPWHOBOrO peakTuBa Ha
amuHocogepxawme  cdocdonunuabl, peaktMBa [pareHgoopda Ha  XONUH  coaepxalume
cdochonunuabl, a TakKke C MNOMOLUbD  CBUAOETENEMN. JInzopochatnaunxonuH  u
nunsocpocdatnannaTaHonamMmuH Geinn nony4veHbl NyTeM 06paboTkM COOTBETCTBYHOLLUMX ANaLUIbHBIX
aHanoroB gocconunasel Ag.

dochonmnuabl  MUTOXOHOPWUA  FTOFIOBHOrO  MO3ra  KONMMYECTBEHHO onpedensinM Mo
docdopy. [Ans 3TOro NNacTUHKM NPOSIBNANN B MOAHON Kamepe, NATHa (*)OCCbOJ‘IMI‘IMp,OB o6eogunu
TOHKOW UrMON, 3aTeM NIacTUHKW HarpeBanu Ansa yaanexdusa noga 15 MuH npu 100°C. Cunukarens,
copepxawmin docdonunuabl, cockabnueanu B CTEKNsIHHbIE NPOOUPKM (CUnuKarenb C KaXgoro
nATHa B OTAENbHYIO npo6|/|pKy) pobasnanu no 0,2 MmN XMOpHOW KUcnoTbl (72%) n cxuranm
cdochonunmabl npu 190- 200°C B TeueHue 20 MuHYT. Mocne oxnaxaeHuns nobaensnm no 1 mn
peaktnBa BacbkoBckoro [Vaskovsky, Kostetsky, Vasendin, 1975], cogepxumoe npo6upok
WHTEHCUBHO NepemeLuMBany 1 HarpeBanu Ha Kunsiwen sogsHon 6aHe B TeveHne 15 muHyT. Mocne
oxnaxgeHusa LeHTpudyrnposanu Ans oTAeNeHus cunukarens u cnekTpodoToMeTpupoBanu npu
830 HM. KannbpoBo4Hyto KpMBYH CTpounu no ctaHgapTHomy pacteopy KH2P04. YyBcTBUTENBHOCTD
metoaa 1-20 mkr dhoccopa B NATHE.

CreneHb rmgponusa doconMnuaoB MUTOXOHAPUMI TFOMOBHOrO MoO3ra 340pOBbIX U
OMbITHLIX XXUBOTHBIX MOA AEeNCTBMEM 3SHAOreHHom chbocconunasbl A onpegensanu, UCnonb3ys
cpeny VHKyb6aumu, cogepxatuyto 0,25M caxaposbl, 10MM Tpuc-HCI 6ydepa, pH -9,5 B TeueHue 1
yaca npu 37°C, no mepe ruaponu3a obwmx cochonnuooB W OTAENbHbIX pakumn —
docaTnamnxonuH, gocdaTnannaTaHonaMmmMH U No o6pasoBaHM0 CBOOGOAHBLIX KUPHbIX KACOT U
nunsocopm ochonmnmaos n KONMYECTBEHHO onpeaensany no cocdopy [Anmartos, 1990].

AKTUBHOCTbL Nnusodocconmnasbl A1 MUTOXOHAPUIN FONIOBHOIO MO3ra KpbIC onpegensnu no
rmagponudy  obwmx  docponunugos  m nusodochormnmaos M no  obpasoBaHuUo
rnuuepodocdoxonuHa, rnuuepodocdosTaHoNnaMmHa M CBOOOAHBIX XWUPHBIX KUCMOT B cpeae
|/|H|<y6a|_|,v|v| Kak onucaHo Bbiwe, npu pH 6,0 [AnmaTtos, 1990]. MutoxoHapun nHkyGuposanu 1 yac
npu 37°C, 3aTem foGaBnsiny 3 M cMecy xnopogopm-meTaHon (1:2), MHTEHCMBHO NepemMelLMBanm,
3aTeM LEeHTpUdYrmpoBanu u LeHTpudyraTt ynapueanu Ha pOTOPHOM ucrnapuTerne, Cyxon OCTaTok
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pacteopsanu B 50 mMkn cmecu xrnopodopMm-metaHon-soga (1:2:0,8) u aHanusanposann mMeToaom
TOHKOCIOVHOW XpomaTtorpaduun. [Ong pasgeneHns docdonunmuaos UCnonb3oBanu ABYMEPHYIO
Xpomartorpaduio B CuUcTemax pacTtsopuTenen xmnopodgopm-meraHon-28% ammuak (65:25:5) B
NepBOM HanpaBsfeHun, u XNnopogopm-aLeToH-MeTaHOM-yKCycHasa kucnota-soga (6:8:2:2:1) Bo
BTOPOM, nn3odochatnaunxonuHa u rnvuepodocdoxonmHa, nusodocdatnagnnataHoriammHa u
rnuuepodocdoaTaHonammHa pasgensany MeToaoM OAHOMEpPHOW XpomaTorpadum B CUCTEME:
xrnopogopm-metaHon —3M TpuxnopykcycHast kucnota — Bopa (4:6:2:1). 3HaveHua R; B aton
cucteme 6binn  ans nusodpochatuamnxonuHa — 0,8, gna  rnvuepodocdoxonuHa - 0,4,
UHaeHTndukaumio rnmuepodocdoxonnuHa NnpoBoAUIN Ha OCHOBaHWM NMOMOXUTENbHOW peakuun c
peakTvBoM [JpareHaopda, a Takke ¢ NOMOLLLI0 CBUAETENS, NOMYYEHHOro B pesynbTaTe ruaponusa
nunsodpocdatuannxonmHa nusodocdonunason As M3 sga 6onblioro weplHs. KonmyecTBeHHO
dochonunuabl 1 rnvuepodocdoxonnHa (Mnu rmuuepodocdoaTaHonaMmmHa) onpegensnu no
docdopy, Kak onucaHo Bbiwe. [ns  KOHTPONA OMpedensnyM UCXOOHOe — coaepXaHue
doconunmaos, CBOGOAHBIX KUPHBIX Kunenor, rnyuepodocdoxonmHa "
rnuuepodocdoaTaHonaMmuHa ao nHkydaumm [Anmatos, 1990].

OnpepeneHne cogepXaHust CBOOOAHBLIX JKMPHbLIX KWCMOT B  MWTOXOHOPUSX TKaHW
rofIOBHOIrO MO3ra NPOBOAUNM CNEKTPOOTOMETPUYECKU MPpU 515 HM B NPUCYTCTBMM pofamunHa 6x
no Metoauvke, NpensioXeHHo AHOEepcoHoM u ap. [Ons aToro Obinm namMepeHsbl koahPULNEHTbI
AKCTUHKUMK (Es15) CBOGOAHBLIX XMPHbIX KWUCMOT B pacTBopax o6pasuos, cogepxawmx 16,7%
6eH30nbHOro aKcTpakTa popgamuHa 6x [Anderson, McCarty, 1972]. KannbpoBouHble KpuBble
CTPOUMM MO NaNbMUTUHOBO KUCTOTe, Npu Temnepatype - 40°C.

CnekTpodOTOMETPUYECKUI METO ONpeaeneHns CKopocTn bepMeHTaTUBHOIO nmMnonusa
B BOAE MNpedycMaTpuBaeT OCTaHOBKY peakuui 4vepe3 onpenerneHHbil NPOMEXYTOK BPEMEHM.
O6pa3oBaBLUMINCA MPOAYKT - CBOOOAHbBIE XXUPHBIE KUCIIOTbl SKCTParvpyoT 3aTeM M3 peakLMOHHOM
cpedbl B hady OpraHMYeckoro pacTBOpuUTens, rae MpoBOAAT OnpeaeneHne UX KOHLEHTpauuu.
Mcnonb3oBaHue opraHW4eckoro pacTBOpuUTENd B KayecTBe cpedbl Ans  depMeHTaTUBHOro
rmgponu3a ¢oconunuaos NO3BONAET U3MEPHATb CKOPOCTb HENocpeacTBEHHO B PeakUMOHHOWN
cucteme. Peakumio HaumHanu pobaeneHnem 0,1 mn pactBopa docdonunuaoe B 6eHsone B
KIOBETY cCrnekTpodoToMETpa, coaepxawyrw 2,7 MA  MUUENNSAPHOro pactBopa. YAernbHyo
aKTMBHOCTL pocdonunasbl A; u nusodocdonunassl A Bblpaxkanu B Mkr/yac mr 6enka. benok
onpepensnu no metogy Jloypu u ap. [Lowry O.H., Roserough N.L. et al., 1951].

MonyyeHHble pe3ynbTaTel 06pabaTtbiBanu cratucTndeckum metogom CtbioaeHTa-duwepa
C BblYMCreHMeM cpegHelt apudmetmdeckon BenuuuHbl (M), cpegHei owmbku (M), nokasaTens
poctoBepHoctn (t u P). BenunumHy P, meHbwyto 0,05, paccmaTpuBanu, Kak nokasaTtesnb
[OCTOBEPHbIX pa3nuuuii [Anmatos u gp., 2014].

PesynbTatbl M uX obcyxaeHue. BnusHue XpOHWMYECKOrO 3MOLMOHarnbHo-60neBoro
cTpecca Ha ruMaopoNIUTUYECKYD aKTUBHOCTb docchonmnassl Az n  nudodocdonunassl  Ag
MWUTOXOHAPWUIA FONOBHOIO MO3ra KpbIC NpuBeaeHbI B Tabn. 1.

B Hopme, docdonunaza A, MUTOXOHAPWUIA TOMOBHOrO Mo3ra, Hambonee adhdEKTUBHO
rmgponuayet docdaTnamn-atTaHonamuH, 4Yem dochaTugunxonuH. Tak, ecnu akTUBHOCTb
depmeHTa No obpasoBaHuo nusodgocdatmaunxonmHa coctaenset 12,00+1,56 mkr/yac mr 6enka,
TO no obpasoBaHuio NnsodocdatTnannataHonammta - 17,46+1,80. Jlusodocdonmnasa Ay Takke,
acbpekTMBHO ruaponmayet nusodocdatnannataHonamuH (1,52+0,15 mkr/yac mr Genka), 4Yem
nusodocdatnaunxonuH (1,15+0,11 mkr/yac mMr 6enka). ATn pesynbTaTbl COrNacylTcs ¢ AaHHbIMU
Apyrux aBTopoB paboT [FopbaTas, Muptanunos, AnvaTos, Paxumos, 1988].

Hawwn uccnepoBaHusi nokasanu, YTO CTPEcC NPUBOOWT K akKTUBaUMW rMOPONUTUHECKON
akTmBHocTn hochormnasel Ax u nusodocconunassl A MUTOXOHAPUIA ronosHoro Mosra. C
yBEMNMYEeHWeM ANUTENbHOCTU CTpecca MOBbLILLEHWE aKTUBHOCTb (DEPMEHTa 3aMETHO YCUIMBAETCS.
Tak, ecnu 4epe3 1 HedenbHOroO CTpecca aKTUBHOCTb dhocdonunasbl A2 MUTOXOHAPUIA FONOBHOMO
Mo3ra no obpas3oBaHMi0 CBOOOAHbLIX XMPHbBIX KWUCMOT, nunsodocatnannxonmHa n nusodocdartu-
OunaTaHonaMmHa noBbIaeTca cooTBeTcTBeHHO B 1,46; 1,40 n 1,65 pasa OT HOPMbI; aKTUBHOCTb
nusodpoconmnasbl Aq - B 1,35, 1,26 n 1,58 pasa oT ypoBHs KOHTpons. Ha cnegytowen Hegene
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CTpecca aKTMBHOCTb (pepMeHTOB pe3ko noBbiwaeTcs (chbocdonunasel Az - B 2,16; 2,20 1 2,54 pasa,
nusodoconmnasbl As — B 1,84; 1,81 n 2,13 pasa oT HOpMbI). DTO O3HAYAET, YTO MaKCMMarbHas
aKTMBHOCTb pochonunassl Az 1 nusodocconmnassl A MUTOXOHOPWUM  TOFIOBHOMO  MO3ra
HabniogaeTcst B cTagum Tpesorn. B ycnosusax ctpecce, kak B Hopme dhocdonunasa Az MUTOXOHAPUIA
rornoBHOro mo3sra 6onee BbICOKOW CKOPOCTbIO — rMaponusyeT  haTugunaTaHonamuH, Yem
cochaTnamnxonuH, a nusodocconmnasa Aq nmnsodochaTnannaTaHoNaMmH, yem
nusodocdaTnannxonuH. N3sectHo, 4To Bucnon siensetca nnoxum cybctpatom ansa docdonmnas.
MmeHHO nosToMy Anst u3ydeHus doconmnasbl pasnmyHOro NPoOMCXoXaeHVs B kKayecTse cybcTpaToB
MCNOMb3YT CycrneH3nm oconmnuaoB B BOAHO-OpraHM4ecknx cuctemax. [edekTsl opraHM3aumm
6ucnon ABNSIOTCS MPegnoyTUTENbHBIMKM yyacTkaMu Anst aeicteus docdonunas, a ysenudeHue
ynopsiio4eHHOCTN B1Cnost BEAET K CHWPKEHWUHO CKOPOCTM ero ruaponunsa docdonunassbl [AnvaTtos
K.T., 1990; Vernon L.P., Bell J.D., 1992; Dennis E.D.,1994]. Takoe cBoncTteo ¢occponmnasbl, no-
BMOVMOMY, BO3HUWKIIO B MpOLECCe 3BOMiouuM Ana npegoxpaHeHus Ouonorndyeckux MembdpaH oT
,camonoegaHust” aHgoreHHsIMKn dhocchonunasamu. Mpu cTpecce, B HAa4anbLHOM 3Tane cTagum TPeBOru
B MemMbpaHe MUTOXOHAPWU FONIOBHOMO MO3ra yBenuyimMBaeTcsl HeBUCNorHMe ydacTku. 310 NpMBOAUT
NOBbILLIEHWE  MMOPONUTUYECKON akTMBHOCTM  bocconmnassl A u  nusodocdonunasbl  Aq
MUTOXOHAPUKN. Ha Haw B3NS4, B 3TUX YCMOBUSAX CTPecca, He TOMbKO aKTUBUPYET rMAPONUMTUYECKON
dyHKUMKM dhocconunasel A; 1 nmusodocconunason Aq, Takke, CUHXPOHHO MOBLILLAETCA peakuum
CVHTE3a U TpaHcauunupoBaHus [Paxumos, opbaTas n gp., 1988; Dennis E.D., 1994]. 310, MoxeT
MMeTb BaXKHOe chuamnonornyeckoe 3HaveHue. B ceAsn ¢ aTm, B MeMBpaHe MUTOXOHAPUM OTHOLLEHWE
6ucnorHble U HebUCMOoWHblE Y4acTKM COXpaHsIeTCs HopmarnbHOM ypoBHe. PaHee Hamu 6bino
nokasaHo [A6aynnaes I".P., Kapumosa .M., Anmatoe K.T., 2013], 4To B Ha4anbHOM 3Tane cTpecca
(B cTagmu TpeBorv) AbIXaTernbHOW 1 OKUCAMTENBHOrO chocchopunmpytoLen yHKUMN MUTOXOHOPWUIA
rofoBHOro Mo3ra 3ameTHO noBbiwaetcs. [pn aTom nokasaTtenn 3dEKTUBHOCTU OKUCIIUTENBHOTO
dochopunmpoBaHnsa — koacpdmumeHT ALP/O 1 BENMUMHbLI AblXxaTenbHOro KOHTpona no Yaxcy (Va/Va)
He n3MeHsieTcsd. OTO O3HayaeT, Npu cTpecce, B Ha4anbHOM 3Tane CTagun TPEBOTU, KIMETKU FOroBHOMO
Mo3ra M3 ofgHoro 6ornee HWU3KOrO MeTabonMueckoro COCTOSIHWUS nepexoguT Ha apyron, Gonee
BbICOKOro MeTabonmM4eckoro COCTOSIHUN.
Uepes 3 HegenbHOro cTpecca akTMBHOCTb dhocdonunasbl A; Mo 06pa3oBaHUs KUPHBLIX
KUCINOT Nn3oodocdaTtnannxonmHa n nnsogochatnannataHonammHa COXpaHAeTCs Ha ypoBHe 2
HeaenbHOro aKkcnepumeHa (NoBbILAETCA COOTBETCTBEHHO B 2,19, 2,17 1 2,91 pasa OT KOHTpons),
T.€. MakcumarnbHasi akTMBHOCTb dpepMeHTa COXPaHAETCA B KOHEYHOM 3Tane ctaguu Tpesoru. MNpu
3TOM,  aKTMBHOCTb  nm3odpocponunasel A; no  0Opa3oBaHWst  XKMPHbIX  KUCMOT WU
rnuuepodocdoaTaHoNnammHa Takke, COXpaHAeTCA Ha YPOBHEe 2 HedenbHOro akcnepumeHa
(noBbiwaeTcss cooTBeTCcTBEHHO B 1,78 M 2,18 pasa oOT KOHTpons), ogHako, no obpasoBaHuio
rnuuepodocdoxonnHa B HEKOTOPOW cTeneHn 3ameansetca (nosbiwaetca B 1,56 pasa ot
KOHTpPOns). ATO 03Ha4aeT, YTO B KOHEYHOM 3Tane CcTagum TPEeBOrM akTMBHOCTL (hocdonunas Az B
OTHOWeHUN  dhochonmnuaoB  coxpaHsetca, a  nmsodgocconmnaz  As B OTHOLUEHMM
nusodocatnannaTaHonaMuHa TaKke COXpaHAeTCsd, a B OTHOLeEeHUMU nu3odocdaTnamnxonuHa
3amennsieTcs, B pesynbTtaTe 4ero, B MemOpaHe MWUTOXOHAPWM MOCTENEHHO MOBbLILIAETCH
coaepxxaHue nusogocdaTtuamnxonumHa.
Tabnuua 1
U3meHeHune akTuBHOCTU hocchonunasbl Az u nusodocdonunasbl A MUTOXOHAPUN
rofIoBHOro Mo3ra KpbIiC B AUHAMUKE pa3BUTUSA XPOHUYECKOro 3MOLMOHanbHO-60n1eBoro
ctpecca (Mt m; n=8-10)

AKTMBHOCTb, MKr/yac mr 6enka

Cpoku B I
aKcnepu- apuvaHTt POAYKTbI rMaponunsa

MeHTa CBobogaHble Jnzodpoca- Jnzogochatu-

XUPHbIe KNCNOThI TUANNXOJNTNH AnnaTaHonaMmuH
docconuvnasza Az
1 Hepens KoHTponb 3,1910,42 12,00+1,56 17,46+1,80
OnbIT 4,65+1,24 16,77+2,45 28,90+4,57
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AKTMBHOCTb, MKr/yac mr 6enka
Cpoku B A
aKenepi- apuaHT pOAYKTbI r’aponusa
MeHTa CeobogaHble Jnzodpocda- Jnzogochatu-
KMPHbIE KUCTOThI TUANNXONUH aunataHonammH

2 Hepens KoHTponb 3,22+0,49 11,97+1,49 17,51£1,67
OnbIT 6,97+1,99 26,39+4,56 44,53+8,79

3 Hepens KoHTponb 3,08+0,35 11,45+1,42 16,73+1,73
OnbIT 6,73%£1,85 24,90+4,78 48,75+£10,79

1 mecsu KoHTponb 3,12+0,36 11,60+1,44 16,95+1,75
OnbIT 6,24%1,79 24,94+4,96 46,20+£10,83

2 mecs, KoHTponb 3,41+0,38 12,66+1,57 18,50+1,91
OnbIT 7,00+1,65 25,80+6,02 49,71£12,97

3 mecs, KoHTponb 3,28+0,39 12,16+1,51 17,77+1,83
OonbIT 5,0140,75 19,99+2,26 30,56+3,05

Jnzogocchonunasa Aq

1 Hepens KoHTponb 0,83+0,10 1,15+£0,11 1,52+0,15
OnbIT 1,1240,09 1,4540,12 2,41+0,26

2 Hepensd KoHTponb 0,80+0,12 1,1440,13 1,59+0,18
OnbIT 1,47+0,29 2,0610,24 3,38%0,35

3 Hepens KoHTponb 0,88+0,15 1,16+0,17 1,56+0,21
OnbIT 1,56+0,23 1,81+0,23 3,43%0,30

1 mecsu KoHTponb 0,79+0,13 1,154£0,15 1,62+0,19
OnbIT 1,334£0,18 1,794£0,19 3,13+0,27

2 mecs, KoHTponb 0,78+0,09 1,1440,14 1,57+0,19
OnbIT 1,0940,10 1,56+0,12 2,2340,20

3 mecs, KoHTponb 0,84+0,10 1,15+0,11 1,58+0,13
OnbIT 1,3040,13 1,61+0,19 2,84+0,21

MpumedaHue: 3gecb cTeneHb AocToBepHOCTM pasnuunin: P<0,05; P <0,02; P <0,01;

P <0,001.

B koHue cTagum TpeBorn (2 Hegend) U B Hayane pe3ncTeHTHocTu (3 Hepens) crtpecca
ObIXaHMsi MUTOXOHAPWUMA OCTAETCs  MOBbIWEHHbIMW, OAHAKO nokasatenn adpeKTUBHOCTU
OKNCNNTENBLHOTO POCHOPUNNPOBAHNA HE3HAYUTENBHO YMeHbLIaeTcs. 1o HaweMy MHEHWIo, B 9TUX
YyCNoBUsiX CcTpecca MAPONUTUYECKON aKTUBHOCTb ocdonmnasbl Ay yCUnMBaeTcsi, OAHaKo,
peakumm CMHTe3a U TpaHcauunupoBaHus ochonunuaos, a Takke rmaponuTuyeckas akTMBHOCTb
nusogocgonunasbl A1 B OTHOLLEHMM NM3ohochaTnannxonmHa HesHaunTeneHoO 3ameansercs. B
3TUX YCNOBMSAX CTpecca AblxaTenbHOM (PyHKUMM MUTOXOHAPWUIA NpubnmkaeTca K nokasaTtensm
HOPMbI, OfHako koacbpuumeHTt ALD/O ¥ BenMUUMHBI ObIXaTENbHOMO KOHTPOMNSA MOCTENEHHO
ymeHbLuaetcst [A6gynnaes I'.P., Kapumosa .M., Anmatos K.T., 2013].

JanbHenwee NoBbILLEHNE CTPECCOBbLIX BO3AENCTBUIN HA OPraHW3M XMUBOTHBLIX aKTUBHOCTb
docdonunas A No CpaBHEHUO TPETbEW HeO4enu CTpecca, B KOHEYHOM 3Tane pe3nCTEHTHOCTU
(nocne 1 mec. akcnepumeHTa) He3HaunTenbHO NoHwxkaetcs (nosbiwaeTtcd B 2,0 pa3a OT HOPMbI).
Mo Hawemy MHEHWo, B KOHEYHOM 3Tane pPesuCTEeHTHOCTW, U B HaYarbHOM 3Tarne UCTOLLEHUN NOA
pencteuem pocconunas A, peakuumum rmaponumsa yCunvMBaeTCs, OOHAKO, peakuun cuHTesa u
TpaHcauunupoBaHua dochonunuaos 3amMeTHO yMmeHbluaeTcd. Yepes 1 mec cTpecca no
CpaBHEHMWIO 3 HefernbHbIM CTPECCOM MOBbILLEHWE aKTUBHOCTb Nn3odocdonmnasbl A MUTOXOHAPUIA
rofoBHOrO Mo3ra Mo B OTHOLWEHWUM nu3odocdonunnaos (Mo 06pa3oBaHMIo XUPHBIX kncrnot B 1,69
pasa, rnuuepodocdosTaHonammHa — B 1,93 pasa COOTBETCTBEHHO B OTHOLUEHMU HOPMbI) B
HEKOTOPOW CTeneHn 3ameansaeTcs, OAHako no nNusodochaTnanNXonvHy coxpaHsieTcst (aKTMBHOCTb
depmeHTa No obpasoBaHuio rnuLepodocdoxonmHa nosbiwaetcst B 1,56 pasa). 3To o3Ha4aeT, YTo
NOBbILLIEHNE aKTUBHOCTU Nusodocdonunasbl Ai MUTOXOHOPUIA TOMIOBHOMO MO3ra B OTHOLUEHUU
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nu3odocdaTnaunxonuHa Habnogaetca B HayanbHOM 3Tane CcTaguum  pe3vucTeHoCcTH, a B
OTHOLWEHNM Nn3ooctoaTaHoNnaMuHa - B KOHEYHOM 3Tane pes3nCTEeHTHOCTU. B aTux ycnosusix
cTpecca HapyweHune koadpduumenta AQP/O 1 BENMUYUHBI AbIXaTeNbHOrO0 KOHTPOSS YCUNMBaeTcs
[A6agynnaeB I'.P., Kapumosa .M., AnmaTtoB K.T., 2013]. N3BecTHO, 4TO Nu3odocthaTnannxonuH
NpY KOHLEHTPaUMUsIX Bbllle KPUTUYECKOW KOHLEHTpauum muuennoobpasoBaHusi crnocobeH
Bbl3blBaTb MEPECTPOMKM NUNUAHOrO OUCnos, NpPUBOASLUME K TMOSIBNEHUIO Hecneunguyeckom
npoHvuaemoct MembpaH. [MosTomy, korga peyb uMAeT o dwmanonormdeckux addektax
nunsocpocaTnannxonmHa, UMeeTcst B BUAy ero obpaTtMmMoe BIUSIHUE HA MeXaHW3Mbl NpoBeaeHust
curHana 4yepes peuenTopbl, Ha OTKPblIBAHWE WOHHbIX KaHaroB W akTMBaLMO MeMOpaHHbIX
depmeHTOB. HeobxoanMo OTMETUTb Takke, YTO KOHLUEHTpauuum nusodgocdatuannxonuHa B
KNneTkax W TKaHsAX He Bcerga SBnsioTCA  OEeACTBYOWUMU  OU3MONOTMYECKM  aKTUBHBLIMU
KOHUEHTpauuMsiMK, Tak Kak nusodocaTuannxonvH, Umest BbICOKOE CPOACTBO K rnapodobHbIM
6enkam (Hanpumep, anbbymuHy), obpa3syeT HeakTvBHbIE Nynbl [[pokasoBa, 3Be3gnHa, KopoTaesa,
1998]. B paboTtax [Wojtczak, 1976; Boapoea, [Qyayxosa, Moxosa, 2000; EBToaneHko, AsapaluBuim
n ap., 2000] nokasaHo, 4YTO MOBbLILEHME COAEpPXaHUA nusodochaTMannxonmHa ABNSHTCA
OCHOBHbIMW MpUYMHAMU  MHIMOUpPOBaHUS cuHTe3a AT® B mMuTOoXOHApPUSIX. WM3BECTHO, 4TO
CcBOOOAHbIE XMPHblE KUCMOTbI GnokmpyeT TpaHcnopT AT® n AP yepes BHYTPEHHIOI MeMOpaHy
MUTOXOHAPUIA, WHIMBUPYS adeHUHHyKneoTuaTpaHcnokady [Panda S.V., Blanchaer M.C., 1971;
Corps AN., Porran T., Hesketh R.T., Metalfe J.C., 1980; Mittnochht S., Farbert J.L., 1981],
pas3obLaloT AbIxaHus M okucnutenbHoro docdopunupoBaHna mutoxoHapum [Camapues B.H.,
Mapkosa O.B., 3enan W.IM., CmupHoB A.B., 1999; Bogposa, Oyayxosa, MoxoBa, 2000; CamapLes
B.H., benocnyaues K.H., Yesranoea C.A., 3engun W.., 2002; Camapues B.H., YesraHosa C.A. n
ap., 2003].

B cragum nctoweHum (Yepes 2 u 3 MEeCAYHOro aKCnepuMeHTa) akTMBHOCTL dhocdponmnasbl
A2 MUTOXOHAPWI FONOBHOMO MO3ra Mo CPaBHEHMIO OT HOPMbI MOBLILLAETCH COOTBETCTBEHHO Ha 2,05 1
2,13 pasa. [lpy 3atOM aKTMBHOCTb nu3odocconunasel As NOCTENeHHO 3ameanserca (Mo
06pa3oBaHMI0 KMPHbIX KWUCNOT MoBblWaeTcs cootBeTcTBeHHo B 1,60 u 1,55 pasa B OTHOLLUEHMU
HOpMbI; Mo obpasoBaHuio ruuepodocoxonmHa — B 1,47 n 1,40 pasa, a rnmuepodocdo-
aTaHonammHa — B 1,82 n 1,80 pasa). 310 03HayaeT, B CTagum WUCTOLLEHUN TMAPONUTMYECKas
aKTMBHOCTb dhochonmnas Az B OTHOWeEHUMU hochonmMnmMaoB YCUIMBAETCS, OAHAKO, aKTMBHOCTb
nusodoconmnasbl A B OTHOLLEHMM NN30¢pochonMnMaoB 3amMeansieTcsl, B pesynbTare 4ero, B
MemMOpaHe  MWTOXOHOPWA  MOBbILAETCs  codepXaHus  nusodpocchonmnuaoB,  0COBEHHO
nunsodocdaTnamnxonmHa M cBobodHbIX XMPHBLIX KMACMOT. B 3TUX ycrnoBusix cTpecca, HapylleHue
koacppuumeHt AOP/O 1 BenUUMHBI ObIXaTeNbHOro KOHTPOSMS MWUTOXOHAPWMM FOFIOBHOrO MO3ra
3HauMTenbHO yeunmeaetcs [A6aynnaes I.P., Kapumosa .M., AnmaTtos K.T., 2013]. Ha Haw B3rnsg,
B CTaAMM UCTOLLEHUS cTpecca HabyxaHne MUTOXOHAPWIA NPUBOAUT K paspbiBy BHELLHEN MeMOpaHb! 1
ocBoboxaeHuto «benka camoybuiicteay Z-VAD-fmk [CkynaueB, 1996]. Ecrnn konmnyecTtBo Takmx
MWUTOXOHOPWUIA BO3pacTaeT, TO KOHUEHTpauus 3Toro 6enka B LMTO30S€e MPEBbILLAET KPUTUYECKYHD
BENUYUHY, 3a KOTOPOW HacTynaeT rnbenb kneTku [Zamzami, Susinetal, 1996].
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THE CAUSES OF FORMATION BLACK ARCHES (LYMANTRIA MONACHAL.)
BREEDING GROUNDS IN THE URALS

Marushchak V.N., Maksimov S.A., Epanchintseva o.v.®

Botanical Garden of Ural branch of Russian Academy of Science
Russia

Abstract
The outbreaks of mass breeding of black arches are formed in the stands of forage species, where
under the influence of weather conditions happens a disorder of the initial stages of the
development of a new generation of absorbing (tender) roots. The generation of roots, initial
development stages of which, were inhibited, grows weak or even don't grow. As a result in the
feed breeds for 4 years arises the deficiency of absorbing roots. Black arches worms, which are
feeding by needles of the host plant with the deficiency of filiform absorbing roots in a nonhumus
soil horizon in the periphery parts of the root system, have improved survival rate. This is the cause
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of the pest population growth. The stands of the bed rock with the deficiency of filiform absorbing
roots in the periphery parts of the root systems of the trees become black arches breeding grounds.

Key words: pine, absorbing roots, black arches, periphery parts of root system, weather factors,
deficiency of filiform absorbing roots, improved survival rate of black arches worm, outbreak of
mass breeding.

AHHOTauus

Ouarn MaccoBOro pasMHOXEHWUS LUENKONPsSiAa-MOHaLUeHKn oOpasyloTca B TeX HaCaxAeHWUsiX
KOPMOBbIX Nopof, rae noa AeNCcTBUEM MOrofHbIX (PakTOPOB MPOUCXOAUT HapyLUeHWe HayvanbHbIX
cTagui pasBUTUS HOBOTO MOKOMEHUS COCYLLMX (TOHKMX) KOpHeW. lNokoneHne KOpHen, HavarbHble
CTaguMu pasBUTUSI KOTOPOTO OKasanucCb WHIMOMPOBAHHBLIMW, BblpacTaeT crabbiM Wnu Aaxe He
BblpacTaeT coBceM. B pesynbTate y KOpMOBOW NopoAbl Ha 4 rofa BO3HWKAeT AeduunT COCYyLLMX
KOpHen. [yceHuubl MOHALUEHKW, MUTalWMECA XBOEW pacCTeHUA-X03dAMHa C  HeaoCTaTKoM
HUTEBMAHBIX COCYLUMX KOPHEN B GEe3rymMyCOBOM rOpM3OHTE MOYBbI B nepudepuyeckux otgenax
KOPHEBOW CUCTEMbI, WMMEIOT MOBbILWEHHYIO BbDPKMBAEMOCTb. OTO CMYXWT MNPUYMHOM pocTa
YMCNEHHOCTM BpeauTens. HacaxaeHus KOpHeBOW nopodbl ¢ AeUMUUTOM HUTEBUAHBIX COCYLLUX
KOpHen B nepudepuydeckmx 4acTax KOPHEBbLIX CUCTEM AepPeBbEB CTAHOBATCA ovaraMuM MaccoBOro
pa3MHOXEHNsI MOHALLEHKMN.

KniouyeBble cnoBa: COCHa, COCYyLUME KOPHW, LUENKOMNpsiA-MOHaLLeHKa, nepudepuyeckme 4actu
KOPHEBOW CUCTEMbI, MOroAHble hakTopbl, AeULNT HUTEBUOHBIX COCYLUUX KOPHEN, MOBbILEHHas
BbIKMBAEMOCTb NYCEHWL, MOHALLEHKW, BCMbILLKa MaCCOBOrO Pa3MHOXEHUS.

[MpUYMHBI BCMbILLEK MacCOBOrO PasMHOXEHMSA rPbI3yLnX unnogaroB ocTalTca A0 Cux
nop 3aragkon ans uccriegoaHuin [8]. Kak Mbl yke oTmevanu, 3Ta 3aragka Bkrodaer B cebs
HECKONIbKO COCTaBHbIX 4acten [4]. Hanpumep, HeoGXoaMMO OOBbSCHUTL, MOA AEWCTBMEM KaKMX
BHELLHWNX (DAKTOPOB BO3HMKAIOT OYarM MacCoBOro pasMHOXEHUS, MOYEeMy OHW BCEraa UMeT YeTKO
OYepyeHHbIe TpaHuubl M NOYeMy B pasHbIX LMKNax AvHaMWKa YMCREHHOCTWU KoHdurypaums u
pacnonoXxeHne o4aroB HUKOr4a He noBTopsAloTes [5].

M3yuasi guHaMyKy YMCrEeHHOCTM rpbi3yLumx unnodaros Ypana, Mbl 0OHapyXunu, 4to y
KaXOOoro BWAa XBOE-NUCTOrpbI3yLUX BpeauTenen MMeeTcs CBOW  MeXaHu3M  MacCOBbIX
pa3mHOXeHun. Bce nepeuncneHHble Bbile 3aragoyHble 0COGEHHOCTU AMHAMMKWU YWUCIIEHHOCTU
rpoidywimx cunnodaroB cBsA3aHbl C TeM, YTO MeXaHM3Mbl WX MacCOBbIX Pa3MHOXEHWUN A0
HegaBHero BpemeHu He Obiny n3BecTHbl. KnoueByto porb npu obpasoBaHuM O4aroB MacCoOBOTO
pa3MHOXEHUsT XBOE-NUCTOrPbI3YLLNX HaceKoMbIX UrpaeT criegywoulee ssneHue. Ecnu Havano
pasBUTUSA HOBOIO MOKOSEHMSA COCYLLIMX KOPHEN 1 Ha4ano MaccoBOro pacnyckaHus noyYek unm pocta
no6eros y KOPMOBOW MOpoAbl COBNagalT MO BPEMEHW, a AepeBbs B 3TOT MOMEHT WUCMbITHIBAIOT
BOAHbLIA CTPECcC, TO pa3BUTUE KOpPHEW HapyllaeTcsa U B UTOre AaHHOE MOKONeHne BblpactaeT
cnabbiMm unu gaxe He BblpacTaeT coBcem. Cocylwiumu, MNOrnoWarWmMMM TOHKUMWU  KOPHSIMU
Ha3bIBaOTCA KOPHW, BbIMOMHSAOLWME Y APEBECHbLIX PACTEHUA OCHOBHYIO pPaboTy MO MOrMoLeHuto
BOAbl N MUHepanbHbIx BewecTs [1,9]. CyMTaeTcs, YTO CPOKU XKU3HWU TOHKMX KOPHEW Y ApEeBECHbIX
pacteHuii HemsBecTHbl [9]. Mo Hawwum HabnogeHusM, y BCeX OPEeBECHbIX MOpPoA YMEPEHHbIX
KnumMaTtumyecknx 3oH CeBepHOro nonyLuapus cocylume KopHu xuByT 4 roga [3]. W Takum obpasom,
AeduumMT TOro MM MHOTO TUNa COCYLLMX KOpHel obpasyetcs Ha 4 roga. JInumHkm cpunnodpara,
nuTaloLwmecss KOPMOBbIM pacTeHMeM C HeAoCTaTKOM XapakTepHOro Ans o4varoB [AaHHOro
BpeamuTens COCYyLLMX KOPHEN, UMEIOT MOBbLILIEHHYIO BbIXXMBAEMOCTb, YTO CIYXWUT NPUYMHOW pocTa
YUCNEHHOCTM BpeanTens B HacaxxaeHun. HacaxaeHne KopmMoBO NOPOAbl C HEAOCTATKOM COCYLLMX
KOpHEN CTaHOBATCHA O4aroM MacCOBOrO Pa3MHOXEHWS.

Ha Ypane ogHuM wu3 wumMelownx Havbonbluee MpakTUYEecKoe 3HavyeHue XBoe-
NUCTOrpbI3YLLIMX BpeauTenen sBNSeTcs Lenkonpsaa-moHalleHka [4]. MoHalueHka AaeT BChbILKK
MaCcCOBOrO pPa3MHOXEHWS TaKXKe NPaKTUYeckun no Bcen 3apybexHon Espone [10]. Mbl npocneaunu
33 N3MEHEHMSMU aKTVBHOWM YacTW KOPHEBOW CUCTEMbl COCEH B HaCaXXAeHUsAX ceBepHee I. Pexa B
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TeYeHMe MOSTHOro LUKna AUHaMUKM YUCIIEHHOCTM LIENKOoNpsiAa-MOHALLEHKM, Ha NpuMepe KOPHEBbIX
cuctem nogpocta [7]. 3To GbINO CBSI3aHO C TeM, YTO B O4arax MOHALLEHKW, 33 KOTOPbIMU Mbl
Habnoganu B TOT nepuop, ObINo CNOXHO NONyYnTb pernpeseHTaTMBHbIE NPOObI KOPHEN B3POCHbIX
nepesbeB [7]. No3gHee Mbl U3yvanyn o4ar MacCoBOr0 pasMHOXEHMS LUENKONpsiAa-MOHALLEHKN B
KypraHckoi obnacTtn. 3gecb COCHOBblE HacaXKaeHWst pacTyT Ha MecvaHblX NoYBax, BO3HMKLLMX KaK
HambIBbl pek Tobona, Ys 1 ap. Ha aTnx noysax, kak npaBuio, Nerko nosy4ntb 06pasubl MHTaKTHbIX
KOPHEN OPEBECHbIX PaCTEHUNA.

B 2003-2007 rr. Mbl npoHabntoganyM 3a [OWUHAMWMKOW YMCREHHOCTW Lenkonpsiaa-
MOHalleHkn Ha tore KypraHckor obnactu okomno n. lNMpopbiB. B ovare Bpegutens u nocre ero
3aTyxaHus Obinn B3sATbl NPoObI MHTAKTHLIX KOPHEN COCHbl. B HacTosiwen cratbe npuBoasiTcs
nony4yexHble B 2003-2014 rr. B KypraHckoi o6nactu gaHHsble.

MaTtepuanbl 1 MeToauKa paboThl

Pa6ota npoogunack B 2002-2014 rr. Ha tore KypraHckoi obnactu B cocHOBOM Gopy
okoro n. lMpopbiB. LLenkonpsaa-MoHalleHKy Ha CTBOnax AepeBbEB BO BPEMS MacCOBOrO feTta B
KOHLIE MIONSI €KEro4HO y4MTbIBanu paboTHWKM MECTHOMO NIECHUYECTBA MoA HaLLMM PYKOBOACTBOM.
C 2006 roga Mbl nony4anu obpasLbl MHTAKTHbIX KOPHEN COCHbI NO paHee OnNucaHHon metoauke [4].
K coxxaneHuto, U3-3a NOrMCTUYECKMX TPYOAHOCTEN Mbl HE MOINN MocelaTtb COCHOBbIE HACaXAEHNS
okono n. [NpopbIB kaxabl rog,.

Pe3ynbTathl U UX o6CyxaeHne

Mo Hawum HabniogeHusiM, Ha Yparne Hayany BCMbIWEK MacCoBOTO PasMHOXEHMS
MOHaLLUEeHKN 6raronpuaTCTBYIOT 4 TUNa NOrogHbIX cueHapues [4]:

1) ecTkas 31Ma M oveHb ObICTPbIA Mepexof OT XONOAHOM K KapKoW mnorode B KOHLE
anpens unu Havane masi;

2) 04YeHb BNaxkHasi OCeHb, CMEHSIIOLLLAsCS MaNoCHEXHON MM OYEeHb XONOL4HOW 3UMOWN, YTO
NpUBOAUT K 06pa3oBaHMIO 4ONTO He OTTalLLIEBOro BECHOW Crosi MOYBbI HA rnybuHe okono 1 M, u
ObICTpbIV Nepexon K xapKol noroae B KOHLIE anpenst unmn Ha4vane masi;

3) NPoAOMKUTENBHBIN NepUoa CONMHEYHON NOoroAbl C CUMbHBIMU HOYHBIMM 3aMOPO3KaMu B
anpene unu NepBoK NoroBUHE Mas U ObICTPbIA NEPEXOA K Xapkoi noroge (Mpu 3TOM 3UMa MOXEeT
ObITb MSITKOWN);

4) BR@XHbIW KOHEL, OCEHW, BbiMadeHWe TOSCTOro Crnosi CHera B Hayane 3umbl C
nocneaywoLmMMm NepmoaoM MOpoO30B, YTO MPUBOAUT K 0Opa3oBaHWMIO NMH3 Nba BOKPYr OCHOBaHMWIA
CTBOJIOB [AEPEBLEB, U BLICTPLI Nepexos K XKapKoK norofe B KOHLEe anpens unv Havane mas (3uma
B LIENIOM TaKKe MOXET ObITb MSTKOW).

B 2003 r. Ha camom tore KypraHckon obnactu okoro n. MpopbiB BO3HWK O4ar MaccoBOro
pasmMHoxeHusi (puc. 1). Ero obpasoBaHuto crnocobcTBoBasn 4-il TUM ONUCAHHBLIX Bbille MOTOAHbLIX
cueHapueB. B Hosibpe 2002 r. cHauyana cTosina BnaxHasi Noroga, 3aTteM Ha tore obractv Bbinano
MHOrO cHera 1 B Aekabpe Ha4anucb Mopo3bl. Tak kak CTBOSbI JEPEBLEB XOPOLLIO NPOBOAAT TEMO, a
CHer sIBMsieTcs TennousonAaTopoM, 3amep3aHuve Mo4Bbl B fecy npu AaHHOM MOrogHOM cueHapum
Ha4MHaeTCs OT CTBOJIOB AepeBbeB. [pn nepexoge Xuakow BOObl B TBEPAOE COCTOsIHME nagaet
JaBreHve BOAAHONO Mapa B MOYBEHHbIX Kanunmnsipax, BCNeaCTBME 4Yero BOAA HayvHaet
nepemeLLaTbCA Mo Kanunnsapam K OCHOBaHWAM CTBOMOB COCeH. B pesynbTaTte 3a 2-3 Hegenu BOKpyr
OCHOBaHWIA CTBOSIOB 06PasytoTCsl NMH3bI HACbILLLEHHOM fbAoM noyBbl Ao 40 cMm rnybuHoi 1 go 50 cm
pagnycom, KoTopble A0NTO He OTTauBalOT BECHOW BCNEACTBME BbICOKOW TEMMOEMKOCTU Nbaa.

BecHow 2003 r. no 9 masi Ha tore KypraHckoi obnactu ctosina npoxnagHas noroga, a 9-10
Masi MpOM3OLLNIO pe3Koe mnoTensnieHne [o +26°C u 28°C, nocrie 4ero CHoBa HacTynano
noxonoganHue. Cyast N0 HakoNeHHbIM HaMy AaHHbIM, 9 mas 2003 r. BEpXHUI CNOW NOYBbI B Necy
MOr nporpeBaTbCs [0 +5-6°C, B TO BPEMS KaK OKONO CTBOJIOB AEePEBbLEB MOYBA HE AOMKHa Obina
elle oTTanTb.
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Puc. 1. InHamyka YNCNEHHOCTM LUENKoNpsiAa-MOHALLEHKN B COCHOBOM HacaXAeHUM OKOMo C.
Mpopebie Ha tore KypraHckon obnactu B 2002-2007 rr. Mo ocu opamHaT — uncno camok Ha 100
[epeBbeB BO BPEMsi MacCOBOroO feTa.

B cooTBeTCTBMM C 3TUM B COCHOBOM HacaxgeHun okono n. MNpopeis B kB. 14 B 2003 .
BO3HWK HEeOOCTaTOK HUTEBUAHbLIX COCYLUMX KOPHEeN B OAUCTanbHbIX OTAernax KOPHEBOW CUCTEMbI
coceH (puc. 2a), B TO BpeMs Kak B MpOKCMMarnbHbIX oTaenax ux gecuumrta B 2003-2006 rr. He
Habntoganock (puc. 2,6). Mo HawmM gaHHBIM, BCMbILLKM MacCOBOrO pa3MHOXEHUS COCHOBOWM COBKM
(Panolis flammea Schiff.) cBsizaHbl ¢ aemunToM cocylwmnx KopHen B MPUCTBOSbHBLIX Kpyrax. B
2003-2006 rr. okono n. [MpopblB pocna YMCMEHHOCTb TOJMbKO LUEMKOMNpsiAa-MOHALUEHKKN, a
NAOTHOCTb NOMYNSILUKM COCHOBOM COBKM OCTaBarnach Ha MEXBCMbILLEYHOM YPOBHe. Taknum obpasom,
ouar MoHawueHku B 2003 r. BO3HUK Ha tore KypraHckor obnactu 9 mas [4].

PP
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Puc. 2. O6pasubl KOpHel cocHbl, B3siTele B 2006 r. okono c. MNMpopbiB Ha tore KypraHckoi obnactu B
oyare MOHaLLEHKM Ha paccTosiHum 70 cM OT CTBOMOB (@), OKOMO CTBOJIOB (B) Y B HEOYAroBOM
HacaxaeHuu (6).

CywectByeT He MeHee 8 MeTOAOB, C MOMOLLLID KOTOPbIX MOXHO YCTaHOBWUTL AaThbl
BO3HUKHOBEHMSI O4aroB MaccoBOro pasmHoxeHus [4]. MNMogobHbiM 0b6pa3om Mbl onpegenvny aatbl
Hayana MHOrmx Apyrux BCrbiLLEK YACNIEHHOCTU MOHaLLEeHKN Ha Yparne. Oka3arnoch, 4To cpegHsas aata
BO3HMKHOBEHWNS O4aroB MacCOBOIo Pa3MHOXEHWS LLENKonpsaaa-MoHalleHkm Ha Ypane — 1-2 mas [4].

B 2007 r. o4ar MoHaLueHKK, Bo3HUKLWMIA B 2003 r. gomkeH Obin ncyesHyTb. BecHoin 2007 .
Yy COCEH Hadanu oTpactaTb COCyLIME KOpHWU (puc. 3a), KOTopble B MIOHE 3TOro0 rofda BbIPOCHU U
nocnegyowem 1x KONMYEeCTBO COXPaHSANOChb Ha MOCTOSIHHOM ypoBHe (puc. 36). COOTBETCTBEHHO
UYMCINEHHOCTb MOHALLEHKM Bce nocneayowme roabl 4o 2015r. Gbina MexBcrnbILLeYHON.

6
Puc. 3 Obpasubl KopHel CocHbI, B3siTble B kB. 14 MNMpopbiBHUHCKOrO NnecHnyecTsa 23.05.2007T. (a) n
1.06.2014 r. (6). B TOM X€ CamoM MecTe, 4To 1 B 2006 T.

MonobHble AaHHblE MOXHO MOMYyYMTb B Ovarax MacCoBOro pa3vHoxeHust Bcex 120 Buaos
XBOE-NUCTOrPbI3YLLMX BpeamTenen, onncaHHbix B pykosoactee A.W. MnbuHckoro [2], a Takke n coTeH
Apyrix bonee yskoapearnbHbIX BUOOB, BCTpevaroLlmxcsi B EBpasum [7]. MNMockonbKy Ans Kaxkaoro Buaa
dunnocdaroB MOXHO yka3aTb TOYHY OaTy obpasoBaHUs O4ara, MOXHO yKasaTb TOYHyl AaTy U
MCYE3HOBEHME AaHHOIO 04ara MacCoBOr0 Pa3MHOXEHUS!, YTO MMEET BOrbLLOE NPaKTUYECKOe 3HaYEHVE.
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Abstract
This article analyzes the problem of deep hydrocarbon potential. It's provided the information about
oil-and-gas potential of deep horizons, as well as the preconditions of its prediction in various
regions of the world, including Tersko-Sunzhenskiy district.

Key words: oil and gas, great depths, anomalously high formation pressure, deep horizons.

AHHOTauusA
B ctatbe aHanuaupyetcs npobrnema HedTerasoHOCHOCTM BonbLUMX rNyOuH. MNprBeaeHbl cBeaeHus
0 HedTerasoHOCHOCTU rnyboko3aneralowmux TropuM3OHTOB, a Takke Mpeanocbinky  ee
NPOrHO3NPOBaHUS B Pasnn4YHbIX PErmMoHax Mupa, B ToM Yncne Tepcko-CyHXEeHCKOM parnoHe.

KnioueBble cnoBa: HedTb 1 ra3, 6onblime rnybuHel, ABIMI, rnyboko3aneratoLume ropusoHThl.

BaxHenwen npobnemoi, cTaBllen neped MMpoBbiM coobuiectBom B XX B. siBAnach
npobnema ocBoeHusi U noTpebneHus aHepropecypcoB. Oons HedTM M rasa B 3HEpPreTMyeckom
6anaHce ¢ Havana XX B. go 1980 rr. Bbipocna ¢ 3% 0o 75 %, v ceroaHs YB —cbipbe 3aHMMaeT
rnaBHOE MECTO B CTPYKType TONNMBHO-3HepreTudecknx pecypcos[ 12 1. HedTb nssectHa yenoseky
C OpeBHenwunx BpemeH. [lonroe Bpemsi o6bekTaMmy NouckoB 1 fobblun HedTU ABMNANMUCE MecTa ee
BbIxoAa Ha noBepxHocTb 3emnu. OHa gobbiBanack AMHbIMK, KOMAHOYHbLIMM, KOMOAE3HbIMW U Ap.
cnocobamu 1 Mcrnonb3oBanacb Ans pasnuuHbIX Lenen — ocBelleHusi, nevenns u 1.4. C Havana
NPOMBbILLNIEHHOTO nepuoga Aobbiumn (c cep. 19 B.) obbekTamn pas3Bedkn M [oOblNM CTAHOBATCH
cTpaturpadmyeckme ropusoHTbl, 3aneralowme Ha Hebonblwmx rnybuHax, CnoXeHHble OObIYHO
TeppureHHbiMn nopogamu. Eule B To Bpems Ny AUCKYCCUUA O NEPBUYHOCTU WM BTOPUYHOCTM
HetpTM B HedTeHacbilweHHbIX nnactax. OaHM  uvccnegoBaTenu  yTBepXganu, 4to HedTb
obpasoBanacb B TeX e nnacrax B kakux Mbl ee Haxogum (K.I'. Kanuukuia ); apyrue nogaepxvsanu
MHEHUS O BTOPUYHOCTM HedbTw, T.e. Npegnonarany ee Murpaumm n3 donee rnybokMx ropusoHTOB.

© Daukaev AA., 2016
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CTOpPOHHMKOM BTOpPUYHOCTM 0bGpasoBaHus HedTn Gbin n O.U. MeHagenees. B ogHol u3 cBomx
Hay4HbIX paboT, MOCBSLEHHOW HedTM, OH nucan: «MHe cTano o4yeBUAHBLIM, 4YTO HedpTb
obpasoBanacb B nnactax 6onee rrnybokux, Yem camble OpPEBHUE CMOUCTble 0O6pa3oBaHus...»[1,
c.261]. Tam e OH OTMe4aeT CBOe BrevatrieHue, crnoxusluee nocne noceleHns CeBepHOro
KaBkaza 1 0630pa HemdTSHbIX WCTOYHWKOB, B TOM YMCIE€ PaCMOSIOKEHHbIX Ha TeppuTOpUm
YeueHckown Pecnybnuku: « MoxHO ckasaTb, 4TO KaBka3ckue MectopoxaeHus HedpTn ceBomm obimm
NONOXEHWEM SBHO OMpaBAbIBAOT HOBYHO MMMOTE3y O HEeMTU, NOTOMY YTO OHW PACMONOXEHbl Kak
pa3 Boonb xpebTa, napannensHo eMmy, 1 B TOM camMOM MeCTe, rae MOXHO npegnonarate TPeLuHbI,
naywume rnyboko n obpasoBaBlunecs npu nogveme naeHoro xpebtax» [1, c. 263]. Ewe ogHum
obcTosaTenbcTBOM, yoeamewmm O.U. MeHgeneeBa B NpaBAMBOCTM CBOMX B3rMsiA0B OH cyuTan To,
yTo .B. AGux npucoeaunHuncs k HUM. O6 3ToM OH OTMeuYan B cBoel paboTe: « N3BecTHbI reonor
I".Abux, oBaguaTh fneT npoBoAMBLLMIA Ha KaBkase 1 ny6rnvMKoBaBLUMA MHOMO BaXXHbIX re0norm4eckmx
CBEAEHUI NO OTHOLLEHUIO K 3TOW CTpaHe, UCCNELOBaBLUMA OCOGEHHO TLLATENBHO TaK Ha3blBaeMble
rpsi3Hble BYMKaHbl, COCEAHWE C HedTAHbIMU WCTOYHMKAMW, U MHOTO MNUCaBLUMA O KaBkasckmx
HedTAHbIX MECTOPOXAEHUSIX, HE TONBKO MPOCTO MPUHAI MOKO FMMOTE3Y, HO U CYern HeobXoAUMbIM
CooBLWNTL HEMELKMIN NEepeBO MOei cTaTby BeHckoMy reonormiyeckomy MHCTUTYTY B €70 oT4eTax
1879 r.[1, c. 262]. C Hayana XX B. BO MHOrMX HeTEera3oHOCHbLIX permoHax mupa nocTeneHHo
cTanu ocsamBaTb Bce bonee rnybokue ropnsoHTel. Co BTOpoi nonoBuHbl XX Beka OCTPO BCTana
npobnema HedTErazoHOCHOCTN GOMbLUMX MYOWH, YTO ObINO CBSI3aHO C WCTOLLEHWEM BEPXHUX
HedTeHaCbILWEHHbIX NNacToB U KPU3UCHON CUTyauumen C NoaroTOBKOW HOBbIX 3anacoB HeddTu U
rasa. HeoGxogumocTtb cTabunusauum nagatowern nobblum HedbTn obycrioBuna BOBEYEHUE B
cchepy ocBoeHus rnyboko3anerarlmx crpaTturpaduyecknx ropusoHtoB (6onee 4,5 km). [aHHas
npobnema ocobeHHO akTyanbHa B HaAcTosillee BpeMsi AN PErMoHOB C ANUTENbHOW MUCTOpUen
HedbTerazoaobblun, C BbLICOKOW CTENEHbI0 BbIpabOTaHHOCTU pa3BefdaHHbIX 3anacoB. [ns aTux
PErMoHOB C pas3BUTON WHAPACTPYKTYPON [ryOOKOMNOrpy>KEHHbIE TOPU3OHTBI MOTYT CIYyXWUTb
BaXKHEMLUMMUN UCTOYHMKaMWU npupalleHusi pecypcHon 6asbl YB-cbipbs. [lMowckw, passegka u
pa3paboTka nokasnbHbIX ckonneHuin YB Ha Gonblumx rnybuHax npobnematuyHbl. octaHoBka
poporoctosilmx 6ypoBbix paboT MoxeT ObiTb OCyLlecTBrieHa TOMbKO Mocne TaTenbHOro
N3YyYEHUS  TeoniorMyeckoro CTPOEHUS W YCTaHOBMEHUA  HaAeXHbIX Npeanochbinok  Ansg
opMm1poBaHUs 3anexen HedpTn 1 rasza n Ha Hanbonee NepPCrNeKTUBHBIX NIOLAAAX.

B nocnegHve pgecatuneTus paspaboTaHbl psa HOBbIX TMNOTE3 (hOPMUPOBAHUS CKOMMEHWUI
HedpTn 1 rasa B Hegpax 3emnu. CornacHO OA4HOW U3 HWUX, @ UMEHHO, KOHLENUUW MOMMreHHOro
HadTMaoreHesa, passuBaemMon uccnegosartenamu n3 MHctutyta npobnem Hedtw (r.Mocksa) [2],
cdopmupoBaHne MectopoxaeHun YB npoucxoauTt 3a cuyeT AByx NOTokoB YB: TpaguuMoHHOro um
rnybuHHoro. K nepBon rpynne, CBA3aHHOW C TPagMLMOHHBIM MOTOKOM, OTHOCATCS KOMMIEKCHI
0ocafjouHbIX GacceliHoB, 3aneratowme Ha rnybuHax 5-8 kM. MeToabl UccrnenoBaHUn U KpuTepum
nouckoB 3anexen YB 3gecb npakTnyecky He ByayT oTnmM4aTbest OT TeX, YTO MPUMEHSANNCH A0 HUX.
A un3yyeHne mexaHM3MoB hOpMMPOBaHMS ckomneHun YB 3a cuet rnybuHHoro notoka (dprounapl,
obpa3oBaBLUMECS] BHE OCAfOYHbIX OTIIOXKEHMIN), MO MHEHM0 pa3paboTunka YNOMSIHYTON
KOHLeNuMN, NpeacTaBnsieT Ha CErofHsILLHUA OeHb TOSbKO Hay4HbId MHTEPEC U B MPaKTUYECKOM
OTHOLWeHNN B Gnwkaiwem Oyayliem OHW He MOryT ObiTb peanbHbIMW OObEeKTaMu pas3Benku u
nobblun. YuacTtne rnybuHHbIX cdnronaoB B HedpTerazoobpasoBaHum GasmpyeTtcs Ha pesyrnbTatax
MCCNeaoBaHNn 3aKOHOMEPHOCTEN pasMeLLeHnst ckonneHmn YB, B 4aCcTHOCTU Ha yCTaHOBMEHHOWN
HEepaBHOMEPHOCTM UX pacnpeaeneHns B NpOCTPaHCTBE, Ha BO3MOXHOCTSAX CUHTE3a U COXPaHHOCTU
YB Ha 6onblmx rnybuHax u.7.4. HepaBHOMepHOCTb pacnpegeneHns HedTh 1 rasa oTMevyaeTcs B
Xapaktepe COCpefoTodMeHun 3anacoB HeddTM W rasa B npedenax Kak JokanbHblX, Tak W
pernoHarnbHbIX ckonneHun YB. B HacTosiwee Bpems B Mype oTkpbITo 6onee 30 Thicsiy HeTAHBIX U
npumepHo 16 TbicsY ra3oBblix MecTopoxaeHuin. Moutn 90 % 3anacoB HedTVM B Mupe (6e3 yyeTa
ctpaH CHI ) cocpenotouveHbl B 70 mectopoxaeHusix, n okono 70 % 3anacoB rasa — B 24
MecTopoxaeHusx. Ecnu B3aTb OTAEnbHbI PEerMoH, B YacTHOCTM TeppuTtopuio YeyeHckon
Pecnybnuku, To 1 34ecb 0OTMEYaETCs Takas e 3aKOHOMEPHOCTb B pacrpeaernieHMn 3anacos HedTm
B npocTpaHcTBe. HavanbHble 3anackl HeT TonNbKo ogHOro CTaporpo3HEHCKOro MECTOPOXAEHUS
cocTaBnsoT nouTtn 30 % oT 0bwwux 3anacos YB pervoHa[12,13].
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dopMUpOBaAHME CKOMMEHMN HedTM U rasa B Hedpax 3emnu  nNpoucxoguTt  npu
onpefeneHHbIX B3aUMOCBSA3aHHbIX TepMOGapuyeckux, rmaporeosiornyeckmx, nuto-paumanbHbix m
Apyrmx ycnoBusix. Tak, 3HauuTernbHble KornebaHus nnacToBbiX TemnepaTyp W AaBreHUA MOXET
NPUBECTU K CYLLIECTBEHHOMY W3MEHEHWUI0 CBOMCTB M COCTaBa rOPHbIX MOPOA M HaCbILALWMX UX
dniongos. Kak n3BectHo, TemnepaTtypa nracra NoBbILAeTCs Mo Mepe yBenudeHust rybuHbl ero
3aneraHvns. Bmecte C TemM WMHTEHCUMBHOCTb €€ YBENUYeHWs, onpepensemas reotepMu4ecknm
rpagveHToM, COBEpLUEHHO pas3Had B 3aBMCUMOCTM OT [eonornyeckoro paspesa. BenuuuHa
reoTepMUYEcKoro rpagveHTa M3MeHseTCd B LUMPOKMX npegenax: OT Aonev eauHuy ao 6-7
rpagycoB no Lesnscuro Ha 100 m. Hambonbluve 3HaueHusi 4aHHOrO napameTpa COOTBETCTBYHOT
reonornyeckomy paspesy, CroKeHHOMY CONMEHOCHBbIMU OTIIOXEHUSIMW, HaVMEHbLUME — TFIMHUCTOWN
YactTu paspesa. [poMexXyTOuHble 3HAYeHUs XapakTepHbl kapboHaTHbIM KOMMIiekcam Mopos.
CornacHo knaccudukauum ocago4Hbix 6acceiHoB Mo BenuymnHe reotepmuydeckoro rpaguenTa C.I1.
MakcumoBa n T.M. JlogkeBckon [3] OHM OenATcst Ha Tpy rpynnbl: ¢ rpagneHTammn 1,8-2,4 0C/1OO; o
3 °C/100; u 3-3,6 °C/100. KpynHble ckonnenusi YB 0BbIMHO NpUypOUEeHbl K paiioHaM G HU3KUMM
rpagveHTamu. MasoHOCHOCTL Ha Gorblumx rmybuHax cBsidaHa € npoueccamy OeCTPYKUMK KUOKMX
YB. lNocnegHnm B KaKOW-TO CTEMEHW MPEensTCTBYIOT aHOMasbHO BbICOKME NMacToBble AaBreHusi
(ABIML ), cnocobcTBYs1 «yBENUYEHNIO HWKHETO npegena cylectsoBaHusa Hedtu» [4, ¢.60]. ABIMA
LUMPOKO pacnpoCTpaHeHbl B panoHax COBPEMEHHOW aKTMBHOCTU TEKTOHUYECKUX [OBWXKEHUN.
CTeneHblo TEKTOHNMYECKON aKTUBHOCTW pervoHa obycrnaBnmnBaeTCs xapakTep AMCIOLMPOBAHHOCTU
NoKasnbHbIX CTPYKTYP, WHTEHCMBHOCTb MX pas3sutus. [locnegHsiss ke npeacTaensieT cobon
OTHOLUEeHWe aMnnuTyabl CTPYKTYpbl K ee nnowaan. Ha ocHoBe aHanm3a akTU4ecKuX reonoro-
reousn4eckMx W MNPOMbICIIOBbIX MaTepuanoB No HedTAHbIM 3anexam, MNpUypPOYEHHbIM K
BbICOKOAMMNIMTYAHbIM  @aHTUKNUHaNbHLIM  cknagkam  Tepcko-Kacnuiickoro  npornba  Obina
YyCTaHOBIEHa KOPPENAUMOHHAs CBS3b MeXZy aHOMarnbHOCTbO NNacToBOrO  AaBreHus W
MHTEHCUBHOCTbLIO CknagkoobpasoBaHusl. Koaddpmument koppensuun coctasun 0,81 [5, ¢.52]. Uto
KacaeTcsl rmaporeosiormyecknx ycrioBum, TO B YCIOBUAX BbICOKMX TemnepaTyp W OaBreHui Ha
b6onbwnx rnybuHax nnactoBas Boga wrpaet ponb pacTtBoputenss YB [6, c.8]. XecTkue
Tepmobapuyeckme ycnosus Ha Gonblumx rnmybyvHax CywleCTBEHHO BIUSIET M Ha KONMEKTOPCKME
CBOWCTBa nopof (CHWxaeTcs eMmKocTb nopod). Bmecte ¢ Tem, Kak OTMevalT MHorue
nccnegoBaTtenn, B TEKTOHMYECKN aKTUBHBIX pPernoHax Ha Gornblumx rinybruHax MoryT npoucxoanTs
npouecchbl pasynnoTHEHUs MOPOA4, C BO3HUKHOBEHVMEM MUKPOTPELLMH, 4YTO CrnocobcTByeT
NOBbLILLEHNIO EMKOCTHO-(UNMbTPALIMOHHBIX CBOMCTB NOpo4. YBENUYEHMIO X MO CnocobCTBOBaTL
TakKe MpoLEecChbl BbIBETPUBAHMS MNPU MNepepbiBax B OCAAKOHAKOMMEHUA B OTAErNbHble 3Tarnbl
reosfiornyeckoro passuTus permoHa. Ha obpasoBaHue n pa3melleHve cKonneHun HedTu u rasa
BNMSET TaKKe MOLLHOCTb OCaJ04HOro Yexna.

B mupe nsBecTHo uenbliii psg rinyboknx 6acceiHoB C TOSMLLIMHOM 0cado4HOro Yexna o 15-
25 km. K ogHMM 13 cambix rnybokux oTHocsATes BnaaumHbl Mand-Kocta, KOxHo-Kacnuiickas u gp.
3HaunTENbHBIMU TOMNLLMHAMM OCaIOMHOrO Yexna xapakrtepuayetcst u Tepcko-Kacnuickuin nporné
Ha CeBepHom KaBkase, rge MOLLHOCTb B CUHKNMHAMNbHBLIX 30Hax gocturaet 11-12 km. B HacTodAwee
BpeMsl NoKasibHble CKOMMeHWst HeddTM U rasa B [NyOOKOMOrpy>XEHHbIX 30HaX YCTaHOBEHbI BO
MHOrMX HedpTerasoHOCHbIX permoHax mMupa. KpaTkve cBefeHUst Mo HEKOTOPLIM U3 HUX NPUBELEHbI
HUXe.

PezauoHbi CLUA. CeBepHasi AMepuka 3aHMMaeT nepBoe MecTo No o6bemam rnyGokoro u
cBepxriybokoro 6ypeHus Ha HedTb U ra3. Ewe go 1980 roga 3gecb 6bino npobypeHo 6onee 7000
CKBaXXMH Ha rnybuHbl cBbiwe 4500 M B paioHax BnaavH AHagapko, [enaeep u Ban-sepae. Camble
rny6okue ckBaxuHbl B CLUA npobypeHbl Bo BnaguHax AHagapko v Jenasep: ckB. bepta-Pompxepc-
1 ¢ rnybuHon 9588 m u HOHuBepcuTM c rnybuHon 8687 M [7, c.24]. B nepBoi ckBaxuHe Obinu
3acpmKkcnpoBaHbl NULLb criabble rasonposiBNiEHUsl, @ BO BTOPOM MOfy4eH HeGONbLUOK rasoBblii
nputok. B gpyron cksaxuHe 1 — Tennen B wTtate Texac, Toxe BO BrnagvHe [enasep, us
KaWHO30MCKUX OTMNOXEHWA C rnybuHbl 7279 M nmonyuunu nputokn HedTM u rasa. B wrate
Oknaxoma B ckB. 5 — PymGepka 13 OpAOBUKCKUX OTIIOXKEHUIN C rnybuHbl 7155 Gbina nony4deHa
HedpTb. Ha mectopoxaeHun [Jlank-BawwmHrtoH B ckB. PuuapgcoH aHa Bacc-xam6n  npum
onpoboBaHun nHTepBana 6536-6543 M MMOLIEHOBLIX OTIIOXEHWIA ObINM MNOMNyYeHbl MPUTOKN HepTH
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¢ [eGuToM 26, 7 T/CyT 1 rasa ¢ [eGuTom 6,9 Thic.M*/cyT [8,c. 84]. B HOxHoi lynanare B 1976 rogy
ObINo OTKPLITO raszoBoe MecTopoxaeHne ®an3 Pueep, roe NnpoaoyKTVBHLIMU SABMAANNCE NECYAHWKM
BEpXHEro mena, 3anerawowme Ha rnybunHe 6035 m [8, c. 85]

PezuoHbl Poccuu . lNpedkapnamckas Heghmeea3oHocHas obracmpe. 34ecb NpobypeHo
okoro 120 ckB. Ha rnybuHbl 6onee 4,5 kM. V3 HUX NnpoaykTnBHBIMU Oka3anuck 19 1 B 20 ckBaxkumHax
nony4YeHbl HeNpPOMbILWEHHbIE NPUTOKN HedTn 1 rasa [6, c. 20]. OTKPbITLI 2 MECTOPOXAEHMA N 3
3anexun HedTn n rasa. OTKpbITas NOPUCTOCTb MPOAYKTUBHBIX HEOreH-ManeoreHoBbIX Y MernoBbIX
oTNoXeHn He npesbiwaeTr 20%. O6unbHble HedTerasonposiBNeHUss No BCeMy paspe3y Ha
OoTAenbHbIX NMowWaasx, Hu3kas NporpeTocTb Heap (TemnepaTypa Ha rnybuHe 6 kM cocTaBnsier
Bcero 130° C) n gp. napameTpbl NO3BONSAET NPOrHO3MPOBaTh 34ECH OTKPLITUSI HOBbLIX 3anexen YB.
B npegenax Cknagyatbix KapnaT nepcnekTMBHbI OTMOXEHUA Mena W naneoreHa,
XapakTepusylowmecs 6rnaronpusaTHbBIMU €MKOCTHBIMW CBOMCTBaMW MO BCEMY BCKPbITOMY paspesy
8o rmnybuHbl 7,5 km. OTKpbITas NOPUCTOCTb Nopof Ha rnybuHe Gonee 7 km coctaBnsieT 13-15%.
Mpu onpoboBaHMu WHTEpBana paspesa Ha Takux rnybuHax Obin MonyyYeH HEenPOMbILNIEHHbIN
npuTOK rasa. 3gecb npobypeHbl 10 ckBaxkuH rnyouHon Gonee 4,5 kM. B 3akapnatckom npornbe
nepcrnekTnBbl TNybOKOMOrpY>XEeHHbIX 30H CBSI3bIBAOT C Mopojamu cknagyaToro dyHaameHTa
pokembpuinckoro Bospacta. BocmouHass wacmbe Pycckol nnumel (patioH Tamapcmara). B
npegenax KOxHo-TaTapckoro ceoga, Menekecckon BnaguHbl u Cesepo-TaTapckoro ceoga B 1970-
80 rr. ocyuwecTBnsanock rnybokoe OypeHue, BCKpbiBllee [AoKemOpuickuii dyHOAMEHT Ha
3HauUTEnNbHY rnyouny [9, c.55].

Mo pesynbTaTam M3ydeHuss KpucTannuyeckoro dyHaameHTa B npegenax TaTapcraHa
BbIsIBIEHbI MHOTOYUCIIEHHbIE 30HbI C 6NaronpUATHLEIMU EMKOCTHO-(PUINbTPALIMOHHBIMU CBOMCTBaMU,
00yCnoBMneHHbIMW  MpoueccaMn  pasynioTHEHUST U TpewwmHoobpa3oBaHus. JTW  30HbI
XapaKTepusyloTCcsi pasnuMyHon cTeneHbto dnongoHackiwennsa [10]. B pabote [6] nposeneH
KOMMIEKCHbIN aHanu3 reoriorMyeckoro Matepvana no pesynbtatam 6ypeHus CKBaXWH Ha rnyouHbl
bonee 4,5 kM no uenoMmy psgy HedTErasoHOCHbIX pervoHoB: AnwepoH, [pegkapnatbe,
Mpukacnuii, CeBepHbii KaBka3 u ap. Ha ocHoBe cpaBHUTENLHOrO aHanu3a k ogHoOMy 13 Hambonee
NepCrneKkTUBHbIX B OTHOLUEHUN BO3MOXHOCTEN OTKPbITUS HOBbLIX 3anexen HedpTn M rasa Ha
Gonblwmx rnybuHax oTHeceH Tepcko-CyHXEHCKUI paiioH. JTOT XXe paloH sBNsieTcs OOHMM U3
Hambonee oCBOEHHbIX rnybokum BypeHvemM. CTeneHb M3y4eHHOCTU BypeHuem cocTaBnsieT bonee
50 m/kM?. K HacTOsILLEMY BpemMeHu 3Aech NpoGypeHo Gornee 200 CKBaXWH Ha rMyGUHbI CBbiLLE 4,5
KM U3 KOTOPbIX NPOAYKTUBHBLIMKU Oka3anucb 6onee 30. OTkpbiTo 6onee 15 3anexen HedTu.

MepcnekTuBbl 3TOrO palioHa B OCHOBHOM CBsi3aHbl C rnyboko3aneraroLwmmm MenoBbIMU,
BEPXHEIPCKNMU, BO3MOXKHO M MEPMO-TPUACOBbLIMU OTROXEHUsiMM [11].

Taknum o06pa3oM, TeopeTudeckMe MNpeanocblikKi W pesynbTaTbl reonoropasBesoyHbIX
paboT B pasHblX perMoHax Mupa CBUAETENMbCTBYWT O 3HAYUTEMbHbIX MNEPCrneKkTUBax
rnybOKONOrpy)KEHHbIX 30H LENoro psiga ocadoudHbix 6acceliHoB Mupa w  noaTBepxaatoT
HeobX0OMMOCTb  LieNnleHanpaBrieHHbIX  WUCCNEAOBaHWMA C  LeNblo  MNaHOMEPHOTO  U3y4eHust
reosflornyeckoro CTpoeHusl, onpepeneHuss YB noteHumana v [ONrocpoyHOro MnraHWpOBaHWS
reonioropassefoyHbix paboT n gobbium HedTM U3 rmybokonorpyxeHHblx 30H. B nepyo ovepenb
npeacraBnseTcs LenecoobpasHbiM NPOBOAKY €OMHUYHBIX CBEPXINYyOOKMX CKBaXWH B Hambonee
NepcrnekTUBHbLIX ON151 OCBOeHMs Gomnblumx rmybuH HedTerasoHOCHbIX PErMoHoB Mupa. AHanus
HaKOMMEHHOro hakTUYeckoro mMaTepuana no OCBOEHW0 GonbLuMX rMyOuH NokasbiBAaET BbICOKYH
3P (PEKTMBHOCTb reonoropa3BefoyHbiX paboT Ha HedpTb M ra3 B panoHax XapakTepu3yoLLMXCS
reoQnHaMM4ecKon aKkTUBHOCTbIO. [pOrHo3MpoBaHME M MOUCKWM CKOMNEeHWs HedpTn M rasa Ha
b6onbwnx rnyéuHax HeoOXOAUMMO OCYWECTBMATH Ha OCHOBE KOMMIEKCa reosiormyeckux,
reoanHaMM4ecKnX 1 Opyrmx KpuTepumes.
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Abstract

In modern conditions, quality management is accepted as a system of criterions that generic quality
management systems of contemporary industry enterprises are set, implemented, developed and
improved through these criterions. The core of the quality management systems is to manufacture
the competitive products that meet certain set requirements and demands of consumers.

Highly effective generic quality system of the enterprise has to be set on the basis of quality
management. Generic management of the enterprise has to contain all forms of management
(finance, source, project etc.). In this case, priority has to be given to QMS.

Key words: quality, management, rivalry, costumer, finance, reserve, priority.

In modern conditions, quality management is accepted as a system of criterions, that
generic quality management systems of contemporary industy enterprices are set, implemented,
developed and improved through these criterions. The core of the quality management systems is
to manufacture the competitive products that meet certain set requirements and demands of
consumers.

Highly effective generic quality system of the enterprise have to be set on the basis of
quality management. Generic management of the enterprise has to contain all forms of
management (finance, source, project etc.). In this case, priority has to be given to QMS.

Quality management system — is the set of organizational structure, methods, processes
and resources in order to carry out general guidance to quality.

Quality management system[1,2,3]:

eMust have sufficient documental information to reach put goals;

eMust cover a big circle of issues conserning to provide the demands of the firm related to
production and out of production, as well as the relationships with suppliers and consumers.

emust involve all issues and processes that may influence the quality of production.

QMS is a medium of getting certain results in the market. In the modern contitions rivals
have great opportunitues for discovering new leader products in the sales and bring the quality of
their products in that high level. The company will take advantage since it offers reasonable quality
goods with lower prices. The change for getting this kind of result depends on effectiveness of
QMS.
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QMS has an effect in and out of production process.

Out of production effect of QUS:

strust of consumers on the enterprise;

eImprovement the reputation;

eHigh extent reliance of financial companies;

eRealisation of consumer requirements in all processes with taking into account legislative
frameworks and corresponding norms.

Production related effect of QUS:

earranging reliable production, management, information structures and communication
processes;

esetting up production-related mechanisms for coordination and administration of
enterprise functions;

esaving of expenditures to prevent or remove arised defective goods;

eoptimizing processes based on contunious analysis of QMS functions;

estopping excisting “nou-xau” even in planned events (for example., change of staff);

esetting up effective systems for reliably correction and removing made errors.

Prosessing of QMS, its application and certification according to the requirements of 1SO
9001-2001 gives following superiorities to the firm[3,4]:

esimprovement of the firm management;

stransformation of quality concept into management philosophy;

seffective selection of staff and profogate more considered attitude of quality delivery
among the staff;

eincrease of labor productivity by the decrease of indirect production costs;

sincrease the pace of the application of improvement actions ( for example, product,
manufacturing technologies);

esupplying quality and safety of QMS;

emaintaining current consumers and gaining the trust of new ones;

eenty to foreign markets;

ereduce of expenditures and as a result reduction in the prices of whole and individual
sales;

eincrease of sales volume, subsequently revenue;

eadvancement of firm esteem;

eDecrease of risks in enterpreneurships;

edecrease the amount of reclamations, obtaining the marketing advanteges, increase of
firm’s market share.

Certificate of compliance on QMS guaratees that the firm has good facility, and is capable
of manufacturing quality products. Possession of certificate brings superiority against rivals and
when it is used for special advertisement purposes it may turn into a significant marketing tool.

General reuirements for QMS is given in ISO 9001-2015. According to the requirements of
the standard, firm has to arrange, formalize, apply and keep in running status, and continiously
improve the effectiveness of QMS. Furthermore, the firm has to fulfill the actions below[4,5]:

oTo find out all requested processes for QMS and apply them in organization;

oTo define the order and interaction of these processes;

oTo define all necessary methods and criterions to provide effectiveness while
implementing and managing these processes;

eTo provide information and reserves for the stuff of the organization to maintain and
monitor these processes;

o To materialize monitoring, measuring and analysis of the processes for QMS;

eTo take all necessary measures to obtain planned results and to improve processes
constantly.

QMS has to be worked out due to main forthcoming missions and objectives of
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organizations.

There are four stages of applying and implementing of QMS in organizations. The
algorithm creation of QMS is given in picture 1.

In the first stage, senior managers of organizations appoint missions, give directions to
realize these missions and create an organizational basis for working out and implementing QMS.

While deciding missions it is important to find out requirements of potential consumers of
product, situation in the marketplace and analyze them, and evaluate rivals, as well to define
applying strategies of system of quality management.

The missions to create QMS are followingsl[6,7]:

oTo provide quality and safety of product;

oTo get higher efficiency and profitability;

oTo provide stability and reliability of production and get satisfaction of consumers;

¢To maintain and improve market share of organization;

oTo improve the interaction of employees and cooperative culture;

eTo decrease expenses and increase responsibility of all employees of organization in
terms of quality;

oTo improve organizational structure of organization and management of documents;

Quality representative is commanded to be appointed after making decisions to create
QMS by administrations of organization. Quality based on organizational structure of organization
has to provide to conducting following matters:

eAnalyzing missions and objectives of quality;

eAnalyzing requirements and norms of standard of ISO 9001-2015 about QMS created
organization;

¢Collecting information about quality and dividing them into internal and external parts;

oClassification of documents of organization;

eDistributing responsibility and authorities among sections and services of organization
according to elements of QMS;

After forming the organizational structure of QMS, methodical materials of organization is
worked out and comparative analysis of QMS is taken which covers examination of documents to
define whether it is appropriate for the requirements of QMS.

And then the actual situation of production is analyzed, “weak points” are defined and their
leverage towards stability of quality of process and products are evaluated [7,8].

1.1 Defining the duties and goals of QMS
Stage 1

12 Setting up organisational structure of QMS N L

Preperatron 1or the
1.3 Inspecting the actual case of the fim
1.4 Arranging the quality management policy processing of QMS
1.5 Composing the establishment plan of QMS Setting up organisational
1.6 Traning of staff structure of QMS
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2.1 Arrangement of Quality guidance
Stage 2
2.2 Arrangement of documented procedures
23 Examination of QMS documents Composmg the document
complex of QMS
24 Deal and approval of QMS documents
25 Traning of staff
3l Control of QMS documents in departments
— . , Stage 3
3.2 | Application of QMS elements in the structural sections
of the firm | Application of QMS
33 Control of internal audit system
34 | Analysis of audit results. Removing the discrepancies
4.1 Pre-certification audit of QMS. Elimination of
insufficencies based on audit outcomes Stage 3
4.2 | Selection of certification agency over QMS, making Preparing and carrvine out
order and contract P g ) ying
43 Conduct of QMS certiication the certification of QMS

lllustration 1. QMS establishment alqorithm of a firm

Following actions have to be taken in order to learn the production conditions[8,9]:

eHandling the methodical materials;

eAnalysing and evaluating the production elements on the technical preperation line of a
commodity;

eEvaluating and analysing the comformity of actual results with goals in quality field and
quality requirements of product in the all the stages of life cycle of product.

Establishment plan of QMS is prepared based on the results of complex analyse of
documents and firm’s copmlex inspection. Higher executives work out the quality policy of
organisation, introduce this policy to staff and provide the training of the personnel based on
arranged teaching programs.

In the second stage of arrangement of QMS complex of documents are composed and
applied. In this frame followings have to be accomplished:

eArranging the main document of QMS — Quality Guidance project;

eDetermining the initial requirements to the documents of QMS;

eArranging the documented procesures or firm standards based on the approved plan;

e\Working out runing procedures of QMS;

oCunducting the expertise of the complex documents of QMS;
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eArranging and completing, dealing and approving the QMS standards.

In the famework of this stage also trainings of staff are held.

The responsibility of third stage is the application of documents complex, providing the analyse
of QMS operations both in departments and entire firm, arrangement of internal audit system.

Followings are considered in this stage:

eHelding the trainings over the application issues of QMS documents to production
process;

eExamination of QMS in production;

eDetermination of the application rules and duration of QMS elements to the structural
parts of a firm;

eApplication of Quality Management System;

eEstablishment of expert - auditor group;

eTraining of experts over internal audit of;

¢Conducting QMS audit;

eAnalysising QMS and results of audit in whole of the enterprise;

oEliminating incompatibilities, revealed through the auditing.

Works are implemented related to preperation of QMS for certification and certification
process itself. Stages are as follows[8,9,10]:

eControlling the compliance of QMS of a firm with 1ISO 900-2015 standard over the
elements;

¢Conducting internal audit before the certification of QMS;

eEvaluating internal audit resuls and putting forward recommendations for the
complementation of seperate elements of set QMS;

¢ Selecting certification agency;

eMaking decision on the duration of certification process and ordering for this;

eMaking contract for the certification of QMS;

e Training of the stuff to work with external auditors;

eIntoruducing the QMS to certification process;

¢Conducting the certification of QMS.

In order to reach the set goals in the field of quality management, in the Republic, it is
important to use systematic approach in quality delivery and and its developement. Followings are
recommended to get this:

1. Goal and duties in the branch of advancement, delivery and and improvement of
quality ahs always to be in the basis of economic policy of every firm, company etc.;

2. The main aim of a firm, company, etc. has to be providing the demand and inquiries of
consumers, reaching the expected results with minimum costs and in a given time frame delivering
(serving) the good to costumer;

3. The criterion of defined goals in quality branch has to be supply of consumer claims;

4. High quality equipments have to be used in order to manufacture high quality goods or
provide high quality service;

5. All employees have to work creatively and honestly in the field of improvement and
boost of quality, continiously.

In order to generalize ideas above, arrangement of quality management system in industry
enterprises is sophisticated, complex problem, solving of this problem serves for competitive
production in enterprise (firm, company), and this, leads to define the market segment of the overall
product, which has very significant role in market relations.

To conclude all, menthioned above, the quality and competitiveness of the product is one
of the most important and proir directions of the economic growth. Integration to world economy
and gaining new market segments, is exactly related with quality and competitiveness.
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Abstract

The article describes the conditions in which the work of acoustic magnetic device, designed for
nonchemical treatment of hydroponic solution, takes place. The criteria, establishing the initial state
of the chains, containing mutual inductance, are analyzed. The paper establishes the criteria
relating the physical parameters of the environment with the output parameters of the device. The
similarity of conditions of heat transfer on the surface of the device is provided, and the relation of
the scale of temperature and power lost when heating the ferrite and winding machine is
determined. The criterion of the heat transfer process is defined. The criterion of the conditions at
the boundaries of the system and cavitating liquid is determined. In accordance with the task on the
basis of the third theorem of similarity, the group of criteria that provides the similarity of the model
to the proposed original by all existing indicators is selected.

Key words: acousto-magnetic device, similarity criterion, physical parameters, geometric
parameters, heat transfer process, thermal regime.

AHHOTauusA
B ctatbe paccmoTpeHbl yCrnoBusi, B KOTOPbLIX NpoTekaeT paboTa akycTo-MarHMTHOrO annapara,
npegHasHayeHHoro ans 6e3peareHTHoM 006pabOTKM TMAOPOMOHHOIO pacTeopa. PaccMoTpeHbl
Kputepuu, yCTaHasnumBatouimne Ha4vanbHoe COCTOAHNE Ll,ene|7|, cogepxatwimx B3auMHbIE

© Korzhakov A.V., Korzhakov V.E., Korzhakova S.A., 2016
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MHOYKTMBHOCTU. B paboTe ycTaHOBMNEHbI KpUTEPUM, CBA3bIBaKOLLME hr3nyeckme napameTpbl cpepl
C BbIXOOHbIMM MapameTpamu annaparta. Ob6ecneyeHo nopobue yYCNoBWM TENNOOTAAYM Ha
NOBEPXHOCTM annapara, U yCTaHOBMeHa CBsi3b Maclutaba TemnepaTypbl ¥ MOLLHOCTU, TepsiemMoi
npu HarpeBaHuu cbepputa 1 0OMOTOK annapaTa. YCTaHOBIEH KpUTepuid npouecca TennooTaaun.
YCTaHOBNEH KpUTEpWUA YCMOBUM Ha rpaHvMuax CUCTEMbl W KaBUTUPYOLWEW >kugkoctn. B
COOTBETCTBMU C MOCTABMEHHOW 3agadell Ha OCHOBEe TPeTben Teopembl Nogobusi, BeibpaHa rpynna
KputepneB, koTopass obecneuvBaeT nogobve Mogenu npegnaraemMomy opurMHamy no Bcem
CYLLIECTBYIOLLMM MoKa3aTensm.

KnioueBble cnoBa: aKkyCTO-MarHWTHbIA annapart, Kputepuid nogobwusi, dusmyeckne napameTpbl,
reoMeTpuyeckre napameTpbl, MPOLECC TENNOOTAAYN, TENSIOBON PEXMM.

AKTyanbHOCTb UCcneaoBaHUA.

YcnoBus, B KOTOPbIX MNpoTekaeT paboTa akycTo-MarHUTHOrO annapaTta, SBhAAlTCS
CMNOXHbIMM MO KONMUYECTBY B3aMMOCBSA3ei M Mo xapakTepy. PeluaTb 3agaum B TakuMx YCHOBUAX
aHanUTMYecKUM MyTéM 3aTPyOHUTENbHO M3-3a GOMbLUOrO KONMMYECTBa NMEPEMEHHBIX U CIIOXHOCTU
HeKOoTOopbIX 3aBUcUMocTein. CpaBHEHUE ABMEHUS B MOAENMU U OpuUriHarne ¢ pesynbTaToM aHanusa,
No3BONAET YTOYHWUTL YCMOBUS MoaenupoBaHus. MeTtogamu MoOenupoBaHUsi, OCHOBaHHBLIMU Ha
TEopUM Noaobus MOXHO HaWTU KpUTEPUM NOJOOKSA NS NPOLLECCoB, NPOTEKaoLWMX B opuUriHane, n
BbIAENUTb M3 UX YKCna onpeaensiowme kputepun. Kputepun, cogepxalimne UCKoMble napameTpbl
npouecca, SBMSAOTCA CcneacTeBMemM noAodbuss UM OOMMKHbI - paccmaTpuBaTbCsl  Kak — QoyHKUMK
onpegensowmx kputepues. Onpeaensiowine KpuUtepun OOMMKHbI COCTaBMSATLCA M3 3aaHHbIX
napameTpoB 3NIEMEHTOB CUCTEMbI U HE3ABUCHMbIX NapaMeTPOB MNpoLiecca.

MocTtaHOBKa U pelieHue 3agaun.

AHanus u3mepsieMblX BENWYUH CBHA3aH C YCTaHOBMEHVeM Buaa (YHKUMOHAaNbHON
3aBMCUMMOCTU Mexay NepemMeHHbIMU, XapaKTepuaylLlmmMmn seneHve. Bua atnx dyHKUMOHanbHbIX
3aBMCMMOCTEN yCTaHaBnNMBaeTCs Npu 0600LEHUN SKCNEPUMEHTAarNbHBLIX AaHHbLIX. Takum obpasom,
Teopus JaeT BO3MOXHOCTb OTBETUTb Ha crefyloliue BaxHble BOMPOCHl, BO3HMKaloLuMe npu
NNaHMPOBaHUM 3KcnepumMmeHTa, 06paboTke ONbITHLIX AAHHBIX W MCMNOMb30BAHUWM 3MMUPUYECKMX
pe3ynbTaToB: Kakme BEMUYMHBLI HAOo M3MEPSITb B OMbITe; Kak obpabaTtbiBaTe pesynbTaThl ONbiTa; B
Kakux npegernax MOXHO Nonb30BaTbCsA NOMYYEHHOW SMNUPUYECKON 3aBUCUMOCTLIO. YCTaHOBUTL Y
co3gatb Nogobue SIBNEHU BO3MOXHO MpuW MOMOLLM TpeTbel Teopembl nogobus. CornacHo aton
TeopemMe HeobxoOMMbIM WM  OOCTaTOYHbIM YCMOBMEM Ans  Cco3faHust nogobus  asnsetcs
COOTBETCTBME CXOACTBEHHLIX MapameTpoB, BXOOALWMX B YCNOBUS OAHO3HAYHOCTWU, U PaBEHCTBO
onpegensitowmx KputepneB nogobusi. YCrnoBusi 0OgHO3HA4YHOCTU ONpemsensitoT VMHAMBUAOYamnbHble
ocobeHHOCTM npoLiecca, Bbiaensis U3 MHOroobpasns NpoLeccoB AAaHHOMO Kracca — KOHKPETHbIA. K
HUM OTHOCATCA (aKTOpbl W YCMOBWSA, He 3aBUCALLME OT MEexaHM3Ma Camoro SABIEeHUS:
reoMeTpuyeckne CBOWCTBa CUCTEMbl, B KOTOPOW MpoTekaeT npouecc; duanyeckme napameTpbl
cpeabl U Ten, obpasylolumx CUCTeMy; HavarbHOE COCTOSIHME CUCTEMbl; YCIOBWUS Ha rpaHuuax
CUCTEMbI U KAaBUTUPYIOLLEN XXMOKOCTM; B3aUMOLENCTBNE OOBbEKTA U BHELLHEN cpeabl.

Ons Toro 4tobbl ycTaHOBWUTb WM C€O3daTb KpUTepuarbHble 3aBUCUMOCTU HeobXxoaMMO
N3Y4YnTb SIBMEHME aKyCTO-MarHUTHOIO MONs, NONb3ysCh PAAOM KpUTEPUEB YCTAHOBIEHHBLIX COrMacHo
YCNOBUIO OAHO3HAYHOCTM: TyfT3M3 iy sums iy B NPOBOAUMBIX OMbITaX ObINM M3MEPeHbl BEMUYUHBI,
KOTOpbIE COAEepXKaTCs B KpUTEPUsiX Nogobust n3y4aemoro siBneHusi, a pesynbTaTbl UCCreaoBaHWs
npeacTaBreHbl B BUAE KpUTeprarnbHbIX 3aBUCUMOCTEN.

lMpoTekaHne npoLEecCOB B akyCTO-MarHUTHOM MONie XapaKTepu3yeTcs cregyloLwmmm
KpuTEepMsaMM nogobus:

— 0600OLLEHHbIE KPUTEPUN FEOMETPUYECKUX MapamMeTpOB pa3sHblX TUMOB U KOHCTPYKLWWA
aKyCTO-MarHUTHOro annapaTa;

— KpuTepuwn, cBeA3blBaOWMe duanyeckue napameTpbl, BHEWHENn cpegbl W akycTo-
MarHMTHOro annapara;

— KpWUTEpPWW, YCTaHaBMMBAKOLWIMIN OTHOLUEHWE TemnepaTtypbl OKpyXawlen cpeabl K
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TENNoBOMY pexumMy paboTbl annapaTa;

— KpUTEPUW, yCTaHaBNMBalOLLME HayarbHOE COCTOSHME Lenu, coaepxalleri B3auMHble
MHOYKTUBHOCTY;

— KpuUTEpWUW, YCTaHaBNMBAKOLIMIN YCNOBUS Ha rpaHULax CUCTEMbl W KaBUTMPYOLLEN
YKUAOKOCTMW.

PaccmoTpeHne KpuTepveB YCTaHaBNMBAKOLWMX HavyanbHOE COCTOsIHME Lenwu,
coaepXxallen B3auMHble MHAYKTUBHOCTU. PaccMOTpuM Lenb, COCTOSALLYHO M3 YETbIPEX KOHTYPOB:
nepBbIN U3 HUX UMeeT napameTpbl B,. L, .1, 1 BKIIOYaeTCs Ha MMyrnbcHoOe HanpsbkeHune [f,, BTOpon
KOHTYp  Rg.L;.I;, BKNOYAETCA Ha UMMYNbCHOE HanpsikeHuwe U, TPETUA KOHTYpP Ralg. I
BKIIOYAETCA Ha WMMYNbCHOE HanpsbkeHne Uy W 4eTBepTbid - KOPOTKO3AMKHYTbLIA KOHTYP,
XapakTepusyloLmnincs napametTpamu Ry, L. l;. B LlenoMm cxema sABNsieTCA CUCTEMON, COCTOsLLENR 13
yeTblpex noacucrtem (KoHtypos 1,2,3,4).

Ecnu BBecTn nepemeHHbie Tuna boolean ansa coctosHui Boikntoyatenen (SA1, SA2, SA3
NpUHUMaOT 3HadeHve 0 mnm 1), TO anropuTM NocneaoBaTeNbHOCTM BKIMHOYEHUS BbIKMOYaTenemn
SA1 m SA2 wn SA3 MOXHO nNpeactaButb B BUAE: 1E‘]!‘:SA‘I=‘I,SA2=O,SA3=1;

ér:sm =1,SA2=0,SA3=0; %r;sm =1,SA2=1,SA3=0; gr:sm =0,SA2=1,SA3=0;
ET:SA1=O,SA2=1,SA3=1; T:SA1=0,SA2=0,SA3=1.
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R4 14 l
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L4
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PucyHok 1 — Cxema 3amelLeHns aneKTPOMarH1MTHOM COCTaBNSAoLLEN aKyCTO-MarHMTHOro annapara

Pewum 3adavy nodobusi yenel. CornacHo nepBoMYy [OMOMHUTENBHOMY MONOXEHUIO,
cucTembl NogobHbI, ecnu COOTBeTCTBeHHO noaoGHbI cocTaBnsiloOLLME UX NOACUCTEMBI. PaccmoTpum

COCTOAHUNE CUCTEMbI B MOMEHT BpeMeHVI T KOTOpoe MOYXHO onucaTb CUCTEMON ypaBHeHVIVI
(&i = Ef_Ri‘r‘ by

{0 = iRy +
MpvMeHum crnocob UHTerpanbHbIX aHanorOB [1]. Haxogum nsate kputepueB nopobwus,
iRy W iy Ry ypaBHeHNs cuctembl (1):

Tippd oM b Twfopw Lo Thoop Ml Tl
t "_Er-.l_r 4_.—=4r t"UEF TRy L, ot 4]
M, M,
roe Ty =E—*‘, 1"‘.,14=E—“ — MOCTOSAHHbIE BpemeHM B3aUMOUHOYKLUN COOTBETCTBEHHO
= 1 £l

KOHTYpoB 1 1 4. YcTaHOBUM kpuTepum nogobus ¢ noMoLbio i — Teopembl. Mpyu 3Tom Heobxoaumo
NPVHATL BO BHMMaHWe BCe napamMeTpbl, KOTOpble XapakTepusyloT BCe 3MeMeHTbl U Mpouecchl,
npoTeKkaroLmne B 3TUX KOHTypax.
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[ina nepsoro koHTypa 310 byaeTt Habop napameTpoB: U,. iy, iy, By Ly, My . @ Yncno copm
samven Fp =21, F =10, HesaBucuMble napameTpbl: iy, Rt ANS BTOPOro W iy Ryt nepsoro
KOHTypa. [pn 3TOM NONy4nM cemb KpuTepues noaobus:

U L. _ My _ k. _ L. _ _ My _ _ kL
MTiry TRy TRy VUL S TRy TRy T
Mpn aTom ‘.'T!f =7 -7, a m =7 7. OctanbHble kputepun (i, m2.7)) cosnaparot ¢

COOTBETCTBYIOLUMMU KPUTEPUSMW, MOMNYYEHHbIMW Ha 0ase w— Teopembl (my. 7, o). 3anuiiem
KpuUTepuarbHble ypaBHEHWS!, COOTBETCTBYIOLLME KOHTYpaMm 1 1 4:
my = fi(g. 3, )5 W7 = fa(ms g ).
BblpaxeHune Kputepus m, 3KBMBANEHTHO KpuTepuio m,. B utore nonyunm gns momeHTa
]
BpemeHn ¢ T KpuTtepnaneHoe ypaBHeHue:

(Uy)my = fa(mymamsmwy). )
[1ns nogo6uns npoLeccoB HEOBX0AMMO M AOCTAaTOYHO PaBEHCTBO YEThIPEX ONpeaensoLLmMX

KpUTepues:
T, T T T
Tp,. T LT

t t’

4
ﬂonyquHble Kputepun HO,D,OGI/IH OCTalTCA cnpaBeannBbiMn OAnNd MOMEHTOB BpeMeHU ET

z 1
n T. Mo aHanorum ¢ MOMEHTOM BPEMEHMU —T KpuTepuarbHoe ypaBHeH1e Ans MOMeHTa BpeMeHM 7

nmeeT BUA;
(Uz)mg=Fg(mg, Wy, W5, T4
Co0TBETCTBEHHO KpUTEpManbHOe ypaBHEHWE AN MOMeHTa BpemeHu T nmeeT BuUA:
(Uz)mys=fs(myg. my7. Ws. 'len'f'-
YcTaHoBUM KpUTEpUM Nogobusi B MOMEHT BPEMEHU ET'

d )
Iui = itp.j_ + E:%.lef. + ;‘-{“ig +*"fiiii,”‘

- lf ’s P Y
tu: = f;R: +§J,VL;‘.= + J'f;‘iké +1"1";:(lij)‘v

ﬂpl/l aeneHnun ypaBHeHVIIh Ha BTOpPbIe 4fieHbl Nofy4YnM Mo YeTbipe Kputepua nO,D,OGI/Iﬂ n3
Ka)xaoro ypaBHeHusA:

1
B ntore nony4um kputepuansHoe ypaBHeHUe ANst MOMeHTa BpemeHn (T

(Uy Ugymap=Ffig(me. 73 Ty T ﬁj_.'--'f'-_isﬁ-""r: 7+ Mz Mg
YcTaHoBUM KpUTEpUM Nogobusi B MOMEHT BPEMEHN ET'

d )
IGL = it,\p.;_ + ;ELL:L + &"{L:i: +1‘-f13i4?f’~

: 4. . .
LL‘: = f:R: +;J,_L:5: + J'f:ial +a‘!1’:4f__ij§v

Mpw OeneHun ypaBHEHWI Ha BTOpPbIE YNEHbl MOSyYUM MO YeTbipe KpUtepusi nogobust us
KaXk0ro ypaBHEHUSI:
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iy
- i ] i
[ iRy Ryts Ryty 1y Btz 4
1,,}4 U ys_ by My hoye My b
Towm T Filhae = el B — T
e T:R: “ R:fg 4 R:f; s = p:f; by
ey =Mz, o b Man kL
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3
B ntore nonyunm kputepuarnsHoe ypaBHeHUE AMsi CUCTEMbI B LIENW B MOMEHT BpemeHun £ T:

(U Uyymyg=f11 (1, 72, g, Wq, W34, W37, W35, M3g).

5
YCTaHOBUM KpUTEPUN NOL0GKS B MOMEHT BpemeHn ¢ T.

d
£ % 4 : i e i 3 .
Bl t;E; 'E’;t‘ig f: v imaly T .Pfi: b ld

tiy = iRy + E—‘:cjz.: By + Mogiy + M,
12

Mpw OeneHun ypaBHEHWI Ha BTOpPbIE YNEHbl MOSyYUM MO YeTbipe KpUtepusi nogobust us
KaXka0ro ypaBHEHWS:

My b oys_Mag by
Ftls 'f; E Eifg i-:
B 1 1
My & v Mp i
= vt Ty —
Haty fa 23 F.':f'_: la
Wy =z, g =k Myg = Mgy = —=3 7 =k
AL TRt A T TR M T R T TG
oy _ 0 .oys_ & ¥
npl/l 9TOM T3, = E_ Tyg; Moy = At Mygh Moy = TMgg =My " Myg
P B T
Mg = Mgy = Mgy "Tap, Moy = Mgiflyy = Mg Mgy = Mag =Myp " Myyd Wi = Myp = Myy -l455-
Mony4mm kpuTepmnanbHoe ypaBHEHME AN CUCTEMbI B LIENW B MOMEHT BpemeHn T

&
(Uy Uz)mrsp=f 12 (mwy. w2, Mg, g, W3¢, W37, Tag, Wag).

B wurtore nonyynm KpuTepun, YyCTaHaBnNMBalOLWWMA HayanbHOe COCTOAHUE uenu,
coaepxallen B3anMHble MHAYKTUBHOCTU:

59 =f13(mwy, 703, g, Wg. Mag. Ma7. Mag. W)

Kputepun, cssAsbiBatowme cusnyeckne napameTpbl, BHelHeWn cpeabl u AMA.
MarHuToCcTpukUmMoHHan aecopMaums CrioxHbiM 06pa3oM 3aBUCKUT OT MHAYKUMU WU HaMPSPKEHHOCTU
MarHMTHOTO MONS, TaK Kak 3Ta 3aBUCUMOCTb OMNpefensieTcsl XapakTepom LOMEHHOW CTPYKTYpbl.
Mockonbky Aedopmaums deppomarHMTHoro obpasua onpegensercs TONbKO MOAYNEM BHELLHEro
MarHMTHOTO MoMs, NPW HaNOXEHWN 3HAKOMEePEMEHHOro Nons C 4acToTOn u3meHeHus f pasmepsbl
06pasua N3MeHsIIoTCA OT MMHUMArbHOTO A0 MaKCUMaribHOrO 3HaYeHns ABaxAbl 3a nepuop, T.e. C
yactoton 2f. CornacHo o6Ller Teopuu 3NEeKTPoaKyCcTUYeckux npeobpasoBaTeneit 3anuiem
NOSHYIO CUCTEMY YpaBHEHWUIA MarHMTOCTpMKu,MOHHorongpeOGpasoBaTenﬂ.

U=zl ——w
& T
na C

F=—1-"Hy
= v

roe z, = z,+ % — 3MEeKTPMYECKoe CoMpoTUBIEHE 3aTOPMOXKEHHOIO NpeobpasoBaTens;

C,=0C— ':T — YNPYrocTb Npu NOCTOAHHOM MarHUTOABVXYLLEN cune.
: A
[ns curHana Tvna meanap p = is(t),

. A 1 1 I
roe =(th = :(cmwr —crcosiat + EcosEr.ut 1] € — amnmutyga Meanapa, w=-— -
Kpyrosasi HacToTa OCHOBHOW rapMOHWKN.
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BbipaxkeHune nsi BXOQHOMO 351eKTPUYECKoro ConpoTBeHUs npeobpasoBartens:
E8(f)le
L+G [ Ry C- st Fm)— 20001 Q)

E=Zpt

rae Ly — MHOYKTMBHOCTL annapara.

Mpy NpnbnuxeHUn K pe3oHaHCHOW YacToTe CONPOTUBIIEHWE NagaeT U3-3a YMEHbLUEHWs!
yneHa € — s(t)m.

CoOCTBEHHbLIA MapaMeTp MarHUTHOW W MEXaHW4YecKOW CTOPOH B BWAE MarHWTHOro
CONPOTUBMEHUSA:

ul
Ry = ———,
rae |: — AnnHa MarHuTonposoaa, I!';i"l" — MarHuTHaa BOCNPUUMYUBOCTD, W= MarHMUTHada

npoHuuaemocTtb depputa.[2]
MsBecTHO [3], 4TO nNpyv NPAMOYrofibHOM HanpsKEeHUW MOLUHOCTb Ha BXode annapara
obycroernieHa TONMbKO MePBON rapMOHMKOM Toka. OTHOLIEHME pPeaKTUBHOW COCTaBnsioOLLEei

HanpshKeHWsl Ha 3aXKMMax annapara K HanpsbkeHuio Ha BxoJe Bcel Lienu:
o
Ty = i_,_“

MapameTp annapata, paBHbli OTHOLUEHWIO MNAOEHUs HanpsbKeHUss Ha  aKTMBHOM
COnpoTMBMEHNM OOMOTKM KO BCEMY HAMNPSKEHWIO, NPUNOXEHHOMY K 3a)KMMaMm annapara:

I'.J.I.T

Mge =——
1=l
KpuTepun, xapakTepumayoLnin akTUBHOE NafieHne HanpshkeHne B Lenu:
= U )
.I.54 —_ fmi‘.
Unpuly, — aMnnuTygHble 3HaYeHUs HanpsbkeHnss U Toka MOXHO onpefenuTb Mo
ocuunnorpaMmmam.
Z
/ )
O
R
&)
PucyHok 2 — O6wuii Bug (a) u cedeHne marHmTonpoBoza (6) KonbLeBOro MarHUTOCTPUKLMOHHOTO

npeobpasoBaTtens

MakcumarnbHoe 3HadeHue konebaTenbHOW CKOPOCTM onpedensieTcsi Kak NMHENHbIMU
pa3mepamu npeobpasoBaTensi, Tak W 3HAYEHWEM aKyCTUHECKOW Harpysku, Mnpu4emM YCrioBusi
pesoHaHca He 3aBMCUT OT MOSOXEHUSI NITOCKOCTU NPUNOXEHUs] 3KBUBANEHTHOW BO30yxaatoLlen
cunbl. MockonbKy, kKak NpaBuio, Npeobpa3oBaTeny UCNosb3yT Ha YacToTe OCHOBHOMO pPe30HaHCa,
roe MexaHW4yeckue noTepu OTHOCUMTENbHO Manbl U BOSIHOBOE YMUCIIO K MOXHO cuMTaTtb MHUMOWN
BENNYNHOMN.

KonbueBoi paguanbHo konedntoLmincs npeobpasoBaTtenb, BoINOMHEH B BUAE LUMNUMHApPa C
nnowaabio ceveHns S, TonwmHonW b u BHewHum pagmycom R (PucyHok 2). Tok B obmoTtke |
BO30Y)KAEHUS1 Bbl3blBAa€T OAHOPOAHYIO BAOMb KOMbLia HaMarHMYeHHOCTb j = 3 , rAe n — yucno

IR

BMTKOB MpoBoaa. Mo OKPY)KHOCTM BO3HMKAET MEXaHW4eckoe HanpskeHue & = Rf, rne a —
MarHMTOCTPUKLMOHHasA nocTosHHas. CBOWCTBO MaTtepuana, onpegensioliee npeobpasoBaHue
y . h
MarHuTHOM SHEPIrMM B MEXaHMUYECKYIO, XapaKTepn3yeTcs NOCTOAHHON @ = o
BbipaxeHue, cBasbiBaloLLee BbIXOAHON napameTp — cuny F n BxogHowm — Tok I:
4mns,
F = i 2.

HanpskeHne Ha anektpudeckom Bxoge U :iw?'Jﬂlfrj [5]. N3 (2) HenocpencTBEHHO
cnegyetr kpuTepuint  nogobus,  XapakTepusylowuii  3aBUCMMOCTb  BXOAHOMO C  BbIXOAHbIM
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napamMmeTpom:
- FA
TER T ymnShaal
HamarHuyeHHOCTb Bblpa3uMm 4epe3 pgedopmaumio z, CBsI3aHHY C konebaTenbHon
CKOPOCTbIO Ha MexaHN4YeCKOM BbiXoae 1.
F—1 L
| = kg aE — Kl R
nO,D,CTaBI/IB 9TO 3Ha4YeHue B BblpaXeHne ANA HanpsaXeHna Ha 3rneKTpuy4eckom Bxoae,
nony4mm:

4Tns
U=="k,av. )
A
KoneGaTenbHasi CKOPOCTb Ha MEXaHUYECKOM BbIXOAE:
C
= %
E;Lm“;ﬂ_ ’

roe U— HanpshkeHne Ha aneKkTpuYeckoM BXode, @ — MarHUTOCTPUKLMOHHasA NOCTOAHHas,
Fm — MarHuTHas BOCMPUMMYMBOCTb, R — BHELWHWM paguyc, n — 4MCNo BUTKOB nposoga, S —
nnowane ceveHuns uunuHapa [5].

Monyuum kpuTepuii nogobus OnNsi aHanNUTUYECKOW 3aBUCMMOCTU MEXAY NepeMeHHbIMU
BblpaxeHus (3), Mcnonb3ys ycnosue nogobus:

UR

dmnSk, av

Bocnonb3yemcs CBOWCTBOM, NMPUCYLLMM BCEM KpUTEPUSIM Mogobusi, 3aknovarllemcs B
cnegytoLem: Kputepumn nogobust noboro sABneHns MoryT npeobpas3oBbiBaTLCS B KPUTEPUM APYTON
dopMbI, Nony4yaemble 3a CHET onepauuin NEPEeMHOXEHNS 1N AeneHns Kputepues, BO3BeeHNEM
MX B CTENEHb UMW YMHOXEHMUS Ha NoOON NOCTOSIHHBIA KO3hULMEHT & [4]. MMonyunm Kputepuii,
CBA3bIBaAOLWMNIA (Pu3nyeckne napameTpbl, NocTynalwowme U3 cpedbl C BbIXOAHBIMM NapamMeTpamm
annapara nyTem JeneHust KpUTepust is; Ha fss

UR AmnShyal ur

"5 = imnSkyav  FR  oF

Mg =

Kputepuin, ycTaHOBMBLUMA OTHOLUEHMWE TeMnepaTypbl OKpYyXarlwen cpeabl K
TennoBOMy pexumy paboTbl annaparta. [1pyM NpoekTMpoBaHUKM akycTO-MarHMTHOro annapara
(AMA) Heobxooumo yunTbIBaTb TEMMNEPATypy NeperpeBa, MOCKOMbKY OHA Bbl3blBAET YCKOPEHHOE
cTtapeHue un Bbixod us ctposd AMA. Cnvwkom marnoe 3HadyeHve NPUBOAUT K NOBLILLEHUIO pacxoay
nposoga 06MOTKM U yOOPOXKaHUIO M3aenus. YCTaHaBNMBaEeTCS 3Ha4YeHWe TemnepaTtypbl neperpesa
AMA 3zaBucdAwen ot 3dpeKTMBHOCTM TennooTBoga C €ro MOoBEepxXHOCTU. OPpPEKTUBHOCTb
onpegensietTcs koahdMuneHToM TennoobMeHa &, KOTOPbIA XapakTepU3yeT MOLLHOCTb, OTBOAMMYHO
C eOvHUUbI MOBEPXHOCTU NPW M3MEHEHUW TemnepaTtypbl Ha oguH rpagyc. TennoobmeH AMA c
OKpYy>KaloLLen cpeaio nNpomcxoauT vyepe3 GoKoBble U TOpLEBblE NOBEPXHOCTM. B obwem cnyyae,
ONs 3a0aHusl YCINOBUIA OXNaXkAeHUst Hado BBECTM CBOW KO3(PMUMEHT TennoobmeHa ans Kaxaon
nosepxHocTn AMA. TennoobmeH TopoupansHoro AMA c OoKpyKaloLei Cpefoit ocyLLecTBNseTcs
Yyepe3 ABe OOKOBbIX W [BE TOPLIEBbIX MOBEPXHOCTWU. [locKONbKy 3apaHee He W3BECTHO, Kakue
dakTopbl U kakum obpaszom OyayT BAMSITb Ha BeNUYUHbI KO3MMULMEHTOB TennoobmeHa B
KOHKPETHbIX YCnoBusaxX akcnnyaTtaumm AMA, npumemM gonyuieHue, 4YTo ycrosus oxnaxaeHnsa AMA
OOMHAaKOBbI MO BCEW MOBEPXHOCTU, U BCE KOIMUMEHTbI TennoobmeHa paBHbl Mexay cobon:
By = g = @y = @y = dp.

AMA vmeeT cnepylolume reomeTpuyeckue pasmepbl: R, — paguyc okHa (pabouyasi 3oHa),
R, — BHelHWn paguyc, i — BbicoTa AMA.

M3 paboTbl [6] MOXHO NPUMeEHWUTb BblpaxkeHue Anst pacdeta AMA. YcTaHOBMBLUAsCS
TemnepaTypa neperpesa TopouaansHoOro TpaHcopmaTopa:

_ riF#F
© TD T @y YT (4)
roe r; — TMOMHOe COMpoTUBMIEHWe annaparta, y — TemnepaTypHbii KO3 MULMEHT
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COMPOTUBMEHUs!, i — MOJIHOE 3HAYeHUs Toka annaparta, @ — CpefHsas Temnepatypa no o6bémy
annapata, T, — TemnepaTtypa OKpyxalLllein cpefbl, F; — Mnowaas MoBepxHOCTM annapara,
ryi’ + B.— NOMHast MOLWHOCTb NOTepb, B, — NOTepu B MarHMTONpOBOAE.

lMonHoe conpoTuBneHve annapaTta Bbluucnserca no copmyne (1) U COOTBETCTBEHHO
paBHO 3HAYEHWIO BXOLHOIO 3MEKTPUYECKOro CONpPOTMBEHUst npeobpa3oBaTens z.

MoTepn B MarHMTONpPOBOAE COCTOSAT M3 MOTEPb Ha BUXPEBblE TOKW W ructepesnc [7].
MoLLHOCTb, TepsieMyto 3a CHET BUXPEBBIX TOKOB F;, MOXHO noAcyuntaTth no gopmyre:

3 v
P ==1.d-st)-B,-107)
s p( 5(0)-B,+10°)

roe 01 — KOI(MUUMEHT, 3aBUCALUMA OT MarHUTOCTPUKLMOHHOrO martepuana; p —
NNOTHOCTb MarHUTOCTPUKLUMOHHOTO MaTtepuana; d — TonwwmHa kombua; s(t) — dactota; B,—
aMnnnTyaHoe 3HayeHne MarHUTHOW MHAYKUMKN (HAaXoaUTCS NO KPUBLIM MAarHUTOCTPUKLIMM).

MoTeps MOLLHOCTU 3a CYET rmcTepesunca F, onpenensercs us BblPaKeHUs:

1,6
P =§s(t)-10-2( 5, j :
P

1000
roe 62 — K03PMPULMEHT, 3aBUCALLUIA OT MAarHUTOCTPUKLLMOHHOIrO MaTepuana.
Pr = .PB =+ Pr'

3aBucumoctb (4) peanusyeTtcs, ecnu 3HameHaTenb Apobu nonoxuTteneH. B aTo
BblpaXeHne BxXoAuUT nnowlagb NoBepxXHOCTU annaparta. I'Ipennonomvnvl, 4YTO BennymHa nnowaan
annaparta n MmarHmtonpoBsoaa NoCcToAHHa U He 3aBUCUT OT MOLLIHOCTW annaparTa.

Beegem koadpcpuumeHT nopgobus, Kak  OTHOWEHMe nrowager annapata WU
MarHutonposoaa:

o

:TE-Q = (5)
rae F — nnowaab NnoBepxXHOCTN MarHMTONPOBOAA, F, — NnioLwianb NoBepxXHOCTY annapara.
MoactaBum B BhipaxeHue (4) 3HaveHne F,, BbipaxeHHoe 13 (5), nony4nm:

it + B
5 Tplipf — X7l
Beegem 0606LUEHHBbIN  KO3MMULMEHT NOJ0OUA TennoobMeHa gy = Mepily, TOrAda
yCcTaHoBMBLUasicst TeMnepaTypa neperpesa AMA MoxeT ObITb 3anvcaHa B BUAe:
Fold+P.
B-Tp =2

TogF—KTol®

)
E

-1 =

(6)
MonHoe 3Ha4eHve Toka annapaTa COCTOUT U3 aKTUBHOMW U peakTUBHON cocTaBnstoLlen [6]:

. | B 2 I 3
ip= \'(w;‘j] + (—:Hi r)ia@'-"j ,

rae E — 3[1C obmoTok annapaTa, m, — Macca MarHuTonposoda, S — nnowagp cevYeHus
MarHMTonpoBoAa, i, — MarHuTHas MOCTOAHHasA, paBHas drin™? MH/M, g — OTHOcUTEnbHas
MarHutHasa npoHuuaemMocCTb MaTtepuana marHutonposona, W — YMCIO BUTKOB 0BMOTKMU annaparta,
F, — yAaenbHas MOLLHOCTL NoTepb B heppuTe, (i) — YacToTa Toka nogaBaeMoro Ha annapar.

Bec nanyyatens i, onpeaenseTcs u3 BblpaXKeHns:

o hk ” n
m =5 (2R, — (2R,

rae g, — NNOTHOCTL dheppuTa.
BenuunHy F, MOXHO onpegenuts 13 gopmyribl:
F =mhp.

Mpn pacyeTe annapata Ha BbLICOKMX YacTOTax, W3-3a MOSBMEHUS  SIBMEHUS
NOBEPXHOCTHOrO 3dbpexTa, akTMBHOE CONPOTUBIIEHWE annaparta MOXHO OnpeaenuThL no dhopmMyne:
L

q )

rae wg — YUCNo BUTKOB OOHOWM KaTyLKK, I, — CpeaHsas AnvHa BUTKa OOMOTKW, r; — YACHO
KaTywek B annapate, &, — KOIMMOULMEHT YBENNYEHUS CONPOTUBNEHNS, paBHbii 1,05 — 1,3, g —
yAenbHOoe 3MeKTpU4eckoe CoONPOTUBIEHNE NPOBOAHMKA, § — CEYEHVe NPOBOAHMKA.
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C uenbto npoBepku rmnoTesbl (6) H6bina NpoBeAeHa cepust SKCNEPUMEHTOB C annapaTamMu
Pa3NUYHOM MOLLHOCTU. AHanM3 MONyYeHHbIX pPe3ynbTaToB MO3BOMAET paccyMTaTb [LaHHbLIN
Ko3acpbnUMEHT noaobusi. Pasnuune ans annapatoB Pas3HOM MOLLHOCTM COCTaBMITM HECKOJIbKO
NPOLIEHTOB, T.e. MPAKTU4ECKN gy = const =1.05. Kputepun gy sBNAETCA  3MNupuyeckomn
BEMUYMHOW, YMCNOBOE 3HA4YeHMe KOTOpPOW MOMy4eHO B MpPOLECcCe CPaBHEHWS pesyrnbTaToB
MCNbITaHWS annapaToB C TEOPETUYECKUMU AaHHbIMU.

[na npoBepkn TEOPETUYECKUX AaHHbIX MNPOBOAMMUCL TensoBble ucnbiTaHus AMA.
AnnapaTbl UCMbITbIBANMCL B PEKUME MOSHON Harpy3ku B pabovem pexmme.

Kpome Toro, Heob6xoaumo obecneuntb nogobue ycrnoBuid TENNOOTAAYM HA MOBEPXHOCTU
annaparta M yCTaHOBWTb CBSi3b MacluTaba TemnepaTypbl U MOLLHOCTW, TEPSIEMON Ha HarpeBaHue
depputa n obmoTok annapara. [Nogobue npolecca TennooTaayn ycTaHaBNMBaETCH KpUTEPUEM:

(B0 Ty {soF —ymai®y
Toit+P_ '

Kputepun, yctaHaBnuBalowWmMin yCcroBUsA Ha rpaHuuax CUCTEMbl U KaBUTUpYIOLLEN
xupakocTtu. MNpu pabote AMA B TeEXHONOrMYeckom obbeme XKUAKOCTM BO3HUKAET KaBUTaLMOHHas
obnacTb, NpeacTaensioLlas coboi ckonneHne KaBUTaUMOHHbIX Ny3bipbkoB. Popma KaBUTaLMOHHOW
obnactu onpefensieTcs xapakTepom 3BYKOBOro nomns B oObeme cpefbl, Mpuyem KaBuTauums
obpasyeTcs kak Ha rpaHuue pasgena ¢as, Tak U B CaMOW KWMOKOCTW, MpUHMMAasi, MHOrda Buz
KaBUTALMOHHbIX  Tsbker. KaBuTupylowas KuakocTb npeacTtaBnsieT coboil  CyLecTBEHHO
HENWHENHYIO Ccpeny, B KOTOPOM HEBO3MOXHO BbIMUCINTL MrHOBEHHOE 3HayeHue 3BYKOBOro
0aBMneHus, MNOCKOMbKY HET MOMHOro0 OnNuCaHuWs npouecca nynbcaummM BCEX My3blpbKOB B
KaBUTaLMOHHOM obnactn. OgHako konebaTtenbHasi CKOPOCTb M3My4vatoLLeil MOBEPXHOCTU OCTaéTcs
CUHYCOMAAnNbHOW, NO3TOMY MOXHO NPUMEHUTb MOHATUE CPedHEro COnpoTUBIIEHNS usnyyatens &,
1 npeactaBuTb 3EKTUBHOE 3BYKOBOE AABMEHUE p, NPU HanMMuuM KaBUTaUMM Kak peakuuio
HenuHEeHON cpeabl Ha NMHenHoe konebaHve nanyyatens [5]:

U, R
Pa= "4 - (7)

OTo nos3BofsieT uchnonb3oBaTb NPOCTYHO umanydeckylo Mogenb PoseHbepra ans
KaBUTaALMOHHOMW obnactn. Tak Kak npakTM4eckM BO BCEX pearibHbIX Ccryyasx obpasoBaHun
KaBUTaLUUN pa3mepbl My3blpbKOB CYLIECTBEHHO MeHblLUEe AfWHbI BOSHbI MEePBUYHOrO 3BYKOBOMO
nonsi, XMOKOCTb C Napora3oBbiMU BKMHOYEHUSMU MOXHO NpeacTaBUTb Kak HOBYKO cpedy C
9KBMBANIEHTHLIMM aKYCTUYECKVMMU XapaKTepUCTUKaMU, OTIIMYHLIMWA OT XapaKkTepucTUK KanenbHOM
Xugkoctu. Toraa Ans NrOCKON BOSHbI ?: Okl TA€ gpH €y — NIMOTHOCTb U CKOPOCThb 3ByKa
3KBMBANEHTHOW cpefbl, U BbipaxeHue (7) 3anuiiem Kak

_ EPwlrt)
3T g

Bes ydyeTa HENUHENHOCTH nynbcauuun NonocTen 3KBUBANEHTHbIE XapakTepuctukn nmerT

Tgp =

BUA
3 T - =
Pr = poll —K)+ pnks B = Bo(1 - K) + Bo.K,
rAe pg U By — NNOTHOCTb M CXMMAEMOCTb XUOKOCTY;
P N Bnz — NIOTHOCTb M CKMMAEMOCTb NaporasoBoi CMECU B MOSoCTy;
E = 0,1F — cpeqHuin 3a nepuoa MHAEKC KaBUTaLmMm, NMOCKOMbKY CPEAHWIA paauyc nysbipbka
= 1
R = z . ——
1r
(L-m+22R)
[T _—
Pily Pofo I:L—E:H%}?

ﬂonyquHble BbipaXXeHna yaoBNeTBOPUTENIbHO OMUCbIBAKDT M3MEepPeHUA 3SKBMBaNEHTHbIX
napameTpoB cpebl 1 3PDEKTUBHONO 3BYKOBOrO AaBMEHUS C yBENUMYEHUEM CTEMNeHn pasBUTOCTU
KaBuTaumn. Pe3koe nageHwe BOMHOBOrO COMPOTUBMEHMS cpedbl HabniogaeTcs NpakTUYeckn ¢
Hayana obpasoBaHus kaBUTauun.[5]

YcTaHoBuM nogobus npoueccy peakuun HenMHENHOW cpefbl Ha NuHelriHoe konebaHue

nany4yartensa.
_ .
o1 = Pl iy
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O606LeHHbIe KpUTepuM TreoMeTpuyYecKux napameTpoB pa3HbIX TUNOB U
KOHCTpyKumnn AMA.

PucyHok 4 — OcHoBHble pa3mepbl annapaTta

CepgeyHnk AMA  nONHOCTbIO  XapakTepusyeTcs Tpemsi TMMHEWHbIMWM  pasMepamu:
8 = Dygp — Dy, b, ¢ = Dy, MNpyimem pasmep @ 3a 6a3ncHbIf. MoMb3yAch CUCTEMON OTHOCUTENbHBIX
eOuHUL, MOXHO onpeaenuTb BCe Apyrue pasmepbl U reoMeTpuyeckme napameTpbl B 3aBUCMMOCTH
OoT 3TO0ro 6a3ncHOro pasmepa, MOCTOSHHbLIX KOAPDUUMEHTOB K, U Kk, W OByX GespasmepHbIX
napameTpos:

Mgz = Mer =5
=7 z
rae mg; — OTHOLWIEHWE BHYTPEHHEro AnameTtpa Kk 6a3McHOMY pasmepy; mzz — OTHOLUEHWE
LUMPUHBI KOMbLa k 6a3vcHOMY pa3mepy.
O6006LLeHHbIE reOMETPUYECKME NapaMeTpbl annapara UMelT Bua;

S, =mga’, 5p= ;1—‘{2 — M) Mg Mgz,

R

= - '\-::{F:E_: + :\[“ + (: - ﬁ'&l?xﬂxg: + 'i?a; + ljzf_: - '::Tf&: + ;'-.ﬂ] +

Ona AMA 3HayeHue koadpcpuumeHTa 3anonHeHMs OkHa ODOMOTKOM mg, HaxoauTcs U3
BblpaXXeHus:

L

ez
Ons HaxoxaeHus pa3MepoB annapara, HYXHO Mpexae BCcero onpeaenvTb MOCTOSHHbIE
Mgz MeaMay Tes, PACCHNTATL BEMUUMHY €ro 6a3nCHOro pasmepa o, CYUTas Tgs OTHOLUEHUEM NOTEpb B
cepAeyHuKe K noTepsiMm B 0OMoTKe:
P
:'TE\E\ = ?I.-;
B wTore nonyusmMm KputepuanbHOe ypaBHEHME TEOMETPUYECKMX MapaMeTPoOB pa3sHbIX
TMNOB U KOHCTPYKUnin AMA:
Wee=[ 14 (g2, a3, ey, g5 ).
Mpy o6paboTke aKkCnepMMeHTanbHbIX AaHHbIX B AanbHENLEM NpearnonaraeTcs nony4ntb
cepun  3aBMCUMMOCTEN, CBA3bIBAIOLINX KOIMMPULNEHT M3MEHEHUS BOAOPOAHOrO nokasatens c
npoTeKalLMM1 npoLeccamn B akyCTO-MarHUTHOM orie, XapakTepu3yLWMNXCA YCTaHOBIEHHbIMU
KpuTepusaMu nogobus, T.e.
fon = F1s(Msy o7, Tgp. Mgy, Tigg)-
3TN 3aBMCUMOCTUN HOCSIT YacTHbIN XapakTep, T.e. CNpaBeAUBbLI TONbKO AN TEX YCIOBUNA,
npu KOTOPbIX NPOBOAWMUCE ONbiTbl. OQHAKO 3TV YacTHble pe3ynbTaTbl BO3MOXHO NPUMEHWUTL ANs
pacyeTa koapdumuMeHTa U3MEHEHMS BOLOPOAHOrO MnokasaTens B MHbIX cnydasx. B uyacTHocTw,
MEHSIS 4acTOTy, KONMYECTBO BWTKOB NPOBOAA M BMA HaMOTKM MpPOBOAa, MOXHO nogobpaTtb Takoe
3HayeHue £, Npu KoTopoM 3hPeKT M3MEHEHUs BOAOPOJHOrO nokasaTerns 6yAeT MakcumarnbHbIM.

Ecnu 6ynet nsBecteH BUA PyHKLMOHANBHOW 3aBUCMMOCTU MeXay YacTOTOW, KONIMYECTBOM BUTKOB
M reoMeTpU4eckMMM pa3mepamm, TO MOXHO paccuyuTaTtb KpUTEPUA, onpeaensolimin B3amMMoCBA3b
KaBUTaLMOHHOTO adhdekTa u BOLOPOAHOro nokasarensi.
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MODEL OF VARIABLE FREQUENCY HYDRAULIC MACHINE
Kozhukhova A.V.°
Don State Technical University
Russia

Abstract
One of the modern ways of increasing energy efficiency of volume hydraulic drives of technological
cars and equipment is the development of drives with stepless speed regulation of the output level
by changing the pump flow by regulating the movement speed of its shaft. Easy to control,
efficiency, ability to create an adjustable hydraulic drive to the base of the inverter determines the
widespread use of frequency control volume hydraulic drive technology in machinery and
equipment.

Key words: adjustable frequency hydraulic actuator, common system of automated machine
control, centrifugal rotary process in an environment of steel balls, working chamber, flexible
treatment medium, bottom of angular velocity, programmable controller, optimization algorithms,
external pressure sensor.

Cnocob o6bemMHON LieHTPoBOEeXHO-poTaLMOHHOM 00paboTkmn paspaboTaH B [MeH3eHCKkoM
NONUTEXHUYECKOM UHCTUTYTE NOA PYKOBOACTBOM A.T.H., npod. Tpunumcckoro B.O. [1,cTp.20]

CywHocTb MeTofa LeHTpPoOeXHO-poTauMoHHOM o06paboTkM CcOCTOMT B TOM, 4TO
abpasuBHble YacTuubl 3 1 obpabaTtbiBaeMble aetanu 4 (pucyHok 1) 3arpyxatTcs B pabouyto
Kamepy 1 npuBoaATCcA BO BpallaTeribHOe ABWXEeHUe BOKpYr BepTI/IKaﬂbHOVI OCU TaKnm o6pasoM,
4YTO BCS Macca 3arpy3ku npuobpeTtaeT oopmy Topa, B KOTOPOM HaCTULbl ABWKYTCS MO CnMparnbHbIM

© Kozhukhova A.V., 2016
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TpaekTopuaMm. TopouaanbHO-BUHTOBOW MOTOK obecrneunmBaeTcsi KOHCTpyKumen pabouein kamepbl
CTaHKa, COCTOsILLEN U3 HEeMNOABWXHOW UMnMHApUYecKkorn obedairkm 1 M NpuMbIKaOLWEero K Hew
Bpallalollerocs gHa (potopa) 2, MMEIOLEro B pacrnpocTpaHEeHHOM BapuaHTe (opmy Tapenu.
Hetann 4 3arpyxatoTcsi B paboyyto kamepy HaBanom, BMecTe ¢ abpasnBHbIMM YacTuuamu 3. Ons
YMEHbLUEHUS1 U3HOCA BHYTPEHHME MOBEPXHOCTU OHA M HENOABWKHOM YacTu pabouelnt kamepbl
NOKPbLIBAIOT M3HOCOCTOMKUM  MaTepuanom. Yaiie BCero MWCnonb3ylTCs pPesuHOBble  Wnu
nonmypeTaHoBblE MOKPLITKS.

TexHonornyeckan
KNOKOCTb L

PucyHok 1 LleHTpo6exHo-poTaumnoHHas obpaboTka B cpefe abpasvea

OcHOBHOe OTNMYME LEHTPODEXHO — PpOTaLMOHHOW O06paboTKM OT ApYrMX W3BECTHbIX
METOLOB COCTOUT B XapakTepe OBWXKeHus yactul pabouer cpefbl U AeTanen, obecnevmsatoLiem
BbICOKYIO npousBoanTenbHocTb. CooblieHne noToky obpabaTbiBatollent cpefbl TopouaanbHO-
BUHTOBOIro ABWXeHUA obecne4ymBaeT BbICOKME OTHOCUTENbHbIE CKOpOCTHN 4YacTtuu aGpasvuaa n
getanen, a Tawke Gonblime cunbl UX B3aMmogencTeums. NpyM 3TOM OCECMMMETPUYHBIA XapakTep
NOTOKa U ero BblCOKas NIIOTHOCTb 06ecnevYnBaloT NocTOAHCTBO B38I/IMO,D,8I7ICTBVIF| vyacTtuy, aGpasmaa
c obpabatbiBaeMbiMM AeTansiMm BO BCEM obbEMe 3arpysku. Bcnepcteue atoro, metog LIPO
OTNMYaeTcs NOBbILEHHbIM U3HOCOM pabodelt cpeapbl, N0 CPaBHEHUIO C APYIMMU MeToAamMu, YTo B
CBOI oYepedb HaknagblBaeT onpefenéHHble orpaHnyYeHuss Ha Bblbop abpasvBHbIX YacTul, Ans
LEHTPOGEXHO-POTaLMOHHOM 06paboTKM.

Metog LIPO moxeT 6bITb NPUMEHEH Ha onepauusix: OTAENKN 3aroTOBOK CIOXHOW hopMbl
(wnucoBaHMa M NONMPOBaHWS), yAaneHWs 3ayCeHUEB, CKPYINEHUs OCTPbIX KPOMOK, OYMUCTKM
NOBEPXHOCTU (OT OKanWHbl, PXKaBYUHbLI, Harapa, HakMnu W T.4.), NOArOTOBKM 3arOoTOBOK Nopg
NOKPbLITUS (ranbBaHNYecKne, NakoKpacoyHble, Pe3MHOBbIE, Kreesble 1 Ap. ).

K ocHoBHbIM npeumyLiectsam LIPO oTHocaTcs:

- ,E],aHHbIIZ MeTo[ obecneymBaeT BbINOSHEHNe npakTn4yeckn Bcex otTaenno4HO-3a4nUCTHbIX
onepauui;

- BbICOKas MpoOM3BOAUTENbHOCTb, MHorokpatHo (B 5..20 pas) npesbiwarowas
Npou3BOAUTENBHOCTb U3BECTHBLIX CNOCOBOB 06BLEMHON 06paboTkm cBobOAHBIM abpasnBom;

- 0bpaboTKa ocyLLecTBNSIeTC Ha MPOCTOM MO KOHCTPYKUumn obopyaoBaHuy;

- BO3MOXHOCTb OJHOBPEMEHHOI 06paboTKM NapTUM 3aroTOBOK «BHaBamy;

- camMmad BblCOKad WHTEHCUBHOCTb O6pa6OTKI/I N3 BCEeX WU3BECTHbIX aHalrornyHbIX
MeTOL0B.

Cnoco6 LIPO o6napgaeT LWMPOKMMM TEXHONMOMMYECKMMM BO3MOXHOCTSMU, HO MMeeT
HEeCKOmNMbKO 0COBEHHOCTEN:

1) orpaHuW4eHue HOMeEHKnaTypbl U Maccbl obpabaTbiBaeMblx AeTanen (getanu marnou
XKECTKOCTM U BomnbluMX pa3MepoB He pekoMeHayeTcss obpabaTtbiBath). 3To 00YyCnoBneHo
oonbLMMK CKOpPOCTAMU U AaBneHnamMun B ToponaaribHO-BUHTOBOM MOTOKE;
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2) obpasoBaHMe TOpPOWMAANbHO-BUHTOBOTO MOTOKA MNpPU  OMPEAEnéHHbIX  YrnoBbIX
CKOpPOCTAX  BpalleHuss poTopa paboyen Kamepbl, KOTOpble [AOSMKHbI  ONpPeaenaTbCs
SKCcnepumMeHTanbHo;

3) nepBOHayarnbHbIM CbeM BEPLUMH WCXOAHOrO Mpodhuns LLepoxoBaToCcTu, YTO co3faeT
BO3MOXHOCTb NIIOCKOBEPLUMHHON 06paboTku ¢ coXxpaHeHMeM MacrioeMKUX KapMaHOB;

4) B NOBEpPXHOCTHOM crioe obpaboTaHHOWM AeTany co34alTCsl OCTAaTOUHbIE HamnpsKeHUs
cxartus;

5) HepaBHOMepHOCTb 0OpaboOTKM Yy4yacTKOB AeTanu, WMEWUX pasnuyHyo  opmy,
NPenMyLLEeCTBEHHOE CKPYrNeHne OCTPbIX KPOMOK, BbICTYMNOB HapYyXHbIX MOBEPXHOCTEN.

MoxxHo BblAennTb TpU rpynnbl (*)aKTOpOB, BIMAKOLWNX HA NPon3BOANTENBHOCTb U Ka4eCTBO
LeHTPOOEXHO-POTaLMOHHON 00paboTku:  TexHomornyeckne napameTpbl pexuma obpaboTku
(yrnoBasi ckopoCTb BpalleHusi AHa paboyei kamepbl, 06beM 3arpy3ku paboyel kamepbl, 06bEMHOE
COOTHOLLeHe obpabaTtbiBaeMbix AeTanen u 4vacTuy abpasuBHOro matepuarna, macca getanu u
ap.), napameTpbl paboyeit cpeabl (3ePHUCTOCTb U FPpaHyNsALMsl) U KOHCTPYKUMOHHbIE MapameTpbl
anemeHToB pabouyel kamepsbl, T.e. HENOABWKHON 0b6eyalkm 1 BpallatoLlerocs potopa. Pesynbtathbl
oTAaenbHbIX I/ICCJ'Ie,D,OBaHMIZ Nno3BONAKT 3aKn4nTb, 4yTo HanbonbLLlee BIriMdgHne Ha
Npou3BOAUTENBHOCTb U Ka4YecTBO LEHTPOBEXHO-POTALMOHHON 00paboTkM OKasblBalT Yrrosas
CKOPOCTb BpalleHUsi poTopa, CTeMeHb 3anofiHeHus paboyei kKaMmepbl, rpaHynaUMsa U 3epHUCTOCTb
pabouel cpeabl.

B pabote [aebigosont WU.B. [4, cTp.8] npegnoxeHa dumsnyeckasi mogenb obGpasoBaHus
TOpOVAanbHO-BUHTOBOrO MOTOKA, NPOBEAEHbl TEOPETUYECKME WCCNedoBaHWsA npolecca CbEMa
MeTanna ¢ NoBepxXHOCTWU AeTanu, NPeanoXeHbl Nyt MHTeHcudukaumm metoga LIPO, a Takke
cAenaHa nonbiTka pa3paboTku Moaenu hopMMPOBaHMS LLIEPOXOBATOCTM NMOBEPXHOCTU 3aroTOBKW U
M3Hoca abpa3vBHOW cpedbl B 3aBMCUMOCTM OT PEXXUMMOB 06paboTKu.

Mpu paspabotke Mogenu ¢OpPMMPOBaHMS TopoMAAnbHO-BUHTOBOrO MOTOKa pabouen
cpeabl, OaBbigoBol W.B. BBegeHo gonyuieHne, 4to pabouyto cpedy MOXHO paccmaTtpuBaTb Kak
BA3KYI0 HECXKUMaEeMylo XUAOKOCTb, ONUCbIBaemylo ypaBHeHusiMu Hasbe CTokca M ypaBHeHuem
Hepa3pbIBHOCTU MOTOKa. PaCCManI/IBaﬂ TOpOI/ID,aJ'IbHO—BI/IHTOBOIZ NOTOK, KakK ,D,ByXCJ'IOIZHyPO
TopoobpasHyto MoZenb 3arpy3ku kamepbl, NpeanoxeHHyto Tpunucckum B.O., OaebigoBa U.B.
nony4yaeT ypaBHeHWs1, onucbkisaroLLee hopMmMpoBaHme TopomaansHO-BUHTOBOrO notoka npu LIPO:

2 2
w Vv w Vv
Z1 +H[R2—r12)+pl+l :22 +H[R2—r22)+pz+2+hw, )
2g y 28 2g y 28
roe Z1; Zo — reOMeTpUYeckme BbiCOTbl ceyeHmn 1-1 n 2-2;
@ — YrNoBas CKOPOCTb BpaLLeHWs NOTOKa;
g — yckopeHue ceobogHoro nageHus (g=9,81 M/Cz)
R — pagnyc paboyen kamepbl;
r — paccTosiHMe OT OCU BpaLLeHNst A0 paccMaTpuMBaeMon TOYKY;
p1; P2 — DAaBNeHne nNoToka B ceyeHmsax 1-1 n 2-2;
V1, V2 — CPEAHNe CKOPOCTU NoToKa B ceveHusax 1-1 n 2-2;
hy - noTepu yaenbHoOM aHeprum noToka Ha JaHHOM yyacTke.
CornacHo akcnepumMeHTanbHbIM AaHHbiM [asbigoson W.B., mukpopenbed noeBepxHOCTU
JeTanu norny4deHHbln B xoge obpaboTtkm metogom LIPO naeHTuueH mukpopenbedy, nony4yeHHoMy
npu BMbpaumnoHHon obpaboTke. B cBA3M ¢ 3TMM npouecchbl pa3HOPOAHbIE NO cBOeW huanyeckoi
CYLWHOCTW, HO CXOAHble MO MexaHu3Mmy OpMUMPOBaHUS NPOdUNA MNOBEPXHOCTU, MOryT
paccMmaTpuBaTbCs C OAHWX M TeX e no3vuui. TeopeTudeckue uccrnefoBaHus obpasoBaHus
LLIEPOXOBATOCTM MOBEPXHOCTU AeTanu Ha 3TOM 3Tane pas3sBuTua Bblo NPOBECTU HEBO3MOXHO B
Ccuny AOCTaTOMHOW CRIOXHOCTU npoucxoadawmx npoueccos npu LIPO.
Ha coBpemeHHOM 3Tane, BO3MOXHO NPOBECTU MOMHOE M AO0CTOBEpPHOE UccriefoBaHue
CNOXHbIX NpoLeccos, nponcxoaswux npu LIPO.
Ons  atoro HeobxoauMmo obecneunTb HafeXHoe COedMHEHWs Bpallalowencs wu
HENnoaBWXKHOM YacTel paboyelrt kamepbl, KOTOPOe peanunsyeTcsi Mo HECKOSIbKMM CXemMaM: C
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3a30pOM, C UCMOSIb30BaAHMEM YMOTHSAOLWLMX YCTPOMUCTB C TPYLUMMUCS 3NaCTUYHBIMU 3NIEMEHTaMU 1
C NOMOLLBIO TMAPOYNMOTHEHUIA.

Kpome Toro, paspaboTtaB cuctemy 06LLEro aBTomMaTuU3MpoBaHHOro perynuposanus LIPO
Ha 6a3e NporpaMMMpyemMoro KoOHTpornepa ¢ 6110koM onTUMU3aLMK, COCTOALLEM U3 TPEX MOAYNEN,
MOXHO BbISIBUTb BIIUSIHNE TaKMX NapaMeTpoB, KOTOpble paHee OnucbiBanuch Yepes aMnupuyeckmne
KO3(pULUMEHTLI, HanpuMep, TOYHO ONpPedennTb BIUSIHWE CTEMEeHU 3arpy3kn Kamepbl Ha
Npon3BOANTENILHOCTL 06PaBOTKMU.

PerynvpoBaHue 4actoTbl BpalleHns anekTpoaBuraTens Hacoca npu NoMoLLM YacTOTHOrO
npeobpasoBaHKs, NO3BOMUT PELLUTb 3agady onTMMMU3aLuy Npu nomoLum 3BM.

Perynupoeanue LIPO 3akntovaeTcs B cTabunusauum KonmyecTea matepuana B paboyvem
npocTpaHcTBe cTaHka. [lpMBo4 CTaHka BbINOMHAEM Ha 6ase Hacoca C  aCUHXPOHHBLIM
anekTpogBuraTenemM C 4acTtoTHbIM npeobpasoBaTeneM. B cuctemy ynpaBneHus BXoOsT OaTyuKu,
KOTOpbIE KOHTPOMMPYHOT Maccy Ha BXOAe B CTaHOK, Hannyne obpabaTbiBaeMblx AeTanen B obLien
Macce BellecTBa, Maccy martepuarna Ha Bbixoge M3 cTaHka. Kpome Toro npumeHsoTcs LaTyvky
CKOPOCTM NOTOKA, AaBIEHUst 1 BUOpaLMiA Kopryca CTaHka.

Mpu 06paboTke peanu3ytoTca anropuTMbl ONTUMM3ALNK, OCYLLIECTBNAIOLLNE ABE 3a4a4n:

- 4na  3aJaHHOM  MpPOWM3BOAMTENBHOCTM  CTaHka obecneunTb  MUHMMAarbHoe
anekTponoTpebnexHne Npy NPpoM3BoNbHOM BPEMEHW BapbUPOBaHUM Macchl, paamepa u ranyecknx
CBOWCTB Ccpeabl;

- 0becneunTb MakCMMarnbHy MPOM3BOAUTENBHOCTL CTaHKa C OrpaHUYeHMeM MOLLHOCTU
anekTponoTpebneHnss npu MNpousBOSIbHOM BPEMEHHOM BapbUPOBaHUWM MaccCbl, Pa3MepoB W
dusmyecknx cBonCTB cpeapl [3, cTp.184]

Pa3mepbl 1 msmyeckme cBonNCTBa cpedbl HENOCPEACTBEHHO HE U3MEPSIOT, a OLEeHMBatOT
KOCBEHHO B npouecce ynpasneHus. K Hum OTHOCATCS nepemeHHble di(t), op(t), &,
XapaKkTepusylolime COOTBETCTBEHHO YCIOBHbIA OuaMeTp cpedbl Ha Bxode CcTaHka (npu ee
npeactaBneHnM B WwapoobpasHom BuAe), npeden MnpoYHOCTM MaTepuana Ha pacTskeHue,
NNoTHOCTb obpabaTbiBaemMoro marepuana. YkasaHHble NepeMeHHble CBs3aHbl Mexay cobou
BEKTOpPHbIM  onepaTtopoM  Fupo, npeacTtaBnsitoluMm  cobol  mMaTemaTuyeckue  onucaHue
LeHTPOOEXHO-POTALMOHHOIO CTaHKa kak obbekta ontumusauun. Cuctema aBTOMaTUYECKOM
ONTUMM3ALMK, UCTIONb3YHOLLAsA MOUCKOBbIE METOAbI, pelaeT chopMynMpoBaHHbIe paHee 3aJauyu
ONTMMM3aLUMKN C NMOMOLLbIO Brioka aBTOMaTUYECKOM ONTMMU3aUUN C BEKTOPHbLIM onepaTopoM Fgao
(puc.2).

mt) - my(1)
@ F upo ay(f)
= My(1)

‘;!:I
A
3
A
n
8

PucyHok 2 Cxema onTvmusaumm npouecca LeHTpobeXHO-poTaLMoHHON 06paboTkm

Bnok onTMMu3auun, peannsyemblii porpamMmmMHbIM CNOCOOOM Ha KOMMbIOTEPE, COCTOUT M3
Tpex MoAynen: OueHKU cocTaBnswlwmx 6anaHca aHeprum ctaHka (onepatop Fgos), BblpaboTku
dyHKuMoHana kayectea (onepatop Fsok), BelpaboTku ynpasnstoLiero sosgenctaus (onepatop Fys)
AN peanu3aunm pexuma onTuMusaumm.
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B kavecTBe anroputmMa aBTOMAaTU4ECKOM ONTUMM3ALMM UCMONb3YeTCss MeTon MpAMOoro
cnycka (Xyka-[xveca), MeloLLmMin MO OTHOLLEHWUIO K APYTMM anropyTmam npemmMyLLecTs B CKOPOCTH
M TOYHOCTW ONTUMU3aLNN.

Ha pwuc.3 nokasaHa yHKUMOHANbHas Ccxema perynMpoBaHus  aCMHXPOHHOIO
anekTpoABuraTenss Hacoca C WCnonb3oBaHMe npeobpasoBaTens 4YactoTel FAR-A500 dwupmbl
«Mitsubishi electricy». Ha Bxog cuctembl nopaloTcs curHanbl 3agaHus OaBfeHus W curHan
peanbHOro AaBneHus, yCTaHOBIEHHOTO B Lenu obpaTtHow cBsian. OTKINOHEHUEe Mexay pearnbHbIM 1
3afaHHbIM 3HaYeHNsaMK aaBneHns npeobpasyetcs MUO-perynaTopom B curHan 3agaHusi 4actoThbl
ans npeobpasoBaTens. [log Bo3gendcTBMEM curHana 3agaHusi npeobpasoBaTenb W3MeHSeT
YacTOTy BpallleHWs aneKkTpoaBuraTens Hacoca U CTPeMUTCH NPUBECTU Pa3HOCTbL MeXay 3afaHHbIM
N pearnbHbiM 3HAYEHUsIMM K Hymo. Takum obpasom, OaBneHWe B CUCTEME MOAAEPKUBAETCS
paBHbIM 3alaHHOMY U He 3aBUCUT OT pacxoja.

CoBpeMeHHble npeobpa3oBaTeny 4acToTbl NO3BONSAET CO3AaBaTb CUCTEMbI YrpaBIeHUs
(CY) 6e3 gononHUTENbHbIX annapaTtHbIX CPeAcTB, Tak Kak MMelT BCTPOEHHble MporpaMMHble
dyHKLMK, no3sonsoLwme peanu3osbiBaTb y3en cpasHeHus u MNUO-perynatop. Ona peanusauun
cucTembl TpebyeTcs TONbKO BHELUHWIA AaTYNK AaBMNEHUSI.

Ons cHWKeHns aHepronoTpebneHns n aBTomMaTM3aunM CTaHka Ha OCHOBE YNpaBsieMoro
KOHTPOINEPOM U BbICOKOMPON3BOAMTENILHOIO YacTOTHOro NpeobpasoBaTens ¢ UCMOSb30BaHWEM B
uenn obpaTHOWM CBSI3W 3HKOAEpa W paTyuka OaBneHus B rugpocucteme. [Mpu HeHarpyXeHHom
rmapocucteme, ruagpomMoTop paboTaeT ¢ MUHMMarbHO BO3MOXHOW CKOPOCTbI AN noaaepxaHust
paboyvero paBneHus. [pyM 3TOM SHePrust TPATUTCS TOMbKO Ha KOMMEHCAUMo YyTevyek B
rmapocucteme. B Takol cuctemMe MeHbluee TennoBbiAerieHne, BABOE MeHblle 0O0bEM Macna.
Takoe TexHuU4eckoe pelleHne obecneymBaeT MeHblUee SHepronoTpedneHne, MeHbLLY0 MOLLHOCTb
M CHWKEHNE CTOMMOCTU CTaHKa [4, cTp.85]

HpcobGpa3oBarens YacTOTBI
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PucyHok 3 ®yHKUMOHaNbHas cxema perynmpoBaHnsa aCMHXPOHHOMO 3MeKkTpoaBuraTens Hacoca ¢
ncnonb3oBaHue npeobpasoBarens Yyactotsl FAR-A500 dmpmbl «Mitsubishi electricy.
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PucyHok 4 CTpykTypHas cxema aBTOMaTu3MpoBaHHOro ruaponpusoga crtaHka LIPC-7

A2

PucyHok 5 MpuHuMnuansHas ruapokmHeMaTnyeckasi cxema ctaHka LIPC-7 mogepHusmpoBaHHasi.

BbiBog: Mo pesynbTaTtam NpoBedeHHOro MoAennupoBaHusi paspaboTaHa npuHumMnmansHas
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rmgpoknHemaTmyeckas cxema ctaHka LIPC-7, npegcraBneHHas Ha pyUcyHke 5.
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DEPENDENCE OF HARVESTER-THRESHER'S MECHANIZER LABOUR
PRODUCTIVITY ON THE INTENSITY OF WORK PROCESS

Kurilkin A.D., Levshin A.G.°
Russian State Agrarian University - Moscow Agricultural Academy named after K.A. Timiryazev
Russia

Abstract
The article shows correlation between the labour productivity of a harvester-thresher's mechanizer
and the intensity of work process. It's revealed dependence between labour intensity and
mechanizer experience. It were considered changes in labour intensity during the working day.

Key words: mechanizer, intensity of work process, labour productivity, performance distribution.

AHHOTauusA
B cratbe nokasaHa Koppensuusi Mexay Npou3BOAWUTENbHOCTbIO Tpyda MexaHusaTopa
3epHOy6OpOYHOro KombGalHa M MHTEHCMBHOCTbIO paboyero npouecca. BbisiBneHa 3aBUMCUMMOCTb
mMexay MHTEHCUBHOCTbLIO TpyAa n ONbITOM MexaHun3aTopa, paccMOoTpeHO n3mMeHeHune
MHTEHCUBHOCTW TpyAa B TedeHne paboyero gHs.

KniouyeBble crioBa: MexaHW3aTop, MHTEHCMBHOCTb paboyero npoiecca, NpPOU3BOAUTENBHOCTb
Tpyaa, AMHaMuka paboTocnocobHoCTH.

BepeHue.

MponsBoanTenbHOCTL Tpyda Npu yOopke ypoxkasi SIBMSIETCS BaXHEWWVM napamMeTpom
3P hEKTMBHOCTN UCMONb30BaHNS TPYAOBbIX pecypcoB. OT ero 3Ha4YeHUss 3aBUCHAT CPOKU YOOPKM,
KONIMYECTBO M Ka4yecTBO MOJSTyYEHHOro ypoxas. M3BeCcTHO, YTO Ha Npou3BOAUTENLHOCTL Tpyada
MexaHu3aTopa BIMSIET MHOXeCTBO akTopoB. K HUM OTHOCATCS ONbIT M KBanudukauus
MexaHu3aTopa, KrnaccHocTb, obpa3oBaHWe, YpoBEHb 3HAHWA U TEXHWKW, CTax paboTbl, YMeHue,
HaBbIKKW, CMOCOOHOCTU, AUCUMNNMHA Tpyada, OTHOWeHWe k paboTe, TexHuke, obpabaTbiBaeMoMy

© Kurilkin A.D., Levshin A.G., 2016
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mMaTepumany, UCNONHUTENbHOCTL [6]. HeManoBaXHbIMU 1 XapakTepHbIMU SABMATCA unsndeckoe, 1
NCUXOMNorMyeckoe COCTOSHUS MexaHusaTtopa [4,5]. YyecTb BnusiHME BCEX BbilLEnepeyncreHHbIX
akTopoB Npu onpeerneHnn NpousBoaAUTENbHOCTM TpyAa MexaHusaTopa siBNSeTcs AOCTaTOYHO
TpyOHOW 3agjadven.

B craTbe npegnpuHsATa nonbiTka PacCMOTPETb BMAWSIHME WMHTEHCMBHOCTM pabouyero
npoLecca Ha Npou3BOAUTENBHOCTL TPYAA MexaHu3aTopa 3epHoybopouHoro kombaiiHa (3YK).

Ynpaenss 3epHOy6opoYHbIM  KOMOANHOM, MeXaHM3aTop HEenpepbiBHO OCYLLECTBNSAET
OVHaMU4YecKoe CriexeHwe 3a nepemMelleHVeM MalvHbl MO MOM, a Takke KOHTponuvpyet
npoTekaHue TexHonornyeckoro npouecca. C no3vumm nHxXeHepHon ncmxonoruu [2,3] oH BbiCcTynaet
B POSIN KOHTPOMbLHO-YNPABISIOLLEro 3BEHa B CUCTEME «YENOBEK-MaLUnHay.

OueBnaHO, 4YTO B TeyeHne paboyero AHsi, MexaHu3aTopy MNPUXOAUTCA OCYLLECTBNSTb
COTHW KOHTPOSbHO-yNpasnsowmux Aencteun. OLeHUTb KOMNMMYECTBEHHO MHTEHCUBHOCTL TpyAa
MexaHu3aTopa  NpeacTaBnseTcs  BO3MOXHbIM — NOCPEACTBOM  MPUMEHEHUSA  KOHLenuuu
KONM4eCcTBEHHOM oLeHKM paboyero npouecca, npeanoxeHHon .M. 3apakosckum [3].

B coOTBETCTBMM C AaHHOW KOHLEeNuMen, MHTEHCMBHOCTb pabo4vero npolecca HaxoamuTes
no chopmyne:

V==o 1
roe V. — koadpdUUMEHT WHTEHCMBHOCTM paboyvero npouecca, N — 4ucno 4neHoB
anropuTtma; T — Bpemsi peanusauum anroputma.

B kauyecTBe cocTaBnaoLLMX anropmtMa UCnonb3yTca onepaTMBHbIE eAUHULLI ABYX BUAOB:

— 3neMeHTapHble onepaTopbl — AENCTBUSA: NOBOPOT PYFEeBOro Koneca, nepemMelleHune
PYKOSITKMW, HaXXaTe KHOMKM U T.N.;

— normyeckue ycrnosus — obpas, NoHATHE, CyxaeHve (MMelT OBa Mcxoda): UHAUKaTop
3aroperncs unu norac, cTperka oTKIoHMach Uy He OTKMOHWUNAach U T.1.

Ons onpegeneHns koadduruneHTa MHTEHCUBHOCTM pabodero npowecca npu ynpaeneHun
3YK 6bin npoBedeH criegylolimii akcnepuMeHT. B kavectBe obbekta uvccrnegoBaHust Gbinmn
BblbpaHbl JBOE MEXaHW3aTopoB OAHOM KBanuduMKauum, HO MMEKLIMX pasHblA OMbIT yrNpaBneHus
KOHkpeTHon mogenbto  3YK TManecce GS12. B «kabuHe kombalHa ycTaHaBnvBarncs
BMOEOPErNCTpaToOp, HanpaBneHHbI Ha MexaHu3atopa Takum obpasom, 4TOObl BCe AEeNCTBUSI
MexaHu3aTopa ukcmpoBanuncb B TedeHne paboyero gHsa. 3atem Buaeo3anuchb npocmaTpuBanach
oTpeskamu ti = 15 MWH, N OTMeYanucb BCe KOHTPOSbHO-yMNpaBnsowmne AeNcTBUS MexaHusaTopa.
Ona kaxpgoro otpeska ti no dopmyne 1 BblMUCIANCA KOIPPULMEHT UHTEHCUBHOCTK. [daHHbIE MO
Npou3BOAUTENBHOCTU  Tpyaa oOOMX MexaHuM3aTopoB Obinv  MONyveHbl Ha  OCHOBaHWUU
XPOHOMETpaXHbIX HabnogeHnin. Pe3ynbTaThl BbiLLENepeuncrieHHbIX AeUCTBUA MpeacTaBreHbl B
Tabnuue 1 1 Ha pucyHkax 2-6.

Tabnuua 1.
KoadhdmumneHT MHTEHCMBHOCTU paboyero npouecca
Ompe30ok 8pemeHu Mexarusamop Ne1 Mexarusamop Ne2
i N Vi W, N Vi W,
1 1293 1,44 8,8 1727 1,92 8,1
2 1227 1,36 9,3 1702 1,89 8,7
3 1189 1,32 10,1 1621 1,8 8,9
4 1231 1,37 9,2 1576 1,75 9,6
5 1170 1,3 10,2 1613 1,79 9,3
6 1152 1,28 10,4 1531 1,7 9,9
7 1218 1,35 9 1603 1,78 9,9
8 1209 1,34 9,7 1657 1,84 9,3
9 1247 1,39 9,3 1693 1,88 8,8
KoadpcbmumeHT
KOPPENALIAN Kw -0,8989 Kw -0,8907

92



Science and Education Vol.l April 6" — 7", 2016

10,6
10,4
10,2
10
9,8
9,6
94
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TekywasnpoussogutenoHoctb W,

1,26

1,3 1,35 1.4 1,45
KoadpruymeHT nHTeHcneHocTn paboyero npoyecca V

PucyHok 2. 3aBucumocTb Npom3BoanTenbHOCTM Tpyaa mexaHusaTtopa Nel oT kosdhdmumeHTa

WHTEHCUBHOCTU pa6oqero npouecca

.12
5
5 10 >
% HM
E 8 y=-21,317x?+69,911x-47,39
o R*=0,8218
O g 6
o=
o F
s 4
=
8 9
3’ -
g
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1,65 1,7 1,75 1,8 1,85 1,9 1,95

KoadhcpuumeHT nHTEHCHBHOCTU pabodero npoyecca V

PucyHok 3. 3aBucumocTb Npom3BoaANTENbHOCTM Tpyaa mexaHusaTtopa Ne2 oT koadhdmumeHTa

WHTEHCUBHOCTHU pa6oqero npouecca
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Bpemapabotel T

PucyHok 4. 3aBncmumocTb koadpmumeHTa MHTEHCUBHOCTM paboyero npoLecca MexaHu3aTopa
Ne1 oT BpemeHu paboTbl
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KoachpnumeHT NHTEeHCMBHOCTI
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PucyHok 5. 3aBrcuMMocTb koadhdmLmeHTa MHTEHCUBHOCTM paboyero npolecca MmexaHusatopa Ne2
OT BpemeHu paboThbl
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PucyHok 6. CpaBHeHNe k03(hhMLNEHTOB MHTEHCMBHOCTY paboyero npouecca MexaHusaropa
Ne1(onbIT ynpasnenus 3YK Manecce GS12) n mexaHusatopa Ne2 (onbiT ynpasnenus 3YK MNanecce
GS12)

AHanus nony4YeHHbIX pesynbLTaTos.

1. Mexagy npou3BOAUTENBHOCTLIO TPyAa MexaHu3aTopa M WHTEHCMBHOCTbIO pabouyero
npowecca cyllectByeT oTpuuaTenbHasa koppendumsi. Tak y mexaHumsatopa Nel koacbduumeHt
koppenauun Ky, = -0,8989, y mexanumsatopa Ne2 K, = -0,8907.

2. WHTeHcuBHOCTb paboyero npouecca M3MEHSIETCA B TeYeHWe CMeHbl. [aHHbI
pesynbTaT crnefnyet 06bACHATL AMHAaMUKOM paboTOCNOCOBHOCTN MexaHn3aTopa B TEYEHNE CMEHBI.
B Hauane paboTtbl MexaHu3aTopy HeobxoaMMO HEKOTOPOe Bpemsl, YTODObl «BTAHYTbCS» B paboTy,
BblpaboTaTb OMpeaAeneHHbIn anroput™M M pUTM OBWXKEHWIA, NPpY 3TOM MPOUCXOAMT MepecTpomnka
ncuxo-gmanonornyeckux yHkumn opraHmnsma [1,7]. 3atem y mexaHusdatopa HacTynaeT crtagus
yCTON4YMBOM paboTOCNoCOGHOCTH, NPU KOTOPOI KO3UUMEHT MHTEHCMBHOCTM paboyero npouecca
YMeHblUaeTcda, a npou3BoAUTENIbHOCTb TpyAda pacTeT. 310 ctagna pgnmtcd A0 MOMeEeHTa
HaCcTynneHna YyTOMINeHUa MexaHusaTtopa. yTOMJ'IﬂﬂCb, MexXaHM3aTop Ha4dYMHaeT OCYLIeCTBNATb
nuwHune ,D,eIZCTBI/Iﬂ, Kak cnencrteue, ysenn4mnBaeTca KOSdZ)dJVIU,VIeHT MHTEHCUBHOCTMW.

3. Yem OGonbwKMM OMNbLITOM YNpaBneHUs KOHKpeTHoW wmogenbto 3YK obnapaet
MeXaHM3aTop, TEM MEHEee HanpsKEeHHO OH OCYLLEeCTBNSAET CBOK TPYAOBYH AEATENbHOCTb. Tak y
MexaHu3aTopa, paboTatoLlero TpeTuin rog noapsa Ha OOQHOW U TOW XXe MalluHe, CpefHee 3HadYeHne
KoachbmLUMeHTa MHTEHCUBHOCTM paboyero npouecca coctaensieT V = 1,35 . Y mexaHusatopa xe,
paboTaroLlero Ha JaHHOW MalUWHe nepBbIv rog V = 1,82,

3akntoueHune. Kak yxe 6blno ckasaHo B Hayane cTaTbWl, NPOM3BOAUTENBHOCTL TpyAda
MexaHu3aTopa sBnsieTcs PyHKUMen MHoXecTBa (pakTopoB. [nsi OLEeHKM BO3AENCTBUSI HEKOTOPbIX
M3 HMX aBTOPOM Obina MCnofb3oBaHa KOHLEMNUMS KONMYECTBEHHONM OuUeHKM pabodero npouecca
.M. 3apakoBckoro. MpumeHeHMe OaHHOrO noaxoda MOXET ObiTb MOMEe3HbIM Mpu AarnbHenlem
MNCCNeaoBaHNN BO3OEWCTBUSA  «4eroBeyeckoro daktopa» Ha (YyHKUMOHMPOBAHME CUCTEMBI
«4ernoBek-mMallnHa» B CEMbCKOM XO3SANCTBE.
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METHODS OF ESTIMATING THE FORMEDNESS OF A MOBILE TECHNICAL
VEHICLE'S DRIVING SKILL IN COMBINE OPERATOR

Kurilkin A.D., Levshin A.G.°
Russian State Agrarian University - Moscow Agricultural Academy named after K.A. Timiryazev
Russia

Abstract
The article considers the application of the logical-probabilistic approach and the concept of the
quantitative estimation of the combine operator’'s activity, as a tool for the estimating the
formedness in combine operator driving skill while executing “parallel parking” maneuver.

Key words: combine operator, skill, work process intensity, logical complexity, stereotype of
actions.

AHHOTauusA
B cratbe paccmaTpmBaeTcsli MNPUMEHEHME JNOrMKO-BEPOSITHOCTHOrO MoAaxoda M KoHuenuum
KOSIMYECTBEHHOW OLEHKN AEeATENbHOCTU onepaTtopa B KayecTBE WMHCTPYMEHTapusi AN OLEHKU
cchopMMpPOBaAHHOCTM Yy ornepaTopa HaBblka ynpaBfieHMn aBTOMOOMIIEM NPW BbIMNONHEHUM Npuema
«napannenbHas napkoBka 3agHUM XO40M».

KnioyeBble crnoBa: onepaTtop, HaBblK, WHTEHCMBHOCTb pabo4vero mnpouecca, forvyeckas
CINOXHOCTb, CTEPEOTUMHOCTDL AENCTBUN.

BeeaeHve. YnpaeneHne MobunbHbIM TexHndeckum cpeacteoM (MTC), npeactaensieT cobon
npoLecc B3aMMOAEWCTBMSA ornepatopa U MawwuHbl [5]. OddhekTMBHOCTL 3TOrO npouecca B
3HaYMTENBHOW CTEMeHW onpeaendeTcs HanMyumMeM y onepartopa COOTBETCTBYIOLLMX MCUXO-MOTOPHbIX
nporpamm ynpasnstoLero Agencraus [1,7], chopMnpoBaHHOCTLIO HABBLIKOB yrpaBneHus [2].

CyliecTBylOT pasHble noaxodbl K OUEHKe [AedATeNnbHOCTM onepaTtopa B KadvecTBe
KOHTPOMbHO-yNpaensowero 3seHa [3,6] B cuctemax «4yenosek-mawwuHa». B pgaHHon cratbe
paccmaTpuBaeTcs BO3MOXHOCTb MNPUMEHEHUS NOMMKO-BEPOSTHOCTHOrO Noaxoda M KOHUEenuun
KOMMYECTBEHHON OLEHKN [eATenbHOCTU onepatopa [4] B KayecTBe WHCTpyMeHTapus Ons
KOCBEHHOW OLEeHKN ChOpMUMPOBAHHOCTM y onepaTopa Hasblka yripasneHus MTC.

B ocHOBY nonyyYeHUss KOMWYECTBEHHbIX OLEHOK MOMOXEeHbl COCTaBfeHWe W aHanus
anroputMoB paboumx npoueccoB. B kayecTBe COCTaBnsOWMX anroputMa WUCMonb3yloTcs
onepaTuBHble eAnHULbI ABYX BUOOB:

© Kurilkin A.D., Levshin A.G., 2016
96



Science and Education Vol.| April 6™ — 7", 2016

— 3neMeHTapHble onepaTopbl — AENCTBUS: HaxaTue KHOMKW, NOBOPOT MnepeknioyaTens,
BKIIOYEHMe Tymbnepa 1 T.n.;

— normyeckue ycrnosusi — obpas, NoHATHE, CyxaeHve (MMelT OBa Mcxoda): UHAUKaTop
3aroperncs unu norac, CTperka oTKIoHMach Uy He OTKMOHWUNAach U T.1.

BbisiBNeHWe OTHOWEHMM Mexay uYneHamu anroputMa, T.e. Mexay Jformyeckumm
YCMNOBUWSIMU U OEeACTBUSAMM, MO3BONSAET CyanUTb, Hanpumep, 06 MHTEHCMBHOCTU paboyero npolecca,
€ro NorMyeckor CIOXHOCTM W CTEPeoTUNHOCTM. [na 3TOro  BbINOMHAKTCA  BblYMUCHEHWSA
COOTBETCTBYOLLNX KOIPDULNEHTOB.

Myctb anroputm coctout M3 N coctasnsaowmx (Ng — anemeHTapHbIx onepaTopoB U Ny —
TNOrMYECKNX YCIOBUIN),  pacnpenenéHHbiX COOTBETCTBEHHO MO Ng U N, rpynnam. Pasobbem
anroputM Ha KOMIMMEKCHbIE TPynnbl, BKMOYalowme B cebs No OJHOW rpynne arnemMeHTapHbIX
onepaTopoB W nornyeckux ycrioBuin. [lycTb kaxgas KOMMNMEKCHas rpynna coaepXut m
COCTaBMSAOLWMNX anropuTMa, U3 HUX Mo — ANEeMEeHTapHbIX ONepaTopoB U My — MOMMYECKUX YCIOBUNA.

Torga koadhdUUMEHT MHTEHCUBHOCTM paboyero npouecca V BeluucnseTcs no opmyne:

V=% (1)
roe N — yncno uneHoB anroputma; T — BpeMsi peanusauum anroputma.

HopMupoBaHHbI  KOIPPUUMEHT  NIOTMYECKOW  CMOXHOCTM Ly,  XapakTepusytoLimmn
CINOXHOCTb  NOrMYeckon 00paboTkM MHdopMaumMM U AMHaMMYHOCTL  paboyero npouecca,
onpegensietcsa cnegyowmm obpasom:

Q:Z”Eﬂﬂl:izuﬂl )
: I=LH. N, my N° SElmy

CreneHb cTepeoTMNHOCTM pabodero npouecca XxapaKTepusyeTcs HOPMUPOBAHHbBIM

KO3(PHULMEHTOM CTEPEOTUNHOCTU Zyy, BbIYUCHISIEMBIM MO hopmyne:

N, m, m, 1 n, med
ZH: ZELF&N_T?::I:EZI:l_u;J’ (3)

Pa3bvBka anroputmMa Ha KOMMMEKCHble rpynnbl MpW  BbIMUCAEHUN Z, TPOU3BOANTCS,
HauYMHasa C NepBOW rpynnbl ANEeMEeHTapHbIX ONepaTopoB, a Npu BblYMCNEeHNU L, — ¢ nepBon rpynnsl
NOrMYeCcKNX YCroBWW, TO €CTb MpeAwecTByowas en rpynna 3neMeHTapHbIX onepaTopoB He
yuutbiBaetcs. MNoatomy B BbipaxeHun Ans L, BMecto N 3anucaHo N*.

OkcnepumeHT. B kavecTBe obObekTa uvccrieqoBaHusi Obiny BbliOpaHbl OBa onepaTtopa,
obnapatoLme pasnuyHbIM OMbITOM ynpasrieHust asTomobunem - 35 net u 1 roa. MNpeagBaputensHo
onepaTopbl NPOLUMY BBOAHbIN UHCTPYKTaX. MNepen HUMK Bbina noctaBneHa 3agaya npunapkoBaTtb
aBTOMOOWMb, UCMONb3ysi NMPUEM «MapannenbHas NapkoBka 3agHUM XOAOM». Bpems BbinonHeHus
npveMa He orpaHuumBanocb. B canoHe aBTomoGune c aBToMaTtMyeckonm KopobKkon nepepday
yCTaHaBnuBancs BWUAEOPErncTpaTop, HamnpaefeHHbI Ha onepatopa W  UKCUMPYHOLWMIA BCe
KOHTPOMbHO-yNpasnsowme aencteusa onepatopa. OnepaTtopbl BbINOMHANM 3agaHue nooyepeHo,
B TPOEKPATHOM NOBTOPHOCTU. MonyyYeHHble AaHHble NpeacTaBneHbl B Tabnuvue 1.

Tabnuua 1.
[dencTBna onepaTtopa npv BbINOJIHEHUU NPUEMA «napannenbHas NapkoBKa 3agHUM XOA0M»
O6o3HayeHu Ne onira
Henctere e Onepatop Ne1 Onepatop Ne2
1 2 3 1 2 3
[MoBopoOT pynsa BNeBo PJ 2 3 1 3 2 3
[MoBOpOT pynsa BNpaBo P 3 4 3 3 3 3
HaxaTtune Ha neganb Topmosa HT 3 3 4 3 2 2
OTnyckaHve neganv TopMosa oT 3 3 4 3 2 2
MepemetleHne pykosaTkn AKII B R 1 1 1 1 1 1
nonoxeHue «R»
MepemeteHne pykosaTkn AKII B N 1 1 1 1 1 1
nonoxeHue «P»
MepemetleHne pykoaTkn AKMI B D 1 1 1 ) ) )
nonoxexue «D»
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O603HaveHn Ne onbiTa
Oencteue 03 ea e Onepatop Ne1 Onepatop Ne2
1 2 3 1 2
CHsiTUe ¢ py4HOro Topmosa CP 1 1 1 1 1 1
3arsxka py4yHOro TopmMo3sa 3P 1 1 1 1 1 1
KoHTponb 3a nepemetleHnem
aBTOMOOMNS B 3epKano 3agHero K3 2 3 2 5 4 4
Buaa
KoHTponb 3a nepemetleHnem
aBTOMObMNSA B NneBoe GokoBoe KNG 2 2 1 3 2 2
3epkarno
KoHTponb nepemelleHme
aBTomobunsa B npaBoe 6okoBoe Kb 3 3 2 8 7 7
3epkarno
KoHTponb nepemelleHve
aBTomMobunsa Yepes nobosoe Kn 4 3 4 1 1 2
CTEKIo
Bcero pgencteun N 27 29 26 33 27 29

KonunyectBeHHas oueHKa OeATenbHOCTW onepaTopoB nposoaunace no dopmynam 1-3.
PesynbTaTbl NpeAcTaBneHbl B Tabnuue 2.

Tabnuua 2.
KonunyectBeHHas oueHka AeMCTBUM oneparopa

Ne Onepatop Ne1 Onepatop Ne2
onbita |t cek N \% Zy Ly t, cek N \% Zy Ly

1 32 27 0,91 0,38 | 0,21 51 33 0,65 0,27 0,42

2 31 29 0,93 | 0,40 | 0,20 44 27 0,61 0,31 0,38

3 29 26 0,9 0,42 | 0,19 47 29 0,62 0,30 0,39
322;4 30,1 | 27,3 | 0,913 | 0,4 0,2 47,3 | 29,3 | 0,627 | 0,293 | 0,397

AHanus nony4deHHblX pesynbTatoB. 1. bonee onbITHBIN onepaTop BO BCEX Tpex OnbiTax
BbIMOMHWI 3agaHne BbicTpee MeHee OMbITHOro onepatopa. CpefHee BpeMsi BbINOMHEHNUS Npuema
y onepatopa Ne1 ts, = 30,1 cek, y onepatopa Ne2 - t;, = 47,3 cexk.

2. Konn4ecTBo KOHTPOSbHO-yNpaensowmx aenctemin N y obomx onepaTopoB MpUMeEpHO
ogunHakoBoe. Tak, onepatopy Ne1 anms Toro 4tobbl nNpunapkoBaTe aBTOMOOMIb B CpeaHeM
Heobx0aMMO BbIMOMHUTL 29 KOHTPOMbHO-YNpaBnsoLWNX AEACTBUIA, B TO Bpems kak ornepatopy Ne2
- 49.

3. 3HaveHus koadbdumumeHTa MHTEHCMBHOCTM pabodero npouecca V y onepaTopos
3Ha4nTenbHO oTnunyatoTes. Y onepartopa Ne1 V = 0,913, y onepatopa Ne2 V = 0,627.

4. 3Ha4yeHnss HOPMUPOBAHHOrO KO3AMdUUMEHTA CTEPEOTUNHOCTM OENCTBUIN BO BCEX TpeX
onbitax y onepatopa Ne1 okasanuch Bbiwe, Yem y onepatopa Ne2, a 3HayYeHnss HOPMUPOBAHHOIO
Ko3adhbmLMeEHTa Norndeckom criokHocTn Ly, Hao6opoT, MeHbLUe B ABa pa3a. OTO CBUAETENbCTBYET
0 TOM, 4YTO Bonee onbITHOMY onepaTopy HeobxoAMMO MeHbLLE BPEMEHU, YTOObI LEHUTL CUTYauMto,
NPUHATL PELLEHME U OCYLLECTBUTL YNpaBnsioLLee AenCTBre.

3aknodeHne.  lpumeHeHWe  MOrMKO-BEPOATHOCTHOTO  Moaxoda WM KOHUenuuu
KONMMYECTBEHHOM OLIEHKU K OMUCaHWMI0 AeATEeNbHOCTM onepaTopa MOXeT ObiTb MCMONb30BaHO Ans
onpegeneHns onTUManbHOro anroputma OEerncTBUA NpW YNpaBreHUun MOOWUIbHBIM TEXHUYECKUM

98



Science and Education Vol.| April 6™ — 7", 2016

CpPEeAcCTBOM, ANs BbISIBNIEHWS W YCTPaHEHUs y ornepatopa NUWHUX AEWACTBUMA, a TakkKe MOXeT
CNY>XUTb MHCTPYMEHTaApWEM AN OLEHKM CHOPMUPOBAHHOCTU Y OrnepaTopa HaBbIKOB yNpaBneHns
MTC.
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STUDY OF THE METHOD OF MEASUREMENT OF PARAMETERS OF PERIODIC
SIGNALS BY THEIR INSTANTANEOUS VALUES USING FEATURE POINTS*

Melent'ev V.S., Ivanov Yu.M.®
Samara State Technical University
Russia

Abstract

We study a new method for measuring parameters (RMS values of voltage and current, active and
reactive power) on the instantaneous values of harmonic signals, using the transitions of the
additional signals of the voltage through zero. In contrast to known methods based on the formation
of additional voltage signals and detecting moments of transition signal through zero, the
implementation of the method allows to avoid the error of module of phase-shifting blocks forming
additional signals. The scheme of information-measuring system implementing the method is
offered. The results of the error analysis of the method, due to the deviation of the real signals from
harmonic model which show a significant dependence of the error on the angle of phase shift of the
phase shifter blocks are shown. The obtained results allow to choose appropriate hardware
depending on the required accuracy and measurement time.

Key words: harmonic signals, instantaneous values of additional signals, phase-shifting blocks,
harmonic model, error.

AHHOTauusA
Uccnegyetcs HOBbI METOA M3MEpPeHUs napameTpoB (CpegHekBagpaTUHYeCcKMX — 3HadeHun
HaMpsXKeHWs W TOKa, aKTMBHOMW W PEeaKkTUBHOW MOLLUHOCTW) MO MrHOBEHHbLIM 3HAYeHUAM
rapMOHUYECKMX CUrHaroB, UCMOMb3YOLWMIN Nnepexonbl AOMNOMHUTENbHBLIX CUrHanoB HanpspkeHus
yepes HomMb. B oTnnyme OT n3BECTHbIX METOA0B, OCHOBAHHbLIX HA (POPMUPOBAHWUM AONOMHUTENBHbLIX
CUrHanoB HamnpskeHWs U BbIABIIEHMM MOMEHTOB NEPexXOf0B CUrHaroB Yepes HoMb, peanu3auus
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MeToda MO3BOMSIET  MCKMIOYMTb  MOrpeELLHOCTM MO Moayno  dhasocasurarowmnx  Grnokos,
cdopmMupyloWNX  OONONHUTENbHbIE  curHanbl.  [pegnaraetca  cxema  MHAOPMALMOHHO-
M3MEPUTENBHOWN CUCTEMBI, peanuaytowen meTtod. [NpMBoasaTcs pesynbTaThl aHanm3a norpeLHocTu
meToaa, o6yCrnoBMNeHHON OTKITOHEHNEM pearibHbIX CUrHaNoB OT rapMOHUYECKON Modenu, KoTopble
NoKasblBalOT CYLLECTBEHHY0 3aBMCUMOCTb MOrpPeLHOCTU OT yrna casura a3 dasocaBuratoLmx
6nokoB. [Mony4yeHHble pesynbTaTbl MO3BONSOT BbIOMpPaTb COOTBETCTBYHOLIME anmnapaTHble
cpeacTBa B 3aBMCUMOCTM OT NpeabsiBrsieMblx TPEG0BaHWUIA N0 TOYHOCTU Y BPEMEHU U3MEPEHWSI.

KnoueBble crioBa: rapMOHUYECKMUE CUrHarbl, MTHOBEHHbIE 3HAaYeHUs!, AOMNONHUTESNbHbIE CUrHarbI,
dhasocasuraroLLe 6oKM, rapMoHMYecKast MOAENb, NOrPeLLHOCTb.

Bo mHorux npoueccax, CBA3aHHbIX C yrpaBreHuem (YHKUMOHNMPOBAHUEM TEXHUYECKMX
cpencTB, ahMEKTUBHOCTb NMPUHATUA peLLeHns NO OXuaaembiM pesynbTaTaM BbiIXO4a napameTpoB
Ha 3aaHHbIA PEXUM UK 3a Npeaenbl YCTaHOBMNEHHOMO AoMnycka MOXeT ObiTb CyLEeCTBEHHO BbiLUe,
€CNnn CoKpallaeTcs MHTepBan BpemMeHu, HeobxoauMmbi ONns aHanu3a Habnogaemoro npoiecca.
BosHukaeT npobnema co3gaHusi METOAOB, OCHOBAHHBIX Ha ONepaTVBHOM aHanvae MHdopMaummn ¢
MCcnonb30BaHMEM anpuopHoOn Mmoaenu npouecca [1].

MHorue curHanbl B LensX TEXHUYECKMX OOBEKTOB ABMSAOTCA NEPUOAUYECKUMM, MOZENU
KOTOpPbIX 6IN3KN K FAPMOHNYECKUM.

B HacTosdlee Bpems ycrnewHo pa3BuMBaEeTCa HanpasrieHue, CBA3aHHOe C onpeaeneHnem
napameTpoB rapMoHudeckux curHanoB (MMC) no wmx oTAenbHbIM MFHOBEHHbIM 3HAYEHWUsIM, He
CBSI3aHHbLIM C MEepMoAOM BXOAHOrO curHana. Takon nogxon no3BOMsSeT U3MepATb napameTpbl 3a
BpeMs, 3HaYUTENbHO MeHbLLee nepmoaa BXOAHOro curHana [2].

JanbHenwee cokpalleHne BpeMeHW U3MepeHusi obecneumBaeT opMUpoBaHWe
OOMONHUTENbHBIX CUTHANOB HaNPSXXEHUs U TOKa, COBUHYTLIX NO ¢)a3e OTHOCUTENbHO BXOAHbIX HA
onpegeneHHbIn yron [3].

Ecnn B KayectBe [AONOMHUTEMbLHBLIX MCNOMNbL30BaTb OPTOrOHarbHblE COCTaBnsoLLME
BXOOHbIX CUIHamnoB, TO 3TO Hen3OEXHO MPUBOAWT K YACTOTHOM MOrPeLIHOCTU (ha3oCABUIaroLLmMX
6nokoB (®B), obecneunBarowmnx ux dopmupoBaHue. [daHHbIN BUA MOTPELHOCTM 3akryaeTcs B
TOM, YTO MPU U3MEHEHNM YaCTOTbl BXOAHOrO CUrHana yron casura dassl @6 MoOXeT oTnm4aTbes oOT
90° [4].

Ona  ucknoYeHnss [OaHHOM MOrpewwHoCTM  MOXHO  MCMonb3oBatb  (hopMypoBaHue
OOMONHUTENbHbBIX CUrHANoOB, COBUMHYTbIX OTHOCUTENbHO BXOAHbLIX MO (ha3e Ha MPOU3BOMbHLIN, B
obwem cnyyae, yron, u onpegeneHun [MTC N0  MrHOBEHHbIM 3HAYEHWSIM BXOAHbIX W
OOMNOMNHUTENBHbLIX CUrHanoB [5].

OpHako, npu peanusaumy NogobHbIX METOAO0B BO3MOXHO BO3HMKHOBEHME MOrpeLlHOCTM
no HanpspkeHuto (MOrpeLuHocT no moayno) dasocasuraowmx 6nokos (PB), dopmupytoLwmx
OOMonHUTEnNbHbIE curHanel. Hanuuve gaHHOro BMaa NOrpewwHoOCT! MPUBOAUT K TOMY, YTO
amMnnuMTygHoe 3HavyeHue BXOAHOro curHana 6yaet oTnmyaThes OT aMnivTydbl BbIXOAHOTO CUrHana
Pb.

B cratbe npoBOAMTCS aHanuM3 HOBOIO METOAAa, OCHOBaHHOMO Ha opmupoBaHUK
OOMONHUTENbHBIX CUrHaNoB HanpsbkeHus u onpeaeneHny NIFC No MrHOBEHHBLIM 3HAYEHUAM TOMbKO
BXOAHbIX CWUrHamoB, YTO WCKMIOYaEeT [AaHHbIA BuA4 norpewHoctu. [pyu 3ToM  UCnonb3yloTcs
XapaKkTepHble TOYKN CUrHarnoB HanpsXXeHns — nx nepexobl Yepes Homb [6].

MeTtoa ocHoBaH Ha TOM, YTO (POPMUPYIOT ABa AOMOMHUTENbHbLIX CUrHaNa HanpshHKeHus,
COBWHYTble OTHOCWUTENbHO BXOOHOrO No ase Ha yrnbl Ad U 2A0 COOTBETCTBEHHO. B MomeHT
nepexoga BTOPOro AOMOMHUTENbHOrO CWUrHamna HamnpskKeHuss 4epes3 HoMb U3MePSIoT nepsoe
MrFHOBEHHOE 3HayeHue BXOOHOro HanpsbkeHusd. B MomeHT nepexoga nepBoro AOMOMHUTENbHOro
cuUrHana HanpsPkeHns Yepes HorMb U3MEPSIOT BTOPOE MIHOBEHHOE 3HaYeHne BXOAHOrO HanpspkeHus
1 NepBoe MrHOBEHHOE 3HayeHne Toka. B MOMEHT nepexofa BXOAHOrO CurHana HanpshxeHus Jyepes
HOMb M3MEpPSIOT BTOPOE MrHOBEeHHOe 3HadyeHue Toka u MIFC onpegensioT MO U3MEPEHHbIM
MIHOBEHHbIM 3Ha4YE€HVAM CUrHarNoB HanpsHKeHUst U Toka.

CyLHOCTb MeToAa NOSCHAETCS BPEMEHHbIMU AnarpaMMmamMu, NpuBeaeHHbIMN Ha puyc 1.
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u(f) w(@) WO u@)
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Puc. 1. BpeMeHHble guarpaMmmebl, NOSICHAOLLME METOA

BXO,D,HOIZ N AononHUTenbHble rapMoOHUYeCKmne CUrHarnbl HanpsXeHusa, a Takke BXOLLHOVI TOK
wmetor creaylowmit B u,(¢)=U sinot; i(t)=1 sin(of+@); u,()=U, sin(of +Aa);
u, (t) =U, Sin((nt + ZAOL), rae U, , 1, — aMnnuTyaHble 3HaUEHNA HanpskeHust n Toka, ¢ — yron
caBura (*)83 Mexay curHanammy HanpsxeHmna U Toka,; w — yrnosasa 4actoTta.

MrHOBEHHbIE 3HAYEHUsI CUrHAmNoB Hanps>XeHna U Toka B MOMEHTbl BpEMEHU t] , t2 n t3
6yayT cooteercTBenHo paskbl U, = U, sin(—2Aa), U, =U, sin(- Aa), 1, = I sin(@ - Aat)
wil, =1 sing.

MCﬂOJ'Ib3yﬂ MrHOBEHHble 3HadYeHuAa CurHanoB n cHYUTad, NoJNlyyYynMmMm BbIpaXeHua and

onpegeneHnsa ocHoBHbIx MIMC:
- cpeaHekBaapaTudeckne 3HaveHns (CK3) HanpskeHus n Toka

Jau?

UCK? = \/m ) (1)
2 1
LU, -2LU,)
Icm :L 132_'_( 3U1 - z(iz) : )
V2 4U; -U,

- akTnBHas (AM) n peaktmeHas (PM) mowiHoCTM
sign(U,)U; (1U, —21,U,)
P= TS ; 3)
4U, - U,
LU;

Cxema wuHdpOpMaLMOHHO-n3MepuTenbHon cuctemsl  (MUC), peanusyowen metos,
npeacTaBneHa Ha puc. 2.

(4)
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Ié OE2 ITpepbiBanus
®b1 >HO?2
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UNET SUPVTITR =\
¢ A /
i 1y
= J > KHT
[IIT >{ A2 111
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Puc. 2. INC, peannsytowasa metoq

MNC copepxuT: nepBuyHble npeobpasoBatenu HanpsbkeHus TMMNH un Toka TMNT, gBa
daszocapuraowmx 6noka b1 n ®62, ocyuiecTBnsoWME CABAM CUTHANOB Ha yron Ad, Tpu Hysb-
opraHa HO1 — HO3, gea aHanoro-undposbix npeobpasosatens ALIM1 n ALIMN2, kontponnep KHT,
WuHbI ynpasneHus WY v gaHHbIx LW,

PaccmaTtpuBaembin MeTog NpefHasHavyeH Ans onpeneneHns napameTpoB Nepuoanyeckmx
CUrHamnoB C rapMoHUYeckuMmn Mogensmu. Mpu HanuumMm B curHanax BbICLUMX FAPMOHUK HEN3BEXHO
BO3HMKaET NOrpeLUHOCTb.

MpoBenemM oueHKY MpeaenbHOro 3HaYeHUs1 NMOrPeLLIHOCT, 0OYCNOBNEHHON OTKIIOHEHWEM
peanbHOro CcurHamna oT FapMOHWYECKOW MOZENW, MUCMofb3ysk METOAMKY OLIEHKU MOrpeLlHocTy
pesynbTata W3MepeHus, Kak yHKUMKW, aprymMeHTbl KOTOpPOW 3adaHbl NPUONMMXKEHHO C
NOrpeLUHOCTbI0, COOTBETCTBYHOLLIEN OTKMOHEHNIO MOAENWN OT peanbHoro curHana [7].

Ecnu cuntath, YTO NOrpeLHOCTM apryMeEHTOB COOTBETCTBYIOT HaMbOomMbLUMM OTKIIOHEHWSIM
curHana oT Mogenu, TO npefenbHble 3HavyeHusi abCoNOTHbLIX MOrPELIHOCTER OonpeaeneHust
napameTpoB CUrHamnoB OyayT paBHbI:

a(]CIG + a(]CIG

AU, = AU, ; (5)
@ | au, oU,
A], — aICK? + aICK? A] + |6UCK3 + a(]CK?| AU . (6)
“ Aler, | o |) " \|ovu, | |ou, || ™
AP = 6_P+6_P A]m+ |6P + 6P| AUm; (7)
aL,| eI, lou,| |ou,|
AQ = @ + @ Al + Q + Q AU (8)

oL,| ler,|) " ||ou,| |oU, "

0 0
rae AU, = UlmZhuk wAl, = [lmZh,.k - NpefernbHble abCoMoTHbIE MOTPELLHOCTM
k=2 k=2
aprymMeHToB, COOTBETCTBYIOLIME  HAMBOMbLUMM  OTKMOHEHUSIM  pearnbHbiX — CUTHanoB  OT

rapmoHudeckux mogenen; U, v I, - aMnnuTyaHble 3HaYeHUs! NePBbIX FAPMOHUK CUTHArOB;

h, = —k y h, = k. k03P DULINEHTBI K-ThIX FAPMOHUK HaMPsHKEHUs! 1 TOKa.

1m 1m

Wcnonb3ys npeaenbHble 3HavyeHust abcontoTHbIX norpeluHocten (5) — (8) v Boipaxerus (1)

— (4), MOXHO onpegenuTb OTHOCUTENbHbLIE NOrpelHOCTM namepeHna CK3 HanpsbkeHus 1 Toka U
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npvBeAeHHbIe norpewHocT onpegeneHns AM n PM:

Ucnonb3ysa BbipaxeHus (1) — (8), nony4yum npegenbHble OTHOCUTENbHbIE NOrPELLHOCTU
onpeneneHns CK3 HanpskeHns n Toka M NpuBedeHHble NOrpeLHOCTU onpeaeneHns akTMBHON n
pPEeaKkTUBHOM MOLLHOCTM:

i h, (4 cos’ Aa. +|cos Aoc|)
-k ; ©)
1+ k2 [sin’ Ag
k=2

Ucks

0

z h, [Icos (p| + |c0s((p - Aoc)”
= k= +

1+ ih; lsin Aa|
k=2

)

Ick3

i h, |c0s (pmsin Aacsin(@ — Aa)+ cos (p| + |c0s((p - Aoc)”
+42 ; (10)
1+ k2 Jsin® Ad
k=2

1 i h, (1 + |cos Aoc|)
k=2
1+ ihjk 1+ i h;, in Ao
k=2 k=2

i h, Usin Aa.sin @ — 2 cos Ao cos (p| + 2|c0s 2A0.cos @ + cos Aa cos((p - Aoc)”

e ‘sin3 Aoc‘ -

Yp= +

1 . i h,, |sin (p|(2|cos 2Aoc| + |cos Aoc|)
Yo = DIy 12 — (12)
i i - 2lsin” Ao
1+3n2 143 2 |7 | |
+ ; uk + ; ik

AHanns BbipaxkeHun (9) — (12) nokasbiBaeT, YTO MpPU HanMMuUM B CUrHanax BbICLUMX
rapMOHUK BO3HWKAET MOrpeLlHOCTb M3MEPEeHUss napamMeTpoB MNepuoanyYecKkmx CUrHaroB, KOTopas
3aBUCUT OT MX FAPMOHUYECKOrO COCTaBa, yrna casura dasbl dasocasuraromx 6nokos Aa u yrna
caogura dasbl Mexay BXOOHbIM HamnpsbkeHMeM U TOKOM ¢ (Kpome CcpefHekBagpaTuyecKoro
3HAYeHUS HanpsHKeHns).

Ha puc. 3 npuBegeH rpaduk 3aBUCUMOCTN OTHOCUTENBHOM NOrpeLHocTn namepeHusa CK3

HanpsbkeHust OT yrna capura das dasocasuraoLmx 6nokos Aa npu /1, =0,2% B cootBeTCTBUM C
BblpaxeHunem (9).
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Puc. 3. MNpaduk 3aBucumocTtun &y oT Aa

Ha puc. 4 - 6 npuBedeHbl rpadukM 3aBUCUMOCTM OTHOCUTENbHOW MOrPeLUHOCTH
M3MepeHus cpegHekBagpaTUYecKoro 3Ha4YeHus Toka U NpuBEAEHHbIEe MOrPeLIHOCTU onpeaeneHns
aKTMBHOW W peaKTUBHOW MoluHocTW oT Aa u @ npu h, =h, =0,2% cornacHo (10) — (12)
COOTBETCTBEHHO.

MpoBeaeHHbIN aHann3 BAMSHWSA NOrPELLHOCTN N3-3a OTKINOHEHUS pearnibHOro curHana ot
rapMOHUYECKON MOAENM NoKasbIBaeT, YTO NorpelHocT namepenns CK3 HanpsxeHna n AM, a
Takke CK3 Toka 1 PM MOXHO CyLLLEECTBEHHO CHU3WTb 3a CHET COOTBETCTBYIOLLIErO Bbibopa yrna
casura dasbl ®b. MNpu atom norpeHocTn nsmepeHns CK3 curHanos u AM npu yBenuyeHun Aa

cHuxatoTcs. OgHako 3To yBenuuuBaeT o6LLe BpeMsi U3MEPEHNS MapameTpOB.

Puc. 4. Mpadurkmn 3aBncumocTtn §; ot Aa n ¢
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Puc. 5. Mpadhmkun 3aBucUMOCTU yp OT Aa 1 @

MuHMManbHblEe 3HA4YeHWs MOrpewwHocTM uMmetlT Mecto npu Aa=90°. [anbHenwee
yBenuyeHue yrna casura dasbl Aa NpMBOANT K YBEMUYEHUIO MOTPELLHOCTY.

MorpelHocTb onpegeneHns peakTUBHON MOLLHOCTM NMPUHUMAET MUHUMArbHbIE 3HAaYEHUS
npu yrne Aa=40-70°.

MonyyeHHble B  paboTe pesynbTaTbl  MO3BOMSAT  BblbMpaTe  ONTMMarbHbIE
COOTBETCTBYHLUME annapaTHble CPeAcTBa B 3aBWCMMOCTU OT MpeabsBrsieMbix TpeboBaHW no
TOYHOCTU U BPEMEHW U3MEPEHUS.

Puc. 6. Mpadomku 3aBUCUMOCTU Yo OT Ada 1 @

* Paboma eblironHeHa npu rnoddepxke Pocculickoeo ¢hoHOa ¢hyHOaMeHmarbHbIX uccredosaHull
(epaHm 16-08-00252 A).
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STUDY OF THE IMPACT OF THE JUGLANS REGIA SHELL POWDER ON THE
PHYSICO-CHEMICAL AND ORGANOLEPTIC INDICATORS OF DOUGH AND
BREAD

Ponomariova E.I.1, Odintsova A.V.1, Lukina S.I.1, Botasheva Kh.Yu.?®

"Voronezh State University of Engineering Technologies
2 North-Caucasian State Humanitarian and Technological Academy

Russia

Abstract

The paper presents the studies of organoleptic (shape, surface, color, condition of the crumb, the
state of bread soaking, dough process, vesiculation, taste and smell), physico-chemical (humidity of
the crumb, vesiculation and specific volume) and structurally-mechanical (total deformation,
plasticity, elasticity, relative plasticity, relative elasticity) indicators of semi-finished products and
finished products quality with the introduction of fortificants - juglans regia shell powder. It's given
the justification for the application of this raw material and the chemical composition. The studies
were carried out on test samples with a dosage of the powder 3%, 5%, 7%. It was revealed that if
add 3% of the powder the analyzed indicators are slightly change. It was found that the application
of the powder contributes to an increase in food and biological value, provides the best properties
of salt-free bread and allows to apply it in a production conditions.

Key words: juglans regia shell powder, salt-free bread, indicators of bread and dough quality,
increasing of food and biological value.

AHHOTauusA
B paboTe npeactaBneHbl UccrieqoBaHWst opraHonentudeckux (copma, MOBEPXHOCTb, LBET,
COCTOSIHME MSIKULIA, MPONEYEHHOCTb, NMPOMECC, MOPUCTOCTb, BKYC U 3anax), dn3MKO-XMMUYECKMX
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(BNaxHOCTb MSIKMLIA, MNOPWUCTOCTb, YAENbHbIN 0OBLEM) W CTPYKTYpHO-MexaHudeckux (obLluast
AedopmMauusi, NNACTUYHOCTb, YMNPYroCTb, OTHOCUTENbHAs MNNacTUYHOCTb, OTHOCUTEMbHAasA
yrNpyroctb) rokasaTenen kadectBa nonydabpukatoB W TOTOBbIX W3AenuiA C BHECEHWEM
oboraTuTenss — MOpoLLKa M3 CKOpNymnbl rpeukoro opexa. [aHo obocHoBaHve ONsi NPUMEHEHUs!
YKa3aHHOro Cbipbsi, MpUBEAEH XMMMUYECKMM cocTaB. lccnemoBaHusi MpoBOAWAM HaA OMbITHBIX
o6pasuax ¢ gosuposkon nopowka 3 %, 5 %, 7 %. BoissBneHo, 4to npu aobaeneHun 3 % nopoluka
HE3HAYUTENbHO W3MEHSAIOTCA aHanu3npyemble nokasatenu. YCTaHOBMEHO, 4YTO MNpUMEHeHue
nopoLulka crnocobCTBYeT YBENMWYEHUIO NULLEBON U BronorMyeckonm LEHHOCTM, obecneynBaeT
Hauny4lme CBOWCTBa axropugHoro xneba 1 nos3BonsieT MPUMEHSATb €ro B MPOM3BOACTBEHHbLIX
yCnoBusX.

KnioyeBble croBa: MNOPOLUOK M3 CKOPMyMbl FPELKoro opexa, axnopuiHblii xne6, nokasartenu
Ka4yecTBa TecTa U xneba, NoBbILLEHNE NULLIEBON 1 BUOMOTNYECcKom LIeHHOCTU.

B Hactosiwee Bpemsi nepeg xnebonekapHOW MPOMBILLMEHHOCTbIO CTOMT 3agava
YBENUYUTL MPOM3BOACTBO X11eb0obynoYHbIX U3genuin Ans OueTnyeckoro u nedyebHoro nutaHus. B
COOTBETCTBUM C KoHuenuuen PP «Xneb — 3To 300poBbe» HEOOXOAUMO BHELPEHME HOBbIX
TEXHOMOrMA B OTpacnu xrnebonekapHOW MPOMbLILIMEHHOCTN, MO3BOMSOWMX  3HAYUTENBHO
pacliMpUTb  acCOpPTUMEHT U  YBENWYUTb MPOU3BOACTBO X1eb60o0ynoYHbIX M3OENUMn  HOBOTO
NOKONEHUsI C 3aAaHHbIMW Ka4YeCTBEHHbIMU XapaKTepUCTUKaMKU, B TOM 4Yucre PyHKUMOHAsbHbIX U
cneunannanpoBaHHbIX [1,2].

OT10 npobnema MoxeT OblTb pelleHa 3a CYET BHeECEeHUs B peLenTypy oboratutenen,
MMEeILWMUX B COCTaBe MOBbILEHHOE codepXKaHue MULLEBbIX HYTPUEHTOB. Takum oboratutenem
SIBMAETCA MOPOLIOK W3 cKopnynbl rpeukoro opexa (TY 9147 — 369 — 02068108 — 2015),
nony4yeHHbln Ha kadegpe TexHonorun xnebonekapHoOro, KOHAMTEPCKOrO MakapoOHHOrO U
3epHonepepabaTbiBatolero  Npov3BoAcTB  BopoHexckoro  rocynapCTBEHHOTO  yHMBepcuTeTa
WNHXEHEPHbIX TEXHOMNOTUA NyTEM AEe3UHTErPaLMOHHO - BOJIHOBOIO NMOMOSIa CKOPrynbl.

MopoLok M3 cKopnynbl FPELKOro opexa siBnsieTcsl NpodunakTUYECKMM CpeacTBOM B
6opbbe npoTuB onyxonei. Ero npumeHeHne B npousBoacTBe xneba cnocobcTByeT naryGHomy
BMWSIHWIO HA NAaTOreHHble MUKPOOPraHn3mbl M NpegoTBpallaeT ux pa3sutue, 6naroTBOPHO BRMSIET
Ha cepAeyHocoCyaMCTy0 cucteMy, obnagaer NpOTMBOBOCMANUTENbHLIMU U @HTUOKCUAAHTHLIMU
CBOMCTBaMM, MOBLILLAET YPOBEHb OMera-3 >XWPHbIX KWUCNOT B 3puTpoumtax. Cnocobctsyer
3 (PEKTUBHOMY OUULLEHMIO KPOBWU U NUMbI, NOBbLILLIAET OOLUMIA TOHYC U UMMYHUTET. ButamumHel C
n E, copepxalumecs B ckopryne noaaepxuBaloT UMMYHUTET YENOoBeKa W YryyLLaloT ropMoHaribHbIN
oH B Liernom [3]. XumMuyeckuii cocTaB CKopsynbl rPeLkoro opexa npeacrasneH B Tabn. 1.

Tabnuua 1
XMMMYEeCKU COCTaB NOPOLLKA U3 CKOPIYNbl FPeLKoro opexa
HanmeHoBaHWe NULEBLIX BELLECTB 3HaueHne nokasartensi
1 2
Benok, % 11,2
XKup, % 10,2
Yrnesoasbl, % 10,1
Kpaxman, % 6,2
3ona, % 2,0
Hatpui, mr 7,0
Kanun, mr 474
Kanbuwui, mr 89
Marnun, mr 120
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docdpop, mr 332
XKeneso, mr 3,0
LnHk, mr 2,57
CeneH, MKr 49
Wog, mr 3,1
Butamud B4, mr 0,39
ButamuH B, mr 0,12
ButamuH Bs, mr 0,8
ButamuH Bg, mr 0,8
Butamux PP, mr 1,2
ButamuH E, mr 2,6
Butamnu C, mr 5,8

Llenbto paboTbl 6bINO MCCnenoBaHNE BIMSIHWSI MOPOLLKA M3 CKOPIYMbl MPELKOro opexa Ha
rnokasaTenu kadecTBa TecTa M xneba AN axnopyugHOro MNUTaHUS WM3 CMECU MYyKU MLIEHUYHOW
xrebonekapHoi nepeoro copta (FTOCT P 52189-2003) 1 LienbHOCMONoToro 3epHa nwennup (TY 9214-
126-02068108-10).

Xne6 rotoBuNM M3 MyKM MWEHUYHOW  xnebonekapHOM MNepBOro copta W
LeNbHOCMOSOTOro 3epHa MNeHuUpbl, XxnebonekapHbliX MNPecCoBaHHbIX APOXOKEN, CbIBOPOTKU
MOJIOYHOW, BOAbl NUTbEBOW (KOHTpoNb). OnbiTHble 06pa3ubl xneba axopuaHOro roTOBUNN C
BHECeHMeM oboraTuTernsi — MopPOoLLKa U3 CKOpynbl rpeukoro opexa B konvyectse 3, 51 7 %.

B npouecce OpoxeHuss TecTa u3yyanu U3MEHEHUE TUTPYEMOW KUCIOTHOCTM
apbutpaxHbiM MeTogoM M 3adhdheKTMBHOM BSA3KOCTU nonydabpukaToB B TedeHne 120 MuH Ha
npubope «PeoTtecT-2» npu ckopocTtn casura 0,33 ¢’ [4]. Mo okoH4YaHUK BpoXXeHUst TeCTO Aenunun
Ha Kyckn maccon 0,3 Kr n HanpaBnanyM Ha paccTonKy, 3aTeM — Ha BbIMEYKy.

B rotoBbIX M3genusax onpenensany opraHonenTUYeckue nokasaTenu KayecTsa (BHELLHWIA BUL,
dopma, xapaKTep MOBEPXHOCTU, MPOMNEYEHHOCTb, COCTOSIHME MSIKULLA, BKYC, 3anax, LBEeT, CTpyKTypa
MSKMLLA) U PUSNKO-XMMUYeckme ( BnaxHOCTb MsAkuwa (%) - no MOCT 21094-75, KNCNOTHOCTL MsiKULLA
(rpap) - no MOCT 5670-96, nopuctocTs Msikuwa (%) - no MOCT 5669-96, yaenbHbii 06bem - (CM3/100
r)), Aedbopmaums cxatvs, o Metogukam, NpeacTaBneHHsIM B nocooum [4].

YCTaHOBNEHO, YTO C YBEMNMYEHNEM MPOLEHTHOTO COAEPXKaHNS MOPOLLKA, KUCIIOTHOCTb TecTa
HEe3HaAuMTENbHO MoBbIWANack B pesynbTate pacnaga HocopopraHUYecKNX COEAMHEHUA 3a cveT
NpUCYTCTBUSI BOMbLLErO KOMMYECTBA OPraHWYECKUX KWCIIOT, MOSIMHEHACBILLEHHBIX XUPHBIX KUCHOT,
Kucnbix cpoccpatoB. MpoLecc HaKoNMEHNA OPraHNYECKNX KUCIOT C YBENUYEHNEM AO3VMPOBKU NPOXOAU
MHTeHcuBHee. B obpasuie ¢ no3nposkoit 7 % KUCNOTHOCTb NoBbiwanack oT 4,3 rpag o 5,5 rpag, npy 5
% yBenuumeanacbk Ha 0,9 rpag, npu 3 % - Ha 0,7 rpag No CpaBHEHMIO C HAYarbHOM KUCIIOTHOCTLIO (pUC.

1).
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Puc. 1 — 3meHeHne TUTpyemMOon KUCIOTHOCTW B 3@BUCUMOCTM OT AO3UPOBKU NMOPOLLIKA U3 CKOPNYMbI
rpeukoro opexa: 1- 0%, 2 -3 %, 3—5%,4 -7 %.

Mpu nccnegosaHnn adPEKTUBHON BA3KOCTM TeCTa, yCTAHOBIEHO, YTO BHECEHME NOpPOLLKa
M3 CKOpNymnbl TPEeLKoOro opexa CHWXamno Bsi3kocTb nonydgabpukatos. Mpu pobaeneHun 7 %
nopoLuka Habnoganocb ymeHblueHne Bs3koctu Ha 79,5 Ma-c, npu 5 % - 53,9 Ma-c no cpaBHeHWO C
KOHTPOJ1IbHbIM O6p83LI,OM. MN3menb4YeHHble YacTuubl ckopnynbl CBA3bIBAOT Oonbllee KOnM4ecTBo
Bnarn, 4to B ,qaanethueM CﬂOCOGCTByeT YNIOTHEHUIO CTPYKTYpPbl MAKULLA xneba u npmBoanUT K
CHWKEHUIO MOPUCTOCTU (pUC. 2).
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B¢ dexTiBHAA BA3KOCTE, [Ta ¢

1750 T T T 1
0 30 60 90 120

IIp oJOMKHTETBHOCTD O 0K €HHA, MIHH

Puc. 2 — N3ameHeHune adhheKTUBHOM BA3KOCTM TecTa B 3aBUCMMOCTM OT JO3MPOBKM NOPOLLKa 13
ckopnynbl rpeukoro opexa: 1 — koHTponb, 2—3 %, 3-5%,4 -7 %
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3aBMcUMOCTb yaenbHOro obbema oT NPOLEHTHOr0 COOTHOLLEHUS BHOCUMOTo oboratutens
nokasana, 4YTO MaKkCUMarbHbIM 3Ha4YeHWEM WccriegyeMoro napameTpa obnagan obpasey ¢
BHeceHnem 3 % nopoLuka 13 CKOpIynbl rpeLkoro opexa (puc. 3).

295 -~

280 -

Oben, evi3/100T

285

IeMbHBIH O

280 A

'3."

275 1 f 1 T
0% 3% 5% 7%
Ho3Hp OBKa Mop O1IKA I3 CKOPJIVIILI TP ELKOTo opexa, %o

Puc. 3 — ameHeHue yaenbHoro obbema xneba B 3aBUCUMOCTM OT J03UPOBKU MOPOLLIKA M3
CKOpIyMbl FPELKOro opexa

Mpu wuccnegoBaHMM [O3MPOBKM MOPOLLKA OMNpenensitolmm rnokasaTenem sIBrsieTcs
Ka4ecTBO roToBbIX U3genuii. PesynbTaTbl UccnenoBaHusi obpasuoB npeactasneHsl B Tabnvue 2.

Tabnuua 2
OpraHonenTuyeckue u pn3nKo-xMMmyeckme nokasartenm KayecTsa axjopmgHoro xneba
MokazaTen Mokasatenu kayecTBa xrneba ¢ pasnMyYHON JO3UPOBKOW NOPOLLKA M3
CKOpNynbl rpeLkoro opexa, %
KayecTBa xneba Py peu pexa,
0 | 3 | 5 | 7
OpraHonenTuyeckne nokasaTenu
dopma MpaBunbHasi, COOTBETCTBYHOLAs hopMe, B KOTOPOI Bbinekaricsi, 6e3
TPELWH 1 NogpbIBOB
MoBepxHOCTb rnagkas
CeeTtro- .
LiBeT . CBeTrno- KOpU4HEBbLIN
XKenTtbin
TOAHUE MAKNLL o o
Cocro e a He BnaxHbi Ha ollynb, NponevYeHHbIn
nponevyeHHOCTb
Mpomec Bes cnenos Henpomeca 1 KOMKOB
MopuctocTb PaBHoMepHasi,pa3suTast
CBOWCTBEHHbIN
BKyC n 3anax AaHHOMY Buay He nmeet APKO BblpaXXeHHOro BKyca 1 3anaxa
nagenus
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DU3MKO-XMMUYECKME NoKasaTenu

Bna)HocTb MsiKMLLIA,

> 46.0 46.0 46.0 46.0
MopucTocTs, % 70,0 65.0 63.0 60,0
YAenbHeli o6bem, 204.0 290,0 286,0 283.0

cm®/ 100 1

CTpYKTypHO-MexaHU4yeckune nokasarenum

O6wasn gedopmaums

msakMwa, AHosw €4, 67,0 65,0 64,0 62,0
npubopa
MnactnyHocTb, AHny, 59,0 57,0 56,0 55,0
en. npubopa
YnpyrocTs, AHynp ,€a. 8.0 8.0 8,0 7,0
npubopa ’ ’ ’ ’
OTHOCI/ITeJ'IbHa? 89,5 87,6 86,8 85,9
nNacTu4HoCTb, %
OTHocuTenbHasn 135 12,7 11,9 10,7

ynpyroctb, %

M3 Tabnuubl BMOHO, 4TO npu aoGaBneHnn 3 % nopollka He3HaYMTENbHO M3MEHSINNCH
opraHornenTuyeckne n (OU3MKO-XMMMUYECKME NokasaTenu kKavyectBa TecTa M xneba axnopuaHoro.
Mpu yBennyeHun Jo3npoBkn Ao 7 % 3TV nokasaTenu yxyaLwanmchb.

Takum 0bpa3om, YCTaHOBMEHO, YTO NMPUMEHEHNE MOPOLLKA U3 CKOPMYMbl MPELKOro opexa
yMeHblUaeT yaenbHbli 0bbem u nopuctocte xneba. BHeceHne 3 % nopowka obecneunBaert
Haunyylwme U3NMKO-XMMUYECKME MOKas3aTenu M3aenusl, cnocobCTByeT yBenuyeHne NULEBON K
6uonorMyeckor LLEHHOCTM, YTO MO3BOMNSAET NPUMEHSTb AaHHbIN oboratutens B NPON3BOACTBEHHbIX
yCnoBusX.
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Abstract
Integral equations of mathematical model of radiant heat transfer in diesel engine combustion
chamber are given. Estimation of effectual radiant heat flux accomplished.

Key words: diesel engine, combustion chamber, mathematical model, integral equations, radiant
heat flux.

AHHOTauusA
MpuBeaeHbl MHTErparnbHble YpaBHEHUSI MaTeMaTUYEeCKO MOAeNn paguaunoHHoro TennoobmeHa B
Kamepe cropaHus gusenbHoro apuratens. BbinonHeHa oueHka ponu 3¢pdeKkTMBHOro noToka
N3nyyeHus.

KnoueBble cnoBa: [Ju3enbHbll ABWratenb, Kamepa CropaHusi, matemaTudeckas Mogenb,
WHTErparnbHble ypaBHEHUS, PaANaLNOHHbIN TEMOBOM MOTOK.

B ocHoBy npegnaraemon aBTOpamMu Aoknaga Martematmdeckon mogenun (MM) ana pacueta
NOKanbHbIX paguauMoOHHbIX TEnnoBbIX MOTOKOB B kamepe cropaHusa (KC) cymosoro pgusens
NOMOXeH UTepaLMOHHO-30HalbHbLIA METo UCCeqoBaHua U pacdeta TenrnoobmeHa n3nyyeHuem,
npeanoxeHHbin KO.A. CypuHobiM [1]. Mpu aTom peanbHas nany4datrowasa cuctema ans ycnosmm KC
Cy[oBOro Au3ens NPeacTaBnseTcs Kak COCTosas M3 YeTblpex 30H: TpeX MOBEPXHOCTHbIX —
NOBEPXHOCTb KpbILKK LunuHapa Fi, BTynku unnuHgpa F2 u nopwHsa Fs, a Takke ogHon 06beMHomn
30HblI V, 3anonHeHHoW paboynm Tenom (caxeraszoBol cpepnoi) [2]. lMpoBedeHHbI aHanus
B3aMMOAENCTBUSI OCHOBHbBIX MOTOKOB U3MNy4eHUs B Takol cucteme [3] Nno3Bonus yCTaHOBUTb, YTO
pesynbTUPYIOLWMI NOTOK M3MNy4eHnsa Ans KOHKPETHOW Toukn nosepxHocTn KC copmupyetcs npu
B3aMMOAENCTBAN [BYX MOTOKOB: COBCTBEHHOrO MOTOKa W3MyveHWst 0BbeMHOW 30HbI E. . (M) n
COBCTBEHHBIX MOTOKOB U3MNy4YeHNs NOBEPXHOCTEN, 0OpasytoLLmX rpaHNYHYI0 NOBEPXHOCTb Eqqqx(M).
Mpn 9TOM COBCTBEHHbIE MOTOKU MW3MYYEHUS T[PAHUYHOW MOBEPXHOCTU W OOBEMHOW 30Hbl
O[JHO3HAYHO ONpeaensatTCs Mo 3aBUCUMOCTAM

Ewosr = %oeaTs  Ecosr = Goev Ty (1)
B pesynbTate CnoXHOro B3aMMOZENCTBUSA PaCCMOTPEHHbIX BbIlLE MOTOKOB W3NyYeHUs Mexay
0OBEMHOW 30HOW M COOTBETCTBYIOLLMMU TOYKaMU FPaHNYHOM NMOBEPXHOCTU B 3aMKHYTOW cUCTEME
dopMUpYIOTCA  pesyrnbTUpyloLMe MNOTOKW, Onpegensiolme pagnaLnoHHY0 TENMoBYH Harpysky
petanen KC. 3T10oT npouecc B3aMMOAENCTBMSI OCHOBHBLIX MOTOKOB W3MyYEeHMs OMMCbIBAETCA
CUCTEMON HEOAHOPOAHbLIX UHTErpanbHbIX ypaBHEHWUI n3nyyeHns (ypaBHeHnss Ppearonbma BTOPOro
pona). Cneays [4] npyBeaeM ykasaHHYK CUCTEMY YpaBHEHUI ANS yCnoBuin B Touke M rpaHuyHomn
NOBEPXHOCTU

© Rudnev B.I., Povalikhina O.V., 2016
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™
Em('.fy\t = Zf E:,:\m'fj 'E{a"ﬂ;, A.'-fkjl'f-;" +

i1l

n
Y f Eny(M;) - (M, M3 )dF.
J=Lv

Epea(My) = &3 X [ Eyg(M;. My ) - K(M;, My) dF +

+ 3 [ By (04 L35, )| ~ Eooe (o),
=il 4

roe Ry &x— KOA(PMDULMEHTBI OTPaXKEHUS U NOrMOoLWEeHNs (CTENEHN YepHOTbl) NOBEPXHOCTU F
B TOUke My Mj — npon3BonbHasa Touka NoBepxHOcTu F, nexawaa BHe OKPECTHOCTU TOYKU My M;—
npou3BosibHas Touka obbema V.

WHTerpanbHble onepatopbl K(M;, Mi) v L(M, Myx) HasblBalOTCA sApaMun ypaBHEHWS,
ABMSATCS FEOMETPUYECKUMU hyHKUMAMM ToUek obbema 1 NOBEPXHOCTU U XapaKTepu3yT CUCTEMY
KaK eAMHbINA ONTUKO-TEOMETPUHECKNIA OOBEKT.

FO.A. CypuHoBbIM [1] nokasaHo, YTO MTEepaLMOHHO-30HanbHbIN MeTog obobuiaer Bce
OCHOBHbIE MOCTaHOBKM 3afay O pagnaluoHHOM TensnoodMeHe, NMEKLLMX eAUHCTBEHHOE peLleHne
N pasnuMuyaloLLmMxcs CrnocoboM 3adaHus rpaHUYHbLIX YCMOBUA WM XapakTEPUCTUK MOMs MU3MNydYeHus.
MaTemaTnyeckyto OCHOBY 3TOro MeToAa COCTaBnsSieT KOHeYHas cuctemMa  FIMHENHbIX
anrebpanyecknx ypaBHEHWI, anmnpOKCUMMPYIOLUMX COOTBETCTBYIOLLYIHO CUCTEMY WHTErpasnbHbIX
ypaBHeHun (2). YkasaHHasi cucTema anrebpanmyeckmx ypaBHEHMI 3anuweTcsl Ccrneaylowwmm
oGpaszom:

%

Eoa(My) = Z Eoos(M,) O(M,. ) + Z Eoos(My ) O(My F),

m =t T
Eap(My) = Z Eoos(MOO(My. F) + (1 — &) Z Enos(M;)O(M;.F) +
=t " vt 3
1= EaoslM) 004 F)

V=1
"

m "
Epes{My) = & E Eocs(M;) O(M;.F;) + Z E s My, B = Z Eoos( M) O( My, F})
£33 V=l _‘,"z

MpouHTerpuposas dyHkuun K n L, Bxogdwme B CUCTEMY ypaBHeHWM (2), NO BCen
rPaHWYHOM MOBEPXHOCTW, MOMYYUM  Credylolmne YpaBHEHWS CBA3WM E€OMETPUYECKUX U
paspeLuaoLmx noKanbHbIX YrnoBblX KOIMMULMEHTOB M3ny4veHus [4]:

o(a; M5) = [ K04, M5 )aF = exp(~1)p(ot;, ). )

r
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(MM, = f L(M;, My )dF = exp(—T)o(M;, M;). (5)

F

roe T = kL —yucno byrepa.

YpaBHeHus (3) nonyyeHbl B MpeanonioXeHun, YTo uanydatollass cuctema COoCTouT M3 n
rPaHMYHbIX 1 M OOBEMHbIX 30H. VX pelueHVe Mo3BONSET OnpeaenvTb MrHOBEHHOE IoKanbHOe
pacnpegerneHne no 9reMeHTam rpaHUYHOW MOBEPXHOCTW BCEX BMOOB MOTOKOB M3MyYeHus.
M3BecTHO Takke, yto B KC ansenelt Temnepatypa 06beMHOro uanyyeHuss Ty HAMHOrO NpeBbilLaeT
TeMnepaTypbl MOBEPXHOCTEM KPbIWKWA UMNUHAPA, NOpWHA u  BTynku. BcnegctBue atoro
COOCTBEHHbI MOTOK W3Ny4eHUsi OOBbEMHOWM 30Hbl TakKe 3HAYMTENbHO Oonblue COBCTBEHHOro
noToKa M3ny4YeHust COOTBETCTBYHOLLIMX NOBEPXHOCTEN.

PacuyeTbl nokasbiBatoT, YTO NpK TEMNepaTypax KPbILLUKW LMIMHAPA WU NOPLUHA B npegenax
550 — 620 K, BTynku unnunapa 430 — 450K Ecosv(Mi) Ha ABa nopsgaka 6onblue Ecosr(Mn). [MoaTomy
MOXHO CYMTaTb, YTO POSib 3PPEKTUBHBLIX NOTOKOB MU3NyYEHUs NoBEpPXHOCTeN, obpasyowmx KC, B
OpMMPOBaHUM PE3YNbTUPYIOLLMX MOTOKOB HEe3HauuTeNnbHa W yknagbiBaetca B npegenax 10 —
15%, T.e. conocTaBMma C MOrPELIHOCTLIO 9KCMEPUMEHTAaNbLHOro onpeaeneHns Temnepartypbl
06bemMHoro usny4yatens (MnamMmeHu) 1 KOHLEHTpaLMN YacTul, Caxu B uunuHape ausens. Torga ans
TOYKM Mk rpaHU4HON NOBEPXHOCTU F MOXHO NpuBbnmwKeHHo cunTatb
Eopr (My) = Esgpr (M;) = Eop (Mz) % 0. YunTbiBas npuBeaeHHble Bbille MOMOXEHUA B pamkax
npegnaraemon MM B KC cymoBoro Aamsens paccmaTpuBaeTcsl B3aMMOAENCTBME  TONbKO
COBCTBEHHOrO MOTOKA M3MyyeHUs OOBbEMHbIX 30H Vi M COOTBETCTBYIOLUMX TPaHUYHbIX
(NOBEPXHOCTHLIX) 30H Fi, F2 n  F3 OCHOBHble nonoxeHusi npegnaraemon MM cBogsTtca K
cnegytowemy. [lpouecc TennoobmeHa uW3nydYeHMeM B UWNUHAPE CYOOBOrO Au3enst C
HepasgeneHHon KC Ha ycTaHOBUBLLEMCS pexnmMe paboTbl paccMaTpyBaeTcs Hamu Ha afekBaTHOM
dumanyeckon mogenu, Becbma nogpobHo npeacraeBneHHon B [5]. MNpoBeaeHHas moaudukaums
yHOaMeHTanbHOM MOCTaHOBKM 3ajayy  paguaumMoHHOro  TennmoobMeHa B 4acTM  yyeTa
3P (PEKTUBHOrO M3Ny4eHUs1 MO3BOMMUIO MPEANnOXUTb ANS pacyeTa nagarlinx Ha MOBEpPXHOCTU
KPbILIKM UMNMHAPA, BTYIIKA U MOPLUHS NOTOKOB U3/y4eHs cucTemy ypaBHeHmm BMaa:

Ensa(My) = E; nﬁ\. My W (My,, Fy) + Epos(My 0 (My, Fy ) + Ecos(My, )9 (My, wi'

Enga(Mz) = Epoa( My W ( My, F2 ) + Eags(My J(My,, F ]+.,._.,,§AHI g (M, F {(6)

Enat(M3) = Eoog(Mye J0 (s 53) + oMo )0(My, 55) + Eos(My )My, F IJ
O6006LLeHHbIe yrnoBble KOIMPOULMEHTLI U3NYyHEHUS l,fJI: M, ,Fj OT NoKarnbHbIX 06 bEMHbIX

30H B cuUCTeMe YypaBHeHun (6) npeactaBneHsl B MM  Kak npov3BedeHWe  YrnoBbiX
(reomeTpuyecknx)koadhpmumeHToB 1 napameTpa byrepa, yuntbiBaoLLEero NormnoLweHne nsnyvyeHns
B 06beme KC:

Iy

il

WM. F.) = (M, Flexp (—kL), (7
roe @My, F;,) — YyrnoBon (reoMeTpu4ecknin) KosUUMeHT nsnyvermns; k — koapdpuumneHT
ocnabnenus; L — adpekTBHan anvHa nyTu nyya.

B ntore ¢ yyetom npuHaToro B MM gonyLieHns pesynbTupyroLmne NOTOKM U3NyvYeHns ansi
NOBEPXHOCTEN KPbILWKW UWAMHAPA, BTYNKM U MOPLIHS MOryT ObiTb onpeaeneHbl crnepyloLlmm
o6paszom:

Epesli‘!'fi:' R Enaﬁ':‘,'fljl’ Epesli‘,'f: ) Enaﬁl::‘!"‘::" Epesli‘,'f! ) Enaﬁl::‘!'f!j (8)

Cuctema ypaBHeHWi (6) ¢ COOTBETCTBYHOLLMMUN KpaeBbiMU YCNOBUSMM peLlanack Ha OBM
no cneumnansHOW nporpamme B KBasWcCTauMOHaApHOM npeacTtaBneHun. Mony4veHHble cpegHue 3a
pabounii UMKN 3HaYeHust pa,D,I/IaLI,I/IOHHbIX TennoBbIX NOTOKOB And Aumsena 6YH 24/36 nexart B
npegenax 40 - 90kBT/M?>, u4to C TouHocTbio 10 — 18% coBnagaeT C M3BECTHbIMM
3KCNepuUMeHTanbHbIMM AaHHbIMK [6, 7] U noaTBepXaaeT afgeKkBaTHOCTb npeanoxeHHon MM. Ee
MCMonb30BaHME MO3BOMSET €elwe Ha CTaguu MpPOEeKTUPOBaHUA W OOBOAKM MNPOrHO3MpoBaThb
TENnoHanpsPkeHHoe CoCTosiHME AeTanen, obpasyowwmx KC, n peliatb psa BONpPOCOB, CBSI3aHHbIX C
NOBbILLEHNEM 3KCMNyaTaLMOHHOW HA4EXHOCTM COBPEMEHHbIX CYAOBbIX AN3ENeN.
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FEATURES OF GROUP DIAMOND-ABRASIVE MACHINING OF MINERALS IN
THE MODE OF PLASTIC GRINDING ON THE MACHINE AH5®4

Silchenko 0.B.°
Russian State Technological University «MATI»
Russia

Abstract
The article presents the zero defect manufacturing technology of solid-structural minerals and
diamond-like materials by cutting. The technology is implemented on CNC machine AH-15404.
The result obtained by processing is the surface (Rz) less than 1 nm, which allows to use a product,
obtained by this method, in integrated circuits and in others, which require high quality of
workpieces™ surface.

Key words: crystal, microgrinding, formability, automation, tool surface, nanotechnology.

AHHOTauusA
B cratbe npuBegeHa TexHonorusi 6e3gedekTHON 0bpaboTkn TBEPAOCTPYKTYPHBIX MUHEpAarioB u
anMasonofobHbIX MaTepuarnoB pesaHuveM. TexHONoruMst ocyllecTensieTcss Ha ctaHke ¢ UMY AH-
1504. B pesynbTate 06paboTkuM nonyvaetcs noBepxHocTb (R;) MeHee 1HM, 4YTO No3BoOnseT
ncnonb3oBaTb M3genve, noryvyeHHoe AaHHbIM METOAO0M, B MHTErpasnbHbIX MUKPOCXEMaXxX U ApYruXx,
TPebyOLLMX BBICOKOTO KayecTBa NOBEPXHOCTU AeTanen.

KntoueBble cnosa: Kpuctann, MI/IKpOUJJ'IVIqI)OBaHVIe, NNacTU4HOCTb, aBToMaTuMsauua,
WHCTPYMeHTallbHaa NoBepXHOCTb, HAHOTEXHOJ10IUA.

O6paboTkoi MMHepanoB 3aHUMAaTCS C APEBHMX BPEMEH U MO Hawn AHWU. B HacTosilee
BpeMa 00paboTka BedeTcs 3a CYET MEXaHWYecKoro, XMMUYECKoro, TemnepaTypHoro u

© silchenko O.B., 2016
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KOMOWHUpOBaHHOTO Bo3aencTBuiA. B aaHHow paboTe Byaer paccmaTpmBaTbCst OrpaHoYHas cTaaust
06paboTkn. ATa cTaams BkMovaeT B cebs WwnmdoBaHue u nonvposaHne. OCHOBHbIM 1M Hanbonee
3P(PEKTMBHBIM METOAOM BO34EeNCTBUA Ha obpabaTtbiBaeMbli MaTepuan Ha CTaguvM OrpaHku
ABMSAETCS MEXaHUYECKUIA.

Mpn cywecTtByowmx cnocobax LWnMgoBaHUs MUHEPANoB C MOMOLLUbI CheLnanbHoro
npucrnocobneHust orpaHwuk obpabaTtbiBaeT KpucTani, npwkMmMass ero K Bpalualoliemycs
OrpaHOYHOMY anmasHoMmy Amcky. [Mpouecc orpaHku KOHTPONMPYETCS TONbKO €ero CyObeKTUBHOW
OLUEHKON pe3ynbTaToB paboTbl (pasmepHbIX NapamMeTpoB, CXOAMMOCTM [paHeh U KadecTea
06paboTaHHOW MOBEPXHOCTM), MO3TOMY, Kak NpaBWio, KavyecTBO MofydYaemblx OpunnvaHToB
oKasblBaeTcs HecTtabunbHblM M He obecneuvBaeTcs MOBTOPSIEMOCTb BbIXOAHBLIX MapameTpoB
06paboTku.

Pa3Butne TexHukun un TexHonormm o6paboTkM AOWMKTYeT HeobXoauMOCTb BBEAEHUS
aBToMaTu3auun npouecca obpaboTkM TBEPOOCTPYKTYPHBIX MUHEPArioB M KPUCTanmoB, KOTOPY
MOXHO OOecneuntb TONbKO Ha OCHOBE MNPUMEHEHWS AWArHOCTUMPOBaHWS NapamMeTpoB 3TOro
npouecca. HenpepbiBHOE AuarHOCTMpoOBaHWE MNapamMeTpoB LWNUEGOBaHWS MO3BONSET MNOMy4YUTb
onepaTuBHYI0, JOCTOBEPHYIO M OOCTATOMHYIO ANA Mocreyowero Bo3gencTBma MHgopmaumio m
TEM CamblM [JaeT BO3MOXHOCTb obecneuntb 3ajaHHble napameTpbl  WwnudgoBaHMa o
reometpudeckon copme - 0,3 MKM M ONTUYECKOW XapaKTEpUCTUKE YUCTOTbI NoBepxHOCTM (R;)
mMeHee THM.

OpgHum 13 cnocoboB MexaHuyecko 00paboTkM TBEPAOCTPYKTYPHbIX MUHEpArioB U
KpUCTanNmnoB sBnAseTcs wWnudoBaHWe B pexuMe MNacTUYHOCTU. TexHonmorus  npouecca
6e30edeKkTHOro  pasmMepHO-perynmpyemMoro  MUKpOLLNUMAGOBaHMSA aHWU30TPOMHbIX MaTepuarnoB C
oTCyTCTBMEM AeheKTOB, NPUBHECEHHBIX TEXHOMNOMMYECKNM npoueccoMm obpaboTku, co3gaHa A.T.H.
CunbyeHko O.B. n k.T.H. KoHbwmHbIM A.C.

CyTb Mogenu nnactuyeckon gecdopmaumm KpucTtania B Me3oobbemMax npu LwnndosaHnm
cocTouT B cnegytowem. MNpy BHeEWHeM ynopsagodYeHHOM BO3AEWCTBUM PUTMUYHOIO Nons B BMAE
nepuoanyeckux KacaTemnbHbIX HanpsbkeHuid B ynpyroi ob6pabaTtbiBawowen cucteme (YOC)
WncpoBanbHOrO  CTaHka AWUHaMWYEeCKOMY BO3LAEWCTBUIO CO  CTOPOHbI  PEXYLUMX 3epeH
BpaLLaloLLEerocsl MHCTpyMeHTa noasepraetcs obpabatbiBaemas nosepxHoctb (Ol1) Ha nnowaau
MakpomMaclitabHoro ypoBHs. [lpu STOM B NepMod CUHXPOHHOIO HaKOMMeHWs YyCcTanocTu
NPenMyLLEeCTBEHHO K BO3BPaTHO-MOBOPOTHLIM ModaM Aedopmaumm opMmmnpyeTcss ogHOCNonHas
sAvyencTas CTPyKTypa B BUAE MHOXECTBA TPEXMEPHbIX Me3006beMOB. 3TN Me3006bEMbI ABMXKYTCA
B penakcauuoHHOM pexuMMe MO CXemMe «CABUr + mMaTtepuarnbHbli NoBopoT». B koHue nepuoga
CMHXPOHHOIO HaKOMMEHUs1 yCcTanocTh McxodHas CTPyKTypa npeobpasyetcs B OOHOBPEMEHHO
cpesaemMoe CO BCEM YKa3aHHOMW MMoWaan MHOXECTBA M3  eOWMHWYHBIX  NnacTUYecku
nedopMMpPOBaHHbIX YacTUYEK OCHOBHOIO KpucTanna ¢ dhopMmpoBaHnem npu atom 6esaedekTHom
CTPYKTYPbI NPUMNOBEPXHOCTHOTO CIOS.

JdedopmupoBaHHoe TBepaoe Teno SBNSETCH  MHOMOYpPOBHEBOW — MepapXmM4eckoun
CaMOOpraHn3yoLLIEeNCcs CUCTEMOW, B KOTOPOM MUKPO-, ME30- U MakpOypOBHW B3aMMOCBA3aHbl. 3
3KCMEPUMEHTOB, MPOBEAEHHbIX Ha KpucTannax anmasa, YCTaHOBMEHO, 4YTO B npouecce
WNMdOBaHNA KpucTanna B COOTBETCTBMM C MNPUHATON MOAEMbK MMACTUYHOTO  pe3aHus
BO3JENCTBME Ha KpWUCTann MPOUCXOAMT Ha BCEX YPOBHSX. Ha MWKpoypoBHE nNpoucXoguTt
BO3JENCTBME 3EPHOM PEXYLLIEro MHCTPyMEHTa B TO4Ky obpabaTtbiBaemon nosepxHocTu. Ha
Me30ypOBHE NpoOMCXoAuT packaunBaHue Me3oobbema (0,05MkM) npy  3TOM  NOCTENEHHO
HapyLlaeTcs CABUroBas yCToM4MBOCTb. CpbIB MOBEPXHOCTN NPOMCXOAUT C nnowaam guameTtpom 20
- 25 wMKkm (makpoypoBeHb). [pakTuyeckas peanusauusa TakoOW MOAeNnu MpuBOaUT K
nocnefoBaTenbHOMY NEPUOANYECKOMY OUCKPETHOMY yAarneHuio OOQHOro Cros 3a ApyrMMm B Buae
MHOXeCTBa OTAENbHbIX eOUHUYHbIX Me3000bEMOB B KaXAOM TakoM Croe C nrowagu
MakpomMacLUTabHOro ypoBHsi.

Ons  dopmypoBaHMS  OBWKYLWIMXCS B penakcauuMoHHOM  pexunme Me3006bemoB
HeobxooMMo obecneunTb [OCTaTOUHYK XECTKOCTb, BBLICOKYH paspeLuatoLlyto CnocobHOCTb U
CTabunbHOCTL OMCKPETHOro nepemMelleHust ucnonHutenbHeix opraHos YOC. [Nog pykoBoAacTBOM
K.T.H. KoHbwmHa A.C. cosgaHa Takas YOC, koTopas peanu3oBaHa B ctaHke AH1504.
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Mpyn ycTaHOBMBLLUEMCA peXWMe MMAacTUYHOro LWnMpoBaHUs CO  CTauMOHaPHbLIMU
PEXUMaMN MHTEHCUBHOCTUN CbeMa CKOPOCTb BPE3HOW NOAAYN B HANpaBrieHUM CXUMatoLLMX YpYrmx
pecbopmaunii cucteMbl paBHA OTHOLUEHWMIO MeXZy JMHEMHbIMWM pa3MepamMu Me3000bLEMOB U
BPEMEHEM WX >KU3HW OT BO3HMKHOBEHWSI [0 OTpbiBa. TakOW YCTAHOBMBLUMIACH pPEXUM
COMNpOBOXAAeTCs1 aBTokonebaTenbHbIM XapakTepoM OMHAMWUYECKOW COCTaBMSAOWEN CXMMatoLLEen
ynpyrov gedopmaunm obpabaTbiBatoLLet CUCTEMbl C aMNIUTYAOW, PaBHOW NMHEHOMY pas3Mepy
Me3006bema 1 ¢ HacTOTOWN, COOTBETCTBYHOLLEN BPEMEHN XKMN3HM 3TOr0 Me3oobbema.

Mpu rpynnoBoit 06paboTke M3aenust AOMKHbI ObiTb YCTAHOBMEHbLI TaknM 0b6pasom, YToObI
npv NpoaorbHOM NepeMeLLEHNM BAONb KOOPAMHATHOW ocu X CTaHKa C 3afaHHbIM LLarom, HU OHO
M3 OAHOBPEMeHHO o0bOpabaTbiBaeMbiXx W3OenuiA  He  BbIXOAMNO  U3-NoAd  Npou3BOAsLLEN
WNHCTPYMEHTarbHOW NOBEPXHOCTU LWNMAOBarbHOMo Kpyra.

Ons  wnoeHTMdMUMKauMm B  peanbHOM MacwTabe BpeMEHM KakK — CTaTUYecKux
(xapakTepusyloLume BbIXOAHbIE pa3MepHbIe NapameTpbl), Tak U AMHAMUYECKNX (XapaKkTepusyroLme
lepoxoBaToCcTb oOpabaTbiBaemMol  MOBEPXHOCTW) NapameTpoB  MNpouecca  NnacTu4eckomn
pecbopmaumm B me3oobbemax obpabaTbiBaeMoW MOBEPXHOCTM KPUCTAmNoOB  UCMOSb3YHTCA
TECTOBblE METOAbl [AMAarHOCTMPOBaHMS 3TUX MapameTpoB M, TeM CaMblM, KOHTPONMPYTCH
hakTMyeckne napameTpbl npouecca WnmdoBaHus.

MprvMeHeHne TeCTOBbIX METOAOB B YCIOBUSX aBTOMaTU3MPOBAHHOW PYNMoOBOW OrpaHku
anmasoB B GpunnuaHTbl 4aeT BO3MOXHOCTb HEe TOMbKO AMAarHOCTMPOBaTb, HO M MPOrHO3MPOBaTb
COCTOsIHME NapameTpoB pes3aHusi NyTeM mMaTeMaTUYecKoro aHanusa cpeacTBaMu NepcoHanbHOro
KOMMblOTEPA B CUCTEME YMCMOBOro nporpammHoro ynpasneHus (YY) craHka B3avMoCBA3n
BbIXOAHbIX NMapamMeTpoB CUCTEMbl PEe3aHWsi, Kak OTBETHOW peaKuun ynpasneHnst eé BXOOHbIMU
napametpamu. [pu 3TOM B ka4ecTBe perynvpyoLlero BO3aencTBUsl UCNOMb3yeTCH MHTEHCMBHOCTb
yaaneHus npunycka no onpegerneHHoMy anroputmy, obecrneumBatolieMy nonyvyeHue 3afaHHbIX
BbIXOAHbIX NapameTpoB, KOTOpas onpeaenseTca Ans kaxaoro k-toro o6pabartbiBaemMoro usgenus
otaenbHo. OCHOBHbIM NapameTpoM Afs  AWarHoCTMpOBaHUS npouecca wnudoBaHust B
mMaTeMaTuyeckon mogenu obpaboTkM paccMaTpuBaeTCsi MOCTOsIHHAs BpPEMEHU MepexonHbIX
npoueccoB pe3aHust B YOC kaxgoro k-Toro ogHoBpeMeHHO obpabaTtbiBaeMoro nsnenusi. [JaHHbii
napameTp KOpPPEKTUPYETCS KOMMbIOTEPHBLIM BbIMMCIIEHMEM, a 3aTeM 3afjatoT obpabaTtbiBaroLLent
cuCTeMe CTaHKa ynpaensoLLyo NporpaMmMy AUHAMUYECKOrO HarpyXeHUst Anst KaKgoro oTaensHoro
n3 k OAHOBPEMEHHO obpabaTbiBaeMbix n3genun COOTBETCTBYOLLMMU NOBTOPHO
CKOPPEKTMPOBaHHBIMU NapameTpamMy WHTEHCUMBHOCTM Cbema OCHOBHOW 4YacTu npunycka u
OCYLLECTBNSIIOT OAHOBPEMEHHbIN MpoLiecc 06paboTkn BCeX N3eNuUii Ha Taknx pexxnumax.

CucTtema ypaBHEHUIA, onpeaensiolmx NOCTOSIHHYI0 BPEMEHW, HEMPEPLIBHO B peanbHOM
BPEMEHN aHanu3npyeTcsi YUCNEeHHbIMWU MeTodamu B ycTpoiictee UMY (Ha Gase nepcoHanbHoOro
KOMMbloTEpa) LWNMGOBanbHOrO CTaHka MyTeM COOTBETCTBYHOLEN nepepaboTku uHdopmauum ob
ynpyrux gedpopmaumsix B obpabaTtbiBatolleir CUcTeMe, MOCTynatowed C Mbe303NEKTPUIECKNX
JaTunkoB. JTO NO3BOMSET MOCTOSIHHO AWAarHOCTMPOBaTb W KOHTPONUPOBATb  OCHOBHbIE
TexHomnornyeckne napameTpbl 6e30edeKkTHOro LWNMdOBaHNA aBTOHOMHO Ha KaXOOM OTAENbHOM
n3genuu B npoLecce Ux OgHOBPEMEHHON rpynnoBon 06paboTku.

B cooTBeTCTBUM C NPUHATON MoZenbi (U3NYECKON Me3OMexXaHuKn B pesynbTaTe
NPUMEHEHNS  OUArHOCTUPOBAaHWSA  MapamMeTpoB  OrpaHkM Npu  aBToMatu3auuvM  Bblbopa
paLuMoHanbHbIX PEXMMOB 00paboTkn Bo3MOXHa obpaboTka anmasoB B TBEPAOM HarnpaBfieHWM.
Mpn atom nonyyatoTcs 06paboTaHHbIE NOBEPXHOCTU BbICOKOrO Ka4ecTBa. JTO AenaeT BO3MOXHbIM
NpuUMeEHeHWe anvasoB, obpaboTaHHbIX B TBEPAOM HamnpaBrieHWM, B KayecTBe MoANoKeK AN
cBepxOOnbLUMX WHTErparnbHbIX CXeM B MWKPOSMEKTPOHMKE, a Takke MNO3BONSieT Cco3daBaTtb
opuruHanbHble BUAbI OrpaHKku, a Takke paspaboTtaTe M co3gaTb TEXHOMOMMIO TPYNMOBOW OrpaHKu
anmasHoro Cbipbsi Manbix (ppakuui, YTO CYLLECTBEHHO MOBbLICUT PEHTAbENbHOCTb OrpaHOYHbLIX
NpOW3BOACTB.
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CALCULATION OF THE TECHNOLOGICAL EFFECT FROM THE APPLICATION
OF TRANSIENT IMPACT
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Abstract
Non-stationary (hydrodynamic) methods of water flooding by reason of their technology simplicity
are actively used in the oilfield development. There is the experience of their efficient application at
oil fields of high viscosity (up to 100,000 mPas).
In contrast to the stationary water flooding, cyclic water injection creates the conditions for an
intensive exchange of fluids between hydrodynamically connected reservoir's layers of different
permeability. Thereby is increasing the current sweep efficiency by water flooding [1].
According to the researchers data the efficiency of the non-stationary water flooding of nonuniform
permeable stratums is determined by two processes: the intrusion of water into low permeable
formation’s areas in the cyclical impact and its capillary holdup in low permeable formation's areas [1].
Technologies of non-stationary flooding are attractive due to their low cost, lack of capital
investments and slight changes of operating costs. Transient field of formation pressure arises as a
result of periodic enabling / disabling of injection and production wells, change in the volume of the
injected displacement agent and produced from the stratum water
As shown in several studies using of non-stationary flooding technologies in a number of fields
gave the significant effect [2,1,3,4,5,6]. However, as practice shows, non-stationary flooding
technologies tend to be "aging", i.e. long-term application of the same non-stationary flooding
technology leads to its reduced effectiveness. [26].
The experience of application of non-stationary flooding technologies on deposits of high-viscosity
oil is little. There are data about decreasing in viscosity instability through the application of cyclic
water flooding and a significant improvement in indicators of viscous oil deposits development with
viscosity more than 90 mPas [85, 46]. Highly viscous oil deposits are characterized by a sharp
increasing in the effect from the non-stationary water flooding and its rapid decreasing. In order to
maintain the effect from the non-stationary water flooding on these deposits it is necessary to
change often the applied technology.

Key words: oil, transient impact, geological and technological activities, technologic efficiency,
changing in direction of filtration flow.
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AHHOTauusA
HectaunoHapHble (rmgpogMHammyeckme) MeTodbl 3aBOOHEHMSI B CUITy MPOCTOThbl  CBOEM
TEXHOMOTMYECKON  OpraHu3aumMm  akTMBHO  MCMOMb3YHTCA  Npu  pa3paboTke  HeTsaHbIX
mMecTopoxaeHui. CyliecTByeT OnbIT UX 3pHEKTUBHOrO NPUMEHEHUS Ha MECTOPOXAEHUAX HedTU
noBbiLeHHon BA3KocTH (4o 100 mlasc).
B oTnuyme oT cTauuoHapHOro 3aBOAHEHUS, LMKNMYEcKas 3akadka BoAbl CO3gaeT ycrnoBusa Ans
WHTEHCUBHOrO obmMeHa driiongamn mMexay r'mapoaMHaMUYECcKU CBA3AHHBIMK CIOSIMU KOSnekTopa
pasHoOW npoHuLaeMocTn. Tem cambiM yBenuuMBaeTCH TeKyluin koadduuMeHT oxeBaTa nnacra
3aBogHeHuem [1].
CornacHo [aHHbIM pasHbIX uccnegoBatenen 3dEKTUBHOCTL HEeCTauuMoOHapHOTO 3aBOAHEHUS
HEOAQHOPOAHbIX NO MPOHWULAEMOCTU MNNAacToB OnpedenseTcs ABYMSA MpoueccaMu: BHeOpeHVEeM
BOAbI B MarnonpoHuuaemble 30Hbl nnacta nNpu LMKINYECKOM BO3AEWCTBUM U KanWmnspHbIM
yaepXaHveMm ee B ManonpoHuuaemblx 3oHax nnacta [1].
TexHonormm H3 npuBnekaTenbHbl CBOEN HM3KOW CTOMMOCTBIO, OTCYTCTBMEM KanuTamnbHbIX
BINOXEHNA U HEe3Ha4MTernbHbIM M3MEHEHWEeM 3KCMnyaTauMoHHbIX 3aTpaTt. HectaunoHapHoe none
NnNacToBOro [AaBfneHust BO3HMKAET B pesynbTate MepuoauyvecKkoro  BKMOYEHWUS/OTKNYEHUs
HarHeTaTenbHbIX U O0ObLIBAIOWMX CKBaXWH, U3MEHEHUs1 OObemMa HarHeTaemMoro BbITECHSALLErO
areHTa n fobbiBaeMoi 13 nnacra XuUakocTu.
Kak nokasaHo B psiae paboT MCNonb30BaHWe TEXHOMOMMIN HECTALMOHAPHOrO 3aBOAHEHUsT Ha psae
MECTOpPOXAEHMIN [ano 3HauntenbHbin addpekTt [2,1,3,4,5,6]. OgHako, kak nokasbiBaeT npakTuka,
TexHonormm H3 MMeT CBOMCTBO «CTapeHusi», T.e. ANUTENbHOE MPUMEHEHWEe OOHOW M TOW Xe
TexHonornm H3 npnBoanT K CHUWXeHWo ee adhekTuBHOCTM [26].
OnbIT NnpuMeHeHust TexHonormin H3 Ha 3anexax BBH HeGonblon. MimetoTcss faHHbIE O CHUXKEHWUU
BSI3KOCTHOW HEYCTOMYMBOCTM 3a CHET NPUMEHEHWUS LMKIINYECKOTO 3aBOAHEHUS U CyLLEeCTBEHHOro
ynyJlleHns nokasatenei paspaboTku 3anexen BA3KUX HedTen ¢ BaA3kocTbo Gonee 90 mlasc [85,
46]. 3anexu BbICOKOBA3KUX HedTeN XapakTepusyloTca pes3kuM HapactaHuem addekrta oT
HecTaLuMOHapPHOro 3aBOAHEHUsI U BbICTPLIM €ro CHuxkeHveM. [na nogaepxarusi addpekta H3 Ha
3TUX 3anexax HeobxoaANMO HaCTO U3MEHSITb NPUMEHSIEMYIO TEXHOMOTMIO.

KniouyeBble cnoBa: HedpTb, HecTauMoOHapHOe BO34ENCTBME,  [e0rioro-TexHorormyeckme
MeponpuaTnd, TexHosornyeckas Gq)q)eKTVIBHOCTb, M3MeHeHne HanpasneHusa (bl/lﬂpraLl,VIOHHOFO
noToKa.

OueHka 9PEKTUBHOCTN MNpegnaraemMon TEXHONMOMMU  LUKIMYECKOro  BO3AENCTBUSA
npoeBoaunacb Ha OCHOBE aHanuTUYeckMx MeToauK, npeanaraembix B pabortax [5, 8].
ConocTaBneHue Benocb ¢ 6a3oBbIM BapuMaHTOM pas3paboTky yyacTka, He npeaycmaTpuBatoLmm
KaKkMx-nmbo M3MeHeHUI B cucteme paspaboTky ydactka. PacyeT 6a3oBoro BapnaHTa npoBoamncs
Ha ocHoBe meToauku JlbiceHko [9]. MNpwu pacyeTax ukcnpoBanucb NocnegHue Ha gaTy aHanusa
3Ha4YeHUs1 4eOUTOB >KMOKOCTU CKBAXKUH.

PaccmoTtpeHo u BapuaHTa pa3paboTku y4yacTka: 6a3oBbli, nepBbIi,
npeaycMaTpuBaloLLMA  NPOLOIPKEHNE MPUMEHEHMS TexHonormm «uuknuka + UHOM», BTOpONR,
npeaycMaTpuBaroLLnii B LOMOMHEHUE K YCIOBMSM NEPBOro BapmMaHTa LUMKIIMYECKYI0 3KCnnyaTaumio
pobbiBatowmx ckBaxuH (LISOC). B pacyetax yuuTbiBancs nepexof Ha cTauuMoHapHyk paboTy
CKBaXXWH B 3UMHWIA NepUoL.

MponsBegeH pacyeT AOWHAMUKM MeCSYHOW [O00blMK HedpTu Ans ABYX BapuaHToB
HecTauuoHapHoro BosgencTBus. B Tabnuue 1 u Ha pucyHke 1 npuBegeHbl AMHAMUKKM O00bINK
HedTM 1 06BOAHEHHOCTU Mo 6a30BOMY BapuaHTy 1 BapuaHTaM C HecTalMOHapHbIM BO3AEACTBUEM.
3a pacuetHbii nepuoa (mo 12.2015 r.) npupocT B [0OblMe HedTM 3a CYET MNPUMEHEHUSA
HecTauuoHapHoro 3aBogHeHus (H3+WH®I — nepsbin BapmaHT) coctaBut 6.561 ThiC.T. Mo BTOpoMy
BapuaHTy paspabotkn (H3+UH®M+UI3OC) npupoct coctaBuT 7.709 TbIiC.T [OMONHUTENLHO
[obbiTor HedTu. Mpy 3TOM AOBbLIMA XKMOKOCTM CHUXKaETCA Ha 63 ThiC.T
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PucyHok 1 CpaBHeHuWe nokasaTtenein BapyaHTOB HeCTaLMOHapHOro BO3AencTBus yyactka H3
ceabmoro 6roka NepBoro aKkcnyaTauMoHHOro 06bekTa. a — AMHaMmuka npupocta fobbium HedpTu, 6
— XapakTepuctuka BbiTecHeHus Kambaposa.

HeobxogMmo OTMETUTb, YTO CYLUECTBEHHbIM Bknagom B 3addekt oT H3 no BTopomy
BapuaHTy SBNSETCA COKpalleHve o6bemMOB [00bIBAEMON XWAKOCTW, YTO MO3BOMMUT MOAHATH
NnnacToBoe AaBfieHne Ha yyacTke.

MpoBeaeHHble pacyeTbl nokasanu 3deKTUBHOCTbL MPUMEHEHWS NEPUOSNYECKOTO pexmmMa
paboTbl [o6bIBAOWMX CKBaXWH Ha MecTopoxaeHun CeepHble bBy3saun. Oddpekt ot
nepuoamnyeckon aKCnyaTauum CKBaXKWH 3akiiovaeTcst He TONMbKO B AOMOSMHUTENbHO A00bLITOM
HedTH, HO M B COKpaLleHnn Aobbium Boabl. KpoMe Toro, nepuognmyeckoe oTKIMYEeHNE U BKIMIOYEHUE
[O6bIBAOWNX CKBAXWH NMO3BOMNUT TakKKe WU3MEHsITb HanpasreHve unbTpalMOHHbIX NOTOKOB Ha
ydacTtkax H3, noBbICMTb NfiacToBOE AaBMEHNE B LENOM Ha yYacTKe.

B 3aknioueHun HeobxoouMO OTMETWTb, YTO LMKIMYeckas aKchnyataums AoObiBaroLimx
CKBaXVMH nNpegycmaTpuBaeT NepUoaNYEcKoe OTKIMIOYEHNE HACOCHOr0 060pyaOBaHNs, YTO CHKaEeT
Ge3aBapuiiHbIii CPOK PaboTbl CKBaXXMHbI. [INsi OCYLLECTBIEHUS AaHHOW TeXHOnornm Heobxoanmo
cornacoBaHue co cny>x6amm rnaBHOro UHXeHepa NpeanpUaTUs.
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Tabnuua 1
PesynbTaTbl pacyeToB 3¢hpheKTMBHOCTU NPUMEHeHNA TexHonorum H3 Ha ueHTpanbHOM
y4yacTke ceabMOro 6510ka nepBoro aKcniyaTtauMoOHHOro o6'beKTa MecTopoXaAeHUsA
CeBepHble By3auu.

BapyaHT
6a3oBbiit nepBbil (Luknnka+HOM) BTOpoi (Lmknuka+HOM+LSAC)
Mecs MecsiyHas fobblva, MecsiyHast fobblva, MpUPOCT | MecsyHas 406bIYa, np1pocT | npupocT
THICT 00BOAHeH THIC.T 00BOAHEH| [0BbIuM THC.T 0b6BoAHeH| noBbiun | AoGblum
HOCTb, % HocTb, % | HedpT, HOCTb, % | HedbT, |XuaKocTh,
HethTv | KuaKocTn HedTv | KuaKocTH THICT HedTM | KuKkocT! THICT THIC.T

201409 8515 [ 98216 | 913 8.905 | 98.216 | 909 0390 [ 8.868 | 94282 | 906 0.353 [ -3.934

201410 8202 | 98216 | 916 8.667 | 98.216 | 91.2 0465 | 8680 | 94282 [ 908 0478 | -3.934

201411 7906 | 98216 | 92.0 8.162 [ 98.216 | 917 0256 | 8225 | 94282 [ 913 0318 | -3.934

201412 7626 | 98216 | 92.2 7.726 | 98216 | 921 0100 | 7.726 | 94282 [ 918 0100 | -3.934

201501 7.361 | 98216 | 925 7411 | 98216 | 925 0050 | 7411 | 94282 | 921 0050 | -3.934

201502 7109 | 98216 | 928 7142 | 98216 | 927 0033 | 7142 | 94282 [ 924 0033 | -3.934

201503 6.869 [ 98216 | 93.0 6.894 | 98.216 | 930 0025 | 6.894 | 94282 [ 927 0025 | -3.934

201504 6.642 | 98216 | 932 6.957 | 98.216 | 929 0315 | 6920 | 94282 [ 927 0.277 | -3.934

201505 6426 | 98216 | 935 7134 | 98216 | 927 0.708 | 7.146 | 94282 [ 924 0.720 | -3.934

201506 6.220 | 98216 | 937 6.921 | 98.216 | 93.0 0.701 6.984 | 94282 | 926 0.764 | -3.934

201507 6.024 | 98216 | 939 6.719 | 98.216 | 932 0695 [ 6832 | 94282 | 928 0807 [ -3.934

201508 5837 [ 98216 | 941 6.526 | 98.216 | 934 0689 [ 6689 | 94282 | 929 0851 [ -3.934

201509 5669 [ 98216 | 942 6.342 | 98.216 | 935 0683 | 6.554 | 94282 | 930 0896 [ -3.934

201510 5488 | 98216 | 944 6.166 [ 98.216 | 93.7 0678 | 6429 | 94282 [ 932 0.940 | -3.934

201511 5326 | 98216 | 946 5998 [ 98.216 | 93.9 0672 [ 6311 | 94282 | 933 0985 [ -3.934

201512 5170 | 98216 | %47 5270 | 98216 | 946 0100 | 5280 | 94282 [ 944 0110 | -3.934

Wtoro 106.380 | 1571.456 112.941 [ 1571.456 6.561 | 114.089 | 1508.512 7.709 | -62.944

TNutepaTtypa

[1] FTaBypa B.E. l'eonorus n paspabotka HedTAHbIX U ra3o-HedTsHbIX MecTopoxaeHui. M..BHUNOSHT .-1995.-

(2]
(31
4

(5]

496 c.

Mycnumos P.X. CoBpemeHHble MeToAbl YynpaerneHus pa3paboTkoi HedPTAHbIX MeCTOpPOXAEHUA C
npuMeHeHneM 3aBofHeHus.: YyebHoe nocobue. KasaHb. M3a-Bo KasaHckoro yH-Ta, 2002, 596 c.
Bnapumupos W.B. HectauunoHapHble TexHonoruu HedTenobbiun (3Tanbl pasBuTUS, COBpPEMEHHoe
coctosiHue n nepcnektnsbl). — M.: OAO BHUNOSHT . — 2004. — 216 c.

Bnapumupos W.B., Muuyyrmun O.H., MopwkoB A.B. OnbiT NpvMeHEHUst TeXHOMorui HecTauuoHapHOro
3aBOJHEHNS Ha 3anexax BbICOKOBA3KON HedTu mecTopoxaeHuss CesepHble bysaun. // BHUMOSHIT, HTX
«HedtenpombicnioBoe peno». — Ne 11. — 2013. C. 46-52

Kpsves [. 0. HectaumoHapHoe 3aBopHeHue. Metoguka KpuTepumanbHOW OueHKM Bbibopa y4vacTKoB
BO3aencTBuS: MoHorpadums. pew. C. A. XaaHos. - M.: BHUNHedTb, 2008. - 209 c.

[6] Facbapos LW.A., ®auzos P.I"., Kabupo M.M. MNoBbiweHne 3hHEKTUBHOCTM LIUKITMYECKOTO BO3AENCTBUSI Ha

[
(8l
&l

HeofHopoaHble HedTsaHbIe NnacTel. Yda «MoHorpadusa» 2007, 74 c.

LbiHkoBa 0O.3., MscHukoBa H.A. HecTauumoHapHoe ruapogMHaMuMyeckoe BO3AENCTBME Ha HedTsHble
nnactel. Tp. BHUW, BbIN.94, 1986, M.c.53-64.

LpiHkoBa O.3., MscHukoBa H.A., ErypuoB H.H. WccnepoBaHne 3ddeKTMBHOCTU pasnuyHbIX BUOOB
rmapoanHaMmnyYecKkoro BO34encTBuS Ha NpoayKTuBHbIe NnacTbl. HedTaHoe xo3ancteo Ne 6. 1990, ¢.45-49.
JlbiceHko B.[. [MpoekTupoBaHue pa3paboTkm HedpTAHbIX MecTopoxaeHun. M., Heppa, 1987, 246c¢.

121



AGRICULTURAL SCIENCES

ENVIRONMENTALLY-FRIENDLY TECHNOLOGY OF THE WASTEWATER
SLUDGE USE IN AGRICULTURE

Bryndina L.V., Venevitin A.A., Mikhaylova M.L.°

Voronezh State University of Forestry and Technologies named after G.F. Morozov
Russia

Abstract

The work considers the possibility of the wastewater sludge use as a biological fertilizer. The
wastewater sludge was obtained as a result of the biosorption treatment of meat industry's
wastewater by actinomyces Str. chromogenes subsp.graecus 0832. The wastewater sludge
consists up to 67,4 % of organic matter and up to 40 % of free amino acids. The maximum growth
rate falls on the 20th-30th days of the experiment, while in the benchmark soils it was lower than
test soils in 2 times. Plant growth rate on test soils correlated with the dose of applied into the soil a
wastewater sludge.

Key words: wastewater sludge, biological fertilizer, source of free amino acids, wastewater
treatment, environmental safety.

AHHOTauus

B pabGote paccmoTpeHa BO3MOXHOCTb MNPUMEHEHUs OCagKka CTOYHbIX BOA4 B KayecTse
6uonoruyeckoro yaobperus. Ocagok CTOYHbIX BOA Obin nomny4veH B pesynbTate 61MocopOumoHHOM
OYUCTKM CTOYHBIX BOA MSICHOM MPOMBILWIIEHHOCTM  akTuHomuuetom  Str.  chromogenes
subsp.graecus 0832. Ocagok CTOYHbIX BOA coaepXut oo 67,4 % opraHudeckoro BewlecTtsa, oo 40
% cBOBOAHBIX aMUHOKMCNOT. MakcumanbHas ckopocTb pocta npuxoamtcst Ha 20 — 30 cyTku
3KCMEePUMEHTa, MPU 9TOM Ha KOHTPOJIbHBLIX NOYBax OHa Obina HWXe OnbITHbIX 06pa3uoB B 2 pasa.
CkopoCTb pocTa pacTeHW Ha OfMblTHbIX MOYBaX KOppenupoBana C A030M BHOCWMOIO B TPYHT
ocajka CTOYHbIX BOA,.

KnioyeBble cnoBa: 0CaoK CTOYHbIX BoA, Ouonoruveckoe ynobpeHue, WCTOYHMK CBOOOAHbLIX
aMWHOKUCIIOT, O4YUCTKA CTOYHbIX BO, 9Korornyeckas 6e3onacHocTb.

Ouunctka CTOYHbIX BoA B OOnbLUMHCTBE Cry4aeB CBsidaHa C obpasoBaHveM 6onbLuoro
KonuuyectBa ocagkoB. Cregyer OTMETUTb, YTO OCHOBHbIMW  3KOMOrMYECKUMMW  KPUTEPUSMU
yTUNM3aLum ocagKoB CTOYHbIX BOA SIBMSETCH OTCYTCTBME B HUX CBEPXHOPMATUBHOIO COOEepKaHus
TSKENbIX MeTannoB. OTo 06CTOATENLCTBO HEOOXOAMMO YyUUTBIBATL MPY UCNOMBb30BaHUM OCAJKOB
cTouHbIX BoA (OCB) kak opraHOMUHeparbHbIX yO06peHui.

MpoBeneHHble paHee uccnegoBaHUs MO onpederneHnio MU3NKo-XMMUYECKOro CocTaBa

© Bryndina L.V., Venevitin A.A., Mikhaylova M., 2016
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OCB, nony4YeHHoro B pe3ynbTaTe OYUCTKM CTOKOB KynbTypoln Str. chromogenes s.g. 0832 [1]
nokasanu, 4To oH GoraT opraHudeckum BellecTBoM - Ao 67,4 %. VccnemoBaHusi 6enkoBoii
coctaBnsowen OCB Str. chromogenes s.g. 0832, nokasanu, 4YTO OHa MpeacTaBrneHa BbICOKUM
copgepxaHuem CcBOGOAHbIX amuHokucnoT (40%), M3 KOTOpbIX HEe3aMeHUMble aMWUHOKWUCHOThI
cocTaBnaoT 41,5% oT obLero nx Konu4ecTsa, MUHepanbHbI CocTaB npeacTasneH noHamm K,
Mn?*, Fe**. 3 Tsokenbix MeTannos 6binm 0BHapyKeHbl TONbKO Zn*" n cu®, coaep)KaHue KoTopbIX B
nonyyeHHom OCB B 16 1 8 pas Hwke gonyctumoro[2] .

Bbiny npoBeaeHbl nccneaoBaHNs Mo UCMOSb30BaHMI0 0cadka CTOYHbIX BOA B O3eNleHEHUN
ropoACKUX TEPPUTOPUIA.

Cbipoii 0CcagoK CTOYHbIX BOA, MNOMyYeHHbI nocrne 6uodnokynaumMu, Harpesanu npu
Temnepatype 60-65C B TeueHne 20-30 mMuHyT. OOpaboTaHHbIN Takum o6pa3omM ocagok
BMNaXHOCTbIO 72-75% BHOCUNW B IPYHT KNyMO, Ha KOTOPbIX BblpalLMBanu AeKOpaTUBHbIE PACTEHUS:
anbTepHaHTepy, canbButo, obenuio, LMHepapuio, LMHMO 1 6apxaubl, 13 pacdeta 10, 20, n 30 /M2,
KoHTponem cnyxwun rpyHT 6e3 gobaBneHusi ocagka CTOuYHbIX Bod. Bce pacteHusi BbicaxmBanu B
OTKPbITLIA FPYHT paccagow. B npouecce akcnepumeHTa perynspHO MpOBOAMIMCE aHanu3bl,
HabntoaeHus1, BU3yarbHbIi OCMOTP PacTEHUN.
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PucyHok 2. - BnnsHne OCB Ha pocT anbTepHaHTepbl
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PucyHok 5.- BnusHue OCB Ha pocT umHum
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PucyHok 6.- BrnimsHue OCB Ha pocT 6apxaTtueB

PesynbTaThl 3KCnepuMeHTanbHbIX AaHHbIX (puc.1-6) nokasanu, YTo BHECEHWE B OCHOBHOWN
rpyHT OCB 3HauuTenbHO YyBenuumBario CKOPOCTb pocCTa pacTeHuh. Bce oHM npesbiwanu
KOHTpOrbHbIe 0Opas3ubl B TeHYEHUE BCEro nepuoaa HabnwoaeHusi. Ha 3aBepluatoLert ctagum onbita
pacTeHusi, pacTtywme B rpyHTe ¢ OCB, 6binu BbllLe KOHTPOMNbHbIX 06pa3LoB:

canbBus Ha 40 — 70 %,

anbTepHaHTepa Ha 60 — 88 %,

no6enusa Ha 50 — 75 %,

LMHeHapus Ha 26 — 50 %,

umHus Ha 40 — 87 %,

6apxatupl Ha 30 — 70 %,

B 3aBUCUMMOCTM OT A03bl BHeceHns OCB. Y Bcex OnbITHbIX pacTeHWn yBenuyMBanochb
KONMMYeCTBO NUCTLEB, MX MIoLWwab, okpacka bbina 6onee TEMHON, HACBILLEHHOMN.

Cnegyet oTMETUTL Takke, YTO Ha rpyHTe ¢ JobaBneHnem ocagka CTOYHbIX BOJ pacTeHus
pocturanu 50 % pasmepa KOHTpOnbHbIX 06pa3uoB yxe Ha 20-e CyTku, B TO BpeMsi Kak camu
KOHTPOmNbHble 0obpas3subl gocTuranu 3Toro pasmepa Tonbko Ha 30 — 40-e cyTkn. MakcumanbHoro
pa3mepa KOHTPOmbHbIX 06pasLoB onbiTHble Aocturann Ha 30 — 40-e cyTku, 4YT0 B 2 pasa
onepexano pa3BuUTNE KOHTPOIbHbIX.

PesynbTaTbl 9KCNepUMEHTanbHbIX [OaHHbIX, MPEACTaBMeHHbIX Ha pucyHkax 1-6,
NoKas3bIBalOT, YTO MakcMmarbHasa CKkOpocTb pocTa npuxoamtca Ha 20 — 30 cyTku. CKopocTb pocTa
pacTeHuin Ha ONbITHLIX MOYBaxX KoppenvpoBana ¢ 40301 BHOCMMOTO B FPYHT OCaZKka CTOYHbIX BOA.
OTa 3aBUCUMOCTb COXpaHsinacb Ha MPOTSHKEHUU BCEro akcnepumeHta. Havnyywnin addext
COOTBETCTBOBAS 03€ BHOCUMOro ocagka cTouHbIX Boa 30 r/m 2

Takum 00pa3om, MOMy4eHHbIN OCadOK CTOYHbIX BOL MOXET YCMEWHO MPUMEHATLCS B
KayecTBe WCTOYHMKA OpraHU4ecKkoro asoTa B Nerkoycsosemon opme, Tak Kak npeactaBneH
60onbLWLNM KONMYECTBOM CBODOAHBLIX aMWMHOKUCIOT. A He3HauuTEeNnbHOE COAEpXaHWe TSXKenbIX
meTannos Zn>* u Cu®* B JaHHOM ocafike No3BonseT yTBEpPXKAaTb, YTO ero NpuMeHeHne He HaHeceT
yuwiep6a okpyxatoLlen cpese.

TNutepaTtypa
[1] BpbiHauHa J1.B. Vcnonb3oBaHne akTMHOMULIETOB B O4MCTKE CTOYHbIX BoA / J1.B. BpbiHauHa, M.A. Enarvna //
BesonacHocTb xun3HeaesTenbHocTh. — 2014, — Ne 2. — C.18-20.
[2] BpbiHAanHa J1.B. Bo3amoxHbIe NyTW MCMONb30BaHUst 0OCaAKoB CTOYHbIX Bog / J1.B. BpbiHanHa, H.E. BopoHuH //
Hayka n xo3siictBo. — 2015. — Ne 3. — C.5-7.
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THE EFFECTIVENESS OF BIOLOGICAL PREPARATIONS BASED ON BARLEY
Nikitin S.N., Zakharov A.L.°
Ulianovsk Scientific and Research Institute of Agriculture
Russia

Abstract
When applying under barley the fertilizer N3oP30Kso an average increase in grain yield for three
years was 0.44 t/ha, with a cost recovery of 1 kg NPK 4,5 kg. The use on barley of Rizoagrin and
Extrasol provided equal to mineral fertilizers increase of grain yield. Against a backdrop of the ap-
plying a complete fertilizer the increase from the inoculation of barley seeds by Azorozin, Agrofil
and Mizorin obtained higher compared with the backdrop without fertilizers, the cost recovery of
fertilizers increased from 4.5 up to 9.2-15.7 kg.

Key words: mineral fertilizers, biological preparations, yield, grain quality, barley, cost recovery.

AHHOTauusA
Mpu BHeceHun nog siumeHb N3oP3oKsp nmpubaBka ypoxalHOCTU 3epHa B cpegHeM 3a Tpu roga
coctaBuna 0,44 1/ra, npu okynaemoctun 1 kr NPK 4,5 kr. icnonb3oBaHue Ha ssdMeHe pu3oarpyHa 1
akcTpacora obecneunno paBHOLEHHYHO MUHEpanbHbIM yao0peHusiM npubaBky ypoxas 3epHa. Ha
OHE C BHECEHMEM MOJTHOTO MUHEPanbHOro yaobpeHus npubaBka OT MHOKYMSALMU CEMSIH SUMEHS
a30p03NHOM, arpouiomMm U MM30PUHOM MOJTy4eHb! Bbille Mo cpaBHeHMIo ¢ hoHOM 6e3 yaoopeHui,
OKynaemoCTb MUHeparnbHbIX yaobpeHuin BospacTtana ¢ 4,5 o 9,2-15,7 kr.

KnoueBble cnoBa: MuHepanbHble yaobpeHusi, Guonormyeckue npenapaTtbl, YpPOXaWHOCTb,
KayecTBO 3epHa, i'YMEHb, OKYNaemMocCTb.

BBepeHue. Pe3koe CoKpalleHue MpUMMEHEHMS1 B CEMNbCKOXO3AMCTBEHHOM NPOU3BOACTBE
OpraHM4YeckMx U MuHeparnbHbIX yaoOpeHuid CcTaBUT HEoOXOAMMOCTb MoucKa AOMONHUTESNbHbIX
WMCTOYHMKOB MNWUTaHUsi pacTeHun. B cBsA3M C 9TUM, u3yyeHue B3aUMOLENCTBUA paCTEeHUn W
MUKPOOPraHM3mMoOB WMeeT B HacTosiliee BpeMsi 0cobyto akTyarnbHOCTb. [ns [AOCTUXKeHUs
cbanaHcMpoBaHHOCTN  CEMbCKOro XO3AWCTBA HeobOXoaumo o0paTuTb BHUMaHWE Ha Takue
npouecchl, Kak Guonoruyeckas ukcaumsl asota U peyTunmMsaumst 3N1EMEHTOB MUTaHKS, a Takke
NMOMHUWTb O TOM, KaK BaXKHO NoAaepxmBaTtb buopasHoobpasne B aKocucTemax.

B HacTosilee Bpemsi Bce OornblUyld akTyanbHOCTb MPUOGpeTaloT UCCNenoBaHus,
HanpaBfeHHble Ha MNOBbIWEeHNe 3(PPEKTUBHOCTU WCMOMb3OBAHUSA PACTEHUAMM a3oTa MoYBbl U
yOooOpeHuin, Ha yMeHblUeHMe ero notepb W3 MNouYBbl. Maes npumeHeHust GakTepuarnbHbIX
npenapaToB He TepsieT CBOEN aKTyarlbHOCTW, OOHAaKO CMELLalTCs akueHTbl B BOMpOcax WX
mcnonb3oBaHus [1, 2, 3].

MeTtoauka. B KpaTKOCPOYHbLIX MOMEBLIX OMbITaX W3yYyanu BRAUSHWE MWHEparnbHbIX
yaoOOpeHUn U WHOKYNAUMKM CeMsiH  sSiMMEHsi  SIpoBOro  Guornorvyeckumuy npenapataMmu  Ha
ypoXarHoCTb M KayecTBo 3epHa B 2004-2006 rr. no cnepgywowen cxeme: 1. KoHTpomnb; 2.
Pusoarpuh; 3. dnaBobaktepuH; 4. A3opo3suH; 5. Arpodoun; 6. MusopuH; 7. Skctpacon; 8. NaoP3oKso
(dboH); 9. PoH + PusoarpuH; 10. DoH + dnasobaktepuH; 11. PoH + A3oposuH; 12. PoH + Arpocpun;
13. ®oH + MusopwuH; 14. ®oH + kcTpacon.

MwuHepanbHble yaobperuss B cdopme Naa, Pcg u Kx BHOCUNM nop npeanoceBHyto
KynbTuBauuo. NMoceBHas nnowagp AensHkm 59,4 M (1,65%36), ydetHas — 49,5 M2 (1,65%30),

© Nikitin S.N., Zakharov A.l., 2016
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pacnonoxeHne AenstHOK peHAOMU3NPOBAHHOE.

MoyBa OMNBITHOrO MOMSi — YEPHO3EM BbILLENOYEHHbIN TSHKENOCYrnMMHUCTLIN. Coaep)kaHune
rymyca B NaxoTHOM crioe cocTaensino 6,54-6,64%, obwero asota — 0,24-0,28%, noaBwxHbIX P20s
n KO (no Yumpukosy) 208-221 n 98-108 wmr/kr nousbl, pH — 6,5-6,7, cymMma NOrMoOLEHHbIX
ocHoBaHuin 40-44 mr/100 r no4Bbl, CTENEHb HACBILLEHHOCTM OCHOBaHUAMN 95-97%.

Pe3ynbTatbl MccnegoBaHU. 3epHO SIUMEHS NMPEUMYLLECTBEHHO WCMonb3yeTcs Ans
dypaxHbIX Lenen, a Takke [AOns NUBOBapeHUsi, MO3TOMYy K €ro KayecTBy NpeabsiBhsiloTcs
pasnu4yHble TpeboBaHus. Ecnn ans nepeoro TpebyeTcs NOBbILEHHOE codepXaHue 6enka, To ans
BTOPOrO OHO [OJHKHO ObITh He bonee 12 %.

B pesynbtate 6naronpusiTHbIX MOroAHbLIX YCIOBWUIA, CKNadblBalOLIMXCS B Nepuos
BereTaumm s4MeHs B roabl NpoBeAeHMsl NONEBOro onbiTa, YpoxXanHOCTb 3epHa nonyveHa Gonee 3
T/ra, a B oTAeNbHbIE roAbl OHa npeBbiwana 5 t/ra (tabn. 1). B cpegHemM 3a Tpu roga oT BHECEHUS
nog siuMmeHb NzoP30Kszo nonyyeHo gononHutensHo 0,44 T/ra npu okynaemoctn 1 kr NPK 4,5 kr
3epHa. Vcnonb3oBaHue noa ssimeHb GronpenapatoB driaBobakTepuHa u akcTpacona obecneymnno
nony4yeHne npubaeky ypoxasi 3epHa paBHOLEHHOE BHECEHWIO NMOSTHOTO MWHEpParnbHOro yao6GpeHus.
Ha doHe N3oP30K3p addekta OT 3KkCTpacona He nonyyYyeHo, Toraa Kak OT BCeX Apyrux
6uonpenapaToB cobpaHo gononHuTensHo ot 0,39 fo 0,97 T /ra 3epHa SAYMeHs.

MpakTnyeckun No Bcem GronpenapaTtam, 3a UckntoueHnem doriaBobakTepyHa, Ha YOHe BHECEHWS!
MUHeparbHbIX YO0OpeHUA OT MHOKYNSUMM CEeMSIH SIMMEHsSI a30pO3viHOM, arpochurioM M MU30PUHOM
npubaeka ypoXxaHOCTI 3epHa SMMEHsT NpeBbILLana aHanoryyHbIA nokasaTerib, NonyYeHHbI Ha hoHe Ge3
yaobpexuid. Mpu ncnonb3oBaHWM GronpenapatoB Bo3pacTtaet ¢ 4,5 0o 9,2-15,7 kr okynaemocTsb 1 kr NPK
MUHeparbHblX  yaobpeHuin. OObsicHSeTC  3TO  MOSIOKMTENbHBIM — BIUSIHUEM  Ha  pacTeHust
MVKPOOPraH13MOB, BXOASLLUMX B COCTaB GuonpenapaTtoB, Ha npouecchl oOMeHa BELLECTB B pacTeHUsIX,
JOMONHMTENbHOEe MOTPeGieHne UMK SNEMEHTOB MUTaHWS, YTO MPUBOAMT K MOBbLILLEHMO 3€pPHOBOW
npogyKTMBHoCTU noceeoB [4, 5]. MakcumanbHas okynaemocts 1 kr NPK ynobpenuii (12,1-15,7 krira)
nonyyeHa npy MHOKYNSILMK CEMSIH a30PO3UHOM, arpodonIiom 1 MU3OPUHOM.

Hapsiay ¢ yBenuyeHnem cbopa 3epHa Bo3pacTarna 1 Macca corioMbl siuMeHsi. Ha doHe ¢
BHECEHMEM MOMHOTO MUHepasbHoro yaobpeHust cOop corombl nonydeH B cpegHem B 1,1 pasa
Gonblle Mo CpaBHEHUO C HyneBbiM ¢oHOM. [puMmeHeHne GuonpenapaToB Ha 06oux ¢hoHax
cnocobCcTBOBaNo  MOBbIWEHWIO  Maccbl  conombl. Bmecte ¢ Tem, [Jonsi  cofoMbl B
o6uebuonormyeckoMm ypoxae Mo BapuaHTam oOnblTa WM3MEHsINIacb HEe3HaYUTeNbHO, O YeM
CBMAETENbCTBYET 3HAYEHME XO3SIUCTBEHHOro KoadpdpumumeHta, pasHoro 0,43-0,47. Ha doHe ¢
BHECEHMEM MUHeparnbHbIX yA0OPEeHWIn 1 UCNOMb30BaHUS AN MHOKYNSILMK ceMsiH OronpenapaTtoB
oTMevaeTcss crnabasi TeHAeHUMs NoBblleHMs1 B obuiebronormieckoM ypoxae [nonv 3epHa
(Kx0s=0,46-0,47).
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Tabnuua 1

AdphekTMBHOCTL NpUMeHeHUsi GuonpenapaToB U yao6peHWi nog AYMeHb

CpepnHsas 3a 3 roga

© 5
C6op 3epHa no = S © X
rogam, T/ra < T z - =
T or = 4 3t
o = o =< 2 Qo
8 S -2 | B o=
BapuaHT 0 52 Fs | 88| 2§
3 g g g9 o F o8
o > @ =3 | @ 38
I T o o O &} 5 aQ
S &5 T g o g
2004 | 2005 | 2006 | % S s *
% a3 o
> [
KoHTporb 3,32 | 340 | 351 | 3,41 - - 431 | 044
_ | Pwsoarpuw 3,68 | 3,55 | 3,99 | 3,74 0,33 - 4,56 | 0,45
=
z :’"aBOﬁaKTep"' 3,74 | 3,82 | 441 | 3,99 0,58 - 4,81 | 045
Q.
2 | Asopoanm 3,50 | 3,59 | 3,80 | 3,63 0,22 - 4,66 | 0,44
>
3 | Arpoconn 3,51 | 358 | 3,83 | 3,64 0,23 - 4,49 | 0,45
Mu30pmH 3,45 | 3,56 | 3,79 | 3,60 0,19 - 4,68 | 0,43
SkcTpacon 3,70 | 3,69 | 4,04 | 3,81 0,40 - 4,87 | 0,44
KoHTporb 3,68 | 3,87 | 4,00 | 3,85 - 45 | 462 | 045
PusoarpuH 3,79 | 420 | 473 | 4,24 0,39 92 | 502 | 046
X | OnasobaKtepl | 386 | 424 | 471 | 427 | 042 96 | 495 | 046
o
3 | AsoposuH 3,91 | 4,27 | 553 | 4,57 0,72 12,9 | 521 | 047
Arpodun 3,94 | 446 | 510 | 4,50 0,65 121 | 512 | 047
MusopuH 4,08 | 473 | 565 | 4,82 0,97 15,7 | 567 | 0,46
SkcTpacon 3,71 | 3,92 | 362 | 3,75 -0,10 38 | 450 | 045
P,% 1,73 | 1,06 | 1,85 4,0 - - -
HCPos (BapuaHT) 0’718 0,12 0’3?3 0,48 - - -
HCPos (Gnonpen.) | @07 | 0,05 | %9° 0,18 - - -
HCPos (yaotpere) | O3> | 0,08 | 1 0,33 - - -
HCPos (B3anvoa.) 0’718 0,12 0’53 0,47 - - -
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Mpy BblpawyBaHUM siuMeHst 6e3 BHECEHUs MUHepanbHbiX yaobpeHuin B 3epHe OT
npumeHeHus GuonpenapaTtoB, 3a MWCKModYeHMeM raBobakTepnHa M 3KCTpacona, coaepXaHue
cblporo G6enka (1 asoTa 06LLEero) He M3MEHSINOCh MO CPaBHEHUIO C KOHTporiem 6e3 GronpenapaTtos, a
ncronb3oBaHne hnaBobakTepyHa M SKCTpacosa CHWxano 6enkoBocTb 3epHa sumeHs (Tabn. 2). Ha
doHe N3oP30Ksp cogepkaHne Gernka B 3epHe ObIno HUXKe No cpaBHEHUO ¢ hoHOM 6e3 yaobpeHuid,
NOCKONbKy Ha mnepBoM (hOHe B pesynbTaTe YBENMYEHWUs YPOXAMHOCTM 3epHa M MacCbl COMOMbI
NPOVCXOANNO POCTOBOE pa3baBrieHne 13 3a HEQOCTAaTOYHOIO KONMMYEeCTBa AOCTYMHbIX ANS PacTeHuiA
c¢opm asorTa.

Taknum obpas3om, 6e3 BHeceHUs MuUHeparbHbiX yA0OpeHun nsydaemble Ouonpenapartbl
NpakTUYeCKn He BMAMSAIOT Ha coJepxaHue Ccblporo Oenka B 3epHe SIUMEHs,, KOTOpoe
COOTBETCTBOBANO ypaxHoMy 3epHy. [lpu BblpalwimBaHum A4MeHs ¢ BHeceHneM NzoP3oKsg M
MCrnonb3oBaHWM OuonpenapaToB, 3a WCKIOYEHWEM as30po3vHa, B pesynbTaTe YBenUYeHus
ypOXalHOCTM 3epHa copdepxaHne B HeM cbiporo 6enka cooTBETCTBOBANoO TpeboBaHWAM
NMMBOBApEHHOrO.

Tabnuua 2
BnusiHne yao6peHunit n 6MonpenapaTtoB Ha cofepkaHue B 3epHe Cbiporo 6enka u asora,
c¢ochopa n kanusa B 3epHe U conome sYMeHs, % Ha cyxoe BellecTBO (cpeaHee 3a Tpu roaa)

3epHo Conowma
BapuanTt y
P %Zﬁg'l’(' N P,Os K,0 N P,Os K,0
KoHTpornb 12,8 2,25 0,79 0,54 0,68 0,25 1,31
s | PusoarpuH 13,4 2,35 0,82 0,56 0,73 0,27 1,26
=
é dnaBobakTepuH 11,9 2,09 0,80 0,56 0,67 0,24 1,24
‘c:%’[ A30p03MH 12,3 2,16 0,84 0,52 0,71 0,24 1,29
E Arpodun 12,5 2,19 0,86 0,58 0,73 0,26 1,33
L | MusopuH 12,3 2,16 0,79 0,58 0,67 0,25 1,25
AkcTpacon 11,5 2,02 0,87 0,57 0,69 0,24 1,25
KoHTporb 11,7 2,05 0,84 0,57 0,71 0,24 1,36
PusoarpuH 11,7 2,05 0,86 0,56 0,72 0,26 1,32
xz dnaBobakTepuH 11,7 2,05 0,85 0,61 0,68 0,25 1,35
0-8 A30p03uMH 12,3 2,16 0,88 0,58 0,71 0,23 1,28
= Arpodun 10,8 1,89 0,87 0,54 0,73 0,23 1,31
Mwu3opuH 9,8 1,72 0,83 0,60 0,67 0,22 1,25
AkcTpacon 10,3 1,81 0,89 0,62 0,75 0,27 1,38
P,% 4,54 1,06 1,71 1,56 2,32 2,56 3,42
HCPos (BapuaHT) 1,6 0,06 0,04 0,03 0,05 0,02 0,04
HCPgs
(6monpenapar) 0,6 0,02 0,02 0,01 0,03 0,01 0,02
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3epHo Conowma
BapuaHt Y
%Zﬁg'l’(' N P20s K.O N P20s K.O
HCPys (ynobpeH.) 1,13 0,04 0,03 0,02 0,04 0,02 0,03
HCPys (B3anumop.) - 0,06 - 0,03 0,05 - 0,04

MHoKynsaumsa cemsH pu3oarpuHom, asopo3vHOM K arpodunom Ha coHe 6e3 yaobpeHuin n
a30pO3NHOM, arpoMIIoM M 3KCTPACOSIoM Ha hOHE C NX BHECEHWEM cnocobCcTBOBara NoBbILLEHWIO
KOHUeHTpauun cocdopa B 3epHe, YTO CKa3anochb MOSNOXKUTENBHO HA YBENMUYEHUM YPOXaNHOCTU
3epHa. Mcnonb3oBaHne oOTAenbHbIX OMonpenapaToB MOBbILANO COAEpPXaHWe Kanus B 3epHe
AYMeHs. YBenuyeHue KOoHUeHTpaumm docdopa M Kanua B 3€epHe MNpu  MCNOMb30BaHUM
6uonpenapaToB CBMAETENbCTBYET 00 yryyLlleHUN YCNOBUIA MUHEPANbHOTO MUTAHWUS PaCTEHWIA.

B conome siumMeHst cogepxaHne asoTa, docdopa 1 Kanuvsi npy UCTosib3oBaHnM buonpenapaTtos
6bII0 TakvM e, kak Ha hoHax UMM UMerNo crnabyro TEHAEHLUMIO K NMOBbILLEHWUIO, MOCTEAHEee YKasblBaeT Ha
MX NOMNOXMNTENBHYIO POrb B YNYHLIEHUM MUHEPArbHOTO NMUTaHUSA pacTeHun [5)].

M3meHeHus nop genctemem yaobpeHuin n GuonpenapatoB ypoXXaiHOCTU 3epHa 1 Macchl
COMNOMBI, @ TaKke COoAepXaHWs B HWX SMEMEHTOB NUTAHMS OTPA3UIIOCb Ha HaKoMfeHun asoTa,
doccopa u kanus (tabn. 3). Vcnonb3oBaHne GuonpenapaToB yBENMYUIO BbIHOC a3oTa Ha ¢hoHe
6e3 ynobpeHuin co 106 go 111-121 kr/ra, doccopa ¢ 37,7 go 40-45 kr/ra, kanus ¢ 75 go 78-83
kr/ra. Ha doHe ¢ BHeceHnem N3oP30Ksp 9TW BENMUMHBLI BbIHOCA S1EMEHTOB MUTAHUA B pe3ynbTaTte
GonbLUero ypoxasi 3epHa M CONMoMbl NOMyYeHbl Bbille MO CpaBHEHMIO ¢ hoHOM 6e3 yaobpeHuii.
OcHoBHoe konunyectBo notpebneHHoro aszota (69-73 %) u docdopa (71-77 %) nokanMsosanoch B
3epHe, a kanus (71-76 %) B conome.

Tabnuua 3
HakonneHue 3aneMeHTOB NUTaHUs B ypoxae AYMEHS Npyu MCNONb30BaHUUN YA0OpPEeHU n
6uonpenapartoB (cpegHee 3a Tpu roga)

BbIHOC € ypoxaem 3epHa 1 Oons 3epHa oT obLuero BbIHOCa
COnoMBbI, Kr/ra anemeHTa, %
BapuaHT

N P20s K.O N P20s K.O

,< | KoHTponb 106,0 37,7 74,9 72 71 25
2| PusoarpuH 121,2 43,0 78,4 73 71 27
2 dnaBobakTepuH 115,6 43,5 82,0 72 73 27
‘8 | AsopoauH 111,5 41,7 79,0 70 73 24
S Arpocoun 112,5 43,0 80,8 71 73 26
LEE Mwu3opuH 109,1 40,1 79,4 71 71 26
OkcTpacon 110,6 448 82,6 70 74 26
KoHTpornb 111,7 43,4 84,8 71 74 26
o| PvsoarpuH 123,1 49,5 90,0 71 74 26
| PnaBobakTepuH 121,2 48,7 92,9 72 75 28
| AsopoauH 135,7 52,2 93,2 73 77 28
28 Arpodomn 122,4 50,9 91,4 69 77 27
Mwu3opuH 120,9 52,5 99,8 69 76 29
OkcTpacon 101,6 45,5 85,4 67 73 27
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C ncnonb3oBaHMEM JaHHbIX BbIHOCA YpOXXaeM paccuuTaHbl 3aTpaTtbl 3NIEMEHTOB MUTaHKSA
Ha nomny4yeHue 1 T 3epHa AYMEHS C COOTBETCTBYHOLLUM KONIMYECTBOM CONOMbI (Tabn. 4).
YCTaHOBMNEHO, YTO 3aTpaTbl a3oTa Ha nonyveHne 1 T 3epHa SYMEHsI C COOTBETCTBYHOLLMM
KONM4ecTBOM NMOBOYHON MPOAYKUMM NPpU UCTIONb30BaHUM GruonpenapaToB NomyyeHbl Boille Ha oHe
6e3 ynobpeHuin (B cpegHem 30,5 kr/T), a Npy BHECEHWM MOSTHOrO MUHEpanbHOro yaobpeHust — 28 Kr/T,
YTO CBSA3AHO C pasnunuMsiMU B coaepkaHmnm obLLero asoTa B 3epHe, BbI3BAHHOTO POCTOM YPOXaWHOCTM
M Kak crieacTsune poctoBoro pasbaeneHus (Masnoe, 1984). 3atpaTel hocchopa u kanmst Ha oboux
doHax npu Mcrnonb3oBaHMM GronpenapaTtoB ObIM paBHOLLEHHbLIMW, COOTBETCTBEHHO 11,4 kr 1 21,5
Kr/T 3epHa.
Tabnuua 4
3aTpaTbl 3N1IeMEeHTOB NMUTaHUs Ha Nosy4YeHue 1 T 3epHa IYMEHA C COOTBETCTBYHOLLUM
KOJIM4EeCTBOM COJIOMbI, K (CpeaHue 3a Tpu roaa)

OoH
Buonpenapat Bes y,qo6peH|/||7| N30P30K30

N P20s K20 N P20s K20
KoHTporb 31,1 11,1 22,0 29,0 11,3 22,0
PusoarpuH 32,4 11,5 21,0 29,0 1,7 21,2
dnaBobakTepuH 29,0 10,9 20,5 28,4 11,4 21,7
A30p0o3nH 30,7 11,5 21,8 29,7 11,4 20,4
Arpodoun 30,9 11,8 22,2 27,2 11,3 20,3
Mwn3zopuH 30,3 11,2 22,1 25,1 10,9 20,7
OkcTpacon 29,0 11,8 21,7 27,1 12,1 22,8
CpeaHue no
bOHY 30,5 11,4 21,6 27,9 11,4 21,3

Takum obpazom, B GnaronpusTHble NO NOroAHbLIM YCNOBMSM BereTaumoHHble nepuogbl (MK
1-1,5) oT ucnonb3oBaHus yaobpeHnin n GronpenapaToB ypoxaniHOCTb 3epHa SYMEHS yBENUYMBAETCA
¢ 3,4 no 4,8 1/ra. Npun BHeceHnn nop suMeHb N3oP30Ksp npubaBka ypoxxalHOCTV 3epHa B CpegHEM
3a Tpu roga coctasuna 0,44 T/ra, npu okynaemoctn 1 kr NPK 4,5 kr. cnonb3oBaHue Ha siumeHe
pusoarpMHa u 3KcTpacorna o6ecneymno paBHOLEHHYI MUHepanbHbIM YAoOpeHusam npubasky
ypoxasi 3epHa. Ha doHe c BHeceHMeM MNOMHOro MwuHepanbHoro yaobpeHwss npubasBka oOT
MHOKYMALUMN CEMSH SYMEHA as3OopO3WMHOM, arpodurnioM UM MU3OPUMHOM MOMYyYeHbl Bbille Mo
cpaBHeHuto ¢ ooHoM 6e3 yaobpeHuiA, oKynaeMocTb MUHepasbHbIX yaoOpeHuin Bo3pacTtana ¢ 4,5
bo 9,2-15,7 kr. be3 BHeceHMss MMHepanbHbIX yaobpeHuii ndydaemble GronpenapaTtbl NpakTUYECKN
He BNUSINK Ha coepkaHue cbiporo 6enka B 3epHe A4YMEHS, KOTOPOe COOTBETCTBOBAIO hypakKHOMY
3epHy. MNpu BbipawmBaHum ssumeHsi ¢ BHeceHnem NsoP30Kso 1 ncnonb3oeaHvem Gronpenapartos, 3a
UCKIIOYEHNEM a30pO3nHa, B pesyrbTaTe YBENUYEHUS YPOXaWHOCTUM 3epHa COAepXaHue B HeMm
cblporo 6enka cooTBETCTBOBANO TPeOOBaHUAM MMBOBAPEHHOTO.
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Abstract

In conditions of the Central Black Earth region on wheat plantings every year are appeared brown
rust, Septoria disease, loose and stinking smut. To the concomitant diseases belong root rots, head
blight and bacterial blight of spike, spot diseases. In some years from diseases is lost up to 30% of
grain yield. Solving the problem of combatting plant diseases should search in the direction of the
integrated plant protection, based on biological and ecological principles. There were conducted
experiments on the development of technology of wheat cultivation on the basis of optimization of
chemization means in the main cultivation system, the agricultural methods were studied, which are
contributing to the reducing of the development and harmfulness of epiphytotic-dangerous diseases
of winter wheat (brown rust, Septoria disease). Maximum biological efficiency in the protection of
wheat from brown rust show fungicides in mouldboard and nonmouldboard (100%), traditional
(96,7-100%) and nonmouldboard (97,7-100%) cultivation. Slightly worse have proved themselves
the chemicals while mulching (85,7-97,3%). The issue of applying the most efficient method - grade
stability, remains open as recognized in Central Black Earth varieties of winter and spring soft
wheat don't refer to the number of resistant or short-season varieties. For protection against
Septoria spot of wheat, the best results have shown by the chemicals while traditional soil
cultivation 99,2-100%. In case of simultaneous crop infestation by several diseases when choosing
tactics of pest management should focus on the most intensively developing disease excitant.

Key words: brown rust of wheat, wheat leaf blotch, wheat, agrotechnics, intensive technology.

AHHOTauusA
B ycnosusix LJYP Ha noceBax niueHUUbl eXerogHo nposienstoTcs bypasi pxaBymHa, CENnTOpUO3,
nbinbHasa 1 TBEpaas ronosHsi. K conytcTBytowMm 60ne3HsiM OTHOCATCSA KOPHEBbLIE THUMK, dy3apro3
n 6akTepnos Koroca, NATHUCTOCTU. B oTaenbHble rogbl o1 6onesHen Tepsietca o 30% ypoxas
3epHa. PeleHne npobnembl Gopbbbl ¢ 6GonesHsiMM criegyeT  UckaTb B HanpaBneHun
MHTErpMpoBaHHOW 3alUMTbl pacTeHWUA, OCHOBaAHHOW Ha GMONOro-aKonorndeckux npuHumnax. boinm
npoBeaeHbl ONbITbl MO pa3paboTke TEXHOMOrMN BO3AENbIBAHUS MLLEHULIbI HA OCHOBE ONTUMK3aLLMK
CpPEeAcTB XMMU3aunn B CUCTEME OCHOBHOM 06paboTku NoYBbl, U3yYeHbl arpoTEXHUYECKNE NPUEMBI,
CMOCODOCTBYIOLLME CHWDKEHUIO pPasBUTMS U BPEOOHOCHOCTU 3MMEUTOTUIAHO-OMNACHbLIX OonesHeln
03VMOW nuweHnubl (Bypas pxaByMHa, CEnTopvo3 mnueHuubl). MakcumanbHyto Guornormyeckyto
3P (PEKTMBHOCTL B 3aLLMTE MLLEHULLI OT BYpOii pXKaBUMHbI, NPOABMANM PyHrMUMALI NPY OTBANbHO -
6esoTBanbHoi (100%), TpaguumoHHon (96,7-100%) n 6esoTBanbHoi (97,7-100%) obpaboTkax;
HECKOMbKO XyXXe Mnokasanu cebsi XMMuyeckue npenapatbl npy NOBEPXHOCTHOM pbixnieHun (85,7-
97,3%). Bonpoc npumeHeHunsi Hambonee adhdeKTUBHOIO Npuéma — yCTOMYMBOCTb COpTa, OCTaéTCs
OTKPbITbIM, MOCKOMNbKY parioHupoBaHHble B LIMP copTa o3vmoi n ApoBoint MArkon nlieHuubl He
OTHOCATCH K YMCMy YCTOMYMBLIX UNn ckopocnensbiX. Mpu 3awmute OT CENTOPMO3HON NATHUCTOCTH
nweHnbl, Nyymne pesynbTaThl NOKasanyM XMMu4Yeckne npenapaTtbl Npu TpaguLMoHHON obpaboTtke
nouyebl 99,2-100%. B cny4ae oAHOBPEMEHHOIO Nopa)KeHUsi NOCEBOB HECKOSbKMMUK 3a00ieBaHMSMA
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npu Bbibope TakTUKM 60pbObl C HUMW HEOOBXOAMMO OpPUEHTUPOBATLCA Ha Hambornee WUHTEHCUBHO
pasBuBatoLLerocsi Bo3oyamTens.

KnioueBble cnoBa: 6ypas p)kaB4mHa, CENTOpMO3 MLUEHULbI, NMILIEHMLA, arpOTEXHMKA, MHTEHCUBHAS
TEXHOMOrus.

Ha noceBax nweHnubl B LIYP exerogHo nposiBnsitoTcs Oypasi pxaByuMHa, CEnTopuos,
nbinbHasa 1 TBEpaas ronosHsi. K conytcTByowMm 60ne3HsiM OTHOCATCSA KOPHEBbLIE THUMK, dy3apro3
n 6akTepro3s konoca, NATHUCTOCTU. B oTaenbHble rogbl oT GonesHen Tepsetca fo 30% ypoxas
3epHa [1]. CopTa pasnuyatoTca NO BOCTIPUMMYMBOCTM K MAToOreHy M peakuvMen Ha cpeacTsa
3aWnThl, NO3TOMY HEOBXOAMMO MMETL CBEAEHMS O CMOCOBHOCTM COPTOB MLUEHWLbI MPOTUBOCTOAT
pa3BUTHIO ANUUTOTUIA U ONpeaenaTb HEOBXOAMMOCTb NPOBEAEHUSI NPUEMOB 3aLLMTbl PACTEHUN.

B 3aBMCMMOCTM OT MOYBEHHO-KNMMAaTUYECKUX 30H CYLLECTBYIOT COPTOBbIE Pa3nuyns B
pacnpoCTpaHEHHOCTK, CTEeMNeHW NnopaxeHus, BPe4OHOCHOCTU, a Takke B XapakTepe NposiBNeHus
3aboneBaHns Kk NaToreHy 1 peakumen Ha cpeacTea 3awuThl [2].

Ons  paspaboTkm u ONTUMM3auUM  3aLLMTHBIX MEpPONpUSITUA  MpoBedeHa OLeHKa
aNnAEMNYECKON YCTONYNBOCTI PAaNOHUPOBAHHBIX COPTOB O3MMOW MNLUEHNLbI K BO3DYAUTENSAM.

Copta 6bInn BbiCesHbI Ha cTauMoHapHoM y4yactke CpegHepycckoro dunuana ®rHBY
TamboBsckuin HNCX. N3yyeHne maTeprana npoBOAUIM Ha UCKYCCTBEHHOM UHEKLMOHHOM (hoHe,
PYKOBOACTBYSICb COOTBETCTBYIOLLEN MeToAMYeckon nutepatypon B nepwog ¢ 2012 no 2015 rog
[3,4]. Mecto npoBedeHUss OMbITOB SABMSETCA XapakTepHbiM Ansa LleHTpanbHo-YepHo3emMHoro
pernoHa. KnumaT - yMepEeHHO-KOHTMHEHTamnbHbI C AOBOSIbHO TENMbIM NIETOM U C XONOOHOW
NPOAOIKUTENbHOM 3MMON. MoYBbl - YepHO3EMbl, pa3HOOOpasHble MO CBOEMY MeXaHW4YecKkomy
cocTaBy (0T cynecyaHbiX 40 MUHUCTLIX Pa3HOBUOHOCTEN).

UsyyeHne  Tuna 3ANMAEMNYECKon YCTON4YMBOCTU copToB nposoaunm no
cneunanuanpoBaHHon metognke CaHunHa, CtpuxekosunHa, YynpuHel [4]. Mo gaHHOW meToanke BCe
copTa pasgenunu Ha 3 knacca: ER | — BbICOKO yCcTONYMBBIE, MHTEHCUBHOCTL 3alUmTbl HM3Kas; ER I
- YMEpEeHHO YCTOMYMBbIE, WMHTEHCUBHOCTb 3awwmTbl cpeaHsisi; ER Il — cnabo ycToiumeeble,
WHTEHCUBHOCTb 3alUmMThbl Bbicokasi. [laHHasi knaccudmkaumsi No3BonseT oLueHnBaTb HeO6X0aAMMOCTb
npoBedeHVsl 3alUWTHBIX MeponpusTuin OT 3aboneBaHus. [Mpu rpagaumm Ha coptax (ER 1)
NpoOBOANTE XMMWUYECKYHO 3aLLUMTYy OT 3aboneBaHus He uenecoobpasHo. MNpu yMepeHHO yCToMYnBOM
TMne anugemuydeckon yctonumsoctu (ER 1) 3awmTa 3epHOBLIX NpoBOAWUTCS Npu BGnaronpusiTHbIX
YyCNoBusX AONA pasBUTUS NaToreHHa W nporHo3vpyemon ypoxamHoctn > 20 wu/ra. [pwu
cnaboyctonumBom Tune (ER 1lI) 3awmTHble MeponpusitTuss HeobxoauMMbl M SKOHOMWUYECKM
onpasfaHsbil.

Mo nuToram Tpéx neT nccnegoBaHWA MOXHO KOHCTaTMPOBATb, YTO CPEAM BKIHOYEHHbIX B
nccnegoBaHusi COpToB O3MMOW MNLUEHWLbI HE BbINo BbISBIEHO COPTOB C BBICOKO YCTOWYMBBLIM TUMOM
peakuun Ha naToreH. Takum o6pa3oM, Bce pafioOHMPOBaHHbIE COPTa 03MMOM MLUEHULIbI HYXXOATCH
B MPOBEAEHNN BbICOKOMHTEHCUBHbIX 3aLLUMTHBIX MEPOMNPUATUN.

Ons 60pbbbl ¢ BonesHsamu, B NepBYyD ovepedb, PEKOMEHOYeTCsl MPOBOAWUTL KOMIMSIEKC
MEpPONPUATUIA, KOTOpble AOMKHbI OBGEecneyYnTb He TONbKO PasBUTUE CUIbHBIX U YCTOMYMBBLIX
pacTeHWU, HO M OrpaHUYMBaTL BCMbILWKM B60one3Hn 13 roga B rog [5].

PeweHne npobnembl 6Gopbbbl C ©OonesHsamu criegyet uckaTb B HanpaBreHun
WHTErPMPOBAaHHON 3aLUMTbl PACTEHWIN, OCHOBAHHOW Ha BMOMNOro-akoNnornyeckmx NpuHumnax [6).

XuMuyecknn MeTod 3awuTbl pacTeHu paccMaTpuBaeTCs Kak OAWH U3 3reMeHTOB
WHTETPYPOBAHHOM  3alUMTbl PacTEHUIW, HageXHO W ObICTPO  COKpallalowuii  Nonynsauuto
B0O3OyaMTEnen naToreHoB [0 3KOHOMMYECKM npuemnemMoro ypoBHs. [lpobnema npaBuibHOro
MCNonb30BaHWsA NecTuumnaoB npuobpena Gonbluoe 3HayYeHWe, NOCKOMNbKY OT €€ peLueHusl NpsiMo
3aBUCUT KONMMYECTBO M KA4ecTBO MPOAYKTOB NMUTaHWUSA, 3Korornyeckoe Gnarornomnyvve v 300poBbe
yenoseka. HeobxooumMo uMeTb CBegeHUst O CMOCOBGHOCTM COPTOB MLUEHWLbl MPOTUBOCTOATH
pasBUTUIO ANNUTOTUIN U onpeaensiTb HeobXoAMMOCTbL NPOoBeAEHMS NMPUEMOB 3aLLUMTbI PaCTEHUNA,
TaK Kak copTa pasnuyarTcs No BOCNPUMMYMBOCTM.

Hamun Gbinn npoBeageHbl OnbiThl MO pa3paboTke TEXHOMNOMMWM BO3AENbIBAHUS MLIEHULb! Ha
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OCHOBE ONTYMMU3aLMN CPEACTB XMMM3ALMUM B CUCTEME OCHOBHOW 06paboTku NoYBbI.

Cnocobbl ocHoBHOM 06paboTkM NoyBbl (OTBanNbHasi BCNallka, NOBEPXHOCTHOE PbIXIEHME,
6esoTBanbHas obpaboTka). B onbiTe GbM npeacTaBneHbl cnegylowue npenapatbl @ Ckapner,
0,3n/T, Amnctap akctpa, 0,7n/ra n Anbto cynep, 0,5n/ra. BkntoveHbl copTa 03MMOM MLUEHMLbI
MupoHoBckasi 808 u N'y6epHaTop [1oHa.

WHTEHCMBHOCTL MOpaXKeHnsi 03MMOM NLeHULbl Bypoi pxaBumHon (Puccinia triticina) B
a3y MOIOYHO-BOCKOBOM CMenocT No Bcem BapuaHTam kornebanack B npegenax ot 0 go 10,2%
(tabnmua 1). MakcumanbHyto Guonorndeckyto 3dheKTUBHOCTL  PYHMMUMAOBI MPOSBNSANN  NpuU
oTBanbHO - GesotBanbHon (100%), TpagmumoHHow (96,7-100%) n 6esoTBanbHon (97,7-100%)
06paboTkax; HEeCKONbKO Xyxe nokasanu cebs XxuMmudeckue npenapatbl NpyM NOBEPXHOCTHOM
pbixneHun  (85,7-97,3%). Komnnekc NeoPsoKeo €  MOBEPXHOCTHBIM  pbIXFIEHMEM  NpwU
KOMOWHUPOBaHHON cucTeMe 00OpaboTkM U BECEHHSI MOOKOPMKA MO [AMCKOBaHUK YMEHbLuanu
PYHIMUNOHYI0 aKTUBHOCTE XMMUYeckux npenapatoB (Ckapnert, 0,3n/T, AmMuctap akctpa, 0,7n/ra n
AnbTo cynep, 0,5n/ra) o 85,7 - 88,2%.

CTteneHb MOpaXeHusi CENTOPMO3HOM MATHUCTOCTBIO B KOHLUE BeretauuuM Mo BCEM
BapuaHTam Haxogunacbk B npeaenax ot 0 oo 36,2%. MakcumanbHyo apdeKTMBHOCTb XMMUYECKMe
npenapaTbl NPOSIBASNM NpU TpaauuMoHHOW obpabotke nousbl 99,2-100%, MUHUMarbHYO — npu
noBepxHOCTHOM - 20,1-59%. BHeceHne no3bl NeoPeoKso NOA TpagnLMOHHYIO OTBarnbHy0 06paboTky
nossonuno dyHrmuuaam nonyyunte 100% Guonornyeckyto ahdeKTMBHOCTL NPOTUB BO30yaUTENEN
centopuosa (Septoria tritici Rob et. Desm., Stagonospora avenae f. sp. triticea Jhons.,
Stagonospora nodorum [Berk] Castellani & E. G. Germano).

C BHeceHnem asota BecHOM W N3zoP30Kzp OCeHblo, CyLeCcTBEHHOro pasnuyuns B
adbdpekTMBHOCTN pyHrMUMAOHbIX 0bpaboTkax He Habnoganocb (99,2-99,4%). Cnegytowen no
3(PHEKTMBHOCTM LU0 MOBEPXHOCTHOE phIXNIEHNE NpU KOMOMHWPOBaHHOW cucTeme 06paboTku
noyebl B ceBoobopoTe. BeceHHee BHeceHne a3oTHoro ynobpenusi (Nso) n komnnekca NgoPsoKso
No3BOMMIMO XMMUYECKMM MpenapaTam goctudb 85,6 n 70,5% COOTBETCTBEHHO, HECKOSbKO XyXe
Ckapnet, Amuctap akcTpa u AnbTo cynep nposisunu ceds npu aose NsgP3oKsg (65,9%). O6paboTka
dyHrMumaamm B 6e30TBanbHOM KOMOMHMPOBAHHOW cucTeMe 06paboTKM MoYBblI C BECEHHEN
NoAKOPMKOM JocTurana Haubonblen adpdektnBHoctn - 80,5%. CoBMecTHoe npuUMeHeHne
XMMUYECKMX npenapaTtoB M yaobpeHun B gose NeoPeoKso M03BONUNO ¢ HaMmeHbLMM 3hdeKTOM
CnpaBuUTbCSt C NUCTOBbIMKM NATHUCTOCTAMU (52,5%). MopobHasi cuTyaums Habnoganacb npu
6e3oTBanbHoOM 06paboTke Ha rnyouHy 20-22 cM. A30T, BHOCUMBIN BECHOW NO3BOMNAN yHrMumMaam
adppekTvBHEE NOAaBnATe natoreH (83,1%). C yBenuueHWeM [03bl BHOCUMBIX yA0OpPeEHMN,
yMeHbLlanach 3almuTHasa peakums npenapaTos (¢ 74,5 0o 47,2%). B BapuaHTe, rae NnpuMMeHsanocb
NOBEPXHOCTHOE phbIXieHne, HaobopOoT MakcMmarbHOe 3HavyeHue ObIno [OCTUrHYTO Ha doHe
NsoPesoKeo (59%), ¢ ocTanbHbiMu go3amum - 20,1-20,8%.

Tabnuua 1
Buonornyeckas adcekTMBHOCTL (hyHrMUMAOB Ha copTe 03uMon niieHuubl Fy6epHaTop
[oHa npu pa3sHbix cnocob6ax o6paboTkn NoyBbI, 403 yA06PEeHU U CpeacTB 3awuThbl

pacTeHun
No O6paboTtka YpobpeHnve | 3awwuta C?Ar(;o_ ESS;K?;'A' miﬁﬂamia Buonornyeckas
- noYBbI NPK, kr/ra | pacTenui P o o P o ’ ah-Tb, %
% a-Tb, % %
OTBanbHas 1 14,0 - 10,2 -
1 BCnaLuka 60
20-22 cm 22 0 100 0,03 99,7

134



Science and Education Vol.| April 6™ — 7", 2016

O6paboTtka YpobpeHve | 3awwuta Cenro- | Buonoru- Bypas Buonornyeckas
Ne NoYBbI NPK, kr/ra acTeHun puos, Heckasn prasnHa, ap-Tb, %
' P % at-Tb, % % e
1 31,1 - 4,9 -
30
2 0,25 99,2 0 100
N30 B 1 36,2 - 0,9 -
NoaKOPMKY 2 0,2 99,4 0,03 96,7
1 23,9 - 51 -
60
MoBEpPXHOCTHOE 2 9,8 59,0 0.4 92,2
2 pbixIieHve
(anckosaHue 1 35,6 - 3,7 -
- 30
8-10cm) 2 28,2 20,8 0,1 97,3
N30 B 1 31 ,3 - 2,8 -
NoaKOPMKY 2 25,0 20,1 0,4 85,7
1 21,8 - 6,9 -
60
2 11,5 47,2 0 100
3 BesorBanbHas Ha
20-22 cm 1 27,5 - 6,1 -
30
2 7,0 74,5 0,05 99,2
Nao B 1 23,6 - 2,2 -
NOAKOPMKY 2 4,0 83,1 0,05 97,7
1 25,7 - 4.8 -
60
BesorBanbHas
NpU KOMBUHMPO- 2 12,2 52,5 0 100
4 BaHHOM cucteme
06paboTkK Noy- 30 1 16,7 - 82 -
Bbl B CeBOOGOpOTE 2 6,6 60,5 0 100
Nao B 1 29,2 - 1,3 -
NOAKOPMKY 2 57 80,5 0 100
1 21,7 - 3,4 -
n 60
OBEpPXHOCTHOE
pbiXneHue npu 2 6,4 70,5 0,4 88,2
5 KOMOWHMPOBaHHOW
cucteme 30 1 20,5 - 4.2 -
06paboTkn NoYBbI 2 7,0 65,9 0,25 94,2
N30 B 1 15,3 - 1 ,6 -
NOAKOPMKY 2 2,2 85,6 0 100

BHegpeHne B NpOW3BOACTBO pPe3yrbTaToB OMbITOB MO U3YYEHWUIO arpoTeXHUYECKMX
NPWEMOB, MO3BOMUT CHWU3UTb pasBUTUE W BPELOHOCHOCTb 3ANUPUTOTUNHO-ONACHbIX GonesHen
03MMOW MLLEHNLbI.

M3yuyanock BNusiHMe arpoTeXHNYECKMX MPUEMOB Ha pa3BUTUE N BPEOOHOCHOCTb OonesHen
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o3nmon nweHunubl MupoHockas 808.

YcTaHoBNeHo, 4TO Haumbomnbluas NOpPaKEHHOCTb pacTEeHUW CenTopuo3oM u  Bypon
p)KaB4MHOM Habnoaanack No NpeawecTBEHHUKY BMKA-OBEC C BHECEHMEM [OBOMHONM [03bl a30THOMO
yoobpeHust n oanHapHoi dhocdopa U Kanusl, HaumeHbllas - no napy, yaobpeHHoMy HaBO30M
(Tabnuua 2). Camas Bbicokas (34,3 u/ra) ypoxaiHocTb Habntoganack no napy, rae 6oina BHeceHa
pacyéTHas gosa ynobpeHui. o cpaBHeHWIO ¢ HeyaoOpeHHbIM hoHOM NpubaBky ypoxas 3epHa B
MCMbITaHHbIX BapuaHTax coctaBunu ot 3,5 go 8,2 u/ra. 3awmTtHas obpaboTka nossonuna
COXpaHWUTb NPaKTUYECKN HenopaxeéHHbIMKU BonesHsmn 3 nucta u nonyyunts ot 4,5 0o 8,9 u 3epHa ¢
1 ra. Hanbonblias npubaBka ypoxasi 3epHa okasanacb Ha oHe 6e3 ygobpeHuin, HanMeHbLuas -
no napy.

Tabnuua 2
A heKTMBHOCTL XMMUYECKOM 3alUTbl NOCEeBOB 03MMON nweHuubl MupoHoBckas 808 ot
6one3Hen B 3aBUCUMOCTM OT NpeAllecTBeHHNKa U hoHa NUTaHUA PacTeHUN.

MpnbaBka
MpenwecTBeH- CTeneHb nopaxeHus Vooxaii ypoxasi Macca
Ne HUK, OOH BapuaHTt pacTteHuit, % spe ha 3epHa K 1000
BapuaHTa | MuHepasibHoro onbITa ?r KOHTPOMiO | 3EpeH,
nuTaHus _ ura ra
Bypon c ura | %
. enTopuo3om
pXaBYMHOI
Buka-oBéc, I 14,2 6,4 26,1 - - 36,7
1 6e3 "
yAOBpEHMiA Il 04 0 35,0 8,9 | 354 | 392
5 Buka-oBéc, Neo I 14,3 74 30,5 - - 36,5
Pso Keo i 0,9 13 36,0 | 55 | 18,0 | 39,2
3 To xe, N1z Peo | 16,2 7,6 29,0 - - 35,2
Keo Il 0,04 0,2 36,8 78 | 27,0 | 383
MNap, I 14,7 7,0 34,3 - - 36,4
pacyéTtHas
4 nosa
ynoBpeHuit Il 0,2 04 38,8 45 | 13,1 37,3
N1os Ksa
5 Map, HaBo3 30 I 13,5 2,8 29,6 - - 37,6
T/ra Il 0 0 34,1 45 | 152 | 38,8

B 2015 rogy, Hamu u3yyarnocb BIUSIHWE OCHOBHOW 0OpPabOTKM MOYBLI Ha pasBUTHE
60ne3Hn 1N ypoxanHocTb 03uMol neHnubl MupoHoBckast 808. HaumeHbLUMe nokasaTeny ypoBHS
pa3BuTUS Bypol pXXaBYMHbLI U CENTOPMO3a OKa3anuchb B BapuaHTe C 0TBanbHOM 00paboTKol NoYBbI
no cpaBHeHUto c 6GesoTBanbHOW. B pesynbTate o6pabotku Anbto cynep, 0,5n/ra B dasy
KorolleHns coxpaHunock oT 1,7 0o 4,9 1 3epHa ¢ 1 ra. AdpdekTMBHOCTL 06paboTku Gbina BhilLe B
BapuaHTax, rae npoBoannacb NOBEPXHOCTHas M nrockopesHas obpaboTku (Tabnuvua 3).

Tabnuua 3.
AdheKTMBHOCTbL XMMMYECKON 3aUTbl NOCEBOB 03MMoMu niweHuubl MupoHoBsckas 808 npum
pa3snuyHbIX (hoHaX OCHOBHOMN 06PAGOTKM NOYBbI

. MpunbaBka
CTeneHb nopaxeHus Ypoxa
OcHoBHas 2 ypoxasi 3epHa
Ne BapuaH pacTteHuit, % 3epHa
obpaboTka noyssbl K KOHTPOTHO
BapuaHTa 5 T onbITa -
B 20157, Bypon CenTopuoso o
N u/ra r. %
p>KaBYMHOW M
PasHornybuHHas
1 oTBasbHas | 5,1 4.2 39,5 - -
obpaboTtka Ha
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. MpnbaBka
OcHoBHas CTeneHb nopaxeHus Ypoxai oXasi 360Ha
Ne BapwuaH pacteHuit, % 3epHa P P
o6paboTka noYBbl K KOHTPOO
BapuaHTa 5 T onbITa =
B 20157, Bypon CenTopuoso o
N u/ra r. %
pKaB4MHOWM M
(hoHe nyienvs [ 0,02 0,4 41,2 1,7 42
(koHTpOrb)
5 lMoBepxHoOCTHasA | 14,0 7,0 35,7
obpaboTtka I 0 0,9 40,6 49 13,8
PasHornybuHHas
6e3oTBanbHas | 12,6 9,1 37,4 - -
3 (nnockopesHas)
obpaboTka Ha
CbOHe nyuweHusa I 0,1 0,8 42,5 5,5 14,8
CoueTaHue
oTBanbHOM U | 14,1 8,9 35,1 - -
4 NNocKope3Hon
obpaboTok Ha
boHe nyLeHus I 0,01 1,3 38,6 3,5 10,0
CoueTaHue
oTBanbHOM | 13,4 6,4 37,8 - -
5 06paboTku ¢
YnsenbHOM Ha
¢oHe nyLeHns I 0 1.1 40,7 2,9 7,7

5B 2015 r. BO BCEX BapuaHTax onbiTa Nog NoceBbl 03uMoN nweHuubl MupoHoBckasa 808
npoBoaunack NoBepxHoCcTHast obpaboTka noysbl Ha rnyGuHy 8-10 cm.

O6cyxaeHus

AHanM3 [aHHbIX MO BUSHWIO arpoTEXHWYECKMX NPUEMOB BO3AENbIBAHWS 3EPHOBbIX
KynbTyp Ha pasnnyHble CTOPOHbI MAaTONIOrMYeckoro npouecca, CBUAETENbLCTBYET O MHOroo6pasum
MX BIUSIHUA Ha pasBUTUE U BPELOHOCHOCTb NMMcTocTebenbHbix MUko3oB. K uncny addekTuBHbIX
nNpuMémMoB, KOTOpble Lenecoobpa3Ho pekoMeHOoBaTb ANl MPOBEPKU  MPUMEHUTENBHO K
TEXHOMOrNsaM BO34enbiBaHusA 3epHoBbIX LIYP MOXHO OTHecTu cnegytowme:

1) MakcumanbHyto 6uonormyeckyto 3dEKTUBHOCTL B 3aluMTe MeHuubl oT Oypon
pXXaBYMHbI, PYHMMLUMAOBI NPOSBNSNNU Npy oTBanbHoO - 6e3oTBanbHon (100%), TpagmumnoHHown (96,7-
100%) n GesoTBanbHom (97,7-100%) obpaboTkax; HECKONBbKO Xy)xe Mokasanu cebsi xummuyeckme
npenapaTbl TpU NOBEPXHOCTHOM pbixneHun (85,7-97,3%).

2) Bonpoc npumeHeHuss HavbGonee adEeKTMBHOrO npuéma — YCTOMYMBOIO COpPTa,
OCTaéTcsa OTKPbITbIM, MOCKOSbKY panoHMpoBaHHble B LIYMP copTta 03MmMon M spoBON MArKOm
MNLEeHNLbl HE OTHOCATCS K YACMY YCTOMYUBbLIX UMK CKOPOCHENbIX.

3) [lpu 3awmTe OT CENTOPMO3HON MNATHUCTOCTM MLUEHULbI, NyYLIMe pe3ynbTaTbl Nokasanu
XMMUYECKMe npenaparbl Npu TpaavumoHHon obpaboTtke noyusbl 99,2-100% w npu BHeCeHUW 03bI
NeoPsoKeso M0 TpaanUMOHHYHO OTBanbHY 06paboTky.

4) B cnyyae OQHOBPEMEHHOrO NMOPaXXeHWs MOCEBOB HECKONMbKMMU 3aboneBaHusMun npu
BblbOpe TakTMKM OGopbObl OpPMEHTMPYIOTCA Ha Haubornee WHTEHCMBHO pa3BMBaOLLEroCs
BO3OyauTens.

MonoxutenbHbIX pe3ynbTaToB B CHWXEHUN BPEAOHOCHOCTU NUCTOCTEDENbHBIX MUKO30B
MOXHO [OCTUYb, MPUMEHSS KOMMIIEKC OPYrMX arpoTexHUYeckux NpUMEMOB, HampaBneHHbIX Ha
aKTUMBU3aLMi0 P13MONOrNMYEecKMX NPOLLECCOB B PACTEHNAX UMM CHUXKEHUWN 3anacoB MHAEKLMOHHOIO
Hayana, - BMaroHakonneHue, spoBu3auus, OopoHoBaHve W T.4. B wvacTHocTM, xopoluas
06ecneyeHHOCTb pacTEHUIA NOYBEHHOW BMarom NoBbILLAET YCBOSAEMOCTb MUHEPAribHbIX YO0OPeHUI.
CoueTaHve xopoluei BnaroobecneyeHHoCTM C MUHeparbHbIM  MUTAHWEM  MOMNOXWTENbHO
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CKa3bIBAETCS Ha YCKOPEHWUM 3aLUMTHBIX peakuuii 1 obLiee cocTosiHue B6omnbHbIX PacTEHWIA.

fApoBusauma yckopseT MosiBNeHne BCXOAOB W MPOXOXAEHWe nocrneayrolmx aTanos
oHToreHesa. OgHako, B Cuny TpyAOEMKOCTM U MO OPraHN3aLMOHHO-X03MCTBEHHBIM COOBPaXKeHNAM
3TOT NPUEM B arpOHOMMYECKOWN NPAaKTUKE He NPUMEHSIETCS.

B CHWKeHWM NOPaKEHHOCTN MOCEBOB PXaBYMHOW W CENTOPMO30M MNOSNOXUTENBHOE
BMMSIHNE OKa3blBaeT CBOEBPEMEHHasi ybopka COMoMbl C MOMEeR, YHUYTOXEHUE najanuubl,
paHHeBeceHHee HOPOHOBaHME NOPaXEHHBIX C OCEHW NOCEBOB O3VMMOW MLLEHNLbI BYPOl pXXaBYMHbI,
6opbba ¢ COpHbIMW pacTeEHNsIMU, OCOBEHHO HAKOMUTENAMUW UHAPEKLIMN.

MpumeyaHun
! BblpalymBaHue pacTteHnin 6e3 yHruumaHon obpaboTku.
BblpawuBaHue pacteHuin ¢ npuMmeHeHem dyHruumaoB Ckapnert, 0,3n/T, Amuctap akctpa, 0,7n/ra n Anbto
cynep, 0,5n/ra
®6e3 06pabOTKM, KOHTPOMbL
obpaboTtka AnbTo cynep, 0,5n/ra B hasy konoLeHus
°B 2015 r. BO BCEX BapuaHTax onbiTa Nof nocesbl 031Mon nweHunusl MupoHosckas 808 nposogunack
noBepxHocTHas obpaboTka noysbl Ha rny6uHy 8-10 cm.
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Abstract

In the article, on the basis of legislative and clerical materials is researched the transformation
mechanism of requirements for the organization of academic foreign trips. Particularities of
domestic scientists™ foreign trips in Soviet Russia compared to their pre-revolutionary colleagues
are revealed. Special attention is paid to the practices of academic mobility of young scientists. The
author concluded that, despite general reduction of the trip terms, the bureaucratization and the
ideologization of trip execution process, there wasn't any purposeful policy aimed the expulsion of
young scientists in the periphery of international cooperation.

Article is prepared with the financial support of Foundation for the Support of young scientists,
(Project No 2016/1)

Key words: foreign academic trips, Soviet science, academic mobility, international cooperation.

AHHOTauusA

B ctratbe Ha ocHOBe 3akoHO4ATENbHOrO WM AEenonpou3BOACTBEHHOrO MaTepuarnoB uccrnegyeTcs
MexaHu3M TpaHcdopmauun TpeboBaHUA K OpraHM3aumm Hay4yHblX 3apybexHbIX KOMaHAMPOBOK.
BbisiBnaoTCcA 0COOEHHOCTM 3arpaHUYHbIX KOMaHOMPOBOK OTEYECTBEHHbIX YYEHbIX COBETCKOM
Poccun no cpaBHeHWIO C UX JOPEBONMOLIMOHHBIMK Korneramu. Ocoboe BHUMaHwe yaensietcs
npakTkam akagemMuyeckon MOOGUNMbHOCTU MOMOAbIX YYeHbiX. ABTOP MPUXOAUT K BblBOAY, YTO,
HecMOTps Ha obLlee cokpalleHue CPOKOB KOMaHAMpOBaHus, GropokpaTv3aumm 1 ugeonornsauum
npouecca oopMneHns KOMaHOMPOBOK, LierneHanpaBneHHON NMOMUTUKU Ha BbITECHEHWE MONoAbiX
yYeHbIX Ha nepudepuio MexXayHapogHOro COTpyaHUYECTBa HE MPOUCXoANNO.

CraTbsa nogroTosrieHa npu ouHaHcoson noaaepxke ®rMY (npoekt Ne 2016/1).

KnioueBble cnoBa: 3arpaHuyHble HayyHble KOMaHOMPOBKW, COBETCKAasl Hayka, akagemuyeckas
MOOUIBHOCTb, MEXAYHAPOAHOE COTPYAHUYECTBO.

K Havany XX Beka 3arpaHuyHble KOMaHOMPOBKM C YYEHOW Lenbilo SABNANUCH
HEOTbEeMNEMON YacTblo opraHusaummn Haykm B Poccuu. o nogcyetam cneumanmcToB KONMYECTBO
MOMOAbIX YYEHBIX POCCUMCKMX BY30B, CTaxupoBaslumxcs B EBpone, gocturano 15% ot obuiero
yncna OCTaBMEHHbIX ANA  MNOArOTOBKM K npodpeccype. 3HAYMMOCTb  MeXOyHapOOHOro

© Grishina N.V., 2016
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COTPYAHWNYECTBa, OOHOM 13 hopM KOTOPOro SIBNANUCL ObyvatoLume U uccregoBaTtenbCckme Noesaku
3a rpaHuly, OCo3HaBaracb BCEMM aKTOpaMu Hayku BMNOTb 4O Havana [lepBor MMPOBOW BOWMHBI.
OanbHenwmne cobbiTns gedopmmrpoBanu, a Mopoi U pa3pyLUUIIv, CITOXMBLLYIOCSt CUCTEMY Hay4YHOro
cotpygHundectBa. Tak, B CoBerckon Poccuv BO3MOXHOCTBIO 3@ rOCyQapCTBEHHbIN cyeT
oTnpaBuTbCa B EBpony nonb3oBanucb B OCHOBHOM CTaTyCHblE YYeHble, BbIMONHSABLUME CBOUMW
noesgkamMm B TOM YuCre MNONUTMYECKME W  uMukesBble dyHKUMKW. [Ona  MHormx cratyc
KOMaHOMpOBaHHbIX koHUa 1910-x — Havana 1920-x rr. TpaHchopMMpoBarncs B CTaTyC 3MUrPaHTOB.

B 1920-e rr., N0 MHEHUIO COBPEMEHHbIX MccrnegoBaTenein, NPousoLWn CyLeCTBEHHbIE
M3MEHEHUS B OpraHuM3auMu Hay4HbIX KOMaHOUPOBOK. BmecTo AnuTenbHbIX 2-3-neTHMX noesgok
cTanu npeobnagaTtb KpaTKOBPEMEHHbIE Bble3bl HAa KOHKPETHbIE HayYHble MEPONPUATUSI; B COCTaBe
Bble3)XalLlmx npeobnagann yxe COCTOSIBLUMECS YYeHble; LOPEBOSOLMOHHBIA NapuTeT Mexay
€CTECTBEHHVKaMWN U NyMaHUTapusMK, Bble3XKaOLWMMK 3a rpaHuLly, HapyLMCca B Norb3y yYeHblx-
€CTECTBEHHMKOB; HakKoHel, [epmaHusi coxpaHuna 3a coboi cTtaTyc Havboree nocellaemoi
cTpaHbl. [1] 3a gaHHbIMM BbIBOAaMW NMpOCMAaTPUBAETCA CTPeMIieHMe rocyapcTsa OCyLLEeCTBNATh
NMOATOTOBKY YYEHbIX BHYTPU CTpaHbl C OpMEHTauuen Ha COOCTBEHHbIE HayyHble OOCTWKEHUS.
YacTnyHo cornawasicb ¢ nofobHbIM yTBEPXKAEHMEM, NoavYepkHeM, 4YTo B 1920-e rr. npeAcTaBneHuns
O BaXHOCTU Hay4HblX 3apyOexHbIX MOE30OK COXPaHANUCb Kak akaJeMWyeckon cpege, Tak U
4acTMYHO B odhmLManbHON rocyaapCTBEHHONM puTopuke. XOTsi cnpaBeaIMBOCTM pagn Heobxoaumo
OTMETUTb, YTO K KOHUY 1920-x IT. OHWM CTaHOBSITCS BCce Gonee pegkMumm U OCTOPOXHbIMK. B
XypHane «Hay4Hbli paboTHuk» 3a 1929 r. (Ne 11) oavH u3 paspabotumkoB nnaHa FOJJIPO,
M3BECTHbIA anekTpoTexHnk M.A. Jlanmpos-Ckobno, nucanm O BaXHOCTM MOCELUEHUS HayuHbIX
yyYpexaeHuin Apyrux cTpaH U 3HaKOMCTBA C OpraHu3aumei B HUX Hay4Holn paboTtbl. OcobeHHO OH
nogyepkuBan HeobxoanMMOCTb ANUTENbHBLIX KOMaHAVPOBOK AS MONOAbIX HAaYYHbIX PabOTHUKOB. [4]
opa3go meHee BooayLIEBNEHHO O 3apybexHbIx noe3akax BbickasbiBancs Bpad B.M. BpoHHep (Ne
12), cuutasn, B NepByl0 oyepenb, BHYTPEHHWE KOMAHOUPOBKM BaXXHbIM MHCTPYMEHTOM Gopbbbl C
LUOBMHN3MOM Hay4yHOW LUKOSMbl, BOCMMWTaBLUEN acnupaHTa. 3arpaHuyHble KOMaHOVPOBKW, NO ero
MHEHWIO, SBMSANUCb XenaTenbHbIMU B OTAEMbHbIX ClyyasX, Kak [J00aBOYHbIA 3nemMeHT
acnupaHTCKoW NoAroToBku. [3]

3akoHopaTtenbHas 6a3a opraHmMsauuyM  HayYHblX Bble3goOB 3@ [paHuly Havana
copmupoBaTbes ¢ cepeauHbl 1920-x rr. B koHue 1924 r. CHK PCOCP Bbinyctun «lMonoxeHne o
Komucenn no HayyHbIM 3arpaHuMyHbIM  KOMaHAMpoBKaMy. 3ajavnm KOMUCCWMM  3akmvanucb B
paccCMOTpEeHUM XOAaTauWCTB O KOMaHOMPOBKaX 3a rpaHuly, Bblgade yOOCTOBEPEHUA O
KOMaHOMpOBaHUM, onpederieHMn pasMepoB  (UMHAHCMPOBAHMSA KOMaHAMPOBOK, HaKOHeL, B
YTBEPXKOEHUN OTYETOB YYPEXOEHUN O pesynbTaTax Hay4HbIX NOe3doK WX COTPYAHUKOB. B koHue
aekabps 1925 r. Bbiwno noctaHoBrieHme CHK PCOCP «O nogHATMM  KBanudukaumm
OKaHuMBaLLMX BbiCUME Yy4yebHble 3aBefeHus», OCHOBHAs uaes KOTOPOro 3aknyanacb B
0CO3HaHUM HeOHBXO0AMMOCTN BCECTOPOHHEN PaboThbl MO MOBLILLEHWNIO YPOBHSI MOATOTOBKA MOMOAbIX
yyeHbIx. B psagy npegnaraembiX mMep aBTOpbl MOCTAHOBMEHUSA YyKasblBanu 3HAYMMOCTb Hay4YHOro
obmeHa Mexay By3amMyM W HayYHO-UCCNEeQoBaTENbCKUMW  MHCTUTYTaMW, CTOMMYHBIMA U
NPOBUHLMANBHBIMU YY4EOHBIMM 3aBeeHUsAMU, a Takke MoAYEpPKMBaNN BaXHOCTb «1pasusibHoU
opraHv3auumM KOMaHaAMPOBOK Hay4YHbIX PAbOTHMKOB 3a rpaHuLy Ans YCOBEPLUEHCTBOBAHUS».

PerynapHo oceHbio BbIxoauno noctaHosrneHne no MnaBHayke «O nopsgke nonyveHus
Hay4HbIX KOMAaHAMPOBOK 3a rpaHuly», B KOTOPOM «MNpaBWrbHbIA» MNOAXOA K OpraHu3auum
KOMaHOMPOBOK BbIpaXarncs B yKazaHuW, YTO 3arpaHudHble KOMaHOMPOBKWN NPeAoCTaBnsaloTCa NULLb
B MCKNIOYUTENBHbIX Criyyasx. HanomHuMm, 4To 1M gopeBontounoHHoe MuHUCTepCTBO HapOAHOro
NPOCBELLEHNSA CYMTaNo, YTO Bbl€3abl 3a rpaHunLy OOMMKHbI HOCUTb OrpaHWYeHHbIN xapakTtep. OHn
Heobxooumbl Ans Gyaywmx nNpogeccopoB OCHOBHbIX kadeop M TOMbKO MPWU YCIOBWUM, YTO KX
Hay4Ho-obpa3oBaTeribHas noarotToBka B Poccun ncdepnana cebsi.

B paHHOM pokymeHTe 4eTko Oblna mponucaHa npouegypa OpraHu3aumv 3arpaHuyHon
noesaku C y4eHon Lenbto. Bo-nepBblX, B KOMUCCUIO MO HayYHbIM 3arpaHW4HbIM KOMaHAMpOBKaM
npu Hapkomnpoce PC®CP TpeboBanocb nogaTb MOTUBMPOBAHHYK 3asiBKy OT y4pexaeHus,
XO[aTancTBylOLWEro O Bble3de CBOEro COTPyAHWKA, M 3asiBNeHWe C aHKeToOW OT camoro
npeteHaeHTa Ha noe3aky. LLabGnoHbl 3asiBneHWii WM aHkeTbl npunaranuck. B aHkete
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noTeHuManbHbIn  KOMaHAMPYEMbI, MOMUMO MEepCOHanbHbIX AaHHbIX, YKasblBan CpoK, MEeCTO
KOMaHOMPOBKM U ee Lenb, 0bA3aTenbHO nepevncnsan Bce npegplaylive 3apybexHble noesgku.
Mpumepbl aHKeT-3asiBNEHUn y4deHbix KasaHckoro yHuBepcuTeTa 3a 1930 r., oBHapyxeHHble B
HauuoHansHom apxuBe Pecny6nvku TatapctaH nccnegosaTensbHuuen P.P. BrkeeBol, NONMHOCTLIO
cooTBeTcTBYeT 0bpasuam, paspaboTaHHbIM B NOCTaHOBNEHUN. [2]

Bo-BTOpbIX, B MOCTAHOBMEHWW MNpeanaranucb BapuaHTbl huHaHcoBoro obecneveHus
3arpaHuyHoro Bble3ga. OCHOBHbIM  UCTOYHMKOM  ABASNUCH  cpeactBa  Hapkomnpoca, Ho
KOMaHOMpPYEeMbIA MOr 3asiBUTb MOE3AKy 3a IUYHbIA cyeT. KonuuecTBo noe3gok daxe 6es
rocyfapCTBEHHOro uHaHCUMpoBaHUsi ObINO  OrpaHMyeHo. YupexaeHusiM npegnaranocb He
3asBnATb 6onbLue 3-4 KOMaHANPOBOK, O4HAKO, ¥ TaKOe HOPMUPOBAHWE He rapaHTUPOBAaro NOMHOro
YOOBMNETBOPEHUS 3asiBOK, a [aBano «/uvllb KOMWUCCMM BO3MOXHOCTb NpoOM3BECTU Hawmbornee
6e30wmMboYHbI 0TOOP». B noaTBepxaeHne AaHHOro NyHKTa NpuBEdEM crefylolne AaHHble: B
1926 r. ns 40 3aaeneHnn cotpygHukoB PAHWOH 3a 3arpaHuyHble KOMaHAMPOBKM M3HavanbHO
6bino nogaepxaHo 7, notom ewe 4. Bcero no cybecmgmm Hapkomnpoca 3a rpaHuuy 6bino
OTnpaBneHo 4 Yenoseka.

B uenom y4yebHble 3aBefeHWs NpuOepXMBanucb 0003HAYEHHbIX KBOT. Tak, WUHCTUTYTbI
PAHNOH B 1928 r. xopatancteoBann O BblAENEHUWN CreAylLero Konumyectsa KOMaHOMPOBOK:
UHctutyT uctopun, WNHCTUTYT coBeTckoro npasa, WHCTMTYT dunocodmun, NHCTUTYT A3bika U
nctopun nutepatypbl — no 3; NHCTUTYT akcnepumMmeHTansHon nceuxonorun n FAVIMK — no 1. Jnwe
WHctutyT HapogoB Boctoka u MIHCTUTYT apxeomnornm n MCKYCCTBO3HAHUS 3asBunu no 5 noesnok
Ons CBOMX COTPyAHWMKOB. [lpu 3TOM B 0003HAYEHHOE KOMWYECTBO MPOLUEHWA BXOAUNU
KOMaHAOMPOBKM 3a CYET rocyAapCTBEHHbIX CyOcmani M 3a cHeT NnyHbIX cpeacts. K npumepy,
MHCTUTYT uctopun xogartancreosan 3a npegocTaBrneHne KOMaHAMPOBOK ABYM OEWCTBUTENbHLIM
uneHam W.J1. lMonosy-flenckomy n AW. Akoenesy 3a cyeT cpeacTtB Hapkomnpoca, HayYHbIA
coTpyaHuk 1 paspsiga B.B. TepelukoBuy npegnonarana noexatb B FepmaHuio Ha 4-5 mecsiues 6e3
rocygapcTBeHHON cybcuamm.

HakoHeu, B-TpeTbuX, NogYepkuBancsa npuopmuTeT KOMaHAMPOBOK ANA MOMoAbIX YYEHbIX U
acnupaHToB, Bble3XaloLMX BNepBble N HYXOAKLWMXCS B NOe3dKe 3a rpaHuly «B Lensx fM4HOro
Hay4yHOro ycoBepLUEeHCTBOBaHUS». Haxoaswmecs B HaleM pacnopsikeHnn apXvBHble JOKYMEHTbI
CBUOETENLCTBYIOT, YTO HMKAKOro YLEMMeHUs [ANA  HayvHalLWUX YYeHbIX MO0  KOnM4ecTBy
KOMaHOMPOBOK MO CpPaBHEHWIO C COCTOSIBLUMMWCS npodeccopamn He 6bino. EanHcTBeHHas
TEHAEHUMS, 3aMeyYeHHass HaMu B MpoLecce 3HAKOMCTBa C apXMBHLIMW JOKYMEHTaMu, COCTOUT B
TOM, 4TO MOmnoAble MpeTeHAEeHTbl YacTO Bble3Xanu 3a rpaHuuly 3a CBOW CYeT, a He 3a cyer
cybevomin Hapkomnpoca. NMoMumo vHAMBMAYaNbHbIX MNOE340K, OPUEHTUPOBAHHbLIX Ha paboTbl B
MHOCTPaHHbIX apxvmBax M OubnMoTekax, OpraHM3oBbIBANWCH KOMNEKTUBHbIE Bble3dbl, 4acTo B
dopme Hay4HOW aKCcKypcun. Mpu 3TOM CPOKU HayYHbIX 3KCKYPCUI Oblv CONOCTaBMMbI CO CpeaHeit
NPOAOIMKUTENBHOCTLIO KOMaHaupoBku (2 — 3 mecaua). Tak, B 1928 r. lNpesavanym PAHNOH
X0[aTancTeoBan O BblAEMNEHUM BanioTHbIX CPEACTB rpynne acnupaHToB u3 9 4Yernosek,
oTnpaBnaBLUMXCS Ha 2 mecsua Bo ®paHumio n MepmaHuio ana cbopa MatepuanoB K Hay4HbIM
aunccepTaumsam.

K opraHusaumm Hay4dHbIX noes3gok, noMumo Hapkomnpoca, Noaknyanucb U gpyrue
opraHudauun. B yacTHOCTW, BbllLeHas3BaHHas HayyHas 9SKCKypCWs roToBWMacb Npu yvactum
Bcecoto3Horo obuiectBa KynbTypHOW cBA3n ¢ 3arpanuuen (BOKC). B nepenwucke lMNpesngnyma
PAHUOH ¢ BOKC ykasaHO, 4TO u3HayanbHO MnraHupoBanacb 3KCKypcust And 25 acnvpaHTosB.
Mpe3nanym obpawancs k BOKC 3a opraHv3alMoHHOM, MHPOPMALIMOHHOM NMOMOLLbIO Y OKa3aHWeMm
COOENCTBUA 3KCKypCcaHTam B nepuoa HaxoxaeHus B EBpone. Takke noesgkn 6binm HEBO3MOXHbI
6e3 BantTHOro nopotaena guHaHcoBoro otaena CoeeTa paboyuMx U KPECTbSHCKMX OenyTaToB,
OTBEYaBLLEro 3a Bblgayy BantoTHbIX cpeacTB. Kpome Toro, TpeboBanach obssaTensHas cnpaeka B
aAMWHUCTPATUBHBIA OTAEnN, KOTOpbIM BblgaBan paspelleHve Ha Bble3g. Tak, B uone 1928 r.,
PAHWNOH Bbigana cnpasky E.A. KOCMUHCKOMY B TOM, YTO «OH COCTOUT AEMCTBUTENbHBIM YIEHOM
UHctutyta mnctopum PAHUOH, HuKakoro OTHOLUEHWS K CEKPEeTHOW Mepenncke yupexaeHus He
MMEET U CO CTOPOHbI Accouuaumm HUKaKUX NPensaTCTBUMA K noesfake 3a rpaHuudy Ha Bpemsa ¢ 1
aBrycta M no 1 oktabpa 1928 r. He wumeetca». B 3akmodeHnn PAHWOH npocut
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aAMUHUCTpaTMBHLIM oTAen MoccoBeTa «npeactaBuTb ToB. KOCMWHCKOMY paspelueHue Ha noesaky
B Hopseruio, MepManuio, AHrnno n dpaHumo».

MooBoas MTOr M3yYeHWo 3akoHodaTenbHOW U AEenonpon3BOACTBEHHON AOKyMEHTauuu B
cchepe opraHuzauum 3arpaHuMyYHbIX HayYHbIX KOMaHoupoBok B 1920-e rr., OTMETMM, 4TO
MeXayHapoaHas akagemuyeckas MOOWNbHOCTb AN MOMOAbIX YYEeHbIX B COBETCKOW Poccum
Hayana npuobpetaTb CUCTEMHbIN xapakTep k cepegunHe 1920-x rr. HecMoTpsi Ha TO, YTO NpaKTWKK
OopraHvM3auuM  3arpaHuyHbIX  KOMaHOMPOBOK Ha npotskeHun 1920-x rr.  Bce 6Gonee
6lopoKpaTU3NpOBanNMCb, B HWX $IBHO pocrna  MOeornormyeckasl CoCTaBnsiowasi, camo
MeXAyHapoaHOe COTPYAHMYECTBO MPU3HaBanocb HeEOOXOAMMbIM 3NEMEHTOM Pa3BUTUS Hayku U
BO3MOXHOCTU KOMaHAMPOBAHWUSA 3a rpaHuLy COXPaHANWCb ANs BCEX KaTeropui HayyHbIX
pabOTHMKOB.
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THE IMPROVEMENT OF MATERIAL AND TECHNICAL RESOURCES OF
COLLECTIVE FARMS AS A FACTOR OF SUSTAINABLE DEVELOPMENT OF
KAMCHATKA™ VILLAGES IN 1950s-1980s (BASED ON VILLAGE MILKOVO)
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Abstract
This article is devoted to the problem of collective farms™ system development in Milkovsky district
(based on the largest enterprise, located in the district center, village Milkovo) of the Kamchatka
Region in 1950s — in the end of the 1980s. It's based on the documents and the materials of the
State Archive of the Kamchatka Krai. The author traces the development of the largest collective
farm of the district , the success of its operation. Special attention is drawn to the difficulties and the
failures during this process, their causes.

Key words: Milkovsky district, Kamchatka, collective farm, collective forms of management,
agriculture of Kamchatka.
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AHHOTauusA
HaHHas cTaTbsa nocesiieHa Nnpobneme pasBUTUS KOMXO3HOMW cucTeMbl B MUNbKOBCKOM paioHe (Ha
npumMepe Camoro KpynHoro npeanpusaTusi, pacnosioKEeHHOro B PanoHHOM UeHTpe, ¢. MunbkoBo)
KamuaTckon obnactm B 1950 — koHue 1980-x rr., ocHoBaHa Ha [AOKYMEHTax W MaTepuanax
locynapctBeHHOro apxvmea KamuaTckoro kpad. ABTOp MNpocrexviBaeT pasBuTUe KpyrnHenwero
KOfixo3a parloHa, YycnewHocTb ero dyHkumMoHnpoBaHus. Ocoboe BHUMaHWe yaensieTcs
CMNOXHOCTAM U CpbiBaM B X04e AAaHHOro npouecca, UX npu4nHam.

KnioueBble cnoBa: MunbkoBckuin panoH, KamyaTtka, KOnxos3, KONneKTuBHble  dopMmbl
X03AMCTBOBAHUSA, Cenbckoe Xo03ancTBo KamuaTtkm

XX Bek — 310 nepuog 6ypHoro passuTna Kamuyatkv B LENIOM U OTAEMbHbLIX €€ pPaioHOB B
yacTHocTW. bBrnarogapsi akTMBHOWM peanu3aumMm rocygapCTBEHHOW MOMUTUKM Ha  YCUIMEHHoe
3KOHOMWYECKOoe pa3sBuTME panoHbl KamuaTku npuobpenn cBow cneuuanusauumio, B HUX Obinn
BHeOpPEHbl HOBbIE BMAbI 3aHATUW, CaMble NepeaoBble TEXHONOrMM Tex net. NoMMMo HauuoHanbHbIX
pavioHoB Kam4yaTkm JOCTaTOMHOE BHUMaHue yaensanochb W pasBuUTUIO PanoHOB, rAe HauWoHanbHbIe
MEHbLUMHCTBA HE COCTaBNANM OOMbLUYIO YacTb HaceneHusi. B gaHHOW cTaTbe Mbl aHanusupyem kak
nyTemMm pasBUTUsi MaTepuanbHO-TEXHUYECKOW Ga3bl KONMX030B B XM3Hb HaceneHus c.MunbkoBo
NPOYHO BXOAWIMM HOBbIE 3aHATUS, NMPOUCXOAUNU M3MEHeHWs B ObiTy. CTaHOBMEHME CenbcKoro
X03ANCTBA TPAAMLMOHHBIM ANst MUNbKOBYaH 3aHaATMeM npoucxoguno B 1920 — 1950 rr., ogHako,
nvka passuTus U peHTabenbHocTn B panoHe oHo gocturno B 1950-1980-x rr. Mo aTMm npuunHam B
AaHHOW cTaTbe Mbl OrpaHnYunmcb pamkamm 1950-1980-x rr.

Ewe B Hayane XX B. MunbKOBCKWUIA palioH No pesynbTaTam obcrneqoBaHuii U aHanusa
OTYETOB MMMNEPCKMX BriacTen Obin u3bpaH 30HOW Ansi akTUBHOrO pas3sButus 3emnegenvs. OgHako
3aHATME cenbckum xo3siictBoM B 1900 — 1910-x rr. He ObiNO MPUBbLIYHBIM AN HaceneHust
MunbkoBckoro pavioHa u Bcero [leTponaBnoBckOro yesga B LenoMm, 3emnegenve HOCUIo
BCMOMOraTenbHyt0 (OyHKLMIO, @ OCHOBHbIM M CaMbIM JOXOOHbIM 3aHsATeM Obina aobbiva n coada
cKynwkam nywHuHbl [1]. Hambonbliyio BbIrogy OXOTHUKaM-kamyaganam npuHocwuna cpada
COBOMMHBIX LWKYpPOK U nucuu. U3 Bcex BMOOB 3eMrefenusi OropofHMYecTBO Hamboree MpoyHO
npueBunoce B MwunbkoBckOM paiioHe. B OCHOBHOM BblpalmBanu kapTodenb, peny, OprokBy u
kanycty. B uenom, HaceneHue c. MunbkoBo B Hayane XX B. Obiflo BOBMEYEHO B CEMbCKOE
XO3AMCTBO, HO OHO HE CTaro OCHOBHbLIM BUAOM WX AeATenbHOCTU. KopeHHbIM obpa3om cutyaums
mameHunacb k 1950-m rr. Konxos nm. CtanuHa ctan OgHUM U3 OCHOBHbIX MEeCT paboThbl HaceneHus,
KOMNMYECTBO BOBMEYEHHBIX B NPOU3BOANTENBHBIN CENbCKOXO3ANCTBEHHbBIN TPYA, BO3POCHO.

Ha 1 siHBapsi 1951 r. B Konxo3e cocTosno 82 asopa, rae npoxueano 108 TpyaocnocobHbIX
KonxosHuka [2]. OCHOBHbIMU 3aHATUSIMW KONXO3HWKOB ObINO 3emnenenue M XMBOTHOBOACTEO.
Kpome cTaBLIMX NPMBLIYHBIMU MSCO-MOFMOYHBLIX MOPOA CKOTa B panoHe MbiTanucb pPasBoavTb
oneHen, Onsi HWX Aaxe ObiNo OTBedeHO 3akpbiToe nactouwe nnowagpto 7 ra [3]. Takke
KOIXO3HWKWN 3aHMManucb pbibONoBCTBOM, ANst 3TUX LieNel y Konxo3a Obino oTeBedeHo 4 yvacTka, 1
OXOTON, O YeM CBUAETENbCTBYET HanmuumMe KOMXO3HbIX OXOTHWMYbMX pyxen [4]. O pocTaTtovyHOM
YPOBHE pPa3BUTUSA XMBOTHOBOACTBA CBUAETENbCTBYET Hannune cneuuanuManpoBaHHbIX NMOCTPOEK
0N COAEPXKaHUS XMUBOTHBIX (MTUYHMKN, OBYAPHU, KOPOBHUKW, TEMATHUKWA, CBUHAPHMKM N KOHIOLLIHK)
BMECTO KpbITbIX HABECOB U HEOOOPYAOBaHHbIX Capaes.

K 1951 r. noBbICUIOCb M KAY€CTBO >KM3HWM CaMMX KOSXO3HMKOB: Mpu Konxo3e Obin cBOWA
kny6 Ha 136 wmect, sicnu Ha 20 peten, 6ubnuoteka u3 1000 KHWUr, ANS 4YNEHOB Korixo3a
BbINUCLIBANuUCh XXypHarbl U raseTbl [5]. OnekTpuyecTBo KOMX03 eLle He UCMonbL30Barn U NPoBeAeHO
OHO Tam He 6bino. N3 82 pgBopoe 73 gBopa uMMenu coOCTBEHHble oropodbl M MOACOGHLIE
xo3s1cTea. Takum obpasom, k Hadany 1950-x . Ka4ecTBO KU3HU MUIbKOBCKUX KOMXO3HUKOB He
OTNMYanocL OT CPEAHEro nokasarens no cTpaHe.

K 1961 r. B KOnxo3 OblfI0 MPOBEOEHO 3MEeKTPUYEeCTBO M MosiBANachL nuropama Ans
M3roTOBIIEHUS] OCOK M CTpOoMaTepPManoB Anst JOMUKOB KONXO3HWUKOB [6], Anst ee obecneyeHnst u
obecneyeHns HyX[ Konxo3a MCronb30Banocb 3 AM3ernbHbIX SnekTpocTaHumn Ha 250 kBT [7]. B
LenoM nepenMeHoBaHHbI B «MWMbKOBCKOE OMbITHO-MOKa3aTenbHoe XO3AWCTBO» KOMX03 cTan
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KPYNHEWLIMM NpeanpusiTuem panoHa u npegoctaensn 329 pabounx mect. [Npuyem, ¢ kaxabiM
roloM KOnm4yecTBo paboumnx MecT yBENMYMBanoch, U k koHuy 1960-x rr. coctaensno yxe 390 ven.
[8]. Konxo3 Havan okasbiBaTb TakuMe YCNyrn Kak npoaaxa HaCeneHuto CaXKeHUEeB M paccagbl Ans
OTKPbLITOrO U 3aKpbITOro rpyHTa. B 1960-X . npegnpusatue oCcBOMNO eLle OAWH BUA OEATENbHOCTU
— ntuueBoacTBo. OHO Takke cTano NpodunbHbIM AN Konxo3a. Takum o6pasom, MeHo Xutenen
MunbkoBCKoro parioHa ctano pasHoobpasHee. [Mpoaykuusi konxosa nossorisina obecrnevnTb ero
XuTtenen npogoBonbcTeuem. lNMpopormkany yHKUMOHMPOBATL YUPEXOEHNUS KynbTypHO-ObITOBOro
o6CcnyXmMBaHus.

B 1970-x rT. coBeplUeHCTBOBaHME MaTepuarnbHO-TEXHUYECKON 6asbl  Konxosa
NpoJomKUNock: Obina MOAEpPHW3NpOBaHa Nuopama, akTMBHO Benacb 3aroToBka ApPOB, B TOM
yucne Ans NPoAaKU HaceneHuo, N3rotTaBnNMBanmcb OOCKN ANSA HYX4 CTPOUTENbCTBA COBXO3a U Ha
npogaxy, Bo3pocno noronoebe kopoB B 1,5 pasa (no cpaBHeHuto ¢ 1961 r.) [9]. B kauectBe
[OOMOMHUTENBHOW OTpacny XMBOTHOBOACTBA ObINO OCBOEHO pasBedeHWe HOPOK, ONEHEBOACTBO
6bINno nNpu3HaHO GecnepcnekTMBHLIM ANnsi pas3suTuss B parioHe [10]. Bce 910 nossonuno
NPeanpuATUIO OKasbiBaTb LLEdCKY NOMOLLL AETCKOMY caay W wkone. Konxos Bbigensn cpeacrsa
ONS opraHusaumy 1 NpoBeAeHUs KaneHgapHbIX NpasaHUKoB. Takke COBXO3 NMpUHMMan yyactue B
06CnyXMBaHUN XUIbIX OOBHEKTOB (MHOrOKBapTUpPHble Aoma Ans paboTHMKOB), NpeaocTaBnsis
ycnyrn XKKX no nbroTHblM LeHam 3a cyeT npubbiny coBxo3a, npeBpalwias ero B ybObITouHOe
npeanpuaTue [11]. Npn OTHOCMTENbLHO BLICOKON CpeaHei 3apaboTHOM nnate no nNpeanpusTuio —
906 py6. [10] — 3TO 3HAUUTENBHO NOBLILLIANO KAYECTBO YPOBEHb XMU3HM HacerneHusl c. MunbkoBo no
CpaBHEHUIO C xutenamu matepukoBon dYactn CCCP. B 1970-x rr. xutenu cena nonb30Banucb
BCeMW Onaramu  UMBMNU3ALUW:  SNEKTPUYECTBO, BOJOCHAOXEHWE, KyNbTypHO-AOCYroBble
yypexaeHusi, MeamumnHckoe obcnyxuBaHme.

B 1980-x rr. 3a c4eT AONOMHUTENbHbLIX BNOXEHUA OT rocygapcTea M onTMMM3aumm cetu
COBXO3HbIX Yy4YpexaeHuh, a Takke BBeOEHUS CUCTEeMbl Xo3pacdeTa pocT npeanpuaTus
npogomkuncs. K koHuy 1980-x rr. oHo npegocTaensno 592 paboymx MecTa, Ha ogHoro paboTHKKa
npuxogunocb 6546 py6. Boinnat B rog [12]. CoBxo3 npou3Boaun pasHoobpasHyto NpoayKLMio:
BblpalyuBan 3epHOBbIE U OBOLLM OTKPLITOrO U 3aKpbITOrO rpyHTa, BbipallmBarn paccagy Ha npoaaxy
HaceneHuto, 3aroTaBnmBan CeHO, U3roTaBnMBan CUNOC U BUTAMUHHO-TPABSAHYIO MyKY AN Kopma
CKOTY, a Takke caaBan rocyaapcTBy MsiCO, MOMOKO, ANLIO 1 ApyrMe NpoayKTbl X)XMBOTHOBOACTBA. B
camoM cene npousBoaunack nepepaboTka ChipbS XMBOTHOBOACTBA W TrOTOBblE MPOAYKTHI
npogasanucb B MarasuHax c¢. MunbkoBo, ropogoB EnnsoBo u [Merponaenoscka-KamuaTckoro.
Bnarogaps pa3sutuio MaTtepuanbHO-TEXHUYECKon 6asbl (MexaHusaums Tpyaa, NosiBNiEHNE HOBbIX
€OUHUL, TEeXHWKU) U 3KOHOMUM YEenoBeKO-4acoB, a Takke AMBepcudUKauum 3SKOHOMMUYECKOW
aesatenbHocT coBxo3a k 1989 r. oH cTan npubbInbHLIM NpeanpUATMEM U NPUObLINEL cocTaBuna
7 759 ThIC.pY6. [13]. Oaxe B rog pacnaga CCCP, B 1991 r., npubbinb coBxo3a coctaensina 7 170
Toic.py6. [14] Hanwnume npubbinn nO3BONSNO MPEANPUSTAIO BkNaAbiBaTb AOMNOMHUTENbHbIE
cpeacTBa B CTPOUTENbCTBO BEOOMCTBEHHOMO >KUIbHA, OKa3blBaTb [AOMOMHUTENbHYIO LUECKyo
NOMOLLb ACNSM, LLKOME Y MUOHEPCKUM narepsm.

Takum 06pa3omM, B XM3Hb U BbIT KaMyaaanbCckoro HaceneHusi c. MUNbLKOBO BOLLMW HOBbIE
3aHATMSI, OHU OCBOWIM BblpaLUMBaHWE HOBbIX CEMbXO3KYyNbTyp, Ha paboTbl CTanu npuenekatb
XeHWwwuH. B cene Gnarogapsi Konxo3y NOSIBUNWUCL Takue KyNbTypHblE YUYpeXOeHWs Kak Knyo w
o6ubnuoteka. K 1950 r. cenbckoe X035MCTBO CTano OAHUM M3 MPUBBLIYHLIX KaM4agaroB 3aHATUN, a
cam ux ObIT npetepnen n3mMeHeHns. bbICTpo cTaBLIMI NocenkoobpasyroLmnm Konxo3 obecneymsan
pasBuTME cena, a HapalwuBaHWe MaTepuarnbHO-TEXHMYECKON 6asbl U ee COBEpLUEHCTBOBaHWME
YCKOPANO AaHHbIN npouecc. K KoHLYy coBeTckoro nepmoga MmnnbKoBCKMI COBXO3 CTan KpynHEenwnum
npeanpuaTMEeM pavioHa, Havan npuHOCUTL Npubbinb, €ro passBuTME CnocobCcTBOBAso
NOCTENEHHOMY POCTY KayecTBa XKWM3HW UNEHOB COBX03a M 4UneHoB ux cemel. 3apaboTHasa nnaTa
Oblna JoCTaTOYHO BbICOKA AN PervoHa, a B cpaBHeHuM ¢ apyrumm pernoHamu CCCP oagHon us
caMbIX BbICOKMX. Bce 310 cnocoGcTBOBanNo BuPKMBAHUIO U NepeyCcTponcTBy npeanpusatus B 1990-x
IT. N COXPaHEHWIO €ro B KayecTBe OAHOr0 U3 OCHOBHbIX MPOM3BOAMTENEN Cenbxo3npoayKuun B
pernoHe n oo Hawnx gHen.
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NAZI GENOCIDE OF LITHUANIAN PEOPLE AND ITS LITHUANIAN
PERPETRATORS (1943-1944)

Krysin M.Yu.®
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Russia

Abstract

The article is dedicated to mobilizations of the Lithuanians to German military and police units and
deportations to German military industry which were followed by genocide of Lithuanian people and
mass punitive actions. The actions of Soviet partisan and Lithuanian nationalist opposition in this
situation are also showed. One on these episodes was destruction of the village Pir€iupiai, which
was burnt out as retaliation for action of the Soviet Lithuanian partisans. The perpetrators of this
action were not only the Germans, the Latvians, the Estonians, the Ukrainians, and the
Belorussians, but also created by Nazis Lithuanian police Battalions. As result, in 1943-1944 these
killed, perhaps, more the Lithuanians than the Nazis and other collaborators.

Key words: World War Il, Nazi occupation, Lithuania, PirCiupiai, deportations, collaborationism.

The tragedy of Lithuanian village PirCiupis is a litle known page of Nazi and its
collaborators’ brutalities which is comparable with similar tragedies of Oradour, Lidice, Khatyn,
Babiy Yar, Ablinga, Audrini, and many others Russian, Ukrainian and Belorussian towns, etc.

The prelude of this tragedy is as follows. Already in spring and summer of the year 1943
when an attempt to mobilize Lithuanian men into “Lithuanian SS-Legion” failed, the occupying
powers begun severest measures against Lithuanian people. Not only “legal” (i.e., tolerable for
Nazis) nationalist opposition, but also Generaldirektore of so called Lithuanian Self-Government
requested creation of “Lithuanian Army” without German commanders. “This proposal was rejected
by me as fully unfeasible in that time, - said after War the H6here SS-und Polizei Fiihrer for the
occupied Baltic territories (so called Reichskomissariat “Ostland”), SS-Obergruppenfiihrer und
General der Polizei Friedrich Jeckeln. — And | suggested to Kubiliunas [head of the so called
Lithuanian Self-Government] to rediscuss this issue... and give up all political requests. Also, |
rejected to accept the memorandum containing any political requests. | informed Himmler about
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Lithuanians’ proposals, and he said me that they would be crazy. In the year 1943 there were no
other negotiations...” [1].

Nazi propaganda made it clear that the Lithuanians who did not meet expectations of
German powers and were a “generally unwarlike people” “unworthy to bear arms”, according to the
words of German Generalkomissar of Lithuania Adrian von Renteln, would be now no more than
the source of work power for the Third Reich war industry, likewise peoples of occupied territories
of Russia, Belorussia and Ukraine.

Immediately after the failure with creation of “Lithuanian SS-Legion”, from Berlin arrived
German General Commissioner for Work Power Fritz Saukel. July 18, 1943, in Kaunas he had a
meeting with Generalkommissar von Renteln. Saukel as the highest “slave dealer” in the Third
Reich requested total mobilization of the great part of the people for military need of the Reich, i.e.,
Lithuania must carry out before November 7, 1943 a mobilization of 30,000 peoples [2].

Total mobilization was scheduled to August 15, 1943, but in some counties its beginning
must be hold over. After the failure of mobilization into “Lithuanian SS-Legion” and other local police
and military units, this mobilization might be carried out only by reprisals. Furthermore, there was a
risk that Lithuanian police and military units might turn their weapons against German invaders. In
this connection, in September — October 1943 the Nazis transferred the most of Lithuanian Police
Battalions to counties’ centers. Particularly, one Lithuanian Police Battalion of 309 men was
transferred from village Kobylniki to Kaunas because of mass troubles “to quell the uprising” [3].

As was it just expected, the resistance of the mobilizations dramatically increased both
from the civilian population as well as from the Lithuanian officials. Some Lithuanian communal
level officials as well as police members helped conscripts to hide from mobilization or simply
sabotaged it [4]. They called local population to hide in forests, but to abstain from armed
resistance against Nazis. Some Lithuanian institutions promised to supply the locals with arms only
when “crucial moment will come” [5]. As became it clear after several months, this moment
presumed return of the Red Army troops.

The moods of Lithuanian Policemen are clearly reflected in reports of the Intelligence
Section of the Lithuanian Staff of Partisan Movement (LSPM, russ.: JlutoBckuii LwTab
naptmusaHckoro aswkenus, JuTlUMO) which were regularly send to Moscow Central Staff of
Partisan Movement (CSPM, russ.: LieHTpanbHbIii wTab naptuaaHckoro aevbkerus, LILLMLI).

“A group of partisans visited dozens of villages by daytime, - stated one of these reports, -
and always was well accepted. In each village about 5-6 men found hide, who had fled ... with
weapons. Number of deserters is still growing; police do not disturb they. Under the guise of a
deserter with weapon in hands, one can walk always in Lithuania. All population is strongly
opposed to mobilization which Germans intend to carry out on August 15 of this year. Men and
Women must report to recruiting stations and in the case of arrests would to oppose the invaders
by force” [6].

The Soviet partisans managed to attract many Lithuanian policemen. For example, among
soldiers of Lithuanian Police garrison in Vasevidiai, there was created a group of policemen who
intended to go to the Soviet partisans and begun negotiations with these [7]. In one another village,
middle of September, 1943, representatives of Lithuanian soviet partisan group “Zalgiris”
(“Grunwald”) during three hours negotiated with a captain and a lieutenant of one of Lithuanian
garrison about the transition of the whole battalion to the soviet partisans. There were some
hesitations among officers and NCOs, but finally they declined this request. Police soldiers were
tuned more decisively — they often go to the soviet partisans. Despite the failure of these
negotiations, the partisans had an impression that the Germans could not more rely to their
Lithuanian Battalions, excluding some commanders [8]. A bit later, in December 1943, soviet
partisans lucked to begin a correspondence with a unit of Lithuanian Police in the village Darguziai
(35 km to south-west from Vilnius) and to persuade many of policemen to their side and to convince
them to transfer a part of weapon to soviet partisans [9]. Thus, in this case, the negotiations were
successful.

Often captured Lithuanian policemen themselves asked to leave them in soviet partisan
groups to fight the German invaders. For their part, Lithuanian partisans well understood their
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desire. Therefore, they treat captured compatriots not as enemies but as potential allies who need
only some time to recognize who is a friend and who is an enemy. The prisoners in partisan groups
in Lithuania received food and necessary treatment when were wounded in combat [10].

Meanwhile, because of the risk of general uprising in Lithuania, there begun to be
Estonian, Latvian, Ukrainian, and German Police Battalions. They would replace Lithuanian police
forces as unreliable, which, as a rule, acted in concert with the local people and partisans and
deserters. Correspondently, Lithuanian Police Battalions were being transferred to great cities, such
as Vilnius and Kaunas, as, firstly, there they can’'t have any relations with local people, and,
secondly, it would be easier to disarm and neutralize them in the case of uprising. Later, the
Lithuanians were announced that they would be intended to defend of Lithuanian border (it meant
anti-partisan operations in Southern Lithuania and Northern Belorussia). In some regional centers,
such as Vidziai, Melingeny, Khoditinky, in the early September 1943 Lithuanian Police and officials
simply fled away. There were some clashes between Lithuanian Police and Germans [11].
Lithuanian nationalist underground press issued a report (what later was confirmed) that November
1943 in Vilnius a Lithuanian military unit rebelled and liberated some thousands of Lithuanian
“Ostarbeiter” which would to be forcibly deported to Germany [12].

In the town Sviriai and county Nazis did not risk carry out any deportations before arrival of
some Latvian Police Battalions (about 808 men). Only thereafter, Germans dared to start long time
postponed mobilization in this county through a series of raids, while Lithuanian police was
provisionally disarmed [13]. In Trakai county mass roundups were carried out by Latvian and
German Police units. As a result, about 300 people were deported to Germany to work in military
imdustry [13]. On September 22 and 23, 1943, begun redeployment of 6.000 Estonian and
Lithuanian policemen from Vilnius to the forests of Svenéionys (Vilnius county and district) for anti-
partisan operations [15].

Estonian, Latvian and other Police Battalions carried out a series of raids that touched not
only civil population, but also Lithuanian officials (volost foremen and town majors). These Police
forces combed forests, carried oud mass deportations, caught deserters, many of them were shot
on the spot. Besides “anti-partisan actions”, Latvians and Estonians robbed local people and stole
cattle [16].

In this situation, in the spring and summer of 1944, anti-partisan operations in Lithuania
became more active. On May 18, 1944, for anti-partisan duties, SS-Obergruppenfiihrer und
General der Polizei Friedrich Jeckeln, der Héhere SS-und Polizei Fiihrer in “Ostland”, issued a new
order “About dislocation of new forces in Vilnius district’, that ordered to create a new
“Kampfgruppe Titel’ (“Combat Group Titel”, named by its commander — SS-Obersturmbannfiihrer
und Obesberstleutenant Walter Titel who simultaneously was Commander of German 16th SS
Police Regiment). The “Kampfgruppe Titel' contained 9th Police Regiment, Ill. Battalion of the 16th
Police Regiment (both German), Latvian SS Police Regiment “Riga”, as well as 2nd, 253rd, and
257th Lithuanian Front Police Battalions and posts of Gendarmerie in EiSiSkiai county of Lithuania
[17]. The staff of “Combat Group Titel” located in Trakai, 2nd Lithuanian Police Battalion — in
Varena, 253rd Lithuanian Police Battalion — in Onuskis (staff and two companies) and in Lieponys
(the rest two companies), 257th Lithuanian Police Battalion — in Semeliskis (staff and one
company) and in Aukstadvaris (another two companies). Around the bases they were ordered to
build ring defense fortifications [18].

Lithuanian village PirCiupis (earlier PirCiupiai, as there were two adjacent to villages with
the same names - Senigji Piriuipiai, i.e., Old PirCiuipiai, and Naujieji PirCiuipiai, i.e., New Piriuipis,
both located on two sides of the road Vilnius — EiSiSkes (Vilnius district, Eishishkiai county)). The
population of both villages was 43 families. But since the beginning of partisan activity in Lithuania,
this road was instantly patrolled by German and local Police [19].

At the dawn June 3, 1944, soviet partisans from Belorussian border, Rudnitska forest,
attacked on the road Vilnius — EiSiSkes a German military column, about 3 km from Pirciuipiai when
killed 14 Germans and captured 8 prisoners of war. Remnants of the column fled to EiSiSkes?
Whereby one wounded German was further bring into the village by one farmer from PirCiuipiai. To
the place of combat soon arrived a German patrol which picked up bodies of Wehrmacht and Police
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soldiers. Just by 11 a.m. it was followed by a more largely punitive squad — a column of 17 trucks, 3
tankettes, and 1 armored car with more than 400 men. These were 9th and 10th companies of the
German 16th Police Regiment under personal command of SS-Obersturmbannfiihrer W.Titel which
in the same time was chief of anti-partisan staff in Lithuania [20].

When punishers searched out the village and found no soviet partisans, they took all
residents of New PirCiuipiai as hostages. After expropriating food and all could be bring away, they
herded men in one barn, women and children — in another three houses, and set them in fire. Thus,
119 people, including relatives and friends from other villages, were burn alive. The total amount of
victims was 58 men and 61 women, mostly elderly and children which could not be mobilized,
including 49 children under 16 — the youngest had 6 months old, and the oldest man — 90 years
old). Those who attempted to flee were be shot at place or caught to be burn alive with others.
Rescued 39 peoples: nine managed to escape, and others were simply absent in the village at this
day. The massacre lasted more than three hours; all were burnt 27 houses with adjacent buildings
[21]. All men population was to that time already deported to Germany to industrial factories and
various military and police units, or were seeking hide in forests.

It is noteworthy to say more about perpetrators of this anti-partisan action. Distinguished
Lithuanian historian P. Stankeras mentions a “16th Latvian Police Regiment” [22], which never
existed. In Latvia were formed three SS Police Regiments; in Lithuania — two Police Regiments; in
Estonia — also two Regiments. Evidently, it does not come to a “Latvian”, but to German 16th SS
Police Regiment that was formed at summer 1942 on the base of former German 56th, 102nd, and
121st Police Battalions which were thereafter numbered as [, Il, and Il Battalions of this Regiment. t
At this time | and Il Battalions were actively participated in anti-partisan operations in Latvia,
including Belorussian border regions. The Ill Battalion acted separately — not in Latvia, but in
Lithuania, precisely in Vilnius district. In particular, one of policemen of this Battalion was sentenced
in 1949 by Soviet Military Court to 25 years of custody because of its participation in convoy duties
of 600 Lithuanian citizens in May 1944 from Rokiskis (Panevezio district) to Vilnius [23].

However, it is noteworthy that «Kampfgruppe Titel» had under its command not only two
(uncompleted) German Police Battalions, but also three Lithuanian Police Battalions. And they were
not inactive in this operation. Furthermore, PirCiupiai was not only Lithuanian village what became
victim of such punitive actions. There were also Ablinga, Palanga, Kretinga, Zvaginiai, Jewish
pogroms in Kaunas, Vilnius, Alitus, Panevezys, mass killings in Poneriai, etc., and many others.

During the years of the Nazi occupation, in Lithuanian were killed about 700.000 people,
including more than 370.000 Lithuanian citizens, 229.000 Soviet POWs and about 100.000
residents of other Soviet Republics and Nazi occupied European States [24] (mostly, Jews [25]).
Only during the first period of mobilizations of the Lithuanians to the military industry of the Reich,
were deported to Germany more than 36.000 Lithuanians [26]; The amount of deported in Germany
Lithuania’s civilians is maximum 70.000 people [26]. So was the result of the “job” of the Nazi
occupants and its Lithuanian collaborators.

It would be interesting to investigate how many Lithuanian citizens were killed by their
Lithuanian “compatriots”? And how will modern apologists of Lithuanian freedom under German
occupation justify the murder of their compatriots by Lithuanian collaborators?
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PROBLEMS OF HOUSING CONDITIONS OF WORKERS IN GERMANY AT THE
END OF THE 19th AND BEGINNING OF THE 20th CENTURY
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Abstract
Rapid industrial development in Germany at the end of the 19th and beginning of the 20th century
has significantly increased the inflow of the rural population to the towns. The workers have actively
joined the process of country’'s urbanization. The concentration of workers in cities has sharply
posed the housing issue, since the great majority of people were living in harsh conditions. This
article examines some measures taken by the state and entrepreneurs to improve housing
conditions of workers in Germany.

Key words: housing issue, workers, housing facilities, housing partnerships, service housing,
industrial communities, council house.

AHHOTauusA
BypHoe pasBuTune npombiwneHHocTn B epmaHum B koHUue XIX — Havane XX BB. 3Ha4MTeENbHO
YBENUYUIO MPUTOK CEMbCKOro HacerneHust B ropoga. Paboune akTMBHO BKIOYAOTCA B MpoLEecc
yp6aHuzaumm ctpaHbl. KoHueHTpauus pabounx B ropogax oCTPO CTaBUIa XUIULLHBIA BONPOC, Tak
KaKk OOnbLUMHCTBO NPOXWBANO B TsXKENEWLWNUX YcrnoBusX. B OaHHOM cratbe pacCMOTPEHbI

© Lokhova I.V., 2016
149



Science and Education Vol.| April 6™ — 7", 2016

HEKOTOpble Mepbl MpeanpuHMMaeMble roCyAapCTBOM W NpeanpuHMMaTenamMn Mo yrydlleHuto
XUMULLHBIX YCNOBUA pabounx B FepmaHum.

KnioyeBble cnoBa: XWNWLHbIA BOMpPOC, paboune, Xunoh poHA, KUNULHbIE TOBapULLECTBa,
«cnyxebHoe» Xurbe, paboyne nocenku, MyHuLMNanbHbie JoMa.

B koHue XIX Beka NepmaHusi Haxoamnacb B COCTOSIHUM OYpPHOro 3KOHOMWUYECKOro pocTa.
E>xxeroaHbin npmupocT akoHOMKKK goctur 2,4%. OHa umena B EBpone camble BbICOKME TEMMbI pocTa
NPOMBILLIFIEHHOrO NPON3BOACTBA 3a MckrtodeHnem Poccun. NHaycTpruanmusaums NonHOCTbI0 MeHseT
3KOHOMUYECKUIA M coumarnbHbil 06nuk MepmaHum B nocnegHein Tpetn XIX B. CTpemutensHoe
pasBuTME MPOMBILLNIEHHOCTM B CTpaHe BENO K YBEMUYEHMIO YWUCNEeHHOCTW paboyero knacca,
KOTOpbIN He Obin ogHOpodeH no cBoeMy XxapakTepy. OH pasgensancs no pernoHanbHOMY U
oTpacnesomy npuHuuny. Paboune genvnucb B 3aBUCMMOCTU OT LOXOA0B M COUMarnbHOro crartyca.
OnnToi cuMTanucb BbICOKOKBaNM@ULUMPOBaHHble paboune. 3aTeM cregoBanu 06pasoBaHHble
paboune 1 3ambikanu coumarnbHylo NnecTHuuy pabodvero knacca TpyasLiMecs, MMEBLUME HU3KUA
YpOBeHb KBanudukaumm.

Bca cuctema opraHusauuy Tpyda Ha NpOMbILLNIEHHOM MPOWM3BOACTBE OCHOBLIBaNach Ha
MakcuMasibHOM MONyYeHUM NpubbINM, B TOM YMCMe C MOMOLULIO 3KChnyaTtaumu Tpyaa paboumx.
OHun B GyKBanbHOM CMbICIe CrioBa TPyAUNMCh Ha M3HOC. MN36bITOk paboyern cunbl CyLLECTBEHHO
yaewesnan Tpya pabounx v genan ux He3alMLWEHHbIMU, UX MOXHO Obino B NOGOA MOMEHT
YBOMUTb U HaHATb HOBbIX pabouux, roToBbIX paboTaTb Ha MOObIX YCNOBUAX.

Paboune akTMBHO BKMHOYAKOTCA B npouecc ypbaHu3auuu cTpaHbl, KOTopasi akTWBHO
npovcxoguna B N'epmanuun. Ecnm B 1800 r. ropoackoe HaceneHne repMaHckux 3emenb COCTaBrsno
10%, 10 Kk 1910 r. gaHHbIN nNokasaTenb yeBenuuuBaetca Ao 49% [1]. B 1871 r. B ropopax,
HacumTbiBaBWKNX Gonee 100 Tbic. Yen., npoxuBano 4,8% HaceneHus ctpadbl, B 1910 r. aToT
nokasatenb Bbipoc A0 21,3%.

KoHueHTpaumsi paboumx B ropogax 0cobeHHO OCTPO CTaBUma XUMULLHBIA BOMPOC, TaK Kak
nogaensowas yacte paboumx B 60-80-e rr. XIX B. npoxuBana B TsXKenemwmx ycnosusax [2].
Moatomy Gomnblioe BHMMaHWe B [epMaHWM yaensnochb YryuylleHW0 XXUMULWHBIX YCNOBWUIA ONs
paboumnx. Ha gaHHOM nonpuile akTMBHO paboTanu Npodhcoo3bl, MyHULMNanNUTETLl, paboTodaTeny,
06LLEeCcTBEHHbIE OpraHM3aLun, MONMTUYECKME NAPTUU U MMNEPCKOE NPaBUTENbCTBO.

K 1904 r. B 'epmaHun npuHMMaeTca 7 3aKOHOB, B TOM UMW MHOW Mepe OTHOCMBLLMXCS K
MepaM MO YNyYLEHWNIO XUMNWLLHBIX YCNOBUIA pabouux. B uenom nonutuka B 3TOM HanpasreHuu
npusHaeTcs ycnewHon. o 1 Hosi6ps 1904 r. xene3HoaopOoXKHOE BEAOMCTBO ["'epmaHMmn nony4uno
41 MnH. 620 TbIC. MapoOK AN CTPOUTENbCTBA XUMULL AN paboyvnx U MenKMX CryKalumx, U3 Hux 27
MNH. 121 TbiC. NOWMNO Ha CTPOUTENLCTBO OOMOB, MPUYEM OHW HaxXOAMNUCb B COOCTBEHHOCTM
rocygapctea M coaBanuck pabounm U criykalMm Ha YCroBUSIX NbroTHoro Hanma. Ewe 14 mnH.
498 TbIC. MApOK MOWMO B BWAE CCyd XWMUWHBIM ToBapuwecTBam paboumx v OTAeNbHbIM
rpaxgaHam [3].

Bcero ons xxene3HogopoxHbIX paboumx 1 cnyxalmx rocyaapcTso noctpouno 748 oomos.
B HMXx Haxogunocb 158 NATUKOMHATHbLIX KBapTUP, 1Tbic. 208 — YyeTbipexkoMHaTHbIX, 4 TbiCc. 593 —
TPEXKOMHATHbIX M 528 — OBYXKOMHAaTHbIX KBapTUp, Bcero — 6 Tbic. 487 kBapTup[4]. Heckonbko
CKPOMHbIMK  Oblnn ycnexu 51 xunuwHoro ToBapuwecTtBa. OHW, nonyunB 14 MIH. Mapok,
noctpounu 777 gpomoB c 4 Tbic. 441 kBapTMPOn. B OCHOBHOM 3TO ObINM TpeXkOMHaTHbIE (2 TbIC.
237) v vetblpexkomHaTHble (1 Tbic. 330) kBapTupbl [5]. [JOBONBHO YacTO B MOCTPOEHHbLIX AOMaXx
TOBapULLECTBA pasMeLLany pasnunyHblie 06bekTbl COLMAanbHOrO U KynbTypHOrO HasHavyeHusi, B TOM
yucne LWKosMbl, MOYTOBbIE OTAENeHusd, anTeku, marasuHel u 1.4. C 1905 r. TOBapwuecTBa
nnaHupoBanu BBecTM B CcTpon ewe 122 pgoma. CnegyeT nNOAYEPKHYTb, YUTO >KUMMULLHbIE
TOBapULLECTBA, KPOME CPEACTB, NOMy4YaeMbiXx M3 umnepckoro GromkeTa, npuenekanya v apyrve
(bMHAHCOBbIE pPecypchbl, B TOM YWUCIE OTYMUCIEHUsI camux paboumx. MHoueBmuayanbHoe XunuiHoe
CTPOUTENLCTBO CPEAM  XKENEe3HOOOPOXHWKOB Oblno  pa3Buto crnabo, UCKoYeHWem  cTan
CaapbploKKEHCKUIA XKene3HOA0POXKHIN y3er, rae paboune u cryxalume nonyvmnu ot rocygapcrea
126,3 TbiC. MapoK Ha Bo3BeAeHNe cobCTBEHHOrO xuroro doHaa [6].
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B NpOMBILLNEHHOCTU CTPOUTENBLCTBO XUMOro hoHAa 3a CYeT rocyaapcTBa BbIrnsaeno
ckpoMHee. K 1 okTabpsa 1904 r. MopHoe ynpaBrneHwe BbIGENUIO Ha YIyylleHUe KUMULLHBIX
ycnoBuii pabounx u cnyxawmx 7 MnH. 832 Tbic. MapoKk, B TOM 4Yucre 6 mMnH. 444 TbiC. MapoK Ha
cTpouTenscTBo 441 rocyaapctBeHHoro goma ¢ 1 Tbic. 557 kBaptupamu, ewe 1 mnH. 388 ThiC.
mapok nowno B CaapOptokkeH Ha MNOAAEPXKKY CTpouTenbcTBa pabouMmu U crnyxawmmu
cobcTBeHHOro xunbs [7]. K ocenn 1904 r. u3 441 rocyaapCTBEHHOro JOMa B CTPOM BBOAMTCS 223
aoma ¢ 760 kBapTupamu ons paboumx n 19 goMoB ¢ 52 kBapTypamu Ansi CryxaLumx.

Takum obpaszom, Kk 1904 r. u3 56 MnH. 982 TbiC. MapOK, BbIAENEHHbIX HA CTPOUTENbLCTBO
Xunbsi ons pabounx v cnyxawmx, TPyAMBLUMXCA Ha rocy4apCTBEHHbIX Npeanpusatusx, 6onee 49
MIIH. MapoK MOLWSO Ha CTPOUTENMBCTBO KWMbS ANS  XENe3HOOOPOXHWKOB UM paboumx
ropHofoObIBaloLeli NpPOMbILWIeHHOCTM [8]. YacTHbIi Ou3HeC Takke nNpuHUMan yyactne B
CTPOUTENbLCTBE XUIbsi ANs1 CBOMX pabouux.

Bnagenbubl waxT Pypckol obnacty nepBbiMM OCO3HaNM HeobGXoAMMOCTb MPUBSA3KM
pabounx k npegnpusATUo. M3-3a HU3KOW 3apaboTHOW nnaTbl M MAOXUX JKUMWLLHBLIX YCIOBWUIA
paboyne MOCTOSHHO KOYeBanM B Mouckax nydwen [onu. TekydyecTb KagpoB W YCMNOXHEHUe
npolecca npousBoacTBa TpeboBanu yaepxaHus paboumx 1 MOBbILLEHWS X NPOdECCUOHANbHOM
nogrotoBkn. bBonee  TOro, cpegu  npegnpuHumatenen  HadMHaetca  Goppba  3a
BbICOKOKBaNMMULMPOBaHHbLIX paboymnx, KOTOpPbIX OHW MnepemaHuBanu apyr y gpyra. [Npueneyb
paboymx MOXHO ObINIO TOMBKO BLICOKOW 3apaboTHOM NNaTon U XOPOLUMMM XUIULLHBIM YCNOBUSIMU.
Moatomy Ans pabounx YrofbHOW MPOMbILMEHHOCTU HAYMHAOT CTPOUTL chanbHble goma U
obwexuTnsa. B 1870 r. B obnactn ux yxe HacuutbiBanocb 35. B 1901 r. okono 21% pabounx
NPOXuBano B Xunom doHae, NpuHaanexasLwem pyaHukam, a B 1914 r. aToT nokasatenb A40CTUr
35% [9]. CtouMmocTb Xunbsi B Xurnom doHAe npeanpuaTuii Obina HWxe B CPaBHEHWUM CO
CTOMMOCTbK XWIbsi Ha CBODOOAHOM pbIHKE, MO3TOMy pabouve CTpemMunucb BCEMUTLCH B
«cnyxebHoe» Xurnbe, ocobeHHO xonocTble paboune.

Kctatn, npu cosgaHuy pabouvx MOCENKOB MpeanpuHMMAaTenn M BRactu MUCXoaunu u3
HeobX0OMMOCTU  KyNbTUBMPOBaHMS cpeau paboymx TPagWLMOHHBLIX HEMELKUX LLeHHOCTEW:
YKpenrneHve cembM, nogaepxaHve gobpococencTtBa M Ayxa ToBapwlecTBa. 3akpenvBLUMCH B
CBOeM fome (KBapTupe), eHa paboyero ctpemunach noaaepXkuBaTtb B YUCTOTE U ylOTe XUMuLLe,
MeXOy >KEHLMHaMW HayMHarnocb COpPEeBHOBaHWe, 4el gom Obin GnaroyctpoeHHee [10]. B
pesynbTaTe KayecTBO XM3HW paboumx 3HauMTenbHO nogHumanocb. Pabouve ctanu Gomblue
TpaTUTb AeHer Ha GnaroycTpoicTBo GbiTa. O6LLEHNEe B TpakTMpax M MUBHbLIX C OOHOW U TOW Xe
KaMnaHuewn passuBarno y paboumx 4yBcTBO conuaapHoctu [11].

Cpean pabounx cemenn ykpennswTcs gpyxkeckue cBasn. CTaHOBUTCS OObIAEHHbLIM
sABNEeHMeM 3aéM NPOAYKTOB, NOCyAbl M NPOYEl yTBapu Apyr y Apyra, CoBMecTHoe obpabaTbiBaHve
3eMerbHbIX y4acTkoB. bBonbly ponb B YKpenneHuu cBa3en mexagy pabouvmu  wrpanm
COBMECTHblEe MeponpusaTus  (cBagbbbl, MOXOPOHbI, OTMEYaHWe nNPa3gHUKOB, KOJIEKTUBHOE
noceLleHne LLepKkoBHOM criy0bl 1 T.4.). B TO e Bpemsi npu Bcel MaeanbHOCTM XU3HU B paboumx
nocenkax BO3HMKNA 3HauMTenbHas npobnema. Pabouuve, npoxuBaBwmne B habpuUyHOM XMNoMm
doHae, nonaganu B CUIbHYI 3aBWCUMOCTb OT paboTodaTenen, KOTopble Ha 3aKOHHOW OCHOBE
MOIMU MpWU  ONpeaerneHHbIX YCMoBUsIX BblceENUTb pabodero u3 xwuroro coHaa. Bpoonb ynuy
paboyero nocenka CTPOUNWUCb OAHO- W [ABYX3TaXHble JOoMa C Hebonblwum npuycanebHbiM
yyacTkoMm, rge pasMellanucb LBeTOYHble ra3oHbl unu cagbl. B kaxgom gome Haxogunocb 2-3
KBapTUpbI, COCTOsIBLUME M3 2-3 KOMHAT. B KoTTemkax npoxveanu cemeriHble pabouve, MmeBLLne
[OOBONbHO BbICOKUIA ypoBeHb [0x04oB. [MoaTomy pabouve nocenku Bbi3blBanu OBOWCTBEHHOE
OTHOLeHMe K HUM mHornx nuaepos CAONMT n npodcorosos [12].

CnepnyeTt nogyepkHyTb, 4To 6onbLUMHCTBO pabounx MepmaHum npoxmneano B 4-5-3TaxHbIX
JoMax, Npo3BaHHbIX B Hapoae «kaszapmamuy». OHW, kak npasuno, umenu MN-obpasHyo opmMy nnm
ABNANMUCH YEeTbIPEXYrONbHLIMU  AOMaMU-KonoguaMu, C MNOKPbITbIMU  acdanbToM  BHYTPEHHUMUN
ABopamu. Ta yacTb AOMa, KOTOpas BbIXOAMUIa OKHaMW Ha ynuuy, cuutanach delueHebensHon, 1
TaMm npoxueanu 6onee coctosiTeNbHblE XWUMbLbl. B GOKOBLIX M 3agQHMX YacTsax AoMa Cenunuchb
pabouune, UMeBLLUME CpeaHUIn N HUXe cpeaHero goctatok [13]. KBapTupbl repMaHckux paboumnx B
Hayane XX B. 6biMM 4ncTbIMM U yloTHbIMKU. OBcTaHoBKa B HWMX Gbina npoctasi. OHa BkMovana
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MSITKUIA AMBaH, OBanbHbIA cTOs, BydeT, KOMOA, Ha nony AOBOMbHO YacTo cTenuncs kosep. Ecnu B
KBapTMpe OblNo HECKONbLKO KOMHAT, 06s13aTenbHO B 3TOM CrlyYae co3faBarach crnarnbHasi KomHaTa
C 3epKanbHblM rapaepoboM, ymbiBanbHUKOM M KpoBaTbto. Ha cTeHax kBapTupbl Becenu 4achl,
KapTWUHbI, BbILUTLIE LWEeNKkoM. KyxHu Bcerga Obiny YMCTO BbIMbIThI, MeGenb B HUX YucTunacb 4o
6necka, B 06uxoa BXxoaunu amanupoBaHHble kacTptonn. B 80-e rr. XIX B. B MHOroaTaxHble goMa
repmMaHcKmnx ropodoB NpMxoauT BO4OMNPOBOA, AOCTABNABLUMI BOOY U HA BEPXHUE 3Taxu. TyaneTsbl
BO MHOIMMX AOMax Mo-npexHemMy Haxoaunucb nNnbo Ha ynuue, nubo B kopugope. U3 gpyrux
OOCTWXKEHUA B rOPOACKMX MHOrOSTaXKHbIX AOMax MOSsIBNSATCA BaHHble kOoMHaTbl. B 1880 r. B
BepnvHe BaHHbI nmenuck B 36 kBapTupax 13 1000, k 1910 r. aToT nokasartenb goctur 137 kBapTup
[14]. B Poccuu npumepHO Tak NpoXuBanu cpegHue criyxaiwme. 3To roBoput o 6onee BbICOKOM
YPOBHe Xun3Hu paboumx B lepmaHum B cpaBHeHun ¢ Poccuen n gpyrumm rocygapcteamu EBponbi.

Haunbonee komcopTabenbHble KBApTUPLl, HA KOTOpble MOMMM paccyuTbiBaTtb paboune,
pacrnonaranuce B MyHuuMnanbHbix gomax. OHM umenu Bce yaobcTtBa M Haxoounucb B
GnaroycTpoeHHbIX kBapTanax. Kpome aToro, npoxueas B MyHMUMNAnbHbIX KBapTuUpax, pabouyve
HUKaK He 3aBuCenu OT MpeanpuHumaTtens u Bnacten. HecmoTpsa Ha TO, YTO B HUX MOMU
nocenuTbcs TONbKO obecrnedeHHble paboune, MyHMuMnanbHbIX KBaApTUP KaTacTpodmyeckn He
XBaTano u Ha HUX oopmupoBarnacb ovepeab. [locne BBoOAa B CTPON 04EPEOHOr0 MyHMLMMNANbHOrO
JoMa odepenHuKM nonyyvanu HakoHew, AonroxaaHHoe xunee. B 1o xe Bpems gaxe B 1900 r. 43%
BnagenbLeB KBapTup B bepnuHe nmeno B cBOeM pacnopsbkeHun odHy KomHaty, a 28% - ase
KOMHaTbl [15]. OTOT ¢hakT roBopuT O TOM, YTO, HECMOTPSA Ha BCE YCMEXU repMaHCKMX BnacTtem u
obLulecTBeHHOCTN B aene obecrneveHns paboumx AOCTYMHLIM M XOPOLUMM XWUIbeM, B AaHHOM
HanpaBreHMn HeobxoamMmo ObINo caenaTb ellle 04eHb MHOTO.

Takum o6pas3oMm, MOXHO caenaTb BblBOA, YTO OypHOe WHAyCcTpuarnbHoe pasBuTUe
FepmaHun B nocnegHer Tpetn XIX B. NpMBoAWT K (DOPMMPOBAHMIO MHOFOYUCIIEHHOrO paboyero
Kriacca, KOTOpbIA KOHLUEHTPUPYETCA B ropofax, rae OLyLaeTca cepbe3Hasi HexBaTtka >Xunbsl ans
pabounx. YnydweHuss nonoxeHuss pabouymx TpeboBamn pocT CTOMMOCTU paboueit cunbl, npexae
BCEro BBWAY YBENWYEHUS KONMYECTBA BbICOKOKBANMMUUMPOBAHHLIX pabo4ynx, 0ocobGeHHO B
MaLUMHOCTPOEHMN W MeTannyprum. YCroXHeHMe npouecca npoumsBoACcTBa npeanonarano
CHWKEHME TEeKy4yecTU KaApoB W MpUKpenneHusi paboumx K TEXHOMOrMYeckowW IMHWMKM, NyTeEM
npueBaAskM K npegnpusatuio.  BcneactBue  yero, HaceneHve  MPOMbILMEHHBIX — LEHTPOB
yBenuunBaeTcsl B pasbl, BOKPYr MCTOPUYECKNX LIEHTPOB HacCeNeHHbIX NYHKTOB BblpacTaloT paboune
KBapTasnbl U NOCENKM.
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ESPECIALLY TEACHING THE COURSE «HISTORY OF WORLD CULTURE» (BY
ICONOGRAPHIC EXAMPLE)

Voronova-Orenburgskaya s.0.°
Saint-Petersburg State Agrarian University
Russia

Abstract

To learn more about the features of Russian culture, you need to demonstrate to students the
connection of ancient iconography with real historical figures and events. As examples we propose
to consider the icon of St. Alexander Nevsky, the icons of Novgorod battle with Suzdal, the icon of
the martyrs John Tsarskoselsky, metropolitan Veniamin and others. Speaking about the past, it is
important to combine it with the present. Contemporary iconography in Russia responds to the
historical events of the 20" century, there are images of the new saints and new iconography of the
composition.

Key words: iconography, icons, «iconic portraits», ktitorskih composition lives, hagiographic icons.

AHHOTaumA

IOns 6Gonee rnybokoro u3y4yeHUsl OCOGEHHOCTEN pPYCCKOW KynbTypbl, Heobxoaumo HarnsigHo
noKasatb CTyAeHTaM CBA3b ,D,peBHeVI MKOHOMUCKU C pearibHbiIMU UCTOPUYECKMMU JTMHHOCTAMU Y
cobbITAMKU. B kayecTBe NpyMepoB npeanaraeTcs paccmaTpuBaTtb MKOHY CB. A.HEBCKOro, MKOHbI
«butBa HoBropogues ¢ cysganbuamuy», WKOHbl My4deHMkoB WMoaHHa Llapckocenbckoro,
mMuTpononuta BeHnamunHa u gp. MoBopsi 0 NpoLUniom, HEOOBXOAMMO COeAMHNATbL €r0 C HaCTOSILLMM.
CoBpemMeHHOe WukoHonucaHme B Poccun obpallaeTcsa K uctopuyeckum cobbitmam XX Beka,
co3gaBasd o6pasb| HOBbIX CBATbIX 1 HOBblIE VIKOHOFpaq:)VI‘-IeCKVIe KoOMno3nyun.

KntoueBble cnoBa: mkoHorpadusi, MKOHOMUCb, «UKOHHbIE MOPTPETLI», KTUTOPCKAs KOMMO3nums,
KUTUS, XKUTUNHbBIE UKOHbI, KNenva.

B kypce aucumnnuHbl «VIcTopMs MUPOBOW KynbTypbl» MepensietaeTca npownoe u
HacTosiLLee, TPAaAMLMKN U HOBaTopcTBO. PaccmartpmBasi 0cobeHHOCTU pa3BuTUA Pycckoi KynbTypbl,
HeobxogmMmo ob6pawatb ocoboe BHMMaHWE COBPEMEHHBLIX CTYAEHTOB Ha Takoe YHUKanbHoe
SIBMNEHNE MMPOBON KyrnbTypbl, Kak MKoHa. Tem Gonee, YTO UCTOPUS MKOHOMWUCAHWS cTana O4HOW 13
OCHOBHbIX XapaKTepHbIX Y4epT pasBUTUS NPaBOCMaBHOW PYCCKOM KynbTypbl, B OTAMYME OT
KaTonn4yeckow, npPOTECTAHTCKOM W  ApYrMx eBpOMencKMx U  MupoBbiX Tpaguuuin. OpgHako,
COBpPEMEHHbIE MOIOAble NM0AM [aneku OT APEeBHEpPYCCKMX obpasoB, MOSTOMY, HTOObI MornHee u
rny6xe packpbiTb ANs HUX KPacoTy MKOHbI, 3aCTaBUTb MNOHATL €e LIeHHOCTb, He0BX0aUMO, roBops O
NPOLLSIOM, COEAMHWUTL ero ¢ HacToswmM. Moatomy pacckasbiBas 06 nctopum Pycckoi KynbTypbl
npeanaraeTcsi CBA3blBaTb KOHKPETHbIE WCTOPUYECKME COObITUS M MEepcoHanMu C MX MKOHHbIM
n3obpaxeHveMm, BNIOTb A0 PEBOSMOLMOHHBLIX COObITUIA Havana XX CTOMeTUs M UX UKOHOMUCHbLIM
BonnoLlueHnem B Hadyane XXI Beka.

C paBHUX nop Tpaguuun OPEeBHEPYCCKOW MKOHOMUCU CBSI3bIBAOT C  XPUCTUAHCKMMU
gormatamm M MKOHorpadmuyeckummn kaHoHamu Pycckon [lpaBocnaBHOW LEpKBW, NpeemHuule
npasocnaBHon BusaHTun. COOTBETCTBEHHO, paccmaTpuBas COBOKYMHOCTb NEPBbIX MKOHOMUCHbIX
CIOKETOB, MOXHO JIOrMYHO MPednofioXnTb, YTO OHU Kacanucb COObITUIA ABYXTbICAYENETHEN
[AaBHOCTK, 9MOXM Havana Hawen 3apbl, ONUCAHHOM B KHUrax HoBoro 3aBeTra O 3eMHOMN KU3HU
Boromarepu, Nncyca Xpucra, anocTtonos v CBATbIX.
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M3y4asa kpyr OpeBHEPYCCKUX CIOXETOB, eLle AOPEBOMIOLMOHHBLIE NCTOPUKN HaLLEW LepKBU
M WUCTOPUKM McKyccTBa oTMedanun, 4to yxke B Xlll Beke, Hapsgy C u3obpaxeHvem [OaBHO
noyYnTaeMbIX BCEN XPUCTUAHCKOWN LIEPKOBBLIO CBATBIX, TakMX Kak ceATMTeNs Hukonan Mupnukuinckuia
UNM CBATON BENUKOMYYeHWK [eopruid, B Halleld MKOHOMWUCK MOSIBUIIOCH M300pakeHue pyCCKMX
My4eHUKOB — KHsA3en Bopuca u meba, kaHoHM3MpoBaHHbIX B 1078 rogy. YBekoBeumBaHue WX
namsT! GbINO NPOAUKTOBAHO >XErnaHWeM MOYTUTL XXEPTBEHHbIV NOABUI CbIHOBEN KMEBCKOTO KHSA35
Bnagummpa — kpectutens Pycu, koTopbld Takke Obim NMPUYUCHEH K JMKY CBATBIX B YMHE
«PaBHOAMOCTOMbHOrO» MO MHULMAaTNBE ApYroro GyayLlero CBATOro — BENUKOIO KHsA3st AnekcaHapa
Hesckoro B 1240 rogy.

Takum 06pa3om, MOCTEMNEHHO B TPaAMUMOHHBIA KPYr BU3AHTUICKMX CBATbIX BXOOST U
HOBble [pEBHEpyCcCkne CBATble, pa3pabaTbiBalTCA WX WMKOHOrpadmMveckme KaHOHbI, KOTOPbIM
MKOHOMUCLbI creaytoT Ao cux nop. Tak Hanpumep, 6pates Bopuc u Mneb, nsobpaxatoTcst B NOMHbINA
POCT, B KHSPKECKMX ofexdax C KpecTaMu MyYeHMKOB B NMPaBoOW pyke U MevamMu B NEBOW (CM. UKOHbI
Hoeropogckon, [lckoBckoM M ApyrMx LWIKOM ApeBHepycckow ukoHonucu) [4]. WTak, BmecTe cC
passutTMeM [peBHEpPYyCCKOro rocygapcTBa pacLUMPSETCA U MOMOMHAETCA PYCCKUMU UMEHaMM
CMUCOK CBATLIX MYyYEHWNKOB, CBATUTENEN U Bna)eHHbIX.

Ewe Bo BrOpom nonoBuHe XIX Beka co3gaBanucb MWCCNEqoOBaHWMA MO UCTOpUM
OPEBHEPYCCKON UKOHOMWCHY, U3yyaroLume cryvam co3gaHusa «MKOHHbIX NMOPTPEToB» (BblpaxeHue .M.
dunnmoHoBa — npum. aBTopa) — 310 cratbu L. PunumoHoBa 06 MKOHHBLIX MOPTPETAX PYCCKUX
uapen; crtaten M. HekpacoBa 0 MOPTPETHbIX M300paXeHnaX pycckux CBATbIX U apyrue [5]. B cBoe
Bpems, 3amevaTteribHbll pycckun uctopuk B. KniodeBckun usdyyan namAaTHUKM OpeBHEpPYCCKOWn
XUTUNHOW NUTEpaTypbl, paccMaTpmBas XUTHSA Kak ICTOPUYECKUA UCTOYHWK, OOHUM U3 NPUMEPOB OH
BbliGpan o6pas cesAToro XIV Beka — Naxomusi Hepexotckoro [3].

B cosetckuin nepuoa wuctopuk M. B3gopHOB B cTaTbe MOCBALEHHOW MNoOpTpeTam
apxuenuckonos Benukoro Hosropoga B wukoHonucn XIV Beka, nucan cnegyrouwiee: «BOMPEKU
yCTOW4MBOMY MPeaCcTaBIeHNO O APEBHEPYCCKOM MUCKYCCTBE kak 00 MCKYCCTBE, KOTOPOE YyXaaroch
NPsSIMOTO  BOCMpPOu3BeAeHUss OEVCTBUTENbHOCTU...B T€4YEeHMe BCEro ANUTENbHOMO CyLLEeCTBOBaHWA
3TOr0 UCKYCCTBA XYAOXHUKN CTPEMUIUCE... 3anevaTneTb XUBble YepTbl CBOMX COBPEMEHHUKOBY [1;
132]. Janee V. B3gopHOB OTMeYaET, YTO B peakmx criyyasix NOpTPET 3amMeyaTeNlbHOro YyenoBeka
nucancst Npu €ero >KU3HW, HanpuMmep, KTUTOPCKME KOMMO3WuUWK, MNoaoOHble 3HAMEHUTOMY
n3obpaxeHunto cemelictea ApocnaBa Myaporo Ha dpecke B kueBckom cobope Cesaton Codpmu.
lpeyeckoe CNOBO «KTUTOP» B [OaHHOM KOHTEKCTe nepeBoauTcs OykBanbHO Kak «BrageTensb,
X03auH». B BusaHtum n [pesHen Pycu Tak umeHoBanu nuuo, NOCTPOMBLLEE HA CBOM cpedcTBa
xpaM. N30bpaxeHns «3aKkasymkoB» — KTUTOPOB, C MOMOLLBIO KOTOPbIX CO3A4aBariMcb LEpKBU MUIn
pacnucbiBan1cb MKOHOCTAaChI, ObINM pacnpocTpaHeHbl B CPeAHEBEKOBOM UCKYCCTBE M B 3anagHomn
Espone, n Ha Pycw.

M3BecTHa KTUTOpCKas WMKOHHas komnosvums «Monswmecs HoBropogubly, AaTvpyemas
npumepHo 1467 rogom (HOBropogckvMn MCTOPUKO-apXUTEKTYPHbIN Mysel-3anoBegHunk. WHB. Ne
7638) [4; 78]. VikoHa pasgeneHa Ha ABe paBHble YacTu: B BepxHeln nsobpaxeH [deucyc (B LeHTpe
Wucyc Xpuctoc Ha npecTone un obpalleHHble kK HeMy ¢ 0benx CTOpoH monswwmecs: Boromarteps,
MoaHH Kpectutenb, apxaHrenbl M anocTosbl); @ B HWXKHEN 4acTn, — CTosilme C MOAHATbIMA B
MOMUTBE NULAMM HOBrOpOAUbl. OTO LieNoe CEeMENCTBO: LUECTEPO MYXYMH pasHbIX BO3pacToB (C
pasHbIMK Npuyeckammn n 6opogamum) B GoraTbix ogexaax v xeHwuHa B 6enom nnatke B nnatbe 4o
nona c neBoro kpas. ¥ Hor Mmonsawmxcs nsobpaxeHbl ABoe Aeter B 6enbix pybalikax. HecomHeHHO
TO, 4TO MacTep nocTapancd 3aneyatneTb Yy3HaBaeMble XapakTepHble 4YepTbl  CBOWX
COBPEMEHHUKOB, HanucaTb WX «MKOHHBIW rpynnoBow nopTpeT». Hag ronosamun HagnvcaHbl MMeHa
HOBropoALEeB, OHU COXPaHWNUCb B McTopum: «pabbl Boxun Mpuropuin, Mapusi, Wakos, CtedaH,
Escetun, Tumodpen, Oncum n vYagbl...».

Kpome n306pakeHWn KOHKPETHbIX WCTOPUYECKUX MEPCOoHanui (MHOrda C «OKUTUAHBIMK
KnemmMamun», TO eCTb CO CLieHaMMN U3 XXM3HU CBATOrO A0 €r0 My4YEeHUYECKOro Umn Kakoro-To Apyroro
nogBura, B COOTBETCTBUW C >KUTUWHOW nUTEpaTypor) B APEBHEPYCCKOM WKoHonmucK Obinu
3aneyatneHbl Jaxe HeKoTopble pearnbHble COObITWS, OnucaHHble B neTtonucsax. [logobHbIM
Hauboree ApPKUM NPUMEPOM SBMSATCA MHOMOYMCIIEHHbIE HOBFOPOACKNE MKOHbI, MpeacTaBnsaoLme
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nobegy [locnoguHa Benukoro Hoeropoga Hag Cysganem. Camo HasBaHME  WMKOHOMWCHOW
KOMMO3WLMN COBEPLUEHHO YAMBWUTENbHO ANS HecBegyllero 4venoseka: «buteBa HoBropogueB ¢
cysganbuamuy. MNpaBocnaBHas MKoHa NOCBsiLLieHa GUTBE — YHUKanbHO!

B ucropuko-apxutekTypHoMm My3see ropoga Hosropoga xpaHutcsa ukoHa «Yyao Mpecesiton
Boropoauubl (ButBa mexay Hosropoguamu u cysgansuamn)» (Unn. 1), HanncanHas B 1460 rogy
(vHB. Ne 2184) [4; 104].

[pyroi BapnaHT WMKOHbI HaxoguTcA B TPETbSIKOBCKOW ranepee, AatupyeTcs nocreaHen
yerBepTblo XV crtonetna (nHB. Ne 14454) [4; ¢.123,124]. B Pycckom My3ee Takke HaxoguTtcs
OOHOMMEHHBIN NaMATHUK MKoHoNucK Hadvana XVI Beka (MHB. Ne 2129) [4; 164]. Camasn paHHssA 13
nepevncneHHbIX MKOH Hanbonee MOHYMeHTarnbHa, ee pasmepsbl: BbicoTa — 166,3 cM 1 LwnpuHa —
120,8 cm. OpgHako, k Hadany XVI Beka napameTpbl YMeHbLUAKTCS NOYTM BOBOE W CTAHOBSATCSH
COOTBETCTBEHHO: 87,8 Ha 63,8 cm.

CoXKET MNEepeyvMCcrneHHbIX WMKOH BOCXOAWUT K 4ydy OT MKOHbl «3HameHue [lpecsiTomn
Boropoauubi», NogpobHO ONWCAHHOMY B XXWTUM OAHOMO W3 [MaBHbIX YYAaCTHUKOB HEOObIMHbIX
cobbITuin — ceATuTenda MoaHHa, — apxuenuckona Hosropoackoro [2, 163-173]. Minmoctpaums 1.

ES S e

. Do
e i 3

MecTHOe neTtonucHoe npedaHue noOBEecTBYeT O TOM, Kak 3umon 1170 roga Bowcka
cysfanbckoro kHa3s CeaTocnaBa ocagunu Hosropoa, pasrpabue HoBropogckyto 3emnto. B nevanu
XWUTenu ropoga MOSUAMCL O CBOEM craceHMn. Ha TpeTbio HoYb, CTOsi Ha MOSUTBE apXMenucKon
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HOBropoackum MoaHH ycnbiwan ronoc: «Aon B uepkoBe Cnacutensi, 4To Ha VnbuHckom ynuue,
BO3bMK 06pa3 lMpeuncror Boropoauubl 1 BbIHECK €0 Ha ropofckMe CTeHbl MPOTVUB BparoBs; Toraa
yBUOMLb crnaceHue ropoay». YTpoMm CBATUTENb Nocrnan apxmabsakoHa ¢ KNMPOM NPUHECTU UKOHY, a
caMm C npuxoxaHamu cran cosepluaTb MonebHoe neHve B Benukow Lepksu Bo umst Cocpum —
Boxwuein MpemygpocTu. MocnaHHble HE CMOMMKM B3ATb MKOHY, XOTA OHa Obina He Tsxenas. Torga
CBATUTENbL CO BCeM cobopom npuwen B LepkoBb Xpucta CnacuTenst Ha WnbuHe ynuue, u Bce
3anenun monebeH boromatepu. Co crnoBamm «3acTynHuua xpucTuaHam» MKOHa cama ABUHyNnacb C
MecCTa, U CBATUTENb B35S €e Ha Pykn M NOHeC B OCTPOr. Beuepom Hauvamnca npuctyn, cTpensl
nocbinanuce goxaem. Apxuenuckon oaHH o6opoTMN MKOHY NULOM K HEMNPUATEMHO, HO OHa cama
noBepHynacb K ropoay, n u3 rnas boropoamupbl nokatunuce cnesbl. CBATUTENL NOACTaBUN QENOHD,
B KOTOpYto cobpan cnesbl. B 310 Bpemsa TbMa, CNOBHO nenen nokpbina BOMCKO Cy3darnbLeB, OHU B
CTpaxe cMelanuch 1 6binn pasduTtsl HoBropoauamm [2; 165-168).

B 4yecTb 3toro 4ygecHoro cobbiTvS apxuenuckon Hosropoackui WoaHH ycraHoBun
npasgHuk — 3HameHue lMpecBsiton Boropoanupl (27 Hosbpst). Cam 0b6pa3 «3HaMeHusi» ocTaeTcs
OJHOW 13 rmaBHbIX CBATbIHE Bennkoro Hoeropoaa n xpaHutca B cobopHom xpame Csiton Codhmm
Ha TeppuTopumn HoBropoackoro Kpemnsa — [etuHua.

KoMnosunumoHHoe pelleHne WKOH, MOCBSILLUEHHbIX YyAEeCHOMY W30aBMneHWo XuTenewn
Hoeropoga oT BoKWCKa Ccy3ganbCkoro KkHA3s CBdATOcnaBa, COOTBETCTBYET BbILIEN3NOXEHHBIM
cobbITUAM. VIKoHONKMCEL, AEMNUT UKOHHYHO NIIOCKOCTb Ha TPW FOPU3OHTarbHbIX pernctpa. B BepxHem
nM3obpaxaloTcs ABa XpaMa cnpaea W creBa: C O4HOW rnaBo — LepkoBb Cnaca-Ha-MnbuHe ynuue
M ¢ wecTtblo maeamu (5 Ha cobope u ogHa Hap 6GawHen) cobop Ceaton Codwumn. VimeHHO B
BEpPXHEM perucTpe rmaBHbIM AENCTBYHOLLMM NULIOM BCeraa ABnsetca apxuennckon MoaHH, KoTopbli
npeacTaeT Kak CBATUTENb B 0OCOObIX odexaax C KpectaMu U ¢ HumBom Bokpyr nuka. OH
BO3rNaBnsieT [OBe CUEHbl: TOPXECTBEHHbIN BbIHOC MKOHblI «3HameHue» u3 uepkeu Cnaca u
GnarocnoBeHune et Bepytowmx nepen Codmiickum cobopom (cobop obsizaTenbHO M3obpaxkaeTcs
BHYTPW KPEMOCTHOW CTEHbI, YTO COOTBETCTBYET AENCTBUTENBHOCTN).

CpenHuii U HWKHWUIA perMcTpbl MNOCBSILLLEHbI BOMCKaM HOBropoaLueB M cy3ganbues. CHavana
n3obpaxeHa BCTpeya Tpex BCafAHWKOB-MOCIIOB OT BPaXAEOHbIX CTOPOH M «Tyyay» CTpen Hag HUMK
NEeTALLMX HA FOPOACKYH0 KPEMOCTHYH CTEHY C BblCTaBNEHHON MKoHoW Boromarepu. Bowicka apyr nepea
OpYrom...I HakoHel, HWXKHSAS CueHa 3TO CTONKHOBEHME KOHHbIX BOWCK B LUiemMax, gocrnexax, Co
WMTaMM M MeYamu B pykax. 3HameHaTenbHo, 4To nobena HOBropoAueB NoaYepKMBaeTCs 34ecb B
pasgeneHnn BoncKka NPOTMBHUKA: OHA YacTb KOTOPOrO eLle CpaxaeTcs, a Apyrast BMECTe C KOHAMMN
pasBepHyTa B MPOTMBOMONIOXHYO CTOPOHY W CIIOBHO «OEXUT» C MKOHHOW docku. MNMpu atom none
CpaxeHus ycesaHo pa3bpocaHHbIMU JOCTexamu, a Takke paHeHbIMU 1 YOUTbIMK cy3aarnbLamu.

Takum 06pasom, uctopuyeckoe npotnBocTosiHue Bennkoro Hosropoaa v Cysgans B KoHUe
Xl Beka HawWmno cBOe OTPaxeHWe B WKOHOrpamum HOBrOPOACKOM WKOHOMWUCHOWM  LUKOMbI.
McTopuyeckass ocHoBa croxeTa «BuTBbI HOBropoAueB C cysgarnbuamu» Obina 3akpensnieHa B
NETOMUCHBIX WCTOYHUKAX W B XWUTUWHOW nuTepaTtype, 3anedatneswenn obpa3 HOBropoackoro
nacTbipsi — apxuenuckona VoaHHa, kak akTMBHOTO y4acTHMKa 3Toro cobbitus. Kpome Toro, nobena
Hosropoga morna ObiTb M nopaxeHueM, ecnu Obl He 3acTynHuyecTBo Boromatepu uyepes
YyOOTBOPHYIO WKOHY «3HameHune», — o0coObli o06pa3, CTaBLUMIA CUMBONIOM HOBFOPOACKOWA
MKOHOMMWUCHON LUKOMbI, KyNbT KOTOPOro yTBEpAMCca nocrne nobenbl Hag HENpUATENEM M YyaecHOro
cnaceHusl XXuTenewn ropoga ot rpabexa n Hacunus.

Ha npoTsikeHMM MHOrMX BEKOB CBOErO Pas3BUTMSi MpaBOCnaBHasi WKoHa Obina Ans
MKOHOMUCLEB TeM waeanbHbIM MPOCTPAHCTBOM, BHYTPM KOTOPOro COBepLlanucb B NepByto
ovepenb, naearnbHble C TOYKU 3pEeHUS XPUCTUAHCKOW Mopanu U HPaBCTBEHHOCTU MOCTYMNKK, TO €CTb
NOABUIM BEpbI, CaMOMOXepTBOBaHWA, NocTa, MONuTBbl U T. 4. Hago ckasaTtb, YTO U B Halle Bpems
MKOHOMMUCLbI CO30al0T HOBbIE KOMMO3ULMKW, 4TOObI 3anedyaTtneTb NoaBuUrM HOBOMYYEHMKOB U
cTpacToTepnueB XX cronetusi. Cpean HUX u nogeur HebecHoro nokposuTens Llapckoro Cena —
HacToaTens EkatepuHuHckoro cobopa — WoaHHa, He Tak AaBHO KAaHOHU3MPOBAHHOTO B YMHE
CBSILLLEeHHOMYYeHuKa (namaTb 13 Hosbps).

CesAweHHunK MoaHH Kodypos (1871-1917) cTtan ogHOM M3 MepBbIX XEPTB HOBOW BNactu
cpean ayxoBeHcTBa. OceHbto 1917 roaa GonbLlUEBUCTCKUE OTPSiAbI CTanu apTUINEPUACKMM OrHEM
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aTtakoBaTb Llapckoe Ceno, koTopoe 3awmwany kKasaku nog KoMaHgoBaHuem reHepana [1.H.
KpacHoBa. Mo wuHuumatvee npoTtomepess MoaHHa KouypoBa, BCTPEBOXEHHbIE XUTENW ropoga
COBEPLUMIIN  KPECTHbIM Xod4 OT EkaTepuHuMHckoro cobopa [0 OKpauwH, rge  npoucxogunu
BOOPYKEHHbIE CTOSNIKHOBEHUS, C MOSIUTBOM O NpekpaLllieHnn 6paToybuicTea. 3a MonuTey «o nobeae
ka3akoB» 0. WMoaHH Obin pacctpensiH. CoBpeMeHHasi XUTWUHas WKoHa cBAToro MoaHHa
Llapckocenbckoro BbINoOfHeEHa B COOTBETCTBUM C TpaduLMsSIMU, HO €CTb M HEKOTOpble HOBLUECTBA.
IpeBHepycckne mactepa B LEHTParnbHOM MpsIMOYronbHOM YacTu MKOHbI, Ha GOorblueit MOBEpXHOCTM
nucanu nsobpakeHne camoro CBSITOro, a Mo NepuMeTpy — MHOXECTBO KMerMM CO CLieHamu U3 ero
XnTusl. B OpeBOntoLIMOHHOM Poccn MHOMME XUTUIRHBIE TEKCTBI BbIN XOPOLLO U3BECTHBI B CEMbSIX, MX
peryrnsipHo nepeqnTbIBanu B TeMEHUe roga, NosToMy 3Hanm dakTU4eckn HamsycTb, U BepytoLme Nerko
«4nTanu» o OETCTBE M KOHOCTM CBSATOrO MO KieiMaMm, paccmartpyBarnv CLeHbl Yyaec U MyYeHn4ecTsa.
MkoHonmcel, 06bI4HO rMaBHOE BHUMaHMWE YOENsn LEeHTparbHOM KOMNo3vumm, a kneiva obinv ans Hee
cBoeobpasHoi «pamoiiy. Tak Hamnpumep, HoBropogckasi ukoHa «[Ietp u Maeen» XVI Beka nmeet 18
Knenm, a «Hukonan Yygorteopeu ¢ xxutnem» XVII Beka — 24 knenma v T.4.

HoBas nkoHa «CesweHHoMy4eHnk NoaHH Llapckocensckuiny nmeet Beero 10 kneinm n pasmep
mx OGoree 3HauMTENbHbLIN, YeM 3TO ObINO MPUHATO A0 Hadvana XX Beka. Ocobo noGonbITHBI C
MCCMNenoBaTenbCKON TOYKU 3PEHUST HWXKHWE [Ba Krelma: CO CLEHOW KPeCcTHOro xoda BO [MaBe C
MoaHHOM KouypoBbiM, MbiTaloLLMMES nepeybeavTb npencTtaBuTeneil HOBOW BMAcT, M CO CLIEHOW ero
KasHW — pacctpena. Ha obenx komnosnumsix n3obpakeHbl «Curbl 3Mna» — JoaM BO BCEM YEPHOM
(anvHHBIE NNaLw, BBICOKME canoru, Ha rorioBax Kemnku), HO C KpacHbIMU PEBOMHOLIMOHHBIMU MOBA3KaMM
Ha pykax. O4yeHb peanuncTuyHa cleHa paccTperna Ha doHe EkatepuHuHckoro cobopa: Tpoe nanaven ¢
HaLeneHHbIMM BUHTOBKaMM U domrypa Mosioforo CBSLLEHHMWKA KIMOHSILLAscs HabokK, ymypatoLasi.

PaccmatpmBasi aaHHy0 MKOHy B EkaTepuHuMHckoM cobope ropopa [MyLlkuHa, MOXHO
COMocTaBUTbL COXpaHuBLUMECS dhoTorpadmyeckne n3obpaxerms otua MoaHHa U ero MKOHOMUCHbI
006nuK, B KOTOPOM Y3HAKOTCS MOPTPETHbIE YepTbl, AeTanu NPUYECKU, Aaxe BblpaeHue nuua. Takum
0o6pa3om, MOXHO KOHCTaTMpoBaTb MOSIBIIEHNE HOBbLIX WKOHOTPadhUyYeckUx KOMMO3MUUA B
COBPEMEHHOW MKOHOMMUCK, KOTOpble BKIOYAOT B OOLLMIA NAHTEOH PYCCKUX CBSITbIX HOBblIE MMEHa U
HOBbIE UCTOPUYECKME NOABUMM BEPbI 1 CAMOMOXEPTBOBAHMS.

Cpean OrpoMHOro naHTeoHa CBATbIX BeNMKoMy4deHukoB Poccuiickux ocoboe MecTo
3aHumaeT noasur muTpononuta [lerporpagckoro u Fpoosckoro BenvamwuHa (B.IN. KasaHckoro)
(1873-1922).
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M3BecTHO, 4TO y4yacTByss B 3acefaHusix MomectHoro CobGopa Pycckoii lMpaBocnasHoM
Luepkeu oceHbto 1917 roga, mutpononut BeHmamuH oTtcnyxun nutypriuto B EkatepvHMHCKOM
cobope 1 roBopun ¢ npuxoxaHamm o 6e3sMHHOYbMeHHOM 0. MoaHHe KouypoBe, a Takke nocetun
CemMblo MOKoMHOro. B xoge nevanbHO 3HAMEHWUTOW KOMMAHWUW COBETCKOW BMACTWM MO U3bATUIO
LIEePKOBHbIX LIEHHOCTEN, MuTpononuT BeHnamuH, apxumaHgput Ceprun, npodeccop HO.M.
Hoeuukuii n .M. KoBLuapoB 6binn apecTtoBaHbl, OCyXAeHbl U B HOUb Ha 13 aBrycTta paccTpensiHbl B
HecKkonbkux kunometpax ot [letporpaga. CoBpeMeHHasi MKOHA HOBOMYYEHWKa MWUTPOMonuTa
BeHvamuHa Takke HanncaHa Ha OcHOBe coxpaHuBLumxcst doTtorpadmi ceatoro (Unn. 2). OgHo s
KMEeNM XUTUMHOW WKOHbI NepegaeTr atMocdepy cyaa HOBOW PEBOMIOLMOHHOM BRacTu Hapg
3awmTHYKaMm Bepbl 1 Llepksu: «be3boxHUM ocyxaatoT CBsilLleHHOMYYeHnka BeHnamuHa u ke ¢
HUM Ha cmepTby» (Mnn. 3).

[daHHoe KkneiMo nopasvTeNlbHO KOHKPETHO: Ha MepeqHeM nnaHe cyd  Hag
MHOTOYMCIIEHHLIMU OOBUHAEMbIMU (Cpean HUX HUMGaMK OKpYyXXeHbl OyayLumne CBSTble MYYEHHUKN),
nop, OXpaHow CTpaxeln ¢ BUHTOBKaMW; crieBa netepbyprckas TioppMa «KpecTbl» B BUAE KpecTa, rae
HaxoQunNuUcb 3akmtouveHHble; crnpaBa — Tpouukuin cobop AnekcaHapo-HeBckon naBpbl —
peangeHuun mutpononutoB CaHkT-lNetepbypra — [lerporpaga. MiMeHHO Tam Ha Hukonbckom
knagbuile naBpbl HaxoguTcs Bpartckas 6e3biMAHHas Moruna, rge MoKoATCS pPacCTpensHHbIe
NaBpCKne MOHaxu U Hag KOTOPOM COBEPLUAETCH NaMsATb 0 MUTpononute BeHnamumHe.

3aBepluas kpaTknin 0630p HEKOTOPbLIX MKOHOMUCHBIX CHOXKETOB KaK APEBHEPYCCKUX, TaK U
COBPEMEHHBIX, CBA3aHHbIX C COOLITUAMW PYCCKOM UcTopun Havana XX Beka, crieqyeT Noa4YepkHyTb
MX BaXXHOCTb M 3HAYMMOCTb AN MOHUMaHWA OCOBEHHOCTEN OTEYECTBEHHOW KynbTypbl. Pycckas
KynbTypa BepHa MpUHLWMNY NPEeeMCTBEHHOCTU, NPUBEPXKEHHOCTN TPaaMUMsM, OHa XM3HECNOCOOHa
M CUMbHa B CO34aHMN COBEPLUEHHO HOBbIX UKOHOTpaUYecknx NaMsATHUKOB, HOBbIX M300OpaKeHUn
CBAITbIX U UX XUTUNHBIX UKOH. HanpalumBaetcs napagokcarbHbli BbIBOA O TOM, YTO TPaAULMOHHAs
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pycckasi UkoHa MOXeT ObITb HeOObl4aNHO COBPEMEHHON.
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Abstract

The main aim of this article is to create methodology which allows to find out if Russian municipal
government use all their powers to stimulate innovative activity of the local enterprises. We use
statistical data about territory development reported by several Russian municipalities which was
granted the status of Science City (SC) by Federal Government or created Special Economic Zone
(SEZ) on the part of their territory also by permission of the State. Our main interest is to find some
relationship between performance of the local enterprises and different policies of the municipality.
We use econometrics to create evidence that there are some connections between enterprise
financial performance and local government policies of the Russian SC and SEZ. Tax incentives
and construction of apartment houses are mostly attractive policies for innovative enterprises. Other
local government duties such as culture development and so on are not important for enterprise’s
performance. In consequence, we conclude that Russian municipalities don’t pay enough attention
to other than economic stimulus policies that can explain poor performance of such development
institutions in Russia as SC and SEZ.

Key words: special economic zones, science cities, logistic regression, business location choice,
foreign direct investments.

JEL: R58, 018, H32.

Introduction

Since 1999 year in Russia was introduced by Federal Law special territory development
vehicle Science City (SC). Science City is the municipality with the status of the city district having
high scientific and technical potential with city-forming scientific-industrial complex. Science Cities
in Russia have their own local governments which fill special statistical report on their performance
every year. Theoretically, SCs are aimed to create regional industry clusters. In fact, some of
existent Russian SCs specialize in such industries as aerospace, agriculture, chemicals, electronics
and so on.

Another territory development vehicle which was introduced by Federal Law in recent

© Borochkin A.A., 2016
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years was Special Economic Zone (SEZ). By the law SEZ is the part of the territory of the Russian
Federation which is defined by the Government of the Russian Federation and on which the
specific mode of implementation of business activity acts, and also can be applied a customs
procedure of a free customs area. SEZs are aimed to attract foreign investments offering
multinationals some tax incentives to open subsidies in Russia.

In this article we will find out which local government policies rendered itself as the most
useful and which policies are thought to be useful theoretically but are not applied by Russian
municipalities to provoke innovation growth.

Empirical analysis of success of SEZ in various countries (China, India, Europe and some
others) is performed by [1], [2], [3]. The regional innovation systems, innovative networks and
industry clusters are explored by [4], [5], [6]. Some of these studies find that enterprises can create
clusters and networks without connection to space. So, regional competitiveness characteristics
would be not so important for the firm operating on international level.

Some empirical work on small and medium sized enterprises creditworthiness may be
found in [7] and [8].

There has been some discussion in recent research about the role of the regional
characteristics in attracting innovative enterprises and general business development. The most studies
confirm that space matters: [9], [10], [11], [12]. But also exists the point of view that enterprises are likely
to perceive that regional characteristics affect their financial performance, but, in fact, they don't. Look,
for example, at [13], the study on the access to finance for the firms in deprived areas.

Studies on location choice mostly confirm the hypothesis that space matters. In these
studies various regional indicators such as ecological, labor, transport development are explored:
[14], [15], [16], [17]. All in all there are two main discussions in mentioned papers. First, weather
regional characteristics do matter or this influence is purely subjective opinion of the local
enterprises and inhabitants. Second, modern communication technologies allow enterprises to form
clusters and knowledge network internationally, so regional competitiveness characteristics are not
so important for them.

Tax issues regarding regional development are discussed by [18], [19], [20]. These studies
find that tax incentives have influence on the firm's performance and regional development, but
poorly designed legislature and corruption can nullify economic stimulus.

Data and methodology

As the main data source about social-economic characteristics of the municipalities we
used yearly reports entitled “About the reached values of indicators for an assessment of efficiency
of activity of local governments of city districts and municipal areas for 2012 and their planned
values for the 3-year period” which are issued by every Russian local government.

Our data source for financial statements of the Russian private and public companies is
the FIRA-Pro rating agency (one of leading suppliers of financial information on the Russian public
and private companies). We used financial data for a 2012 year.

Finally, to separate enterprises in two groups: innovative enterprises and all others we
used special research “Innovative activity of the organizations for types of economic activity” of the
Russian state statistics bodies (Russian Federation Federal State Statistics Service, 2013). Some
descriptive statistics are presented in table 1.

As a first hypothesis, assuming the difference in financial performance of the enterprises,
we test what financial coefficients it influences most of all. Since SC and SEZ can offer tax
incentives to the enterprises one can suggest that profitability ratios matter. Turnover of assets may
be influenced by regional transport development, liquidity ratios and financial leverage may be
connected to solvency of the local government. If we find many independent financial variables that
influence the choice of the enterprise location we can conclude that local government implement
wide variety of stimulation policies aimed to attract innovation to the city district. For this purpose
we use model of logistic regression in which independent variables are financial coefficients of the
enterprises and dependent variable is the choice of the particular region maid by the enterprise (0 —
the rest of Russia, 1 — SC or SEZ). Many studies of enterprise location choice use similar
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regression models, see, for example, [21].
Table 1

Number of enterprises situated in Science Cities (SC) and Special Economic Zones (SEZ) by
capital cities and the Rest of the Russia (RoR). Crosstabulation

Eirg:tglr%i?igus/ RoR Moscow Pete?stzburg Total
RoR 8339 2254 774 11367
SC 35 165 0 200
SEZ 141 31 8 180
Both SC and SEZ 0 27 0 27
Total 8515 2477 782 11774

As a second hypothesis, we run several linear regressions to find out if there are
connections between social-economic characteristics of the municipality and the financial
performance of the local enterprises. Russian municipalities report more than 80 characteristics
about the small and medium-sized enterprises, the population, the water and energy supply,
housing availability, the level of a salary and the facts of its delay, the general satisfaction with
actions of local authorities from the population. Several regression tests allow us to evaluate the
connectivity level between policies of local authorities and its influence on the target enterprises. In
fact, local governments have many powers on regional level, but do they use them?

Choice by the enterprise of the territory of residence
The choice of the business location is maid on the basis of the expected bonuses of the
territory. We test the hypothesis that if local powers are doing enough job to increase financial
performance of existent business entities, new enterprises will enter the municipality. So the choice
of the enterprise is based on the expected financial performance which it hopes to achieve in new
location. We run several logistic regression tests to determine which financial coefficients may
influence the enterprise choice of location. Unfortunately, only one ratio has statistically significant
result (reported in table 2).
Table 2

Binary logistic regression used to test the enterprise choice of the territory of residence

Territory choice
Net Profit/Revenue 1,324* (0,557)

Constant -3,33 (0,051)

* p<0.05; standard errors in parenthesis
Dependent variable is Territory status. 0 — the rest of the Russian economy,
1 — development territory.
Goodness-of-fit test -2 Log likelihood 3524,409; Cox & Snell R Square 0;
Nagelkerke R Square 0,001.

Net Profit / Revenue has regression coefficient 1,324 with standard deviation 0,557
(p<2%). This result shows again that local authorities bet on the tax incentives when attracting
innovative businesses (see table 2).

Influence of social-economic characteristics of the Russian Science Cities and
Special Economic Zones on the financial performance of local enterprises

If local government improve living conditions it will attract more qualified workers and better
businesses. Incentive policies of the municipal authorities may provoke labor and business migration to the
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area with better living environment. Obviously, financial performance of the local enterprises should be
better than average. To evaluate which territorial characteristics influence on the business activity we run
several regressions (see table 3) where independent variables were financial coefficients and financial
indicators and dependent variables were social-economic characteristics of the territories. We use log
(Assets) and log(Revenue) as a proxy for company size.

Results show that there are several statistically significant relationships between social-
economic indicators of territorial development and financial performance of the enterprises. There
are positive relationship between hot water consumption and liquidity ratios and no relationship
between Capital Investments per person and financial performance of the enterprises. Such
territorial characteristics as Availability of Parks and Clubs also have no significant statistical
connection with financial performance of the enterprises (not reported). Since it is difficult to believe
that overall territorial development is not important for business location choice, and other studies
confirm this fact [10] we conclude that such policies are not implemented nowhere in Russian SC
and SEZ. Local governments use very narrow set of incentives in spite of the fact that the law gives
them more powers. In fact, our research revealed that municipalities try to be solvent themselves,
give enterprises tax incentives and help workers to buy houses or apartments. Other modern
policies such as development of parks and clubs, transport, attracting foreign direct investment
(possible proxy is Capital Investments per person) are not implemented.

Table 3

Linear regressions results for social-economic indicators and financial performance of the
enterprises

Dependent Independent variables
variables (1) Q) (3) 4) (5) (6) () ()
-1,491 ,135
(1 (1,356) (,057)*
-,244 -3123,309 -,387
2) (,086)**  (1868,137) (,160)*
,005
3) (,002)**
,566 176,890 ,067
(4) (,208)* (84,572)* (,031)*
,002 ,004
(5) (,001)* (,002)
-,001
(6) (,000)
* p-value < .05 ** p-value < .01 Standard errors in parenthesis.
Independent variables: Dependent variables:
(1) Ln(Assets) (1) Share of insolvent municipal
(2) Ln(Revenue) organizations fixed assets in the total share
(3) Assets/Equity of the municipal organizations fixed assets
(4) Current Assets/Current Liabilities (2) Average annual number of resident
(5) (Equity-Fixed Assets)/Stocks (3) Municipal Workers Salary Arrears
(6) (Current Liabilities + Long-Term (4) Capital Investments per person
Liabilities)/Equity (5) Monthly salary at the large enterprises
(6) Living space per person

(7) Percentage of population which
improved living conditions, in the total number
of whom claimed that this was nessary

(8) Consumption of hot water in
apartment houses
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Conclusions

In this empirical study of Russian development territories (Science Cities and Special
Economic Zones) we conducted several statistical tests aimed to find relationship between
enterprise financial performance and municipal government policies. The enterprises situated in the
SC and SEZ shows on average better financial results. We found also that the choice of innovative
business location is determined mostly by local tax incentives.

We find statistically significant evidence that to attract innovative enterprises Russian
municipalities try to be solvent, offer tax incentives for business and help local inhabitants to buy
houses or apartments. Other modern policies such as development of parks and clubs, transport,
attracting foreign direct investment are not implemented.

In methodological terms was improved efficiency assessment technique of the municipal
authorities using Russian data on Science Cities and Special Economic Zones.
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Abstract
Reading this article you can understand how it is important to evaluate the region before investing
in its corporations. The idea of this article is to keep interest of investors on our attractive Kemerovo
region. In the article you can see how many Kuzbass profitable companies there are in the
Kuzbass. In the text we will discuss the main question: Is it profitable to invest in coal mining in the
Kemerovo region? At the end you will find the answer.

Key words: investment attractiveness, Kemerovo region, coal, mining, evaluation, metal industry.

AHHOTauusA
AKTyanbHOCTb 4aHHOW paboTbl HE BbI3bIBAET COMHEHWI, TaK Kak MHBECTOpPAM BaXHO MOHATb, YTO
ABMSAETCA CTOSILMM ANs1 BROXEHUA. B ycnoBusix cOBpeMeHHOW HecTabwunbHOW NONUTUYECKON
06CTaHOBKM pecypcbl CTpaHbl B LIENIOM, a TaKkke KOHKPETHbIX obnacten sBnsioTcs 0cobo
3HaYUMbIMMN.
B paHHOI cTatbe npousBeaeHa OoueHKa npuBnekaTenbHOCT KemepoBckoi obnacty, onupasicb Ha
AaHHbIE MO YroNbHOW MNPOMBILLIIEHHOCTY 3a NOCNEeAHUe rofbl.

KnioyeBble cnoBa: WHBECTMUMOHHAs MpuBnekaTenbHocTb, KemepoBckasi o6Gnactb, Yyronb,
nobblva, oueHka, MeTannoobpabaTbiBatoLlasi MPOMbILLNIEHHOCTb.

Kemerovo region is situated on southeast part of Western Siberia and is founded at the
same distance from west and east boundary of the Russian Federation.

The Kemerovo region is famous for coking coal mining in the amount of more than 75 %
(3]

The table shows us statistics of coal mining in the Kuzbass for the last 5 years [6; 7].

© Boyko V.E., Kiselev A.B., 2016
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Table 1
Coal mining in the Kemerovo region (million tonnes)

2011 2012 2013 2014 2015

Coal 189 202 203 209 215,8
Including:

Bituminous 188 201 203 209 152,9
Including:

Coking 47,5 51,6 52,9 55,2 62,9

Cleaned coal 92,9 71,9 76,5 81,8 -

Also there is developing metal industry (ferrous and non-ferrous metallurgy) in the
Kemerovo region [1;2].

We will view 3 Kuzbass coal producers for evaluating the investment attractiveness of our
region.

The largest coal producer in our region is OJSC “SUEK” [4]. SUEK operates at 17 open
cast and 12 underground mines in 7 regions of Russia.

Open cast-mined coal make up 68% of our total output, while deep-mined coal are 32%.
Between 2005 and 2013, total annual output grew by 37%: deep mining was up 49%, open mining
was up 32%. This progress was achieved through SUEK'’s production expansion program, its
sound investment policy and its increased efficiency.

According to the SUEK' JORC Code report as of 1 April 2011, audited by SRK, the proved
and probable coal stocks of the Company are 5.61 billion tons. According to this indicator, SUEK
ranked fifth in the world.

Output (thousand tonnes):

120000 Qutput, thousand tons
100000 97467  gpam
v {-\.
79407 pe S 86238 95218
91704 @ s
80000 |40360 ?5500 {)
e 66212
66033
63534 650350 62637
52671 52833 55753
40000 50089
20000 26574 28170 29985, 140 29581 S1 433 30258
22928
20280
D 1

2005 2006 2007 2008 2009 2010 2011 2012 2013

= total deep mining open mining

EVRAZ [9] is a vertically integrated steel, mining and vanadium business with operations
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in the Russian Federation, Ukraine, the USA, Canada, the Czech Republic, Italy, Kazakhstan and
South Africa. EVRAZ is among the top steel producers in the world based on crude steel production
of 14.3 million tonnes in 2015. A significant portion of the company's internal consumption of iron
ore and coking coal is covered by its mining operations. The Group is listed on the London Stock
Exchange and is a constituent of the FTSE 250. EVRAZ employs approximately 90 000 people.
The company's consolidated revenues for the year ended 31 December 2015 were US$8,767
million, and consolidated EBITDA amounted to US$1,438 million.
The diagram shows us EVRAZ coal mining for the last 9 years.

Production volumes - Coal

25,000
20,000

15,000

000°MT

10,000

5,000

1} m

2007 2008 2009 2010 20m 2012 2013 2014 2015

Raw coking coal (mined) -# Coking coal cencentrate (production) 4% Raw steam coal (mined)
=& Steam coal concentrate (production)

2007 2008 2009 2010 201 2012 2013 2014 2015

| 3,939 9,065 10,300 7509 6303 15,510 18933 21,062 20415

duction) 000MT 1,897 7,350 6,914 6,768 6,501 10,985 13,664 13,936 13,601
| 2,980 4901 4145 3830 2965 2,283 1432 757 MNIA

o 801 1,043 1503 859 421 a9 33 A

1. Numbers can be different from the published earlier due to the minor alterations in calculations.
Supplied by @ Euroland.com
RUSAL is a leading, global aluminum producer [8]. RUSAL operates in 19 countries on 5
continents.
Let’s look at main characteristics of RUSAL.
We can see growths of main characteristics of the company for the last 3 years at the table
below. Shares of a firm reached their maximum at the first dates of month.
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Key operating and financial figures

2015 204 22013 2012 2011 200 2009 2008 2007

Operating data 1}

Primary aluminium produc tion (Kt) 3645 3601 3857 4173 4123 4083 3846 4424 4202
Alumina produc tion (Kt) 402 T.253 730 7477 8154 T840 TFTITE 11,317 11,347
Bauxite mined (Mt Wet) 12112 12108 11.8¥6 12.365 13.5 11.8 1.3 19.1 18.5

Financial data (m US5%)

Revenue 8,580 9,357 9,760 10,891 12,291 10,979 B,165 15685 13,588

Adjusted EBITDA 2 2,015 1,514 651 915 2,512 2,597 595 3,526 4620

Met Income ss8 (81} (3,227} (528) 237 2,867 821 (5984) 2,805

Certain non-IFRS measures

fﬂr;;;:“f cashopersting cosis 1,455 1,729 1,907 1946 41584 1,693 1471 1815 1778

Met Debt (m USS) ¥ 8,372 6,837 10,109 10,829 11,049 11,472 13,633 13,170 8,395
MNote:

Figure based on total attributable output.
I Adjusted EBITDA ic caiculated st resuls from operating activities adjusted for amortisation and depreciation,
airmeant charges and loss on disposal of property, plant and equipment.

ts for 2010-2011 and on management sccounts for 2006-2000

Based on IFRS Financial Statems
Met Debt is calculated as Total De
Company’s loans and bormowings at

cash and h equivalents as at the end of the
the end of the perod.

' Forall perods

penod.

For evaluating the investment attractiveness of our region we have chosen rating agency
called «Fitch Ratings». 23/10/2015 Fitch Ratings has affirmed the Russian Kemerovo Region's
Long-term foreign and local currency Issuer Default Ratings (IDRs) at 'BB-'; outlook Stable.

«Fitch Ratings» [5]: «Fitch Ratings has affirmed the Russian Kemerovo Region's Long-
term foreign and local currency Issuer Default Ratings (IDRs) at 'BB-' and its Short-term foreign
currency IDR at 'B'. The agency has also affrmed the region's National Long-term rating at
'‘A+(rus)'. The Outlooks on the Long-term ratings are Stable.

Fitch has also affirmed the region's senior unsecured debt at Long-term local currency
'BB-' and at National Long-term 'A+(rus)'".

The affirmation reflects Fitch's unchanged base line scenario regarding the region's
marginally positive operating balance and gradually growing direct risk, in line with the region's
ratings».

Fitch expects the region's operating balance to consolidate at low positive values during
2015-2017, but the current balance to remain negative. Budgetary performance will be underpinned
by growth of tax proceeds due to improved financials of mining and metallurgical companies, which
are the largest taxpayers in the region.

In 2014, the operating balance returned to positive territory, driven by a 50% increase in
transfers and modest recovery of corporate income tax. The latter was driven by the improving
earnings of local exporters following the stabilization of prices of key commodities and the
depreciation of the ruble.

Fitch expects Kemerovo's direct risk to grow to 70%-75% of current revenue by end-2017,
which is still consistent with the region's ratings. We also expect the deficit before debt to narrow
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due to cuts in capex limiting debt growth. The wide deficit before debt during 2012-2014 had
resulted in a rapid rise in direct risk to RUB51bn (57% of current revenue) at end-2014, from
RUB19bn (21%) in 2011.

Kemerovo has low contingent risk stemming from public sector entities' financial debt and
issued guarantees. In late 2011, the region imposed a moratorium on new guarantees issuance
and as of 1 October 2015 the region had no outstanding guarantees.

The region has a concentrated economy weighted towards coal mining and ferrous
metallurgy. This provides an extensive tax base for the region's budget, accounting for 79% of
operating revenue in 2014. However, this also means a large portion of the region's tax revenues
depends on companies' profits, resulting in high revenue volatility through the economic cycle given
its less diversified profile.

Kemerovo demonstrated close to zero GRP growth in real terms in 2014, following the
deterioration of the national economic environment».

From this evaluation we see that the Kemerovo region is attractive for investors because
of coal mining and metal industry and their profitability depends on investments. Fitch considers
that an improvement in the operating balance to 6%-8% of operating revenue and maintenance of a
debt payback ratio (direct risk to current balance) below 10 years on a sustainable base could lead
to an upgrade.

The inability to maintain a positive operating balance on a sustained basis or an increase
in direct risk above 90% of current revenue could lead to a downgrade.

Rating of our region changed on ‘BB-‘ by Fitch in 2014 year, but in 2013 year it was
evaluated as ‘BB’; outlook Stable.

To sum up we can say that the Kemerovo region is attractive for investments. Outlook
Stable instills confidence.
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Abstract

This paper generalizes the notion of an enterpise’s competitiveness, puts emphasis on the main
factors wich ensuring the competitiveness of industrial enterprises in the long-range outlook.

This article discusses the use of the results, which are very relevant to the problems in the strategic
management of an industrial enterprise. The ways to enhance the effectiveness of an industrial
enterprise’s work are recommended based on the algorithm for the mobilization of the reserves
aiming to enhance its strategic technological competitiveness, as the universal mechanism which
meaning a rational choice of the reserves among the alternatives according to their functional
importance is proved, at coherence of all procedures of the formation complex of strategies.

The features of the identification in the analysis using the modular approach to the identification of
reserves for providing an effective operation of production systems, reflecting system parameter
estimation, on this basis, introduced into scientific arsenal of the concept of the identification
threshold, which determines the ratio of the amount taken into account in the identification of the
indicators to the total possible in the identification number.

Key words: competitiveness, industrial enterprise, strategic management, reserve, effective,
mobilization, model, processes and infrastructure.

AHHOTauusA

Cratbss 00600LW@eT MOHATME KOHKYPEHTOCMOCOOHOCTM NpeanpusiTusi, BblAensieT OCHOBHble
dakTopbl, obecrneymBatolMe  KOHKYPEHTOCNOCOOHOCTb  MPOMbILSIEHHBIX — MPeanpusTuii - B
[ONTOCPOYHON NEepCrneKkTUBe.

B paHHOW cTaTbe AUCKYTUMPYIOTCS BOMPOCHI, CBA3aHHblE C KpaWHe akTyasrbHbiMWM npobnemamu
CTpaTerm4eckoro MeHempKMeHTa MpOMbILLIEHHOIo npeanpuAaTuAa. PeKOMeH,qOBaHbI nyTn
NoBbILEHNs 3DDEKTUBHOCTN U PeE3YNbTaTUBHOCTM PabOTbl NMPOMBLILUNEHHOTO MPEANnpUATUS Ha
OCHOBe anroputMa MoOWNM3auMM pe3epBOB C Lefbl  MOBbLIWEHUS €ro  CTpaTernyeckom
TEXHOMOIMYECKON KOHKYPEHTOCMOCOBOHOCTU Kak YHMBEPCANbHOrO MexaHu3ma noapasyMeBatoLLEero
pauMoHanbHbIN BbIGOp pe3epBOB Cpeaun anbTepHaTMB, COrnacHo X YHKLMOHANbHOW 3HAYMMOCTH,
npw cornacoBaHHOCTN Bcex Npoueayp hopmmnpoBaHns koMnrekca cTpaTeriin.

KnioueBble crnoBa: KOHKYpPEHTOCMOCOOHOCTb, MPOMBILSIEHHOE MNpeanpusaTie, CTpaTernvyeckui
MEHeKMEHT, pe3epB, ahdeKTUBHbBIN, MOBUNM3aLus, Mogernb, NPoLecchl U MHAPaCTPYKTypa

C ogHoOM CTOpOHbI — nocneacTeus rnobanusauum obLLIEMUPOBOro  3KOHOMUYECKOrO
NPOCTpPaHCTBa, C APYrov - MPOOOIHKalOWMNCA MUPOBOWN CTPYKTYPHBIN M (PUHAHCOBLIA KPU3NUC, a
TaKke OCODEHHOCTM POCCUMACKOA SKOHOMUKM, MPUBENU K XECTKOMY OOOCTPEHMIO MEeTodOoB
KOHKYpPEHTHOM ©6opbbbl B XO3SINCTBEHHOW  AESTenbHOCTU  BGONbLUMHCTBA  OTEYECTBEHHbIX
NPOMBILUIEHHBIX NPEANPUATUR, YTO, HECOMHEHHO, MOAHMMAET NPobremy KOHKYPEeHTOCNOCOBHOCTM
NPOU3BOACTBEHHLIX W OpPraHMW3aLMOHHbLIX  CTPYKTYp, MNpakTudecku mobo  oTpacneBom
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NPVHAOMNEXHOCTW, Ha KayeCTBEHHO HOBbIN YpPOBEHb. B yCrnoBusX Takow reononutu4eckon wu
MaKpPO3KOHOMUYECKOW  HEONpeAerneHHOCTU  YCroBMEM  OOMrOCPOYHOrO0  CyLLEeCTBOBaHWS
nNpeanpuAaTUN  CTAHOBUTCA [OOCTMXKEHME YCTOWYMBOrO pPasBUTUS, B KOTOPOM MNPUOPUTETHOE
3HaueHve NpuobpeTaloT BCe 3KOHOMUYECKME acnekTbl. [ns JOCTwxeHust 3Tux uenein Tpebyetcs
obecneyeHvie NpeanpusiTUA COBPEMEHHBIMW METOAMKaMW, afeKBaTHbIMU PbIHOYHOW CUTyauun u
No3BONALLUMMM YYUTbIBATb MHOrOO6pas3ne BbI3OBOB HECTAOMILHOWM OKpYXXatoLLen cpeabl.

OKOHOMMYecKkoe BO3poXAeHne Poccun BO3MOXHO TOMbKO MPWU PasBUTUM Teopunm U
METOAOSIOrMN BCEX OCHOBoOMNonarawwern yHKUMW ynpaeneHusi, anst obecrnedeHnst ycrewHoro
KOHKYPEHTHOro NOBEAEHUS NPeanpUATU U OpraHn3aLmii, 0COGEHHO B LONITOCPOYHOIN NEPCNEKTUBE,
T.K. OOLEMMPOBON OMbIT [OKa3blBaeT, YTO B HECTAOMIbHBLIX YCNOBUAX (OYHKLMOHMPOBAHUS,
3 (PEKTMBHOE YMNpaBreHne MNPOMBILLNEHHBIMY NPEeanpUATUSIMY, HEBO3MOXHO 6€3 MOCTOSHHOro
COBEPLUEHCTBOBAHUSA MHCTPYMEHTapus cTpaTernyeckoro MeHegxmeHTa. Ero ocHoBa 3akniovaetcs
B nouvcke n o6ocHoBaHWM Hanbonee NpeanoYTUTENbHBIX CMOCOO0B UCMONb30BaHWST (PUHAHCOBbIX,
mMaTepuanbHbIX W YernoBeYecKUX pe3epBOB ANA MOMyYeHUs HEOCTNOpPUMbIX MNPEeuMyLLecTB B
KOHKYpeHTHOM Gopbbe, 4TO MOryT obecneunTb TOMbKO SMMEKTUBHBIE WHHOBALMOHHbIE
KOHKYPEHTHbIe cTpaTerun [1,2].

BbilweckasaHHOe akTyanuauMpyeT Temy [daHHOW CcTaTbW, T.K. B HEl npearioxeH
METOOOMOrMYECKNA NOAXOA K CTpaTern4eckoMmy yYrnpaBfeHWI0 TEXHOMNOrMYeckuM pasBuTueM
NPOMBILLIIEHHOrO NPEANPUATAS, KOTOPbIN OTIIMYAETCA aKLEHTOM Ha MCMNONb30BaHUWM METOA0Mornm
MoOOMNM3aLUM BHYTPUXO3SNCTBEHHBIX PE3EPBOB, YTO COrfacyetcs ¢ TpebOoBaHUSIMU MOBbILLEHNS
KOHKYPEHTOCMNOCOOHOCTU M YCTOWYMBOCTM MPOM3BOLACTBEHHOrO GUsHeca u peanusyemon B Poccum
NPOMBILLIEHHOW NONNMTUKON, OPUEHTUPOBAHHON Ha MMMNOPTO3aMeLLeHne, UCMNonb3oBaHWe KOTOPOro
B CUCTEMaxX CTpaTErMyeckoro MEHEMKMEHTaA  MPOMbILWMEHHbIX — NpeanpuaTin,  Gyaet
CcnocobCcTBOBaTL MOBbILLEHWO 3MEKTUBHOCTU UX AEATENBHOCTU.

Be3ycnoBHo, HEOOXOOAMMO OTMETUTb, YTO KOHKYPEHTOCMOCOBHOCTb Kak WHTerpanbHas
oueHka oObekTa BcCe Yalle UCMoNnb3yeTcs B MNpaKTUKe YhpaBleHWs W CTpaTernyeckoro
NnaHMpOBaHUS POCCUNCKUX NpeanpusaTui [3]. YTo ctano cnegctBueM passuTMSA TEOPUU Y NPAKTUKN
CTpaTernyeckoro ynpaeneHus OTe4eCTBEHHbIMM y4eHbIMU. ccnegoBatensammn B AaHHOW obnactu
MoxHo Hassatb [.J1. Asoesa, B.A. BuHokypoBa, W.H. Mepunkosy, A.lN. Mpaposa, B.b. JleoHTbeBa,
A.A. PyabieBa, W.B. TynuHa, B.M. TymunuHa, E.[. LWeTnHuHy.

00606LLEeHHO 3TV pa3paboTkM NpeacTaBnsieT cxema Ha pucyHke 1.

CTpaTernm «akTMBHOro pa3BvUTUA NpeanpUsaTUA»

npoLieccos

OCHOBHbIE MyTn peanusaumm PecypcHoe
OCHOBHbIE puCKn
uenm cTparternm obecneyeHve
1.YBenuyeHuve 1.MornowieHne 1.AKTMBHas 1.HeopekBaTHOCTb
obopora. KOHKYPUPYHOLLUX Koonepaums BHELLHWM YCIOBUSIM
2.YBenunyeHne | KOMMaHW. 2.Ctparernyeckui pasBUTUSA PbIHKOB.
00NN pbIHKa. 2.MpueneyeHne MapKETUHT. 2.MNoTepsa KOHTpoONs Hazg
3.PacwwupeHre | HOBOWM KIMEHTYPbI. 3.UHxuHupnHr puckamu.
KOMMaHuu. 3.PaspaboTka HOBbIX | MpoayKuMn 3.CHuxeHne
4.[loctkeHne | NPOAYKTOB. 4.Hosble BuAbI nokasarenew
nonoxuTensHo | 4.Ykpennexue pecypcoB B pamKax 3(PPeKTUBHOCTH
N QUHaMUKK KanutanbHow 6as3bl oTAenbHbIX 6u3Hec OeATenbHOCTW.

4.BO3MOXHOCTb NOTEPb
13-3a yxygLeHus
KayecTBa aKTUBOB B
pesynbTarte 6bICTPOro
pocra.

5.136bITO4HOE
MHBECTMPOBaHWeE, ero
HU3kas 3PPEKTUBHOCTD.
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OcHoBHble
uenm

MyTn peanusauun

cTpaternv

PecypcHoe
obecneyeHne

OCHOBHbIE puCKn

6.HeapekBaTHOCTb
CTPYKTYpbl KOMMaHU1
noTeHuuanbHbIM
MacLwTabam.
7.CHWKeHne
ynpaBnsieMocT

CTpaTervm «aAKTUBHOIO BbDXKUBaAHUA»

OCHOBHbIE Lenu Mym peanuaaumm PecypcHoe OCHOBHbIE pUCKM
cTpaternv obecneyeHve
1.CoxpaHeHne 1.Ycunenue dyHkuui, | 1.KpynHble 1.MNoTeps yacTtn
Kanutana ot CBSI3aHHbIX C MHBECTULMM. BIIOXXEHHbIX aKTMBOB,
MHNAUMK. passutnem. 2.0praHn3aumoHHo- BCneacTeue
2.CoxpaHeHne 2.Ycunenne TexHonornyeckas MHNAUMN.
OrpaHNYeHHOro aHanMTUYeCKUX Hayan | uHTerpauus. 2.HebnaronpusiTHoe
cerMeHTa. B yMNpaBreHnm. 3.KoHueHTpauus OBWXXEHME KOTUPOBOK.
MoTpebutenei 3.CTPYKTYPUPOBAHHBIN | YCUNWUIA HA peLleHnn 3.HepnocraTouHoe
3.CoxpaHeHune MapPKETUHT. OTAENbHbIX 3aa4 MHBECTMPOBaHME.
obbema 4.0OpraHu3aumnoHHast 4.MoTeps oTAENbHbIX
BbIMyCcKkaemomn aMopdHOCTb NPOAYKTOBbLIX
npoayKkumm CErMeHTOB.
5.0TcyTcTBUE
MaHEBPEHHOCTH,
BCreacTeve
HeaaekBaTHOCTU

CTPYKTYpbI Kanutana

CTpaTervm «MNaCcCUBHOINo BbKMBaHUA»

MyTn peanusaumm PecypcHoe
OcHoBHbIE Lienu CTF;)aTeFI/II/I o6ec¥gqume OCHOBHbIE pUCKM

1.0rpaHuyeHuve 1.KoHueHTpauus BHyTpucucremHas 1.Bo3amoxHOCTU
PUCKOB, CBA3aHHbIX C | NoTeHumana MHTErpauus 3axsaTa
pasBUTUEM. KOMMaHu. pecypcoB KOHKypeHTamm.
2.YnyJdweHve 2.KoHconnpaums 2.MoTepsa nosvuni
paboTbl ¢ aKTVBOB, Ha pbIHKeE.
nMeroLmmMmncs npekpaLleHve 3.YMeHbLueHne
napTHepamu. durHaHCupoBaHus KanuTana.
3.AHTUKPU3NCHBbIE pasBuTUS. 4.0TCyTCTBUE
Mepbl 3.XKecTkoe MHBECTULMN B

BHYTpPEHHee TEXHOMOMNN.

perynupoBaHue, 5.0emoTtuBaums

pernameHTUpoBaHue. COTPYOHVIKOB

4.CTpyKTypupoBaHue

OTBETCTBEHHOCTMH.

5.Ucnonb3oBaHue

3NeMeHToB

nnaHMpoBaHus

Puc. Bo3amoxHble nogxodbl K cTpaternm npeanpustus/opraHusaumm
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HecmoTps Ha 9TO, MHOrMe acnekTbl npobrnemaTvku 3dMEKTUBHOCTU MPUMEHEHUS Ha
npakTuke MeTOAOMorMM CTpaTerMyeckoro ynpasneHusi, obecnevmBaroLLero Heobxoammyo cTeneHb
KOHKYPEHTOCNOCOOHOCTN  MPOMBILLMIEHHOTO  MPEANPUSTHS, B [JOMrOCPOYHON nepcnekTuBee,
OCTalTCA HEAOCTATOYHO PacKpbITbIMKU, K HE BCErga UMET KONMMYECTBEHHbIE KPUTEPUU OLIEHOK [4].
LlenocTHOM KOHUeNuuu CcTpaTerMyeckon opueHTaumm yrnpaBneHus MNpPOW3BOACTBEHHbIX W
OpPraHN3auMOHHbIX CTPYKTYP B YXKECTOYMBLUMXCS KOHKYPEHTHbIX YCMOBUSX, AaloLias BO3MOXHOCTb
YCTOWYMBOTO  YCMELWHOro pasBUTUsi B ANWMTENbHOM Mepuode WM O4HOBPEMEHHO  rMbko
a[anTMpOBaHHOW CUCTEMbI, CErofHs HeT.

BbilweckasaHHOe akTyanuavpyeT TeMy AaHHOro UCCNefoBaHus, T.K. TEOpUs U npakTuka
yrNpaBneHUs KOHKYPEHTHbIM nNoBedeHNneM C MNOMOLUbI0 CTPaTerm4eckoro MeHemKMEHTa Ha
npeanpuaTUSX MPOMbLILMEHHOCTU WUMeeT OomMblloe HayyHoe W MpaKTUYeckoe 3HauveHue.
TeopeTnyeckme NONOXEHNs W MeTOAOoNorMyeckne noaxodbl K OMTUMM3ALMM  UCMONb30BaHMSA
pe3epBOB NpeanpusATUsi, HA OCHOBE MOBUNMU3aLMK STUX PE3EPBOB, MPEATIOXEHHbIE aBTOPOM B 3TOM
pabote, MoryT OblTb MCMOMb30BaHbl Ha pasHblX CTagusx npouecca CTpaTernvyeckoro
MeHeI)KMEHTa, HanpuMep, CTpaTermyeckoro aHanmsa, At NOBbILIEHNS KOHKYPEHTOCMOCOBHOCTH,
1 MOryT OblTb paccMaTpMBaTbCs Kak KOHKPETHbIE NPaKTUYeckMe pekoMeHaaumm.

Knaccuuyeckue TpakToOBKM CTpaTerMyeckoro ynpaeneHusi, 6nuskue k npobnemaruke
3(PPEKTUBHOCTN MPUMEHEHUS HA MpaKTUKe METOAONOorMM CcTpaTermyeckoro ynpasneHus,
obecneuvBalollero  HeoOXOOMMYH  CTeNeHb  KOHKYPEHTOCMOCOOHOCTM  MPOMbILLMIEHHOIO
npeanpuATUs, B JONTOCPOYHON NEPCnekTnBe, OCTalTCA HEAOCTATOMHO PACKPbITLIMU, U HE Bceraa
MMEIT KONMWUYEeCTBEHHble KpuTepun oueHok [5]. LlenocTHow KoHuenuun cTpaTernyeckown
OpueHTauun ynpasreHns NPOU3BOACTBEHHbLIX M OPraHW3aLUMOHHbIX CTPYKTYP B Y)XKECTOUYMBLUMXCH
KOHKYPEHTHbIX YCNOBUSX, AaloLas BO3MOXHOCTb YCTOMYMBOIO YCMELLHOrO PasBUTUS B ANUTENbHOM
nepvoge u 0OgHOBPEMEHHO M'MOKO afanTUPOBaHHON CUCTEMbI, CEFOAHS HET.

B pa6otax B.A. TpaiHeBa, H.A. JemuHa, M.J1. TuMowimMHa, OTAaOWMX NEPBOCTENEHHOE
3HaYyeHne CTPYKTYPHOMY acnekTy CTpaTerMyeckom KOHUenuuMnm pasBuTua MpeanpuaTus, rae
0OBbEKTOM M3y4eHUsi BbLICTYMaeT cucTema YrnpaBreHust npeanpusaTus (opraHusaumu B LErom),
pesynbTUPYIOWMM  BbIBOAOM  MOXHO CcYMTaTb MNOMOXEHMe O TOM, YTO «Ha3HayeHue
OpraHM3auuoHHOW  CTPYKTYpPbl CTpaTermyeckoro YynpaBneHus — ynopsaoyveHve MpoLeccoB
CTpaTernyeckoro ynpasneHus AnA OOCTWKEHUS 3a4aHHOTO  YPOBHS KOHEYHbIX pe3yrnbTaToB
OenTenbHOCTU opraHm3auun» [6]. MNMoaTeepxaeHne aTUX TEHOEHUMUI, Kak CNoCOBGHOCTb yrNpaBnsTh
3P (EKTUBHO MPOMbILLMEHHBIM NPeanpuUATMEM B ObICTPO MEHSIIOLLMXCA YCNOBUSX, NOAAEPXMBaATb
yCTOWYMBBIA BanaHc AnHaMKKM Mexay bopmarnbHbIMU NapaMmeTpaMm OpraHn3aLUmMoHHON CTPYKTYpPbI
M MMeloWmMUcs  (PyHKUMSMKW, OdHa W3 OCHOBHbIX CYMTAOT afanTUBHOCTBIO, HaxoauT
NOATBEPXKAEHNE U B APYrMX Hay4HbIX Nybrnvkaumsax aBTopa.

Hanbonblune 3aTpygHeHWs, Kak nNpaBuio, Npeanpusitue UCMbITbIBAeT MpU «CBEOEHUW»
cTpaTernyeckux U OonepaTUBHbIX PEXWMOB yMnpaBneHus. T.K. ero opraHu3auuoHHasi CTPYKTypa
OOMXHa, He TONbKO MMETb BO3MOXHOCTb OnepaTMBHO pearnpoBaTb Ha BHELLHEE BO3MYLLEHME, HO U1
obnagatb, YTO Ha Haw B3NS4 MMEET He MeHblUee 3HayeHue, XOopolum 6GanaHcoM mexay
pecypcamu, onepatuBHbIMK U CTpaTerMyeckuMn 3agadvyaMmym U XopoLUen CKOOPAMHUPOBAHHOCTBLIO
BCEX NPOLIECCOB YNpaBrieHMs, KOTopas BO3MOXHA TOMNMbKO NpW «yAa4yHOW» 3aMKHYTOCTU KOHTYPOB
yrnpaBneHus.

AHanuavpysi Bbille NpeacTaBlieHHble NOAX0Abl MOXHO MPEeAsioXnUTb 0006LLatoLLYy0 CXeMyY
CTpaTernyeckomn KOHUENLMN pa3sutusa NPEANpUaTUAS B YNPOLLEHHOM BMAe.
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Hudopmanui o HedopMmannus o

COCTOSHMM BH2IIHEH BHYTPEHHEM
cpegsl NOTEHIHANE

\ / MpemmpUATHE

Apamas CTpar eri=ecKoroe
MOMOEEHHA

MHGopmaLma o
COCTORH MM PbIHKE K
KOHKEVOPHTAX

¥TOUHeH mne
napameTpos

T opMyVIMPOEKA
NpefEapHTENsHOr0 MIaHa
IeATENEHOCTH MPEONpHATHA

Mpaordosel,
BO3MOMHOCTH, MNpeasapuTencHan HopperTvpoeka
TEHAEH LMK CTpaterva

Apamiz BOSMOXHOCTH

peami3alil MiIaHa —= Crpar erug

MOCpeOCT BOM HMEHIIICT
PECYPCHOTO MOTEHIHATA

Puc. 2 Cxema nocrnenoBaTtenibHOCTM paspaboTku cTpaTerny ynpaerneHust npeanpusitueM

Ins panbHenlwero wccnegoBaHusi, B Buge 0as3bl  pacCMOTPEHMST  M3bICKaHUS ©
MCMONb30BaHWsA  OOMOMHUTENbHBIX  PE3epBOB  NPeanpusiTuss € LEenblo  MNOBbLILWEHUS]  €ro
CTpaTernyeckon KOHKYPEHTOCNOCOBHOCTM, HaMbOMbLUMIA MHTEPEC NPEACTaBnsAT cTpaTernyeckme
pecypcbl Npou3BoACTBEHHOM cucTembl. [log Humm AN, [pagoB Hanpumep, nNOHWMaeT
«BO3MOXXHOCTU [OCTWXKEHUSI CTpaTermiyecknx Lenen, KoTopble OTKPbIBAOTCA MPWU UCMOMb30BaHUM
COOTBETCTBYHLUMX PECYPCOB MPOU3BOACTBEHHOW CUCTEMbBI, K YUCIy KOTOPbIX OTHOCHATCH
dmHaHCoBbIE, OpraH13aunoHHbIe, TEXHWUYECKME, TexHorornyeckue, BPEMEHHbIE,
MHOPMAaLMOHHbIE U pecypcbl nepcoHana» [7].

B ceoto ouvepenb I. Xamen, K. Mpaxanag cuuTtaloT, 4TO «npeanpusitue obragatollee,
pecypcHon 6a3o B orpaHMyeHHOM oObeme, oOMBaeTCs ycnexa npu cregyoLmx yCrnoBusx:

- bonee adpekTMBHAsS KOHLIEHTPaLUMS pecypcoB Ha AOCTWKEHUE CTpaTErMyecknx Lenen;

- bonee achdeKTMBHOE akKyMyrnvMpoBaHME PECYPCOB M UCMOMb30BaHWE PECYpPCOB APYruX
KOMMaHWi;

- [ornofHeHnMe OOHOrO BWaa pecypca ApYyruM, TOBbIWEHWE KadecTsBa U3Oenui,
cTpemIneHne Kk cbanaHcupoBaHHOMY Pa3BUTUIO B MPOM3BOACTBE NPOAYKLMN UINN OKa3aHWIo yCcnyr, a
TaKkKe pacLUMPEHMIO NOCTABOK TOBAPOB, MapKETUHra U MHPaCTPYKTYpbl CEPBUCA;

- cbepexeHns pecypcoB TaMm, rge 3TO TOMbKO BO3MOXHO, MCNOMb3ysi nepepaboTKy unm
Koornepauuio ¢ pecypcamm Apyrnx KOMMnaHui;

- BOCCTaAHOBIEHMNE PbIHOYHBLIX PECYPCOB B KpaTyanLume cpoku. [8]

Takum 0b6pa3oM, B pamKkax pecypCHOM KOHLIENLMKN, HEKOTOPbIE MAEN KOTOPOW U MbITaeTcs
ucnonb3oBaTb W pas3BuUTb aBToOp B AanbHEWLIMX [NaBax WCCNefoBaHWs, MOCBSILLEHHbIX
naeHTUdUKaLUMM pe3epBOB MPOMBILLIIEHHBIX CTPYKTYP, MOXHO caenatb BaxHble cregyloLine
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BbIBOAbI:

Bo-nepBbIX, cTpaTernyeckum 3HadeHnem pecypcoB COCTOMT B TOM, YTO OHM MOFyT CTaTb
MCTOYHUKOM 0Bpa3oBaHus cTpaTerum n onpeaennTb ee HanpaBeHHOCTb.

Bo-BTOpbIX, KOHKYpeHTHas CTpaTerys HauerneHa Ha pasBuTue BHYTPUDUPMEHHbIX
BO3MOXHOCTEN CO30aHWUA UMM COXPAHEHMS KOHKYPEHTHbIX NMPEeuMyLLecTB, Kak NPOAyKUMM, TakK n
npeanpuATusa (UpMbl, OpraHuM3auumM) B LIENOM, U BbISIBNIEHWS CTpaTernyeckux ¢akTtopos ero
pasBuTUS.

B-TpeTbux, KOHKYpEHTHble npeumyLlecTBa NpeanpuaTus onpegensoTcs B Oonbluen
CTeneHn HanuumeM crneunduyecknx MatepuarnbHbIX U HeMaTepuarnbHbIX PECYPCOB, YEM PbIHOYHOW
cneumguKon oTpacTu, K KOTOPON OHO OTHOCUTCS.

Cucrema obecneueHUA KOHKYPEHTOCNOCOBHOCTH NPeRNpHATHA

BHewWwHAA ‘

MuccHs Lens ‘
cpena

i
o[

DyHEKIHOHATLEEIE CIy:A0BI YIpaBIeHEA

]Ipunmn;[l:menmm‘ Texnmueckan | PuHarCORAA ‘ MapkeTHETOBaSA ‘ Kaapoeaa

Eaok ofecnedenns
[ — — -
Mexammsy yIpase Crpatersaeckoe HH3HEC-
Huopmams
po— IUTAHHDOEAHHE
MaTepHanEHEIe H CHIPEEEEIE DyexmEs ynpasie
pecypch
MeToasl yopaeneHHs
DHHAHCH [IpHHEATHE pelIeHHH IO
Hudpactpyrrypa TeXHOIOTHA YIPAETEHEA excy 0a30BEIX BOMDOCOR
Kagpoeme pecypcsl
MoTHBamHEA nepcoHana
. - -
HopaTHEHO-TIPaEOEOE KoHTpoms H omersa
ofecnedeHHe pesyIETaToR
IeATENEHOCTH

KoHRYpeHToCNocoBHOCTL
npeanpuATHA

Puc. 2 ObecneyveHne KOHKYPEHTOCNOCOOHOCTH NpeanpuaTUS
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Ha Haw B3rnsg, cuctema CTpaTerMyeckoro ynpaeneHUMs — 3TO  BOMJIOLLEHME,
aKkTyanusauusi CTpaTerMyeckoro YnpaBrieHWUsi, KOTOpOe cknaabiBaetcs M (OYHKUMOHMPYET B
COOTBETCTBMU CO CTpaTErMyeckumm yHKUMSMW YNpaBneHusl, C OTHOLLUEHUAMW, NexalyMn B
OCHOBE YMpaBIieHYECKMX B3aUMOCBA3E, C YCMOBMSIMU B KOTOPbIX CKMagblBaeTcs cuctema
CTpaTermyeckoro ynpaereHusl, a Takke B COOTBETCTBMM C MPUCYLLMMWU €A NpUHLMNamMm
nocTpoeHusi, PyHKLMOHMPOBaHWSI U Npeobpa3oBaHusl.

OTmevyass 0e3ycrioBHOE Hanuune OrpaHWYeHuid, CBSI3aHHbIX C npo6rnemamu
PYHKUMOHMPOBAHWSI OTAEMbHbIX NMOACUCTEM, HanpuMmep, NepcoHana unv UHaHCoOBOro acnekra u
T.M., MPOMBILLUMEHHOTO NPeanpuATUsi, NpeacTaBneHHas Ha puc. 3 ObLwas cxema, onucbiBalLLas
MoJenb CTpaTernyeckoro YMnpaBrieHWsi, C BHECEHHbIMW KOPPEKTMPOBKAMM [ANS1 BbINOSIHEHUS
NoCTaBneHHbIX Lienen 3Toro nccnegoBaHus BronHe npuemnema. [9]

B paHHOM cTaTbe npeanoXeHa YTOMHEHHas MOAEMb CTPATerMyeckoro nraHWpoBaHWS
pasBUTMS  MPOMBILUIIEHHOrO MNPEAnpUsATUsi, OOMOMHEHHast OnoKOM OUEHKM W ynpaBneHust
CTpaTermyeckon TEXHONOMMYECKON KOHKYPEHTOCMOCODHOCTLIO, 3akmoyaroLwascs B NocTaaunHoM
BHEAPEHUN WUAEHTUMDUKALMOHHBIX MEPONPUATUA B  OMNpedenieHHbIX To4YKax CTpaTernvyeckoro
ynpasreHyeckoro umkna: 1) npu paspaboTke CUCTEMbI B3aUMOCOrIacoOBaHHbIX MMaHOB Ha aTane
aHanusa HavanbHOro CocTosiHusi, 2) Ha 3Tane cbopa u obpaboTkm MHdopmauun, 3) Npu oueHke
peLleHunii cTpaternum, 4) Ha aTane KOHTPOSS 3a BbINOMHEHWEM CTpaTernu, NpeasioXxeH n obocHoBaH
METOOOMNOrMYEeCcKNA  NOAXoA peanu3aumu  yrnpaBneH4Yeckux (PyHKUMn npu  hopMUpPOBaHUU
[OONTOCPOYHBLIX  KOHKYPEHTHbIX MpEeuMyLLecTB MNpeanpusTusl, 4To MO3BONWUT AeTanusnpoBaTb
Hanuune cTpaTerM4eckmx pecypcoB, UX AenbTy U akTyanusnpoBaTtb CTENEHb MX UCMNOMb30BaHUA Ha
OCHOBE KOMMJIEKCHbIX NokasaTenen C Lenblo YryylleHUss Ka4eCTBEHHONO YPOBHS 3KOHOMUYECKOWN
CUCTEMBI C YHETOM BIUSHUSI BHELLUHEN cpeabl.
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PHC. 3 MOJSNE CTRSTSMUSCEOND MSHaN M ST

BaxHbIM, MOXHO cKasaTb, HeoOXOAMMbIM YCMOBMEM peanusauuyM npeanaraemon
METOAMKM MOOMNU3aLMM Pe3epBOB SIBIISIETCA HanMyne OpPraHUYHOro BBEAEHWS B CUCTEMY
CTpaTernyeckoro ynpaeneHus, YTo U npegnaraet npeacraBneHHas Bbille Cxema.

Takum 00pa3omMm, [OaHHbIA MeXaHu3M WHHOBAUMOHHOW AesTeNnbHOCTW, BKMH4YaeT
MeToanYecKMe pekoMeHaaLMn No pecypcHoMy 0Gecrne4eHnio 3BEHbEB 3KOHOMUYECKOW CTPYKTYpbI
NpeanpusTUs, 3aknioyaLmnXcs B MOAEpHMU3aUnM cTpaTerni Kaxaon GusHec-eaMHuUbI B pamKax
MHOrOYPOBHEBOIO UCMOSb30BaHMS CTpaTermyeckon TEXHONOMMYECKON KOHKYPEHTOCNOCOBGHOCTN Ha
OCHOBE BHEApPEHUSA KOMMIIeKca MAEHTUUKALMOHHBIX NpoLeayp, BKAYAKLWMNX: napaMmeTpuyeckmi
aHanua, npeaHasHavyeHHbI A51s OLEHKN B MOOMITbHOM PeXnMe CTENeHn COOTBETCTBUSI (hakTUIECKN
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CKnagbIBaloLMXCs napameTpoB (MYHKLMOHMPOBAHUS C 3a4aHHbIMU napameTpamu (nokasaHo, 4YTo
NepuoanyHOCTL 3TOro BuAa MAeHTMMKaLMK JOIKHa coBrnadaTtb C MPUHATBIMU Ha NpeanpusaTum
nepuogaMu OnepaTMBHOIO, MPOMEXYTOYHOrO W WUTOTOBOrO KOHTPOMS), NPOLECCHY0 MoAerb
(cnocob) wvaeHTUMKaUUKN, WMMEILWY0 Lernbi aHanua K OLEeHKY CTeneHW NpuHaaneXxHocTn
NPOV3BOACTBEHHbIX MPOLIECCOB, peanusyembix B pamMKax npeanpuatis, BCEeM TEXHONOrM4ecKnm
npoueccam, a Takke MHPPacTPYKTYPHYIO MOEHTUDUKALMIO, MPOBOAUMYIO C LIENbIO OLIEHKM CTeneHn
pasBUTUA M JOCTATOMHOCTW, peanu3yeMblX npeanpusaTMemM B npouecce CBOel XO3AWCTBEHHOMU
0esaTenbHOCTU MHPPACTPYKTYPHBLIX CBA3EN, a Takke CaMOOLEHKY NMyTein MOBbILIEHUsA nokasaTtenemn
3KOHOMMYECKON 3PPEKTUBHOCTM (PYHKLMOHMPOBAHUSA NpeanpuaTusi, YTO MO3BOMSET MNOBbLICUTb
YPOBEHb peanun3yemMocTy obLue cTpaTerum.

OpHvm 13 Hanbonee BaXHbIX BOMPOCOB AN BCEX POCCUNACKMX NPeanpUsiTUiA CTaHOBUTCSA
NOCTOSAHHbIW, MOMHbLIA, AUHAMUYHBIA 1 MHOTO(PaKTOPHbLIM aHann3 aEKTUBHOCTN NCNOMb30BaHUS
MMEIOLLNXCH PE3EPBOB MO KaXXA0MY U3 UCMONb3yeMblX MU BUAoB pecypcos[10].

OTO KacaeTcsa BCEX COCTaBMAOWMX MNPOU3BOACTBEHHBIX CUCTEM, @ WMEHHO,
NPOV3BOACTBEHHbLIX MOLUHOCTEW, CUCTEM YyMNpaBreHus, NOrMcTUY4eckonm cuctemol u  opm
WHBECTULMOHHOW AEATEeNbHOCTU W Ap., WHTEerpanbHOM  OUEHKW CTeneHn KCNofb30BaHus
MMEIOLLNXCS PE3EpPBOB.

Takum obOpa3oM, gaHHas cTaTbsl akTyanusupyeT Takow dakTop, Kak HeobxoaMmocTb
nposefeHus npeobpasoBaHuii B Lensax 3pdeKkTUBHOIO pasBUTUS 3KOHOMUYECKOWN cuctembl PP B
YCNOBMSIX yXKecTovatowencs rnobanbHoM MUPOBOM  KOHKYPEHUMM U NPOBOAWMOW MONUTUKK
MMMOpTO3aMeLLEHUS.

TNutepaTtypa

[1] Kosnoe [.B. WHHOBauum kak knto4eBOW hakTop MOBbILIEHWST KOHKYPEHTOCMOCOBHOCTU npeanpusaTuin//
Monopoii ydeHblii.- 2011. - Ne9.-C.94-97

[2] ToguHa O.B. ®dopmupoBaHue nopTdens crTpaTernyeckux anbTepHaTUB pasBUTUS MHHOBALMOHHO-
OpVIEHTUPOBaHHOro NpeanpusaTus// Ycnexm cospemeHHon Hayku. 2015. Ne5. C. 41-48.

[3] FpanT P.M., ®pyHTOB B.H. CoBpemeHHbI cTpaTterndeckuii aHanua. Cl6.: Mutep, 2010. 560c.

[4] Edopemos B.C. Ctpaterus 6usHeca. KoHuenuusi 1 metoapbl nnaHupoBanus. M..: duHnpecc, 2011.192c¢.

[5] Tomncon A.A., CtpuknaHa A.[x. Ctparternyeckuii meHedxmeHT. MickycctBo pa3paboTku u peanusaumm
ctpaterun. M.: baxku n 6upxu, KOHUTU, 2010.576¢.

[6] MeHenxMeHT: cTpaTermyeckoe ynpasneHue npou3BOACTBEHHO-XO3ANCTBEHHON CUCTEMOW YynpaBneHus
dupmon; 06obuieHmns, pekomeHgauun/ B.A. TpanHes, H.A. OemuH, MJ1. TumowmH.- M.1997.-195¢

[7] KysuH B.W., T'pagos A.l. CTpaTerns n TakTuka aHTUKpU3UCHOro ynpaeneHusa dumpmoit/ Kysun B.U., F'papgos
A.lN. -Cn6.: CneunanbHas nutepaTtypa.1996. 334c.

[8] Mpaxanaa C.K., Xamen I'. KnioueBas komneteHuus kopnopauuw// BectHuk CM6IY. Cepusa 8. 2003. Bbin.
3(24).-c.18-24.

[9] Nonos C.A. CTpaTternyeckuin meHegxmeHT. BuaeHue-saxHee, 4yeM 3HaHue. MockBa M3g-Bo «OENO», 2003.
353c.

[10] Nununa C.A., NlunuHa A.B. VIHHOBauMoHHasa 3aKoHOMMKa 21 Beka: MMPOBOW OMbIT WM NpakTukal// Ycnexu
COBpPEMEHHO Haykn 1 obpasoBaHus. 2016. Ne1. C. 11-14.

[11] BepTakosa 0.B., XapueHko E.B., XKenesnskos C.C. NHTerpauus noaxonos K ynpaBreHWo COBPEMEHHOMN
opraHusauveii/ nog pegakuuen t0.B. Beptakosoii; KOro-3anaaHbin rocyaapcTBeHHbI yHuBepcuteT. Kypek,
2010.

178



Science and Education Vol.| April 6™ — 7", 2016

CONFLICTS OF SOCIO-ECONOMIC SYSTEMS AS GENETIC BASIS FOR
CRISES

Chernogorova K.A.®
Institute of Economics and Management of «V.l. Vernadsky Crimean Federal University»
Russia

Abstract
Severity of the crisis consequences and threat to existence of the system encourages scientists to
deeper study of causation of the crises. Study of occurrence preconditions and development of
crises is a fundamental problem, which requires a multidisciplinary approach. In this article, the
relationship of the concepts of crisis and conflict will be considered. Particular attention will be paid
to different approaches studying controversial nature of the socio-economic systems. The author
has considered the philosophical, pragmatic, social and psychological concepts explaining
contradictions immanent to systems of different nature.

Key words: economic contradictions, causes of crises, crisis of enterprise, crisis factors.

Contradictions of socio-economic systems and crises are inextricably linked. The crisis is a
logical form of contradictions. Contradictions are arising, developing, aggravating and resolving.
They are the last two visible phases in the life cycle of contradictions, which are customary
associated with the crisis.

Crisis is a highly undesirable condition in functioning of the system of any nature. Severity
of the crisis consequences and threat to existence of the system encourages scientists to deeper
study of causation of the crises. Study of occurrence preconditions and development of crises is a
fundamental problem, which requires a multidisciplinary approach.

By studying the determinants of the crisis at the enterprise, we should consider separately
the causal link, which is a genetic link between the phenomena, when one of them (the cause)
leads, under appropriate conditions, to the appearance of another (consequence). A variety of
factors and their interactions often look like "a fatal combination of circumstances”, and, to a certain
point, it is rather difficult to find out the true cause of the crisis. That is, the causal relationship is
deeper, and it should explain the hidden content of determination - to express its essence.

The complexity of this problem gives rise to quite a number of conflicting points of view
about the causes of the crisis. It is important to understand that we should not focus on the transfer
of subjective conditions and circumstances (there are a lot of them), but on establishment of its root
causes and fundamental sources. Such an understanding of the causal relationship has important
methodological and practical significance since it would allow to look differently at the problem of
prevention of crisis in socio-economic systems. Since the crisis is the extreme intensification of
contradictions in the socio-economic system (organization), threatening its viability in the
environment [2], therefore focus in understanding its causes must be shifted to the study of the
contradictions inherent in the socio-economic systems.

Now, there are several concepts, which explain existence of contradictions in the socio-
economic systems.

The philosophical concept. The philosophical concept is based on the theory that the
process of interpenetration of opposite sides in all the objects and phenomena of life, which are
mutually determine and, at the same time, negate each other through various forms of
confrontations, is the basis of all the contradictions and, therefore, causes of crises.

© Chernogorova K.A.
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In philosophy, such principle of existence is used to be called dialectical, where
development of any process or phenomenon results in emergence, aggravation and resolution of
conflicts through the crisis, culminating in the formation of higher forms of that phenomenon, which
is a jump, a qualitative change in the initial phenomenon.

In crisis management theory, the dialectical principle of development is most clearly
represented as contradictions of development and operation.

The operation is a set of actions aimed at maintaining vital functions, the preservation of
existing features and functions that define the integrity and the essential characteristics of the
system.

Development is a set of actions that change functioning of the system, aimed at the
acquisition of new properties, the improvement of the system in a changing environment.

Process development and process of operation have opposite directions and will inevitably
come into conflict with each other.

Pragmatic concept. The pragmatic concept comes from the theory that any operation is
related to the need for resources: energy, information, material, financial, moral standing, and
others. The necessary resources must be in full, at the right time and of the required quality,
otherwise, frustrated need can cause tension in the system, and even jeopardize its continued
existence. The system can relieve such stress either through conflict interaction with the
environment, that is due to growth of tension in the other system, or through "improving" its own
functioning scheme.

The postulate that the movement and development are objective properties of matter,
implemented with the help of the resources, which availability is limited, serves as the basis of a
pragmatic concept of casuality of causation of the crisis. Thus, lack of resources is a contradiction
that, on the one hand, limits the development of, and on the other hand, makes all forms of matter
to move on in search of new resources, or to increase efficiency of its functioning.

Social concept. Social concept focuses on the notion of economic interest. Globally, the
contradictions of economic interests arise between countries, social classes and between social
groups in struggle to change bases for distribution of power, material, financial and other resources.
The struggle for material and social factors determined by the fact that the maintenance or the
improvement of your own socio-economic status is possible only due to deterioration of the status
of other subjects. Competition for development and socio-economic self-assertion is the main form
of relations between different actors having their own interests.

Psychological concept. Psychological concept does not apply for a full explanation of the
reasons for the crisis in social and economic systems, but involves one important aspect, the
human psyche, which accurately reflects the reality that surrounds us. Development of any socio-
economic system depends on the behavior of people; people interact with other people to achieve
their own goals. Such behavior is called rational or economic, but sometimes, human behavior has
an irrational character. Complex of instincts, desires, unconscious needs and motives forms the
basis of irrational behavior. Secrets of irrational human behavior lie in the depths of the human
psyche.

The basic psychological contradictions can be the following:

1) contradiction between the needs of the group (team) to maintain its stability and
integrity, on the one hand, and the need to carry out organizational changes, on the other hand;

2) contradiction between the subject's desire to assert his identity as part of the
organization, awareness of one's identity that underlies his perception of oneself as a subject, on
the one hand, and the need for interaction with other individual and group subjects, which requires
coordination of his subjective desires with them, and threatening with his transformation into an
object of social impacts, on the other hand [3];

3) moral contradictions.
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Conclusions. Study of contradictions underlying socio-economic systems is an important
moment in the theoretical study of crises and in formation of an effective system of crisis
prevention, because: in the first place, it enables us to understand the essence of the crisis
process, as an indispensable attribute of functioning and development of every system; in the
second place, it allows to provide typology of local enterprise crises that enables effective impact
directly on the root cause of destabilization; in the third place, it helps to identify the purposes for
elaboration of a crisis-warning system in the enterprise.
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LOCATION OF HUMAN CAPITAL OF MODERN COMPANY’S BUSINESS
Girsh V.A.®
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Russia

Abstract
In today's knowledge economy human capital of the organization plays a crucial role, being not only
a competitive advantage, but also a factor in the growth of the company's value. The structure of
the human capital (education, knowledge, innovation) affects the innovation capacity of the
company, forming the final today's evolutionary form of the category "capital" - the intellectual
capital.

Key words: human capital, ineffectiveness of administration of human capital, intellectual capital,
intangible asset, pharmaceutical company.

The development of the Internet and digital technology has provided the change of trends,
from the economy based on tangible assets to the knowledge economy. In the new economy,
businesses are more successful when they have a high and sustainable intellectual capital rather
than production capacity. Intangible assets - the skills of staff, intellectual property, reputation,
brand, business processes, business relationships and innovation - form a significant part of the
value of any company. Therefore, intangible assets of companies, in particular, human capital
should be paid great attention.

In general the formation of the modern theory of human capital and its allocation as a
separate course of world economic thought happened in the late 50's - early 60’s of XX century.
The emergence and formation of the concept of human capital in its present was made possible
thanks to the work of T. Schultz and G. Becker. At the root of the formation and development of the
human capital theory in its present form it was also well-known American and British economists
such us B. Weisbrod, J. Mintzer, L. Thurow, W. Bowen, M. Fischer, J. Weisz. Later, in the
development of this concept we have made a significant contribution to M. Blaug, S. Bowles, J. Ben
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Poegrt, M. Woodhall, E. Denison, S. Daisy, J. Kendrick, B. Kicker, R. Layard, F. Machlup,
G. Psaharopulos, F. Welch, B. Chiswick and others [7].

In the Russian economic science interest of the human capital theory emerged only in the
90’s of XX century. The first interpretation of the content and forms of expression of human capital
can be found in M. M. Kritski, S.A. Dyatlov, l.V. Elias, V.I. Romanchina, L.G. Simkina,
V.T. Smirnova, E.D. Tsyrenova and others. However, the practical implementation of the provisions
of the leading role of human capital in the business is far behind the practice of developed countries
and leading companies, especially in high-tech sectors [7].

In an economy based on knowledge, intangible assets and investments are considered as
essential elements of the creation of the organization values. The source of economic wealth is the
creation and management of intangible assets such as human capital and intellectual capital,
grouped under the term "knowledge" [1]. It has increased the importance of resources based on
knowledge. In the new economy of knowledge is an essential component for competitive
advantage. Knowledge is the basis of the production process organization, able to transform the
intangible resources in the financial capital, and become a source of competitive advantage.

For the first time F. Taylor applied the knowledge to analyze the productive activities and
the design of work processes. F. Taylor demonstrated that the work process can be analyzed and
presented in the form of simple repetitive tasks. The introduction of this system made it possible to
improve working processes themselves, eliminating downtime and unnecessary operations to
reorganize the system of vocational training [7].

The main result of the application of knowledge to the labor of organization was a sharp
increase in labor productivity of workers (3-4% per year). Consequently, it was reflected in the
growth of wages and, consequently, improving the standard of living of the workers and to increase
the duration of their free time. The rational organization of the labor process contributed to the
production of high-volume products in a shorter time, what can afford to reduce time and increase
pay without compromising profitability. [9]

We live in a world of accelerating scientific progress. Thus, if the sum of human knowledge
in the 50-60-ies of XX century, doubling every 10 years, and in 70 years - every 5 years, at the
beginning of the XXI century the doubling of information takes place every 2 years [2].

Many organizations have realized the important fact that their fair values are not only
financial capital but also intellectual capital. Intellectual capital is now a strategic element of an
industrial enterprise. The market value of the organization is a component of the "financial capital"
and "intellectual capital." The latter concept combines the "Human Capital", "The social, client and
relational capital" and "structural capital" [3].

The financial capital of the organization is presented in cash, securities, and others.

The intellectual capital of the organization represented by knowledge, creating wealth
organization. Such knowledge can be considered as intangible assets that contribute to improving
the quality of internal processes and create added value.

Intellectual capital is considered to be an asset that can be used to control the profits to
attract new customers, create new products or otherwise to improve the business. In general,
intellectual capital can be defined as the totality of all information resources available to the
organization.

The components of the intellectual capital are considered to be a combination of human
capital, structural (organizational) capital and relational (social) capital. The structure of intellectual
capital also includes information capital, intellectual property, client capital, brand awareness and
equity training. Intellectual capital is the accumulation of useful explicit and tacit knowledge in the
organization [2].

The human capital of the organization is created with the help of employees, their
congenital and acquired knowledge, skills, abilities, talents and competencies. Formation of the
human capital of the organization is carried out by the following methods:

1. acquisition (recruitment and selection);

2. attraction and retention;

3. development and training;
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4. confluence and (or) absorption.

The human capital of the organization can be defined as the knowledge, skills, experience
and initiatives that have employees. The size of human capital is depending on the industry and in
general business value is now 30% to 80% [1].

As part of the contact of the research object of study is the effectiveness of management
of regional intangible assets - human capital pharmaceutical companies in Western Siberia.

Pharmaceutical business is a prime example of active utilization of human capital as a key
component of the work company. The main activity of the companies in the pharmacological
business is built on the use of human capital, its attraction, development, training and retention.
Requirements of pharmaceutical companies and employees grow tougher every year. The growth
of wages is directly proportional not only on sales, as it was before, but also on the level of
knowledge, as established on the basis of regular inspections, and their constant updating. Costs
for companies hiring, development, maintenance and monitoring of human capital constitute a
significant share of their budget.

The contribution of personnel is an important factor in the effectiveness of the
organization. Human potential increases the competitiveness of the organization. Man's ability to
produce goods and services is transformed into human capital. Differences between human capital
and human potential are not so great, in practice, these terms are interchangeable. Therefore,
human capital can be considered as an integral part of the market value of the organization from
the perspective of the employee, creating success of the organization, seen as a dynamic index
and a very important factor in the development of the organization. The staff creates added value to
the organization. The human capital of the organization provides a positive impact on innovation.

Despite the fact that the concept of "intellectual capital" is widely used in scientific
discussions so far in the literature there is no uniform definition of this category. Each school of
economists in their own way treats this socio-economic phenomenon.

A.N. Kozyrev and V.L. Makarov interpret the concept of intellectual capital as follows: "The
concept of intellectual capital is broader than the concept of intellectual property, and is not
regulated by laws and regulations. The content of intangible assets is strictly regulated by legal
documents and accounting standards "[7].

T. Styudart says the following: “Intelligent material knowledge - information, intellectual
property, expertise that can be used to generate wealth”. [7]

According to Z. Grilihez, "The cost of tangible assets, equal to the difference between the
market value of the corporation, and the value of its assets". [7]

E. Brooking determines that "intellectual capital is a term for intangible assets, without
which the company can not exist, strengthening competitive advantages" [7].

B.B. Leontiev gives the volumetric definition of intellectual capital: "This is the aggregate
value of its existing intellectual assets, including intellectual property, its natural and acquired
intellectual abilities and skills, as well as its accumulated database and useful relationships with
other actors” [7].

According to the Organization for Economic Cooperation and Development (OECD),
"intellectual capital - is the economic value of two categories of intangible assets of the company:
organizational (structural) capital and human capital” [7].

According to the results of our study should be noted that there are certain generally
accepted approach of the relationship between the concepts of intellectual capital and intangible
assets. On the one hand, intellectual capital is identified with the intangible assets (E. Brooking),
goodwill (L. Gioia, K.A. Bagrinovsky, Z. Griliches). On the other hand, the concept of "intellectual
capital" is broader and includes intangible assets (B.B. Leontiev, L. Edvinsson, OECD, Anatoly
Kozyrev, Makarov V.L.) or treated as a new asset that does not include any intellectual property or
goodwill (Roslender R., R. Finch) [7].

In the most common form of intellectual capital - the intellectual wealth of this organization,
predetermining its creative possibilities for the creation and implementation of intelligent and
innovative products and services. [8]

In our opinion, "intellectual capital" and "intellectual property" - is the name of the other
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intangible assets. "Intellectual Capital" is mainly used by managers when staff and management of
intangible assets, to create a favorable image of the company, in order to attract investment in the
evaluation of the business with a view to its sale.

According A.N. Kozyrev the concept of "intellectual capital" is broader than the concept of
"intellectual property" and "intangible assets", at the same time it is close in meaning to the concept
of "intangible capital". The concept of "intellectual property" is more often used by lawyers, as
"intangible assets" - accountants and professional evaluators [7].

Turning to the financial area of interpretation and understanding of these concepts,
consider the position of accounting and interpretation of this concept, in accordance with the
International Financial Reporting Standards.

Intangible assets for accounting purposes in accordance with PBU 14/2007, assets are
recognized with no material form, which can be identified; used in the organization and are able to
bring economic benefits; the cost of which can be measured with sufficient reliability, that is, there is
documentary evidence of the value, as well as costs related to their acquisition (creation); in the
presence of the documents confirming the rights of the copyright owner. [5]

In accordance with IFRS (IAS 38): intangible assets are recognized identifiable non-
monetary asset without material form, controlled by the company from which the company expects
to receive economic benefits. [4]

Intangible assets may include concepts such as customer loyalty, brand capitalization,
corporate knowledge and expertise of employees, business processes, and intellectual property. All
of these categories can be viewed as a resource of knowledge organization, which, together with
the financial resources gives the company a competitive advantage. [8]

In the structure of the intellectual capital is usually divided into three main components:
human capital, capital relations (consumer, client, brand, market) and structural (organizational)
capital [8].

In the most general sense, the concept of "human capital" means the totality of knowledge,
skills and abilities that allow it to generate income. Like other forms of capital, human capital has
value and can be sold on the labor market, or used in business. Its special feature is that the selling
entity is not deprived of the acquired knowledge.

Organizational and structural capital - a hardware and software, patents, trademarks,
organizational structure, culture of the organization. In other words - it is the organizational capacity
of the company to respond to market demands in the use of human capital to convert the
information. Organizational capital is more a property of, and may be relatively independent object
of exchange and acquisition of additional capital. By structural capital is systematized knowledge,
including know-how, in principle separable from the individuals (staff) and from the company.

Consumer or client capital - communication, stable relationships with clients and
customers, customer information, the history of the relationship with customers, brand (brand).

As for the "human capital", that today there is no single view on this concept, on the one
hand - the person itself is the capital, and on the other - the capital - is a set of inherited and
acquired human abilities (in principle, inseparable from it). That is, it again confirms the conclusion
reached earlier, after the analysis of a number of domestic and foreign sources.

Organizational changes are closely related to human capital. Human capital impact on the
main results of the innovation activities of the organization: product, process and management
innovation.

Significant impact on product innovation, process innovation, incentives to innovate has
the human capital. Innovations are highly dependent on knowledge that can serve as a basis for
competitive advantage. The essence of innovation is the development of the relationship of
knowledge and innovation. Organizations with high intellectual capital have a great opportunity to
create an innovative product.

Human capital is divided into levels: individual human capital, human capital of the firm,
the national human capital [8].

We can distinguish the following basic elements of individual human capital [1]:

a) knowledge, which are the suitable form of information used in economic activities, thus
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enhancing its efficiency;

b) the ability - the ability to successfully carry out any activity. There are the following
levels of ability: the lack of ability (zero), the partial capacity, average capacity, talent, genius;

c) the experience and skills of action, skill perform specific labor operations for a long time;

d) culture - the principles and patterns of behavior within existing society of knowledge,
rules, traditions, morals;

d) motivation - focus of its intensity, satisfaction with the process and results.

Features of human capital, as an integral part of the intellectual capital or intangible assets
of the company, lies in the fact that it is temporary and poorly managed. Human capital is not
reflected in the composition of the firm's assets, since it does not belong. Development of human
capital and strengthening the intellectual power of the company are responsible for the production
of targeted actions the organization's management. There is a problem of attracting and retaining
talent and valuable workers who produce the added value of the company. In this regard, the study
of human capital is a current topic of research, and includes the elaboration of national and foreign
material, particularly the functioning of pharmaceutical companies in Russia, history to learn from
the experience of similar foreign companies, issues of control and optimization of costs.
Development tools evaluate the effectiveness of management of regional intangible assets - human
capital - an interesting and practically useful to optimize the activities of pharmaceutical companies.
Chosen field of study. Study is impossible without analyzing the existing theoretical framework on
this issue, which has been presented and analyzed in this article.

References

[1] Anishin E.A. Human capital as a set of socio-economic relations: the dissertation thesis for the degree of
Candida that Economics:. 08.00.01 / E.A. Anishin. - Cheboksary, 2010. 26 p.

[2] Bulyha R.P. Improving methodological tools of economic analysis based on the concept of intellectual capital
/I Business Audit and Financial Analysis. - 2010. - number 2. - P. 21-28.

[3] Bean K.I. Process forming human capital as a factor of social production in the conditions of innovation
development: the author's abstract dissertation submitted to the competition from economic degree
Sciences:. 08.00.01 / KV Gumennikov. - Jaros Lovely, 2012. 24p.

[4] International Financial Reporting Standard IAS 38 "Intangible Assets" (ed. 2004 vy.).

[5] Accounting Regulations 14/07 "Accounting of intangible assets" approved by the order of the Russian
Ministry of Finance Ne 153n from 27.12.2007

[6] Prosvirina L.I. Intellectual capital: the new look at not intangible assets // Financial Management. - 2004.
number 4. - P.18-23.

[7] Smirnov T. Soshnikov I.V. Human capital: the content and types, evaluation and promotion: monograph; ed.
Doctor of Economics, Professor Smirnova T.M.: Engineering -1, Orel: Orel State Technical University, 2011.
513 p.

[8] Shulgin E., E. Human capital [Electronic resource]// Community HR and management specialists personnel.
- 2014. number 1. - Mode of access: http: // hrliga. Com / index. ? Php ? Module = news & Press the op =
the view & id = 118 32 (the date of circulation 27.01.2016).

[9] Pinch A.B. B Human capital, as "Hidden fifth" active educational organization// Basic Research. 2013. -
number 6-1. - P. 150-153.

185



Science and Education Vol.| April 6™ — 7", 2016

STURTUP PROJECTS AS A TOOL FOR POTENTIAL DEVELOPMENT OF THE
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Abstract
The modern world quickly develops and demands new inventions. At the moment people need
qualitative IT technologies which can carry out necessary tasks. That is why the sphere of IT
industry has close attention from developers now. It is a good niche for new projects development
and formation of new businessmen.

Key words: startup, project, IT industry, Internet, online.

The startup or startup company is a firm with short history of operating activities. Generally
these firms are created not so long ago and are in a stage of development or research of the
perspective markets. New projects in branches of high technologies often call a high tech startup.

Other definitions of "startup" are:

The startup is the temporary structure which is engaged in search of the reproduced,
profitable, profitable business model.

The startup is anew the educated company which is engaged in development of new
goods or services in the conditions of extreme uncertainty.

The startup is the company which is at an initial stage of the activity. As a rule, the
company is organized on money of founders and seeks to increase the capital in process of product
development taking into account that on him demand will appear.

It is necessary to allocate the following stages of development a project startup:

— preliminary information search;

— marketing analytics and research of the market;

— economic modeling;

— strategic planning;

— preparation of material resources;

— formation of organizational structure;

— formation of system of sales;

— formation of the main administrative schemes;

— end of the project [1].

To begin the business is an important and difficult step, especially, if it is about a startup in
the IT industry. IT business is software solutions or service in the Internet. IT business can begin
with the solution of some specific problem, or proceeding from vision of authors about possible new
needs of potential users. Feature of IT business is possible to create products without plants and
machines, there is enough laptop and room in which people can work with the laptop and begin to
do an IT product. A good example is Online project. Basic knowledge is enough in the field of
creation Internet resources for creating the project in the Internet. Even school student can begin
business in the Internet without any specific knowledge. Other question is creation of successful
business. Experience of people who are familiar with the market of IT projects is necessary.

Feature of the IT market are an often happening revolutionary changes. So, the graphic
interface has in the eighties gained distribution that has changed approach to how people use
computers. The Internet has in the nineties gained distribution that allows people to be in touch
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from an every spot on the globe at any moment. And it has also created new opportunities and
niches for creation of IT products. In the 2000th years to us the social networks and a cloud
computing allowing serving a huge number of users at the same time have come. Now the new
trend is devices with touch screens, and also new devices for contactless interaction with the
computer, such as Kinect from Microsoft [2].

Three perspective directions in IT for creation of a startup: Internet of things, information
scientist of health and joint consumption.

Internet of things

Apple has patented a control system of car settings in the summer of 2013. Every time
when you hire the car, in advance recorded settings of mirrors, seats, climate control it is possible
to apply one pressing of a key. It is unlikely Apple will be possible to keep an exclusive, but the
world giant understands — the main thing to begin with the first developments as it is a future trend.

Mobile applications and modern technologies will seriously change things around of
people, having made them not only clever, but also convenient. Dynamic control of lighting,
thermostats, clever timers, the location-based service allowing to define optimum settings
depending on the changing weather conditions with management from any point of the world.

Availability and compatibility are characterizing of new trend. Reduction of prices of more
and more powerful devices, growth of smartphone’s popularity and tablets, development of the
high-speed wireless and mobile Internet — all this will provide to projects in the field of the Internet
of things big growth.

Informatics of health

Startups which use software for diagnostics and treatment of diseases get to this group.
As a rule, it is noninvasive techniques. For example, the neuralanalytics.com project allows
determining the level of intra cranial pressure on the basis of the analysis of data array about the
patient. Technologies will help to avoid expensive and dangerous procedures: instead of operation
it is rather simple to bring the device to a temple.

Various applications for fitness have already filled the market. The appendices estimating
a condition of a dream and helping to wake up at the optimum moment, to estimate quality and
caloric content, and also allergenicity of the consumed food, too any more not a rarity. More and
more people trace the daily activity by means of bracelets and cardiosensors — quantity of the
passable steps, the burned calories, a warm rhythm, a dream and level of a stress.

The real revolution will be made by the system uniting data of sensors and sensors of a
condition of an organism with genetic information. Appendices will give the chance to influence a
physical state, recommending the corresponding way of life, ordering a certain diet, additives and
medicines.

Clever consumption — joint consumption

To exchange or share the things it turns out cheaper, than to own them, it seems logical,
but not absolutely convenient. People don't like an opportunity to lease to the stranger the camera
or the car. However, in the past all of us witnessed boom of platforms for collective purchases, such
as Groupon.com.

Now line for projects which allow not getting in common, and to use, exchange, hand over
and to lease. Services on an exchange and sharing of all (craigslist.org), outsourcing of small tasks
(TaskRabbit), a delivery/car lease (zipcar.com) draw attention long ago. There are all new ideas:
services for placement in other cities (airbnb.com), on a delivery/car lease (flightcar.com) or the
mobile applications allowing to hire things and to hand over own (usarium.com). Revolution in
social and economic model of consumption begins to gain steam.

Most important: before being focused on a startup within one of three called trends, each
businessman needs to answer a question whether really he we will gain idea and it is ready to fight
for her or just considers her commercially perspective. Investors choose not just startups, and first
of all they look for teams of the developers trusting in the product [3].

The Russian economy has experienced incredible growth over the past two decades,
largely fueled by the export of natural resources. What many people in the international community
failed to notice until recently was the steady growth of the IT sector and the emergence of a
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technology startup ecosystem to rival hubs like London, Berlin, New York and, eventually, Silicon
Valley and Massachusetts.

Russia boasts some of the greatest engineering and scientific talent in the world. For many
years the only outlet for this talent was an academic career in an obscure regional scientific institute
which led to large scale brain drain to universities, corporations and startups in Western Europe
and the United States, the most famous example being Sergey Brin, co-founder of Google. Search
advertising share of total online advertising on the example of Russia and USA are shown on the
picture 1.
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Picture 1 - Share of total online advertising on the example of Russia and USA

On the picture 2 it's possible to see of search engine market breakdown on the example of
Yandex and Google.
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Picture 2 - Search engine market breakdown

This is now changing, especially in the IT sphere as Russia has now overtaken all
European countries with 53 million monthly internet users, and less than 50% penetration. In other
words, there is still potential for huge growth - in 2010-2011 the market grew 14%, dwarfing the
growth of all other European countries. This has not escaped the attention of domestic investors,
with new Russian venture capital funds appearing on a monthly basis.

Current trends have shown an explosion of investment in e-commerce and social
networking startups that serve Russians’ voracious appetite for socializing and purchasing online,
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especially in the more remote parts of the country. Online advertising revenues grew 56% in 2010-
2011, with e-commerce and online content averaging over 20% growth. The Russian e-commerce
market alone is worth over $30 billion.

This is merely the first stage in a technological boom that will draw on not just the IT
engineering talent of the country, but also the potential advances in material sciences,
biotechnology, nanotechnology, clean energy and medicine.

Not that long ago the Russian startup market was largely overlooked by the international
venture community. However, while the world was looking the other way improved infrastructure
and a better legal framework for business, coupled with increased internet penetration and
prolonged economic growth, made the environment for startups much more favourable. Even more
importantly, some very impressive companies were developing, particularly in the IT-sector. When
two of them, Mail.ru and Yandex, held impressive IPOs in 2010 and 2011, raising $912m and $1.3
billion respectively, the world finally started waking up to the enormous potential of the Russian
venture market [4].

Some of the most popular projects will describe below. Among of them: Yandex, Mail.ru,
Vkontakte, Kaspersky lab, Ozon.ru.

Yandex’s search engine was founded in 1997 and by 2001 was the most visited site on the
Russian internet. In the mid-2000s Yandex faced serious pressure from Google, which was
determined to win over Russian web users. However, through technologies targeted specifically at
the ‘Cyrillic web’, such as regional search parameters and the firm’s Matrixnet search platform,
Yandex was able to maintain its dominant position. This success was reflected in the firm’s
impressive IPO in 2011, when the company raised $1.3 billion on the Nasdag exchange in the
biggest .com IPO since Google in 2004.

The Mail.ru Group has come a long way since it started out as a webmail service in 1998.
While it quite quickly gained a significant share of the Russian webmail market, the company really
took off after becoming part of Yuri Milner's Digital Sky Technologies Ltd in 2005. The following
year the company added a blogging service, a games platform and the popular social network
Odnoklassniki to their portfolio, while the group also now controls recruitment service Headhunter
and IM service ICQ. It also holds a strategic 39.99% stake in VKontakte, Russia’s most popular
social network. In 2011, is even opened a Technopark in cooperation with Moscow’s Bauman State
Technical University. In 2010 the group raised $912 million in an oversubscribed London IPO.

Vkontakte (officially vk.com), the brainchild of St Petersburg university graduate Pavel
Durov, is Russia’s most popular social network with 80 million daily active users. While Mail.ru’s
Odnoklassniki gained significant popularity among older Russians (over 30s), young people flocked
to Vkontakte, perhaps attracted by the site’s enormous collection of freely accessible and
downloadable music and films. While the legality of much of this content is certainly questionable,
attempts to force the network to remove it have so far failed, enabling Vkontakte to consolidate its
dominant position. However, despite annual revenue for 2012 reaching $172 million, the network is
yet to really cash in on its success, with annual profits falling to just $1 million. In April 2013, lliya
Sherbovich’s United Capital Partners bought at 48% stake, and promised to explore possible
monetization strategies. With 54% of Russian web users spending at least 20 minutes a day on the
site, the potential is enormous.

With 16 years’ experience combating major IT-threats, Kaspersky Lab is one of the top-4
IT security vendors in the world, and the only one from that elite groups still in private ownership.
Kaspersky’s products are used by over 300 million people, and 250,000 companies, while revenue
in 2011 grew by 14% to $612 million, a faster rate than the sector as a whole. The founder and
CEO, Eugene Kaspersky, currently owns around 80% of the company. In 2011, when the firm was
valued at $1.5 billion, US fund General Atlantic bought a 15% stake, but the company bought it
back just a year later.

Russian e-commerce has boomed in the last few years, and Ozon.ru, which describes
itself as “Russia’s Amazon.com”, now leads the way. Like Amazon, Ozon started out selling books
in 1998 but has subsequently diversified and now offers a very wide range of products. In order to
overcome the Russian postal service’s unpredictability and long delivery times, Ozon has its own
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delivery service O-Courier. It also runs Ozon.travel, a leading online travel agent dubbed "Russia's
Expedia". In 2011 the company raised $100 million from investors, and in 2012 it became the most
popular Russian online retailer, with revenue of over $492 million. With e-commerce’s rapid rise in
Russia showing no signs of slowing up, the next few years are likely to see significant further
growth for Ozon.

To begin startup project is not difficult. The main tools for successful project development
are good idea, initial capital and belief in idea. Today it's possible to see a lot of good projects
which got great success in current several years and statistical data shows this. Everybody who
believes in own idea can try to start own business especially in IT industry.
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PROBLEMS AND CONTRADICTIONS OF THE MODEL OF EUROPEAN
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Abstract

The article focuses on the most important issues of the European Union. The financial situation,
complexity of relationships within the Union, risk of the UK leaving, migrants, legislative specifics -
all these factors are discussed in detail by the author and have a significant impact on the current
threat of the collapse of the EU. The dangers of Brexit and terror acts prove strong need of
immediate intervention. The way out of this difficult situation must be found in the nearest future,
because the European Union is the unique phenomenon in its nature, the great idea of humanity -
to unite for the common good, for the sake of the balance of forces in the world, for the sake of the
overall development and it mustn't disappear. Otherwise, it could become a bad example of the
impossibility of this level of cooperation.

Key words: European Union, threat of disintegration, migrants, Schengen, UK, politics, internal
contradictions.

AHHOTauusA
B paHHOM cTaTbe akueHTUpyeTcs BHUMaHue Ha Haubonee BaxHbIX npobnemax EBponeiickoro
coto3a. PUHAHCOBOE MONOXEHUE, CIOXHOCTb B3aMMOOTHOLLEHWI BHYTPW COKO3a, OMAaCHOCTb
Bbixoga BenukobputaHuu, MuUrpaHTbl, OCOOEHHOCTM MPaBOBOro 3akoHOAATeNnbCTBa — BCE 3TU
akTopbl, NOAPOOHO PacCMOTPEHHbIE aBTOPOM, OKa3bIBAKOT CYLLUECTBEHHOE BMMSHME HA TeKyllee
nonoxexve aern, cosgaeas yrposy pacrnaga EC. OcobeHHO ocTpo oulyliaeTcs Heo6xoanumMocTb B
He3aMeanuMTenbHOM BMellaTenbCTBe B XO4 COObITMIA, Yemy B OOnblUEN CTENEeHU CnocoOCTBYHOT
TepakTbl 1 Brexit. HyXHO HanTK BbIXo4 M3 CMOXMBLUENCS Ypes3BblMalHO CrOXHOW cuTyaumu. U
caenatb 370 ObICTPO, MOCKONbKy EBponenckuini coto3 — 3TO YHUKanbHOEe SIBIIEHME MO CBOeW

© Krylova A.V., 2016
190



Science and Education Vol.| April 6™ — 7", 2016

npupoae, Benuuanwas 3agymka 4dernoBevecTBa — obbeauMHUTbCS pagu obuwero 6Gnara, pagwu
GanaHca cun B Mupe, paau obLero passutusi, — KOTopasl He IofKHa ucdesHyTb. MiHave aTo Gyaet
BMNoJiHe ﬂpI/ICKOp6HbIM AoKas3aTernbCTtBOM TOro, YT0 BO3MOXHOCTb K8KOFO—J’II/I60 coTpyaHMn4yecTBa
CTpaH Ha NoJo6HOM YpOBHE CBOAUTCS K Ae3UHTerpaumm.

KnioueBble cnoBa: EBponeckuit Ccow3, yrposa [AesvHTerpaumu, MurpadTbl, LLeHreH,
BenukobputaHusi, NONUTHKa, BHYTPEHHME NPOTUBOPEYUS.

Ha paHHbin MomeHT y EC peiicTBUTENbHO MHOro npobriem, [0CTaTovHO, YTOObI
3HaA4YMTENbHO BNUSATL HAa BCE SKOHOMMYECKME nokasaTenu coto3a. [pexpe Bcero, cregyet
OTMETUTb, YTO BO3HUKHOBEHME 3TUX COOLITUIA He Cry4YalHO W HeKoTopble MOXHO 6bino
CMnporHo3npoBathb. [lanee paccCMOTPUM OCHOBHbIE acreKTbl.

MepBblii acnekT - pas3po3HeHHast SKOHOMMYeckasi nonuTuka. YrnybneHue WHTerpauum
3aKOHYMIIOCh Ha YacTMYHOM COMNKEHUN HaLMOHanbHbLIX NOAXOAOB K €4MHONM BanoTe M BarntoTHOWN
nonutuke. OHO OOBLEKTMBHO HE MOINO MNPOAOIIKATLCS, Tak Kak ganee criegoBan oTkas OT
CyBEPEHHOM MONMUTUKK, YTO NULLANo CTpaHbl NMPU3HAKOB WX roCcyAapCTBEHHOro cratyca. Hukto ns
uneHoB EBpocoto3a He roToB OTAaBaTb CBOM MpaBa Ha rocygapCTBEHHOE camoynpasrneHue. Yto
HarnsigHO u  ObINO MPOAEMOHCTPUPOBaHO Ha npumepe HenpuHATua  KoHctutyummn EC  Ha
pedepeHaymax ®PpaHumm n Hugepnavgos. Cpasy BO3HMKAET 3aKOHOMEPHBIM BOMPOC: «A 4TO
panbwe?». Begp cormacHo npuHATBIM — OcHOBononarawwum gorosopam EC  pgomkeH B
JanbHenwem nepenTn B HOBYKO CTaauMio — MOMUTMYECKUA coto3. Mcxoga u3 pesynbTaTtos,
nosny4yaeTcsi, YTO Aasnblle HWKTO He CTPEMUTCS M 3Ta npobnema «4To XXe Aenatby» ocTaeTcs
HepeLleHHOoN.

durHaHcoBble noTpsiceHnss B EC nokasanu HeagekBaTHOCTb NPOBOAMMOMN MHTErpaLnoHHON
nonuTukM TpeboBaHWSM yCTOMYMBOrO pa3BuTus. Oco3HaHa HEOOXOAMMOCTb U3MEHEHUI C Lienbo
YCUNUTb  KOOPAMHAUMIO HaUMOHAsbHbIX OEACTBUA U yBENUUUTb KOIPMUUMEHT CNoYEHWUs.
BbinageHne nobol cTpaHbl HECET OrpOMHbIN (DMHAHCOBBIA yllep6 Kak M BCEW WMHTerpaumMu B
uenom, Tak MK rocygapctBam-usroam. Cam npouecc OTkasa OT €BpO M BO3BpaLLeHUsa K
HauuMoHanbHOM BantTe OyaeT HeckasaHHO OGOonesHeHHbIM, MOCKONbKy MoBneveTr 3a cobon
nepeHacTporKy Bcell OEHEXHOW CUCTEeMbl, MOXET CrocobcTBOBaTb BO3HWMKHOBEHMIO KPU3MCHBLIX
SIBMIEHWIA, HE TOBOPSI Y>KE O BPEMEHU, KOTOPOE NOTPATUTCA HA NEPEXOA.

Tak ke BOCMONb30BaTbCs CUTyauMen B CBOMX LENAX U NONyYnTb MPUPOCT roslocoB Ha
obLeHaumoHanbHbIX Bbibopax MOryT yrnbTpanpaBble CUMbl — TaKMe OMaceHusi YKe [OOCTaTO4YHO
cunbHbl B EBpocoto3e. YTo CyLlecTBEHHO NOBMNUSIET HA PACCTaHOBKY MOMUTUYECKMX CUIM TaK XXe U B
opraHax EC. fpas HauuoHanuctckas nonmuTMKa npuBEeAeT K MNOCTENEeHHOMY paspyLUeHuto
MHTerpauun, kKoTopas cosgaeanach 65 nert.

Bbixoa oavH — cnnoTtutbcd. Ho nocneacTeusa MMpOBOro (OMHAHCOBOrO KpM3nca CrULLKOM
cunbHO ypapunu no EBpone. B xope nebatoB 6bino npeanoxeHo co3datb 3KOHOMUYECKOE
npaBMTENbLCTBO, KOTOPOE CKOOpAMHMPOBano Obl gencTBusi cTpaH EBponbl. Ho Torma BcTaer
BOMNPOC: KTO Obl ero cran KOHTponupoBaTb. HbIHELWHWE MHTErpaLMoHHbIE OpraHbl B TaKOM Buae He
npucnocobneHbl ANs TaKoro yrpasneHust.

BnepBble 3a Bpemsi cyllecTBoBaHWsi EBpocoto3a Obil yMeHblleH pasmep Otompketa Ha
npeacrosawmn cemunetHuii nepmog (2014-2020 rr.). Ha atom Hactosnun ®PIC n BenukobputaHus,
MOTMBMPOBaAB TeM, YTO MOCKOMbKY npuxoautcsi npuberatb K COKpalleHW pacxodoB Ha
HauWOHaNbLHOM YpOBHEe, TO TOXe camoe cnefyeT caenaTb M Ha HagHauuoHanbHoMm. BnusHua
BO3pakaBLUMX CTPaH-PELUMUEHTOB HE XBaTWUIO ANns Toro, 4Tobbl ybeants B obpaTHoM «Boratbie»
CTpaHbl.

FoBopss o coctosiHuM OGlogketa ctpaH EC, MoOXHO cpenaTb BbiBO4 O TOM, 4TO
GONbLUMHCTBO M3 HMUX HE COOTBETCTBYHOT MPUHSATLIM KPUTEPUSIM KOHBepreHuun. Hanpumep, B
TEKyLLeM rogy oTpuuaTtesnisHoe canbao gpaHLly3ckoro brompkeTa yBennmunTcsi Bnepeble 3a NsATb feT,
nockonbky cnabasi MHnauMa n ctarHauusi SKOHOMMKU YMEHbLLUMIM HarnoroBble MOCTYNMeHusi, a
BNacTu Npoaorpkanu cokpalwaTte rocpacxodbl. B pesynbtate B 2014 rogy gneduumt Gromketa
nogHumetcs ao 4,4% BBIT ¢ 4,3% BBI1 B npownom rogy. TakMe nokasaTenu He COOTBETCTBYIOT
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KpUTEPUSIM KOHBepreHumn, PpaHumm HeobxoouMo CPOYHO MPUHMMATL MEpbl MO WUCMPaBMEHUo
cuTyauuu.

Henb3s He oTmeTtuTb porb ELIBE. Ero 3apadenn siensietca obecneveHve cTtabunbHOCTU
€BpO, a BaXXHbIM MHCTPYMEHTOM B 3TOM — U3MEHEHNE y4ETHOWN CTaBKW. [10CKONbKY 9KOHOMUYECKOE
NoONoXeHue B PasHblX CTPaHax OTNNYaeTcs, TO Takoe M3MEHeHe BHOCUT OOMONHUTENbHBIN pa3naj
B obLieeBponenckme oTHoweHus. Hanpumep, 6opbba ¢ uHdnaumern TpebyeT NoBbILLEHNS CTaBKK,
4yTOObI HE AOMYCTUTH NeperpeBa pacTyLUMX SKOHOMWK, B TO X€ Bpemsi Ans CTpaH, KOoTopble
CTpafaloT OT Aenpeccun 1 NPeAnpPUHUMALOT MOMbLITKU NPeoaoneTb ee, 3To daTanbHo.

Tak e crnefyer ckasaTb U O TOM, YTO KOHKYPEHLMS Ha ObLIEM pbiHKE U eauHas BanoTa
CNocobCTBYIOT HEKOTOPOMY BbIPABHMBAHWIO LEH Ha TOBapbl, HO HE MPOM3BOAMTENBHOCTU Tpyaa.
Takum 06pasom, BbIMIPbIBAET Ta CTpaHa, roe NPOU3BOAMTENbHOCTb BbIle, YTO YyBenuunsaet
paspbiB MeXAy y4YacTHUKamu uHTerpauun. K Tomy Xe BHYTPW CaMux rocyaapcTB CyLlecTByeT
HekoTopasi acuMMeTpus B passutumn permoHos (Utanus, NepmaHmns), 4TO 4O CUX NOp ABNAETCH He
peLueHHoM Npobnemon 1 MeLlaeT rapMOHU3aLLMN.

Bcneactene Takom HEOAHOPOAHOCTM CTpaHaMm MOCTOAHHO He xBaTaeT AeHer. Moxet
nokasarbCsl, YTO CO3jaHMe HOBOTO EBPOMENCKOro CTabunmaaunoHHoro oHaa sIBNseTCs BbIXOA0M
M3 CIOXMBLUEWCA cuTyauun, HO HeT. Yem Gonblie pasmep coHga, TEM B MeEHbLUEN CTENeHu
rocygapcrtea, 0cobeHHO, Takue kak f'epMaHusi, CornacsiTcs Ha NOCTOSIHHOW OCHOBE TPaTUTb AeHbIN
Ha NoaaepXKKy NPoBNeMHbIX CTpaH.

Ewe ogHMM HepelleHHbIM BONPOCOM ABMSIETCA colmanbHas coctaBnsiowas. Bece bonblue
ycunueaetcs anddpepeHumaums obulectsa. B EBpocoto3e nonyyaeTr pacnpocTpaHeHue Takow
coumanbHbIn NapamMeTp, Kak nHaukaTop nuweHuin. OH paccumTbiBaeTCS Mo AEBATU NO3ULMSM, €CNin
TPU M3 HUX OTCYTCTBYIOT ,TO CEMbHA CHMTAETCHA CTpajalollei OT MaTepuarbHbIX fWLWEHWURA, enuv
yeTblpe 1 bonee, TO ceMbs onpedenseTcs kak CUNbHO cTpagatkollas mMatepuanbHo. [JaHHble no
3TOMYy KO3(bhMUMEHTY nokasanu, 4YTo B HekoTopbix cTpaHax EC 6egHocTbio 3aTpoHyTa
3HauuTenNbHasg 4acTb HaceneHus.

TpeTbeit Npobnemolt siIBNsieTcsi TO, YTO Ternepb [OCTaTOYHO CrIOXKHO CNPOrHO3MpoBaTb
JanbHenwee 3KOHOMMYECKOE pa3BuTUE coto3a. [pnynHa He TOMbKO B KONMYECTBE CTpaH (28), HO 1
B MX Pa3HOPOOHOCTM.

YUeTBepTbit BONPOC 3aknioyaeTcs B TOM, YTO MHOMME CTpaHbl PaspbiBalOT BHYTPEHHME
npotusopeyus. Hanpumep, Benbrus Ha rpaHun pacnaga. Ecnu rosopswme Ha pasHbiX A3blkax
dnaHgpya 1M BannoHus roTtoBbl NOXePTBOBATb €OMHCTBOM HbIHELWHEW CTpaHbl, TO npwu
rmnoTteTMyeckoMm konnance benbruv oW Bpsg nu OyoyT 3aMHTEpecoBaHbl B YKpenneHuu
EBpocoto3a ¢ ero MHorumu cnyxebHbiMu A3bikamu. Tak ke B camon EBpone cyllecTByeT Takow
MHTErpaLMOHHBIA cybpernoH kak Buwerpaackas yetBepka (Monbla, Yexus, Crnosakus, BeHrpus),
NpOM130LLIO YCMNOBHOE pasaeneHne EBponbl Ha KOXXHYHO U CEBEPHYIO YacTy.

A TyT elle BO3pacTaeT ONacCHOCTb CO CTOPOHbI HEKOHTPOMMPYEMOro NMOTOKA MUMPaHTOB.
Be3 Hux eBponeiickue cTpaHbl He MoOryT obecneunte cebe HeobxooumMyr SKOHOMUYECKYHD
OVHaMUKy, a C APYro CTOPOHbI, YBENWYeHue OONv neranbHbIX U HeneranbHbIX 3MUrpaHToB B
YNCMEHHOCTU XWTenen npuBedeT B nepcriektuBe Kk Oecrnopsgkam M yXyALIEHWI0 CamMO4vyBCTBUS
KOPEHHOro HaceneHus. PaccMoTpuM HefasHUin npumep MepmaHmu.

3a nocnegHee BpeMsi 6ornbLUOe 3KOHOMMYECKOe M nonuTudeckoe BnusiHe B EC obGpena
FepmaHusa, nobeavs B conepHudecTBe ¢ PpaHumeir. Bo3mMOXHbIMU NpUYMHAMU MoOryT ObiTb
cylecTBylOWMIA aedouunt OrogkeTa, MpeBbLILIAOWMIA HOPMY, YCTaHOBMEHHYD B MaacTpuxTckom
cornawleHmu, u NpoTUBOPEYUs Mo NOBOAY BHELLHEN NonuTukn. Ho 3To He 3HauuT, 4To B [epmaHun
BCE XOPOLUO.

B 2007 rogy B EC BCcTynunu gBa HOBbIX YneHa — PywmbiHua u Bonrapus. YposeHb
3KOHOMWYECKOrO Pas3BUTUSI 3TUX CTpPaH PasUTENbHO OTNMYAETCA OT OOMbLUMHCTBA Y4YaCTHWKOB
coto3a. ATO CnocobCTBOBANO MNOSIBIIEHNIO ONpeaeneHHbIX NpobnemM, NOCKONbKY OAHUM U3 YCIIOBUIA
ONTMMarnbHOW BartOTHOWM 30HbI ABMAETCH NPUMEPHO PaBHbLIN YPOBEHb Pa3BUTUA KOHOMUKK. A3-3a
€ro HEBbLIMNONHEHNsI MHOTME CTPaHbI CTanu XXepTBaMu Ype3MepPHOro NPUTOKa MUMPAHTOB.

Ha 'epmaHuto, B koTopor ¢ 2007 roga 4Mcro pymbiH M Tak Bo3pocrno 6oree 4em B Tpu
pasa, B 2014 roay o6pyLumnacb naBuHa «HOBLIX eBpornenueBy. MIMeHHo ¢ aToro roga Gonrapbl 1
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PYMbIHbI  MOMYYUIN  HEOTPaHUYEHHbIM OOCTYN K HemeukoMmy pbliHKY Tpyga. Bwmecte c
KBanuduumpoBaHHon paboyein cunor nNpubbiNn UbiraHe, HerpaMoTHOE HacerneHue CerbCKMX
obnactenn PymblHMW. Hemubl cuutanu MUrpaHTOB BpedHbIMU ANsi UX CTpaHbl, MOCKOSIbKY OHU
oTbupanu paboune mecta M coumanbHble nocobus. Tak u npousowsno. BonbWMHCTBO Bpayei B
HemMeLKknx OonbHMUAx — PyMblHbl, @ couuanbHoe obecrneyeHne MUrpaHTOB Mano Ha nneyn
MeCTHOro ynpasneHus. OHW NblTanMCb pacnpegenuTb UX paBHOMEPHO MO BCEW CTpaHe, HOo
nockomnbky 3Tu «rpaxaaHe EC» He aBnsitoTcs MMMurpaHtamu, 1o Hambornee KOMOPTHblIE MecTa
NPOXMBaHWA BLICTPO 3aMOSNHUNWCE LbiraHaMu.

Lkonbl okasanucb nepenoniHeHbl AeTbMW, HEe 3HaKLWMMM HEMELKKOrO SA3blka, KOTopble
HUKOTA4a He npoxoawnu AucnaHcepusaumMm W He genanu npvemeoK. MHorogeTHble matepu
3anonoHNNKM CNyXObl counanbHOro obecrnedeHnsi, C Lenbio MonyyYeHuss nocobuid, crnyxobl no
TPYAOYCTPOMCTBY ObiNM  «aTakoBaHbl» BCEBO3MOXHBIMU PEMECIIEHHUKAaMWU U «Bnagesbuamu
dupm», ¢ TeMM Xe LensMu, MOCKOMbKY UX OOXOA HWXKE MPOXWUTOYHOro MuHumyma. Cyabl He
ycrneBanu paccMmaTpuBaTh UCKM Ha Nocobusi no 6egHOCTU.

OTo cTano HacTosilei ronoBHoW Gonbl ANs HEMeLKoro npaBuTensctea. Beab ux
(MUrpaHTOB) HEMb3si 4enOpPTUPOBAaTL, MOCKOMbKY OHU ABMSKOTCA NOMHOMNPaBHbLIMK rpaxaaHamun EC
n moryT cBobogHO nepeaBuratbCA Ha ee TeppuTopuun. Bbiny BblgeneHbl OrpoOMHble AeHbIM Ha
ypEerynupoBaHvue 3ToW CUTyauuu, a TaKkkKe YXKEeCTOYeHbl YCINOBUS MNOMyYeHust nocobuii wm
cepTumkaToB pemMecrneHHuKa.

B Hosbpe Bnactv N'epmaHMn BHECIM M3MEHEHNS B 3aKOH O CBODOJHOM MEpeaBMKEHUN B
EC, BBeasa BpeMeHHble OrpaHUYEHNs Ha BbE3[, U OrpaHnyMB CPOK NpebbiBaHWs B CTpaHe C Lenblo
«noucka paboTbl» LWeCTblo Mecsauamu. Ho ans KOHTpons 3a STUM Ha MecTax HeobXxoaumbl
JononHuTenbHble cpeacTsa.

B 10 xe Bpems, B PymbiHUM 1 Bonrapum HabnogaeTtcst HexsaTka paboyen cunbl, n3-3a
3TOro pywartcsi cuctembl obpas3oBaHus, 3ApaBoOXpaHeHuss M Ap. B pgaHHOM cuTyauum umx
€OVHCTBEHHbIN BbIXOA — 3TO NpMBMeYb elle 6onee geweByto paboyyto cuny n3 6eaHbIX CTpaH, He
Bxoaswmx B EC.

Hanbonee akTyanbHon Temow B EBpone cenvac sBnsieTca perynupoBaHWe MnoToka
murpaHToB n3 CpeagHero BocToka, KoTopble B nocrnegHee BpeMsi HaBOAHUNM CTpaHbl LieHTpanbHom
EBponbl, 0co6eHHON MOMNyNAPHOCTBIO CPEAU KOTOpbIX Nonb3yeTcs 'epmaHus C¢ ee OOCTaTOYHO
6onbWMMM NocobusiMKn, KOTOpble B CBOK o4vepedb pacnpefenstoTca B OGonblien creneHn Ha
HOBOMNPUOLIBLLUMX, @ HE Ha rpaxaaH AaHHOW cTpaHbl. [logobHas cuTyauus n ¢ pbIHKOM Tpyaa, Tak
KaK MUrpaHThbl - 3TO AewweBas pabouyas cuna. Ho, npexae BCero Takon Heperynupyemblii Hansbls
nogen cosgaet TsxKenble coumarnbHble NPOTUBOPEYUS U KOH(MNMKTHYO OOCTaHOBKY B LIEfIOM Ha
Tepputopun CTpaH coto3a. YUTo yxe NposBMNOCL B MOMHOW Mepe W NoAcTaBwno noa yaap
LLleHreHckyto 30HY. OTa cocTaBnsowas ABMAETCA BOMMOLEHMEM OCHOBOMOMaralLwmx NpUHLMNOB
EC: cBoboga nepeaBwkeHusl Tpyda W KanuTanoB W 3aKpbiTUE rpaHUL SABMSIETCS MNPsiMbIM
HecobnoaeHnem oHoro. B ntore HekoTopble CTpaHbl NNLLb Y)KECTOUUIM KOHTPOSIb, HO ABE U3 HUX
nownu ganbLue.

OaHuM 13 o4aroB pacnpoCTpaHEeHUs MUIPaHTOB aBnseTca peuuns. ABCTpUS U CTpaHsbl,
Haxo4sLMECs Ha rpaHuue C HeW, BEPOIOMHO pewwmnu oTpesaTtb [peuntio oT octanbHon EBponbl,
YXKECTOYMB MPOMNYCKHON pexum, He cnpawwmsas y bpioccens. Ytobbl ncnpaenTte cuTyauuo cenvac
nayT neperoeopbl ¢ Typumen, 4Tobbl OHW NPUHANK Ha cebsi YacTb MUrpaHToB M3 peumnn.

BenukobputaHusi, B CBOO odepenpb, NOCTynua noxoxumm obpasomM. OHa Hukorga He Gbina
nonHonpaeHbiM YrieHom EC B TOM cMmbIcne, 4TO He npuHAna cornawexus o LleHreHe n eBpo3oHe.
OroBapvBanocb, 4YTO BMOCNEACTBMM OHa MOWAET Ha HUX M Takke BMecTe CO BcemMu Oyget
CTPEMUTBLCS K CO3[aHUK nonuTuyeckoro coto3a. Ho B dpeBpane BenukoGpuTaHusi BblaBuraet
ycnosusi, COOMoAeHNEe KOTOPbIX BO3MOXHO NOCNOCODCTBYET COXPAHEHMIO YNEHCTBA 3TOW CTPaHbl B
EC nytem ronocoBaHus Ha pedepeHgyme. Cpean HWX npeanoxeHne ocBoboauTb CTpaHy oT
obs3aTenbCcTBa yyacTBOBaTb B Mpouecce AanbHenwero cOnmkeHWsl CTpaH-yYneHoB cow3a U
yCUnUTb  POMb  HaUMOHamnbHbIX MaprameHToB, npegocTaBneHne 6Gonbliero cyBepeHuTeTa
OpuTaHcKOMY napnameHTy, 3awuTy QyHTa CTEPSIMHIOB, YXXECTOYEHWE  MUrpaLMOHHOIO
3akoHodaTenbCcTBa NyTeM GrOKMPOBaHMA Ha OOMrMiA nepuog 4ocTyna MurpaHToB u3 ctpaH EC k
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coumanbHblM nocobusim B BenukobpuTaHuu. Bptoccento npuwnocb MOWTW Ha HUX, 4TOObI He
noTepaTb PUHAHCMPOBAHUE 3TOM CTPaHbl, MOCKOMNbKY ee JoNsA B YneHckux B3Hocax B EC aBsnserca
0OHOM 13 HambonbLKx. Ho BCce 3Th AENCTBMSA HE rapaHTUPYIOT TO, YTO BenmkobpuTtaHna octaHeTcs
B EC nocne pedepengyma 23 utoHsi, ocobeHHo nocrne TepakToB B bptoccene.

CnoxHol 3agadelt SBnsieTcs HecrnocobHOCTb EBponbl cTaTh caMoCTOSITENbHBIM BOEHHbLIM
c0t030M. OCHOBHYIO OTBETCTBEHHOCTb 32 060pOHY U HanageHue HecyT CLUA B pamkax HATO v BHe
aToW opraHu3aumm. Camo no cebe 3TO NPOTUBOAENCTBYET UHTErpaumnoHHomy npoueccy EC. B 1o
e Bpemsi 6e3 CLUA cTpaHbl EBpocoto3a B cuny Mx pa3HOpOOAHOCTM OOBLEKTUBHO HE B COCTOSIHUM
ObiTb B BOEHHOM OTHOLWEHMM Ha ypoeHe XX| Beka. B EBpone HeT Takoro BOEHHOro nuaepa,
KOTOpbIN Obl CNNOTUT BOKPYr cebs BCex OCTanbHbIX. OTa 3aBUCUMOCTb HAa CErOAHSILUHWA OeHb
ob6palaeTcs NpoTuB cotosa. Mockonbky Yepes Hee CLUA maHunynupyeT BHelLHen nonutukon EC,
B TOM 4Yu1Cne U NPOTUB CBOErO MMaBHOro KOHKypeHTa — Poccun. Ho ansa EBponbl nonutuka caHkuui
ABMSAETCA JOCTATOYHO OONE3HEHHONW U TPyAHOPAa3peLUMMON.

Takum o6pas3om, Ha OaHHOM 3Tane pas3BuTus y EBponeiickoro coksa CyLecTByeT
MHOXXECTBO NpobGeM He TONbKO B 3KOHOMMUYECKON, HO 1 MONMTUYECKON, coumanbHon cdepax. Ons
TOro 4TO6bI CNPaBUTBCA C HUMM, HEOOXOAUMO MEPECMOTPETHL MPABOBY WU MHCTUTYLIMOHAMbHYHO
cuCTeMy COo3a, Nponucatb AOMNOSHUTENbHbIE YCNOoBUS, Aabbl n3bexaTtb TeKyLUX KOHMMKTOB;
paspaboTaTb MONUTMKY B OTHOLEHMM cTpaH LIBE, Tex u3 HUX KOTOpble He COOTBETCTBYOT
Haumbonee pasBuTbiM cTpaHam EC; noctapaTbCcsi HaWTU anbTepHaTWBY WNWM ApYron BbIXO4 B
oTHOWweHnn 3aBucumocT ot CLUA. Ha Takom ypoBHe WHTerpaumu, nobble npouecch
npeobpas3oBaHuii CNoXHbl U TPebyOT 3HAUUTENBLHOrO BpemeHn Ansi BBedeHus. OcobeHHo Korga
YNEHOB Tak MHOIO U BCE OHW AOCTATOYHO pasHble. AKLEHTUPYS BHUMaHWe Ha OeWCTBUAX CTpaH-
uneHoB EC moxHo cpenaTtb BbiBog 006 MX pasobuieHHocTM. Ho aTta npoGnema He BO3HMKNA
BHe3anHo. B eBponeickon wmoaenn WHTerpaumMm CyLecTBYeT MHOXECTBO MNpOTUBOPEYUi,
CBSi3aHHbIX U C HOpMaTuBHOM 6a3oi 1 ¢ 6aHKOBCKOW cchepol, U C acCMMMETPUEN B pasBUTUM CTpaH
LleHTpanbHon EBponbl 1 LIBE. MNMocTeneHHo Habupanu Bec npaBble HALMOHANMUCTCKME HAaCTPOEHUS
B MONuTMKe CTpaH. Bce aTM Kycoukm cnoxunuce BMecCTe, korga npuwina npobnema MurpaHToB v
3anycTuna npouecc aesvHTerpaumun. Bece xoTsT oTropoanTtecst  ob6esonacutb cebsi. Ho B ntore
nocneacTeMs  3aTPOHYT BcCeX, NpuM  HebnaronpuaTHOM cTedeHun obcTtosTenbcte. Ceiyac
HeobxoaAMMO caenatb BCe BO3MOXHOE, 4TOObl COXpaHWTb TO, YTO co3gaBanu 65 net. 370
BENMYanLLNA NpeLefeHT, aHanora KOTOpoMy noka HeT, Ho Grnarogaps emy CylecTBYeT Hagexaa,
YTO COTPYAHNYECTBO CTPaH Ha TaKOM BbICOKOM YPOBHE BO3MOXHO U OCYLLECTBUMO.
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HUMAN RESOURCE RISK MANAGEMENT IN THE PROCESS OF STAFF
TRAINING

Kuznetsova M.E., Nikitenko E.A°
Surgut State University Khanty-Mansiysk Autonomous Okrug-Ugra
Russia

Abstract

The issue on human resource risks today is very relevant. Firstly, there is increasing understanding
of the need for the detailed elaboration of this problem. Theoretical analysis of human resource
risks presents in the works of scientists, but is in the initial phase. Organizations need the
generalization of the experience and risks management proposals. The problems of human
resource risks managing according to the functions of staff managing aren't yet considered. The
article deals with human resource risks in the process of organization staff training. It's proposed
algorithm for analysis, evaluation and minimizing human resource risks. The definition of human
resource risks while staff training is clarified.

Key words: human resource risks, staff training, algorithm for human resource risks managing.

AHHOTauusA

Bonpoc o kagpoBbIX puckax Ha CErogHsIlUHWMIA AeHb O4YeHb akTyaneH. Bo-nepsbix, nosiBunocb
NOHUMaHWEe O HeobXOoAMMOCTM TLiaTenbHOW MNpopaboTkM AaHHOW npobnembl. TeopeTuyeckui
aHanu3 kagpoBbIX PUCKOB NMPUCYTCTBYET B paboTax y4YeHblX, HO HAXOAUTCA Ha HayanbHOW CTaguu.
OpraHusauun HyxpgatTcss B 0600LLeHMU onbiTa, NPEAnoXeHWn Mo ynpaeneHuto puckamu. He
paccMoTpeHbl elle npobrembl ynpaBneHus KagpoBbiMKM puUcKaMu MO OYHKUMSIM  yripaBrieHus
nepcoHanom. B craTbe paccMOTpeHbl kaapoBble PUCKM B Mpouecce oOyyeHWsi nepcoHana
opraHu3auum. lpegnoXxeH anroputM aHanu3a, OUEHKM UM MWHUMM3ALUW KagpOBbIX PUCKOB.
YTouHEeHO onpeaeneHve kagpoBbiX PUCKOB 0ByYeHUst nepcoHana.

KnioueBble croBa: kaapoBble puUcku, oBydeHne nepcoHana, anroputM yNpaeneHus kagpoBbiMiu
pvckamu.

ﬂeﬂTeJ'leOCTb Ka)K,EI,OIZ opraHusauunmn conpsxeHa C pUCKaMu, NOCKOJIbKY OHWU nexXaT B
OCHOBE MPUHATUA ynpaBrneHYeckux pelleHui. lMepcoHan SBNSETCs BaXHEeWLWMM pecypcoM, OT
3P (PEKTUBHOCTM WCMOMb30BaHNA KOTOPOro 3aBUCAT pe3ynbTaTbl M KOHKYPEHTOCNOCOBHOCTb
opraHusauun. Takke nepcoHan MOXET CrYXWUTb NPUYNHON KPYNHbLIX NOTEPb OpraHM3auun, To ecTb
NCTOYHMKOB BO3HUKHOBEHNA KagpOBbIX PUCKOB.

Ha COBpeMEHHOM 3Tane pas3BUTUA 3SKOHOMUKM W ynpaBneHna MHOrme aBTopbl
paccmaTpuBatloT npobrnemMbl KaapoBbIX PUCKOB B CBOUX Tpyaax. MNpobnema B TOM, YTO HET €4MHON
TOYKM 3peHunA Ha nogxoAdbl K aHanuisy, oueHke u cnocobam MWUHUMU3aLUN KagpoBbiX PUCKOB.
YnpaeneHue e KaapoBbIX PUCKOB B npoLiecce oby4eHus nepcoHana npakTuyeckn He nsyyeHa u
He npopaboTaHa.

Tak, Hanpumep, MutpodaHosa A.E. gaet cnepylollee onpegeneHne kagpoBoMy PUCKY:
«...9TO CUTyauus, oTpaxatoLlas Mepy peanbHOCTU HexenaTenbHOro passuTus cobbITWii, KOTOPble
HanpsMyto UM KOCBEHHO 3aTparmBaloT PYHKUMOHUPOBAHWNE U pa3BUTME OpraHuM3aumm, nepcoHana,
obuiectBa B LENOM W  HACTyMfeHUe KOTOpbIX CBSI3aHO C OOBEKTMBHO CyLLECTBYHOLLEN
HeonpeaeneHHOCTbo, 00YCINOBNEHHON PSAAOM NPUYMH: HES((EKTUBHOCTLIO CUCTEMbI YNPaBNeHus
nepcoHanioM; noesedeHneM, pAenctBueMm (6esgenicTBMeM) nepcoHana; BHEWHen cpedon
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opraHusauum».[1]

[na QocTuxeHWs ycnexoB B AeATEenbHOCTW, cneayeT faBaTb BEPHYH OLEHKYy CTeneHu
pucka, a Takke yMmeTb YNpaBnsTb UMWN.

B ocHoBe ynpaBneHus kagpoBbIMU pPUCKaMU NEXUT CTpaTernsa ynpasreHns nepcoHanom.
OTO ynpaBneHne COCTOMT W3 onpedeneHusi, OLEHKM W KOHTPONs BCeX (pakTopoB PUCKOB,
MN3MEHEHNE KOTOPbIX MOXET HEraTUBHO NOBNUATL Ha AEATENbHOCTb OpraHn3auum u COTPYAHWUKOB, Y
npegocTaBneHne rapaHTum JOCTMXKEHUS Lienen opraHusauumn. [4,5]

CerogHa ynpaeneHne KagpoOBbIMW puUCKaMuM B cUCTEME YMNpaBneHWs MnepcoHanom
opraHu3auum Kak oTtaenbHas yHKUMS He BbiOenseTcs, B CuMy HegoCTaTOYHOW W3YY4eHHOCTU
npobnembl 1 NyTeln ee pelweHns. Bece dyHKUMM ynpaBneHus nepcoHanomM obpalleHbl Ha pa3BuTue
opraHu3auumM u cnocobbl ynpaBneHus nepcoHanom, obecneyeHve 3almTbl UHTEPECOB CaMOW
opraHv3auum ee COTPYAHUKOB, YTO MOXET 03Ha4aTb U obecneveHue kagposor 6esonacHocTy. [3]

OpHvM ©3 Haubonee BaXHbIX HamnpaBfeHUA B CUCTEME YNPaBMeHWs MNepcoHariom
BbICTynaeT passuTve unum obyyeHne COTPYAHUKOB OpraHv3auuv. AHanm3 U OueHKka KadpoBbIX
PUCKOB OaHHOW (DYHKUMW M3yYeHa Ha Hall B3rnsa HegocTtaTovyHo. MBo pucku npu obyyveHum
ABNAIOTCSA YrPO30W CHWKEHUs TPyOoBOro noTeHuuana v Kak creacrtBme (MHaHCOBbLIX MOTepb.
MpuvHumas peweHne 06 WMHBECTMPOBaHMM B 00yyeHWe nepcoHana, pabotogaTenb AOIMKEH
NMOHUMaTb Kakne PUCKN MOTyT BO3HUKHYTb B NMPOLIECCE M MO OKOHYaHWMI0 06y4veHus. [1]

KagpoBble puckn B 0byyeHuMn nepcoHana Mbl Oygem paccMatpuBaTth Kak BEPOSITHOCTb
BO3HWKHOBEHUSI Yrpo3bl YCMELWHOW [OEeATenbHOCTU OpraHvM3aunu, CBA3aHHble C  AeNCTBUSMU
COTPYAHVKOB B NnpoLiecce 00y4eHust Ansi NoBbILEHNS NPOodeCCMOHANbHbLIX KOMMETEHLIMIA.

Tak, npy nogxoae K npoueccy obydeHuss nepcoHana Ans Toro, YToObl CBECTU KaapoBble
PUCKN K MWHUMYMY, MO MHEHWUIO HEKOTOPbIX Pa3paboTyMKOB HEOOXOAMMO YAENMUTb BHUMAaHWE
cnegyloLwyMm MOMeEHTaM:

e MpaBwUrbHbIN BbIGOP 0YepeaHOCTM 0ByYaoLWMX KYpCOB 1 NPorpamMm;

e COOTBETCTBUE Lienel obyyeHns Lensm opraHmsaumm;

e MpaBwUllbHbIN BbIGOP pabOTHMKOB NS 06y4eHUs;

e OTCYTCTBME MNOArOTOBKM HOBbIX YCNOBWI paboTbl, KapbepHOro pocta 0by4yeHHOMy
paboTHuKy.[2]

MoXHO Ha Haw B3rNa4 BbIAENUTb Criegylolme PUCKW, CBs3aHHble C 0byveHueM
nepcoHana:

e  puck HeadhbheKTMBHOIo 0by4eHus:;

®  PUCK HEOOLEHKMN acrneKkTOB CoLManbHOro pasButus;

e pUCK HeOOOLEHKN yrpaBreHus CcrnyxebHo-npodeccMoHanbHbIM - NPOABUMKEHNEM
nepcoHana;

e pucK HeahEKTMBHOM paboTbl C KaApPOBLIM PE3EPBOM;

e pMCK yxoAa 13 opraHnsaumm oby4eHHOro CoTpyaHuK;
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1 3ran. NoAroTOBUTENLHLIA

s

MNocTavoREA USNK W 3ANAY AHANKWAA DUMCKOR

24

AHANW3 OPraHM3ALMK C TOYKM 3peHUA obydYeHWA NnepcoHana

% .

2 Oran. Avanutiieckwit
| A 2

HaenTndvkauns ouckoB
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Konu4ecTeeHHLIA ¥ KAYECTBEHHLIA aHANN3 PUCKOB

4

MNpuHATHE PELEHNA O NPHEMNEMOCTH PUCKOB

JapepwenHne

3 3ran. OpraHu3aumoHHBIR

L 4

PaapaGoTea MeponpUATHA NO MAUHUMWIALMK PUCKOR

' .

4 3ran. KoWTponbHeii
Il L 2

Ouexka 3D PeKTHBHOCTH MEDONPUATHR NO MHHWMWIALWW

PucyHok 1 — Anroputm ynpaeneHusi puckamu B obyyeHunm

puCK HenpaBwnbHOro Beibopa coTpyaHuka Ans obyyeHus;

PUCK BbIrOPaHUs COTPYAHUKA;

PUCK COMPOTUBMNEHUS 00YYEHWIO;

puck HecoBnaaeHus opMbl NpeacTaBneHns u cnocoba BOCNpUATUA MHOpPMaLuK;
PUCK OTCYTCTBUSI LLeNTOCTHOM KapTUHbI 0BY4eHUs;

pUCK OCO3HaHWE CBOEWN LIEHHOCTW COTPYAHUKOM.

Ha ocHOoBaHUM W3y4yeHHOW TeopeTuyeckon WHopMaumn, Mbl paspaboTanm cBoWn
anropuTM aHanusa v ynpasneHus puckamu B obydeHuu (puc.1).

Ha nepBom 3Tane ocCyLleCcTBNAETCA MNOCTaHOBKA Lenen ynpasneHus puckamu. Llenu
ynpaBeneHus puckamm B 0bOyyeHun (OpMYnMpPYHOTCA Ha OCHOBE KOoppensuuu 3agad oby4veHus
nepcoHana v nHanBuayarnbHbIX 0COBEHHOCTEN NepcoHana.

MpoBogum aHanmM3 Ha OCHOBE MW3Y4YEHWs OOKYMEHTauuu BcCero npouecca o6yveHus
(copepxaHue nporpaMmbl OOy4YeHWsi, MeTodoB OOy4YeHus, KBanudukauum TpeHepa, W T.4.).
CerogHa nepcoHan C MNPaKTUYECKMM OMbITOM, TEOPETUYECKUMMU 3HAHUSIMW, TIMYHOCTHBLIMU
KayecTBaMy,  WHTEMnMeKTyanbHbiMW  CMOCOBHOCTAMM M Kak  pesynbTaT € Habopom
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npocpeccnoHanbHbIX KOMMETEHLUMIA SBNAETCA LIEHHOCTbIO OpraHusaumu. BrnvsaHne nocTosiHHO
MEHSIIOLLMXCA BHELIHWX W BHYTPEHHUX (DaKTOPOB Ha OpraHvM3auuio B LIENOM W MepcoHan B
4YaCTHOCTW, BreYeT, Kak NpaBuio, NoBbileHe TpeboBaHU K 3dEKTUBHOMY MNaHWPOBAHUIO U
peanusauumn npodpeccuoHansHoro obyyeHusi nepcoHana, pesynbTaToM KOTOpPOro AOSPKHbI cTaTb
HeobxoanMble UHTeNNeKTyanbHble, TBOPYECKME CMOCOBHOCTH, KenaHne N roTOBHOCTb COTPYAHMKA
NoBbILIATL YPOBEHb CBOMX KOMMETEHLIMIA.

Ha cnegywowem sTtane MNpOUCXOAMT OMNUCaAHWE XapaKTEPUCTUK MpPOSBMEHUs pucka M
pa3paboTka MeponpusTUIA, HanpaBneHHbIX Ha yrpaBreHue puckamm.

Ha 5ToM 3Tane OCyLLeCcTBNSAETCS KAYeCTBEHHbIA WU KOMMYECTBEHHbIM aHanus. [lepsbii
OCHOBaH Ha aHanuae )akTopoB, BNUSIOLLMX HA pUCKM B 0Oy4eHun. BbisiereHne bakTopoB puUCKoB
OCHOBaHO Ha cbope AaHHbIX 3a CYeT CNeayLMX UCTOYHUKOB MHAOPMauun: opraHu3aumnoHHas
OOKyMeHTaums, pesynbTaTbl MccnenoBaHwi. [Ans BTOpOro crieqyeT MCMnonb30BaTb 3KCMEPTHYHO
OLIEHKY.

OueHka BepoOATHOCTM MNPOSIBNEHMSI PUCKOB MNPOUCXOAUT C MCMONb30BaHMEM MeToAa
paHXMpOBaHMWS PUCKOB, T.€. Bblbopa «BecoBbIX» koadhduLmeHToB (Tabn.1).

Tabnuua 1
PekomeHAyeMble napamMeTpbl paHXUPOBaHUSA PUCKOB
YacToTa nposiBneHus KoadhcpmumeHT
Bonee yem pas B geHb 10

OavH pa3 B AeHb

OawvH pa3 B 3 gHs

OaviH pas B Hegeno
OavH pa3 B 2 Hegenu
OawvH pa3s B mecsy,

OavH pas B 4 mecsua
OavH pas B rog

OpavH pas B 3 roga

MeHee yem 1 pa3 B 3 roga

=N W O O N0 ©

Mcnonbays wkany «BeposaTHOCTb — MOCNEACTBUSA», Mbl NOMy4Yaem BO3MOXHOCTb HarnsgHO
npeacTaBuTb pUck (Tabn.2).

Tabnuua 2
MaTtpuua KagpoBbIX PUCKOB
BeposTHOCTb

= BbIlCOKas Hu3Kas
&

S 3HaYUTENbHbIE A B

(0]

c

[&]

o

= He3HaYUTENbHbIE C D

Ha puckn rpynnbl A, HeoGXxoaMMO He3amennuTenbHoe BO3OENCTBME CO CTOPOHbI
pYyKOBOACTBA, TaK Kak OHWU MOTyT MPUBECTU K OTpuLaTernbHbIM pedynbTataM gesaTensHocTu. Puckn,
Haxogsilwmecs rpynne B, TpebyioT pa3paboTkm meponpusaTuiA no ynpaeneHuio umu. Cnegyet
YYeCTb PUCKWU, pacrnonoXeHHbIX B rpynne C, Tak Kak OHW He MOryT MPMBECTU K 3HAYUTENbHLIM
noTepsiM, HO HeobXoAMMO AepXKaTb MX Mnog KOHTponem, Ans cTabunbHow geaTenbHocTU. Puckm
rpynnbl D He mMoryT npuBecTy K BonblMM NOTEpPsIM, HO CneayeT He JonyckaTb yTpaTbl KOHTPONS
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Hag HUMMN.

[daHHas wmaTpuua puUCKOB MNO3BONSET OpraHM3auMnm OLEHUTb BO3MOXHbLIE PUCKU W
cnnaHnpoBaTb MEpPONpUATUSE N0 MUHUMMU3ALNN.

Ha opraHusaumMoHHOM 3Tane npoucxoguTt pas3paboTka M peanusaums MeponpusTuii no
ynpaBneHuto puckamu B 0byyeHun. PaspaboTka ocHoBaHa Ha Bblbope mMeToAa BO3OEeNCTBUS Ha
onpeaeneHHbI pUCK:

e fanbHelllee nccnegoBaHue;

e TNPUHATUE;

e ynpaBrieHue;

e usbexaHue.

3aknounTenbHbIN  3Tan CoCTOMT B OueHke 3(dEKTUBHOCTN YNpaBneHus puckamu
006y4eHust nepcoHana.

O hEeKTMBHOCTL yNpaBneHMsl puckamu COCTOMT B COMOCTaBMIEHMM YPOBHSA pucka C
YPOBHEM OTpaKalLleM CerogHsillHMe peanuu, C XapaKTepuCTMKOM NoTepb MNocrne BHeapeHus
MEepPONPUATMIA MO MUHUMU3ALMM PUCKOB, 1 3aTpaTaMu Ha yrnpaBrieHne NMu.

Mbl nonbITanMce paccMoTpeTb NpobnemMy KaapoBblX PUCKOB B npouecce 06yyeHus
nepcoHana, Kotopasi OO CMX MOp OCTaeTcsi He [0 KOoHua npopaboTaHHOW. [MpeanoeHHbIi
anroputM ynpaerieHnsi puckamu B 0bydYeHMM nepcoHana Mo3BONWT Ha Hall B3rNsi[ KayecTBEHHO
ynpaenatb puckamn. CBOEBPEMEHHOE BbiSIBNIEHNE Y MUHUMM3ALMSA KagpOBbIX PUCKOB NpUBEOYT K
MUHUMK3ALMM  (PUHAHCOBLIX MOTEPb OpraHM3auuu, YCUIUT WMUOXK W MPOANUT AanbHenwee
yCreLlwHoe CyLeCTBOBaHWE KOMMaHNM Ha COBPEMEHHOM PbIHKeE.
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PECULIARITIES OF AN INNOVATIVE SOCIETY FORMATION

Nalivaychenko E.V., Kirilchuk S.p.°
V.I. Vernadsky Crimean Federal University
Russia

Abstract

In trying to make sense of large-scale innovative transformations and to reach the origins of the
process of informative globalization, economists have created a number of scientific concepts,
which recreate the internal logic of social progress and have determined its immediate prospects.
The article dealt with some of them, which have received in recent decades the largest recognition
and the most associated with the processes of the development of innovations in society. To such
the most known concepts should include the theory of post-industrial society, the theory of
innovative society and the concept of the "new", i.e. information economy.

The prerequisites for the transition to the "new economy" have become four factors: market
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liberalization, increased capital mobility, the globalization of markets, and the advent of digital
space as a united communications network. Based on synthesis of theoretical and methodological
approaches, any State should take fully into account the main factors of global innovative
transformations: industrial, scientific and technical and technological; organizational; economic;
informative; politic; social and cultural. The biggest profit from participation in the globalization of
innovations in the economy have the industrialized countries, which are able to reduce costs of
production and to focus on the release of the most profitable science-intensive products, to throw
over labor-intensive and technologically “dirty” producing units in developing countries. But and
industrialized countries may be affected by the processes of globalization, which, if don't regulate
them, will increase unemployment, intensify the instability of financial markets, that is observed
today in the aggravated migration and crisis financial processes.

Key words: postindustrial society, innovative society, information economy, global transformations.

AHHOTauusA

Crapasicb OCMbICIIUTb MaclUTabHble M3MEHEHUSI MHHOBAUMOHHLIX TpaHcdopMauuid M OOWTU 40
MCTOKOB npouecca WHGOPMaUMOHHON rroGanusaumm, 3SKOHOMUCTbI CO3danu psif  Hay4HbIX
KOHUEMLMIA, KOTOpble BOCCO3al0T BHYTPEHHIOK JTOrMKy ob6LLIECTBEHHOMO Nporpecca U onpeaenunm
ero Gnwkanline nepcnekTuBbl. B cTatbe paccMOTpeHbl HeKoTopble M3 HUX, Mosfy4YuBlLIME B
nocnegHue gecAtunetuss camoe 6onbluoe npusHaHne U Hambonee CBsi3aHHble C Mnpoueccamm
pas3BuUTUS MHHOBaLMI B obuectBe. K Takum Hanbonee M3BECTHbIM KOHUEMUUSIM credyeT OTHEeCTH
TEOpUD MOCTMHAYCTPUAnbHOro OOLIecTBa, TEOPMIO MHHOBALMOHHOMO OOLEecTBa M KOHLENUMo
«HOBOMY, T.€. NHCPOPMALIMOHHOWN, SIKOHOMUKMU.

Mpeanocbinkamy nepexoda K «HOBOW SKOHOMWKE» cTanu uYeTblpe hakTtopa: nubepanusauus
PbIHKOB, YycuneHne MOOWBLHOCTM KanuTana, rnobanusaumsi pPbIHKOB, MOsIBNiEHUe LMdpPOBOro
NpOCTpaHCTBa KaKk €AMHOW KOMMYyHWKauuMoHHOM cetu. Onupascb Ha CUMHTE3 TeOopeTuKo-
METOA0SI0rMYecknx Noaxoaos, NtobomMy rocynapcTey crieqyeT BCECTOPOHHE YYUTbIBATb OCHOBHbIE
dakTopbl  rnobanbHbIX  MHHOBAUMOHHbLIX  TpaHcopMauui:  MPOU3BOACTBEHHbIE,  HAy4YHO-
TEXHUYECKME W TEXHOSOMMYECKUE; OpraHM3auuoHHbIE; SKOHOMUYECKUE; WHGOPMALMOHHBIE;
nonnTu4eckne; coumnarnbHble W KynbTypHble. Cambiii GOnblLUO/ BbIAMpbIL OT y4YacTus B
rno6anusaumMm WHHOBaUWA B SKOHOMWKE WMEKT MPOMBILNIEHHO pa3BUTble CTPaHbl, KOTopble
nosnyyarT BO3MOXHOCTb CHWKaTb pacxodbl MPOM3BOACTBA M COCPEQOTOYMBATLCA Ha BbINyCke
Hanbornee [OXOAHOM HayKOEMKOW MpoAyKUMM, MepeKkuabiBaTb TPYAOEMKUE U TEXHONOrMYecku
rpsisHble NPOM3BOACTBa B pasBMBarOLLMecs cTpaHbl. HO 1 NpOMbILLNEHHO pa3BuUTble CTPaHbl MOTYT
nocrtpagatb OT npoueccoB rnobanusaunm, KoTopble, €Cnv WX He perynupoBaTb, yBenuyart
6e3paboTuLly, yCUNsT HeCcTabunbHOCTb (PMHAHCOBbLIX PLIHKOB, YTO U HabnogaeTcs B Halle Bpemsi B
0BOCTPMBLUNXCS MUMPALMOHHBIX 1 KPU3UCHBLIX (OUHAHCOBbLIX NpoLeccax.

KnioueBble  cnosa: nocTuHaycTpuansHoe  06LLECTBO, WHHOBALMOHHOE  OOLLEeCTBO,
MH(OPMaLNOHHAs 9KOHOMUKA, rmobanbHble TpaHchopMaL i,

Btopas nonosuHa XX ctonetusa un Havano XX| ctonetnst HacbIweHbl MHHPOPMaLVNOHHBIMU
TpaHchopMauusaMmn, KOTopble paaukarnbHO U3MEHWNU CouManbHO-3KOHOMUYeckMe oTHoweHus. K
Havmbonee M3BECTHbIM KOHLEMUUsM crieqyeT OTHECTU TEeOputo MOCTUHAYCTpuansHoro obLiecTsa,
TEOPMI0 NHHOBALMOHHOIO 0BLECTBA 1 KOHLIEMUMIO «HOBOWY, T.€. MHPOPMALIMOHHON, SKOHOMUKM.

CuvHTe3 pasHbix MOAXOAOB K aHanu3dy COBPEMEHHOM 3KOHOMMWKM Adarn Hadvano Teopuu
NnocTMHAycTpranbHoro obuiectBa M oTHocutcs k 60-m rogam. Bnnotb go cepeauHbl 70-x net
NPenMyLLEecTBO OTAaBanoCb MOHATUAM, B KOTOPbIX UCMOMb30Bancs npedgukc «noct-». MNprumepom
MOTYT CRy>XUTb onpegeneHus (KoTopble pacnpoCcTpaHMUCL B TO BpeMs B nMTepaTtype) 3anagHoro
obLiecTBa Kak «MoOCTOYpXKya3HOro», «rnocTKanuTanmncTUYECKOro», «MNoCTNpeanpUHMMAaTENbCKOro»
UK «MOCTPbIHOYHOIO», @ Takke Oonee obLimMe NOHATUSI, KOTOPbIE CTPOMIIUCL Ha MPU3HaHUK 3a
COBPEMEHHbIM CoLMarnbHbIM COCTOAHMEM MOCTTPaAULMOHHOIO, NOCTLUMBUMNM3ALMOHHOIO UNN Aaxe
NOCT UCTOPUYECKOro XapakTtepa. HekoTopblie 13 3TMX TEPMUHOB MCMOSMb3YIOTCA U MO CeN AeHb, a
COOTBETCTBYIOLLME KOHLEMUUN UMEIOT CBOUX MPUBEPXKEHLIEB U B AaHHOe Bpems [11].
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MCTOYHUKN 3KOHOMUYECKOWN KaTeropum «noCcTUHAYCTpuUanbHoe o6LEecTBO» efBa N MoryT
ObiTb  OnpedeneHbl C  [OCTATOMHOM  TOYHOCTblO.  MOXHO — yTBepxaatb, YTO  TEPMUH
«MOCTUHAYCTPUanMam» Obin BBEAeH B Hay4dHbIi 06opoT A. KymapaceBamu, aBTopom psiga paboT no
AovHOyCTpuanbHOMy pas3BuTUIO asuaTckmx cTpaH [16]. C 1916 roga OH [OBOMBbHO aKTMBHO
MCMOSb30Barncsi TEOPEeTMKOM aHrnuinckoro nubepansHoro coumanuama A. [MeHTW, 4To paxe
BbIHOCWI €50 B 3arofloBOK CBOMX KHUT [21], o603Havast Takum crnocobom naeansHoe obLecTBo, rae
NPUHLMMBI aBTOHOMHOIO M JaXke MOofyKyCTapHOro NPOM3BOACTBA OKaXyTCH BOCKPELUEHHbIMU paau
nNpeofoneHnst KOHMIMKTOB, NMPUCYLUMX UHAyCTpuanbHon cucteme. B 1958 rogy amepukaHckui
couuonor [1. PucmaH peaHMMUpyeT TEPMUH «MOCTUHAYCTpUanbHoe obLLEeCTBOY, UCMOMb3ysi ero B
3arofioBke OOHOW M3 cTaTel, KoTopasi nonyyuna Gnarogaps 3TOMY LUMPOKYIO MOMYnsipHOCTb, HO
MMena OTHOCUTENbHO YacTHbI xapakTep [23].

B 1959 rogy npodeccop [apeapackoro yHuBepcuteta [. Benn, BbicTynaa Ha
MeXOyHapoAHOM COLMONornyeckom cemuHape B 3anbubypre (ABcTpusi), BriepBble ynotTpebun
MOHATUA MOCTUHAYCTPMANbHOIO obLecTBa B LUMPOKO MPU3HAHHOM Tenepb 3HavyeHun — Ans
0603Ha4YeHns counyma, B KOTOPOM WMHOYCTPUArbHbIA CEKTOP TEPSET BeAyLLy pofib BCNeACTBME
BO3pacTatoLLEeNn TEXHOMOrM3auum, a OCHOBHON NPOAYKTUBHOW CUIMOW CTAHOBUTCS Hayka. [oTeHuunan
pas3BuTMsa 3TOro oOLlecTBa BO BCe BO3pacTallleil CcTemneHuW onpegensietcs maclrtabamu
MHPOPMAaLN 1 3HaHWIA, KOTOPLIMK OHO pacnonaraet [12].

OpHako co cepeamHbl 70-X NET aKLEeHTbl CMECTUIUCH Ha Nouck 6oree YacTHbIX TEPMUHOB,
KOTOpble MOAYEPKUBAIOT OOHY WM HECKONMbKO CaMbIX BaXHbIX TEHAEHUMA B couuvarbHO-
3KOHOMMYECKOM pa3Butuun. LLinpokoe npuaHaHve Nonyynno NoHATUE UHHOBALMOHHOIO obLlecTBa;
ecTb Takke MOMbITKM onpegenuTb  obWecTBo, KoTopoe copMmupyeTcsi, B  Cpokax
«OpraHM3oBaHHOIrO», «KOHBEHLIMOHAINBHOro» Wnu  «nporpammupyemoro» obuwectea. O4eHb
nokasaTernbHOe 3aMeyaHue N3BECTHOro NonynsapmM3aTopa COBPEMEHHbIX IKOHOMUYeckmx Teopui O.
Toddpnepa o Tom, YTO BCe paHee NpeasioKeHHble onpeaenexHns Gyayllero coumMyma, B TOM Yucne
M JaHHbIE UM CaMUM, He SBNSAKTCS yaadHbiMu [25].

B Hemanol cTeneHu LWMPOKOMY NPU3HAHWIO onpeaeneHns MOHATUSE NOCTUHAYCTPUanbHOro
obuwectBa copgeictBoBana nybnukaumsa B 1973 rogy «kHurm O, Benna «[psigywee
noctuHaycTpuaneHoe obuwectso» [13], KoTopas M N0 ceW [AeHb ChyXuT rnobanbHbIM
060CHOBaHMEM METOA0OrMYECcKo napaanrmbl aTon Teopun: «lMocTuHAycTpuanbHoe obLecTBo —
3TO 0OLIEeCTBO, B 3KOHOMMWKE KOTOPOro MpUOpPUTET MepeLlen oT npeobnagaroLlero Npou3BoAcTBa
TOBapOB K NPOU3BOACTBY YCNyr, NPOBEAEHMWIO UCCNEeAOBaHWIA, OpraH1M3aummn cucteMbl 06pa3oBaHms
M MNOBLILEHUIO Ka4ecTBa >XU3HKW; B KOTOPOM KNacC TEXHWYECKMX CreumanucToB cTarn OCHOBHOW
nNpodeCcCNoHanbHON rPynnon 1, YTO camoe BaxHOe, B KOTOPOM BHeApeHWe HOBOBBEOEHWW... BO
BCe GOmbLUen CTeneHn 3aBUCUT OT LOCTWXKEHWA TEOPETUYECKOro 3HaHwus... [ocTuHaycTpuansHoe
o6LecTBO... NpegnonaraeT BO3HUKHOBEHWE MHTENMNEKTYarnbHOro knacca, NnpeactaBuTeny KOToporo
Ha NONUTUYECKOM YPOBHE BbICTYNalOT Kak KOHCYNbTaHTbl, UMK AKCNepTbl TeXHoKpaToB» [13].

B 60-e n 70-e rogbl uccnegosanua [1. benna, I'. Kana, K. TomuHarn, P. Japengopda un
MHOIMX ApYrMx aBTOPOB MPUBENU K rNyOOKOMY OCO3HaHWIO pagMKkarbHbIX U3MEHEHWI xapakTepa
coBpemMeHHoro obuecTsa. 80-e rogbl NPoLWM No4 3HAaKOM OCMbICIIEHUS COLMarnbHbIX CreacTBui
NocTUHOYCTpManu3aMa; B 3TO BpeMS B LEHTPe BHUMaHWA HaxoOUNWCb BOMPOCHI KaccoOBOro
KOH(brukTa M aHanu3 akonornyecknx npobnem. B 90-e roabl NMosiBUNOCL MHOXECTBO paboT,
NOCBSILLIEHHbIX OpraHM3auuM koprnopauum B MOCTUHAYCTpManbHOM obLiecTBe, WUHBECTULMOHHBLIM
npoueccam M B3aMMOOENCTBUIO PasBUTbLIX CTpaH C «TPeTbuM MUpoM». B HacTosllee Bpems
paclumpsieTcs cnektp npobrem, pacCMOTPEHHbIX C MO3UUUA MOCTUHAYCTPWAanbHOM Teopuu, B
4aCTHOCTN  MH(POPMALIMOHHO-MUPOXO3SIUCTBEHHOIO  pasBuUTUsi. TakuMm 00pasom, KoHLuenuust
NnoCcTUHAYCTpUanbHoOro obLlecTsa oCcTaeTcs B LLEHTPE BHUMaHUS 9KOHOMUCTOB-TEOPETMKOB.

KoHuenuuss mHHOBaUMOHHOrO obulecTBa. B uenoMm oHa, kak M MOCTUHOYCTpuanbHas
OOKTPUHA, NEXUT B pycne TOro HanpasneHus eBponenckon unocodum, B KOTOPOM IBOSOLMIO
YenoBeYvecTBa NPUHATO paccMaTpmBaTb CKBO3b NPU3MY nporpecca 3HaHus. [Nuk ee nonynsapHoOCcTy
npuwencsa Ha Havano 70-Xx neT, Korga MHOrMe 3KOHOMMUCTbI COrNacunnchb C BbIBOAOM, HYTO B HOBbIX
YCNOBUSIX «KyNbTypa, NCUXONOrus, colmanbHas XusHb U 9KOHOMKKa (OOPMUPYIOTCS NOA BIUSHUEM
TEXHUKWN W NEKTPOHMKM, OCOBEHHO KOMMbIOTEPOB M KOMMYHUWKaLMIA, @ NPOM3BOACTBEHHbIN NpoLecc
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6onee He SIBNAETCH OCHOBHbIM peLlaoLLmnM (akTopoM U3MEHEHUIA, KOTOPbIE BMUSIIOT Ha XapakTep,
coumanbHbIi NOpsAoK U LeHHOCTM obwectBax [15]. B Te e rogbl ctana nocrosiHHa ycunmBaTbest
MbICIb, COrMacHO KOTOPOW 3HaHWs, Kak B MapKCUCTCKON Teopwuu Tpyda, cnocobHbl obecneynBaTb
cosgaHve U camoBo3pacTaHue CTOMMOCTH, NOTOMY YTO MHHOBaLmMK, no cnosam 1. Opakepa, ectb
He Yyem OpyruMm, Kak ObICTpbiM 3amelleHnem paboTbl 3HaHWsMK [18]. TepMUH «MHHOBaLMOHHOE
obLuiecTBO»  Kas3ancs MHOrMM  afekBaTHbIM  ODOO3HauYeHMeM HOBOrO MNOpsifka, KOTOPbINA
dopmumpyeTcs.

TepMUH «MHHOBaLMOHHOE 06LLLeCcTBOY» Obin BBEAEH B HAyYHbIi 060POT B Havane 60-x net
daktTnyeckm ogHospemeHHo B CLUA n AnoHuun &. Maxnynom un T. Ymecao [19], aBTopamu, KoTopble
NONYYUNN LUMPOKYIO MNOMYMAPHOCTL CBOWMM WMCCNEQOBaHUAMU AMHAMUKN PasBUTUS HAyKOEMKUX
npoussoacTs. B 70-e n 80-e roabl camblii 60nbLUO B3HOC B pa3BUTME OAHHOW KOHUENUUU BHECTN
M. Mopat, x. Macyga, T. CtoyHbep, P. Katy [20,22] n ap. PaccmaTtprBas BO3HWKHOBEHWE U
pa3BuTME TEOPUN MHHOBALMOHHOIO O6LLECTBA, HEMb3s HE OTMETUTL ABYX obcTosiTenscTB. C oaHOM
CTOPOHbI, AlaHHas KOHUEenuusi nosny4yunna camoe 6onbLioe npusHaHue B 70-e 1 80-e rogpl, B nepuos,
KOTOpbIN XapakTepu3oBarncs ObICTpbIM PacNpoOCTPAHEHNEM TEXHONOTMYECKUX [OOCTWXKEHUA W
3HAUYUTENbHbIX YCNEXOB CTPaH, KOTOPble He TOMbLKO Aenanu, HO U ycBanBanu HOBble UHHOBaLUK Y
3HaHusA. C Opyron CTOPOHbI, HW B OOHOM [PYrOM HarnpaBsrieHun COBpeMEeHHOW dyTyponorum He
3aMETHO HAacCTONbKO CUMbHOrO BIMSHWA SAMNOHCKUMX MccrnegoBaTenen: BBEAEHHbI T. Ymecao
TEPMUH «MHHOBALMOHHOE OBLLECTBO» MOMYYnUrT BCEMUPHOE MpU3HaHWe nocre Bbixoda KHUrm k.
Macygebl [20] n npnobpen HoBoe 3By4aHue B poboTax T. Cakann [24].

HanpoTtuB, 60MbLMHCTBO aMEpPUKaHCKMX M EBPOMENCKUX MccregoBaTenen, HadnHasi co
BTOPOM NonoBuHbI 80-x NeT, Havyann akueHTMpoBaTb BHUMAaHWE Ha POnv U 3HAYEHUU HE CTOSbKO
UHHOoBauyul, CKOMbKO 3HaHul, KOTOpPOe MOpPOAMIO LUenblid CNekTp HOBbIX onpedeneHun
coBpeMeHHOro obLLecTBa, cpeau KoTopblx Takue, kak "knowledge society", "knowledgeable society"
1 1.n. MNpuBeEpXeHLbl TEOPUN MHHOBALMOHHOIO O6LLECTBa NPUXOAWMN K CNpaBeAnIMBOMY B LIENIOM
Te3UCy O TOM, YTO «B COBPEMEHHOW OKOHOMWKE pedKOCTb pEecypcoB 3aMeHeHa Ha uX
pacnpocTpaHeHHOCTb». 3Ta hopMyna nonyymnna co BpeMeHeM LUMPOKOE NMPU3HaHMe 1 Halluna ceoe
noaTeBepxaeHne B xo3saucteeHHon npaktuke 80-x n 90-x rogos [17]. Ecnu, Hanpumep, [. Benn
nogyepkuBan nocTUHAYyCTpManbHoe OOLEecTBO Kak WHOyCcTpuanbHoe, YTO 3BOMIOLIMOHUPYET,
OTMeYasi, YTO «MNOCTUHAYCTPMasbHblE TEHAEHUMW He 3amelualoT npegblayline obLecTBEHHbIe
dopMbl  Kak «cTagum» ODOLECTBEHHOM SBOSMIOLMKW;, OHW 4acTo COCYLUECTBYHT, yrnyonss
KOMMIEKCHOCTb 0bLecTBa U NpUpoay coumnanbHON CTPYKTYpbI» [14], TO B TEOPUM MHHOBALMOHHOTO
obLiecTBa NPOTMBOCTOSIHUST 3TOW HOBOW coumarnbHOW (hOpMbl BCEM MpeabIAyLLMM NOAYEPKHYTO
HaMHoro pesye. B cuny oTmeueHHbIX 06CTOATENBLCTB KOHLUENUMS UHHOBALMOHHOro obLectsa B TO
e BpemMs MOXET M JOMKHa paccMaTpuBaTbCA Kak COCTaBHas YacTb NOCTUHOYCTPUansHOW TEOPUN.

O6beavHsieT 9T TeopMM BO MHOTUX acnektax Teopus «HOBOW  SKOHOMWKWY.
OC00€EHHOCTBIO HbIHELLHEN TEXHOMOMMYECKOW PEBOMIOLIMU ECTb, MO MHEHUIO M3BECTHOTO CoLMOrora
M. Kactenbca, He UeHTpanbHas porb UHMOPMaLUM U 3HaHWA, a KMPUMEHEHUE Takux 3HaHUA u
MHMOPMaLUM K TEHEPUPOBAHUIO 3HAHWUI U YCTPOMCTB, KOTopble obpabaTbiBaoT MHGOPMaLMIo 1
OCYLLECTBNSIIOT KOMMYHMWKaLMIO, B KYMYNATUBHOM LleNoYke 06paTHOWM CBA3WM MexXay WHHOBaUMEN U
HanpaBreHNAMN UCMONb30BaHNA MHHOBaUMny [1]. To ecTb peyb MAET O NPUHUMMMANbHO HOBOM
cnocobe Mo NPUHUMIY U CKOPOCTU PacrnpoCTpaHEHUsl MHHOBAUMIA C MOMOLLbK WMHopMauun B
NpOCTpaHCTBeE.

Mpeanockinkamy nepexofa K «HOBOW 9KOHOMMKE» CTanu, Mo HallemMy MHEHWIo, YeTbipe
dakTopa: nubepanusaums pbiHKOB, YCUIeHMe MOOMNbHOCTU KanwuTana, rnobanusaumsi pbiHKOB,
nosiBneHne unpoBoro NPoCTpaHCTBa Kak €4AMHON KOMMYHUKALMOHHON CeTw.

TpaauMuMOHHaA SKOHOMMYECKass Teopus BbIXOAUT U3 OENCTBUSA 3aKoHa CHWXKEeHUs
NPUObINLHOCTM, HA OCHOBE KOTOPOro MOHMMAlOT W MCCNeaylT MHOrO NMOHATUMA M NPOLECCOB B
3KOHOMUYeCcKoW Hayke. OgHaKo WMHHOBALMOHHBLIE MPOAYKTbl HE MOAYMHAIOTCA 3TOMY 3aKOHY, Mnu,
BO BCSIKOM Clny4yae, OEMOHCTPMPYIT BO3PacTaloLLlytd MpubbINBHOCTE B O4YeHb OONTOCPOYHOM
nepcnektnee. VIHHOBaUMM OTNNYAETCA BbICOKMMM MOCTOAHHBIMU W HU3KMMU NEepeMeHHbIMU
pacxogamu, TO eCTb, MHa4ye roBops, OOBOMbHO AOPOro Co3daTtb MepBOHaYanbHbI NPOAYKT, HO
OTHOCUTENBHO JEelleBO ero BOCCO3[aBaTb B HapacTtawllem obbeme. COOTBETCTBEHHO, obnactu
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Npou3BOACTBa MHHOBALIMOHHBIX MPOAYKTOB, MOMy4aT OrPOMHbIE BO3MOXHOCTW ANs SKCrnyaTauum
acbdpekTa MacwTaba. PeHomeH Bo3pacTaroLLen NpUbLINBHOCTM aHanU3MpoBarcst 3KOHOMUCTaMK U
paHblle. AHrnumnckuin skoHomucT Anbdpen Mapwann mnccnegosan ee ewe B 1890 rogy B Tex
obnacTsix, roge Bo3HMKan 3ghdekT 3KOHOMMM Ha MacluTabe NPoM3BOACTBA: XKernesHble [oporu,
rasoBasi MPOMbILUMEHHOCTb,  3NeKTPoaHeprns. OCOOEHHOCTb  MHHOBAUMOHHBLIX  MPOAYKTOB
3aKnoyaeTca B TOM, YTO BO3pacTawollasi NpubbINbHOCTL OKasbiBaeTcAa B WX cnydae 6Gonee
WHTEHCUBHON 1 SIBHbIM 06pa3oM 4epes CTPYKTYpY PacxodoB, CBsI3aHHbIX C MX Mpon3BoacTBoM. Bee
3TO COOENCTBYET MPOABWXEHUIO HA pblHKE MOHOMONWW. Kpome TOro, B CnyYyae WHHOBALMOHHbIX
npoaykToB adpekT MacluTaba MOXET 0Ka3blBaTbCA HE TONbKO B TPAAULIMOHHOM BuAe (CO CTOPOHbI
NpeanoXeHus), HO U CO CTOPOHbI cnpoca. BosHukaloT Tak HasblBaemble «CeTeBble BHELUHWE
apdeKTbI», O KOTOPbIX peyb Lina paHblue: NOMe3HOCTb HapacTaeT Mo Mepe pocTa KonnyecTea
yyacTHuKoB. Llenvkom BeposiTHO, 4YTO B MepCnekTMBE BO3MOXHO MOSIBNIEHWE Takux TOBapOB,
KOTOpbIE OKaXyTCA HacblWEHHble 3HaHUSIMM B OonblUerd cTeneHn, 4Yem 3710 TpebyeT wux
dyHKUMOHaNLHOe HasHayYeHne, koTopoe noapobHo paccmaTpuBaetcss T. Cakalsi:  «4dachl,
oTOKaMepbl, NePCOoHarnbHbIe KOMMbIOTEPLI ByAYT UMETb YHKLMKU, KOTOpble MOKynaTens easa nu
NPYMEHNT U B KOTOPbLIV OH peako BepyeT» [9].

Bce BbllleHa3BaHHOe COAENCTBYeT  pasBUTUIO B HaUMOHaNbHOW  3KOHOMWKE
WMHHOBALMOHHOTO MeHemKMeHTa. NockonbKy Noboe nporpeccuBHoe pasBuThe obLiecTBa NpsMo
TECHO CBSI3aHO C WHHOBAUMAMMW, LaHHAs TeMa MNOCTOSHHO SABMSETCS akTyanbHOW Ansi mobown
pasBuBaloLLENCH 9KOHOMUYECKOW cucTemsl [7, ¢.15-26].

O6o6wWatowmm  nokasaTeneMm  SKOHoMu4veckon  addekTuBHOCTM  nobon  rpynnbl
TEXHUYECKUX HOBOBBELAEHUN CMAYXUT SKOHOMMYECKMN 3PdEKT, KOTOPbIA  XapakTepusyeT
abComMIOTHYI0 BEMUYMHY MPEBBILLEHNST CTOMMOCTM OXMaaemblx (akTU4ecKux) pesynbTaToB Haf
CYMMapHbIMU pacxofaMu pecypcoB 3a OnpefereHHbI pacyeTHbln nepuog [6, ¢.37]. MNpobnema
onpegeneHns SKOHoOMUYeckoro adpdpekta 1 Bblibopa Haubonee nyylwMx BapuaHTOB peanusaumun
WHHOBaLuiA TpebyeT, C OOHOM CTOPOHbl, MNPEBLILEHUS KOHEYHbIX pPe3ynbTaToB OT  UX
MCMONb30BaHWA Haj pacxojamy Ha pa3paboTky, M3rOTOBMEHWE WM peanu3auuo, a C Opyrow
CTOPOHbI - COMOCTaBIIEHNE MOSYHEHHbIX MPY 3TOM PEe3ynbTaToB C pe3ynbTaTaMu OT NPUMEHEHUS
OpYrvX aHanornyHbIX No Ha3Ha4YeHWIo BapMaHTOB MHHOBaLWiA [2].

Ha ocHoBe wMbicne uenoro psga astopoB [4,5,8,10] m ¢ yyeToM npoBedeHHbIX
nccnegoBaHuii, HYXXHO BbIAENUTb OCHOBHbIE ABWXKYLLME CUMbl, KOTOPblE 00YCNOBNMBAKOT NpPoLIEecC
rnobanusauum MHHOBaLUMOHHbIX TpaHcopmMaLmii:

1. NMpOn3BOACTBEHHbIE, HAYYHO-TEXHUYECKNE N TEXHONOrMYeCcKue:

—  peskun pocT macTaboB NPon3BOACTBa;

— nepexoh K HOBOMY TexHOmnormdeckomy obpasy npou3BoACTBa — K BbICOKUM,
HaYKOEMKMX TEXHOSOTUAM;

— ObICTpOe pacnpocTpaHeHVe 3HaHWW B pe3ynbTaTe Hay4yHoOro unu [pyroro BuUAOB
WHTENnNeKTyansHoro obmeHa, 4YTO O03HayaeT rnobanbHyl WHMOPMALMOHHYI UMHTErpauuo
HaUMOHarnbHbIX PLIHKOB [26].

2. OpraHun3aunoHHbIe:

— BbIXOA HEMPaBUTENbCTBEHHbIX OpraHM3auMi Ha MWUPOBOM ypoBeHb. HoByio
rnobanbHyl0 ponb CTanu wurpatb TakMe MexayHapoaHble opraHusauun, kak OOH, MBO,
BcemupHbint 6aHk, BTO u ap.;

— npeobpasoBaHMe  MHOMOHaUMOHANbHBLIX ~ KOMMAHWW, Kak  4acTHblX, Tak W
rocyapCTBEHHbIX, B OCHOBHbIX Y4aCTHUKOB rnobanbHON SKOHOMUKW.

3. OkoHoMuMYeckume:

— nubepanusauus TOProBnyM TOBapamm W Yycryramu, PbIHKOB Kanutana, KoTopas
Bbl3Bana oOrpaHuyeHne MONUTUKM MpOTEKUMOHM3Ma W caernana MUpoBYK Toproenio Gonee
cBobogHow (ecnu B 1947 rogy cpenHwid ypoBEHb CTaBOK MUMMOPTHbIX TapudoB coctaensn 50—
60%, 10 B Hayane 2000- x rogoB OH cHusuncs o 9,6%, B ganbHenwem BTO npegnonaraer
posectu ero go 3%) [28];

— HebblBanmas KOHUEHTpauuss W LUeHTpanusauusi KanwuTtana, pocT MNpPOuU3BOAHbIX
(PUHAHCOBO-3KOHOMUYECKMX WHCTPYMEHTOB, pe3Koe COKpalleHMe BpeMeHW OCyLLEeCTBNeHUs
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MEXBaroTHbIX COrnalleHui;

— BHeApeHue MeXayHapOAHbIMU 3KOHOMMWYECKMMM OpraHu3auusiMM eOuHbIX Kputepues
MaKpPO3KOHOMMWYECKOW MNONUTUKY;

—  YCUINEHWe TeHAEHUMM K YHUbMKauum n ctaHgaptusauun.

4. NHdopMauMOHHbIe:

— paguvkanbHoe WU3MeHeHWe CpeacTB AernoBoro oblieHusi, oOMeHa Npou3BOACTBEHHOMN,
Hay4HO-TEXHUYECKOWN, S3KOHOMUYECKON, (PUHaHCOBOW MHOpMaLen;

— opmupoBaHne cuctem, KOTOpble MO3BOMST M3 OOHOTO LEHTpa PyKOBOAWUTH
pacrnonoXeHHbIM B pasHblX CTpaHax MpPOW3BOACTBOM, KOTOpOe CO34aeT  BO3MOXHOCTU
onepaTMBHOIO, CBOEBPEMEHHOIO UM 3MPEKTUBHOIO peLleHnst MNPOU3BOACTBEHHbIX, Hay4YHO-
TEXHUYECKUX, KOMMEPYECKMNX 3aau.

5. MonuTtuyeckue:

— ocnabneHne TBEpAOCTM  rOCYOApPCTBEHHbIX rpaHuy, obnerdeHne cBoboabl
nepeaBuXeHUs rpakaaH, ToBapoB M YCIyr, KanuTaros.

6. CoumanbHble U KyNbTYpHbIE:

— ocnabneHne ponu npuBblMEK W TpaguuuiA, couuMarnbHbiX CBsi3e U 0b6blyaes,
npeoorieHne HauMOoHanbHOW OrpaHW4eHHOCTW, KOTOopasi MOBbIIAET MOOMIBbHOCTL Joaen B
TEppUTOpPUanbHOM, OyXOBHOM M MCUXOSOMMYECKOM OTHOLLEHUSIX, COAEWCTBYET MEXAYHapO4HOW
MUrpauum;

— npeogoneHve rpaHuy B ob6pasoBaHuMM 6Gnarogaps pasBUTUMIO  AMCTaHLMOHHOIO
06yyeHus.

HasoeeM nonoxuTenbHble cneacTBUS MHHOBALMOHHbIX robann3aumnoHHbIX NpoLLECCOB:

1. noGanusaums copencTByeT YyrnybrneHno crneunanu3auMn u  MexayHapoaHoro
pasgenenus Tpyaa. B ee ycnosusix 6onee adhpekTMBHO pacnpenensitoTcs pecypcbl, KOTopble, B
KOHEYHOM cyeTe, COAENCTBYET MOBLILLIEHNIO CPEAHENO YPOBHS XKMU3HWU M PACLUMPEHMUIO KU3HEHHbIX
nepcnekTnB HaceneHus (Npu 6ornee HN3KNX ANs HEro pacxodax).

2. BaxHbiM npeuMmyLlecTBOM rnobannsaumoHHbIX MPOLECCOB SIBMSIETCS 3KOHOMUS Ha
mMacliTabax Npov3BoACTBa, KOTOPOEe NOTEHUMANbHO MOXET MPUBECTM K COKpaLLEeHUIO pacxXoaoB U
CHWKEHUIO LIEH, U, B KOHEYHOM MTOre, K CTOMKOMY 3KOHOMWYECKOMY POCTY.

3. TMMpeumywectBa rnobanusauum CcBsiI3aHbl Takke C BbIUrpbilleM OT CBOGOAHON
TOProBMM Ha B3aUMOBbLITOHON OCHOBE, KOTOpasi yAOBMETBOPSIET BCE CTOPOHbI.

4. nobGanusauus, ycunmeasi KOHKYPEeHLUUo, CTUMYNMPYET AarbHelllee pasBuTne HOBbIX
TEXHOMOMMIA U pacnpocTpaHeHust ux cpeau ctpaH. MNpeumyulectsa rnobanvsaumm onpeaensioTcs
TEMW 3KOHOMWYECKUMW BbIro4amu, KOTOPble WMCXOAAT OT WUCMONb30BaHWUA MNEepenoBOro Hay4Ho-
TEXHMYECKOr0, TEXHOMOMMYECKOro M KBanMUKaLMOHHOTO YPOBHS BedyLUMX B COOTBETCTBYHLLMX
obnacTsix 3arpaHuMYHbIX CTpaH B APYrMX CTpaHax, B 3TUX Cly4vasix BHELPEHME HOBbIX PELLIEeHUi
NPOUCXOANT B KOPOTKMIA CPOK M MPU OTHOCMTENbHO MEHbLUNX pacxodax.

5. mobGanuzaumsa  copeicTByeT  OBOCTPEHWIO  MEXOYHapOOHOW  KOHKYPEHLWM.
"noGanunsauunoHHble NpoLeccbl B MUPOBOW 3KOHOMWKE BbIFOAHbI, Npexae BCero, notpedutensm,
NOTOMY YTO KOHKYPEHLNS AaeT UM BO3MOXHOCTb BbliGOpa 1 CHUXKAET LieHbI.

6. mobanusaumsi MOXET MPUBECTU K TMOBbLILEHNIO MPOU3BOAUTENBHOCTM Tpyda B
pesynbTate paumoHanuMsauMum npov3BOACTBA Ha rfobanbHOM YpPOBHE W pacnpoCTpaHEeHUo
nepefoBbiX TEXHOMOMMIA, a TakKe KOHKYpPEHTHOW GopbObl B MONb3y HEMNpepbiBHOTO BHEAPEHWS
WHHOBaLWIA B MMPOBOM MacLuTabe.

7. 'mobanusauus gaeT cTpaHaMm BO3MOXHOCTb Mo6unm3oBaTb Goree 3HauuTENbHbIN
06beM (PMHAHCOBLIX PECYpPCOB, MOCKOSIbKY MHBECTOPbl MOryT WUcronb3oBaTb Gonee LIMPOKWiA
(PMHAHCOBbLIN MHCTPYMEHTaPUI Ha BCe BOMbLLIEM KONMMYECTBE PbIHKOB.

8. mobanu3auuss co3gaeT CepbesHytd OCHOBY [Ansi  pelleHus obwmx npobnem
YenoBevecTBa, B MEpBY0 O4epedb, IKOMOrMyeckux, 4To oOYyCroOBEHO OObeauHEHWEM YCUIUIA
MUPOBOro coobLLLECTBA, KOHCONMAALMEN pecypcoB, KOOPAMHALMEN OEACTBUIA B pasHbIx cdepax.

CTteneHb MOMOXUTENBHOIO BIUSIHUS MHHOBALMOHHBLIX rnoGanm3aumoHHbIX NPoLEeccoB Ha
3KOHOMVKY OTAESIbHbIX CTpaH 3aBUCUT OT MeCTa, KOTOPOEe OHW 3aHUMAaT B MUPOBOW 3KOHOMMUKE.
daKkTM4ecKn OCHOBHYIO YacTb NMPenMyLLEeCTB nony4atoT 6oratble cTpaHbl. Fnobanusauns NpuBoaUT
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K yrnybneHnto HeO4HOPOAHOCTU, K BO3HUKHOBEHUIO HOBOW Moaenn mupa — mupa 20:80, obwectea
ofHon naton. 80% BCex pecypcoB KOHTPOMMPYET Tak HasbiBaeMbld «30M0TOW MUMMMapA», YTo
OXBaTbiBaeT NuLb NATYI0 YacTb HaceneHus nnaHeTbl (B Tom uyucne CLUA u ctpaHbl 3anagHown
Esponbl — 70% wmupoBbix pecypcoB). [lpousetatowme 20% cTtpaH pacnopsbkaiotca 84,7%
mupoBoro BBI1, Ha ux rpaxaaH npuxoautcs 84,2% mupoBon Toproenu n 85,5% cbepexeHnii Ha
BHYTPEHHUX cyeTax [27].

B cBA3M c 3TUM, BbIAENMUM OCHOBHblE NPOBMembl, NOTEHUManbHO CMOCOOHblE BbI3BATh
HeraTuBHbIE NOCNEACTBUS OT rnobann3auroHHbIX MPOLECCOB BO BCEX CTpaHax:

1. BoamoxHasa genHaycTpuanmsaums HaumoHanbHbIX 3KOHOMUK.

2. BO3MOXHOCTb nepexofa KOHTPOIA Haz 9KOHOMUKOW OTAENbHbIX CTPaH OT CyBEPEHHbIX
npaBuTENbLCTB B Apyrne pyku, B TOM uucre k bonee cunbHblM rocygapcteam, THK wunu
MeXOyHapOAHbIX OpraHn3auusim.

3. BoamoxHasa pectabunusaums duHaHCOBOW cdpepbl, NOTeHUManbHas pernoHanbHas
unu rnobansHas HecTabunbHOCTb.

Hanbonee HeraTvBHble nocrneacTsus rrnobanusaumMm MOryT owyTuTb Ha cebe MeHee
pas3BuTble CTPaHbl, KOTOPble OTHOCSTCS K Tak HasbiBaemon mupoBow nepudepumn. Mobanusaums
MHHOBALMOHHBIX TpaHcdopMaLnii ANst TaKMX CTpaH NOpOXAaET pag AOMNOMHUTENbHbBIX Npobnem:

— yBenuYyeHue TEXHONMOMMYeCKOoro OTCTaBaHusi OT Pa3BUTLIX CTPaH;

— POCT COLMarnbHO-3KOHOMUYECKOTO PaCCOeHNs, MaprmHannsaumio;

— OOHMLLaHME OCHOBHOWN MacChl HaCENeHs;

— YCWIEHWe 3aBUCMMOCTM MeHee pa3BWUTbIX CTpaH OT CTAbMIbHOCTM W HOPMAaslbHOrO
YHKLMOHMPOBAHUSE MUPOXO3SINCTBEHHON CUCTEMbI;

— POCT BHELLHero gonra, npexae BCero, MexayHapoaHbiM (OMHAaHCOBbLIM OpraHu3aLusim.

Ho 1 npombIWneHHO pa3BuTble CTpaHbl MOTYT MOocTpadaTb OT NpoLeccoB rrnobanusaumm,
KOTOpble, €CnM UuX He perynupoBaTb, yBenuyatr 6e3pabotuuy, ycunaT HecTabunbHOCTb
(PUHAHCOBbLIX PLIHKOB U T.M.

OpHon M3 cambix GonblKMX Yyrpo3 rnobanuM3aunoHHbIX MPOLIECCOB MHOMME 3KCnepThbl
Has3blBalOT pocT 6espaboTuubl. «HaspeBaeT SKOHOMMYECKOE W couuManbHOe MOTpscCeHne
HecrblXxaHHbIX pa3mepoB... Bcero 3a Tpu roga, ¢ 2008 no 2010, umucno paboumx MecT B
3anagHoOHeMELIKOWM MPOMBILLNIEHHOCTH CoKpaTunoch 6onee Yem Ha MUMMMOH. M 3TO Npu TOM, 4TO B
FepmaHun gena nayT cpaBHUTENbLHO Hennoxo... B ctpaHax OOCP 6e3ycnelHo uwyT paboTy yxe
cBbiwe 40 MMNNMoHOB Yernosek» [3].

Cnegylollyto yrpo3sy CBsi3blBalOT C MOOGUIBLHOCTBIO paboyel cunbl. MaccoBasi murpaums
HaceneHusi, KOTopoe npuobpeTaeT rnobanbHbIA XxapakTep, NPeBpaLlaeTcs B Cepbe3HbIA MCTOYHUK
060CTpeHns coumanbHO-3KOHOMUYECKON 00CTaHOBKM B MUpeE.

BbiBogbl. K Hamboriee M3BECTHbIM Hay4HbIM KOHLENUWsiM OBLLUECTBEHHOrO nporpecca
cnegyeT OTHECTM TEOPUO NOCTUHAYCTPUanbHoOro obLecTsa, TEOPMIO MHHOBALIMOHHOIO 06LLecTBa U
KOHLLENLMIO HOBOW 3KOHOMMUKM.

MpvBepXXeHLbl TEOPUM MHHOBALMOHHOTO OOLLECTBA, B OTNNYME OT NMOCTUHAYCTPUANIUCTOB,
LleNIMKOM OCO3HaHHO obpaTunuch K uccriegoBaHuio bornee YacTHbIX Npobrnem, U NOToMy AaHHas
KOHLIENUMSI HE MOXET MpeTeHAoBaTh Ha CTaTyC LIeNOCTHON 3KOHOMUYECKOW Teopuu. AKLEHTMpYS
BHMMAHWE Ha O4YeHb MOBEPXHOCTHbIX YepTax COBPEMEHHOro O06LlecTBa, OHa  LENMKOM
oTKasblBaeTcs OT aHanuW3a npeablaywmx CcTagui  coumarnbHOM  SBOMIOUMM,  hakTUYECKM
NPOTUBOMNOCTABNSAS WMHHOBaLUMOHHOE OOLLEeCTBO BCEM W3BECTHbIM (hopMaM  XO3SIACTBEHHOM
opraHusaummn. B cury oTMeyeHHbIX 06CTOSTENLCTB, KOHLENUMS MHHOBALMOHHOIO ObLecTBa B TO
Ke BpeMsi MOXET U JOJKHa paccMaTpuBaTbCsl Kak COCTaBHasi YacTb NMOCTUHAYCTPUArbHON TEOPUN.
OGbeavHseT 3T TEeopuM BO MHOTUX acnekTax Teopusi «HOBOW 9KOHOMUKW». Peub uget o
NPUHUMNMANBEHO HOBOM Crocobe Mo MPUHLMMY UM CKOPOCTU pacnpoCTPaHEeHUs WHHOBaUWMA C
nomoLplo MHdopmauum B npoctpaHcTee. [pegnocbinkamm nepexoda K «HOBOW 3KOHOMMKE»
cTanu, no Halemy MHeHUIo, YeTblpe hakTopa: nubepanusaumsi pbiHKOB, YCUIieHMe MOGUMbHOCTM
KanuTana, rnobanusauusi pPbIHKOB, TOSIBNEHMe LMGPOBOro MPOCTPaHCTBA Kak — €4uHON
KOMMYHUKaLMOHHOW CETW.
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Onupascb Ha CUHTE3 TeOopeTMKO-MEeTOAONorMyecknx noaxodoB, nbomy rocyaapctsy
cnegyeT  BCECTOPOHHE  yu4uTbiBaTb  OCHOBHble  bakTopbl  rnobanbHblX — MHHOBALMOHHbIX
TpaHcdhopMaLuii: NPOU3BOACTBEHHbIE, Hay4YHO-TEXHUYeCKue " TEXHONMOrNYecKue;
OpraHN3auMoHHbIE;  3KOHOMUYECKME;  MHAOPMALMOHHbLIE;,  MONUTUYECKUe;  coumanbHble W”
KyTnbTypHbIE.

Cambitn 60MbLUIOI BbIUIPLILL OT y4acTusi B rnobanvsauum MHHoBaumin B UHpOpMaLMOHHON
3KOHOMVIKE MMEOT MPOMBILLNIEHHO Pas3BUTbIE CTPaHbI, KOTOPbIE MOMyYalT BO3MOXHOCTb CHMXaTb
pacxoabl NMPOM3BOACTBA WM COCPEAOTOMMBATLCA Ha BbiNycke Hamboriee OOXOAHOW HayKOEMKOM
nNpoaykumMu, nepekuapiBatb TPYAOEMKME W TEXHONMOTMYEeCKM rpsA3Hble MNpOu3BOACTBA B
pasBuBatoLmecs cTpaHbl. HoO 1 NpoMbILLNEHHO pasBUTbIE CTpaHbl MOTyT NOCTpagaTh OT NPOLLEeCcCcoB
rnobanusaumn, KoTopble, €CnM WX He perynuposaTtb, YyBenuuyar 6espaboTuuy, ycunsaT
HeCcTabunbHOCTb (PMHAHCOBBLIX PbLIHKOB, YTO W HabngaeTcsi B Halwe BpemMsl B 06OCTPMBLUMXCH
MUIPaLMOHHBIX U KPU3NCHBIX (PMHAHCOBLIX NpoLeccax.
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THE DEVELOPMENT DIRECTIONS OF AGROINDUSTRIAL COMPLEX IN THE
KAZAKHSTAN REPUBLIC
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Pavlodar State University named after S. Toraighyrov
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Abstract
The article defines the role of the agricultural sector in the socio-economic system of the world's
countries. It contains the analysis results of the level of the agro-industrial complex development in
the Republic of Kazakhstan. The main problems, which hindering the development of the
researched complex are determined and also the directions of the problems solving and improving
the situation of farmers are suggested.

Key words: social infrastructure, development of agriculture, manufacturers of agricultural
production, agriculture, economic development, social status, economic development and transition
to market economy, strengthening of market relations, transition on market way.

AHHOTauusA
B cratbe onpegeneHa pornb arpapHoOro cektopa B COLManbHO-3KOHOMUYECKON CUCTEME MMPOBbIX
cTpaH. CoaepxuT pesynbTaTbl aHanu3a YpPOBHS Pa3BUTUS arpornpoOMbILLIIEHHOrO KoMMnekca
Pecnybnukn KasaxctaH. OnpegeneHbl OCHOBHble MpoGnemMbl, CAepXuBallme pasBuThe
nccnegyeMoro KOMMekeca, a Takke npeanoXeHbl HanpaBfeHus pelleHus npobnem u ynyyiieHus
NOMOXEHWS CenbXo3npon3BoauTenen.

KnioyeBble cnoBa: pblHOYHbIE  OTHOLUIEHWS, TMyTW  Pas3BUTMS  arpapHoOro  CexkTopa,
CEenbXxo3npon3BOAMTENU, CENbCKOE XO3SNCTBO, SKOHOMMUYECKOE pasBUTME, CoLMarnbHbIA CTaTyc,
9KOHOMUYECKOE Pa3BUTME U NEPEXOL K PbIHOYHON SKOHOMUKE, YKPENMEHNe PbIHOYHBIX OTHOLLEHWIA,
nepexon Ha pbIHOYHbLIN NyTb.

CTaHOBMTCA O4YEeBMAHBLIM TOT DaKT, YTO C YBENMUYEHWEM YMCIIEHHOCTM TOAei B Mupe,
rocyaapctea, MMeoLMe BO3MOXHOCTb 3KCMOPTMPOBATb MPOAOBONLCTBME, CTaHyT HaubGonee
yCNeLWHbIMU U BUATENBHBIMW HA MUPOBOM pbiHKe. TakuM 0GpasoM, arpapHsblii CEKTOP OTHOCUTCS K
yncny 6asoBbIX HapPOOHO-XO3ANCTBEHHbLIX KOMIMIEKCOB, OMNPEAENSOWMX YCIOBUS MOAAEPKaHWS
XKU3HeaesTenbHOCTU O6LEeCcTBa, 3aHMMaeT 0coboe MECTO He TONMbKO B 3KOHOMWYECKOW, HO W
coumanbHon cucteMe CTpaHbl. Pa3BuTue arpapHOro cekTopa HanpsiMyto BIMSIET HA YPOBEHb >KU3HM

© Nurgalieva A.A., Kunyazova S.K., Sadenova S.N., Korabaev B.S., 2016
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HaceneHus CTpaHsbl.

B arponpoMbILLNEeHHBIN KOMNNEKC NOMUMO CEMbCKOro XO3ANCTBA BXOAAT OTpacnu, KOTopble
nmbo NOCTaBnsAT eMy CpeacTBa MPOM3BOACTBA M OKasbIBAKOT ycnyru, nubo 3aroTaBnvBaloT,
nepepabaTtbiBalOT €ro Npoaykuuio, Npou3BoAAT roToBble K NOTPEONEHWIO NPOAYKTbl NUTaHUST U
HenpoJoBONbCTBEHHbIE TOBApbl U3 CEMbCKOXO3SINCTBEHHOTO Chipbs U AOBOAAT A0 noTpebutens. To
€CTb COCTOSIHME U TeMNbl Pa3BUTUS arporNpOMbILLIIEHHOrO KOMMNIEKCa BO MHOIMOM OrnpeaensTcs
YPOBHEM pa3BuUTUSA NULLEBON N NepepabaTbiBatoLLeli MPOMBILLIEHHOCTH.

Ons Pecnybnukn KasaxctaH cenbckoe XO35MCTBO sBnsieTca 6aszoBon M Hawbonee
NepcrneKkTUBHOW oTpacnbio  9KoHoMuku. Mo cnoBam npesugeHta Pecnybnuku KasaxctaH
H.A. HasapbaeBa — «ArpapHbli cektop KasaxctaHa o6nagaetr OonmblvMMM  SKCMEPTHLIMU
BO3MOXHOCTAMM W BbICOKMM MOTEHUMANoM Ans BHeApeHust uHBecTMumi. [oTpebGHocTb B
NpoJoBONbLCTBUN C KaxabiM rogoM B Mupe Oyaer Bo3pacTatb. ATy BO3MOXHOCTb HaM YMyCTUTb
Henb3ay» [1]. HemHorme ctpaHbl MMET NOTeHUMan pasBUTUS CENbCKOro X035MCTBa, CPaBHUMbIN C
noTeHUManom u 3HayuTenbHbIMKU pesepBammn KasaxctaHa. PasnuuHble knumartuydeckue ycrioBus
pecnybnvkm 6naronpusiTCTBYIOT BblpaLLMBaHUIO MHOXECTBA KyNbTyp YMEPEHHOrO TEMNSIOBOro nosica
1 pPa3BUTUIO XMBOTHOBOACTBA.

AHanM3 coBPEMEHHOIO COCTOSIHWS Pa3BUTMS arpornpOMbILLIIEHHOro komnnekca Pecny6nuku
KasaxctaH cBugetenbctByeT 06 YCTOMYMBOCTU M MOSNIOXUTENBHOW OMHAMMKE MO psgy OCHOBHbIX
3KOHOMUYECKMX MoKasaTenen. Tak, cornacHo AaHHbIM Tabnuupbl 1, B cpeaHem B 2013 - 2015 rogax
06bem BanoBoy NpoayKLMM CEeNbCKOro X03siMcTBa 06n1acTi 3Ha4UMTENbHO BO3POC U AOCTUM YPOBHS
97615 MnH. TeHre.

Tabnuua 1
0O61LemM BanoBoW NPOAYKLMN CEeNIbCKOro Xo3AncTBa
HaumeHoBaHuWe nokasartens 2013 ron 2014 ron 2015 ron

BanoBas npogykums cenbCckoro 94522 79643 118681
X03ANCTBA, MIH. TEHre

K npeabiayLemy rogy, %: 110,9 85,5 140,6
B TOM Yucne:

pacTeHMeBOACTBO, MIH. TEHre 44619 25245 62381
K npeabiayLemy rogy, %: 125,6 69,2 199,7
KWBOTHOBO/CTBO, MITH. TEHre 49766 54215 56168
K npeabiayLemy rogy, %: 101,2 99,5 103,7

[Mpon3BOACTBO BanoBOM MPOAYKLMU CEMbCKOrO XO3AWCTBA B AEWCTBYHOLWMX LieHax B 2015
rogy no oTHoweHuto k 2013 rogy ysenuuunock B 1,2 pasa u coctaBuno 118,7 mnpa. TeHre, B TOM
yucne B pacteHneBoacTBe — 62,3 mnpa. TeHre (pocT B 1,4 pasa), »XMBOTHOBOACTBE — 56,2 mnpa.
TeHre (pocT B 1,1 pasa).

XapakTepHblMy npobrnemMamm Cenbckoxo3ancTBeHHoW oTpacnu Pecnybnukn KasaxcTtaH
SABNAIOTCS Npobnembl CUCTEMbI CTPaxOBaHWsi CENbXO3TOBaApONPOM3BOACTBA, HENpoAyMaHHas
nonnTuKa  rocyJapCTBEHHOMW  MOOOEPXKKWM,  HepelleHHble  Bompocbl O  hOpMUPOBaHUM

NpPOn3BOACTBEHHbIX KoonepaTuBoB, HexBaTka KBanuuLmMpoBaHHbIX cneLmnanmncTos,
AechopMMpoBaHHOCTb M HeCOanaHCMPOBaHHOCTb CTPYKTYPbI, @ TakkKe rmnepTpodms 3KCTEHCUBHOIO
pasBuTUS.

BosHukHOBEHNE NOBCEMECTHbIX npo6neM cenbcKoro X035CTBa TaKkxe MOXHO
paccmaTpuBaTtb C NCUXONOrMYECKON TOYKU 3peHnAa — He BCe Cellbxo3nponssoanTernin rotoBbl K
ycnoBuaM, KOTOPbIX NpeaocTaBnAeT Ha CeFO/J,HﬂUJHI/IIZ AeHb rocyaapcrtBo, He BCe M3 HUX CTaBAT
nepesn coboii makpouenu. Takme «yMOHACTPOEHUsI» KPecTbsiH U hepMepoB CBsidaHbl C PE3KUM
nepexogom K prHO‘-IHOIZ 3KOHOMUKeE, BblHyauBLLEE nepe|7m/| OONbLUMHCTBO
cenbxo3npou3BoanuTenen Ha kommepyeckume penbcbl. [Mpobnema, ¢ KoTopon 6GecrnoBOPOTHO
CTONKHYMMWCb MpakTU4eckn Bce cTpaHbl bbiBero CoeeTckoro Cotosa, — 3T0 HeyMeHne paboTaTtb B
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peanusix pbIHOYHOW CUCTEMbl M cTpax nepen Oyaywmm, KOTOpOro npegronaranocb CTPOUTb
camocTosiTenbHO. B TeueHne anutenbHbix 70 NeT NnaHoBOW 3KOHOMMWKM, BYKBarbHO NULLEHHbIE
MHOVBMAYaNu3ama, MHOTME X038NCTBa Pa3opuIiuch, UM HAXOOATCS Ha rpaHu pasopeHmst.

BesycnoBHO, AnNsi CBOEBPEMEHHOro peLlleHUs BOMPOCOB arpornpOMbILLNIEHHOrO CekTopa
rocyaapcTBoM, NpeanpuHMMacTCa KOMMIIEKC Mep, HanpaerfeHHble Ha €ero  ynydlleHune -—
yBenuumnBatoTcsi 00 beMbl pMHAHCMPOBaHUS, pa3pabaTbiBaloTCst HOBbIE NPOrpaMmbl, OPMUPYOTCS
HOBble MeXaHW3Mbl rOCYyAapCTBEHHOM noadepxku. M3 roga B rog cratucTvMka MokasbliBaeT
NONOXMUTENbHYI AOUHAMUKY B [aHHOW obnacTu, BKMYalowyl B cebsl: yBennyeHue BaroBoOro
BbiNyCka NpPOAYKUWMW, POCT MWHOCTPaHHbIX WHBECTUUMA B OTEYECTBEHHOE MNpPOU3BOACTBO,
dopMMpoBaHME HOBbIX CENbCKOXO3SAMCTBEHHbIX 00bekToB. OpfHako AeWCTBYOLWMX — Mep
HEeoCTaTOYHO, €CNIN Ha MOBECTKE [HS BCE €llle OCTPO CTOST BOMPOCHI 00 yBEnMYeHun umnopta
XO3ANCTBEHHOW NPOAYKUMM, O POCTE LEH Ha NpOAOBOSIbCTBEHHbIE TOBapbl, HECMEHSEMOCTU
MEXaHM3MOB MW CTPYKTYp CEeflbCKOXO3ANCTBEHHOro akcrnopta wu T.4. OCHOBHOM NENTMOTUB
npob6riembl, KacalLMACs pasBUTMS OTEYECTBEHHONO CENbCKOro XO3sINCTBA COCTOUT B TOM, YTO
GonbLUei YacTu Ka3axCTaHCKOW CenbX0o3MnpoayKLnM XxapakTepeH HU3KUI YpoBeHb NPOAYKTUBHOCTH,
KOHKYPEHTOCNOCOOHOCTM Kak Ha BHYTPEHHEM, Tak U Ha MUPOBOM PbIHKE.

B xone HabntogeHus Gbino Takke YCTaHOBIEHO, YTO MHOTME TPYAHOCTU arpapHOi oTpacnu
OOMKHbI paspelnTbess Gnarofgapst YCUnusiM M KOHCTPYKTMBHOMY Aumarnory 3auMHTepecoBaHHbIX
CTOPOH, OAHaKO OMOpHbIM ABWraTernieM BCEWl CUCTEMbl CENbCKOro XO3AWCTBA M MNPOLIECCOB,
npoucxogsiwime B Hel SABMSIETCA rOoCygapCTBO, €ro KOHLEHTPUPOBAHHOE BHMMAaHME W CuUnbHasd
nopaepxka. lloka e, TOMbKO (PMHAHCOBAsA MOMOLLb HE CMOXET W3MEHWUTb BCHO CUTyauuto,
NOCKONbKy MNpobGneMbl MeHeQ)KMeHTa NOCPeACTBOM [OOIHKHOM MHOPMAaLMOHHON  MOMUTUKM,
BOMPOCHI peanu3auun cTpaTermm CerbCKOXO3SNCTBEHHOrO pasBUTUSE U CTPYKTYPHbIX pedopm Ao
CUX MOp OCTalTCHA Ha NOBECTKE AHS rocyAapCTBEHHOWM MOMUTUMKN B 06MacT cenbCckoro Xo3sincTaa.
B cBete BcTynneHus KasaxctaHa B BTO Bce 3TM npoGnembl MOryT CBecTM Ha HeT
CEMNbCKOXO35MCTBEHHYO OTpacib, COOTBETCTBEHHO rOCYAApPCTBEHHbIE MEpPbl AOMKHbI OTNMYaTLCA
CUCTEMHOCTbIO 1 ONEPaTUBHOCTLIO.

OKOHOMMWYECKUIA MEXaHW3M YCTOMYMBOro pa3sutusi cybbektoB AlNK B ycnosusix
KOHKYpeHTHoM 60pbbbl hopMmnpyeTcs AeACTBUEM KOMMIEKCA BHYTPEHHUX N BHELLHMX (DaKTOPOB.

BHyTpeHHWe dakTopbl (MM BHYTPUXO3SIUCTBEHHbIE) — 3TO CUCTEMA OPraHM3auUOHHbIX,
TEXHONMOIMMYECKMUX N 3KOHOMUYECKUX MPUHLIMIMOB AEATENbHOCTU CENbCKOXO3ANCTBEHHbIX CYOHEKTOB,
onpefensiowmnxca  MX  CTPYKTYPHbIMM U PECYPCHbIMM  YCIOBMAMM  Npou3BoAcTBa U
BHYTPUXO3ANCTBEHHBIMW ~ SKOHOMMYECKMMW  OTHOWeEHuaAMW.  [enctBne wx  npegnonaraet
CNaXXeHHOCTb BHYTPUXO3SMCTBEHHBIX OTHOLLEHWIA, cOanaHCMpPOBaAHHOCTb UCMONb30BaHMS PECYPCOB

NPOV3BOACTBEHHOTO  MNoTeHuuMana, Hanuune  coBCTBEHHOro  OBGOPOTHOrO  KanuTana,
nnaTexecnocobHOCTb, BO3MOXHOCTb PaCLUMPEHNs NPoV3BOACTBA.
BHeluHe d@akTopbl — 3TO KOHKypeHTHas cpeda, npeacTasnsiollas cobon cuctemy

PBLIHOYHOM WH(PACTPYKTYpbl, hoOpMUPYyEMON rocyaapCTBOM C LIENb CO34aHUA 3KOHOMUYECKMX
ycrnoBui B obecneveHn BOCNpou3BOACTBEHHOTO npoLecca B otpacnsax AlK.

B3anmopencTene BHEWHWMX W BHYTPEHHMX aKTOpOB, NPEACTaBleHHbIX B Tabnuue 2,
obecneynBaer 3deKTUBHOE  (YHKLMOHMPOBAHME  CENIbCKOXO3SANCTBEHHbLIX CYOBLEKTOB M,
cnepoBaTerbHO, YCTOMYMBOE UX Pa3BUTUE B PbIHOYHON 9KOHOMUKE.

Tabnuua 2

dakTopbl, onpeaensioL e 3IKOHOMUYECKUMIA MeXaHU3M YCTOMYMBOrO pa3BUTUS CYOBLEKTOB
ANK

1. Cneumanusaums 1 KOHLEHTpaLums, paumoHanbHas
OpraHn3aLMoHHO-MPON3BOACTBEHHAA CTPYKTYpa NPeanpusaTS.
2. OnTumarnbsHble napameTpbl, obecrnevnBatoLme
cbanaHcnpoBaHHOCTL NPON3BOACTBA.
3. cuctema ynpaBsreHus 1 BHYTPUXO3ANCTBEHHbIE
NPoOun3BOACTBEHHO-9KOHOMMNYECKNE OTHOLLEHMS.

BHYTpUX039iCTBEHHbIE
dakTopbl
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1. FocypapcTBeHHOE perynvpoBaHue 1 rocnogaepxka.

2. dopmupoBaHne MHPaCTPYKTYpbI:
-MaTepuarnbHo-TeEXHUYeCKoe obecneyeHne 1 arpocepBUcHoe
BHelwwHne dakTopsl obcnyxuBaHue;

- cuctema (pMHaHCOBO-KPeaUTHOrO 06CNyX1BaHUS;

- cuctema MHAOPMaLMOHHO-KOHCANTUHIOBOW Cy»0bl;

- Koonepaums 1 nHTerpauums.

B TO Xe Bpemsi oTe4eCcTBEHHbIE CYOBEKTLI UMEIOT P NPEeUMYLLECTB, KOTOPbIE MOTyT ObiTb
MCMONb30BaHbl B KOHKYPEHTHOM 6opbbe - 9TO 3KOMOrMYHOCTb MPOAYKLMW, CpaBHUTENbHO
HEeBbICOKME 3aTpaThl Ha NMPOU3BOACTBO Chipbsl U ero nepepaboTky, NPeBbILIEHNEe NPOU3BOACTBA Ha
o6bemMaMu BHyTpeHHero noTpebnexuns, 6onblune BO3MOXHOCTA NPOU3BOACTBEHHbIX MOLLHOCTEN U
apyrve.

Pa3Butne arponpoMmbILLIEHHOr0 KOMMMEKca OOMKHO ObiTb HamnpaeneHo Ha obecneveHue
NpoaoBONbCTBEHHONW ©6Ee30NacHOCTU, YCTOMYMBOCTW PbIHKOB MPOAYKLMW  arponpOMbILLIIEHHOTO
Komnnekca, opmupoBaHne 3PPEKTUBHOM CUCTEMbI NpeanpuHUMATENbCTBA, MOAAEPXKKY
KOHKYPEHTHbIX NPEMMYLLECTB OTEYECTBEHHON NPOAYKLMN.

naBHble YyCNoBWS YCTOMYMBOIO pasBUTUS CEMNbXO3(hOPMUPOBAHUNA, MOBLIIEHNS WX
KOHKYPEHTOCNOCOOHOCTU — 3TO COBEPLUEHCTBOBAHME NPOU3BOACTBEHHON CTPYKTYpbl, 0GHOBMEHUE
CUCTEM XO3SINCTBOBAaHWSA, YMNpaBreHusi, kagpoBoe obecneveHve, WHHOBALMOHHOE OOHOBMEHWE
MaTtepuanbHo-TexHu4eckon 6asbl.

BaxHon cocTtaBndowen yctondmsoro passutua  AlNK saensetca dopmupoBaHne w
peanu3auunsi KNacTepHbIX MHWLMATKB, YTO MOBreYeT 3a COOOM MOBbILEHWE YPOBHSA arpapHbIX
TEXHOMOIMA U KayecTBa MNPOWU3BEAEHHOW NPOAYKUUW, yBenudeHve [00aBneHHOW CTOMMOCTM U
[0X0A0B arpornpoMbILLIIEHHOrO KOMMeKca.

PopmMmpoBaHMe paLMoHanbHOW CTPYKTYpbl arpobusHeca, MOBbILLEHNE YPOBHS TEXHOMOMUN,
nepexoa K MapKeTUMHroBOW CTpaTerMm CenbXo3npou3BOACTBA, MMMOPTO3aMELLEHNI0  Ha
BHYTPEHHEM PbIHKE — 3TW 3a4a4u CTAHOBATCA Hanbonee akTyanbHbIMU.

Ons Toro 4To6bl YCKOPWUTL MPOLECC pasBUTUA M AuBepcUdUKaLmMn arponpoMbILLIIEHHOMO
npou3BoAcTBa, HeO6XoAMMO BHEAPEHUE MHHOBALMWA U PacnpoCTpaHEeHUe MpakTUKM MPUMEHEHUs
BbICOKO3(h(PeKTUBHbIX TexHoMnorun B otpacnsax AllK.

Kpome aToro, rocygapcTBy, Ans pasBUTUS MEPCneKTUBHLIX HanpaBrneHui, NO3BOMSLLMUX
KasaxcTaHy 3aHATb CBOK HULLY Ha MUPOBOM pPbIHKE, HEOBXOOMMO OCYLUECTBNATb peanv3auuio
NPOPbLIBHBLIX MPOEKTOB B paCTEHMEBOACTBE M )XUBOTHOBOACTBE.

B uenom nonHomacwTabHas peanusaums ykaszaHHbIX Mep MoAAEepXKKW NMpu AOCTaTOYHOM
dUHaHCUpOBaHUM  OOIPKHA  CTaTb  XOPOWWMM  CTUMYMOM  ANns YCKOPEHHOro  pasBuTuA
arponpoMbILLIIEHHOrO KOMIMIIEKCA U NOBBILLEHNS €10 KOHKYPEHTOCMOCOOHOCTH.

B pesynbTate Bcex npeobpas3oBaHWi, CeNbCKOe XO3AWCTBO AOJHKHO CTaTb OTPAcrnblo C
npeobnagatoLen YUCNEHHOCTbI CPeaHUX W KPYMHbIX CeNbX03Npou3BOAUTENEN, KOTopble B
JanbHenweM CMOryT HamHOro addekTvBHee MW KaveCTBEeHHee YnpaBnsaTb NPOW3BOACTBOM,
BHEAPSATb HeOoOXoaMMble arponpoOMbILMEHHbIE TEXHOMOTMM M C YMOM WX WCMOSb30BaThb.
O6beanHeHHbIM  arpapusiM  Takke BbIFOAHO W OOCTYynHO 6OpaTb kpeawuTbl, 4Yem OAHOMY
cenbxo3npoussoautento. ocyaapcTBo, B CBOW o4vepefb, AOMKHO M03aboTuTbCA O cucTeme
BblJauM KpeaMTOB XOTb €CNK U He BECNPOLEHTHBIX (HaunyyLMin BapuaHT), TO, MO KpaHen mepe, ¢
npoueHTHon ctaekor B 1-5% Ha gonrocpoyHbivi cpok o 25-30 ner.

KasaxcTtaHy, B CBOIO oyepedb, NPUAETCS BbIXOAUTb Ha ApyrMe NpOU3BOACTBEHHbLIE PbIHKU.
Ho, He umesi COBMECTHbIX FNIOMMCTUYECKNX OOBEKTOB C ApYrMMM Gnusnexawumy rocyaapcreamu,
KOTOpble MMEKT BO3MOXHOCTb MPOM3BOAUTL  MSACO TOBAOWMHbI, Ha NUUO  BEPOATHLIN
NpPOJOBONbCTBEHHBIN KPU3NC, BO MHOTOM ODYCIOBIEHHbIN YMyLLEHUSMU rocyaapcTBa.

Mepexoaa Kk 3aknioveHwo, crnegyeTr NoObITOXWUTb, YTO CerbCkoe XO3FWCTBO — 3TO Ta
YHUKanbHasi oTpacnb 3KOHOMMKM, koTopasi bbina, ectb u OyaeT rmaBHbIM BUAOM OEATENbHOCTU
yernoBeka, BHE 3aBWCMMOCTM OT CTPeMWUTENbHOrO pas3BuTua  ypbaHu3auum, oTpacnen
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NPOMBbILLUITEHHOCTN UNN UHHOBALMOHHbIX TexHonorun. B uenom, ectb o6bekTMBHas BEPOATHOCTb
TOro, 41O passuTne CEerbCKOXO35MNCTBEHHOTO CeKtopa B KasaxctaHe npegonpenennTt
3KOHOMMUYECKUN POCT SKOHOMWKW CTpaHbl B LIESTOM.
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Abstract

The article studies the positive and negative effect of transnational corporations on the
development of global economy by examining global foreign direct investment and international
production data. The paper highlights the main advantages of international activities of the TNCs,
as well as the main disadvantages associated with such activities. The article also draws attention
to the need of reconsidering and reforming international investment regimes to enable the
regulation of transnational actions of firm and enterprises. Author also emphasizes the importance
of protecting the rights of the developing countries, main recipients of foreign direct investment, who
are affected the most from inefficiency of the existing investment regimes.

Key words: transnational corporation, foreign direct investment, international production,
globalization, global economy, investment regimes, tax avoidance.

AHHOTauusA

CrtaTba M3y4aeT NONOXMTENbHbIA N HeraTuBHbLIN 3PEEKT TPaHCHALMOHamNbHbLIX Koprnopauun Ha
dopmupoBaHue rnobanbHon 3KOHOMKKW. B cTaTbe paccmaTtpuBaloTCs aMNUpUYEckne AaHHble No
00beMy MpsAMbIX WMHOCTPAHHbIX WHBECTUUMA W MeXAyHapoaHoro mnpoussoactBa. B cratbe
BbIOENATCA rnaBHble nmockl geATtenbHocT THK ana rno6anusaummM SKOHOMUKM, a TaKke
OCHOBHbIE MWHYCbl, CBsi3aHHble C UX AeaTenbHocTblo. CTaThsd noayepkmBaeT HeOb6XoaAMMOCTb
nepecmoTpa AenNCTBYIOLNX MHBECTULMOHHBIX PEXUMOB Ans yperynuposaHusa gesatensHoctn THK n
3aLLUmMTbl NpaB CTPaH-PELIMMUNEHTOB NPSMbIX MHOCTPaHHbLIX MHBECTULWIA.

KnioueBble cnoBa: TpaHCHaLWOHambHbIE KOPMopauuu, MpsMbleé WMHOCTPaHHbLIE WHBECTULIM,
MexayHapoOHoe MNPOou3BOACTBO, rnobGanvsaumnsi, MMPoBasi 3KOHOMIKA, MHBECTULIMOHHbBIE PEXUMbI,
YKIIOHEHWe OT Harnoros.

Kak yxe 6biNnO HEOOHOKPATHO [0Ka3aHO, WMEHHO TpaHCHaLMOoHamnbHble Kopriopaumm
ABNAIOTCS OCHOBHbIMM ABurarensmu rrnobanusaummn. OgHako MX BRMSIHWME Ha rnobanusauuio m

© Peretiatko P.O., 2016
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9KOHOMUYECKOE pas3BuTVEe Mupa He ABMSETCS OAHOMEPHbIM: TPaHCHAUMOHarbHble Kopropauun
COEAMHSIIOT CTPaHbl, BKMOYAT UX B rnobanbHyld 3SKOHOMUKY W, OOHOBPEMEHHO C 3TUM,
cnocobCcTBYOT hOPMUMPOBaHUIO rNobarnbHbIX NpoGnem.

PaccmoTpum  HanpaBneHWst  BO3OEWCTBMS  TpaHCHAUMOHamNbHbLIX — KOpropauum  Ha
rno6anmsaumo n opMUpoBaHmne rnodanbHoOM 3KOHOMUKM.

OpHown n3 ctpatermin THK, okasbiBalolmx Hanbonee 3HaunTENbHOE BIUSIHUE HA MUPOBYHO
3KOHOMWKY, SBMAETCS pa3BUTUE UMW HOBbIX TexHonormin. Hoeenwwne paspabotkn THK ctaHoBsTCA
b6onee macwTabHbiMn. BcnegcTtBue  MexayHapoOOHOW  SKCMAHCMM  TpaHCHAaUMOHambHbIX
Koprnopauui, Ux TEXHONOrMN CTaHOBATCA OOCTYNHbIMU AN CTPaH, KOTopble B NPUHUMME HE MOryT
BECTU MnodoOHble paspaboTku. Takke NOMUMO [OOCTWXKEHWA TEeXHWKW, MepenatoTcsi ewe u
OOCTWXXEHUsT HayKn nocpeacTBoM obyyeHus nepcoHana aTnx cTpaH. Ho aTo BknoyeHne BeaeTcsi ¢
NOMOLLbIO MEXAYHaAPOAHOW 3KCMaHCUW.

MexgyHapogHas aKcrnaHcuss MMeeT W psa ApYrux acnekToB: YBenvyeHue 3aHSATOCTU B
pa3BMBaIOLLMXCS CTpaHax, S3KOHOMUYECKUiA pocT. HakoHeL, BrnneTeHne BCE GorbLuero yncna crpaH
B MeXAyHapoOHOe MPOU3BOACTBO, YCINOXHEHWE N pacluMpeHne MexayHapoOHbIX SKOHOMUYECKMX
OoTHOWeHnn. PaccmoTpum nogpobHee, Kak pacluMpeHve MexZyHapogHOro npou3BOACTBa
TpaHCHaLMOoHarbHbIX KOpNopauuin BNUSET Ha pa3BuTue rnobanusaumm.

[ins aToro npepacraBnsieTcs LienecoobpasHbiM paccMoTpeTs LndpoBble AaHHble Unctad no
mMexayHapoaHon npoaykuum [1, c. 18].

Tabnuya 1
OT1genbHble nokasatenu NMUNU n mexpgyHapogHoro npounsBoacTea, 2014 u otaenbHbIe roga
Mokazatens CTOMMOCTHbIN 06LEM B TEKYLLUX LieHax (MMpA.
ponn.)
1990 2005-2007 2012 2013 2014

Mputok MU 205 1397 1403 1467 1228
Bbios MNA 244 1423 1284 1 306 1354
O6bém BBe3eHHbIX MU 2198 13 894 22 073 26 035 | 26 039
O6bém BbiBe3eHHbIX MU 2 254 14 883 22 527 25975 | 25875
[oxoa ot BBe3eHHbIx [N 82 1024 1467 1517 1575
[NokasaTtenb [JOXOQHOCTU 44 76 70 6.1 6.4
BBe3eHHbIX MU

[oxopn oT BbiBe3eHHbIX MU 128 1105 1445 1453 1486
[NokasaTtenb JJOXOQHOCTU 59 76 6.6 58 59
BbiBe3€eHHbIX M

TpaHCcrpaHuyHble  CrUSHUS " 98 729 328 313 399
normoLeHns

Obvém  mpopax  3apybexHbix | 4 25 21 469 31687 | 33775 | 36 356
cunmanos

[oGaBneHHas CTOMMOCTb

(npons3BOACTBO) 3apy6exHbIX 881 4878 7 105 7 562 7 882
cunmanos

CoBOKyMNHblE aKTVBbl 3apyOexHbIX 3893 42 179 88 536 95 230 102 04
dunnanos 0
OkcnopT 3apybexHbix hunvanos 1444 4 976 7 469 7 688 7 803
SanATocTe B 3APYOEXHBIX | 54 gon | 53306 69359 | 71297 | 75075
dununanax (TeiC. 4en.)

BB 22 327 51799 73 457 75453 | 77 283
BanoBoe HakonneHve OCHOBHOMO 5592 12 219 17 650 18279 | 18784

212



Science and Education Vol.| April 6™ — 7", 2016

CTOMMOCTHbIN 06LEM B TEKYLLUX LieHax (MMpA.
ponn.)
1990 2005-2007 2012 2013 2014

Moka3aTtenb

Kanuntana

nOCTynﬂeHMﬂ B Buae POHHTM n 31 172 277 298 310
NNUEH3NOHHbLIX NnaTtexen

OKCMIOPT TOBAPOB M HE(AKTOPHBIX | ) 54, 14 927 22407 | 23063 | 23409

ycnyr

M3 aTon Tabnuubl MOXHO yBUAETb, 4TO Ha pybexe XXI Beka (nepuog ¢ 1990 no 2014 rog)
OCHOBHOW TeHAEHLMEN TpaHCHAUMOHAamnbHbIX KOpropauui SBNsieTCs paclumpeHune 3apybexHOoro
npucyTcTBuUs. 3a AaHHbI NPOMEXYTOK BPEMEHW Temn MpupocTa MPUTOKOB WU OTTOKOB MPSAMbIX
MHOCTPaHHbIX WHBecTUUM cocTaBun 499 n 455% cooTtBeTcTBEHHO. OOBLEM TpaHCrpaHWYHbIX
cnuaHMn u nornoweHnn Bolpoc Ha 307%. TpaHcHauuoHanbHbIE KOpNopauuu pacluvpsaoT
MeXZyHapoaHoe MNpoM3BOACTBO W COEOMHSAIOT  HaUMOHamnbHble  3KOHOMUMKM B €OUHYH0
3KOHOMUYeckyto cucTemy. OB STOM CBMAETENbCTBYOT AaHHble MO POCTY YUCNO 3apyOesKHbIX
dunmnanos (MX COBOKYMHbIE aKkTVBbI YBENUYMNUCL Ha 2521%).

Ho kak Takas 3HauuMTenbHas WHTEepHaUMOHanM3auus OesSTenbHOCTU TpaHCHALMOHAaMbHbIX
Koprnopauuin BnusieT Ha rnobanusaunio, Kakum o6pa3oM OHWM COEeOMHSIT CTpaHbl B €4MHYH
rnobanbHyro skoHOMUKY. Ecnn obpaluaTbest K AaHHbIM Tabnuubl 1, TO CTAHOBUTLCS SICHO, YTO 3a
paccMaTpuBaemMbli MEPUOL HE TOMbKO 3HAYUTENbHO BbIPOC OOBEM npoaax 3apybexHbIX
dunnanos THK (Ha 670% 3a paccmaTpuBaembil NEpPWOA), HO M 3HAYUTENbHO BO3poOCHa
nobaBneHHasi CTOMMOCTb 3apybexHbIx dunuanos. 3a 24 roga nobaBneHHasi CTOMMOCTb TOBapoB U
ycnyr, Npou3BeAeHHbIX B 3apybexHbix punuanax THK, ysennunnace Ha 795%.

3T10 CcBUOETENLCTBYET o] TOM, yTO TpaHCHaUMOHarnbHbIe Kopnopauumu,
MHTEPHaUMOHanNM3nMpyss CBOIO [AeATenbHOCTb, MepeHoCcs npou3BoAcTBa B Apyrve CTpaHbl,
3aHMMAIOTCA He TOJNbKO NEPBUYHON NepepaboTKON 1 BLIBO30OM aKTMBOB, HO Y MEPEHOCSIT CIOXHbIE
MHOrocTyneH4yaTble NPOM3BOACTBA, KOTOPble B CBOK oO4yepedb MNOMOXUTENbHO BAMKAIOT Ha
3aHATOCTb M 0bLLee Bnarononyyne cTpaH, B KOTOpbIE 3TU NPOU3BOACTBA NEPEHOCATCS.

YBenuueHne [O06GaBNeHHON CTOMMOCTM HanpsMyio BriedyeT 3a cobol  yBenuyeHue
3apaboTHbIX NnaT, 4YTO CBOK OYepedb BeAeT K MOBbILEHWO 0bLlero ypoBHS 6narococTosiHust u
Pa3BMTUSA HALMOHANbHOM SKOHOMMUKM.

Take CTONb 3Ha4MTENbHOE yBenuueHue AoOaBreHHOW CTOMMOCTM CBMAETENbCTBYEeT 06
o6LLe NOBCEMECTHOWN BKIMIOYEHHOCTM BCE GONbLUEro YMCMO CTpaH B rnobarbHyo uenb co3naHust
ctoumoctn (Global Value Chains, GVC). [lMog pAgaHHOM KOHUenuuenh MOHMMaT npoLecc
yBENUYEHUS1 JOMU CTPaHbl B MpoLEcce MeXAyHapoOHOro MpOu3BOACTBa, nepepabotku. To ecTb
yBenuyeHne obaBrneHHOM CTOMMOCTM OT NPOU3BOACTBA B KaX/J0W KOHKPETHOW cTpaHe. TeHaeHums
BCE Oonblien BoBNeYeHHocTn cTpaH npucytctBus THK B GVC roBopuT O pacTyLiem,
YCMOXHALWNMCS XapakTepe MeXAYHapOLHbIX 3KOHOMUYECKNX OTHOLLEHWUIA.

Takum o06pas3oM, TpaHCHaUMOHalbHblE KopropauuyM CrocobCcTByOT  OPMUPOBAHUID
MeXOYHapOAHOW CUCTeMbl NMPou3BOACTBA, rnobanbHon cetn dopMmpoBaHus ctommocTu. Kpome
3TOro, MeXAyHapOoAHOe MNpPOU3BOACTBO TPaHCHaUMOHArbHBLIX KOPMopauun He orpaHudnBaeTcs
nNpou3BoACTBOM U NepepaboTKon NPOAyKLMK, OCYLLECTBNSEMON B hunmnanax.
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$ Trillions ESTIMATES

Total trade involving TNCs

~19 ~4 ~80%
A
o =
~15 ~6.3
~2.4
~6.3
Global trade in Non-TNC All TNC- Intra-firm NEM-generated TNC arm’s
goods and services trade related trade trade trade, selected length trade
industries™

Source: UNCTAD estimates (see box IV.3).
Note: ™ Including contract manufacturing in electronics, automotive components, pharmaceuticals, garments, footwear, toys;
and IT services and business process outsourcing (see WIRTT). TNC arm’s length trade may include other NEM trade.

Puc. 1 Yuctasa mupoas Toprosnd no tuny yyactusa THK, 2010 roa

Ha pucyHke 1 un300paxeH rpadvk BOBMEYEHWUs TpaHCHALMOHamMbHbIX KOpnopauuin B
MUPOBYIO TOProento [2, ¢. 135]. Ha aTom rpaduke MOXHO BbIAENUTL OnpeaeneHHyo TeHAEHUMIO, a
mmeHHo: 80% BCen MUPOBOW TOProBMM OCYLLECTBNAETCH TPAHCHALMOHANbHbLIMW KOpropauusmu.

M3 15 TpunnnoHoB [onnapoB, COCTaBmnsitoWwmx o6wmii 06bém rnobansHon Toproenm THK,
nvwb 6,3 TPUNNMoHa ABMATCA TOProBnen mexay dunvanamv u MatepuHckon komnaHuen THK.
Toprosnsi, 6asupyolascs Ha HeMMyLLLECTBEHHbIX OoTHoweHusx THK, cocTtaensieT 2,4 TpunnuoHa
aonnapoB unu 16% Bceit rnobanbHON TOProBry TpaHCHaLUMOHarbHbIX Kopropaumi.

[aHHbIn aKkT SaBMSETCS Ypes3BblHaNHO BaXHbIM A9 MOHMMaHUSA CTENeHW BhUSHUS
TpaHCHaUMOoHarnbHbIX KOprnopauuin Ha pa3sutue rmobanusauun. B knaccuyeckoMm npeacraBneHum
THK oxBatbiBaloT rnobanbHyl0 SKOHOMUKY WMYLLECTBEHHBIMWU OTHOLUEHWUSIMWU  MOCPEACTBOM
BnageHus cunuanamm, 4to sIBNseTcsl OOBLEKTMBHOW cocTaBnsiowen rnobanusaumm. OgHako B
nocnegHee Bpemsi BCE 6Gornee pacTter Jons TakK HasbiBaeMbIX HEUMYLLECTBEHHbIX Moaenen
MexayHapoaHoro npoussoactsa v pa3suTtns (Non-equity modes of international production and
development, NEM). B Hux BkntovatoTcs:

. NPOW3BOACTBO MO KOHTPAKTY;

. Npo13BOACTBO MO NULEH3NY;

. dpaHyan3uHr;

. KOHUeccum 1 ap.

HecmoTps Ha To, YTO NOAOOHbIE OTHOLLEHNA HE pacCMaTpPUBAOTCSt C MO3MLMIA NPUTOKOB UK
ottokoB [N, He npeacraBnsaerca BO3MOXHbIM WX BKMAKOYEHME B [daHHble O MpupocTe
nobaBneHHoM CTOMMOCTU 3apyGexHblX unmanoB, AaHHbI cnoco® npou3BOACTBa SIBMSIETCS
OOHMM M3 OCHOBHbIX (haKTOpPOB yBenuyeHus 4o6aBneHHON CTOMMOCTU U BONbLUEN BKMOYEHHOCTH
cTpaHbl B GVC.

B paHHOM cnydae 3apybexHas THK He wvHBecTupyeT HanpsMylo, a, kak B cryyae,
npousBoAcTBa Mo KOHTpakTy (contract manufacturing), 3akasbiBaeT Kakyto-nubo npoaykuumo y
KOMMaHuK, Haxogdawencsa B Apyrov ctpaHe. Tak B cTpaHy He npuxoasT MU, Ho oHa BkntovaeTcs B
rnobanbHylo LEenoyky CTOMMOCTW, MPOMCXOAUT OOMEH HOBbIMW TEXHONOrMsMM NPOM3BOACTBA,
NOBbLILLAETCH 3KOHOMMYECKasi BOBIEYEHHOCTb CTPaHbl B MPOM3BOACTBO. Hanpumep, amepukaHckas
KoMnaHusa Apple nmeeT 3HauUTENbHOE YMCIIO MNOCTaBLUMKOB B A31M, GONMbLUMHCTBO N3 KOTOPbIX HE
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CBs13aHbl C HEW MMYLLIECTBEHHBIMWN OTHOLLEHUSIMW.

Tak TpaHCHaUMOHarbHble Koprnopauuu CBA3bIBAOT MUP B €4MHYI0 rnobarnbHyt0 3KOHOMUKY
He TONbKO NOCPEACTBOM pacCLUMPEHUs CBOEWN hunmnanbHOM CETU, HO N Yepe3 HEMMYLLECTBEHHbIE
OTHOLLIEHNS.

Ha ocHOBaHMM BCEro BbIWECKA3aHHOIO CTAHOBUTCHA $ICHO, 4YTO TpaHCHauMoOHaslbHble
Kopropaumu OKasbiBaloT 3HAYUTENbHLIA MONOXUTENbHBLIN 3PdEKT Ha pasBUTMe CTpaH U
BKMIOYEHMIO uX rnobanbHyto askoHoMuky. OpHako B HacTosiliee Bpems HabniogaeTcs psg
rnobanbHbIX NPoGnem, KoTopble Bbi3BaHbl UCKIOUUTENBHO AesTenbHocTblo THK Ha rnobanbHoi
apeHe. Bbinu BblaeneHbl o4eBUAHbIE HEAOCTATKN UX OEATENbHOCTU, B YACTHOCTU, AEATENbHOCTU
no OpPMMPOBaHUIO U YXYALIEHWO rnobanbHbiXx npobnem: npobrembl U3MeHeHWst Knumara,
npobrembl, CBsi3aHHble C HepaBHOMEPHLIM pacrnpefeneHnemM npubbinn oT MexayHapoaHOro
npov3BoACTBa, HaKOHeL, Npobrnembl, CBsi3aHHble C HELOCTATOYHOW YNpaBrsieMOCTbI0 CETAMMU
TPaHCHaUMOHamNbHbIX KOpriopawuin.

W, DEencTBUMTENBbHO, MOXHO C YBEPEHHOCTbID CKasaTb, YTO MMEHHO MexAayHapoaHas
3KCMaHCKs TpaHCHAaLUMOHarbHbLIX KOopropauui HeratMBHO BRMsSieT Ha rnobanusaumio. Cpeam
NepeyncrieHHblXx [0 3Toro  rnobanbHbix npobrem o0cobGoro BHMMaHUS W fanbHenwero
NPaKTUYECKOro PacCMOTPEHUS 3acny>KMBaeT Kpusnc ynpaeneHusi. OgHo M3 Hanboriee onacHbIX
YepT rnobanbHoM 3KOHOMUKUN SIBNSIETCS €€ MeANeHHas U 0CTaTOYHO CMOXHAas yrnpaBnisieMocTb.

Unctad B CBOEM nocrnegHem AoKMNage O MUPOBLIX MHBECTMUMSIX 0603HauuMn BhosHe
OYEBUOHYKD M onacHyl TeHaeHuutio yxoga THK oT HanoroB. 370 siBNeHve nposiBnsieTcss B
mHeBectupoBaHun THK 4epes, Tak HasbiBaemble, special purpose entities (SPE) — komnanuw,
CO34aHHbIE VCKIIOUYUTENBHO AN KakoW-nMbo oaHOM Lenu, obblYHO co3daBaemble A4St COKpbITUS
UHAHCOBOW WM WMMYLLECTBEHHOW MWH(OpMauMKn; a Takke WHBECTUPOBaHWM 4Yepe3 Hanorosble
raBaHu. To eCTb CTpaHbl, MPYHUMAOLLIME MHBECTMLMMW, CTPAOAlOT OT MNPAKTUKN YKMOHEHUS OT
HanoroB TpaHCHAUWOHAamNbHbIMKM  KOpropauusamu. 3TU  CTpaHbl, MONy4alT onpeaeneHHoe
3KOHOMMUYECKOE Pa3BUTME 3a CYET MHOCTPAHHbIX UHBECTULMIA, HO TaKKe HeAononyyakT Hanorn B
OoaKeT.

Developed economies Developing economies

— 24% 2%

20% 20% 21% o

2 16% 16%

1% 1%
Average Average Average Average Average Average
2000-2004 2005-2009 2010-2012 2000-2004 2005-2009 2010-2012
@ Corporate investment from tax havens Corporate investment from SPEs

Pwuc. 2 lNoaBepXeHHOCTb pasBUTBLIX Y Pa3BMBAIOLLMXCS CTPaH MHBECTULMAM U3 HANOroBbIX raBaHewn
n SPE, 2000-2012 rr.

Ha pucyHke 2 [1, c. 199] npeactaBneHbl 4aHHbIE O TOM, KaKk MEHANUCh 40NN UHBECTULUIA
THK 13 HanoroBbIx raBaHen n SPE co BpemeHeMm. V3 aToro rpadmka MOXHO caenatb crnegyoLwwuia
BbIBOA: B TO BpeMs NoOKa MOABEPKEHHOCTb PasBUTbLIX CTpaH MHBECTULMAM C Uenbiko yxoda oT
Hanoros, HaumHasa ¢ 2000 roga, ocTaeTcs NPUMEPHO Ha TOM e YPOBHE, pasBMBalOLLMECH CTPaHbI
cTaHoBATCA BCE Gonee n Gonee noaBepXeHbl MHBECTULMSM C LENbio yxoda OT HamoroB. OTa
TEHOEHUMS Takke CBUAETENMbCTBYET O TOM dakTe, 4YTo B OOMbLUMHCTBE Cry4yaeB WMEHHO
pasBuBatoLLMecs CTpaHbl UCNbITLIBAIOT HEraTMBHOE BNUsHWE OT gesTtenbHocTu THK.

Mpn aTom gaHHas Nnpobnema SIBMSIETCA KPUTUYECKOW A5l pasBUBAIOLLMXCA CTPaH, Tak Kak
OHW Heponony4yawT kopriopaTvBHble Hamorm oT THK, Heobxogumble f[nst  ycrnewHowm
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rocyfapCTBEHHON couManbHOM U 9KOHOMUYECKOW MONMUTMKW. Takke CUTyauusi OCHOXHSETCA TeM,
4yTo B OOMbLUMHCTBE Cry4yaeB MMEHHO OnaronpusATHblE HAnoroBble PEeXWMbl W MOCIYXUIN
npuymnHon akcnaHcum THK B 3TW CTpaHbl, U Y)XeCTOYEeHUEe HaroroBoro perynmpoBaHUs MOXeT
NOCNYXWUTb NPUYNHOWN OTTOKA UHBECTULINIA U3 3TUX CTPaH.

Takasa e cuTyauuss o6CTOMT M C 3IKOMOrMYECKUM perynmpoBaHveMm — Bbixogd THK Ha
pa3BMBaIOLLMECS] PbIHKM 4acTO MPOUCXOAMT C Lenbio cbpoca ycTapeBLUMX MPUPOA0ONacHbIX
TEXHOMOMMI, KOTOpble B CUMY SKOJNOMMYECKOro 3aKoHOO4ATENbCTBA HEe MOryT ObiTb MCMONb30BaHbI
6ornbLUe B CTpaHax CBOErO NPOUCXOXAEHUS.

BbiwenepeyuncneHHble Npobnembl CBsi3aHbl C HEOOCTATKOM PErynMpoBaHus OeATerlbHOCTH
TPaHCHaUMOHarbHbIX KOPNopauuin Ha MexayHapoaHOM YpOBHE. VHBECTULMOHHbIE pexuMbl Ha
MeXAyHapo4HOM YPOBHE C OnpenerneHHon Aornen BeposTHOCTU MOXHO Ha3BaTb Hanbornee cnabo
yperynmpoBaHHon cdepor MUPOBOM SKOHOMUKW. OHUM He HABASKOTCA COrMacoBaHHbIMU  Ha
rnobanbHOM YpOBHE, HE Y4YMTbLIBAIOT CYLUECTBEHHbIE Pa3nUuUst MeXZy 3IKOHOMMKaMWM PasHbIX
cTpaH, no3sondasa THK ucnonb3oBaTe NpakTMKy MHBECTMPOBaTb Yepe3 SPE 1 HanoroBble raBaHu.
Takke cywecTBylOWME WHBECTULMOHHbIE COrNalleHns Mexay CcTpaHamu He NPUHUMAaKT BO
BHMMaHVe Uenu YCTOMYMBOTO PasBUTMSA WM 3KOMOrMYeckue 3akoHodaTenbcTBO. VIHBECTULMOHHLIE
cornalleHns TaKkke He SBNSITCA COrnmacoBaHHbIMU C HANOrOBLIMU PEXMMaMM pasHbIX CTPaH.

MoaToMy OCHOBHbIM ycrioBmeM 6e30MacHOro 1 yCTOMYMBOrO pa3BUTUSI MUPOBOW SKOHOMUKM
OOIMKHO CTaTb CO3[aHMe MeXAyHapOoOHOr0 WHBECTULMOHHOMO COrMalleHunsi, KoTopoe Obl
YUYUTBIBANO BblLENepeyYncnerHHble npobrnembl ¥ co3gaBano Heobxogumble yCcrnoBus Ans
YCMELIHOro PasBuUTUA PasBMBAIOLLIMXCSA CTPaH.

Takum o06pa3oM, TpaHCHaLUMOHarbHbIE KOPNopaLnn COEAUHSIOT CBOEW hunmnanbHon ceTbo
BCE Dosbluee YMCro CTpaH B eauHyto rnobanbHylo 3KOHOMKKY. OTO coeiMHeHMe HocuT Bcé Gonee
CMNOXHbIA 1 MHOrooBpasHbIf xapakTep: dwunuansl B ApYrMx CTpaHax Tenepb co3datoT 6onbluyto
[06aBnNeHHy0 CTOMMOCTb, YeM 0 3TOro. To eCTb HauuoHarbHble 3KOHOMUKWM CTaHOBATCS Gonee
BOBMEYEHHbIMY B rrobarnbHyto Lienoyky hopMUMpoBaHusi CTOMMOCTK. [1pu 9TOM OTHOLLEHNS MexXay
TpaHCHaUMOHanbHbIMKM  KOpropauussiMm B cTpaHax cBoero 6asvpoBaHusa W duvpmamu,
YHKLMOHMPYIOLWMMA B CBOMX HALMOHAarbHbIX 3KOHOMWKAX, OCHOBbLIBAOTCA He TOMbKO Ha
MMYLLIECTBEHHbIX OTHOLUEHWUSIX, HO N Ha KOHTPaKTHbIX, PPaHLIM3HLIX U OPYTUX HEUMYLLECTBEHHbIX
oTHoweHnax. OOHOBPEMEHHO C MOMOXUTENbHOW CTOPOHOM BOBMEYEHWUS HOBBLIX CTpaH B
rnobanbHylo 3KOHOMWKY, MPUCYTCTBYIOT U HeraTuBHble CTOPOHbI BusiHUA THK Ha rmobanusaumto. K
HeraTMBHbIM  HanpaBfEHUsSM  BIUSHUS  TPaHCHAUMOHAarnbHbIX — KOprnopauuin Ha  pasBuTue
rnobanusauum OTHOCAT hopMUpOBaHME TpaHCHaLMOHANbHLIMK  KopropauusMu  rnobanbHbIX
npobnem n NpakTyka aKcnyaTauum HanoroBbIX PEXNMOB Pa3BMNBaIOLLMXCHA CTPaH.

[ns KOPPEKTUPOBKM 3TOrO HEraTMBHOIO BMNMSHUA NpegnonaraeTca paspaboTka v NpuHATUeE
TaK Ha3blBaeMblX MEXAYHAPOOHbIX MHBECTULIMOHHbBIX COrnalleHuin, KoTopble Bbl yunTbiBanu Bce
HepaspeLlleHHble NpobnemMbl B 061acT MHBECTUPOBAHUA U 3alumLLani Kak npaBa MHBECTOPOB, Tak
1 NpaBa peuunmMeHToB AaHHbIX MHBECTULMN.

JNutepaTtypa
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Abstract
The article presents the results of the monitoring studies of 2013-2015s on the demand of modern
university graduates specializing in the subject «human resources management». Based on
theoretical and empirical analysis are the activities proposed which allow to increase the
competitiveness of HR-specialists in the labour market.
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AHHOTauusA
B crtatbe npuBOoOATCS pesynbTaTbl  MOHUTOPUMHIOBLIX uccnegoBaHui 2013-2015 rr. no
BOCTPEOOBAHHOCTM  BbINMYCKHMKOB COBPEMEHHOrO By3a MO cheuuanbHoCTU  «YnpaereHune
nepcoHanom». Ha ocHoBe TEOPETUHECKOIO U IMMUPUYECKOrO aHann3a npeanoXeHbl MeponpuaThs,
No3BOSIAOLLME MOBLICUTL KOHKYPEHTOCMOCOOHOCTL CNeLmanucToB No ynpaBieHWo NepcoHanom Ha
pbIHKE Tpyaa.

KnioyeBble cnoBa: KOHKYPEHTOCNOCOOHOCTb, PbLIHOK TpyAa, KOMMETEHTHOCTHLIA MNOAXOf,
BbINYCKHUKM By3a, OPMMPOBAHNE KOHKYPETOCNOCOBHOCTH

B cOBpeMeHHbIX YCroBMAX COLMAnbHO-3KOHOMUYECKNX TpaHcopmaumin  BbiMyCKHUKK
POCCUICKUX BY30B 3a4acTyl0 OKa3blBalOTCA HEBOCTpebOBaHHbIMM Ha pblHKE Tpyda. [aHHoe
06CTOATENLCTBO OOYCNOBMEHO, C OAHOW CTOPOHbLI, HEKOTOPOW O0BGOCOBNEHHOCTHI0 BbICLLETO
00pa3oBaHMA OT peanbHbIX 3anpocoB pbiHKA Tpyda, a C APYro CTOPOHbI, OTCYTCTBUEM
beHKLI,I/IOHI/IpOBaBUJI/IX npexae MmexaHn3mMoB pacnpeneneHnsa BbllyCKHUKOB BY30B MO OpraHn3aumam

[1].

OTy TeHOEeHUMIO NOATBEPXKAAIOT U AaHHble CTAaTUCTUKKU. 3 1,5 MMH. BbINyCKHMKOB BY30B
BoCcTpeboBaHa OTeYeCTBEHHbLIM PbIHKOM Tpyda TOMbKO TpPeTb. B 4acTHOCTW, BbiNyCKHMKaAM No
cneumansHocTM  «YnpaefneHwe nepcoHanom», TOMbKO  YTO  OKOHYMBLUMM  BYy3 U
NPeUMyLLEeCTBEHHO He WMeLWMX onbiTa paboTbl, [OCTATOMHO CMOXHO BblAepXaTb
KOHKYPEHLMIO 1 NpeTeHAoBaTb Ha KayecTBeHHble paboyne mecTa. MNpeBbilleHne NpeanoXeHus
paGo4eit cunbl Ha pbiHKke Tpyaa ccdopMuMpoBaHO, B OCHOBHOM, 3a CYET creumanuncTtoB No
yNpaBieHNO MEPCOHANOM CO CTaXeM.

BocTpeboBaHHOCTb B KBannuLUMPOBaHHbIX Creumanuctax no ynpaBlieHUo NepcoHarnom,
Nno OLlEHKaM 3KCMepPTOB, B HACTOsILLIEE BPEMS B POCCUNCKOW NPAKTUKE YrpaBneHnsa 3HavuTenbHa.

HeBbicokuin nokasaTenb crnpoca cpeav paboTtofaTenei Ha BbiNMYCKHUKOB, Kak B LiefioM, Tak
M MO cneuvansHoCcTM «YnpaBreHue nepcoHanoMy», OOYCNoBfeH He TONbKO MOCNEeACTBUSIMA
3KOHOMMUYECKOro Kpranca 1 obLMM COCTOSIHMEM pbiHKa TpyAda, HO M HEKOTOPbIM HECOOTBETCTBMEM
Ka4yecTBa BY30BCKOro 0bpasoBaHusi TpeboBaHMAM pblHKa Tpyda. HemanoBakHyto porb urpatroT u
Ka4YeCTBEHHbIE XapPaKTEPUCTUKN CaMMUX BbIMYCKHUKOB, KOTOPbIX XapakTepu3dyeT BbICOKUA YPOBEHb
TEOPETMYECKON MOArOTOBKW, BO3MOXHOCTb MOBbIWEHUS KBanudukauMm w nepenoaroToBKy,

© Selivonenko O.G., 2016
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GonbLuUoK 3anac 3Heprum, MobunbHOCTL, BbicTpoe NpucnocobrieHne K HOBbIM YCroBUSIM, GOMbLLIOW
nepvoa npeacTosilien TpyaooBOWM AeATenbHOCTU U T.O4. BmecTe ¢ TeM ypoBeHb MpaKTU4ecKon
NOATOTOBKM SIBMSETCSt HEAOCTaTOUHbIM.

Kak nokasblBaloT pe3ynbTaTbl MNpoBedeHHOro uccriegosaHusi, 47% paboToagatenei
BbIHY>KEHbI OTKa3blBaTb B TPYAOYCTPOWCTBE COrMAacHoO MNpodwumio MOMyYeHHOW crneunanbHOCTU
KaXXOMY BTOPOMY BbIMYCKHWKY By3a MO cneunansHOCT «YnpasneHne nepcoHanom»[2].

MpuunHbl OTka3a B TPYOOYCTPOWCTBE, CBOWCTBEHHbI W ANSA  BbIMYCKHUKOB OpPYrux
cneuumanbHocTten. Cpeoum HUX - HeyMeHWe afekBaTHO OUEHWUTb NUYHBIN NPOodeCcCUMOoHarnbHbIN
noTeHumarn, OTOPBAHHOCTb 3HaHWM W HaBbIKOB OT YCMOBUA COBPEMEHHOTO MPOM3BOACTBA,
OTCYTCTBME OMbITa paboTbl MO crieumanbsHOCTY.

CoBpeMEHHbIE PbIHOYHbIE YCMOBUSI BbIABUTalOT Mnepen fUYHOCTBIO, CTpeMsLLencs K
ycrneLuHow camopeanu3auuy, psig TpedosaHmnii. Onst Toro, 4To6bl NOMYyYMUTbL XOPOLLO OnsiayMBaemoe
paboyee MecTo, NOTOM ero 3a cobor CoxpaHWUTb U NPOABUHYTLCS BbiLLE MO CYXeOHOW necTHuue,
HaKOHeL, Ansi Toro YTobbl B LIeNoM AOCTUYbL ycnexa B Ntoboli npodeccrmoHanbHom AesTenbHOCTH,
Heob6xo0aMMO ObiTb B YEM-TO fy4Lle ApYruX, T.€. ObiTb KOHKYPEHTOCNOCOOHbIM.

CnoxuBLlencs cuTyaumen MOXeT ynpaBnsiTb CUCTEMa Bbicluero obpasoBaHusi, ecrnv oHa
O6ynetr cnocobcTBoBaTh  (hOPMUPOBaHWMIO B BbIMYCKHWKE BYy3a  KOHKYPEHTOCMOCOGHOrO,
ONTUMUCTUYHO HACTPOEHHOTO, CNOCOBHOro K KOHCTPYKTMBHOMY AEWACTBUIO crieumanucTa. B ceasm ¢
aTuM npobnema oOpMUPOBAHUSI KOHKYPEHTOCMOCOOHOCTM Byaywmux crneumanuctoB obo3HadYeHa
MpaButenbctBom P® kak ogHa U3 akTyanbHbIX Npobnem, CTOAWMX nepen BbICLUEA LUKOMOW.
MoBbILEHNE KOHKYPEHTOCNOCOBHOCTM POCCUIACKOrO 06pa3oBaHWs CTAHET KPUTEPUEM €70 BbICOKOrO
KayecTBa, a Takke obecrneuut nosuvuMoHupoBaHue Poccuu kak ogHoro u3 nugepoB B obnactu
aKcrnopTa obpasoBaTerbHbIX YCNyr.

B «KoHuenumn mopgepHusaummM poCCUMIMCKOro 0Opal3oBaHUsi» OCHOBHasi Lefb BbICLUErO
ob6pa3oBaHuA onpegeneHa criegyolwmm obpasom: «lMoarotoBka kBanMgMuUMpoBaHHOTO paboTHUKa
COOTBETCTBYHLLETO YPOBHsI 1 MPOhnIisi, KOHKYPEHTOCNOCOOHOIO Ha PbIHKE TPyAa, KOMMNETEHTHOrO,
OTBETCTBEHHOrO, CBOOOAHO BnaferLllero cBoer npodeccueit 1 OPUEHTUPOBAHHOTO B CMEXHbIX
obnacTsix AesTenbHOCTU, CNOCOBHOro Kk achdhekTnBHOM paboTe Ha ypoBHE MUPOBBLIX CTaHAAPTOB,
roTOBOro K MOCTOSSHHOMY NPOECCMOHanLHOMY POCTY, COUManbHOM U NpodecCUOoHanbLHOM
MOOMWINBHOCTY; yAOBMETBOPEHME MNOTPEOHOCTEN IUYHOCTM B MNOMYyYEHUU COOTBETCTBYHOLLErO
0o6pa3oBaHua»[3].

Mpo6nembl KOHKYPEHTOCMOCOOHOCTN BbIMYCKHUKOB By3a Ha pbIHKE Tpyda sIBAAOTCA
06bekToM mccnegoBaHust B paboTtax pasHbix aBTopoB: ABpaamoBon E.M.. Anekcangpoeow O.A.,
JloHwakoson H.A., Hoauyk A.B., Hypues A.H., TMongonuHon M.J1., Pasymoson T.O.,
PesHuka C.., CkopoGoratoBoii M., YepHunesckoro [.B., YepHska T.B., Yuctakoa A.B.,
LWanosanosa B.L,., WyknuHow E., n gp.

Ha ocHoBe aHanusa CrnoXuBLUMXCA NOAXOAOB paccMOTPUM criegylollee onpeneneHne
KOHKYPEHTOCNOCOOHOCTU BbIMYCKHUKOB BY30B.

KoHKypeHTOCNOoCOBHOCTb BbIMYCKHUKOB BY30B - 3TO CTENEHb MONE3HOCTUM KavyeCTBEHHbIX
XapaKTepUCTMK BbIMYCKHMKOB BY30B Ha pblHKE Tpyga Ansd noTeHumanbHoro pabotogaTens,
onpegensitowiasi BO3MOXHOCTb MONyYUTb KayecTBEHHble paboune MecTa W BblAepXuUBaTb
KOHKYPEHLIMIO NO CPaBHEHUIO C APYrMMM CybbekTamu - B LUMPOKOM CMbICHIE.

KoHKypeHTOCNOCOBHOCTL BbINYCKHUKOB BY30B - 9TO LIENOCTHOE MOHATUE, NpeacTaBnsioLlee
coboli HepaspblBHOE €AMHCTBO MOTUBALMOHHBIX, KBanUMUKALMOHHBIX, JIMYHOCTHBLIX U AENOBbIX
COCTaBMSAOWMX €ro 3MeMEHTOB, BblpaXalolee BHYTPEHHIO TOTOBHOCTb BbINYCKHMKA K
npodeccroHanbHOM AeATENbHOCTU U BbIMOIHEHUIO TPYAOBbLIX (PYHKLMIA B KAKOM-NMGO KOHKPETHOM
cdepe oeAaTenpHOCTH, oTBeHatoLWmx TpeboBaHusiM paboTtoaatens - B y3kom cmbicnie [1].

Takum 0bpa3om, pacCMOTPEB CIOXMBLUNECH NOAXOAbI K TPAKTOBKE KOHKYPEHTOCMNOCOBHOCTM
BbIMYCKHWUKOB BY30B, W ONMpPELENnVB CMbICIOBYIO Harpy3Kky 3TOro MOHATUSI, MPaBOMEPHO FOBOPUTL O
BbIMYCKHUKE, Kak O NOTEHLManbHOM paboTHuKe.

KoHKypeHTOCNoCcOOHOCTL  BbINyCKHMKA By3a B MNepBYyl0 ouyepedb  onpeaensieTcs
TpeboBaHUsIMU pbiHKa, TO ecTb TpeboBaHusAMM paboTogaTenei.

MpoBoAA MOHWUTOPWHT pbiHKa TPyAa, By3bl MOTyT aAanTuMpoBaTb CBOK AEATENbHOCTb K €ro
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3anpocam, a, CcriegoBaTenbHO, KayeCTBEHHO rOTOBWUTbL BbINYCKHWMKOB By3a K nocregyloLlen
TPYAOBOWN AesATENBHOCTU M obecneynBaTte TEM CaMbiM KOHKYPEHTOCNOCOBHOCTb Ha STOM PbIHKE.

B cBolo oyepenb, MOHWUTOPWHI TpeboBaHwui paboTogaTenen MO3BOMMT BY3y ynNpaBnsATb
npoueccoM  (pOpMUPOBAHUS  KOHKYPEHTOCMOCOBHOrO  BbIMYCKHWKA,  MOCKOMbKY — MOSIBUTCSH
BO3MOXHOCTb MNIaHUPOBATh, OPraHW30BbLIBaTL M KOHTPOMNMPOBaTb 3TOT MPOLIECC, UMEes Ha pykax
abComMTHO AOCTOBEPHbIE AaHHble O TOM, KakMMU KOMNETEHUMSIMWU OOIbkeH obnagaTb Morodown
cneumnanuct. Kpome Toro, aTo OyaeT ABMsATLCA CTUMYNMPYOLWLMM hakTopoM Ans caMmoro CTyfaeHTa,
KOTOpbIN OyAeT BMOETb Lenb B BuMAEe TOrO, YTO €My HYXHO 3HaTb U yMeTb, 4TOObl YyCnewHo
TPYAOYCTPOUTBLCS 1 BO3MOXHOCTW, KOTOPbIE eMy NPeaoCcTaBnsieT By3, YTODbl 9TV 3HAHWSA N YMEHMWS
npuobpecTy.

Ons  ycnewHoro ynpaBneHuWsi npoueccoM (OPMUPOBAHUS  KOHKYPEHTOCMOCOOHOCTH
HeoOXx0OMMO BBECTW €OMHYID CUCTEMY OLEHKM BbIMYCKHWKOB (MO  CrneuuanbHOCTAM  unu
HanpasneHuaM noAarotoBku). [loka Takas cucTtemMa He cos3faHa, KadecTBO MonydYaemoro
06pa3oBaHMsA MO-NPEXHEMY OLIEHMBAETCA Ha OCHOBE CYObEeKTUMBHbIX hakTopoB: OGpeHn By3a,
M3BECTHOCTb MpenogasaTenen u T.n. BBegeHne HOBOW cUCTEMbl OLLEHKM (koTopasi, 6e3ycrnoBHo,
JoMmkHa paspabaTtbiBatbcsd C yvacTMeM npeacTaBuTeneit npodeccMoHanbHbIX  accoumauuii)
nossonuT paboTtogartensm COOTBETCTBYHOLIMM 0Bpa3oM pearvpoBaTb Ha AMMIOM MPUXOASALMX K
HeMy BbINYCKHWKOB (OMpeaensaTb YpoBeHb 3apaboTHOW nnaTbl, BbICTPauBaTb MpOrpamMmbl
KoprnopaTMBHOro obydeHust u T1.4.), @ abuTypveHTam — nnaHWpoBaTb CBOK 0OpasoBaTenbHylo
nporpammy 1 npoeccuoHansHyto kapbepy [2].

Taikke, He0O6X0ONMO U3MEHUTb COoAEPXKaHWe caMoro oby4YeHns: oTkasaTbCs OT yCTapeBLUEN
mMoZenu nepegadn akToB U 3HaHWW U pasBMBaTb KOMMNETEHTHOCTHLIM Noaxon — hopmmnpoBaHune
npodeccnoHanbHoNn kBanudukauum [5].

Pabotogatensm, B CBOKO oOuYepedb, CrneayeT OcylecTBuTb pedopmy paboyumx MecT:
MOEPHU3NPOBAaTL MPEAnpUATUS U BHEAPUTb HOBble TEXHOMOrnW ynpasneHus, npu geduunte
TPYAOBLIX pPecypcoB (B YCMoOBUsIX Aemorpadmyeckoro Kpuamca W XKEeCTKOM MUrpalyMoHHOMN
NOMUTUKN) NpeanpuaTus HemsbexHo OyayT KOHKypupoBaTb Ha pbiHke Tpyga. B Bbmrpbiwe
OKaXyTCsa Te, KTO NPeanoxuT Nnyylme ycrnoBusa Tpyaa, BO3MOXHOCTW AN NpodeCcCroHanbHOro
pocrTa [2].

BmecTe ¢ Tem oTevecTBeHHasi cuctema obpasoBaHUsi CTPEMUTENbHO MOAEPHU3NPYETCS.
MpouncxogaT npouecchl COBEPLUEHCTBOBAHUS €e  OpraHuMsauuv u  CTPYKTYPbl, YTOYHEHUs
cogepXaHus y4ebHbIX NNaHoB M nporpamm, ynydlleHuss obpasoBaTenbHbIX MeToauK. Tak,
cogepxaHue y4ebHO-MEeTOOMYECKOTO KOMMMEeKca AOSMKHO OblTb HampaBneHo Ha [OCTUXEHWe
cneaylowmx Lenen:

- OCBOEHWE CUCTEMATU3MPOBAHHbLIX 3HAHWIN 1 (DOPMUPOBAHNE LIENOCTHOrO NpeacTaBneHns
0 TEXHONOrMn NpoeccnoHanbHOM AeATENbLHOCTU U Kapbepbl;

- hopMUpOBaHNe Yy CTYAEHTOB CaMOCTOSITENBbHOCTU, WHULMATUBHOCTW, CMOCOOHOCTM K
ycrnewHoMy camoonpeeneHuto B 00LiecTBe Ha OCHoBe CGOPMUPOBAHHBIX KOMMOHEHTOB
TEXHOMOIMYECKON KynbTypbl;

- obecneyeHne paBHbIX BO3MOXHOCTEA obyvalowmxca Ans  ux  nocrnegyroLllero
npodeccrnoHanbHoro 06pas3oBaHMs M NPOGECCUOHANbHON AESATENbHOCTM C YY4ETOM pearibHbIX
noTpebHOCTEN perMoHanbHOro pbiHka Tpyaa.

Peanusauus gaHHbIX Lienen npegnonaraeTcs NoCpeacTBOM peLLeHNs crefyowmx 3afay:

- OCBOEHVS 3HaHUA O Hay4YHOW opraHu3auMu NpPOW3BOACTBA W Tpyda, NyTAX NOCTPOEHUS
npodecCcnoHanbHON Kapbepbl;

- OBNajeHnss YMEHUAMW COMOCTaBeHUs MpPodECCUOHarnbHbLIX MNMaHOB C COCTOSHUEM
300poBbsl, 06pa3zoBaTefbHbIM NOTEHLMANOM, JINYHOCTHLIMU OCOBEHHOCTAMY;

- BOCNUTaHWS OTBETCTBEHHOrO OTHOLLEHMS K TPYAY U pesynbTatam TpyAaa;

- MOOrOTOBKY K CaMOCTOATENbHOW [AeATEeNbHOCTM Ha pblHKE TpyAa, FOTOBHOCTU K
NPOJOMKEHNIO 06y4eHUs1 B cMcTeMe NpodecCMoHarnbHOr0 HeMpepbIBHOro 06pa3oBaHms;

- BKMOYEHNe B MNporpaMmbl AWCLUMNIWH HOBENWWX [OCTWXKEHUA Hayku W pasBUTUS
npou3BoacTBeHHON cdepbl [4].

Taknum ob6pas3om, yuuTbiBasi TpeboBaHusi paboTogatenen K BbIMyCKHMKAM BY30B MO
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crneumnanbHoOCTU «YNpaBneHne MepcoHanomMy», a Takke MPUOPUTETHbIE KOMMETEHUUN, KOTOPbIMMA
OHW [OOJKHbI OBMafeTb, COBPEMEHHasi cucTeMa BbiCLIEro 06pa3oBaHus Mpu3BaHa KayeCTBEHHO
roTOBUTb BbIMNYCKHWKOB By3a K MOCreayloLllen TpyaoBow AesaTenbHOCTM M obecneynBatb TeM
CcaMbIM KOHKYPEHTOCMNOCOBHOCTL Ha 3TOM PbIHKE.
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SOME REMARKS ON PRIME FACTOR'S PRICE FLUCTUATIONS
Suleymanov F.R., Suleymanov J.R.°
Vilnius Gediminas Technical University
Lithuania

Abstract
It's known that sharp fluctuations in the prime factor's price are caused by certain problems in the
country’s economy. In order to minimize a sharp increase of the budget the authors introduce
statistical probability for prime factor's prices. The authors consider that while drawing up the
budget this probability can play a major role of baseline

Key words: gross domestic product, budget, prime factor of economy, price fluctuations,
probability.

AHHOTauusA
M3BecTHO, 4TO peskue konebGaHusi LeHbl OCHOBHOIO dhakTopa BbI3bIBAOT OMpeaenieHHble
npob6riemMbl B 3KOHOMUKE CTpaHbl. YTOObI MMHMMU3MPOBATL PEe3KUii ckayok GlomkeTa aBTopbl BBENN
CTaTUCTUYECKYID BEpPOSATHOCTb Ans LUEH OCHOBHOro paktopa. ABTOpbl CUMTAOT, 4YTO Mpu
cocTaBneHumn GogkeTa fJaHHasi BEpOSiTHOCTb MOXET CbirpaTth posib 6a3oBoro nokasaTtensi.

KnioueBble cnoBa. BBI1, 6iogkeT, 0CHOBHOIM (hakTop 3KOHOMUKW, KorniebaHue LieH, BEpPOSITHOCTb.

dopmarnbHO paccMoTPUM HekoTopoe rocyaapcTtso A. MNycTb
Z={z, z, 1 Zn}
haKTopbl 3KOHOMMKM. Yepes zx 0603Ha4YMM OCHOBHOWN (DaKTOP SKOHOMUKW. [MoNoXuM, 4TO
2z coctaensieT p% ot BBI1 cTpaHbl. [lonyctum, OCHOBHOW (hakTop zx B GrogKeTe cTpaHbl Obin
3admkcmnpoBaH no ueHe ty. [lanee, npeanonoxum ctpaHa A MMeeT m - KONMYeCcTBO MoKynarTenemn
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AN OCHOBHOro ¢haktopa zx. [lonyctrm, 4To cpeam HMX N-KONMYECTBO MOCTOSIHHLIX MOKynaTenemn.
O603HaYMM 3TK CTPaHbI Kak
A1, Az ) ) An

Bypem cuutatb, UTO B OlokeTe aTUX CTpaH pacxofbl Ha hakTop zx 3adMKCMPOBaHbI MO
ueHe tk. A Tenepb onpegenvM CTaTUCTUYECKYH0 BEPOATHOCTL LieHbl OCHOBHOro dhaktopa zk. lycTb
LieHa OCHOBHOTO (haKkTopa zx 3a MpoLUMbIv rog B MMPOBOM pbiHKE Obina

t,t2, ,taes
Bbigenvm 13 aTmx LeH, nocnegoBaTenbHOCTb
ti,t2, ,tn rpme ti#t

AcHo, 4TO B AaHHOW NocrneaoBaTenbHOCTY, He OyAeT OAMHAKOBbIX 3HA4YEHWN.

Bynem cuntaTh, YTO LieHa OCHOBHOIo (hakTopa,koTopasi 3acdmkcMpoBaHa B GrogkeTe Kak tk
, HaxoauTCA cpeau TUX 3HAYEHU.

tk€{t1,t2! !tl‘l}
Myctb a4, ay, ,an - KONMMYECTBO AHEW, B KOTOPbIX MOBTOPUNUCH LieHbl OCHOBHOIO
cakTtopa t1, t2, , ta. ViMeem cneaytowime aBHblE YTBEPXKOEHMUSA
>an=365 , tx-€ <t < t+d €0 6>0
0O6o3Ha4Mm yepe3 S cymMMy LieH OCHOBHOIO hakTopa zx 3a BECb rof
S=t1+tr+ ... +tze5 =D 365 th =Yan*ts
MycTb X cnyyariHasa BenuynHa, Kotopasi MPUHMMaEeT 3HavYeHns
t1 ’ t2 ’ ’ tn .
Onpegenvm BepOsAITHOCTb CyvyanHoON BENUYMHbI X= t, B BUuae
P(x=t,) = an*tn / S
Torga cratucTnyeckass BEpPOSATHOCTb Ans UeHbl tx OCHOBHOro paktopa, KoTopas
3achmkcupoBaHa B GrogkeTe Oyaet
P(x=ty) = ax*tx / S
OueBnaHbI cnegytoLime yTBepXKaeHns
1. x<ty P(x<ty) =) an*tn/ S th <ty
2. x> ty P(X>tk) =Z an*tn /' S th> t
3. x# P(x#ty) =1 -ak*tx/ S

MocneaHol0 BENWYUHY HA30BEM «PUCK OCHOBHOTO (hakTopa» ANns CTpaH aKcnopTtepa v
mMnopTepa dakTopa z.

Myctb x - obbem akcnopTa daktopa zc. byaem npegnonaratb, 4YTO X MOCTOSIHHas
BenuynHa. lMyctb y -06bem akcnopta dakTopa zx AN NOCTOSHHBIX MokynaTenen. MNpeanonoxum,
4YTO OXmaaemoe konebaHue UeHbl tx OCHOBHOro dpakTopa nporHosvpyetcs B otpe3ke t € [ tk- €,
t+0]

Torga BO3MOXHbIV 4ox0A AN cTpaHbl A OT OCHOBHOrO doaktopa byaet

X+( ti-€) < X ti S X+( ti+0)
Myctb y; 06beM uMnopTa OCHOBHOro daktopa zx Ans cTpaH A ,KOTopble SBNAOTCH
OCHOBHbIMU NokynaTensiMu. Toraa BO3MOXHbIE pacxobl 3TUX CTpaH byaeT
Yi+(t-€) Syi- S yi+( tic+d)
Tenepb paccmoTpuM cTpaHy A. BennuunHa
x+( t+8) - X+ ty = X0
Aaet «npoduunt BrogkeTa» ¢ BEPOATHOCTHIO
P(x>tk) =5 an*tn /' S
BenunumHa x- ty - x«( tx-€) = X+ € faeT «aedpmuunt GrogKeTa ¢ BEPOSITHOCTHIO
P(x<ty) =5 an*tn/ S
OpaHoBpeMeHHO paccMoTpuM cTpaHbl Ai. Bennynna
yir( t+0) - yi+ t= yisd
naet «aedmuunt GrogkeTay ¢ BEPOSTHOCTbIO
P(x>tk) =5 an*tn /' S
BenuuvHa yi- tk - yi +( tk-€) = yi-€ AaeT «npodmumnT GrogKeTa» ¢ BEPOSATHOCTLIO
P(x<ty) =5 an*tn/ S
Tenepb pa3obbeM hakTopbl SKOHOMUKU CTpaHbl A
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Z={z, z, »Zn}
Ha gBa MHoxecTBa Z= Z; U Z;. B MHOXeCTBO Z; BKMIOYMM BCe (DAKTOpbl KOTOPble
3aBUCSAT OT KonebaHus LieHbl OCHOBHOrO hakTopa.To e camoe paccMoTpum Ans cTpaH Ai. INMyctb
Wi ={Wwi1,Wi2, Wi} , ,
€CTb (haKTOpbl 3KOHOMMKM 3TUX CTPaH. Pa3obbeM nx Ha ABa MHoxectBa Wi = Wy UW,',
B mHOXecTBO Wq' BKMIOYMM BCe (DaKTOPbl, KOTOPbIE 3aBUCAT OT KOneGaHWsi LieHbl OCHOBHOIO
haktopa. 3HauuT, nobble konebaHus OIOMKETHOW LeHbl tk BNUAIOT U HA MHOXEeCTBO Zj U Ha
MHOXecTBO Wq' C BEPOSITHOCTHIO
P=1-axt/S

B Buge byma unu peueccuu.

Takum 06pa3om, cTpaHam 3KcnopTepamM W MMNopTepam OCHOBHOro chaktopa Heobxoaumo
3acTpaxoBaTb OHODKET OT pe3koro konebaHusi. M, no MHEHUIO aBTOPOB, BBOAMMAS BEPOATHOCTb U
Ans aKcnopTepa M ANs uMnopTepa SIBMSETCA XOPOLMM OPUEHTMPOM MpU COCTaBreHun GromkeTa
01151 OCHOBHOIO hakTopa.

TNutepaTtypa
[1] Economics. Campbell R .McConnell., Stanley. L. Brue

THE PUBLIC CHAMBER OF THE CHECHEN REPUBLIC IN THE CIVIL SOCIETY
AND THE STATE INTERACTION SYSTEM

Yusupova A.Sh.!, Askhabova Z.R.2, Dudaev R.R.>, Chagaeva M.R.*®
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Abstract

This article explores the Public Chamber, namely, its mission, goals and objectives. The problems
of civil society are considered in detail, which are solving by the Public Chamber. The main purpose
of the creation of the Chechen Republic's Public Chamber is the ensuring the coordination of
socially significant interests of the citizens, nongovernmental organizations, self-governing
authorities and associations of non-commercial organizations for solving the most important issues
of the economic and social development in the protection of the rights and freedoms of the citizens
of the Chechen Republic. The Public Chamber of the Chechen Republic is an independent
standing public body for the development of civil society institutions, public control and interaction of
the citizens with the bodies of state power of the Chechen Republic and self-governing authorities.
The Public Chamber of the Chechen Republic is designed to further solving the most important
problems of our society, and we are sure that the Chamber will contribute to the development of
civil-law relations.

Key words: civil society, Public Chamber, self-governing authorities, state, democracy.
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AHHOTauusA

B paHHoi ctaTtbe uccnepyetcs O6LiecTBeHHas nanarta, a MMEeHHO ee MUCCUS, Lienu 1 3agayn.
MogpobHo paccMoTpeHbl npobnembl [paxdaHckoro obuiecTBa, peluaemble OB6LECTBEHHOM
nanaTto. OcHOBHOW Uenblo co3gaHus ObuecTBeHHo nanaTthl YP aBnsetca obecnedeHue
cornacoBaHusi OOLLECTBEHHO 3HaYMMbIX WHTEPECOB rpaxadaH, OOLIECTBEHHbIX OObEAVMHEHWIA,
OpraHoB MECTHOIO CaMOyMpaBreHnss U OObeauHEHWA HEKOMMEPYECKUX oOpraHusauui, ans
pelleHnss Hambornee BaXkHbIX BOMNPOCOB 3KOHOMUYECKOTO U COLMaribHOro pasBuTus B 3aliuTy npas
n cBobon rpaxpaH YedeHckon Pecnybnuku. O6uiecTBeHHass nanata YedeHckon Pecnybnuku
SIBNAETCS MNOCTOSIHHO [OEWCTBYIOLWMM He3aBUCUMbIM OOGLLECTBEHHbIM OpraHoM MO  pPasBUTUIO
MHCTUTYTOB rpaxaaHckoro obuiectBa, OOLECTBEHHOrO KOHTPOMsS W B3aMMOAEWCTBUS rpaxaaH C
opraHamu rocydapcTBeHHoW BriacTn YeueHckon Pecny6nuku u  opraHamum  MECTHOrO
camoynpaeneHusl. ObuwecTBeHHasi nanaTta YedeHckow Pecnybnuku npusBaHa crnocobcteoBaTb
pelweHnto Hanbornee BaxHbIX NpobnieM Hallero obuwiecTsa, U Mbl yBepeHbl, 4YTo NanaTa BHeceT
CBOW BKNaj B pasBUTUE MPaXK4aHCKMX MPaBOBbLIX OTHOLUEHWIA.

KnioueBble cnoBa: rpaxaaHckoe o6LlectBo, OGLlecTBeHHas nanaTta, opraHbl MECTHOro
camoyrnpaBeHns, rocy4apcTeo, AemMoKpaTust.

paxpaHckoe oOLWECTBO - He rocyaapCTBEHHO-Monutudeckast cdepa, a ceobogHoe
JeMoKpaTuyeckoe, NpaBoOBOe, camopasBMBatoLLeecs 06LLEeCTBO, rAe HET MecTa pPexumy NUYHON
BNacTu, BOSOHTAPUCTCKMM METoAaM MPaBfieHnsi, KNacCoBOW HEHaBWUCTU, HACUIMIO Had NoAbMMU,
roe YyBaXaloTCsl 3aKOH W Moparb, MPUHUWMNBI YEeCTHOCTM U crnpaBegnuMBocTU. W rmaeHbIM
OENCTBYOLMM NULOM 3[eCb SIBMASIETCA JIMYHOCTb, TPaXOaHWH, Kak HocuTenb onpenereHHbIX
notpebHoCTeN N NHTEPECOB.

MpuHUMNbI M Maewn, nexaiime B OCHoBe Ntoboro rpaxagaHckoro obuecTea, He3aBNUCUMO OT
cneundukn TON UM UHON CTPaHbI:

- NpU3HaHWe 1 3aLLMTa eCTeCTBEHHbIX MpaB YernoBeka 1 rpaxaaHunHa

- popMbl COBCTBEHHOCTM, PbIHOYHbIE OTHOLLEHMS

- 3aKOHHOCTb U XapakTep AeMOKpaTUYeCcKon BNacTm

- PABEHCTBO nepes 3akOHOM U CYAOM U lopuanyeckas 3allmLeHHOCTb MHauBMAa

- HEBMELLATENbCTBO rOCyAapcTBa B YACTHYH XU3Hb.

- cBob0oa MHeHWIA, cnoBa W nevatu, HesaBucumocte CMU;

Heobxogumo B3aMMopencTBMe rpaxpaHckoro obuwectBa u  rocygapctea.  Porb
rocyapcTea 3akro4aeTcs B NepByto odepeab B TOM, YTOObl OXpaHsaTb NpaBonopsiaok, 6opoTbes ¢
NPEeCTYNHOCTLI0, co3faBaTb HeobxoauMMmble YCnoBusl AONs OeATENbHOCTU MHAMBUAOYanbHbIX U
KOMMEKTUBHbIX COGCTBEHHMKOB, peann3aummn M1 cBoMX npas 1 cBobog.

C oOHOM CTOpOHbI, rpaxaaHckoe OOLWecTBO NpeacTtaBnsieT coboM  OTHOCUTENbHO
aBTOHOMHYIO  cchepy  camoesTenbHOCTM  CBODOAHLIX — rpaXdaH,  HesaBUCUMMYH  OT
HENOCPEeLCTBEHHONO BO3AENCTBUSI HA HEe CO CTOPOHblI rocyaapcTtBa. Ho, ¢ Opyron CTOPOHbI,
rpaxpgaHckoe oOLLEeCTBO HyxaaeTcs B NOAAEpXKKe CO CTOPOHbl rocyaapctea. OaHako ntoGas
nonbiTka rocyaapctsa BbIATU 3a npefernbl CBOMX NpPaBOMEPHbIX (OYHKUWMA U HEMnocpeacTBEHHO
BMeLLaTbCS B MOBCEAHEBHYIO XXM3Hb Ntodein, HEMUHYeMO NpuBEAET K AedopManum, a BO3MOXHO, U
paspyLUeHUIo rpaxaaHcKoro obLecTsa.

MosiBMBLUMIACS B HALLEW CTpaHe CPaBHUTENBHO HEOAABHO HOBbIA MHCTUTYT OBLLECTBEHHBIX Manat
npu3BaH YCWNMTb CBSI3b TpaxdaHckoro obLlecTBa C OpraHamy TOCydapCTBEHHOM BracTu uYepes
npeacTaBuTerbHble yupexaennsi. OaHako, poccuickue cTpykTypbl OBLLECTBEHHbIX ManaT He eAUHCTBEHHbIE
npyYMepbl «AVaroroBoro OkHa» MeXay OOLLEeCTBOM M BracTbid B MMpe. AHarory TakuMx MHCTUTYTOB
cyLecTBytOT Gonee vem B 70 cTpaHax mupa. Mx obbeouHsieT eayHas MMCCUst - 3TO HerocpeaCTBeHHoe
BbICTPaMBaHWE MOCTa MEXY MpaXaaHCKM OOLLECTBOM U MpeacTaBuTensMm BriacTn.2

Hanuune Takmx opraHoB Ansi HEKOTOPbLIX CTPaH MOXET SBMSTbCA rapaHTOM AeMOoKpaTuu,
OCHOBOW [N CO34aHusl HAacTosILLero rpaxkaaHckoro obuwectBa, a Takke cTabunusaTopom B
KPUTUYECKMX CUTyauUMsX, KOTOPbIN OyaeT BblpaBHMBaTb OTHOLIEHMST Mexay OO6LecTBEHHbIMU
CTPYKTYpamu 1 rocyJapCTBEHHOW BIacTbHO.
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OesatenbHocTs  O6wectBeHHo nanatel 4P pernameHTupyetca  3akoHom  «O6
O6wecTtBeHHol nanate YP» ot 19 masa 2009 roga Ne 35-P3. [JaHHbIN 3akoH NpeTepnen HECKOMNbKO
peaakumii ot 17.12.2009 Ne 74-P3, ot 14.02.2011 Ne 1-P3; ot 11.05.2012 Ne 7-P3.

O6uwectBeHHas nanata YeyeHcko  Pecnybnukm  cdopmupyetca Ha  OCHOBE
[06pOoBONBHOrO yyacTus B ee AesATeNIbHOCTU rpaxaaH, NPoXMBaKLLMX Ha TeppuTopun YedyeHckoi
Pecny6nuku, obLecTBeHHbIX 06 beaAnHEHU 1 06 beaNHEHNIN HEKOMMEPYECKMX opraH|/|:«1a|_|,|/||7|.4

OcHoBHOM LUenbio co3gaHua O6bliectBeHHor nanatel YP aBnsetca obGecnedeHue
cornacoBaHusi OOLLECTBEHHO 3HaYMMbIX MHTEPECOB rpaXadaH, OOLLECTBEHHbIX OObLEAMHEHWIA,
OpraHoB MECTHOIO CaMOyNpaBreHnss U OObeauHEHWA HEKOMMEPYECKUX OpraHusauui, ans
pelleHust Hambornee BaXkHbIX BOMNPOCOB 3KOHOMUYECKOTO U COLMarbHOro pasBuTus B 3aluTy npas
1 cBobop rpaxaaH YeudeHckon Pecnybnuku.

O6uwectBeHHas nanata YeuveHckor Pecnybnuku siIBNSETCS MOCTOSHHO AENCTBYHOLLMM
HE3aBMCUMbIM OOLLECTBEHHbIM OpraHoM MO PasBUTUID MHCTUTYTOB rpaxkaaHckoro oblyecTsa,
06LLECTBEHHOIO KOHTPOMNsS M B3aWMOAEWCTBUS FpaaaH C opraHamMy rocygapCTBEHHOW BracTu
YeueHckow Pecnybnvku n opraHamMmym MECTHOTO CaMoynpaBIieHust.

OcobeHHocTbio ObLecTBeHHON NanaTbl YedeHckon Pecny6nnkm siBnsieTcs To, YTO OHa He
SBNAETCS OPUONYECKUM JULIOM W He NOANEXMT rocyaapcTBeHHow peructpauun. ObecnedeHue
pestenbHoctn O6uecTBeHHon nanatbl YP ocyulectBnsieT annapat OO6LecTBeHHOW nanathbl,
KOTOPbIN SBNSIETCS pUANYECKUM NULIOM, co3aaBaeMbiM B oOpMe rocyJapCTBEHHOMO BHMKeTHOro
yypexaeHus YeyeHckon Pecnybnvkm B yCTaHOBNEHHOM 3aKOHOM MopsiaKe.

Ecnu roBoputb 0 npogenaHHon paboTte O6LiecTBeHHOM nanaTte YedeHckon PecnyGnuku,
TOo paboTbl MHoro. O6LecTBeHHas nanaTa perynsipHoO NpoBOAUT MOHWUTOPUHI COCTOSIHUSI Aen B
pasHbix cdepax KusHedesiTenbHocTU obuwecTBa. [locpeacTBom 3Toro Buaa 06LLECTBEHHOrO
nccrneaoBaHusi  M3yYeHbl  BOMPOCHI:  COCTOSIHWME  MPOAOBOSIbCTBEHHOIO  pblHKA  pecnybnuku;
COCTOSIHME coumarnbHOM 3almTbl HAacerneHus pecnybrnvkn; COCTOsIHNME NaMSATHUKOB apXUTEKTYPbI U
KynbTypbl; cOCcTosHME Aen B cdepe okasaHusa u onnatbl yenyr XKX, npaktuka nposeaeHusa EIS,
pasBUTUS HEKOMMEPYECKUX OpraHM3auuin 1 UX y4acTust B KOHKypcax Ha NpesnaeHTCKue rpaHTbl U
T.0.

Manata WWMPOKO MPaKTUKyeT Bble3aHble MeponpusiTus B pamkax [QHen OOGLiecTBEHHON
nanartbl Mo MecTy paboTbl W XWUTenbcTBa rpaxaaH. Takas dopma paboTbl M3bpaHa coBeTOM
Manatbl kak Haubonee penctBeHHas. [pakTuka pabotbl [ManaTbl nokasbiBaeT, 4TO [HK
O6LecTBeHHOM nanaTbl Ha MecTax cTanu 3addeKkTuBHON chopmon amanora. NpuopuTeTHbIMK
BONpOCaMu SIBNSIIOTCS: NpomnakTnku Teppoprama, HapkoMaHu1, HapyLieHUn npaBun 4OPOXKHOro
OBWKEHUS], YKPENeHnsi yXOBHO-HPaBCTBEHHbLIX LLEHHOCTEN.

Ha 3acepaHuun Coseta O6LiecTBeHHOW [NanaTbl exxerogHo paccmatpueanuchk utorn EMFD
B YeueHckon Pecnybnuke. CoBeTtom Obinu BblpaboTaHbl pekoMeHaauunm o HeobXoaAMMocTH
noBblWeHNss  3PEeKTUBHOCTM  OOLLECTBEHHOrO HAOMOAEHUs, NPeoCTaBEHUs  yyalumcs
BbIMYCKHbIX KIACCOB BO3MOXHOCTW MNepecaayn 3K3aMeHOB, PACCMOTPEHUS MpeasiokeHnss o
pasgeneHun EMD Ha pBa ypoBHs: 6a30Bbli M NpodunbHbIA. PekomeHgaumvm poBefdeHbl Ao
cBefeHust NPOUNbHOrO MUHUCTEPCTBA M APYrMX 3aMHTEPECOBAHHbLIX CTOPOH.

MeponpusTnsi 1 akTMBHOCTb B HUX Mornoaexu YeuyeHckon Pecnybnuku, cenaeTenscreyeTt
0 HeobXoaUMOCTM AanbHelLlero yCcoBepLUEHCTBOBAHUS M OornblUero BHMMaHUs K npobremam
MOSNOAbLIX YYEHbIX U aKTUMBHOrO CTMMYNMPOBAHUSI HAy4YHOW AesTerNbHOCTM CooOLecTBa MOJOAbIX
yYeHbIX pecnyonuku.

MoBbiweHnto  acpcdbekTnBHOCTM  AesitenbHocT  ObwectBeHHon [Manatel  YeyeHckown
Pecny6nvkn npensatcteyeT cnabas MHPOPMUPOBAHHOCTb HaceneHus o muccum Ol, ee uensix u
BO3MOXHOCTSIX. AKTMBHOCTb HaceneHus nossonurno 6bl [ManaTe akTuBM3MpOBaTb  CBOH
OesTenbHOCTb NO  pelweHnto npobnem [paxpaHckoro obuwiecTtBa, a OHO nosnyyYuno  Obl
NOSNOXUTENbHbLIN 3PPEKT OT ee AeATENbHOCTU.

Cuutaem, yto ans passutus ObuiecTBeHHoW nanatbl YP, Heobxoaumbl COBMECTHblE
ycunus obLiecTBa M rocygapctea, Tak Kak, OAHUMW TOMbKO BMACTHbIMW pbl4aramMuv U CUNOBbLIMMA
MeToaamu Npobnembl rpaxxaaHCcKkoro obLecTBa pellnTb HEBO3MOXHO.

OObuwecTtBeHHass nanata YeyeHcko Pecnybnvku npusBaHa cnocoOCTBOBAaTb PELLEHMIO
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Haunbonee BaXHbIX NPOGem Hallero obLLECTBa, U Mbl yBepeHbl, YTo ManaTa BHeceT CBOW BKnaf B
pasBuTHE rPpaXkaaHCKUX NPaBOBbIX OTHOLLEHWIA.
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Abstract
The article devoted to research of the way of improvement organization of wearing apparel
production basing on the efficient use resources for textile industry. Author examines resource
conservation, as an important tool to improve production efficiency and increase profits. The article
also examines the issues of development and introduction of complex system of analysis methods
for product quality control. Finally, the necessity of a scientific approach to the study of improving of
the light industry organization production on the basis of resource-saving technologies is grounded.

Key words: organization of production, apparel industry, quality management, product quality,
optimizing quality, resource-saving technologies, resource saving.

Currently the quality issue of consumed light industry become very significant in virtue of
tough competition with foreign goods. Quantitative provision of population with such kind of goods
sharply increases the consumers’ demand for products with higher quality. The issue of increasing
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quality of national goods requires rational organization of quality assurance for its solution. The
solution of this problem has great significance in wearing-apparel industry providing population of
the country with clothing. The quality of clothes not only demonstrates the quality of industry
performance, but also identifies the realization of production process, and finally, the efficiency of
apparel production.

The efficient management of production quality requires proper and scientifically grounded
evaluation procedure and quality control both in production and consumption process. The
establishment of efficient provision and quality management system of wearing apparel during
preparation process is possible only if it will base on the usage of complex set testing methods and
influencing on parameters that determine the quality of clothing.

Further connection of science with production, efficiency of scientific development, speedy
involvement the outcomes into production process have primary role in the solution of quality
increasing problem. The scientific and technological progress should be directed to the solution of
significant development problems of wearing-apparel industry, to acceleration process of transition
economic industry to the intensive development.

Enlargement of production capacity and raising quality of goods will be realized due to
realization of production structure, technical re-equipping and reconstruction of current of
enterprises, procurement with new equipment, involvement of innovative technology [1].

Main trends of apparel industry development set up on the basis of analysis of wearing
industry and prognoses of its development, and includes sections as enlargement of line lay-out
and raising quality, realization of production and technology of apparel preparation, mechanization
and automatization of technological processes, involvement of innovative technology,
establishment of labour division and management. This includes: production of clothing in set,
creating new and advanced range of production on the basis of modern materials produced based
on nanotechnologies, increased aesthetic and technical level of product preparation, establishment
of procedures to ensure technological preparation of production to the development of new clothing
patterns, including the development of methods of operations for receptions with elemental time-
consuming, technical specifications and quality requirements of the operations, the widespread
introduction of advanced methods of processing, complete sets of equipment and tooling for the
production of clothing processes.

In the sphere of technology and complex mechanization, there is a plan for enlargement
small-operational technology which ensures combining technological operations and allows
decreasing the complexity of apparel manufacturing, introduction of normative — technical
documentation, creating opportunities for the improvement of assembly modes and trim of wearing-
apparel on the basis of development accurate admissions, regulating the quality of working
procedure and optimal modes of processing.

The scientific centers of the country developed and submitted technical and technological
documentation for manufacturing of wearing apparel, which includes usage of technological
structures, rational methods of operation procedure and recommendation on the formation of
efficient apparel packages.

Works on complex research of materials for clothing based on establishment new
evaluation methods of quality and development of criteria for optimal usage of materials in clothing
based on objective evaluation of their quality and efficiency, currently are being implemented.

The light industry enterprises of the Republic of Azerbaijan carry out significant works on
ensuring full consumer satisfaction by increasing manufacturing of high quality products on the
basis of improvement of planning, technological advancement of production and the development
of production efficiency.

The development and involvement of complex methods for analysis on the quality
management has significant role in these terms. Improving quality according to the terms of
experiment is one the main evaluation indicators of enterprise during collection of the outcomes of
financial year.

The aim of the work was the development events system ensuring stable manufacturing
and systematic improvement of the quality of wearing-apparel. For reaching this aim, the following
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main tasks are being implemented:

- Holding analysis of factors, identifying quality of production;

- Development of parametric subsystem for ensuring stable manufacturing and
improvement the quality of production;

- Development methods of complex and systematic influence, ensuring quantitative and
qualitative manufacturing of products.

Raising quality of production currently is one of the main goals not only in our country, but
also in foreign countries. This is being explained by the role of production quality holds in meeting
increasing demands of modern man, by the complexity of equipment and as well by the speed of
scientific-technological progress that is being reflected in the quality of production.

One of the main tasks of quality management of production is the evaluation of production
quality. It leads to the urgent requirement for extensive improvement of objective quality evaluation
methods. At the same time, the solution of this problem differs with high complexity and can be
realized via the main provisions of quality control theory. It should direct the efforts of specialists to
the solution of the main and key problems in quality evaluation, namely:

- Justification the selection of quality indicators, reflecting the goal of research,
peculiarities of considered process and solutions managed by them;

- Development the method of identification numerical values of selected indicators,
selection of data source and determination of requirement for the accuracy of the latter;

- Setting and solution of optimization parametric range problems for substantiating
selection of optimal standards and technical requirements;

- Development principles of formulation generalized quality indicators and substantiating
terms of use in standardization and quality management problems.

Each product has a range of peculiarities, which should be evaluated according to the
special indicators — parameters. The indicator of production quality is the quantitative
characteristics of one or several peculiarities of production, formulating its quality, considered in
relation to certain conditions of establishment and exploitation or usage of this products.

The existence of indicators system allows evaluating the quality level of production. The
quality level is called the relative characteristics of production quality, based on the equation of its
quality indicators with relevant basic indicators. Indicators of production quality, accepted as the
initial during comparative quality evaluation can be considered as a basic indicators.

The level of production quality, as its quality depends on the range of factors, which are
given at following picture.

Quality of Quality of Quality of
materials equipment technology
performance
Quality of
Y } } ) production
X
Quality of tools Quality of labor Quality of
and equipment and performers Normative and
Technical
Documentation

Accordingly, the quality level of normative and technical documentation of labour
performers, source materials, technical equipment as the conditional level of production quality.
Each of these levels is being characterized with its own quality indicators having influence on the
production quality. From the notion of quality level, it is possible to formulate the definition of quality
management.

The management of production quality — is the process implemented during producing and
exploitation or consuming of production with the purpose of formulation, provision and supporting
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necessary level of quality.

Quality level optimization should be realized according to criteria considering the effect
from exploitation (consuming) and expenditures on goods production. Integral indicator of
production quality can serve as a criterion and other quality indicators extensively use statistical
methods. It is associated with the fact that most indicators are statistical in nature.
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Abstract
In the present article, the authors consider mechanisms of personality formation and development,
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social interaction processes. The work is of interest to pedagogues, sociologists, philosophers.
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AHHHOTaUuA
B HacTosLwen cTaTbe aBTOPbl paccMaTpMBaloT MEXaHU3Mbl (POPMUPOBAHNS U Pa3BUTUSA JIMHHOCTMH,
00yCnoBneHHble  KyNMbTYpPHbIMU  TPaaMuMAMKW, HOpMamu, CUMBONIAMK, a Takke MNpOoLecChl
KOMMYHMKaLMK, WHTepuopusaumm W coumanbHoro B3aumMopencteusi. PaboTta npeacraBnsieT
MHTEepec 4Ns neaaroros, COUMONOros, mnocodos.

KniouyeBble cnoBa: MexaHu3M, KyrbTypa, JMYHOCTb, LEHHOCTW, MOAEnb MOBEOEHMUs,
coumanusauusi, WHTepuMopusaunsl, CO3HaHWe, Hopma, CTPYKTypa, Auvanor, uaeHTUduKaums,
MHULMaUWA, Teno.

Mpobrnema COOTHOLUEHUST MUYHOCTU U KyNbTypbl, 3aBUCMMOCTY CBOEOOpa3susi MMYHOCTH OT
ocobeHHOCTEl KynbTypbl, NyTe M METOAOB OCBOEHMS TWUYHOCTBIO KyNbTYPHOro Hacneaus
ABMSAETCA B HACTOsILLee BPpEMS OHOM M3 Hamboree CnoxHbIX B negaroruke. B uenom B ncrtopun
ryMaHUTapPHOW HayKN CIIOXUITUCH criedytolme noaxoabl.

CTOPOHHWMKM  STHOMCUXOSOTMYECKOrO  HamnpaBneHuss Buaenu MNpUYuHY  KynbTypHON
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OVHaMUKN B MCUXMKE YernoBeka, 0ObsCHSAA OCOBEHHOCTM KyNbTypbl OCOBEHHOCTAMM MCUXUKM
yenoseka. CrnegyeT OTMETUTb, YTO Yxe dpaHuy3ckas couumornormyeckas wkona B nuue Jlesu-
Bptons cTpemunacb OOGBACHWUTL MPOUCXOXOEHWE KOMNMEKTUBHBIX NPeacTaBneHUn rnyOGuHHbIMK
ncuxnyeckumun komnnekcamu. OgHako MMEHHO aHTpornonorn u atHorpadel CLUA (KapguHep,
BeHegukT, Mua) npyaganu ocobyio akTyanbHOCTb Npobneme «KynbTypa W MUYHOCTbY, UMEIOLLYO
ONS Halero nccnefoBaHns NepBOCTENEHHOE 3HavYeHve.

Hanbonee u3BeCTHbIMW NpeaCcTaBUTENSIMU  MCUXONMOTMYECKOA  LUKOMbl  3THOMOrMM
senatoTcs Abpam KapauHep (1891-1981) n Pyt BbeHeamkT (1887-1948). Heckonbko OCOGHsIKOM
ctout umsa Maprapet Mug (1901-1978), koTopyto Takke CBA3bIBAOT C AaHHbIM HarpaBreHUeM.
OpHako ee Bknaj B passuTMe NpeacTaBrieHnin O KynbType Y IMYHOCTU 3HaYUTENBHO LUMPE pamokK
OaHHOW  WKomMbl.  XapakTepHo, To obuwee, 4YTO OObLEAMHSNO  BCEeX  CTOPOHHWKOB
3THOMCUXONOMMYECKOro MNOAX04Aa K M3YYEHUIO KynbTypbl. 3TO — OTHOLWEHWE K LeHTpanbHbIM
NOHATUAM AaHHOW Hay4YHOW napagurMbl: «KynbTypa» u «nuyHocTby». N A. KapavHep n P. BeHegukT
yTBEpXAanu B CBoMX rnaeHbIX Tpyaax [1.C.271-285], uTo KynbTypa npeactaBnsieT cobow Hekyto
abcTpakumio, KOTopas He MOXET HaWTU MaTepyanbHOro BOMMOLEHNS 6e3 NMMYHOCTU, ABNSIOLLENCS
NepBUYHON OCHOBOW KymnbTypbl, €€, N0 CyTW, BONMOLaloLen B CBOEM TBOPYECTBE U NOBEAEHWU.

Byayun ncuxuatpom, A. KapauHep paccmaTtpuBan npouecc pasBUTMSA 4YeroBeka Kak
YCBOEHME WM KyNbTypHbIX MoOJerner B CaMOM paHHeM BO3pacTe 4epe3 B3aMMogencTBue C
poautensimu. Ectb 6a3oBble Mogenu KynbTypbl, KOTOpble ycBavBatoTca pebeHkoM cpasy xe nocne
poxaeHusi. YCBOeHME NpouUCXOAMT 4epe3 Crnocobbl  KOPMIEHUs MMageHUeB, HOLUEHMS,
yKNnaablBaHusl, 4YMUCTOMNMIOTHOCTKM, 0OydyeHus xoabbe u peun. B nocnegytolumx MNOKONEHUSX
NponCXOaNT BOCMPON3BOACTBO 0a30BbIX LLEHHOCTEN KyNbTypbl.

P. BeHeaukT npepgnarana cuutaTb, 4YTO Kaxaasl KynbTypa npeactaBnsieT coboin
KOHUrypaumio BHYTPUKYMbTYPHbIX anemMeHToB. CBA3YIOLWMM HayanoM 3TUX 3NEMEHTOB SBMNSETCS
atoc. WMeHHO OH onpefensieT YHWKanbHylo OpMy AaHHOM KyNnbTypbl, UMW  «KYNbTYPHYIO
KOHpurypaumo», TO €ecTb 0coObIi CMocOb CLENMEHNs KynbTypHbIX SMEMEHTOB B €4UHYIO
CTPYKTYpY. ONns Kaxgow KOHurypaumm xapakTtepeH crneuuduyeckuin TMn SIMYHOCTU, B OCHOBE
KOTOporo Haxoautcs 6a3oBasl, AOMWHAHTHas MoAenb MOBEAEHMs, nony4vatollas MoAAepPXKY WU
opobpeHnst couuyma. OTU NMYHOCTHbIE LEHHOCTM, MCUXOMorMdeckme 4vepTbl (OUKCUPOBaHbI B
3aNeMeHTapHbIX MOAEensX KyrnbTypbl, KOTOpble ycBavBalOTCA B paHHeM petctee. P. BeHegumkr
BblgenuMna W onucana nyTemM CpaBHUTENbHOTO aHanusa cnegylwme Tunbl  KynbTYpHbIX
KOHGUrypaumn: anonfoHUNCKUN, ONOHWCUINCKMA M napaHoudanbHblii. B nepBom Bonnowiaercs
nages Mepbl U yBaXeHus K Tpaguumam. Bo BTOpOM pacnpocTpaHeHbl BCMbIKM Hacunus. Ons
TPETbero xapakTepHbl MOAO03PUTENbHOCTb, KOH(MMKTHOCTbL, 3aBucTnmBocTb [1. P. 16]. Tak wnu
MHaye, HO KynbTypHble KOHGUrypauum BRAMSIOT Ha HauMOHanbHbIN XapakTep, onpeaensoT
3THMYECKME YepTbl, NOPSAOK B3aVMOAEWCTBMS BHYTPU coumyma pasHbix rpynn. Takum obpasom,
aKkTyanusauusi Nnpobnem NnMYHOCTM U ee AeATeNnbHOro Hayana B KynbType OTKPbIBAET HOBble
NepcrnekTUBbl He TOMbKO B 06N1acT! STHOMCUMXOMOMMK, HO U KYNbTYpOSOriv, NeAArorykn, NCTOPUN.

Mo cytu, npopomkeHvem metona P. BeHegukT crtanu Hay4Hble U3biCkaHusi B obnactu
HaumoHanbHbIX KynbTyp M. Mug. M. Mwua Takke paccmatpuBana Kaxayl KymnbTypy Kak
KOHUrypaumio dMemMeHTOB, CBSA3aHHbLIX €AMHOW KynbTypon Hapoda W eauHbIM 3TocoM. MoxHO
ckasaTtb, 4TOo nog atocom M. Mupg v ee komnerM MNOHUMAaNM «3MOLMOHAIbHYI TOHarNbHOCTb
o6uecTtBar [2. C. 66]. Ocoboe BHMMaHne M. Mug yoensina npobnemam getcTBa: crnocobam yxoaa
3a MnageHuamu, cuctemMam BOCNUTaHWSA, PacrnpOCTPaHEHHbIM B pasHbIX KynbTypax, a Tak xe
npobrnemMmam MeXNMYHOCTHbIX OTHOLUEHWIA: OeTell CO CBEepCTHUMKaMK, poauTenei n aetei. B ee
nccnegoBaHusix 6onbluoe MecTo 3aHMMaeT npobnemMa LEeHHOCTEN KynbTypbl M CMOCOOOB KX
nepegayn OT MOKOMEHUS K NMOKOMEHWIO.

M. Mug B COOTBETCTBMM CO CBOEW Knaccudmkauven Mvpa AeTCTBa Bbigenuna Tpu tuna
KynbTyp: NOCTUrypaTUBHLIA, KOHUrypaTMBHbLIM U NpedurypatnBHbin. B cBoen go cux nop B
[OOIMKHOWM CTEMNeHW He MOHSITOM HayyHbIM cooblectBom pabote «KynbTypa u npeemcTBeHHOCTb.
UccnepoBaHne koHdnvkta mexay nokoneHuamu» (1970) M. Mug nucana: «PasrpaHudeHve,
KOTOpOE A Aenato Mexay Tpems TMnamu KynbTypbl — NOCTUrypaTMBHOW, rae AeTu, npexane BCero,
yyaTcs y CBOMX NPEALIeCTBEHHUKOB, KOH(WUrypaTMBHOW, roe v AeTM M B3pocnble ydvaTcsa y
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CBEPCTHUKOB, W NpedurypaTMBHONW, rae B3poCnble y4aTcs y CBOMX AeTel, — oTpaxaeT Bpems, B
KoTopoM Mbl xuBem» [2. C. 322]. lNocTdurypatmBHas KynbTypa npeactaBnser cobow Takoe
CoYeTaHve LleHHOCTEN, NPW KOTOPOM «MPOLLIOe B3POCKbIX OKa3blBaeTcs ByayLiMM KaXgoro HoBOro
NMOKONEHUsT; MPOXMTOE UMK — 3TO cxema Oyayuiero ans ux geten. byayuiee y neten hopmmpyercs
Takum obpasoM, YTO BCE MEpPEXMTOe UX MNpeALlecTBEHHMKaMU BO B3pOCHble rofbl CTaHOBWUTCSH
TakKe M TeM, YTO WCMbITbIBAOT AEeTW, koraa BblpacTyT» [2. C.322]. B Takux Tvnax KynbTypbl
B3pOCMble He MOryT Boo6pa3nTb cebe HuKakmx nepemeH. M noatomy nepenaroT CBOMW OMbIT Kak
€OUHCTBEHHYIO Y HEU3MEHHYIO LEHHOCTb cBOUM AeTaM. CTapluee nokorneHme B NocTdurypaTMBHoOm
KynbType UrpaeT BaXXHENLY0 CTabnnmampyoLLyto porsb.

KoHdurypatuBHasa KynbTypa npenctaBnsieT cobol TakoW TUM OTHOLLEHWIA, NPU KOTOPOM
yneHbl OOLLEeCTBa OPUEHTUPYIOTCS Ha LIEHHOCTN COBPEMEHHMKOB. VIMEHHO MX MoAernb NoBeaeHUs!
npeacTaBnseTcs naeanbHON. XoTs B KOHUrypaTMBHbIX KyNnbTypax cTapluve AOMUHMPYT. «Ho B
TO )Xe camoe BpeMsi TaM, rae obLienpusHaHo, YTo NpeacTaBUTENM HEKOTOPOro MOKoNeHus OyayT
MoAenupoBaTb CBOe NOBedeHWe MO NOBEAEHWI0 CBOUX COBPEMEHHMKOB... M YTO WX NOBeAeHue
OyneT oTnnyaTbCs OT NOBEOEHUS UX poauTenen U OeoB, KaXabl MHAMBMOYYM, KOJNb CKOPO emy
yAaeTcs Bblpa3nTb HOBbIM CTUMb, CTAHOBUTCA B HEKOTOPOW Mepe obpasuom aAns Opyrux
npeacrtasutenen csoero nokoneHus» [2.C.323]. 370 nepexoaHbln TUM KynbTypbl, KOTOPbIA
OoTpaXkaeT KpPM3MCHOE COCTOsIHME NOCTUIypaTMBHOIO O6LLIECTBA M €ro uaeanoBs: NpeacTaBeHnin o
BPEMEHMW 1 NPOCTPaHCTBE, O CBOEM MeCTe B MUpe 1 obLLecTBe.

MpedurypatvBHaa KynbTypa npeactaBnseT coboi Takyld KOHMrypauwio moaenein u
3MEMEHTOB, TaKoe CoYeTaHue TUMOB M CMOCOBOB Nepefayn XXU3HEHHO BaXHOW MHopmauuu, npu
KOTOPOW LIEHHOCTU M OMbIT nepegalwTcs He OT poauTenen K AeTAM UM OT CBEPCTHUKOB K
CBEpPCTHMKaM, a OT AeTen K poauTensam, oT Mragwmnx K ctapwmM. LieHHoCcTn mnagwmx, kadectsa
AeTelr 1 OnbIT OeTCTBa CTAHOBATCA MOAENbIO ANS NOAPaXaHUs U YyCBOEHUSA APYrMMW, CTapLiMmum,
uneHammn obuwectBa (Mead 1970. P. 68). 3to otkpbiTve M. Mup caenana, Habniopasi, 3a
MONOAEXHbIM ABWKeHneM 60-X rogoB. HacKOnbKO LUOKMPYOLWMM ANS HayYHOro CO3HaHWSA OHO
ObINO MOXHO CyouTb MO TOMY, 4TO W3-32 CMOPHOCTU HEKOTOPbIX MOJIOXKEHUA Teopum
npedurypatMBHON KyrnbTypbl, €e He CTanu NepeBoauTb Ha PYCCKUIA A3bIK U BKMOYATb B COOPHMK
n3bpaHHbIX nponseeaeHnn M. Mug «KynbTypa u mup getctea» (1988).

M. Mua nokasana, 4TO BaXHEWLWMM KyMNbTyPHbIM MEXaHW3MOM SBMSETCS MeXaHu3Mm
nepegayn KynbTypHbIX LIEEeHHOCTEN, (hOPMUPYIOLLMIA U ONpedensiowmin NonoBylo, coumanbHylo n
HauMoHanbHyl naeHtTUdmkaumo. Kaxabli TMn KynbTypbl BblpabaTtbiBaeT COGCTBEHHbIE CMOCOOLI
nepegayn LeHHOW WHdopmauun, dopMupyeT y uneHa obliecTBa OTHOLUEHWE K MPOLLIIOMY,
HacTosilemMy un Byayuiemy, a Tak xe K gpyron kynbType. CyluecTByeT onpeneneHHbIn S3bIkoBOM
KOMMIEKC KynbTypbl, B KOTOPbIA BXOAAT U NOBEAEHYECKME, ofobpsieMble rpynmnon, CTepeoTunsbl, n
mMucponorus, U nutepatypa, ecnv 9T0 NMCbMEHHas KynbTypa. 3agaya vccnegosaTtens B TOM,
YTOObI Hay4MTbCH «MOHUMATL APYryl KynbTypy BO BCeWi ee LIefIOCTHOCTW, 3a CHET MOHUMaHMWs
camblX TNYyOMHHBIX MEXaHM3MOB 3MOLMI, CaMbIX TOHKUX OTMMYMIA MO3 M >xecToB. Ho 3apava
aHanu3aa Takux LIeNloCTHOCTEN TpebyeT Apyrux MHCTPYMeHTOoBy [2.C. 341-342].

Takum obpasom, O6WMM Ans BCEX CTOPOHHUKOB STHOMCUXONOrMYEcKoro nogxoga kK
KynbType Obinu criegylolume MNONOoXeHUs: BO-NepBblX, ObNo NpeanpuHATO 06OCHOBaHWE waew,
COrnacHO KOTOpPOW OCOBEHHOCTW KyNbTyp 3aBUCAT OT NMCUXONIOMMYECKUX TUMOB U CBOWCTB OyLUW
HocUTEnen AaHHOWM KynbTypbl. Bo-BTOpbIX, KynbTypa Oblna npeacraBneHa B BuAe onpeneneHHomn
CUCTEMbI, CMOCOBHOWM BbINOMHATL (PYHKUMM 3aLUUTHBIX MEXaHM3MOB MO OTHOLLUEHWM KO BCEMY
obuiecTBy, a He TOMbKO K MHAMBMAY. B-TpeTbux, ObiNo onpegeneHo TO, YTO HaUMOHArbHble
ocobeHHOCTM XapakTepa npeAacTaBnstoT cobor crnocobbl pacnpeneneHnsl LEHHOCTEN BHYTPU
KynbTypbl, @ TaK Xe& MeXaHu3Mbl KOHTPONA W perynvpoBaHus MOBEOEHUS YNEeHOB couuyma u
OTHOLUEHWI MeXay pasHbiMy rpynnamu. KynbTypa B TpyAax STHOMCMXOMNOroB NpeacTaBnseT cobomn
KOHpUrypaumio anemeHToB, NO3BOMsAOWYHO Havbornee adhekTMBHO TpaHCNMpoBaTb LEHHOCTU
BHYTPM €€ CTPYyKTypbl MW pewatb npobrnembl HauUMOHaNbHOW, MOMOBOM W  COUManbHOM
MOEHTUYHOCTK. B 3aBucMMoCT OT Tuna KyrnbTypHOW KOHMUrypauum BbiCTpamBarncs U MexaHusm
dopMMpoBaHMA U NepefaYdm LEHHOCTEN KynbTypbl.

k. Mug nonaran, 4To KynbTypHOEe NoOBedEeHWe YenoBeka OCHOBAHO Ha ABYX BuAaax
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OeATenbHOCTU: NOPOXAEHUN HE3HAYUMBbIX, aBTOHOMHbIX pedriekCcoB, Hanpumep, HENpPoOn3BONbLHOE
MOpraHue, 1 3HauMmblX, COOCTBEHHO CMMBONMYECKMX (hopM noBeaeHns. Yenosek, HaxoaaLwumiics B
KyNbTYPHOM KOHTEKCTE, CTPEMWUTCA K WHTEeprnpeTauuy CUMBOSOB, MNPOU3BEAEHHbLIX OPYrM
YenoBeKOM, Y4aCTHMKOM coumanbHOro Aencteus. WHTepnpeTaumss eCcTb He 4YTO WHOe, Kak
onpegeneHve cBA3M MeXAy CTUMYNOM WM CUMMBOSIOM. A Takke B Bblbope OTBETHOW peakuuu,
6narogapsi OCMbICIIEHMIO 3TOr0 cumBona. KynbTypHasi KOMMYHMKaLWS BO3MOXHA UL MOTOMY,
YTO YreHbl counyma NpuaalT OAMHAKOBOE 3HadyeHne aaHHomy cumsony [3.C. 222-225]. o cyTtu,
coumonor yTteBepxgaetr ugeto . ge Cocciopa O KOHBEHUMOHANbHOM MNpUMpPOAE 3HaKa Kak
dyHOaMeHTanbHON OCHOBbI KynbTypbl. CouunanbHasa peakums MHOMBUAA Ha OKpyXaloluylo cpeny
OyneT onpenensiteCA M 3aBUCETb OT TeX, 3HAYEHWIN, KOTOPbIMU OH HaAensieT SMemMeHTbl CBOEro
okpyxeHuns. Camun 3Tu 3HaYeHWs ABNFITCA NPOAYKTOM COLManbHOCTH, T.e. TeX B3anMOAENCTBUN,
KOTOpbIA BO3HUKAIOT B pe3yrbTaTe COLUMOKYIbTYPHOro obmeHa. MIaMeHeHns 3Tux 3HavyeHuin B
pesynbTate WHAMBWAOYaNbHONO BOCMPUATUA  OCYLLECTBMSETCS B KOHTEKCTe COoLManbHOro
B3auUMOJENCTBUA B cpeae Apyrmx UHAMBUAOB.

Cpeon BaXHEMWNX XapakKTepUCTUK KynbTypbl BbiOENAeTCH, noxanyw, camas rnaBHas:
LEHHOCTM KyNnbTypbl nNepegatTcs nocpeactBoM obydyeHuss u  BocnutaHus. «KynbTypa He
WHCTUHKTUBHA, HE SIBMNSIETCS YeM-TO BPOXAEHHbIM U He nepegaeTcs buonormdeckn. OHa cocTouT
13 NpUBbIYEK, T.€. TaKUX CNOocobOB pearnpoBaHus, KOTopble NPUOBpeTaTCa KaxablM MHAMBMOOM
nocpeacTBOM HayyYeHWs OT POXAEHUS W Ha MNPOTSHKEHUMM BCEW ero >XusHu... Ecnu kynbTypa
nepegaeTcsa yepes HaydeHue, TO OHa AOIPKHA MOAYMHATHCA TeM 3aKOHaM HayyYeHus, KoTopble K
HacTosILLEeMY BpeMeHu Gbinu... npopaboTtaHbl ncuxonorammy [4.C. 49].

B oTnuumne oT XMBOTHBIX, KOTOPblE TakkKe CMOCOOHbI K OOyyeHuto, YenoBek nepesaet
YCBOEHHYIO MH(pOpMaLmMio, KynbTypHble MNPUBLIYKM CBOEMy MoToMCTBY. bBrnarogaps 43biky,
A3bIKOBOMY CMMBONU3MY, MNPUOOPETEHHbIE 3HaHWS MepefjaloTcs OT poauTenen kK AeTam, u3
NOKOMNEHUss B MNOKOMEHUE HEe3aBMCMMO OT WHAMBMAYamnbHbIX KavecTB 4enoBeka. BocnutaHue
BKIOYaET B cebsi, npexae Bcero, ynopsaovmBaHue, AMCUUNIMHUPOBAHUE XUBOTHBIX MMMYIbCOB C
Luenbio AanbHenlwen couvanusauun uHamemupa. Ecnv paccmatpvBath KynbTypy Kak, BO-NepBbiX,
A3bIK U CUCTEMY TEKCTOB Ha [AHHOM $A3blke, W BO-BTOPbIX, KaK BHELUHIOIO MO OTHOLUEHWUIO K
nHamBMAY cybctaHumio, TO Hen30eXHO BO3HMKAET BOMPOC OTHOCWUTENBbHO TOrO, Kak 3TU TEKCTbl
ycBavBatoTca? Kakum obpa3om TO, 4TO ObINIO BHEWHWM AN WMHAWBMAA, CTAHOBUTCH €ro
BHYTPEHHUM cogepxaHnem? MoxHO nun nonarate, 4To 06yYeHne pogHOMY A3blKy OAHOBPEMEHHO U
CMHXPOHHO MPUBOAUT K 0DYyYEHUIO KyrnbType U, Wnpe, K KynbTypHOW uaeHtTudmkaummn? O4eBugHo,
YTO YCBOEHME eCTECTBEHHOrO fi3blka SBMSAETCA BaXHEWLUMM YCIOBMEM PasBUTUS KyNbTypHOW
MOEHTUYHOCTU. Tak Xe O04YeBMOHO M TO, YTO MPUHATME KYNbTYPHbIX LIEHHOCTenW dopmMupyeT
BHYTPEHHEee NMPOCTPAHCTBO NUYHOCTU. OOHaKO BEPHO M TO, YTO 3HAHME POOHOro SA3blka BOBCE He
0O3HayaeT aBTOMAaTUYECKOro BKIMOYEHUS MHAMBMAA B KOHTEKCT BbLICOKOW KynbTypbl. A3blK eCcTb
HeobxoOMMoe, HO elle He JOCTaTO4YHOE YCMoBWe ANst BXOXAeHus B KynbTypy. [Npexae Bcero
€CTECTBEHHbIN A3blK NO3BONAET MHAUBMAOY Ha Ha4anbHOM 3Tane XW3HW He TONbKO YCTaHaBnuBaTh
KOHTaKT CO B3pPOCIIbIM, HO MU MaHUMyNUpoBaTb UM, YNpaBnsaTb €ero NOBEAEHUEM C TEM, YTODObI B TOM
yucne yOooBneETBOPATb CBOWM 3anpockbl. Ho 4yTtobbl BNMATe Ha [pyroro, HeobxooMMo HayyuTbCs
nonb3oBaTbCA CIOBOM, OBNafeTb CHOBECHbIM 3Hakom fA3blka. OpHako J1.C. BbIrotckui
nogyepkuBaeT, 4YTO NpoLecCy OBnadeHnst CNOBOM NPeALIeCcTBYET NpoLecC BHELLHEro BO3AENCTBUS
Ha wHauBMAa (NMMYHOCTL pebeHka) CO CTOPOHbI B3pOCMoro, Apyrux nogen. W npexage, yem
ynpaBnsTb coboW NocpeacTBOM s13bIKOBbIX Mogernen, Heobxoanmo, YTobbl Tl cam Gbifl 06 LEKTOM
ynpaBneHvs Apyrux nogen (Kak MuHuMym pogwutenein) «CpeacTBo BO3OeWCTBUA Ha cebs
nepBoOHaYyanbHO eCTb CPeACTBO BO3OENUCTBUSA APYrMX Ha NnYHocTb» [9.C.145].

C opHoOi CTOpOHbI, KyrbTypHOE W BHelLlHee AoBneeTr Hag pebeHkoM, c¢ apyron —
coumanbHas npMpoza s3blka KynbTypbl B3POCHbIX NpeanaraeT nHanesnay Habop A3bIKOBbIX CPEACTB
ONS BbIpaXeHns CBOMX XenaHun. ECTecTBEHHO, 3HaKoBble CpeacTBa BbIpa3uTENbHOCTU COLManbHO
06ycnoBneHbl KynbTypHbIMM HOpMamu 1 npasunamu. Mo cytn, pebGeHok, oBrnageBasi 3Hakamu
A3blka KynbTypbl AN yOOBMETBOPEHMS CBOWMX MNOTpebHOCTElN, coBepluiaeT [Ba BaXKHEMLIMX
OEeNCTBUA: BO-NEPBbIX, OH YyCBaMBaET 3aNoXeHHbIe B A3blKe KyrbTypbl )OPMYIbl, rpammaTmnyeckme
CXeMbl, MpaBuna W 3anpeTbl, KoTopble OH OyaeT wcnonb3oBaTb Ans  yNpaBlieHWs CBOUM
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noBedeHneM, 1, BO-BTOPbIX, MHAMBWUA B NpoLecce YCBOEHUs], NepeBoaa BHELHUX (POpM s3bika BO
BHYTPEHHWE, 3aKknagbiBaeT CTPYKTypy CBOell NWYHOCTWU. Jlormyeckum BbIBOAOM W3 MEpPBOro
cnegcTeusa OygeT To, YTO coumanbHas (OyHKUMSA A3blKa KyNbTypbl B UTOre HE CTOMbKO Momoraet
yAOBMETBOPSTL XenaHue pebeHka, CKONbKO OenaeT ero HenocpeacTBEHHOE YAOBMETBOPEHWE
NPakTU4YeCKn HEBO3MOXHbIM. HO Kak pas-Takm 9TM CBOWCTBOM NEpeBOAMTb MNOTPeOHOCTV B
CMMBOMNNYECKOE PYCMNO M OTNMYaeTca KynbTypa OT NPUPOAbl, FAe AENCTBYHOT WHble NPUHUMNGI
KOMMYHMKaLW.

B atom xe cBsi3n cTaHOBMTCS Gonee MNOHATHbIM OMpederneHne KynbTypbl, KOTOpOe
npegnaraet JloTmaH. OH yTBepXOaeT, 4YTO MOHMMaHue KynbTypbl HEBO3MOXHO 06e3 ee
penpeccuBHOro xapaktepa. KynbTypa BblpaxaeTcs B cCMCTeMe 3anpetoB. «... KynbTypa Moxer
NOHMMAaTLCA KaK HeHacneacTBeHHas namsaTb KOMNMEKTVMBA, Bblpaxawlasdcs B onpeaerneHHon
cucTeme 3anpeTtoB 1 npegnucaHunii» [11.328-329]. Ha cpycTpauuvoHHbIn XxapakTep A3blka KynbTypbl
obpallaeT BHMMaHUE aMepUKaHCKUA KynbTyposnor n uctopuk couvonornm dununn Pudd (Rieff,
Philip). «Anpo nobon KynbTypbl, Kak OH 3TO BUAUT, 3anoXeHo B ee “sanpetax”’. KynbTypa — aTto
cucTtemMa MopanbHbiX  TpeboBaHMI:  «rnyboOKOo  BMevaTBaLLMXCA BETO, BbIrPABMEHHbIX B
NpPeBOCXOAHbIX U MpaBAMBbLIX cUMBOMax»... Pudpd He ogobpsieT Toro, 4to obuiectBoBedbl CBENU
NOHSATUE KyNbTypbl K “00pasy xu3Hu”. Mo MHeHwo Pudda, kynbTypa — 9TO 06pa3 Xu3Hu, 3a
KOTOpbIM CTOWT BOJISt OCYXAaTb M HakasblBaTb TeX, KTO npeHebperaeT ero 3anoseasamu. “Obpas
XM3HW — 3TOro He gocTaTovHo. OBpas XM3HKU Mogen JoMmKeH BOMpaTbCa B “cakparbHbI NopsaoK”
— TO €CTb B KOHLeNUMIO yHUBEPCYMa, B PENUrMo3HOe NpeAcTaBneHne, HakoHeLl, KoTopoe roBopuT
Hawm, “yero He cnepyeTt genatb”» [5.C. 175].

WTak, MHOMBMA, CTAHOBSILIMICS B KyNbType JIMYHOCTbIO, CyObEeKTOM, npexae BCero,
BbICTyNnaeT B kayecTBe OObEeKTa, K KOTOPOMY MNPUMEHWMbI SI3bIKOBble, OpyAWIHbIE CpeacTBa
ynpaeneHusi, manunynaumu. OpHako B JanbHenwem «pebGeHoK, opraHu3dyst CcobCTBEHHOoe
noBegeHMe Mo coumansHOMy TUMy, NPUMEHSET K cebe TOT cnocob NoBeaeHNs!, KOTOPbINA paHbLUle OH
NPUMEHSN K “apyromy”, “peyb”, Oyoy4m cnepea MHTEPNCUXMYECKUM NPOLLECCOM, CTAHOBUTCS Tenepb
MHTPaNCUXM4YecKorn YHKUMERN... CTAHOBACb WHCTPYMEHTOM OpraHvW3OBaHHOIO peLleHus 3agjayuny
[8.C. 33]. PasButme KynbTypHOM JIMYHOCTU MPOUCXOAUT 3a CYET WHTepuopmsaumu npouecca
o6leHnss co B3pocnbiMu ([pyrnm), nepeHoca ux OEWCTBMI BO BHYTPEHHWI nnaH. OBnagesast
3HaKaMu fA3blka, NEPEBOASA UX BO BHYTPEHHIOK MIOCKOCTb MCUXMKM, peBEeHOK HauyMHaeT ynpaensaTh
CBOMMW OBWKEHUAMMW, KaK paHblUe ero OBWKEHUAMW Ynpasensn B3pocnbin. M 3gecb npusHaetcs
penpeccrBHas, KOHTPONUPYHoLasa yHKUMA CIOBECHOrO 3Haka W KymnbTypbl B LenoM. Ho umeHHo
npoLecc nepeBofa BHELIHEN peyn BO BHYTPEHHIOW MO3BOMSAET NMMYHOCTU pebeHka npeogonesatb
3aBMCMMOCTb OT B3pOCMOro, OT cuTyauun. 3HaK KynbTypbl MNOMOraer YycTaHaBnuMeaTb
«npegBapuTenbHbIA KOHTPOMb Hag caMuMM COOOW W npegBapuTENlbHYD OpraHu3aumio CBOEro
nosegeHus» [8.C.36]. Takum 06pasom, NMMYHOCTb CTPYKTYPUPYETCst CoumasbHbIM, KyrbTypPHbIM
OMCKYPCOM, NOOYUHAETCSA 3aKOHaM si3blka KynbTypbl.

A.H. JleoHTbeB paccmaTpuBaeT MWHTEpMOpPU3aUMIO 4Yepe3 ee ponb B Mpouecce
KOOpAuHaUUM COBMECTHOW AesTenbHocTu. «PasBuTne peyeBoro o6LueHWss noaert NpuBOAWT K
TOMY, YTO BO3HMKaOT creumanbHble pedveBble aencteus...» (JleoHtee 1972: 310). Ux uensto
ABMSAETCA  NnaHupoBaHWe, OpraHuW3auuss W yrnpaBfieHMe COOCTBEHHOW  KONMEKTUBHOW
OeATenbHOCTLI0. «3TO “dha3a NOAroTOBNEHUS” NPaKTUYECKOW TPYAOBOW AeATENbHOCTH, KOTopas U
COCTaBsSIET ee TeopeTnyeckyro ocHoBy» (JleoHTbeB 1972: 311). Yxe cneaytoLmm LLArom siBnseTcs
oTAeneHne 3Ton TeopeTndeckon OYHKLMN peun oT hyHKUMKM O6LLeHnsl, 1 (hOPMMPOBaHNSA Ha ee
OCHOBE BHYTPEHHEro MnaHa CO3HaHusl: «3JTW BHYTPEHHME NPOLECChl (BHYTPEHHUE peyeBble
OeNncTBusA, a BNOCNeacTsun opMmpyroLimMecs: Mo obLieMy 3akoHy cOBUra MOTUBOB BHYTPEHHSS
A3bIKOBasi No cBoen HopMe AeATENbHOCTb Y BHYTPEHHUE Onepaumm) BbICTyNatT Tenepb Kak YMcTo
nosHaBaTerbHble NPOLECChI: Kak MPOLEeCChbl pe4eBoro molwneHus...» (JleoHtees 1972: 311). Takum
00pa3oM, BHYTPEHHSI [OEeATENbHOCTb, BHYTPEHHSSI CTPYKTypa CO3HaHWS, TaK Xe Kak U Y
BbiroTtckoro, paccmaTpuBaeTcsi kak u3HadanbHO CyLecTByloLas Mexay niogbMu, U 3aTeM Kak
npuHaanexatas Tofibko OQHOMY CyOBbeKTY.

OddeKkTMBHOCTL  MpOTeKaHus npoueccoB  obyyeHuWs  KynbType,  OBMageHus
CUMBOSINMYECKMM  S3bIKOM U (DOPMMPOBAHMSA JNMYHOCTU 0BycrnoeneHa OCO3HaHWEM CBOErO
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«OTUYXOEHMSA», ONpeaeneHnss cBoero mecta BHe peun [pyroro. CBosi Touka 3peHus cybbekTa
onpegensieTcs ero nosvumen «norb3oBaTensi» s3bIKOBbIX HOPM, NpuHaanexawux Opyromy. Ho
Ans Toro, 4YTobbl 0CO3HaTL CBOE MECTO B A3blke, HEOOXOAUM Ha HavanbHOM 3Tane hOpPMMPOBAHUSA
KynbTYpHOWM NyHOCTM [pyroi, KoTopbI onpeaensieT 3HavyeHve aencrteuam pebeHka. MNocne atoro
BO3HWKAET CBA3Ka 9-AN9-4pYyroro, AnanekTuyecku nogreepxaaroLwas Hanmine Moero «A» B Touke
A3blka, B coOLMaribHOM NPOCTPaHCTBE KynbTypbl: «Korga matb NpUMXoauT Ha nomollb pebeHky u
OCMbICNIUBAET €ro OBWKEHWEe KaK yKasaHue, CUTyauusi CYLLEeCTBEHHO MeHSieTCs. YKasaTernbHbIn
XECT CTaHOBMUTCS XeCToOM And Apyrux». Bapocnbii, [Jpyron BHOCMT B CUTyaLMO AOMOSNHUTENbHOE
3HauveHue. OHo BNocneacTeMmU ycBamBaeTcs pebeHkoM. «lepBoHayanbHbI CMbICH B HeyAaBLUEeeCst
XBaTaTenbHoOe ABWXKEHWe BHOCAT, Takum obpasom, apyrue» [9.C.144]. CTpykTypa MCUMXUYECKOrO
OTpaXeHNs1 3HAYUTENbHO YCIIOXHSAETCS MOCcne Toro, kak pebeHOK KEeCT B3pOoCnoro, HaaeneHHbI
[OOMNOMHUTENbHBIM CMbICIIOM, NpeBpalwaeT B ¢akT cobCcTBeHHOro co3HaHusl. OgHako — 3TO He
NPOCTON MOBTOP, OTPaXeHue, 3TO — KaYeCTBEHHOE MU3MEHEHWE CMbICNa, YCNOXHEHWE CTPYKTYpbI
TNINYHOCTM.

B cnoBecHOM 3Hake 3arnoxeHa KynbTypHas nporpaMmma, KOTopas packpbiBaeTcsd nocrne
OBMafjeHnsl CrioBOM, MepeBOAOM €ro BO BHYTPEHHWA nnaH co3HaHus. B pabortax C.J.
PybuHwTelHa Tak e nogvyepknBaeTcs cosuaartenbHas ponb crnoBa. « Co3HaHMe CBA3aHO C peyblo,
C SA3bIKOM Kak chopMoii cosHaHusi. Popmyna Mapkca, obbeavHsiowas Co3HaHWe C SI3bIKOM Kak
NPaKTUYECKMM CO3HaHWEM, pearbHbIM Ans APYroro U TemM cambiM AfA MEHsi Camoro, BblpaxaeT
OBLLHOCTb HE TOMbKO MPOUCXOXKOEHWUS, HO U CTPOEHWS: CO3HaHWE, Kak U A3blK — CeMaHTU4eckoe
(cmbicnoBoe) obpasoBaHme.

CosHaHue, TeopeTMdeckoe CO3HaHMEe YenoBeka B ero crneunuduyeckoMm OTnnyunM ot
NCUXMKN BOOGLLIE — 3TO 0Bre4eHHbI B hOpMy CMOBa, T.€. UMEIOLLMIA TO Ke CTPOeHMe, YTO U pedb,
OMNOCPEACTBOBAHHbBIA OOLLECTBEHHBIMU OTHOLUEHUSIMU MO3HaBaTENbHbIA CHaPSA, BKIMOYEHHLIA B
6bITe 1 obpalleHHbIi Ha Heroy [10.C.148 — 149].

Takum 0b6pa3om, CroBO KyrbTypbl YCTPOEHO Tak, YTO ycBavBas €ro, UHAMBWA BHOCUT B
CBOE co3HaHue uenbin mup. M.A. dnopeHckuii nokasbiBar, YTO CIOBECHLIA cMMBON obGrnagaet
KayeCTBOM NeperpynnupoBbiBaTb CBOK CTPYKTYPY, CBEPTLIBATLCA M Pa3BepTbiBATLCA B CBA3HOW
TekcT. CnoBo obnagaer BHYTPEHHEW W BHEWHeW TenecHocTeto. B Hem cnpeccoBaHa,
CKOHEHCUPOBaHa >XW3Hb MHAMBMWAyanbHas M KONNekTMBHasd. ECTb BHellHee CrnoBO Kak «dakT
A3blKa, CYLLECTBYIOLEro A0 MEHS U NOMWMO MEHS, BHE TOrO WM MHOMO Criydast NPUMEHeHus, n
CMNOBO KaK (haKT NNYHON OYXOBHOW XWU3HW, Kak Crydan AyXOBHOM XU3HW. BHelwHsas dopma ectb TOT
HEM3MEHHbIN, 06Lleobs3aTenbHbIA, TBEPAbIA COCTaB, KOTOPbIM AEPXKUTCS BCE CrIOBO; €€ MOXHO
ynogobute Teny opraHmsama. He 6yab atoro Tena — He 6bino Obl M crnoBa, Kak sIBreHMs
HaabIHAMBUAOYaNbHOMO; 3TO TENO Mbl MOSlydaeMm, Kak QyXOBHble CyLlecTBa, OT POOHOro Hapoda v
6e3 BHelwHeln dopmbl He y4acTBoBanu Gbl B ero peyu... Hanpotus, BHyTpeHHIOW cdopmy crioea
€CTECTBEHHO CpaBHUTb C AYLIOK 3TOro Tena. JTa Aylla CnoBa — €ro BHYTPEHHss dopma —
NPOVCXOOMUT OT aKkTa OyXOBHOM Xun3Hu» [6.C.233].

B Tpyaax J1.C. Bbirotckoro cnoBo paccMaTpuBaeTcs Kak Marbii MUp, Kak onpegeneHHoro
pofa aHarmor, CTPYKTypHble M (yHKUMOHanbHble CBOWCTBA KOTOPOro ONN3KM CTPYKTYPHbIM U
YHKLMOHanNbHbIM CBOMCTBaM co3HaHusl. « Co3HaHue oTpaxkaeT cebsi B CrioBe, kak COSHLEe B Maroi
kanne Bogbl. CNoBO OTHOCUTCHA K CO3HAHWIO, Kak Manbii MMp K GOmnbLUOMY, Kak XMBasi Kretka K
opraHu3my, Kak atom k kocmocy. OHO 1 ecTb Manbln Mup co3HaHus” [9.C.361]. OaHako ans Toro,
4yTOObI B CrOBE OTPa3nIoCcb CO3HaHMe, HeobxoaMM npouecc opMUPOBaHUS CO3HAHUS, YCBOEHUS
CMNOBECHOTO 3Haka KyrbTypbl. BHelwHsas «peyb, Gyoyum crnepBa MHTEPMNCUMXMYECKUM MPOLLECCOM,
CTaHOBUTCA Tenepb MHTPanCUXMYeckon (PyHKUMEN... CTAHOBACL WHCTPYMEHTOM OpPraHM30BaHHOMO
peweHus 3agaun» [9.C.33].

KO.M. JloTmaH oTBOAMT Npobreme negarorM4eckmx ycroBun hopMmnpoBaHns NIMYHOCTU Kak
cybbekTa KynbTypbl BECbMa BaxHyto porb. B cBeTe npobnem oby4veHus KynbType OH npeanaraert
paccmaTpuBaTb MPOLECC YCBOEHMSA s3blka KynbTypbl C ABYX MO3WUWMA: B MEpPBOM crny4ae B
co3HaHve obyuvatowlerocsl, Hanpumep, pebeHka, BBOAMTCA CymMMa TekcToB 6e3 npaBunm unx
ynotpebnenuns. «PebGeHok 3anoMuMHaeT MHOrOYMCIIEHHbIE YNOTPEeOneHUss U Ha OCHOBaHUW WX
HayyaeTcsl CaMOCTOSITENbHO MOPOXAATb TEKCTbl». OTO npaBuna-obpasubl, UnNu MetatekcTol. Bo
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BTOPOM Cllyyae «B CO3HaHWe obydyaeMoro BBOAATCH OMNpeAerieHHble MpaBuna, Ha OCHOBaHWUM
KOTOPbIX OH MOXET CaMOCTOATENbHO nopoxaaTtb TekcTbi» [11.C.167].

KynbTypbl B 3TOM CBA3W AENATCA Ha ABE Tunosiornyeckne opmbl: B MEPBOM Cryvae
KynbTypbl NPeACTaBnsAloT cOOON MHOXECTBO TEKCTOB W CrlyyaeB WX ynoTpebrneHuin, BO BTOPOM —
CcyMMy npasun u HopMm. PeHomMeHanbHasi BaXKHOCTb Ans KynbTypbl MOMEHTa 0byyeHns cBsidaHa C
OCO3HaHMEeM WUCTOYHMKA, TOYKM MPOUCXOXAEHMs. Kak npaBuno, B NamMATW KynbTypbl CyLeCcTByeT
Mucpnyeckasa urypa ocHoBaTens, TOro, KTo nepegan KonnekTMBy LIeHHY MHOpMaLnIo, Hay4un
nonb3oBaTbCA KakuM-nmbo opyauem. OOHaKo U 30eCb XapakTep YYuTens, KynbTypHOro reposi
pasnuyaeTcs, Tak Kak B OOHMX TUMax KynbTypbl OH OaeT KOMMeKkTUBY 06blual, B APYrnMxX — 3aKOH.
Mepsyto kynbTypy KO.M. JloTmMaH npegnaraet HasbiBaTb KynbTypoOW TEKCTOB, BTOPYK — KyrnbTypy
rpammaTtuk. Hanpvmep, B NpoCTpaHCTBE MepBOro Tuna KyfbTypbl BEPHOCTb yuuTento Oyaer
LEHUTbCS BbIle, YeM BEPHOCTb ydeHuto. Bo BTOpom, HampoTuB, CMOBO 3aKkOHa OCO3HAETCH Kak
BbICLUASA MHCTAHLMSI Y BaXKHEE NNYHBLIX OTHOLLEHWI 1 aBTopUTETA.

OTW  TUNonoruyeckMe pasrpaHuv4eHVs MOoMOoralT OonpedenuTb  pasnuuus  Mexay
€CTECTBEHHBbIM SA3bIKOM W CTPYKTYPHBIMU OCOBEHHOCTAMU KynbTypbl. Oby4eHne ecTecTBEHHOMY
A3bIKy (MobblM M3 ABYX BblOENEHHBIX CMOCOOOB) HUYETO HE MEHSIET B €ro CTPYKType.
OdekTMBHOCTL 06y4eHuss Byaer onpedensaTbCa He CTPYKTYPOWM fA3blka, @ CTPYKTYPOW CO3HaHWs
obyyaemoro. Camo e co3HaHue BocnpuHumatowwero KO.M. JloTmaH npegnaraet paccmaTtpuvBaTtb
KaK CUCTeMy «npexae YCBOEHHbIX si3blkoB». CTPYKTypbl CO3HaHWsi, Takum obpasom, He OyayT
NPOTUBOMOCTABIIEHbl  CTPYKTypaM yCBOAEMOro 43blka. «COOTHOLIEHWEe BOCMPUHMMAIOLLEro
CO3HaHUS U BBOOUMOWN B HEr0 CUCTEMbl MOXHO MPEeACTaBUTb KaK CTONKHOBEHWE [ABYX TEKCTOB Ha
pasHbIX A3bIKax», NPUYEM Kaxabl U3 3TUX A3bIKOB CTPEMMUTCS Npeobpa3oBaTb «NPOTUBOMONOXKHbIV
no ceoeMy o6pasy u nogobuto, TpaHcopMUpPOBaTL ero B “repesop Ha cebs”» [11.C. 169].

KoHe4yHOW Uuenblo MpoueccoB couuanusaumm sBnseTcs (OPMUPOBAHME  FIMYHOCTU.
MMeHHO BblaeneHne NMYHOCTU B KavecTBe Lenu couvanusauuyv no3Bonsder AaTb nocrnegHen
Hambonee TOYHOE M pa3BepHyTOe onpederneHne, NoCKosbKy cTaTyc nMoboro nuua onpegenseTcs
CUCTEMON couMarnbHO NPU3HAHHBIX HOPM, PErMaMeHTUPYIOLLMX €ro B3aVMOOTHOLLEHWS HE TOMbKO C
rocyfapcTteBoM, HO M KaxablM Apyrum cybbekTom coumyma. JIM4HOCTb 34echb, npexae BCero,
BbICTyNaeT Kak WHAMBMAOyarnbHas nNpuvpoda 4eroBeka, Bbipaxatowash cobol eguHCTBO Bcex
06LLLEeCTBEHHbBIX OTHOLLIEHWA, OTHOLLEHWI KIAcCoBbIX, COCIMOBHbIX M rpynnoBbiX. HO nM4HOCTL Takke
N akkyMynupyeT B cebsl Hacnegne obLievenoBeYeckux U HauMoHarnbHbIX TPaauLMi, coumanbHbIA
onbIT, (OPMUPYEMbIA OCYAAPCTBEHHbIMKW, OOLLECTBEHHBIMW W CEMEWHBIMU  MHCTUTYTamu,
obuiecTBeHHbIM MHeHVMeM W T.4. B npouecce o6LlecTBEHHOro BOCNPOM3BOACTBA YENOBEK U
0o6LLecTBO BbICTynaT BO B3aMMOAEWCTBUK, kak ABa cyObekTa egumHoro npouecca. Ho npu atom
obLecTBeHHasi COCTaBMsOLLAn BCE Xe UrpaeT NEPBEHCTBYIOLLYHO posib. He TONbKO HaKoMMEeHHbIN
ONbIT, TPAAMLUMK, MAeanbl U LEHHOCTM (DOPMUPYIOT YeroBeka B NpoLecce BOCMPON3BOACTBA, HO, B
nepByto oyvepenb, CNOXMBLUMECS NPOU3BOACTBEHHbIE OTHOLIEHWS, (DOPMbI OTHOLLEHMSA YeroBeka K
npvpoae, opyausi Tpyaa v obLlecTBeHHbIE CpeacTBa Npom3BoacTBa. BocnponseoacTso yenoseka ¢
onpeaeneHHbIMM  CoLManbHO-3HaYMMbIMU NapaMeTpamMym Heobxogumo Anst pyHKUMOHWMPOBAHMS
3TUX OOLLECTBEHHBIX MHCTUTYTOB U CPEACTB NPOU3BOACTBA M O6LLIECTBO HAXOAUT CPEACTBA TaKoro
hopMMPOBaHNS NMNYHOCTMW.

B cBoto ovepenb, 1 YenoBek, BKIOYasCh B CUCTEMY OOLLECTBEHHBIX OTHOLUEHWI, aKTUBHO
BO3JencTByeT Ha obuwectBo. [oaTomy coumanusaums BkoYaeT B cebsi, C OOHOW CTOPOHbI,
LueneHanpasneHHoe BO3OENCTBME COLManbHbLIX YCIOBUIN, PasnuYHbIX CouManbHbIX MHCTUTYTOB Ha
TNINYHOCTb C LENbl NPUOBLLEHUSI €0 K CUCTEME MOHATUIA, OLLEHOK, NPeaCTaBMNeHUA, coumanbHbIX
HOPM W MHBIX LIEHHOCTEN KyNbTYpbl, MPUHATBLIX B 00LLECTBE, C OPYroW - coumarnbHyo AeaTenbHOCTb
CaMON NNMYHOCTY B NpoLecce coumanusaunm, CTaHOBMEHWS NIMYHOCTW.

BbiBoAbl: counanusaumio  criegyetr  paccmatpuBaTb  Kak - [ABYCTOPOHHUA  npouecc
B3aVMOJENCTBUSA NMYHOCTU M 0BLLecTBa, HanpaBneHHbIN Ha (hopMUPOBaHNE MHOVBUAA B Ka4yecTBe
06LLEeCTBEHHO-NPU3HAHHON NYHOCTU. [Npr3HaHMe MX BHYTPEHHEro €4MHCTBA MO3BOJSIET CTaBUTh
BOMPOC O couuanu3auum kak o6 yHuBepcanbHOM MexaHW3me BOCMpPOM3BOACTBa OOLLECTBEHHON U
MHOMBUAOYANbHON XW3HW B COYETAHUM aKTMBHOM PONW COLManbHOM CUCTEMbl C  aKTUBHBLIM
nposiBNeHVeM  uHAMBMAyanbHbIX Hayan. Couuwanusaums -  YHMBEpCanbHbIA  MpoLecc,
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COMPOBOXAAILLMA BCIO UCTOPUIO PasBUTMA YenosBedveckoro obliecTsa, BCe ee aTanbl U CTaguu.
LlenoctHass cuctema WHCTUTYTOB, OPM, MEXaHM3MOB coUManu3auMM OYeHb MOABWKHA,
MCTOpPUYECKN OBYCIOBIIEHa, NOCTENEHHO CKIaAblBaeTcs B TeYeHMe OYeHb ONUTENbHOro nepvoaa
BpemMeHun. Cou,manmsau,vm Kak MexaHn3M BOCMnpon3BoaCTBa O6LLleCTBeHHOIZ XXWU3HU CKnagblBaeTcd U
dopMupyeTc B aHTporiocouuoreHese M rofiyyaetT CcBOe AarnbHeilllee  pasButue U
COBepLUEHCTBOBaHME B NpoLecce passuTus obLiecTsa.
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