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SECTION 2. Applied mathematics. Mathematical modeling.
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CALCULATION OF FLIGHT OF A SPACECRAFT ON THE EXOATMOSPHERIC
PORTION OF THE TRAJECTORY BY THE METHOD RAPID EXPANSIONS

Abstract: The problem of the motion of a spacecraft on the exoatmospheric portion of the
trajectory. An analytical solution by rapid expansions. Shows the absolute error of the trajectory
of a spacecraft, its speed and acceleration, which showed high efficiency of the method rapid
expansions.

Keywords: Spacecraft, flight trajectory, rapid expansion, an analytical solution.

VIK 629.78

PACYET INIOJIETA KOCMHUYECKOI'O KOPABJISAI HA BHEATMOC®EPHOM
YYACTKE TPAEKTOPUM METOJIOM BBICTPBIX PA3JIOXKEHUI

Annomayun: Paccmompena 3a0aua 0 O0BUdMCEHUU KOCMUYECKO20 KOpabas Ha
sHeammocgeprom yyacmke mpaexmopuu. lIpednodceno anarumuueckoe peuienue MemoooM
ovicmpolx pasnoscenull. Ilpusedenvl abcontomuvle NOSpewHOCmMU MpaeKmopuu KOCMU4ecKko2o
KOpaobns, e20 CKOpOCMU U YCKOPEHUsl, KOMOopble NOKA3AAU 8bICOKVIO dhdhekmusHocms memooa
ObICMPBIX PA3NONHCEHULI.

Knrwoueewie cnosa: xocmuueckuii Kopadbib, mpaekmopus noiema, Oblcmpbie pasioHceHus,
aHanumuyeckoe peuieHue.

[Ipu pacyerax TpaeKTOPUH TOJETOB KOCMUYECKUX KOpabyied OOBIYHO HCHOJIB3YIOT
KOHEYHO-pa3HOCTHBIE MeTonbl [1, 2]. B manHo# pabore mpennaraercss HOBBIM aHATUTHYCCKHIA
METOJ — METOJ OBICTPBIX paslokeHUud [3], TO3BONSIOMIMNA C BBICOKOH TOYHOCTBIO TIPH
MUHUMaJbHBIX 3aTpaTax Ha OBM onpenenuTs penieHue B anaauTuueckom suae [4—10].

VYpaBHEHUsI IBHKEHUS KOpaOJIsl 3alHUIIEM B I€KapTOBOM cUCTEMe KOOPIUHAT ¢ HA4yajoM B
LEHTpE 3eMIIU:

.. ax . a . az
X+ =P, y+ Y 2)3/2 =BV,Z+

(x2 +y° + 2 )3/2

=P, 1
(x2 er2 +z (x2 +y2 +22)3/2 ’ M

rae o= gRj; Rg,—pa/myc 3emin; g —yCKOpEHUE CBOOOIHOTO MaJCHUS; (}1, P, Pz)—BeKTop

YCIIOBHO JICHCTBYIOIIEH CHUIIbI, OTHECEHHOM K Macce Kopaos:
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aa cos wt

P.=—aw’ cos ot + NCEE
((a cos a)t)2 +(asin az)z‘)2 +(Rc +h+w*t) )

oasin ot

Py = —aw* sin wt + a5
2 . 2 * \2
((acoscot) +(asinaor) +(R§+h+wt) )

b a(R(,+h+w*t)

z

2 . 2 * \2 G/2°
((acosa)t) +(asinar) +(RC +h+w t) )
HauanbHble ycnoBHs 3amuIieM B BUJIE
x(0)=x,=a, y(0)=y,=0, z(0)=z, =R, +h, )
x(O) =u,=0, )'/(0) =y, =aw, Z'(O) =w,=w,
rae /i — BeIcoTa aTMoc(hepbl 3eMITH.
[TocranoBka 3anaun (1), (2) cnenuanbHO BbIOpaHa B BUE TOMYCKAIOIIEM TOUYHOE PEIICHHE
X =acosot, y =asinat, z*:R¢+h+w*t. (3)
OTO MO3BOJISAET BBIUUCIUTH A0CONIOTHYIO MOIPEIIHOCTh MECTOMOIOKEHUSI KOCMUYECKOTO

KOpalJIsi, ero CKOPOCTH M YCKOPEHUS MPU TPUMEHEHUN METO/1a OBICTPHIX PA3JIOKECHHI.
B 3amaue (1), (2) HEeM3BECTHBIMH SIBISIOTCS KOOPAWHATHI IIEHTPAa MacC KOCMHYECKOIO

xopa6ms x(1),y(1),z(1).
Tlonaraem, 4To Bpems M3Mensietcs B mpenenax fe€[0,f], rme f;- Bpems nBukeHus

kopabns. s pemenuss HenuHelHOW 3amaun Komm (1), (2) MeTomoM OBICTPBIX Pa3IOKCHHMA
KOKIYI0O HEU3BECTHYIO (QYHKIUIO CIEIyeT MpeICTaBUTh CYMMOM cleluaibHOW TpaHUYHON

Gynkun M, ,» [3] ¥ psina @ypbe Ha 3aJaHHOM OTpE3Ke ! € [0,1‘0] , T.€.

2 3 3 N
x(t):x(O)[l—tLJ+x(t0)tL+5c'(0)[%—é—%—%j+5é(to)(6t—to—%j+2xm smmﬂti,

0 0 m=1 0
t t T A7 £ N ¢
t)=y(0)| 1—— t)—+9(0)| ——— =2 |+ 9(¢,)| ———2 1 —, 4
)’() Y( )( toJ+y(0)to+y( )(2 61, 3j+y(o)(6to 6J+;ymsmmﬂt0 4)
t . £ o . £ o i . ¢
Z(t)=Z(O)[l—g]‘i‘Z(l‘o)gﬂ—Z(O)(E—6—%—?0j+2(t0)[6—%—zoj+;2”1Sll’ll’l’lﬂ'g,

rae N —KoaudecTBO WiCHOB B psgax dypee.

B (4) ucnonb3osana rpanuunas Gpynxius M, , kotopas yBeqMUMBAET CXOIMMOCTb psjia
®dypbe U rapaHTUPYET BO3MOXKHOCTh €r0 ABYKpaTHOTO NuddepeHnpoBanus 1Mo BpEeMEHH.

B pesynbrare npuMeHeHHs OBICTPBIX pa3fioKeHui (4) MPUXOAUM K 33/1aue 0 HAXOXKICHUU
creayronwx 12+3N Hen3BEeCTHBIX KOHCTAHT

x(0), x(15), ¥(0), £(2), ¥(0), »(5), #(0), #(1), 2(0), z(1,), £(0). £(4),
X,s Vo 2,5, M=1+N,

IIECTh M3 KOTOPBIX HAiileM M3 IPaHUYHBIX YCIoBHiA (2), a octanmpHbie 3N +6 — U3 cHCTeMBI
HEJIMHEHHBIX anredpanyecKux ypaBHEHMH, MOJIy4aeMOl NpPUMEHEHHEM olepaTopa ObICTPBIX
pasnoxkeHuil [3] U MOTOYEUHOTO METOJ]IA BBIUMCIECHHSI KO3(PPUIUEHTOB OBICTPBIX pa3iOXKEHHM
[11-17].

Ha BHeaTMocepHOM  y4dacTKe TpPaeKTOPHUM  BBIYUCIMUTEIbHBIE  SKCIIEPUMEHTHI
IPOBOJMIINCH TIPU PasIM4HOM KojmuectBe N uneHoB psga Dypwe. Tpaekropus mnosera

KOCMHYECKOTo Kkopabmst paccumtsiBanacs npn @=27/7200 ¢, w =20007 /A, a=100; ,
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g=9,8m/c>, R =6372xm, h=118kM I pasIMYHBIX 3HAYCHHH BpeMeHH monera [.

AOCONIOTHBIE TIOTPEIIHOCTH MECTOIOJIOKEHUS KOpaljs, €ero CKOPOCTH U  YCKOPEHHS
BBIYUCIISIUCH COOTBETCTBEHHO 1O (hopMysiam

R
Sa :\/(x —E) () ()

MakcumalbHble 3HAYCHHs BEIUYUH 0§, OV W Od JUId BHEATMOC(EPHOro ydacTKa
TPaeKTOPUH MPHUBEIACHBI B Ta0I. 1.

Taoauna 1
MaxkcuMaJjbHbIe 3HAYeHHd 0S5, OU U Od
ty,c N OS . .M ov,.. . m/c oa.,. ,w/c
10 6,80 2,65-107 4,26-10°°
14440 20 0,97 3,62-10™ 1,08-10°°
30 0,30 1,27-10™ 4,84-107
20 36,32 5,93-10° 7,53-107°
36000 25 16,69 2,98-10° 4,71-10°°
30 9,09 1,74-10° 3,21:10°

Bugno, yTo ¢ yBenuueHueM 4ucia wWieHOB psjna Dypbe TOYHOCTH PacdyeToB OBICTPO
Bo3pacrtaeT. Kpome 3TOro TOUHOCTh pacyeTa MOKHO MOBBICHTb, BHIOPAB B OBICTPOM Pa3IOKEHUU
rpaHnYHyl0 (QyHKIMIO Oonee Bbicokoro mopsiaka [11-17]. Taxxke, ciegyeT OTMETUTh, YTO
YBEJIIMYEHHE B pacueTax BPEMEHM I0JIeTa HE NPHUBOJUT K CYIIECTBEHHOMY POCTY UYHUCIIEHHBIX U
BPEMEHHBIX 3aTpaT Ha DOBM.

Takum 06pa3zoM, BEICOKAsi TOUHOCTh PACU€TOB MO3BOJIMT MIPOBOIUTH MEHBIIIEE KOJINYECTBO
KOPPEKTUPOBOK TPACKTOPUU U TEM CaMbIM CYHIECTBEHHO SKOHOMHUTH TOIUIMBO HAa KOCMHUYECKOM
Kopalje, 4yTO B CBOIO OYEPEIb pPACHIMPSAET BO3MOKHOCTH KOCMHUYECKMX HCCIEJOBaHUM U
MPUHECET OOJBIIION YKOHOMHUUYECKHH (P DEKT.
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SECTION 4. Computer science, computer engineering and automation.

Aibek Amanzholovich Aldabergenov

Bachelor of Science in Computer and Information Technology
Purdue University, USA

aaldaber@purdue.edu

IS SOFTWARE PIRACY PREVENTABLE?

Abstract: One of the biggest problems for large software companies nowadays is the
general population’s ability to easily obtain paid software illegally on the Internet. Large
corporations lose huge amounts of money as a result of increasing software piracy rates. Most of
the people don’t think of software piracy as a serious crime, but that is one of the main reasons
why people keep getting software illegally from the Internet.

Key words: software piracy, illegal software, peer-to-peer, software download.

Nowadays, in an era of developed technologies and affordable prices for electronics it is
easier than ever to communicate with other people or to read the latest news. Without any doubt,
the Internet is a virtual space of meeting, communicating and making friends. On one hand, the
Internet has become a place for communication and a source of information on any topic of
interest. But on the other hand, the Internet is a place where the theft of digital content and the
illegal usage of copyrighted content are enforced. These problems have become more serious
after the development of high-speed Internet connections and the launch of P2P (peer-to-peer)
networks. The biggest problem for audio-video companies and game and software creators is the
piracy of digital content. Many sites provide links for free downloads of music, movies, games
and software from servers like Rapidshare. But software creators suffer most from the
consequences of sharing software illegally. In the USA, almost every house has a computer
connected to the Internet these days. And it has become easier to download software that is
pirated and illegally distributed on P2P networks. Also, sharing software with friends and
installing software on more computers than allowed by a license are acts of pirate behavior.
According to Business Software Alliance (BSA), total losses from software piracy worldwide
were $53 billion in 2008 (BSA, 2009). And the United States, where the most software
companies are located, suffers most from the software piracy. In 2008, the losses from illegally
distributed software were equal to $9.1 billion only in the United States (BSA, 2009). The
amount of money lost when thousands of users worldwide download the software they need is
impressive, isn’t it? Mostly people download pirated software because of high prices set by
companies. For instance, Microsoft Home and Student Office 2007 edition costs 150 dollars,
which is a lot of money for a student who has to pay for a dorm, tuition and meals. And when a
student needs a word processor to write his assignments, but cannot afford buying a legal copy, he
just goes to thepiratebay.org (one of the biggest torrent trackers that contains only pirated digital
content), and downloads the software he needs with the latest updates. Seems like it is the best
solution for a student. In fact, this action is equal to stealing 150 dollars from Microsoft
Corporation, therefore considered as a crime. People don’t think of downloading pirated software
as a crime because in their opinion, they don’t harm anyone and there’s no victim. But people
don’t even imagine that big companies like Microsoft Corporation lose huge amounts of money
every year because of the illegal distribution of software. Still, the piracy rate worldwide is high,
and it seems impossible to solve this serious problem. However, some technological and legal
arrangements can be made in order to decrease the software piracy rate.

One of the main reasons why people use pirated software is the cost of the product. The
idea of downloading software for free seems better than buying it. Hood (2005) wrote in his
article, how Zhang, a Chinese student, could install an operating system to his computer for free.
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He could download the pirated copy from a server of Tsinghua University, take a licensed version
from his friends who work in different organizations to burn a copy, or visit an electronic market
to upgrade his computer for couple of dollars (Hood, 2005). The reason that makes this student
use copyrighted software illegally is the cost of that software set by Microsoft Corporation. And
the higher the cost and the popularity of the software, the more people want to pirate it. For
example, the new version of Adobe Photoshop costs 600 dollars. This is one of the most popular
and the most used applications. Googling the name of the application will show about 3 million
results with links for downloading it for free. China is in the list of twenty five countries with
highest piracy rates (BSA, 2009). According to World Development Indicators (WDI), the
population of China is 1,330,044,605, and the number of Internet users is equal to 291,640,796
people. So, if we assume that only 1% of Internet users in China use Photoshop illegally, we can
calculate that more than 1.6 billion dollars are lost by Adobe Company with each new release of
Photoshop.  As Zhang says, software produced by Microsoft Corporation is not affordable
because of the prices (Hood, 2005).

The second main reason for pirating software is the accessibility. Before the broadband
access to the Internet entered our everyday life, the distribution of pirated software was possible
only by using CDs and DVDs. But the development of high-speed Internet gave new
opportunities for pirated-software-lovers, and made it possible to download one CD (700 MB) just
in few hours (Holsapple, Iyengar, Jin, Rao, 2008). P2P networks are popular among people who
need some kinds of software, but don’t prefer buying it. And the most used type of P2P networks
is Bit Torrent trackers. The work of Bit Torrent trackers is based on a system that allows every
single computer to function as a content provider (Hwang & Lou, 2009). More and more Internet
users started using Bit Torrent trackers for downloading the latest releases of movies, software
and music.

Many people think that downloading software illegally and burning a copy of licensed
software for sharing with friends are not considered as a crime. In people’s minds the word
“crime” is mostly related with actions like theft, murders and assaults. The person who stole
some amount of money from someone would be called a thief or a criminal, but the person who
used or distributed software for free is rarely called a criminal. The widespread idea among
people that using copyrighted software for free is permissible makes it more difficult for legal
agencies and software creators to convince people that this action is wrong (Holsapple, Iyengar,
Jin, Rao, 2008).

In fact, software piracy is a serious crime. And this problem has become more actual as
the number of Internet users has increased rapidly in last several years. Criminologists argue that
the piracy behavior falls into a category of bad behavior, in other words, criminal behavior
(Holsapple, Iyengar, Jin, Rao, 2008).

A person who pirated software can be sentenced to minimum of five and maximum of ten
years in prison (Burnett, Craig, Honick, 2005). The story of a young person named Sabuj
Pattanayek, who is 21, is a proof that the consequences of pirate behavior are more serious than
people may think. Sabuj Pattanayek was sentenced to 41 months in prison for being a member of
a group that specialized on pirating software (Burnett, Craig, Honick, 2005). A young student at
Duke University suddenly became a convicted person. And the worst thing is that he will have a
criminal record after he is released from jail, and chances of finding a good job will be minimal.

The United States is one of the countries where the software piracy rates are the lowest,
but the losses from piracy are the highest (BSA, 2009). One of the biggest companies in software
industry, Microsoft Corporation, earns $175 billion from sells, and looses about 36 percent of its
business because of piracy (Emerson, Ernsberger, Stryker, 2001). Many researchers in the field of
Computer Science are looking for solutions that could decrease the piracy rates.

Technological solutions like watermarking, tagging and encryption can be used to
decrease the software piracy rates. These methods use the algorithms that are integrated into
applications to make the process of copying more difficult for pirates. The use of these methods
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allows installing the software only for license owners. But some researchers argue that hackers
and code breakers are more interested in pirating the software which has more complicated
protection system (Holsapple, Iyengar, Jin, Rao, 2008). For example, the product of the giant
software company that has the most advanced technologies, Microsoft Windows, usually appears
on P2P networks one or two weeks after its release with installation instructions. Another method
called content poisoning can be used to prevent illegal sharing of software over P2P networks.
The content poisoning method uses the server of the P2P network to identify pirates, and sends
poisoned or incorrect file pieces to violators, thus increasing the download time or making the
downloading of files impossible. But this method is effective only for certain types of P2P
networks (Hwang & Lou, 2009). Some popular Bit Torrent trackers like thepiratebay.org are
resistant to content poisoning. Also, it is impossible to identify the violators in these trackers
because thousands of people downloading software from each others can be considered as pirates
(Hwang & Lou, 2009).

Although it seems very difficult to decrease the software piracy rate using technological
solutions, other arrangements like making the legal sanctions stricter to deter piracy or setting
lower prices for software could decrease the usage of illegitimate software. People would think
twice before downloading or distributing illegitimate software if the penalty for pirating software
was 10 years in prison and a fine of $500,000. Lowering the prices of software would decrease
the software piracy rates in countries where the prices set by American companies are
inappropriate for the market. But unless people are convinced that using software illegally is a
crime and results in losses of billions of dollars each year, P2P networks will continue to function
and people will still share software with others. Unless the notion that software piracy is a
deviant, rule-breaking behavior is accepted by the society, software pirates will never be called
criminals. It is unlikely that software piracy will decrease if only laws are made stricter or costs
are lowered, but the combination of the arrangements mentioned above will result in great
declines in software piracy rates.
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YK 681.3.019:378.1
IHOCTPOEHHUE MHOI'OMEPHBIX BA3 IAHHBIX THUT KI'YCTA

Annomayun: B oannou cmamve paccmompena mexnoaio2us MHO2OMepPHbIX 6a3 OanHbIX. B
MHO20MEPHBIX 0A3aX OAHHLIX OAHHblE PACCMAMPUBAIOMCS KAK KYObl, KOMopble A6IA0mMcsa 0000-
WeHuem 31eKMpPOHHbIX madauy Ha aboe wucio usmeperull. Paccmompen npumep npumenenus
0aHH020 N0OX00A HA npuMmepe y4edHO20 3a6e0eHUs.

Knrouesvie cnosa: 6asa oanuvix, Kyo, madbauysl, usmeperus, yueoHoe 3ageoenue.

MHoromepHble 6a3bl JaHHBIX — TEXHOJIOTUS, KOTOpas MpeasiaraeT He TOJIBKO BBICOKYIO
MPOM3BOIUTENFHOCT M IIPOCTOTY  WCIIONB30BaHMSA,  HO U O0OecleyrMBaeT  BO3MOXHOCTH,
HEOOXOUMBIC Il pa3paOOTKU, PACIIUPEHUSI U OBICTPOTO pa3BEPTHIBAHMS OM3HEC-TPUIIOKCHHI
npu cokpamienun MT-3aTpaT. TexHOMOrHsS MHOTOMEpPHBIX 0a3 JaHHBIX — KJIIO4YEBOH (akTop WH-
TEPaKTUBHOTO aHajn3a OOJBIINX MAaCCHUBOB JIAHHBIX C LIENBI0 MOJIJIEPKKU NMPUHITHUS PEIICHUS.
[TogoOHBIE 6a3bl JAHHBIX TPAKTYIOT JaHHbIE KAK MHOTOMEpPHBIE KYObI, YTO OYEHb YA0OHO UMEHHO
JUI X aHanuza [1].

MHoroMepHble MOJIENH PACCMATPUBAIOT JAaHHBIE JTMOO KaK (PaKThl C COOTBETCTBYIOIIUMHU
YHUCIIEHHBIMU TMapaMeTpaMH, MO0 KaK TEKCTOBbIE H3MEPEHHUs, KOTOPBIE XapaKTePU3YIOT 3TH
¢dakTel. B yHHBepcuTeTe, K TpHUMEpPY, BBITYCK METOAWYECKON pa3paboTku — 3TO (akr,
KOJINYECTBO pa3pabOTOK — MapaMmeTrp, a THUI BBIIYCKaeMOW METOIMYecKOll pa3paboTKH, rof U
Kadenpa — nu3MepeHusl. 3apochl arperupyroT 3Ha4eHHs TapaMeTpPoB MO0 BCEMY JHana3oHy U3Me-
peHMs, MU B UTOre INOJy4yaroT TaKHe BEJIWYMHBI, KaK o0O0Ilee KOJIUYECTBO BBIYCKaeMbIX
METOJINYECKUX pa3pabOTOK 3a BIOPAHHBIN POMEKYTOK BPEMEHHU.

MHoromepHble 0a3bl AaHHBIX pAacCMaTPUBAIOT JaHHbIE KaK KyObl, KOTOpBIE SIBISIOTCS
000011IeHrEeM SJIEKTPOHHBIX TAOJIHUI[ Ha JF000€ yucio u3Mepenuid. Kybamu nerko ynpasisiTh, J10-
0aBIsisl HOBBbIE 3HAUEHUS U3MEPEHUH.

Ha puc. 1 nmokazan ky0, comepKaliuii JaHHBIE 10 BBITYCKY METOJIUYECKUX pa3pabOToOK ¢
JOTIOJIHUTENBHBIM H3MepeHueM — «l'ox». B cOOTBeTCTByrOIIMX SYE€HKax XpaHITCsS JaHHbIE
KOJIMYECTBE BBIMMYCKaeMbIX pa3paboTok. B mpumepe MOXHO 0OHapyKuTh «(akT» — HEMYCTYIO
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AYEHKy, COIEpIKallyl0 COOTBETCTBYIOIIME UYHMCIIOBBIE MapaMeTpbl — A KaKIOW KOMOMHALUU
BpeMmsi, pa3paboTka u Kadeapa, rae ObUT BBITyIIEHA, TI0 KpaliHel Mepe, oaHa pa3paboTka. B sdeii-
K€ pa3MeIIaloTCsl YUCIIOBBbIE 3HAYEHMs, CBA3aHHbIE C ()aKTOM — B JAHHOM CIIy4ae, 3TO BBIIYCK
METOAMYECKUX Pa3pabOTOK — €IMHCTBEHHBIN apameTp [2].

2010 2011

Pucynok 1 - Ilpumep ky0a, cogep:aniero JaHHble 0 BbIIYCKe METOANYECKHX pa3padoToK.

B o6mem ciyyae kyO MO3BOJISIET IPEACTABUTH TOJIBKO J[BA MIIM TPU M3MEPEHHS OJTHOBpE-
MEHHO, HO MO>)KHO YMEHBILIUTh Pa3MEPHOCTh Ky0a, arperupoBaB HEKOTOpbIe pa3MepHocTH. K npu-
Mepy, paccMaTpuBasi BBITYCK METOAMYECKUX Pa3pabOTOK Mo KadeapaM H Mo ToAaM, MBI arperu-
pyeM HH(pOpMaLUIO s KaX0ro coueTanus kadeapa u rof. Tak, Ha puc. 1, cnoxxuB nonst 7 u 11,
noJrydaeM o0Iee KOJIMIeCTBO pa3padoToK, BRIMyMeHHBIX Ha Kadeape [T B 2011 romxy.

H3zmepenusn

N3mepenunst — kimroueBasi KOHIETIIMS MHOTOMEPHBIX 0a3 MaHHBIX. MI3MEpeHHs HCIOb3Y-
IOTCS 17151 BBIOOpA M arperupoBaHus JaHHBIX Ha TpeOyeMOM ypoBHE JeTanu3auuu. M3mepenus op-
TaHU3YIOTCSl B UEPAPXUIO, COCTOSIIYIO U3 HECKOJIBKUX YPOBHEH, KaX/blil U3 KOTOPHIX MpPEICTaB-
JSIeT YpOBEHb JIeTaln3aluu, TpeOyeMblil 1151 COOTBETCTBYIOIIEro aHanusa [2,3]. Horga ObiBaeT
IIOJIE3HO OIPENENATh HECKOIBKO Mepapxuil 1 usmepenusa. Hanpumep, Moaens MOXeT ompene-
JSTHh BpeMst Kak B (PMHAHCOBBIX 0J1aX, TaK U B KaJICHIAPHBIX.

Pucynok 2 - Ilpumep cxembl M3MepeHnil MecTonoJ10keHns. Kajknoe 3HaueHne pa3MepHOCTH
AIBJISIETCH YaCTHIO 3HAYCHUS] HHCTHTYT.
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Ha puc. 2 mnokazana cxema «MecCTONONIOKEHNE» [UIsl JAaHHBIX 110 KOJIMYECTBY
BBIMYCKAEMbIX METOJUYECKHX pa3paboTok. M3 Tpex ypoBHeH H3MEpEeHUil MECTOIMOJIOKEHUS
camblil HU3KUI ypoBeHb — «Kadenpa». 3nauenus yposus «Kadenpay rpynnupyrorcsi B 3HAYCHUS
Ha ypoBHe «®Dakynprer», Kk npumepy, [IM u UCuT naxomsarcs B8 MHUT. Yposenp UHCTUTYT
IIPEJICTABIISIET BCE U3MEPEHUSI.

Dakmul

@aKThl MPEACTABIAIOT CyOBEKT — HEKHH IIA0JIOH WM COOBITHE, KOTOPBIE HEOOXOIUMO
MIPOAHANTU3UPOBATh. B OONBIIMHCTBE MHOTOMEPHBIX MOJENei NaHHBIX (aKThl OJTHO3HAYHO OIpe-
JETNSI0TCS KOMOMHAMe! 3HaYeHUH M3MEpeHuH; (akT CyImecTBYeT TOJNBKO TOT/A, KOTJa sdyeika
JUIsT KOHKPETHOM KOMOMHAIMU 3HaueHud He mycta. Kaxapiil (akT obiagaeT HEKOTOPOW rpaHy-
JSIPHOCTBIO, ONPEAEICHHOW YPOBHSAMHU, U3 KOTOPBIX CO3/JAa€TCAd MX KOMOWHAIUS 3HaYCHUH h3Me-
penuii. Hanpumep, rpanynspHocts (akta B KyOe, mpeactaBieHHoM Ha puc. 1 — 310 (I'om x
Metonuueckas pazpabotka x Kadenpa). (F'og x Tun x Kadenpa) u (YueOHoe momyromue X
Meroaundeckas pazpadborka x Kadenpa).

XpaHWIUIIA TaHHBIX, KaK MPaBUJIO, COAEPIKAT CIASAYIOIHe Tpu THna ¢aktos [3].

e CoObITHs (event) MOJCIUPYIOT COOBITUSI pEaIbHOTO MHpa, MPU ATOM KaxAbld (hakT
MIPEJICTABIISIET OIpPEAETICHHBIH IK3EMIUIAP M3ydyaeMoro siBjaeHus. lIpumepamMu MOTYT CIIyXHTb
BBIITYCK METOJIMYECKUX pa3paboTOK.

e MrHoBeHHbIe CHUMKH (snapshot) MoaenupyroT cocTosiHie 00beKTa B JaHHBI MOMEHT
BPEMEHH, TAKHUE KaK YPOBHHU BBIITYCKa METOJUUECKUX Pa3padOTOK.

o CoBOKyNHBbIe MTHOBeHHbIe cHUMKH (cumulativesnapshot) conepxxat napopmanuio o
BBIITYCKE METOJMYECKHX pa3pabOTOK 3a OIpe/eleHHbI 0Tpe30K BpeMeHu. Hampumep, coBokym-
HOE KOJIMYECTBO IO BBITYCKY METOAMYECKUX ykazaHui 3a 2010 rog, MOXHO JIETKO CPaBHMTH C
nokasarensimu 3a 2011 rog.

Ilapamempot

[TapameTpel cOCTOAT U3 ABYX KOMIIOHEHTOB:

e YUCJICHHAs XapaKTepUCTHKA (akTa, HAIpUMEpP, KOJIMUECTBO BBIMYCKAaeMbIX pa3paboTok;

e hopmyna, 0OBIYHO TpOcCTasi arperaTuBHasi (YHKIMA, CKaXeM, CyMMa, KOTOpas MOXXET
00BEANHATH HECKOJIBKO 3HAUEHUH MapaMeTpoB B OJIHO.

e AIIUTHBHBIE NapaMeTpPbl MOTYT COJiep’KaTelbHbIM 00pa3oM KOMOMHHMPOBATHCS B
moboMm wu3MepeHud. Hampumep, uMeeT CMbICI CyMMHUpPOBaTh o0O0IlIee KOJUYECTBO IS
BBIITYCKaeMbIX METOAMYECKUX Pa3pabOTOK, MECTOIOIOKEHHUS U BPEMEHHU.

e [lonyanauTHBHBIE MapaMeTpbl, KOTOPblEe HE MOTYyT KOMOWHUPOBATHCSA B OJAHOM WIIH
HECKOJIbKUX M3MepeHusx. Hanmpumep, MOXXHO ONpeAeTUTh KOJIMYECTBO MyOIUKALNiI 32 MSTh JIET.

3anpocwi

MHuoromepHasi 6a3a JaHHBIX €CTECTBEHHBIM 00pa30M MpeaHa3HayeHa sl ONpeaesIeHHBIX
TUMOB 3anpocoB[4 - 11].

e 3anpocs! Buaa slice-and-dice ocymecTBisioT BeIOOp, cokpamaromuii kyo. K mpumepy,
MOKHO PacCMOTpPETh ceueHue Kyba Ha puc. 1, IpUHSB BO BHUMaHUE TOJIBKO Te SYEKU, KOTOpbIE
KacaloTCs BBITYCKa METOAMUYECKUX yYKa3aHUH, a 3aTeM ellle O0JIbIIe COKPATUTh €r0, OCTABHB SUCH-
KM, OTHOCsIIHecs ToJbko K 2010 roy.

e 3anpocsl Buaa drill-down u roll-up — B3auMooOpatHbie onepannu, KOTOpbie UCIOIb3Y-
I0T MEpapXUI0 MU3MEPEHHH M IapaMeTpbl Juisl arperuposanus. Hampumep, cBepTka OT ypOBHSA
«Kadenpa» no yposus «Dakynbprer» Ha puc. 2 arperupyet 3Hauenus ais [IM u UCuT B omnHO
3Hauenue — MHUT.

e 3anpocsl Buaa ranking [4]. Bo3Bpaimaer TOJbKO T€ SYEHKH, KOTOPHIE MOSBISIOTCS B
BEpXHEH MM HW)KHEH YacTH YHOPsIOUYEHHOI'O OIpe/ielIeHHbIM 00pa3oM CIHCKa, HalpUMep, TpH
CaMbIX peKOMEHyeMbIX MeToau4eckux pa3zpadotku no kadenpe [N B 2011 roxy.

Peanuzauun

MHuoromepHble 0a3bl TaHHBIX PEaJU3yIOT B IByX OCHOBHBIX (popmax.

Caracas, Venezuela 11



ISJ Theoretical & Applied Science, -Ne 6 (14), 2014 www.T-Science.org

e CricTeMbl MHOT'OMEpPHOM omnepaTuBHOM aHamuTHuyeckoi obpabotku (MOLAP) xpansr
JTaHHBIE B CIEIMAIN3UPOBAHHBIX MHOTOMEPHBIX CTPYKTYpax.

e Pensiinonnsie cuctembl OLAP (ROLAP)./Ins xpaHeHHs] JaHHBIX HCIIONB3YIOT PETSIu-
OHHEBIE 0a3bl JaHHBIX.

B uccnenoBanuu BeiOpana cuctema ROLAP, Tak kak oHa Hambosiee mpuemiiema is
HapallMBaHUs sjipa C MCIOJNb30BAaHUEM €€ Jydllled MaciITabMpyeMOCTH IO CPaBHEHHIO C
MOLAP.

Jlns xpaneHust HHGOpPMAaIK BEIOpaHA CXeMa «3Be3/a», IPH KOTOPBIX TAaHHBIC XPAHATCS B
Tabnaunax ¢pakToB U Tabiunax n3Mepenuil. Kak nmokasano Ha puc. 3, Ha Kax10e U3MEpEHHE OTBO-
IUTCS ofHa Taliuia. Tabnuia U3MEepEeHU COJEPIKUT KITFOUEBOU CTOJOEI], MO OJHOMY CTOJIOIY
JUISL KaKJIOTO YPOBHSI U3MEPEHMM C TEKCTOBBIMU ONKCAHUSMU 3HAYEHUH TOrO YPOBHS, U IO OJ-
HOMY CTOJIOLY JUIsl Ka’KAOTO CBOMCTBA YPOBHSI B U3MEPEHUHU.

Hassrragemamop Paapaborsa Tim Hzermatearop Faxyamer Kageapa
=
Paspaborsa Mecromamommemme

m m m
Hemmecrss (Tabma gaxTos)

Hoerredencarop Faebsoe Tan
(R s
Pucynok 3 - Cxema «3Be3/1a» i1 Ky0a BbIILYCKA MeTOAUYECKUX Pa3padoToK.

Nudopmanus co Bcex ypoBHEH B UBMEPEHUH XPAHUTCS B OJTHOM TaOIHIC U3MEPEHHIA, Ha-
MpUMep, Ha3BaHUS BBIMTYCKAaeMbIX Pa3pabOTOK M MX THUIl XpaHATCA B Tabmuie «Pa3paboTkmy.

Tabnuna (akToB B cxeMe «3B€3/1a» B HAIIEM MPUMEPE COAEPKUT I'0Jl U3/IaHus JUUIsl OTHOMN
KOHKPETHOW pa3paOOTKH M COOTBETCTBYIOIIME 3HAUCHHUS U3MepeHHid. OHa BKIIOYAET CTONOEI]
BHEIITHETO KJTF0Ya ISl KaXXI0TO M3 TPEX U3MEPEeHUH: pa3paboTka, kadenpa u roj. Tabmuis! n3me-
PEHUI UMEIOT COOTBETCTBYIOIINE KIIFOUEBBIE CTOMOIIBI U 10 OJTHOMY CTOJIOIY JAJIsi KaXKIOTO YPOB-
Hs U3MEPEeHU, Hanpumep, «nentudukarop Mmectononoxenus», «Kabenpa» n «daxynbrery.

3akiaoueHue

Ucnonp3oBanue texHomorun OLAP momoraer oObeAMHUTH pPa3HOPOAHBIC JIaHHBIC W3
KOMIUIEKCAa MCXOJHBIX HH(POPMAIMOHHBIX CHCTEM, B €IMHOM XPAaHWUIUIIE, O0ECIeYuTh HUX
MOJJIEp)KaHUE B aKTyaJbHOM COCTOSSHUM WM TPEJAOCTABUTh WHCTPYMEHTAPUHA IS TOJJCPKKH
MPUHATUSL OINEPATUBHBIX YIPABICHYECKUX  PEUICHUNM W CpPaBHEHMsI IOKazaTelied  BBIYCKa
METOAMYECKUX pa3pabOTOK [0 MHCTUTYyTaM, GakyiabTeTaM U Kadeapam 3a pa3inuHbIe MEPUOIbI
BPEMEHH.
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BLOCKS OF STRUCTURAL MODELING AND SEARCH OPTIMIZATION DISCRETE
CELL-HIERARCHICAL SYSTEMS USING COMPUTER INFORMATION
PROCESSING TECHNIQUES

Abstract: The paper presents the basic building blocks of structural modeling and search
engine optimization of discrete cell-hierarchical systems. Given set of methods for solving
optimization operation of complex production systems and the construction of algorithms for their
implementation.
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systems.

YIK 519.711.3

BJIOKA CTPYKTYPHOI'O MOJEJIMPOBAHUS 1 IOUCKOBOM ONITUMHU3 AN
JAUCKPETHbBIX KJIETOYHO-UEPAPXUYECKHX CUCTEM C HCIIOJIb3OBAHUEM
KOMIIBIOTEPHBIX METOJ10OB OBPABOTKN HH®OPMAIINHN

Annomauun: B pabome npedcmasnenvt 0CHOBHbIE OJOKU CIMPYKMYPHO20 MOOEAUPOBAHUS
U  NOUCKOBOU ONMUMU3AYUU OUCKPEMHbIX KIeMmOouHO-uepapxuiveckux cucmem. Ilpuseden
KOMNJIEKC ~Memo008 peuieHuss 3a0a4y ONMUMUAYUU DeNCUMO8 (DYHKYUOHUPOBAHUS CIONHCHBIX
NPOU3BOOCHBEHHBIX CUCTEM U NOCIPOCHUS AI2OPUMMOG UX Peanu3ayulu.

Knwoueevie cnosa: bnoxu cmpykmypHoco MoOenupo8aHusi, NOUCKOBOU ONMUMUIAYUU,
OUCKPEMHBIX KILeMOYHO-UEPAPXULECKUX CUCTIEM.

CoBpeMeHHOe pasBuUTHE CJIOKHBIX IIPOCTPAHCTBEHHO-PACIIPEIEICHHBIX
MPOU3BOJICTBEHHBIX CHCTEM IMPEANOJAracT HAJIW4YUE CUCTEM ABTOMATHUYECKOIO CIICKEHHUS 3a
MPOU3BOJCTBEHHBIM MPOIIECCOM U CHUCTEMATHUYECKOTO cOOpa TEXHOJIOTUYECKON HH(OpMAIIIH.
[TonHOTa TexHOJNIOrMYEeCKON MH(pOpMaIuy, HakamBaeMo B OBM, mo3BosieT MpUHIIMITHATBHO
M3MEHHUTH MOAXO0J K ee 00paboTKe U MmepeTu OT ATama mogd0pa MOIXOSAIIUX 3aBUCUMOCTEH st
HE3HAYUTEJIbHOTO YHCJIA OMBITHBIX TOYEK K 3Taly MOCTPOEHUS CAMOHACTPAMBAIOLIUXCA CHCTEM

14 ISPC Modern mathematics in science, 30.06.2014


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org
mailto:weenrok@mail.ru
mailto:faisal853450@mail.ru
mailto:lion100@mail.ru
mailto:nagi_farad@mail.ru

Impact Factor (ISI) = 0.307 based on International Citation Report (ICR)

YIOpaBICHUS TEXHOJIOTMYECKUM MPOIIECCOM C OOpaTHOW CBSI3bIO MO OTKIOHEHUIO Ha MHOXKECTBE
3HAYEHUI MMOKa3aTeIel KaueCcTBa.

MeTtononorus aHanu3a, MOJEIMPOBAHUS W ONTHUMM3AIMH CIIOKHBIX TMPOMBIILIEHHBIX
OOBEKTOB JIOJKHA OOECMEYHTh PEIICHHWE 33aJa4d BBHIOOpPA ONTUMAIBHBIX TEXHOJIOTHYECKHIX
PEKUMOB, TIOJYYEHUS MaKCHUMAalIbHO HPUOIIKAIOLIEHCS K 3aJaHHOMY KadyecTBY MPOAYKLIUU
MyTeM HW3MEHEHUS TEXHOJIOTMYECKHX YCIOBHA OOpa0OTKH MONYMPOAYKTAa Ha TOCICAYIOIINX
CTaJNUAX Ha OCHOBE MH(pOpPMAIMH O MpeaniecTByomeil Texnonoruu. OHa npu3BaHa MPeaOCTaBUTh
0oJ1ee MOoHYI0 HHPOPMAIUIO O PETbHBIX 3aTpaTax Mo Bcemy copramenty [1-3].

Peanuzanuus anroputMoB CTPYKTYPHOTO MOJEIUPOBAHMS W IOMCKOBOM ONTHMH3ALUU
JUCKPETHBIX KJIETOYHO-UEPAPXUUECKUX CHCTEM SIBIISIETCS] KOMIUIEKCHOM 3a/ayeil, yuuThIBaromen
3HAYUTENIbHBIM 00bEM MCXOJHBIX JaHHbIX. Mcmosb3yeTcss MoayibHas CTPYKTypa KOMILIEKCa
IIpOrpaMM, Ii€ KaX/blii MOJYyJIb pelliaeT JOKaJIbHYI0 1oa3anady. Ilpouecc noiayyeHuss UTOroBoro
pe3yibTaTta OCYIIECTBISETCS C IOMOIIBIO BBIIOJIHEHUS psaa Moayned. OTKpbITHE AOCTyHa K
IIPOMEXYTOUHBIM pE3yJIbTaTaM YBEIMYMBAET HCCIIEI0BAaTEIbCKUIM MOTEHLIMAA KOMILIEKCa
nporpamMM. JIOMOJIHUTENBHBIM MPEUMYILIECTBOM MOJAYJIBHOIO TPUHIMIA SBISIOTCA YETKO
OTpe/ieNIeHHbIE BXOIHbIE U BBIXOJIHbIE JaHHBIE KaX10I0 MOIYJIS.

3amaya WHTETpalid MOIYyJEH aHalm3a TEXHOJIOTMU BKIOYaeT B ceOsl, MOMHMO
MpeIOCTABICHUS MOAYJeH, O0BEeIUHEHUE BCEX MOA3a4a4 B €IMHOM rpadudeckom naTepderice.

CucreMa WHTErpaluyd MOy mpeIHa3HaueHa Juisi ObicTporo U 3(pPeKTHBHOTO aHAM3a
TEXHOJOTHYECKON MHPOPMAIIUN METOJaMHU, KOTOPBIE MPEIOCTABISIOTCS BXOASIIUMHU B CUCTEMY
MOYJISIMHU.

Cdepa GyHKIHOHUPOBAHUS MPOTPAMMHOI0 KOMILUIEKCA CTPYKTYPHOT'O MOJICITHPOBAHHS U
MOMCKOBON ONTUMU3ALNU TUCKPETHBIX KIETOUHO-UEPAPXUUECKUX CHCTEM JTOCTaTOYHO HIMPOKA.
[Ipeanonaraercsi, 4To TpolECC MPOU3BOJACTBA TOTOBOM MPOAYKIIMH HA MPEANPHUITHH MOXKET
COCTOSITh U3 pa3NUYHbIX dTanoB. OOpaboTka MPOAYKIUU MPOUCXOAUT TO 33TaHHOMY
TEXHOJIOTUYECKOMY MapPIIPYTYy — MHOKECTBY TEXHOJIOTHYECKUX ITAIOB.

B pesynpTaTe mpuUMEHEHHS MPOTPAMMHOTO KOMILIEKCA CTPYKTYPHOT'O MOJICTUPOBAHUS
U TOUCKOBOW ONTHUMU3AIMU JUCKPETHBIX KJICTOYHO-HUEPAPXUYCCKUX CHCTEM  JIOJDKHBI  OBITH
JOCTUTHYTBI Takue Mokaszatenu 3((HEeKTUBHOCTH KaK TOYHOCTh PAcueTOB, COKpalleHHEe 00BEMOB
TPYJOEMKOTO PYYHOTO TpPYyAd, B3aUMOCBSI3aHHOCTh M YJOOCTBO HCIIOIB30BAHUS Pa3IMYHBIX
MOJyJIei.

brioku CcTpyKTypHOrO MOJEIMPOBAHMUS ¥ TIOUCKOBOM ONTUMM3AIMU  JTUCKPETHBIX
KJIETOYHO-UEPAPXUUECKUX CUCTEM, Oa3MpYIOIIUecs Ha KIECTOYHOW HMHTEPIpETAINH, MMO3BOJISIOT
OCYIIECTBUTH BHIOOP CTPYKTYPHBIX DJIEMEHTOB TEXHOJIOTHYECKOW CHCTEMBI M OINPEACIUTH HX
OCHOBHBIE XapaKTepUCTUKH [4-7].

TexHOIOTMYeCKUil MpoIecC MPEACTABISIETCS B BHJE KJIETOK, KaXaas U3 KOTOPBIX
COOTBETCTBYET  OTJAEJIBHOMY TEXHOJOTHYECKOMY arperaty WiIM CTaaud  0oO0pabOTKH.
XapakTEepUCTUKH CBHIPbS, TEXHOJOTUYECKHX (DAKTOPOB ¥ CBOMCTB T'OTOBOW IPOIYKIIHH
OMUCHIBAIOTCS B BHUJIE BXOJOB, COCTOSHUH H BBIXOAOB, (OPMHUPYIOTCS HX an(aBUTHL
Hcrnonp3oBaHue BEPOSTHOCTHBIX W KOHEYHBIX AaBTOMATOB, HTEPATUBHBIX IENEH M CeTei
MO3BOJISIET OCYLIECTBIISITh JIUCKPETHO-apT'yMEHTHOE MOJIEJIUPOBaHUE CJIOKHBIX
MIPOU3BOJICTBEHHBIX cucTeM [8-11].

Merononorus aHanu3a, MOJEIMPOBAHMS, ONTHUMHU3ALMMU CJIOKHBIX IIPOMBIIUIEHHBIX
00BEKTOB MO3BOJISIET UCIIOIB30BaTh TEXHOJOTWYECKUE JAHHBIE, I0TYYEHHbIE HEMOCPEACTBEHHO B
TEXHOJIOTHYECKOM MOTOKE MPOM3BOJCTBA WM  MOJEIMPOBATH TpeOyeMylo HH(POPMALHUIO IO
peanbHBIM 3aKOHAM pacIpeIesICHNs CIIy4YalHbIX BEJIMUUH.

Kommtekc MCTOHOB pCHICHUA 3aJad ONTUMH3AlUNu PCKUMOB (I)YHKI_II/IOHI/IPOBaHI/IH
CJIOKHBIX ITPOMU3BOACTBCHHBIX CHUCTEM M IIOCTPOCHUA QAJTOPUTMOB HUX palu3aluud OacT
BO3MOXHOCTDb MOJIYUYCHUSA ONTUMAJIBHBIX PCIKUMOB O6pa6OTKI/I pPa3jIndYHbIX BUAOB NPOAYKIOHUU U
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BbIOOpa MpoLEayp YIpPaBICHHUsS TEXHOJIOTHEH NpU U3MEHEHMH YCIOBUN MPOM3BOJCTBA, Jpeide
XapaKTEepUCTUK ChIpbs, W3MEHEHMH CTaHJapTOB. B OJ0OKe ocyllecTBiseTcsl aHaliu3 M BBIOOp
KPUTEPHEB OLEHKH 3(PPEKTUBHOCTH ONTUMAIBHBIX PEXKUMOB (DYHKIIMOHUPOBAHMS CIIOXKHBIX
CUCTEM, UCCIEAYIOTCS TEXHOJOTMYECKHE PEXKUMBIL, KOTOpbIE NPEJACTABISIIOTCS B  BHJIE
MHOTOMEPHBIX IIOJIMHOKECTB, CTYCTKOB, IEPEBHEB.

B o0wielt pyHKIIMOHATBHON CTPYKTYpe 0JI0Ka MOKHO BBIICIIUTH CJIEAYIOIINE MOTYJIN:

e Monaynb GOpMHUPOBAHUSA 1IEIEBBIX (QYHKIMI AUCKPETHON ONTUMM3ALMU U KPUTEPHEB OLIEHKU
3G (EKTUBHOCTH PEKUMOB (DYHKIIMOHUPOBAHHUS CIIOXKHBIX IPOU3BOJCTBEHHBIX CUCTEM.

e Moaynb MOUCKAa ONTHUMAJbHBIX PEKHUMOB CJIOXKHBIX IPOU3BOJICTB, C HCIIOJIB30BAHHEM B
KayecTBe IapaMeTpOB  ONTHMM3ALMU  TOJAMHOMKECTB, OOPa30BAHHBIX  CIy4alHBIMHU
BEJTMYUHAMU

e Moaynb IUCKPETHOW ONTHUMHU3ALMM 3aMKHYTOTO MHOXKECTBA CIYYalHBIX BEIWYUH JUIS
pelIeHHs ONTUMU3ALUOHHBIX 3a/1a4 MMOMCKA INI00aJIbHOr0 ONTHMYyMa IPU HMPOEKTUPOBAHUU
PEXUMOB 00paOOTKH CIOKHBIX IPOMBIIUICHHBIX CHCTEM

e Moaynb GOPpMHUPOBAHUS 3aMKHYTOI'O MHOKECTBA ITapaMETPOB CI0KHOM (OPMBI U 1epEBLEB
MEPCIEKTUBHBIX MIOAMHOXKECTB HA OCHOBE KOMITO3UIIMOHHOCTH ITOJIMHOKECTB

e Monynb amantainuu pexuMoB 00paOOTKH B CIIOKHBIX CUCTEMAX

e Moaynb MOJIEIMPOBAHUS U aHAIN3a Pa3HOPOAHBIX JaHHBIX HA OCHOBE PETPOCHEKTUBHON U
TeKylIel nHpopmanun

Mogyne ¢GopMHUpoBaHUS LENEBbIX (DYHKIMH JUCKPETHOM ONTUMM3ALMU U KpPUTEPUEB
oneHK! 3()(HEKTUBHOCTH COJIEPKUT HAOOp LENEBBIX (PYHKIMHA U KPUTEPHEB, UCIIOIB3YEMBbIX IS
UACHTUQUKAIMM ~ CIIOKHBIX NPOIECCOB W pelleHus 3ajad  ONTHMHU3ALUM  PEKUMOB
(YHKIMOHUPOBAHUS CIOXKHBIX MPOU3BOACTBEHHBIX CUCTeM. OCOOCHHOCTHIO KPUTEPHEB SIBIISECTCS
yyeT B3aUMHOIO BIMSHHMA TOAMHOXXECTB COCTOSHUH UM  BBIXOJOB IPOCTPAaHCTBEHHO-
pacIpeaeIeHHBIX CHCTEM.

Mozynb moucka ONTUMANIbHBIX PEXUMOB CIOXKHBIX MPOM3BOJCTB BKJIHOYAET MPOTrPAMMBI
MOCTPOCHHUS CEeTKH (pa30MEeHWsT MHOXKECTBa IapaMETpPOB HAa MHOXECTBO MOJMHOXKECTB
(ampTEepHATHB)) U MYJIBTUCTAPTA HA CETKE (aHATM3a KOHKYPHPYIOILIMX MTOJIMHOYKECTB).

Mozynbe 30HAMPOBAaHUS MHOKECTBA JJISl PEIICHUS ONTHMU3AIMOHHBIX 33734 IOMCKA
r100albHOTO ONTUMYyMa HCHOJIb3YeTCsl Ul OCYLIECTBICHUS IMKIMYECKOIO MOKOOPAMHATHOTO
CITyCKa H TIPSIMOT'O TIOMCKa B MHOXECTBE CITyJaiiHBIX BEIJTUHH.

Mozynb popMHUPOBaHUS MHOXECTB U JIEPEBbEB MEPCIIEKTUBHBIX ITOJMHOKECTB HA OCHOBE
KOMITO3UITMOHHOCTH TIOJIMHOKECTB PEaTM3yeT METOIbI TOKPHITHHA  (0OBeTUHEHHS HECKOJIBKHX
JIOKAJIbHBIX 00JacTel), MOTY4EeHUS] MHOXECTB IapaMeTpOB CIOXKHOM (OPMBI U TOCTPOCHHS L-
JI€PEBbEB NEPCIEKTUBHBIX TOAMHOXKECTB.

Monynp aganTaiuy peKuMoB oOpabOTKH B CIOXHBIX CUCTEMAX PEalU3yeT alrOPUTMBI
ONTUMAJILHOW CTpaTernu ajanTallMd peKUMOB 00paOOTKM  MpH  HM3MEHEHHUH YCIOBUH
MIPOM3BOJICTBA, Apei(e XapaKTePUCTHK ChIPbs, I3MEHEHUH CTAaHIapPTOB.

Mozynb MOJEeNIUpOBaHUs U aHalM3a Pa3HOPOJHBIX JaHHBIX HA OCHOBE PETPOCHEKTUBHOMN
U TeKymed wuHQOpManuy BKIIOYAET MPOrpamMMbl (OPMHPOBAHUS MHOTOMEPHBIX MAaCCHBOB
CIlydaliHBIX BeM4YMH MeToJ oM MoHnte-Kapio, ncnpasieHus rpyObIx MOTPEUIHOCTEH B MacCHBE U
MOJICIIUPOBAaHUS  O0BETUHEHHBIX MHOTOMEPHBIX MAacCHBOB Ha OCHOBE MAaCCHBOB C HEIOJHBIM
nepecevyeHNeM CIIydyaitHbIX BETMYHH.
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TRIBOLOGICAL TESTING OF THE PROTECTIVE LAYER OF LINOLEUM

Abstract: The article presents dependences of the friction coefficient of the protective layer
of various kinds of linoleum from the test time (distance traveled by indenter on the sample).
Key words: sample, friction coefficient, household linoleum, semi-commercial linoleum.

YK 678.016

TPUBOJOI'MYECKHUE UCIIBITAHUSA 3AIIIUTHOI'O CJ0O5 JIMHOJIEYMA

Annomayusn: B cmamve npeocmagnenvl 3asucumocmu  Kodpduyuenma mpeHus
3aUUMHO20  CI0  PA3IUYHLIX GUOO8 JIUHONIEYMA OM  8PeMeHU NPOBeOeHUs UCHbIMAHUL
(npotideHH020 nymu UHOeHmopa no oopasyy).

Knwueevie cnosa: obpasey, Kod(pguyuenm — mpenus,  ObIMOBOU  JTUHOTIEYM,
NOLYKOMMEPHECKUL TUHONEYM.

HauGonee pacnpocTpaHEeHHBIM OTJEJIOUHBIM MaTepUalioM, Ui MOKPBITHS IOJOB M CTEH
pPa3aMYHBIX 1O OJKCIUTyaTallUM I[OMEIIEHUM, SBIseTCS JHUHOJIEYM — IUIOTHOE, THOKOE,
BOJIOHENIPOHUIIAEMOE, HMCKYCcCTBEHHOE MosioTHO [l]. IIpomsBogutenn mnpemiararoT IMHUPOKHUH
aCCOPTUMEHT  ObITOBOrOo  (Majasi  HM3HOCOCTOMKOCTh),  IOJIYKOMMEPUYECKOro  (CpenHss
H3HOCOCTOMKOCTB), KOMMEPUECKOTO (BBICOKAsi M3HOCOCTOMKOCTh) U CIEIHAIBHOIO (CIIOPTHUBHBIE,
OaKTepULUIHbIE, TPOTUBOCKOJIB3ALINE U 3BYKOU3OJIUPYIOIIUE MOKphITUA) nuHOoieyma [2]. Ilpu
BbIOOpE JIMHOJIEYMa HEOOXOAMMO PYKOBOICTBOBATHCS CIIEAYIOIINUM (PaKTOPOM — HHTEHCUBHOCTBIO
MCTHPAHUs 3alUTHOrO CJI08 MaTepHasia Ipy NepeMEeHHON Harpy3ke. 3alUTHBIN CclIoi TnHOIeyMa,
BIIMSIOUIMI Ha M3HOCOCTOMKOCTb, MOKET BapbHpoBaThCs B auana3one ot 0,15 mo 2,0 mm [3].
Haxoxnenne BenuuuHbl Kodd@duLMeHTa TpeHUs (M3HOCA) 3alIUTHOTO CIIOS JIMHOJIEyMa, MpH
NPUIOKEHNH K TOBEPXHOCTH HCIBITHIBAEMOT0 00paslia MojA Harpy3KoW HMHIEHTOpa, MO3BOJHT
OTIPEIeTTUTh U3HOCOCTOMKOCTh MaTEpHalia M €r0 PeabHBIA CPOK IKCILTyaTanuu [4].
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Jlis ucciienoBaHus ObLIM OTOOpaHbl 14 BHIOB JMHOJCYMa, KOTOPBIC MPUMEHSIOTCS MPH
Pa3MUYHBIX YCIOBHSIX OJKCIUTyaTamud. [loAroTOBIIGHHBIE O0Opasmbl [JIsl HCIBITAHUS WMENH
KpYIJIyl0 U KBaJpaTHyio ¢Gopmbl. OCHOBHBIC CBEJCHHS 00 HCCIIEAyeMbIX 00Opa3lax JHHOJIeyMa
npeAcTaBieHsl B Ta0m. 1 [5].

Taoauna 1
Hcxoanblie JaHHBIE HCCIeAyeMbIX 00pa310B
Tonmuna Toamuua
Ne O0JacTh 32U THOI O
Ha3Banue OcHoBa || oOpa3ua, IIpousBoauTe b
n/n NPUMEHEeHUS MM cJ10st
o0pa3na, MM
1 Meranosmc brrToBoit Boiimox 3,0 0,2 «FOTexc»
dansko
o | Peemexr | Homykos- - ppyy 2,0 0.4 IOTeKREH
[lekan MEpPUYECKUN
3 HAebra briToBoit I1IBX 2,5 0,15 «CunTepocy»
Copbona 3
g || FPeemexr - Homyxom- - gy 2,0 0,4 «IOTexo»
Janron MEpYECKH
Pecniekt .
5 Cren 40 briToBoit IIBX 3,5 0,3 «TapxerT»
6 Owera briTopoit Boiinok 3,0 0,2 «Tapxerr»
Mumnoc 2
7 FOparmmuen briToBoit IIBX 3,5 0,2 «CuHTepoc»
bopa 1
8 FOpanmen brrToBoit IIBX 3,0 0,2 «tOTexc»
bpanna 7
IIpembep .
9 Taiipa 3010 briTopoit IIBX 3,0 0,2 «Tapxerr»
10 Hpemiym HOHYKOM_U I[IBX 2,0 0,4 «HOTexey»
Kama MEpYECKUU
11| FPeemexr | Homyxom- gy 2,0 0,4 «JOTexc»
Cren MEpPUYECKUU
12 Apmus briToBoit Boiinok 2,4 0,4 «Tapxerr»
Tanro 3
Nnunnus o o
13 briToBoit Boiinok 3,0 0,2 «CunTepoc»
Kumnm 1
14 M;Jg(;z;m[ Kommepueckuii| IIBX 2,0 2,0 «TapxerT»

'TIBX — Bcrienennas ocHoBa [6, c. 204].

M3HOCOCTOMKOCTHOMY MCIIBITAHUIO HAa BEICOKOTEMIIEPATYPHOM TPUOOMETPE TMOIBEPraanuch
o0pa3iibl OBITOBOTO, MOJIYKOMMEPYECKOTO U KOMMEPUECKOro JimHoleyMa. [IpeacTaBieHsl cxeMa
YCTaHOBKH (KpEIUICHHs) 00pa3lioB U OCHOBHBIC Y3JIbI 00OPYIOBaHUS, HA KOTOPOM BBITOJIHSIIOCH
uccnenosanue (puc. 1) [7].
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Pucynok 1 — IlpoBeaenne ucnbITaHN 3AIIMTHOTO CJI0S1 JIMHOJIEyMA HA
BbICOKOTeMIepaTypHoM Tpudomerpe ¢pupmbl CSM Instruments (L Beiinapus).

HcnbiTeiBaeMble 00pa3ibl 2 COBEPILIANN BpPAIIATEIbHOE JBI)KEHUE (BpallEHHE BO3MOXKHO
B JIBYX HampasiieHusix). OOpa3ibl 3aKperuisuiich (MPUKIEHBAINCh) 38 OCHOBY K METaJUIMYECKUM
miactuHaM. [lnacTuHbl 3aKMMaNKUCh Ha ITOABUKHOM CTOJIMKE 4 C IIOMOILIBIO KyJIadKoB. MHneHTop
3 ycTtaHaBiuBaeTcs Moja yriaoMm 45° (pabouell MOBEPXHOCTHIO KOHTp-TEJa SBISJIACH TPaHBb)
OTHOCHUTEJIBHO OCH ’KECTKOI'0 pbldara /, KOHCTPYKTHUBHO SBJISIOIMMCS JaTYUKOM CHIIBI [§].

Tpubonornyeckre UCHBITaHUS BBIIOIHIIUCH NP CIAEAYIOIIUX 3a/laBa€MbIX IapamMeTpax:
pacIoyiO)KeHUE HHAEHTOpAa  (KOHTpP-TENa) OTHOCUTENBHO OCH  CTOJIMKA, Ha KOTOPOM
ycTaHaBJIMBaeTcsi obOpasel, B paaualbHOM BblpakeHuun — 10,63 MM; JMHEHHas CKOpPOCThb
JBIDKEHUS 00pasna mo HemoABMKHOMY mHAeHTOpY — 10,0 cm/cex; HOpMasbHas BEpTHUKaJIbHAS
Harpyska uHjeHropa Ha oopasen — 10,0 H; npoiinennsiii myTs unneHTopa no oopasmy — 100,0 m;
ckopocTh cOopa manHeix — 5,0 I'm [9]. YcrmoBust mpoBeneHUs SKCIEpUMEHTA: TeMIlepaTypa
okpy»xatouiei cpeasl — 20°C; BnaxHOCTh Bozyxa — 60%. MHaeHTop mumHapudeckoilt popmsl,
nuameTpoM 6,0 MM 1 ayHOM 20 MM, OBUT U3TOTOBJICH M3 TEKCTOJIUTA.

Pe3ynbTaThl NpOBEIEHHBIX HUCHBITAHUN BBIBOJSATCS B JMAJONOBOM OKHE CIIEIUAIbHON
KOMITBPIOTEPHOH TPOTrpaMMBbl yrpaBieHus: TpuOoomeTpoM. IlocTpoensl rpadukm 3aBHCHMOCTH
K03 pUIIMEeHTa TPEHHUs 3aLIUTHOTO cI0s 00pa3I0B OT BPEMEHU IIPOBEICHUS UCTIBITaHus (puc. 2 —
15) [10]. CocrosiHue 3alIMTHOTO CJIOS OOPa3loB OIMPEACICHO MO 00pa30BaBIIMMCS JTOPOKKAM
u3Hoca (puc. 16).
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0,20 ' 169,00 ' 33800 ‘ 507,00 ‘ 676,00 T 845,00
BPBMI HNPOoBRCACHHE HCHKITAHHA T, CCK.

Pucynok 2 — 3aBpucumocTts k03 puumeHTa TPeHUs 3allIMTHOTO 1051 odpa3ua Nel

(MeramoJsnc ®aJIbK0) OT BpeMeHH NMPOBEACHHUS UCIIBITAHUS.

0,36 —

KoaddpuuueHT TpeHNA B
o
3

0,18 ; : i : :

'0.20 200,00 400,00 599,00 799,00
Bpenﬂ nNpoBCcICHAS HCHEITAHHA T, CCK.

Pucynok 3 — 3aBucumocTth k03¢gpunueHTa TpeHUs 3aIMTHOTO ¢Jios o0pa3ua Ne2 (Pecnexkr

IlexkaH) oT BpeMeHU NPOBeAEeHUS UCTIBITAHUS.
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0,60 i

0,50 L {

0,40—

KosadduumeHr TpeHus p

0,20 ' 42,'00 ' 83,I,"0 ’ 125,'00 ’ 167,00[7299] 209,00
Bpeun HPOBCACHEA HCUBITAHHA T, CCK.

Pucynok 4 — 3apucumocTs K03 GuuMeHTa TPEHU 3alIMTHOTO cjost odpasua Ne3 (Jeabra

Cop0OoHa 3) oT BpeMeHH NPOBeJAeHUsS HCIIBITAHUS.
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Bpeun HNPOBCACHHA HCHBITAHHA T, CCK.

PucyHnok 5 — 3aBucumocTth k03¢gpunueHTa TpeHUs 3aIUTHOTO ¢Jios oOpa3ua Ned4 (Pecnekr

JajToH) OT BpeMeHHU NpoBeeHUsI UCTILITAHMS.
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Bpel\m MpoBeJeHIIsA HCNIBITAHHA T, CER.

Pucynok 6 — 3aBucumocTs kK03gpuuueHTa TpeHUs 3aIUTHOTO ¢Jiost o0pa3ua NeS (Pecnexkr
Cren 40) or BpeMeHU NPOBe/IeHUS] HCTIBITAHUS.
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Bllellﬂ HNPOBEACHEA HCOLITANHA T, CCK.

Pucynok 7 — 3aBucumMocTs KO3(pGUIHEHTA TPEHHUA 3aIUTHOIO c1ost o0pasua Ne6 (Omera
MuHoc 2) 0T BpeMeHH NPOBEACHHS UCTIBITAHUS.
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Bpenﬂ HNPOBCACHHN HCHBITAHHA T, CEK.

PucyHnok 8 — 3aBucumocts k03 prnmeHTa TPEeHUs 3allIMTHOTO ¢J10s1 o0pa3na Ne7
(FOpanmen bopa 1) or BpeMeH# npoBeAeHUs UCTIBLITAHUS.
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Bpems npoBe/icHHS HCHLITAHHEN T, CEK.

Pucynok 9 — 3aBucumocTth k03¢ppunueHTa TpeHUs 3aIMTHOTO ¢JI0s o0pa3ua Ne§
(FOpanmen bpanga 7) or BpeMeHH NPOBeeHUs] UCIIBITAHUSA.
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Bpel\m MpoBeaeHHA HCMBITAHHA T, CEKR.

Pucynok 10 — 3aBucumoctb K03gpuueHTa TPEHUS 3AIIUTHOIO ¢JI0s o0pa3ua Ne9
(IIpembep Taiipa 3010) oT BpeMeHH NpPOBeieHUs UCTTBITAHMS.
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Bpeul HPOBECACHHN HCHBITAHHS T, CEK.
Pucynok 11 — 3aBucumoctsb k03¢ punueHTa TpeHUs 3aIUTHOIO ¢J10s oOpa3na NelQ
(ITpemuym Kama) or BpeMeHH NpoBeieHUs UCIIBITAHUS.
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BpeMﬂ NMpoBeaeHHA HCNBITAHHA T, CER.
Pucynok 12 — 3aBucumocthb ko3¢ punueHTa TpeHUs 3aIUTHOIO ¢J10s1 o0pa3na Nell
(Pecniekt Ctemn) OT BpeMeHH NPOBeIeHUsI MCTIBITAHUSA.
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Pucynok 13 — 3aBucumocthb ko3 (ppuiiuenTa TpeHns 3aLIUTHOrO ¢J1051 o0pa3ua Nel2
(Mmnaaus Tanro 3) or BpeMeHH NpoBeieHHsI MCTIBITAHUS.
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Pucynok 14 — 3aBucumocthb K03 puiuenTa TpeHUs 3aLUTHOrO ¢J10s o0pa3na Nel3

(Mannums Kuoium 1) oT BpeMeHH NpoBeAeHUs UCIIBITAHUS.
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BPCMI HNPOBCACHHN HCUBITAHHA T, CCK.
Pucynok 15 — 3aBucumocts ko3¢ puueHTa TpeHUs 3aIUTHOIO ¢J10s o0pa3na Nel4
(Mesonusi 2617) oT BpeMeHH NPOBEACHUSA UCTIBITAHUS.
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0)

Pucynok 16 — 3Hoc 321U THOrO ¢J10s 00pa3noB mocjae TPHOO0JIOrH4eCKNX HCIIBITAHMI: a —
oopazen Nel (Meranosauc ®anbko); 06 — oopasen Ne2 (Pecnekr Ilekan); B — o6pa3zen Ne3
(deabTa CopoOoHna 3); r — oopasen Ne4 (Pecnexkr anton); 1 — oopazen NeS (Pecnexkr
Cren 40); e — oopazen Ne6 (Omera Munoc 2); :x — oopaszen Ne7 (FOpanmen bopa 1); 3 —
oopazen Ne§ (FOpanmen Bpanna 7); u — oopazen Ne9 (Ilpembep Taiipa 3010); k — o6pa3en
Ne10 (ITpemuym Kama); i1 — oopasen Nell (Pecniekt Crenm); M — oopaszen Nel2 (Mansimst
Tanro 3); H — oopazen Nel3 (Maunaus Kuiaum 1); o — odpaszen Neld4 (Mesiogus 2617).
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Ha o6pasnax 7, 8, 9 Bo Bpems MpOBEACHUS TPUOOJOTHUESCKUX MCIBITAHUHA MPOJaBUIAChH
OCHOBAa. 3aMETHBI 3HAYUTENbHBIC KOJEOAHWS JAaTYMKa, OTOOpaKCHHBIE HA COOTBETCTBYIOIIUX
rpadukax. ¥ obpasia 6 oTMedeH NpopbIB (OTCYTCTBHE (parMeHTa) 3alUTHOTO ciiosi. CpaBHEHHE
3Ha4eHUH KOd((UIMEHTa TPEHUS ISl BCEX HCCIENyEeMBbIX 0Opa3loB MPEICTABICHBI B CBOIHOU

Tadymue 2.
Taoanma 2
Pe3yabTaThl peasu3zanum d3KClepuMeHTa
Bpems 3a
O0mee Bpems
3HaueHue u B KOTOpOe
Ne MaxkcumMaJjbHOe NMPOBeIeHUs
Ha3zBanue HayaJje JOCTHUraeTcs
H/H JHAYECHUE ,Ll HCIIbITAHUA,
HUCHOBITAHUA MaKCHUMaJIbHOE ceK
3HAYEeHHUe U, CeK
| || Meranonuc 0,185 0,385 676 845
danpko
| 2 |Pecniexr Mekan| 0,23 [ 0,445 [ 997 [ 997
HenbTa
3 CopGona 3 0,278 0,63 190 209
g | Pecnext 022 0.38 177 190
Hanton
Pecniekr
5 Cren 40 0,3375 0,378 999 999
6 OMeraZMHHOC 0.4 0,62 266 292
7 | IOpanwen 0,27 1,22 266 266
bopa 1
KOpanwen
8 Bpanoa 7 0,28 0,99 172 172
Ilpemvep
9 Taiipa 3010 0,27 0,92 236 236
10 || Hpemmym 0,353 0,47 509 509
Kama
11| Pecnexm 0,25 0,83 282 282
Cmen
12| Hourrus 0,208 0,3 880 880
Tanzo 3
13 || Mmanmas 0217 0,334 186 879
Kuaum 1
| 14 | Menoous 2617| 0,2 [ 0,3 [ 133 [ 604

[Ipy oAMHAKOBBIX YCIOBHUSX, MPOBEIECHHBIX TPUOOIOTUYECKUX HCIBITAHUNA, HAaUOOJbIIAs
M3HOCOYCTOMYHMBOCTh (HAWMEHBIIEe 3HAYeHHE KOd(PPHUIMEeHTa TpeHHs) 3alIUTHOTO CJOs
Habmomaercst y nByx o0Opas3noB — Menoaus 2617 u Uannmusa Tanro 3 (BbLAEICHBI MONYXAPHO
YEpHBIM IIBETOM), HAMMEHBIIas y YeThipex 00pas3ioB — Opammen bopa 1, FOpammen bpanaa 7,
IIpembep Taiipa 3010 u Peciext Cten (Bbla€neHBI MOMYKUPHO KPACHBIM I[BETOM).
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PECULIARITIES OF THE CORROSIVE STATE OF THE IRON COLUMN IRON
PILLAR IN DELHI, INDIA

Abstract: The paper considers the iron column Iron pillar located in the archaeological
complex Qutub in Delhi city (India), which has not corroded for 16 centuries. The mechanism of
atmospheric corrosion in this column has been reviewed. The hypothesis about the
nonappearance of corrosion processes on the surface of the column for a long period of time has
been suggested.

Key words: corrosion, iron column Iron pillar, water film, molecules of water vapour,
dissociation, ferromagnetic domains, Lorentz force.

VJIK 620.193

OCOBEHHOCTHU KOPPO3MOHHOI'O COCTOSIHUSI JEJUHCKOM KEJE3HOM
KOJIOHHBI IRON PILLAR

Annomayun: B cmamve paccmampusaemcs — ocenesnas  Konouna Iron  pillar,
PACnonodicenHas 6 apxeonocuyeckom komniexce Kymyo e e. /lenu (Mnous), komopas 6 meuenue
16 cmonemuii ne noosepeaemcs Kopposuu. Paccmompen mexanuzm pazeumus ammocgepHol
KOppo3uu 6 0anHOU KoJlloHHe. [Ipeonodcena eunomesa 0 HEGO3HUKHOBEHUU NPOYECCO8 KOPPO3UU
Ha NOBEPXHOCMU KOJIOHHbI 8 MedeHue ONTUMeNbHO20 Nepuooa 8pemMeHuU.

Knwuesvie cnosa: xopposus, gcenesnas xononua Iron pillar, nnenmxa enaeu, monexynvi
60051H020 napa, ouccoyuayus, peppomacHumuule 0omenul, cuna Jlopenya.

The ways of corrosion resistance (durability) of metal constructions has been an actual issue
throughout the world. Despite the achievements against metal corrosion the problems are
intensifying due to continuous growth of metal foundation and strong requirements for metal
exploitation conditions. Direct loss due to corrosion (reproduction and replacement of the
equipment out of use) has approximately reached 5.5 billion dollars in the USA in 1955, 250
billion francs in France in 1959, not less than 5-6 billion rubles a year at the end of 1960s in the
USSR [1]. Later, according to the evaluation of the National Standards Bureau, presented to the
USA Congress in 1978, the total annual corrosion loss has amounted to 70 billion dollars in the
USA [2]. The comparatively recent research of the American Federal Administration of
Automobile Roads “Corrosion loss and preventive strategy in the United States”, which
summarized the results of two-year studies held from 1999 to 2001, estimated total annual direct
corrosion losses to 276 billion dollars, i.e. approximately 3% of the gross national product of the
USA [3]. In total, metal corrosion losses and expenses on protection in industrially developed
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countries amount to 4% or more of the national profit. Mostly, the losses due to metal corrosion
are connected with the atmospheric corrosion. This is the most widespread corrosion type, it
appears so often and in various ways that preventive measures against this type hasn’t lost its
actuality.

In this regard, the iron column Iron pillar (Fig. 1) in the archeological complex Qutub in
Delhi city (India) is of great interest, which hasn’t corroded for more than 16 centuries. Many
scientists all over the world have studied this column, but haven’t guessed the riddle — why hasn’t
this column corroded for so long? We have also visually studied this column, and made a
conclusion on the corrosion mechanism of this construction. First, we will give some information
about the history of the column Iron pillar, and other related studies.
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Fig.1 - The iron column Iron pillar in Delhi city

The column was set in the 5th century at about 20 km away from the modern Delhi. It
resembles a truncated cone. The column weighs about 6 tons [4].

A common opinion about the way the column was built hasn’t been given so far. The iron
for the column was taken from the iron ore by means of direct reconstruction using the charcoal.
Due to the charcoal there is little sulfur in the metal. The iron jaw, which is taken during the ore
reconstruction, has to be rolled to squeeze the slag. However, the slag can’t be removed in total,
that’s why there are so many non-metal inclusions in the metal. Metal clods weighing 20-30 kg
are weld by hammering: there are hammering signs and welding lines on the column [5].

Some authors declare that the column was casted. The first contribution was made by
Alexander Cunningham [6]. He stated that the column height is not less than 60 feet (18 m), and
the weight is 17 tons. In his opinion, the column was all-of-a-piece.

Other scientists consider that the column was built by welding the separate blooms weighing
36 kg, which were further hammered. The author [7] thinks that the ancient metallurgists ground
the jaw of wrought iron into powder, and sifted the powder to get pure iron. After that, the pure
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iron powder was heat to redness, so the particles stuck together by hammering. Probably these
iron pieces were used to build a huge column in Delhi.

By the end of the 19th century at least one article saying that the column was welded had
been published [8]. In 1912 the famous metallurgist Robert Hadfield in his work [9] convincingly
stated that the column iron was not pure, and also gave the results of the first chemical analysis on
the column metal. According to his data, the metal in the composition resembles the modern steel
08. Indeed, Hadfield continued stating that the column was all-of-a-piece, referring to
Cunningham. However, Hadfield was fairly corrected in reviews of his paper [10].

Some researchers state that some time ago the atmosphere of Delhi contained increased
amount of ammonia (due to a big number of people and animals) which allowed getting a
protective layer of iron nitrides on the surface of the column in subtropical climate of India. In
other words, the column was as if nitrided by the nature itself [11].

Tourist guides in Delhi city often say that noncorrosive steel was used to build this
monument. However, the analysis held by the Indian scientist Chedari shows, that the Delhi
column does not contain doping elements that increases corrosion resistance (Table 1) [12].

Table 1
Chemical composition of the column material, %
Carbon Silicon Sulfur Phosphorus Nitrogen Iron
0,08 0,046 0,006 0,114 0,032 99,722

There is an opinion that the material of the column is of low-carbon steel clean of sulfur and
contaminated with phosphorus. According to the studies [13], the average chemical composition
of the column (in %) is as follows: carbon — 0.15, phosphorus — 0.25, sulfur — 0.005, nitrogen —
0.02, silicon — 0.05, manganese — 0.05, copper — 0.03, nickel — 0.05, and the remaining is iron.
The amount of copper, manganese, silicon and nickel is connected with the specificity of the
Indian iron ore, but it is within the standard limits.

Some hypotheses suggest that ancient metallurgists consciously or unconsciously created a
special protective layer. In particular, it is considered that the column was treated with
superheated steam, so the steel blueing took place [11].

One more hypothesis about the column appearance is connected with the iron meteor that
fell on the Earth. Scientists say that there is a significant amount of anomaly of the iron of meteor
origin at the bottom of the sea several tens of kilometers away from Mumbai. It is considered that
15,000 years ago a huge meteor fell on this territory, which had been a dry land before. Those
times people considered meteors sacred, and decided to make columns from it in honor of their
gods [14].

As the column has long been the object of cultural reverence, and then, a specific sight, it
has never lacked human attention. The devotions required lubricating the column with oil and
incenses. Due to that the column has always been covered with a layer that prevented it from
corrosion [11].

There is a version, that during smelting the metal “by eye”, which happened in ancient
times, there is a possibility of huge deflections in the metal quality. The column may be one of
these exceptions [7].

There is also a theory, that the iron column in Delhi city is protected with a slag layer,
formed during its preparation. Stone moulds for casting has been found several kilometers away
from the column. A distinctive feature of this mountainous region is a high level of radiation. It is
probable that after casting, the column laid for several years, and due to radiation the upper layer
turned into amorphous iron, which is corrosion-resistant. The chemical composition with high
level of phosphorus, and the amorphous structure of the upper layer iron create corrosion-resistant
cover [11].
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One can not see the familiar traces of rust on the surface of the column. The first one and a
half meter of the column has been polished with the hands of numerous pilgrims. Further the
column is black, and the top of the column is bluish or even brown due to the oxide layer. Several
hypotheses explain that the corrosion-resistance of the overground part of the column is due to the
dry ambient air in Delhi [11]. The Swedish metallographer Y. Wranglen conducted experiments,
in which cut pieces of the column were taken to the seashore and the industrial district of Sweden
(marine and industrial media are the most dangerous for steel), where the pieces completely
corroded. The underground part of the column, which has also been studied by Y. Wranglen, is
covered with 1 cm thick rust. There are also 10 cm thick corrosion pits.

In 1953 Hudson published a message about the speed of corrosion of copper steel and zinc
in areas, including the column area, with different climatic conditions [15]. The atmosphere of
Delhi city was last but one in the list of aggressive climatic conditions, letting only Khartoum city
be the driest. Even during monsoons the humidity of Delhi air exceeded the critical value (70%),
in which steel significantly corrodes, only in the morning. In Delhi atmosphere even loose zinc is
oxidized insignificantly.

The Russian scholars have discovered several never-before-seen peculiarities of the column
[16]. Thus, the foundation forms a vertical energyfield flow (invisible to the eye), whose shape
resembles a candle light 8 m in height and more than 2 m in diameter, wrapping the column
around. The studies held show that there is an additional source of energyfield radiation at the
height of 3 m within the column, which was formed in the form of a small pressed rectangular
packet made from thin sheets of stable radioactive metal (like astatine and polonium). The source
of radiation was put into the column through a drilled and later damped hole. The Russian
scholars suggest that the energyfield cover of the iron column is a reliable protection from
corrosion. It is admitted that the reason for the rust on the column in the area of luting to the
foundation is a water film from rain and dew, which flock on the horizontal surface of the
foundation that lies beyond the energetic cover. Iron oxidizes through this film, and this is a
vulnerable spot of the column.

The Indian scholars from the Kanpur Technological Institute state [17, 18, 19] that the
column contains a lot of phosphorus, which has created a kind of rust preventative layer, having
reacted with iron, water, and oxygen. The scientists consider that the ancient blacksmiths were not
aware of unique chemistry of alloys, and selected iron composition based on the experience.

There are some explanations that the column conserves heat for a long time due to its mass,
and dew does not form on its surface due to local climatic conditions [11].

In accordance with the above mentioned we can make a conclusion, that resistance to
corrosion of the column in Delhi is due to the following factors: purity of the iron, high
concentration of phosphorus, low concentration of sulfur, absence of other metal additives formed
on the surface of the ash cover, high-quality welding, dry and clean atmospheric condition, and
heat effect of the whole column mass. Our opinion leans towards the latter, and we shall offer the
following mechanism of corrosion formation on this column.

On the part of a mechanism, the atmospheric corrosion is an electrochemical process. The
main factor is relative humidity, which defines the intensity of the atmospheric corrosion wear.
Atmosphere consists of mixture of gases called air, in which there are liquid and solid particles in
a suspended state. The atmospheric air on the ground surface is usually wet. It means that it
includes water vapour, i.e. water in a gas state, along with other gases.

The process of atmospheric corrosion takes place and propagates only in case on the surface
of the metal there is a water film of certain thickness, which takes on the properties of an
electrolyte (Fig. 2) [20]. The duration of the propagation of the corrosive process and the quality
of metal, which has turned into corrosive products, depend on the length of the presence of the
electrolyte film on the surface of the metal. The longer the film on the surface dries up, or the
more often it renovates, the longer the corrosive process is, therefore, the more corroded the metal
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is. Despite this fact has been considered before, the mechanism of dissociation of water vapour,
and its influence on corrosion have not been explained.
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Fig. 2 - The mechanism of electrochemical corrosion

We suppose that while the molecule of the water vapour is moving up the place of
evaporation, it is exposed to dissociation and is divided into ions H" and OH" (Fig. 3) due to
friction and blow onto the atmospheric gas mixtures, in which the liquid and solid materials are in
a suspended state. Further, most ions join the water film on the elements of steel constructions,
which cover the disrupted areas of their domain pattern by means of the mechanism presented by
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Fig. 3 - Dissociation of the molecules of the water vapour due to friction and blow onto the
atmospheric gas mixtures
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The ion H' «lost» by the molecule of the water vapour joins another molecule on the water
film on the surface of the element of the steel construction, and forms the hydronium ion H3O".
The reaction of the dissociation of water film is as follows:

H,O0 + H,O < H3;O" + OH" (1)

Due to the ability of the ion H" «to jump» from one molecule to another, the ions H3O" and
OH' are much more movable comparing to other monovalent ions. The anomalous movements of
the ions H3O" and OH™ on the water film are also the consequence of hydrogen bonds between
molecules. These bonds conduce the quick transfer of the ions H'. For instance, one of the protons
of the ion H30" can move along the hydrogen bond by jumping (Fig. 4) [23]:

™ H H H H H*
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Fig. 4 - The movement of the ion H" along the hydrogen bond by jumping

The proton of the water molecule can move along the hydrogen bond in this way,
interacting with the ion OH™ (Fig. 5):
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Fig.5 - The movement of the proton of the water molecule along the hydrogen bond

Both processes cause the migration of electric charge, and in case there is an applied field,
they cause electric current. This, in its turn, propagates the electrochemical corrosion of the
elements of the steel constructions by means of the mechanism presented by us [21, 22]. It means
that the ions H" and OH" in the magnetic field created between the divided parts of ferromagnetic
domains of the elements of the steel constructions will be exposed to Lorentz force. According to
the direction of Lorentz force these ions will gravitate to the disrupted areas of the steel like
gravitating to magnetic poles. As soon as the physical process ends, the chemical one starts. At
the end of the reaction the ions H' recover and are absorbed by the disrupted area of the steel, and
go to atmosphere in the gas form, and the ions OH™ form iron hydroxide. Further, the film of iron
hydroxide (II) Fe(OH), and iron hydroxide (III) Fe(OH); fill in the induced cracks of the
disrupted areas of the steel, which results in the slowdown or termination of the process of
atmospheric corrosion of the surfaces of the steel constructions.

On the part of the mechanism of corrosion propagation in the iron column in Delhi it
directly depends on the heat exchange processes. The climate in Delhi is tropical monsoon. As
everywhere in India, the extremely differentiated rainfall regime is typical to Delhi. The monsoon
comes in June and continues until the late September, when wet air masses from the Indian Ocean
come to the city. The summer in Delhi is hot and long, and the hottest months are May and June
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due to predominance of glowing air masses from deserts. The average temperature in June is
+33,4°C, and the mean maximum is almost +40°C. The winter in Delhi is dry and cool for such
low geographical latitude; however, due to flow of cold air from the Himalayas there is thick fog
in winter in the city. Frosts are rare, but still there are some. The mean annual rainfall is 714 mm,
most of which falls from June to August [24].

As it was mentioned above, the corrosion propagation on the surface of the column needs
the water film. As it is already clear, the climate of Delhi is very dry. During the monsoons the air
humidity in Delhi is about 70%, and the average temperature is about +30 °C. In such conditions
even the water film formed on the column due to rain quickly evaporates.

During the day the column absorbs a lot of heat, and the water film cannot appear on its
surface. At night there is a process of heat dissipation, and the temperature of the column is
always higher than the temperature of the environment ¢, . <t, [25]:

O=cm(t; —t,.), (2)

where: O — heat; ¢ — heat capacity; m —column mass; ¢, — temperature of the iron column; ¢z —
temperature of the environment.

In other words, water does not condense on the surface of the column, i.e. the mechanism of
corrosion propagation set by us before does not start. The cracks on the surface of the column are
not the sources of corrosion propagation. The ions H" and OH™ does not disengage due to the
absence of the water film on the surface of the column, and the existing electromagnetic fields
between the cracks and Lorentz force in them cannot propagate the atmospheric corrosion. In our
opinion, this is the very reason why the iron column Iron pillar located in the archaeological
complex Qutub in Delhi city has not corroded for such a long period of time.
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Abstract: On the basis of new methods and innovative technologies have been researched
the main features of the main national craftsmanship kinds for this historical period. Also in
scientific article basic typical craftsmanship branches of Ganja were investigated for the first time
from the ethnographic-anthropological point of view.
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Introduction

In this ancient city printed cotton and calico fabrics have been widely produced. In
traditional cloth productions the main place took the urban mines. In the early 30s of the XIX
century in Ganja there were more than 164 people - weaving. The majority of these artists were
weaving. In Ganja, which was the most important center of cloth production were produced
different kinds of cotton cloth. Only in the 30s of the XIX century in Ganja were presently
working 30 cloth bench. During one year this machine were producing 2000 of white cloth, 200
top of red cloth (shile) and nearly 400 thin cloth spoke. In general, in Ganja from textile there
were made cotton cloth with simple painting, various kinds’ decorations. In most cases, in the
XIX-XX centuries after coarse calico colored in white colors of, it colored to different colors [5-
7]. History and art of Azerbaijan people as rich and colorful as its nature. On decorations of this
descriptive art are reflected spiritual world, living style, customs and traditions of our nation.
These pearls of art on material preparing and processing techniques are divided into different
kinds. Among these types of craft metal treatment is mostly developed and has ancient history.
Abundance of local raw materials created favorable conditions for development of metal
treatment from ancient times. In general, in the third millennium BC there was high culture of the
Bronze Age in our country, and in the first millennium transition period from Bronze Age to Iron
Age began. In that period in Azerbaijan there were appeared several branches of metallurgy
treatment. Jewelries, daggers, arms, copper products and other samples of art have been treated so
refined, that in nowadays they are protected as very valuable exhibits in famous museums.
Scientific and archaeological researches have proved that Ganja had been the cradle of science
and culture not only of Azerbaijan, but also of the whole East. During 2011-2012 with application
of new scientific approaches, also innovative technologies have been determined by us some new
results about handicraft heritage of Ganja [1-3].

Materials and methods
Investigation of the main traditional craft branches on the basis of new, innovative methods

and technologies is very important. Results of these researches show the significance of different
patterns of craftsmanship kinds as a source in studying of historical past of nations. The increase
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in quantity of handicraftsmen in a city directly has been bundled to population growth. The
competition of production of production plants and factories has not reached still serious level and
consequently was created a favorable condition for spreading of traditional occupations there. In
addition, products of these craft branches have been closely bundled to a life and traditions of the
people, and it would be difficult to replace with their factory production. In the specified period of
history in Ganja developed basically carpet weaving, weaver's business, craft of the tailor,
squeeze men, forge and a jeweler, trades of dyer, the stone mason, the cooper and leather dresser,
weapon business and other similar craft branches.

Among these crafts especially developed carpet weaving. To so wide development of carpet
weaving promoted availability of raw materials. In addition carpets were very widely used in a
population life-both as furniture, and as a curtain, both as sand bed and as a coating for a floor. In
carpet weaving have been held basically women. It has been bundled by that in a Muslim society
of the woman preferred to work in house conditions. However also know cases when men were
occupied with this craft [4]. Tailors and hatters created both national clothes, and clothes in style
of the European fashion. According to the spent explorations there are exact data on wide
development of a jeweler in Ganja in the end of XIX century — in a beginning of XX centuries.
Jewelers basically fabricated ornaments to order. Among them there was a specification. Jobs of
skilful masters amazed even foreigners. Development of trading and economic relations of Ganja
with the next states promoted recognition of local jewels abroad. In middle ages in spheres of
gentle and applied art, Ganja of inhabitants of territory, in agriculture life bone was widely
applied. Bone products, raw materials, that found during investigations in and around Ganja prove
that time bone processing separated from other spheres of craftsmanship. These samples of art
make more ancient history of city culture of Azerbaijan and in whole play nard. There were found
knife handles, rare geometrical decorations, samples of pipe and other instruments here. During
excavations there was found bone products that used as raw materials and cutting with pipe. In
XI-XIII centuries this sphere of art was developing mostly. This thought is proved with a lot of
bone and horn, found in zone of excavation. This period from bone there were prepared buttons,
knifes and etc. Found during archeological excavations and used in wooden treatment and knife,
showed  that at the beginning of XI-XIII centuries in and around Ganja this sphere of
craftsmanship in exist.

Results and discussion

From the investigated national employment carpet weaving, the jeweler, a stone dressing
and strenuously develop on the basis of ancient traditions already dying out ancient trades, such as
a pottery and an art embroidery. Each area of Azerbaijan possesses characteristic environmental
resource bases for it and it promoted development of various crafts. Thus, a number of
employments in Ganja, during the period since XIX century to the middle of XX century, differed
from crafts of other areas of the country.

During our scientific investigations about research of local craftsmanship traditions of Ganja

have been used some main innovative academic methods:

1. Research of local materials of craftsmanship patterns [2-4];

2. Determination of traditional methods and materials of handicraft wares on the basis of
innovative roads;

3. For the first time research of problem of genesis of handicraft traditions on the basis of
production technology and technique of local craftsmanship patterns of ancient and
classical periods;

4. Foundation of the new scientific direction on ethnography and ethnology on the basis of
investigation of sustainable historical features of handicraft branches in research of the
historical past of formation and development of Urban culture;
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5. Investigation of importance of the handicraft patterns as the main source in research of
characteristics of formation and development of Urban culture (formation process of the
features of urban culture) for ancient and classical periods on the basis of scientific
arguments.

It was first of all the trades bundled to a spreading of a city and population grown has
increased demand for craft products [1]. Under such circumstances the handicraft work could not
keep the natural character. Already in a number of branches finished articles have been exposed
on a market. Ganja is one of the richest areas from archaeological point of view. Investigation of
traditional wares of handicraft kinds of Ganja on the basis of innovative methods is very
important and necessary. As a result of ethno-archaeological investigations here were found
samples of material culture that concerned to the stages of different history period. Today most of
them are kept in various museums of the world. Archaeological investigations prove that in this
period the main population of this region had sedentary lifestyle and were engaged with farming
[2]. Works of art, made from metal, for their content and their form are divided into two major
groups. They are products of art and household goods. Made of precious metals gold and silver
jewelries, that prepared by Ganja masters, are divided into 4 main groups for wearing and putting:
neck jewelries - it is included such kind of jewelries, that gold piece coin, imperial, cardamom or
barley, medallions, bracelets, different kinds of beads and etc., jewelries for arms and fingers —
this group include bracelets, bangles and rings with various precious stones as (turquoise, rubies,
pearls and etc.), head jewelries — skull-cap and others, jewelries for clothiers [9].

From the construction point of view, samples of pottery, that concern to Antique period,
also to the period of Hellenism in Ganja, differed in various forms as pictorial vases, ceramic
figures, connected dishes. During the end of Middle Ages and New Period in Ganja and its
regions ceramic has following kinds as building ceramic materials, unglazed ceramic products,
glazed ceramic products. For Middle Ages and New period among pottery products of Ganja
ceramic samples as clay construction materials have great importance. First of all, glazed bricks
that used in construction of most buildings in the XVII-XVIII centuries, and also in great
monuments and the main construction material - air-dried bricks, attracted attention. In addition to
the found samples in residential areas as a result of archaeological excavations, also were found a
lot of brick spoilages. According to such kind mass finding of brick spoilages, we can make the
conclusion, that the bricks used in construction of buildings in Ganja, were wares of local
production.

The formation of pottery on the territory of ancient Ganja is concern to the stages of ancient
history. Basis on research works carried out by the various persons in XIX century and experts-
archeologists at the beginning of XX century in old ruins of the city and surrounding areas there
were found different samples of pottery [11-13].

Conclusions

1. As in many places, production of wool, cotton and silk in and around Ganja made
necessary emergence and development of weaving. In the first half of the XVIII-XIX
centuries, as well as in other parts of Azerbaijan, in Ganja household objects, forging
weapons and jewelries that made from metal were decorated with different technical
ways.

2. Becoming weaving one of the ancient spheres of crafts in and around Ganja was
connected with the rich raw material base here. Presence of useful plant species for
textile, including cotton, high level development of wool area of agriculture-sheep and
goat breeding, camel breeding, horse breeding, presence of cotton cropping in Middle
Ages and finally, regular expansion of silkworm breeding in this area created a
foundation for growth of weaving here [11].
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In traditional production of cloth manufactory trade historically played an important
place. This kind of craft that developed on the basis of local raw materials was tied with
cotton-growing economy.

Since the time of the early Middle Ages, Ganja as other big cities has been the main
center of Azerbaijan in production of cotton cloth. In this ancient city printed cotton and
calico fabrics have been widely produced. In traditional cloth productions the main place
took the urban mines.

Internal conditions of craft department reflected a sort of employment of his owner. In
these departments worked the master and his pupils. In a life of the population of Ganja
the role of craft products was great. These products were widely used inhabitants of
Ganja they decorated conditions of living rooms, with them filled up a dowry of brides.
The dresses created in local departments, suits and caps were an integral part of an attire
of town-dwellers [12].

In comparison with villages though the national clothes in XX century began to
supersede them gradually. It also has been bundled to accruing arrival to Ganja
representatives of other nationalities. Therefore changes in clothes were more marked.
Only female ornaments as an attire constituent part left the national feature.

Closely bundled to an economy and a daily life of the people, craft employment were
one of the basic carriers of national traditions. Its hereditary transfer to descendants was
one more feature of craft business in Ganja. Hereditary jewelers, weavers,
manufacturers of carpets, cobblers, potters and stone borer were especially allocated.
Traditional spheres of crafts are invaluable and reliable sources of studying of culture,
aesthetic taste, outlook of the Azerbaijan people. Ethnographic and anthropologic
exploration of problems and branches of crafts very important, as a way of studying
along with history and culture of the people, years generated political-economical and
relations of production [16-18].
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MATEMATHUYECKOE MOJIEJIMPOBAHUE B YYEEHO-ITPO®ECCUOHAJIBHOM
JAEATEJIBHOCTH

Annomayusn: Ilpeonosceno Gopmuposanue mamemamuieckoeo MOOEIUPOBAHUA 8
VueOHO-npogheccuonanvHol  0esimelbHOCmU ¢ Op2aHu3ayuetl NIAHUPOBAHUSL  HAYYHBIX
UCCIe008aH UL, OPUEHMUPYIOWUXCA HA COBPEMEHHbIE MOOeLU NPOU3B00CEA 000U (opMbl.

Knrouesvie cnosa: npobnema, uamemamuueckoe MoOenuposaHue, obpazosamue,
NIAHUPOBanue, OPeaHU3aAYuUsl.

[IpoGniema  ¢dopMUpPOBaHHS  MATEMAaTHYECKOTO  MOJCIHMPOBAHUS B y4eOHO-
npodecCHOHAIbHON JEsITeNTbHOCTH CBS3bIBACTCSI C OpraHu3aluedl  IUIAHUPOBAaHUS HAay4YHBIX
UCCIIEI0OBAaHUM, OPUEHTHUPYIOIMXCS HA COBPEMEHHBIE MOJEJINM OpraHu3alliy IPOU3BOJCTBA
mo0oi hopmsr [1].

JUia  opraHu3anuu  METOAMKM  OOydY€HHs  PELIEHUIO0 33Jad  MaTeMaTU4eCcKOro
MOJIETUPOBAHUS PACCMOTPUM MPOU3BOJICTBEHHYIO 33/1a4y C IBYMS IIEpEMEHHBIMHU [2].

Tpedyetcs. 1) CoctaBuTh MOJENh UCXOMHOU 3amaun. 2) OnpenenuTs, CKOJIBKO U3IETUl
Ka)KI0T0 BHJIa JOJDKHBI TIPOU3BECTU MPEINPUITHS, YTOOBI CTOMMOCTH U3TOTOBJICHHOM MPOTYKIIUU
OblJTa MaKCHMAJbHOM, MPUMEHsS TeoMeTpuyeckuii u cumruiekcHbii Metoa[3]. 3) CocraBuTh
MOJIeTIb JIBOMCTBEHHOM 3aJaud M, WCIIONB3YS COOTBETCTBUE MEXAY NEPEMEHHBIMH NpPSIMON U
JIBOIICTBEHHOM 3a/ay, BbINKMCATh ONTHUMAJbHOE pEIIeHHE JBOMCTBEHHOW 3amauu. 4) Haiitu
pelleHre  JABOWCTBEHHOM 3a/layd  JBOMCTBEHHBIM cHUMILIEKc-MeTonoM. [lo  pemieHuro
JIBOMCTBEHHOW 3a/1aud ONPENIETUTh UCXOJHOM OTBET MO TeopemaM JABoMcTBeHHOCTU. 5) Haiitu
pelIeHrne UCXOTHOM U JIBOMCTBEHHBIX 3a7]a4 C MOMOIIBI0 KOMITBIOTEPHBIX MporpamMMm. CpaBHUTH
pe3ynbTaThl, C pe3yJibTaTaMH IOJyYE€HHBIMU HemocpencTBeHHo[4]. 6) JlaTh 3KOHOMHYECKHUI
aHaJIU3 OCHOBHBIX W JIOMOJHUTENBHBIX MEPEMEHHBIX, ONPENEIUTh ACPUIMTHOCTh CHIPbS. 7)
OrnpenenuTh HOPMBI 3aMEHSIEMOCTH pecypcoB. 8) OnpeneauTs 1eIeco00pa3HOCTh BKIIOUCHHS B
TUTaH TMPOU3BOACTBA N-ro BuAa u3aenus Pu.[5] 9) BeisiBUTH HanpaBieHus: USMEHEHHS Y3KUX MECT,
oOecreynBaroUie MolydeHne HamOoJbIIero skoHomuueckoro s¢gdekra. 10) Ilposectn anamus
MCXOJIHOM 3a/1auu Mo MpejesiaM BO3MOXKHOTO U3MeHeHus ko3 duumenTon neneBoi pynkuuu. 11)
Haiitu 1nenouncineHHoe pelleHHe HWCXOJHOM 3adaud MeronoM ['oMopu U HpUMEHEHHEM
KOMITBIOTEPHBIX MPOTPAMM.

TakuM 00pa3oM, cTyaeHTaM IMpeajiaraeTcs paccMOTpeTh Leiblid OJ0K 3amad, pabora c
KOTOPBIMU TO3BOJISIET aHAJU3MpPOBAaTh HOBBIE NPHUEMBbl TOWCKa pelleHus. B pesynbrare
BBIMIOJHEHUS TIPEAJIOKEHHBIX 3aJaHUM CTYIEHThl HCIOJB3YIOT CIEIYIOIIUA NpHEM TOHCKa
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pEILICHUs U COCTABJICHUSA 3a/1a4yy - BblelieHne 0a3uca U MOCTPOSHUE Ha €ro OCHOBE HOBOT'O OJIOKa
3ama4[6].

[TocTpouM Tabnuily SBISIOUIYIOCS OPUEHTHPOBOYHOM OCHOBOM 00YUYEHHsI PEIICHHUIO 3a/1a4
MaTeMaTHYECKOro MojeiarpoBanus. OHa IpeCTaBiseTCsl CAEAYIOIMMU dTanaMu: 1) BblIeIeHNE
MIPOM3BOJCTBEHHONW 3ajgauu; 2) ONpeeNieHue 4Yucia MEPeMEHHBIX (JIBe MepeMeHHbIe); 3)
MMOCTPOCHUE IKOHOMHUKO-MaTeMaTU4ecKoi Mojenu[8]; 4) BbleJIeHUE METOJOB pEUICHUsl 3aJauu
(reomMeTpUYeCKUi, CUMILIEKC-METO/I, ABOMCTBEHHBIM CHUMILIEKC-METO/I, IIEIOYHCICHHBI METO/);
5) opraHuzanys 3KOHOMHUKO-MAaT€MaTUYECKOro aHalln3a; 6) MpoBepKa pe3ylbTaTOB C INOMOIIbIO
KOMITBIOTEPHBIX TPOTPAMM

B nanHOM ciywyae mnpeacTaBiIeHO MaTeMaTHYECKO€ MOJECIMPOBAHME HSKOHOMUYECKUX
MIPOLIECCOB U TOCTEA0BATEIbHOE YCTAHOBJIEHUE JIOTUYECKUX MPUUYMHHO-CIEACTBEHHBIX CBS3EH
U o0ecrieueHusl BO3MOXHOCTU HAOJIIOJEHUs, KOHTPOJIA M ynpasiieHuss UMU. Vcnonb3oBaHue
apceHaja MaTeMaTU4eCKUX METOJIOB MO3BOJISET pa3paboTaTh ONTUMAIbHbIE BApHAHTHI PELICHUI
3a/1a4 KOMMEpPYECKOU JesiTeIbHOCTH[9].

Pe3ynbTarhl BIMSHUSA PAa3TMYHBIX SKOHOMHYECKHX CHUTYal[Mil HA ONTHUMAlbHOE pElICHHE
MOKHO TIOJyYUTh B XOJIe¢ IPOBEJIEHUS SKOHOMHMKO-MaTeMaTHUecKoro asanuza. Ilostomy
HauOONBIIMKA HMHTEpEeC MPEACTABIAIOT 3aJayd, 0co00e BHMMAaHUE B KOTOPBIX  ynessercs
3aKJIIOUYUTEIBHOMY J3Taly padoThl — MOCTPOCHHIO HKOHOMHUKO-MAaTEeMAaTHUYECKOTO aHajiu3a.
IIpoBeneHne SKOHOMHMKO-MATEMATHUECKOTO aHajau3a IIOCJE PEIIEHUs 3aJadd IpEeaIoJaract:
KOPPEKLMIO M aHAJINU3 IMOJYyYEHHBIX PEe3yJbTaTOB B COOTBETCTBMM C IapaMeTpaMu 3aJaud U ¢
ydeToM BbIOpanHoro merosaa pemenus[10]. IlpoBepka pe3ynbTaToOB peIICHUS U MOCTPOCHHS
HSKOHOMHYECKOTO aHaJM3a ¢ MOMOIIbI0 KOMIBIOTEPHBIX MPOrpPaMM IMO3BOJISIET JaTh NMPaBUIIbHYIO
OLICHKY YpOBHSA JOCTM)KEHMs IIOCTaBlIeHHOW unenu. [IpuMmeHeHMe MeToga IICHMXOJIOrO-
MeJarornyeckoro  CUCTEMHOr0 aHaju3a I03BOJSET aJeKBATHO YIPABIATH IPOLIECCOM
(dbopMHpOBaHHUS UCCIIETOBATENBLCKUX YMEHUI.
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application of computer algebra system Maple is given. Method of the matrix exponential for
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YAK 372.851.2

METOAAMYECKHE OCHOBbI PEHIEHUSI CUCTEM JUHEWHBIX
JNOOEPEHIIUAJIBHBIX YPABHEHUU B MAPLE

Annomayusn: Paccmampusaemcs npumenenue cucmemvl KoMnviomepHot aneedopvl Maple
Onsl pewtenuss cucmem Ou@@epenyuanvubix YPasHeHull ¢ HOCMOSAHHLIMU KO duyuenmamu.
Toxazvieaemest Memoo MampudHol IKCHOHEHMbL 0I5t 0OHOPOOHBIX CUCTEM.

Kniouesvie cnosa:  Cucmema ouggeperyuanivHvlx YpasHeHuil, Memoo MampuiHol
IKCNOHEHMbl, MAMPUYa, CcOOCMEEHHble 3HAUEHUs, COOCMBEHHble GEeKMOPbl. NPUCOCOUHEHHBLE
BEKMOPBHI.

MeTtobl perieHtst IMHENHBIX YPaBHEHUI U CUCTEM COBEPILEHCTBOBAINCH HA MPOTKEHUN
Bcero 19 Beka, M Kak W3BECTHO PEIIAIONICE BIMSHUE OKa3ajdd YCIexu anreOpnl. BelsicHeHue
aQHAIOTHIA MEXAYy JIMHEHHBIMH anreOpanueckKuMH W JHHEWHBIMH IudQepeHnrnanbHpIMU
YPABHEHUSIMH SIBUJIOCHh MCXOAHBIM ITYHKTOM CHMBOJIMYECKMX METOJOB, HaumHas ¢ bpuccona u
Kommu. Co3ganue BeiipmitpaccoMm TeopuM 3JI€MEHTapHbBIX JEIUTENIe MO3BOJIMIO BMECTE C
KopmanoM mocTpouTh OOUIYI0 TEOPHUIO JUHEHHBIX CHCTEM YpPaBHCHHH C TOCTOSTHHBIMH
KO3 PHUIHEHTaAMH.

Ha coBpemeHHOM »3Tame BaXHbIM JUIl NPWIOKEHUN SBISETCS SKOHOMHBIE METOJIbI
HAXOXXJCHHE aHAJUTUYECKOTO pemieHus MudQepeHnanbHbpIX ypaBHeHU. B cBsi3u ¢ 3tuM, ¢
KaX/bIM JHEM BO3pacTaeT pojib OBICTPO pa3BHUBAIOLIEHCS CHUMBOJBHOM MM KOMIBIOTEPHOU
MaTEeMaTHUK{, B  CHEKTp 3a/Jad MAaTeMaTHYEeCKHX IaKeTOB KOTOPOW, BXOJUT IPOBEJECHUE
MaTeMaTHYeCKHUX UCCIIEOBAHMA, TPEOYIOMINX BBIYMCICHUN 1 aHATUTHUECKHUX BBIKJIAIOK.

[IpencraBuM METOMKY peLIEHUs] CUCTEMBI JIMHEHHON nuddepeHaibHoil 0qJHOPOIHOM
CUCTEMBI C TIOCTOSTHHBIMU KO3 PUIIeHTaMu

x=Px,
UCIIOJIb3YS] METOJ, MATPUYHOM 3KCIIOHEHTHI .

[Tpu pemennu nuddepeHnuanbHbBIX CUCTEM HEOOXOAUMbI 3HAHUS JINHEHHOM anreOpbl i
TOT0, YTOOBI BBHIOJHUTH MAaTPUYHO-BEKTOPHBIC BBIKJIAJKH, YTO 3aHMMAET JIOCTATOYHO MHOTO
BpeMeHH. B cBA3M ¢ 3TUM, mpejacTaBisieMas METOAMKA pelieHus AudQepeHnnanbHbIX CUCTEM
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MoJIpa3yMeBaeT MHTEHCHUBHOE HCIOJb30BaHHE CPEACTB JHMHEWHOU anreOpbl. CeaHc paboOThHI C
MAPLE naumHaeTcsi ¢ BBeIcHHEM KOMaH/bl restart:

>restart;with(linalg):

PaccmoTpuM MeTOMMKY pelieHus JIMHEWHON O JHOpOoAHON Aud depeHITaaIbHON CUCTEMBI ¢
MOCTOSTHHBIMU KO3((UIIMEHTaMU Ha TpUMeEpe, Iie MaTpHia Ko3()(UIIMEeHTOB UMEET Pa3uIHbIe
JIEUCTBUTENIbHBIE COOCTBEHHBIE 3HAYEHUS A :

ax_ 3x-y+z
dt rre
dy
— =—-x+5y—2z,
dt Y
dz
—=x-y+3z
a7
PemaeMaH CUCTEMA UMECCT BU
X=A4-X(1),
rac
3 1 1 @
— x(1) ”
A=|=1 5 -1, XO=|y0) | . | dv|
1 -1 3 z(¢) | odr
dz
dt

Beoaurcs Marpuna A u onpenensercs eqMHAYHAsA MaTPULA PasMEPHOCTH 3 X3, KoTopas

HY’KHa IJIA BBIYHCIICHUA CO6CTBCHHI)IX 3Ha‘ICHI/II71 MaTpUulbl A .
>A:=matrix([[3,-1,1],[-1,5,-11,[1,-1,3]1]);I3:=diag(1,1,1);

A=|-1 5 -1
I -1 3
1 0 O
$3:=/0 1 0
0 0 1

JInst  BBIUMCIIEHHUS COOCTBEHHBIX 3HAYEHHMH M COOCTBEHHBIX BEKTOPOB MAaTpPHIIBI
K09()QUIMEHTOB HYKHO BEIYHCIUTE onpenenuTens det (4 — Al):
>Q0:=charpoly (A,lambda) ;

00:=X>-111*+36X1-36
> solve (Q0=0) ;
6,2,3

Haxoaum cOOCTBEHHBIE BEKTOPHI MATPULBI A :
> eigenvectors (A) ;

[37 17 {[1’ 1: 1]}]9 [29 1’ {[_1505 1]}]9 [6’ 1’ {[17 _27 1]}]

Kaknpiii U3 3TUX CHUCKOB COOTBETCTBYET OJHOMY COOCTBEHHOMY 3HaueHuto. CHauasa
YKa3bIBAETCSl caMO COOCTBEHHOE 3HA4YCHHE, 3aT€M €ro KpaTHOCTb, 3aTe€M B (PUTYpHBIX CKOOKax
MEePEUYHCIISTIOTCS COOCTBEHHBIE BEKTOPHI. 3aIIOMHUM 3TH BEKTOPHI:
>el:=vector([1l,1,1]) ;e2:=vector([-1,0,1]) ;e3:=vector([1,-2,1]);

el =[1,1,1]
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e2:=[-1,0,1]
e3:=[1,-2,1]
B MAPLE cymecTByloT crnenuanbHble KOMaHABI Uisi COOPKHM MaTpHIl MO CTOJIOIaM,
KOTOPBIE MBI UCIIOIb3YEM:
> P:=augment (el,e2,e3) ;J:=diag(3,2,6) ;

1 -1 1
P=1 0 -2
1 1 1
3 00
J=0 2 0
0 0 6

dyHIaMeHTaIbHAS MaTpUIla peNIeHUH OJHOPOJHOW CHCTEMBI HAXOAHUTCS 1O (opmyse
H({)=P-e":

>H:=evalm (P&*exponential (J,t)) ;
BRED) (21 (61) 7
e —e e

| @ 6
H:= e( 0 0 -2 e( g

G @D (60)
(S (3 € ]

Tpancnonupyem matpuny H (t)_:

> F:=transpose (H) ;
r (31) (31) (307
e e e

— 2t 2t
Fi=|_e®" 0 e 20

(61) (61) (61)
e —2e e

N renepp, 3Has (GyHAAMEHTAJIBHYIO MAaTpULly pELICHUHA 3alUChIBAa€M  pEIIEHUs
Qg QepeHIaTbHON CUCTEMBI:

>FF:=Matrix (row(F,1)) ;

FF = [e(3f) e(3f) e(3f)]
>Cl:=Matrix(3,1,[C[1],C[2],C[3]]1);

Cl
Ccl:=| C,
C3
>X[t] :=FF.C1;
X =" c+e""c +e )

>FD:=Matrix (row (F,2)) ;
FD=[_?" o &?"

>C2:=Matrix (3,1, [C[1],C[2],C[3]1]);

1

C2 = 2

a O 0O

3
>Y[t]:=FD.C2;

Y, = [—e(zt) C, + e(zt) C,]

>FG:=Matrix (row (F,3));
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FG=[e“" e ¢
>C3:=Matrix (3,1, [C[1],C[2],CI[31]1);

¢,
c3:=| C,
G,
>Y[t] :=FG.C3;
Y = [e(m C -2 e(ﬁt) C2+e(6t) C3]

Meroauka pemieHus JIMHEHHOW OJHOPOAHOM A (epeHHUaNTbHOH  CHUCTEMBI  C
NOCTOSSHHBIMUA KO3 (uIMeHTaMu, TAe  MaTpuia  Kod(QQHUIMEHTOB  HMMEET  KpaTHBIC
JIefCTBUTEbHBIE COOCTBCHHbIE 3HAUCHUsI A PACCMOTPHM Ha MPUMEpPE TAKOM CHCTEMBI:

xX=2x+y+z,
y=-2x-z

z=2x+y+2z

Pemraemas cucreMa UMeeT BULI

X=4-X0@),
rac

2 1 1 dx

x(1) 7
A=|-2 0 =11, X(©)=| »() ey

2 1 2 2(?) | oar

dz

dt

BBoiuM HIeHTUYHBIE ONEpaLvU JIJIsl PACCMAaTPUBAEMOM CUCTEMBI, ONIMCAHHBIE B METO/IUKE
pelieHnusT  JIMHEWHOW  OomHOpomHOW  nuddepeHIranTbHO  CUCTEMBI € MOCTOSHHBIMH
kodddunmenTamMu  , rae MaTpula Kod(pQUIMEHTOB HMEeT pa3IUyHble JACHCTBUTEIbHBIC
COOCTBEHHBIE 3HAUCHHS A , BIIOTH 0 HaXOKIEHUS COOCTBEHHBIX 3HAUCHHH :
> eigenvectors (A) ;

[25 15 {[1: '292]}]5 [192: {[Oa'ls 1]}]

B nannom cinyuae cucrema MAPLE coobmiaeT, 4To cOOCTBEHHOE 3HAYCHUE A =2umeer

o E
KpaTHOCTb M =1u COOCTBEHHBIH BEKTOp (1,—2, 2) , a coOcTBeHHoe 3HauyeHne A=1 nmeer

kparnocts m=2 (I,~2,1)" u Tonbko oguu co6ereennsiit Bexrop (0, —1,1)". 3anomunaem s1u

BEKTOpA:

>el:=vector([0,-1,1]) ;e2:=vector([1,-2
el :=[0,-1,1]
e2:=[1,-2,2]

CoOCTBEHHBIM BEKTOP €, COOTBETCTBYIONIMH COOCTBEHHOMY 3HaucHHIO A =1 momken

/21);

UMETb OJIMH IIPUCOEIMHEHHBIN BEKTOP p,, YAOBICTBOPSIOMUI ypaBHeHuto det (4 —Al)- p, =e,.
Haxoaum npucoeInHEeHHBIN BEKTOP P, :
>AA:=evalm (A-I3);Q:=linsolve(AA,el);

50 ISPC Modern mathematics in science, 30.06.2014


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org

Impact Factor (ISI) = 0.307 based on International Citation Report (ICR)

1 1 1
A4 :=|-2 -1 -1
2 1 1
O=[1,-1-_17, 1]
KomnbroTepHasi cucremMa BBIJAET OTBET C MapaMeTp ¢, KOTOPBIM BIIpaBe BbIOMPATh IO
cBoeMy ycMoTpenuto. [lonoxum ¢, =1:

>Q:=[11_1__t[1] r_t[1]];
subs (_t[1]=1,Q);

O=[1,-1-_¢, 1]
[1,-2,1]
W 3anoMHMM NOJTyYHBIINICS TIPUCOECINHEHHBIN BEKTOD:
>pl:=vector([1,-2,1]);
pl=[1,-2,1]
Tenepr cocraBisieM corjiacHo Teopun JAupdepeHIualbHbIX CUCTEM COCTaBIIsIEM
KOpAAHOBY (popmy, KOTOpast Oy/IeT UMETh JIBE KJIETKHU:
A=P-J-P,
P = [elapl aez]v

J{JZ(D o]
0 J2)

BBomum cnernuanpHbie KOMaHABI 11 (OPMHUPOBAHHUS >KOPIAHOBBIX KJIETOK M YXKE
W3BECTHYIO KOMaHIy COOPKHM MaTPHI] 110 CTOJIOIaM:
> P:=augment (el,pl,e2) ;J:=diag(JordanBlock(1l,2) ,JordanBlock(2,1)) ;
0 1 1

P=[-1 2 -2

1 1 2
I 1 0
J=(0 1 0
0 0 2

[TpoBepum NpaBUIIBHOCTH MPUBEICHHS MAaTPHUIIBI K KOPJIAHOBOM opme:
>evalm(P&*J&*P* (-1)) ;
2 1 1

220 -1
2 1 2
Pe3ysibTaT, Kak BHIHO, COBIAAaeT ¢ Marpuuei KoddouimentoB A. 3Has KOpHaHOBY

o Ji

(GopMy, HETPYIHO MO M3BECTHOM (OpPMyJe 3amMCcaTh MATPUYHYKO DKCIIOHEHTY €, JUIs 3TOro
UCIIONIb3YEM CTIeMANBHYIO (PYHKIIHIO:

>eJt:=exponential (J,t);

e te 0
eJt:=|0 e 0
o o "

U Teneps yxe 3amuchBaeTCsS GyHIAMEHTAIbHAS MATPULIA PEIICHUI OJJHOPOTHON CHCTEMBI
H({)=P-e":
>H:=evalm(P&*edJt) ;
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20 7
0 e e )
H=|_¢" _—te'-2¢e" -2 em)
24
e te' +e' 2e( )

Tpancnonupyro matpuny H nonydaem (yHIaMEHTAIbHYIO MATPHILY PEIICHUIA:
> F:=transpose (H) ;

0 —e! e
F:=| e —te'—2e" te'+e'
21) 2t (2¢
e( -2 e( ) 2e )

[locneanuii mar - 3anUChIBa€TCA pelIeHus] UCXOAHON AU depeHInanbHON CUCTEMBI.

Metoauka pemieHHss JMHEHHOW OJHOPOAHOM  MuddepeHIMaIbHOR CHCTEMBI ¢
MOCTOSIHHBIMU KO3 UIIMEHTaMH, TJe MaTpuua KOd(PQPUIMEHTOB HMMEET KOMILJIEKCHBIE
COOCTBEHHbIE 3HAueHHWs A HE OTIUYACTCA OT METOAMKH pEIICHHS JIMHCHHOW OIHOPOIHOMN
nuddepeHmanbHOM CUCTEMBl C TIOCTOSHHBIMU Kod(dduimeHTamMun , B KOTOPOM MaTpwuIiia
K09 (DUIIMEHTOB HWMEET pa3lIMuHble JCHCTBUTENbHBIE COOCTBeHHBbIE 3HadeHus A .Orimune
BO3HMKAaeT npu (GopMHUpPOBaHUMM (yHIAMEHTANbHOW MAaTpHUIBI pELICHWH, KoTopas B
paccMaTpuBaeMOM CiIy4ae SBJSIETCS KOMIUIEKCHOW. st Toro, 4roObl pe3yiapTaT ObLI
BEIIECTBEHHBIM, HCIIOJIB3YIOT CBOWCTBO (YHAAMEHTAJIBHOW MAaTpHLBl: JI000H  cronbern
(GyHIaMEeHTaIbHON MaTpUIlbl SBJISETCS YAaCTHBIM pemeHueM. Toraa, modast KoMOUHAIMs JTF0OBIX
ee CTOJIOILOB TakXke OylIeT SBIATbCA pEIIeHHEeM, KOTOPYH0 MOMKHO 3aMEHHUTh OJHUM U3
YYacCTBYIOIIMX B KOMOWHHUPOBAHUU CTOJOLOB. VIMest B BUIy, 4TO NEHUCTBUTENIbHYIO U MHUMYIO
YaCTU KOMILJIEKCHOT'O YHCJIa MOXKHO MOJTyYUTh KOMOMHUPOBAHUEM €0 CaMOI'0 U COIPSKEHHOTO K
HEMY MPUMEHSIOT 3TU W3BECTHBIE (AKThI AJI CTOJNOIOB (PyHAAMEHTAIbHOW MATpULIbL. 3aMeHss
CTOJNOLBl KOMIUIEKCHOM (yHIaMEHTanbHOM MaTpuileii BHOBb IIOJIyYU€HHBIMH BEKTOPaMH,
MOJIy4alOT MOJTHOCTHIO BEIIECTBEHHYIO (PYyH/IaMEHTAIbHYI0 MATPHILy PEILICHUH.

JlaHHasE METOAMKA I03BOJIIET HAXOJUTh AHAIWTHYECKUE DPEUICHHs IpH JII0OOM dHcIiIe
BXOJISALINX ypaBHEHUH (M HEU3BECTHBIX (QYHKUUHN ) B cucTeMy auddepeHnalbHbIX ypaBHEHUH ,
4TO SIBJISIETCS €€ JOCTOMHCTBOM, HO IIPU 3TOM CIEAYET Y4YeCTb, YTO HPHUXOAUTHCS BBOJUTH
orepanuy JUIsl YIpOIIEHUS! pallMOHABHBIX U UppalMOHAJIbHBIX BbIpaskeHui. [Ipumepom stomy
CIIYKMT HaXOXKACHHUE PELICHUS 1JIs CIEYIOIIEH CUCTEMBL:

X=2x—y+z+2w

y=x+2y—z+w

z=X—y+2z+w

W=Xx+2z+w

b

y KOTOpOH COOCTBEHHBIE 3HAu€HHs (KpoMe€ JeHCTBUTENBHBIX, HppallOHAJbHBIE 4YHCIA) U
COOTBETCTBYIOIINE COOCTBEHHBIE BEKTOPHI MATPUIIBI KOI(DPHUIIMEHTOB :

> eigenvectors (P) ;

(2492, L{[V2, L1 L1242, 1, {[=/2, L1, 11} 1, [0, 1, {[-1,0,0, 1]} ],

o [3203))

CDYH,Z[aMCHTaHLHaﬂ MaTpuia UMCCT BU:
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i 2<u+ﬁw) (—(=2+42)1) 7]
e ﬁe 5 3o

T2+ )22 (2+2)(+2) T 3°
2é@+ﬁﬁ> Jjee@mwﬂo 5o

| a2 e ar)

' 2éu+ﬁﬁ> ¢§e«vwwﬂn G
(22221 (2+42)(1+42) ‘

zéu+ﬁw) ¢§e&vwwﬂm 4 6o
| (2+/2)(1+2)2+2)([2-1)  (2+42)(1+42) 3¢

Ilocne BBemenuss mpeoOpa3oBaHuii (QyHIaMEHTalbHas MaTpulla HMeeT Ooee
YIPOLIEHHBIN BUJ], HEXKEIN paHHEe:

f:=matrix (4,4, [simplify(F[1,1]) ,simplify(F[1,2]),F[1,3],F[1,4],si
mplify(F[2,1]) ,simplify(F[2,2]) ,F[2,3],F[2,4],simplify(F[3,1]),si
mplify(F[3,2]),F[3,3],F[3,4],simplify(F[4,1]),simplify(F[4,2]),F|
4,3],F[4,4]1]);

_e((2+ﬁ)z) ﬁe(f(fhﬁm { éem)_
(=2+42) (1+4/2) 3
(2+42)1) ﬁe(_(_ZJrﬁ)t) (31)
e - 2e
. (2+4/2)(1+4/2)
((2+42)1) %59“FMJBO (30
e - 0 e
(=2+42)(1+4/2)
e((2+ﬁ)z) B ﬁe(_(_Hﬁm ﬂe(3t)
(2+/2)(1+42) = 3
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PEDAGOGOMETRIKA AND MATHEMATICAL MODELING
EDUCATIONAL ACTIVITY

Abstract: Proposed formation of a new applied science - pedagogometriki - of
mathematical modeling of the system integrity of the educational process on the basis of
mathematical modeling of psychological and pedagogical theory of activity, psychological and
pedagogical System analysis and stepwise formation of mental actions with respect to integrity of
the system life cycle.

Key words: pedagogometrika, mathematical modeling, activity theory, system analysis, the
gradual formation of mental executing.

YK 372.851

HEJATOTOMETPUKA U MATEMATHYECKOE MOJAEJNPOBAHUE
YUYEBHOU JESATEJBHOCTH

Annomauun:  Ilpeonosiceno  hopmuposanue  HOB0U  NPUKIAOHOU — HAYKU -
nedazoecomMempuky - 0 MAMeMamuyeckom MOoOeIUPOBaAHUU YEIOCMHO-CUCTNEMHO20 Y4eOHO20
npoyecca HaA OCHOBe MAMEMAMUYECKO20 MOOEeIUPOBAHUSI NCUXOJI020-Neda202UiecKol meopuu
0esimenbHOCIU, NCUXO0L020-Nedd202UeCcK020 CUCIEMHO20 AHAAU3A U Meopuu NOIMANHO20
Gopmuposanus  YMCMEEHHbIX — OeliCMEUli  OMHOCUMENbHO — YeNOCMHO-CUCTNEMHO20 — YUKIA
JHCUZHEOeSIMENbHOCU.

Knwoueevie cnoea: neoazocomempuxa, mamemamuyeckoe MOoOeIuposanue, meopus
0esimenbHOCIU, CUCIEMHbIL AHAIU3, NOIMANHOE POPMUPOBAHUE YMCMBEEHHBIX OeliCEUL

JanbHelilee pa3BUTHE TEOPUU  ACSITEIBHOCTH, CHUCTEMHOTO aHalnu3a, TEOpUu
(GopMHUpOBaHHSA UHTEIJIEKTA ONpPENENAeT MaTeMaTUYeCKOE MOJEIMPOBAaHUE  LEJIOCTHO-
cUcTeMHoro yueOHoro mpomecca B pamkax HoBoi Hayku — [IEJJAI'OIOMETPUKU,
ananornyHot DKOHOMETPUKE npumensiemoit B axoHOMHuKe [3].

B Hacrosimee BpeMs B IpPaKTHKE ICHUXOJIOrO-NEAArorMYecKuX  HCCleAOBaHUN
IIPUMEHSIOTCS  CIEAYIOIIME METOJbl MaTEMaTHUECKOr0 MOJEJIMPOBAHUS U HCCIEIOBAHUS:
1) Meron 3HaKOB, MeTON cepuid, MeTod ManHa — YutHH (YHIKOKCOHA); 2) O3KCIEPTHOE
orieHuBaHue; 3) kod(PUIMEHT KOHKOpJAIuu; 4) OCHOBHBIC TUIBI IIKan [4]; S)mkamupoBaHUE
JATEHTHBIX MapaMeTpoB; 6) MOJAEIM W METOJbl CPABHUTEIBHOTO HIKAJIWPOBAHMS; 7) MOMApHbIE
cpaBHeHMs; &) mKanupoBaHue 1o ['yrrmany; 9)Q-coptupoBka; 10) mkanupoBaHue 1O
Tépcroyny; 11) HecpaBHUTenbHOE ImKanupoBanue; 12) mxkama Jlaiikepra; 13) mikana
cemaHnTuueckoro nudpdepennuana; 14) mkana Cromena; 15) Busyanusauus pes3yibTaToB
MHOIOMEPHOTO IIKAJMpPOBAHUSA MU KapThl BOCHpHUATHSA; 16) uccienoBaHHMs HaAeKHOCTH;17)
UCCJIEIOBaHMUs BaJUAHOCTH; 18) TaONMIBI CONPSKEHHOCTH W MEphl CBSI3U MpU3HAKOB; 18)
CPaBHUTENIbHBIN aHAJIN3 PA3JIUYHBIX MEp CBSI3U B TaOIMLIAX CONPSDKEHHOCTH; 19) qucnepcroHHbIHN
ananu3; 20) Mozens JIAaTUHCKOTO KBajpara; 21) Momenb perpecCHOHHOTO aHaiuu3a; 22) MoJelb
HOMUHAJIBHOTO PETPECCHOHHOIO aHalln3a; 23) OLleHUBaHUE KaueCcTBA PEerpecCUOHHON Moaenu; 24)
MOJIHAsl, MHOXXECTBEHHAs, YacTHAas KOpPENSLMU TpPU HUHTEprpeTanuu 0a3bl JaHHBIX [5];
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25)Mozenb IJIaBHBIX KOMIIOHEHTOB B aHaiau3€e 0a3bl JaHHBIX; 26) MoJesb (PaKTOPHOTO aHAJIN3a B
aHaJIN3€ JIaHHBIX  COIIMOJOTMYECKOrO0  HCCIEAOBaHUSA; 26)UHTEpIpETalMsl  pe3ylbTaToB
(akTOPHOTO aHaJIN3a C MOMOIIBIO ATPUOYTUBHON KapThl BOCHPUATHS; 27) MOJEIb KaHOHUUECKUX
Koppessiuii;  28) Mozenb  KJIAacTepHOro  aHanu3a Oa3bl  JaHHBIX  [6]; 29)  monens
JUCKPUMHUHAHTHOIO aHanu3a 0a3bl AaHHbIX; 30) MOAenb KOHIKOMHT-aHanu3a 0a3bl JaHHbIX; 31)
MOJIeNTb TaT-aHaiu3a 0a3bl JaHHBIX; 32) MOJENb JIOHTMTIOJHOTO aHamu3a 0a3bl JaHHBIX; 33)
MOJIeJIh KOHTEHT-aHan3a 0a3bl JaHHBIX [7].

[lpu aBTOMaTm3amuu mporecca 0o0paOOTKM 0a3bl NAHHBIX IICHXOJIOTO-TIEIArOTUIECKUX
ucciaeaoBaHuil npumeHsT nporpammy SPSS [1]. IIpy nomomm 3Toi mporpaMMmbl MOXKHO
CO3/1aBaTh M PEJAaKTHPOBATH 0a3bl JaHHBIX, CYUTHIBATH UX U3 (ailjIoB JIIOOOTO THUIA U pabOTaTh C
HUMM, CO3/1aBasi TaOJUYHBIE OTUETHI, CTPOS IpaMKU U AUArpaMMbl Pa3IMYHbIX pacHpeaeIeHUN u
BPEMEHHBIX PSAJI0OB, BHIYUCIIATH ONUCATENIbHBIE CTATUCTUKYU U BBIIIOJIHATh CTATUCTUYECKUI aHAIU3.

ITporpamma SPSS no3Bomnser IPOBOJUTH: arperupoBaHue JTAaHHBIX;
pa3fensaTh NepeMeHHbIe, (POPMHPOBATH arperupyeMble MEePEeMEHHBIC; CO3/1aBaTh HOBBIC (halibl
JAHHBIX; BbIpaXKaTh arperupyromue QyHKOUM;, OTOMpaTh IOAMHOMKECTBA HAONIOAEHUN IO
YCIIOBUIO; UCIOJIB30BaTh MEPEMEHHBIN (UIBTP; T€HEPUPOBAThH ClydailiHble BHIOOPKH; BBIOMpPATH
MHTEpBaJIbl HAOIIOCHUH.

Ha ©6a3ze mnporpammbl SPSS MoXHO aHanu3upoBaTh OJHOMEpPHBIE YaCTOTHBIE
pacnpeneNneHns, Noay4aTh 3Ha4€HUs] YaCTOT U CTATUCTUK, YaCTOTHBIE CTATUCTHKH, JUArPaMMBI
4acTOT, OPraHW30BBIBaTH pPabOTy ¢ TabauIlaMH, pacYUTHIBATH CpelHEE apu(METHUIECKOE,
MeuaHy, MOJY, JUCHEPCHUI0, CTAHIApTHOE OTKJIOHEHHE, MPOLEHTUIN PaCIpPEICIICHHUS;
BBIUNCIIATh JOBEPUTEIbHBIA MHTEPBAJ] CPEJAHETO 3HAYEHUS, JUISl OLEHKU JIOJIM U t-CTaTUCTHKY;
dbopMHpOBaTh MaTEMaTHUYECKYIO MOJIeIb M CTAaTHCTUKUA OJHOMEPHOTO pacIlpeleieHus -
MOKa3aTeIN KaueCTBa MOJIEIH.

IIporpamma SPSS mno3BosisseT HCCIEAOBaTh JIBYMEPHBIE YacTOTHBIE PpacCIpeneIeHUS;
(dbopMHpOBaTh MOJIETN CTATUCTHMYECKON CBS3U B JBYMEPHBIX TaOJIMIIAX; YCTAaHABIMBATH HUJCHO
KodpduureHTa cBA3M; ONpeAesaTh Kod(pPUIUEHT cBA3M XU-KBaJpaT W MPOU3BOJHBIE OT HETO
KO3 (ULMEHTHl JJIi HOMMHAJIBHBIX IIKAJ; YCTAaHaBIMBaTh HJICI0 KOIPUIMEHTa pPaHTrOBOM
KOppesiliuy; aHaJu3upoBaTh Koddp¢uiuentsl ramma, Crnupmena, Kenpamna u xosdduiument
koppessinuu [lupcona; ¢opMUpOBaTh MHOXKECTBEHHYIO 3aBHUCHUMOCTh M BBIYHMCIIEHHUE YacCTHBIE
KOO(QQUIHUEHTH KOPPESMM U JETePMUHALIMU; CTPOUTH TaOJNUIBI CONPSHKEHHOCTH, CIIOU
Ta0JINL, MYYKOBBIE CTOJIOMKOBBIE JUArpaMMbl ISl TaOJHIl CONpPSKEHHOCTH; (HOpPMHUPOBATH
CoJiepaHWEe KJIETOK TaOJHIl M CTATUCTHKH, BBIYMCIAEMBbIC JUIA TaOJUI] CONPSIKEHHOCTH U
dhopmaTpoBaTh TAOIUILHI [2].

IIpu nomomm mnporpammel SPSS MOXXHO aHamUM3MpPOBAaTh PETPECCUOHHBIE MOJEINH;
(GopMHPOBATH MPOCTYIO U MHOXKECTBEHHYIO JIMHEHHYIO PErpeccHlo; pacCUUThIBATh KOI(DUIIMEHT
MHOXECTBEHHOW KOPPEJIALUU U PErpecCHOHHBIE KOA(PPHUIMEHTHI; UCCIEI0BATh BO3SMOXHOCTH H
OrpaHUYEHUS perpeccuoHHON MOJIEIIH; paccUMThIBaTh MYJIbTUKOJIIIMHEAPHOCTD u
FOMOCKEJACTUYHOCTD; YCTaHABJIMBATH COLMOJOTMYECKUN CMBICI OrpPAaHUYEHUN; aHAJIU3UPOBATH
OCTaTKH B PErpecCHOHHOM MOJEN; yCTaHaBIMBAaTh TPeOOBAHNWE HOPMAJIBHOCTU PACHpEeICHHS
OCTaTKOB; YUYHUTBHIBaTh OCOOEHHOCTH HMHTEPIIPETALMH PE3yIbTATOB PErPECCHOHHOTO aHaIN3a;
OpPraHU30BBIBaTh KOHCTPYHPOBAHUE YCIOBHBIX MepeMeHHbIX (dummy); dopMMpoBaTh MOJIEIN
HEJIMHEWHOH perpeccuu 1 JOTuCTUYeCKon perpeccun|8] .

IIporpamma SPSS  mo3BonseT uccienoBaTb MOAEIN  JUCIEPCUOHHOIO — AHAJIN3a;
MPOBOAMTH OLEHKY 3HAYMMOCTH Ppa3IM4Yusl CpeIHuX C TmoMompbio Tecta CThIOJIEHTa;
aHaJM3UpOBaTh BO3MOXKHOCTH W OTPaHUYEHHUS JUCIEPCHOHHOTO aHaiu3a; (OpMHUPOBATH
OHO(PAKTOPHYI0O M  MHOTIO(AKTOPHYIO JIHUCIEPCUOHHBIE MOJENIU; UCCIEN0BAaTh MOJAEIU
(aKkTOPHOTO aHaJIN3a; BBIJENATh IBHBIE U JIATEHTHbIE IEPEMEHHbBIE; TPOBOIUTH MMOUCK JIATEHTHBIX
MEPEeMEHHBIX; pelaTh Npo0iieMy BO3MOXHOCTH U OrpaHW4YeHHs (HaKTOPHOTO aHaJu3a;
aHaJTM3UpoBaTh IpOOJIEeMY OIpeleNeHusl 4Yucia (HaKTOpOB; MHTEPIPETUPOBATH PE3YyIbTAThI
¢dakropHoro ananusza [9].
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Ha 6a3e mporpammsl SPSS MOXHO aHamM3upoBaTh MOJENN KJIACTEPHOIO AaHAJIN3a;

yCTaHaBJ'H/IBaTB BO3MOXHOCTH U OFpaHI/IquI/Iﬂ KJ'IaCTepHOFO aHaJIu3a, q)OpMI/IpOBaTI) paSJ'II/ILIHBIC
QITOPUTMBI JIJIS1 KIIACTEPU3AINH;, BBIIEISITh MOHATHE (DOPMBI KiacTepa U (YHKIIMH PACCTOSHUS;
HUCCJICOA0OBATH I/IepapXI/I‘IGCKI/Iﬁ KHaCTepHBIﬁ aHaJIn3, OpFaHI/ISOBBIBaTI) aHaJIn3 O6"I)GKTOB 1 aHaJIn3
MEPEMEHHBIX; POBOUTH MHOTOMEPHOE IIKATTUPOBAHUE; BBISBISATH BO3MOKHOCTU M OTPaHUYCHHUS
MHOFOMepHOFO HIKaJ'H/IpOBaHI/Iﬂ; HpOBOI[I/ITI: HeMeTpI/I‘-IeCKoe MHOFOMepHOC HIKaJ'II/IPOBaHI/Ie;
OpraHU30BBIBATh BH3yalU3alldsl PE3yJIbTAaTOB; MPOEKTUPOBATH MOJENU; MPOBOIUTH BTOPUYHBIN
agaiau3 0as3bl JAHHBIX.
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USING OF TEACHING E-LERNING TOOLS IN TEACHING HISTORY

Abstract: In the given article the urgency and the efficiency of use of electronic textbooks
in teaching History are considered as the priority direction to modernizations of the modern
Kazakhstan education. Practical use of electronic textbooks raises the efficiency and quality of the
process of the education, actuates cognitive activity of the students to account of the computer
visualization, deepens the relationship between the subjects, individualizes and differentiates the
process of the education, promotes the formation of culture to school activity, informational
culture of trained and training.

Key words: System of education, methods of teaching and E-learning tools.

V]IK 372.893

HNCITOJIB30BAHUE JJIEKTPOHHBIX CPEJICTB OBYYEHUA B ITIPEIIOJABAHUN
NCTOPUH

Annomayun: B Oannoll cmamve paccMOmpenvl OCHOBHble NPUOPUMEmbl PA3GUNUSL
cucmemol obpazosanus Pecnyonuku Kazaxcman, s¢pgpexmusnocms ucnonv306anus s1eKmpoHHbLX
cpeocms 0byueHus 8 NPenooasanuu UCMOPULU.

Kniwouesvie cnosa: cucmema obpazosanusi, memoovl 00yueHus: u 3J1eKmpOHHble CPEOCmEd
00yuenus.

Ha coBpemennom »srane B Kasaxcrane peamusyercs [ocymapcTBeHHass mporpamma
pa3BUTHs O0pa30BaHMs, HalleJeHHAas Ha KapIWHAJIbHYI0 MOJEpPHHU3AIMI0O BCEX YpOBHEH
o0pa3oBaHUs — OT JOIIKOJBHOTO JI0 BeIiciiero [1].

OO6ieit 1enplo 00pa3oBaTENBHBIX pedOpM SBISETCS aanTalus CUCTEMbI 00pa3oBaHMs K
HOBOUW coIMaibHO-d3KOHOMHUecKoi cpene. [Ipesupentom Kaszaxcrana Obuta Takke MOCTaBJICHA
3a/laya 0 BXOXKJICEHUHU Hallel CTpaHbl B yucio 30-TH caMbIX Pa3BUTHIX TOCYIapCTB MUPA.

CoBepIlIeHCTBOBAaHUE CHUCTEMBI 00pa30BaHMsI UTPAET BAXKHYIO POJIb B JOCTHIKCHHH ITOU
1enu. MeXayHapOIHBINA OMBIT MOATBEPKIAET, YTO MHBECTULIMU B YEIIOBEUYECKUI Kamutai, U, B
YaCTHOCTH, B 00pa3oBaHWE, HAUMHAs C PAaHHETO JETCTBA JO 3pEJIOro BO3pacTa, CIoCcOOCTBYIOT
CYLIECTBEHHBIM OTJa4aM JJisi SKOHOMUKHU U o01iecTBa. J[aHHbIe MPUHIIUIIBI OTIPEACIICHBI KaK IeNb
roCyAapCTBEHHOW MpOrpaMMmbl pa3BuTusi oOpazoBaHusi Pecrnyonmukm Kazaxcran na 2011-2020
TOJbl, a 3TO TMOBBIINIEHHE KOHKYPEHTOCIOCOOHOCTH 0Opa3oBaHUs, Pa3BUTHE YEIOBEUYECKOTO
KamuTajla MyTeM OOECIHeYeHUsl JOCTYIMHOCTH KaueCTBEHHOrO 0O0pa3oBaHUs I YCTOWYHMBOTO
pocTa 3KOHOMHUKH [2].

A s 3TOrO CO3MAIOTCS paBHBIE BO3MOXKHOCTHU JUIS TOJYYECHHS JOCTYITHOTO U
KauecTBEHHOro oOpa3oBanus. Ecnu 3a mocneqnue 15 ner pacxoasl Ha oOpa3oBaHKE BBIPOCTH B
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9,5 pasa, TO KOJIMUYECTBO TPAHTOB JIJIsl MOJMYYEHUS BHICIIET0 0Opa3oBaHMs 3a mocieaHue 12 et
yBeauumiioch Ha 182% [1].

B cBoeM BbICTyIIIEHUH Tiepe] CTyAeHTaMH ¢ Jiekiuei «Kazaxcran Ha myTu K OOIIECTBY
3HaHul» oT 5 centaops 2012 rona [Ipesunent Pecnyonuku Kazaxcran H.A.Ha3apOaeB ormerun:
«MpbI nBUXKEMCS K TOCTUHAYCTPHAILHOMY MHpPY, B KOTOPOM MpaBUT TpHaaa «oOpazoBaHuUE -
HayKa - MHHOBallMM». B CBsI3W ¢ 3TUM, KauyeCTBEHHOE 00Opa3oBaHMe, KOoTopoe Brl momydaere,
SBIIICTCS JIMIIb CTAPTOBBIM MHTEIIEKTYaJIbHBIM KanmuTaaoM. Bam Hy)XHO HEmpephIBHO paboTaTh
HaJ| cOOOH, MOBBIIIIATE CBOE 0Opa3oBaHKe, MPOPECCHOHATBHBIC KOMIETSHITUN [3].

OO0pa3oBaHre PU3HAHO OJJHUM M3 BKHEUIIMX MPUOPUTETOB JOJTOCPOYHOM MPOTPAMMEI
«Ctparerusa «Kazaxcran - 2050»: HOBBIIM MOJIUTHYECKUI KYypC COCTOSIBUIETOCS TOCY1apCTBay», T1Ie
OBLJIO CKa3aHO, YTO B IMPOIIECCE MOACPHMU3AIMU METOJUK IPETOJIaBaHMsI U aKTUBHOTO Pa3BUTHS
OHJIAMH-CUCTEMBl 00pa30BaHUsS, Mbl JOJDKHBI MHTEHCHBHO BHEAPATh MHHOBAIMOHHBIC METO/IBI,
pelieHus: 1 UHCTPYMEHTHl B OTEUECTBEHHYIO CHCTEMY OOpa30BaHHUs, BKJIIOYAs TUCTAHIIMOHHOE
oOydeHue U 00ydeHHe B peKUMEe OHJIalH, JOCTYIHbIE IS BceX xenatomux [ 1].

Buenpenue >nekTpoHHOI cuctembl 00ydyeHus (e-learning) gaeT BO3MOXKHOCTb MOBBICUTh
3¢ (HeKTUBHOCTh, KaueCTBO U PE3yAbTaTUBHOCTH OOyueHUs. [loaToMy HE0OXOIUMO BHEIPSTH
Mepe0oBbIe TEXHOJIOTUN U METOAUKH, HOBBIC CITOCOOBI IMepeayn 3HAHUM U Pa3BUTHS MOTHUBAIIUU
oOydaromuxcs, HampaBlieHHble Ha (OPMHUPOBAHHME TO3HABATENHHON AKTUBHOCTH YYalIHXCA.
CamopacKpbITHE, CaMOBOCITUTAHHWE, CaAaMOAKTUBHOCTh M CaMOpeaIu3alus JUYHOCTA B KU3HU
CTAHOBATCSI OPUEHTUPOM OpraHU3alMu NeAaroruueckoro npouecca [4].

NuHoOBalMoOHHBIE METOABl OOy4YeHHWs, OCHOBAaHHBIE Ha AaKTHUBHBIX, CaMOCTOSITEIbHBIX
dbopmax mpuobpeTeHHss 3HAHUN M paboTe ¢ MHPOpMalKEeH, BBITECHSAIOT JEMOHCTPAIIMOHHBIE U
WJUTFOCTPATHBHO-00BSICHUTEIFHBIE METObI, IIMPOKO HCIOJIb3yeMble TPAJAUIIMOHHONW METOJIUKOM
00ydeHusi, OpUEHTHPOBAHHOW, B OCHOBHOM, Ha KOJUJIEKTUBHOE BOCIIpHATHE HH(OopMarmu [5].

OnHuM W3  Hambonee TMOMYNAPHBIX KOMIBIOTEPHBIX CPEACTB OOydYeHHMsS  CTalu
DIIEKTPOHHBIE YYEOHUKH, ITO3BOJIIONINE pPEaTn30BaTh (QYHKIUH OOY4YECHHUs, CamMOOOydeHHS,
JEMOHCTpAIlMM H3y4yaeMOro MmarepHaja, TPEHHUPOBKHM B NPUMEHEHHH H3YyYEHHOI'O MarepHaa,
KOHTPOJISI 1 CAMOKOHTPOJISI, CHCTEMATHU3aIlUM YCBOCHHBIX 3HAHUH W SBIISIOUINECS TaKUM 00pa3oM
MHOT'OLIEJIEBBIM CPEJCTBOM 0OyueHUs [6]. DIEeKTpOHHBI y4yeOHHMK CTaBUTCA B OJIUH s C
aBTOMATH3MPOBAHHBIMU OOYYaIOIUMH CHUCTeMaMHd. [l03TOMy, HCHOJIB30BaHUE 3JIEKTPOHHBIX
cpeacTB 0OyueHHs ¥ BBEJCHHUE X B YU€OHBIH MPOLIECC CETrOHs OCOOCHHO aKTyaJIbHBbI.

Uctopuss — kak ydyeOHasi IUCHUIUIMHA COCTAaBIISICT CTEPKEHb BCEX TYMaHUTAPHBIX W
00IIecCTBOBETYECKUX KYpPCOB Kak B IKoie, Tak 1 B BY3e. JlaHHas AucUUIUIMHA OTpa)kaeT BECh
OTIBIT YesloBeuecTBa [7].

I'maBHOW 3amauell MCMOJIB30BAaHUS 3JICKTPOHHBIX YYEOHUKOB 110 HCTOPUHU SIBISETCS
MHTeHCU(PUKAIUs y4eOHOro nporecca, MoBbIIEHHs ero 3()(PEeKTUBHOCTH U KauecTsa [8].

OnHUM W3 TPUOPUTETHBIX HAMNpaBiICHUH mporecca HMHGOpPMATH3ALMKA COBPEMEHHOTO
oOmecTBa sBisieTcss uHGpopMaTuzanus oOpasoBaHMs — TMpolecc obecriedeHus cQepsl
00pa30BaHUsl METOAOJIOTHEN U MPAKTHKON Pa3pabOTKU U ONTHUMAIBHOI'O MCIOJIb30BAHUS HOBBIX
MH(QOPMALMOHHBIX TEXHOJIOIMH, OPUEHTUPOBAHHBIX HA PEATM3allMI0 OCHOBHBIX LieJIel 00y4eHus
Y BOCIIUTAHUS.

OTOT Npouecc THULMUPYET MPENoAaBaTelis BbICIIEH IKOJbl HAa BBIIIOJIHEHUE CIIETYIOLUIMX
00513aTEbHBIX YCIIOBHIA:

1) coBeplIEHCTBOBAaHME METOAOJIOTMU M CTpaTeruu OTOOpa COAep:KaHUs, METOJO0B U
OpPraHM3aLMOHHBIX (GOpM O0OyueHHs, BOCIHMTAHHs, COOTBETCTBYIOIIUX 3aJayaM pPa3BUTHUSA
JUYHOCTH 00y4aeMOTO B COBPEMEHHBIX YCIOBHAX HHPOpMATHU3aIIuK 00IECTBa;

2) co3maHMe METOAMYECKUX CHUCTEM OOydeHHs, OpHEHTUPOBAHHBIX Ha pa3BUTHE
MHTEJUIEKTYaJbHOIO MNOTEHIMaga o0ydyaemMoro, Ha (OpPMHUPOBAHME YMEHHUH CaMOCTOSTEIbHO
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npuoOpeTaTh  3HAaHUWS,  OCYIIECTBIATh  HMHPOpMAIMOHHO —  y4eOHYIO, Hay4HO  —
HCCIIEIOBATENLCKYIO, CAMOCTOSTENIBHYIO JESITEIFHOCTD 10 00paboTKe HH(OpMAIIHH;

3) co3mgaHue U UCIOIb30BaHNE KOMITBIOTEPHBIX TECTHPYIOIINX, THArHOCTHPYIOIINX METOANK
KOHTPOJISI M OLICHKH YPOBHSI 3HAaHUH 00ydaeMbIX.

DJEeKTpOHHBIE CPEeNCTBa O0y4eHHs, 00JIaal0MIne MOBBIICHHOW MYJIBTHMEANHHOCTBIO U
JMHAMUYHOCTBIO, CIIOCOOCTBYET BBIPAOOTKE (PpaKTabHONM METOJIOJIOTHH, TIEPEX0ay K 0Opa3zHOMY
MHOTOMEPHOMY MBIIIUICHHIO.

DJNEeKTPOHHBIA Y4eOHHK - KOMITBIOTEPHOE, MPOTPAMMHOE CPEJICTBO, MpeaHa3HAuYCHHOE, B
NEPBYIO O4Yepelb, Ui NPEABSIBICHHS HOBBIX MCTOPUYECKUX HMCTOYHUKOB, JOTOJHSIOMICH
IICYaTHBIC u3gaHuAd, CJIy’Kalcee JJIA rpynrosBoro, HHIAUBUAYAJIBHOTO nJIn
VHIUBHyaIN3UPOBAHHOTO OOYUYCHHSI U TO3BOJISIONIEE KOHTPOJIMPOBATH ITOJyYCHHBIC 3HAHUS H
yMeHUsI 00ydaeMbIX. SIBIsAACH COBPEMEHHBIM CPEICTBOM 00ydeHMsI DY CyIIECTBEHHO MOBBIIIAET
Ka4eCcTBO U 3(P(PEKTUBHOCTh O0YYEHHsI, MOTHBAIIMIO CTYJCHTOB M ONTHMHU3UPYET IESATEIBHOCTH
npenoaasatess [9].

ONEeKTpOHHbIE Y4YEOHMKU MO HCTOPUYECKUM JTUCHMIUIMHAM IPUMEHUMBI HE TOJBKO B
KayecTBE CpeACTBA OOyUYeHHs, COBEPIICHCTBYIOIIETO TIPOILECC MpPEernojiaBaHus, Oe3yCIOBHO
MOBBIIIIAIONIETO €ro 3()()EeKTUBHOCTh M PE3yJbTaTUBHOCTh, HO U 3apEKOMEHJOBaIM ce0s B
Ka4yecTBe:

1) uHCTpyMEHTa [TO3HAHUS OKPY>KaoIlel AeMCTBUTEILHOCTH U CAMOIIO3HAHMS;

2) cpeacTBa pa3BUTHUSA JINYHOCTH 00y4aeMoro;

3) oObekTa n3yueHus (Halpumep, B paMKax OCBOCHHUS Kypca HCTOPUU JIPEBHETO MUPA);

4) cpenctBa HMHPOPMALIMOHHO - METOAUYECKOTO OOECTIEUEHHUS;

5) cpexncTtBa KOMMYHUKAlMM B LENSAX PaclpOCTPaHEHUs IEPENOBBIX IEAaroru4ecKux
TEXHOJIOTHH;

6) cpencTBa aBTOMATH3AIlMM TIPOLIECCOB KOHTPOJIS, KOPPEKUUH pPE3yIbTaTOB y4eOHOM
NesITeIbHOCTH;

7) cpencTBa OpraHU3allMM CaMOCTOSITEIBHOM, HAyYHO-HCCIEIOBATEIbCKOW padOTHl W
MHTEJUIEKTYaJIbHOIO 10CYTa CTYJCHTOB.

Oco0oro BHUMaHHs 3aCiIy’KHBAa€T OMMCAHME BO3MOXXHOCTEH 3JEKTPOHHBIX YYEOHHKOB,
HCTOJIb30BaHUE KOTOPBIX CO3AA€T MPEANOChUIKM M HHTeHCH(UKAUK 00pa3oBaTeIbHOIO
nporecca o UCTOPHUU:

- He3aMeIIUTeIbHast 00paTHas CBSI3b;

- KOMIIbIOTEpHAs BU3yasu3alus yueOHol nHdopmanuu o0 00beKTax WM 3aKOHOMEPHOCTSIX
HCTOPUYECKHUX IIPOLIECCOB, ABJICHUH, KaK PEaJbHO MIPOTEKAIOIINX, TAK U «BUPTYaJIbHBIX;

- apXMBHOE XpaHEHHE JOCTATOYHO OONBIINX 00BEMOB MH(POpPMALUU C BO3MOXHOCTHIO €€
nepesayy, a TaKkKe JISTKOro JOCTyNa U 00palleHus 0JIb30BaTeNs;

- aBTOMaTH3alus  MpPOIEeccCOB  HMH(OPMALMOHHO-METOIUYECKOr0  OoOecreyeHus,
OpPTraHU3aLMOHHOIO YIpaBJICHUs] y4eOHOW MEeATETBbHOCTBIO M KOHTPOJIS 3a pe3yiabTaTaMu
YCBOCHHS.

B03MOXHOCTh 3JIEKTPOHHOTO y4eOHHKa CYIIECTBEHHBIM 00pa3oM BIHSIET Ha pa3BUTUE
JUYHOCTH 00y4yaeMoro, KayeCTBEHHO MHYIO MOJrOTOBKY CHEIMaIMCTOB HOBOH (opManuu u
o0ecreunBaer:

- pa3BUTHE MBIUUIEHUs, (HAaImpUMeEp, HarJsAHO-IEeHCTBEHHOr0, HaIJIsAHO-00pa3HOro,
MHTYUTUBHOTO, TBOPUYECKOI'0, TEOPETUUECKOTO0);

- DCTETHMYECKOE BOCIUTaHME (HAampHUMeEp, 3a CYET UCIOJb30BaHUS BO3MOXKHOCTEH
KOMITBIOTEPHOH rpaduku, TexHoiIoruu MynbTumenua);

- pa3BUTHE KOMMYHHKATUBHBIX CIIOCOOHOCTEH;

- (¢opMHUpOBaHHE yYMEHUH MPHHUMATh ONTHMAaJIbHOE PEIICHHE WIHM Mpeularatb BapUaHTHI
peLIeHHsI B CII0KHOM CUTYaIHUH.

- pa3BUTUE YMEHUH OCYILECTBIATh HAYYHO-UCCIIEI0BATENBCKYIO AESITEIbHOCTD;
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- (hopMupoBaHHe HHPOPMAIIMOHHON KOMIIETEHTHOCTH U UHPOPMALIMOHHOM KYJIBTYPBI.

AHanmu3upys TEOPETHYECKHE M TPAKTUYECKHE AacIeKThl 10 METOIUKE HCIOJIb30BAHMUS
AJIEKTPOHHOTO YUeOHMKAa Ha 3aHATHAX IO HMCTOPUHM, MOXHO C(HOPMYIHPOBATH CIEAYIOIINE
BBIBOJIBI:

- BHEJpeHHe B Ipolecc OOYy4YeHHsT HUCTOPUU DJIEKTPOHHOTO Y4eOHMKA MO3BOJISET
(GbopMHpOBaTh BBICOKYIO TO3HABATEIFHYI) aKTUBHOCTh CTYJISHTOB, MX CaMOCTOSTEIHHOCTH B
npoliecce 00pa3oBaTEIBLHOI0 TOCYIAPCTBEHHOTO CTaH1apTa crnenuanbHoctu «Mcropusy;

- DOJEeKTPOHHBIM  y4eOHHUK  TMO3BOJSET  CTYACHTAM  CO3/1aBaTh  COOCTBEHHBIC
MYJIbTUMENIHBIE TPOEKThI, UHTEPAKTUBHBIC JOKJIAbl, pedepaTsl, II10CCapuil, XpPOHOJIOTHUECKHE
TaOJUIIBI, CXEMBI U KapThI,

- DJIEKTPOHHBIH y4eOHUK SIBISIETCS OCHOBHBIM OOpa30BaTEIbHBIM  3JIEKTPOHHBIM
W3JJaHAEM, CO3JJAaHHBIM Ha BHICOKOM HaYYHOM U MeTOAWYecKoM ypoBHe [10].

[IpakTuyeckoe HCMOIB30BAHUE 3JIEKTPOHHBIX Y4EOHUKOB MOBBIMIAET 3((HEKTUBHOCTh U
Ka4ecTBO Iporiecca 0Oy4eHHs, aKTUBU3UPYET MO3HABATEIBHYIO ACSITEILHOCTh CTYIEHTOB 32 CUET
KOMIIBIOTEPHON BHU3yalM3allud, YrIyOJaseT MeXMNpeAMETHbIC CBS3M, HWHIUBUIYaIU3UPYET U
nuddepeHupyeT mporecc OOydeHHs, CHOCOOCTBYEeT (OPMHUPOBAHUIO KYJIBTYPHl YUEOHOM
eI TeNbHOCTH, HHPOPMALIMOHHON KyJIbTYphl 00y4aeMoro 1 00y4aroIero.
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methodological literature about professional and meaningful qualities of a teacher of
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INCUXOJIOTI'O-ITIEJATI'OI'MYECKASA, METOAUYECKAS JIMTEPATYPA O
MNPOPECCHUOHAJIBHO 3HAYUMBIX KAYECTBAX YUUTEJISA MATEMATUKHU

Auuomauu}l: B cmambove npueodumc;z Kpamkuﬁ aHanus3 ncuxozzozuueczcoﬁ,
neoazo2u4eckol U Memooo02UecKoll Jumepamypsl O I’lp0¢€CCMOHCl/ZbelX u 3Havauwux
Kadyecmeax ydumesit mamemaniuku.

Knroueewie cnosa: ncuxoaocus, ncuxoaiocudeckKue u neoazoz2uveckue Memodbz, yuumeio,
mamemamukxa.

[ToaroToBka OymyIiero y4mTessi MAaTEMATHUKH 3aCTy>KHBAE€T MPHUCTAIBHOTO BHUMAHUS H
u3ydeHus. Tak, Mpy OpraHU3aIy dTOrO MPOoIlecca B CTEHAX MEJarormueckoro By3a HeoOXoaumo
YETKO ONpPENENIUTh YeMy W Kak clieqyeT o0ydarh Oyaymiero meaarora, 9ToObl OH KaK MOYKHO
OBICTpee MIOCTUT ycliexa B CBOEH MEeAarormyeckoil AesaTenbHOCTH. B HacTosiiee Bpemsl mpu
00CYXI€HUH 3TOTO BOIIPOCA YACTO CTAIIKMBAIOTCS JIBE TIPOTHUBOIOJIONKHBIC TTO3UIIHH:

1. HyxxHO naTh Xoporiee MaTeMaTuieckoe o0pa3oBaHue, U 3TO OCHOBHOE;

2. Heob6xommMo nmaTh XOpONIYIO OOIIETENaroruyecKyld W METOJO0JOTHYECKYIO
MOATOTOBKY, M 3TO CaMO€ IJIaBHOE.

B neiictButenbHOCTH, 1O MHEHHIO akanemuika b.B. I'mesmenko [1], m Ta, u apyras
MO3UIIMHA OJHOCTOPOHHHE, MOCKOJBKY B OATOTOBKE YUUTENSI MATEMATHUKU HY>KHA U Ta, U Apyras.

Henoonenka mepBoro mMoJIOXKEHUS MPUBOAUT K TOMY, YTO AaBTOPHUTET YUHUTEIS
MaTEeMaTHKH, KaK, BOPOYEM, W YUYHTENs MO JOOOMY IpPYroMy MpeaMmeTy, OymeT Oe3HaaéKHO
MOJI0PBaH, KOT/Aa yJamuecs OOHapy»KaT, 9YTO 3HAHUE UX YUUTEIIS JTUIIh HEHAMHOTO OTINYAETCS OT
TOTO, YTO OHU CaMU JIOJDKHBI YCBOUTH. M 3/1eCh He TOMOTYT HE 3HAHUS UCTOPUU NEAArOrUKU, HU
3HAHHUSA YaCTHBIX METOJAWK. B TO ke BpeMs Kak MOXXHO JOOMTHCS yclexa Jake MPU XOpOoIleM
3HAHUU TIPEAMETA, €CIIH YIUTENIb HE UMEET MOJX0/1a K YUeHHUKaM, HE MOXET SICHO U YOeIUTEIHHO
U3JI0KUTh CYTh MpPEIMETa, HE MOXKET JOBECTH OCHOBHBIE MOHATUS W METOAAa /0 IOJHOIrO
MMOHUMAHUS, YBSI3aB TEOPETUYECKHE CBEJIEHUS C BO3MOXKHBIM MPAKTHUYECKUM TPUMEHECHUSIM
3HAHUU.

Marematuueckoe oOpa3oBaHHe OyayIlIero y4YuTedsl MaTeMaTHKA HE MOXET OBITh
MIOCTPOCHO TIO TOM K€ CXeMe, YTO U MaTeMaTHdeckoe o0pa3oBaHHE MaTeMaTHKa-HCCIEI0BaATENS
WM MaTeMaTUKa-porpaMMucTa. Eciam OT maTemaTuka- HccienoBaTesss Tpeldyercs, MOMHUMO
[IUPOKOTO MAaTEMAaTHYECKOro 00pa3oBaHus, IIyOOKOe MPOHUKHOBEHUE B KaKOH-HUOYAb y3KUH e
paszmen, TO OT MaTeMaTHKa- yduTens TpeOyeTrcss HeuTo uHoe. lIpexae Bcero, OH JOMKEH
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MPEJICTAaBIATh cede CTPYKTypy COBPEMEHHON MaTeMaTHKHd B I1I€JOM, CBSI3b MaTEMaTHKH C
JIpYrUMU HayKaMd M €€ TpakTudeckue mpumeHeHus. OT yduTelns MaTeMaTuKu TpeOyercs He
TOJILKO XOpOIlee 3HaHUE MpPeIMETa, HO M YMEHHE YBJI€Yb MM Yy4YallUuXCs, BbI3BATb Yy HUX
MOTPEOHOCTh CBOEBPEMEHHO TOTOBUTHCS K KaXIOMY YPOKY, BHHKAaTb B CYyTh IOHATHH,
M0OUBATHCA B MIEPBYIO OUepeib MOHUMAHMS M TOJIBKO MOCIE TOTO 3alIOMUHAHMS.

b.B. 'HeneHKO yka3bIBaeT TE K€ KayecTBa, KOTOPBIE, IO €r0 MHEHHUIO, HY’KHO pa3BHBATh,
YTOOBI CTATh XOPOIIUM YYUTEJIEM MaTeMAaTHUKU: JIOOUTh CBOE JENO0 U OBITh UM YBICUEHHBIM,
BEPUTh B HCKIIIOYHUTENIbHYIO OOIECTBEHHYIO IIEHHOCTh, 3HaTh CBOW MPEIMET, €r0 UCTOPHIO H
dunocodckue npodiIeMbl; yMETh U3J1araTh CBOM MpeaIMET yBICUYEHHO U HHTEPECHO; C YBAKEHUEM
OTHOCHUTBHCSI K yUYaIIUMCS; YUUTETh MAaTEMaTUKH, B COTHIM pa3 IOKa3bIBasi HEKOTOPYIO TEOPEMY,
JIOJDKEH TIEePEeKUBATh PAaJOCTh OTKPBITUA M MEpenaBaTh 3Ty PaJoCTb YYalllUMCS; BUJETh CBS3b
MaTeMaTHKH C TPAKTUKOW M YMETh 00 3TOM paccKa3blBaTh BOBpPEMsl, KPAaTKO M yOeTUTEIHHO;
CHUCTEMAaTHUYECKH CIEIUTh 3a PAa3BUTHEM HAyKH; HE MOAABIATh MHUIMATUBY YyYalluxcs, a
HaIpaBJATh €€; YMETh aHAJTM3UPOBATH CBOM IMOCTYIIKH, NIEAArOTHYCCKUAE yIauyul U HEYIaud U TEM
caMbIM 000TaIaTh CBOM OTBIT.

Bcé 310 oueHb ieHHbIe COOOpaKeHHsI, HO MHOTUE U3 HUX, U3 3TUX PEKOMEHJAIui, UMEIOT
oOmee 3HAYCHHE, UMEIOT OTHOIIEHHWE HE TOJBKO K TMOATOTOBKE YYHUTENs MaTEMAaTHKH, HO U
YUHTEIIeH JTI000H APyroi crenuaibHOCTH.

HecomHeHHBII MHTEpEC AJI1 HAUUHAIOMIETO YYUTENs] MaTEMATUKHU MPE/ICTABISIOT COBEThI
M3BECTHOTO COBETCKOrO0 MeToaucTa-matematuka B.M. bpaauca o ToM, kak n3bexarb OIIMOKH B
CBOCH JesATeNbHOCTH, KaKue TPeOOBaHUs K JUYHOCTH YUYUTENsT MATEMATUKH TPEIBSBISET €ro
nenarorndeckuii Tpyn [2]. Ipexne Bcero, B.M. bpaauc obpamniaeT BHUIMaHHE MOJIOJOTO YUYUTEIIS
MaTEMaTHKH Ha HEJIOMYCTUMOCTh MMOAABICHHUS HHUIMATUBEI ydanmxcs. JIio6oe caMocTosTeIbHOe
penieHue 3aJayd HaJO0 BCErja NPHUBETCTBOBATh, OTIMYATh €r0 JOCTOMHCTBA, BBIICHATH €r0
HEJIOCTaTKH, CPAaBHUBATh C JAPYTMMH BO3MOXXHBIMHU DPEIICHUSIMU TOM ke 3amauu. [axe Oosee
TOTO: HYXHO CaMbIM BHHUMATEJIbHBIM OOpa3oM OTHOCHUTHCA U K OHIMOOYHBIM pEUICHHSIM,
BCEMEPHO MOOMIPSs] MHULMATUBY YYAIIUXCS, HO SICHO MOKAa3bIBasi, YEM ATO PEILICHUE HEYIAuHO.
[IpaBunbHOE perieHre 0HO 3aJ]a4u, K KOTOPOMY KJlacc MpHIles, pa30o0paB U OTBEPTHYB OJHO-/Ba
HENPABWIBHBIX, BBIIBUHYTHIX CAMHUMH YICHHUKAMU, IPUHOCUT BO MHOTO pa3 OOJIbIIE TOIB3bI, YeM
03HAKOMJICHHE C TOTOBBIMHU PELICHUSIMHU HECKOJBKHX 3a/1a4, IPEIJI0KEHHBIX YUUTEIIEM.

Bce pasroBopbl 0 TOM, 4YTO MaTeMaTHKa IO CBOEMY CYIIECTBY «CYXOH MpeaMer»,
HACTOJIBKO HE€ MHTEPECHBIH, YTO 3aHUMATHCS UM MOYKHO TOJIBKO IO NPHUHYKJACHUIO, SBIISIETCS
HCKIIFOUUTENIBHO TUIOJIOM OLIMOOK, JIOMYIICHHBIX YYUTEIEM WA 10 HEBEJACHUIO0, WU H3-3a
HeOpexHocTu. st Toro, 4ToObl YpOK MaTEeMAaTUKH MOT BbI3BaTh y YYaIllUXCS UHTEPEC, YUUTEIIO
Majo JepKaTh B MaMSATH OOIIMPHBIC CBEJCHUS W3 WCTOPUU HAyKH, UX HEOOXOIUMO YCBOUTH
TBOpuecku. O6 sTom mpekpacHo Obuto ckazaHo A.H. KommoropoeiM. OT mpemnopaBaTens B
CpemHel TIKoJie TpeOyeTcss He TOJBKO TBEPJOC 3HAHHWE IMPEToJaBacMOil HayKdh. XOpOIIOo
MpPEnoaBaTh MATEMAaTHKy MOET TOJBKO TOT YEJIOBEK, KOTOPbIH caM €l YBJICYEH U
BOCIIPUHUMAET €€ KaK >KMBYIO, pa3BUBAIONIYIOCS HayKy. BeposTHO, MHOTHE ydaluecs: CpeaHeu
IIKOJIBI 3HAIOT, HACKOJIBKO YBIIEKATENBHOM, a Oyarogapsi ’TOMY JIETKOM U TOCTYIMHOM CTaHOBUTCS
MaTeMaTHKa y TaKux yuurtenei [3, ¢.3].

B.M. Bbpanuc cuuraer, 4yTo HENb3sl C YCIEXOM YYUTh MaT€MAaTHKE, HE MHTEPECYsCh €€
CBSI3bI0 C JAPYTMMH IIKOJbHBIMH JUCHHUIUIMHAMHU, C TpakTuko. Hamo 3HaTh, Kakoro poja
3aMmpochl K MAaTeMAaTUYECKUM 3HAHUSM M YMEHUSM MPEAbIBISAIOT PU3NKA, aCTPOHOMUS, YEPUCHHE
W TPUHUMATh MEpbl K TOMY, YTOOBI YYEHHKH MOTJH CBOOOJHO WCIOJIK30BATh CBOU
MaTeMaTHUYECKUE 3HAHUA NPU U3YYEHHUH ITUX IIPEIMETOB.

Takum 00pa3om, B CBOEHM MpaKkTUYECKOW pabOTe C ydYallMMHCS TOCTABICHHOW eI
MaTEMaTHYeCKOT0 00pa30BaHMS YCIEUIHO JOCTUTaeT KaKIbI yYUTENb, 00JIaJatoNIiii BHICOKOU
MaTEeMAaTHYECKOW KyJbTYpOW, YMEIOIINNA pa3BUBAaTh UHTEPEC ydamuxcsi K mateMaruke. OmHaxo,
JUTsE OyYIIEro YYUTENsl MaTeMaTUKU, TI0 MHEHUIO U3BECTHOTO COBETCKOTO YYEHOTr'0, METOUCTA-
matemaTtnka P.C. UepkacoBa [4], BakHO, OBiazeBasi OCHOBaMH cBoed Oyaymieil mpodeccum,
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JIOTIOJIHATh XOpolllee 3HAaHWE MAaTEeMAaTUKH, IeJaroru4eckKuX U OOIIECTBEHHBIX IUCIUILIUH
npuoOpeTeHneM HaBBIKOB  HCCIICOBATEIbCKOW  paboOThl, yMeHHs HaOIomaTh, CTaBUTh
METOJIMYECKUN SKCIEPUMEHT, N1eJaTh U3 HEro BBIBOJIbI, MO3BOJIAIONINE OOBEKTHUBHO OIICHUBATDH
pe3yiIbTaThl MpernoAaBanus. Takue HaBBIKM HEOOXOAMMBI JJIsi TBOPUECKOTO IOJXO0Ja YUUTENS K
CBOEH NeJaroru4eckoi 1eaTebHOCTH, JIs1 IOCTOSTHHOTO MOUCKA IMyTeH €€ COBEPILICHCTBOBAHMS.

BakHplM HampaBiieHMEM B JEATENBHOCTH YUUTENsl MAaTE€MaTUK{, BBITEKAIOIIMM U3
OCHOBHBIX 33/1au IIKOJIBHOIO MAaTeMaTUYeCKOTro 0Opa3oBaHUs, SBISETCS MOCTOSIHHasA 3a0oTa 00
aKTHBH3AIMM ITO3HABATEIBHON NEATEIBHOCTH yJalluXCs HA ypPOKE, MO3BOJISAIOMIAs 0OECIEYUTh
IIPOYHOE U CO3HATEJIbHOE OBJIAJICHUE CUCTEMOM MaTEMaTHYECKUX 3HAHWM, YMEHUN U HaBBIKOB,
HEOOXOJMMBIX B IOBCETHEBHOMN JKU3HU.

AHanu3 COBPEMEHHOW ICHXOJIOrO-I1€JarOrHYeCKOr JUTEPATYPbl IO3BOJSET BBIACIUTH
OCHOBHBIE YEPThI, XapaKTEPU3YIOIIHNE [T03HABATEIbHYI0 aKTUBHOCTD IIKOJIBHUKOB!

1. HanpaBneHHOCTh BHUMaHUs HAa OOBEKT MO3HAHUSA U NIPOSIBIICHUE UHTEPECa K HEMY;

2. BoO3HUKHOBEHHME IIO3HABaTEJIIbHOM IOTPEOHOCTM HA  OCHOBE  IOBBILICHUS
OpPUEHTHPOBAHHON PEAKINH K O0BEKTY O3HAHMUS;

3. 'OTOBHOCTH K peLIEHUIO TTO3HABATENbHOM 3a/1auH, CBSI3aHHOM ¢ 00BEKTOM MMO3HAHUS;

4. '0TOBHOCTB K TBOPYECKOM [T03HABATEIBHOM IEATEIBHOCTH;

5. Pan mocienoBaTeNbHBIX M B3aMMOCBSA3aHHBIX JI€HCTBUM, HAINPaBICHHBIX Ha OOBEKT
MIO3HAHUS.

Bbinenennple uepThl MO3HABATEIbHOW AKTHUBHOCTH IIKOJIBHUKOB JAalOT BO3MOXKHOCTb
HaMETUTb OCHOBHBIE IIyTU B JEATEIBHOCTH YUUTEIS MAaTEMATHKHU M0 COBEPLIEHCTBOBAHMIO 3TOM
paboThl, a TakK€ YCTAaHOBHUTb INEPEUYEHb YMEHUN U HABBIKOB, HEOOXOAMMBIX JUISl YCIELIHOTO
OCYILLIECTBJICHHUS 3TOW JEATENbHOCTH. TakK, IOJOXHUTEIbHOE BIMAHUE Ha 3((HEKTUBHOCTh
aKTUBU3ALIMY [TO3HABATEJIBHOMN 1€ATEIbHOCTH YUalllUXCsl HA YPOKE MaTEMaTUKH OKa3bIBAIOT:

1. Co3nanume Ha ypoke MpoOJEMHOM cuTyanuu myTteM Haubosee 3hdekTUBHOM
MIOCTAaHOBKHU U PELICHUS] MaTeMaTUYEeCKOH 3a/1auH;

2. YMenoe HCHOIb30BAaHUE IMPUEMOB SMOLMUAIBHOIO BO3ACHCTBHS Ha IIKOJIBHUKOB,
aKTUBU3ALMS UX BHUMAaHMUS;

3. CoznaHue Ha ypoKe ONTUMAIBHOIO YPOBHS HArJISAHOCTH;

4. Ymenue ucnonp3oBanus coBpemeHHbIx TCO;

5. YcTaHOBIEHHME HAa ypPOKaX MaTeMaTUKU BHYTPU- U MEKIIPEIMETHBIX CBSI3EH.

OnpeneneHHblil BKJIAJ B OMNHCAHME NPOPECCHH MIKOJBHOTO YUYUTENs MaTeMaTHKH,
TpeOOBaHUM, TPEIBABISEMBIX K €ro ICHUXOJIOTO-TIEIaroruyecKoi, MaTeMaTH4ecKol W
METOJIMYECKOM MOJTOTOBKE, BHOCUT KpaTkas mpodeccuorpamMma yuuTesss MaTeMaTHKU CpeaHel
001eo0pa3oBaTeNbHOM IKOIBI, pa3paboTanHas kojuiekTuBoM aBTopoB PIII'Y um. A.U. I'epriena
o pykoBoactBoMm A.U. Illepbakora [5]. Ota mpodeccuorpamma onpenensieT o0bEM U HAyIHO-
00OCHOBAHHOE OTHOIICHHE OOIIECTBEHHO-TIOIMTHYECKUX, CIICIIMATBHBIX M MICUXOJIOTO-T1€Aaroru-
YeCKUX 3HaHMH, a TaKkKe MporpaMMmy (OpMUPOBAHHUS MEAATOTMYECKUX U METOIUYECKUX YMEHHUH U
HaBBIKOB, HEOOXOUMBIX OyIylIeMy yYUTEII0 MaTeMaTHUKHU JJIsl OCYLIECTBICHHUS UM B Ipolecce
MeJJarOTHYECKON  JIeITEIbHOCTH OCHOBHBIX  (DYHKIMI: HWH(POPMAIIMOHHOW, pPa3BUBAIOIICH,
OpraHU3alMOHHOH, MOOMIIM3AaIIMOHHOM, KOHCTPYKTUBHOMU, KOMMYHHKaTUBHOM,
uccienoBaTensckoil. Paspaborannas Cankrt-IleTepOyprckumu  yueHsIMH IIpogeccruorpamma
YUUTENS] MAaTEMaTUKU MPEJCTABISIET TEOPETHUECKUN U MPaKTUYECKUI MHTEpeC, OJJHAKO B HEHl He
NpEeANPUHUMANIACh JIaXXe IIONBITKA YCTAHOBJICHUS TE€X WHIWBHUIYaJbHO-TICHXOJOTHYECKUX
0COOEHHOCTEN yuuTensi, KOTopble 00ECIIEYNBAIOT EMY YCIIEX B MPENOAaBaHUM MaTEMAaTHKU.

HccnenoBaHuio CHeUUalbHBIX T€Jarori4ecKUX OCOOCHHOCTEW Y4HMTelIsl MaTeMaTHKH
nocssiieHa ctaths A.Jl. BunorpanoBoit [6], B KOTOPOIi BBIACIAIOTCS CIEAYIOIINE CITOCOOHOCTH K
IIPENoJaBaHUuI0 MaTEMATHKHU:

1. YMenue pa3BuBaTh TBOPUECKOE MATEMATUYECKOE MBIIIJICHUE YUallUXCs;

2. CnocoOHOCTh pa3BUBaTh y YYalIUXCA «MaT€MaTHUECKYI0 30PKOCTb» — YyMEHHE
COOTHOCHUTH MaTEMaTHUYECKOE MOHATHE C 0OOOIIEHHBIM €0 BhIpa)KEHUEM B BUJIE MAaTEMaTHYECKOU

Caracas, Venezuela 63



ISJ Theoretical & Applied Science, -Ne 6 (14), 2014 www.T-Science.org

(bopMyIbl, CUMBOJIA UM 3HAKA;

3. «MaTtemaTuueckoe 4yTbe» — IMOHMMAaHUE YYHUTEJIEM YpPOBHS BIAJCHUS yYalIUMUCS
MaTepUaaoM CIIELIUAJIBHBIX 3HAHUH;
4. «MatemaTnueckas MpO30pJIUBOCTb» — MPOSIBISIETCSI B YMEHUU YUMTENS pa3pelarb

U3y4aeMble MaTE€MaTHYECKHE BOMNPOCHI € TOYKH 3PEHUS COBPEMEHHOIO  COCTOSHHSA
MaTeMaTHYECKHUX 3HAaHUH B IOCTYIHOMU i ydamuxcs Gopme;

5. «MaremaTudeckoe BOOOpakeHHEe» — YMEHHE COBEPIIATh «yMCTBEHHBIN IKCIIEPUMEHT»
Ha MaTeMaTHYEeCKOM Matepuaie B o0pa3Hou (opme.

M xoTs B 3TOH CTaTbe MPOMCXOTUT MOCTOSIHHOE CMEIIEHHE MOHATUH «CIIOCOOHOCTBY M
«yMeHHEe», BCE ke B Hel aBTOp Haubosee OIM30K K YCTAaHOBJICHHIO KOMIIOHEHTOB CTPYKTYpbI
CIIEIUATBHBIX TIEAArOTMYECKUX CIIOCOOHOCTEH yUUTENsT MaTeMATHKH.

TakuM 00pa3oM, Mbl YCTaHOBWJIM, YTO YCIIEIIHOCTb IEJaroru4eckoil AesTeNbHOCTH
YUUTENs] MAaTEMAaTUKH 3aBUCHT:

I. Kak oOT mnemarormyeckod, TaKk W OT MaTEMaTUYECKOM HaIPaBIECHHOCTH IIPH
JTOMHHHUPOBAHHH TIEPBOIA;

2. OTr pa3BuTUs MaTEMAaTHYECKUX CIOCOOHOCTEH, KOTOpHIE B 3HAYUTEIHLHON CTETICHH
JNETEPMHUHUPYIOT Pa3BUTHE MEAArOTHUECKUX CIOCOOHOCTEH;

3. Cnabo pa3BuThie pedICKCUBHBIC MEAArOrMYeCKUe CIIOCOOHOCTH HE CHUKAIOT YPOBHS
MEJarornYecKOM YCIEIIHOCTA MPU YCIOBUU BBICOKOTO YpPOBHSI MPOEKTHBHBIX MEAArOoru4ecKux
CrocoOHoCTEH.

IlenHOCTh 3TUX pabOT COCTOUT B PACIIUPEHUH TEOPETUUYECKUX TNPEACTABICHHHA O
CTPYKType Melarorn4eckux CIOCOOHOCTEl B YCTaHOBJICHMM UX B3aUMOCBS3H C KOMIIOHEHTAMH
MaTEMaTHYECKHX CIIOCOOHOCTEH yuUTENs MAaTEMATHKU.

Takum 00pa3oM, HccCleOBaHUE ACSITENBHOCTH YUUTENs] MAaTEMaTHKH, €ro JIMYHOCTHBIX
Ka4yecTB, OO0ECMEUYMBAIONINX BBICOKHHA TNPOPECCHOHATM3M, HJAEH 1O CaMbIM pa3HbIM
HanpasieHusIM. [IpuBeneHHbI 0030p NMCHXO0JIOTO-MeIarornyeckoi, METOJUYECKON JTUTEepaTyphl
1o npobemMe u3ydeHus npodeccuoHaIbHO 3HAYMMBIX KQ4eCTB JINYHOCTH YUUTEIS] MATEMATHKH, B
YaCTHOCTH, €r0 CIIOCOOHOCTEN K MPEernojaBaHUIO B IIKOJIE MAaTEMAaTHKH, MO3BOJSET YTBEPKAATh,
YTO MHTEPECYIOIIMEe Hac KadecTBa (OPMHUPYIOTCS M PA3BUBAIOTCS y YUUTEN B IPOIECCE €ro
o0ydeHus B ILIKOJE, MeIBY3€, NPaKTHUeCKOU paboThl. Te yuuTens, y KOTOPHIX MaTeMaTHUECKHE
CHOCOOHOCTH TApPMOHUYHO COYETAIOTCA C MEJarOrHYeCKHUMHM, JTOCTUTAIOT HAaHOOJBIIUX BBICOT B
OBJIaJICHUU MacTEPCTBOM I€arora.
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SOME GLIMPS ABOUT THE STRUCTURE OF MATHEMATICAL ABILITIES,
PROCESSES OF THINKING DURING MATHEMATICAL ACTIVITY OF A MAN

Abstract: The analysis is provided in article on structure of mathematical abilities and
mathematical thinking of the person at his mathematical activity
Key words: psychology, pedagogics, mathematical abilities, mathematical thinking

HPEACTABJIEHUA O CTPYKTYPE MATEMATHYECKHX CIIOCOBHOCTEIM,
IMPOLECCOB MBIIIVIEHUA ITPU MATEMATHYECKOMU JEATEJIBHOCTH
YEJOBEKA

Aunomayusn: B cmamve npusooumcs amaiu3 no CMPYKMype MamemMamuyecKux
CnocobHOoCmell U MAMEMAMUYecKkoe0 MbIULIeHUsL Yel08eKa Nnpu €20 MamemMamuiecKoll
oessmelbHOCmu

Knrwueevie cnoea: ncuxonocus, neoazo2uxka, mamemamuyeckue cnocobHocmi,
Mamemamuyeckoe MolilieHue

B cBia3u ¢ HaydyHO-TEXHMYECKOW pEBOJIIOLMENH B HalleM OOIIECTBE BO3pacTaer
NOTPeOHOCTh B BBICOKOKBAIU(UIIMPOBAHHBIX CIEIHATNCTAX, CBSI3aHHBIX C MaTeMaTHYeCKOM
JNEeATeNbHOCTRI0. Tak Kak OCHOBHOM BKJIQJ B Pa3BUTHE TOW WM MHOW HAyKW JENAIOT TE €€
NPEJCTABUTENN, KOTOPBIE MPOSIBIAIOT CIOCOOHOCTh B COOTBETCTBYIOUIEH 007acTH, TO YUUTEINs
MaTEeMaTUKU CpeJHEeH IIKOJbl JOJDKHBI BECTH CHCTEMAaTHYECKyl0 paboTy IO pa3BUTHIO Y
IIKOJBHUKOB MaTeMaTHYECKUX CIIOCOOHOCTEH.

Bocnuranne He0oOXOAMMBIX OOIIECTBY JIFOAEH MOTYT OCYIIECTBISATH TOJIBKO T€ YUHUTEIS,
KOTOpble caMH 00JalaloT JaHHBIMM KadecTBaMHU. JTO O3HAYaeT, YTO YYHUTEIb MaTeMaTHKH
JOJDKEH  o0Jajath  KadecTBaMH, MPEACTABISIOMMMH  cCOOOM  CBOEOOpa3HBIM  CHHTE3
MEIarorHYecKuX W MaTeMaTHYeCKHX  CIIOCOOHOCTEH, O00ecledYMBaIOMUX  YCHEIIHOCTh
IIPENoJaBaHus MATEMATHKH B LIKOJIE.

B ncuxosnoro-negarormyeckoil  Hayke yAENSeTCs HEMallo€ BHUMAaHHE H3YYEHHIO
MaTeMaTU4YECKUX CIIOCOOHOCTEH, MPOLIECCOB MBIIUIEHUS MPU MaTEeMAaTUYECKOH AeATelIbHOCTU
YyelloBeKa. OTH HCCICIOBaHMSA cBg3anbl ¢ uMmeHamu b.I'. AnanneBa, B.B. JlaBermoma, JI.B.
3aukoBa, A.I'. KoBanea, B.H. Msacumena, B.A. Kpyrenkoro, H.A. MeHUUHCKOW U JPYruUX.
Cpenu 3apyOexHbIX ydeHbIXx oTMeTMM uMeHa A. Ilyankape, O. Topunaiika, XX Iluaxe, cpenu
COBETCKHMX YyudeHbIX-MaTemMaTukoB — B.B. I'nenenko, A.H. Kommoroposa, A.M. Mapkymesnua,
A, Xunruna, C.U. lIBapudypaa u npyrux.

OnHUM M3 MHULMATOPOB HU3YUYEHHs] MPOOJIEeMbl MaTEMAaTUYECKUX CIIOCOOHOCTEH ObLI
Bbl1aromuiics mateMatuk A. [lyankape. OH BblIes1 TpU BUJa MaTEMaTHUYECKUX CIIOCOOHOCTEH:
apupmeTHyecKkue, anredpandyeckue U TIeOMEeTpUYEeCKHe, KOHCTaTUPOBAJI CHEHU(PUUYHOCTH
TBOPUYECKUX MaTE€MaTHYECKHX CIIOCOOHOCTEH M yKa3al UX BaKHEWIIMH KOMIIOHEHT —
MaTeMaTUYECKY0 UHTYUI U [1].

AwmepukaHckuil icuxosor 3. TopHaalik BblAenseT obue anredpandeckiue CrnocoOHOCTH:
CIOCOOHOCTh O0pPAIIATHCS ¢ CUMBOJIAMH; CIIOCOOHOCTH BBIOOPA M YCTAHOBJICHHS] COOTHOILEHMUS;
CIIOCOOHOCTh K OOOOLIEHHIO M CHCTEMAaTH3aluH; CIIOCOOHOCTh MPHUBOJIUTH B CUCTEMY HJIEU U
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HaBblkU. [lomumo o6mmx, 3. TopHpmaiik BbIIENsSET HEMOCPEACTBEHHO anredpanyeckue
CIIOCOOHOCTH: NMOHUMATh U COCTaBIATh (DOPMYIIbI; BbIpaXkaTh B BUAE (POPMYIIbI KOJINYECTBEHHbBIE
COOTHOILIEHUS; NPeoOpa3oBbIBaTh (HOPMYJIbI; COCTABIATh YPAaBHEHMs, BbIpAXKaroIUMe JaHHBIE
KOJIMYECTBEHHBIE OTHOILEHUS; PEIIaTh YPaBHEHUS; BBIOJIHATH TOXKAECTBEHHbIE alreOpanyeckue
npeoOpa3oBaHus U T.1. [2].

Cpenu MaTeMaTHKOB OJHHM W3 IEPBBIX BOMNPOCAMH MaTEMaTHUYECKHX CIOCOOHOCTEH
3auHTepecoBaics J. Mopayxaii-bonurosckuii. K koMnoHeHTaM MaTeMaTH4ecKHX CIOCOOHOCTEH.
K komMmoHeHTaM MaTeMaTHYECKUX CIIOCOOHOCTEH OH OTHOCWI: «CWIbHYIO TaMsiTb» Ha
MaTeMaTUYeCKUe WUAEH, MBICIU (DAKThI, «OCTPOyMHE», IMO3BOJSIONIEE HAXOAMTh CXOAHOE B
pPa3zHOO0Opa3HBIX cdepax, OOBEAUHUTH B OTHOM CYXKICHUH MOHATHS U3 MaJIOCBSI3aHHBIX 00JIacTeit
MBICJIH; OBICTPOTY MBICIIH, CBSI3aHHYIO C Te€M, 4TO OecCcO3HATEIbHOE MBIIUIEHUE MPOTEKaeT
OBICTpee CO3HATEIBLHOTO M TIOMOTaeT emy [3].

bonee gyHnameHTanpHble UCCIIENOBAHUI MO MpobIeMe MaTeMaTHUYECKUX CHOCOOHOCTEH
MaTE€MAaTHYECKOr0 MBIIUIEHUS MOSBUIMCh BO BTOpPOM monoBuHe XX Beka. K MX yuciny MOXHO
otHectu uccienosanus A.I'. Kosanesa m B.H. Msacumesa [4], B KOTOpBIX aBTOpPHI OTIMYAOT
crenupUIHOCTh MATEMATUYECKOTO MBIIUICHUS, BBIICISIOT «ONEpPHbIE MyHKTHI AJI ONpPEeIeHUs
O0COOCHHOCTH TICHUXOJIOTUYECKUX MPOIIECCOB MPU MAaTEMAaTHYECKOW NEATETBHOCTH», @ WMEHHO:
CKJIOHHOCTbh Ha 3JIEMEHTAPHOM CTYNEHHW PA3BUTHS M ONEpalMsM C YUCIaMH, B JajbHEHIIEM —
CKJIOHHOCTh K PEUICHHUI0 MaTEeMaTHUECKUX 3a/1a4, U Ha emié 0osee BBICOKOM YPOBHE — CKIIOHHOCTb
U HHTEpec K MaTeMaTHhKe, OBICTPOTa YCBOEHHUS CUETHBIX U apu(METHYeCKUX MpaBUIL;
cBOeoOpa3Hasi 0COOCHHOCTh MBIIIICHHUS, 3aKJIIOYAIOMIAscs B TOM, YTO Pa3BUTHE aOCTPAKTHOTO
MBILUICHHSI, aHAJIUTUKO-CUCTEMAaTUUYECKOW JNIeATEeIbHOCTH, KOMOMHAIIMOHHOM CIOCOOHOCTH,
O0COOCHHO CHJIBHO CKa3bIBAIOTCS B ONEPUPOBAHMM LU(GPOBOM U 3HAKOBOW CHUMBOJIHUKOI;
CaMOCTOSITEIbBHOCTh M OPUTMHAJIBHOCTH B PpEUICHHMM MaTeMaTU4YecKuxX IMpodsieM, Bc€ Ooree
BBISBJISIFOIIMECS] B IIPOLIECCE OBJAJACHUS MaTEMAaTUYECKOH JESATEIbHOCTbIO M COOTHOILUEHUS
PENPOAYKTUBHOTO M TBOPUYECKOI'O MOMEHTOB, BCE 0OoJiee U3MEHSIOUINECS B CTOPOHY HapacTaHUS
BTOPOr'0; BOJIEBash aKTMUBHOCTh MU pabOTOCIOCOOHOCTb B 00JIACTM MAaTEMaTHYECKOIO TPYIa;
Mepexo/l CKIOHHOCTH W HHTEpeca B yBIIEUEHHE, KOrja MaTeMmarhyeckas paboTa CTaHOBUTCS
IIpU3HAHUEM; NPOAYKTUBHAs IO KOJMYECTBY U KayeCTBY JE€ATEIbHOCTh, I103BOJIAIOILAS
00HapyYXHTh BCE Oosiee OmeperkaroIre Mmoka3aTenu cBepcTHUKOB [4, ¢.151]. Bc€ aTo mHTEpecHo,
HO 371€Ch HAOII0AAETCs IBHOE OTCYTCTBHE €IMHOM cucTeMbl. B npeasiaraeMbIX CTpYKTypax €CTb U
KaTeropus CIOCOOHOCTEH, U YMEHUH, M CKJIOHHOCTEH.

OnpeneneHHbIl MHTEpPEC MPEACTABISAIOT pPadOThl YYEHBIX MaTEMAaTHKOB, B KOTOPBIX
BBIJICTICHBI T€ WJIM MHBIE aCTIEKThl MATEMATHUYECKUX CIIOCOOHOCTEH.

A, XusruH [5] ykasan ciegyroolue 4YepThl MaTEMaTHYECKOro  MBIILJICHUS:
JOMHHHMPOBAHHE JIOTHYECKMX CXEM pPACCYKIEHUH; JaKOHU3M (CTpeMJICHHE HaXOAHTh
KpaT4allIMX MyTh K ILI€JIM); 4YeTKas PACWICHEHHOCTb XOJa PACCYXJECHMS; TOUHOCTb (Kaxabld
MaTeMaTHYECKH CHMBOJI UMEET CTPOTO OMPEIEICHHOE 3HAUCHHE).

Axanemuk A.H. KonmMoropos [6] yTBepxaaj, 4TO CHOCOOHOCTb K MEXaHHYECKOMY
3alIOMUHAHUIO OOJNBIIOr0 Yucia (akToB, (HOPMYIN, CKIAIbIBAHUIO WU MEPEMHOKEHHUIO B yMe
JUIMHHBIX PSZI0B MHOTO3HAYHBIX YHCE HE MMEIOT OTHOLIEHUS! K MAaTEMaTHYECKUM CIIOCOOHOCTSIM.
B ocHOBe mocneaHuX OH BBIJIENINII: CHOCOOHOCTh YMENOro MpeoOpa3oBaHus CIOKHBIX OYKBEHHBIX
BBIPQXCHHUM, HAXO0XKJIECHHWE YyNAuyHbIX NyTEeH i1 PELIeHUs YpaBHEHUH, HE MOAXOIAIIUX MOJ
CTaHJApPTHBIE NpaBUia, WIH, KaK 3TO NPUHATO HA3bIBaTh Y MATEMAaTHKOB, «aJTOPUTMHYECKHE
CIIOCOOHOCTHY; T€OMETPUUYECKOE BOOOpaKEHUE, WM «T€OMETPUYECKas MHTYULUSA», UCKYCCTBO
IIOCJIEIOBATEIBHOIO, MPABUIBHOIO, NPaBUIBHO-PACUICHEHHOTO JIOTUYECKOIO PACCY)KIEHUS, B
YaCTHOCTH, XOPOIIUM KPUTEPUEM JIOTUYECKOM 3perocTH, HEOOXOAUMON MaTeMaTuKy, SIBIsSETCS
MIOHMMAHHE IIPUHIIAIIA MATEMAaTHYECKON IUCKYCCUU U YMEHHE NTPaBUIIBHO €€ IPUMEHSATE.

Axkanemuk b.B. I'menenko B psiae cBoux myOnukamwii [7,8,9] BwimenseT ciemyromue
CBOMCTBA MaTE€MaTHYECKOT'O MBIIIJICHHUS: CHOCOOHOCTh YJIABIMBATh HEUYETKOCTh PACCYKICHMS,
OTCYTCTBHE HEOOXOAMMBIX 3BEHBEB JI0KA3aTENbCTBA; MPHUBBIUKY K IOJIHOIEHHOW JIOTHYECKOU
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apryMEHTaluu; YETKYIH PACUWIEHEHHOCTb XOJa MBICIIH, PAaCCYXICHHs; JaKOHU3M; TOYHOCTb
CUMBOJIUKH.

C.1. HIBapubypx [10,11] paccmaTtpuBaer ciaeayromuye KOMIIOHEHTHI MAaTeMaTHYECKOTO
MBIIUICHUS: Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJACTABICHUHN; YMEHUE OTJIMYATh CYIIECTBEHHOE OT
HECYIIECTBEHHOI0, YMEHHE OTJIMYaTh CYHIECTBEHHOE OT HECYIIECTBEHHOI0, YMEHHUE
abcTparupoBaTh, YMEHHE OT KOHKPETHOH CHUTYaIlMH NEepedTH K MaTeMaTH4eCKOi (HopMyIHupOBKe
BONPOCA; HABBIKM JACIYKTUBHOTO MBIIUICHHUS; YMEHHE aHAJIM3UPOBaTh, pazOUpaTh 4YacTHBIC
Clly4au; yMEHUE MPUMEHITh HAYyYHbIC BHIBOJIBI HA KOHKPETHOM MaTepuase; yMEHUE KPUTUKOBATh
U CTaBUTH HOBBIE BONIPOCHI; BIaICHUE JOCTATOYHO PA3BUTON MaTeMaTHUYECKOHN peublo; 00nagaHue
JIOCTATOYHBIM TEPIICHUEM MPU PEIICHUH MAaTEMaTHIECKOH 3aa4H.

[IpuBeneHHbIE TPUMEPBI TPEACTABIISIOT ONPEIEICHHbIN HAy4YHbI UHTEPEC, OJHAKO U OHU
CTPaJalOT T€M € HM3BSIHOM: B HHX HET €IMHOW, 3aKOHYEHHOW CHCTEMbI, B HUX IPOUCXOJHUT
MOCTOSIHHOE CMEIICHHE MOHITHI, YMEHUN, HABBIKOB, CKIIOHHOCTEH, CITIOCOOHOCTEH.

B.A. Kpyreukuii 060011ast BEIBO/IbI OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB IO JaHHOM
npobiieMe, MPOBEN JOCTATOYHO COJUAHBIC HCCIECIOBAHHUS W MPEATIOKUI CIEAYIOUIYI0 CXEMY
KOMIIOHEHTOB CTPYKTYpbl MaTEMaTHUECKHUX clIocoOHOCTeM [12].

1. Tlomydyenue mareMaTudeckoi HH(OpPMALMU: CIOCOOHOCTh K (HOpPMaTHM30BAHHOMY
BOCHPUATHIO MaTEMaTUUYECKOr0 MaTepuasa, CXBaTbiBaHUE (POPMaJIbHONU CTPYKTYpHI 3a4a4H.

2. [IlepepaboTka MmaTemaThdecko WH(MOpPMAIMU: CIHOCOOHOCTH K JIOTHYECKOMY
MBIIUICHUIO B c(hepe KOJMUECTBEHHBIX W MTPOCTPAHCTBEHHBIX OTHOIIEHUHN, YUCIOBOW M 3HAKOBOU
CUMBOIIUKH, CTIOCOOHOCTH MBICIHTh MAaTeMAaTHUYECKUMU CHMBOJIAMH, CHOCOOHOCTh K OBICTPOMY U
IIUPOKOMY OOOOIIEHUI0O MAaTEMAaTUYECKUX OOBEKTOB, OTHONICHUN W JEWCTBHI; CITIOCOOHOCTh K
CBEpPTBHIBAHUIO TMPOIECCA MAaTEMAaTUYECKOIO0 PpACCYKIECHHSI M CHUCTEMbl COOTBETCTBYIOLIUX
NENUCTBUM; CMOCOOHOCTh MBICIUTh CBEPHYTBIMH CTPYKTYpaMH, THOKOCTh MBICITUTEIBHBIX
MPOLIECCOB B MATEMaTUUYECKOMN JAEATEIBbHOCTH; CTPEMIIEHHE K SICHOCTH, POCTOTE, IKOHOMHOCTHU U
pPalMOHAJIBHOCTU  PEIIEHUH; CHOCOOHOCTh K  OBICTpO U CBOOOJHOW  MepecTpoiike
HAMPaBIEHHOCTH MBICIIUTEIHHOTO MPOLIECCa, MEPEKIIOUEHUE C MPSMOTO Ha OOPATHBINA X0 MBICITH
(06paTUMOCTh MBICJIUTEIBHOTO MIPOLECCca MPU MATEMATUYECKOM PACCYXICHUN).

3. XpaHeHue MaTeMaTHUeCKON HHQOpMAIMM: MaTeMaTH4eckas maMaTh (00oOIieHHas
MaMsITh Ha MaTEMaTUYECKHE OTHOIICHUS, THIOBBIC XapaKTEPUCTUKH, CXEMBI PACCYXIACHUN W
JI0Ka3aTeNIbCTB, METOIBI PEIICHUS 33]1a4 U IPUHIIUIIBI TOAX0/1a K HUM).

4. OOuMii CUHTETUYECKUII KOMIIOHEHT: MaTeMaTHuecKas HampaBieHHOCTh yMa. K uucmy
JKEeNaTeIbHBIX, HO HEe 00s13aTeNIbHBIX KOMIIOHEHTOB B.A. KpyTreukuii oTHOCHT:

— OBICTPOTY MBICIIUTEIBHBIX MPOIIECCOB KAK BPEMEHHYIO XapaKTEPUCTHUKY;

— CIMOCOOHOCTH K MPOCTPAHCTBEHHBIM MPEACTABICHUSIM;

— CMOCOOHOCTh HAIJSIAHO NPEJCTAaBIATH a0CTpaKTHbIE MaTeMaTHYECKHWE OTHOIICHUS U
3aBUCHUMOCTH.

Wtak, Mbl peaCcTaBUIA JOCTATOYHOE KOJIUYECTBO MHEHUH M BBICKA3bIBAHWW YYEHBIX 10
BONIPOCY O CTPYKType MaTeMAaTHUECKHUX CIIOCOOHOCTEH, 4TOOBI MOKa3aTh, HACKOIBKO CIIOKHA H
MHOTOTpaHHa 53Ta mpoOiema. B cBoux wHccrnenoBaHUAX OJHU aBTOPHI B OOJNbIIEH CTENeHH
KacaJMCh aHaJIM3a OCOOCHHOCTEH MCUXUYECKHUX MPOIECCOB NMPH MAaTEMAaTUUECKOH JesITeTbHOCTH,
apyrue oOpamiaid BHUMaHHE Ha OCOOCHHOCTH HWHTEJUIEKTYyalbHOM, IMOIMOHAIBHO-BOJIEBOM
chepbl 4YeNOBEKa, 3aHUMAIOUIETOCS PEIIEHHEM MaTeMaTH4eCKOM NpoOJieMbl, TPETbU — CBOHU
UCCJIEIOBaHMUS TOCBSIIANN TEPEYHIO yYMEHMH, HEOOXOAMMBIX JJIs YCHEIIHOTO BBITIOJHEHUS
MaTeMaTHYECKON JeATelbHOCTH. B pesynpTaTe aHanmsza, Oojiee 4yeM MOIyTopa JEcsTKOB
CaMOCTOSITENILHBIX KOHIEMIMM MaTteMmatudeckux crnocoOHocteir H.B. MerensckuMm Obina
yCTaHOBJICHa OOOOIIEHHas cXeMa KOMIIOHEHTOB ydeOHO-MaTeMaTH4YeCcKux criocoOHocrer [13]
(4MCII0 MOKA3bIBAET YACTOTY MOBTOPEHHSI KOMIIOHEHTA):

— CWJIBHOE a0CTparupoBaHue, OTIEPUPOBAHUE A0CTPAKITUAME — 15;

— MPOCTPAHCTBEHHBIN (HaKTOp, TeOMETpUIECKast HHTYUIUS — 9;

— YETKHE JIOTUYECKUE PACCYKAEHUS — §;
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— rHOKOCTbh, H300PETATEILHOCTh MBIIUICHUS — 7

— MareMaTuJecKas HHTYHUIH — 0

— BBIYHCIUTENbHBIN, IudpoBoi dhaktop — 4;

— aHAJIM3UPOBAHUE, CUHTE3 — 3;

— CTpeMIICHHE K PAllHOHATBHOCTH PEIIeHuUs - 3

— 0000111eH1e, HaXO0K/IeHHEe 00IIEro B pa3HOM — 3.

Cpenu criocoOHOCTEH K MaTeMaTHKe MO JBa U OJHOMY pa3y Ha3bIBAIHCH JCTYKTUBHOE,
WHAYKTHBHOE, KOMOWHHPOBAHHOE MBIIUICHHE, MaTeMaTHYeCKas IaMsATh W pPEeYb, TOYHOCTh
CHUMBOJIMYECKOTO S3bIKa, TEPIICHWE TMPHU PEIICHUU 3a7a4d, YMEHHE MPUMEHSTh MaTeMaTHKY,
BBITIOJTHATh HECTaHJAAPTHBIC alreOpandeckre MpeoOpa3oBaHMs, CXEMAaTH3UPOBATh, OIEPHUPOBATH
CBEPHYTHIMH CTPYKTYpaMH, CKIOHHOCTh W HWHTEpeC K MaTeMaTuKe, BOJIEBas aKTHUBHOCTh U
paboToCTIOCOOHOCTD U APYTHE.

K oOmum HHTEIeKTyalbHBIM KOMIIOHEHTaM Yy4eOHO-MaTeMaTUYeCKUX CIIOCOOHOCTEH
OBUTH OTHECEHBI HAXOMSAIIME TPHUMCHCHWE B MaTeMaTHKe (M HE TOJBKO B MaTeMaTHKE)
CIIOCOOHOCTH K abCcTparupoBaHHIO, OOOOIICHHIO, K TEHEPaTU3UPOBAHHOMY BOCIPHUSITHIO
CUTYallud, CXEMOTH3HUPOBAHHIO, K THOKOCTH H JIOTHYHOCTH MBIIUICHUS, K JIOTHYECKOMY
3alIOMUHAHUIO W BOCHPUATHIO, K TOYHOCTH CIIOBECHOTO BBIPQKCHUS MBICIU U JPYrUe; K
cnenu(pUIecKiM UHTEUIEKTyalbHBIM KOMIIOHEHTaM — CKJIOHHOCTh K (DYHKIIHOHAJILHOMY MBIIII-
JCHUIO, K TMPOCTPAHCTBEHHOMY BOOOPAKEHHIO, K CTPOrOMY JIOKa3aTeNbCTBY, K PEIICHUIO
HECTaHIAPTHBIX 3a/la4, K MaTeMaTHYECKOMY MOJCIUPOBAHHIO, K pa3pabOTKE alTOPHTMOB, K
MPUMEHEHUIO anreOpanyecKoro ammapaTa U BRIYUCICHUSM, K OMIEPUPOBAHUI0 MATEMATHUECKUMU
a0CTpaKIMsIMHU ¥ CUMBOJIAMH, K TTOHUMAHHUIO MATEMAaTUIECKUX HICH, CTPYKTYP H IIp.

[lonaTne «MareMaTU4ecKue CIOCOOHOCTH» OONBIIMHCTBO aBTOPOB PACCMATPHUBAIOT B
JIBYX aclleKTax: KakK TBOPYECKHWE (HAy4YHBIC) CIOCOOHOCTHM K HAy4YHOH MaTeMaTHYeCKOM
JESATETPHOCTH, JAIOIIel HOBBIC U OOBCKTHBHBIC 3HAYUMEBIC IS YEJIOBEUYECTBA PE3YNIbTAThI, U KaK
y4eOHBIE CIMIOCOOHOCTH — CIIOCOOHOCTH K H3y4YeHHIO (00Y4YEeHUWIO, YCBOCHHMIO) MAaTEMAaTHKH,
OBICTPOMY U YCIICITHOMY OBJIQJICHHIO COOTBETCTBYIOIIMMH 3HAHUSIMH, YMCHUSIMHA U HABBIKAMHU.

References

1. Metelsky N of Century. Psikhologo-pedagogichesky bases of didactics of mathematics. —
Minsk: Vysheyshy school, 1977. — 160 pages.

2. Torndayk E.L. Arithmetics psychology. / under the editorship of Volkovsky D.L.Per. with
English - M.-L. Uchpedgiz, 1932. — 304 pages.

3. Mordukhay-Boltovsky D.Psikhologiya of mathematical thinking//philosophy and
psychology Questions. — book 4 — 1908.

4. Kovalev A.T. Myasishchev V. N. Psychological features of the person//Abilities. — L. :
Publishing house I LIE, - 1.2 — 1960. -304 pages.

5. Hinchin A.Ya. Pedagogical articles. — M: 1963 . — 203 pages.

6. Kolmogorov A.N. About a profession of the mathematician - M: Moscow State University
publishing house, - 1959. -31 pages.

7. Gnedenko B. V. Mathematics and mathematical education in the modern world. — M:
Education, 1985. — 191 pages.

8. Gnedenko B. V. About mathematical abilities and their development/Mathematics at
school. - 1982 . — Ne 1. — Page 31-34.

9. Gnedenko B. V. Formation of outlook of pupils in the course of training in mathematics. —
M: Education, 1982. — 145 pages.

10. Shvartsburd S. I. Mathematical specification of pupils of high school. — M: Publishing
house of NPA of RSFSR. — 1963 . — 152 pages.

11. Shvartsburd S. I. About development of interests. Tendencies and abilities of pupils to
mathematics//Mathematics at school. - 1969 . — Ne 6. — Page 17-21.

68 ISPC Modern mathematics in science, 30.06.2014


file:///C:/Users/Alexx/AppData/Roaming/Microsoft/Word/www.T-Science.org

Impact Factor (ISI) = 0.307 based on International Citation Report (ICR)

12. Krutetsky V.A.Psikhologiya of mathematical abilities of school students. — M: Education,
1968. — 431 pages.

13. Metelsky. And. Psychological features of gnostic activity of the teacher: abstract of the
thesis of the candidate of pedagogical sciences. - Minsk, 1979. — 19 pages.

Caracas, Venezuela 69



ISJ Theoretical & Applied Science, -Ne 6 (14), 2014 www.T-Science.org

SECTION 21. Pedagogy. Psychology. Innovations in the field of education.

Sandugash Zhumanovna Turikpenova

Candidate of Pedagogical Sciences, Assistant Professor

Arkalyk State Pedagogical Institute named after I. Altynsarin, Kazakhstan
turikpenova_sandugash@mail.ru

TRAINING FUTURE ART TEACHERS ART EDUCATION IN THE COURSE OF
TEACHING THEM SPECIAL DISCIPLINES

Abstract: This paper examines primary aims, perspective goals, contest and subject of the
preliminary programme for teaching and developing future art specialists professional knowledge
and competence in the period of moving to 12 year schooling.

Key words: Art Education, Fine Arts, 12 year of Education, Kazakhstan.

The Republic of Kazakhstan is undergoing a new stage of improving the system of general
education. According to the state programme of developing education system for 2011 - 2020 the
main task is to renew the structure and contest of education, to consider the new model of
education.

The level of education model is the monitor of economic and scientific-technological
progress. The quality of education means upbringing and educating an individual capable for
using his knowledge in theory and practice work, with broad world outlook, developing his
creative abilities [1].

Modern education goal is to train our students capable of learning new things at all stages
of life, be competable in all spheres of education [2]. Our republic integrates with most developed
countries of Europe and to require the demands of European education standard we must move to
12 year of schooling.

Moving to 12 year of education proposes high quality of trainers, much habits and skills
for professional degree, knowledge of bases of pedagogics, psychology, social pedagogics and
abilities to use them in practice. Training of future art specialities require the basic knowledge of
history of art, its development from the ancient times to present day [3]. Training students for
their future career is among the pedagogical problems and it should be conducted according to the
given programme through different stages of teaching activity.

Goals and objectives of preparatory programme for improving the quality of education
should be as follows: the goal of preparatory programme is to teach and educate pupils
introducing them the brilliant works of fine arts, biography and creative work of world-known
painters, artists, musicians, sculptures.

Another aim of the preparatory programme is to train students the main laws which are
basic in fine arts, picture painting, landscape, applied arts, sculpture works and also forming their
skills and mastership for arts disciplines [4].

One of the component of the preparatory programme considers knowledge of students
about the contest of art education and its teaching methods and techniques at special classes of the
discipline. In the course of training future specialists of art much attention should be paid to the
laws of colour making, light making and composition styles at theoretical and practical classes on
such disciplines as “Theory and history of art”, “History of fine arts in Kazakhstan”, “Academic
Painting”, “Academic graphic” and others.

The next component of a preparatory programme is to develop pupils comprehension on
arts content, develop and train their skills and habits for pedagogical abilities at elective courses
“Formation of pupils’ aesthetic taste through Fine Arts”.
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The third component of a preparatory programme enables the students during their
teaching practice at school conduct classes of art with the help of works of art and culture
developed through Kazakh people’s history.

The fifth component of a preparatory programme aims at students self work planning with
introducing at their lessons artistic techniques as composition, perspective, studying of colour,
light making laws.

The sixth component of a programme examines future art teacher’s competence in
providing their classes of art and out-of-class activities with works of fine arts, portraits, pictures,
landscapes, items of applied national arts, sculptures included in the programme of education.

This component also includes students term papers and presenting graduation papers
according the theme and subject they work over.

Preparatory features: teaching pupils arts and works of art may be divided into four parts
with their interaction, they are:

1. Creating conditions for future art teachers studying specific disciplines using works of
arts.

2. Mastering pedagogical technologies of teaching arts in the course of specific disciplines.

3. Teaching of future art specialists skills and habits in mastering academic painting,
academic graphics, composition, colour and light making experience.

4. Ensure conditions for future art teachers on their mastering of skills for art at academic
painting, academic graphic, composition, sculpture, history of art and theory of art disciplines [5].

Preparing content and directions:

1. Teaching perspective laws and drawing perspective for future teachers through fine
arts. Perspective, linear perspective, air perspective, shadow perspective and their meaning,
acquainting with their rules. Thematic pictures, perspective in landscape paintings, horizon line,
space and its image.

2. Teaching future art specialists the concept of light, laws of light and shadow, level of
light on the surface of an item, the concept of space light.

Nature occurrings: light, shadow, half shadow, reflex. Light and shadow presence in
pictures. Presence of light and shadow in pictures of still life, in the fine works of painters in the
epoch of Renaissance, methods and ways of painting light and shadow in the works of Kazakh
painters and artists and techniques of their teaching at art classes.

3. Methods and laws of teaching and instructing future art teachers their common
comprehension of color and its nature, mixing of different colours, properties of colours, their
characteristics as Arkhomatic colour, Khromatic colour, primary colours, combinations of colours
in pictures, types of colour.

Methods of examining colours in pictures: warm colour, cold colour, techniques of making
primary and complementary colours at practical classes using works of fine arts.

4. Through fine arts we consider teaching of composition and its laws. Concept about
composition. Types of composition. Integrity law of composition. Standard legality of a
composition. Depiction of a composition on a second plan or project. The basic compositional
element. Complementary compositional element. Rhythm of composition. Legality of symmetry
in a composition. Concept of composition idea. Still life. Portraiture. Composition of thematic
pictures. Composition in Kazakh masters of sketch. Kazakh portraiture. Kazakh landscape
composition and methods of teaching pupils fine arts knowledge.

Using of works of fine arts at special discipline classes proposes decision of three main
aims: cognitive aim, it is introducing future teachers of art with works of fine arts through Kazakh
art culture, national heritage, spiritual wealth, forming art comprehension.

Educational aim is to develop taste for himself and for others, propagandize national art to
future generation.
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Developing aim is broadening future teachers world outlook, introducing him with the
basis of art science, forming his skills of art knowledge and using them in teaching practice [6].

5. Training future art specialists according to the programme “History of Art and its
theory”, “Kazakhstan Fine Arts” and teaching them compositions in art works, features of light
legality in the works of art, colour using and its legality, composition of sketch works, using of
graphics composition, considering of works of art, developing skills for characterizing works of
art.

6. Future art teachers will study “Pedagogical technology of introducing pupils the works
of fine arts” in the theoretical and practical classes. At lecture classes they will study the ways of
teaching composition, perspective, light, colour and other techniques of painting. At practical
classes they will learn the bases of “Perspective and methods of its depicting”, “Legality of
composition and its teaching methods”, “Colour making and its teaching methods”, “Legality of
light and shadow and methods of their painting”, “Methods of involving pupils into techniques of
painting”. These experiments are to be used in the teaching practices at secondary schools.

7. Classes of academic paintings should be devoted to the methods and techniques of
creating works of art by well-known Kazakh painters as A.Galymbayeva and her picture “Dinner
table”, E.Abuov and his picture “Still life and dombyra”, T.Togysbaev and his paintings of still
life. There are also methods and techniques of thematic pictures, portrait painting with examples
of making perspective, linear perspective, air perspective and the ways of their picturing will be
taught.

8. At classes of academic graphics future teachers will get acquainted with the works of
Kazakh graphic painters as G.Ismailova and her graphic “Ancient Kazakh ceramics”, T.Abuov
and his graphic “Dombyra and other items”, A.Zhunusov and his graphic “Still life and plates and
dishes”, “Vase still life”, A.Galymbayeva and her painting “Cactus flowers” and other graphic
works. There are also discussions on making colorings, warm and cold coloring and their
changings in colour.

9. At academic composition drawing lessons future art teachers get acquainted with works
of drawings of such painters as G.Ismailova, A.Galymbayeva, M.Kenbayev, M.Lizogub,
S.Aitbayev, I.Kenzhebayev, E.Sidorkin, B.Tabiev and their paintings as “Wonderful day”,
“Shepherd’s song”, “Catching the runner away”, “Happiness”, “Conversation on the road”,
“Abai’s road”, “Market” and others. There are also discussions of the techniques and ways of
paintings of these works.

10. In teaching future art teachers at sculpture classes they must be introduced to the
techniques and ways of making monumental sculpture, the sculpture works by Kh.Nauryzbayev
“Young Zhambul”, “Saken Seifullin”, “M.Khakimzhanova”, B.Tolenov’s  “Sculpture of
Zh.Kuanyshbaev, E.Mergenov’s “Father”. Students also study the difference between machine
sculpture and monumental, their shaping, light and shadow levels, symmetry and asymmetry laws.

11. In teaching students “Fundamentals of applied art” much attention should be paid to
the authors of items of applied arts, professionals and masters of ornament works as Gani Ilyaev,
Kalmyrza Tassov, Kendebai Karabdalov, D.Shokparov, B.Zaurbekova, K. Tynybekov, I.Yarema,
M.Alimbayev and many others. During lecture hours they also consider technologies of making
carpets, ornament composition, painting and drawing techniques, decorating of fine items,
symmetry of ornaments and their rhythm.

12. At “History and theory of Art” lessons students study the past history of fine arts and
their development from ancient times on the Kazakh territory (handcraft items of the sacs, uisyn,
kanly tribes and carvings on cliffs and stones).

The second stage is creative works of Sh.Ualikhanov, V.Vereshagin, T.Shevchenko. The
third stage covers the period from the October revolution till 1960’s. The fourth stage is the period
of art development in 1960-1992 years. The fifth stage is the period from 1992 till present time.

13. In the course of learning “History of fine arts in Kazakhstan” students get acquainted
with the life and creative work of Kazakhstan masters of fine arts, nation’s artists of Kazakhstan
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as A.Kasteyev, K.Telzhanov, A.Galymbayeva, Kh.Nauryzbayev, N.Nurmukhamedov,
M.Kenbayev, A.Ismailov and others.

During lecture hours and practical classes students learn much about creative works of
honored people’s artists of Kazakhstan, people of the artistic world, painters K.Shayakhmetov,
G.Ismailova, V.Krylov, K.Baranov, A.Stepanov, A.Khaidarov, B.Tolekov, T.Dosmagambetov,
E.Mergenov, Sh.Niyazbekov, U.Rakhmanov, Zh.Shardenov, U.Uazhiev, S.Aitbayev, A.Gaev,
K.Zakirov, L.Isabaev, B.Tabiev, M.Kalmykov, B.Pak, T.Togysbaev and others. There are also
lecture hours about “Kazakhstan Fine Arts”, “Research of Kazakhstan Fine Arts” and other
themes.

14. Future art teachers will have special tasks to train themselves for getting skill in
landscape depicting through studying the scenery paintings by A.Kasteyev called “Mountain
scenary”, “Turksib”, “Medeo”, “Hay gathering”, “Milking horses”, “Kolkhoz restival”, “Kolkhoz
field”.

Students also study the painters’ well-known pictures as “Taming the violent horse”,
“Saryarka”, “Tales” and other life depicting pictures.

Students learn to analyse the artistic features of Zh.Shardenov’s landscape paintings as “A
cottage near a tree”, “Young birches”, “The sea of Kapchagai”, “The Alma-Arasal valley”,
“Evening tune”, “Talas countryside”, “The road to Medeo”, “In the mountains”, “At Alatau foot”,
“Koktobe”, “Almaty Heat electricity station”, “Temirtau plant” and other paintings [7].

There have been prepared a complex programme for training and teaching students
Kazakh fine arts, its past and present development, using the best works of painters in their
teaching experiment at schools.

The primary task of the programme is to introduce young generation with the Kazakh fine
arts works by means of pedagogical, psychological, methodological principles of teaching [8].

Tasks for practical activities:

1. Making lesson plans for developing pupils knowledge in fine arts

2. Using of teaching and visual aids for learning artistic knowledge

3. Making plans of pupils’ out-of-class activities for studying fine arts works

4. Teach pupils to train for drawing and painting skills using the works of fine arts

5. Organizing out-of-class forms of work in art education, conducting debates and
discussions [9].

The characteristics of teaching arts:

1. To teach and train students to have theoretical and practical knowledge of fine arts,
graphics, sculpture works for their future pedagogical career.

2. To help students to acquire the needed knowledge, improve their professional training
for their future work at school in the period of moving to 12 year schooling.

Our primary aim is to train future teachers of art capable for teaching and bringing up
young generation as an individual with broad knowledge in all fields of art and science [10].

According to the demands of modern school we must develop and strengthen the creative
abilities of students and pupils for they should be properly educated and cultured.
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INTERTEXTUAL DIALOGUE: EPIGRAPH FROM INNOCENT ANNENSKY IN THE
POETRY ALEKSANDR KUSHNER

Abstract: This article is devoted by epigraphs, citing of poetic lines of Annensky which
anticipate Kushner's verses. Functional value of an epigraph it opens for Kushner connection
possibilities to tradition of the Silver age. An epigraph as intertextuality means extremely
effective. It promotes dialogue creation between epoch, aesthetic systems and texts. It shows
indissoluble communication of cultural tradition.
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UHTEPTEKCTYAJIBHBIN JTAAJIOT: SIIUT PA®BI U3 WHHOKEHTHSI
AHHEHCKOTI'O B [TIO23UHN AJIEKCAHIPA KYIITHEPA

Annomayun: B cmamve paccmampusaemcs pyHKYUOHANbHOE 3HAYEHUe dnuepapa Kax
00H020 U3 Ccnocoboé yumuposanus, 0O1a200apsi Komopomy nosmudeckuil mexkcm Kywnepa
nooknouaemcsi k mpaouyuu Auumenxosa u mpaouyuu Cepeopsinoco eexka. OOHO U3 MHO2UX
UHMEPMeKCMYalbHbIX cpedcms, snuepagd sasisiemcs Haubonee PheKmusHbiM 8 CO30anHuUU
ouanoea mexcoy >MOXAMU, ICMEMUYECKUMU CUCeMaMu, nodmamu, npouzeedenusmu. OH
n0360/1€Mm He MOAbKO HA (POPMANbHOM YPOSHe OmOoenumv A8MOPCKULL meKcm Om MmeKCma-
O00HOPA, HO U NPOOEMOHCIMPUPOBATL HEPA3PBIBHYIO C653b KVIbMYPHOU MPAOUYUU.

Knrwoueewie cnosa: snucpag, unmepmexcmyanonocmo, yumama, mpaouyus, Cepebpambiii
8eK, Ouanoe, noauI0e, Kyasmypd.

UHTEPTEKCTYAJBHBIN JIUAJIOT: SIIUT PA®BI 13 WHHOKEHTHUSI
AHHEHCKOTI'O B ITO2931UH AJIEKCAHJPA KYIIHEPA

Anomauin: Y cmammi 6uceimuoemovcs QYHKYIOHATbHA ponb  eniepagha ax 3acody
YUmMy8auHs, 3a605Ku AKOMY 6 jipuuni mexkcmu Kywmnepa e6sooumwvcs noemuuna mpaouyisn
Annencokoeo. Enicpagh vy apcenani inmepmekcmyanvbHux 3acobie nocmae oOHUM i3 HAUOLIbu
eheKmuBHUX y CMBOPEHHI 01ano2y MIdC PISHUMU eNnoXaAMU, eCMemUyHUMU CUCMEMAMU, NOemaMu,
meopamu. Bin 00360/15€ He minbku HA OPMATbHOMY DIBHI PO3MENCYBAMU ABMOPCLKULL MEKCM |
mexkcm-00HOp, ane Ul NOKA3AMu HepO3PUBHICIb KYIbIMYPHOI mpaouyii.

Kniouogi cnoea: enicpagp, inmepmexcmyanvhicms, yumama, mpaouyis, Cpibnuil ik,
dianoe, noninoe, Kyibmypa.

VYcroiiuuBelid uHTepec Anekcanapa KymHepa K TBOpYECTBY W JIMYHOCTH OJHOTO U3
MPEAIIECTBEHHUKOB akmeu3ma MuHokeHnTuss AnHeHckoro (1856-1909) wumeer ocoOyro
noaomieKky. Bo3aMoxkHo, cka3anoch poCTBO MUPOOIYILIEHHS], @ BO3MOXHO, U IIPUCYTCTBUE HEKOU
riyOMHHOM cBsi3u TanaHta KyliHepa ¢ MO3THYECKUM JapoM AHHEHCKOTO, Yb€ TBOPYECTBO
HAJOXHIIO OTIEYATOK Ha BCIO XYIO0XKECTBEHHYIO KapTHHY MHpa COBpeMeHHOro modta. [Ipuuem
€ro BHUMaHHUE U MPUBA3AHHOCTh K KJIACCUKY SBJISIOTCS 4Ype3BblYaiiHO riry0okuMu. CoOCTBEHHO,
9yBCTBO JYXOBHOH CPOJHOCTH, OTPOMHBINA MUETET 3acTaBUIM Monoaoro KyimiHepa emé BHavane
1960-x paspickaTh 3a0pOIICHHYIO MOTHIY TM03Ta Ha KaszaHCKoM KiaaOwuimne, MOCTOSHHO
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oOpamarbcs K €ro TBOPYECTBY. 3HauuTeNbHO mo3ke, B 2009 romy, OH cralm OJHUM U3
OpraHU3aTOpPOB CO3JaHUS TAMITHOM JOCKM C Oapenbe@HbIM MOPTPETOM AHHEHCKOTIO,
npuypoueHHoil 100-meTvio co JAHA €ro CMepTM U €€ YCTAaHOBKM Ha 3JaHUM ObIBIIEH
Hukomnaesckoit Llapckocenbekoil THMHA3UN.

KymHep nposiBisieT pa3HOIUIAHOBYIO 3aMHTEPECOBAHHOCTb K TBOPYECKOMY HACIJIEIUIO
NHHOKEeHTHs AHHEHCKOro: M Kak I03T, U KakK JMTepaTypoBel, W KaK MyOIMIMCT, U Kak
OOIIIECTBEHHO-TUTEPATYpHBIN nedaTrens. OH TOCBATHI AHHEHCKOMY cTaThbu «KHHra CTHXOBY
(1975) [14], «nToHammonHas HepoBHOCTHY (1981) [12], «O HEKOTOPBIX HMCTOKAX TOI3UHU
W. Aunenckoro» (1996) [16], «Cpenu mromeit, xoropble He ciablmar..» (1997) [18], «O06
Nunokentun AnHeHckom» (2009) [15]. On Hanucan aHanuTHueckuil ouepk «M yem ciaydaitHei,
teM BepHee...» (1990) [13], BeicTynmuin 13 gexadbps 2009 r. Ha TenekaHane «KymnbTrypa» B
nepenaue «beur MHHOKEHTHMI AHHEHCKMH mocinenHuM...» [9]. B kaxagom oOpameHnn K
TBOPYECTBY CBOEro MnpenuiecTBeHHUKa KymiHep, aureparypoBel W MyOJUIMCT, YCTaHABIUBACT
UMIUTMIUTHYIO CBSI3b C €r0 MaHepoil Mo3THU3allMM pealbHOCTH. bonbliie TOro, OH BCKPBIBAET
COOCTBEHHOE T€HETUUECKOE POACTBO C AaHHEHCKOBCKON XYyJOXKECTBEHHOW TpaauLue, yKa3bIBaeT
Ha KaKylo-TO MOYTH MHTUMHYIO OJHM30CTh JABYX IMO3TUYECKHUX MHUPOB: CBOET0 W AHHEHCKOTO.
CXOACTBO 3TO 3aMETHO B IM033MHM, BeAb KylHep-mo3T yacto obpamaercss K TEeKCTaM OJHOTO U3
sapyaiiiux mo3toB CepeOpsHOro BeKa, OHU JJIi HETO SIBJSIOTCS TO OPUEHTUPOM, 00paslioM, TO
HEeKUM (DOHOM, TO TOYKOW OTCYeTa ISl CO3/IaHUsl COOCTBEHHBIX CTHXOB. TeMa «AHHEHCKHHA —
Kymnep» mnpencraBnsieTcss 4pe3BbIYAaHHO HWHTEPECHOM, €€ MOXHO UCIOJIb30BaTh W IS
Pa3BEpPHYTOr0 HMHTEPTEKCTyallbHOTO aHanu3a. [Ipuuem, onHOW M3 Hanboiee MPOJYKTUBHBIX C
MO3UIIMA HMHTEPTEKCTYaJIbHOCTH (OopM TOMKIIOYeHHUS MMod3uu KylrHepa K aHHEHCKOBCKOM
TpaaULINY, SBISIETCS dnUrpad.

N ecnu uccnenosarenu nupuku KyniHepa nucain 0 €ro CBSI3M ¢ HacleaueM AHHEHCKOTO
HE TaK Y MHOTO — IPEXJIE BCET0, 3TO SMU30AMYECKUE 3aMeUaHusl B KOHTEKCTE O0MIUX MpoOiIeM,
CBA3aHHBIX C TBOPYECTBOM COBPEMEHHOr0 I03Ta, TO TeMa j’nurpada HMU TOKa elle He
paspabarbiBasiack. K mpumepy, . A. KyapsiBueBa yTBepKIaeT, 4YTO TBOPUYECTBO pPaHHETO
Kymnepa, ¢opmupoBaHne ero 3CTETMYECKONM MO3MIMH OKa3aJluCh IO/ BO3JEHCTBUEM
«meTepOyprcKoi» IIKOJIBI, BOCXOASIIEH K HAaNpaBICHUIO, OCHOBATEISIMU KOTOPOTO SIBISUIUCH
N. Aunenckuii u M. Kysmun, a mnpopommkarensmu —  H. ['ymunes, A. AxmatoBa,
O. Mangensmtam. CoOCTBEHHO, HCCIEIOBAaTENbHUIIA TOBOPUT 00 oTHomeHuM Kymmepa k
AHHeHCKOMY B acmnekTte Tpaauuuu akmensma [8; 9]. B peuensun O. KanyHHUKOBO Ha
no3tuyeckyto kHury Kymnepa «Kycrapauk» (2002) umsi AHHEHCKOIO MOSIBISETCS B APYroM
OKpPYXCHHH: Ha3BaHbl «IaBHUE cobecenqnuku modtay — @. TrotueB, E. baparteiackuii,
W. Aunenckuii, b. Ilactepuak [7; OP]. B uccinenoBanuun A. Map4yeHKO CONPUKOCHOBEHUE MMEH
AnHeHckoro u KymiHepa BO3HHMKAaeT B HECKOJBKO HMHOM KOHTEKCTE — 31€Ch peub HIET O
temarnueckoil nepexnuuke U ¢ WM. Aunenckum, u ¢ b. [lacrepnakom, u ¢ A. @erom [24, 86].
Taxxe mmpoko o cBsizu Kymnep — AnHeHckuii rooput K. D IlrtaitH, yTBepxmas, 4To Ha
MeTanodTuky A. KymHepa okaszano BausHue TBOpuecTBO K. BaTtomkosa, E. bapartbeiHckoro,
A. Ilymikuna, ®@. TrotueBa, A. Gera, 1. Aunenckoro, M. Ky3muna, A. bioka, O. ManaenbsitamMma
[29; 585].

IIpenmerHo uccnenyer BnusHUe AHHEHcKoro Ha TBopuecTBO Kymnepa T. bek. Ona, k
IpUMEpY, yKa3blBaeT Ha TO, YTO IEpPBbIE KHUTM MOJIOJOTO MOA3Ta Ha IJaBbl HE NEIWIUCH, U
ToNbKO, HaunHas ¢ «['omoca» (1978), kaxaelii cOOpHUK, IpoAoIKas Tpaauluio «KunaprucoBoro
napua» AHHEHCKOro, CTPOMJICS KaK JMPUYECKH poMaH C TJlaBaMH, BHYTPEHHUM CIOKETOM H
OCO3HaHHbIMU Tiepekinukamu [4; 207]. 3nech, MO CyTH, peub UAET O BO3AECUCTBUM AHHEHCKOI'O
Ha CTPYKTYpUpPOBaHUE MO3TUYECKOro MaTepuaia KylrHepoM n opraHU3aluio ero B HEKOe €IMHOe
XY/I0’)KECTBEHHOE 1IesI0e; Oyiaroapsi KJIacCUKy OH OCO3Hall pojib IuKiIn3auuu. IlpumedarensHo,
yto T. bek nonuepkuyna: Kymnep B onpenenéHHbli neproa TBOpUeCTBa o0paliaeTcss K puTMy U
ToHy «IIpepbiBUCTBIX cTpok» V. AHHEHCKOTr0, Beib CXOJIHBIM 00pazoM o mpoureHnH KyurHepom
033U AHHEHCKOTO KaK MMIIPECCUOHUCTUYECKOU, MHTOHAIIMOHHOUW TOBOpHUT U A. [lypuHn [26; §].
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O06 oOpamenun KyiiHepa K MHTOHALMOHHBIM HaXOJKaM AHHEHCKOI'O CBMJIETENILCTBYET TaKXkKe
N. ®anukoB, koTopelii B perieH3un Ha cOopHuk «KycrapHuk» numer: «Bo3MOXHO, B3sB Y
AHHEHCKOTO YpOKH LIMPOKOM MHTOHALMHU, €€ COMBUMBOCTH, MPUXOTIMBOCTH, HPEPHIBUCTOCTH,
KymHep ¢ rogamu ctan Bc€ yale nucaTh B 3TOM KIIOYE, 3aTPYIHSAS CHHTAKCHUC, MOJOXKAch Ha
aHKaHOEMaH KaK Ha O)KUBJICHUE PEYM U MAHAIICI0 OT MOHOTOHHOCTHY [27; DP].

Habmromast Tpancopmanuio mo3tuyeckoro mMuda o0 AHHEHCKOM B PYCCKOH MO33UU
pyoexa XX — XXI cronernii, H. B. Hamerau koHctaTupyer, 4To B CTUXOTBOPECHHSIX, HAITMCAHHBIX
Kymaepom B 1970-80-¢ roapl, OH pa3BHBaeT HEKWil JAaBHO CIOXUBIIMICA MU 00 ydurene,
OJTHOM U3 MHOTMX TaJaHTOB OJMCTaTeIbHOH 3moxu. A mozxe, npuMepHo ¢ 2007 rona, akIeHThI
MEHsA0TCA, 1 AHHEHCKHI B peuenuuu KyiiHepa npeacraer abCOMIOTHO YHHUKAIBHBIM I103TOM,
«IIPOTHBOIIOCTABJICHHBIM CBEPXUYEJIOBEUECKUM U 3K30TUYHBIM HCKaHMAM €r0 COBPEMEHHHKOB)
[25; 19]. bonbIie — oka3bIBaeTCs, UTO €My «Y>Ke€ JIET TPUALATh, €CII He OOJIbIIe, BCeX HYKHEU U
nopoxe AHHEHCKUI», MO0 B HEM eIMHCTBEHHO KyIliHep BHUIUT YepThl €CTECTBEHHOCTH U
COOTBETCTBHS NPUPOAHOMY XOJy Belleill. AHanu3upys MHIUMBHAYyajdbHOE auuo KyimiHepa, ero
M033MI0 MeJo4el Kak OcoObIil s3bIK JUPHKH, A. YKOJIKOBCKMH  CBSI3bIBA€T 3Ty YEPTy €ro
TBOPYECTBA C MO3TUKOW AHHEHCKOr0, ¢ aHHEHCKOBCKOI NMporpaMMoil METOHUMUYECKOTO CIIBUTa
HMOLIUH € CYObEKTa Ha COCETHUI OOBEKT — Ha HEOIYyIIEBICHHbIE ITpeIMETHI [6; 4].

[loxka eme mnenoctHass kapTuHa BocnpusTus KymHepoMm Ttpaaunuun AHHEHCKOTO
KpUTHKaMu He npejioxkeHa. [IpumeuaTensHo, U TO, 4TO paccMaTpuBas BIMsHHME AHHEHCKOIO Ha
¢dbopmupoBanue mnostuyeckoro mupa KymiHepa, uccienoBarenn He OOpallaroTCsl K aHAJINU3Y
MHTEPTEKCTYyaJIbHbIX CPEACTB M IPUEMOB, C IIOMOLIbIO KOTOPBIX IIPOMCXOIUT BBEJCHUE
AHHEHCKOBCKOHM TPAaJMIMM B KYIIHEPOBCKUHN NMO3THUYECKUHN TeKCT. [loaTOMy B Ipornecce aHanusa
KOHKPETHOI'0 TOATHYECKOr0 TEKCTa TMONbITaeMcs Oojiee NMPHUCTATbHO PACCMOTPETh CBSI3U HA
ypoBHe «KymHep — AHHEHCKHI» W BBIABUTh TE€ HHUTH, KOTOPHIE MIPOYHO CBS3BIBAIOT
COBPEMEHHOI'0 I103Ta C MPEIIECTBEHHUKOM pYCCKOTO akMmen3Mma. B HeOomblIol cTaThe
npejajgaraeM yBUAETb 3TH CBSI3U IOJ YIJIOM 3pEHHUsl TakoW (OpMBI JUATOTMYHOCTU TEKCTOB Kak
snurpad.

B cratbe «O0 HuHOkKeHTHH AHHEHCKOM» caMm KyliHep XapakTepus3yeT ero a pasHbIX
acIeKTax M TFOBOPHUT, YTO 3TO «IOA3T, CTOJIb MHOIO 3HAYalllMi AJI1 HAc, MHOTAA KaKeTCs, 4TO
ayqymmid modt XX Beka» [15; 9]. AHHeHCkMiA 3aHMMaeT 0COo00€ MECTO B €ro TBOPYECTBE,
ABJIASCH, IO-BUJUMOMY, OJHUM M3 IJIaBHBIX €ro yuurteneil, o uém KyuiHep HUKOra He TOBOPUT
MpsIMO, HO HAMEPEHHO MPOTrOBapUBAETCs, NMPUIOJHUMAs Kpail «mojora Houu HeMoil» [3; 56],
CKpPBIBAIOIINI TallHy COOCTBEHHOTO IMO3TUYECKOr0 TBOpuecTBa. K TakiMM HaMepeHHBIM OrOBOpPKaM
MPUHAAJIEKAT UIMEHHBIE AJIITFO3UHU U AIUrpadbl ¢ YKa3aHUEM aBTOPCTBA.

WNmennass ammo3ust Ha  AHHEHCKOro, oJHa U3 (OpM  HHTEPTEKCTYaJbHOTO
B3aUMOJICHCTBHSI, MPUCYTCTBYET B CTUXOTBOpPEHMAX pasHbx JeT. K mnpumepy: «KoneuHo,
bapatbiHckuii cxematuueH. / becctunbHocTh @eta BeskoMy BuHA. / Biok mo-Hemenku BTaiiHe
neganTuyeH. / Y AHHEHCKOro B Tpaype BecHa» («Hamm moate», 1971) [11; 609]; «I[loxOutkrit
MYHIHMPHOIO BaToil / Wb B y3kuii 3aTsHyThIid (pak, / UTo AHHeHCKu# onyTioBaThiil, / UTo M
Monogoit IlactepHak?» («AHrIWiCKUM cTyaeHTaM ypokw», 2001) [22; 297]; «Kak Ob1
AnHeHckuid ObIT yauBIEH, / JleTcKocenbCKuit Bok3an HaOmomas, / DTod MyONWKOW B JaYHBIHA
cezon» (2001) [19; OP]; «M1 AHHEHCKHIi Teneps HE TO YTO MOJOIbIM / B cpaBHeHHH cO MHOM, HO
TOYHO, YTO HE CTapbiM / MHe KaxeTcsi — 1 MHe He cTparnHo Obu10 6 ¢ HuM / [To Iapckomy Ceny
npoiitu ceipbiM OynbBapom» (2007) [20; OP]; «B ctuxax He kamyics Ha ckyky., Bo-mepBbix,
AnHeHckuil yxe / O Hel nucan. 3auem no kpyry / Xoauts? Ero Ha Bupaxe / He oGoiinénib.
Meuty u myky / OH pasrasaen B uyxoil nyme» («Kornma mpo yxacel uutato», 2011) [17; DOP].
Cronp 4yacTO YNOMHUHAEMOE HMs KJIACCMKa TOBOPUT O MOIIHON Tpaauluu, O INIyOMHHOM
BOCIIPUATHN €ro TBopuecTBa KyliHepoMm, a COOTBETCTBEHHO, AaeT OoraThlii marepuan JUls
MHTEPTEKCTyalIbHbIX UccienoBaHuil. TemMa oOUmIMpHa — Be/b 3/1€Ch 3aMETHBI U MCUXOJIOrHYecKast
XapaKTepUCTHKAa AHHEHCKOIO, U €r0 MOPTPETHBIE YEPTHI, U MPUBEPKEHHOCTH ONPEIECICHHBIM
o0pasam u TeMaM B TI093HUH.
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AKTyanu3anuss aHHEHCKOBCKOM TpaJWIIUM TPOUCXOAUT B KYHUIHEPOBCKOM TEKCTE
MOCPEJCTBOM pa3HbIX NPUEMOB: HMEHHOM pempe3eHTaluu, Ouorpaguueckoll allIto3HH,
JTUTEPaTypHBIX pPEMUHHUCHEHIUH, omurpadoB. MuHys 53TO OrpoMHOE TONE OYAYIIHX
JTUTEPATypPOBEIUECKUX H3BICKAHMIA, 0OpaTHMCs K arurpadam u3 AHHEHCKOTO, B3sAThIM KymrHepoM
K CBOMM CTHXOTBOpeHMsIM. WX wucCnonb3yer, MOJYEpPKHEM 3penblid, cocTosiBIIMiics modT. K
ctuxotrBopenuto «Betka» (1999) [28; 272] B kauectBe snurpada B3ATa CTpPOUYKAa U3 CTUXA
AnneHckoro «Tsl omate co mHOW» [3; 91-92]. beiBaer, cpenn MOHOXPOMHOCTH 3UMBI BAPYT
nopajyeT rija3 ciydailHas BeTKa C SpKUMH, €IlI€ He OMaBIIMMH, JUCThbsIMU. OHAa U BbI3Baja B
namsTu 3Ty cTpoky-amurpad «Ho CkBO3b CeTh Harux TBOWIX BETBEH...», BIPOUYEM, MTHOBEHHO
nepel BHYTPEHHUM 3pEHHEM I03Ta mpeactan u caM AHHeHcKkud — «llapckocenbckuit moat ¢
TUMHA3U4YeCKOM CBA3KOM TeTpaneit / Y TpuiucTHUK ero senasHoiy. Kymnep, 6i1aronaps TOHKUM
QIUTIO3USIM, TOJKIIIOYAeTCsl K LEJOW Iulesie  «apCKOCETbCKUX» M «IIETePOYPIKCKUX»
CTUXOTBOPLEB, KOTOPHIE U SIBJISIOTCS TOM CEThIO «HATUX BETBEW», CKBO3b KOTOPYIO CKBO3UT
3/laHue BCEH pyCCKOW KYJBTYpBI, a B LIEJIOM 3Ta «BETBb Ha ()OHE JBOpLIA C HEONABIIEH JUCTBON
30J104€HONY, Oaronaps snurpady cTaHOBUTCS CUMBOJIOM HEYMHPAIOIIEH KITaCCUYECKOM MOA3UH.

B cruxorBopenun «Iloromy-to u nedbeau Hexubiey» (2000) [11; 156] snurpadom cranm
cnoBa «Obnaka, Mou ebeau HexXHbIe!» U3 cTHXOTBOpeHUs: AHHEeHcKoro «O0makay [3; 132—-133].
Tema Heba, BBICOTHI TBOPYECTBA, TeMa CBOOOOJIFOOMBBIX O0JIAKOB — CKBO3HAs B IO33UH, ITO
tpanuuus M. JlepmonroBa, A. AnyxtuHa, b. [lactepnaka, O. Mannensmirama. A cam Kymnep
BBICOKO IIEHMJT 3THU CTpouku: «llepexuTsl nu TsDKKUEe mpoBoAbl /Wnb rnmaza MHE riasasr
Hen3OexkHble, /Kak Torma Bel MHE Kakerech Mojoabl, /O0maka mowu, nedemnu HexHbie!». He
CIy4allHO TOJYEPKUBAJ, YTO «BCErJa JIIOOWJI 3TH CTUXU C WX 0CO0OM, MOHaydany Kak OyaTo
HEJIOYMEBAIOLIEH, a 3aTE€M B3MBIBAIOUIEH BBEpPX HHTOHALMEMN, MOJCKA3aHHOM, KaK 3TO 4acTo
ObIBaeT y AHHEHCKOIrO, JBYMS B3aMMOMCKIIIOYAIONIMMHM YYBCTBAMU — TSDKEJIOH CKOpOM U
OJIHOBPEMEHHOT'0 OCBOOOXKIEHHUS OT Hee. Beerna molui 3TH CTUXU».

K crtuxorBopenuto «Cuerupu npuierenn» (2009) [21; DP] o ucnonas30Bal B Ka4eCTBE
snurpada ctpoku u3 «CrHeray: «[lomobun 0v s 3umy» [3; 114—-115] u nepxa nepes MbICIIEHHBIM
B30pOM AHHEHCKOTO, BEJIET C HUM JUAJIOr, HACTOMYMBBIA U HEMHOTO yJIMBICHHbIA. I B camoMm
Jiene, oT4ero ke He JroouTh 3umy? Bot, ecnmu Ob1 Bei, MHHOKeHTHIT DemopoBuu, Bbi, KTO
«CTYy’XKel TOMUMBINA, TPUYHBUT U MPUTUX», YBUICIHU ITUX PA3HOIBETHBIX CHUHUI[ U 310JHKOB, U
CHETUpEH, a OHU-TO KaK pa3 «IPUMHUPSIOT C 3UMOI», — Bl HempeMeHHO Obl OTTasimu B Barei
tocke. «llomobun O6v1 oH 3umy, / Ecoiu 6 BcmomMHMI 0 HUX», yTBepxkaaeT KymHep B (unHame
CTUXOTBOpEHUs. TakuM 00pa3oMm, KOJIbIIEBOE OOpamIIeHHE CTHXa uepe3 oOpamieHus K
AHHEHCKOMY — K €ro MO33UH, €r0 MHPOCO3EpPLAHUI0 HECET CEMaHTUKY IPEeeMCTBEHHOCTH,
JIMAJIOTUYHOCTH, COEIWHEHHUs pas3HbIX 3MoX. Eme B oaHOM cTuxoTrBopeHuu «CTEKISTHHOMN
najgo4yko mo vamkam noctydar» (2012) [10; OP] snurpadom sBusetcs crpouka «Ho mku u
JecTH oTjan AaHb f...» U3 «beccoHHbIX Houei» [3; 196—197] — storo ympeka pyTuHE H
XHTelckol monuioctu. KyrHep MHTEpnonupyeT SMOTUBHOE, OTYACTU JACTPECCUBHOE COCTOSHUE
AHHEHCKOTO B «BECCOHHBIX HOUYaX» 4epe3 COOCTBEHHBINH IMOIMOHANLHBIA (DOH, co3maBas oOpa3
dapdopoBoii yamku ¢ TpemuHKOH. CTUXOTBOpeHHE, Kak M Mpeablayliee, 0OpaMiIeHO
«MIPUCYTCTBUEM» KJIACCHKA: BHayaje snurpad, HaMeKarolu[uil Ha >KUTEHCKHUE HCHbITaHUs, a B
¢dbuHaNe aBTOp OMATH TOBOPHUT O CBOEM OTHOIICHHH K KJIACCHKY, MPU3HABAACH: «KaK JIOPOT MHE
03T / C TakuM HaATPECHYTHIM B CTUXAX, IIEMALIUM 3BYKOM .

WNuTeprekcTyalbHble  peMapKd — SBISIOTCS BO  BCEX  Clydasx CBOeOOpa3HBIMU
uHaukatopamMu. CTaHOBUTCS TOHSATHBIM, Ha Koro paBHseTcs KyirHep, KTO s HEro ocraics
HaBCErJa HEOCIOPUMBIM aBTOPUTETOM, yuuteneM. C Kakoll TpycTblO, Jdaxke JIMYHOU
MPUBSI3aHHOCTHIO, OH NUILET B cOopHuKe «O0naka BeiOupatoT aHanect» (2008), uTo « AHHEHCKUI
HE TO YTO MOJIOABIM / B cpaBHeHHH CO MHOM, HO TOYHO, YTO HE CTapbiM / MHE KaKeTCsl — U MHE
He cTpaiHo 6b110 0 ¢ HuM / [To Lapckomy Ceny npoiitucs OynbBapomy». [IprcyTcTBHE BHICOKOTO
cJIora KJIACCUKU M BBICOKOW YKM3HH MO3TOB — (DOH KYIITHEPOBCKOTO OBITHS, 1 AHHEHCKHI — O/IHa
U3 TOCTOSIHHBIX (UTYp €ero TBopyeckoro mupa. OTTOro CTOJb 4YacTOo OH OepeT B KadecTBe
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snurpada pparMeHTsl CTUXOTBOPEHUNH AHHEHCKOTO. B TakoM HEM3MEHHOM «IIPUCYTCTBUU» HET
HUYETO yIUBUTEIBHOTO, YIUBISET JIMIIL KOJTUIECTBO AMUrpad)oB, BEb OHU B OOIIEM-TO SBJICHHE
MaJjio pacrnpocTpaHeHHoe B o33uu. Y KylrHepa — 3T0 1aHb KIACCHKY, 3TO (hopMa ero yBakeHus K
Hemy. OmHOBpEeMEHHO, 3TO © 0cobas, TmepcoHanbHas, G(opMa IUTHPOBAHUS, KOTOpas
XapaKkTepu3yeT CTWIb Mo3THYecKoro wMmeinuieHus KymHepa, ero wmaHepy 0003HauYaTh
aCCOIIMATUBHBIE CBSI3M CO BCEM, UTO ISl HETO BaXXKHO, C TEMHU, KTO €MY JIOPOT, C MO3TaMHU, KU3Hb
JYUIN KOTOPBIX OJIM3Ka €ro )KU3HH JIYIIH.

B cruxotBopenun «Kak Ob1 AnHeHCckuil Ob1 ymuBnéu» (2001) [19; DOP] smurpadom
ciyxart cioa «Bce paBHO — TbI He 3TO0!..» U3 «Tocku Bok3zana» [3; 116—117]. Kymnep Boccoznan
MOCJICIHUM JICHb 36MHOM KU3HU, «KaHYH BEYHBIX Oymuei» [3; 116], AHHEHCKOTO — AMpeKTopa
[apckocenbCKol TMMHA3UU, OKPY>KHOT'O MHCIIEKTOpPA M WIeHa Y4YEHOr0 KOMUTETa MUHHCTEPCTBA
HapoJHOTo 00pa3oBaHUs. DTOT JEHb, CBSI3aHHBIA ¢ BOK3ajioM B [lerepOypre, Ha CTymeHbKax
KOTOPOI'0 MO3T CKOHYAJICA OT CEpJI€YHOro MPHUCTYIa, TaK U HE BEpHYBIIMCH Jomoi, B Llapckoe
Ceno, mepenecén Kymnepom «Bmepémn» «ier Ha cto» [19; OP] B moBcemHeBHyIO cCyeTy
coBpeMeHHOro JleTckocenbckoro Bok3ana. B kadectse snurpada He ciaydailHO M30paHbl CTPOKHU
W3 CTUXOTBOpeHUs: AHHEHCKOTo «Tocka BoK3asiay U3 1uKIa « TPUIMCTHUK BOK3AJIbHBINY, OJTHOTO
13 LWEJEBPOB MPEIMETHOM MO33UH, I/I€ «BELIU CLETUICHbI C YEJIOBEUYECKOM IYIION», a caM aBTOP
«TIOOUT KyIbTYpy W He Ooutcs OypiKya3HOTO mpuBKyca KpacoTel» [18; 195]. Mmenno sta
CTpPOYKa, MOBTOPEHHBS NIBaXK[bl, cliepBa B Hauvasie: «Bcé paBHO — Tbl HEe 3T0!..», a OTOM B
¢dunane: « BopsiMb, «Tel HE 3TO», Mo3BojsieT KymHepy, ornenuB Ha (opmMaIbHOM YpPOBHE
aBTOPCKUU TEKCT OT TEKCTa-JOHOPA, CMOJEIUPOBATh cuTyanuio auanora. [Ipuuém, armochepy
YKUBOTO OOIIECHMSI, TaXKe TIPSIMOI peyu, OH CO3/laeT MyTéM BapbUPOBAHMS aHHEHKOBCKOW (pasbl,
MOHMKEHUS €€ OT cTaTyca MO3TUYECKOM peur 0 MPOCTOPEUUsl — Yepe3 pa3srOBOPHOE «BIPSIMBbY.
Ho, 6marogapst umeHHo 3ToMy snurpady, akieHTy Ha TOM, YTO MCTHHHAS XU3Hb — COBCEM HE
€KEeJHEBHOCTb, MONUIAs KUTEHCKAsl, «BOK3aJIbHAs» CyeTa — OH pa3MeKeBal MUP KPacoTbl U MUP
yponctBa. Kanyn CepeOpssHOro Beka ¢ ero OypKya3HbIM MPHUBKYCOM KpacoThl, KOTOPOTO, IO
yrBepxkIeHnio KyiiHepa, He CThIIWICA AHHEHCKHUH M CUMBOJIOM KOTOPOTO JUIsi COBPEMEHHOTO
ModTa SIBISIOTCSI «IOJIOCAThIE THKW» BaroHa mepBoro kiacca» [18; 196], mpoTuBomocTaBiieH
CTpaHHOMY 70 0e300pa3usi, 10 MaTOJOTUH (C TOYKH 3pPEHHs YeJOBEeKa MPOIIOro) MUPY Hadaja
XXI Beka:

Kaxk 661 AHHEHCKHIA OBbLT YIUBIEH,
JleTckocenbCKuii BOK3aJl HaOromast,
OToli myOIUKOM B JaYHBIN CE30H,
OTON JaMOH B IIITaHaX: MOJIOAAs

W napsigHasi, TOJBKO MITaHBI —
Pa3Be M0XHO XOUTh B HUX, MPOCTUTE!
...MoJio011 4eNOBEK B IEKOJIBTE

C 4€pHO-pO30BOI TATYUPOBKOM,
Her, Hak/IeMKOM, — TaKKUE BE3AL
[Iponarorcs, cuuTasicey AEMIEBKOI;
JIBe MOAPYKKHU: CBEPKACT IYIOK,
Oronéx 3aropenslii )KUBOTHUK,

O, BakXaHOK TakKuX ObI HE MOT

OH HaiiTu U B bUTH OUOIHOTEK!

B »>TOM ommcaHuuM HEKPACHMBOCTH COBPEMEHHOTO OOBIEHHOTO MHpa HET HH OJHOU
cinydaiiHoil ueptel. Kaxknas, yBujeHHas HaOmogaTeneM JeTajib, BCTyMaeT B JAMCTapPMOHHUIO C
MOHSITHEM KpacoThl, copmynupoBaHHbIM AHHEHCKUM B «KHurax orpaxkenuit» (1905), roe B
MPEAUCIOBUM aBTOP TOBOPUT O CBOMCTBaX MO3TUYECKOTO CO3HAHMSI, OTPAXKEHUE KOTOPOTO HE
MOXET OBITh MACCHUBHBIM U O€3pa3audHbIM, Belb «Il03ThI MUITYT HE TSI 3€pKal U CTOSYUX BOJ»
[1; 5]. mennas penpeseHtanus, nojnanHas KyliHepoM B MEepBOM CTPOKE CTHUXOTBOPEHMS,
3acTaBiseT ynTarelss mocMoTpeth Ha Mup 2001 roma rimazamm mosta Havanma XX Beka. Ha ¢one
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ACTETUKU AHHEHCKOro, (OpMHpOBaBLICHCS MOJ| BIMSHUEM AHTUYHBIX aBTOPOB, (hpaHIly3CKON
no33uu napHacueB, bomiepa m «kynpra Kpacote», 3aduxcupoBanHbsle KymHepom nertanu
BOCIIPMHUMAIOTCSI OTpakeHHEM B KPHUBBIX 3epkanax. Jla m obOpa3 [lambl B mTaHax — mpsmas
IIPOTUBOIOJIOXKHOCTh AHHEHCKOBCKOM MO3TUYECKON KOHLENIMH KpPacoTbl, C(HOpMyIUpOBaHHON
UM B cTaTbe «CHMBOJIBI KPACOTHI Y PyCCKUX mucarenei»: «Kpacora uist mo3Ta ecTh WM KpacoTa
JHCEHWUHbI, WU KpacoTa xax oceHwuna» [2; 130]. Konmenmuu kpacoTbl AHHEHCKOTO
OPOTUBOPEYUT U (PEeMHHHBIH OOJMK IOHOIIM — Yy HEro <«IEKOJIbTe» U «UEPHO-PO30Bas
TaTyupoBKay. [lapamnens — 4€pHBIA U po30BbIA B 033un bosyepa, nBeta derumneit — «IEpPHBIX
KOC» U «PO30BBIX YYJIOK», KOTOPBIM MOKJIOHSAETCA MyKuMHa-nodT [5; 185-186]. Crankusas nBe
MPUHLMIIHNATIBHO pa3Hble KapTUHBI MUpa, KyliHep nmokas3biBaeT, Kak ypoJIuBasi CMEHa I'eHIePHbBIX
poJiel, oTpak€HHasl B MOBCEAHEBHOM KU3HU HAIlIMX COBPEMEHHHUKOB, B UX MAaHEPE OJEBAThCH, Aa
U caM0o OOHa)XXeHHE TPEBpAIIAOTCS M3 AHTUYHOTO KyJIbTa KpacoThl B TPHUBHAIBHYIO
nopHorpaguto. boiee Toro, Bce 3TO CTajJo0 HE TOJNBKO 4YacTblO COBPEMEHHOW MOABI U
COBPEMEHHOTO ObITa — 3TO KpHuualiee 0e300pa3ue, KOTOPOe MbI MEepecTald 3aMedarb, 0Ka3aaoch
YaCThIO HAILIETO TyXOBHOT'O MIPOCTPAHCTBA, 00Pa30M, CIETIKOM, OTPAKEHUEM YEIIOBEUECKUX AYIIL.

Bok3an, Obl1 TPHUBBIYHBIM aHTypakKeM B TIOBCEJHEBHOW KU3HU AHHEHCKOTO,
paspeiBatomerocss mexxay Ilerepoyprom u Lapckum Cenom. KymHep HamMepeHHO HE TOBOPHUT O
CMepTH AHHEHCKOrO, CIy4MBIIEHCS B OJUH U3 JEKAOpbCKUX BeuepoB. OH HCKIIOUMI 3UMHIOK
Temy («B Barone», «3uMHUH moe31»), H30paB H3 TpEX CTUXOTBOpeHUi «TpunucTHHKa
BaroHHOro» ctuxoTBopeHHe «Tocka Bok3aja» C €ro JEeTHUM neif3axeM — «B IbUIBHOM 3HOE
nonynHei» [3; 116]. Ho taxke HamepeHHo KyliHep 3acTaBiissieT BCOOMHUTh O CMEPTH I103TA,
Oonblie — 0 CMEPTHU MM033MHU. Beap MOCMOTpEB Ha COBPEMEHHYIO BOK3&JIBHYIO CYETy IJla3aMu
AHHEHCKOT0, MbI IPUXOJIUM K BBIBOJY, UTO 3110Xa BBICOKOM M1033UM yMepiia. Mbl IOHUMaeM, 4TO
aBTOp aOCOJIIOTHO TIPaB, 3asIBIAA: «...BHepén / 3armstHyTh Obl JieT Ha cto. He 3Haro, / He yBepeH,
yro my4mee AT / Tam». Beap mpenmeTHbI MUp, HEMOCPEACTBEHHO CBS3aHHBIA C TYyIION
YeJIOBEKA, CBUJETEIbCTBYET O TOM, YTO MPOU3OLLIO TO, YEro Tak Oosics AHHEHCKHH B Havaie
XX Beka: «YBUAATH IyCTHIMU TalHBI CJIOB...» («Tbl onsATh CO MHOI) [3; 92].

be3ycioBHO, snurpad B apceHalle MHTEpTEKCTyalbHbIX cpeacTB KyiHepa Hapsny ¢
OpyruMu GopMaMy peMUHUCIICHIUH U HUTHPOBaHuUs sBJsieTcs 3¢ dekTuBHBIM npuémoM. [1osT He
TOJIbKO BBOJUT «UY>KOW» TEKCT B COOCTBEHHBIH, HO U nu(pdepeHuupyeT Ha pOopMaIbHOM ypOBHE
«CBOE» U «YYXKOE» CIIOBO, OH pa3JeisieT Ha YPOBHE BPEMEHHOI'O KOHTHMHYyMa pa3jIM4HbIE
napagurMel MUpoBUieHHs. Takxke snurpad 1mo3BoJisieT He MPOCTO UMUTHPOBATH MPSIMYIO pedb, a
BOCCO3/1aTh aTMochepy kuBoro ooOmeHus. OTTOro He CIIy4ailHa KOJIbIIEOOpa3Has KOMITO3UIIUS
MHOIMX CTHXOTBOPEHHMH, He cilydyallHO pacluupeHue snurpada-periuka A0 Auajora WiM
pa3BEepHYTOr0 OOBSICHEHUS, COOCTBEHHO, AMHUTrpad YacTo SBIACTCS UMITYJIBCOM K COOTHECEHHIO,
MHTEPHOJISILIUN PAa3HbIX MUPOBO33PEHUYECKUX U XYI0’)KECTBEHHBIX CHCTEM.

Annenckuit i KyiiHepa — oJlHa W3 KIIOYEBBIX (UTYp pYycCKoM kiaccuku. bruska
IpUPOJA MOITHUECKUX JAPOBAHUM ATUX JBYX MAacTE€pOB CJIOBA, B YEM-TO CXOJHBI UX TBOPUYECKHE
cyns0b1, Benp KymHep, kak W AHHEHCKHH, paboTall MHOTO JIET YYUTENEM CJIOBECHOCTH.
[TockosibKy MOTYEPKHYTHIA ICTETU3M CTPOK AHHEHCKOI0, yHOoTpeOIsieMbIX B KauecTBe anurpada,
MIHOBEHHO HAcTpauMBaeT YUTATENsl Ha BO3BBIIMICHHBIM JlaJl, TO BECh MOCIEAYIOIINI aBTOPCKUMN
TEKCT COOTBETCTBYET WJIU MTOJIEMU3HUPYET C BBICOKUM JYyXOM 3I0XH. MHOTOKpaTHOE LIUTUPOBAHHE
AnHeHckoro mno3Bossier KyirHepy co3gaTh MHTEPTEKCTYaldbHBIA TOJMIOT BHYTPHU KYJIBTYpHI.
JIBi>keHHe B OJHOM HJIEHHO-TEMAaTHYECKOM pyclie ¢ TEKCTOM-IOHOPOM C ONOpoi Ha oburue,
OopraHuyYeckue Uil HUX (opmasibHble MPUEMBI, MO3BOJSET COBPEMEHHOMY I03TY, ONHUpPAasCh Ha
MO3THYECKYIO TPAJUIHUIO MPOLUIOTo, MPUNTH K aKTyaJIbHBIM Ul COBPEMEHHOCTH OOOOILEHUSIM.
Tak, B ctuxorBopeHun «Kak 061 AHHEHCKU OblT ynuBIEH» Onaroaaps anurpady BO3HUK KUBOM
JMaJIor ¢ MPOLUIBIM O KpacoTe U 6e300pa3uu MpeAMETHOTO MUpPA, KOTOPbIM MEHSETCs BMECTE C
YEJIOBEKOM. A BMECTE C HUM — ITPe00pakaeTcsi MUpP TyXOBHOM KyJIbTYphl U (POPMUPYETCS HOBBIH,
3HAKOMBIN HaM, OOJIMK IIUBHIIM3AIUH, T /1€ TEXHOJIOTUH BBITECHSIOT JyXOBHOCTb.
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ROLE BAUIRZHAN MOMYSHULY IN THE KAZAKH MILITARY PROSE

Abstract: The article focuses on the formation of the military literature in Kazakh prose.
Since the theme of the Second World War was not considered as an art, professional writers not
to bother giving a picture of the war years and the more distortion of history. But being a
participant in the war, and as the founder of military subjects in Kazakh literature B.Momyshuly
defined the role and importance of military literature.

Key words: Great Patriotic War, the military prose, artwork.

POJIb BAYBIPJKAHA MOMBIIIYJIBI B KA3AXCKOM BOEHHOI ITPO3E

Annomayun: Cmamoes noceaujena 60NpoOCy CMAHOGICHUS BOCHHOU JIUmMepamypvl 6
Kasaxckou npoze. Tax kax mema BOB Hne paccmampuganace Kak XyoodcecmeeHHas,
npogheccuonabhble nucamenu He OpPAIUCh ONUCLIBAMb KAPMUHY 60EHHLIX jlem u mem Oolee
uckasicamo ucmopuio. Ho 0Oyoyuu yuacmuukom 601HbI U KAK OCHOBONOJONCHUK BOEHHOLL
memamuxu 6 Kaszaxckou aumepamype B.Momviwynvl onpedenun poivb u 3HA4eHUe BOEHHOLU
umepamypbl.

Knrouegvie cnoea: Benuxas Omeuecmeennas Boiina, oennas nposa, Xyo0xicecmeeHHoe
npoussedeHue.

KA3AKTBIH OCKEPHU ITPO3ACBIHIAAYBI BAYBIPKAH MOMbIIIYJIBIHBIH OPHbI

OneM 91e0ueTiHIe, COHBIH IMIHAE Ka3aK MPO3achIHIa 9CKEPH TAKBIPHIN KaWbIHA, COFBIC
KAl KONTEereH IIbIFapManap >Ka3bUIFAHMEH, IIBIHAWBUIBUIBIFEL, KOPKEMIIIK CHUMAThl MEH
TamFaMIBIK Jopexkeci Oipaeit OosraH k0K, COFBICTBIH KaTaldl aKUKAaThl MEH OOJIMBICHI,
TICUXOJIOTHACHl TEPEH AallbUIBIN JKaTHaabl. bip JKarblHAH OHBI JKA3YIIBUIAPABIH COJM KaHIBI
MaiiJlaHFa TiKeJleld KaTblHACIayblHa 00Jica, eKiHIl ce0edl KeHECTIK MICOJOTHUSHBIH BIKITAIbIHAH
emi. Ocer opaiina omeOuetmii rameiM M.KapartaeB: «Keke 0acka TaOBIHYIIBUIBIKTBIH CalIIapbl
KOPKEMJIIK JaMyFa Ja TUMEH KOWFaH KOK. Teopus MEH TKIpHOCHIH apachIHIAFbl aJIaKTHIK,
COBETTIK 9T 3aH/IbI, IEMOKPATUSHBI OY3YIIBUIBIK, )KeKe 0aCThl )KOHCI3 JopinTer, 0apibIK KeHIC
MeH TaObICTHI O1p alaMHBIH 0achlHA TaHY, XAJIBIKTBIH POJIIH XKeTe Oarayiamay CeKiIIl xkKaimap ochl
KYOBUIBICTBIH caniapsl OonaTtei» [1, 84-0] - mem >ka3abl.

MyHait ONKBUIBIK TEK Ka3ak 9eOMETIHIIE eMec, KOPII XalIbIKTap/IbIH 9JeONUEeTTEepIHIE J1e
kepiHic Tantel. OneOuerranymsl C.M. JKypaBiaeB COFBIC TaKbIpbIOBIHIA iNe-IIaja >Ka3bUIFaH
TYBIHABLIApJA OKUFAHBI ocipenen Oepy, oJCi3 MCHUXOJOTH3M, WILTIOCTPAIMSIIBUIBIK, >KaFbIMIIbI
KOHE KaFbIMCBI3 Tepoilylap/ibl TIKE KapChl KOO, COFBICTBI O€IriIi MeJep/ie POMaHTUKAIaHbIpy
CEeKII/l KeMIILTIKTep OONFaHbIH aifTansl [2, 14-0].

Ocpl opaiiga baybipkan Mowmbliyisl MaiaH HIBIHABIFBIHBIH JYphIC OeiHeneHyl
MOCeJIECIH COFBIC KbUIJApbIHJA-aK aWTKaHaapAblH Oipi 6oinel. En Gacuisuiapeina ga, oneduer
KalipaTKepJliepiHe jKa3FaH XaTTapblHAAa COFBIC IIBIHIBIFBIHBIH IIBIHANWBI JKA3bUTYBIH Tajlall €TTi.
OCKepHU 9IeOMeTTIH KaJIBINTACHII JaMyblHA aT cajlbICKaH KaipaTkepiaepaiy Oipi Oonabl. Maiinan
eMipiH OeifHeneyne TaObICTaphl a Mo edil. byn xalT oran oHail OepimMece jae, 6ap KaXbIp-
KalipaThlH o/Me0ueT MaiiaHbiHaa, OoiiblHA OITKEH NapbIHIABUIBIFBIMEH jkymcail Oinmi. Kazak
oneOueTiHAer MOo33Usl, MPo3a >KaHPJIAPBIH 9CKEPH TaKbIPBINIEH TOJBIKTBIPIALL. Ocipece aaam
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ONIeMiH, OHJAFbl OMUICTTINIK TEH aJallblK CEeKiIAl OWiK KacHeT-eNeMAepai 9op KbIpbIHAH
TaHBITBIN, MOH-MaHbI3bIH apTThipa TYCTi. OChI apKbLIbI JKaC YPIAKThI €pIIiK MEH eNIIKKEe YHAE!,
VITTBIK MakKcaT-MypaTTapFa, ap-HaMbIC ajJAbIHAAFbl IIbIHAWBI KOPIHICTEpIH TaHBITyFa OAaFbIT-
Oarmap Oepezi. OMipiHiH COHBIHA JICHiH OCBI OAFBIT-CHIIATHIH J1a YJIBI MYPAT €TTi.

«Taraplp MeH1 agam3aTThIH JKaH TYPUIIrepilik KaWfbl-KacipeTiHiH Kyarepi OoisiyFa jkasca
Jla, aK Kara3[plH OeTiHe 00JlaT KajaMCallThlH YIIBIMEH KHUCBIHIBI CO371 MapkKaHIal eTilm Ti3e
anatelHIall eHepiM Oosica na jxail ce0OemmeH, MEeHIH KOJBIM KayFa CLITep KbUIBIITHIH CaObIH
yCTayFa, MUCTOJIETTIH LIYPIIIEC MEH >KaybIHI'€p/IiH aThIHbIH TI3T1HIH yCTayFa YHPEHIeH KOJbIMa
— KaJlaMcarl Ta, yCTaBThIH OKTeM OYHpBIFbIHA YHPEHIN KajJfaH TLTIM Je BIPBIK Oepep emec, Oipak
Ta capaHJapAblH caHaThIHAa (eyep anabpiHaa Oap OalnbIFbIH OOCKa manara mamkan KapeimoOait
CHUSIKTBI) KaJMac VIIiH, eJIreHIepIiH PyXbl, 3apAam MIEKKeH, afall CONIATTapbIMHBIH aJlbIHIA —
YH-TYHCI3 KajmayFa, 6acTaH KeIIKEeHIEep/l TUICI3 KaFra3 OeTiHe TYcipyll e31Me Mapbl3 CaHaWMBIH,
OUTKEeHI OJI: «epIliK eleyci3 KaJaMachlH, OJbDKa — elre, aTaKk — epre cayra» JIereH OIUICTTIIIK
KaFUJIaChIH €CKE CaJaThIH, IIBIHBIK OKWFa KyoTrepiHiH Ti1 0onchin» [3, 17-0].

Baybipkan MOMBIIIYJIBIHBIH OMIp CYpreH KEHEeC 3aMaHbIHAa OapiiblK XajbIKTap YIIiH,
coHbIH immnHae Kazakcran xankel YIIiH Jie €71 0acklHa KYH TyFaH Imakta YJbl OTaH COFBICHIHBIH
Ka3aK MPO3aChIHAAFbl TaKBIPHIOBI >KaWJIbl XKaybIHTEeP-Ka3yIIbl COJl CYpAamnbLI KbUIIAp/Aa Taai
MiHOepaeH ceitereH ezi. KaszakcTaHHbIH ofeOMETI MEH ©OHEepl Ka3aK XaJKbIHBIH COFBIC
KBUIIAPbIHJIA JKAacaFraH EpJIriHiH, ThUI JKYMBICIIBUIAPBIHBIH OepreH KeMeriHiH KepiHici Oona
OTBIPBIN, Ka3aKCTaHABIKTAPBIHBIH PYXaHW KYIIHIH JdaMmyblHa ceben 00mabpl. b.Mombimnyist
Maiiania OoNFaH Ka3ak JKaszymibuiapsl keHiHae o3iHiH «Tema Benukoit OTedecTBEeHHON BOWHBI B
Ka3axCKOW Tpo3e» JereH OasHIaMachlHIa €rKeW-TerKeim atam kepcerTTi. JKayblHrep->ka3yiibl
Oy OasHAaMachlHAAa KONTETeH Ka3aK >Ka3yIIbUIAPBIHBIH IIbIFapMaiapblHa Tajuay jKacailibl.
Onpiy imiHge F.MycipenoteiH «Kazak conmate», T.AxTtaHoBTHIH «Kahapibl KkyHIep»,
O.HyprneiticoBtein ~ «KypistHIUA, «Kemanuplif  1OeHBY»,  COHAANW-aKk  MaH(UIOBIIBI
KaybIHTEPJICPIHIH epJiri skaiubl conm kKatapaa Oonran M.FaOnymunaniH «MeHIH MaimaHmac
nocrapbimy», JI.CHernHHIH «B HacTyIIeHuM» IbIFapMaiapblHA TOKTAJIBII OTTi.

byn takeipeinta, srHM KazakcranubiH ¥iipl OTaH COFBICBIHIA ajap OPHBI JKaiyibl opOip
JKa3yLIBIHBIH HET13re allaThlH, 9pi CyHeHepl TeK COFBICKA KaThICKAaH JKaybIHTepIEPIiH eCTeIiKTepi
6osa 6epmek. b.MOMBIIIYIBIHBIH OCBI MACEJIeH], COHAai-aK, OYKUIT oJeMIi 1yp CUIKiHAIpreH YJIbl
OTaH COFBICHI Typajbl TAPUXH LIBIHAWBI JEPEKTEP/Ii TEK Tipl KyarepiepiHiH ecTeIiKTepiHeH FaHa
011y MYMKIHIITIH eckepTeni. OHCBI3 J1a JKbUT CaiiblH KaTaphbl CHpeI 0apa jkKaTKaH apaarepiiepiiH
COFBIC JKaMJIbI MarflyMaTTapblH MalaliaHy KaXKeTTIrl apThIll TYPFAHBIH €CTEH IIbIFapMayibl Ja
aiiTkan 6onaTeiH. byFaH nonen en 6acuibliapbiHa JKa3bUIFaH MaiijaH XaTTapblHaH OuTyre 6onaibl.
Ocpl MaceneHi KOJiFa aliblll, ajiaFbl KbUIIAPhI Ja Ke3eK KYTTIPMEWTIiH MacenenepaiH Oipi eKeHiH
aTam eTTi.

¥ub1 OTaH COFBICHIHBIH aTaKThl KOJIOACIIBICH, TBAPAHS MOJKOBHUT COFBIC asKTaJlFaHHAH
KEHiH JIe Ko/hKazOamaphlH, KYHISTIKTEPiH KaldTa Kaparl, TapUXUIbIFBIMEH KaTap, TOpOUEIiK MOHi
30p WIBIFapMajiapblH jka3nbl. OHBIH €H aiFall JXapbhlK KepreH mbiFapMacel — «bip TYHHIH
oKurach» Oonabl. MyHaa e3iHiH xayblHrep Aoctapbl, Kenec OnarblHbIH OaThIpiaphl, epiiKIeH
ka3a tankaH Teneren Tokrapo meH Manik FaOnymiuH xoHe Tarbl 0acka Aa IIbIFapMaiapsl
*akchl KaOblnanabl. Kazak kepkeM eHepiHiH Mockeye 6TKeH OHKYH/III KapcaHbIHAA ©31HIH €H
YJIKEH, 9pi KeyieM/l mibiFapMackl — «MockBa YIIIiH IIaiiKac» poOMaHbl OpbIC TUTIHJIE XKapbIK Kepl.
byn en0Oek oHBIH MaiiaHaac >KoJIJacTapbl MeH MaH(UIOBIIBI OaThIplapblHa apHAIFaH MOHTLIIK
pyxaHu eckepTkimi Oosipl. OnapAblH epiik icTepiHe, OYKiI JyHHEKY31H e31He KapaTKaH, TaH
KalJbIpFaH OaThIPIBIK TEH TalKbIPIbIK KUMBUIIApbIHA apHaiIFraH OipJaeH-O0ip eHOeK OOoabl.
Mynnarsl xaybiarep xirirrep TesereH TokrapoBThiH, MykameTkyn McnamkynoBThIH, ['puiiko
[TpoueHKkOHBIH, Anekcell AJICIIMHHIH €CTeH KeTnec o0pas3JapbIMEH Katap, 9pi KOMaHIHp, opi
ycta3, Koibacmibel renepan U.B. [landunoBTeiH, renepan YUCTSIKOBTHIH, ©31HIH €H aJFall 9CKepH
ycra3sl PenunniH, monkoBHuk [laBen BaxanoB Topi3ai ep >Kypek amamuapiblH OeiiHenepi
Ke3zecenl.
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JKaybIHrep->ka3yIIbIHbIH HMIbIFaPMALIbLIbIFBIHA OKBIPMAH KaybIM COHINAJIBIKTHI BIKbUIACHIH
OlnmipreHairinin MOHI Helle JIeTeH Cypak TybIHIaiabl. bipinmiger, b.MoMbIIIyiibl Ka3ak acKkepu
MPO3aHbIH HETI31H KajaraH OipJeH-01p »a3ymibl 006l byJl OHBIH COFBIC TaKbIPHIOBIHA apHAJIBIT
Ka3bUIFAH KOITeTreH TYBIHIbUIApbl qosen. Cosl cypambul COFBIC JKbULAAPBIH OachlHAH ©TKEPreH
b.Mowmpliyisl €3 LIblFapMasiapblHAa CYpETTENIeTIH opOip JAeTayibra KbIPAFbUIBIK TAHBITHIIL,
COFBICTaH KEHIHT1 €HCECIH eHl FaHa KeTepil Kele KaTKaH eNre TapuXH IIbIHIBIKTHI JKeTKi3y/Ii
MakcaT eTTi. AKMKATThl, HIBIHABIKTBI OacThl MypaT eTKkeH b.MoMBIIIyJIbl ©3 Ke3/1ereH MaKcaTbiHa
xeTTi Jge. EKiHIIiIeH, KenTereH IIbIFapMallapblHbIH KEHIiNKepiepi — 3yJIMaT COFBICTA Kasza
TalKaH/Jap MEH COFbICTAH €Jire OpajiFaHAap €ii, AFHU OJap KaH/Abl IIAHKAcThl ©3 Ke3JepiMeH
KepreH >kaybiHrepiep. Ocbulaiiiia MIbIFapMaiapAblH aBTOPbl MEH KeWilKepliepi, SFHH COFBIC
apiarepiepi XajblK apachlHAa KYpyl J€ OKbIpMaH KaybIMHBIH >KaybIHI€pP-XKa3yLIbIHbIH
TBOPYECTBOCHIHA JIET€H KBI3bIFYIIBUIBIKTAPBIH €Ki €ce apTThipa TYCTi. AJI, YIIIHIIIJEH, KaJIbIH
OKBIPMaH IIIIHEH JKacTapJblH Ja dp KEWINKepre TOHTI OOJBIN, €pJIKIEH Kaza TalmKaH Kaicap
KaybIHTepIIepiel O0TyFa YMTBULIBL. SIFHU OYJ1 ©CKENeH Kac YpIaKThl OaThIPIIBIKKA, ©KETTUTIKKE,
aJanablKKa, OTAHCYWTIMITIK TEeH MaTPUOTU3MIe OaylMMHUTHIH TONiM-TOpOue KypalbIHbIH OipiHe
allHasiapl. ABTOp Tajail peT e3 IIbIFapMalapblHbIH CYMIKTI JKaybIHIepJepiHEe apHaJaThIH
eCKEepTKILI eKEeHJITH Kamanaa Oaca aiitkan. Ce0ebi KaH Maiinanma skacanraH opOip epiikTi
eneyci3 KaJAbIpy[Ibl ©3iHe KYHO, apbhlHa TYCETiH Kapa TaHOa nenm caHaraH b.Mowblmyier o3
IIBIFapMajapblHia TeK KaHa IIBIHABIKTHI alTyAbl MakcaT €TTi. «OTIpIiKTIH OalbH Xanlam Tipi
KYPTeHIIE, MIBIHABIKTBIH YBIH 1MIII ©JIr€H apThIK» JETeH aTajbl Ce3/ll eMIpPIIK YCTaHbIMbI €TiI
©TKEH 0aThlp 0a0aMbI3 IIBIHBIKTHI XKETKI3YIIl FaHA eMEC, OHbIH HACUXATTAYIIBICHI 71a OOJAbI.

Kannsl anranna, kazak onebuetiHne ¥ibl OTaH COFBICHI TaKbIPbIOBIH JKE€TE MEHIepiIl,
Ka3aK 9CKepH MpO3achbIHBIH HET131H KajaraH O0ipAeH-0ip jka3yuisl — ockl b.MoMbIIysIbl 00JaThIH.
OnblH omeOM MypachlH 3epTTeyre aiFaHjga, epiiKk TYIFacklH jkoHe Yibsl OTaH COFBICHI
KbUIJAPbIHJA JKa3bUIFaH OTAHCYHTIIITIKKE TOPOMENEHTIH IIbIFapMaiapblH 3epJeliell ecKepy
KaxerT.

«AJaMFa JIeTeH KalTKbIChI3 CYHICIEHIIUTIK OHBIH OiTiM-OOMMBICHIMEH OiTe KaliHacKaH
alppIKIIa KacueT OonaThlH. ¥PBICTHIH KalWHaraH OpTachlHA, JKaHFAH OTTBHIH IIIIHE
KO3KYMOAMIBIKIIEH KONBII KETiN KYPYiHIH ©31HA€ OHBIH KapayblHAAFbl JKaybIHTEPIIIK PHICHI3
KAKChl KOPTEeH JKYPEK-Ce31Mi, OTaHIIBUIABIK ce3iMi kaTaThiH. bi3 baykeHHIH ynkeH omeOueTke
KeJIylHeH Jie COJI 3 CoJaTTapblHa JereH cydicneHmunirin kepemis. IlbmbmHna na baykex
XKa3ymbUIBIK epiiirii OTaH yimiH omaT OOJIFaH ©3 COJAAaTTaphbl, MalIaHIac KayblHTEep JT0CTaphl
YIIIH aTKapbIl MIBIKKAaH efi» [4, 228-6] - menm Oenrini kamamrep Taxaym AxtaHoB baywipkan
MOMBIIIYJIBIHBIH JKa3yIIBUTBIK OHEPIHIH KaltHAp KO3/ePiH aHBIKTAHIbI.
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THE THEME OF HISTORICAL ESTABLISHMENT OF KAZAKH PEOPLE IN
KAZAKH LITERATURE

Abstract: The article describes the establishment of Kazakhstan as an independent
country, the definition of the main goals of the new age and plentiful opportunities for solving
national spiritual problems.

1t presents the lives of Alash leaders, their historical roles in literature and describes the
importance and meaning from different perspectives.

The article describes the present and the past of literature studies and the Russian
Empire's discriminating attitude toward Kazakh people in the "Abai zholy" epic by M.Auezov.

Key words: kazakh literature, writers, novels.

TEMA UCTOPHYECKOI'O CTAHOBJIEHUSA KA3ZAXCKOI'O HAPOJA B
KA3AXCKOW JINTEPATYPE

Annomayun: Cmamesi nocesiujeHa GONPOCY CMAHOBIEHUS KA3AXCKO20 HApoOod 8
Ka3axckot iumepamype (Ha npumepe Xy0orHCeCmEeHHbIX NPOU38edeHull nucamereli).

Tema neszagucumocmu 6ce20a Ovlia U eCMb AKMYAIbHOU U OMPANCEHA 8 CMAmbe
UCMopuyecKUMU RO08USAMU TUOepO8 napmuu Anaul.

Taxkoice 2060pumcs 0 Mom, 4Mo HCUZHb KAZAXCKO20 HAPOOAd U €20 UCMOPUYEeCcKds poilb U
3auenue onucvisaiomes 6 pomane M.Ayesosa «Ilymo Abasy.

Knrouesvie cnosa: kasaxckas aumepamypa, RUcamenu, pOMAaHbl.

The establishment of Kazakhstan as an independent country has led to the evaluation of
its history, the definition of the main goals of the new age and plentiful opportunities for solving
national spiritual problems.

Therefore, literature is the legacy and an artistic idea of the people and a spiritual
chronology. From the literary and scientific point of view these peculiarities need to be organized
as a special system in national literature; this unquestionable evidence needs thorough and
meaningful analysis, research, objective evaluation, accurate conclusions, suggestions and exact
description. To be more accurate, the contemporary demand is to show the lives of Alash leaders,
their historical roles in literature and to describe the importance and meaning from different
perspectives. By evaluating spiritual legacy, literature has special role of describing the truth of
those times, facts and life paths as clearly as possible.

If we analyse the present and the past of literature studies, we can see Shokhan's image in
Sh.Ualikhanov by S.Mukanov that Shokhan was highly respected by people. Shokhan
Ualikhanov told General-Governor Gasfort about the need for education, the value of opening
educational institutions and the importance of knowledge in the future of Kazaki people. The
dialogue between Shokhan and Gasfort reveals the meaning of many things.
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Shokhan. You know that ignorance is the enemy of progress. You are aware that except
for my father Shyngys and my relative Musa Shormanov none of the sultans of the six districts
named "the Siberian Kazakh" speaks Russian. Some of them do not know even Arabic. Instead of
signing their names, they put their singer prints... Gustav Christianovich, didn't I tell you that the
main tool of saving the Kazakh people from ignorance is learning Russian. I said this to the
sultans and bii 's who gathered in Omsk as well. But they do not listen to this idea. Why do you
think so?

It is easier to humiliate laid-back, hardworking people if they are ignorant. Even though,
they are not ashamed of their actions, I am. Young man, you have interesting thoughts in our
head. Oh, Shokhan. I did not think that you would support democracy like this. The conversation
between General-Major Frederix and General-Governor Gasfort goes:

I do not have a right to keep the state issue from you. Shokhan is planning to open Russian
schools for Kazakhs. What is the use of these schools? Isn't it enough for an ignorant Kazakh to
shepherd? You are a humanist, Gustav Christianovich, that is why you are kind to Kurgyz-Kaisak
people. To tell you the truth, I only let them come near me because of business, otherwise, I
would not do that. To me they are all bastards. Isn't it outrageous that instead of "Kazakh" they are
being called "Kyrgyz-Kaisak"? Yes, true, it was a difficult situation in that century for a Kazakh
not to be accepted as such. A conversation between Shokhan and Katerina:

For example, if I marry, would you be happy to live in the aul. Never! To do this, I would
need to run away from civilization and join ignorant people.

You see, Katya? As for me, I will only marry a woman who will live with me under any
circumstances. Everybody loves his own people, I love my people too. They lag behind culture.
Educated sons and daughters of the nation must promote their people. My people have almost no
sons and daughters like this. Therefore, I need to live with my people and enhance their level of
art and education.

The artistic truth and thoroughness of ideas in the play are in harmony with Shokhan's
teaching, humanistic, researcher qualities. This is a valuable legacy for people and youth.

The Russian Empire's discriminating attitude toward Kazakh people described above is
depicted in the "Abai zholy" epic by M.Auezov. For example, if we analyse it: Official Koshkin
beat up Bozaraly, Orazaly young Kazakh men in front of Abai and Abai was against it. Abai was
sent to prison and sued for this. Official Koshkin was ashamed of sitting next to Kazakh man,
Abai, during the court hearing. It was an impossible situation for n person from the embassy of
the Great Empire to be sued together with an average steppes boy.

Or let's look at this piece: There was an official with neat moustache, curly hair and
shining face sitting by the door in the room. He often looked at young fashionable woman with a
high hairstyle sitting in his row. Even there he did not forget his pervert habits.

This man showed Abai entering the library to the young arrogant woman, his neighbour,
sitting next to him. He made a dirty joke in a hurry, so that each of the students in the room could
hear. This joke was intended to hurt Abai, a stranger.

What is this wonder! He said: since when are camels sent to the Gogol library?

Mr.Official, if a camel comes in so what here we have not only camels but also donkeys.

Here we can see a steppes boy from the Sahara being told such bitter, mean things like
"you are worthless" or "this is not your place".

Eleman from Abdizhamil Nurpeisov's "Blood and sweat" novel attacked an official named
Fyodor and this was not a personal issue but a response to the hardship of Kazakh people.

The same happens in Gabit Musirepov's "An awoken place" novel where Russian men
stole salaries from the Kazakh miners, humiliated and ignored them and this caused national
movements.

The law about giving a child to the tsar described in "Different epochs" novel written by
Mukhtar Auezov resulted in mass protests. In this novel heroes like Uzak, Zhamenke, Serikbai
fought for people's interests and suffered for this.

Caracas, Venezuela 87



ISJ Theoretical & Applied Science, -Ne 6 (14), 2014 www.T-Science.org

Young men from Kazakhstan worked hard in the rear as plain workers not as soldiers with
arms. There was a word "rear" in the order. That i1s Kazakhs are not able to be armed and are
ignorant. Also, it is possible that this was done to prevent Kazakhs from having arms.

This situation also takes place in the "Truth and legend" novel-dialogue written by
A.Nurshaiykov.

December 16, 1941. "AH non-Russian regiment leaders and politicians are to come to the
division headquarters, today. December 16, at 18.00" was announced in the order.

Commissar Egorov ordered them to go to division 100 from the rear and teach the
warriors. At that time Bauyrzhan Momyshul said:

No, Comrade Commissar! I have human intend, father's kindness as well as a soldier's
honour and pride. We all worked hard for the division to be named guards. There is a lot of our
blood in the way of this division. So, we have a right to stay here. We all must die wherever the
division dies. Then the members of this division must go on until they win and must not give up.
Pass our opinion to the Higher Military Council. This provides us with a lot of information. It is
clear that the Soviet leaders did not trust the representatives of other nationalities. This also makes
one wonder if World War II became a "Russian war", just like the expressions "Russian winter".
"Russian steppes".

Literature is the mirror of the society. These facts can be an evidence for all of the
problems mentioned above. Of course, it's impossible to reveal the complicated history of the
society by just a short literary analysis. At all times the easiest way of torchering and humiliating
dependent nations was to rip them off their spirit, language science and to diffort their spiritual
legacy. We survived the times when we were destroyed and slandered and our men were
proclaimed as deficient.

Nowadays, it's time to honour our independence because it awoke national pride, our
traditions and consciousness.

We need to appreciate what we have and to replenish what we need. We are a generation
of independent Kazakhstan and we strive to be one of the 50 competitive countries. We must
continue the deeds of Abylai khan, Tauke khan, Kabanbay, Bogenbay, Nauryzbay, Kenesary,
Makhambet, Isatai, Kairat that led to our independence.
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CPABHUTEJIbHBIN AHAJIN3 UCIIOJIb30BAHUS PEKYPPEHTHBIX
CXEM U JJU®PEPEHIIUAJIBHBIX YPABHEHUM
B 3AJAYAX PUHAHCOBOI'O AHAJIM3A

Aunomayusn: B pabome  npusedenvi  pe3yrbmamvl  AHAIU3A  PA3HOCTHBIX
oughghepenyuanvrvix ypasneHuu u 2eHepupyrOwuUx COOMHOWEHUL NpU peuleHuu 3a0a4 aHatu3a
@unancosvix nomokos. Ilokazano npeumywecmeo ceHepupyrouux coOmMHOUEHUI.

Knrouesvie cnoea: @umancosvlii amanus, peKyppeHmuwle cxemsvl, Ouggepenyuanvrovle
YypasHeHus, puHancosvie NOMOKU, MOOEU.

Pabora nosiBunack B cBsi3u ¢ myOnukanueit [1], B KoTopoi mpejuiaraeTcs MCIOJIb30BaTh
nuddepeHManbHble  ypaBHEHUS B PAa3sHOCTHOM Qopme [IsI TMONYy4YeHHS  HEKOTOPBIX
XapaKTepUCTUK (PUHAHCOBBIX MTOTOKOB.

IMocTanoBka 3anaum TakoBa. lmeercss HekoTopbli (uHAaHCOBBIM moTok. [yist Hero
CYLIECTBYET I€HEPUPYIOILEE COOTHOILIEHUE (BbIpakeHUE). Takoe COOTHOIIEHHE TO3BOJIIET HAUTU
3HA4YEeHUsl IJIEMEHTOB IOTOKAa B JII000M M3 MOMEHTOB BPEMEHU Ha MHTEPBAJIE CYILECTBOBAHUS
¢uHaHcoBoro moTtoka. byaem cuurtaTh, 0€3 yMajeHHs OOIIHOCTH M B COOTBETCTBHU C
pPacCMOTPEHHBIMH MOJESIMH INOTOKOB B pabore [1], ¢uHaHCOBBIE MOTOKM AHUCKPETHBIMU BO
BpeMeHH. B kauecTBe NpUMEpOB reHEPUPYIOLIUX COOTHOIIEHUH MOKHO IIPUBECTH CJIEIYIOLIHE:

1) reHepupyloliee COOTHOILIEHHE PEKYPPEHTHOTO THIA, KOIrJa KaXIbld M3 HJIEMEHTOB
(pMHAHCOBOTO MMOTOKA B HEKOTOPHI MOMEHT BPEMEHH, HAXOAUTCS B BUJIE HEKOTOPOH (YyHKLIUU
OT IpeAbIAYIIUX (IpeAbIAYILEro) 3HaUeHUH OTOKa U HEKOTOPBIX MapaMeTpOB;

2) TeHepupyIollee COOTHOIICHUE 3a1a€TCs B BUJIE HEKOTOPOr'o alrOPUTMa, ¢ HOMOILBIO KOTOPOTrO
MO’KHO HalTH 3HaueHue (PUHAHCOBOTO MOTOKA B JIIOOOH MOMEHT BPEMEHHU.

B kauectBe mapameTpoB reHEpHUPYIOUIUX COOTHOIIEHWH MOTYT BBICTYNATh IMPOLIEHTHBIE
CTaBKH (3a€MHOTO MPOILIEHTA, BHEIIHETO UCIOIb30BAHUS U JP.), MOMEHTHI BPEMEHU aKTHBHOCTEH
AJIEMEHTOB (PMHAHCOBBIX IIOTOKOB (BpeMEHa IOMOJIHEHHUsSI MOTOKOB HOBBIMH (DMHAHCOBBIMU
CpeICTBaMHU, BpEMEHa H3bATUS JICHEXKHBIX CPEJICTB W T.A.), HENOCPEJCTBEHHO 3HAYEHUS
(MHAHCOBBIX CPEJACTB I MOMOJIHEHNUS U U3BSATHS U3 IOTOKOB, BEJIMYMHBI HHTEPBAJIOB BPEMEHU
MEXy TOYKaMHM aKTMBHOCTEN M T.A. Kak npaBuio, mapamMeTpbl F€HEPUPYIOIUX COOTHOIIECHUN
M3BECTHBI 3apaHee JJI1 KaXJ0ro MOMEHTa BPEMEHWJIM WJIK MOTYT ObITh HAaWJIEHBl C MOMOUIbIO
HEKOTOPOT0 ajJropuTMa (aJiropuTMa reHepupoBaHUs TapaMETPOB).
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TpeOyeTrcss Ha OCHOBE T€HEPHUPYIOIIUX COOTHOIIEHUH (PUHAHCOBOTO MOTOKA OMPEICIIUTH
HEKOTOpBIH Habop ero XapakTepUCTUK. B KauecTBe TakuWX XapaKTEPUCTUK MOXKET BBICTYIIATh,
Harnpumep, J000H M3 mokaszareneil 3(pdeKTHBHOCTH (PUHAHCOBBIX MOTOKOB. B mpocreiimmx
CIIydasix — 3TO 3HaYeHHe 000OIIEHHOT0 (CYMMapHOT0, HTOTOBOT0) TIOTOKAa B HEKOTOPHI MOMEHT
BPEMEHH.

3agaya pemaercsi [J0CTaTOYHO MpocTo. J[Is 3TOro ciexyer BOCIOJIB30BAThCS
TeHEPHUPYIOUIMM COOTHOIIEHHEM M IIOCJIEN0BATEIbHO BO BPEMEHHU (€CliM 3ajjaHa, Harlpumep,
peKyppeHTHast popMyIia) HaAUTHU TpeOyeMble XapaKTEPUCTHKH [3].

B pabGore [1] mpemmaraercst pemiaTh 3aJady HAXOXICHHUS XapaKTEPUCTUK (UHAHCOBBIX
MOTOKOB C UCHOJb30BaHUEM U (depeHINalbHbIX YpPaBHEHHM, MOCTPOEHHBIX Ha OCHOBE
TEHEPUPYIOLIMX COOTHOUIEHMH. MOXHO CKa3aTh, 4TO aBTOPHI MpEJIararoT BOCIIOJB30BaThCS
HEKUM «O0XOIHBIM MaHEBPOM» C HCIOJb30BaHWEM amnmnapara JuddepeHIHaTbHbIX ypaBHEHUN
JUIsl pemieHus 3o 3agaun. Kak nmoercs B uzBectHoi necHe: «HopmanbHble repon Bceraa UIyT B
00xom». UToOBl Takol MpueM MPUBIECK BHUMAHUE HCCIENOBATENiCH M 32 HETO YXBAaTUIIUCH OBI
NPAaKTUKH, HEOOXOUMO BBIIIOJHEHUE HECKOIBKHUX YCIOBUIL:

1) HeoOxoauMo, YTOOBI TIPOBE/IEHNE pacdyeToB uepe3 auddepeHnaibHble YpaBHEHUS AaBaji Obl
HEKOTOpbIE IPEMMYIIECTBA [0 CPAaBHEHHMIO C HENOCPEACTBEHHBIM HCIOJb30BaHUEM
TeHepUPYIOUINX COOTHOIICHU; HAllpUMep, TAKUMHU MPEUMYLIECTBAMHU MOTYT OBITh: OoJbLIas
TOYHOCTh pPacyeTa XapaKTepPUCTUK IMOTOKOB, MEHBIINE 3aTPaThl BPEMEHU HAa UX BBIYHCICHHE U
T.1.;

2) HeoOXonuMO, dYTOOBI OBUT BO3MOXEH TMEpexo]l OT T'eHEPUPYIOUIMX COOTHOIICHUH K
muddepeHIaIbHBIM YPAaBHEHHSIM;

3) Heob6xoauMo, 4TOOBI MONydeHHblEe AuddepeHnranbHble YpaBHEHHS HMETH aHAIUTUYECKOe
pelIeHue.

3aMeTuMm, 4To, K COXKaJCHHUIO, B O0ILEM CiIydae MPOX0XKIECHHE Yepe3 «0OXOTHOW MaHEBP»
HE Bceraa Bo3MoXkeH. Kpome 3Toro, npu oJIMHAKOBBIX MOTYYaeMbIX BBIPAKEHUSIX XapaKTEPUCTUK
JUISL CXEM C UCIOJIb30BAHUEM T€HEPUPYIOMIMX BhIpaXeHUN U AuddepeHnnanbHbIX ypaBHEHUN HET
MPEeUMYIIECTB HH B TOYHOCTH, HM B 3aTpaTax BpPEMEHHOIO0 pecypca Ha HaxXOXJACHHE TaKUX
XapaKTepUCTHK. BO3HUKAeT yMeCTHBI BOIPOC: 3aueM INpubderarb K pacyeTHOW cxeme (¢
UCIONIb30BaHuEeM U PepeHIMaNbHBIX YpaBHEHH), MNPEUMYIIECTBA KOTOPOH HEOUEBUIHBI?
PaccMoTpuM HEKOTOpBIE 0OCOOEHHOCTH TEHEPHUPYIOUINX COOTHOIICHUH, KOTOPbIE HE MO3BOJISIOT B
MIPUHIIAIIE BOCTIOIB30BATHCS «OOXOIHBIM MAHEBPOM.

Cayyail 3aBHCHMOCTH IIapaMeTpPOB Te¢HEPHPYKIIMX COOTHOLICHHH OT 3HAYeHHUH
3J1eMeHTOB (PMHAHCOBOr0 MOTOKa. VMHOTJa Ha MpPAaKTHKE MPUXOAUTCS MMETh JIEN0 C TaKHUMH
0COOCHHOCTSIMH 3JIEMEHTOB (DMHAHCOBBIX TIOTOKOB, KOT/a MPOSIBIISIETCS 3aBUCUMOCTh ITapaMeTPOB
OT 3HAYEHUH JIIEMEHTOB 3TUX MOTOKOB. Hampumep, OaHKOBCKas CTaBKa MOXET 3aBUCETh OT
pa3MepoB JIeNO3UTHBIX cpeAcTB. CTaBKa 3a€MHOI0 MTPOLIEHTa MOKET 3aBUCETh OT pa3MeEPOB 3aiima
u T.7. Bo Bcex Takux ciydasx nepexof K quddepeHIanbHbIM ypaBHEHUSIM HE TIO3BOJIUT HAWTH
UX pEIICHNE B aHAIUTUYECKOM BH/JIE (TOUHO).

Caydail aJropuTMHYeCKH BBIYMCJIMMBIX XapPAKTEPUCTHK (PMHAHCOBBLIX MOTOKOB. B
ATOM Cllydyae HET BO3MOXKHOCTH MOJYYUTh XapaKTEPUCTUKU MOTOKA B BUJE HEKOTOPOH (hOPMYIIbI
(B aHanutuueckoM Buje) [6-10]. Tak mpoucxoauT, HaMpUMeEp, MpU OLleHUBAHUH I(H(HEKTUBHOCTH
MIPOEKTOB, KOTJa MCMOJb3YIOTCS CXEMbl Ha OCHOBE aHaJIM3a OyaylIero MPUBEIEHHOrO J10XOAA.
ITpu »TOM Ha Ka)K7OM M3 IIaroB TAaKOTO aHAIM3a MPUHUMAIOTCS PEIIEHUs] O BO3MOXHOCTH (WIIN
HEBO3MO>KHOCTH) BBbIBOJa (PMHAHCOBBIX CPEJCTB 3a INpeAesbl MpoeKTa (HalpuMep, BO BHEIIHHE
JUTSL JAHHOTO MPOEKTa MPOEKTH), IPUHUMAIOTCS PEIICHUs O MOTalleHUH KPeIUTOB U T.11. B Takmx
CIy4asiX HEBO3MOXKHO (10 CpaBHEHMIO C KJIAaCCHMYECKMMHU TIOAXOJaMHU) IMpPeICTaBUTh
XapaKTepUCTUKY (TOKa3aTenab 3(PQPEKTUBHOCTH) B BUAE HEKOTOPOH (OpMyIbl (BBIpAKEHHMS,
KOMIIAaKTHO, AQHAJIMTUYECKH). 3aMeTHM, 4YTO B TaKOM IPEJCTaBICHUU HET OOJbLION
HeoOxoauMocTh. ['TaBHOE, YTOOBI Takasi XapaKTEepUCTUKA Obl1a OBl BEIYMCIMMON B MIPHUHIIUAIE U
JUTSL Hee CYILECTBOBAJ Obl allTOPUTM, KOTOPBIH MOXKHO ObUIO OBl peaau30BaTh C HCIOJIb30BAHUEM
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BBIYMCIUTEIILHON TeXHUKHU [6; 7]. HazoBem cuTyanmio, Korjga HE CYIIECTBYET (OPMYIbBI IS
pacueTa XapaKTEPUCTHUKH (UHAHCOBBIX ITOTOKOB, a CYHIECTBYET HEKOTOPBIH allfOpPHUTM,
QITOPUTMUYECKH BBIYUCIUMON, a COOTBETCTBYIOIIME OSTOMY IIOTOKY XapaKTEPUCTHKH —
QITOPUTMUYECKH  BBIYMCIUMBIMH  xapakTepuctukamu (ABX). OwueBugno, i1 ABX
UCIOJb30BAaHUE B KayecTBE CXEMbl U1 HUX pacdyeToB Ju(depeHIHaNbHbIX ypaBHEHUN
(ucmonp30BaHUE «OOXOJHOTO MAaHEBPA) MPEICTABIACTCS HEBO3MOKHBIM.

Pacuyernble cxembl (MHAHCOBOrO aHaJmW3a B makere nmporpamm MatLab. B makere
nporpamm MatLab MoxHO BOCTIONB30BaThC (PYHKIUSIME (PMHAHCOBOTO aHAJIN3a, TOCTPOCHHBIMU
Ha CXeMe MPSIMOT0 MCII0JIb30BaHUs T€HEPUPYIOLINX COOTHOILICHHH.

BoiBoabl. lcnonp3oBanue anmapata anddepeHnuanbHBIX ypaBHEHHA B KadecTBE
«00XOTHOrO MaHeBpa» JJIs pelleHHs 3a7ay OLIEHUBAHUs XapaKTEPUCTUK (PMHAHCOBBIX IOTOKOB
npencTasisieTcs Hed(Q(PEKTUBHBIM. B HEKOTOPHIX ciydasx (mpUdyeM TeX, KOTOphle Hambojee
OJIM3KU K MPAKTUUECKOMY HCIOJIb30BAaHUIO) TAKOE UCIOIb30BAHUE HEBO3ZMOXKHO (HEPEATU3YeMO).
[lpu BBIOOpE cXeM pacyeTa XapakTepUCTUK (UHAHCOBBIX MOTOKOB, HAa HAIl B3I, CIEIyeT
OTAaBaTh NPEANOYTEHUE METOJIaM, UCHOJb3YIOUIMX TeHEPUPYIOIINE COOTHOIICHUS HANpPIMYIO, B
TOM 4YHCIIe€ — PEKYpPPEHTHBIM cxeMmaM. ['eHepHupyromye COOTHOUIEHHS MO3BOJISIIOT CYLIECTBEHHO
pacIIMpUTh KJIacc 3a7a4 OLICHUBAHUS XapaKTePUCTUK (DHAHCOBBIX IIOTOKOB, BKIIIOYAs T€ 3ajayH,
B KOTOpPBIX Hcnonb3ytoTess ABX [6-10].
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YK 336.761: 336.748
AHAJIN3 KPUTEPUEB DOPEKTUBHOCTU UHBECTULIMOHHBIX TPOEKTOB

Aunomayun: B pabome npugedenvl pe3yromamvl aHaIUu3ad KIACCUYECKUX U HOBbIX
Kpumepuee 3¢ ekmuenocmu UHEeCMUYUOHHBIX NPOEKMO8.

Knrouesvie cnosa: Hnusecmuyuonuvie npoekmol, kpumepuu d¢ppexmusnocmu, NPV, NFV,
IRR, onmumuzayus npoexmos, mooenu.

Kinaccnyeckne mnokaszarenn 3@(eKTHBHOCTH HWHBECTHIHOHHBIX IIPOEKTOB M HX
npodsaembl. [IpobreMpl KiIaccHYeCKMX mMokazarenieid Xxopomo u3BecTHHI [1; 2; 3]. Hamomuum
OCHOBHBIE M3 HHX. Tak, mokasarenbs NPV xapakrepusyeT IPHUBEICHHBIM K Hadally >XU3HU
IIPOEKTOB 10X0A. CMBICI TAaKOro IOKa3aTelsi He COBCEM SICEH II0 HECKOJIBKMM IpUYHMHaM. Bo-
NEPBbIX, OOBIYHO JIOXOJ MO MPOEKTaM MOJIYYalOT MO HX 3aBEpIICHUIO. BO-BTOpBIX, IpH
MOHMTOPHMHIE€ IIPOEKTOB 3HAYEHUE TAKOTO IIOKa3aTels NPUICTCS MEPeCYUTHIBATH HA MOMEHT
BpEeMEHH (Hayalsia )KM3HH MPOEKTOB), KOTOPHIA, BO3MOXHO, yXe JaBHO mpoiaeH. Kak BrIOHpaTh
CTaBKY AMCKOHTHUPOBAHHUA IS TAKOTO nokaszatesd? [loueMy nmpoBOAMTCS TUCKOHTHPOBAHHUE TEX
AJIEMEHTOB BXOJHOT'O IIOTOKa IPOEKTOB, KOTOPBIE IOJDKHBI TOSBUTHCA (MPOSBUTH ceOs) B
IIPOEKTax TOJIBKO K MOMEHTaM BPEMEHM HMX MCIIOJIB30BAHMS U IO 3TOrO B IPOEKTAaX HUKAK HE
¢urypupyror? CpencTsa BEIXOJHOTO TOTOKA MPOEKTOB MOT'YT OBITh 33JI€HICTBOBAHBI KaK B PAMKax
aHAJIM3UPYEMOr0 NPOEKTa, TaK M BO BHEIIHUX JUIs Hero mpoekrax. Kak 3To o6cTosTenhcTBO
YUUTBIBAETCS pacueTHOH (opMmyinoi anst mokaszatensi? Bompocsl, Bompockl, Bompochl... Ha
OOJIBLIYIO YacTh U3 HUX JIOTUKA IOCTPOEHUs Moka3aTenst NPV Bpa3yMHUTENbHBIX OTBETOB HE J1aeT.
K coxanenuto, He Jrydiie 0OCTOHT JIeTI0 U ¢ TIoKa3aTesieM /RR (BHYTpEHHSSI HOpMa JIOXOJTHOCTH).
dakTHYecKH 3TOT MOKa3aTelb MO3BOJIAET HAMTH (OLEHUTh) BCETO JIUILb BEPXHIOIO TPAHUILY IS
CTaBKM JUCKOHTHpPOBAHUs, HI)XKE KOTOpPOM 3HadeHue nokasarens NPV npuHuMaer
HOJIOKUTENbHbIE 3HaUeHHsl. HUKaKoro oTHOIIEHUS K OLleHKe (aKTHUECKOH JOXOAHOCTH MPOEKTOB
(xoTopas, KcTaTH, (popMHUpyeTcs Ha KOHEI] KM3HM IPOEKTa) ATOT IMOKazaTreiab He uMeeT. Tem
OoJsiee YTO OH OLICHMBAET BCETO JIMIIb BEPXHIOK TPAHHUILY CTaBKU JMCKOHTHPOBAHUS (BEPXHIOK
TPaHUILY JJIsI BHYTPEHHEW HOPMBI TOXOAHOCTH). Takue mpoosieMsl y mokaszatenst /RR MOsSBUINCH B
CBSI3M C T€M, 4TO OHHM ObUIM M y moka3zatens (NPV), Ha OCHOBE KOTOPOrO OH MOCTPOEH, U OHM
IepeaINCh €My, TaK CKa3aTh, «II0 HACIEACTBY». MOXKHO Ha3BaTh €LIE HECKOJIbKO IOKA3aTeleH,
MOCTPOCHHBIX Ha OCHOBE MoKazarens NPV 1 HOTOMyY MOJyYUBIINX OT HErO MPOOIEeMBI.

DYHKIUOHAJIBHAA  3aBHCHUMOCTH  NOKa3zaTejled M 33J4a4d  ONTHUMHM3ALUH
HHBECTHIHOHHBIX IMPOEKTOB. XOpOIIO H3BECTHO, 4YTO TIIOCKOJIBKY «POJHUTEIEM» IS
OO0JIBIIMHCTBA KJIACCUYECKHX MOKazaTenel 3 (HeKTUBHOCTH UHBECTUIIMOHHBIX IPOEKTOB SBISETCS
nokasarenb NPV, To, BO-IEpBBIX, 3TOT MOKa3aTelb Mepeian CBOM ciaadble CTOPOHBI (IPOOIEMBI,
aJIOTM3MBI) «JJOYEPHUM) TIOKA3aTeNsIM, a BO-BTOPBIX, MOJIYUYHIOCH TaK, YTO UCXOJIHBIM MOKa3aTeb
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U TIOJIyYEHHBIE HAa €ro OCHOBE HOBBIE CTaNIM (PYHKIHMOHAIBHO 3aBUCUMBIMH. JTO CIEAYET
YUYUTHIBATH MPU MOCTPOCHUU ONTUMM3ALMOHHBIX MOJEJEH JJIsl MPOBECHUS aHau3a MPOCKTOB U
NP HAXOXXJIECHUW pPEIICHUH B COOTBETCTBUU ¢ 3TUMH Mojensmu [4; 5]. OcoOeHHO Takas
GyHKIIMOHANBHAS 3aBUCUMOCTh TIOKa3zarele maer o cebe 3HaTh (IposBIsieT cels) mpu
MIOCTPOCHUH MHOTOKPHUTEpPUANBHBIX (BEKTOPHBIX) ONTHMHU3ALMOHHBIX 3adad. B 3ToM ciydae
neneBble (DYHKIMU TaKUX 3a7ad CTAHOBSATCS 3aBUCHUMBIMU. HEKOTOphIE M3 HHX MOTYT OBITh
OIYILIEHBI, & ONTUMU3AIMOHHBIC 3a/1a4U CBEJICHBI K OJJHOKPUTEPHAIIbHBIM (CKaNsipHbIM). HOT 2
peleHue s TaKuX 3a7a4 HaXOAUTCS B aHAJUTUYECKOM BHJE 0€3 MCIOIB30BAHUS CIICIIHATBHBIX
MPOTPAMMHBIX CPEICTB U BHIYUCIUTEILHOU TEXHUKHU [6; 7].

Ynpomenue 3aiay  ONTHMH3AIUM WHBECTHIMOHHBIX MpPOeKTOB. B cBs3um ¢
OTMEUYEHHBIMU BbIIIE O00CTOSATENbCTBAMHU ((PYHKIIMOHAIBHON 3aBUCHMOCTBIO TOKa3aTele u
npobiieMaMH caMMX I10Ka3aTeseil), cleayeT akKypaTHO MOJXOJUTh KaK K 3a/ade MOCTPOEHHUS
ONTUMU3AIMOHHBIX 3a]a4 AJI1 aHajlu3a MPOEKTOB, TaK U K BHIOOPY METOJOB MX pelieHus. Taxk,
HarpuMep, B Ka4eCTBE HE3aBUCHUMBIX IIEPEMEHHBIX B ONTHUMHU3AIMOHHBIX MOJACISIX HE
PEKOMEHIyeTCsI HCIOJIb30BaTh 0€3 BBENEHUS JOIMOJHUTENBHBIX YCIOBUI IEpEMEHHBIC IS
3HAYEHHUI BXOJHBIX (MHBECTUIIMI) M BBIXOJAHBIX (IOXOJ0B) MOTOKOB MHBECTUIIMOHHBIX TTPOEKTOB.
XOopomio H3BECTHO, YTO HM3MEHEHHUS 3HAYCHWI JJIEMEHTOB BXOJHBIX MOTOKOB  (3aTpaT Ha
npuodpereHue o0OpyAOBaHWSA, HAa NpoBeAeHHE pPadOT U T.A.) MNPUBEAYT K H3MEHEHUSM H
3JIEMEHTOB BBIXOJIHBIX MOTOKOB (C€0€CTOMMOCTb NMPOAYKIUHU U T.A.) [6; 7; 8]. Tem Oonee Henb3s
MPOM3BOJIUTH ONTHUMM3ALMIO IMPOEKTOB IO TAaKUM IapameTpaM (IIepeMEHHbIM), KaK CTaBKa
JUCKOHTHPOBAHUS, CPOK OKYMAaeMOCTH MPOEKTOB U T.J1. OJJHAKO 3TO HE 03HAYAET, YTO, HAIIPUMED,
CPOK OKYINaeMOCTH HE€ MOXET ObITh HCIOJb30BaH B KauyeCTBE OJHOTO M3 KpPUTEPHUEB B
ONTHUMH3ALIMOHHBIX 33Ja4axX W, HAl[pUMEp, y4aCTBOBATh B KaU€CTBE OJHOTO U3 MX OrPAHUYECHHU
Takux 3agad. CuUTyalMio TNpU pPELIeHMH MHOTOKPUTEpUAJbHBIX 3a7ad MOXKET YCyryOouThb
UCIOJIb30BaHNE METOJO0B, OCHOBAaHHBIX Ha MJIee HOpMalu3aluu kpurepreB. Kak OblI0 Toka3aHo,
TaKU€ METOJBI SIBISIOTCS HEYCTOMYMBHIMU (UYBCTBUTEIBHBIMH) K WM3MEHEHHUIO TaCCUBHBIX
OTpaHWYEHUN ONTUMHU3AIMOHHBIX 3a7ad. KcTraTtu, TakuM CBOMCTBOM He 00JaJaeT HU OAWH W3
XOpOILIO M3BECTHBIX M PACIPOCTPAHEHHBIX HA MPAKTHKE METOJ0B MHOTIOKpUTEpUaIbHON
ontumuzauuu [§; 9].

JlMCKpeTHOCTh ONTHMHM3ALMOHHBIX 3aja4y. Kak mpaBuiio, onTUMH3AIMOHHBIE 3aJa4u
JUISE TIPOEKTOB HOCAT JUCKPETHBIH XapakTep. ITO OOBICHIETCS TEeMHU OOCTOSTEIbCTBAMH,
HarpuMep, 9TO BapbUPOBAaHUE MHOTHX MEPEMEHHBIX ITHX 3a/1a4 (TaKuX, KaK IEHbI Ha PECYPCHI,
LIEHbl Ha MPOU3BEJCHHYIO MPOAYKIUIO, TOCTABIIMKUA PECYPCOB U T.JA.) IPUXOAUTCS MPOBOAUTD,
YUHTBHIBasE MX JUCKPETHbIM xapakTtep. Kpome 53Toro, u4acto Ha NpaKTUKE MPUXOIAUTCS
aHAIM3UPOBATh HECKOJIBKO CIIEHAPHUEB PAa3BUTHUS MPOCKTOB U BHIOUPATH CPEIU MHOKECTBA TAKUX
ClieHapueB (BapHaHTOB) JIYUIIUNA CIIeHApUi. 3ajada y)Ke 10 CBOCH CYTH SIBIIICTCS TUCKPETHOM, a
METOJI €€ pEelIeHUs — METOJ repebopa BapruaHTOB (BO3MOXKHO, HampaBlieHHoOro nepedopa) [9;10;
11].

J¢pPeKTUBHOCTL W PHCKH HHBECTHLHMOHHBIX MNpoekToB. [lpu anamuze u
MOJIETUPOBAHUU TPOEKTOB HEOOXOJUMO YUUTHIBaTh MX pPUCKH. [Ipuuem, pucKu HE0OXO0IUMO
aHaJM3UPOBATh COBMECTHO C OCHOBHBIMHU TOKa3aTe MU 3()(PEeKTUBHOCTH MPOEKTOB, T.€. B IMapax
«rokasarenb d(QPeKTUBHOCTU - pUCK». Ha Hamr B3MIsA, HENb3sl CTAaBUThH 3aJady yNpaBICHUS
pUCKaMU TPOEKTOB (HANpuUMeEp, HX CHIKEHHUS, MUHUMHU3alUuu) O0e3 ydera moka3areneu
3¢ (HeKTUBHOCTH. DTO OOBSACHSAETCS AOCTATOYHO NpocTo. M3MeHsas (Hampumep, yMeEHbINas)
3HAYEHUs] PUCKOB, OyIyT M3MEHEHbl U 3HAYEHHUs MoKa3arenedl A(PQPEeKTUBHOCTH M HAOOOPOT.
[TosTomy Hapsimy c¢ mokazaTensMu 3(G(HEKTUBHOCTH B MOJENb (HAIpHUMeEp, ONTHMHU3AINOHHYIO)
JUTSL aHAJIM3a TIPOEKTOB JIOJKHBI OBITh BKITFOYEHBI U OIIEHKH PUCKOB [1].

BeiBoabl. [Ipy aHann3e MHBECTULHMOHHBIX MPOEKTOB CIENYET aKKypaTHO MOAXOJUTH K
pelieHuto 3a1a49 BeIOOpa mokaszaTteneil 3PPEeKTUBHOCTH W OIEHUBAHUIO WX PHCKOB, MTOCTPOEHHUIO
ONITUMHU3AIMOHHBIX MOJIeNiell U BHIOOpa METOIOB Ui X peleHus. Mcrnonb30BaHre Ha MPaKTUKE
rokasareseil ¢ HesICHbIM (He COBCEM MOHSTHBIM) SKOHOMHUYECKUM CMBICIIOM MOXET MpPUBECTU
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():[a>1<e IpU UCIOJIb30BAHHUU XOPOHINX ONTUMH3AINOHHBIX aJ'IFOpI/ITMOB) K pe3yJibTaTaM CTOJIb K€
HCACHBIM W COMHUMTCIBHBIM, HWCIOJB30BAHHUEC KOTOPBLIX MOJId PEaJIbHBIX IPOCKTOB MOXKET
SHAYUTCIBHO H3MCHUTb HCTUHHYIHO KApTUHY OTHOCHTCIBHO 3(1)(1)6KTI/IBHOCTI/I IIPOCKTOB U
IMMOBBICUTH PUCKH, CBA3AHHBIC C UX peanmauneﬁ U MOCJICAYIOMUM IMPOABUKCHUECM.
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