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MCKYCCTBOBEAYECKUE U TYMAHUTAPHbBIE HAYKH
THE CONCEPT OF CORPORATE ETHICS
Olga Evchenko

ABSTRACT

PhD, Togliatti State University, Togliatti, Russia

The article examines some approaches to an understanding of the concept of corporate ethics. The author
interprets corporate ethics as a set of moral principles and standards of corporate relations. Corporate ethics is the
key element that unites all members of the corporation in a single social organism. Corporate ethics acts as a form
of social consciousness inherent in both entrepreneurs and employees who share common goals of their profes-
sional activities. It is a non-economic factor having an effective impact on the corporation activities. In the present
paper we analyze why large organizations characterized by anonymous relations (corporations) establish ethical
regulation with all its structural elements (code, ethical committees, etc.).

Keywords: corporate ethics, corporation, moral regulation of relations, corporate ethos.

At the end of the 20" century there were important
changes in the economy of developed countries which
led to essential changes in corporate governance. In the
theory of management enterprise competitiveness was
treated in terms of its cost-effectiveness, i.e. whether
the company was able to make large profits. This main
goal of organizations was first formulated in the 18"
century by Adam Smith in “The Wealth of Nations”
and later at the end of 19" — early 20" century in the
works of F. Taylor and H. Ford. In the 20" century a
variety of techniques (approaches) in the organization
management was formed. For instance, first scientific
management tended to destroy the informal relations
between staff members, then, when this proved impos-
sible, human relations theory opened a new way — to
organize, not to destroy informality. These approaches
in the western economies resulted in a hierarchical, ver-
tically integrated large industrial corporation. The dom-
inating spheres of corporate governance comprised the
issues of rational construction of organization, finance
and industrial engineering.

The nature of the external and internal environ-
ment of the enterprise is beginning to change due to
technological development, increasing competition and
consumer demands. The modern enterprise is now
forced to take into consideration not only the external
but also internal environment, as well as both consumer
demands and claims and values of workers. Nowadays
the pure economic motivation of human activity is be-
coming less and less common [5, p. 19] while labour
relations are becoming an integral part of corporate cul-
ture. The company produces a specific form of culture
- the corporate culture which can be defined as a com-
munity of settled for the given organization values,
standards, expectations determining the behaviour of
its staff members. Long enough the axiological compo-
nent in employees’ work motivation was evaluated as a
minor resource and the cultural environment creation in
the enterprise took place in most cases spontaneously
despite the constant increase in managers and research-
ers’ attention to organizational culture. However, since
80-90s of the 20" century the impact on the cultural el-
ements of the organization has become continuous, be-
ing for the most part a well-coordinated strategy of the
company’s management on the corporate ethics for-
mation [1, p. 69].

Consequently, recently there has been a significant
increase in interest in the issues of corporate ethics not

only by scientists but also by entrepreneurs. The grow-
ing role of corporate ethics in management and in the
system of international economic relations has deter-
mined the relevance of the focus of this paper.

Corporation (from Latin Corporiu — association,
community) is a society or a group of people united by
common professional or class interests. We should dis-
tinguish between corporation in the broad sense of the
word and corporation in the narrow sense. In the broad
sense, corporation denotes people united to perform a
particular task. On the other hand, in its narrow sense,
corporation is defined as large-scale enterprises and
their associations in which business entities voluntarily
pooled their resources (financial, estate property, infor-
mational, labour, capacities for innovation risky activi-
ties, etc.) in the consolidated capital and created a man-
agement system based on free separation and labour co-
operation, on the overall business strategy to produce
sustainable business income [15, p. 312]. The most sig-
nificant difference between corporation and other
forms of collective activities is the formation of the so-
called legal entity which does not exist bodily but is
able at the same time to carry out actions, lay before the
court, possess and administer property [7, p. 76]. In ad-
dition, the owners of the corporation (shareholders) are
often separated from operational management which is
in the hands of professional managers.

In the framework of this theme it is important to
understand that corporation as a form of organization
of productive relations expects a new form of coopera-
tion — mainly anonymous relations. Actually, small
companies demonstrate quite transparent relations,
more personal in nature, while the employees in large
corporations often do not know each other personally
so personal management is replaced by regulations and
organizational structures. It is corporations as large or-
ganizations that establish ethical regulation with all its
correspondent infrastructure, codes, committees, etc.
Only this way of relations regulation can direct the be-
haviour of a large number of people working in the
same company in a single channel and facilitate the cre-
ation of a unified organizational culture. In smaller
teams codes are not obligatory as employees know each
other personally and may come to an agreement so
there the standards of personal and interpersonal rela-
tions morality are in force.
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Corporations represent themselves as transparent
organizations. In fact, corporations are closed organi-
zations, the so-called “state within a state”, which do
not allow to interfere in their internal life [12]. The de-
gree to which the information (financial, commercial,
etc.) is disclosed is strictly regulated. In particular, the
financial information is disclosed in compliance with
national and international standards whereas the rela-
tions within the organization and the interactions with
external partners as well as peculiarities of the com-
pany’s management aimed at achieving greater effi-
ciency are most often referred to as a trade secret. Ac-
cording to the ‘“National Corporate Governance Re-
port” [10] corporations prefer to relate most
information about themselves and their activities to the
trade secret. Some corporations, like UPS, keep the ex-
istence of their corporate code back.

The relations in corporation are structured verti-
cally, in a strict hierarchy. Corporate relations are char-
acterized by strict internal order, a clear distribution of
functions and maxims regulated by administrative and
official documents, accurate powers, responsibility and
subordination.

Moral relations in organizations (corporate ethos)
are relations between the workers in the process of their
collective activity aimed at achieving the common goal.
A.P. Skripnik [14, p. 239] classifies moral obligations
that arise in business relations into direct and discre-
tionary. Direct obligations include the functions and
duties an employee is to carry out because they are set
out in the labour contract. Signing the labour contract
or the list of administrative duties the employee agrees
to the terms offered by the organization and guarantees
to carry out his functions. The way the employee carries
out his obligations is under control by special sub-divi-
sions. In case he violates his duties the employee is im-
posed a range of penalties from bringing to administra-
tive liability to dismissal or criminal liability in flagrant
violations upon. Discretionary obligations involve ac-
tions performed by the employee on a voluntary basis,
like helping co-workers, training apprentices or partic-
ipating in the public life of the organization. Fulfilling
discretionary obligations improves the psychological
atmosphere at the workplace whereas neglect of direct
obligations by employees ruins the company. So in case
of a conflict between direct and discretionary obliga-
tions the former should be given top priority.

The relations between employees within a com-
pany are regulated by the law, morality, administrative
and other social norms while communication and direct
cooperation are the domain of influence of solely moral
norms and etiquette. Therefore, moral regulation is
aimed at the creation of harmonious corporate relations
based on mutual understanding. The most important
goal of moral regulation is justice ensuring social peace
and satisfaction of legitimate interests of all employees.

Corporate ethics can be defined as a specific way
of regulation of corporate relations. E. Durkheim was
the first who described the phenomenon of moral regu-
lation in corporations. Durkheim made a great contri-
bution to the study of forms of collectivity developing
the idea of creating professional corporations as new
elements of social solidarity. In his opinion, corpora-
tion is to become the main structural element in society
of tomorrow. It is treated as a collective entity com-
posed of individuals with joint interests and a certain

“moral environment” for its members. Durkheim in-
sists that corporation should take upon itself a wide
range of social functions from production to moral and
cultural.

In its narrow sense the concept of corporate ethics
has recently appeared in the theory of so-called “cul-
tural management”. First researches concerning corpo-
rate ethics were carried out in the USA in the 1980-90s
though this new aspect of corporate culture had become
a discussion point a decade earlier, in the 1970s. The
basic idea of this approach lies in the use of the com-
pany’s moral potential to create a solidary organiza-
tional culture, to integrate workers into it, to awake
their interest in the company’s achievements and, con-
sequently, to make the organization more efficient and
competitive. Cultural management chose Japanese cor-
porate culture as a model as it was associated with out-
standing economic success of Japan in the 1960-80s.
Those ideas and principles were supposed to extend to
western economies.

In contemporary literature there exist several def-
initions of the concept of corporate ethics which on the
whole do not contradict each other. In the broad sense
corporate ethics is understood as a system of universal
and specific moral obligations and rules of conduct
used in the course of functioning of corporate structures
[9, p. 4]. A similar definition is offered by Kapitonov et
al [6, p. 187] describing corporate ethics as a system of
norms of moral corporate behaviour of the business ex-
ecutives, managerial staff and employees used both
within the corporation and in interactions with the en-
vironment. In most foreign works the term “corporate
ethics” is akin to the terms “business ethics” and “or-
ganizational ethics (the ethics of the organization)” [3].
Wikipedia [2; 11] provides the following definitions of
the terms “organizational ethics” and “business ethics”:
(a) “organizational ethics expresses the values of an or-
ganization to its employees and/or other entities irre-
spective of governmental and/or regulatory laws,” (b)
“business ethics (also corporate ethics) is a form of ap-
plied ethics or professional ethics that examines ethical
principles and moral or ethical problems that arise in a
business environment. It applies to all aspects of busi-
ness conduct and is relevant to the conduct of individ-
uals and entire organizations.” It should be noted that
the term “business ethics” cited above is rather confus-
ing being business, corporate and professional ethics at
the same time. However, this confusion proves the fact
that issues concerning corporate ethics haven’t been
worked out yet. As a result, in the English-speaking lit-
erature the concepts of corporate ethics, business ethics
and organizational ethics are used interchangeably.

The most detailed definition of corporate ethics
was formulated by R. G. Apresyan in Encyclopedia on
Ethics according to which it is a system of norms and
values with appropriate managerial and organizational
tools as well as morals and manners afoot in a corpora-
tion as a voluntary and socially closed institution estab-
lished for carrying out special-purpose activity and
having its legal position.

Itis also important to clarify the existing meanings
of the term “corporate ethics.” First, in everyday speech
and popular scientific literature corporate ethics is re-
garded as moral standards or correspondence between
them and relations within an organization. Second, in
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its broad sense, corporate ethics is equivalent to organ-
izational ethics. Third, in respect to the theory of man-
agement it is an instrument for regulating moral rela-
tions in large organizations with anonymous relations
(corporations). And finally, corporate ethics is a branch
of applied ethics that studies the mechanism of regula-
tion of moral relations in large organizations (corpora-
tions).

Corporate ethics is institutional ethics. Institutes
are “something more than individual norms (conven-
tions, laws); they are like a cluster of such norms, cul-
tural and social structures aimed at long-term regula-
tion of certain social relations which are repeated as
basic social life processes and, therefore, require cer-
tain stabilization. <...> Thus, institutions serve as nor-
mative structures which regulate and consolidate the re-
curring phenomena of social life in the long-range out-
look. They delimit and direct individuals introducing
regularity and confidence to human existence” [16, p.
69].

The key point in corporate ethics becomes objec-
tified organizational moral values and norms rather
than personal morality. An employee’s behavior corre-
sponds to the given corporate standards not due to “the
outside command and close supervision but due to
modeling the circumstances in which an individual fol-
lows the norms and standards, conventional in the com-
pany, of his own free will” [16]. Such norms, standards
and corporate values are intended to change the em-
ployees’ behaviour and build up socially desirable con-
duct.

In general, the attitude toward corporate ethics is
rather ambiguous. A sufficient number of critical es-
says devoted to corporate ethics have been published
for the last two decades. C. Grey, for instance, consid-
ers that cultural management in many respects touches
upon a serious problem as it is a worker, not work, that
undergoes changes. In his opinion, it is managers who
create and control corporate culture in order to increase
labour productivity. Cultural management tends to su-
pervise a man in such a way so as to reduce the distance
between personal purposes and the company’s goals [4,
p. 94-95]. To put this another way, employees should
have the aims and values that are correspondent to the
productivity, quality or quantity goals, i.e. to the com-
pany’s profit. An employee is to share such values sin-
cerely otherwise he can be dismissed from office.

According to C. Grey, the basic problem is to find
and form the values of culture which could answer to
the purpose of both the corporation and the employee.
More often such values are transmitted “from above”
by a small group of managers and are alien to workers.
An employee faces a dilemma — to adjust or to leave the
service while a manager solves another problem — that
is how to maintain the necessary culture frequently by
supervision and control. Taking into account some re-
searches [18], C. Grey comes to a conclusion that cul-
ture is hard to be controlled so cultural management is
to be taken seriously. Furthermore, culture itself is a
particular form of supervision and is aimed at moulding
the inner life and identity of workers rather than their
external ordering. Culture relates directly to the devel-
opment of self-disciplined and self-governed people [4,
p. 103, 104].

Another rather critical research is Kunda’s work
“Engineering Culture. Control and Commitment in a

High-Tech Corporation” [8] in which the author pro-
vides a detailed description of daily interactions and rit-
uals in “Tech” selected from interviews and various
corporate documents. This research reveals total super-
vision and influence on the employees’ thoughts and
souls disguised as incentives to freedom, initiative, in-
formal relations and declared promotion opportunities.

Nevertheless, studies which create a positive im-
age of corporation concerning the moral aspect of its
activity are more numerous. In particular A. V. Pro-
kof’ev [13] analyses both positive and negative aspects
of corporate ethics on the assumption of a popular slo-
gan “Ethics pays for itself, ethics returns interest”
which is applicable in full to business corporations. The
author puts forward the following arguments support-
ing the idea of “assumed payback of ethics™: 1) the cor-
poration’s ethical reputation is rather attractive for in-
vestors and business partners; 2) financial and image
losses from the sanctions imposed by the state are re-
duced due to the corporation’s socially responsible ac-
tivity and the performance of professional ethical
norms by its managers; 3) the commitment of the em-
ployees at all levels to the corporate ethical norms
brings down financial losses as a consequence of neg-
ligence and dishonesty, decreases costs of personnel su-
pervision and breaks down barriers for coordinated
joint actions to achieve the company’s economic goals.

The arguments above allow to draw a conclusion
that corporate ethics preserves the company’s reputa-
tion and gives priority to activity organization. But in
this context morality becomes a tool, not a goal. In
other words, introducing ethical standards managers
start thinking of moral norms as a means of profit earn-
ing rather than an external restriction on their activity.
Besides, morality can be twofold for management. On
the one hand, it acts as a tool of corporate governance
since managers create corporate institutions, supervise
and regulate their execution; on the other hand, moral-
ity can be used as a full value moral reference point as
managers themselves are members of the staff. This sit-
uation can have negative consequences. In particular,
the higher the position of a manager in the corporate
hierarchy the more he tends towards moral hypocrisy
making stricter moral demands to the employees
around him and expressing certain loyalty to himself
[13, p. 59-60].

Modern scientists agree that corporate ethics not
only favours efficiency but also encourages employees
to achieve the company’s main goal. Moreover, corpo-
rate ethics carries out various functions: it preserves the
moral image of the corporation, stands upon employ-
ees’ interests, and coordinates employees’ rival ambi-
tions to provide unity and solidarity of the team. The
effective performance of the enumerated functions of
corporate ethics is considered to be a competitive ad-
vantage of an organization. To sum up, it is indispensi-
ble for an organization to establish the system of moral
regulation (including structures and institutes) which
could motivate employees to act morally, encourage
them to be socially responsible and simultaneously
could consider and protect employees’ interests.
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yuugepcumem umenu A.H. Kocvieuna (Texnonozuu. /Juzatin. Uckyccmeo)y,

AHHOTAIUA:

enasuwiii pedakmop easemol « bypumen
I'BOY 20pooa Mockeut «Llkona Ne 492y

I[aHHa?[ CTaTbhbd NOCBALICHA PACCMOTPCHUIO U M3YUYCHUIO MECTa U POJIM ACTCKO-FOHOIICCKOIO IMEpuoaAnic-
CKOI'0 u3Jianvst B COBpEMCHHOM MCIHUANIPOCTPAHCTBE, a TAKIKEC €I0 BJIMAHUA Ha HpO(I)eCCHOHaHLHBIP‘I BbI60p y4ya-
IIUXCA. ABTOpBI, OIUpasiChb HA TPY/AbI PICCJ'IGI[OBaTeJ'Ieﬁ " OIIBIT pa60TBI B peAaKunun IIKOJILHOK ra3eThl, peaja-
raroT aHaJIu3 I/IH(l)OpMaIII/IOHHO-I/I3)_'laTeJ'ILCKOFO IMpOCKTa, KOTOpHﬁ TMO3BOJIUT YYCHUKAM 06pa30BaTCJ’ILHLIX yupe-
)K)_'IGHI/Iﬁ IrpaMOTHO IMOATOTOBUTHCA K HNOCTYIUVICHUIO Ha (baKyJ'H)TCTI)I JKYPHAJIMCTUKHU, 4 CTYACHTAM TBOPYCECKU

OTpoOOBATH CBOM «IIPO(PECCHOHANBHBIE OKUIAHUS.

KaroueBble cjioBa: KypHAJIMCTUKA, I/IH(DOpMaHI/IOHHO-I/IBIIaTeHBCKaH JACATCIBHOCTD, J€TCKO-FOHOIICCKOC U3~
JaHUEC, TPOCKTHO-UCCIICIOBATECIIbCKAA ACATCIIbHOCTh, KCOTBOPUCCKAasd Cpeaar, HpO(l)OpHeHTaHI/IH.

o oreHKe MCCIIeAOBATENICH, B HAIIIK THHU JKypHA-
JIUCTHKA Kak cdepa IesITeIbHOCTH MOTePsia CBOHU JIH-
JNUPYIOUIUE MO3UIMN U HAXOAUTCS «IOJ yrpo30H Hc-
YE3HOBEHUS»: TIEYaTHAS Ipecca MPAKTHISCKU U3KUIIA
ce0s1, a Ha pBIHKE TPYJa OTMEYaeTCsI Heper30bITOK Oe3-
paboTHBIX KypHamucToB. ONHAKO CETOIHS CyIIe-
CTBYET OI'POMHOE KOJIUYECTBO PA3ITUYHBIX MEAHATLIAT-
(hopM, pacpoCTPaHSIOMKUX U MPEIOCTABIIIONINX 10~
Tpe6I/ITCHHM CBCIACHUSI O l'lpOI/ICXO)IHH_II/IX B MI/Ipe nu
00111eCTBE COOBITHAX, a KOTUYECTBO M3IaHUM, CII0CO0-
HBIX VIOBJICTBOPHTH PAa3JIMYHBIC HHTEPECHI JIFOACH,
pacTeT ¢ KakKIpIM rofoM. Bce 3T0 TOBOpHT O TOM, YTO
JKYPHATUCTHKY IPOIO/DKAIOT CUNTATh OJHOW M3 COLIM-
AIBHO 3HAYMMBIX TPO(ECCHIt COBPEMEHHOCTH.

ITostomy wH(pOpMAITMOHHO-M3/1aTEIBCKAS  JesI-
TCJIBHOCTD, KOTOpOﬁ CErOJIHS 3aHSATHI BO MHOTHUX yqe6-
HBIX 3aBEJICHUSX, B TOM YHUCJIe B 00I1Ie00pa3zoBaTelib-
HBIX IIKOJIAX, SIBIIIETCS Pa3HOBUIHOCTHIO COLUAIBHO-
aKTMBHOW MOJIeTM 00pa3oBaTeNbHOM Cpeibl, KoTopast
MOJKET OBITh HCIIOJIh30BaHA B YICOHO-BOCITUTATEIIEHOM
mporecce. B opranu3zanmu B3auMoIeHCTBUS yapexie-
HUH 00pa3oBaHMsI W Tpecchl BUAUTCS 3()(EKTHBHBIN
MyTh PEmeHUs MPOOJIIEMBI OTOPBAHHOCTH COBPEMEH-
HOTO 00pa30BaHus OT COITUAIBHON EHCTBUTEIILHOCTH.
Tak, 8 'BOY ropona Mockssr «IlIkosa Ne 4925 razera
«bypume» cranma 0a30BO OCHOBOW ISl BOBJICUCHUS
MHOTHX MOJIOABIX JIFOJeH B MH(OpMAIIOHHOE IIPO-
CTpaHCTBO MOCKOBCKOTO pernoHa. Bo Bpemsi cOopa
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nHpOpManuu O MKOIbHOH W BY30BCcKOW XW3HU U
JanpHelen e¢ 00paboTK Ha pEeJaKIIMOHHON KOJIie-
THH TIEJaroTH, BOBIICYCHHBIE B 3TOT MPOEKT, MPOBO-
TN paboTy HE TOJIBKO M3/1aTENbCKOTO XapakTepa, HO
1 Pa3BUBAIM y YYAIIUXCS YyBCTBO OTBETCTBEHHOCTH H
koimiektuBm3Ma. OOpaszoBatensHas cpena mH(opMa-
LIHOHHO-U3/1aTeJIbCKOM JeqTeNbHOCTH MEeJaroroB M
YUaIMXCsl OTHOCUTCSI K «TBOPYECKOW 0Opa3oBaTeib-
HOH cpene», KoTopas CIOCOOCTBYET Pa3BUTHIO Kpea-
THUBHBIX KOMIIETEHIIMH IIKOJIBHUKOB U CTYJEHTOB [3].

OnHaKo Henb3sl NPOUTH MUMO «ITOJIBOJHBIX KaM-
Hel», KOTOpbIE CKPBHIBAIOTCS B «IpOdeccroHaAILHOM
acTeKTe» paccMaTpuBaeMoil mpobimemaruku. Pedsr o
TOM, 9TO ceidac s paboTHI B CPEACTBaX MacCOBOU
nHpOpPMaIUU HEe 00s3aTENbHO HAIWYHE IUIIIOMa 00
OKOHYAaHWHU (aKyIbTeTa >XYypHAIHCTUKH, MPUMEPHO
7% BBHIITYCKHUKOB €XKErOAHO IIOCTYIAlOT B BBICIIHE
ydeOHbIe 3aBEICHUS M MOJYYaroT BBICIIeEe 0Opa3oBa-
HHE 10 3TOH criennanbHocTH [5]. OQHAKO 3a4acTyro UX
MPE/ICTABICHUS O JKellaeMol MpodeccHu Ype3MEepHO
POMAaHTUYECCKHC. B ux NIOHMMAaHUH, XYPHAJIUCT — I3TO
MOCPEHUK MEKAY UCTOYHUKOM MH(POPMAIMHU U o0111e-
CTBOM, CIIOCOOHBIH U3MEHUTh MUP K JIy4IlieMy, paboT-
Huk CMMU, KoTophlil Bce BpeMsi MYTELIECTBYET IO
CBETY B IOWCKAaX HHTEPECHOTO CIOXKETA HMIIM TEMBI IS
pemnopraxa, u T. 1. [TonmpoOoBaB CBOM CHIIBI B IIKOJb-
HBIX M3JJaHUSX, HO HE 03HAKOMUBIINICH B MTOJTHOM Mepe
¢ podecCHOHATFHBIMI HIOAHCAMH, YYalluecs C yBe-
PEHHOCTBIO MEPECTYIAIOT MOPOT JKypdaka B HAAEKAE,
YTO HUX BO3BBIIICHHBIC MPEACTABJICHUA OIPpaBAarOTCA.
Ho, x coxaneHuto, B OOJBIINHCTBE CIy4yaeB OHH HE
COBIIAJAIOT C IeHICTBUTENIEHOCTRIO, U PabOTa JKypHAIH-
CTa OKa3bIBAa€TCA PYTMHHOM, CTPECCOBOM WM Aaxe
OTIacHOM I XKU3HH (K IpUMeEpY, TIOATOTOBKA MaTepu-
aJIOB B YCJIOBHAX YPE3BbIYAHON CUTYallUU WIH B «TO-
PSYUX TOIKAXY).

EcrecTBeHHO, ecau OXHIOaHWS HE OBUIA OIPaB-
JTaHBI, TO M CTYICHT OBICTPO TEePsET MHTEPEC K Mpodec-
CHH, YTO TIPUBOJUT €r0 K pa30oyapoBaHUSIM U HapacTa-
IOIIEeMY HEeKEIIAaHUIO PEaTM30BhIBATH CeOs KaK KypHa-
JIFCTA: OH BEIOMPAET qPyToe HalpaBJIeHHE OATOTOBKA
WK BOOOIIE yXOAUT U3 By3a. Ha aToMm nevansHas cra-
THUCTHKA He 3aKaH4dmuBaercs. [lo moacueram crieruaim-
CTOB, B CpeHeM Juiib 0K0JI0 20% BBITYCKHUKOB (ha-
KyJIbTE€Ta >KyPHAJIUCTHKHA PabOTAIOT IO IOJYyYeHHOMH
npodeccuu [5]. OcTanpHble, B TydlIeM ciiydae, BHIOU-
paroT 00J1acTH, CMEXHBIE C XKYPHAIHCTHUKON: peKiiama,
PR, MenemkmeHT 1 T. 1. HekoTopble poomKatoT pa-
00TaTh «I10 HHEPLUI», HO B TAKOM CITydae CTpa/laeT Ka-
YEeCTBO MOATOTABIMBAEMOI0 MaTepHaia — eCJId 4Yello-
BEK HE 3aMHTEPECOBAH B TOM, YTO OH JIEJIAET, TO U pe-
3ynbTaT TaKOH JEATeNbHOCTH OyAeT OE3IUKHM, He
MMEIONIMM TaK HEeOOXOIWMOW B Meaua aBTOPCKOMN
«U3KOMHHKN)).

Mpbl BUIUM, YTO PEUNIUTH MPOOIEMY MOJAOO0HON
«pohecCHOHaTBFHON pa304apOBAHHOCTI MOXKHO €II1e
B IIKOJIFHOM Bo3pacTte. Kak y)ke ToBOpHIOCh, BO MHO-
TUX Y4YeOHBIX 3aBEICHHUIX CpeTHEero oOpa3oBaHUA
MPaKTHKYETCS BBITYCK I'a3€Thl, B U3/1aHUH KOTOPOH MO-
JKET NMPUHUMATh Y4acTHe J000H ydaluicsi 3Toro 0o-
Pa30BaTENBHOrO YYPEKACHHS, a TAaKXKE €ro BBIITYCK-
HUKH. B HacTosiee BpeMs: TakMX NEPHOANYECKUX U3-
JaHWI CTAaHOBHUTCSI Bce OOJNbIle, W B KaXIOM

KOHKDETHOM cilydae (Kak ymomsiHyTas raszera «by-
pume» 'bOY ropoma Mockssl «Illkoma Ne 492y) pas-
pabatsiBaeTcst cOOCTBEHHA clienu(rKa rmepesadn uH-
¢dopmarmu. J[eHCTBUTEIBHOCT TaKOBa, YTO PacIpo-
CTpaHEHHBI paHee (OpMaT CTEHra3eThl YXOAWUT B
MIPOIILIOE, U HA CMEHY €My IPUXOIUT BBIITYCK IOJHO-
LEHHBIX [BETHBIX IIKOJBbHBIX M3JaHUH I'a3eTHO-XKYp-
HaibHOTO THIA. Hepenko BcTpeuaeTcs MpakTHKa pas-
MEILEHHUS 3JIEKTPOHHBIX BEPCHH ra3eThl Ha oduIHatb-
HOM CalTe INKOJbl WM CO3JaHUE MEepPCOHAIBHBIX
MeauaniIaTopM, NPeOCTaBISIONMX HE TOJIBKO JI0-
CTYII K apXUBaM BBIITyCKOB M3/1aHHsI, HO U SIBIISIOIIUXCS
crioco0oM 00paTHOH CBSI3M ¢ peJakTopaMu. Takoit me-
TOJX paboTHI ¢ YUeHHKaMH, 0€3yCIIOBHO, TTO3BOJISIET Ha
MIPaKTHKE O3HAKOMUTHCS C 00S3aHHOCTSIMHM JKypHAIIH-
cra. B cBoro ouepenp, nekaH (axynpTeTa KypHAIU-
ctuku MI'Y umenu M.B. Jlomonocosa E.JI. Bapranosa
OTMEYaeT, 4TO [EeJIb HIKOJBHOTO MenuaoOpa3oBaHUs
3aKJro4YaeTcs B «(hOPMHUPOBAHUU Y MOJIOCKU KPUTH-
YEeCKOr0 OTHOIICHHS K ME/IMa, TPEBPALICHHIH €€ B TBOP-
yeckoro mnoje3oBarens CMU B nanbHEWIICH XKU3HH,
rocjie OKOHYaHUs y4eOHOro 3aBefieHus» [4].

Yem 110J1€3HO y4acCcTUEC B BBIITYCKE IIKOJBHBIX I'a-
3€T JJIS CAaMHUX YYCHHKOB? 3aHHMasCh pa3pabOTKOH U
MIOJTOTOBKOM MaTepuaoB Ul IMyOJIMKAIlMd B TaKOM
W3aHUH, YIAIIHHCs He TOJIBKO MO3HAET HEOOXOAUMBIE
podecCHOHANBHBIC HABBIKH, HO U yYHUTCS paboTaTh B
KOMaH/Ie, YTO CIIOCOOCTBYET COLMAIM3alUN U Pa3BH-
THIO KOMMYHHKAaTHBHBIX CIIOCOOHOCTEH IIKOIbHNKA. B
CYIIHOCTH, pe4b MAET 00 OpraHU3alul MOJIOJCIKHOM
npecchl. OTO U NMEepHOANYEcKUe u3aHus B hopme ra-
3€ThI WJIH XYpHaJja, B IIOJATOTOBKE M BBIITYCKE KOTOPBIX
HETIOCPECTBEHHOE YYacTHEe MPUHUMAIOT LIKOJIbHUKH
U CTYJAEHTHI, U BOOOIIE M00ast MenTuitHas IPOTyKITHS,
paccuMTaHHas Ha JETCKYI0 M MOJIOACKHYIO ayJHUTO-
puto [2].

ITpn opranmsanuu WHGOPMANNOHHO-U3IATENb-
CKOH JeATeIbHOCTH OOJIBIIOE 3HAYEHHE UMEIOT IIPHH-
LIUITBI, HA KOTOPBIX CTPOMTCS «COTBOPYECKAasl Cpenay,
(dopMupyemast IpH y4acTHH IIKOJbHUKOB, CTY/IECHTOB
1 TIE€1arOT0B:

1. PaboTta Hax M3maHUEM ra3eThl JOJDKHA COOT-
BETCTBOBATh BaXKHEHIIEMY KOHCTUTYLIUOHHOMY IIPaBY,
3aKpeIUIAIoNIeMy CBOOOTY CIIOBa M CPEACTB MacCOBOI
uHhopMaIum;

2. Bce maTepuaiisl, mpecTaBICHHbIE 151 TyOITH-
KalllH, JI0JDKHBI IPOXOANUTH 00CYK/I€HHE Ha pelaKIy-
OHHOH KOJUIETMH W3IaHUs C 0053aTeIbHBIM y4acTHEM
aBTOPOB;

3. INo3umus nenaroroB He 1OJDKHA HAaBSI3BIBATHCS
y4alIuMcs ¥ CTyJICHTaM, a MOXET PacCMaTpUBATHCS B
paboyeM mopsiaKe B KayecTBE PEKOMEH/ALNH 110 pa3-
BUTHIO U3JaHU.

ABTOpBI BBIICTSIOT CIEIYIONINE 3Talbl U COOT-
BETCTBYIOIIIUE UM OTINYUTECIBHBIC 0COOEHHOCTH HH-
(hOpMaIOHHO-U3/1aTEIbCKOM JIESITENbHOCTH B paMKax
mpoekta I'BOY ropoga Mockssr «IlIkoma Ne 492 ra-
3eta «bypume»:

1. Tlepmwiii HomMep BbIXOZMT B (eBpase 2011
roja, Ha4YMHasi C KOTOpPOro B raszere «bypume» Hanum
OTpakeHHEe KaK TeKCThl MH(OpMalNOHHO-aHAIUTHYE-
CKOT'O COZIEpXKaHUs, TaK U TBOPYECKHE PAOOTHI LIKOJIb-
HHUKOB U CTY/ICHTOB (paccKasbl, CTUXH, PUCYHKH U T.I1.),
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9TO CIIOCOOCTBOBAIIO BHIPAOOTKE «CBOETO JIMIA» Y JaH-
HOTO JIETCKO-IOHOIIECKOTO N3JaHus.

2. B 2015 rogy Oputa 3amymieHa >JEKTPOHHAs
Bepcust «bypumey, sBISIOMAsICA pacInPEHHBIM Bapu-
AHTOM M3JaHUS M0 CPABHEHUIO C NIEYATHBIM OpPHUTHHA-
JIOM 1 BKJIIOYAIOIIAsi B ce0s JOMOIHUTEIbHBIC MAaTEPH-
anbl. OHa pa3MelaeTcs Ha caiiTe, CO3JaHHOM PeAaKIU-
OHHO KoJITerueii raserst [1].

3. B 2016 roay mxona npuobperaer coOCTBEH-
HYI0 MUHUTHIIOTpadHio, 4TOOBI CAaMOCTOSTENIBHO TPO-
U3BOJUTH MEUaTh U TUPAXHUPOBAHUE TA3€Thl, YTO CO-
31aéT JONOJHUTENbHBIE YCIOBUS JUIS Pa3BUTUS HH-
(hopMaIIOHHO-U31aTETBCKOH AEATEITHHOCTH.

4. Ha mpoTshyKeHHUH BCEro BpeMeHH paboThl HaJ
razeroil «bypume» dWIEHBI PEOKOIETHH LIKOIBHOTO
W3aHUA AKTUBHO YYAaCTBYIOT C JAQHHBIM ITPOSKTOM B
Pa3IMYHBIX KOHKYpcax M KOH(EpeHLMIX, KaK Peruo-
HaJlbHOTO, Tak U Bcepoccuiickoro ypoBHEH, 4To pac-
HIMPHUIIO BO3MOXKHOCTH JUIS BOBJICUEHUS IIKOJIEHUKOB
U CTYICHTOB B TIPOEKTHO-HCCIENOBATEIbCKYIO Jes-
TEJIBbHOCTb.

EctecTBeHHO, 4TO 00BbEIMHEHUE YCUIIHI MPECCHI
1 00pa30BaHMs COBCEM HE O3HAYaeT, YTO BCE BOCIHU-
TaHHUKHA TOWIYT O <OKypHaJUCTCKoW aopore». Ho
nmpakTuieckas 3QQPEKTHBHOCTE HH(POPMAITHOHHO-U3-
JaTeNIbCKON AeATenbHOCTH odeBuaHa. OHa nanma BO3-
MOXXHOCTh MHOTHM YYaIlUMCsI TONpoOoBaTh ceds B
JKYPHAJIUCTHKE: y4YHiIa OOBEKTHBHO OCBELIATh, KOM-
MEHTHPOBaTh (PaKTHI, JaBaTh UM CBOIO YEIOBEUECCKYIO
Y TPAXKIAHCKYIO OLICHKY; YYUThCS BEIpabaThIBaTh CBOIO
TOUYKY 3pEHHS M apTyMEHTHPOBAHHO €€ OTCTauBaTh H,
HAKOHEIl, OTMPEIEIUTHCS CO CBOSH MPOGOpUEHTAIINEH.
ITpodeccronais! e, B CBOIO 0U€pelb, BOBICUCHHBIC B
MHPOPMALMOHHO-U3ATEIbCKYI0 U HPOEKTHO-HUCCIIe-
JIOBATEJILCKYIO eI TeIbHOCTh, 0OMEHHUBAIINCH OIIBITOM,
o0CyXIainu 1mpo0aeMbl MOJIOAEKHON TPECCHI, MPOBO-
JIVJTH SKYPHAJIMCTCKHE KOHKYPCHI i COBEPILICHCTBOBAIIN
CBOH TBOPUYECKU MOTEHLIHAI.

Kpome Toro, 31ech kpaifHe BakHa rpaMOTHas U
npodeccroHanbHas opraHu3anust paboThl PEAAKINH
MoJ00HOTO M3AaHus, Kotopoe sBisisick CMU mkois-
HOTO YpOBHS, HE TOJILKO MpeAcTaBisieT co0oit nHpop-
MallMOHHBIN pecypc, HO U B 3HAUYUTENIbHOW CTENEHU
BCTpauBaeTCs MOJHOIICHHBIM CEIMEHTOM B 00pa3oBa-
TenpHbIH npouecc. [ToaToMy KypupoBats HHPOpMAIH-
OHHO-M3JATEIbCKYIO JNESTEIBHOCTD B IIKOJIE JTOJIXKHBI
JIFOJTM, CHOCOOHBIE CPOPMHUPOBATH Yy Y4YAIIUXCS TIpa-
BWIbHBIE U OOBEKTHUBHBIC NPEJCTABIEHUS O Mpodec-
CHH JKyPHAJIMCTA WJIH CTICLHAIHNCTA TI0 CBA3SM € 00111e-
CTBEHHOCTHIO. TaKMMM KypaTopamMH MOTYT CTaThb Kak
IIKOJIBHBIE YUHTENs, KOMIIETEHTHBIE B chepe MaccMe-
JiMa, TaK ¥ CHEIUaJbHO NPUIJIAIICHHbIE NPaKTHKYIO-
e KypHAIHUCTHI. Penakiius ra3eTsl JODKHA MMETh
BO3MOKHOCTh YYacTHS B MEPONPHATHAX MEXKIIKOIb-
HOTO, pallOHHOTO, TOPOJCKOro M Jnaxe Bcepoccuii-
CKOT0 MacmTaba, MOCKOJBKY TaKOH Ccroco0 paboThI
MO3BOJMT yYaITUMCS PACIIMPUTh CBOM KOMMYHHKa-
THUBHBIE BO3MOXXHOCTH, IOIIPOOOBATH CBOM CHJIBI B 00-
CTaHOBKE, OTJINYHON OT BHYTPHUILIKOJIbHOU. [IpakTHue-
CKyI0 TOJb3y INPHUHECET INPOBEACHHE TEMaTUYECKHX

JIEKINH, CBSI3aHHBIX C XYPHATHCTCKHUMHU JUCIUIIIH-
HaMH (CTHJIMCTHKA W JINTEPATypHOE PEAAKTUPOBAHME,
OCHOBBI )KypPHAJIMCTCKHX ’KaHPOB U T.J.). A 3TO CTaBUT
nepes IIKOJIbHBIM H3/aHWEM TakKoro Tuma, Kak «by-
puMe», 3a1ady CO3IaHHs B OJOKE NOMOIHHUTEIHEHOTO
obpazoBanus «lIKoNbI KypHaTHCTHKN», HEOOXOIHU-
MOW U1 (OPMHUPOBaHMS IIOATOTOBICHHOTO pe3epBa
TeX, KTO B JlalbHEHNIIEM B KadecTBE KOPPECTIOHICHTOB
U PEAAKTOpOB OyneT oTpabaThiBaTh CBOM HABBIKU U
KOMIIETEHIIMH B PeAAKIIMOHHO Kojuteruu usnanus. [To
CYIIECTBY, Takas CTPYKTypa OyHEeT BBHINOJHSATH POJb
CEKI[MH YPHAJIUCTCKOro MacTtepcTra. [ e€ Bocmu-
TaHHUKOB HEOOXOIMMO IIPOBOANTDH 3aHSTHS, Ha KOTO-
PBIX OHH CMOTYT TOAPOOHEE 03HAKOMUTBCS C TEOPHEH
KYPHAJIUCTHUKH, a TaKKe OIpoOOBaTh €€ Ha IPAKTHKE,
NIPUHSB yJacTHE B BBIMYCKE LIKOIBHOW Tra3eTel. DTO
MO3BOJIUT  c()OPMHPOBATH IOCTOSHHYIO pabodyio
TpyIILy, KOoTopast OyIeT 3aHUMATbhCs HE TOJBKO BBIITyC-
KOM IIIKOJBHOH ra3eThl Ha MOCTOSHHOM OCHOBE, HO U
HEIOCPEACTBEHHOM MOATOTOBKOM BBIITYCKHHUKOB K IIO-
CTYIICHUIO Ha (aKyJIbTET KYPHAJIUCTHKH. Taioke 3TO
MIOMOXKET OTJENUTh paboTy HaJl BBITYCKOM Ia3eThl OT
OCHOBHOTO y4eOHOro nporecca. Ecnu B Takoit cexiuu
OyIyT 3aHUMaTbCS ydJalHecs, HETOCPEICTBEHHO IIPO-
SIBUBIINE K 3TOMY HHTEpPEC, YTO W IOAPa3yMEBACTCs
(hopMaToM IIPOBEINCHUS 3aHATHI, TO ITO MOBBICUT Ka-
YECTBO ITyOINKYEMBIX B ra3eTe MaTepHaIOB.

Takum 00pa3zoM, AETCKO-IOHOIIECKUE H3/IaHUA —
9TO OAMH M3 HamboJee ONTUMAIBHBIX CIIOCOOOB IPO-
(dbopueHTAIMM U MPHOOIICHUS COBPEMEHHBIX IIKOJIb-
HHUKOB K TIOHUMaHHIO TOHKOCTEH podheccuut )KypHau-
CTa, 3HAKOMCTBA C KJIFOYEBbIMU €€ HaBbIKaMH U (hOpMH-
pOBaHUS TPAMOTHOTO TPEACTABJIEHUS O TOM, YTO
HpeACTaBIsIeT CO00M XYypHAIUCTCKUHA TPYX B pealib-
HOM KU3HU.
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ABSTRACT

This paper proposes a method for compressing the telemetry data that implements adaptation by the compres-
sion algorithm. It is offered five performance criteria that can be applied to select approximately optimal compres-
sion algorithm. It is shown that the application of the proposed criteria allows, with a sufficiently high level of
reliability, to select the most effective compression algorithm for a known statistical data type with relatively low

computational costs.
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1. Introduction

One of the tasks arising in the design of infor-
mation-measurement systems is to reduce the redun-
dancy of transmitted information. The solution of this
problem has become topical, because of the need to re-
duce the cost of the systems being designed, increase
the amount of information transmitted per unit time,
and so on. [1]. For example, for data compression,
study [2] proposed using a method of compression
block, and study [3] presented the method of binary
arithmetic coding. The proposed methods have an ac-
ceptable compression ratio and low time-consuming,
which allows the system to operate in a "soft" real-time.
In fact, the development of compression algorithm for
unrecorded structures and data types assumes a signifi-
cant loss of quality compression.

Another known solution is to use a set of compres-
sion algorithms. This approach compression performed
simultaneously (or in succession) by all the algorithms,
after all, the result of the algorithm with the highest de-
gree of compression applied to the output system, that
enables high compression efficiency for virtually any
structure and data type. As an example, the study [4]
presents a compression method, which is based on a
number sequential compression algorithms (algorithms
taking into account the correlation between the set and
unset bits), which improves the compression ratio at the
expense of time-consuming.

A key compromise between the two approaches
considers a solution that uses a set of compression al-
gorithms. Instead of iterating through all available al-
gorithms it is proposed to calculate the estimated value
of the criteria, characterizing a frame for one or more
parameters to choose the most appropriate compression
algorithm. Such an approach would maintain a balance
between speed and quality compression.

As test algorithms, this work used both universal
and special compression algorithm. To present the pre-
treatment process of input data was engaged delta cod-
ing followed by bitmap data.

2. Structure of Telemetry Frames

In normal operation of the system, the arithmetic
difference between the one and the same samples in two

neighboring frames will not be more than four units (ex-
cluding the sign). This property is offered to call the sta-
tionarity of the frames flow. It follows that, as a method
of preprocessing algorithm is efficient to use delta en-
coding.

Delta encoding algorithm is based on element-by-
element computation operation arithmetic difference
between the same samples in the current and previous
frames that can significantly reduce the dynamic range
of the data.

If the telemetry frame contains samples of the n
sensors, the difference frame can be represented as a
column vector d of dimension n:

d=(dy, d, ..., dj, ..., dn)".

Assuming, that the telemetry data have the bitness
of the m, each element of the column vector d;i can be
represented as a bit sequence and written as a row vector
b of dimension m:

di=bi= (bi,l, bi,z, ey bi,j, ceey bi,m).

Thus, a column vector d can be represented as a
matrix B, of dimension n x m:

B=(by, by, ...,bj ..., by)".

Such an analysis of telemetry data allows combin-
ing operations to reduce the dynamic range of the data
after the delta encoding and detection of correlations be-
tween adjacent samples.

3. Compression Algorithms

It is proposed to use the following compression al-
gorithms: the algorithm is based on the account of cor-
relation between unset bits [5] (CAL); the algorithm is
based on the account of correlation between set bits [5]
(CA2); an algorithm for constructing the Elias gamma
code (CA3); an algorithm for constructing the Elias
delta code (CA4).

Algorithms account correlations between zero and
one bits were selected on the basis of the study [5] which
shows a sufficiently high efficiency. It is also assumed
that, according to the results obtained in study [6], the
use of algorithms for constructing prefix codes can be
effective on a par with the algorithms that take correla-
tion into account.

For the algorithm, based on the account of correla-
tion between unset bits torus was chosen as a surface on
which data was displayed. It allowed to search areas
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without present borders at the data location on the sur-
face bounded by a rectangular area, instead of sequential
search and expansion of the homogeneous regions was
used Kadane's algorithm specially modified for the con-
sideration of this case [7], all these made possible to
search and expand zones in a single operation.

Data conversion between rectangular area and the
surface of the torus occurs according to the following
formulae:

bij =t i=i'+n-{lJ; j= j'+m-\‘iJ,
' ' n m

where i — index, indicating the sample number in
the frame data, j — index, indicating the number of dis-
charge per sample, i’ and ;- introduction of indices i’
and ;" in the coordinate system of the torus, bi; — the bit
of sample, represented in the coordinate system of the
rectangular area, t;;;- — the bit of sample, represented in
the coordinate system of the torus.

The algorithm is based on the account of correla-
tion between the set bits, built on the notion of the bit
frame data as a logical function of several variables
(LFSV). In this case, compression is a procedure for
submission LFSV as perfect disjunctive normal form
(PDNF), followed by the minimization algorithm
Quine-McCluskey.

As prefix codes is suggested to consider Elias
gamma and delta codes. It should be noted that Elias
codes has one major drawback for this case. The code
applies only to the encoding of positive integers. To ad-
dress this shortcoming, it is necessary to establish a one-
to-one mapping (bisection) f: x — y, where x € X, and
VEY.

The advantages of Elias codes include the fact that
they allow the encoding in the case where the maximum
value of the encoding cannot be determined in advance.
This feature allows encoding any data bit in uncertain
boundaries.

From results presented in the study [8], the gamma-
codes of the first fifteen numbers are shorter than delta-
codes, and gamma-codes of first thirty-one numbers are
not longer than delta-codes thus the gamma-code is even
more effective than the delta code; the less uniform dis-
tribution of numbers encoded - the more likely is the fact
that their values are close to zero. In this case serves sta-
tionary frames encoded using a gamma-code and using
transient delta code.

4. Evaluation Criteria

To achieve the greatest possible value of the com-
pression ratio of each frame, the compression algorithm
can be selected by frame compression of all available
algorithms and choosing the best one. This approach is
the most effective, but it requires lots of system resource
and time. In order to increase performance and speed of
the system, it is proposed to enter into ASCs methods
for calculating the estimated characteristics of the
frame, on the basis of which there will be the choice of
a particular algorithm for the most optimal frame com-
pression.

To estimate the frame and select the optimum com-
pression algorithm, it is proposed to use the following
criteria:

1. The calculation of the bits quantity which differ
from the "background" frame, where the quantity of
bits is defined by the largest number;

2. Calculate the frame entropy;

3. Assessment of the "neighborhood” of each
frame bit, which is understood as the sum of the current
bit and the arithmetic average of the amount of bits
within its surrounding neighborhood described as a
square with sides of predetermined length;

4. Search dihedral group frame;

5. Calculation of the frame checksum.

First and second criteria allows the numerical eval-
uation of the frame excluding its internal structure, it
presumably can lead to increased productivity due to the
loss in the compression ratio. A third criterion offers
correlation within a frame, it is possible will allow to
obtain an increase of the compression ratio but with to
falling productivity. A forth criterion is also based on
the account of some correlation within a frame, but it is
also expected to find the "golden mean" among other
methods, suggesting a simultaneous increase in both
speed and compression quality. In turn, it is assumed
that the criterion based on the calculation of the frame
checksum will allow an explicit transition from an in-
crease in the compression rate to an increase in its effi-
ciency.

The first criterion allows evaluating a frame by
counting the number of bits different from the "back-
ground”. In this case, the estimated characteristic y; is
calculated according to the following formulas:

n m
i=L j=L
. S,, S,<S,
1= 1
Sy S, <S,
where n — the number of samples, m — the number
of digits, Sy — the number of unset bits, Sp — the number
of set bits, b;; — j-th bit of the i-th sample.
The second criterion allows evaluating the frame

by calculating its entropy. To calculate the entropy was
used the classic formula, proposed by C. Shannon:

N
H=->"p,-log,(p,) (1)
i1

where H — the entropy; N — the number of the oc-
currence; p; — the probability of the i-th occurrence.

As consideration for the submission of the data
frame is only two states, as every bit of it can accept
either set (occurrence a), or unset (occurrence b), con-
sidering the given (1) the expression for calculating y.
criterion will be as follows:

72 ==N,- P, -10g,(p,)~ N, - p, -log,(p, ).
where Na, Ny — number of event times occurred to
a and b; P,, Py — the probability of a and b occurrence.
The third criterion allows estimating the frame by
finding the "neighborhood" for each bit. In this case, the
estimated characteristic ys is calculated as:
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n_m i+h  j+h bi i

ya=2 2 bt 2 2by =
i1 j i5-hasih o i
VI =i ; V=],

where h — the side length of a square describing
neighborhood (hereinafter, h is taken to be unity), g ; —
number of bits that are in the "neighborhood" of the cur-
rent.

The fourth criterion allows estimating the frame by
finding the dihedral group of the frame, which is under-
stood as the symmetry group of a regular polygon, in-
cluding both rotation and axial symmetry [9]. This ap-
proach is necessary to bring the right frame of mind to
the quadrilateral according to the following formulas:

g

L:{ Yn-m —‘; Bin =D

D - Biny VI-n+J<n-m
4 0 VI-n+J>n-m
i=1n; j=1m; I=1L;J=1L,
where, L — length of the right side of the quadran-
gle, D4 — frame, presented in the form of a right quadri-
lateral, B — representation of the frame in the form of a
row vector.
Dihedral group D4 has eight axial symmetry — four

rotation (di-ds), and four turnovers (ds-dg), then the es-
timated characteristic ys is calculated as:

Vo= L zL:[(D4le @dlm )+ (D4u @dzw, )+...+(D4le @d8le )]

1=1 J=1

The fifth criterion y5 allows us to estimate the
frame by calculating its checksum using the widely
known CRC32 algorithm [10]. Here it should be noted
that the result of the algorithm is a control sum consist-
ing of eight hexadecimal numbers, from which it is pro-
posed to take the first Q characters (in this work the
number Q was arbitrarily assumed to be equal to two).
In this case, we can assume that the larger the value of
Q, the more time it will take to compress, but at the
same time, its effectiveness will increase.

The proposed evaluation criteria and compression
algorithms are encouraged to use the following algo-
rithm:

1. The test frame is calculated according to one of
the proposed methods;

2. If the criterion is not met previously, run to
items 3-5, otherwise must be performed the item 6;

3. The frame is compressed all the available com-
pression algorithms, and the algorithm identifier is
stored with the highest compression ratio;

4. The results are entered into a table consisting of
two columns where the first column — value criterion,
and the second — the identifier of the algorithm;

5. Frame shrinks the selected algorithm;

6. The compression frame occurs by an algorithm
identifier, which is contained in the second column.

5. Experimental Studies

Testing was conducted using several sets of telem-
etry data received from the different objects. Volume of
data sets consists of 10 to 20 thousand frames. The data
frame in the present case was a set of single-byte sen-
sors counts and for different sets of data frame includes
a number of different sensors (32 ... 56).

Tests were carried out on a PC such as an iMac
CPU Intel Core i7 (3,1GGts) and 16GB RAM. Table 1
represents the average compression rate (ACR) data set
and the average compression time (ACT) of one frame,
for stationary and non-stationary data using the pro-
posed algorithms. Table 2 represents the average num-
ber of uses (ANU) of each algorithm when sharing al-
gorithms CAl — CAA4.

Table 1. Qualitative Results of the Work of Compression Algorithms

. For stationary data For non-stationary data
Algorithm
ACR, u ACT, ms ACR, u ACT, ms
CAl 4,699 3,052 2,942 28,387
CA2 3,994 0,593 1,939 2,674
CA3 5,542 0,033 4,397 0,042
CA4 5,041 0,029 3,935 0,036
CAl-CA4 5,756 3,746 4,411 31,281
Table 2. The Results of Quantitative Research Work of Compression Algorithms
Data type Algorithm
CAl | CA2 CA3 CA4
Stationary data 1763,7 | 858,0 | 16048,3 | 32,3
Non-stationary data | 116,0 | 20,5 | 15049,5 | 180,0

The results show that all of the algorithms are suit-
able, providing the compression ratio, in fact there is no
absolute superiority of one of the algorithms of any
other, whereby their joint use is justified in order to in-
crease the average aspect ratio.

Table 3 represents the average compression rate
(ACR) data set and the average time of one frame com-
pression (ACT) for stationary and non-stationary data
while using the proposed criteria for assessing the data
frames.
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Table 3. The Results of the Research Work of the Evaluation Criteria

Criteria For stationary data For non-stationary data
ACR, u ACT, ms ACR, u ACT, ms
Y1 5,647 0,334 4,189 3,795
Y2 5,647 0,341 4,189 3,847
Y3 5,677 1,103 4,402 10,357
Y4 5,655 0,364 4,345 2,105
Y5 5,484 4,336 4,321 38,041

An analysis of the obtained data shows that all the
proposed criteria have approximately the same effi-
ciency (from the point of view of the selection of the
compression algorithm) when processing stationary
data. At the same time, the ys and vy4 criteria provide a
somewhat higher value of the average compression ratio
and have significant time costs, which reduces their
overall efficiency. It can be noted that the most effective
criterion for the case of stationary data is the criterion
v1, Which has the smallest average compression time.

For the case of processing non-stationary data, the
v3 and ys criteria are also best from the point of view of
ensuring maximum compression efficiency, however,
for both criteria the average time required for compres-
sion increases several times, in comparison with the
case of stationary data processing. According to the
overall efficiency, in this case, the ya criterion, which
provides a somewhat smaller value of the average com-
pression ratio, is winning, but with the minimum of all
the criteria considered, the average compression time.

6. Results and discussion

In general, we can conclude about the correctness
of the assumptions made above about the proposed cri-
teria. Thus, the criteria y1 and y. allow obtaining the
maximum increase in the compression rate, with the
maximum compression ratio drop. On the other hand,
the criterion y3 allows one to obtain the maximum in-
crease in the compression ratio, with the maximum
compression rate drop, and the y4 criterion allows one to
obtain an average increase in the compression rate, with
an average drop in the compression ratio. Thus, it can be
argued that in order to obtain maximum efficiency of the
compression system, several (probably all) of the pro-
posed criteria should be used, with an analysis of the re-
sults obtained with their help.

Thus, the results obtained from the research show
that application of all the proposed criteria is justified,
and their joint use can improve the efficiency of the
compression system. In this case, when the maximum
compression efficiency of the system is required, the cri-
terion y3 or ys should be chosen, and in the case when
the minimum processing time is required — y1 or y2. In
the same case, if the task is to ensure the overall effi-
ciency of the compression system, i.e. keeping the bal-
ance between speed and efficiency of compression, then

the preference should be given to the criterion ya. It can
also be assumed that the compression subsystem should
not be limited to one criterion, but to analyze the esti-
mates obtained in different ways to avoid a significant
reduction in its effectiveness due to the mixed type of
real data.
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AHHOTALIUA

B crathe paccmarpuBaeTcs 3ajava JIMHEHHON (GUIBTpAllMd W MHTEPIOJLSIIMU Ipollecca, KOraa
CIICKTpaJIbHBIC (I)yHK]_lI/II/I OI_HI/I6OK N3MEPCHUA U TIOJIEBHOI'O0 CHUTHAJIa SABJIAIOTCA HHTCPBAJILHO HECYCTKUMH U
YIOBJIETBOPSIIOT M3BECTHBIM alpHOPHBIM OTpaHHuYeHHsIM. PaccmaTpuBaercs rapantupyromas (MUHHMAaKCHas)
OIICHKa MO0 CpE€AHCKBAAPATUYCCKOMY KPHUTCPUIO KadeCTBa YaCTOTHOM XapaKTCPUCTUKNU HWHTCPHIOJIALIUN U
(bunpTpalMK NpU HAMXYIUIEM TMOBEJACHUH OIMMOOK HM3MEPEHHUH M BO3MYIICHUH C HEYETKO WHTEPBAIbLHBIMH
CIICKTPAJIbHBIMU TNIOTHOCTAMM. HpI/IBO,I[I/ITCSI I/IJIJI}OCTpI/Ipy}OH.II/Iﬁ npumep. BrrgacusroTes JAOCTATOYHBIC YCJIOBHSA
CYHIECTBOBAHUA BCpXHeﬁ OLCHKHU IJIA MaKCHMaJIbHOH AUCIiepcun OIINOKH HUHTCPIIOJIALNN U (I)I/IJ'ILTpa]_II/II/I.

KiroueBble cjoBa: IuHEHHas (I)I/IJ'ILTpaL[I/ISI, HUHTCPIIOIALNA, MHWHHMAKC, HWHTCPBaJIbHAsl HCEYCTKOCTD,
I/ISMCpHeMHﬁ CHUT'HAJI, IITYM I/ISMepeHI/Iﬁ, CIICKTpaJibHasd IJIOTHOCTb, CEAJIOBAA TOYKA.

Abstract

In the article, the problem of the linear filtration and interpolation of the useful signal and noise is examined
when the spectral function of the errors of the useful signal and signal is the interval fuzzy and satisfies the a priori
known restrictions. It is examined the guaranteed (minimax) value in terms of the r.m.s. performance criterion
frequency response is sought for the situations of uncertain signal and noise spectra with the interval fuzziness
spectral densities. Example is provided. It is deduced the sufficient conditions of the existing of the upper value

for the maximum error’s dispersion of the linear interpolation and filtration.
Keywords: linear filtration, interpolation, minimax, interval fuzzy, frequence response, signal, noise, spectral

density, saddle point.

1. Beegenne

3amada JIMHEWHOW MHHUMAKCHOW (QHIbTpAIMH
CTALlMOHAPHOTO MIPOLECCA C HEMPEPBIBHBIM U IUCKPET-
HBIM BpeMeHeM rocTtaBieHa u pemena O.M. Kypku-
HeIM [1]. Ota paboTa sSBMWIIACH CTUMYJIOM MHOTOYHC-
JICHHBIX WCCIIEIOBAaHMMH, MPUBEIIINX K CO3JAaHUIO TEO-
puM  JTHHEHHOW (WIBTPAalWH, OSKCTPANOSINA U
WHTEPIIOISALINH CTAIIMOHAPHBIX BEKTOPHBIX CITyIaiHBIX
MPOIIECCOB B YCJIOBHUSIX HEYETKOCTU JIMHEHHOM IuHA-
MUYECKOH CUCTEMBI, NPUCYTCTBYIOIEH, B YACTHOCTH, B
MAaTpUIle CHEKTPAIbHON INIOTHOCTH U3MEPSEMOTO CUT-
Halla U MOMEXU U3MepeHHui cuCteMbl. B crarthe pac-
cMarpuBaeTcs 3a1ada (GuIbTpauyu ¥ WHTEPIOJSIINUT
nporecca, Korja CleKTpainbHble pyHKIMHM OIIHOOK 13-
MEpEHHUs] U TMOJIE3HOTO0 CHTHaNa SBIAIOTCS HHTEp-
BalbHO HEYETKMMH U YIOBJETBOPSIOT H3BECTHBIM

anpUOPHBIM OorpaHudeHusM. PaccmarpuBaercst rapas-
TUPYIOILAs OLIEHKA, [10J] KOTOPOU TOHUMAETCS HauIy4-
11ast OLIEHKA IapaMeTPOB MOJIE3HOTO CUTHAJA B CMBICIIE
MUHHUMYMa CpEIHEKBAAPAaTHUECKOW OMMOKH MpH
HaMXy/IIeM OBECHUN OMINOOK U3MEPEHHH B BO3MY-
IICHWH ¢ HEYETKO HHTEPBAJBHBIMH CHEKTPATbHBIMU
IUTIOTHOCTSIM, NPHHAIISKAIIMMHA HEKOTOPOMY MHOJe-
CTBY E HEOTPHLATEIBHO ONpeieNieHHbIX GpyHKIni. Oc-
HOBHas TNpoOJieMa, BO3HUKAIOMIAsA B 3THUX YCIIOBHSIX,
CBsi3aHA C POOACTHON YCTOIYMBOCTHI0 MUHUMAKCHOTO
¢UIbTpa MO OTHOIICHHIO K HEW3BECTHOM T2 CIIeK-
TPaIbHOH INIOTHOCTHU MOJE3HOTO CUTHANIA U HEU3BECT-
HOM CIEKTpaibHOU IVIOTHOCTU IIOMEXHU U3MEPEHUIM f{‘

B BHJIC MHTEPBAJIbHOW HEYETKOCTH, MIPUCYTCTBYIOIICH
B MOJICJI M3MEPEHHUH CCTEMBI B BUJIE!
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PRa) =T,1-q) +Tq &)

rme 15,11 -  rpanuuHble
Po=P&a) . q [01].

[Toxa3piBaeTCs, YTO ATOT MHHUMAKCHBIN (QIIBTP
COBIAJIaCT C ONTHMAJIBHBIM ( B TOM K€ Kiacce)
JUHEHHBIM  (QUIBTPOM  JUII  HOBOTO  CHTHANA,
MPEJCTABISIONIEIO  COOOW  aJINTUBHYID  CMECh
HCXOITHOW TOMEXHU C HE3aBHCHUMBIM OCIBIM IIYMOM.
CrieKkTpajbHbIC HHTCHCUBHOCTH “IIYMOBBIX JTOOABOK”
CUTHAJIA W TIOMEXH MPOTOPIMOHATBHEI BEIMYMHAM
MOTPEIIHOCTEMH, c KOTOPBIMHU OTIpEICIICHBI
KOppeNsIHOHHbe (YHKIWHA CHTHATa ¥ TIOMEXH.
OrneHeHa TOYHOCTh HMHTEPIONSIMA W TIPHBOAHUTCS
cpaBHeHHe c ¢uiapTpoM Bumepa — Kommoropogsa,
MUHIMHU3HPYIOMIETO, KaK HW3BECTHO, KBaIpaTHIHBIN
KpUTepuid  OMMOKM  OICHWBaHWA. [Ilpm  3TOM

peanuzanuu

nepemenHas ( B (1) BemonHAer  QyHKIMIO

HMHTEPBAIN3UPYOLIETO napamerpa, HU3MEHEHHE

xotoporo B mpenenax uuteppana [0,1] moposxmaer
KOHTUHHYYM pealn3aiui ‘F{‘{q) 3HaueHus Il,-rl

MIPEACTABISIIOT COOO0M TpaHUYHbIC pealn3aliu ‘F{‘{q) .

[onyueHHBIE BBIBOJBI BIIOJHE aHAJOTMYHBI BBIBOJAM
paboTel [2] mus 3amaun  OOHAPYKCHHS HETOYHO
N3BECTHOTO CHTHAJIA B IIyME C HETOYHO M3BECTHBIMHU
KOPPETALHOHHBIMU CBOHCTBAMH.

2. [TocranoBKa 3aga4u

ITo pe3ynpTaTaM cKansIpHOTO HAOMIOACHUS HA UH-
Tepsane Bpemenu { € (—oo, -+-oo) CTallMOHAPHOT'O

ClIy4yalHOTO Ipoliecca

§()=5()+ (1), @
MS(t) =0,ME(t)=0; ME®)S(7)=0 Wi, te(-00,+o0)

TpeOyeTcsl OLIEHUTH TMHEHHOE MPeoOpa3oBaHue C
HW3BECTHOM YaCTOTHOH

xapaktepuctukoit (4X) Q(ﬂ.) npouecca §(t) (

Z "IaCTOTa). (0] CIICKTPAJIbHBIX MEpax B3aMMHO HEKOP-
PCIMPOBAHHBIX CTAITMOHAPHBIX

CITy4alHBIX TIPOLIECCOB § (t) u S(t) (momexu n
TMIOJIE3HOTO CUTHANA
COOTBETCTBEHHO ) W3BECTHO JIMIIIb, YTO

dB,(W)=T (V)dA, i=1,2, ®)

riue 1:1(2“)’1:2 (ﬂ) - W3BECTHBIC HEYETKO WHTEP-

BaJIbHBIC C

HEKOTOPBIMH

TOTPEITHOCTSIMA CIIEKTPAIbHBIE TUIOTHOCTH, 3a-
nanneie B Buje (1),

MPUHAJIEKAIHE HEKOTOPOMY BBIMYKIOMY MHO-
JKECTBY JIOMYCTUMBIX

HEOTPHIIATEIBHO

OINpeACTCHHBIX  (QYHKUMI

- _ — — q)
== .:1 X 52. O003HaYNM - MHOKECTBO 4aCTOT-

HBIX XapaKTePUCTHK G(ﬂ) (usndecku

HEOCYLICCTBUMBIX JINHEHHBIX (QUIBTPOB (MHTEp-
MTOJISITOPOB) HITH

MHOXECTBO (DM3HYECKH OCYIIECTBHMBIX JIHMHEH-
HBIX (HIBTPOB

DG T, T) = [{IGD I dBy(D)+]G(D) - QA dE}

- (I)yHKIII/IOHaJ'I AUCIICpCUn OIIHOKU OLICHUBAHMU.
Bosznukaror JABC B3aUMOCBs3aHHBIC 3a1a4u.

1. Haiitru YX MHMHUMAaKCHOTO HEYETKO HHTEp-
BaJbHOTO MHTEPHOIATOPA.

min sup D(G,T,T,)= sup D(G’,T,T,) @

Gel 12 a2

2. BBISICHUTB YCIOBHSI CYIIECTBOBAHUS CEIJIOBOM
<0 +0 -0

(G 1T1’T2 ) y

D(G,T ’TZ) U HaliTH ee:

TOYKH (yHKIIMOHATA

Tieg; i=1,2

(G,T,.T,) <D(G,TLT,%) 5)
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Perrenve 3anaun 1 npuseaeHo B MoHOrpaduu [1]
B YCJIOBHSAX , KOTJIda HEU3BECTHBIE COCTABJIAIOLINE CIIEK-

TpaJbHBIX IUIOTHOCTEH ﬂ(ﬂ),fz (ﬂ) MIPUCYT-

CTBYIOT KaK HEONpe/ieIeHHbIe (haKTOPBI, yOBIETBOPS-
IOIIME 3a/JaHHBIM MOMEHTHBIM HEpPaBEHCTBaM, B KOTO-
poit moka3zaHa teopema 2.1 (cm. [l,c. 31] ) o
CYIICCTBOBAHWUHU PEUICHUS B OopMe TBOHCTBEHHOH 3a-
a4yl BBIOYKJIOTO TNporpammupoBanus. Hacrosmias
CTaThsl HamMcaHa B passuthe [1] u mocesimeHa pere-
HHIO 3aJadydl 2 B YCIIOBUSX HETOYHO M3BECTHBIX B
KJIacce HEYEeTKO MHTEPBAIBHBIX (QYHKIMI CHTHANa U
MIOMEXH M3MEPEHHH, PHHAIICKAIMNX K HEKOTOPOMY
MHOXKECTBY HEOTPHIATEIHLHO OIPENENICHHBIX (YHK-
HH.

T.(A) =T,(A) + ST, (4),

31ech T1 (ﬂ,),T2 (ﬂ) - TpeAroNaraeMbIe 3Have-

HUS CIIEKTpalbHBEIX GyHKIMHA. Be3ne nanee, canraercs,
YTO B3aMMHasl CIIEKTpaibHAs QyHKIMA GuibTpyeMoro

S (t) 1 HaOJII0aeMOTO y(t) MPOLIECCOB PaBHA TOX-
JecTBeHHO Hymio. [lomaraem Taroke, 4TO (QYHKIHH

Tl (ﬂ’)’ 5T1 (ﬂ') sz (ﬂ,), éTZ (ﬂ) MOXHO pac-

CMaTpHuBaTh Kak IIp HOIMKEHHO

(Gi(1).G,(4))

HAACJICHHOI'O

— 1/2
lol=(p.0)""
C‘II/IT&GTC?[, YTO OTHOCHUTCIIBHO HOFpCH.IHOCTCfI

5T1 (ﬂ,), 5-[-2 (ﬂ,) M3BCCTHO JIMIIb, YTO OHU OTrpaHU-

YeHBI TI0 CIIEKTPAILHOM ONepaToOpHON HOpME

16T, (D) lley <A, ()
16T, ey <A,

rzie oneparopras HopMa || ||, mommmaercs xax

ornepaTopHOM HOPMOM

MaKCUMaIbHOE

COOCTBEHHOE YUCJIO CHMMETPUIHOTO orepaTopa (
B KJ1acce 0000IIEHHBIX

¢GbyHKOHU).

0603HauMM uepe3 S KJIacc BCEBO3MOXKHBIX JIH-
HEHHBIX OLIEHOK

HU3MEpPSIeMOTO CHUTHANIA

S(t) = j §(t-7)y(z)dt, ©)

a uepes S u Q xnacent CTaLlMOHAPHBIX CIIydaii-
HBIX TIPOIIECCOB,

onpenensseMbix orpanmdeHusMu (7). TpeOyercs
HaWTH HaWITy4dIIyIO

3. Ofwee pemieHHe 3aJa4Yd MHHHMAKCHOIO
OLlCHUBAHUA
3.1. OnTuMaJIbHAsA MHTEPIOJSIUS

Be3 orpannuenns obmHOCTH OyIeM CIUTATH, YTO
HEOTPHLATEIHHO-
oIpe/ieJIeHHbIE MaTPUYHBIE CIIEKTPAIbHBIE TLIOT-

HOCTHU -rl(l)’-l:lz (ﬂ,) H3BCECTHBI C HCKOTOPBIMHU I10-

TpEIIHOCTAMU é—lj (l), 51:2 (ﬂ/) COOTBETCTBCHHO !

T,(2) =T,(4) + 5T,(4)

3a/IaHHbBIC
OIIpEIEIICHHBIX
CaMOCOMPSKCHHBIX OMEPaTopoB M3 cerapabdels-
HOTO TWIKOEepTOBa
OPOCTPAHCTBA KOMIUICKCHBIX GyHKuui [ 7 ]

Apa JIMHEHHBIX HEOTPULIATEJIEHO

L2 (—OO, +OO) CO CKQJIIPHBIM IIPOU3BEIECHUEM

~ {18 (2)d2, ®

rapaHTHPOBAHHYIO C TOYKH 3pEHHS quctepcuu (3)

JIMHEHHYIO OIEHKY § (to) npomecca S (to) 10 U3Me-

peHUAM y(to) IIOJIE3HOT'O CHI'HaJIa §(to) B CMECH

C IIyMOM 5 (t)

M[5(t,) - 5(t,)] — min sup, (8a)

€ Zen

KOTOpoe IaBano Obl B OIPENECIICHHOM CMBICIIE
HAWTYYIIyIO OIEHKY

HEKOTOPOTO 3aJ]aHHOTO JINHEHHOTo IpeoOpa3oBa-
HUsI, KOTOPOE 3aJaeTCsI

CTPOKO#i 4acTOTHBIX Xapakrepuctuk Q(A) mo-

JIC3HOT'O CUT'HaJIa.
CHCKTpaJ'II)Haﬂ INIOTHOCTh OIICHKHU §(t) HUMECT

BUJL

S=GVT(R) ©

YacToTHasi XapaKTepUCTHKA JIMHEHHOTO mpeodpa-
3oBaHus (8)

G(A)= Te'mg(t)dt
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B cirydae 3amaun GmibTpauy Ha 3JI€MEHTH MHO-
JKecTBa

() N LZ(—OO,+OO) HAJIOXKEHO JOMOIHHUTEIb-

HO€ YCJIOBUEC aHAJIUTUIHOCTHU B HIDKHEH TIOJIYIIIIOCKO-

cru ImA <O0.
Takum 00pa3om, 3a/1a4a CBOAUTCS K OTHICKAHHIO
YaCTOTHOM

+00

XapaKTePUCTUKU G(}L) 110 MUHUMaKCHOMY KpH-

tepuio (8a).

[Ipu BBIMOJHEHHWH YKAa3aHHBIX BBILIC YCIOBHI
JIMCTICPCHs OMIMOKK (PUIBTPALIMN MM WHTCPIOJISLIUH
(yHKIMOHaNa B Cilydyae CKaIIPHOTO HaOJIIOJCHUS
3aja4a HECKOJIbKO ympolnaercss ¥ (yHKIHOHA
KauecTBa  OLCHUBAHHSA  BBINILAUT  CICIYIOIIHM
obpazom:

DGT.T,) = [{IG(A) I [T(2)+ ST, (A G(2) -QU) [Ty(A) +oT,(A)]d 2} (10

—0

IMockonbKy D(C;,T1 ’Tz) KBaJpaTH4Ha [0

G( A ) T.€. CTPOrO BBIMYKJIA MO é( A ), U JTMHEHHA
o Ty (4),T,(4).

COOTBETCTBYIOIIICE  MpolleccaM C  OTPaHUYCHHOMN

,HPICHGpCI/ICﬁ CIICKTPAJIbHBIX IUIOTHOCTEH HU3MEPSCMOTO
CHUI'HAJIa U MOMCXH HU3MCPCHUS, SABJISICTCA BBIITYKJIBIM

—

MHOX)ecTBO = = =, X E‘z ,

koMmaktoM. [oaToMy cemioBasi TouKa B JTaHHOH HIpe
cymectByer [1].

GAT,(A) + STy (M +[G(A) —QAIT,(A) +6T,(A)] =0,

OTKyJa

G(A) =T,(A)Q) I (T(1) + T, (1))
T,()T,(2)

DfLm@+ﬁu)

W3BecTHO [4], 9TO ONTUMANBHBIN ( B KJIacce BCEX
uIbTpOB ) GUIBTP

IlyreM  MHHUMH3ALUH  TOAUHTErPAIBHOTO
Beipaxkerns u3 (10) mo G( A ), HOJIy9HM YpaBHCHHE
JUIsi  u300paxkeHHss BecOBOM  (pyHKUUM G( 1)
HHTEPIIOJSITOPA

(11)
2
|Q(A) | dA (12)

TIPY 3aJIaHHBIX T1 (ﬂ,),T2 (/1) MUMEeT BHJI, COBIIa-
narormuii ¢ (11). IIpu aTom

S0 T T\ _ S0
sup D(G,T,,T,)= sup D(G",T,+5T,T, +3T,)
Tieg; =12 16T lley <A; i=1.2
Hmeet mecTo. IUTOTHOCTH Ti ( ﬂ) c |_2 (—oo, +oo), =12
Teopema 1. N
Jiin  moGol  HeoTpHIATENBHO-OMpeneieHHod  MEET MCCTO6B€pXHiI$I OLICHKA JUIsl MAKCUMAJIbHOH JHC-
CTEKTPATBHOIT HepCUH OMUOKY HHTepHOIIUH (puiasTpanun)

sup D(G",T,T,)

Te5; =12

Jloka3aTenbCTBO TEOPEMbI AHAJIOTMYHO JI0Ka3a-
TENbCTBY, IPUBEICHHOMY B IPUIIOKEHHHU PaboThI [ 2 ].
WHTeprionsiuunio n GuIbTpanuio mpy noMouy Gpuibrpa

GO( ﬂ,) OyneM Ha3bIBaTh POOACTHO YCTOHYMBOM MO

OTHOULICHUIO K BO3MOXHBIM N3MCHCHUIM
T,(4).T,(4).
supD(G,T,+4T, T,+4T,) - sup
6T lley <Ay ji=L.2 6T lgy <A, i=1.2

SSljplléo(/l) i (UPIT,(4) ey +A.) +supl G'(4)-QU)IP (UPCITo (D) +A,)

Hcnone3ys Teopemy 1, MOXKHO TOKa3aTh, 4TO abd-
COJIFOTHBIH BBIMTPBIII

3a cyeT YCTOMYMBOHM (WIbTpauuu (MHTEPHOIS-
1un) OyJIeT OL[eHUBAThCS

BEIMYMHOHN pa3HOCTH

D(G’,T, +4T,,T, +4T,),
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<0
KoTOpas Bcerna Gonpme Hyss, Tak kak G (ﬂ,)

TI0 OIIPENIeNICHUI0 MUHUMH3UPYET MAaKCUMAJIBHYIO IUC-
MEPCHUI0 OMHUOKN QIIBTPAH (MHTEPITOIISIII)

supD(G,T, +4T,,T,+6T,)

”éTi“E\/ <Ai=L2

— 2 -2
eff—tr(AlTl-AZTZ) (T1+T2) (T1+T +A I +A

rae uepes tr (q 0003HaveH oreparop clieaa, ue-

pe3 | o603naucna eIMHUYHAsl MaTPUIIA .

AHarorn4Has omeHKa Oblla TOJy4eHa OIeHKa
Ut 3QPEKTHBHOCTH YCTOWYMBOH IMHEHHOH QrTbTpa-
MU CITYYAifHBIX CUTHAJIOB [2] pH HETOYHO M3BECTHBIX
KOPPEISIMOHHBIX (DYHKIMI CHTHala M MOMEXH CHUI-
Hajla, TaKkKe IPEeACTaBIAONIeH CO00H aaTUTHBHYIO
CMCCh I/ICXOZ[HOﬁ IIOMEXH C HE3aBUCUMBIM 6eJ'II)IM my-
MOM JIMHEHHBIM (PHIBTPOM.

YeMm OouibllIe Al WA Az’ TeM Oosblie 3ddek-

THBHOCTB.
3. 2. OnrumanbHas pUIBTPANHA

Chauana pasbepem 3amady (UIbTPaLUH, KOTZA
MOMHMO YCJIOBUS (DM3MUCCKOM peanu3yeMOCTH Ha
(UIBTP HUKAKUX JIOTIOJHUTENBHBIX OTPaHHYCHUI He
HaJIO)KEHO, T.€. BEKTOp MepelaTouHbIX (QYHKIMN

Pk (ﬂ), k= 0,...,n OT BO3MYIIEHUSI K CHUTHALy HE

UMeeT OCOOCHHOCTEH B HIDKHEH ITOYTLIOCKOCTH. B co-
otBeTcTBHH ¢ Teopemoii 1.2 (cm. [1,c. 21]) ycnoBue or-

THMaJIbHOCTH GO( /'L) 3aK/II0YAETCS B BBITOJIHEHUU

COOTHOIICHHUA

B ciyuae, xorma Q(A) = 1, T.e. B 3amaue npo-

CTOM MHTEPNOJILMHU 3(PPEKTUBHOCTD 3a CYET YCTOHYH-
BOH (pUIbTpALIUH
Oyzner paBHa

-1
|
2+ M1+ ARD (13),

Xy (MG QANT, (ST, (A)=Eo (M), 14)

rIe é/ 0 (ﬂ,) - HEKOTOpas aHATUTUYECKAS B BEPX-

Hell MONTyTIIOCKOCTH (QYHKINSA, a
X,(A) = (1) + T,(4) as)

[IpoBexem (akTopu3zanuio GyHKIIH
X, ()= X, (A)X, (1) , rae uepes )ZJ (1) n
)Zu (ﬂ,) 0003Ha4YeHbl QYHKIHH, aHATUTHYECKUE CO-

OTBETCTBEHHO MpPH IpU Im(ﬂ,) <Qm Im(ﬂ,) > 0.
Kak usBectHO

[5], mo Teopeme Bunepa — Ilenu takoe mpencras-
JICHHE CYIIECTBYET

TOI'/Ia ¥ TOJLKO TOTJa, KOraa

+T o3
In Xu(j»)d/1> _r (159
1+ 4

T

Torna (14) MoOXeT OBITH 3aIIUCAHO TaK:

X,(AG(A) = (T,(A) + ST,(ANQAUAIX™ (A)] "+ U(A),

rre U (ﬂ) = é/ 0 (ﬂ,)/ )Zu (ﬂ) - GyHKUMS,
aHAIMTUYECKasl B BEpXHeil
HOJYIUIOCKOCTH.

1!
F ()= o T

-T

AHAJIMTUYCCKYIO B HIDKHEN TMMOJYIIJIOCKOCTH aau-
TUBHYIO
cocrasisiromyro pynkunn F(A4) [ cenapanuto

dyHKIHH F(ﬂd) 1
OrMeTuM, 4YTO Ha

Im(/1) = 0 ¢pynxuus (156)

NEHCTBUTEILHON  OCH

F(ﬂl)ﬁdﬂl’ Im(21)< 0

Beenem crienyromiee o6o3nauenus. Ilycts 3agana
KOMIUIEKCHO3HAYHAs

GbyHKIHSA F (ﬂ,l) Ha nefcTBUTENBbHOM ocu. O00-

3Ha4YUM

(156)

o0najiaeT TPaHWUYHBIM 3HAUYEHHEM, a HHTErpaj
(156) mormMaeTcst kak

unTerpan tuma Komm [4].

Boiaenus u3 neBoi ¥ IpaBoil yacTel OCIEHErO
ypaBHEHHSI

AQHAJIMTHUYECKHE B HIDKHEH MOJYIIOCKOCTH CO-
CTaBJIAIOIINE, TOTYIUM

Xy (D)G(A) = (T,(A) + ST,(ANQMAIX; (W
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OTKyZIa

G°(A) =[T,(DQN) I X; (A, 5~

rac

(16)

XJ (/1)

T,(A) =T,(A) +5T,(2)

Cunyuaif, korna Ha QUIBTP HAJIOKEHBI JIOTOJIHHU-
TEINIbHBIE
OTPAaHMYEHUS  AHAWIUTUYHOCTH  BBIpaKEHHH

G(A)- QA)P.(A),k=0,...,n
B HIDKHEH MOTYINIOCKOCTH PaCCMaTPUBAETCS aHa-

JIOTUYHO CITy4aro,
pPaccMOTPEHHOMY BBIIIE. B crity BIMAHUS BBICO-

xix actor A obpasza

ryma Tl (/1) 3aja4a ONTHMAIbHONH BHHEPOB-

ckoit ¢punprpanuu [10]

C MCTIOJIb30BAHUEM MOJICITH IMHEWHBIX OL[CHOK H3-
MEepsIeMOro CHrHalIa

(8) siBiseTCS HEKOPPEKTHO IOCTABICHHOW IO
Anamapy [6,9].

B atom ciyuae kak HeTpyaHO TOKa3aTh [6], uto
ONTHUMAJBEHOE B

CMBICIIC BUHEPOBCKOI (HIBTpalUK peryspu3o-
BaHHOE PEIICHUE

ypaBuenust (8) mo kpurtepuo (8a) umeeT BUj

¢ ois - 1 ICCWE YD) an
onT R '
TICWF+RA) G ()
TJZIe B Ka4ecTBe 0000IIEHHOr0 mapaMeTpa peryna— PETyIIIpU3aTOpPOB BHIA
PH3aLIH BBICTYIIAET
peryapusyromast QyHKIUS ﬁ(ﬂ,) U3 KJ1acca J10-
IyCTUMBIX
{Ry= {RA):Ri O, M5, [B<+T }
e H= L2 (—OO, +OO) , M - OIIepaTop MaTeMaTHYECKOTO OKHIaHMUS.
- opt (/1) T (ﬂ') /T (ﬂ“) (18)
1 MIM€eT ONTUMAJIBHYIO MOTPENIHOCTH (TOYHOCTD)
+T = =
~ T (A
MIS5, (- sO)f= — (AT, (4) a9

JlocTaTtouHBIM T, TOTO YTOOBI

OJ F’i(i) O{F’i}, ABJISACTCA BBIIIOJTHEHUE YCJIOBUS

+T
T d4 <+7T .

5271\
o R°(A)
3agaun cMoTpu B [9].

4. Ilpumep

PaccmoTrpuM npocreiiuii ciayyail, 4acto BCTpe-
YJaronuiicst Ha nmpakTuke. [1ycTh HeHa0Jr0 1aeMbIii IIeH-
TPUPOBAaHHBIN CTAllMOHAPHBIA CITy4dailHBIM Iporecc

Bonee moapoOHO MOCTaHOBKY

{et } OIMMCBIBACTCA  MOJECJIBIO  AlICPUOANYCCKOTO

3BCHA:

LT+ ICWFET,™

df, = - agdt+ bdw, tO(- T ,T) e
~ T = 01
rue 0<T<T

POBaHHBIM OJHOPOAHBIM
IIPOLIECCOM C HEKOPPENUPOBAHHBIMU IIPUPALICHU-
SAMH:

cov(

a {a)t} SABJIACTCA LCHTPU-

~

a)t,a)r) = min(t,r). apamerpsr A

u D sensores

HEOIPEeEICHHBIMY U yIOBIETBOPSIIOT H3BECTHBIM
arnpHOPHBIM

OrpaHHYEHUSIM
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O<al aJ a<T ,
0<bJ bJ b<T .

CkanspHeId  HaONIOMAaeMBIil  Iporece {ét}’

t O[O,T] OIKCBIBAETCH MOJENBIO
T

E = h(t,7)0.dr+ cu, @)

0
rie h(t,T) - W3BECTHAsl KyCOYHO-HENPEPbIBHAS
GbyHKIHS, omnpeneeHHasT Ha [O,T]X[O,T] U Ta-
Kas, 4To h(t, Z') = 0 nput < 7; napamerp C xa-

PaKTEPU3YOILIUI TOYHOCTh HAOIOICHUH, SIBJISCTCS HE-
W3BECTHBIM U HECIIYyYallHbIM U yJIOBJIETBOPSET ClENy-
IOLEMY allPUOPHOMY OIPAHUYECHHUIO:

0<clJ €Jc<T .4

¥ N .
{ t}- LIEHTPUPOBAHHBII OJHOPOIHBIN IIPOLIECC C
HEKOPPENUPOBaHHBIMU MPUPALICHUAMU:

cov(w,,®,) = min(t, 7).Mpeanonaraercs
TaKOKe YTO HE KOPPEIUPOBaHbI MEeX 1y c000il. MHOXe-

CTBO COBMECTHBIX pacrpeIeiICHUi {a)t} u {Ut} 000-

3HA4YCHO YCpe3 P, MHOXKECTBO
£ = [a,a]x[b,b]x[c,c], X = col(&,b,c).

A
KauectBo OLICHKH CTJIa>)KWBaHUA {Qt} nponecca

{ét} Ha (PUKCHPOBAaHHOM HHTEpBae [O,T] orpene-

asieTcest mo kpurepuio (8a).

T

TRtDKor+y, X =£,0<y10 n®T,

0
T T

~

ByI[CM paccMaTpuBaTh KJacc ® JA0NYCTUMBIX

HCYCTKHNX OICHOK {Qt} B CMBICJIE CYIICCTBOBAaHUA

CJICAYIOUIETO npeacia

T

3(0)= supM {1 (6, 6)°d3® 0
0

XOE, pOP

JUISL JTIOOBIX COBMECTHBIX pacIpe-

mpn N® |
nenenuit 0 OP u mapamerpos a,b u C, ynose-
TBOpsiromux (26 ) u (28 ).

CHeKTpaJ'ILHaﬂ IJIOTHOCTD IIpouecca {Qt} paBHa

bZ
f(w)= ———.
)= @+ @)
PaccmoTpum
___ b’
g(a))_ 2”(0)2 + QZ)’

MoskHo moka3ats [ 3 ], uTo asst 1000ro BEKTOp-
HOTO CITy9aifHOTO

rnporecca ﬁt = COI(ét’é?t)’ OIIMCBIBAEMOI'O

(21) u (23) npu orpannyenusx (22) , (24), umeer MecTo
HEPAaBEHCTBO JJIS KOBAPHAIIMOHHBIX  ONEPaTOPOB:

R77 J ﬁﬁ, TZIe oTeparop Rﬁ 3alaH CBOUMH KOBapH-

auMOHHBIMH GYyHKIMsIMU (cM. [3, c. 70]).
PaccMoTpuM 1OCIIEOBATENILHOCTD  CIy4YaliHbIX

onl
HPOIIECCOB {Xt }n:1* SBIISAIONIMXCS PEIIEHUEM CJIe-

JYIOIIETO HHTETPATbHOTO YPaBHEHHS
Bombreppa Broporo poaa:

(25)

rae Tg,(t,r) = 1 1 h(t,s)h(z,0)r,(s,0)dods + c?min(t, 7).

0 0
T

(to)=

Torma o Teopeme 1 (cMm. [3,c. 64]) MEHUMaKCHAS

OLIEHKA ‘9t nporecca {é} OTpeJIeTsIeTCsl KakK CIeAyo-
Ui npenen:
-

0 = 'g!e@rﬂ'{ r(t,)xX dt.

Takum 06pa3oM, ONTyUeHHAs! PETyIIpU30BaHHAS
MUHHMMAaKCHast

OLICHKA COBIIAJAET ¢ ONTUMAJILHOW PEryyspus3o-
BaHHOM OLIEHKOI (24),

b2
— ¢
101 27(w® + a%)

- io(t- z')da)

ONTHMAIBHOH B cMbIciie GpuinbTpa Bunepa — Koin-
moroposa [ 11].

4. 3aka04eHHe

B nanHO# paboTe pa3BUT HOBBIM METOJ K pelle-
HUIO 3a]1a4 MUHIMAKCHOU JINHEHHOW (DYIIbTPAIluH, UH-
TEPIIOJISAINH U TPOTHO3UPOBAHHIO CTAIIMOHAPHBIX CITy-
YaliHBIX IPOLECCOB B YCIOBUAX UHTEPBAIbHON HEUET-
KOCTH 3aJJaHHBIX CTIEKTPAJIBHOM MIIOTHOCTH MOJIE3HOTO
CHTHAJIa ¥ IOMEXH U3MEpPEHHH, TPUHAICKAIINX K He-
KOTOPOMY BBIITYKJIIOMY MHOKECTBY JOIIyCTHMBIX HEOT-
pUIaTeNLHO ONpeneNeHHbIX GyHKIN. [TocTpoeHs! on-
TUMAJIbHBIE PETYISIPU30BAHHbBIE PELICHUS WHTETpaib-
HOro YypaBHeHus BombTreppa BTOporo poja Tuma
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CBEPTKH C JETEPMUHHPOBAHHBIM SIAPOM B IPOCTPaH-
CTBE TWJIBOEPTOBBIX CIy4alHBIX MPOIECCOB, CTAIHO-
HapHBIX B IMIMPOKOM CMBICIE METOAOM MHUHHMYyMa Ma-
JKOPAaHTHON OLICHKH IO MOPSIKY YPOBHS IIyMa B He-
YEeTKOM  HaOJIIOZaeMoOM  TIPOIECCE,  3aJaBacMbIM
M3BECTHON HEUETKO — MHTEPBAIBHON C HEKOTOPBIMU
MOTPENIHOCTSIMM ~ CHEKTPAIbHOW  IUIOTHOCTBIO B
CMBICIIE TAPAaHTHPOBAaHHONW MUHHUMAKCHOM OLIEHKH.
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AHHOTADMUSA

Co3nana 6a3a SKCTIEPUMEHTAIBHBIX JaHHBIX 110 1e(OPMAIMOHHOMY YNIPOYHEHUIO TIPU XOJIOAHON MPOKATKE
JUIT aBTOMOOWJIBHBIX CTalled C MIMPOKHM [HAlla30HOM H3MEHEHHS XHMHUYECKOro coctaBa. C ITOMOIIBIO
kommnbroTepHoit Mogenu STAN 2000 mpoBeneHbI pacdYeTsl MapaMeTPOB MUKPOCTPYKTYPBI pACCMOTPEHHBIX CTaIeH
nociie ropstuer mpoxatku. Ha ocHOBe chopMupoBaHHBIX 0a3 JaHHBIX pa3paboTaHa MOJENb U MPEACKa3aHHs
YIPOYHEHUSI TIPH XOJIOJHOM NpOKaTke B 3aBHCHMOCTH OT CTENEHH Ac(opMalnuy W 3HAYCHHH IapaMeTpoB
MHUKPOCTPYKTYPBI CTaJId MOCJIE Topsiuei MPOKaTKH.

C ucnonp30BaHUeM dKcrepuMeHTanpHoro kommiekca Gleeble 3800 mst 10 Mapok aBTOMOOMITBHBIX CTaeit
pa3HOro Kjacca MPOYHOCTH MPOBEACHO HCCIEIOBAHNE KMHETUKH PEKPUCTAIIM3ALUU XOIO0AHOKATaHOTO JIUCTA B
YCIOBUSIX M30TEPMHYECKOTO OTXKMIa W IPOBEJCHO MeTauiorpaduyeckoe HCCleoBaHue IOJYYEeHHBIX
PEKpUCTAJUIN30BaHHBIX CTPYKTYp. [TokazaHo, 4TO pa3Mep peKpUCTaIM30BaHHOTO 3epHa (eppuTa c1ado 3aBUCUT
OT TEMIIEPATyphl OTXKUTa B UCCIIEAOBAHHOM NPAKTUUECKH BaXKHOM MHTEpPBaje TeMIEepaTyp.

Ha ocHOBe MOJTy4eHHBIX SKCIEPHUMEHTAIBHBIX JaHHBIX 10 pa3Mepy PEKPHCTAUIN30BAHHOTO 3¢pHA (hepputa
pa3paboTaHa MOJENb TS MIPEACKa3aHMs 9TOTO pa3Mepa B 3aBHCHMOCTH OT pa3Mepa 3epHa (eppura mocie ropsraei
MPOKATKH 1 CTETEHH Je(opManuy Ipy XOIOIHOH MTPOKaTKe.

KnroueBble cjioBa: aBTOMOOMIBHBIE CTalIM, XOJIOAHAs MPOKAaTKa, Ae(OPMAIIMOHHOE YIPOYHEHUE, OTXKHT,
pa3mep 3epHa (eppHTa, MaTeMaTHIECKOE MOJICTTHPOBAaHHUE.

ABSTRACT

An experimental database on strain hardening during cold rolling has been created for automotive steels with
a wide range of chemical composition variation. Using the computer model STAN 2000, the microstructure pa-
rameters of the examined steels after hot rolling have been calculated. Based on the created databases, a model
was developed to predict strain hardening during cold rolling, depending on degree of deformation and steel mi-
crostructure parameters value after hot rolling.

Using the Gleeble 3800 experimental complex the kinetics of recrystallization of cold-rolled sheet under
isothermal annealing conditions was studied for 10 grades of automotive steels of different strength classes, and a
metallographic study of the obtained recrystallized structures was carried out. It was shown that the recrystallized

ferrite grain size depends little on annealing temperature in the practically important temperature range.
Based on the experimental data on the recrystallized ferrite grain size the model was developed for predicting
this size depending on ferrite grain size after hot rolling and degree of deformation during cold rolling.
Keywords: automotive steels, cold rolling, strain hardening, annealing, ferrite grain size, mathematical

modeling.

Beegenne

B nocnenaue ro/ipl 3HaUNTENIEHOE BHUMAaHUE y/ie-
JSIETCSI BCECTOPOHHHUM SKCIIEPUMEHTAIILHBIM HUCCIIE0-
BaHMSM MPOLECCOB (POPMUPOBAHUS CTPYKTYPHI, Pa3BH-
BAIOIIMXCSI B XOJIOJJTHOKATAHOM JICTE aBTOMOOMIBHBIX
CTaJlell Mpu ero nociuenywouemM orxure [1-5] u paspa-
60TKe MaTeMaTH4YeCKUX MOZEIEH ISt X KOJIUIEeCTBEH-
Horo omucanus [6-11]. B Hactosmee Bpems cyie-
CTBYIOT MOJIENIN JJISl OTIMCAHHUA OTMEYECHHBIX IpoILec-
COB B CTAJIIX ONPEIEICHHOTO XHMHUYECKOIO COCTaBa
[8-11]. Omuako ¢ TOYKH 3PEHHUS MPAKTHYECKOTO HC-
MOJIF30BAHNUS 00JIee IEHHBIMH SBJISIIOTCS MOJIEIH, 1103~
BOJISIIOIINE YIUTHIBATH 3(P(PEKTH N3MEHCHHUS XUMHUYe-
CKOT'0 COCTaBa, KOTOPBIE MOTYT CIIy’KUTb IOJE3HBIM
MHCTPYMEHTOM HE TOJIBKO IIPH ONTHMU3ALUH PEXKUMOB
OTXHra, HO U COCTaBOB CTajell paccMaTpUBAEMOIO
kiacca [8]. Co3maHue Mojieneil OTMEUYEHHOTO THIIA
TpeOyeT NpOBEAEHHsI HCCIEeJOBaHWH, KaK KHHETHKH
MOJIETIMPYEMBIX ITIPOIIECCOB, TaK W 00pa3yIoMuXCcs B
pe3ynbpTaTe MHKPOCTPYKTYp, Ui CTajlell ¢ MakcH-
MaJIBHO IIUPOKUM JAHMANa30HOM HM3MEHEHHS XHMHYe-
CKOTO COCTaBa M CO3JaHHs 0a3bl SKCIEPUMEHTAIBHBIX
JTAaHHBIX, HEOOXOMUMBIX UII ONpEACTCHHUS 3HAYCHHUN
HCTIONIBE3YEMOT0 Habopa SMIMPHUIECKUX TapaMeTPOB.

B Hacrosmeit pabote npuBeIeHBI pe3yIbTaThl UC-
cyie1oBaHus 1e()OPMAIIIOHHOTO YIPOYHEHHS TIPH IIPO-
MBIIIIEHHON XOJIOJHOW TIPOKAaTKE aBTOMOOMIIBHBIX

CTajlell ¢ IUPOKHUM JIMana30HOM U3MEHEHHUs! XHMMHUYe-
CKOTO COCTaBa U pa3Mepa 3epHa (hepputa nocie pekpu-
CTAJIM3ALMH TOJTYYSHHOTO JINCTA B YCIOBHAX U30TEp-
MHUYECKOTO OTXKHIa NPH pa3HbIX Temreparypax. [Ipu-
BOJSITCS pe3yJbTaThl, NojdydeHHble 1 10 cranei
(DX54D, HX220YD, HX260YD, CR210B2,
HX260BD, 0810, OS8IIC, S320GD, HXS300LAD,
CR420LA) pa3Horo xiacca npodroct. OTxur odpas-
IOB MCCJIEJOBAaHHBIX CTaJIeH MPOBOIMIICS C UCIIOJIB30-
BaHHEM OKCIIEpUMEHTANBHOrO Komiuiekca Gleeble
3800. JlOmOJIHMUTENBHO NPEACTaBICHBl MaTeMaTH4e-
CKHE MOJIeNIM ISl NpejcKa3aHus Je(opManuoHHOTO
YIIPOYHEHHUs] MIPU XOJIOJHOW MPOKATKe, a TaKkKe pas-
Mepa PEeKpPHCTaUIM30BAaHHOIO 3epHa (eppura, paspa-
GoTaHHbIE Ha 0a3e MOJyYEHHBIX IKCIIEPUMEHTAIBHBIX
1 pacyeTHBIX JIaHHBIX.

Co3aHHBIE ~ MOZENM  SIBISIOTCS  BAKHBIMH
COCTaBJIIONIMMH  pa3pabaTbiBaeMON HMHTETPAILHOMN
MaTeMaTH4ecKOd MOJENH JUIl OIMCaHMS CIOKHOM
9BOJIIOLUH MUKPOCTPYKTYPbI XOJIOJAHOKATAHOTO JICTA
aBTOMOOWJIbHBIX ~CTalleil Ha BCeX JTamax ero
MPOMBILIUIEHHOT'O  MPOM3BOJICTBA M  IpeJCKa3aHus
KOHEYHBIX MEXaHMYECKUX CBOMCTB.

Hccaenosanneie cTaIu u
NPOBe/IeHUs] IKCIIEPHMEHTOB

XUMHYECKHE COCTaBbl HMCCIIEHAOBAHHBIX CTaJel
IIpeACTaBICHbI B Ta0. 1.

METOJIUKA
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Tabmuna 1. Xummdeckne cocTaBbl cTajnieit (Macc.%) ")

Craab C Mn Si Cr Nb Ti
DX54D 0,005 0,10 - - - 0,061
HX220YD 0,004 0,50 - - - 0,064
HX260YD 0,006 0,72 - - - 0,066
CR210B2 0,005 0,54 - - 0,016 0,016
HX260BD 0,005 0,63 - - 0,015 0,021
08I0 0,05 0,16 - - - -
08IIC 0,07 0,18 - - - -
S320GD 0,18 0,45 0,23 - - -
HX300LAD 0,06 0,32 - - 0,023 0,014
CR420LA 0,09 0,83 - - 0,031 -

") TIpuBe/ieHbl TOILKO KOHIIEHTPALMH OCHOBHBIX JIETUPYIOIIHX 3IEMEHTOB, yPOBCHb
KOTOPBIX MOXKET OKa3bIBaTh 3aMETHOE BIMSHHIE HA MCCIEAYEMbIE MHKPOCTPYKTYPBI.

VYipouyHeHue cTajeil B pe3ysbTaTe X0JI04HOU IIpo-
KaTKH (C pa3sHbIMU CTETICHSIMU CyMMapHOTO O0XKaTHs)
TOpSAYEKATaHBIX IIOJIOC B TPOMBIIITICHHBIX YCIOBHUIX
ITAO «CeBepcranip» onpeaessiii Ha OCHOBAaHUHU JaH-
HBIX U3MEpPEHHil mpesena TeKy4ecTH 10 U Mocie Mpo-
KaTKH, POBOJMMBIX Ha CTaHIAPTHHIX o0Opasuax ¢ uc-
MOJB30BAHUEM  pa3pbIBHBIX  MallluH (upmsI
Zwick/Roell. IToroBsie BelNW4MHBI MPEAEIOB TEKy4e-
CTH TOJy4JaJl ITyTeM YCPETHEHHUSI COOTBETCTBYIOLINX
JaHHBIX 1711 3 00pa3IoB.

Kunernka pa3ynpoyHeHHs X0JI0JHOKaTaHbIX CTa-
JIel 3a cYeT pa3BUTHS BO3BPATa M PEKPUCTAIIH3ALNH B
Iporecce N30TEPMUUYECKOT0 OT/KUra IPH 3 TeMIIepaTy-
pax u3 untepBana 600+750°C uccienoBaHa ¢ MOMo-
mpto Moaynst Pocket Jaw skcrepiMeHTanbHOTO KOM-
wiekca Gleeble 3800. ITpu 3TOM KUCIIOIB30BAH CIICAY-
oMU peKUM  TepMOOOPabOTKU:  HarpeB  Jio
TEeMIIepaTypbl OTXKUTa cO CkopocThio 50°C/c — BhI-
JIEpXKKa C JUTMTENbHOCTBIO, BApDbUPYEMOI B HHTEpBAJIe
10+3000c — oxyaxaeHue 10 KOMHATHOW TeMmIiepa-
TypHI co ckopocThio 10°C/c.

PazynpouHenne B mpomecce OTXHIra (hPUKCHPO-
BIN ITIyTEM HM3MEPEHHs] TBEPIOCTH, KOTOPOE IPOBO-
VM TIpU KOMHATHOM TemIiepaType B oOyacTu INpH-
BapK{ TEPMOTIAP C IIOMOIIBIO YHHBEPCAILHOTO TBEPI0-
Mepa ¢upmbel Zwick/Roell. 3navueHms TBepmocTH
(HV10), Ha ocHOBaHHWH KOTOPBIX PACCUHTHIBAIH JOJIO
pa3ynpovYHEHHs] B 3aBUCUMOCTH OT BPEMEHHU OTXKHIA,
OTIpENIeNAIIH ITyTeM YCPEIHEHUs pe3yiIbTaToB 5 M3Me-
peHuil.

JlomomHUTEIHbHO OBUTH BBIMOJIHEHBI HM3MEPEHUS
pa3Mepa 3epHa (eppuTa MOJHOCTHIO PEKPHCTAIUIN30-
BAaHHBIX CTPYKTYpP H3y4YaeMBIX CTalel, MOJIY4EHHBIX
IPU pa3HBIX TeMIiepaTypax omkura. s npoBeneHus
MeTauIorpauuecKux HCCIEI0BaHUH COOTBETCTBYIO-
mue 00pasibl pa3pe3aan HOoIepeK 10 MecTy MPUBApKU
tepmonap. Llmndsl u3roraBiuBami ¢ HOMOIIBIO CH-
crembl numdonoarorosku pupmser ATM, a pasmep
3epHa ONpPENeNsIN C HCIOJIB30BAaHWEM ONTHYECKOTO

Mukpockora Axio Observer/Carl Zeiss, ocHameHHOTO
cucteMoit ananm3a n3oopaxkennii Thixomet.

Mopennb ne¢popManHOHHOIO YIIPOYHEHHUS

baza skcnepuMeHTalBbHBIX TaHHBIX MO JAedopMa-
LUOHHOMY YIPOYHEHHIO IIPU XOJOIHOW IpOKAaTKe,
copMupoBaHHasi B pe3ysbTare MPOBEICHHON JKCIie-
pUMEHTaNbHOW paloThl, MOCIYXHJIa OCHOBOIl co3fa-
HUSI MaTeMaTHYECKOW MOJENH JUIsl NpecKa3aHus Be-
JIMYUHBI YIIPOYHEHUS B 3aBUCUMOCTH OT CTETICHH Jie-
¢dbopmarmu (CymMMapHOTO 00XaTws) U 3HAUYCHUH psma
IIapaMeTpOB MHUKPOCTPYKTYPBI CTAJIM TIOCTE Topsaeit
npokatku (cM. Hmke). KonmdecTBeHHass Monens pac-
CMaTpUBaeMOro Ae(h)OpMALOHHOTO YIIPOUHEHNUS SIBIIS-
eTcsl BXKHON COCTaBIISIONIEH MOJIETH PeKpHCTalIN3a-
LIMH [IPH MTOCIICAYIOIEM OTXKUTE XOJIO0IHOKATAHOTO JIH-
CTa, MOCKOJIbKY pacdeT IBIXKYLIEH CHIBI IpoLecca
BBITIOJIHSIETCS C UCTIOJIb30BaHMEM JJAHHBIX 110 YIPOYHEe-
HH0. KpoMe Toro BeinunHa yrnpouHeHUs] HeoO0xoauma
IpHU pacueTe pa3Mepa PEKPHCTALIN3OBAHHOTO 3€pHA
¢bepputa (cM. HHMXKE), KOTOpPBIA sBIsieTCs Hanbosee
Ba)KHBIM ITapaMETPOM KOHEYHOH MUKPOCTPYKTYPBI JH-
CTa aBTOMOOMJIBHBIX CTaJICH, OIPEeIISIOINM €T0 Me-
XaHUUYECKHE CBOMCTBA.

[Tpearonaras oXHOPOXHOCTH JeOpMAUU BCEX
CTPYKTYPHBIX COCTaBJISIOIINX, IPH KOJIWYECTBEHHOM
oIMcaHNy Je(OpMaMOHHOTO YIIpO4YHeHus, AG , CTa-
JIEH CO CIIOKHOW MCXOJHOH (TTOCTe TOPSTUCeH IPOKATKH)
CTPYKTYPOH NPUMEHSUIN TTPABUIIO CMECH:

AG = (Vo +Vpe )AC: e +VpATE, (1)

rie VPF ) VPE ,VB — 00BEeMHBIE JIOJN TTOJIUTO-
HapHOTO (heppuTa, mepiuTa W OCHHHUTA, COOTBET-
ctBeHHO; AGpr, pg, ACg— BKIAIB B yNpOYHEHHE,

00ycIoBIIeHHbIE (DEPPUTHO-TIEPIUTHON M OEHHUTHOMN
COCTAaBJIIOLIMMH UCXOJHOM MUKPOCTPYKTYPBI.

I[J'I)I AGPFJrPE HCIOJIb30BaJId BbIPAKCHUC:

5

AGre.pe = (Ver (Cie +Ci DR *) +CoVie ) £, (MiTa), @

B KOTOpOoM € 4 — HeTHHHAs AedopManms XOIoz-

HOH MPOKaTKH; DSF — pa3Mep UCXOJHOro 3epHa dep-

. 0 D g _
pura (mm); Cp, Co, CJc — ommuprueckue mapa-

METpbl MOJIeNT. Bu/l TaHHOTO BhIpaXKeHHs ObLI Mpej-
JI0’keH B pabote [12] Ha OCHOBE KOJIMYECTBEHHOTO aHa-
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nmu3a 00JIBIIOro 00beMa COOTBETCTBYIOIIUX DKCIIEPH-
MCHTAJIbHBIX JaHHBIX I (PEPPUTHO-TIEPIUTHBIX CTa-
JIel ¢ Pa3HBIM COJEPKAaHHEM YIIEepoaa.
Pacuers! Bkiaa OeffHITA IPOBOIIITHN, UCTIONB3YS
cienytomte GopMyIIbL:
5

Aoy =CgV, gacgmgo-S (MIla), npu

5 a1 @A)
Cs+Dg*
Ao, =C Ve, (MIa), npu
Cs +Dg™

rae DBf pa3Mep OCHHHTHOTO OJIOKa MCXOTHOU

MHUKPOCTPYKTYPBI (MM); CB ) CB8 — DMIIMPHYECKUE
napaMmeTpsl. Buj BeipaxkeHus i kodduipenTa ae-
(hOopMaIIOHHOTO YNPOYHEHHUs B cllydae OeliHHUTa BbI-
OpaH 110 aHaJIOTHK C PEepPUTOM ITyTEM 3aMEHbI pa3mMepa
3epHa (heppuTa Ha pazmep OCHHUTHOTO 0JI0Ka (C BBICO-
KOYTJIOBOH TpaHUIIeH), Wrparomero B OEHHUTHBIX
CTPYKTYpax poib 3PQPEeKTUBHOTO 3epHA. MaKCHMallb-
HOE 3HaYCHHE STOT0 KOd(PHUIHeHTa AJis OCiHNTA, paB-
Hoe 0,1, BBIOpaHO Ha OCHOBAHHMH 3KCIICPUMEHTAIBHBIX
JIAaHHBIX, OTY4YEeHHBIX B [13].

W3 omnucaHus NpeiioKeHHOW MOJIENH ClenyeT,
YTO €€ MPaKTUUECKOE UCIIOIb30BaHUE TPEOYET JaHHBIX
0 3HAYEHHSIM PSJja MUKPOCTPYKTYPHBIX ITapaMeTpoB,

HaJIe)KHOE 3KCIIEPUMEHTAIBHOE ONIPECTICHUE KOTOPBIX
SIBJISIETCSl BECbMa CIIOKHOW M TPYAOEMKOM 3ajadyei,
JaXke Ui CPaBHUTEIIHHO HEOOIBIIOTO YHCIIa HCCIE0-
BaHHBIX cTanei (tadi. 1). K Takum mapameTrpam oTHO-
csITCSl OOBEMHBIE TOJTM PAcCCMAaTPUBAEMBIX COCTaBIISIO-
OIMX CTPYKTYPHI M, OCOOCHHO, pa3Mepbl OCHHHUTHBIX
6110k0B. [Ipy 3TOM HOHSATHO, YTO AJISL TOCTHXKECHUSI He-
00XOJMMOW TOYHOCTH MPEACKA3aHUH MOJCTHPYEMOTO
yIpodHeHus1 06aza AaHHBIX MO €ro 3KCIEepUMEHTalb-
HBIM 3HAYEHHSIM U, COOTBETCTBEHHO, 3HAYCHUSIM OTMeE-
YEHHBIX CTPYKTYPHBIX IAPaMETPOB JI0JKHA OBITH Mak-
CHUMAJIHO INMPOKOH. B cBs3m ¢ 3TMM omnopHas 0a3za
JAHHBIX IO YIPOYHEHHWIO TIPH XOJOJHON HPOKATKE
Obli1a 3HAYUTEIIFHO PACIINPEHA, @ BMECTO SKCIIEPUMEH-
TAJIBHBIX JAHHBIX IS TPEOyEeMBIX BEIMYHNH CTPYKTYp-
HBIX [TApaMETPOB UCIIOIb30BaHbI UX PACUCTHBIC 3HAUEC-
Hust. [Ipy mpoBeneHMH COOTBETCTBYIOUIMX PacueToB
UCTIONB30BAIA Pa3pabOTaHHYIO PaHEe MHTETPAbHYIO
KOMITBIOTEPHYIO MOJIENIb TOpsUei MPOKATKU Ha CTaHe
2000 ITAO «Cesepcranb» (STAN 2000), BO3MOXKHO-
CTH KOTOPOM TMOApoOHO omucaHbl B paborax [14-16].
Co3nanHas TakuM 00pa3oM 0a3a pacueTHBIX U JKCIIe-
PUMEHTANBHBIX JaHHBIX A7 39 monoc cranel paccmat-
pHBaEMOro Kiacca, KoTopas Oblla HCIIOJIB30BaHa MPU
KanuOpOBKE MOJeNH (ONpEeAeNeHUH ONTUMAIbHBIX
3HAUEHHUH €€ HMIMPUYECKHX ITapaMeTpoB), MPEACTAB-
neHa B Ta0m. 2. OTMETHM, YTO BCE PacdeThl ObIIN BbI-
TIOJTHEHBI B COOTBETCTBHM C NAHHBIMH TIPOTOKOJIOB
MPOMBIIIJIEHHONW ropsiuel mpokaTku Ha craHe 2000
ITAO «CeBepcrainby.

Tabmuua 2. Habop pacdeTHBIX U 3KCIIEPUMEHTAIBHBIX JaHHBIX, HCIOJIb30BAHHBIX IPU KaJHOPOBKE MOJEIH IS
npesckazanus AehOopMaIIOHHOTO YIIPOYHEHUs TPH XOJIOAHOW TpOKaTKe (IaHHBIE Ul UCCIEJOBAHHBIX I1OJIOC

CTaJiell BBIACJICHBI )KUPHBIM IIPUPTOM). VPF , VPE Vg~ o0BbeMHBIE JI0NU (eppuTa, nepiaura 1 OelHuTa nocie

o 0 o o
ropstuei MpoKaTKy; DPF , Dg — pasmeps! 3epHa eppuTa u GEHHHTHOrO GI0Ka MOCIe TopAYeil MPOKATKH; & a

AG — COOTBETCTBEHHO, UCTUHHAS JleopMalius U AeOpMaMOHHOE YIIPOUHEHUE TP XOJIOAHOHN NpokaTke ((ax-

THYCCKHUEC I[aHHBIe).

0 0

Cranm OC/(; Ve Ve Vg Do, D, g, Ao,
% MKM MKM MlIla

DX54D 0,005 12,3 0,84 332
DX54D 0,005 9,5 1,48 392
DX54D 0,005 15,0 1,48 396
DX56D 0,003 13,6 1,56 396
HX220YD 0,004 12,2 1,11 429
HX260YD 0,006 10,1 1,08 363
CR210B2 0,005 100 0 14,3 1,17 424
CR210B2 0,005 13,7 1,43 461
CR210B2 0,003 12,7 1,23 348
CR3 0,004 0 9,3 0 1,48 393
SGRC340 0,004 12,8 1,16 379
HX220BD 0,005 13,7 1,27 439
CHES 06 0,006 10,2 1,22 348
SAE1006 0,04 96,2 3,8 12,5 1,05 430
SAE1006 0,04 96,2 3,8 13,5 1,39 428
08I0 0,05 96,2 3,8 11,9 1,20 353
08IIC 0,07 94,7 5,3 6,3 0,87 455
CHES 10 0,05 95,9 4,1 7,2 1,48 385
CHES 30 0,06 95,7 4,3 6,4 0,86 320
CHES 30 0,06 95,7 4,3 6,2 1,00 373
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DCO01 0,06 95,5 45 6,5 1,20 379
CHES 30 0,05 96,8 3,2 6,5 1,18 460
CHES 30 0,04 97,7 2,3 6,8 1,38 372
CHES 30 0,08 93,8 6,2 5,8 1,18 353
HX300LAD 0,06 93,9 6,1 10,1 1,14 426
S315MC 0,07 95,1 49 75 0,92 363
CR420LA 0,09 89,5 10,4 6,6 0,78 404
S235JR 0,12 82,0 18,0 7,6 1,39 390
S235JR 0,12 88,3 11,7 53 1,05 484
S320GD 0,18 80,0 20,0 5,0 0,63 379
S320GD 0,18 80,3 19,7 4,8 0,87 402
CHES 60 0,19 78,9 21,1 53 0,71 396
CHES 60 0,19 78,9 21,1 54 0,86 458
CR420LA 0,09 89,6 8,7 1,7 75 3,17 0,94 430
DP600 0,09 90,3 2,8 6,8 5,6 6,92 1,08 359
CR210B2 0,005 80,4 0,0 19,6 19,2 11,95 1,29 364
S355MC 0,08 60,6 0,0 39,4 7.8 4,27 1,27 306
S460MC 0,11 1,6 0,0 98,3 11 8,65 1,05 331

B pe3yabTaTe PCUICHUA 3a4a4r IO OIMPEACICHUIO
OITHUMAJIbHBIX 3HAYCHHMI OMIIUPUYCCKUX MapaMCETpPOB

MOJIe)Id ObLT HANICH CICAYIOUINA UX Habop: CgF =

201, CY. =7, C5 =11, C,. =521; Cy =327,

C; =78 (pasMepHOCTH NapaMeTPOB OHYEBH/IHBI U3

BhIpaxkeHuil (2) u (3)).

CormocraBlieHHe pe3ylbTaToB pacdera gedopma-
IMUOHHOI'O YIPOYHCHU S, BBITIOJTHEHHOI'O € MCII0JIB30Ba-
HHEM OIHUCAaHHOM MoAacu, € €ro (baKTI/I‘-IeCKI/IMI/I 3Ha4cC-
HUSIMH IIPEJCTaBICHO Ha puc. 1.

500 -
<6>=8.0% »
[, »
450 hd
o
£ 'y
@
© 400 - i
5 »
~— i
E ) it b ]
@
E_ 350 o
S 4
fi ]
@
300 + O PF
® PF+PE
@ PF+PE+B
250 T T T T 1
250 300 350 400 450 500

Ac, MINa (pacuer)

Pucynox 1. Conocmagienue pacuemuvix u paxmuieckux OaHHbIX N0 0ehoPMAYUOHHOMY YNPOUHEHUIO
paccmampusaemvix cmainetl npu Xo100HoU npokamxe. <0> — cpeoHss abCONOMHAS 8eIUYUHA OMHOCUMENbHOU
nozpewHocmu paciema.

Ha ocHOBaHMM TpHBENEHHBIX pPE3yJIbTATOB
MOJKHO CJIeTIaTh BBIBOJI, YTO pa3paboTaHHAs MOIEIH
JULs pacdeTa 1e(opManuoHHOTO YIPOUYHEHHS HCCIIETy-
€MBIX CTaJlel IPU XOJOIHOM IPOKATKE MO3BOJISAET C XO-
poiieit TOYHOCThIO (CPEHSST OTHOCUTENbHAS TTOTPeIl-
HOCTb NpeJIcKa3aHuii He mpessbiiaeT 8%0) BOCIPOU3BO-
JIUTh DKCIIEpUMEHTaNbHbIE JaHHbIe. [Ipu 5TOM MOnens
OpUMEHMMa JJIs CTaJel, CTPYKTypa KOTOpPBhIX KpoMe
(eppuTa, CONEPKUT TAKXKE NEPIUTHYIO U OCHHUTHYIO
COCTaBIIAIOLINE.

PesysbTaThl HCC/IC0BAHHS PEKPHUCTAILIN30-
BaHHBIX CTPYKTYP

JIOTIOMTHUTEIPHO K M3YYEHHIO KUHETUKU PEKpH-
CTaJNIM3aIH PACCMATPUBAEMBIX CTaJIEH B IPOIECCe UX
OoTXWra OBUIM TIPOBEACHHI MeTauorpaduveckue Huc-
CIIEOBAHUS MOITYYEHHBIX YaCTHYHO H HOJHOCTBIO pe-
KPHCTAJUIN30BaHHBIX CTPYKTYp. Pe3ynpTaTel m3mepe-
HUH pa3Mepa peKpHCTAJUIM30BaHHOTO 3epHa (eppura
(P3®) npencrapieHsl B Ta0I. 3, U3 KOTOPO#t BUAHO, YTO
JUISL BCEX CTaJIel C yBeTMUeHHEM TeMIIepaTyphbl OTXKUra
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HMeeT MECTO TeHICHIMS K HEOOJIBIIOMY YBEINYCHUIO
pasmepa 3epHa. B psze cirydaeB pazMmep 3epHa C IIOBbI-
IICHUEM TeMIIepaTyphl OT)KUra He n3MeHsercs. [Ipose-
IeHHas 00paboTka 00CyKTaeMBIX Pe3yNbTaTOB MOKa-
3bIBACT, YTO JJIA BCEX CTalIel B PACCMOTPEHHBIX HHTEP-
BaJlax TEMIIEpaTyp OTXKHTa abCONIOTHBIC OTKIOHCHHUS
Pa3MepoB 3epHa OT €ro pa3Mepa, IMOIYUYEeHHOTO yCpea-

HEHHUEM IT0 COOTBETCTBYIOIEMY TEMIIEpaTypHOMY HH-
TepBaiy, SBIAIOTCA BechbMa ManbiMU (Tabn. 3). [Ipu
9TOM CpEJHss 10 BceMy Habopy BENWIHHA pacCMaTpH-
BAEMOI'0 OTKJIOHEHMsI HE3HAUUTENbHO npesbimaer 0,3
MKM, a CpemHsisi aOCOJIOTHAs BENIMYWHA OTHOCHTEI-
HOTO OTKJIOHEHHS M3MEPEHHOTO pa3Mepa OT COOTBET-
CTBYIOIIETO CPEAHEr0 3HAYEHHs COCTaBIIET MeEHee
4,5%.

Tabmuua 3. Pe3ynbpTarsl n3MepeHnii pazmepa peKpUCTaNIM30BaHHOTO 3epHa (heppHTa HCCIIEA0BaHHBIX CTaJIEH 110-

CJIC OTKHUI'a IPU pa3HbIX TEMIICpATypax.

rec .
€ — OTHOCHUTENbHAS feopManus; T A — TEMIIEpaTypa OTXKHTa; DPF — pa3Mep 3epHa ISl JAaHHOM TeMIIepaTypbl

rec

rec

oTKUra; < PE > — pa3Mep 3epHa, YCPEIHEHHBIN 10 TEMIIEPATYPAM OTHKHIa; A PE abCOIIFOTHOE OTKITO-
HeHue (PaKTHIECKOro pa3Mepa 3epHa OT €ro CPEJHEro 3HAUCHHS.

Crainb e TA, °C Igch’ MKM < Sif >, MKM A ;elf , MKM
650 11,9 0,1
DX54D 0,57 700 12,0 12,0 0,0
750 12,2 0,2
650 8,2 0,6
HX220YD 0,67 700 8,8 8,8 0,0
750 9,5 0,7
600 8,0 0,3
HX260YD 0,66 650 85 8,3 0.2
650 8,4 0,4
CR210B2 0,69 700 8,9 8,8 0,1
750 91 0,3
600 6,0 0,6
HX260BD 0,72 650 6,7 6,6 0,1
700 7,2 0,6
600 5,7 0,1
08I0 0,79 650 5,8 5,8 0,0
700 6,0 0,2
600 7,8 0,0
08I1IC 0,58 650 7,8 7,8 0,0
700 7,9 0,1
600 6,8 0,2
HX300LAD 0,68 650 7,2 7,0 0,2
700 7,1 0,1
650 5,7 0,1
CR420LA 0,54 200 5.8 5,8 0.0

VY4uThIBasi, YTO IMOTPEHIHOCTh IPOBEACHHBIX W3-
MepeHuii pa3mepa 3epHa cocTasisieT He MeHee 0,5 MKM,
MOXHO CJIeNIaTh 3aKJII0UYeHHe O Caboi 3aBHCHMMOCTH
pasmepa P3® oT TemmepaTypsl OTKUTA B UCCIICIOBAH-
HOM WX UHTEPBAJIC, OJIM3KOM K TEMIIEpATypaM OTKUTA,
HCIIOJIb3YEMbBIM Ha ITPAKTUKE. JlaHHI)II\/'I BBIBOJ, IIOJIY-
YEeHHBIM Ha OCHOBAaHHUH pPE3YIBTATOB CHUCTEMATHYC-
CKOT'0 UCCIIEJOBaHUSI PEKPHCTAIUIN30BAHHBIX CTPYKTYP
JUTA 3HAYUTEIBHOTO Habopa cTayell, HaXOAUTCS B CO-
TJIACHU € 3KCIICPUMEHTAIBHBIMU JJAHHBIMH aHaJIOTH4-
HOT'O UCCIIEJOBAaHUSI HU3KOYTJIEPOJAMCTOM cTanu, ormy0-
JMKOBaHHBIMH B juteparype [9]. OTMedeHHbIH (akT
03HAYaeT, YTO KOJINYECTBO GKU3HECHIOCOOHBIX» 3apo-
JeInielt (cy03epeH), KOTOpBIE B MPOIEcce CIIOKHOM T1e-
pecTpoiiku n1eOpMUPOBAHHOHN CTPYKTYpHI TIpeBpaIia-
IOTCSl B KOHEUHBIE PEKPHCTAILIN30BaHHBIE 3epHa (ep-
puTa, B  OCHOBHOM, OIpEHEeNIeTCS HCXOJHOU
CTPYKTYPOi TOpsIYeKaTaHOTO METallIa ¥ CTETICHBIO €r0

xonoxHo#t nedopmammu. C TOYKM 3peHHS BBIOOpa
000CHOBAaHHOTO IOJX0/1a K KOJHMYCCTBEHHOMY IIpe[-
ckazaHuio pa3mepa P3® (wmm 00BEeMHOU IIIOTHOCTH
3apOBIIIeH PEKPUCTAITM30BAHHBIX 3€PEH) TPH MOJIE-
JIMPOBAaHUM TIPOIIECCa PEKPUCTALTU3AINN CIEITaHHbII
AKCIIEPUMEHTATLHO 000CHOBAHHBIN BBIBOJI, MMPEICTAB-
JIIETCSl BAKHBIM M OYAET WCIONB30BaH TPU MOCTPOE-
HHUM COOTBETCTBYIOLLIEH MOJIENH.

Moaeab 1Jis1 npeacKa3aHusi pa3Mepa peKkpu-
CTAJJIM30BAHHOIO 3epHa ¢eppuTa

B cooTBeTcTBUY € IKCIIEPUMEHTATBHBIMU PE3YJIb-
TaTaMH, MPEACTABICHHBIMU B MPEIBIAYIIEM pazJiene,
JUISL KOJIMYECTBEHHOI'O TNpeJcKa3aHus pa3mepa P3D
MpeajaraeTcsi SMIUpUYEcKas MOEIb, MO3BOJISIOMIAs
PaCCUYHUTHIBATE €TO C UCIIONIB30BaHNEM JAHHBIX 10 pa3-
Mepy 3epHa (eppuTa TOCIE TOpA4YeH MPOKATKH, a
TaKXKe CTETIICHH TOCIEAYIomend aedopMaIiy MOJIOCH
TIPU XOJIOJHOU MTPOKATKE.
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. rec
Koneunsiit pasmep P30, DPF' IIpPEeACTaBUM

CJICTYIOLIMM 00pa3oM:
rex __ 1/3
PF ng ! (4)

rae N sg — 00BEMHas IIIOTHOCTh PEKPHCTAILTH30-

BaHHBIX cyOzepeH. Ilomaras, 4To 3apOXKICHHE 3THX
cy03epeH TPOMCXOANT BONM3HM TpaHHIl IehopMUpPO-
BaHHBIX MCXOIHBIX 3epeH (heppura, it uX 00BEeMHOM
TUIOTHOCTH MO>KHO 3aIIHCaTh:
0
N _ O('sg SGB (DPF 18)
sg gO ’ (®)
s9

rae SGB (DSF ) 8) — IUIOIIa b TPaHHIl 3€pEH Je-

0
(dopmupoBaHHOTO (eppuTa B eAMHHLE 00beMa; Ssg -
HayasbHasl [UIOIIa b, 3aHIMaeMasi Cy03epHOM Ha Tpa-
HHIIE 3epeH (eppura; Ol — SMIMPUHECKHI MTapaMeTp.

3aBUCHMOCTh YAEIbHOW IUIONIAH I'PAaHHMIl 3€PeH
nepOopMHPOBaHHOTO (peppuTa OT CTEMEeHH aedopma-
uuu umeet Bug [17]:

Sea (D% ,€) = 2—1(0.491198 +0.155¢ ™ +0.143¢™*). (6)
D¢
JanHas popMyiia yUUTHIBAET, 4TO B IIPOLIECCE JIe-
(dhopmaru npokaTkol NcxoaHo cdepruieckue (paBHO-
OCHBIE) 3€pHa MOJHUIOHAJIBHOTO (QeppuTa MEHSIOT
CBOIO (HOPMY HA IUIUIICOUNATBHYIO.

0
INonaras, uTo mIomAb Ssg 00paTHO MPONOPIIH-

OHaJbHA KBaJpaTy IBIDKYLIETO MAABJICHUS IIpolecca
peKpHCTaJUIN3AINY, TSI 00BEMHON MIOTHOCTH Cy03e-
PEH 3anuiem:

ng :asgSGB(DgF’g)(GO)Z’ (7)

rae GO— JABUIKYHICC NABJICHUC PCKpHUCTAIN3A-

LMY B Ha4aJIbHBI MOMEHT BpEMEHH (cpa3y Hocie jae-
(dopmarun), KoTopoe OyeM CYUTaTh PaBHBIM YIIPYToii
SHEPruM JUCIOKAIMH, 00pa30BaBIIUXCS B EAWHHILE
o0bema MeTaia. COOTBETCTBEHHO, JIsl paccMaTpHBa-
€MOTO JAaBICHUS 3aIHIIEM:

~ —0 12 (8)
G, [10,5p, ub*,
rae ﬁg — CpelHsAs IUNIOTHOCTh JUCJIOKAMi HEMo-

CPEJCTBEHHO mocie aeopMaIiu; L — MOAYJIb CABHUra
(beppuTa; b — Moxyns BexkTopa Broprepca muciokarmii.
Jns pacuéra cpegHeN IIOTHOCTH AUCIOKALMH UCIIOJb-
3yeM H3BECTHYIO (HOpMYIy, ONMpPEAeISIONyIo €¢ 3aBU-
CHMOCTB OT Ae)OpMaMOHHOro ynpounenus Ao :
2
—0 AG

= 1, 9
P a M ub ©

rne M — ¢axrtop Teiinopa, mpUHEMAaEMbBIH I
deppura pasubvm 2.7; &, [l 033 ITpn pacuere

MOJYJsl cABUTa Oy/AeM HCHONb30BaTh (OpMYIy,
YUUTBHIBAIOLIYIO €r0 TEMIIEPaTypHYIO 3aBHUCUMOCTb

[18]:

u= },L(T ) =8.1x10" [1— %} (ITa), (10)

rae T — temneparypa (°C).

W3 nepeuuncnennsix cootHomenuit (4)—(10), uc-
MOJB3yEMBIX B IIpeAaraeMoil MOJeNH [ MpecKas3a-
HUs pazMepa P3®, BuaHO, 4TO 1aHHAS MOJAETH COAEP-
JKUT BCErO OJMH 3MIIMPUYECKUH NapameTp, Osg, ONTH-
MaJIbHOE 3HaUYEHUE KOTOPOTO HE CIIOKHO OIPEICITUTH C
HCTIONB30BaHUEeM C(POPMUPOBAHHOM B paMKaX HACTOsI-
meid paboTel 0a3bl AKCHEPUMCEHTANBHBIX JaHHBIX,
MIPECTaBICHHBIX B Ta0I. 4.

Ta6muua 4. Habop sKcriepuMeHTaNbHBIX JaHHBIX, HCIIOJIb30BaHHBIX TIPU KaJTUOPOBKE MOZEIHN JJIsl PEICKa3aHUs

pa3Mepa peKpUCTAIIIM30BaHHOTO 3epHa (eppuTa. DgF

— pa3mep 3epHa (eppura 1ocie ropsiuei NpoKaTKy;

Ac — nedopMallMOHHOE YIPOYHEHHUE ITPH XOIOAHOM MTPOKATKE.

0 rec

Craab e Dp;: ) AO', DPF ,
MKM Mlla MKM

DX54D 0,57 13,1 360 12,0
HX220YD 0,67 11,9 432 8,8
HX260YD 0,66 9,4 396 8,3
CR210B2 0,69 13,4 433 8,8
HX260BD 0,72 9,6 441 7,0
0810 0,72 9,6 441 6,9
08IIC 0,58 11,5 464 7,9
HX300LAD 0,79 91 467 6,7
S320GD 0,47 67 377 8,9"
S320GD 0,58 ' 404 8,1"

") 3HaueHUA pa3Mepa 3¢pHa NocCJjie HPOMBIIIJICHHOT'O OTXKHUI'a.

Ha puc. 2 npeacraBieHO CONOCTAaBICHHE PacyeT-
HBIX ¥ (PaKTUYECKUX JAaHHBIX 10 pazmepy P3D mst nc-
CIIC/IOBAHHBIX CTaliel (pacdeTHbIe 3HAYCHHs pazMepa
P3® moygens! mpu osq = 0,0035).

Ha ocHOBaHMM TpPEACTaBICHHBIX PE3YJIbTAaTOB
MOJKHO 3aKJIIOYHTBH, UYTO pa3pabOoTaHHAs MOJENb IS
npeackazanus pasmepa P3® mo3BosseT ¢ xoporei
TOYHOCTBIO (CpeAHSS OTHOCHTENbHAs MOTPEIIHOCTH
npeackazanuii  cocrapnsieT 4,4%) BOCHPOU3BOAMTH
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HaJIC’KHBIE SKCIICPUMEHTAJIBHBIC JaHHBIE, TIOJTyYCHHBIC
B paMKax HacTosmel paboTel. B nanpHeimem nanHas
MoJeNTb OyJeT UCIOIh30BaHa IPH Pa3paboTKe MOIEIIH
JUI1 KOJIMYECTBEHHOTO OIHCAHHSI KHHETHKH DPEKpH-

CTANIM3ALMHA XOJIOJHOKAaTaHOTO JIUCTA aBTOMOOWIIb-
HBIX CTajJeW MPH IPOMBIIUICHHBIX PEXHMax €ro OT-
KHTa C y4eToM 3()()eKTOB JICTHPOBAHUS U SBISICTCS €€
BaXKHOHN COCTaBIISIOILEN.

<0>=4.4%
12
E 10 -
©
g
S 8-
=
8 &
[m)
6 4
4 I I I I
4 6 8 10 12
rec
D, MKM (pacuer)

Pucynox 2. Conocmagnenue pacuemnuix u hakmuieckux OGHHbIX N0 pasmepy peKpucmaiiu308anHo20 3epHa
Geppuma. <6> — cpeduss abCoONOMHAA 8eUUUHA OMHOCUMENLHOU NOZPEUHOCIU pACiema.

3aki0ueHue

OCHOBHBIE Pe3yNbTaThl PaOOTHI CBOAATCS K Ce-
JIyIOLEeMYy:

Coznmana 6a3a 9KCIEPUMEHTANBHBIX JTaHHBIX IO
JnedopmManmoHHOMY YIIPOYHEHHIO TP XOJIOAHON Mpo-
KaTke B NpoMblluIeHHbIX ycioBusix ITAO «Cesep-
ctanmby» s 39 monoc 30 MapoKk aBTOMOOHIBHBIX CTa-
Jel pa3HOM KaTeropruy NPOYHOCTH C MIMPOKHM AHama-
30HOM HM3MEHEHUs] XHMHYecKoro cocrasa. st Bcex
WCCIIEJIOBAaHHBIX MOJIOC C MOMOIIBI0 Pa3pabOTaHHOMN
paHee UHTErpaibHON KOMIIBIOTEPHON MOJENH ropsiuen
npokatkd STAN 2000 copmupoBana 6a3a pac4eTHBIX
JAaHHBIX 10 HabOpy MapaMeTpoB MX MUKPOCTPYKTYPHI
[OCJIE TOPSYEH IIPOKATKH.

Ha ocHoBe ykazaHHbIX 06a3 IaHHBIX pa3paboTaHa
MaTreMaTuueckas MOJeNb JUIsl TpeJCcKa3aHUs BeJH-
YHMHBI YIIPOYHEHUS ITPH XOJIOHOW NPOKATKE B 3aBUCH-
MOCTH OT CTE€IIEHH CyMMapHOH nedopMalvy 1 3Hayve-
HHUH TapaMeTpOB MUKPOCTPYKTYPBI CTAJIN TIOCIIE TOPS-
4yell MPOKATKH, MO3BOJIAIONIAs ¢ XOPOIIEH TOUHOCTBIO
(cpenHsisi OTHOCUTENbHAS IOTPEIIHOCTD MPeICKa3aHuil
He npeBbimaer 8%) BOCIPOM3BOAUTH DKCIIEPUMEH-
TalbHBIE 3HA4eHUs ynpouHeHus. Co3maHHAs MOJENb
MPUMEHHUMA JUIS CTaJlel, CTPYKTypa KOTOPBIX TIOCIIE I'O-
psTaeit IPOKATKH KPOME MOJIMTOHAIIBHOTO (heppuTa co-
JIEPXKUT TaK)Ke MEPIUTHYIO M OEHHUTHYIO COCTaBIISIO-
HIye.

C uCHonb30BaHUEM 3IKCIEPUMEHTAIBHOTO KOM-
wiekca Gleeble 3800 anst 10 Mapok aBTOMOOHIIBHBIX
craneit (DX54D, HX220YD, HX260YD, CR210B2,
HX260BD, 0810, O8IIC, S320GD, HXS300LAD,
CR420LA) pa3Horo kiacca IpoYHOCTH IIPOBEAEHO HC-
ClIeZIOBaHUE KNHETUKU PEKPUCTATIIU3AMH XOJI0JHOKA-
TaHOTO JIUCTA B YCJIOBHSAX M30TCPMHUYECKOTO OT/KUTa

IIpU pa3HBIX TemmepaTypax B uHTepBaie 600+750°C u
IPOBEICHO CUCTEMATHYECKOE HCCIIeI0OBaHHE TTOJTyYeH-
HBIX PEKPUCTAJUIM30BAHHBIX CTPYKTYD.

[TokazaHo, YTO pa3Mep PEKPHCTAIUIN30BAHHOTO
3epHa (peppuTa c1abO 3aBHCHT OT TEMIIEPATypHl OT-
JKUTa B MCCIICJOBAHHOM MPAKTHICCKH BaXKHOM HHTEP-
Baje TemIepatyp. Ha ocHOBaHWMM 3TOTO pe3ynbTara
CHIETaH BBIBOJ, YTO KOJHUYECTBO (OKU3HECTIOCOOHBIX)»
3apojsIieit (Cyo3epeH), KOTOPBIE B IPOIIECCE CIIOKHON
MIEPECTPONKH NIe(POPMHUPOBAHHON CTPYKTYPHI IPEBpa-
HIAIOTCS. B KOHEYHBIE PEKPHCTAJUIN30BaHHBIC 3€pHA
(beppuTa, B OCHOBHOM, OIPEIEISECTCS HCXOJHOM
CTPYKTYpO#i ropsideKaTaHoOro MeTajlla U napameTpamu
€ro XOJOAHOHU aedopmarum.

1. Ha 0a3e MOJMY4YEHHBIX HKCIEPUMEHTAIBHBIX
JaHHBIX TI0 pa3Mepy PEeKpUCTAUIN30BAHHOTO 3€pHa
(depputa paspaboraHa MoJeNb A KOJINYECTBEHHOTO
NIPEACKa3aHnusl 3TOTO pa3Mepa B 3aBHCHMOCTH OT
pa3mepa 3epHa (eppuTa 1ocie ropsueil MpoKaTKu u
cTeneHdn aedopManuu TOJOCHl TIPH  XOJIOJHOM
npokaTtke. Moiesb Mo3BOISIET € XOpolLIeld TOYHOCTBIO
(cpemHss OTHOCUTEBbHAS TOTPEITHOCTH MPEICKA3aHUH
cocrapisieT 4,4%) BOCIIPOU3BOIUTH COOTBETCTBYIOIINE
OKCIICPUMEHTAJIbHBIC NAHHBIC, IMOJTYYCHHBIC B paMKax
HacTosmel paboTHI.

2. CO3}IaHHBle MOJCIIN ABJIIOTCA BaXHBIMHU
COCTaBIISIIONUMHU  pa3pabaThiBaeMON HMHTETPATBHON
MaTeMaTH4ecKOH MOJENH JUIS ONHMCaHMS CIOXKHON
9BOJIIOLIMM MUKPOCTPYKTYPBI XOJIOJHOKATAHOTO JICTa
aBTOMOOWJIBHBIX ~CTaJeii Ha BceX OJTamax ero
MIPOMBILIUICHHOT'O  NTPOM3BOJCTBA M  IIpeJCKa3aHus
KOHEYHBIX MEXaHM4YECKUX CBOMCTB.
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Hacmo;zmee UCCe008anuUe 8bINOIHEHO 3d CYem
epanma Poccuiickoeo nayunozo ¢onoa (npoexm Nel7-
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MEAUUMHA N CTOMATOAOTUA

OCOBEHHOCTU AOKAABHOTO LLUTOKUHOBOTO CTATYCA Y
BOAbHbIX OCTPbIMU PECMTUPATOPHbIMU BUPYCHBIMU UHPEKLLUAMMU
B PE3YALTATE KOMNAEKCHOTIO AEYEHUS C UCMOAb3OBAHUEM
MHTAASLUA LUKAOPEPOHA

Banenmuna Macnoea

Couckamens kageopuvl uHgpekyuonHwvix OoresHel
(HayuHblll pYKOBOOUMENb — OOKMOP MEOUYUHCKUX HAVK,
npogeccop Manwuii B.I1.),

Xapvko6ckas MeOUYUHCKas akaoemus noCie0unIOMHO20
obpazosanus M3 Ykpaunel, 2. Xapvros

AHHOTAIUA

Heab nccnenosanus. M3yunts U3MEHEHHs JIOKAJIBHOI'O IMTOKMHOBOTO cTaTtyca y 6onbsHeIXx OPBU B pesyib-
TaTe KOMIUIEKCHOTO JICYEHHSI C UCIIOJIb30BaHUEM MHTAIILIH [IUKIO(pepoHa.

Mertoasl uccjeaoBanus U JedyeHus1. Ha crarimonapHoM sedennn Haxoamnoch Ilog HaGmroieHHeM coCTOsII0
152 6ompaBIXx OPBU cpenneii Tsoxecty, 110 (%) myxuns u 42 (%) KEHIIUHBL, B BO3PACTE NPEUMYIIECTBEHHO 110
30 net (77%). IepByto rpynmy cocraBuian 93 6ompaEIX OPBU, KOTOpEIE NMONMy4Yann aMu30H B TaOJIETKaxX BHYTPb
WJIM aMHUKCHH; BTOPYIO I'PYIITY cpaBHEHNUs cocTaBuin 59 6ombaBIX OPBU, KOTOPBIM Hapsiy ¢ Ha3HAYEHHEM ITIPO-
THBOBHPYCHOTO Ipernapara BHYTPb IPOBOIMIN MHrasIIny muKiiodepona. JledeHue npoaomkaiochk 5-7 gHEH u
COIPOBOXKAATIOCH NPOBEACHHUEM CHMITOMATHYECKOH U IE3MHTAKCUKAI[HOHHON TEPAITHH.

ITporpamma obGcnenoBanHus BKIOYana B ceOs MOTydeHHE CBEACHHH 00 3MHMIEMHOJIOTHYECKOM aHAMHE3e,
aHaMHe3e KHM3HH, XapaKkTepe Havyaja 3a00JieBaHusl, KIMHUYECKUX CHHAPOMAX, pe3yJibTaTax JJabopaTopHOil U NH-
CTPYMEHTAJIbHOU TUAarHOCTHKH.

Jnst nabopaTopHoi Bepu(UKaLUK AUArHO3a TPUIINA UCTIONIB30BAIN Pe3yIbTaThl MOJUMEPa3HOU 1IeMHOI pe-
akiuu (ITHP), mis yrounenus stuonorun OPBU - peakiuro ummynodiroopecueniuu (PYD) matepuana co cim-
3UCTON 00OJIOYKH HOCOTTIOTKH. Y 32 G0NbHBIX (110 16 GONBHBIX B IPYIIE) OLEHUBAIN JIOKAIBHBINA ITATOKUHOBBIN
cTaTyc (10 W Ioce JeYeHUs ) TI0 JUHAMUKE TIoKa3aTeneil KOHIIEHTPAuH [IUTOKMHOB B CIIFOHE OOJIBHBIX METO/I0M
TBepAodazHoro nmMmyHodepmentroro ananmza (UDA), orpenenss KOHLUEHTpaMIo: (akTopa HEKPO3a OMyXOJIH -
anea (TNFa), uarepneiikunaa 1B (IL-1P), peuentoproro anraronucra k uarepieikuny 1 (IL-1Ra), uarepneii-
kuHa 6 (IL-6), narepneiikuna 10 (IL-10).

AHaIu3 pe3yNbTaTOB BHITONHSUIN C IpUMeHeHneM ctatuctundeckoro makera SPSS 17.0RU for Windows.

Pe3yabrarsl HeeneqoBanmii. B pe3ynpraTe mpoBeeHHOTO JIeYEHHs COCTOSTHHE OOJIBHBIX YIYUIIIIOCH, BCE
60ybHBIE OBUIM BBINMHCAHBI C BBI3ZAOPOBIEHUEM. IIpy 3TOM ¢ BBI3IOPOBIEHHEM BO BTOPOH IpyIIe BBITHUCAIUCH
48% 60npHEIXx OPBU 1o 6 nHei npeObIBaHMS B CTAllMOHApE IO CPAaBHEHUIO C OTCYTCTBHEM TaKOBBIX M3 YHCIA
MaIMeHTOB NepBoy rpynmel. Kak cieayer u3 TaHHBIX TaOJIHIBI U PUCYHKA, B Pe3yJIbTaTe MPOBEICHHOTO JICYEHHUS
KOHIIEHTpaIus hakTopa Hekpo3a omyxoiu-aibda (TNFa) B cirone y 60obHbx OPBU mociie mpoBeneHus JIeUeHUs
cHIDKasack: Ha 47,1% y GONBHBIX BTOPOH Ipymnmsl U Ha 25% - y JUI] IEpBOM TPYIITEI, KOHIEHTPAIUS HHTEPIIeH-
kuHa 1B (IL-1B) - Ha 65,9% y 60JIBHBIX BTOPOIi TPYIIIBI M IOCTOBEPHO MeHee 3HauuMo — (Ha 14,3%) y nui nepBoit
IpYIIBL, YpoBeHb UHTepieiikuHa 6 (IL-6) - Ha 77,4% 1o cpaBHEHHIO C HEJAOCTOBEPHBIMH H3MEHEHHAMH Y GOJIb-
HBIX IepBOH Tpynmbl. KoHIeHTpaus penenTopHoro antaronucra k uarepieiikuny 1 (IL-1Ra) 3HaunMo nossI-
manace: Ha 157,8% - y i Bropoit rpynmsl 1 Ha 74,8% - y OOJNBHBIX NEpBON TPYNIILI, YPOBEHb MPOTHBOBOCTIA-
nuTensHOro nuToknHa uHTepeiikuaa 10 (IL-10) y 6onbHBIX BTOpoi Tpynmsl cHiKaics Ha 30% Hapsity ¢ Heno-
CTOBEPHBIMH U3MEHEHHSIMH Y JIUII IEpBOW TpyNIbl. Paznnuns Mex 1y JUHAMHMKOM 1okasaTtenei B rpynmnax Obuim
TaKXKe CTATHCTHYECKH 3HAYUMBIMH.

BesiBoabl. Bxirouenne naraxsnnii nukiodepoHa B mporpammy jedeHus 6onpHeIx OPBU  onTuMmsupyet
WCIIOJIb30BaHUE ATHOTPOITHOW MPOTHBOBUPYCHOM Teparnuu, Ha (OHE MOJOKUTEIbHON KIMHUYECKON TUHAMHKH
W3MEHSIS JIOKAJBHBIN TPO(HITH IMTOKMHOB — (PaKTOPOB, YIaCTBYIONINX B (POPMUPOBAHUH U PETYIISAIIUN UIMMYHHU-
TeTa, SIBIISIOUINXCS MapKepOM HaJIWYHs BBIPAXKEHHOCTH BOCIIANHUTEFHON peakiuy 1 3(GGEKTHBHOCTH MPOBOAN-
MO Tepanuu.

KnaioueBble ciioBa: IUTOKMHOBBIN CTaTyc, OCTPbIe peCMpPaTOPHbIE BUPYCHBIE WH(EKIUH, TPOTHBOBHPYC-
HbIE MIPenaparsl, HHrAISIUH UKI0(EpOHa, CTAIMOHAPHOE JICYEHHE

AKTyanbHOCTB P0G6JIeMbl. OCTpBIE PECIUPATO-  STHOJIOTUU U SIBJISIOTCS CaMOIl pacpOoCTpaHEHHOH Ma-
pubie BupycHble uHdpexkuun (OPBU) orHocaTcs k  Tonoruei cpeam aerel M B3pocibix, nocruras 80-90%
Haubosee wvacThiM 3aboneBanusM wuH(eknuonHoit  [6, 98; 12, 340; 18, 95; 20, 1623-1632].

B nienom B HacTosIIee BpeMs MEHEE YETBEPTH 3a-
OoJsieBaHMI MPUXOANTCS HA TPUIII, & OCHOBHYIO 9aCTh
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COCTaBJIAIOT PECIIUPATOPHbBIE BUPYCHBIC HH(DEKINH He-
TPHIITO3HOH dTHONOTHH [18, 95; 23, 58-63]. Bricokas
3aboneBaemocts OPBU B ce30HHBIC MEpHOBI CBUAC-
TENBCTBYET O HAIWYMU HAPYIICHWH MMMYHOJIOTHYE-
CKOTO CTaTyca y HAaceJeHHs B JaHHBIC mepuons [12,
340; 28, 46; 29, 3706].

IloaToMy akTyanbHBIM NpEACTaBIsAETCS Kak CO-
3/aHHe U pa3padOTKa, TaK W OLEHKA MpOoQHIaKTHYe-
CKOH M TepaneBTHYecKoi 3 (heKTHBHOCTH HOBBIX IIpe-
napaTtoB Hecnelu(UUECKON 3allUThl, a TaKXe IOJ-
TBEpKACHUE B
COBPEMEHHBIX OSIMHUJIEMUOJIOTUYECKUX YCIOBHAX 3(-
(DeKTUBHOCTH yXKe CYIIECTBYIOIIMX MpemapaToB |[1,
102-107;19; 22, 86-92; 25, 791-793].

B nocnexgnane roasl Bce 0oJblIe BHUMAHUS y7e-
JSTFOT pa3paboTKe U MPUMEHEHHIO TPENapaToB WHTEP-
(hepOHOB HOBOTO TMOKOJEHHUS M WHIYKTOpaM MHTEpde-
powna [2, 43-50; 5, 31-34; 13, 1-2; 16; 25, 791-793; ].

VIMEHHO WHraJlsqUOHHBIA MYTh BBEICHHS ME/H-
KaMEHTO3HBIX IPENapaToB MOXKET CIYKUTh ITOJIOKU-
TEJNbHOM aJIbTepHAaTHBOIN M3BECTHBIM IyTSIM BBEACHUS
JICKapCTBEHHBIX CPEICTB (MepopajbHOMY, MapeHTe-
paibHOMY) Y OOJIBHBIX C OCTPBIMH HH()EKITUOHHBIMHU
MOPaXEHUSIMU PECITUPATOPHOTO TPAKTa U 3a00JI€BaHH-
SAMH OpOHXOJETOYHOW CHCTEMBI BBHUIY MOCTIDKCHHH
COBpPEMCHHOW MHTAIIIINOHHOH (HeOynaif3epHoit) Tepa-
uu [4, 13; 8; 9, 1-3; 15, 43; 27, 71-81].

BaxHeHMM HHCTPYMEHTOM NpPOTHBOWH(EKIHN-
OHHOH 3aIIUTHI SBIISCTCS CETh LUTOKHHOB, OCYILECTB-
JISIFOINAs B3aMMOJIEHCTBHE KIIETOK Pa3HOIO THIIA B M-
MyHHOM oTBeTe. KonmuecTBeHHOE coJiepKaHue LIUTO-
KMHOB M HX COOTHOIICHHS MEXIY COOOH OTpa)karoT
JUHAMUKY MaTOJIOTHYECKOT0 IpoIecca, KOPPeIupyoT
C aKTUBHOCTBIO 3a00JI€BaHUS, YTO MO3BOJISAET CYIUThH
00 3¢ dexTHBHOCTH MPOBOAMMOI Teparnuu U CTPOUTh
nporuo3sl [14, 18-41].

Heab uccaegoBanus. M3yuntes n3MeHeHus Jo-
KaJBHOTO IIMTOKUHOBOTO cTaTyca y 6ompHEIX OPBU B
pe3ysbTaTe KOMIUIEKCHOTO JICYEHHsS C HCIOJIb30Ba-
HHEM MHTAISIUH TUKIo(pepoHa.

Martepuan u Meroabl ucciaegoBanusi. [log
HabmrogeHneM cocrosuto 152 Gomsaeix OPBU, 110 (%)
MyX4MH U 42 (%) >KCHIMHBI, B BO3pacTe MpeuMyIe-
ctBeHHO 710 30 set (77%), HaXOAUBIIMXCS HA CTaIHO-
HapHOM JedeHur B OONacTHOW KIMHUYECKOH MH(DEK-
monHoON OonpaMIe (OKMB) r. Xapskosa B 2013 -
2015 r.r.

Juarnoz OPBU ycranaBnuBaiu corinacHo NpuHs-
ThIM PexoMeHIanusiM 1 IPOTOKOJIaM € Y4ETOM dIHJE-
MHOJIOTHYECKHX M KIMHUYECKUX JIaHHBIX U MEXK/TyHa-
poxHoW Kiaccudukanuu OosiesHeld X mepecMoTpa
(MKB-10) [10, 27].

ITepByro rpymmy coctaBwmm 93 6ompHBIXx OPBU,
KOTOpBIE TOJlydaJId aMH30H B TabJeTKax BHYTPb IO
500 Mr 3 pa3a B CYTKH Ha POTSHKCHHUH 5-7 IHEH Wiu
aMUKCUH B TIepBbIe 2 JHS JiedeHus - o 125 mr, 3ateMm
mo 125 mr uepe3 48 yacos.

Bropyro rpynmy cpaBHeHHS cocTaBUiId 59
6osipHbIX OPBU, KOTOpBIM Hapsgy C Ha3HauYeHHEM
MPOTUBOBUPYCHOTO IIperapara BHYTPb MPOBOIMIN UH-
rajsiiuy HU3KOMOJIEKYJIIPHOT'O MHAYKTOpa MHTEpde-
poHa nukiohepona B go3e 2,0 mit 12,5% BoaHoTO pac-

TBOpa, K KOTOpoMy jgobasisumi 2,0 Mt Gusnosornde-
CKOTO pacTBOpa MPOJOJDKUTENLHOCTRIO oT 10 mo 20
MUHYT €XeAHEBHO. VHTaIsIHMU MPOBOIMIN C TIOMO-
IpI0 TPEXPEKUMHOTO KOMIIPECCOPHOTO HeOymaifzepa
(maTanmsaTopa) «Jdempdur» mpom3BOACTBa  (HUPMEL
«®Dmaem Hyoa» (Itamus) B pasHBIX pexumax 3 HC-
MI0JIb30BaHNEM pacnbliuTenei Tuna «Pamuadiaaem 2» i
«Panunduaem 6 mumocy. JleyeHne mpoBOAMIOCH Ha
NPOTSHKEHUU 5-7 OHEH M CONMPOBOXKIANOCH MPOBEIE-
HUEM CHMITOMAaTHYECKOW M JEe3MHTAaKCHUKAIMOHHOMN

TepamnuH.
[Tporpamma oOciiefoBaHus BKIIOYajiIa B ceOsl HO-
JMy4eHHE  CBEICHHH 00  SMHMIEMHOJIOTHYECKOM

aHaMHe3e, aHaMHe3€ JKU3HHM, XapakTepe Hadana 3a0o-
JIEBAaHUS, KIMHUYECKUX CHHIPOMaX, Pe3yJbTaTax Ja-
00paTOpHOI U MHCTPYMEHTAIHHOM TUATHOCTHKH.

Jns  naboparopHOi BepU(HKAIMKM AWArHosa
TPHUIIA HCIONB30BAIN PE3YJIBTATH MOJMMEPA3HON
uenHoit peakuuu (IIIP), mis yToyHEHHs 3THOJIOTUU
OPBU - peakuuio ummyHodmoopecuenuun (PUD)
Marepualia co CIM3UCTON 000JIOYKH HOCOTJIOTKH.

[To NOMUHUPYIOUIMM NPU3HAKAM: MOy, BO3PACTY,
CpOKaM pa3BUTHs OOJIE3HH, HO30JIOTUUECKOMY JHa-
THO3Y, (hopMaM TKECTH M KIMHWYECKUM IPOSBIE-
HUSIM 3a00JICBaHUs, a TaKXKe XapakTepy COIYTCTBYIO-
meld MaToJorHu HaOMoAaeMble TPYIIBI MAIMEHTOB
OBUTH COTIOCTABUMBI.

B cBs3u ¢ 3TuM, y 32 G0nBHEIX (110 16 OONBHEIX B
TpyIIIE) OLCHNUBAIH JIOKAIbHBIH [IUTOKWHOBBINA CTAaTyC
0 IMHAMUKeE T0Ka3aTesiell KOHIEHTPAluU IUTOKUHOB
B CJIIOHE OOJIbHBIX METOJIOM TBEpPA0(ha3HOr0 HIMMYHO-
bepmentroro ananu3za (MDA). Bee 6osbHBIC ObLTH 00-
CJIEIOBaHBI JIBAXK/IBI: B pa3rap 3a00J1eBaHMs U B IEPUO]]
paHHel pexoHBaniecueHIUH. Onpenesuii KOHIEHTpa-
nuro: (akropa Hekposa omyxonu-anbdha (TNFa), uH-
tepneiikuna 1p (IL-1pB), pemenTopHOTro aHTaroHUCTa K
uaTepneiikuny 1 (IL-1Ra), nateprnetikuna 6 (IL-6), uH-
tepuneiikuna 10 (IL-10).

HccnenoBannsi NpoOBOAMIIMCH B COOTBETCTBHH C
MIPOTOKOJIOM, MPHJIAraéMOM K AUarHOCTHYECKON TecT-
CUCTEME: HCII0JIb30Bai BapuaHT ceHBuY-ELISA, uc-
HOJIB3YsI KOMMEpYECKUe HaOOPbl peareHTOB MPOU3BO/I-
ctBa AO «Bexktop-bect» (r. HoBocubupcek).

AHanu3 pe3yabTaToOB BIOJIHSIN C TPUMEHEHHEM
cratuctuyeckoro nakera SPSS 17.0RU for Windows.
Hcnonp3oBany napaMeTpuuCekuil U HemapameTpude-
CKHH METO/bI CTATUCTHYECKOTO aHaJIN3a. 3HAYMMBIMHU
cuutany pasnuuuns npu p < 0,05 ) [8].

PesyabTaTsl mcciaenoBanmsi. PesynbraThl mnep-
BUYHOTO KJIMHHYECKOTO M J1abOpaTOpHOTo 00cIiie1oBa-
nust (ITLP) noka3zany, 4ro y Bcex OOJbHBIX OblIa Jua-
rHoctupoBaHa OPBU cpenneli crenenu Tsxectu. M3
152 GONBHBIX «Maparpumm» ObUT Ja0OPATOPHO MOJ-
TBepKAEH y 31% OONBHBIX, aACHOBUPYCHAS HHPEKITUSI
—y 12% manueHToB, «pUHOCHHTHIHAIBHBIA BUPYC) —
y 1% HabIr01aeMBIX JIHII, PUHOCHHTHIINAIIBHBIN BUPYC
+ ameHoBupycHas nHpeKIus - y 1% OompHBIX. Y 50%
60mnpHEIX ObiTa OPBU HeycTaHOBIEHHOH 3THOOTHH.

B pesynbTare npoBeieHHOTO JICYEHUS] COCTOSIHUE
OOJIBHBIX YITyUIIWIOCH, BCE OOJIbHBIC OBUIN BBIITHCAHBI
C BBI3JIOpOBIICHHEM. [IpH 5TOM C BBI3IOPOBICHHEM BO
BTOpOI1 Tpynre Beinucaiuck 48% o6osbubix OPBU 1o
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6 nHeli mpeObIBaHUS B CTAI[MOHAPE TI0 CPABHEHUIO C OT-
CYTCTBHEM TaKOBBIX M3 YHCIA IAIEHTOB IIEPBOI
TPYIIIBL.

ITpo1omKUTENEHOCTD TNXOPAIKH H CHHIPOMA 00-
mert naTokcukanuu (COW) mo 3-x mHel Oblia BO BTO-
poii rpynme y 70% 0onbpHBIX 10 cpaBHEHHIO ¢ 13% mnnry
MEepBOIi IPYyMIILL

KynupoBaHue kaTapaJbHOIO CHHApOMa Ha 3-i
JICHb JICUCHUs HAOI0aI0Ch BO BTOPOi#i rpymme y 68%
60X OPBU mo cpaBHenuto ¢ 9% uun nepBoit
rpymnsl. Y BceX OOJIBHBIX BTOPOH IPYIIBI KyNHpOBa-
HHE KaTapaJlbHOI0 CHHApOMa OBUIO OTMEYEHO 10 5
JHeH oT Havana tedeHus. Y 58% 6ompapix OPBU mep-

BOW TPYIMbI, HE MOJYYaBIINX HHTATALUN OUKIO(E-
pOHa, KyMMpOBaHHE KaTapaJbHOTO CHHAPOMA HaOII0-
JIa7IoCh Mociie 6-To AHS JICUCHNUSI.

U3 ocnoxHEHUH OCTPHIN OPOHXUT TUATHOCTHPO-
BaH y 5% OonbHBIX BTOPOM rpynmsl u 29% mu OPBU
nepBoit Tpynmel. Curycut Habmonancs y 11% 6omib-
Hbeix OPBU BTOpOI# Tpynms! 1 'y 27% GONBHBIX EPBOI
TpYIIEL.

Taxke y OONBHBIX OOEMX TPYyMNIl B pe3yJbTaTe
MIPOBECHHOT'0 JICYCHUs! HAaOII0JaICh KOINYECTBEHHO
BBIPa)KCHHBIC H3MEHEHHsI KOHLICHTPAIMH [IUTOKWHOB B
CIIIOHE.

W3meHeHns ypoBHS LUTOKHHOB B CIIOHE Y
HaOII01aeMBIX OOJBHBIX MPECTABICHEI B Tabmumel u
Ha puc. 1.

Tabnuna 1.YpoBeHs IUTOKIHOB B citoHe ¥ 0oimbHBIX OPBU B pesyneTate NpoBeIeHHOTO JICUCHUS

HamMeHoBaHHe MOKa3a- Cpennue 3HaueHHs mokazaTens (M+m)
Te, Y GonBHBIX Y GONBHBIX
€l. UBMEpPEeHHUs BTOPOI1 TPYIIIBI nepBoit rpymmsl (N = 16)
(n=16)
TNFa, nr/n 17.20661 + 1.185272/ 16.09821 £ 2.061789 /
8.75325 + 0.633852** 12.41181 + 1.258161
IL-1PB, nr/n 106.9862 + 7.75797 / 108.4749 +7.71877 /
77.0273 + 4.88102 86.2363 + 6.92913*
IL- 1Ra, nr/n 140.4176 + 17.05048/ 134.8445 + 15.87366/
360.6650 + 37.05356 ** 235.7373 + 20.87870*
IL- 6, nr/n 11.47032 +1.385762 / 10.72275 £ 1.322431/
2.62168 +0.160926 ** 7.99107 + 0.652643
IL- 10, nr/n 40.03010 + 37.46207 +/
/28.47935 £** 36.10764 +

[Ipumeuanne: * - qocTOBEpHOCTH pa3nuuus mokaszatess npu p < 0,050; ** - ocTOBEepHOCTH pa3iInuMs MOKa3arTe-

neii ipu p < 0,010.

200,00%
157
150,00%
100,00% o
50,00%
0,00% 0,26% 700
Bropasirpynna ,, 1lepsas rpynna 1970
0 -30,00% "23%  .14,30%
=0,00% 1 .47,10%
-65,90%
° -77,40%
-100,00%
B TNFa IL-1B IL-1Ra IL-6 mIL-10

Puc. 1 Usmenenus yposus yumoxuros (6 %) 6 cuone y bonvuvix OPBU nocie npogedennozo neuerus.
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Kak cremyer u3 maHHBIX TaOJUIBI U PUCYHKA, B
pe3ysbTaTe IPOBEJCHHOTO JICUCHUS KOHIEHTPALUS
(axTopa Hekposa omyxomu-ansha (TNFa) B cioroHe y
6ompEEIX OPBU mociie mpoBeneHus JIeUeHHs CHIDKA-
nace: Ha 47,1% y G0nbHBIX BTOPO# Ipynibl 1 Ha 25% -
y JIML IEPBOM TPYIIIBIL.

Konnenrpanus narepiaerikuna 1 (IL-1B) Taxoke
CHIDKAJIACh Ha 65,9% y OOMBHBIX BTOPOM TPYIINEI U J10-
CTOBEpHO MeHee 3HaunMo — (Ha 14,3%) y aui nepBoi
TpyIIIHL.

VYposens unrepiaelikuna 6 (IL-6) cratncrnuecku
Oosiee 3HAUMMO CHWKQJICS Y TAIMEHTOB BTOPOM

rpynsl (Ha 77,4%) 110 CpaBHEHHIO C HETOCTOBEPHBIMU
N3MECHEHHUSAMH y OONBHBIX TIEPBOM IPYIIIHL.

ITo cpaBHEHMIO C 3TUM, KOHIICHTPAIHS PEIENTOP-
Horo aHTaroHucra k uHTepneiikuny 1 (IL-1Ra) 3Ha-
YMMO MoBbIanack: Ha 157,8% - y mum BTopoi rpyIimbt
n Ha 74,8% - y OOJIBHBIX IEPBOM IPYIIIIEL.

YpoBeHb NPOTUBOBOCHAIUTENHFHOIO UTOKHHA
nnrepiaelikuna 10 (IL-10) y G0nIbHBIX BTOPOH IpyIIIBI
cHikaics Ha 30% Hapsaay ¢ HeJOCTOBEPHBIMU U3MEHe-
HUSIMU Y JIMILL TIEPBOH IPYIIIEL.

Paznuunst Mexnay AMHAMUKOW TIOKasareneil B
rpymnmax ObUTH TaK)Ke CTATUCTUUECKH 3HAYMMBIMU (CM.
puc. 2).

Q9 0,
90,00% ©
80,00%
° ®m TNFa
70,00%
60,00% IL- 1P
50,00% IL-1Ra
40,00% IL-6
30,00%
mIiL-10
20,00%
10,00%
0,00%

Puc. 2 Paznuyus Ounamuxu KOHYeHmpayuu yumokutos 6 cuione y bonvuvix OPBHU nepesoii u emopoii epynn
HabO00eHUs nocie NPoeedeHHo20 1eUeHUs

Takum o0pa3zom, pe3yiabTaThl UCCIEAOBAHHUN ITO-
Kazand, 4To y Bcex OonbHbIXx OPBU, HaxoguBmmxcs
O] HAITUM HAOJIOACHNUEM, UMENIH MECTO M3MEHEHUS
JIOKaJbHOTO HUMMYHHUTETA B BUJC U3MEHEHUI KOHIICH-
TPalUU IPOBOCHATUTEIHHBIX W MPOTHBOBOCIIATHTEb-
HBIX IIUTOKMHOB. Ha 3Tame KIMHIIecKol peKoHBaec-
[CHIINN M3MEHSUICS YPOBEHb KOHIICHTPAIUH ITUTOKHU-
HOB: CHIDKANIaCh KOHIIGHTPAIUS MPOBOCIAIUATEIBEHBIX
OUTOKMHOB:  (aKkTopa HEKpo3a  OmyXoJHM-aib(a
(TNFa), narepaetikuna 1p (IL-1B), , uHTepneiixuaa 6
(IL-6) u moBBIMATACH KOHIIEHTPAIMS TPOTHBOBOCIIA-
JUTEIHHOTO IUTOKHWHA: PEIEITOPHOTO aHTarOHUCTa K
uaTepneiikuay 1 (IL-1Ra). YpoBens unrepneiikuna 10
(IL-10) cumxancs y 60JIBHBIX BTOPO# TPYIITIBI TI0 CPaB-
HEHUIO C HEJOCTOBEPHOH IMHAMHUKOH IOKazaTenis y
OOJIBHBIX TTEPBOI TPYIIIIEL.

OTH U3MEHEHHS KOJIMYECTBEHHO ObUIN OoJee 3Ha-
YUMBIMH Y OOJIBHBIX, TIOJTYYaBIIHX HHTAISIUH [IAKIIO-
(epoHa Ha (oHE cTaHIAPTHOI NPOTUBOBUPYCHOH Te-
panuu.
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HAYKWU O 3EMAE U NMAAHETbHI

A HYPOTHESIS FOR ARCHAEABACTERIAN HYDROCARBON
BIOSYNTHESIS IN SULPHIDIAN HYDROTHERMAL VENT.

ABSTRACT.

Sonin G.V., Sonina O.G., Petrova R.D.
Kazan Federal university, Russia

The thesis provides facts and arguments in favor of hydrothermal microbial hypothesis of hydrocarbon gen-
esis in the earth crust,discusses the advantages and disadvantages of the hypothesis and the possibility of testing it
given the modern level of development of the geological and microbiological sciences. The thesis draws attention
to the importance of geothermal research in the initial phase of study and drilling new areas.

Keywords: Khodyreva-Neprimerov charts, relict endobiosphere, chemolithoautotrophic archaebacteria, en-
zymatic biosynthesis of hydrocarbons, the levorotatory isomers, racemic mixtures.

Theoretical studies and fifty years of geothermal
practice in the oil fields of the VVolga region, Northern
Caucasus, Ukraine, Belarus, Central Asia, Siberia and
Kamchatka (Neprimerov N. N., Nikolaev S. A,
Sinyavskiy E. 1., Sonin G. V., Schtanin A.V., Volkov
V. Ya., Khodyreva E. Ya., Khristoforov A.V., Khristo-
forova N. N. etc.) provided new data that clearly indi-
cate on the existence of vertical migration of fluids in
the sedimentary cover (Fig.1,2). On the basis of discov-
eries in marine geology, the authors offer the scientific
community a working version of an alternative and
probably more plausible, but still a working hypothe-
sisthermal-bacterial origin of oil. This theory looks at
the problems of petroleum geology from a different an-
gle.

I. Basic facts and conditions. Here are some facts
that may provide on the basis of the new thermal-bac-
terial hypothesis. These facts or empirical generaliza-
tions, as V.l1.Vernadsky called them, are:

- the clear paragenetic link of the Cheleken,
Kaspian and Tatar oil to sulfide and telethermal miner-
alization [G.D.Romanovsky, A.P.Pavlov,
L.M.Miropolsky, 1954, K.R.Timergazin,1955];

- the existence of a genetic connection of oil fields
with hydrochemical and geothermal anomalies around
structures with vertical movement of fluids [N.N. Nel-
idov, V.A.Pokrovskiy, N.N.Neprimerov, etc.];

- the existence of genetic links between abnor-
mally high reservoir fluid pressure (AHRFP) and ab-
normally high reservoir temperature (AHRT) of oil res-
ervoirs [D.V.Golubyatnikov, 1916,
V.G.Osadchii,1967] with the influx of deep fluids into
petroliferous structures;

- the presence of the componential of differentia-
tion of hydrocarbons in space and the depth of each sed-
imentary basin [S.S.Ellern,1969];

- the presence of epigenetic changes and destruc-
tion of oil molecules in the deposit in the presence of
groundwater oxygen, of the sulfate deposits of sul-
phate-reducing bacteria [G.1.Voitov, 1986, M.l.Zabro-
din,1978];

- discovery of the deficit of organic matter in oil
source strata for the formation of famous giant oil re-
serves [N.A.Kudryavtsev, 1957, B.M.Yusupov,1958,
R.Kh.Muslimov, 2004];

- discovery of the new chemolithoautotrophic bac-
teria from the group of the oldest high-temperature sul-
fur and methane archaebacteria associated with modern
hydrothermal activity of "black™ and "white smokers”
in rift zones of mid ocean ridges [L.Labie,1998; Kelly
D., Carson J.,2008];

- carrying out of the geysers and high-temperature
hydrotherms Kamchatka and Kuril volcanoes black
oily suspensions and oil films [S.Krasheninnikov,1786,
V.1.Vlodavets, 1949,] containing traces of underground
microbiota [G.A.Zavarzin, 2001, A.R.Geptner,2002];

- alignment of the temperature ranges of the left
rotatory oil fractions formation with a range of thermo-
dynamic activity of sulfur archebacteria [Levorsen,
Gusev, etc.];

- debunking of the orthodox theory of petroleum
biomarkers [G.N.Gordadze, M.Chudetsky, A.Stadnit-
skaya, 2013] the main argument of organogenic-sedi-
mentary theory of the genesis of oil by the latest chro-
matographic and biological studies.

Il. Let's consider some of these provisions in
more detail.

The role of the normal bacterial flora of marine
sediments in the genesis of oil was, thoroughly re-
searched by V.O.Towson, C.Zobell [C.Zobell, 1945]
and E.Beerstecher. It was found that in a reducing en-
vironment the bacteria are in principle capable of syn-
thesizing hydrocarbons of the petroleum series out of
organic matter of marine sediments. However, the re-
sults of the synthetic activity of microbial communities
of the contemporary biosphere and shallow depths in
the sedimentary cover are prone to quick destruction
and do not provide the conservation and stockpiling of
the organic matter produced by them. These communi-
ties of bacteria work on the basis of a new, oxygen-de-
pending biochemistry established in the biosphere after
the appearance of oxygen in the earth atmosphere and
destruction of all primary anaerobic life. The discovery
of the deep sulfur bacteria (group archebacteria) in rift
zones of the ocean demonstrates that the remains of the
unknown anaerobic endobiosphere could be stored in
the pores and cracks deep in the earth's crust, for exam-
ple, in refugium the destructive effects of poisonous to
anaerobes oxygen. They can be considered as relics of
the primitive anaerobic biosphere of the early Precam-
brian, which were not lost during the oxygen threshold
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of Harold Urey. Archaebacteria of deep hydrothermal
springs that are capable of synthesizing a lot of organic
matter from inorganic carbon even in the absence of
other sources of energy besides chemical energy of sul-
phide (hydrogen sulphide) and carbon sources
[G.A.Zavarzin, 1984]. The archaebacteria still create
oases of life on the ocean floor; they are quite different
in the way of nutrition, their biochemistry, and oppor-
tunities to produce organic matter [Labie, 1998; Gusev,
2007]. The quantity of newly synthesized organic mat-
ter around each "smoker" is so big that it serves as a
basis of a huge ecosystem of pogonophor (vestimentif-
era and rifty), molluscs, crustaceans, etc. with various
and extensive food flows [Martin W., Baross J., Kelley
D., Russel M.,2008].

It can be assumed that sulphur and methane bac-
teria, which are the relicts of primary anaerobic biota of
the Earth (underground endobiosphere), resistant to un-
usually hightemperatures (over 200 degrees) and pres-
sure (hundreds of atmospheres), synthesize other or-
ganic substance, which is "'oil". They may be respon-
sible for the genesis, at least of the one third of
petroleum fractions that have a boiling point of 225° to
300°C and that rotate the plane of polarization to the
left. Abiogenic chemosynthesis, promoted by the pro-
ponents of inorganic origin of oil, creates a thermody-
namically equivalent racemic mixtures of L and D iso-
mers, but only living organisms are capable of synthe-
sis and selection of levorotatory isomers. Qil, as we
know, rotates the plane of polarization to the left, as an
ordinary living substance, this fact directly points to its
connection with archaebacterial biosynthesis and pri-
mary decisional biochemistry. Modern oxygen-de-
pendent biochemistry, of the modern biota of the Earth
is not capable of synthesizing petroleum hydrocarbons
in the upper part (metamorphic and sedimentary) of the
earth crust. This is the provision that we put forward as
a postulate. Sees the whole process of the genesis of oil
from a different angle, no one, as far as we can judge,
has claimed it in the scientific literature. Towson, Zo-
bell and Berstecher referred to the present-day bacteria,
whereas nobody considered archebacteria is this aspect.

Using graphite rocks, carbyne, kerogen or carbon
dioxide of the crust-mantle hydroterm as a carbon
source, archaebacteria can produce methane. The syn-
thesis of more complex hydrocarbons than methane re-
quires additional energy to activate the molecules or to
run polymerization reactions. As a result chemosyn-
thetic abiogenic theory has to resort to high tempera-
tures of mantle depths and to look for special rare-earth
catalysts [E.B.Chekalyuk, 1966, etc.]. In bacterial bio-
synthesis of methane, as catalysts, archaebacteria use
conventional minerals (like pyrite type, mackinawite,
cinnabar, molybdenite, etc.) including them in the com-
position of their enzymes. Whereas ions of Fe, Ni, Mo
and V they receive directly from solutions of sulphide
hydrothermal springs. In addition, archaebacteria are
characterized by chemoosmofic mechanism that stores
energy of electrons, protons and ions in the form of
membrane potentials (ranging from +200 to — 380 mV),
which they use to overcome the quantum threshold of
the molecule activation in biochemical processes [Mar-
tin W., 2003]. These mechanisms enable bacteria, step

-by -step (in accordance with the principle of Oswald),
synthesize compounds that are not feasible in normal
chemosynthesis due to limitations imposed by the ex-
istence of quantum thresholds of activation reactions.

I11. A potential picture of the biosynthesis of
deep oil. When carbon dioxide or sulfide juvenile ther-
mal solutions start to move on fresh or renewed crustal
faults, they seem to encourage the growth and repro-
duction of methane and sulfur bacteria in the natural
autoclave of the deep fault and form the primary reser-
voirs or pockets, consisting of the culture of the afore-
mentioned bacteria and their metabolic products. Part
of the output from this activity is methane gas and its
derivatives. The underlying organic substance is syn-
thesized in enzymatic processes (nowadays about 12
cofactors are known; they are involved in the primary
metabolism of deep carbon and hydrogen of the crust
and upper mantle) due to the simple compounds of car-
bon, sulfur and hydrogen (COz, Hz and H2S) according
to the juvenile hydrothermal scheme: 4CO + 2 H20 =
CH4 + 3COz. The continuation of the process of syn-
thesis of more complex hydrocarbons requires main-
taining of non-equilibrium in the system and input of
additional energy. So, attempts to simulate the further
course of the synthesis of hydrocarbons from methane
in the laboratory were unsuccessful and the conclusion
was drawn that the bacteria can produce only methane.
However, it must be emphasized that bacterial commu-
nities are not capable of biosynthesis in confined
spaces; they need the flow conditions and constantly
supported non-equilibrium state in the system that in
nature is provided by the presence of Fe,Ni - sulfide
minerals [11,13]. These conditions exist in differing
feathers cracks of deep faults and in places of their exit
into the in oxygen-containing environment. Archae-
bacteria, contrary to conventional methane bacteria
in modern sediments of lakes and swamps, the inhab-
itants of the abyssal depths and extremely high tem-
perature hydrothermal springs, "work™ and carry out
their metabolic cycle mainly in the flow of hy-
drotherm fluid in fractured zone of deep fault. As
long as there is a flow of hot carbon or sulphur jets sim-
ilar to "black and white smokers™ in rift zones of the
ocean bottom, there will be unbalanced conditions for
biosynthesis.

Upon reaching the sedimentary cover of plat-
forms, hydrothermal archaebacterial microflora and the
products of its metabolism (the components of pro-
toneft) are gradually separated from hydrothermal fluid
and under the influence of arhimedean forces are accu-
mulated in the traps, thus, forming deposits, where oil
undergoes final maturation, i.e. the condensation and
polymerization of high-molecular compounds of petro-
leum substances. This hydrocarbon fluid on its migra-
tion paths from great depth, leaves its mark in the form
of temperature anomalies (AHFT) and metasomatic
mineral neoplasms (asphaltite, vitrinite and gypsum
edges on the contour of the water oil contact (WOC)
and sulphide mineralization). Black tar spots in car-
bonate rocks, isolated from the reservoir deposits,
might be the relics of the bacterial colonies, sealed in
the rock by the subsequent catagenetic processes (Fig.
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3,4). To understand the biosynthesis of oil, it is neces-
sary to trace at least the existing microbiological zona-
tion of the endogenous biosphere in the kern ultradeep
wells oil and gas basins.

Our material presents three areas of development
of the underground endobiosphere, discovered in the
Devonian strata (sandstones of the Givetian stage from
1762m depth, limestone of the layer Franshian stage
from 1724 m, from the marl of well No. 34 (Tlanchy-
Tamak) from the depths of 1974 and 1997m and from
carbonates of Permian age from bituminous area of Ro-
mashkino field (Fig. 3, 4). The first two images show
bacteria developing in the zone of sulfate reduction; on
the next two (Fig.5,6) show the inhabitants of the mod-
ern oil formation; on the next ones — the representatives
of the anaerobic world - chemolithoautotrophs con-
sume the carbon and hydrogen of the deep fluid and use
the energy of the hydrothermal sulfide, that are neces-
sary for the synthesis of methane. The zoom scale is
given below the pictures; archaebacteria are visible
only in nanno-range values, unlike ordinary bacteria of
micron size from oil formations.

The study of the structure of cytoplasmic mem-
branes of archaebacteria of black smokers demonstrates
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that the structure of the CPM (cytoplasmic membranes)
contains heat-resistant complex hydrocarbons, C?° —
C%° and even C*, surrounded by lipids and proteins.
This proves that oil is the culture of archaebacteria
along with the products of their metabolism. The lack
of cell membranes of archaebacteria and their ex-
tremely small size make it impossible to detect them
unless under the modern electron microscopes. Sterile
Devonian oil actually consists of archaebacterial cul-
tures, and, therefore, it is optically active as a living
substance.

This hypothesis resolves the problem of finding
the source of the formation and eliminates the differ-
ence between organic and inorganic theories of the
origin of oil. Apparently, archaebacteria produce oil
from abiogenic carbon of the earth crust primary sub-
stance and mantle in all rocks in the hydrothermal flow
in fractures of deep faults. Only the presence of tires
(confining beds) and of different types of structures
over the permeable rocks determine the presence of
traps and oil deposits. Under the bottom of the ocean,
in the mass of the sedimentary sludge, methane of ar-
chaebacterial genesis forms common gas condensates.
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Fig.1.Deposits of DDB. Fig.2.Deposits of Ciscaucasia.

Khodyreva — Neprimerov histogram of the tem-
perature distribution in the sedimentary cover of oil and
gas sections of various depths of pools of Dneprovo-
Donetsk basin (DDB) (Fig.1) and Ciscaucasia (Fig.2),
for the first given in [8] and interpreted it in a new light
[1]. Left geotherms (Tmin) of the minimum temperature
corresponds to the temperature defined by the heat flow
(heat conduction). Right geotherms (Tmax) 0Of maximum

temperature results from the flow of fluids in sedimen-
tary shell (convective heat transfer) and the formation
of deposits. In Fig.1 shows how the flow of fluid from
the deep horizons to AH, creates a thermal anomaly of
AT, the width of the temperature histogram for each
slice corresponds to the amplitude of the gradual cool-
ing of the layers from the time of the introduction of
fluid to current time and depends on the age of the oil-
field.
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Fig.3,4. Colonies of bacteria on the crystals of carbonate collector and in carbonate-clay bituminous rocks of
the upper oxygen zone of the sedimentary cover.
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Fig. 7, 8, 9. Colonies of archebacteriain clayey rocks (under oil) of the deep horizons of the South-East of
Tatarstan (Russia)
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NCUXOAOINA

NMPOSABAEHUSA PETPECCUUN BCTPYKTYPE MOHATUAHOIO ONbBITA
CTAPWINX NOAPOCTKOB.

Cunosckaa Ana Heanoena

Kano. ncuxon. nayx., nayunulii KOHCy1bmanm

Llenmp yuebHO-Memoouuecko2o U HaAy4Ho20 CONPOBONCOeHUs 00yueHUs: Oemell C
ocobvimu 0bpasosamenvHuimu nompeornocmamu YUIITIKPO,

2. Mocxkea.

AHHOTADIUSA

Beigensist cemaHTHUYeCKUE, KaTErOpUaibHbIE U KOHIENTYalbHbIe CIIOCOOHOCTH KaK KOMITOHEHTHI MOHSATHH-
Horo onbITa [11, 9, 8, 7], MBI HOKa3aJIM KX MEPAPXUIO C MO3ULIUH MPHUHIIMIIA pa3BuTHsl. Hamu Takxke Obula mokasaHa
CTPYKTYpa CEMaHTHUYECKHUX CIIOCOOHOCTEH B COOTBETCTBUH CO CTENEHbIO AU (PepeHIalni KOMIOHEHTOB MEH-
TaJbHOTO OmbITa. PaccMaTpuBas perpeccuio MOHATHUHHOTO OIBITAa B KAYECTBE Pa3sBEPHYTHIX BO BPEMEHHU 3TaloB
OHTOT€HETUYECKOTO Pa3BUTHUS CyObEKTa, Mbl CMOTJIN TIPEIBAPUTENHEHO apI'yMEHTHPOBATh TY Pa3HOCTh (PYHKIIMO-
HaJIbHOM Harpy3kH, KOTOPYIO HECYT pa3Hble BUJbI CEMAaHTHYECKHX CIOcOOHOCTeH. OHAaKO BOMPOC O THMaX ca-
MOT'O CEHCOPHOT'O OTIbITA, CTOSIIIETO Ha CAMOM TIEPBOM CTYIIEHH CEMaHTHIECKUX CIIOCOOHOCTEH, OCTaeTCs OTKPhI-
ThIM. JIaHHBIH (aKT, paBHO KaK M CaMO OTHOIIEHHE K PETPECCU B MHPOBOH IICHXO0JIOTHYECKOH JTUTEpaType ocBe-
IIeH HEeJIOCTaTOYHO, XOTS psn paboT, Hampmmep, uccienoBanus FO.M. Anekcannpora, O.E. Ceapuux, 1.1.
3uramenckoit, M.I'. Konbenesoii, K.P. ApyrionoBoii, A.K. Kpriosa, A.11. Bynassi [2] paccMaTpuBaIoT perpeccuro
HE KaK CHIDKCHHE, BO3BpAIlEHNE K paHee MPOHICHHBIM 3TaraM pa3BUTHS, HO, HA000POT, KaK crloco0 00ydIHuThCS
4eMy-JIM00 HOBOMY, HE MPUCYTCTBYIOIIEMY B UMEIOIIEMCS OIBITE MHIUBUAA, T.€., KaK dTall pa3BuTus. B cooTBeT-
CTBHHM C TOJyYEHHBIMH pe3yJbTaTaMH IIPUBEJCHHOTO B CTaThe 3MIIMPUYECKOTO MCCIEIOBAHUS MOXKHO CHENIaTh
BBIBOJI O PETPECCUU MTOHATHHHOTO OMBITa OT KOHIETITYaJIbHBIX CIIOCOOHOCTEH Yepe3 KaTeropuaibHble K CEeMaHTH-
4eCKUM, 0 KoTopoit roBoput M.A. Xonoanas [11]. KpoMe Toro, pe3yiabTaThl SMIUPUUYECKOTO HCCIIET0BaHUS TIPO-
JIEMOHCTPHPOBAIN HEOTHOPOTHOCTh CTPYKTYPBI CAMHUX CEMaHTHYECKUX CIIOCOOHOCTEH: BBIICNSETCS CEMaHTHYe-
CKasl CIIOCOOHOCTh K IOPOXKICHUIO TIPU3HAKOB CEHCOPHOTO THIA, CEMaHTUYECKas CIIOCOOHOCTh K HOPOXKICHHIO
MPU3HAKOB SMOIMOHAIBEHO-IIMYHOCTHOTO THIIA, CEMAHTHUYECKAsl CIIOCOOHOCTh K MOPOXKACHUIO PU3HAKOB JMHA-
MHYECKOTO THIIa U CEMaHTHYECKasi CHIOCOOHOCTh K MOPOXKAECHHIO NPU3HAKOB JIOTHYECKOTO THIIA B COOTBETCTBUH
CO cTerneHbplo MuddepeHraniy HHANBIIYaIbHOTO OMbiTa CyObekTa. [lonydeHHbIe B IPUBEAEHHOM HCCIIEA0Ba-
HHUM pe3yNbTaThl YBEIUUUBAIOT HAIIM IPEJICTABICHUS O CTPYKTYype M NPHHIMIAX OPraHU3aluy MOHSITHHHOTO
OTIBITA, YTO MOAYEPKHBACT IEPCIICKTHBHOCTH NMPOBEICHUN HUCCIIEIOBAHUN MICHXOJIOTHYECKUX KOHCTPYKTOB C MO-
3UIMN U3YYEHHS CIOKHOCTH UX BHYTpeHHEH nuddepeHnnannm.

KiroueBble c1oBa: perpeccusi, HOHATUHHBINA OIBIT, KATErOpHUaNbHbIE CIIOCOOHOCTH, KOHIIENT, CEMaHTHYE-
CKHE CITIOCOOHOCTH, pa3BUTHE, HHTEIUICKTYalbHasi KOMIIETEHTHOCTD, CTAPIINI TOJPOCTKOBBIA BO3PACT.

Beegenne

[Moaxonst kK U3y4EHHUIO TICUXOJOIHYECKON pealb-
HOCTH CYOBEKTa C TIO3UIMU SBOJIIOIIMOHHOTO Pa3BUTHS
C €r0 PeBOTIOLMOHHBIMI HOBOOOPa30BaHHUAMHU, 3HAMe-
HYIOIIMMH PE3KHH CKa4OK C OJJHOTO 3Tara WHIUBHIY-
JIFHOTO Pa3BUTHS Ha IPYTroH, NPUHIIUITHAIEHO HOBBIH,
MBI CTPEMHUMCS PACKPBITh BCIO CTPYKTYPY OIIBITa B €r0
KOMITOHEHTaX. Tak, OIpe/IeINB OIBIT KaK CUCTEMY MH-
JMBHAYaIbHBIX MEHTAILHBIX PECYPCOB, KOTOPbIE 00Y-
CJIOBIIMBAIOT OCOOCHHOCTH MMO3HABATEIBHOIO OTHOIIIE-
HUS CyObEKTa K MHUPY, MbI BBIICISIEM PsiJi TECHO B3aH-
MOCBSI3aHHBIX ~ KOMIIOHEHTOB 3TOT0  KOHCTPYKTa,
Pa3IUYAIONINXCS N0 BRINOTHAEMBIM pyHKImsM [12, 8,
6]. B oTHOUIEHNH TIOHATUHHOTO MEHTAJIBHOTO OIBITA
TaKUMH{ TIPOSIBJICHUSMH BBICTYNAIOT CEMaHTHYECKHE,
KaTeropuaJibHble U KOHLENTYalbHbIE CIIOCOOHOCTH.
HMeHHO cTeneHplo MX CPOPMHUpPOBAHHOCTH, AUdde-
PEHIIMPOBAaHHOCTH M HWHTEIPUPOBAHHOCTH OMPEIEIIsi-
eTcs aJalnTHBHOCTh TOTO WM WHOTO MEHTAJILHOTO
OIbITa CyOBEKTa, €ro KOMIIETEHTHOCTh B TOW MIJIM HHOM
obyacTu IeaTenbHOCTH. MexXIy TeM, yKa3aHHBIE CIIO-
COOHOCTH TaKXKe HEOJHOPOIHBI, SIBIISISICE CHCTEMaMHU, B
KOTOpBIE BXOJSAT MeHee AUQPEepeHINPOBAHHBIE KOM-

MOHEHTHI MEHTAIBHOTO ombITa. OHaKO 3Ta OoJiee riy-
OuHHas cepa MOHATHIHOTO OIBITAa OCTAETCS MATIOU3Y-
YEHHOH, 4TO M 00yCIIOBHIIO MHUIMANNIO JJAHHOTO HC-
cienoBanust. Takod MOAXOA MO3BOJHUT MPOCIEAUTH
9Talbl Pa3BUTUS W MHIUBHAYAIHHOTO (HPOPMHPOBAHUS
MEHTAJILHOTO OIbITa CYOBEKTOB, PacKpbIB HanOoiee
paHHHE CTPYKTYPHI IICUXUYECKOTO B UX HEIPEPHIBHOM
B3aUMOEHCTBUY C BBICIIUMH IICUXHYECKUMH (QYHKIIH-
avu (Bekkep, 1976). Hambonee paHHHE CTPYKTYpHI
o6 u MmeHee U epeHITPOBaHbI, B OTINYNE OT 00-
Jiee TO3IHMX, CIEIHATU3UPOBAHHBIX OTHOCHTEIIFHO
KaKoH-T00 cephl AeATeNIFHOCTH CyOheKTa, 9T0 OTpa-
JKaeTcsl B CIeruduke CBA3M, HAIIPUMEp, C MOKa3are-
JSIMA  KOMIETEHTHOCTH WHIMBHIOB. Mexay Tem,
HMMEHHO K MEHee Pa3BUTHIM (popMaM MOBEIEHUs opra-
HU3MBI 00paIatoTCsl B Cllydae CTOJIKHOBEHHUS C IIpe-
IISITCTBUEM B JIOCTH)KEHMH cBOMX Iieneid. To ecTh pe-
rpeccusi COCTaBIIsIeT aJaliTUBHOE IIOBEJECHHE IO IO-
HUCKYy HOBOTO pemeHus npoOiieMHOW o0nacTy,
OIIpE/IEIICHHBIH ATal pa3BUTHS CyOBeKTa [2].
Be160opKy cocTaBuim crapiine MogPOCTKH BBUAY
0c000H CEH3UTHBHOCTH 3TOTO BO3PACTHOIO JTama
KHM3HU YEJIOBEKa TSI Pa3IMYHbIX cep, B TOM UHCIe U
MeHTanbHOU. Tak, o nmpexacrasieHusMm JI.M. Bekkepa
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[5], nmMeHHO K cTapiieMy MOIAPOCTKOBOMY BO3pacTy
OKOHYATEILHO (POPMHUPYIOTCS IOHATUHHBIE CITIOCOOHO-
CTH, KOTOpPEIE, B CBOIO OYepeb, BEICTYMAIOT MPEIIIO-
CBUIKAMH BBICIIHX (POPM HMHTEIUICKTYaIbHOM JeSTeNb-
HOCTH, KOTOpas XapakTepU3yeTcs MaKCHMAalbHBIMHU
pa3penarmMe BO3SMOKHOCTSIMHA HHTEIIICKTA.

Takum 00OpazoM, NepeMEeHHbIE COCTABIISIOT MPO-
SBJICHUSI KOMIIOHEHTOB MOHSTHHHOTO ONbBITA, a
MMEHHO: KOHIIeNTyaJIbHbIe, KaTeropruajbHbIe U CeMaH-
THYECKHE CIOCOOHOCTH, a TAKXKE — IPOSIBIICHUS HHTEI-
JIEKTyaJbHOW KOMIETEHTHOCTH.

TeopeTrnyeckas rurnoTe3a UCCIIEIOBaHMs: OKa3a-
TeNW MOHATHHHBIX (KOHIENTYaJlbHBIX, KaTEropHaib-
HBIX M CEMAHTHYECKHX) CHOCOOHOCTEH HEOTHOPOIHEI
B CBOHMX CBS3SIX C NPOSIBICHUSMH HMHTEIUICKTYaIbHOMN
KOMIIETEHTHOCTH, YTO 00YCJIOBJICHO pa3HOU CTEIICHBIO
I epeHITHAITI.

Lenpb rccnenoBaHUs: pacKphITHE CHEUUPUKHI TT0-
HATHHHBIX CIIOCOOHOCTEH (CeMaHTHYECKUX, KaTeropu-
aJIbHbIX U KOHHeHTyaHbeIX) B CTapumeM mnoapoCTKO-
BOM BO3pacTe.

3ajaya MccieI0BaHus: ONpeaeieHre CrielnpUKH
MOHATHIHBIX CIOCOOHOCTEH (CeMaHTHYECKUX, KaTero-
pPHATBHBIX M KOHIICTITYyaJIbHBIX) YIACTHUKOB HCCIEI0-
BaHUS.

Takum 00OpazoM, IpeaMEeT UCCIEIOBAHUSI — CIIe-
UQHUKa TOHATHHHBIX CIIOCOOHOCTEH YJIaCTHHKOB HC-
cinenoBanusa. OOBEKT HCCIEIOBAHUS - CTAPIIUE IOJ-
pOCTKH.

MeTtoauka

Bri6opka: 101 mkonsHuK (47 neBodex u 54 maib-
9HKa) B Bo3pacte 15-Tu sier.

|. Memoouxa 0ns oyenku unmenieKmyanbHou
xkomnemenmuocmu « Couunenuey.

CounHeHHE PacKphIBAET OCOOEHHOCTH CTPYKTY-
PHPOBaHMS JAHHBIX 00 ONpENeNeHHON NpeIMETHOMH
obylacTh, a TakKe IO3BOJIIET BBISIBUTH OCOOEHHOCTH
npeoOpa3oBaHMs ITUX JAHHBIX MPU HOPOXKAECHHH HO-
BOT0 TekcTa. KauecTBeHHBIE XapaKTEPUCTUKN COUHHE-
HUSI PacCMaTPHUBAJINCh HAMHU KaK MPOSBICHUE WHTEI-
JIEKTYalbHOW KOMIETEHTHOCTH IIKOJBHHKA B yCJIO-
BUSIX pEAJbHONW Yy4eOHOH NesTeIbHOCTH, B KOTOPYIO
BKITIOYEHBI YUCHHUKH.

JUis HamucaHMs COYMHEHUS YYEHUKaM Ipeno-
CTaBJIHCH 2 OesbIx Jincra opmara A4, Ha KOTOPBIX

Mpeaarajoch HamMucaTh COYMHEHNE HA JTFO0YIO TTPOU3-
BOJIbHO BHIOpaHHYIO TEMY.

[IpennoxeHHble TEMBl COUYMHEHUH AaBAIUCh B
mpenensHo obmeit GopMymTupoBKe, YTOOBI HE CO3/a-
BaTh CTPOTHUX YCTAHOBOK Y YYaIMXCS, AaTh UM BO3-
MOJKHOCTh PACKpPBITh CBOHM JMYHBIC IIPEIMOYTCHUSI.
Ecmu xe ydeHWKaM HE HpaBWIACh HHU OJIHA M3 TPEX
MPEJUIOKECHHBIX TEM, TO OHH MOTJIH CaMOCTOSTEIBHO
chopMyIHPOBaTh TEMY U IO HEW HATTUCATh COYNHCHUE.
Hu o kxakux craHmaprax pa3Mepa COYMHCHHS y4a-
LIUMCSl HE TOBOPHJIOCH, COOOMIATIOCH JIUIIB TO, YTO UM
HaJ0 HAIKCaTh CTOJbKO TEKCTa, CKOJIbKO OHU CAMHM CO-
YTYT HY>KHBIM JIJISI PACKPBITUS TEMBI.

Mepa CIOKHOCTH MOPOXKIAECHHOTO TEKCTa OLEHH-
BaJach IO CIeAyIOMmNM KputepusM: 0 6aIoB — OTCyT-
CTBHE HAITMCAHHOTO COUYMHEHHS; 1 6aymt — popManbHO
HaIMCaHHOE COYMHEHHE, T (GUTYPHUPYIOT OMICATENb-
HBIC CY)KICHHS W HE BBICKA3aHa CBOSI TOUKA 3PCHUS; 2
0aJuia — COYMHEHHE ¢ YCTAHOBJICHUEM MPHYUHHO-CIIC]T-
CTBEHHBIX CBs3€ii; 3 OaJljia — BRICKa3bIBaHUE COOCTBEH-
HOTO OTHOLICHUs K TNpoOiieMe NpH HaIUYUU TpH-
YUHHO-CJIEACTBEHHBIX CBsA3eH; 4 Oaia — HamuCaHHe
ABYX COYMHEHUI Ha OJHY U TY K€ TCMY.

[Noxazarenm: 1) Mepa CIOKHOCTH TEKCTa COUMHE-
HUS KaK IMOKa3aTellb HHTEIUICKTyaIbHOH KOMIIETCHTHO-
CTH, B OaJlIax.

Il. Memoouxu 01 6visignenUss NOHAMULHBIX (Ce-
MAHMUYECKUX, KAMe2OPUATbHBIX, KOHYENMYAlTbHbIX
cnocobrocmetl)

Memoouku 0151 GbiAG1EHUA CEMAHMUYLECKUX CNO-

cobHocmeti

Moouguyuposannas memoouxa «Busyanvhas ce-
Mmanmuxay [3].

CornacHo uccienopanusm E.1JO. AprembeBoii [3,
4], cymecTByeT MEXaHN3M, 3aKOHOMEPHO «yNaKOBbIBA-
IOMIMI» OIBIT B3aUMOAEHCTBHUS YEIOBEKa C MHPOM B
HEKOTOpbIE CIennalibHble CTPYKTYpHI, kotopsie E. 0.
ApTeMbeBa Ha3Bala «CEMAHTHKO-TICPLIETITHBHBIMHU
yHUBepcanusmu» [3, c. 14].

Hcneityemomy Ha Oenom nmcre ¢opmara A4 B
BEpPXHEH YacTH MpeabsBIseTcs Tpaduieckoe n3odpa-
xeHue. CieoBajio OTBETHTH Ha BOIIPOCA MO OTHOIIE-
HUIO K KaxIoMy u3o0paxenuto: «Kakue cBoiicTBa, o
Bamemy omrymenuro, npucymm 3toMmy oobekty? Ka-
KO OH?» (3amuchIBaeTCsl NepedyeHb ITHX CBOWCTB).
Bcero mpeassBisioch mATH M300paskeHUH U3 Habopa
AprembeBoii (puc. 1).

X 7 <385 O

Pucynox 1. Ipumepuvl epaguueckux uzobpasicenuii 6 memoouxe «BuzyanbHast ceManTrkay [3].

C moOMOIIBI0 3TOH METOIMKH OLIEHHMBAETCS CIIO-
COOHOCTh K MOPOXKACHUIO CEMaHTHYCCKUX TPU3HAKOB
MIPY OITMCAHHUU HEOTPEACICHHBIX BU3YAIBHBIX (JOPM.

Ha ocHOBaHMM aHanM3a MPOTOKOJIOB OBLTH BBIAC-
JICHBI YEThIPE TUIA CEMAHTHUUYECKUX PU3HAKOB:

1) cemaHTHYECKHE MPU3HAKH CEHCOPHOTO THIA
(HanpuMep, XOJIOAHBIN, TPOMKHH, KOJIFOYHH | T. I.);
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2) CeMaHTHYECKHE IPU3HAKH BMOIMOHAILHO-
JUYHOCTHOTO THUMA (IMOOpBIA, Becemblid, MeYaTbHBIN,
JIACKOBBIH U T. I1.);

3) ceMaHTHYECKHE TIPU3HAKH THHAMHYECKOTO
Tina (Oeraer, pa3BHBAIONINA CKOPOCTH CBETa, MdYa-
IIHAHCS, MIPHITAIOIIAN U T.11.);

4) ceMaHTHYECKHE MPU3HAKHU JIOTHYECKOTO THIA
(oOBeTIIANBIN, CITOKHBIN, HEONPSATHBIN, HEITOHATHBIH,
MOTYCKHEBIIHH U T. II.).

INokazatenu (MOACYUTHIBAIUCH JJIs  KaXIOTO
YYaCTHHKA HCCIICIOBAHUs): KOJMYECTBO CEMaHTHYC-
CKUX MPU3HAKOB KaXJIOTO U3 YETHIPEX TUIIOB.

Memoouxku 071 8via61eHUA KAMe2OPUATbHBIX
cnocobHocmell
Memoouka «Obobwenue mpex crnogy [10].
Martepuan Metoaukn «OO00OIMIEHHE TPEX CIOBY,
obecrieunBarOmeii OMEHKY CITIOCOOHOCTH K KaTeropu-
anpHOMY 000011eH1I0, cocTouT U3 10-Tu Tpuaj cioBs,
KaXIyl0 M3 KOTOPBIX MCCIEOoBaTeNb IOCIE0Ba-
TEJIbHO 3aUUTHIBAET YYACTHUKAM HCCIIEJOBAHUS.
YYacTHUKH HCCIICAOBaHUS JOJDKHBI [MOIyMaTh, YTO
MEXKIy MPOYMTAHHBIME CIIOBAMU OOIIETO W 3alKcaTh
OTBET OJHMM WJIM JIBYMs clloBaMd. Ha pasMbInuieHus
W Ha 3aIACh OTBETa HCIBITYEeMBIM OTBOAWTCS 25 ce-
KYHII Ha KXXIyIo Tpruaay cioB. OTBET ci1ej0Bajo 3aIu-
CBIBaTh Ha OJIaHKeE.
Crucok Tpuam CioB:
cmamos, Kiymba, KapmuHa
eazema, MasK, Kocmep
oxoma, uepa, MvliieHue
NaAMAMHUK, MOCM, AHMEHHA
UKOHA, Kapma, 0eKopayusl
nynbe, NPUIUS, 8eCHa
Kanxaw, 3a60p, npoora
MbLIbHBLIL NY3bIPb, 843d, YeMOOAH
. 30HMUK, OKON, NAJKA
10. ecamma, bycel, recmuuya
OreHKa Ka)kgoro oreBera Uit Kaxkaoi u3z 10-tu
TpHaJ 10 cieayromuM kputepusam: 0 0amioB — oTcyT-
CTBHE OTBETa; 0000IIEHIE TOIBKO JBYX CIIOB; TEMAaTH-
geckoe 0000IIeHrne, OCHOBAaHHOE Ha NMPOCTPAHCTBEH-
HOW WJIM BPEMEHHOH OJM30CTH 00BEKTOB (HAampuMep,
JUIA 9eTBEPTOI TPHAIbl — «TOPOI», «MOH ABOPY); 1
Oamn — anamutThHdeckoe 0000IIeHHE; (opMaIbHOE
00001enne 0e3 4eTKoil comeprkaTebHON criennpuka-
uH (HalpuMep, IUIS YETBEPTOH TPUAIBl — «CACTAHO
YEIIOBEKOMY», «METAJUTMIECKHEY); 2 0ajuia — CTporoe
KaTeropuajibHoe 0000IIeHUE C UCIIOIb30BaHUEM POJIO-
BBIX TIOHATHU (HAIIpUMeED, IS IECATON TPHAIBI — KO-
CJIE/IOBATEIILHOCTDY).
Bannel no Bcem 10-Tu TpuagaM CyMMHUPYROTCS.
[Toxa3zatens: cymma 06ayuioB, XapaKTepH3YIOIIas
YpOBeHb CPOPMHUPOBAHHOCTH KATETOPUAIBHBIX CITO-
COOHOCTEH.
Memoouku 012 vis8IeHUA KOHYENMYANbHbIX
cnocobHocmell.
Memoouxa «Ilonamutinviii cunmesy [12].
Martepuan wmetoguku «IIOHATHIHBIA CUHTE3Y,
MO3BOJISIFOIIECH OICHHUTh YPOBEHBb C(HOPMHUPOBAHHOCTH
KOHIICTITYaIbHBIX CIIOCOOHOCTEH, HAMIPABJICH HA BBISB-
JICHHUE CITIOCOOHOCTHU CaMOCTOSATEIILHO KOHCTPYHPOBATh

©CoOoNoGA~LNE

CEMaHTHYECKHH KOHTEKCT Ha OCHOBE TPEX HE CBSA3aH-
HBIX II0 CMBICIY CJIOB, Mpeiarasi Mpu 3TOM MAaKCH-
MaJIbHO BO3MOXHOE KOJIMYECTBO UX COUETAHUH B BHJIE
OCMBICTICHHBIX TpeiiokeHnid. Ha Omankax ¢opmara
A4 HameuaTaHO 1O OIHOM TpHaze CIOB B KaXKIOM
OmaHke:

PAKYWKA — KAHYeNApCKasa CKpenka — mepmomemp

Komnviomep — cmepy — Oy1asKa

naaHema — 21eKMpUdecKas po3emka — necoyHvle
uacei.

VY4acTHUKAaM HCCIIeIOBaHMsI YCTHO 3a4UThIBAIACh
HHCTPYKLIMS, B COOTBETCTBUU C KOTOPOH ydeHUKaM
MIPEAJIarajgoch yCTAaHOBUTH Pa3HbIC BAPHAHTHI CMBICIIO-
BBIX CBSI3€H MEXAy 3THMHU TPEMsI CIOBaMH, 3allUCATh
Ka)XJbIil BAPHAHT B BUJE OJHOTO-ABYX IPEIUIOKCHUH
TaK, 4TOOBI OJHOBPEMEHHO OBLIN HCIIOJIB30BAHBI BCE
Tpu cioBa. Bcero mpenpsBisuiick 3 Tpuazusl CIOB,
BpeMsi pabOTHI C KaXXJ0H U3 TpUa — 3 MUHYTHIL.

C nomompto MeToauku «lIOHATUHHBIA CHHTE3»
OLICHUBAETCS MEpeMEHHas — «KOHIENTyaJbHBIE CIIO-
cobHocTny. Kputepuu orerku oteera: 0 0amioB — o1-
CYTCTBHE HANlMCaHHBIX NPEAJIOKEHUH; HCIOIH30BAHO
TOJIBKO JBa CJIOBa (HampUMep, UIL BTOPOH Tpuaabl
clIoB — «SI cuaen moMa M CMOTpEN Ha KOMIIBIOTEpE
¢mIeM Tpo cMepu»); 1 6amt — mpocToe mepednciIeHne
CJIOB B IIPEIUIOKEHHUH (HANPUMED, JUT IEPBOH TPHAIBI
cioB — «Pakymka, KaHIEIApCKas CKpemKa M TepMo-
METp JISKAIN y MEHS Ha CTOJIe»); 2 Oata — co3iaHne
KOHTEKCTa B paMKax ONHCAaHHUA KOHKPETHOH CHTYallnu
00 KOHKPETHBIX OOCTOSITENBCTB (HAIpUMEp, IS
TpeTbell Tpuajbl cjloB — «PaHbllle Bpemsi Ha Hamei
IUTAaHETE U3MEPSIIOCh TOJBKO C MOMOIIBIO TTECOYHBIX
4acoB, a MOTOM HOSBUJINCH 3JEKTPHUUECKUE PO3ETKH U
MEXaHMYECKUE Yachl»); 3 Oayuia — mpeasioskeHue ¢ uc-
MOJIb30BaHUEM CpaBHEeHHH, MeTadop, 0000aroIei
KaTeropuu JIMOO pa3BepHYTHIX MPUYNHHO-CIIEACTBEH-
HBIX CBsI3€H (HanmpuMep, A7t IepBoit Tpuansl — «Pacnm-
JICHHasl TI0TIOJIaM PaKyIIKa MMEET 3aBUTKH, ITOXO0XHE
Ha M3THOBI KAHIEISPCKON CKPENKH, a €CIH 3Ty pa-
Kyuky pasorperb 10 200 rpagycoB, TO OHa paciuia-
BUTCS U TIOJyYUTCS CTEKJIO JUISl TEPMOMETPA M JPYTHX
PEIMETOBY).

Banel mo BceM TpuazaM CyMMHUPYIOTCS.

IToxaszarens: cymma 6ajioB, XapakTepH3yroIas
ypOBeHb C(HOPMHUPOBAHHOCTH KOHIENTYAIbHBIX CIO-
COOHOCTEH (CITOCOOHOCTH K MOHATHHHOMY CHHTE3Y).

Craructnyeckast 00paboTKa: METO/BI OIUCATEIb-
HOW CTaTUCTUKH, KOPPEJSIMOHHBIA aHamu3 (MeTo[
CnupMmana), npumeHeHue kputepus Opunmana, kpu-
Tepusl 3HAKOBBIX KOppemsiuuii Buikokcona mpu uc-
TI0JIb30BaHUU COBPEMEHHBIX ITAKETOB CTATUCTUYECKOM
00paboTku maHHBIX (SPSS 21.0).

Pe3ysabTaThl 1 00Cy:KIeHUE

B mepByro ouepens Obuta mpoBeaeHa MpOBEpKa
MTOJTyYCHHBIX JaHHBIX HA TPeAMET HOPMaJIbHOCTH pac-
MIpEeNICHISI BBIICTICHHBIX B SMITUPUIECKOM HCCIIE0-
BaHUH MEPEMEHHBIX. BBUAY TOTO, 4TO pacmpesencHue
HEKOTOPBIX NMEPEMEHHBIX 3HAYUMO OTJINYAETCS OT HOP-
MaJIBHOTO, TIPH TAIbHEHIIIEM CTaTUCTHYECKOM aHaJIn3e
MIPUMEHSUINCH HEMapaMeTPUIECKOTO METOIbI.

Crnenyromum I1aroM CTajao NpoBeICHUE KOPpes-
LMOHHOrO aHayim3a MetojoM CrupMmaHa, pe3yJbTaTbl
KOTOPOTO TIpeJICTaBICHBI B Tabuuie 1:
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Tabmuma 1. Koppensiun mokaszareneit koHuentyansHbeix (KoHtent.), kateropuanbabix (Karerop.), cemantuye-

cknx (CeMm.) ciocoOHOCTEH M 001eTo O6amia mo Mmeroanke «Counaenue» (Cou.).

Cou. Konnenr Karerop CeMm _ceHc Cem sMmorg Cem 1u-
HaM
Konrenr. ,214™
Karerop. ,145 ,091
CeM. ceHC ,386™ ,360™ ,146
CeM. smon 270" 379" ,047 470"
CeM. jnuHaM ,096 ,401™ -,006 ,130 2777
CeM nornd ,136 449" ,115 ,530™ ,558"™ 437"

IIpumeuanns: «CeM _CeHC» - CHOCOOHOCTH K MOPOXKICHUIO CEMAaHTHUECKHX IPH3HAKOB CEHCOPHOTO THMa, «CeM
_3MOI» - CIIOCOOHOCTh K MOPOXKICHUIO CEMAaHTUYECKUX MPU3HAKOB AMOIMOHAIBHO-INYHOCTHOrO Thma, «CeM
_AWHAM» - CTIOCOOHOCTD K MOPOXKICHNIO CEMaHTHIECKUX MMPU3HAKOB ANHAMUYECKOTO THIA, «CeM JIOTHY» - CTIO-

COOHOCTB K IMOPOKACHUIO CEMaHTHUECKUX MPU3HAKOB JIOTHYecKoro Tuma, ** - p<0,01

Kak cienyer u3 naHHBIX Tabnuipl 1, mokasarenu
MOHATHIHBIX crocoOHocTe#  audHepeHIUpOBaHHO
KOPPEIUPYIOT C TPOSBICHUAMH HHTEIICKTYaIbHOM
KOMIIETCHTHOCTH B CTapIleM II0JPOCTKOBOM BO3pacTe.
Crnenyer OTMETHTb, 4YTO HEOJHOPOJHOCTH CBSI3€H KOH-
[ENTYaJIbHBIX U KaTerOpHaIbHBIX CIIOCOOHOCTEH ¢ To-
Ka3aTeIsIMHA MHTEJJIEKTYalbHOW KOMIIETEHTHOCTH pa-
Hee OBUTH TPOAaHATH3UPOBAHEI [7] U OOBSICHEHBI pas-
HBIMH  (DYHKIMOHAJIBHBIMHA Harpy3kamH, KOTOpBIE
HECyT JaHHBIE MPOSBJICHHS MOHATHIHHOTO ombITa. Tak,
CYThb KaTETOpPHAJIbHBIX CIIOCOOHOCTEH 3aKiroueHa B
YIOPSIOYMBAHUU (OTIpeNIeNIeHUH KaTeTOpHii, KilacTe-
POB) OOBEKTOB MM TIOHATHUH JUIS TTOCTIEYIOIIETO OIe-
pHUpOBaHUSA UMM Ha 6ojiee BBICOKOM ypOBHE 000011e-
HUS, IS CO3JAaHUSA BO3MOXKHOCTH OOpa30BaHUS KOH-
nentoB. Ilocnmegnme ke, B  CBOIO  OdYepens,
MOAPa3yMEBAIOT HE TOJIBKO UCIIOIb30BAaHHE 0000MIIEH-
HBIX KOHBEHIIMOHAJIBHBIX TOHATHH, 110 U IPUBJICYCHUE
VHJIMBH/YaJIbHOTO OIIBITa B 3TH KOHCTPYKTHI, 0Oora-
IIEHWE JTMYHOCTHBIM cozepkaHneM. COOTBETCTBEHHO,
BBISIBJICHHAs 3HAUMMasi KOPPEJSIIMOHHAS CBSA3b IOKa-
3aTesniell KOHIENTYaIbHBIX CIIOCOOHOCTEH U MHTEIUICK-
TyaJIbHOM KOMIIETEHTHOCTH MOJYEPKUBAET JIBA OCHOB-
HBIX MOMEHTA:

1) n7as TOPOAYKTHBHOTO  (PYHKIHOHHPOBAHHSI
MEHTAJIBHOTO ONBITa (MHTEJUIEKTYyaJIbHOH KOMIIETEHT-
HOCTH) NPUHIUIHANBHYIO BaKHOCTh UMeeT Haubolee
BBICOKHH ypOBEHb 00OOIIECHUS MOHATHH, T.€. KOHIIETI-
TyaJbHbIE CIOCOOHOCTH;

2) caMH KOHICNTYyaJlbHbIE CIOCOOHOCTH CYTh
TICUXWYECKHE CBOMCTBa, OOecreunBarone BO3MOX-
HOCTb TTOPOXJICHUSI HEKOTOPHIX HOBBIX MEHTAJbHBIX
COJIeprKaHUH, He PE/ICTaBICHHBIX B HAIMYHON HH}Op-
Manuu (Hanpumep, BbISIBICHHE UMIUTHIIUTHBIX CBs3eil
1 3aKOHOMEPHOCTEH, HHTePIPETalNs, MOICTHPOBAaHUE
U T.7.), 9TO, B CBOIO OYEPE]Ib, SBISIETCS HEOOXOIMMbIM
YCIIOBHEM MHTEJUICKTYaIbHOW KOMIIETEHTHOCTH.

Kaxk 6bu10 oTpaxeHo B uccienoBanusx S1.1. Cu-
MOBCKO# [6], KOHIIENTyallbHbIE CIIOCOOHOCTU BBICTY-
MA0T CaMbIMH 3HAYMMBIMU MTPEAUKTOPAMHU UHTEIUICK-
TyaJbHOH KoMIieTeHTHOCTH. Kpome Toro, B HccienoBa-
Husax M.A. Xomomno#t [12] KoHuUenTyajIbHBIE
CIIOCOOHOCTH SIBJIAIOTCS BBICIIMM IIPOSIBICHUEM ITOHS-
THHHOTO OIIBITa, K KOTOPOMY TaK)Ke OTHOCSITCS KATEeTo-
pHANbHBIE W CEMaHTHYECKHE CIOCOOHOCTH (1O CTe-
meHn ux 00o0meHHOCTH U auddepeHIINPOBaHHOCTH
CTosIIIME Ha O0Jiee HU3KHUX CTYNCHAX HEPAPXUH).

Ob6pamascy K pesynprataM Koppemnsuuu Crup-
MaHa B OTHOIIEHWH CEMaHTHYECKHUX CIIOCOOHOCTEH,
CIIEyeT OTMETUTh, UTO C MPOSBICHUSIMH HUHTEIIICKTY-
IBHOM KOMIIETEHTHOCTH MX BBISIBICHO B JiBa pasa
MEHbIIIE, HEXEJIH C KaTerOpUaJbHBIMU CHOCOOHO-
CTsIMU. JlaHHOE 0OCTOSITEThCTBO YKA3hIBAe€T Ha CIIOXK-
HOCTb, MHOTOI'PaHHOCTb, CHCTEMHOCTb KOHCTPYKTa
KOMITETEHTHOCTH M HECBOJUMOCTB €T0 K OJTHOH M3 10~
HATHHHBIX CIIOCOOHOCTEH, HECMOTpsl Ha TO, YTO OHA
(criocoOHOCTh K KOHLENTYaJM3aluK) SBISETCS TIpe-
JUKTOPOM HHTEJIJIEKTYyalbHOH KOMIIETEHTHOCTH. YKa-
3aHHOE OOCTOSITENLCTBO B COBOKYITHOCTH C 3ajaueit
JJAHHOTO IMITMPUYECKOTO HMCCIIEIOBaHMsI 00YyCIaBiH-
BaeT paCCMOTPEHHE KOPPEIAINA CEMaHTUIECKHUX CIIO-
coOHOCTel ¢ KOHIIENTYaIbHBIMU CIIOCOOHOCTSIMH, a He
C MPOSIBJICHUSIMH MHTEIUIEKTYAJIbHOM KOMIIETEHTHOCTH
Kak TpeOyromumMu Oonbiei creneHn 0000IeHHOCTH,
YeM €€ MOTYT IPEAOCTaBUTh HHU3KOAN(EpeHINPO-
BaHHbIE CEMaHTHYECKHE CITIOCOOHOCTH.

AHanu3upysi KOppeNsiiMi CEMaHTHYECKHX CIIO-
cOOHOCTEH € KOHIENTYaJbHBIMH OOpamiaeT Ha ceOst
BHHUMaHHE HX HEOJHOPOJHOCTh. B cooTBeTcTBHM C
JaHHBIMH TaOJIUIBI 1, KOPPETAUUOHHAS CBS3b YBEJH-
YHBAETCS OT CHOCOOHOCTH K MOPOXKACHUIO CEMaHTHIe-
CKMX TPU3HAKOB CEHCOPHOTO THIA K CIIOCOOHOCTH K
MTOPOXKACHUIO CEMaHTHYECKUX MPHU3HAKOB JIOTHYE-
ckoro tuma. C IIeJbI0 MPOBEPUTH THUIIOTE3Y O 3HAYUMO-
CTH 3THX Pa3IMYUi HaMH OB HCIIOIB30BaH KPUTEPHUA
®puamana (Tabdi. 2):
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Tabmuma 2. IIpoBepka TUMOTE3bI 0 PA3IMINH YE€THIPEX TPYII: ToKa3aTeJied CeMaHTHIECKOW CITOCOOHOCTH K TTO0-
POXKICHUIO MPHU3HAKOB CEHCOPHOTO THIIA, CEMAHTUYECKOH CIIOCOOHOCTH K TOPOXKICHHWIO MPHU3HAKOB 3MOIIHO-
HAJIbHO-JIMYHOCTHOTO THIIA, CEMAHTUIECKOH CIIOCOOHOCTH K MOPOKIACHUIO MPHU3HAKOB AMHAMUYECKOTO THUIA H
CEMAHTHYECKOH CIIOCOOHOCTH K IMOPOKACHUIO PU3HAKOB JIOTHYECKOTO THIIA, - MeTogoM Dpuamana

[lepemeHHbIe Cpenunii panr N Xu-KBagpar CT.CB. AcumnT. 3Hay.
Cem ceHc 3,11

Cem sMmonq 2,18

Com _mman 211 101 52,374 3 0,000
Cem yornd 2,60

IIpumeuanns: «CeM _CceHC» - CHOCOOHOCTH K MMOPOXKICHHIO CEMAaHTHUECKHX NPU3HAKOB CEHCOPHOTO THMa, «CeM
_3MOI» - CIIOCOOHOCTh K MOPOXKICHUIO CEMAHTHYECKUX MPU3HAKOB SMOIMOHAIBHO-INYHOCTHOrO Thma, «CeM
_INHaM» - CIIOCOOHOCTH K MOPOXK/ICHUIO CEMaHTHYECKUX ITPU3HAKOB INHAMUYECKOTO THIA, «CeM JIOTHY» - CII0-
COOHOCTB K MOPOXKACHUIO CEMaHTHYECKUX ITPU3HAKOB JIOTUYECKOT0 THMA, N — YHUCIIO0 YYaCTHUKOB HCCIIEA0BaHUS,

CT.CB.- CTCIICHb CBO60,HI)I, AcuMmT. 3Hau. — aCUMIITOTHYECKAs] 3HAUMMOCTb.

B cooTBeTCTBHU C TMOJNyYEHHBIMH pe3yJbTaTaMU
OBUTH CIeNaHbl IPOMEKYTOUHBIE BBIBOIBI O TOM, 4TO
pazIMYusl MEXIY PasHBIMH TUIIAMH CEMaHTHYECKUX
CIIOCOOHOCTEH CTATHCTUYECKU JOCTOBEPHO 3HAYMMEL
CretoBaTenbHO, HAMU ObLIa MPOJEMOHCTPUPOBAHA
BHYTPEHHSI HEOTHOPOAHOCTh CTPYKTYPHI CEMaHTHYe-
CKUX CIIOCOOHOCTEH MOHATHHHOTO OmbITa, Hu(depeH-
IIMPOBAaHHOCTh B COOTBETCTBHH C, BO-TIEPBBIX, CTEIe-

CIIOCOOHOCTH YAOBIETBOPSIOT MOTPEOHOCTH HHANBHUIA
JI0 TEX T0p, ToKa eMy TpebyroTcs Oonee muddepeHim-
pOBaHHbIE, PAa3BUTHIE CIIOCOOBI MEATENLHOCTH. TeM He
MeHee, kpuTepuit @puamMana He MO3BOJISIET TOBOPHUTH O
HAIPaBJICHHOCTH Pa3IMIuii, T.€. HET OCHOBAaHHI TOBO-
PHTH O TOM, YPOBEHD BEIPAKCHHOCTH KaKOH-THO0 KOH-
KPETHOH CEMaHTHYECKOM CIIOCOOHOCTH BBIIE HIIA
uike. st OTBeTa Ha 3TOT BOMPOC ObLT POBEICH aHa-

HBIO OOOOIICHHOCTH M KOTHUTHBHO-JTHMYHOCTHOH  JIM3 NAHHBIX METOAO0M BuikokcoHa (Tabdi. 3):
CJIOKHOCTH, & BO-BTOPBIX, - C BO3pacToM (OpMHUPOBa-

Hus. OHTOTeHeTUYEeCKH OoJiee paHHUE CEMAaHTUYECKUE

Tabnuna 3. [IpoBepka TUIOTE3bI O BHYTPUTPYIIIIOBBIX PA3IMYHMIX MEXKIY CEMaHTHUCCKOW CIIOCOOHOCTHIO K I0-
POXIEHUIO IPU3HAKOB CEHCOPHOT'0, SMOLNOHAIBHO-IMYHOCTHOTO, TUHAMHUYECKOTO M JIOTUYECKOTO TUIIOB C I10-
MOIIBIO KpuTepust BuiikokcoHa.

CeM 53MoII CeMm nu- CeMm J10- Cem nu- CeMm I10- CeMm I10-

CraTuCcTHYECKHE oy — - — - —

- Cem HaM - Cem rnd - Cem HaM - Cem rnd - Cem a4 - Cem
KpUTEPHH

_CeHC _CeHC _CeHC )Y (0)if Y 0)i _ IMHAM
Z -5,927 -5,300 -4,701 -,376 -2,995 -3,527
Acum. SHH- 0,000 0,000 0,000 0,707 0,003 0,000
(IBYXCTOpOHHSIS)

Ipumeganns: «CeM _CeHC» - CHOCOOHOCTH K TIOPOKICHUIO CEMAaHTUYECKHUX IIPU3HAKOB CEHCOPHOTO THIA, «CeM
_3MOI» - CIIOCOOHOCTh K MOPOXKICHUIO CEMAaHTHYECKUX IMPU3HAKOB 3MOIMOHAIBHO-THIYHOCTHOTO THIA, «CeM
__TUHaM» - CIIOCOOHOCTH K TIOPOXKACHHUIO CEMAaHTHUECKUX TPU3HAKOB TUHAMHUYECKOTO T, «CeM _JIOrH4» - CTo-
COOHOCThH K MOPOXKICHUIO CEMAHTUUECKUX MTPU3HAKOB JIOTHYECKOT0 TUMa, Z — Z-0lieHKa, ACUMT. 3Ha4. — aCUMII-

TOTHYCCKAas 3HAUHUMOCTD.

Crenys npelncTaBIeHHBIM B Tabnuie 3 pe3yibra-
TaM MOYKHO 3aKJIOYHTbh, YTO B CTPYKTYpE CeMaHTHYe-
CKHX CIIOCOOHOCTEH MOHATUITHOTO OMbBITA €CTh Hepap-
XHYECKHE YPOBHH, & HIMEHHO:

1) crmocoGHOCTB K MOPOXKICHUIO IPH3HAKOB CEH-
COPHOT'O THIIA;

2) crnocoOGHOCTH K TIOPOKICHHIO IPU3HAKOB IMO-
IUOHAJIbHO-JIMYHOCTHOTI'O THIIA,

3) CcmocoGHOCTh K MOPOXKACHUIO MPU3HAKOB JIH-
HaAMHYCCKOT'O THUIIA,

4) crmocoGHOCTH K TIOPOKAECHHIO PU3HAKOB JIO-
THYECKOTO THIIA.

IMosy4yeHHbIe JAHHBIC COTIACYIOTCS C ATAlaMu
Pa3BUTHUS MHANUBHAYAJIBHOTO OMBITA OT CEHCOPUKH Ye-
pe3 3MOLMOHAJIBHBII OMBIT K 00Jiee CIIOKHBIM U JU(-
(epeHIIMPOBAaHHBIM MBICIHTEIBHBIM MpOLIECCaM, Tpe-
OYIOLIUM YCTaHOBJICHHUSI 3aKOHOMEPHOCTEHl U JIoruye-
CKHX CBsi3ell MEXIy OOBEKTaAMH. DTH Pe3yJbTaThI

COIJIACYIOTCS C €IMHOW KOHIIETINell CO3HAHUS U IMO-
uuii [1, 13], B KOTOpo# SMOLUM BBICTYNAIOT XapakKTe-
pHUCTHKOH Oosiee HM3KOAM(PPEPEHIIMPOBAHHBIX CH-
creM, Cc(OPMHPOBAaHHBIX OHTOTCHETHYECKH paHbIIE
CO3HATEJbHBIX KOTHUTUBHBIX Ipoueccos [2]. Chenyto-
mye 3a NMPU3HAKaMH AMOIMOHAIBHOTO THUMA JHMHAMH-
YEeCKHE XapaKTEPUCTUKN CEMaHTHYECKOTO OIbITa pac-
KPBIBAIOT JTaIbl MHAMBUAYaJIbHOIO Pa3BUTHS, KOTJa
pa3BHBAIOTCS pa3linuHble PU3MIECKUE BHbI AKTHBHO-
CTH, CTAHOBSITCS JIOCTYITHBIMU HOBBIE BO3MOKHOCTH —
cocaTb, TJIOTaTh, TAHYTh U Ipod. Camble e CI0XKHO-
OpraHM30BaHHbIE BHIBI HU3KOAU((EpEeHIIMPOBAHHBIX
CEMaHTHUYECKUX CIIOCOOHOCTEH — CIIOCOOHOCTH K MO-
POXIICHHIO CEMaHTHYECKUX IMPU3HAKOB JOTHYECKOTO
THIA, - (OPMHUPYIOTCS B MOCIEAHIO OYepelb, 4TO U
OBUIO ITPOJEMOHCTPUPOBAHO IOJYYEHHBIMU B IIpHBE-
JICHHOM HCCJIEJIOBAaHUHN PE3yIbTaTaMHU.

Takum oOpazom, Hamu Obl1a 3adUKCHUpOBaHa pe-
rpeccusi MOHATHHHOTO OIBITa OT KOHLENTYaJIbHBIX
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CHOCOOHOCTEH Yepe3 KaTeropuaabHBIE K CEMaHTHYe-
CKHUM, 0 KoTopoii roBoput M.A. Xomonnas [11]. bosee
TOTO, PE3YIIBTATHl SMIHPUIECKOTO UCCIICIOBAHUS TIPO-
JIEMOHCTPHPOBAIN HEOTHOPOIHOCTH CTPYKTYPHI ca-
MHUX CEMaHTHIECKHUX CIOCOOHOCTEH. B cooTBeTCTBHMM C
MIPHUHITAIIOM Pa3BUTHSA B MOPSAAKE Bo3pacTaHus nudde-
pEHIMANY WHIUBUAYAIbHOTO OMBITA BBIAEISIOTCS:
CeMaHTH4ecKasi ClIoCOOHOCTh K MOPOXKICHUIO IPU3HA-
KOB CEHCOPHOT'O THIIa, CEMaHTHYECKasi CIIOCOOHOCTH K
MOPOXAECHUIO IPU3HAKOB 3MOIMOHAIBHO-INYHOCT-
HOTO THUIIa, CEMaHTHUYECKasi CIIOCOOHOCTb K HOPOXK/e-
HUIO MPU3HAKOB JUHAMHUYECKOTO THUIIA M CEMaHTHue-
CKasi CTIOCOOHOCTH K TIOPOXKICHHUIO TPU3HAKOB JIOTHYE-
CKOTO THIIA.

BriBoabI

[omy4yeHHBIC Pe3yIBTATH IEMOHCTPUPYIOT BEpPO-
SATHOCTh PACCMOTPEHHSI PETPECCHH B IMOHATHHHOM
OTIBITE C TO3UIMH 3TANOB WHTEIUICKTYaJbHOTO pa3BU-
TSI CyObeKTa 0T HU3KOAN(DHEepHEUMPOBAHHBIX CEMaH-
THUYECKHX CIIOCOOHOCTEH uepe3 KaTeropualibHbIE K
KOHIENTYaJIbHBIM, SBIISIOMIAMCS PEAUKTOPOM MPOSIB-
JIEHUW WHTEJIEKTyalbHOM KOMIETEHTHOCTH.

Takum 00pa3oM, MOXKHO clieNaTh 3aKJII0UEHHE O
TIPaBIOIOIOOUH THITOTE3Hl B OTHOIICHUH TIOHATHHHBIX
KOHIICTITYaIbHBIX, KATETOPHAIBHBIX U CEMAaHTUIECKUX
CHOCOOHOCTEH: TIOKa3aTeNd MOHATHUHBIX (KOHIICHTY-
ANBHBIX, KATCTOPUAIBHBIX I CEMaHTHYECKUX) CIIOCO0-
HOCTEH HEOAHOPOIHBI B CBOHX CBS3AX C IPOSBICHU-
MU HWHTEJUICKTYaIbHOW KOMIIETEHTHOCTH, YTO 00y-
CJIOBJICHO pa3HoO# creneHbto quddepennuanmu. bonee
TOTO, B TMPOBEJCHHOM SMIMPHYECKOM HCCIIEIOBAHUU
OBLTO JIOKAa3aHO, YTO B COCTAaBE CEMAHTHYECKHUX CIIO-
COOHOCTEH B COOTBETCTBUU CO CTEleHbIO nuddepeH-
IIUPOBAHHOCTHU BBIJEISAIOTCS: CEMaHTHYeCKas CIoco0-
HOCTh K TOPOXKIECHUIO MPU3HAKOB CEHCOPHOTO THIIA,
CEMaHTHYECKasi CIOCOOHOCTh K MOPOXKACHUIO TIPU3HA-
KOB OSMOIMOHAIEHO-THYHOCTHOTO THIIA, CEMaHTHYC-
CKasi CIIOCOOHOCTh K MOPOKACHUIO TMPU3HAKOB JHHA-
MHYECKOTO THIA U CEMaHTHYECKasl CIOCOOHOCTb K TI0-
POXKICHUIO TPH3HAKOB JIOTHIECKOTO THIIA.

3akJl0uenue

OTBeuast Ha BOTIPOC O CTPYKTYPHOI OpraHu3annuu
CEMAaHTHUYECKOT0 MOHATHHHOTO OMbITa CyOBheKTa, AaH-
HO€ SMIIMPUYECKOE HCCIICIOBAHHE CTaBUT HOBBIE 3a-
nauu. Hammpumep, Bonpoc 0 HEMOCPEACTBEHHBIX THIIAX
CEHCOPHBIX MIPU3HAKOB M CTENCHM MX BBIPAKEHHOCTH,
TG PepeHIIMPOBAHHOCTH B WHAWBHIYaJTHHOM OIIBITE
yemoBeka. Tak, B wucciemoBanusx HO.M. Anekcan-
nposa, O.E. Capuuk, M.1. 3namenckoit, M.I'. Konbe-
Hesoii, K.P. ApytionoBoii, A.K. Kpeuosa, A.U. By-
naBbl [2] ykas3bIBaeTCS MEHbINAsl CTereHb auddepen-
UPOBAHHOCTHU TEKTUIILHBIX, BKYCOBBIX u
O0OOHATENBHBIX ONIYIICHWH MO CPAaBHEHHIO C CIYXO-
BBIMH U 3pHTENbHBIMHA. Kpome TOro, 0COOEHHO aKTy-
AIBHBIM SIBJISIETCS HAIIPABIICHHE TI0 TOUCKY HOBBIX Me-
TOIMYECKUX CPEICTB IHArHOCTHKH CHOCOOHOCTEH M

pACIIMPEHNIO CTAaTHCTHYECKUX METOJOB aHAJIN3a IO-
JIy4EHHBIX JaHHBIX.
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CEAbCKOXO3AUCTBEHHbBIE U BUOAOTUMECKUE HAYKU

YIK 633.511.575.113

TEHOTUNMUYECKASA KOPPEAALUA MEXAY NPUIHAKAMU Y
BHYTPUBUAOBDLIX (G.hirsutum L.) TMBPUAOB XAOMYATHUKA

T'yceiinoga JIroomuna Aneckep,
6€0YWULL HAYUHBIL COMPYOHUK, KAHO. OUOJL. HAYK,

Aboynanueesa I'ynwmen Cypxai,

6e0Y ULl HAYYHBIL COMPYOHUK, KAHO. OUOJL. HAYK,
Huemumym I'enemuueckux Pecypcoe
Hayuonanvnoii AH Azepbaiioocana, e. baky

AHHOTAIIUAL.

Omnpenenensl reHOTHITHYECKHE Koppessiniuu U ananu3 nytu (Path Coefficients) Mexay oCHOBHBIMHU XO3s1Hi-
CTBEHHBIMHU U KaUeCTBCHHBIMH MPH3HAKAMH BOJIOKHA y BHYTpuBHAOBBIX (G.hirsutum L.) rubpumos xmonuaTHuKa.
Mexny yposkaeM XJIONKa-ChIplia, €ro OTJCIbHBIMHU JJIEMEHTaMH U 0a30BBIMHM KaueCTBEHHBIMU NPHU3HAKAMU BO-
JIOKHAa OTMEYEHA B Pa3HOM CTENEHM TOJIOKHUTENIbHAS KOPPEJSIIMOHHAs CBS3b. DTH MPU3HAKK MOXHO YJIYYIIHTh
OJTHOBPEMEHHO 0TOOPOM OJTHOT'O M3 HUX, TaK KaK 3TH IPU3HAKU HACIIEAYIOTCS HE3aBUCUMO APYT OT npyra. OaHaKo
BBIXOJI BOJIOKHA OTPHLIATEIBHO CBsA3aH ¢ BepxHeil cpeaneit muuoit (Upper Half Mean Length, UHML) u yaens-
HO#T pa3pbIBHO Harpyskoii (Strength, Str), a Beicoko nonoxurensHo ¢ Mukporeiipom (Micronaire, Mic). Hossie
XJIOIIKOBBIC JIMHHHU C ONTHMAaJIBHBIM COYCTAHHEM XO35CTBEHHBIX MPU3HAKOB U KAUYECTBEHHBIX CBOWCTB BOJIOKHA
nepenanbl B HanmonaneHelil ['eHOaHK MHCTUTYTA, KOTOpBIE B HACTOSILEE BPEMsI HCIIONb3YIOTCS B HAYYHBIX HC-
CIICIOBaHMUSX B KAYeCTBE HCXOJIHOTO MaTepuana. Hay4ynas paboTta BEINOIHEHA IIPH YaCTHYHOW (UHAHCOBOM 1O~
nepxke @orna Passurus Hayku npu [Ipesunente AzepOaiimkanckoit PecrryOnmkn.

KiroueBble coBa: XJIOIIYaTHUK, FI/I6pI/I,I[I/ISaI_[I/I$I; BHYTPHUBHUIOBBIC FI/I6pI/I,Z[LI; Ka4Y€CTBO BOJIOKHA; KOppECJIi-
1Hst; KOG GHUIMESHTBI IyTH; MPSIMOH U KOCBEHHBIH 2P deKThI.
GENOTYPIC CORRELATION BETWEEN TRAITS AT INTRASPECIFIC (G.hirsutum L.)
HYBRIDS OF COTTON

Huseynova L. A. Leading scientific employee, a Cand. Biol. Sci.,

Institute of Genetic Resources of the NA4S, Azerbaijan, Baku,

Abdulalieva G.S. Leading scientific employee, a Cand. Biol. Sci.,

Institute of Genetic Resources of the NAS, Azerbaijan, Baku,

SUMMARY.

Were defined genotypic correlations and way analysis (Path Coefficients) between the basic agronomic and
qualitative traits of a fibre at intraspecific (G.hirsutum L.) hybrids of cotton.

Varying degrees of positive correlation between the basic fiber traits, raw cotton yield and its individual
elements was observed. These traits can be improved simultaneously by selection of target trait as these traits are
inherited independently. However the ginning percentage is negatively connected with Upper Half Mean Length
(UHML) and Strength (Str), but is highly positive with Micronaire (Mic). New cotton lines with an optimal com-
bination of agronomic traits and qualitative properties of fibre are transferred in National Genebank of Institute,
which are used now in scientific researches as an initial material. Scientific work is executed at partial financial
support of Fund of Development of Science at the President of the Azerbaijan Republic.

Keywords: cotton; hybridization; intraspecific hybrids; fibre quality; correlation; Path Coefficients; direct
and indirect effects.

XJIOMYAaTHUK SIBJIIETCS BaXKHOM KOMMeEpUYECKOU
KyJIbTYpOW M TJIABHBIM MCTOYHUKOM CBHIPBSI JUISl U3rO-
TOBJICHUSI IIUPOKOTO aCCOPTUMEHTa TOBapOB HAPOJ-
Horo motpebnenus. CormacHo cratuctuke Hanmona-
apHOTrO Xjonkosoro cosera (National Cotton Council
of America), xiomok BeiparuBaercs B 6osee qem 80
OCHOBHBIX CTpaHax Mupa Ha miomaan 30-31 MiH. rek-
TapoB, Urpasi CYIIECTBEHHYIO POJIb B MHAYCTPHAIBLHOMN
U CEJICKOXO035ICTBEHHON 9KOHOMHMKE 3THX cTpaH. Pox
Gossypium L. mo nocneaneit knaccuduxanuu (Wallace
et al., 2008 [19]) HacuuThIBaeT 10 51 IUIIOMIHOTO U

TECTPAIJIOUIHOTO BHUAA M IMOJABHIA XJIOITYAaTHHKA. J4 K3
HUX MeKcukaHckuii Bua  G.hirsutum L. (remom
AAD:Dy; 2n=4x=52) xak KJIaCCHYECKH aJuloTeTpar-
nons, 6e3yCcIOBHO, 3aKpenil 3a cOO00H JOMUHHUPYIO-
1II€€ MOJIOKEHHE, COCTaBIIsAs 0K0iI0 90% riobaasHOrO
MPOM3BOJICTBA XJIONKOBOro BojiokHa (Maralappanavar
etal., 2007 [10]). Beicokuii yporxaii 1 BBIXO[] BOJIOKHA,
CKOPOCIIENOCTh U [IMPOKAsi IKOJIOTHUESCKast aJarTalus,
JOCTUTHYTBIE C MOMOIIBIO PA3IMYHBIX T'€HETHUECKUX
METO/IOB CENEKIIH, CBOHCTBEHHBI COPTaM TOTO BHIA.
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Jnst ynoBIETBOPEHUS HENPEPHIBHO PACTYIIUX
TpeOOBaHMUIT K KaueCTBY U KOJIMYECTBY XJIOIKOBOT'O BO-
JIOKHA MIUPOKO HCIOJB3YIOTCS MOJICKYJISIPHO-TCHETH-
YecKHe MapKepbl. B 4acTHOCTH, MICHTH(HUIUPOBAHEI
T'eHbI XJIOIMYaTHUKA, OTBEYAIOIIHUE 33 YCTOHYMBOCTD pa-
CTCHHH K OOJNIE3HAM W BPEOUTEISIM, BOXHOMY aedu-
OUTY M 3aCOoNieHHI0. B HacTosimiee BpeMsi YCHIIHS
YUYCHBIX HAMpPABJICHBI HA OMPEIESICHHE THUIIOB MapKe-
poB IHK, cmocoOHBIX yIy4lINTh KA4eCTBEHHBIC MPH3-
HaKH XJIOIIKOBOTO BOJIOKHA U COXPAHHUTh YPOXKAHHOCTh
Ha f0;vkHOM ypoBHe (Abdurakhmonov et al., 2009 [4]).
OnHako clneayeT OTMETHTh, YTO MCCICIOBAHHE XJIOM-
KOBOI'O T€HOMa OTCTAeT OT APYTHX KYJIbTYp. ITO CBS-
3aHO C OMOJIOTHYECKUMH OCOOCHHOCTSIMH 3TOU KyIb-
TYpBI, TaK KaK TETPAILIOMIHBIA XJIOMYaTHHK HMeEeT
npuMepHO 50 ThICSY QYHKIIMOHATBHBIX TEHOB B CBOEM
rerome (Kohel and Yu, 2002 [9]). ITpu 5Tom TONIBKO 32
TEHETHYECKH CIIOXHYIO CTPYKTYPY BOJIOKHAa OTBETCT-
BeHHbI 45-50% TreHOB BCero XJIOMKOBOTO TI€HOMa
(Wilkins and Arpat, 2005 [20]). CrnenoBatenbHO, H3y-
YUTh BCE MHANBH/IYaJIbHBIC TCHBI WK HX KOMOWHAIIMH
JUTSL XJIOTIKOBOT'O COBEPIIICHCTBA B IIEJIOM MPAKTHYECKH
TPYIHO.

B03MOXHOCTH MOJIEKYJISIPHO-TEHETHYECKHX Me-
TOZOB B YIYYIICHHH KAaUYECTBCHHBIX U KOJIMYCCTBCH-
HBIX NPU3HAKOB CErONHS HE BBI3BIBAIOT COMHCHHS
(Rafiq et al., 2016 [12]). Bmecte ¢ Tem, He cheayeT
YMalSITh POJHM TPAJULMOHHON CENICKINH, JaBIICH
BCEMY XJIOIIKOBOMY COOOIIECTBY LICJIBIN PSII CETCKIH-
OHHBIX gocTmkennii (Axmenos, 2011 [1]; Rasheed et
al., 2014 [14]). [losToMy Hapsiay ¢ HCIOJIb30BAHUEM
MOJIEKYJISIPHBIX METOJIOB TMAapaUIeIbHO IPOBOIATCS
MHOTHE TeHETHYECKHE MCCIISJOBAHNU, OCHOBaHHBIC HA
THOPUAN3ANNY PA3THIHBIX COPTOB M JIMHHUI XJIOMYAT-
HHKa, O Y€M CBHJCTEIBCTBYIOT MUPOBBIC ITyOIHKAIINH
cambIx nocieannx jet (Rao et al., 2013 [13]; Hamaszos,
2014 [3]; Hugie et al., 2016 [7]). Ongnako co3maHue HO-
BBIX JIMHMI XJIOMYaTHHKA, COYETAIOIINX BBHICOKHE Ka-
YEeCTBEHHBIC NMPU3HAKH BOJOKHA C BBICOKOH HPOIYK-
THBHOCTBIO, SIBJIICTCS OJHOW W3 TPYAHBIX 3ajad, TaK
KaK CYLIECTBYET M3BECTHAs OTPULIATENbHAs KOPpews-
Ut Mexay 3TuMu npuszHakamu (bypues u np., 2016
[2]). 3mech oueBumHA aKTYadbHOCTH MPOBOMUMBIX HC-
CIIeIOBaHMU, HATIPABJICHHBIX HA BBIBICHHUE KOPPEIs-
THBHBIX aCCOIMAINI MEX Ty IPH3HAKAMH U UMETH T10-
TEHIMAIBHYIO BO3MOXHOCTD PACIIMPUTD CIIEKTP TeHE-
THYECKOTO Pa3HOOOpa3usi, UCHONb3Ys IH0ObICe METO/BL.

B uyacTHOCTH, JaHHOE HCCJICAOBAHHE HAICICHO
Ha M3yYCHUE TeHOTUINYECKOU KOPPEIALIMY MEXKIY pa-
Hee HeM3yYCHHBIMH, B YCIIOBUSIX A3epOaiikana, kaye-
CTBEHHBIMH MPU3HAKAMU BOJIOKHA U OCHOBHBIMH XO-
3iCTBEHHBIMH MpPU3HAKaMU. BriepBble ¢ MOMOIIBIO
KOMTIIBIOTEPHBIX TEXHOJIOTHI U MPUMEHCHUEM DIIEMEH-
TOB BBICIIEH MAaTEMATHKH OCYIIECTBIICH aHAIN3 KO3(}-
¢ummentos mytu (Path Coefficients) Beiieyka3zaHHbIX
TPH3HAKOB y BHyTpuBHAOBHIX (G.hirsutum L.) ruGpu-
JIOB XJIOITYaTHHKA.

MATEPHUAJI U METOJbI
Hcxonublii MaTepuan mpeacTaBieH COPTaMu re-
HETHUYECKON KOJUJIeKIMHU XjionyatHuka MuctutyTta [e-
Hernuecknx PecypcoB HAH Asep0aiiikana mecTHOM
u

3apyOe)HOW CeNeKIuu. TecTUpoBaHWE Kade-
CTBEHHBIX IIPU3HAKOB BOJIOKHA POJIUTENIEH U THOPUIOB
nposogmiock Ha cucreme HVI (High Volume Instru-
ment), B COOTBETCTBMM C MHPOBBIMH CTaHIApTaMHU.
s 6oree TiryOOKOTO M3YYCHUST KOPPEISIIMOHHOHN 3a-
BHUCHMOCTH MEXIy IPU3HAKAMH HCHOIB30BAII METO]
koapunnentoB nmytu (Path Coefficients), paspabo-
TaHHBIA aHrmuiickum ydeHsiM C.Paiitom (Wright,
1960). DToT MeTO pa3AenseT BHIYMCICHHBIH K0(b (-
LUEHT MapHOH TeHOTHITMYECKON KOPPEesLUK Ha Ips-
MO€ BIIMSIHUE OJTHOTO ITpU3HAaKa Ha JPYrodl U KOCBEH-
HBIE BO3JCHCTBHS UYepe3 Apyrue npusHaku. CTaTUCTH-
YecKyl0 O0O0pabOTKy HaHHBIX BCEX pOXUTENEH U
BHyTpHBHIOBEIX (G.hirsutum L.) ruGpumoB mpoBo-
JIAITH C TIOMOIIBI0 KOMIIBIOTEPHBIX IIporpaMM Statistica
7.0 m Microsoft Excel. PaboTa BbIoTHEHA TIPH 9acTHY-
HOW (H)MHAHCOBOW MOJACpKKE, OKa3aHHOW DOoHIOM
Passurus Hayku npu [Ipesunenre AzepOaiimKxaHcKoH
Pecny0Onunky, 3a OCyIIeCTBICHUE HAYYHOT'O ITPOCKTA.

PE3VYJIbTATBI U OBCYXKJIEHUE

[pexncraBneHHOE HCClieIOBaHUE TOCBSIIEHO
YCTaHOBJICHHIO TCHOTHITHYECKUX KOPPEISALHI MEXK Ty
XO3SIMCTBEHHBIMH NPH3HAKaMHU (Ypoxkail XJonka-
CBIpIIa C

OJJHOT'O PACTCHUs, KOJMYECTBO KOPOOOUEK Ha OJI-
HOM PACTeHHUH, Macca OIHOH KOPOOOUYKH M BBIXOH BO-
JIOKHA), C OHOH CTOPOHBI M MEXIY XO3SHCTBEHHBIMH
"

KaueCTBEHHBIMH MPH3HAKAMH BOJOKHA — C JpY-
TOM.

Tak, naHHbple TaOMUIBI | CBUAETENBCTBYIOT, YTO
ypoXail XJIONKa-ChIplia y BHYTPUBHIOBBIX THOPUIOB
Ha BBICOKO JIOCTOBEPHOM YPOBHE TOJIOKHTENBEHO KOP-
penupyeT ¢ koiauvecTBoM Kopobouek (Fo, r =0,81**;
Fs3, r =0,69**) u ¢ maccoii kopobouku (Fo, r =0,45%; F3,
r=0,51*%). AHajormyHoe HampaBICHUE CBI3H MEKIY
OJIHOMMEHHBIMH TIPH3HAKaMH OTMEYad M JpYyrue 3a-
py6exusie uccienoBarenu (Farooq et al., 2015 [6]).
Toraa Kak MeXIy ypojkaeM ChIpLia U BBIXOJIOM BOJIO-
KHa OTMEUYeHa OTPHUIIATEeNIbHAs KOPPEISLHS.

Macca KkOpoOOYKHM Ha JOCTOBEPHOM YpPOBHE
OTPHUILATENILHO KOPPEIUPYET C KOJMYECTBOM KOpPOOO-
yek (F2, r = -0,53**; F3, r = -0,41%). 30T dakT noa-
TBepkmaroT oxuu aBropsl (Ahmad et al., 2016 [5]) u
onposeprator — apyrue (Karunakar et al., 2005 [8]),
BBIIBHBLINE MO3UTHUBHBIC KOPPEISIIUM MEXAY TUMHU
npu3HakaMu. Bmecte ¢ Tem, Macca 0JJHOM KOPOOOUKH
1 KOJIMYECTBO KOPOOOYEK B PABHOM CTEIIEHH ITOJIOKH-
TEJIBHO CBSI3aHBI C BBIXOJIOM BOJIOKHA.

3HAYUTENbHBIN HHTEPEC MPEACTABISACT U3YUCHUE
KOPPEJSLUOHHBIX CBSI3eH MEXIy XO3SHCTBEHHBIMU U
6a30BbIMH Ka4e€CTBEHHBIMH ITPU3HAKAMU BOJIOKHA Y TH-
OpunoB. M3 npuBeIeHHBIX JaHHBIX BUJIHO, YTO YpOXKai
XJIONKa B CJ1a00H CTEMeHW MOJOXKUTEIHHO KOPPEIH-
pyet ¢ BepxHei cpenneit mmunoi (F2, r =0,18; Fs, r
=0,32), cpenneii cuibl — ¢ Mukponeiipom (Fz, r = 0,31;
Fs, r=0,47*) u c ynenbHOU pa3pbIBHON Harpy3koi (F»,
r =0,33; Fs, r =0,41%*). Ilo nuTepaTypHbIM HCTOYHHUKAM
oxuu uccnenosatenu (Rathore et al., 2004 [15]) ue o1-
Meyajid HUKaKO# 3aBUCHMOCTH HU C OJHUM U3 yKa3aH-
HbBIX KAYECTBEHHBIX MMPU3HAKOB BOJIOKHA, a TI0 JAHHBIM



50

American Scientific Journal Ne (14) / 2017

JPYTUX aBTOPOB CBsA3W oTpuuaTeabpHbie (Yagoob et al.,
2016 [21]).

BaXHO OTMETHTb, YTO U OCHOBHBIC KOMIIOHECHTHI
ypoxas — Macca OJHOM KOPOOOUKH M KOJIMYECTBO KO-
poOoYeK Ha PACTEHWH B TOW WM WHOW CTEIICHU II0JIO-
JKUTEIBHO CBA3aHBI C M3YYaeMBIMH KadueCTBEHHBIMU
npusHakamMu. OZHAKO B IPOTHBOIIOJIOKHOCTh 3TOMY

OCHOBHOW XO35ICTBEHHBIA NMPU3HAK — BBIXOJ BOJIOKHA
HETAaTMBHO KOPPETUPYET C BEpXHEH cpeaHel NITMHOMN
(F2, r =-0,36; F3, r = -0,28) 1 ymenpHOM pa3pbIBHOM Ha-
rpyskoit (Fz, r = -0,18; Fs, r = -0,27), a IO3UTHBHO — C
MHUKPOHEHpPOM, 0COOEHHO BO BTOpOM mokoieHuu (Fo,
r=0,50**; F3, r=0,36).

Tabmuua 1. Marpuia napHsIX TeHOTUITHYECKUX KO3()(HUIIMEHTOB KOPPEISILIMN MEKAY XO3SIUCTBEHHBIMH U Kaye-
CTBEHHBIMHU NPU3HAKaMH Y BHYTpuBHAOBBIX (G.hirsutum L.) rubpumos F, u F3

H3yuyaemslii npusHak: 2 3 4 5 6 7
1. Vpoxaii XJomnka-ceIpia 0,45* 0,81** -0,22 0,18 0,31 0,33
C OJTHOTO pacTCHHUS 0,51** 0,69** -0,35 0,32 0,47* 0,41*
2. Macca ogHoit 1,00 -0,63** 0,36 0,27 0,25 0,33
KOPOOOUKH -0,41* 0,42* 0,36 0,12 0,37
3. KomaecTBo KopoboUex 1,00 0,35 0,25 0,26 0,17
Ha OJTHOM PacTCHHUH 0,44* 0,32 0,36 0,24
4., BeIXo[ BOJIOKHA 1,00 -0,36 0,50** -0,18
-0,28 0,36 -0,27
5. Bepxwusis cpenasisa 1,00 -0,53** 0,71**
JuiHa Bostokaa (UHML) -0,23 0,85**
6. Mukpoueiip (Mic) 1,00 -0,27
-0,35
7. Y nenpHas pa3pbIBHAs 1,00
Harpyska (Str)

Ipumeyanue: Bepxuuii psin — Fo; Hwxauit psin — Fs; *npu 5%-HoMm ypoBHE
3Hauumoctu I =0,381; **npu 1%-noM ypoBHe 3Hauumocty I =0,487 (13 TabIULIBI
3HaueHHUH KOAPPUIIEHTOB KOppesuuu (xy) Uil pa3InuHbIX JOBEPUTEIBHBIX

BEpOSATHOCTEH, ipu N=25).

Ha ocHoBaHWMM MaTpHIbI HapHBIX T€HOTHUIIMYE-
CKUX KOppenaUud MEXIYy XO3SMCTBEHHBIMH M Kaue-
CTBEHHBIMH TPU3HAKaMK THOpHI0B F2 mocTpoena nua-
rpaMma, HarjIiIHO OTPaKarollasi MyTEBbIE CBA3H, IIE
ypo’kall XJIONKa-ChIpIla y4acTBYeT KaK 3aBUCHMas T1e-
peMeHHas OT Jpyrux npu3HakoB (puc.l). B tnarpamme
NpSAMBIMH CTpelIKaMu o00o03HaudaeTcs NpsAMON BKIAT
n3ydaeMbIx npusHakoB (P1y-Pey) B yposkaii celpua, a
JYTOBHIHBIMU CTpEIIKaMU M300pakaeTcsi KOppessiiy-
OHHas CBS3b (I') MEXKTy MPU3HAKAMH BO BCEBO3MOKHBIX
kocBeHHbIX (P X r) HanpaBieHusx. B mepByio ouepens

3acIy’XKMBaeT BHUMAHUS KOJIMYECTBO KOPOOOUEK Ha O~
HOM

pactenun (X2). 34eCh MOJOXKHUTEIBHBIA MPSIMO
BKJIaJ B ypOXKail XJIONKa-ChIpia ObLI MaKCHMaIbHBIM
(P2y=0,54), uto cocraBuio 66,6% ot obmero ko du-
nueHTta koppemsun (I = 0,81) MexIy STHMHA TTpHU3HA-
KaMH. AHAJOTHYHYIO YBEPEHHYIO CBS3b BBIABHIH U
npyrue uccnemosatenu (Srinivas et al., 2015 [18]),
CUHTAIOINE, YTO OTOOp, OCHOBAHHBIN Ha 3TOM IPHU3-
HAaKe, MOXXET CIIOCOOCTBOBATH IOBBIIMICHUIO ypOXKas
MEKCOPTOBBIX THOPHU/IOB.
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KoppensatuHas cBA3b 1 KO3 OUITHEHTH Iy TH MEXKITY
Ka4eCTBEHHBIMH U X03HCTBCHHBIMU IIPU3HAKAMHU
Y BHYTPUBHIOBBIX THOPHIOB XJIOIMIaTHUKA F?

Pav=-0.13

r=-0.22

it
XIOTKA-CHPIa C
1

Puc. 1. X1 — macca kopo6ouxu; X2 — KOJTHIECTBO KOPOOOUEK C PaCTCHHUS;
X3 — BBIXOJI BOJIOKHA; X4 — BEPXHIS cpelHss JUMHA; X5 — MUKpOHEHp; X6 —
yIenbHas pa3pblBHAs Harpy3ka; X7 — yposkai XJI0IKa-ChIpLa C paCTEHHUS,
Pxy — pesunyanbsHblie (HeyuTeHHble) pakTopsl; P1v-Psy — npsimoii addexkr;
PXr — xocBeHHOe BiusiHKE; I' — KO3 uUIMeHT KOoppensuuy.

He6onpmiolt MON0KHUTENBHBIA KOCBEHHBIH (-
(beKT B MOBBILIEHHE ypOXKasi THOPHUIIOB (Uepe3 Koaude-
CTBO KOpPOOOUYEK) BHOCAT BCE H3ydaeMble NPH3HAKH,
KpOME Macchl OJJHOH KOPOOOYKH, KOTOpasi OKa3bIBAeT
orpunarensHoe BiusHue (P x r = -0,25). [lonoxurens-
HOE BJIMSIHHE Ha ypO)Kal ChIpIia OKa3bIBaeT ¥ Macca Ko-
po6ouku (X1), HO IPSIMOH BKJIa IO CPABHEHUIO C YHUC-
JoM KopoOouek 3HauutenabHO MeHbire (P1y=0,20, To
ectb 44,4% ot koadPunmenta koppemsinun 0,45). Dtr
JIAHHBIE MTOJHOCTBIO COTJIACYIOTCS C BBIBOJIAMH JIPYTUX
asropoB (Saeed et al., 2004 [16]). B yposxaii BHyTpH-
BUJIOBBIX THOPHUJIOB OTPHLATEIbHOE BIHMSHHE BHEC
BBIXO/1 BOJIOKHA (X3) C MPsAMBIM 3(QPEKTOM, PaBHBIM
P3y=-0,13, unu 59,1% ot koaddurpeHTa KOppensunu
(r=-0,22).

OcoOb1ii MHTEpEC NPEACTABISIET U 3HAHNUE B3aH-
MOCBSI3U MEXy ypOo)KaeM XJIONKa-ChIplia U MoKa3aTe-
JSIMU Ka4decTBa BOJIOKHA. Tak, BEpXHsI CPEIHS ATHHA

(X4) oka3spIBaeT cinalObIi MOJOKUTENBHBIA TPSIMON 3¢h-
¢dexr Ha ypoxail ceipua (Psy=0,06, wm 33,3% ot
ko3¢ duimenta koppemsimu 0,18). Takoit HU3KHU Tpsi-
MOH BKJIaJ], BEPOSITHO, CBSA3aH C OTPULATEIBHBIMH I10-
60uHBIMH 3 PEeKTaMH TaKUX NPHU3HAKOB, KaK BBIXO]
BoutokHa (-0,06, wu -33,3%) u Mmukponeiip (-0,03, win
-16,7%). OHaKo €CTh MHEHHE O TOM, YTO JJIMHA BOJIO-
KHa ¥ MHUKPOHEHp SIBISIFOTCS] OZIHUM U3 TJIABHBIX MPU3-
HaKOB C NPSMbBIM HOJIOKHUTENBHBIM 3 dexTom Ha yBe-
nudeHre ypokas ceipma (Samba et al.,, 2006 [17]).
Bmecre ¢ Tem, ynmenpHas pa3pblBHasS Harpyska
oka3bIBaeT o4eHb Bbicokwmii (0,14, To ectb 77,7%) KO-
CBEHHBIN MOJIOXKUTEIBHBIA BKJIAJ B ypoXail Xjomnka-
celpua (4epe3 JUIMHY BOJIOKHA), 3HAYUTEIHHO
NIpeBBIMIAOIUI TpsaMol 3dexT Mexnay ypokaeM U
JUTMHOM BOJIOKHA.

[IpssiMoe monoXHTENbHOE BIMSHUE MHKpPOHEWpa
(X5) Ha ypoXKaii 0 CpaBHEHUIO C [NIMHOW BOJIOKHA 3HA-
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gurensHo 6ombme (Psy=0,14, nmm 45,2% ot koaddu-
nueHTa koppersinuu 0,31). OnHako u 31ech HaOI0Aa-
eTcsl KOCBEHHOE OTPHUIIATENHHOE BIMSHUE IITHHBI BOJIO-
KHa U yIEIbHOW Pa3pblBHOM HArpy3Ku Ha BEIUYHHY
ypoXKasi ChIpIia C paCTCHHUS.

VienbHast paspeiBHas Harpyska BosokHa (Xs)
TaKKe OKa3bIBAET MOJIOKUTENBHOE NPSIMOE BIIMSHHUE Ha
ypokall xyomnka-celpiia, paBHoe Psy=0,16, TOo ectb
48,5% ot ko3 dunmenta koppemsiuuu (r=0,33) mexny
9THMH NpHU3HAKaMH. MeXIy TeM CYIIECTBYET Apyras
Touka 3penus (Pratap et al., 2007 [11]), cornacHo Ko-
TOPOH 3TH MPHU3HAKH OKA3bIBAIOT OTPHLIATEIbHBIHN MPs-

Mo A3 EKT ApyT Ha ApyTa.

3AK/IIOYEHHUE

3aBepIIeHHOE UCCIIeIOBAHNE IO OI[EHKE TeHOTH-
MIYECKUX KOppersnuii M K03 QUITUCHTOB Y TH MEXKIY
XO3STMCTBEHHBIMHA W Ka4eCTBEHHBIMH MPU3HAKAMH BO-
JIOKHA, IMO3BOJIMJIO CJAEIaTh HEKOTOpbIe 0000IIeHus:
HaOoziaeMasi HEBBICOKas IOJIOKUTENbHAsT KOppPesi-
UL MEXAY YpOXKaeM chIplia U 0a30BBIMH KaueCTBEH-
HBIMH NPU3HAKaMH BOJIOKHA, CIIOCOOCTBYET OJHOBpE-
MEHHOMY YJIYUIIEHUIO YKa3aHHBIX NPHU3HAKOB; BBICO-
KA€ JOCTOBEPHBIC IMOJIOXKHUTEIBHBIE KOPPEIIIUI
MEXIy MapHBIMH MpPH3HAKaMH IAal0T BO3MOXKHOCTH
OTPAaHUYUTHCS U3MEPEHIEM JIF000T0 U3 HAX M COYETATh
STH IPU3HAKHU B OJTHOM T'€HOTHIIC; IIOCTOSTHHAS OTPHUIIA-
TeJbHAs ACCOIMAINs BEIX0/Ia BOJIOKHA C BEpXHEH cpea-
HEH JUIMHON OOBSCHSACTCS HAJIMYWEM OJHUX U TeX JKe
(hakTOpOB, 00YCIIABIUBAIOIINX ITU IPU3HAKH.

B pesynpraTe peanusalyd TEOPETUYECKUX U
MPAaKTUYEeCKUX pa3pabOTOK, OCHOBAHHBIX Ha WHAWBU-
JyaJbHBIX IefeHanpaBieHHbIX (F2-F7) or6opax, naeH-
TU(UIMPOBAHBI HOBBIE OTIMYUTEIIBHBIE OT POAUTENb-
CKUX COPTOB (hOPMBI C OOOTAICHHOW HACIEACTBEHHON
OCHOBOH 1 0cTIa0JICHHBIMHU OTPHUIIATEITEHBIMH KOPPEIIsi-
TUBHBIMH OTHOIICHHUSMHU MKy KIFOUEBBIMHU MPH3HA-
KaMu. XJIOMKOBBIC JIMHUH C ONTHMAIbHBIM COYeTa-
HUEM XO3SWCTBEHHBIX NPU3HAKOB M KAYECTBCHHBIX
CBOMCTB BOJIOKHa mnepenanbl B HaunoHanbHbiil ['eH-
O0ank MHcTHTYTa, KOTOpBIE B HACTOSAIICE BpEMs HC-
MOJIB3YIOTCSA B HAay4YHBIX HCCIEIOBAHMAX B KauecTBE
HOBOTO MCXOJHOTO MaTepHaa.
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SUMMARY:

Poverty reduction is the guideline and policy of the Communist Party, the State of Vietnam in implementing
the process of renovation and building the country, in which capital mobilization policy is considered the mainstay.
Although the national budget is difficult, the funds allocated for poverty reduction are always given priority. How-
ever, how to get poor households to receive and use effectively the policy capital, besides the support of the polit-
ical system, the need to actively overcome difficulties and rise of the people. The “problem” is not so easy. Based
on the analysis of the current state of capital mobilization and use for poverty reduction, the article proposes some
solutions to improve the efficiency of mobilizing capital to implement sustainable poverty reduction policies in

poor districts of Viet Nam in the current period and the following years.
Keywords: poverty reduction; mobilize capital to reduce poverty; poverty reduction; capital policy for poor

households; loans to reduce poverty

1. The general implementation of poverty re-
duction policies in poor districts in Vietnam

In recent years, Vietnam's economic growth has
been assessed to be fast, with high annual growth rates.
In 2011, GDP will increase by 6.24%; by 5.25% in
2012; 5.42% in 2013; 5.98% by 2014 and 6.68% by
2015. The poverty rate in the poor districts is 58.33%
at the end of 2010. Over the past six years of implemen-
tation of Resolution 30al, in the context of the country's
economy still facing many difficulties, the National As-
sembly and the State of Vietnam still allocate priority
resources to poor districts to implement specific and
comprehensive policies. As a result, rapid poverty re-
duction targets, improving people's living standards,
improving socio-economic infrastructure conditions,
narrowing the gap in living standards relative to other
regions, consolidating and strengthening national de-
fense, security, social order and security have basically
been achieved. By the end of 2015, the rate of poor
households has fallen to less than 30%, averagely less
than 6% per year. Of which, the total number of poor
households in 64 poor districts has decreased by nearly
38% compared to the number of poor households at the
beginning of the period (from 377,939 poor households
at the end of 2010 to 234,743 poor households by the
end of 2014).

According to a report by the Ministry of Labor, In-
valids and Social Affairs, in 05 years (2009-2013), the
central budget allocated VND13.627 billion to the poor
districts, of which VND4,197 billion for the two years
(2009-2010) and for the three years (2011-2013) are
VND VND 9,430 billion to implement specific policy
under Resolution 30a. In addition, over 40 economic
groups, state corporations, commercial banks (collec-
tively referred to as enterprises) have committed to sup-
port 62 poor districts with the amount of about 2,500

! Relution 30a/2008/NQ-CP on the Prime Minister’s
fast and subtainable poverty reduction programs for
poor dictricts in Vietnam.

billion. The results in 06 years (2009-2014), the enter-
prises have supported the poor districts with a total
amount of 3.138 billion, reaching more than 125% of
the registered amount committed. Generally, the total
budget for the implementation of the annual scheme is
VND 100-150 billion per district, meeting between
40% and 45% of the annual funding requirement ac-
cording to the approved scheme (demand Funding of
approved projects from 3,000 to 4,000 billion VND)

About lending policy for the poor and other policy
beneficiaries: Up to now, Bank of Social Polocy is im-
plementing 18 national credit programs. On December
31% 2015, Bank of Social Polocy has provided loans to
more 7,600 households in 64 poor districts for laborers
to work abroad under Decision No. 71/2009/QD-TTyg;
accumulated loan amount is over VND242 billion, av-
erage VND 31.67 million per household.

In addition, the gap between the rich and the poor
in regions, between population groups is increasing.
According to the General Statistics Office's survey on
living standard in 2012, while the average income of
Vietnamese people is VND1,999,800/person/month,
the poorest group earns only VND 511,600 per month.
The average income of the richest group is up to VND
4,784,500 million [1]. This gap is expanding widely
and not only between urban and rural areas, but even in
rural areas, the gap between the rich and the poor is also
growing. The deepening international integration of the
Vietnamese economy has, on the one hand, brought
about many opportunities for change in the quality of
life for the poor, but has also had a significant effect on
the poor people, like lossjob of some low-skilled work-
ers in the regions. And economic growth goes with eg-
uity in income distribution in order to achieve social
goals, has been a problem for the economy of Vietnam
today.



American Scientific Journal Ne (14) / 2017

55

2. Evaluate the results of mobilizing capital in
poverty reduction policies in poor districts in Vi-
etnam in recent years

2.1.Advantages

The policy system for poverty reduction and social
security has been increasingly strengthened, improved
and more effective; the poor have access to adequate
state support policies; Some policies have come to life,
bringing into full play the effectiveness of such policies
as health support, education, housing, preferential
loans.

Resolution N0.30a/2008/ NQ-CP dated December
27™ 2008 is a major policy of the Communist Party and
the State of Vietnam to promote socio-economic devel-
opment, poverty reduction for mountainous districts,
The most difficult race in the whole country, agreed and
appreciated by all levels, sectors and people. In the dif-
ficult economic context of the past years, the National
Assembly and the Government have reserved priority
resources for poor districts to implement specific poli-
cies; The resolution has created a high consensus, was
supported by the people, responded to, mobilized the
entire political system, levels, branches and societies,
community participation with consciousness and spirit
responsibility. To prioritize resources, implement many
specific and comprehensive mechanisms and policies.
Rapid poverty reduction goals, improving people’s liv-
ing standards, improving socio-economic infrastructure
conditions, narrowing the gap in living standards with
other regions, strengthening and strengthening the na-
tion. room, security, social order and security ... have
basically been achieved.

During the 6-year implementation period, Resolu-
tion 30* has received the attention and support of the
whole country, at all levels, sectors and communities,
especially the effective support of economic groups.
State-owned corporations and enterprises of other eco-
nomic sectors, both through their own resources, their
affection and their responsibility, have contributed to
the achievement of poverty reduction targets in poor
districts, Improve corporate social responsibility for the
poor and poor. Many localities have creative ways, spe-
cific solutions, drastic direction with high determina-
tion to achieve many targets set Resolution 30a as the
provinces of: Lam Dong, Lao Cai, Ha Giang; The dis-
tricts of Dam Rong (Lam Dong), Ba Be (Bac Kan), Tan
Uyen, Than Uyen (Lai Chau), Ba Thuoc, Thuong Xuan
(Thanh Hoa) ...

2.2. Limitation

The mobilization of capital to implement the pol-
icy of poverty reduction has achieved many results, but
the implementation has not been exploited, the availa-
ble capital of each locality mobilized, the point of ex-
pectation of dependence on the capital budget books
still existed. On the other hand, in the context of eco-
nomic recession, production and business activities are
difficult, the mobilization of capital to reduce poverty
from businesses limited.

Annually, the state budget increases on average
from 15% to 20%. However, it has to ensure the budget
structure set by the National Assembly between invest-
ment and regular expenditure structures in some areas,
such as education - training, science and technology,

environment. In regular expenditures, large policies
such as salaries, policies for people with meritorious
services and social protection policies should be ad-
dressed. At the same time, the state budget must be bal-
anced at the same time. Many policies in general, poli-
cies for the poor in particular, so the allocation of funds
for the implementation of poverty reduction policy is
still difficult and limited.

The demand for preferential credit capital is in-
creasing while the ability to mobilize capital and capital
for this task is limited, bank credit capital does not meet
the demand for loans of subjects. Capital mobilization
of policy banks is mainly from the state budget and
there is no clear mechanism of time and budget alloca-
tion norms, therefore mobilization of funds is always
passive.

Although the rate of poor households has declined
rapidly in poor districts, by the end of 2014, the average
poverty rate of 64 poor districts was 5.5 times higher
than the national average. In some districts, the percent-
age of poor households is still over 50%, especially in
districts with 60-70%. The poverty reduction results are
not really sustainable, the rate of poor households has
decreased rapidly but the proportion of poor house-
holds has increased. The number of poor ethnic minor-
ity households accounts for more than 90% of total poor
households in poor districts (mainly ethnic minorities);
The infrastructure system has been invested but not
enough to meet the needs of local people and local peo-
ple, the structure of production and labor structure is
slow to change. Up to now, although there are 8 dis-
tricts, the rate of poor households is equal to that of the
province. However, the infrastructure is mainly
transport, production and life, for many reasons [2]:

3. Some solutions contribute to raising the ef-
ficiency of mobilizing capital for implementation of
poverty reduction policies in poor districts of Vi-
etnam

3.1.Strengthen the education, training and propa-
ganda to improve the level of leaders, managers, com-
munities and promote the role of community participa-
tion in poverty reduction.

To diversify forms of training and training modes
suitable to the subjects, suitable with the educational
level, awareness and characteristics of ethnic minority
cadres. To intensify the training and retraining of the
contingent of officials at all levels in terms of leader-
ship and management capacity and professional quali-
fications, especially fostering political qualities and
raising the leadership capacity of the Party level.

Strengthen the education and propagation of both
the breadth and depth of the Party's policies and poli-
cies towards the poor, poor households and people in
the villages (beneficiaries of Resolution 30%, Program
the national target on poverty reduction, Resolution
No0.135/CP) in various forms through the mass media,
meeting people.

The social policy bank cooperates with the eco-
nomic and technical sectors to organize training
courses on technology transfer, gradually increasing
knowledge of production and business. In order to en-
sure the quality of the profession and to meet the needs
of the enterprise, it is possible to carry out vocational
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training at the enterprise, or training institute in coordi-
nation with the training enterprise at the address and or-
der.

Strengthening community capacity for ethnic mi-
norities, enhancing people's economic mastery, village
ownership, participation, management and supervision
in all economic activities. Publicity and transparency in
economic infrastructure, production development, food
security, environment, education and health, science
and technology, and the integration of programs and
projects about hunger and poverty reduction.

During the implementation of investment projects
items and capital support for poor ethnic minority peo-
ple need to implement democracy, open to the public,
people discuss, people contribute comments since Pro-
ject planning until implementation. At the same time,
the roles and responsibilities of mass organizations and
grassroots authorities should be strengthened and the
people in the poverty reduction projects actively con-
tribute capital resources (finance, productive resources,
labor day,...), with the motto “the State and the people
work together” create synergy to invest in projects and
works, making the project speed up implementation
schedule. In particular, the construction of rural trans-
portation system will be completed and put into use to
meet the needs of people's daily life and the develop-
ment needs of ethnic minority people. When the works
are put into operation, it is necessary to guide the peo-
ple in the management, exploitation and efficient use of
works.

3.2.Improve the performance of the Social Policy
Bank in the mobilization and use of mobilized capital
to implement poverty reduction policies.

First, increase the mobilization of capital from the
poor's own savings

Strengthen attracting savings deposits of the poor
community: Despite borrowing and “eating together”,
the poor people in our country always have thoughts
and sense of saving. With small sums of money the
poor can save, it will become a big money, creating a
source for the bank to turn it around.

Completion of regulations on compulsory savings
deposit: Compulsory savings is a requirement for poor
households when borrowing capital from the Social
Policy Bank. The deposit of compulsory savings for
poor households can be made periodically as stipulated
by the Bank and in line with the saving ability of poor
households. But the most effective, must save from the
small money with each period of time every week or a
half months.

Second, raise funds from other organizations

Financing poverty reduction support is a trend of
the world community in general and in our country in
particular. In the condition that the capital mobilized
through official channels can not meet the credit
requirements for the poor, raising funds for domestic
and foreign poverty reduction is very important for the
Bank's operations. Social book. Therefore, the Social
Policy Bank should:

(1) Coordinate with domestic agencies,
organizations and associations to call for and sign aid
treaties from abroad by investing capital in pilot

programs and projects. Knowledge training for
communities in poor areas of Vietnam.

(2) Coordinate with relevant ministries, sectors
and unions to develop programs and projects on hunger
elimination and poverty alleviation, agricultural and
rural development, feasible to draw domestic and
foreign donors.

(3) Establish a mechanism to quickly receive
funding from the trustee of the project owner or
program within the framework of the law.

(4) Manage the source and credit quality to meet
the requirements of the project owner and the project
objectives. The fact is that domestic and foreign
funding (now mostly outside the country) for poverty
alleviation is charismatic and humanitarian, but not so.
loose management. In contrast to that, the donor side is
under the strict control of the donor side. Therefore, the
bank - the entrusted manager must increase the role and
responsibility to fulfill the commitment of the contract
received with the entrusting party.

3.3. Improve the effective use of credit for poverty
reduction support

Firstly, lending to each poor household is based on
two bases: (i) mobilized funds from the Bank for the
Poor; (ii) actual demand for loans, each type of business
households different. Currently the average loan per
poor household is 1 million VND and the highest level
is 2.5 million VND is not suitable for non-agricultural
poor households, poor households exploit and catch
seafood. Therefore, the Bank for the Poor must ensure
that the poor households have a credit to produce
income, rather than staggered loans. The spread of the
loan, and the level of lending, is an essential condition
for the resurrection of the poor.

Secondly, in order for poor households to generate
income and pay off debt from product sales, setting
lending terms should be tied to their production cycle.

Thirdly, credit officers need to conduct a pre-
screening to avoid misuse of loan funds. Therefore, the
Policy Bank model as proposed in Figure 2 is eligible
to implement this test function. The credit department
is only allowed to sign credit contracts when the
inspection results of the production, inspection and debt
collection department are verified.

Forthly, in order for the loan to be properly
allocated to the beneficiaries, on the other hand,
avoiding the intermediary of the surcharge, the
mechanism should be created by the Policy Bank to
direct the poor directly to each poor household or
Through borrower's team leader or borrower. It should
be noted here that direct funding does not mean
borrower's actual cash receipt. That is, credit officers
make full payment procedures and give directly to the
poor, they directly receive cash at agricultural bank
level 4 or agricultural bank district.

Fifth, the collection of loans to poor households
must be based on the actual harvest of their products.
The debt collection task is a routine task assigned to a
part of each policy bank. With full-time regulations, as
a facilitator of production, while checking the use of
capital, The more favorable. In many cases, debt
collectors can help with product purchases so that poor
households can pay off their debts.
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Sixth, the Policy Bank needs to implement a
process where simple business procedures (in the sense
that it is easy to access this credit business) and
implement regulations for publicizing all procedures.
credit for poor households. This disclosure includes:
the level of lending, loan terms, loan conditions, loan
conditions and procedures, etc. are widely publicized
for community supervision.

3.4 . Strengthening the socialization of capital and
mobilizing capital to implement poverty reduction
policies for poor districts

The mobilization of capital for investment in
poverty reduction programs and projects, first of all the
capital plays a key role, most importantly the state
budget. The Government proactively balances state
budget funds for development investment, poverty
alleviation and social welfare policies, and allocates
detailed and detailed funds for poverty reduction
programs and projects. in poor districts. At the same
time, to guide the provinces with poor districts to invest
in key and focal projects so as to create economic
growth and employment, raise incomes, living
standards and stabilize their living conditions. Ethnic
minorities; Both increased revenue for local budgets.

Capital from non-governmental organizations and
non-refundable aid capital sources of ODA-preferential
donors shall concentrate on investing in key economic
development programs and projects in ethnic minority
regions, On the basis of investment support, it is
necessary to exploit according to planning and
efficiently use all potential and strength resources such
as labor, land, forest resources, especially labor
resources. And, step by step settling jobs for
compatriots in the area of residence, border and delta
areas.

Strengthen the role of the Social Policy Bank in
the area in mobilizing idle capital from various
economic sectors and providing preferential credit for
ethnic minority households who need to take measures
specific.

It is necessary to have clear policies and clear
mechanisms for prioritizing ODA and NGO funds for
socio-economic development of ethnic minority
people. To exploit all potentials and strengths of forests
and habitats of their respective localities in order to
attract investment capital for economic and social
development in deep-lying, border and exceptional
difficult areas, The economic structure of ethnic
minorities in the direction of industrialization and
modernization of agriculture and rural areas.

To create linkages to bring into full play the
strength of the total social resources in the spirit of
socialization policy to mobilize capital for hunger
eradication and poverty alleviation. In particular, to
attract and fully exploit external capital resources in
combination with domestic capital invested in the
forms of investment cooperation, joint venture and joint
venture through the program, project of economic
development society.

Mobilize capital through a number of sources of
capital such as government bonds, central targeted
funds, sources of increase, surplus, idle loans from the

Central Treasury ... to invest in projects of the deltas
plains.

Enterprises producing and trading goods and
services in the poor districts serve as “midwives” for
ethnic minorities from “inputs” of production and
purchase of products. "Output” for them. Prevent the
status of the price pressure on the market and the
condition of the season, the price of crop loss season.

Mobilize agencies, levels, branches, socio-
political organizations and the masses to volunteer to
join the hunger eradication, poverty reduction, hunger
eradication and poverty alleviation in the spirit of ’tear”
in many forms such as support material part, tools,
means of production ... with the motto to give “fishing
rod” and not give the “fish”.

3.5 . Focused investment, local focus as well as
sustainable poverty reduction programs

It is necessary to revise and rearrange the national
target programs, programs which have the specific
professional tasks of the ministries and branches, and
propose them to be transformed into the regular tasks
of such ministries or branches; for non-business capital
amounts directly examined and considered by
ministries, branches and localities; for the development
investment capital is considered for implementation
under targeted programs according to the medium-term
and annual plans.

To review and evaluate the overall policies and
regimes on sustainable poverty reduction, thereby
integrating policies and eliminating overlapping and
ineffective policies and regimes to ensure the
effectiveness of the ratification. the effect of policy and
the feasibility of allocating resources. Integrate some of
the currently subsidized cash into a conditional package
to reduce the regulatory agency, pay and create
favorable conditions, reduce travel time, procedures,
and travel expenses, ... for beneficiaries when receiving
benefits.

To build and perfect mechanisms to encourage and
mobilize resources from people and social communities
for poverty reduction. To renew the forms of support
for vulnerable groups, gradually moving from the entire
subsidy to the sharing of funds.

In the process of implementing the annual budget,
in cases where the revenues increase against the
estimates, the central budget and the local budgets
should reserve adequate sources of revenues to
supplement the implementation of policies, social
security to accelerate poverty reduction.

Strengthening the inspection, control and
evaluation of the efficiency of the use of capital by
localities, ensuring the State's policies and measures to
support the residential land and production land to the
people in atimely manner. To use the funds for the right
purposes, to save efficiency. To limit the state of capital
disbursed in the year, which must not be used up, must
be transferred to the following year. Strictly handle the
cases of abuse of policy, not transparent, to leak
resources.

3.6 . Enhancing the effectiveness of state
management of the allocation, use and management of
mobilized funds
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Investment and support for poverty alleviation
through key economic project programs and services to
serve the development of agriculture, forestry, fishery
and rural economy, ethnic minority. Application of
scientific and technological achievements in the fields
of industrial economy, agriculture and services;
Industries serving agriculture, forestry, fishery and
rural economy. To step up the development of the
household economy, promote economic restructuring
along the direction of industrialization and
modernization of agriculture and rural areas,
synchronous settlement of agricultural issues, rural
areas and farmers.

The capital to support poor households to develop
production in combination with agricultural, forestry
and fishery extension policies and model economic
models is a way to secure capital and raise capital for
poor ethnic minority households.

Construct industrial zones, develop traditional
craft villages, create many jobs. Invest more strongly
social welfare works for ethnic minorities.

Investment and development of programs and
projects must be directed to the community for
development, based on the needs of ethnic minorities in
order to meet their practical needs. At the same time,
there is the participation of people in the village to
realize the socio-economic objectives. Therefore, when
designing the cost estimate of the construction works,
labor.

Speeding up the implementation of investment,
supporting the right beneficiaries, policies of poor
households with houses, land and production land
under the Resolution 30a. Support for productive land
in association with sedentarization, gardening,
household economic development, stimulating the
development of commodity production. Support
services of providing high yielding and high quality
seeds and livestock breeds to ethnic minority people in
difficult remote areas.

In order to improve the effectiveness of the use of
funds to support poor ethnic minorities, the Steering
Committee shall regularly summarize the practical

situation, thereby promptly reporting to the competent
authorities and the Board Directing the Program to
work out specific directions and solutions for
investment, construction and use of poverty alleviation
funds.

To create conditions for poor households to have
the best access to physical resources for agricultural
production in rural areas: To create conditions for
agricultural production households to have sufficient
land for production; To create conditions for laborers to
obtain necessary equipment and tools, as well as other
kinds of agricultural production supplies. To create
favorable conditions for people to have access to
quality seedlings and breeding animals. Ensure the
infrastructure of agricultural production. Support poor
households in a consistent manner: ensuring food
security, increasing productivity and yield, diversifying
production and development.
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DEMOGRAPHIC AND MIGRATION PROCESSES IN KAZAKHSTAN IN THE
SECOND HALF OF XX - EARLY XXI CENTURIES

Background. Throughout the second half of XX
century the dynamics of population of Kazakhstan un-
derwent numerous changes. During this period all neg-
ative consequences of those phenomena which took
place in the first half of the XX century began to affect.
These are consequences of resettlement policy of the
beginning of the XX century, revolt of 1916, civil war,
hunger of the beginning of the 1930th years, collectiv-
ization, forced relocations, repressions. Big impact on
dynamics of demographic development of Kazakhstan
was made by the Great Patriotic War as at this time on
the territory of Kazakhstan the industrial enterprises
and labor power were evacuated, many nations were
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deported. All this was reflected in demographic charac-
teristics of the republic and caused a number of serious
problems in the second half of the XX century. At the
present stage the demographic situation in the republic
is still assessed as adverse, in other words there is an
annual reduction of population owing to continues to
decrease in birth rate, high incidence and mortality and
also considerable migration outflow. Although, in com-
parison with two decades ago, the demographic situa-
tion in Kazakhstan now tends to gradually improve, but
for the active growth of demography, that is, the ability
to self-reproduction, to constant self-renewal through
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the process of changing generations, i.e. through fertil-
ity and mortality, specific government measures are
needed to create conditions for socio-economic stabil-
ity and prosperity for the state. In this connection, there
is a need for research in the field of demography and,
in particular, migration processes in Kazakhstan
through the prism of the past.

Method. The article uses methods: historical-com-
parative analysis, statistical, method of socio-demo-
graphic research.

Result. In this research used materials from ar-
chival documents, statistical data on the republic, an at-
tempt was made to consider the unfavorable factors of
the current demographic situation and migration pro-
cesses in Kazakhstan through the historical past, and
specific proposals for solving these problems were con-
sidered.

Conclusion. This study did not attempt to study all
aspects of demographic and migration processes - this
complex and diverse topic. However, this study makes
it possible to approach the understanding of the results
of the current demographic situation and migration pro-
cesses in Kazakhstan at the present stage through the
historical past (albeit not so far) and to resolve the is-
sues of its optimal resettlement of the population of the
Republic of Kazakhstan under specific conditions.

According to the All-Union population census of
1989, the number of enumerated population of the re-
public was 16536511 people, resident - 16464464 peo-
ple. Formation of population happens under the influ-
ence of two factors - natural increase and balance of
migration. In the second half of the XX century each of
these factors acted one by one in a leading role in the
course of formation of population of Kazakhstan.

For the 1950-1980th years the defining role in for-
mation of population of Kazakhstan was played by a
rate of natural increase. Namely at the expense of natu-
ral increase the population of the republic annually in-
creased. The level of natural increase was sufficient for
regular reproduction of the population. Until 1968 the
high rate of natural increase was complemented with
migration inflow. Since 1968 growth of the population
of the Republic was provided only at the expense of the
natural increase.

The migration role in formation of number and
structure of the population of Kazakhstan was consid-
erable during development of virgin and fallow lands.
By the beginning of the 1960th years the total popula-
tion growth in Kazakhstan was provided with migration
more than by 1/3. From 1954 to 1965 the republic was
provided with the additional population at the expense
of people who developed virgin lands. At this time
there was an active process of movement of the whole
families to Kazakhstan that promoted increase in effi-
ciency of migration. So, in 1960 to the republic there
arrived 17985 families, in 1962 - 29655 families, in
1963 - 12766 families, in 1964 - 8561 families. The in-
dicator of “fixing” of families on places of residence
was quite high: 1960 - 89,1%, 1961 - 86,1%, 1962 -
76,7%, 1963 - 75,9%, 1964 - 85,5%. According to the
Kazakhstan demographers, from 1954 to 1962, 119514

families moved to Kazakhstan plus some more hun-
dreds of thousands of specialists of agricultural indus-
try without family. Namely at the expense of this the
number only of rural population of the republic in-
creased by 2 million people from 1953 to 1966 [1, p.
35]. Entrants represented generally working-age popu-
lation.

By the middle of the 1960th years the tendency of
reduction in number of the coming families and in-
crease in number of "singles”, that is people who came
on earnings, without the obvious aspiration to be fixed
here, was formed. It instantly affected indicators of mi-
gration efficiency.

Since 1968 in the republic the negative balance of
migration was formed, but the high rate of natural in-
crease did not allow it to be shown and have strong im-
pact on population throughout the long period - up to
the beginning of the 1990th years. Thus, since the end
of the 1960th until the end of the 1980th years the total
increase in population of the republic was provided
only at the expense of natural increase. The migration
gain exerted limited impact on formation of population
of Kazakhstan which during this period possessed suf-
ficient internal sources for reproduction.

The population decrease falls at the beginning of
the 1990th years of the XX century. The defining role
in this was played by migration outflow from Kazakh-
stan. Up to 1993 the population of Kazakhstan though
slowly, but annually increased. From 1990 to 1992 only
the rate of natural increase allowed to provide total in-
crease in population of the republic and to neutralize
migration impact. 1993 became critical. The highest
population of Kazakhstan throughout history was rec-
orded this year. But this year the increased rate of mi-
gration decrease exceeded the decreased rate of natural
increase, what affected the total number of population.
Since 1993 the population of the republic is annually
reduced.

The scale of demographic losses of Kazakhstan
can be measured, comparing the following data. From
1979 to 1992 inclusive (for 14 years) the total increase
in the population of Kazakhstan made more than 2,3
million people. Just in 6 years - from 1993 to 1999 - the
population was reduced by 2 million people [2, p. 5].

So, throughout the 1950th - the beginning of the
1960th years migration in many respects promoted
growth of population of Kazakhstan, supplementing
“contribution” of natural increase. Since the end of
1960 - until the end of the 1980th years replenishment
of population was provided only at the expense of nat-
ural increase. The migration outflow out of borders of
Kazakhstan which was becoming more active in the
1990s determined the sizes and rates of population de-
crease.

It is quite difficult to trace the dynamics of popu-
lation by regions, including East Kazakhstan, during
1959-1999. It is connected with those discrepancies
which meet in the published sources for different years.
Besides, within 1960-1990th years several times there
were administrative-territorial transformations. Thus,
in 1989 the territory of Kazakhstan was subdivided into
17 regions, in 1995 - into 19 regions, since 1997 - into
14 regions. Therefore data in the table are provided in
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terms of regions only at the dates of two last censuses.
The data by regions for 1989 presented in the table are

provided according to modern administrative-territorial
division.

Table 1 - Population by regions of Kazakhstan in 1989-1999, thous. people.

Region 1959 1999
Akmola 1064,4 836,3
Aktyubinsk 732,6 682,6
Almaty 1642,9 1558,5
Atyrau 4247 440,3
West Kazakhstan 629,5 616,8
Zhambyl 1038,7 988,8
Karaganda 1745,4 1410,2
Kostanay 1223,8 1017,7
Kyzylorda 574,5 596,2
Mangystau 324,2 314,7
South Kazakhstan 1823,5 1978,3
Pavlodar 942,3 806,9
North Kazakhstan 912,1 725,9
East Kazakhstan 1767,2 1531
City of Astana 281,2 319,3
City of Almaty 1071,9 11294

As we see, the population in the East Kazakhstan
region for the specified period was reduced by 236,2
thous. people. In general, the population increased only
in 4 regions - Atyrau, Kyzylorda, Mangystau, South
Kazakhstan. These regions have the highest birth rates
as generally the Kazakh population lives there. At the
same time they are attractive also for migrants: the
Atyrau region - because of existence of oil fields and
possibility of high earnings; the South Kazakhstan re-
gion - border area with good climatic conditions which
also give the chance to have an additional source of
subsistence.

The raw orientation of economic development of
Kazakhstan in the 1950-1980th years determined high
rates of urbanization. If in 1959 the share of urban pop-
ulation made 43,7%, then in 1970 - 50,3%, in 1979 -
53,5%, in 1989 - 57,1%. Some decrease in the share of
citizens is characteristic of the present stage: 1999 -
55,9%, 2001 - 55,8%. Some increase in the share of ru-
ral population, and decrease in the share of urban pop-
ulation is caused by bigger migration activity of citi-
zens and higher birth rates in the rural zone. The share
of citizens began to decrease in 1993 — just then de-
crease of total number of the population began.

In the XX century in Kazakhstan multiethnic soci-
ety was created. As a result of repressions of the 1930th
- the beginning of the 1950th years, deportations, spe-
cial resettlements, evacuation in days of the Great Pat-
riotic War, conducting of campaign for development of
virgin and fallow lands, the multinational structure of
the population was formed. This in many respects de-
fined the line of demographic development of the re-
public in the second half of the XX century. Dynamics
of the Kazakh population throughout 1959-1999 was
characterized by considerable growth rates. In absolute
figures the Kazakh population of the republic for these
40 years increased by 2,9 times - from 2787,3 to 7985
thous. people. So high growth rates of the titular nation
were caused by many reasons: growth of birth rate
among Kazakhs, migration outflow of representatives

of other nationalities and rather low migration activity
of indigenous people.

Throughout 1959-1999 years Kazakhs were the
only nation in the territory of Kazakhstan which
showed increase in proportion and number in absolute
figures. Nevertheless, in the 1960th - 1970th years by
number of population Kazakhs took only the second
place (after Russians) - their proportion was a little
more than 1/3: in 1959 - 30,0%, in 1970 - 32,5%, in
1979 - 36,0%. Such ethnic imbalance was in many re-
spects caused by active inflow of representatives of
other nationalities from union republics. Thus, in two
years (1968-1969) to the territory of Kazakhstan there
arrived 262200 migrants from RSFSR (25,6% of all mi-
grants); 47700 people - from Ukraine (4,6%); 44334
people - from Uzbekistan (4,3%); 24208 people - from
Kyrgyzstan (2,4%). Only by 1989 for the first time for
many decades the share of the Kazakh population ex-
ceeded the share of Russians and made 39,7% [3, 87].

It should be noted that the population decrease by
the end of the XX century was in many respects pre-
dictable. It is possible to draw a conclusion to such ef-
fect, having tracked dynamics of average annual rates
of population increase of Kazakhstan for the long pe-
riod. Thus, during the intercensus period from 1939 to
1959 average annual rates of population increase were
4,3%. From 1959 to 1970 this factor decreased though
remained still rather high - 3,1%. Average annual rates
of population increase for the intercensus period from
1970 to 1979 were only 1,36%, from 1979 to 1989 -
1,19%. After the census of 1989 the population of Ka-
zakhstan increased up to 1993 with the average annual
rate of 0,67% [4, p. 38]. By the end of 1993 the popu-
lation of Kazakhstan decreased and up to 2002 goes an-
nually down. Thus, average annual rates of population
decrease of the republic were designated.

However, zero years did not become so negative;
the subsequent growth of the population bears witness
of that.
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For the young republic in 25 years, the demo-
graphic question is the vital factor of safety of the earth
as at rather small population Kazakhstan takes the ninth
place across the territory in the world.

Today in the country, the government attempts to
make actual an issue of demography growth by favora-
ble social conditions under which the birth rate sharply
would increase. However, world economic crisis, eco-
nomic sanctions imposed by the western states in Rus-
sia and also other internal problems of the republic neg-
atively affect a social and economic situation in Ka-
zakhstan. These and other problems do not give,
unfortunately, the chance to us to live as we could af-
ford, we have for this purpose all conditions, but, in re-
ality, the population lives in poverty, in constant rush
toward daily bread. Kazakhstan lives under severe con-
ditions of high prices and low wages. What sort of sta-
tistical data would not be given to us by media or gov-
ernment about stabilization of economic situation of the
republic, situation is visible, especially if to see regions
of the country.

However the facts of demography growth are ob-
vious and figures indicate that - 17,5 million people, i.e.
in the republic about 20 thousand people are born every
month (plus or minus). It is good if to say that it is a
natural increase of the population. Though, behind this
figure, there are also other facts, and they are not so
consolatory, it is connected with high mortality, includ-
ing, children, sharp increase in incomplete families,
also babies who were born out of marriage, etc.

For example, mortality of men tends to growth
also today, and even in the accelerated form, than at
women. Unfortunately, the number of infantile mortal-
ity is without real basis, i.e. the figure is valid, but data
about its decrease are only the evidence that today the
slow rate of birth rate and the general decrease against
the background of mortality of babies takes place.

Demography has long process and cannot lie
within ten or twenty-year Program, irrespective of his-
torical time it represents the period of a long-term ten-
dency of the population development which is the car-
rier of certain public relations. Here, an important role
is played by not only increase in growth of the popula-
tion, but also qualitative characteristics of the popula-
tion as they are two main indicators, so-called, barom-
eters of a condition of the state, and together with it,
they show level in economic and political development
of the republic.

At the general positive aspect of demographic sit-
uation in comparison with the 90th, by 2003 in Kazakh-
stan, experts still predicted depopulation as decrease in
average life expectancy of the population continued.
However, comparing the average duration of the popu-
lation to the western countries, demographers came to
a conclusion that women of the republic live by 3-11
years, and men by 14-21 year less than in the developed
western countries. Such stunning negative data in a de-
mographic question Kazakhstan had no for 40-50 years
[5, p. 7].

Other important aspects of demographic situation
are issues of the family and marriage relations and pop-
ulation migration.

Family and marriage relations are one of important
welfare measures of the country and its natural increase
of the population. In 2015 the natural increase of the
population of Kazakhstan made 21,848 thous. people,
and in general in January-May — 103,471 thous. people.
At the same time in May, 2015 in the republic 8 792
marriages were contracted. But today, demographers
noted that number of women exceeds number of men -
52% and 48%, respectively [6, p. 5]. Such statistics
gives quite depressing forecast. What shall those
women do, who, so to say, lacked men as their potential
husband and father of children. Our society leaves the
women who did not manage to become wives and
mothers with these problems alone when they often be-
come hostages of the natural desires, and go to difficult
and laboring stride for themselves and their family, be-
coming mistresses or the second wives to execute their
mission on the earth - to become mother. Today this
figure every day grows. If we add women who give
birth to children out of marriage, this figure will be even
higher and too in the accelerating quantity for every
day.

The historical processes which were taking place
in the XIX-XX centuries in Kazakhstan, and even ear-
lier are the reasons of negative tendencies of demo-
graphic situation today. Let’s consider any page of his-
tory and any time, the territory of Kazakhstan was al-
ways in the status of capture or siege of territories and
fight for the lands. The burning issue of shortage of
male population in relation to female became result of
such constant fight, and if to refer to the XX century,
then we obviously trace artificial genocide of the Ka-
zakh people in the 20-30th years of totalitarian regime,
repressions, wars, huge number of migration inflow of
the population in the period of virgin soil, etc.

However, since 2002, the steady tendency of de-
crease in negative balance of migration and its transi-
tion in 2004 in positive was outlined. In structure of the
migration flows which arrived in 2007 in the republic,
a considerable part was represented by Kazakhs —
78,2% of total number of entrants, Russian — 12,5%.
Among the migrants who left the republic Russians
made 69,5%, Ukrainians — 8,1%, Germans — 7,1%.

According to the demographic characteristic Ka-
zakhstan is the most various country, here both east and
western types of demographic behavior get along to-
gether.

In 2015, 8 928 people (7 855 in the same period of
last year) emigrated from Kazakhstan, 6 827 people (7
296) immigrated to the country.

Thus, statisticians note, in January-May, 2015 in
the republic the negative balance of migration made 2
101 people.

In January-April, 2016 the number of the migrants
who left the country in comparison with January-April,
2015 increased by 16,3% and made 7 663 people. At
the same time, according to demographers, the number
of registered entrants in the country for the habitual res-
idence (migrants) decreased by 23,9% and made 4 142
people. Negative balance of migration — 3 521 people
[7,p. 12].

The President’s Letter to the people of RK “Ka-
zakhstan — 2030. Prosperity, Safety and Improvement
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of Welfare of All Kazakhstan Citizens” especially
notes: “A strong population and migration policy has to
be put in a rank of the leading priorities of a homeland
security. If our public authorities still treat it apatheti-
cally, then at the turn of the XXI century we will enter
after Russia a situation of “a demographic cross” when
the population decreases already not only because of
processes of external migration, but also naturally. This
tendency has to be immediately stopped.” [8, p. 7]. De-
fining negative lines of modern development, N.A.
Nazarbayev pointed to depopulation of the end of the
XX century which was the most dangerous from any
point of view.

These important aspects in the demographic situa-
tion have to be a main part of social and economic pol-
icy of the state and to be a basis of public policy.

Today more and more mass media repeat about
growth of so-called “baby-boom” in the world and our
country did not become an exception. For our policy it
is important not to lose such positive aspiration of in-
crease in the population as, despite tension in the social
sphere, there is a gradual falling of mortality rates.

Growth of “baby-boom” will become a financial
crisis recovery for national economy when today’s ba-
bies in 20 years, having graduated from schools, higher
education institutions, will begin to work and boost the
national economy, thereby also will be able to compen-
sate process of aging of the population. The more a pop-
ulation increase, the better for our country in all aspects,

at least to reach 150 million people and then we will be
able not to be afraid of “external claims” any more.
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In conditions of globalization the international terrorism is considered as not only the threat for individual
nations but the challenge for the whole humanity. It predetermined in essence the set of new characteristics of

terror in globalization époque.

Terrorism is a threat to the civilized, peaceful, democratic equitable global order. The social, political, psy-

chological impact of terrorism is hugely and destabilizing. It undermines economic progress and development. To
the extent that terrorism increasingly acquires the character of global threats, the need for joint efforts of the inter-
national community in the fight against this challenge is increasing.

Azerbaijan can be an example of this practice. As a result of aggression of Armenia this country has lost 20%
of its territory (damage to the environment and natural resources for 22 years is set in the amount of 265 billion
281 million 198 thousand 203 US dollars) and has acquired nearly a million refugees and internally displaced
persons. Dozens of terrorist attacks, which killed nearly 30,000 civilians and committed hundreds of kilometers
away from the confrontation line, in the rear areas of the country they were carried out for the implementation of
concrete political goals - the alienation of the territory of Azerbaijan by means of aggressive separatism.

The eccentricity of this terrorist action is that the intelligence services of one of neighboring Azerbaijan State
(Armenia), which has occupied territories and sponsoring the separatist regime in the west of Azerbaijan (Nagorno-
Karabakh), has organized the training of terrorists on the territory of the other neighboring countries (Russia)
among the separatists claiming a number of the northern regions of Azerbaijan.

States that implement this policy creates for terrorists all the conditions for rest and treatment, provide them
with political cover after the terrorist acts in other countries, encourage dirty information campaigns aimed at the
justification of terrorism. Even more dangerous are attempts to create for terrorists the image of "national heroes",
"fighters for a just cause,” contributing to educating the young generation in the spirit of the traditions of the
terrorist struggle.
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It is noteworthy that in the multilateral documents it has clearly and unambiguously indicated the relationship

between terrorism and threats to territorial integrity.

It must be emphasized that according to the Constitution of Azerbaijan, international treaties to which the
Republic of Azerbaijan is an integral part of its legal system and in the event of any conflict between the regulations
of the country and those international treaties the provisions of international treaties shall be applied.

Keywords: separatism, international terrorism, terrorism and aggressive separatism, ethnic separatism, con-
stitutional order and territorial integrity, local ethnic conflicts, drug trafficking, weapon and human being traffick-

ing.

Statement of the problem and its relevance. In
the face of the growing threat of terrorism, [1] States
face a difficult task: to secure their citizens the enjoy-
ment of all human rights on the one hand, and, on the
other hand, to take steps to counter persons involved in
terrorism acting without infringing human rights. Thus,
the problem of terrorism linked the interests of the state
and the individual in a single system [2].

Organized criminal activity, especially such man-
ifestation as terrorism, has passed, national borders of
states and already threatens the entire world commu-
nity, becoming a global problem affecting the interests
of all countries, in all its forms and manifestations, re-
gardless of political, economic, religious or other mo-
tives [3].

Analysis of research and publications. In the
context of globalization [4], international terrorism
must be seen not only as a threat to individual states,
but also a challenge to all humankind. This is confirmed
by the words of B. Netanyahu: "I am absolutely sure that if we,
citizens of the free world, led by President Bush (2002 - author's
note), bring into battle the enormous reserves of forces at our
disposal, we use as Source of energy the steel determination of
a free people and mobilize the collective will, then we will erad-
icate this evil, we will remove it from the face of the earth " [5].

Statement of purpose. In the current situation, a
universal mechanism for a global fight against terror-
ism is needed, based on respect for human rights and
the rule of law. [6] In our opinion, this mechanism
should include three important components. Firstly, the
fight against the immediate manifestations of terrorism;
Secondly, the fight against the phenomena that accom-
pany terrorism, such as contempt of the law and viola-
tions of human rights, ethnic, national and religious dis-
crimination; Thirdly, support for victims of human
rights violations. Why is this so important?...

To date, the only legal instruments in the fight
against terrorism are the UN Security Council conven-
tions and protocols, whose international legal activities
on combating terrorism began in 1963. For all time,
right up until 2005, the 16 universal instruments
adopted within the framework of the UN, which regu-
late security issues in a variety of highly specialized ar-
eas [7]. However, these treaties are of a local nature and
cannot comprehensively cover all aspects of terrorism.
Thus, in the modern world there is a need to develop
universal rules of antiterrorist activity that would guar-
antee the safety of people without violating their rights
and freedoms. All UN member states and other interna-
tional organizations, as it turned out, in practice, do not
have any actual power in this area.

These analyses of the study predetermined a num-
ber of fundamentally new characteristics of the purpose
of terror of the era of globalization [8].

Firstly, the target of terrorism has changed. Today,
terrorist organizations are increasingly directing their
efforts not just to destabilize the situation or to solve of
any short-term objectives, and to achieve more ambi-
tious goals - capture or redistribution of power, the an-
nexation of the territories of sovereign states with the
expulsion of local residents.

Secondly, practice shows that terrorist and ex-
tremist organizations of very different kinds interact
well with each other. Political, religious extremism, ag-
gressive separatism, anti-globalism, left and right radi-
calism, etc. - all these are links of one terrorist chain,
mutually complementing each other in various areas of
terrorist activity [9]. Fighting with one link, one com-
ponent is not a complete solution to the problem of
combating terrorism in general.

Thirdly, terrorist organizations interact with
groups in other areas of organized crime. Thus, the sep-
aratist regimes in the newly independent states, includ-
ing the Nagorno-Karabakh Republic of Azerbaijan, use
the territory they controlled in the interests of drug traf-
ficking, illegal arms and people trade, money launder-
ing and other illegal activities, the profit from which is
directed to the financing of terrorism. The US State De-
partment report for 2001 and 2002 clearly reflects the
facts of using the occupied Azerbaijani territories for
transit of drugs from Asia via Russia to Europe [10].

Fourthly, today the main purpose of terrorist at-
tacks is the industrial infrastructure facilities in transit
regions with a large population, transport communica-
tions and life support systems that, in the context of
globalization, the introductions of modern scientific
and technological achievements become more vulnera-
ble.

Fifthly, large-scale and diversified terrorist activi-
ties can be carried out only with the targeted support of
the state bodies of any country. Modern terrorist organ-
izations are powerful, strictly hierarchical structures
with appropriate equipment for their scale. They have
at their disposal operational, reconnaissance and coun-
terintelligence units, combat cover groups. All this is
possible only on condition of state support [11, 12, 13].

And, finally, the sixth feature of the terror of the era
of globalization. This is a problem which is known as
providing the dock shelter to terrorism and justification of
terrorism.

As a result of cooperation, the relevant structures of
Azerbaijan and Russia were brought to justice the terrorist
group of Armenian separatists operating in Russia, headed
by Colonel Jan Oganesyan, the head of the department of
the National Security Directorate of Armenia, his deputy
Major Ashot Galoyan and Major Boris Simonyan, the sen-
ior representative of the Department for Combating Terror-
ism of the Federal Service Counterintelligence of Russia.
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The legal-prosses procedure prooved the fact that
the special services of the Republic of Armenia organized
an explosion of an electric train on one of the stations of
the Baku Metro on March 19, 1994 (14 people were killed
and 42 wounded), which was executed by members of the
terrorist separatist organization "Sadval", functioning in
the territory of the Republic of Dagestan Russian Federa-
tion.

It was the special services of Armenia that fi-
nanced and provided the terrorist act with all the neces-
sary explosive materials and technical means. The
Azerbaijani special services identified 43 organizers
and executors of this crime, 30 of them were convicted
by the Supreme Court of the Republic of Azerbaijan,
with respect to persons hiding outside the country, the
search measures continue.

Unfortunately, this fact is not an isolated case. Be-
ginning from the second half of 2000, a group of people
tried to start the separatist movement of the Avar peo-
ple living in the northern regions of Azerbaijan.

During the investigation of these crimes has been
revealed the contact head of the group Haji Magome-
dov and his later arrested comrade Shaban Bushdiev
with representatives of the Armenian special services.
In 1997, they both repeatedly visited Yerevan and
Khankendi in Nagorno-Karabakh, where they dis-
cussed the issue of 1,000 guns and $ 1 million for the
purpose of creating "Avar state” on the territory of
Azerbaijan...

Then, in order to get support for the idea and activities of
the Avar separatists to create the "Jaro-Balaken state™ in Decem-
ber 2001, G. Magomedov made a trip to Yerevan. ...

This is convincing evidence that the interaction of "'sepa-
ratists” of different ethnic orientations is one of the most im-
portant components of international terrorism.

For example, we can say that the Republic of Armenia,
which implements the state policy of rehabilitation of Armenian
activists of international terrorist groups have carried out in 70-
80s of the explosions in "Orly" airport, the Moscow metro, kill-
ing of Turkish diplomats in Switzerland and Greece, the seizure
of the Turkish Embassy in Paris and a number of other crimes.
For example, a well-known international terrorist Monte
Uelkonyan who committed terrorist acts in France, after
his release from detention in 1990, took refuge in Arme-
nia, where he traveled to Nagorno-Karabakh, where he
led the terrorist groups responsible for mass murder and
expulsion of Azerbaijanis. Melkonyan's funeral in Ye-
revan in 1993 was attended by Armenian government
officials, including the president, then he was posthu-
mously declared a national hero of Armenia [14].

Known terrorists Grant Markaryan and one of the
organizers of the capture of the Turkish embassy in
Paris in 1981, Vazgen Sislyan were awarded the title
Hero of the Karabakh war for active participation in the
commission of terrorist acts against Azerbaijan.

The world community could not remain indiffer-
ent to these processes and during the last quarter of a
century has taken a number of serious measures of legal
protection against terrorism and separatism - both at the
level of national legislations and within the framework
of international legal relations....

The declaration of the principles of international law
concerning friendly relations and cooperation between states

in accordance with the UN Charter once again confirms that
the definitions of "territorial integrity" and “inviolability of
borders" are the basic principles of international law regulating
the whole system of international relations [15].

Inthis Declaration, just as in the International Convention
for the Suppression of Terrorist Bombings and the International
Convention for the Suppression of the Financing of Terrorism,
the very first paragraphs stipulate that members of the United
Nations condemn terrorism in all its manifestations, including
those that endanger friendly Relations between states and peo-
ples, as well as territorial integrity and security of states [16].

Statement of the main material. There are many
arguments in support of international legal grounds for
using the concepts of "terrorism™ and "separatism" [17]
in a single context. But the most important argument is
the worsening of the situation in the regions where sep-
aratism became the basis for terrorism....

Above listed features of the terror of the era of
globalization make it necessary to deepen international
cooperation of the special services of states around the
world, which should be based on the following basic
principles:

1. Strict opposition to attempts to give confronta-
tion with terrorism a confessional or ethnic color. Ter-
rorism has neither nationality nor religion ...;

2. Rejection of the policy of "double standards™” in
relation to terrorism, extremism and separatism. It is im-
possible effectively deal with these phenomena on its own
territory, not reacting (or even supporting) similar pro-
cesses in other countries;

3. Application of the principle of "always and eve-
rywhere", which means acceptance of obligations by each
side to search for, detect and punish the (extradition) of
criminals regardless of time and place of their location;

4. Implementation of coordinated sanctions
against those countries that in one form or another support
terrorist, extremist and separatist activities in the territory
of other states.

Terrorism is closely connected with aggressive
separatism, organized crime, drug trafficking, traffick-
ing in arms and people. Roughly violating the princi-
ples and norms of international law, democratic values
and human rights, the occupation regimes present a real
threat not only to the own population, but also to the
population of other countries [18].

Azerbaijan also suffers from terrorist acts, mem-
bers of various international terrorist organizations take
refuge in its occupied territories, transit of arms and
drugs, laundering of dirty money are carried out. This
information has been mentioned every year since 2002
[19] in the report of the US State Department. There-
fore, as a nation, face to face Faced with this scourge,
the Republic of Azerbaijan strongly condemns all
forms and manifestations of terrorism and aggressive
separatism, bringing disaster to thousands of people...

The fight against terrorism came to a new level af-
ter the events of September 11, which, in fact, changed
the situation in the world. Immediately after this trag-
edy Azerbaijan [20] unconditionally and without hesi-
tation joined the anti-terrorist coalition, 11 international
legal documents of the UN in the fight against terrorism
and continues to contribute to the fight against interna-
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tional terrorism, with a clear program of implementa-
tion of the planned in connection with the legislative ,
Organizational and practical measures [21].

Azerbaijan also signed 10 European documents in
the field of countering terrorism, five of which have al-
ready been ratified, and in respect of others, state rati-
fication procedures.

We would like to note that the provisions in the field of
countering terrorism are detailed in national legislation of
Ukraine and the Republic of Azerbaijan. An important do-
mestic legal act in this field is the Law "On Fighting Terror-
ism" in 1999. This law determines the legal and organiza-
tional basis for the fight against terrorism in the Republic of
Azerbaijan, coordinates the activities of state bodies engaged
in the fight against terrorism, and also establishes the rights
and obligations of these bodies and citizens.

The Laws also provide the concepts of "terrorist”,
"terrorist group", "terrorist organization", and «fight
against terrorismy, “terrorist activities», «international
terrorist activities» and «operations conducted against
terror» [22].

National legislation defined such basic principles of
the fight against terrorism, as the rule of law; inevitability
of punishment; coordination of open and hidden meth-
ods in the fight against terrorism; comprehensive use of
legal, political, socio-economic and organizational and
preventive measures; advantage of protecting the rights
of persons exposed to danger as a result of terrorist ac-
tivities; independence in the management of forces in-
volved in counter-terrorism operations; minimum publicity
in the announcement of personnel participating in the con-
duct of anti-terror operations, including technical methods
and tactics used for this purpose.

In this connection, it is advisable to make some
generalizations, conclusions from the lessons of the
struggle against terrorism:

1. The goal of the fight against international terrorism in the
long term should be not only individual terrorist organizations,
groups or individuals, but also its causes and sources.

2. It can be stated that today terrorism is closely con-
nected with separatism.

3. If, for example, the international community’s efforts will
be directed to the fight against international terrorism, carried out
under the guise of religion, it will not be complete and final solu-
tion to the problem. This struggle cannot be divided into “priority"
and "minor" areas, the war against terrorism must be waged on all
fronts.

4. We should reiterate the position that Azerbaijan cannot
participate in regional projects involving cooperation with Ar-
menia, no matter how attractive these projects may look - until
the occupied Azerbaijani lands are liberated, the military sup-
port of the separatist regime in Nagorno-Karabakh is cut off,
resolved all the issues related to ensuring the country's territorial
integrity and the return of refugees to permanent residence.

5. The creation of a worldwide international legal
framework for combating terrorism and separatism can
turn into a vital area of international cooperation. This,
above all, concerns the development of generally rec-
ognized legal definitions of "terrorism", "aggressive
separatism”, "religious extremism" and other defini-
tions as components of transnational criminal activity.

Thisalso includes the need to develop appropriate forms and
methods for responding to these crimes through international co-
operation.
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One of the little-studied problems of the modern mechanics and the physics of fracture is the branching of
the crack, which can be observed in materials of a various nature. The technique for measuring the speed of a crack
which can be used for such a research is presented. Experiments were carried out to study crack branching in brittle
plastic. Crack propagation speed was measured using the method of tearing the conductive strips at rectilinear
propagation and branching of a crack. A measuring set based on the "TERCON" precision signal converter con-
nected to a personal computer was set up; data processing was performed using the Mathcad software environment.

Keywords: Crack speed, branching, PMMA.

One of the little-studied problems of modern me-
chanics and the physics of fracture of a solid body is the
branching of a crack, which is observed in such crystal-
line and amorphous materials as glass, steel, aluminum,
polymers and rocks [1-8].

The method of testing flat samples with a single
side notch made of polymethyl methacrylate (PMMA)
was developed for experimental investigation of recti-
linear crack propagation and transition to the branching
regime. In these experiments, the crack speed was meas-
ured using the method of breaking conductive bands,
where the moment of the break caused by a crack that
starts from an initiating defect is registered.

The idea of the method is that the resistances con-
nected in series with the conductive bands are chosen so
that each subsequent one is greater than the previous one
by the same value, with a step of 10 Ohms (R1 =10 Q,
R>=20Q, ... Rn =N * 10 Q). A gradually increasing
load is applied to the sample. After the fracture begins,
when the crack expands from the initiating notch the
conductive bands break as the crack passes, thereby re-
ducing the overall resistance of the set. And the voltage
at the reference resistance will change with steps of 0.3
V, it gradually drops from 3 V to 0 V when the crack

passes through the last conductive band and breaks the
circuit. These changes should be registered by a high-
speed ADC board, configured to record a signal when
its change reaches a value of 0.12 V. Thus, having ob-
tained a step-type signal, we can register the moment of
time when the crack breaks each band and thereby eval-
uate its speed in various areas. Knowing the time and
distance passed, we get the crack propagation speed in
this area.

A measuring set was built using the “Tercon” pre-
cision signal converter connected to a computer via La-
n10m8-100 ADC board (Fig. 1) which includes:

1. High-speed ADC PCI board LA-n10M8-100
made by “Rudnev-Shilyaev” CJSC, Moscow.

2. Cable chromel-alumel thermocouples produced
by "Thesei", Obninsk.

3. KONTAKTOL conductive adhesive, Russia.

4. Power supply DAZHENG PS-1302D, China.

5. PMMA samples.

6. "Instron" 1195 universal tensile-testing ma-
chine, England. The cooling agent is liquid nitrogen.

7. "Tercon" precision signal converter manufac-
tured by LLC "Termex", Tomsk.
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Fig. 1 Measuring set.

A side notch of 3 mm depth and 1.5 mm width was
made on the sample at one end in the middle part with
a milling tool. The copper contact pads were attached
to the surface at the top and bottom, and then the con-
ductive bands were applied. The power supply was
connected to the upper common copper pad, and a
measuring circuit, consisting of a set of resistances with
a rating of 10 Ohms to 60 Ohms, and fixed 10 Ohms
increment, was connected to the lower contact pads. A
chromel-alumel thermocouple is placed in the middle
at the back side of the sample to register its temperature.
Conductive bands were made of special conductive
glue, which, in the solidified state, is characterized by
low ductility and thickness of the layer. The processing
of the obtained data with making diagrams was carried
out using the Mathcad software environment.

A series of tensile tests of flat polymethyl methac-
rylate (PMMA) samples with a single side notch were
carried out using "Instron" universal tensile-testing ma-
chine at temperatures of +20 “C and -60 °C. Measure-
ments of the crack propagation speed at a rectilinear
propagation of a single crack and multiple branching
with a parallel motion of several cracks were carried
out.

Thus, the presented method of an experimental de-
termination of crack propagation speed and crack
branching shows decent results on polymeric materials
and should be adapted for use on steel samples.
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The paper considers a method of measuring thermal conductivity at the initial stage of heating. This approach
is based on the solution of the problem of heating unbounded plane-parallel plate with constant heat flux. The
theoretical basis, the solution and derivation of a design formula are described. The main difference of the devel-
oped method from the traditional stationary method of thermal conductivity measurement is the use of the initial
area of the sample heating thermogram. This significantly reduces the time needed for an experiment to a few
minutes. The automated equipment was developed to implement the method. The paper presents its description,
installation diagram, algorithm and contents of the software. Automation was carried out using the "AK-6.25"

computerized measuring system and a personal computer.

The advantages of the method and the use of an automated installation lie in the shorter duration of an ex-

periment with required accuracy of the measurement.

Key words: thermal conductivity, automation, experiment, measuring method

The widely known method of measuring thermal
conductivity in a stationary thermal regime is the basis
for many modern measuring devices. But along with
such undisputable advantages as the ensured accuracy,
repeatability and versatility, it also has a significant
drawback - the duration of one measurement can last
for several hours. And to overcome this shortcoming,
we propose an alternative method based on the use of
the initial area of the plane-parallel sample heating ther-
mogram, at heating by a constant heat flux.

This work is a continuation and development of
works on automation of thermophysical measurements,
which were conducted in the laboratory of thermal
physics of the Institute of Physical and Technical Prob-
lems of the North SB RAS through years [1-4].

Theoretical grounds of the method.

The theoretical basis of the method lies in solving

the problem of heating a plane-parallel unbounded

T(xz)-T, = qle

R? 6R?

U — are the roots of a characteristic equation,

A, = N7T.

plate of 2R thickness by a constant heat flux g. Know-
ing the temperature distribution over the height of the
flat sample at any moment and solving the inverse prob-
lem, we can obtain equations for the thermal conduc-
tivity of the observed material.

Mathematically, the problem is as follows:

ﬂ(xvf):aé’zT(X’T)- “R>x>R, z>0° (1)
or & ’
T(x,0)=T, =const; @
_AR) 6 _g. ®)
X A
a@z)_,. @)
&

The solution of this problem is represented by the
following equation:

2 2 ©
[af_ R™—3x + (- 2 Cosyn%exp(— ;3 Fo )} ©)
n=1

wl

Using this solution, we obtain the following way
to determine the thermophysical properties of the ma-
terial at the initial stage of heating (Fo< 0,3)
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In non-dimensional presentation (5) is as follows:
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The ratio of the surface and the center of the plate
temperatures 6,/6, is equal to:
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Equations (8) and (9) provide the design formulae
for determining the thermal conductivity of the ob-

served sample:

Solving (12) one can find Fo, fixing T(R, ), T(0,7)
and Tp using various methods. We use the method of
approximation and the iteration method [6].

[FO 117343 () 290 exf(_ HnF )}9R
1= n=1 Hn (13)
T(R,7)-T, ’
or
1= q( i( )y 4(Cosu, —1)6XP(— 1, Fo )] (14)
24T A 1

AT =T(R,7)-T(0,7).

Thus, knowing the values of g, R, AT from the ex- The functional diagram and the operation of
an installation.

perimental data and having determined Fq solving (12),
we determine the thermal conductivity of the plate us- The functional diagram of the installation is
ing equations (13-14). shown in Fig. 1. The main part of the measuring set in-
cludes a flat heater (2) made of constantan wire and
chromel-alumel thermocouples (3).



American Scientific Journal Ne (14) / 2017 71
1 — f—

} Personal .

computer  —

— | Relay
DACS5
Set t.:nfreilference AK 6.25 -
Junctions
~ Switchboard [_
T Y S B T}

Figure 1 — Thermal conductivity meter.
1 —sample, 2 — heater, 3 - thermocouples

A flat heater is located between two sample pieces
with identical dimensions, the junction of the differen-
tial thermocouple is located in the center and on the sur-
face of the sample, and the non-differential thermocou-
ple is placed on the heater. The heater creates a heat
flow. The difference in temperature at the center and on
the surface of the sample is measured by a differential
thermocouple, the heating temperature of the sample by
a non-differential thermocouple. The thermocouples
are connected to the switchboard through the thermo-
statted set of reference junctions, and the temperature
of the reference junctions is controlled by TSPN-4 ref-
erence resistance thermometer. The heater is activated
by closing the control relay with a digital-to-analog
converter DAC-5 at the output of “AK 6.25”.

The software application (Fig. 2), designed to de-
termine the thermal conductivity of a flat sample, of-
fers:

1. The experiment mode;

2. The experiment mode (further);

3. The temperature control mode;

4. The thermocouples and DAC test mode;

5. Stopping the experiment.

The operation begins with mode 1, at the start of
which the program interface requests the operator for
the primary characteristics of the sample (weight, thick-
ness), the date of an experiment, the operator's data. Af-
ter the input, all data entered, as well as the amount of
heat flow passing through the sample, are recorded to
the experiment data and displayed.

Then the temperature measurement begins, which
includes the procedure for eliminating interference with
parasitic thermoemf by switching and inverting the
shorted channels of the switchboard. A tenfold meas-
urement of the sample temperature is conducted, the av-
erage measured temperature is calculated and the heater
relay is turned on. At this point, the time count starts
and the temperature of the sample is registered. The
temperature values at the center and on the surface of
the sample are displayed on the screen.
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Program name
Variables
Constant values

Program menu

1.Thermocouples and DAC
polling mode

Main program

2.Input from FDD mode
3.0utput to FDD mode

Units

4 Experiment mode
5.Experiment mode (further)
6.Temperature control
7.End of experiment

Figure 2 — Flowchart of the operation program for the thermal conductivity meter.

Units of the program:

1. Measurement of heater voltage.

2. Zero measurements at the shorted ends of the
switchboard.

3. Calibration of the computerized measuring sys-
tem

4. Measurement of the temperature in the center of
the sample, temperature difference measurement.

5. Determination of the heat flow value.

6. Calculation of the F, parameter.

7. Calculation of the temperature registered by
chromel-alumel thermocouple.

8. Calculation of the temperature registered by dif-
ferential chromel-alumel thermocouple.

Next, the program calculates the value of the F,
parameter. The following relations are used for this.

The ratio of the temperature on the surface of the
sample to the temperature at the center:

z=-". (15)

The temperature of the surface and center of the
sample can be calculated with the sum of the series:

) 2
Fl _ 1 n Z(_ 1)n+l 2C0S:un e);p(;unFO); (16)
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l o0
F=—+ ()
6 n=1 n

Limiting the terms of an infinite series is made by
the following test:

Ll or 12 1107,
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(18)
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F or F, series has one term less than F; or
[

Fa. F(y is determined as follows:
v B —zF
F, =1 —2%. (19)
z—1
!
The determined FO is compared with the given

Fo and using the approximation method the true value
of a current temperature is found.
The thermal conductivity of the sample is deter-

mined as follows:
T y -T,

At the end of the cycle the current temperature, the
value of the thermal conductivity and the time are dis-
played on the screen, then the system moves to the new
predefined temperature point to determine the thermal
conductivity. The experiments with PMMA (polyme-
thyl methacrylate) samples have shown that the mini-
mal uncertainty of the measured thermal conductivity
values is obtained at Fo=0,2 - 0,3.

Conclusion

The discussed measurements are carried out at
room temperatures (+ 20°C - + 25°C). In general, the
method can be used in the natural temperatures range

(20)
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(from -30°C to + 30°C), provided there are no phase
transitions in the observed materials in this range.

The proposed method and the installation are
tested and used in measurements of the thermal conduc-
tivity of materials in the range from 0.04 to 2.0 W/m*K.
The measurement error of the developed installation is
estimated at 7.0%. The estimation of the error was
made by comparing the results to those of the
VNIIFTRI reference measures in the measurement
range from 0.04 to 1.0 W/m*K.

The duration of the experiment ranges from 1 mi-
nute to 30 minutes, depending on the thickness and
thermophysical properties of the samples.
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REASON OF ANNUAL MOVEMENTS OF PLANETS

ABSTRACT:

Aliev Andrei Sabirovich
Manager of LLC "RUICHI" Moscow city

Modern science does not know why the planets revolve around their axes, daily rotation of the solar sphere
is taken for annual motion of planets, annual orbits of planets are totally unknown to today’s science, let alone

their causes.

Keywords: the Earth is heated by its electric axis; energy centers of the Sun; laws of spheres are identical;

Major Spheres; Minor Spheres; the Rutherford is right.

Introduction

“It is barely possible that the minds of the present
generations are not quite ripe for the reception of Oc-
cult truths. Such will be the retrospect furnished to the
advanced thinkers of the Sixth Root Race of the history
of the acceptance of Esoteric Philosophy — fully and
unconditionally. Meanwhile the generations of our
Fifth Race will continue to be led away by prejudice
and preconceptions. Occult Sciences will have the fin-
ger of scorn pointed at them from every street corner,
and everyone will seek to ridicule and crush them in the
name, and for the greater glory, of Materialism and its
so-called Science.” [3, p. 389].

Our planets, as well as planets of other stars are
generators producing their energies through rotation.
Yet, for a planet to generate its energy, it must have en-
ergy delivered from above. For an electric motor to op-
erate, this must be supplied with energy (voltage), or
simply switched on. Once we switch off the energy
coming to an electric motor, this would stop working.
As soon as planets stop receiving energy from the Sun,
the rotor generators (planets) will stop, and any life
thereon will die, as will the planets, as such.

Astronomers tell curious tales selling them for
scientific discoveries. Here is one of them. The Sun is
gradually moving farther away from our Galaxy’s cen-
ter. And the time will come (don’t worry, this will hap-
pen no sooner than millions of years), when the Sun
will leave its Galaxy, and will be wandering, along with

all of its planets, in the infinite gloomy space, with no
stars, or constellations, or galaxies nearby. Or, here is
yet another discovery of modern astronomers that our
scientists have made themselves distinguished with.
The time will come, when the constellation of Androm-
eda will bump into the center of our Milky Way Galaxy,
and this enormous galactic catastrophe will give birth
to a new galaxy named ANDROMILKY. Well, you
don’t need to worry about it, either — this will only hap-
pen in four and a half billion years.

Energy centers

“As the Root Centre, the Muladhara-Cakra, rep-
resents the lenient Earth, the next-higher one - corre-
sponding to the plexus hypogastricus, which controls
the organs of elimination and reproduction - represents
the element water. It is called Svadhisthana-Cakra.

The Centre that corresponds to the solar plexus is
called Manipura-Cakra or Nabhipadma, i.e., 'navel-lo-
tus'.- It represents the element Fire and the forces of
transformation, in the physical as well as in the psychic
sense (digestion, assimilation, conversion of inorganic
into organic-substances as well as the transmutation of
organic substances into psychic energies, etc.).

The Centre that corresponds to the heart is called
Anahata-Cakra and represents the element Air. This
Centre is not necessarily identical with the heart. It reg-
ulates and controls the organs of respiration, just as the
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heart does, and it is said to be situated on the vertical
central axis of the body.

The three highest Centres are the Throat Centre,
Visuddha-Cakra, corresponding to the plexus cervicus;
the Centre between the eyebrows, called Ajna-Cakra,
which, according to modern physiology, is said to cor-
respond to the medulla oblongata - and the Crown Cen-
tre, called Sahasrdra-Padma, the 'Thousand-petalled
Lotus," which is associated with the pituitary gland of
the brain. These last-mentioned highest Centres corre-
spond to those forms of akasa which go beyond the
gross elements (mahdbhuta — sanskr.) and represent
higher dimensions of space, in which finally the quality
of light becomes identical with that of space and
thereby merges into the psycho-energetic state of prana
and into the realm of cosmic consciousness.

The seven Centres of the human body represent in
a certain way the elementary structure and dimension-
ality of the universe: from the state of greatest density
and materiality up to the state of immaterial multi-di-
mensional extension; from the organs of dark, subcon-
scious, but cosmically powerful primordial forces to
those of a radiant, enlightened consciousness.” [6, p.
165].

“Brahma does not create the earth, ... any more
than the rest of the universe. Having evolved himself
from the soul of the world, once separated from the
First Cause, he emanates in his turn all nature out of
himself. He does not stand above it, but is mixed up with
it; and Brahma and the universe form one Being, each
particle of which is in its essence Brahma himself, who
proceeded out of himself.” [1, p. 181].

“As Brahma is surrounded, in exoteric traditions,
by seven layers within and seven without the Mundane
Egg, so is the Embryo—the first or the seventh layer,
according to the end from which we begin to count.
Thus, just as Esotericism in its Cosmogony enumerates
seven inner and seven outer layers, so Physiology notes
the contents of the uterus as seven also, although it is
completely ignorant of this being a copy of what takes
place in the Universal Matrix” [5, p. 205].

Seven objective spheres nested one inside the
other are located inside the Absolute (Svayambhuva,
which means self-born), the lower of which are spheres
of universes. The proper name of our Universe is
BRAHMA.

“It needs but the right perception of things objec-
tive to discover that the only world of reality is the sub-
Jjective”. [2, p. 802]

Seven subjective spheres (“both above, and be-
low”, Hermes Trismegistus) are nested one in the other,
in each of the universes.

In the sphere of Brahma, the following spheres
are arranged, in the downward direction:

1. Spheres No. 1, objects No.1 being their central
objects, objects No.2, their peripheral ones;

2. Spheres No. 2, objects No.2 being their central
objects, objects No.3, their peripheral ones;

3. Spheres No. 3, objects No.3 being their central
objects, objects No.4, their peripheral ones;

4. Spheres No. 4, or spheres of Galaxies (worlds
of galaxies);

5. Spheres No. 5, or spheres of constellations
(worlds of constellations);

6. Spheres No. 6, or spheres of stars (worlds of
stars);

7. Spheres No. 7, or planetary spheres (planetary
worlds).

In all, there are fourteen kinds of spheres, or
worlds, in the sphere of Absolute. Here, every object,
except for Absolute, is at the same time the central ob-
ject of its own sphere, and the peripheral object of the
upper sphere.

This is the terrestrial sphere, not the Earth as such,
which constitutes the body of the Earth. “The old seers
saw that the earth has a cocoon... They saw that there
is a ball encasing the earth, a luminous cocoon that en-
traps the Eagle's emanations. The earth is a gigantic
sentient being subjected to the same forces we are.” [8,
p. 199].

A number of planetary spheres, or bodies, are lo-
cated within the body of the Sun, or within the solar
sphere. At the periphery of the sphere of our Constella-
tion, or at the outskirts of its body, the spheres of stars
are located. Inside the body of our Galaxy, or within the
sphere of our Galaxy, bodies, or spheres, of constella-
tions are situated at the periphery, which, in their turn,
accommodate bodies, or spheres, of planets. Such
structure of cosmos begins from the uppermost body,
or the sphere of ABSOLUTE, and goes all the way
downwards to the lowermost spheres of planets, or
planetary bodies.

Seven main centers (or chakras) are situated in-
side the object of Absolute, as well as in any other ob-
ject. Besides, in the sphere of Absolute, there are seven
kinds of spheres (inner bodies of the sphere, or body, of
Absolute), the spheres, or bodies, of universes being the
lowermost of them.

In terms of their structure, the spheres of uni-
verses are identical to the sphere of Absolute. Brahma,
the center of our Universe, has seven kinds of centers,
or chakras. However, the body of our Universe is not
limited to the center of our Universe. In the sphere of
Brahma, like in the sphere of Absolute, there are seven
kinds of spheres (inner bodies of the sphere, or body, of
Brahma), the spheres, or bodies, of planets being the
lowermost of them. “Brahma is surrounded...by seven
layers, within and seven layers without the Mundane
Egg”. A human, or microcosm, has a similar structure.
Planetary spheres are pierced with fifteen kinds of en-
ergy, beginning from the energy of the planet, and
through the energy of Absolute. What vacuum can there
be?!

The explanation given by astronomers for annual
movement of planets around the Sun may be compared
to “annual” movement of kidneys around the spine of a
man, when the latter turns around his axis. Here, if the
man accelerates his rotation around his axis, the centrif-
ugal force will throw the kidneys off their orbits, be-
yond the man’s body, and they will wander in the vast
space far away from the spine. If, however, the man
slows down his rotation, the centripetal force will draw
the kidneys off their orbit, and these will fall onto the
spine, where they will burn out. The same is true for the
silly idea of the Sun leaving our Galaxy, and the so-
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called Andromilky, for that matter. Not a single elec-
tron has so far fallen off its orbit onto the atomic nu-
cleus. These are not only theoretical astrophysicists
who have no idea of the matter they somehow deal
with, but also theoretical quantum physicists (let me re-
mind you that there is no such thing as quanta of light).
A few years ago, theoretical quantum physicists pro-
nounced very confidently yet another scientific folly
stating that Ernest Rutherford was wrong when he pro-
phetically said that electrons are kept on their orbits un-
der the same laws that keep planets within the spheres
of stars. To disprove Rutherford, without knowing a
single motion of the Earth, a single motion of electron,
without knowing the forces keeping the planets and
electrons at their places, is nonsense. These are not
electrons rotating around the atomic nucleus; this is a
revolution of the sphere of atoms. Electrons, like plan-
ets, have two kinds of their proper motions: rotation
around their own axis towards the nucleus of the atom,

Electric force of
energy flow

S e

and annual motion towards the atomic nucleus and
back.

As was said above, each of fourteen kinds of ob-
jects located within the sphere of Absolute acts as the
central object of its sphere and one of peripheral objects
in its upper sphere. What it means is that the explana-
tion of the reason, for which planets are moving along
their annual orbits, is also true for the annual orbit of
any peripheral object of any sphere, from peripheral ob-
jects in the sphere of Absolute to stars.

The Earth is heated by its electric axis

The energy generated through rotation by central
objects of their respective spheres, is made up of two
forces: an electric force and a magnetic force, which are
always perpendicular to each other, both within the en-
ergy flow, and where the energy flow is divided into its
constituents — the electric and magnetic forces.

Magnetic force
of energy flow

Fig. 1. Energy flow made up of electric and magnetic forces

Today’s idea of propagation of the Earth’s mag-
netic waves is wrong, by the way. Moreover, the scien-
tific community does not realize that propagation of
electric fields, or waves, is identical to propagation of
magnetic fields, or waves, and is always perpendicular
to magnetic fields.

Here is how modern science sees the situation of
magnetic fields, or magnetic forces surrounding the
Earth.

Fig.2. Magnetic fields of the rth

But what we have is the terrestrial sphere, rather
than the Earth. Besides, magnetic and electric forces
pierce the Earth all the way through. Instead, depiction
of magnetic fields within the terrestrial sphere, coming

from the center of the Earth along the magnetic axis, or
the magnetic ecliptic of the Earth, should look like ap-
proximately as follows.
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Fig. 3. Magnetic fields of the terrestrial sphere

This is in the same way that electric fields are lo-
cated in the terrestrial sphere — they lie on the electric

axis, or the electric ecliptic of the terrestrial sphere.

/-

Fig. 4. Situation of electric fields in the terrestrial sphere

Now, superpose electric and magnetic fields.
What we have is a picture of the terrestrial sphere filled
with electromagnetic fields, or ether. Each sphere is
filled with its own electromagnetic fields (or its own
ether) having, like their energy, its own power and fre-
quency. There exist as many kinds of energies, or kinds
of ether, as there are celestial spheres, or worlds.

Here is what the terrestrial sphere filled with elec-
tric and magnetic fields looks like. Here, each magnetic
field located along the magnetic axis of the terrestrial
sphere has a “twin brother” — an electric field located
along the electric axis of the terrestrial sphere, and these
two “twin” fields are always mutually perpendicular at
any point of space of the terrestrial sphere.

Fig. 5. Terrestrial sphere filled with electromagnetic fields, or ether
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Besides, any peripheral sphere is not only filled
with its electromagnetic fields (ether), but also with
electromagnetic fields of all of its upper spheres. Plan-
etary spheres are placed, like Russian nested dolls, into
fourteen kinds of upper spheres, the sphere of Absolute
being the uppermost of them. This means that the ter-
restrial sphere is filled with fifteen kinds of energies
and their electromagnetic fields.

The energy generated by the Earth through rota-
tion by means of the energy of the Sun, when coming
outside from the center of the Earth, faces resistance in
the form of atoms and molecules of the body of the
Earth. The energy flow is divided into its constituents,
or two opposing forces, or axes: electric and magnetic
ones. As a result of confrontation of these forces, in ad-
dition to the electric and magnetic equators, an electric
ecliptic and a magnetic ecliptic arise, which are al-
ways mutually perpendicular. Here, it should be re-
minded that the electric equator divides the Earth into
the left and the right halves, whereas the magnetic
equator divides the Earth into the diurnal and nocturnal
sides. As the magnetic force of the Earth’s energy “re-
fuses” to work with the matter, it repulses the latter
away from itself, which explains the phenomenon of
low tides on the Earth. Magnetic forces of the energies
of the Sun and the Earth set gravity on the Earth. Be-
sides, the gravity of the terrestrial sphere also depends
on the diameter of the Earth, its density and rotation
speed. The electric force of the energy of the Earth ro-
tates the terrestrial sphere. The electric force of the
Earth’s energy creates the phenomenon of sound in the
terrestrial sphere while passing through atoms and mol-
ecules, as well as heating them. Yes, the electric axis
of the Earth’s energy (ecliptic) also heats the Earth,
as does the electric axis of the Sun’s energy (solar
ecliptic). Therefore, it is always warm in the area of the
ecliptic, be it summer or winter. In the North, there are
underground glaciers, which act as refrigerators in sum-
mer. As we start moving from the equator towards the
poles, it will become increasingly cold, because we are
getting farther away from the heating electric axis of
the Earth — the electric ecliptic. The electric force of the
Sun’s energy creates the phenomenon of light in the ter-
restrial sphere, while passing through atoms and mole-
cules, as well as heating them.

“...The sensation of light is like the sound of the
rolling wheels — a purely phenomenal effect, having no
existence outside the observer” [3, p. 216].

ELECTRIC
EOUATOR

MAGNETIC
EOUATOR

Our solar system is referred to as a system be-
cause all the planets are arranged in a single axis. This
is the electric axis, or electric ecliptic, of the solar
sphere. The magnetic axis, or magnetic ecliptic of the
solar system repulses all the matter, including planets,
away fromitself. It is understood that we are in the solar
sphere rather than in the solar system. Which means
that, staying on the surface of the Sun and moving from
the solar ecliptic to one of the magnetic poles (south, or
north one), an object will feel the temperature getting
considerably lower, just as it is the case on the Earth.

Cause of annual movements of planets

“Moreover, planets make their annual movement
in the form of a circle not around the Sun, but towards
the same; similarly, planets of other stars make their
annual circles towards their respective stars, not
around them. The same is true for stars and all the
other upper objects. This is very important, indeed!!!
The discovery of the fact that planets make their annual
circular movement towards rather than around their
stars, became possible due to assistance from Svetlana
Anatolyevna Taraskina, a fully legitimate co-author of
this discovery” [9, p. 4].

The discovery was made in 2008 and published in
autumn of 2010. After a while, | realized that annual
orbits of planets look like figures of eight facing the
Sun. In 2012, | decided to verify a version of mine.
Planets, like any other celestial bodies generating en-
ergy through rotation are huge electromagnets.

“The earth is a magnetic body, in fact, as some
scientists have found, it is one vast magnet, as Paracel-
sus affirmed some 300 years ago. It is charged with one
form of electricity — let us call it positive — which it
evolves continuously by spontaneous action, in its inte-
rior or centre of motion” [1, p. 59].

Consider the electric and magnetic equators, as
well as the electric and magnetic ecliptics (or axes) of
the Earth. If the Earth were rotating along the equator,
this rotation would lie in one plane. From the side, this
plane would look like a straight line. Rotation of one
side of the Earth along the ecliptic will look like a sine
curve. Similarly, rotation of the other side of the Earth
along the ecliptic will look like a sine curve, though
moving in the opposite direction. With a full revolution,
the Earth will draw a figure in space — this will be the
electric ECLIPTIC in the form of a figure of eight made
up of two sine curves. The magnetic ecliptic is also
formed of two sine waves in a similar way.

ELECTRIC
ECLIPTIC

MAGNETIC
ECLIPTIC

Fig. 6. Electric and magnetic equators and ecliptics of the Earth
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While the electric constituent of the Earth’s en-
ergy rotates along the electric ecliptic, rotating both the
Earth and the entire terrestrial sphere, the magnetic con-
stituent of the Earth’s energy rotates along the magnetic
ecliptic.

It is very easy to visualize how the Earth is rotat-
ing on its electric axis. Take a bhicycle, which has one
of its wheels deformed in the form of “8”. Turn the bi-
cycle upside down and propel the deformed wheel. The
figure that will be drawn in the air by the wheel will
resemble “8”. This is how rotation of the Earth and the
entire terrestrial sphere occurs. It turns out that interac-
tion (or opposition) of electric and magnetic forces re-
sult in emergence of electric and magnetic ecliptics of
any celestial body generating its energy through rota-
tion.

| took a number of flat magnets used in loud-
speakers and set an experiment as follows. | put a larger
magnet (circa six centimeters in diameter) in the center
of the table. | placed six smaller magnets around the
circumference of the central magnet in such a way that
these magnets be pulled to the central magnet but re-
pulsed from each other. Then | slightly raised the cen-
tral magnet; the smaller magnets lying on the surface of
the table along with the central magnet, all of a sudden,
turned “along the equator”, each in its own way. To
take a photograph of this arrangement of the magnets, |
put a piece of cardboard under the central magnet. Now
I did not have to hold the central magnet raised. Here is
what was shown in the photograph.

Fig. 7. Smaller magnets located around the central magnet

The central magnet may be imagined as repre-
senting the Sun, and the smaller magnets as the Earth
being in different areas of space on its orbit within the
solar sphere. As can be seen from the photograph, “the
Earth” would turn to one side or another. For three
months, the Earth would have one of its poles incline
towards the Sun. Having reached the maximum incli-
nation (winter or summer solstice), the Earth begins its
returning path reducing the inclination of its axis. Three
months later, the axis of the Earth would level off
(spring or autumn equinox). For the following three
months, the Earth will have its other pole inclined to
face the Sun, then, having reached the maximum incli-
nation, it will again return for three months to the place,
where the equator crosses the ecliptic (spring or autumn
equinox). That is why a day and a night last for six
months at the poles.

Then | continued my experiment with the mag-
nets. The point is that a man has energy centers, or
chakras generating energy. The higher in the human
body an energy center is located, the higher the power
and frequency of the energy generated by the center in
question are. It appears that planets, stars and other ob-
jects generating their energy through rotation have en-
ergy centers, or chakras, of their own. Then, the energy
generated by the Earth, or the Sun, by its energy cen-
ters, or chakras, differs in terms of its power and fre-
quency of vibrations. The power of the energy of the

Sun (as well as the energy of the Earth) is different
on different areas of its surface.

A very smooth surface is required for this experi-
ment. | put a large magnet in the center of the table and
fixed it in its place. | supposed that the magnet must
have a different force of attraction and repulsion at dif-
ferent areas of its surface. This would mean that a
smaller magnet applied to different areas of the surface
of the large central magnet must be thrown away to dif-
ferent distances. | brought the smaller magnet with its
repulsing side against the large magnet, in spite of their
resistance, and let it go. Once released, the smaller
magnet would be thrown by the magnetic force of the
large magnet to a certain distance (about six centime-
ters), which | recorded with a marker. With every fol-
lowing time, | moved the smaller magnet along the sur-
face of the large magnet. As a result of the experiment,
I found two areas on the surface of the large magnet.
One point of the surface of the large magnet would push
the smaller magnet to the maximum distance. | rec-
orded the place with a marker and designated it with a
“+” symbol. The second place, from which the smaller
magnet would be pushed to the minimum distance, was
found on the other side, which | marked with a “-“ sym-
bol. Anyone can hold this simple and visual experi-
ment.
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Fig. 8. Smaller magnets located around the central magnet

”...and that the sun is but one of the myriad mag-
nets disseminated through space — a reflector — as
General Pleasonton has it. That the sun has no more
heat in it than the moon or the space-crowding host of
sparkling stars. That there is no gravitation in the New-
tonian sense, but only magnetic attraction and repul-
sion; and that it is by their magnetism that the planets
of the solar system have their motions regulated in their
respective orbits by the still more powerful magnetism
of the sun, not by their weight or gravitation.” [1, p.
395].

The farther the matter from the center of the ro-
tating sphere, the longer it takes for it to make a single
revolution. A daily revolution of the solar sphere space
at the distance of 150 million kilometers from the cen-
ter of the sphere (the Sun), where the center of the
sphere is situated — this is where the Earth is situated —

is made in 365 terrestrial days. Venus is 108 million
kilometers away from the Sun. A daily revolution of the
solar sphere at the place, where Venus is situated, is
made in 225 terrestrial days. Mars is at the average dis-
tance of about 226 million kilometers from the Sun. A
daily revolution of the solar sphere at the place, where
Mars is situated, is made in 687 terrestrial days.

The Sun is rotating much faster than the space of
the solar sphere, where the Earth is situated. And the
point on the surface of the Sun, from where energy
comes to the Earth, takes its position relative to the
Earth again (one daily revolution of the Sun), which co-
incides with one annual passage of the Earth along its
orbit. Or, more precisely, the daily revolution of the
Sun makes the planets alternately get farther from the
Sun and closer to it, i.e., make their annual revolutions.

Mid-winter at the
North Pole

Mid-summer at the
North Pole

The line of spring and autumn equinoxes

Fig. 9. Variation of the distance between the Earth and the Sun, as well as variation of inclination angle of the
Earth, with energy coming to the Earth from different areas of circumference of the Sun.

“- Isis, our mother earth. See what Hermes, the
thrice-great master, says of her: "Her father is the sun,

her mother is the moon." It attracts and caresses, and
then repulses her by a projectile power” [1, p. 681].
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The daily rotation of the central object creates
and sets annual orbits for all of its peripheral objects.

Electric equator
of Solar Sphere

(s

Annual orbits of peripheral objects look like figures of
eight (“8”).

Annual orbit of the
Earth towards the
Sun and back

l

5 mlu—k:l:\\

>~

[

Electric axis or
electric ecliptic of
Solar Sphere

Magnetic equator
of Solar Sphere

Magnetic axis or
magnetic ecliptic of
Solar Sphere

Fig. 10. Annual orbit of the Earth

The electric axis of the terrestrial sphere is per-
pendicular to the electric axis of the solar sphere. The
electric axis of any peripheral object of any sphere at
any point of space on its orbit is virtually perpendicular
to the electric axis of the central object of the sphere.
The same is also true for magnetic axes. Why is it vir-
tually perpendicular? Consider the Earth as an example.
The Earth’s magnetic and electric axes are technically
not quite perpendicular to the Sun’s electric and mag-
netic axes (there being a small play). This small vari-
ance in perpendicularity of electric and magnetic axes
of the Earth and the Sun is caused by rotation of the
Earth. With every daily revolution of the Earth, the lat-
ter’s electric (and accordingly, magnetic) axis deviates
from the right angle created by electric and magnetic
axes of energies of the Sun and the Earth, going in one
direction or the other. The full coincidence of perpen-
dicularity of magnetic and electric axes of the Earth and
the Sun occurs twice in a terrestrial day, when the lines
of the Earth’s equator and ecliptic coincide.

“The Sun is the heart of the Solar World (Sys-
tem) and its brain is hidden behind the (visible) Sun.
From thence, sensation is radiated into every nerve-
centre of the great body, and the waves of the life-es-
sence flow into each artery and vein. . . . The planets
are its limbs and pulses. . . .” (Commentary.)

It was stated elsewhere (in the Theosophist) that
Occult philosophy denies that the Sun is a globe in com-
bustion, but defines it simply as a world, a glowing
sphere, the real Sun being hidden behind, and the visi-

ble being only its reflection, its shell. The Nasmyth wil-
low leaves, mistaken by Sir J. Herschell for “Solar in-
habitants,” are the reservoirs of solar vital energy,
“the vital electricity that feeds the whole system. . . . .
The Sun in abscondito being thus the storehouse of our
little Kosmos, self-generating its vital fluid, and ever
receiving as much as it gives out, ” and the visible Sun
only a window cut into the real Solar palace and pres-
ence, which reflects, however, faithfully the interior
work.

Thus, there is a regular circulation of the vital
fluid throughout our system, of which the Sun is the
heart — the same as the circulation of the blood in the
human body — during the manvantaric solar period, or
life; the Sun contracting as rhythmically at every return
of it, as the human heart does. Only, instead of perform-
ing the round in a second or so, it takes the solar blood
ten of its years, and a whole year to pass through its au-
ricles and ventricles before it washes the lungsand
passes thence to the great veins and arteries of the sys-
tem.

This, Science will not deny, since Astronomy
knows of the fixed cycle of eleven years when the num-
ber of solar spots increases, which is due to the con-
traction of the Solar heart. The universe (our world in
this case) breathes, just as man and every living crea-
ture, plant, and even mineral does upon the earth; and
as our globe itself breathes every twenty-four hours. [3,
p. 695].
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The figure of “8”, or infinity

It is for a good reason that the figure of “8” has
the meaning of infinity. A friend of mine, Mark Ana-
tolyevich Bartosh once responded to my telling him of
the annual orbit of the Earth’s motion in the form of “8”
towards the Sun and back, with a story dating back to
his childhood. Many years ago, he would sometimes
come to see his great-grandfather to the village of Ve-
likiy Vrag (which is the Russian for Great Gully) in the
region of Nizhny Novgorod. The old man (who was 90
at the time) — Aleksey Kovazhenkov — was a black-
smith. Once the local boys invited Mark to play a game
with them. Each of them had a rim of a bicycle wheel.
The boys would launch the rims to roll down a hill, and
the one, whose rim would roll the farthest, was to be
declared the winner. When Mark told his great-grand-
dad about the game, Aleksey Kovazhenkov got a wheel
out of the back room, removed all the spokes, took the
rim to the forge, put it on the anvil and twisted it in the
form of an “eight”. Then he attached the rim to the shaft
of a bench and made the shaft with the rim thereon ro-
tate. He adjusted the curvature of the “eight” in such a
manner that the deviation from the center be absolutely
equal at the both sides, and gave the rim to Mark. As
Mark was walking to the hill along with the other boys,
all his companions were mocking at his rim. Then they
let their rims roll down the hill. All the rims, but Mark’s
“twisted” one, fell down very soon. Mark’s rim disap-
peared behind the hill (which made the boys assume
that it had fallen down too, at last), yet the rim emerged
again far away, and kept rolling on and on, waddling
yet somehow keeping its balance. Before every new
game, Mark’s great-granddad would readjust the cur-
vature of the rim’s “8”. The other boys were unaware
of that. They, too, would bend their rims in the form of
an “8”, but their rims would soon lose the balance and
fall, as they were not properly aligned. Before long, the
local folks lost any interest in the game as Mark would
invariably win.

” The Ogdoad or 8 symbolizes the eternal and spi-
ral motion of cycles

o and 8 7 [4, p. 675].

“This is precisely what Occultism maintains, and
on the same principle that “where force is made to op-
pose force, and produce static equilibrium, the bal-
ance of pre-existing equilibrium is affected, and fresh
motion is started equivalent to that which is with-
drawn into a state of abeyance.”

This process finds intervals in the pralaya, but is
eternal and ceaseless as the “Breath,” even when the
manifested Kosmos rests.

Thus, supposing attraction or gravitation should
be given up in favour of the Sun being a huge magnet —
which is a theory already accepted by some physicists
— amagnet that acts on the planets as attraction is now
supposed to do, whereto, or how much farther would it
lead the astronomers from where they are now? Not an
inch farther. Kepler came to this “curious hypothesis”
nearly 300 years ago. He had not discovered the theory
of attraction and repulsion in Kosmos, for it was known
from the days of Empedocles, the two opposite forces
being called by him “hate” and “love” — which comes
to the same thing.” [3, p. 639].

The forces confronting each other and creating
eternal and continuous motion is what makes the
ELECTRIC and MAGNETIC FORCES, which form
the energies generated by celestial objects through ro-
tation.

While the electric force attracts the matter, the
magnetic force repulses it. The distance from the Sun
to planets, or the arrangement of the planets on their
orbits, is set by the difference between the frequency
range of the energy generated by the Sun and the fre-
quency range of the energy generated by each of the
planets. The larger the difference in the frequency range
between the energy of the Sun and that of the planet,
the farther away from the Sun this planet is. This law is
true for all the kinds of spheres. This is an axiom: the
laws of all the spheres are identical.

The laws of spheres are identical

1. The laws of spheres are identical.

2. Every object (except for the uppermost one) is
concurrently situated in two spheres: it is the central ob-
ject in its own sphere and a peripheral object in its su-
perior sphere.

3. In any sphere, peripheral objects are physical
worlds, and the central object is the energy world for its
peripheral objects. Each world is material on its plane.

4. Every peripheral object has two kinds of its
proper motions: daily rotation and annual motion, plus
the frequency of its own vibrations.

5. Daily rotations and annual motions of any pe-
ripheral object are directed towards the central object
of the sphere.

6. A daily revolution of any sphere is equal in its
duration to an annual revolution of a peripheral object
at a distance from the center of the sphere, where this
peripheral object is situated.

7. All the periphery of any sphere is situated in its
electric axis.

8. Every celestial object generates its energy
through rotation.

9. The energy generated by an object only spreads
up to the limits of its sphere. The stars we see in the sky
are celestial lanterns, there being no light quanta flying
to us from them.

10. Every peripheral object of a sphere, receiving
powerful and high-frequency energy from above, while
rotating, generates its own energy of a smaller power
and a lower frequency.

11. Every peripheral object has a nocturnal side
and a diurnal side.

12. Every object generates sound energy. The ob-
ject in question receives energy in the form of light
from an object superior thereto, and receives energy in
the form of time from its even upper object. Energies
from still upper objects just cannot be perceived by the
object in question due to a huge difference in the fre-
quency range of the energies. For example: the energy
generated by the center of our Milky Way Galaxy is
sound throughout the sphere of the Galaxy. This energy
comes into the spheres of constellations being in the
sphere of the Galaxy in the form of light. This energy
come into the spheres of stars of our Galaxy in the form
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of time. Planetary spheres just cannot perceive this en-
ergy coming from the center of this Galaxy. The energy
generated by the center of our Constellation is sound.
This energy comes into the spheres of stars being in the
sphere of the Constellation in the form of light. This
energy comes into the planetary spheres of our Constel-
lation in the form of time. The uppermost object — Ab-
solute — also generates its SOUND energy by means of
rotation, only it needs no aid from above, as it is actu-
ally an “auto-generator”. This means that neither
LIGHT, nor TIME exists for it. Absolute has no divi-
sion into day and night, both of its sides being “noctur-
nal”. Its peripheral objects No.1 already have not only
sound, but also light that they receive from Absolute,
yet they, like Absolute, have no TIME. And this is only
from objects No.2 in the sphere of Absolute through the
lowermost (fourteenth) kinds of spheres, there exist
SOUND, LIGHT and TIME. It has to be understood
that sound and light are not energies; these are phenom-
ena perceived by us as sound and light as energy is
passing through the atmosphere of the planet. As for
time, it is a full-fledged energy.

“Darkness, then, is the eternal matrix in which the
sources of light appear and disappear. Nothing is
added to darkness to make of it light, or to light to make
it darkness, on this our plane. They are interchangea-
ble, and scientifically light is but a mode of darkness
and vice versa. Yet both are phenomena of the same
noumenon — which is absolute darkness to the scien-
tific mind, and but a gray twilight to the perception of
the average mystic, though to that of the spiritual eye
of the Initiate it is absolute light” [3, p.98].

13. It is along the magnetic constituent, or the axis
of any central object, while this is rotating, that the en-
ergy generated comes to its periphery. Owing to this
energy, peripheral objects generate energy of their own
and make their annual motions.

14. The higher the power of the energy of the cen-
tral object of a sphere, the more narrow and powerful
the electric and magnetic axes are.

15. As the central object is getting older, the
amount of energy generated by it is becoming smaller
and smaller. Its rotation around its axis is slowing
down. The electric and magnetic axes become wider
and weaker. Thus, as spiral galaxies get older, they as-
sume the form of elliptical galaxies. Though all the ce-
lestial objects and their spheres are SPHERICAL (as is
clear from their name), there is no such thing as spiral
galaxies.

16. The diurnal side of each object (except for the
uppermost one) receives energy in the form of light
from its superior object and acts as a peripheral object
in an upper sphere. The nocturnal side of each object
gives its energy in the form of light to its peripheral ob-
jects and acts as the central object of its own sphere.

“The essence of darkness being absolute light ...
According to the tenets of Eastern Occultism, Darkness
is the one true actuality, the basis and the root of light,
without which the latter could never manifest itself, nor
even exist. Light is matter, and Darkness pure Spirit.
Darkness, in its radical, metaphysical basis, is subjec-
tive and absolute light; while the latter in all its seem-
ing effulgence and glory, is merely a mass of shadows,

as it can never be eternal, and is simply an illusion, or
Maya.” [3, p. 131].

Minor spheres

“Yet, we know that, as in the Cosmos not a single
atom is devoid of life, consciousness, or spirit, its large
celestial bodies including our planet must be filled with
them to an extraordinary extent! ... There is no passive
element in the Cosmos. Also remember that the Cosmos
only exists through the interpenetration and interaction
of spatial energies, which evolve from the infinite bil-
lions of focuses, or centers that fill the Cosmos and are
ceaselessly being formed within it!” [7, c. 66].

There are cosmic spheres: planetary spheres,
spheres of stars, spheres of constellations, spheres of
galaxies, spheres of universes, etc. These cosmic
spheres may be referred to as “Major Spheres”. Yet,
there also exist other spheres that I call “Minor
Spheres”. These are the spheres of atoms. The ancient
Greek scientists knew that the planets are built up of
indivisible “building blocks”, or spheres of atoms.

“Occultism ... repeats with as much assurance as
ever: “MATTER IS ETERNAL, becoming atomic (its
aspect) only periodically” [3, p. 709].

Quantum physicists seek to discover unknown
“building blocks” by smashing the atomic nucleus to
pieces, simply destroying, or “killing” the atom. Just
like an anatomic pathologist, when told that a human
being is indivisible. He will be able to dismember a hu-
man body into any number of pieces to disprove the
aforesaid point of view. This is what is done in particle
physics. An atom is a living organism, in which there is
life and conscience. Are there smaller “building
blocks”, or spheres, endowed with life and spirit, like
any other spheres? Of course, there are. These are elec-
trons, or, more precisely, spheres of electrons. One does
not have to break the center of a galaxy to find smaller
spheres in the sphere of the galaxy: these smaller
spheres (spheres of constellations) are situated at the
periphery of the sphere of the galaxy. One does not
have to break the center of a constellation to find
smaller spheres in the sphere of the constellation; these
smaller spheres (spheres of stars) are situated at the pe-
riphery of the sphere of constellation. One does not
have to break a star to find smaller spheres in its sphere;
these smaller spheres (planetary spheres) are situated at
the periphery of the sphere of the star.

Spheres smaller than the spheres of atoms are at
the periphery of an atom; those are the spheres of elec-
trons. The sphere of an electron has a nucleus of the
electron in its center. At the periphery of the sphere of
an electron, there are smaller spheres. Then, a question
arises: is such nesting of Minor Spheres one into an-
other infinite, or is it limited to a certain number? The
point here is that the smallest of the Major Spheres, the
planetary spheres, are made up of the largest “building
blocks”, or of the largest Minor Spheres - ATOMS. The
spheres of stars are made up of such “building blocks”,
or Minor Spheres as ELECTRONS. The spheres of
constellations are made up of Minor Spheres, which are
peripheral spheres in spheres of electrons. The humber
of Minor Spheres, of which Major Spheres are made
up, is equal to the number of Major Spheres. Therefore,
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there exist fifteen kinds of Minor Spheres, of which fif-
teen kinds of Major Spheres are made. The uppermost
Major Sphere — Absolute — is made up of the smallest
“building blocks”, or Minor Spheres.

From Wikipedia:

“Planetary atom model of Bohr-Rutherford. In
1911, having performed a number of experiments, Ern-
est Rutherford came to a conclusion that an atom is
similar to a planetary system, where electrons are
moving along orbits around a heavy positively charged
nucleus situated in the center of the atom (“the Ruther-
ford atom model”). However, such description of an
atom contradicts the classical electrodynamics. The
point is, according to the classical electrodynamics, an
electron moving with a centrifugal acceleration must
emanate electromagnetic waves and, hence, lose en-
ergy. The calculations suggested that the time, in which
an electron in such an atom would fall onto the nucleus,
is quite negligible.

But this is Ernest Rutherford who is right as THE
LAWS OF SPHERES ARE IDENTICAL. The folks
who adhere to classical electrodynamics are unable to
realize that electrons generate their own energy
through rotation, move along their own “annual or-
bits” towards the nucleus of the atom and back.
Moreover, there is no such thing as centripetal acceler-
ation of electron; instead, there are “daily” rotations of
the sphere of atom around its axis.

In essence, each atom in the microworld, or in the
world of Minor Spheres, is Absolute, which has four-
teen kinds of smaller spheres in its sphere. The only dif-
ference is that the structure of cosmos begins from the
largest of the Major Spheres, the sphere of Absolute,
whereas the structure of microworlds begins from the
smallest Minor Sphere.

“Every elemental atom, in search of which more
than one Chemist has followed the path indicated by the
Alchemists, is, in their firm belief (when
not knowledge), a soul; not necessarily a disembodied
soul, but a jiva, as the Hindus call it, a centre of poten-
tial vitality, with latent intelligence in it, and, in the
case of compound Souls — an intelligent active exist-
ence, from the highest to the lowest order, a form com-
posed of more or less differentiations. It requires a met-
aphysician — and an Eastern metaphysician — to un-
derstand our meaning. All those atom-Souls are
differentiations from the one, and in the same relation
to it as the divine Soul — the Buddhi — to its informing
and inseparable Spirit, or Atman.

Modern physics, while borrowing from the an-
cients their atomic theory, forgot one point, the most
important of the doctrine; hence they got only the husks
and will never be able to get at the kernel. They left be-
hind, in the adoption of physical atoms, the suggestive
fact that from Anaxagoras down to Epicurus, the Ro-
man Lucretius, and finally even to Galileo, all those

Philosophers believed more or less in animated atoms,
not in invisible specks of so-called “brute” matter. Ro-
tatory motion was generated in their views, by larger
(read, more divine and pure) atoms forcing downwards
other atoms; the lighter ones being thrust simultane-
ously upward. The esoteric meaning of this is the ever
cyclic curve downward and upward of differentiated el-
ements through intercyclic phases of existence, until
each reaches again its starting point or birthplace. The
idea was metaphysical as well as physical; the hidden
interpretation embracing “gods” or souls, in the shape
of atoms, as the causes of all the effects produced on
Earth by the secretions from the divine bodies.” [3, p.
729.].

The sphere of Absolute is built of the smallest Mi-
nor Spheres, i.e., the fifteenth kinds of spheres in the
sphere of atom. That is why, atoms are only exposed,
or born, when the planetary worlds are born in the
spheres of stars. Dissolution of the worlds, or spheres,
occurs from the planetary kinds of spheres to the
spheres of Universes. Upper spheres are not dissolved;
instead, they alternately become denser and more rare-
fied, or ethereal. It turns out that these are not only eight
kinds of Major Spheres that have the time of life and
the time of rest (birth and death), but eight kinds of Mi-
nor Spheres also have the same, beginning from the
spheres of atoms and the spheres of electrons.

Conclusion

The Earth’s electric axis, like the Sun’s electric
axis, heats the Earth. The Sun alternately attracts the
planets to itself, or repulses them away. This is caused
by different power of energy along the Sun’s circum-
ference generated by the centers (chakras) of the Sun,
as the latter is rotating. The laws of spheres are identi-
cal. Ernest Rutherford is right.
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AHHOTALUSA

OTTaJIKUBasCh OT HalTyMEBLICTO JCJIa peKruccepa K. Cepe6p€HHI/IKOBa, aBTOP CTAaTbU BCKPBIBACT IPOTUBO-
peuusa nu KOH(I)J'II/IKTLI, NPUCYTCTBYIOIUC B OTHOMICHUAX OAAaPEHHOTO TBOPYCCKOTO MHANBH A C BJIACTBIO U O6H.le-
CTBOM. BnepBHe B IICHUXOJIOTHH HOI[O6HOG 00BsACHEHHE MIPOBOAUTCA € UCIIOJb30BAHUCM JIBYX OOJIBIIINX MHOIO-
YPOBHEBBIX CHCTEM pa3paboTaHHOH aBTOPOM KOHIICTIWH, YTO AAET IEJBIH psf MPSUMYIIECTB ¢ TOYKH 3PEHUI
JOCTOBECPHOCTU U KAaYCCTBA HAYUYHOI'O aHaJIn3a.

KJ'IIO‘leBBIe CJI0BaA: JIMYHOCTHAA YHUKAJIBHOCTb, TBOPUYECTBO, CaMOpeCaIn3anusi, CUCTEMHBIN IoaX0d, 3rou3M.

ABSTRACT

Taking into consideration the case of the famous producer Kirill Serebrennikov, the author of the paper
demonstrates contradictions and potential conflicts, which exist between a gifted creative individual, power and
society. For the first time in psychology, such an explanation is given with the help of two big and multilevel
systems, which represent the author’s theoretical conception and create additional reliability and quality of the

scientific analysis conducted.

Key words: personal uniqueness, creativity, self-realization, systemic approach, egoism.

Ilpeosapumenwvnvie coodpasxycenusn. ToITIKOM
JUId HaNMCaHMA JAaHHON CTaThM IOCIYXXWI apecT pe-
s)kuccepa Kupumna CepeOpeHHHKOBA U CBS3aHHBIE C
ero genoM coObITus. YTOOB! He OBITH 3aI10/I03PEHHBIM
B MIPHHAJJICKHOCTH UIITM CUMITaTHH K OTHOM U3 CTOPOH,
MHE IPUXOAUTCS HAUYMHATH HAYYHYIO ITyOJHKAIMIO C
L[EJIOTO psiJia OrOBOPOK (He BO (peiiICTCKOM CMBICIE,
HAJICIOCh).

1. ABTOp cTaThM HE 3aHUMAETCS ITOJUTHUKON; OH
TaKOKe HE SIBISIETCS OKJIOHHUKOM HITH 3HATOKOM TeaT-
panbHOrO McKyccTBa. IloaToMy, OTHaBas pexuccepy
Kupnnny CepedpeHHHKOBY poutb yciioBHOTO « TBOpIia»
B HIDKECIIETyIOIIEM TEKCTE, 51 OMMPAIOCh Ha MHOTOUHC-
JICHHbIE MHEHHS, C KOTOPBIMH [T0O3HAKOMMJICS B HHTEP-
HeT-UCTOYHHKaX. OCHOBHBIM aHTaroHUCTOM «TBOpIa»
B paccMaTpHUBacMOM KOHTEKCTe BBICTymaeT «BmacTby»
1, 10 HEKOTOpOH crernenu, «O0mecTBo» (nanee 6e3 ka-
BBIUEK, C 3arjiaBHON OykBbI). Pazymeercs, Ha mMecTo
TBopua Mor OBITH IOCTaBJICH JTIO0OH Ipyroi M3BecT-
HBII ¥ TAJIAHTIIUBBIIM Y€JIOBEK M3 HACTOSILETO HIIH IIPO-
HIJIOTO.

2. MHe Taxxe HEM3BECTHO, JCHCTBUTEILHO JIH
MMEJI0 MECTO HapylIeHHe 3aKOHOB ((PMHAHCOBBIE XHU-
menus) K. CepeOpeHnnkoBbiM. OmHaKo, Aaxe eciiu
OHM W TPOM3OILUIN, TO HE OTMEHWIH Jpyrue, Oojee
Ba)KHBIC JJIS1 MEHS POTHBOPEUHS, CBI3aHHBIE C HOBA-
TOPCKOW NIeATENFHOCTRIO OJapEHHOTO WHAWBHIA. B
M000M ciydae, aBTOp CTAaThbU BBICTYIAeT NMPOTHBHH-
KOM BBIOOPOYHOTO IPUMEHEHHSI 3aKOHOB IIPOTUB TEX,
KTO OKa3bIBaeTCS HEYAOOCH BIIACTU MM OOIIECTBY CO-
BCEM II0 JIpyrUM NpUYUHAM.

3. Y HEKOTOpBIX YUTATENEH MOXKET CIIOXKHTHCS
BIEYATJIEHUE, 4YTO aBTOp CTaTbu HpOIlaraHgupyeT

HJICI0 YEJI0BEYEeCKOTo HepaBeHeTBa. OTBEUy cpasy H 110
cymectBy. [lpupona neHCTBUTENBHO pacipeaeiseT
CBOM «Japbl» KpailHE HEpaBHOMEpHO. BpokneHHbIE
CIOCOOHOCTH (TaJaHT) MOIyYaeT IPHU POXKIAESHUH JIHIIIb
MaJIbIi TIPOLIEHT JIO/IEH, B TO BpeMs Kak aOCOIIOTHOE
OOJIBIIMHCTBO OCTAETCSl «C IYCTBIMH pyKamm» — U B
9TOM OHO HE BHHOBaTO. Pa3ymeercs, reHeTHdeckoe
MIPEUMYIIECTBO B COYETAaHMM C MHOTOJIETHEH Hamps-
KEHHOU paboToii («reHuii — 3T0 99 MPOLIEHTOB TOTaY)
BEAET OJApEHHOTO 4YeNOBEKAa K HWHIMBHAYAIHLHOMY
KHU3HEHHOMY yCHexy, Ha KoTopbslii OOmecTBo (a uHO-
rna u Bnacte) pearupyrot 6one3nenHo. OmHako (ak-
THYECKOE HEPAaBEHCTBO JIIOJIEH BO BPOXKICHHBIX CIIO-
COOHOCTSX (@ TakKe B JTMYHOW MOTHBALIMU K TPYAY H
CaMOCOBEPIIEHCTBOBAHMIO) HE OTMEHSET PpaBHBIX
IPaXAaHCKHX IpaB (B TOM 4YHMCIIE, TPAXKIAHCKUX IIpaB
TBopma) u TpeboBaHUA HEYKOCHUTEIHHOTO MX COOIIIO-
JIeHns. BceM jKenaromuM 1moy4acTBOBaTh B <«OKM3HEH-
HOW TOHKE» MHAWBUAAM Bracte moimkHa obecneyuTth
paBHBIE CTAPTOBBIE BO3MOXKHOCTH. TOJIBKO B 3TOM CITy-
Yyae «Ha BepXy IMHPaMUJbI» OKXYTCS caMble OJJapeH-
Hble U TpynomooOuBeie. CBOOOMA, HEOOXOAMMAS IS
peanuzayy OOJBIIOTO M PEAKOTO TaJlaHTa, Belyas K
mporpeccy oOIIecTBa, ONPOBEPraeT LEHHOCTh abco-
JIIOTHOTO PaBEHCTBA, BBITOHOTO, TEM HE MeHee, 00JIb-
LIMHCTBY HACEJICHHS.

4. Haxonern, Mos TJIaBHas IeNb 3aKJIIOYAETCS B
TOM, 9TOOBI Ha MMpHUMepe B3amMOOTHoIIeHui TBopua,
Bnactu n O6miecTBa B ouepeTHON pa3 MpOAEMOHCTPH-
poBaTh BO3MOKHOCTH COOCTBEHHOW HAyYHOW KOHIIETI-
. CTaThsl MOCBSIIEHA BCEM OJIAPEHHBIM JIIOZSM,
OCO3HAIOIIMM CBOW BHYTPEHHHH MMOTEHIMA U CTPEMSI-
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IIAMCS €70 Pearn30BaTh. 3a4acTyIO STOT IIPOIECC T0JI-
JKeH MPOUCXOTUTH BOIPEKH CTEPEOTHIIAM O0IIeCTBa, B
KOTOPOM OIEpeANBIINE BPeMsI TeHUH KUBYT U TBOPSIT.

JIuunocmno-opuenmupoeanuas KOHUenuyus
cuacmoa: Kpamkoe onucanue. [10CKONbKy HambHEN-
AN TUCKYPC OYyZeT MPOBOAUTHCS C MCHOIH30BAHUEM
ABTOPCKOMN TEOPETHUUCCKOW MOJIENIN, HEOOXOAUMO JIaTh
0 Hell obmiee npexacrarienue. B 2006-2012 rr. Hamu
Obuta paspaboTaHa «JIMYHOCTHO-OPHEHTHPOBAHHAS
koHuemnws cyactbs» (JIOKC), B koTOpoit camopeau-
3al¥si UHOUBUA, JOCTHKEHUE UM OCMBICIIEHHOMU, MOJ-
HOILICHHOHM J>KM3HU OIMCBHIBAIOTCS 4Yepe3 B3auMOJEH-
CTBUE JBYX CHUCTEM — «JIMYHOCTHOM YHMKaJIbHOCTHY
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Cucrema «JInyHOCTHasE YHUKaIbHOCTB» Mpel-
CTaBIISIET COO0M BPOKIACHHBIA TANIAHT — IIPUPOTHBIN
Jlap», KOTOPBIM HaJleeHB! JaJIeKo He Bce Jroau. Pa3zy-
MeeTcs, B ITUPOKOM CMBICTIE CJI0BA KA IbIH HOBOPOJXK-
JICHHBIM UMEET OTIPE/ICICHHBIE «3aIaTKN, HEKUE «HH-
JMUBUyalbHBIE OCOOCHHOCTH». MBI K€ OoTmpesesieM
JImaHOCTHYI0 YHHUKAIBHOCTH B 00JIe€ CTPOTOM U Y3KOM
CMBICJIE — KaK CIIOCOOHOCTH K OIPE/IeIICHHO, B 3HAYU-
TEJNEHOW CTENICHH HOBATOPCKOI aKTHBHOCTH, B KOHEY-
HOM HTOT€ OIpEAESIOEl )KU3HEHHOE NpeHa3Haue-
HHUE YeNoBeKa. VHBIMH CIOBaMH, CYAHTh O HAJTHYUU
JIY, MOXXHO 110 OCOOEHHOCTSIM U pe3yJIbTaTaM JesITelb-
HOCTH (OapeHHOr0) cyOBekTa, He paHee. OIHOTO
JIMIIH BPOXKJICHHOTO TajlaHTA TOXKEe HEJOCTATOYHO: He-
00X0aMM HaNpsHKEHHBIH MHOTOJIETHUH TpyA (B KOTO-
POM 3aJeHCTBYIOTCS KOMIIOHEHTBI, BXOZSIINE B 00€
cucrems! JIOKC) ¢ nenbio pa3BUTHA U YCIIEIIHOTO BO-
TUTOIIEHNS] YHUKAJbHOTO BHYTPEHHETO ITOTEHIHAJa
cyOBeKTa.

Bropas cucrema — «9rousm» — OMUCHIBACT pa3BHU-
THE U IOCTENICHHYIO TPaHC(HOPMALHIO CYyOCTaHIINH, U3-
HayaJIbHO JIeXKAlllell B OCHOBE BCEro JKUBOT'O U CBSI3aH-
HOH CO CTpEeMJICHHEM OCOOM K CaMOCOXpPaHEHHI0 U
YIYYIISHUIO CBOETO MOJIOKEHHS. B KOHTeKCTe PO IyK-
TUBHOTO B3aMMOJICUCTBHSI 00EMX CHCTEM HauOoJIblIee
3HAYEHUE MBI IPHUJAEM YETBEPTOMY, BBICHIEMY
ypoBHIO «O'», OCYIIECTBISIONEMY MOTHBAIIHOHHBIE U
3aIlUTHBIC QYHKIMHU B X0l pealn3aluy OJapeHHBIM
cyobekrom cBoeit JIY.

MBI npUAEePKUBAEMCsl TOYKU 3PEHUsI, YTO HHIHU-
BU/IBI HE MOTYT M30€KaTh COOCTBEHHOTO 3roM3Ma, Jia
UM 3TOTO W He cieayer nenarb. OmHAKO JIIOAM CIIO-
COOHBI HAYYUTHCS COBEPIIATh BEIOOD B MOJIB3Y €ro 60-
Jiee «BBICOKHX», KAYECTBEHHO MHBIX ()OPM, MPEICTAB-
JICHHBIX TPETHUM U YCTBEPTHIM YPOBHAMHU COOTBET-
creytomerr cucremsl JIOKC. IlpeoGmamaromas y
KOHKPETHOT'O YeJIOBeKa Pa3HOBHAHOCTh 3TOM3Ma CTpe-
MHUTCS «OPTaHU30BATh» [UIsl HETO ONPEACIICHHBII 00pa3
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JKU3HU U JOCTUYb COOTBETCTBYIOUIYIO Pa3HOBHIHOCTh
CyOBEKTHBHOTO OJIarOTNONydHs (CHaCThs).

«JInuHOoCTHAs Y HUKaNbHOCThY», IPUCYTCTBYIOLIAs
Y OZIapeHHBIX U TPYIOMIOONBBIX CyOBEKTOB, BBIJICTICHA
B OT/ENBHYIO CHCTEMY [OTOMY, YTO BPOXICHHBIE CNO-
cobHoCmU OJNAPEHHOTO YENIOBEKAa M3HAYAIbHO HHUKAK
He CBs3aHbl C ero (yHJAaMEHTAJIbHBIMU HOMPEOHO-
cmAMU, SIBISIONIMMUCS OCHOBOM CHCTEMBI «OTOU3M»
(XOTs ¥ Te M Ipyrue UMEIT MPOUCXOKACHHE B Oecco-
3HaTeNbpHOM). JINIb no3aHee, IO Mepe pa3BUTHUS U Ka-
4eCTBEHHOI TpaHC(hOpMaIuu notpedHoCcTe! («BO3BBI-
IICHHUS» STOM3Ma) CO3AaeTCs MOYBa Ul CONMKEHUS
obenx cucteM (BBICIINI YpOBeHb IMOTpeOHOCTEH co-
CPEN0TAaYNBACTCS] UCKIIIOYNTEIPHO HAa YCHEITHOM BO-
TUTOIIEHIH CIOCOOHOCTEH) M KaK CIENCTBHUS — Hapac-
TaroLIeH caMopeann3aliy TaTaHTINBOTO HHINBHIA.

CoryacHO Hameil KOHIEIIWH, y MOJAaBISIONIETO
OoJIPIIMHCTBA JIFOZICH, HE HAJCNICHHBIX BPOXKICHHBIM
TaJIAHTOM, NICUXHKa MOXKET OBITh YIIOBJIETBOPUTEIHLHO
OIHCaHa B paMKaX BCEro JIUIIb OJHOW CUCTEMBI «3Jro-
H3M» — Kak NpaBmiIo, ypoBHe#t 1-3. B aTom ciydae no-
HATHE «3TOM3M» CIIOCOOHO CTaTh HOBBIM ApeomMemom
ncuxono2uy CO MHOTUMH BBITEKAIOUIUMHU MpEHMYyIle-
ctBamu [2; 3], B To BpeMs kak JIOKC npeBpaiaercs B
«OKOHYATETbHYIO» (HambOoyiee oOmyro u (pyHIaMEH-
TaJIbHYI0) TEOPHIO IUII COBPEMEHHOW IICHXOJIOTHYE-
ckol Hayku [1; 4; 5].

[pu sTom JIOKC mmeer B 3amace u 6oiee 00beM-
HBIH, «IyaJuCTHYECKHI» IOAXOA K HCCIIEAOBAHUIO
JKU3HENIEATEIBHOCTH OJAapPEHHOTO YeJOoBeKa. 3pelblit
TBOpeI] 00J1alaeT OT POXKIAEHHUS HE OJHOM, a ABYMS CH-
cteMamu («QI'» n «JIY»), kaxnas U3 KOTOPHIX HO-
CTHIJIa BBICIIETO, YETBEPTOrO YPOBHSA CBOETO pa3BU-
tus. Takum oOpaszoM, nicuxuka TBoplia paccMaTpuBa-
eTcs HaMH Kak «IBYCHCTEMHasI» u
«BOCBMHYpPOBHEBas», a INCHXHMKa OOBIYHOTrO (HEoaa-
PEHHOTO OT NPUPOJIBI) YEIOBEKAa — B KAUECTBE «O/IHO-
CHCTEMHOW» M, COOTBETCTBEHHO, «TPEXypPOBHEBOID».
JanbHeiimee geneHue JToei Ha «OAHOCUCTEMHBIX» U
«IBYCHCTEMHBIX» HU B KOEM ciydae He sBJIeTcs IOo-
IIBITKON OCKOPOJICHUS; OHO BCETO JIMIIb OTPAXKaeT 0CO-
6ennoctu uHcTpyMeHTapus JIOKC, wucmonb3yemoro
JUIS oTIMcaHus Oojiee M MEHee OIapEHHBIX OT IPUPOIBI
WHJIUBH/IOB.

Pazniuus B KONM4eCTBE OCHOBHBIX CHCTEM U BbI-
COTe YpOBHEH caMopeaTn3auy BeIyT K MHOTOYHCIICH-
HBIM U TPYAHOIIPEOIOINMBIM HECOBIAZACHUSIM MEXIY
nensmMu TBopua U 3agadamu Brnactu, nperenayromeit
Ha TO, 4YTOOBI MpecTaBIsATh HHTEpeck OOmIecTBa, co-
CTOSIILIETO IO OOJIBIIEH YacTu U3 JoJieH, He o0aaato-
KX BPOKIEHHOW OapEHHOCTHIO M 3aMKHYTBIX B OC-
HOBHOM Ha JIOCTM)KEHHH COOCTBEHHOTO MaTepHallb-
Horo Omaromomyuus. Jnsg Jydmiero MOHWMaHUSA
BO3HUKAIOIIHUX MPOTHBOPEUYNH M KOH(PIUKTOB Tpedy-
eTCsI TPOJIEMOHCTPUPOBATH BO3MOXKHBIA aHTarOHU3M
MEXIy Pa3INYHBIMH YPOBHSIMH MPEIIOKEHHON KOH-
HETINH.

JIOKC: npomugopeuusn medxscoy ypoGHAMU, KOH-
dnuxkmuor mexncoy nwovmu. C touku 3penus JIOKC,
TJIaBHAs! 1I€b BOCIIUTAHUS (COLMANN3aIMU, HHKYJIBTY-
pauun) peOeHKa 3aKII04aeTcsi B TOM, YTOOBI JJOBECTH
€ro TMONy>KUBOTHBIA «ba3oBeIil» Orousm BTOPOro
YPOBHSI IO TPEThero ypoBHs — «Pa3ymHoro» Orousma,

HEOOXOANMOTO M JOCTATOYHOTO VIS JKU3HM B 00IIe-
ctBe. [IpakTHueckn Kakapli TpaxIaHWH B TOW HIH
WHOM CTENEHM CTAHOBUTCS CONPHUYACTHBIM MHPOBOMU
KylnbType W UUBHIU3ALHH, MPHHATBIM B HHUX MO-
palbHO-TIOBEJCHYECKUM HOpMaTHBaM. TeM He MeHee,
0J; TOHKUM ciioeM «PazyMHOro» Oromsma IpemilioT
HUKYJla HE MCUYE3HYBIINE KUBOTHbIE HHCTUHKTHI (TsTa
K IPUMUTUBHBIM YJOBOJIBCTBUSM, arpeccus U T.n.),
yHOpaBiseMble HU3IIUMHU YPOBHSIMH CUCTEMBI «3OI.
Kak BHIMM, MOTEHIMAIBHBIA KOHQIUKT MEXKAY BTO-
PBIM U TPETHUM YPOBHSIMHU IIOXOXK MO CTPYKTYpE U CO-
JIepKAHUIO Ha aHTaroHusM Mmexnay «Mm» u «Oro» B
KJIacCHYeCcKOM Iicuxoanamnmse 3. Opetina.

Ecnmu misg OonpmmHcTBa uieHoB OOImecTtsa u
npeacraBuTenel Biaactu «IMYHOCTHBIN POCT» 3aKaH-
YMBAETCSI OCBOEHHEM TPETHETO, COLMANBHOTO YPOBHS
CHCTEMBI «JToM3M», To y TBOpIa Bce 0OCTOUT CIIOX-
Hee. IIpexxne Bcero, (OOBIYHO C paHHHX JIET) B UTPY
BCTyIaeT BTopas cucrema — «JImuyHocTHas YHUKalb-
HOCTBb», OIpENeIAonias HEMOBTOPUMOCTh JaHHOTO
CyOBEKTa M €ro OTJIMYMEC OT OCTAJbHBIX Jromaei. Eciu
3TrOM3M JIeIaeT MOXOXKUMH BceX, TO JIY BhIIEISICT He-
MHOruX. I1o yka3aHHON IpUYUHE BPOXKICHHBINA TalaHT
CTaHOBHUTCS HE CTOJIBKO OJIarOM, CKOJIBKO TSDKEJIOH HO-
mei.

JInuHOCTHAsE YHUKAIbHOCTh HE MOXKET B MOJHOU
Mepe DPa3BUTbCS B paMKaX TPEThEro, COLHUAIbHOIO
YpOBHS, TIOCKOJBKY >Ku3HE O01IecTBa u neiictus Bia-
CTH BO MHOTOM OCHOBaHBI Ha BOCIIPOU3BEACHUH yCPEI-
HAIOLUX CTEPEOTUIIOB. Pasymeercs, 01apeHHbIN UHIY-
BUJI MOXeT U30paTh MyTh HAUMEHBIIETO CONPOTHUBIIE-
HUSI ¥ TIOCBATUTH CBOHM TaJlaHT «CIYKCHHUIO JFOASIM»,
YIOBJICTBOPCHUIO MX HE3aTCHIIMBBIX MOTPEOHOCTEH B
paMKax TEepBBIX TPEX YPOBHEH CHCTEMBI «OTOH3MY.
Kaxxmomy 13 Hac N3BECTHBI OCTAHOBUBIIIHECS B CBOEM
Pa3BUTHH «HAPOJHBIEY» APTHUCTHI, CHUMABIIUECS BCIO
XKW3Hb B OJJHOM M TOM € aMIulya M OOMEHSBIINE
BPOX/ICHHYI0 YHUKAJIBHOCTh Ha BCEHAPOJHYIO MOIY-
JIIPHOCTb ¥ BO3MOKHOCTb «IIOYMBAHUS HA JIaBpax».

COOTBETCTBEHHO, (JIBYCHCTEMHBIH» HWHIUBUI,
CTpeMSINUICS K MaKCHMAalbHOMY Pa3BHTHUIO CBOHX
CIIOCOOHOCTE, HaYNHAET IOHUMATh, YTO MPOIIECC YHH-
KaJbHOM caMmopeanu3anud He OyaeT Jerkum. bomee
TOTO, HOBaTOPCKask aKTMBHOCTH TBOpLIA MOXKET OBITH
HENpaBWJIBHO MHTEpIpeTHpoBaHa Bracteio m Obmie-
CTBOM H paclieHeHa Kak IpeaHaMepeHHbBIH «OyHT». B
LeNnsX yBEeJNMYeHHs1 COOCTBEHHOH Oe30macHOCTH
TBopiy cienoBaiio Obl IiTyOke 0OCO3HATH M NMPHHSATH K
CBEJICHUIO BECh MacIITad cOOCTBEHHOM HEMOXOKECTH,
SIBJISIFOLIEHCS] CHIIBHBIM pa3JipaXkuTeleM I J1I000ro
«OJTHOCHCTEMHOT0» HabOmoxatens. OJHAKO craenaTh
9TO OZAPEHHOMY MHIHMBUAY HE JIerde, 4eM OObIYHOMY,
00ZIeTICHHOMY TAaJaHTOM 4YEJIOBEKY IIPEBPATUTHCS B
TBopma. Cka3sIBaeTCsl HE TOJIBKO pa3HOE yCTPOHCTBO
IICUXUKH, HO U HEXeJIaHNe OTPBIBAaTh BpeMs Ha «bec-
MTOJIE3HBIE)» COLMAIBHBIC PUTYAIbIL.

«ITo ymomuanuio» TBoper (HECKOJIBKO cCaMOHa Ie-
SHHO) TIojaraet, 4to Biactes m OOmiecTBO HE MMEIOT
IpaBa, HE CTaHYT NpeECcieI0BaTh €ro TOJBKO 3a (haKT
SIPKOH HEMOXO0’KECTH Ha JIPYTUX — TeM Oosiee, 4To yKa-
3aHHAs] HEMOXOXECTh B UTOre BEAET K MOJIC3HBIM AN
MHOTHX JIIOZIeH TBOPUYECKMM JIOCTHXEHUsM. Heobxo-
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JIMMOCTD COOJIOJICHNS BHEIIHEH CKPOMHOCTH, TIPHHE-
CEHUS u3suHeHull 33 COOCTBEHHBIN TAaJaHT U 3aBEPEeHUI
B CBOEH Oymymieil «oOmecTBEeHHOH ITOJIE3HOCTHY Ka-
xkercss TBopIly MOpaibHBEIM W3BpameHueM. OmHako
MHOTHE OKPYXAaIOIHe, TPEICTaBICHUS KOTOPBIX O
«IIPaBIIFHON JKU3HU MTOKOJIEOIICHBI U ITOIBEPTAIOTCS
NIOKUPYIOIIAM HCIBITAHUSAM Ha MPOYHOCTD, OXKHIAIOT
B TTIyOMHE JYIIN MMEHHO TaKOTO «IOKASHUSM» — paiu
BOCCTAHOBJICHHsI yTPAUEHHOTO JYUIEBHOTO CIOKOM-
CTBHSI, JIOBOJBCTBA COOCTBEHHOHN CTaHIAPTHOW JKU3-
HBIO U OCCIPEMATCTBEHHOTO MPOJOKCHHS «BHYTPEH-
Hero cHay». Ecnm 3KcTpaBaraHTHBIH 00pa3 JKU3HU
TBopIa OHM emie MOTYT MHTEPIPETHPOBATh KaK IpH-
YYUTUBYIO «OJIa’Kb», TO JOCTHTaeMbIe OJapEHHBIM HH-
JTUBHIIOM yCIIEeXH (B OCOOCHHOCTH (PUHAHCOBEIE, KOTO-
pBIE KaK pa3 JOCTYITHBI HX IOHUMAaHHIO) CTIOCOOHBI 10~
CIIY’XKUTh MHOTHM wWieHaM OOmectBa (U, He Haii Oor,
MpeJCTaBUTeNIM BracT) HenmpuUATHEWIINM JOKa3a-
TEJIHCTBOM COOCTBEHHOU «BTOPOCOPTHOCTHY», OMpeEe-
JISIEMOH BPOXKICHHOI 0€31apHOCTHIO U O0IICH KU3HCH-
HOH JieHbt0. VX BHYTpeHHUIT TUCKOM(OPT, KOTOPBIH He
HUMEEeT IPSMOTO PEHICHUS W C KOTOPBIM YPE3BBIYAMHO
TPYAHO MPUMHPHUTHCS, BO3HUKAET UMCHHO Oyaromaps
JIOCTIDKEHUSIM TBOpIla W TOSBISIOMIEMYCS HaTIIsa-
HOMY KOHTPACTy C OCTaJbHOH Maccod HaceJeHHS.
EnuHCTBEHHBI BBIXOX pa3fpakeHHOE OOJBIIMHCTBO
BUIWT B TOM, YTOOBI TaK WM MHAYE IPUCTPYHUTH «BHI-
CKOUKy». Kak MHHUMYM, 3aIBUHYTH €T0 B OOIIHH psif,
KaK MaKCUMYM — ITOJIBEPTHYTh ITOKa3aTeIbHOM SK3EKY-
1MUY, TEM CaMbIM CIIPaBEeIJIUBO, IO X MHEHUIO, ypaB-
HOBECHB I0oJIydaeMoe TBop1ioM «100po» u «31o». bec-
KOMIIPOMHUCCHOE U O0TTOro OoJjiee moHsTHOEe «KTO HE ¢
HaMU, TOT MPOTUB HAC» OACPKUBAET BEPX HAJl TyMaH-
HBIM ¥ TepruMbIM «KTO He MPOTUB HAC, TOT C HAMIY.

[TonyTHO OTMeYy, 4YTO ApYyrue, MOJOXKUTEIHHO
HacTpoeHHbIe K TBopiy wiensl OOmiecTBa (ero mo-
KJIOHHUKH) TIPU BCEM JKEJIaHWU HE MOTYT CaMH OKY-
HYTBCS B IOJJOOHYIO aKTHBHOCTb, ITOCKOJIBKY He 00Jia-
JIalOT HEOOXOIMMBIMH JUIS DTOTO CIIOCOOHOCTSIMH,
ompenenseMbiMu BTopoi cuctemoit JIOKC («Mbr mMo-
JKEeM TUTH C TOOOW, HO MBI HE OyIEeM IIeTh ¢ TOOO).
WM ocraeTcs Tumib CONepenBaTh, & TAKKE UCIIOIH30-
BaTh €ro UMs M JOCTHTHYTBIC UM Pe3yJbTaThl B Kaue-
CTBE «MKOHBI» B IPOCTHBIX CIIOPax C OMIMOHEHTaMHU.

Yto ke KacaeTcs HENOCPEICTBEHHO caMOM jes-
TEJIHHOCTH, TO TIPH €€ OCYIIECTBIEHUU TBOPEI] OKa3bI-
BAacTCs B 3BEHAIIECM OJWHOYECTBE U Ha HEHM3BEIAaHHOU
TEPPUTOPUH — B LAPCTBE AOCOMOMHOU c80000bl, Ky/ia
JIIIB U3PEKa MPOHUKACT TPECK KOTIHIMA, JIOMAFOIIIXCS
Ha HIDKEJIeKAIIEM COIHaIbHOM ypoBHE. Bripouem, mo-
JoOHOe W O3Ha4aeT, yTo TBOpen BeAET HACTOSAIIYIO,
HETPEICKa3yeMyl0 U OIAcHYI0, HO COOCMBEHHYIO
XKHU3Hb, OTBEYAIONIYI0 OCOOCHHOCTSIM €r0 «BHYTPEH-
HETO COKPOBHINA» — BPOXKIACHHOTO TalaHTa. MIMeHHO
yKa3aHHbIe (pa3apaxkatomue Braacte u ObmecTBo) ot1-
muans TBopIa CocOOCTBYIOT €T0 YHUKATBLHBIM TOCTH-
XKEHUsIM, a B O0Jiee JUIMTENbHON TIEPCIIEKTUBE — Pa3BH-
THIO BCEW MUBUIIN3AIUH, IPUHOCS UTOTOBYIO MOJIB3Y U
OKPY KAIOIIAM JIFOJISIM.

JJis peofoNieHUs] BO3HUKAIOIIUX TPYIHOCTEH y
JInynoctHOM YHHMKAILHOCTH TAJaHTIMBOIO U IlEJie-
YCTPEMIICHHOTO MHIIUBU/IA BCKOPE MOSBIISCTCS «BHYT-
penHuii nmomomHUK». Cucrema «9QI» mpoagoikaer

CBOE pa3BUTHE OT MAaTEPHAIBHOTO K JTyXOBHOMY M Ha
YETBEPTOM YpOBHE TpaHcPopMHUpyeTcsl B «Brictmmiiy
OrousM, IIaBHBIMH 3a/la4aMH KOTOPOTO CTaHOBHTCS
3amuTa JIY OT y#napoB BHEIIHETO MHpa B IpoIEcce €€
peanu3aniy, a TaKKe BHYTPEHHSS CaMOMOTHBALIHSA,
HeoOXoanMmast Uil TOBCETHEBHOTO HANPSXKEHHOTO
TpyJia ¥ «3a00TbI» 0 cebe B OoJiee MNPOKOM KOHTEKCTE
HETOBTOPUMOT'O >KU3HEHHOTO IMyTH. Takum oOpaszom,
OJapeHHBI WHIAMBHA mnpeBocxoaut OOImecTBo U
Brnacte He TOJIBKO HaNMuMeM cucTeMbl «JInuHOCTHAS
YHHKaNbHOCTBE», HO U 0ojee BBICOKUM (UETBEPTHIM)
YPOBHEM DPa3BUTHS OOIIEH /I BceX JIrOeil CHCTEMBI
«Oromzm.

Kak BuIuM, mnpencTaBieHHbIE YPOBHHM Kade-
CTBEHHO OTJIMYAIOTCA JPYT OT Jpyra M COAEPXKAT BO3-
MOJKHOCTH TIPOTHUBOpeunii (KOTopble OyayT OIIy-
IIaThCs OAAPEHHBIM MHINBHAOM KaK GHYMpeHHUe KOH-
¢umkTeI). Bo3MOXXHOE «cockanb3biBaHHE» TBopma c
YETBEPTOIr0 YPOBHS Ha TPETUIl MOXKET OBITh CBS3aHO C
HapacTarolUM COLHAIBbHBIM KOH()OPMHU3MOM, a Aajb-
HEHIINI perpecc KO BTOPOMY YPOBHIO IIPEIIOJIAraet
MIOTJIOIEHHOCTh yIOBIETBOPEHHUEM «Da30BBIX» (ITJIaB-
HBIM 00pa3oM, MHIIEBOH M MOJIOBOW) OTpeOHOCTEH U
MOTOHEH 3@ JIETKOJOCTYHHBIMU  YIOBOJbCTBHAMH
(xpaTtkocpo4HbIM TenoHn3MoM). [Ipu aToM He cnenyer
3a0bIBaTh, 4TO cucteMa «JIY», paBHO Kak U YETBEPTHII
YPOBEHb CHCTEMBI «OI'» OTINYAIOT MHANBUAA OT BCEX
OKpY’KaIOIINX JIIO/IEH, a ITOTOMY, BEPOSITHEE BCETO, MO-
T'YT CIY>KUTh HCTOYHHUKOM MX HETIOHUMAHWUsI, 3aBUCTH,
BpaXIeOHOCTH, BEAYIIUX YK€ K KOH(IUKTAM GHeul-
HUM.

Yooonas mumens. 3penviii u He3aBUCUMBIN TBO-
pel1, TpeObIBarOIINii HA BBICIIEM, YETBEPTOM ypPOBHE
pa3BUTHS, NTOMCTUHE TPEICTABISAET COOOH «MarHuT»
JUTsL HeraTuBHOTO oTHOMIeHMs. OH pasapaxaeT OOrie-
CTBO @) CBOCH HETOXO0XECThI0, «MHAKOBOCTHIOY, IIpe-
ObIBaHHEM B COOCTBEHHOM TBOPYECKOM MUpE; 0) CBOCH
N3BECTHOCTBIO M JKU3HEHHBIM YCIIEXOM, JIOCTHTae-
MBIMH BCJIEJICTBHE HAINYNS «HE3aCTy>KEHHOTO» BHYT-
PEHHETO /1apa, KOTOPBIM OOJIbIIe HUKTO HE 00JaacT;
B) CBOEH HEBOBJICYEHHOCTHIO B MPOOJIEMBI, BOJHYIO-
mue OONBIIMHCTBO wWieHOB OOIIecTBa, 4TO HEPEIKO
UHTEPIPETUPYETCS KaK Npe3peHHe U Ope3rIUBOCTE.
MoKeT CI0XHUThCS HeBepHOe M omacHoe ais TBopra
BIICUATJIEHHE, YTO €r0 XU3HEHHBIH YCIEX Hanpamyro
evimekaem W3 TPEHEOPEKECHNSA OOMETTPUHITEIMHA CO-
LMAJBHBIMU YCJIOBHOCTSIMH. B TO ke Bpems iroOble
MaccoBbI€ MOMBITKY MoApaXxaTs TBOpIy oOpedyeHs! Ha
IIpoBaJI (B CBSI3M C OTCYTCTBUEM TaJaHTA Y MOpaKkaTe-
JIeit), 0JTHAKO CIIOCOOHBI MOUIATHYTh COIMAIBHYIO CTa-
OUIIBHOCTB.

TBopen paznpaxaer u BiacTs, mockoseky a) Oa-
rojaps TaJaHTy ¥ TPYLy HAXOIHUTCS Ha KA4ECTBEHHO
HMHOM YPOBHE )XH3HEACSITEIHHOCTH, KaK OBl «BO3BBIIIIA-
ACh» HaJl BCEM COIMAJbHBIM MEXaHH3MOM. JTO CIO-
coOHO BECTH K YMaJICHHIO MMOJITHOMOYWH Biactu n3-3a
MpoBOAUMBIX WwieHaMu OOmecTBa cpaBHeHUH Bnactu
u TBop11a; 6) CBOMM HEXEJTAaHHEM BOBJIEKATHCS B OTHO-
LIEHHsI TOCIIO/ICTBA-TIOTYNHEHUs (Ha JI000H cTOpOHE)
JUCKPEIUTUPYET 0/100pseMbIe COLMAIbHBIC B3aHMO-
JICUCTBHUS M BCEX YYaCTBYIOLIUX B HUX ar¢HTOB.

Baxxno ormeruts, yto Bnacte BMecTe ¢ TeM mo-
HUMaeT BBIT0J1y, KOTOPYIO €if IprHeca Obl ITOIAepKKa
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CO CTOPOHBI N3BECTHOTO U OJAPEHHOTO YEJIOBEKA, €TO
MPOCJIaBJICHUE PYKOBOAMTENEH M ciy)kba «Ha Omaro
obmmectBay. s aToro, B pamkax JIOKC, TBopma c ero
JIM4HOCTHON YHHUKaIbHOCTBIO CIEAYET «OIYCTUTHY C
BBICIIIETO, YE€TBEPTOTO YPOBHS HHANBUAYATBHON CaMo-
peann3alyy K peIIeHHIo 3aa49 TPEThET0, COIIHAIBHOTO
ypoBHs. OiHaKo co3HaTenbHbIH TBopel, Kak MpaBuio,
He JKellaeT BO3BPAILAThCSl HA HUKENIEKAIINil YPOBEHB,
4TOOBI HE JIETPAANPOBATh B COOCTBEHHOM YHUKAJILHOM
Pa3BUTHH M HE YTPATHTh CBOE HETTIOBTOPHMOE )KU3HEH-
HOE MpeJHa3HaueHUE, CBOIO CYO0bO).

Ilpecneoosanue Teopuya. Ecnn otnuuus Tsopua
OT OCTAJBbHOTO COIIMyMa CTaHOBSTCSI COBCEM YK KpH-
yamuMy, BracTe uCHONb3yeT BapuUaHThl JEHCTBHIA,
CBSI3aHHBIE C KPUMHHAIBHBIM IIpeciieloBaHieM. Takoe
CTaHOBUTCS BO3MOJKHBIM BCJIEACTBHE HEJOCTATOYHBIX
3aKOHOJATEIbHBIX (KaK U MHOTHX APYTHX) TPAAULIIHA B
MOJIO/IBIX ITOCTCOBETCKUX peCITyOIMKax B COUCTaHHUH C
I/I36I/IpaTeJ'II)HI)IM MMPUMECHCHUEM 3aKOHOJATCIbHBIX
HopM. CTporo roBops, OTBICKaTh (MM CIIPOBOLIUPO-
BaTh) HEKOTOpBIE HAPYIIEHHS 3aKOHA IpHU >KEJIaHUH
MOXHO NPaKTHYECKH Y JII000r0 YelnoBeKka — TeM boliee,
Y AKTHBHOT'O, TBOPYECKOI'O, HEIIOXOXKETO Ha APYIrux
WHIMBHIA.

IMpeanonoxnm, TBOpel B UTOTE OKa3bIBACTCS 3a-
KJIIOYEH B TIOppMY. Ha nanHOM 3Tane Bracts BEIMTpEI-
BaeT BO MHOTUX oTHomeHusXx. OHa yka3piBaeT OOmie-
CTBY Ha «KO3JIa OTIYILICHHS», IKOOBI BHHOBHOTO B JIpY-
THUX COIMaNbHBIX mpobmemax. Bmacte B memix
NpoUIaKTHKH HAaroHseT y)Kac Ha Ipyrux TBOPIIOB,
Kak Obl JIEMOHCTPHUPYS, YTO MX COOCTBEHHBIH MHp He
CIaceT X OT BO3MOYKHOTO NpECIeJOBAHUS, a TIOTOMY
nroboii TBopel JomKeH GJiaropa3yMHO «IIPEKJIOHHUTh
kosnenn» nepen O6mecTBoM u iepen Brnacteio. Kpome
Toro, Biacts oTBiIekaeT BHuManue OOmiecTBa oT Guk-
canuy M OOCYKAEHHsS COOCTBEHHOH yIpaBiIeHUECKOM
HeKoMIleTeHTHOCTH. Hakonen, Bmacte mpenskyrmaet
COOCTBEHHYIO MOJIB3Y, KOTOPYIO PACCUUTHIBAET IOJY-
YUTh 4Yepe3 HEKOTOPOe BPEMs OT «IIEepPEeBOCIINTABIIE-
rocsi» Topua.

OO1ecTBO ke MOJTy4aeT MOPAILHOE YAOBIICTBO-
pEHHUE, TOCKOJBKY «I0TaJbIBACTCS», YTO HAKA3aHUIO
MOJABEPIIIUCE HE CTOJIBKO KOHKPETHLIC 6aHaJ'H)HI)Ie
(HarmpuMep, GUHAHCOBBIE) HAPYIICHUS, CKOJIBKO «HHA-
KOBOCTh» TBOpIIa, €ro npedbIBaHue B IPYroM (TBOpUe-
ckoM) mupe. Termeps MaccoBasi 3aBHCTh TpaHC(HOPMU-
pyeTcst B TOP>KECTBO: TO, YTO BBI3BIBAIO Pa3pakeHHE
CBOEI SKCKIIIO3MBHOCTBIO M HEOCATaEMOCTbIO, OKa3a-
JIOCh OMIMOKOM M IOJBEPIIIOCh HAKa3aHMIO. 3HAUYWT,
€/IMHCTBEHHO BEPHBIM OTHBIHE CIIEye€T CUUTaTh COO-
CTBEHHBIH, «CPEHECTAaTUCTHYECKHUIT» 00pa3 )KHU3HU.

A 4TO NIpOMCXOUT BO BHyTpeHHeM Mupe TBopiia,
KaK MCHAKTCA OCHOBHBIC KOMIIOHCHTHI, OITUChIBACMBIC
JIOKC? Pazymeercsi, TIopbMa, OTpaHUYHBAOIAS CBO-
0oy, HE TPEICTaBISIET COOOM MECTO, TJie BO3MOXKHA
MPOJYKTUBHAS CAMOpeaIn3alysi, & IOTOMY «BHYTPEH-
Has1 My3a» (JIY) moutn Bcerma Hamonro ymonkaer. Co-
OTBETCTBEHHO, MCU€3aeT HAJOOHOCTh U B «BrIcieM»
OrousMe, KOTOPBIH BBIHYXJIEHHO arpodupyercs. bo-
Jiee TOTo, 1T0J] BOIIPOCOM OKa3bIBalOTCs OJiara ¥ IEHHO-
CTH, HEeOOXoaAMUMBIE ISl (PYHKUHMOHUPOBAHUS OCTaJIb-
HBIX HWDKEJICKAIINX YPOBHEH: TpeThero (HOpMaibHbIe

COIMAJbHBIC B3aMMOJCHCTBHSI), BTOPOTO (BO3MOXK-
HOCTB TIONYYCHHS OOIIETIPUHSATHIX YAOBOJIBCTBHNA) U
WHOTZIa JaKe TEPBOTO YPOBHS, CBS3aHHOTO C YHCTO
(u3MIecKUM BEDKHBAHHEM. TBOpeI BRIHYXIEHHO YIIO-
JIOOJIIeTCST CTONb IMPE3NpacMoOll MM TIOCPEICTBEHHO-
CTH: OH B IIPSIMOM U IIEPEHOCHOM CMBICIIE CJIOBA OKY-
HAeTCsl B HEU3BECTHYIO €My (OKU3HEHHYIO TPS3by, Ie-
peKIIIoYasich Ha YHU3MTENIbHOE J00BIBAaHHME DPa3HOTO
pola OBITOBBIX Mello4el, KOTOpbIE paHbILE COBEp-
LIIEHHO HE IOTaJaIi B KPYyT ero BHUMaHus. Teneps oH
MIOHMMAET, HACKOJILKO MPUBIICKATEIbHBIM M HEI0CsTa-
€MO KOM(OPTHBIM MOXET OBITh CTaHAAPTHOE, «OJIHO-
CHCTEMHOE W TPEXYPOBHEBOE)» CYIIECTBOBaHUE OOBIY-
HOTO TpakJaHWHA.

Tak MPOXOAWT HEKOTOpOE BpeMs, IOCTaTOYHOE
Ui Toro, 9To0bl TBOpeI] OKOHYATENFHO «COCKOIB3-
HyJD) C YeTBEPTOTO YPOBHS HHIMBHIYaJIbHOM camope-
aIIM3aIiH, 0Ka3aBIIeTOCs CTOIh OMIACHBIM, HO, HE yTpa-
THB OCTAaTKU CBOETO TaJaHTa, HadaJl OOJNbIIE LIEHUTh
«IIPOCTBIE PAZOCTH» OOBIYHOI JKM3HM Ha HUKEJIeKa-
mux ypoBHsiX. Ha cBoOony oH Bo3Bpamaercs ¢
HAJUIOMJICHHOH IICUXUKOH, IIOCKOJIbKY, KaK YKa3blBall
M. 3omieHko, nepenyraHHblii MUcaTellb — 3TO MOTEPS
kBamuukanmy. Ecim HakazaHHE OKa3aloch CpPaBHH-
TEJIIEHO MSTKHUM, a BBIXOJ W3 3aKIIOYCHUS — TOCPOU-
HBIM, TO OBDIOH TBOpEI OKa3acs eme U «IOJKESH» 3a
BO3BpaIlleHHYI0 CBOOOAYy. OTHBIHE OH HaIPaBUT
OCTaTKH CBOWX CHIJI M TaJlaHTa Ha MpociaBicHue Bra-
CTH, paHee YIpsATaBIIEH ero B TIOPbMY. Temneps oH Oy-
JeT (Ha cinoBax, Mo KpaiHel mepe) Hacmoswum une-
nom Obujecmaa, TTIOCKOJIBKY JTHUYHO COMPUKOCHYINCS C
633I[HaMI/I, NpeAHa3HAYCHHBIMU  [JId  «OTKJIOHAIO-
HIUXCS» 3JIEMEHTOB.

Biacth, kcTtaTH, Bcerja MOXKET ONpaBlaTh CBOE
MOBEJICHUE TEM, UTO JICHCTBYET B MHTEpecax OOJBIINH-
crBa wieHos OOIIECTBa, UMEIOIIMX MaJIO OOIIETO ¢ 00-
pa3oM xu3Hu TBopua. Ha camom aene Brnacte Beerna
JEHCTBYeT BHaYaje B COOCTBEHHBIX STOHMCTHYCCKHX
WHTEpeCax W IJMIIb IOTOM 3aMedaeT COOCTBEHHBIN
HapOI.

Ecmu TBopern Bapyr okasajics cielaH U3 OYEHb
IPOYHOT0 MaTepuala U He «pacKasuicsi B CBOMX OLIKO-
Kax», TO €ro Bo3MOKHOe BiHsHHE Ha OOIIecTBO Bce
pPaBHO TMOJIOPBAHO WH3-32 IOJIy4EHHOI'O YIOJIOBHOTO
KJeiiMa. JTo Jaet mpencraButensM Biactu ¢popmans-
HBIC OCHOBAHUS U [JaJIe€ BMCECIIMBATHBCIA B XKHU3Hb
TBopua no Mmepe HEOOXOAUMOCTH.

Bbi60oowt. Takum 00pazoM, MpUMEHEHHE KOHIIET-
TyalbHOH MOJENH, pa3pabOTaHHOI aBTOPOM, IO3BO-
JIMJIO BCKPBITH OCHOBHBIE IIPOTUBOPEYMS M KOH-
(GIMKTHI, HEM30€KHO BO3ZHHUKAIOLIME MEXAY OIapeH-
HBIM MH/IUBHJIOM, OOIIECTBOM, B KOTOPOM OH JKHBET,
BJIACTHIO, TMOJ| YNpaBJICHHEM KOTOPOH HaXOIUTCS.
BriepBbie B ICHXOJIOTHH [T0JJOOHOE 00BSICHEHUE TIPOBO-
JUTCS C UCIOJB30BaAaHHUEM JIBYX OOJIBIINX MHOTOYpPOB-
HCBBIX CUCTEM, YTO UMECCT HeJ'H)II\/’I pAa IPpEUMYIIECTB C
TOYKH 3pEHHUS KauecTBa U COJEPKAaHHsI HAYYHOTO aHa-
nm3a.
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ABSTRACT

In a wind tunnel it is executed carefully planned regular and an experimental research of influence on heat
aerodynamic characteristics of the basic geometrical parameters of rectangular ducts of plate-fin (PFT) exchange
surfaces (HTS) with high value of finning ¢ = 14. Criteria and graphic dependences are recommended for calcu-
lation of heat transfer and aerodynamic resistance of heat exchangers. The graphic method of definition and su-
pervision of continuous change of values of the current estimations of a rational enhancement of convective heat
exchange (RECH) and necessary at designing of heat exchanger duct values PFT HTS is offered within the limits
of all area of realization of process RECH. The opportunity of reduction practically up to 2.78 times of volume

and weights of a core of heat exchangers with interrupted ducts instead of smooth ones is proved.

1. INTRODUCTION

In various areas of technicsplate-fin heat exchang-

ers (Fig. 1) have received wide application due to the
big compactness exceeding on this parameter all other
kinds of heat exchangers. The enhancement of convec-
tive heat exchange (ECH) is rather simply and produc-
tively organized in not round ducts of heat exchange

surfaces with interrupted ducts. The deepest generaliz-
ing analyses of scientific publications on an enhance-
mentof heat exchangein ducts are made by the follow-
ing authors of works (Briggs and London, 1961; Mi-
khailov et al., 1962; Kays and London, 1967; VVoronin
and Dubrovskiy, 1973; Galitseisky et al., 1975; Kalinin
etal., 1981, 1990, 1998).

Figure 1. Geometric characteristics and general view of investigated PFTint and PFTsm HTS: constraction of
all-soldered HTA (1 — plate, 2 — PFTsm HTS, 3 — spacer plate) with PFTsm HTS — a; element HTA with
PFTint HTS — b and HTA block with PFTint HTS — ¢ on the base of multiducted flat tube (VEB
KUHLAUTOMAT Berlin, 1971); PFTsm HTS — d; PFTint HTS — e; test pieces of investigated PFTint HTS
1...6,8...11 and PFTsm HTS 7 — f and punch in corrugated PFTint HTS 10, a single corrugation, matrix — g

Results of these works and visualization of sepa-
rated currents at a flow of thin plates, ridges, cavities
(Van Dyke, 1986) show, that when the elected method
of an enhancement of heat exchange results to turbuli-

zation of the entire stream of the heat-carrier or its sig-
nificant part, growth of values of the relative hydraulic
characteristics of the duct essentially outstrips growth
of its relative thermal characteristics. Thus the estima-

tion of an enhancement of heat efficiency (iR)Rei =
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[(Nu/Nug, )]Rei:idem in ducts with artificial turbuliza-

tion of a stream in relation to smooth ducts is deter-
mined by a condition {(Ke) ge, =

[(NU/ Nusm)/(algsm)]Rei:idem} < 1. When places of

separation of a stream
are located rather infrequently on a stream, and
whirlwinds formed at it are located in a narrow wall

layer, (‘J%’),';Ae{sz

MMAX , _ _
[(NU / Nusm) ]Re;:x:idem at (K i) Re}, ™ 1 and (SR”)Re{' -
(NU/NUg )Rerigem 8t (K''2) ge > 1. The scientists of
the Moscow Institute of Aviation (Kalinin et al., 1981)
who have discovered laws of change of heat efficiency
on walls

of ducts with discrete turbulization of a stream at
compelled convection, have named an enhancement

with a condition {(Ko) ge, =
[(NU/Nusm)/(glgsm)]ReFidem} > 1 rational en-

hancement of convective heat exchange (RECH). In
this case the length of ducts in heat exchanger is essen-
tially reduced, and its cross section remains former [at

value of a complex of rationality (K'q) g, = 1] or even

estimations exist

decreases a little [at (K'"¢) Re! > 1]. Absence of results

of regular researches of processes RECH appreciably
complicates development and creation of effective
plate-fin heat exchangers (Vasiliev and Zhatkin, 2015).
2. DISCUSSION

2.1.0bjects of experimental research

Experimental PFT HTA have consisted in smooth
ducted PFTsm Ne 7 HTS (Fig. 1, d, f — see Ne7) and
interrupted PFTint Ne 1...6 u 8...11 (Fig. 1, b, c, e...g)
HTS with the rectangular ducts, soldered to surfaces of
flat tubes (Fig. 1, b...g). Smooth ducted PFTsm Ne 7
HTS provided an opportunity of an estimation of an en-
hancement (Dubrovsky and Vasiliev, 2001; Vinoku-
rova and Vasilyev, 2009) of a convective heat exchange
with a way of a section of long smooth ducts. It is
known (Kays and London, 1967), that at manufacturing
HTA fins are turned out a little bit bent or curved, non-

12345 6

789110 NR 1B M 15
Idyy. el sl al o alh vlia) ¢
' / / I

F N

uniformity in their arrangement on a plate (a flat tube)
takes place, frontal edges of walls of ducts have the
oblique edges, and corners of bevel vary. Use of ma-
trixes and punches (Fig. 1, g) at manufacturing all ob-
jects of research, and also absence of pressure, charac-
teristic for designs HTA executed by a method of sin-
tering, have allowed to sustain precisely a constancy of
the set sizes and forms of cross-sections of ducts and to
not admit curvatures and non-uniformity of an arrange-
ment of fins in HTS of experimental HTS HTA. Two
series of experimental HTS have been made for an es-
tablishment of influence of change of key parameters
of a section of ducts I/d and relative thickness of a fin
d/d: the first one — PFTint HTS Ne 1...6 with values of
parameter of a section I/d = 0.65; 0.97; 1.30; 1.94; 2.77;
3.24 at parameters of duct aperture h/u = 6.93 and rela-
tive thickness of a fin 6/d = 0.0777; the second one —
PFTint HTS Ne 8...11 with values of parameter 6/d =
0.1138; 0.0912; 0.0658; 0.0580 at (I/d)m = [(I/d)'min =
1.30] and [(h/u)m = 6.95] = 6.93. Thus PFTint HTS Ne
3 was the general for both series.

2.2.Experimental plant — wind tunnel of aver-
age pressure

Wind tunnel (Fig. 2, a) with an open air path and
the closed water heating contours, are intended for sim-
ultaneous experimental definition of criteria thermal —
Nu = f(Re) and aerodynamic characteristics investi-
gated experimental heat exchangers. The working area
made of polished PCB of special design was used in a
wind tunnel (Vasiliev, 2010). Two experimental heat
exchangers, finned on the one hand, were established in
it by edges towards each other, that in various circuits
of tests in a range of numbers 550 < Ree < 1-10* has
allowed to determine reliably as loss of air pressure Aps
on friction — ¢ = f(Re) in ducts of all interrupted and
smooth ducted HTS (Fig. 2, b), the general losses of air
pressure Apcom = Apsr + APeen+ex) (Fig. 2, ¢) — & = f(Re),
and total losses of pressure Apen+ex) Of @ir at an entrance
to HTS and an outlet from it — &envexy = f(Re). The
charge of air which is taking place through an air path
of a wind tunnel was determined with the help of a set
of three measuring collectors with a free admission
having a structure of entrance section, executed on an
arch the lemniscate
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Figure 2. Diagrams of a wind tunnel (a) and realization of an experimental method of definition of total loss of
pressure of air at an entrance in experimental TA and an exit from it: 1 — fan; 2 — a diaphragm; 3 — a sealant; 4,
13 — an adapter; 5, 17 — the cock; 6, 11 — the thermometer of resistance; 7 — junction of thermocouples; 8 — heat

insulation; 9 — experimental heat exchanger; 10 — a collector of selection of static pressure; 12 — an
experimental area; 15 — an entrance measuring collector; 14, 16 — a micromanometer; 18 — the electropump;
19, 20 — rotameter; 21, 25 — thermostat; 22 — a measuring vessel; 23, 24 — the three-running cock
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of Bernoulli (Fig. 2, a: see Ne 15), fit the equation
(X% + y?)? — 2-a%(x®> — y?) = 0. Recommendations for
definition of lemniscate parameters, diameter of a cy-
lindrical part, the circuit of profiling of an entrance part
and manufacturing of a measured lemniscate collector
are contained in (Stechkin et al., 1956). The way of

measurement of air flow by a lemniscate collector dif-
fer simplicity of a design of the measured device, con-
venience in work, an error of measurements up to 1 %.
The air flow through a lemniscate collector of a wind
tunnel, according to (Stechkin et al., 1956; Vasiliev,
2000), is calculated by a formula, kg/s:

k-1

B

A4w::3175410*34<d-D§-B-[B"pd

where

Ke = the factor which is taking into account losses
and non-uniformity of a field of full pressure on calcu-
lated section of a lemniscate collector, D¢ = diameter
of measured section of a lemniscate collector [m], B =
barometric pressure of air at an entrance in a collector
[Pa], pa = static pressure of moving air in measured sec-
tion of a lemniscate collector [Pa], k = cp/cy = 1.40 a
parameter of an adiabatic curve of air, T, = tempera-
ture of air at an entrance in a collector [K].

The factor of losses of pressure of air on friction
depending on a task of experiment was determined for
conditions of isothermal or not isothermal of air flow in
ducts of experimental HTS:

gtej,:idem 2'd'Apfr/par'W2ar'L or

jﬂk (k+1Jk11_ 1((B_dejk

N

2 k-1)/(k +1)
é/ t,r m=variable = 2-d-(Apsr — Ap'w)/Parm Woarm'L
where

d = equivalent diameter of the duct [m], Ap# =
losses of pressure of air on friction [Pa], parm = average
density of air [kg/m®], warm = air velocity average [m/s],
L = general length of ducts HTS on a course of air [m],
Ap'tr = Par.ex* War.ex — Par.en”Woar.en = the loss of a pressure
connected to heating of air in ducts HTS at not isomet-
ric stream [Pa].

Value of factor of heat efficiency from finned heat
exchange surfaces to air the area of a surface between
edges was evaluated by the formula which was solved
relative to o, Dy @ method of iterations, W/(m?-K):

Oy =

Qar

a.. -n o, n
T —Ton )| F-th h - [Zar h, [ |+ F
( b.r.m ar.m) r r.t lmt. fr r.t imt' fr b.r

where

Qar = thermal loading by air [W], Ts.r.m = tempera-
ture of a fin base average [K], Ta.m = temperature of air
average [K], Fp = the area of a surface of fins [m?], h;
= thermally active height of a fin [m], i = perimeter of
cross section of a fin [m], f, = the area of cross section
of a fin [m?], Am: = factor of heat conductivity of metal
of a fin [W/(m'K], Fp, =.the area of surfaces between
fins [m?].

Value of Nusselt criterion: Nu = oar'd/Aar.m.

2.3.Research on influence of parameter of in-
terrupted ducts I/d on realization of RECH

The greatest interest represent PFTint HTS with
values of parameter 1/d < (5...3) at which vortexes gen-
erated in entrance sections of ducts, result in the most
intensive growth of factor of a heat dissipation. On
every HTS, entering into the certain group with the
caused research problem, initial dependences of kinds
Nu = f(Re), { = f(Re) — (see Fig. 3, a) are received. De-
pendences Nu = f(l/d), = f(I/d) at Re = idem for PFTint
HTS have the greater presentation submitted on Fig. 3,
b, ¢ from the point of view of qualitative and quantita-
tive estimations of results of research. All rated and
graphic materials submitted in the given work, with the
purpose of increase of reliability, are based on results

of initial representations of experimental data by de-
pendences Nu = A-ReX, { = B-Re™ unu & = C-Re", as the
most exact. They have allowed to construct for selec-
tive values of criterion Re dependences Nu/Nusm =
f(l/d) and &/¢., = f(I/d) which coordinates of cross points
at Re = idem define i meanings of the current estima-

tions (R')ge, of processes RECH and parameter of a
section (I/d)’i at (K')) o, = 1. Graphic definitions of
sizes (R')ge u (I/d)'i show (see Fig. 3, d) for group

PFTint HTS Ne 1...6 [(I/d)e = 0.65...3.24, 8/d = 0.0777,
h/u = 6.93], realization of processes RECH over a wide
range of change of meaning (Re'min = 600) < Re’i <
(Re'max = 6000). Dependence (I/d)’ = f(Re) submitted
on Fig. 3, e by set of the points causes sizes of the de-
termining geometrical parameter and area of regime pa-
rameter at which with estimations and meaning are re-

. . MAX
alized i processes RECH and (ER’) Re|,=2400 = 2:60 at

(I/d)'x = 1.31 a condition (K';) Re!,=2400 = 1. Informa-

tive value of a picture of the achievable results ECH,
traditionally estimated only dependences
(NU/Nusm)/(E/€sm) = f(Re), Nu/Nusm = f(Re) u &/Em =
f(Re), is considerably expanded with introduction of
dependences (I/d)’" = f(Re) — see Fig. 3, e.
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2.4.Research of influence of parameter of rela-

tive thickness of a fin 6/d on realization RECH.
The analysis of results of research (see Fig. 4,
a...c) has shown, that influence of change of meanings
of parameter 8/d on a heat dissipation is most strongly
shown in a range of values of criterion 600 < Ree <
3500, and on loss coefficient of pressure — in a range
1100 < Ree < 1-10% Thus with reduction of values of
parameter 6/d in a range of meanings 0.058 < (8/d)e <
0.1138 for (I/d)m = (I/d)'min = 1.30 at Ree = idem in all
the investigated range 600 < Ree < 1-10% meanings of
Nusselt criterion Nu increases, and the loss coefficient
of pressure ¢ — decreases. At the smaller investigated
values of parameter 0.058 < (8/d). < 0.0777 generated
on sharp edges of walls of short ducts vortexes have
smaller scale and are distributed along a stream basi-
cally only in area of a wall layer, increasing in it turbu-
lent parameters of a stream A, and ew,. In result real-
ized process RECH proceeds most effectively at mod-
erate values of loss coefficient of pressure, which
basically are determined by a supply of additional en-
ergy to a stream of the heat-carrier in a thin wall layer,
not touching a core. At values (8/d). > 0.0777 external
border of breaking off zone leaves from a wall of the
duct, increasing thickness of recirculating area of sepa-
ration. Therefore, in immediate proximity from a wall
of the duct in recirculating zone of breaking off values
of turbulent parameters of a stream factors a turbulent
Aub heat conduction and ey Viscosity decrease, that re-
sults in reduction of meanings of RECH estimation. Be-
sides in the field of joining and the subsequent devel-
opment of a boundary layer of turbulent parameters of
a stream Agp and ey is less, than in case of the thin fin
adequate to meanings (d/d)e < 0.0777. The marked cir-
cumstance accounts for reduction of kinetic energy of a
joining boundary layer and meanings of turbulent pul-
sations of speed in it in the field of joining and, accord-
ingly, in the field of the subsequent development of a
boundary layer. Thus the scale of vortexes generated in
entrance sections of ducts increases, sections of ducts
increases, and their distribution along a stream occurs
both in area of a wall layer, and in a core of a stream.
The area of a core of a stream of the heat-carrier, occu-
pied with vortexes at (3/d)e > 0.0777 increases, and the
additional energy brought to a stream both spent on for-
mation and distribution of vortexes for limits a wall
layer does not promote growth of ECH. Definition of

coordinates of cross points of dependences {/Csm =
f(Re) u Nu/Nusyn = f(Re) at Re = idem (see Fig. 4, d),
has allowed to construct dependences (&/d)’ = f(Re) u
(Nu/Nusm)’ = f(Re) for arange of values of criterion Re’;
under condition of (K'q) ., = 1 realizations of RECH

processes. Results of graphic definitions of sizes
(R} )ge, and (5/d)'i for selective values of criterion Re'i

(see Fig. 4, ) for group PFTint HTS Ne 3, 8...11 [(8/d)e
=0.0580...0.1138, (I/d)m = 1.30, (h/u)m = 6.95] realiza-
tion of processes RECH also in enough wide limits of
change values (Re'min = 600) < Re’i < (Re’max = 4400).
For an estimation thermal and aerodynamic efficiency
investigated PFTint HTS 3, 8...11 on Fig. 4, f the de-
pendences C/Csm = f(Re), Nu/Nusm = f(Re) u (K'o)

Re!=(0.6 44)103 =1, confirming observance of a con-
|_ UL “.

dition of realization of processes RECH are resulted.
For carried out conditions experimental researches are
established: a limit of rational reduction of parameter
[(8/d)'x]min = 0.061; the maximal size of estimation

(9{') QQEMOO = 2.78 processes RECH under condi-

tion of (K';) Re|,=4400 = 1. The further reduction of

size of parameter &/d does not conform to condition
RECH. The resulted dependences K'v = f(Re),
(Nu/Nur,)' = f(Re) and (8/d)’ = f(Re) allow to determine

at designing HTA sizes ($R")ge; and Re'; at any set
I

in a range of values from 0.061 up to 0.086, size of pa-
rameter (8/d)";, distinct from the individual values hav-
ing a place in experiment at observance of a condition

(K" Re| = 1. Identical graphic decisions with use of

size &/d, resulted in Fig. 4, d, can be received at use of
parameters as d/6 and d*/d [see dependences (d/d)’ =
f(Re) and (d*/d)’ = f(Re) in Fig. 4, f]. Legitimacy of
application traditional for tube and plate with ridges
and grooves of surfaces of heat exchange is appreciated
of parameter of a degree of narrowing of section of the
duct d*/d, formally equally built and for PFTint HTS
(definition of components of parameter d*/d for duct
PFTint HTS is shown in Fig. 4, g), at processing and
representation of experimental data (see Fig. 4, ¢), an
estimation of process RECH, comparison of HTA effi-
ciency of both kinds of designs (Vasilyev, et al, 2014).
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Figure 3. Dependences for PFTint HTS 1...6 at l/d =1.30 (and PFTsm HTS 7, a position «a»): a — Nu = f(Re)
and ¢ =f(Re); b — Nu = f(l/d) at Re = idem; ¢ — ¢ = f(I/d) at Re = idem; d — Nu/Nusn = f(I/d), {¢sm = f(1/d) at
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f(Re)
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Figure 4. Dependences for PFTint HTS 3, 8...11 at lI/d =1.30 (and PFTsm HTS 7, a position «a»): a —Nu =
f(Re) and {=f(Re); b — Nu = f(d/o) at Re = idem; ¢ — { = f(Re) at Re = idem; d —Nu/Nusm = f(d/d), {Iism =
f(o/d) and e — Nu/Nugn = f(d*/d), {I&m = f{d*/d) at Re = idem: o — NU/NUsm and O — {I&m; T — (NU/NUsm)/({Tsm)
= f(Re), Nu/Nusm = f(Re), d¢m = f(Re), (6/d) "= f(Re), (d/d) "= f(Re) and (d*/d) = f(Re); g — to definition of
value of parameter d*/d = dasco/danca ON the part of an air (gas) stream of heat exchanger with PFTint HTS: 1
—a wall of the channel (fin); 2 — a flat tube; 3 — the direction of submission liquid is heat- or coolant

Resulted in Fig. 4, e and 4, d graphic definitions of
estimations of current processes RECH have shown,
that use of parameters 8/d u d*/d results to practically
conterminous (not worse than + 0.6 %) to results. Gen-
eralization of experimental data of influence of change
of parameters 1/d and 8/d, and also in other combination

I/d and d*/d, on thermal and aerodynamic characteris-
tics PFTint HTS Ne 1...6, 8...11 for 5.5:102 < Ree <
1-10% has allowed to receive the equations approximat-
ing experimental results at values of errors, accord-

ingly, of ‘S_Nu‘ =453%u M = 14.64 %:

Nu =0.02978- (1/d) ™% . (5/d) %27 Rel02474(1/d)*%°2440.7536(5/d)**1*7]
¢ =0.29218-(1/d )0.0655 (5! d)—0.9689 . Re10.20295(I 1d)%1991,.0,01615(5/d) 09156 |

Modern PFT HTA are various under the form
and a kind of the plate and tube nozzles forming ducts
of a various structure for path of the heat-carrier, more
often submitted by a triangle (with the sharp or rounded
corners), a trapeze or a rectangular. As have shown re-
sults of executed RECH research it is characterized by

high productivity of reduction (in times) volume and
weight of HTA concerning analogues with smooth
ducted HTS. Even at an estimation of RECH processes

at [ (ER') Re| Jrec; n = 2 in rectangular and triangular
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Figure 5. Hypothetical models of transformation of block diagrams of individual packages of HTS HTA — a after
replacement PFTsm HTS with rectangular — b and triangular ducts — ¢ with interrupted analogues with

estimations [(ER') Re] Trec; tn =2 npu [(K'7) ge;, Jrec;tm = 1

interrupted ducts at [(K'0) ge, Jrec;m = 1 (that is real)

a heat exchange surface and weight of core PFT
HTA (Fig. 5, a) about 1.5 times after replacement of
rectangular smooth ducts by interrupted ones (see Fig.
5, b) are reduced. This reduction reaches two times af-
ter replacement and triangular smooth ducts by inter-
rupted ones (see Fig. 5, ¢). Thus it is necessary to no-
tice; expenses of energy on bleeding of coolants and
heat-carriers through interrupted ducts HTS do not ex-
ceed expenses in replaced smooth ducted HTS.

3. CONCLUSIONS

The regular experimental research of an enhance-
ment of a convective heat transfer in rectangular ducts
of PFTint HTS in a wide range of change of numbers
(Re)e = [(0.55+0.6)...10]-10° is executed.

It is experimentally established [without errors of
influence of losses {en+ex) at an entrance in PFT HTA
and exit from it] the influence of mechanism of vortex
generation in ducts of PFTint HTS on the maximum
size important from the scientific point of view of an

estimation (R')x of process RECH at (K") ., = 1.

Legitimacy of application traditional for HTS with
ridges and grooves of parameter of a degree of narrow-
ing of section of the duct d*/d, formally equally built
and for PFTint HTS is proved, that is confirmed with
the given work at representation and processing of ex-
perimental data.

The data on influence on thermal and aerodynamic
characteristics PFTint HTS of the basic geometrical pa-
rameters of ducts in ranges of valuesare received: (I/d)e
=0.65...3.24, (8/d)e = 0.0580...0.1138.

It is established, that in transitive area of current
of the heat-carrier the failure in curve dependences
(I/d)’ = f(Re) and (d*/d)’ = f(Re), indicating on neces-
sity of application discrete turbulazers with more inten-
sive influence on a stream takes place, than at the ad-
vanced turbulent mode.

It is proved, that RECH process is realized in ducts
of investigated HTS reliably controlled by change of
values of the basic geometrical parameters of ducts.
RECH is characterized by high productivity of reduc-
tion (in times) volume and weight of heat exchangers
concerning analogues with smooth ducted HTS.

Thus of an expense of energy on bleeding the heat-
carrier through interrupted ducts HTS with enhanced
heat exchange do not exceed expenses in compared
smooth ducted HTS.

Values of the maximum estimations, conditions of
realization and ranges of changes of the current estima-
tions of processes RECH are established: group PFTint
HTS Nel...6 in parameters 8/d = 0.0777, h/u = 6.93 u
(I/d)variavie = 0.65, 0.97, 1.30, 1.94, 2.77, 3.24 -

MAX
(R )Re,—2400 = 260 mpu (d)'s = 131; Re's =
06..6.0)10° w  (Vdy; = 1.70..3.23;
(R 1.89..2.60 u

!
(mi ) Re|=(2.4..6.0)10°

HTS Ne 3, 8...11 in parameters (1/d)m = 1.30, (h/u)m =
6.95 u (8/d)varianle = 0.0580, 0.0658, 0.0777, 0.0912,

MAX
01138 - (R} ) Re Za400 = 2.78 npu (3/d)’ = 0.061;
Re'i = (0.6..44)10° u (3/d); = 0.061...0.083;
(R 211..215 u

(ERC ) Re}=(1.0..4.4)10°

The opportunity of reduction up to 2.78 times of
volume and weight PFT HTA is proved by use in them
of the investigated types PFTint HTS instead of PFTsm
HTS.

Criterion and graphic dependences for account of
a heat dissipation and aerodynamic resistance PFTint
HTS are recommended.

The received experimental results can be used as
at designing new PFT HTA of various purpose with use
in ranges of changes of values of regime and the basic
dimensionless geometrical parameters of ducts of the
investigated types on their air-gas tract, with realization
in the certain conditions of RECH process, and at mod-
ernization of widely used in mechanical engineering
PFT HTA with smooth ducted surfaces of heat ex-
change.

)Re;:(0.6..2.4)-103
=2.60...1.97; group PFTint

)Re;:(o.e...1.0)103
=2.15...2.78.
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