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SECTION 7. Mechanics and machine construction.

STUDY OF LAYER STRUCTURES IN THE DEVICES OF INSTRUMENT
ENGINEERING FOR INCREASING SAFETY IN THE PROCESS OF
THEIR OPERATIONAL LIFETIME

Abstract: For micro-assemblies of the rectangular type representing the heterogeneous structure, the
mathematical simulation of strain-stress state for their components was performed at external excess pressure
testing. While constructing the mathematical model, the finite element method was used implemented in ANSYS
package when one or several multilayer boards are mounted on any plane of the case. The numerical study of
micro-assemblies strain-stress state was made and the critical recommendations were given regarding the
determination of allowable pressure in the pressure testing taking into consideration the design and engineering
particulars of the micro-assembly under design.

Key words: micro-assembly, multilayer boards, excess pressure, pressure testing, strain-stress state,
simulation.
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At present the problem of safety provision is such a case, the major factors are static, dynamic and
one of the priority ones as it is closely connected thermal effects arising at all stages of the operational
with the design of the modern devices of instrument lifetime of the device: technical operations in the
engineering that represent gadgetry as well as it is process of manufacturing, testing, storing,
connected with the provision of the required transporting and maintaining [3,p.169].
performance characteristics (PCH) of such devices The analysis of design features in the modern
[1,p.12;2,p.33]. engineering devices and their component parts shows

One of the most important tasks of developing that the majority of them are heterogeneous
the scientific principles of design and the technology structures combining the materials with different
of manufacturing the articles of various applications physical and mechanical properties that provides for
are the creation of adequate mathematical models the required reliability and safety of the device in
describing the response and state of structures and preset operational modes [5,p.171]. Such devices
their separate elements in the process of their include the structures of electronic equipment,
manufacture, testing, transportation, storage and automation systems and units, communication
operation [3,p.8]. equipment, meters and sensors of various

The increasing complexity of the structures in applications, design elements used in aircraft
the devices of various application leads to the serious engineering, shipbuilding industry, rocket
economic losses in manufacturing and operation, and engineering as well as the special purpose devices.
in certain cases results in accidents and human losses In order to study the processes taking place in
[4,p.7]. The analysis of failures relating to devices the structures of such devices under the influence of
and their component parts proves that one of the the external factors, it is necessary to develop the
main causes that reduce their reliability, leads to full mathematical models and complexes of problem-
or partial failures is the processes going on in the oriented programs for performance of simulation
connections of dissimilar materials being under the experiments allowing to adequately describe the
impact of inner and outer destabilizing factors. In processes and strain-stress state (SSS) at all stages of
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their operational lifetime. Herewith, it is desirable
that these models and program systems possess the
formalization properties allowing applying them to
the wide range of design elements and structures on
the whole. Such approach was used in the works
[3,p.169;5,p.3].

In particular, in the work [6,p.5] the
mathematical model is suggested allowing studying
the strain-stress state of the micro-assemblies cases
in the process of their manufacture and operation at
the impact of the external excess pressure. The
mathematical simulation of the SSS of such cases
make it possible to form recommendations on their
designing as well as to offer the relatively simple
engineering methods of defining the alarm pressure
of the technological pressure testing on the integrated
circuit cases in the process of their manufacture.

The rapid development of engineering leads to
design and technical complexity of devices on
condition of increasing their reliability and
performance characteristics (PCH) in the difficult
operational conditions. That results in the necessity
of the further formalization and complication of
mathematical models allowing describing adequately
the response and state of the elements and structures
on the whole at every stage of their operational
lifetime[7,p.8;8,p.146].

Let us explore it through the example of micro-
assemblies of rectangular type that have a wide
practical application in instrument engineering and
special purpose devices. The circuit boards and
resistive elements are located on one or several
planes inside the micro-assembly providing the
required output parameters of micro-assembly. These
micro-assemblies are multilayer systems that are
exposed to various thermal and mechanical effects
during their manufacture and operation. In order to
check their impermeability during manufacture, they
are undergoing the technological pressure testing
with external excess pressure; as a result of such a
test the deformation of planes of the case and the
circuit boards with resistive elements; that affects the
change in their output electric parameters. The value
of such pressure is specified in design and technical
documentation, very often without preliminary
analysis of strain-stress state of micro-assembly and
it elements. In a number of cases that results in the
appearing of plastic deformations of the case planes,
warping distortions of the case as well as cracking of
the circuit boards already on the stage of micro-
assembly manufacture. The presence of plastic
deformations may lead to failures or violation of
micro-assemblies’ operating capacity while they are
suffering external operational loads[9,p.40].

The SSS simulations of such structures is a
quite difficult task, therefore approximate methods
are often used for the analysis of their SSS. For
example, in the work [6,p.3] the simulation model is
based on the SSS analysis of case development

drawing. The presence of the circuit board on one or
several planes of the case is considered with the
introduction of reduced characteristics for the plane
that is a multilayer structure. In some cases the
mutual influence of case planes for the SSS of the
circuit board is not taken into account. It is
admissible for limited standard sizes of cases that
have small height and rigid side planes. Moreover,
the suggested model does not allow studying strain-
stress state for cases with several multilayer circuit
boards located on their planes.

Figure 1 displays the typical structure of hollow
micro-assembly of rectangular type with circuit
boards that are connected with the base by adhesive
joints or soldered seams. Closed rectangular case
with dimensions 2ax2bxH is exposed to the external
excess pressure p. In the general wayj, it is considered
that the planes of micro-assembly case are made of
various materials the mechanical properties of which
are characterized by elastic moduli Ej and have
thicknesses h;j, where j=1,2 ,..., 6 — number of the
plane. To be specific, assume that j = 6 corresponds
to the case cover, j = 1 — base with the circuit board, j
= 2...5 — to the side walls of the case. On the base
there located the circuit boards that have thickness
h.« and plan dimensions a,. and b, in the directions x
and z accordingly. Here k=1,2,3..,n — number of the
circuit board, n — number of circuit boards, located
on the base. In the most general case, in terms of
design the circuit boards may be located on any plane
of the case or simultaneously on its several planes.
As a rule, the circuit boards are manufactured of the
same material, the seam thicknesses h,, from the
technological point of view are considered the same.

The reference point is located in the center of
the base of micro-assembly case. The material of the
circuit boards is characterized by the elastic modulus
E,, Poisson’s ratio v, , and the material of the seams
— shear modulus G,, and Poisson’s ratio v, .

In order to create the adequate three-
dimensional model allowing analyzing strain-stress
state of the elements in the heterogeneous structure
of micro-assembly we will use finite element method
implemented in ANSYS package [10,p.7;11,p.10].
Such model let to register the mutual influence of
case planes, actual dimensions of circuit boards and
their locations on the planes as well as the impact of
physical and mechanical characteristics of the
material used in circuit boards, seams and planes of
the case. Besides, the model allows registering the
presence of several multilayer circuit boards inside
the case including those located on different planes
of the case; this may be resulted in dissymmetry in
the design of micro-assembly.

As an example we may take some results of
numerical simulation of SSS relating to the elements
of micro-assembly under the effect of external excess
pressure p. The case is manufactured of the alloy
29HK (E=1,4.10° MPa , v=0,3 at j=1,2,. ..,6) ,
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circuit boards — of pyroceram (E;=9,693.10° MPa ,
vi=0,25), and the properties of seams are
characterized by the shear modulus Gu=(10-10%)
MPa. Low values of the shear modulus G, conform

to the application of ‘soft’ glues of the sealant type
“Vicsint” V 2-28’, and the high values conform to the
‘hard’ glues of the type BK-9 or to the brazed seams.

\{

b) 2a

Figure 1 - Micro-assembly :
a) general view : 1 - case; 2 - base; 3 — circuit boards; 4 - seam.
b) base with circuit boards.

The circuit boards are located on the base.
Geometrical dimensions of the case are the
following: 2a¢=2b=20 mm ; h;=0,8 mm ; h,=0,6 mm ;
H=5 mm; h,=0,1 mm, the shear modulus of the seam
material G varied within the range, conforming to the
real micro-assemblies.

As the major output parameters characterizing
SSS of the structure under study the deflections w of
micro-assembly elements were taken (circuit boards,
bases, covers, side planes), equivalent stresses
0, calculated by Mises criterion, and the intensity
of relative strainse;. . The software package also
allows printing out shifts, stresses and relative strains

by the axes X,y.z (Figure.1) for any element of micro-
assembly.

For analysis convenience and summary of the
results regarding the simulation of SSS of the
structure elements, the results of the research are
represented in relative parameters:

O, = O,/P - nondimensional
stresses;

w = w/p - deflection related to the value of the
operating pressure (Mm/MITa).

Figure 2 and (table 1) display some alternate
designs of the base with circuit boards. The circuit
boards are located on the base symmetrically about
the axes x and y.

equivalent
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Figure 2 - Location of circuit boards on the base.
Table 1
The designs of the base with circuit boards.
Alternate design Number of circuit boards Circuit board dimensions a,xbn(Mm)
I 1 16x10
11 2 8x10
11 2 5x%10

Figure 3-5 display some results of numerical
simulation of SSS of the micro-assemblies’ elements
relating to the above alternate designs under the
impact of the external excess pressure p at G=1000
MPa. Figure.3 for alternate design III displays the
results of SSS simulation in 3-D; they allow visually
analyzing SSS of all structure elements.

Figure 4 displays SSS of the base with the
circuit board for alternate designs I and II of micro-
asembly. In Figure.4 the values of stresses a,,,,
indicated on marker in t.A, corresponds to the point
located in the center on the outer surface of the
micro-assembly base. The rest values of stresses
shown on markers conform to the points located in
the center of the free (upper) surface of circuit
boards.

Figure 5 displays the stress distribution a,,, in
the base, circuit board and cover of the micro-
assembly for design II. Point A in Figure. 56 still

conforms to the center of the base lower surface, and
B — to the central point of the cover.

For a great number of the real micro-assemblies
the law H/a>1 holds true, i.e. the more loaded are the
circuit board and the cover of the micro-assembly.As
during the pressure testing the appearance of the
plastic deformations are not admissible in the
structure elements, then admissible limit value of
pressure at the pressure testing p, for micro-
assembly of the type under study should be
calculated as the minimum value from p, up, :

P = min(pk ; pn)r (1)
where p, u p, allowed pressures, calculated from the

analysis of SSS of cover and circuit board
accordingly:
ok ay
P = maxyﬁalfm b P = maxyﬁg’,m ’ 2)

Here 0'3’,‘ and gy are the proportional elastic limits for
the materials of the cover and circuit board;
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max Gy max 4, maximum non-limited
equivalent stresses for cover and circuit board

0.040733 Max
0.036225
0.031718

0.02721

0.022702
0.018194
0.013686
0.0091787
0.0046709
0.00016318 Min

132.5 Max
117.79
103.08
88.375
13.668
58.96
44253
29.546
14,838
0.13116 Min

Simulation of micro-assemblies’ SSS of the
type under study showed that the increase of
adhesive seam thickness leads to the reduction of the
equivalent stresses and their more uniform
distribution over the surface of the circuit board.
Subject to the seam thickness the increase of the
shear modulus of the seam material may lead to both
increase and the decrease of the stresses in the circuit
board. The substantial particular is the fact that the
value of stresses on the surface of the circuit board
depends on the height of micro-assembly; that can be
explained by the mutual influence of the case planes
to circuit board SSS that, in turn, influences the

b)
Figure 3 - SSS of micro-assembly:
a) distribution of deflections w ; b) stresses 7,,,.

accordingly obtained as a result of the analysis of
their SSS using this simulation complex .

output metrological characteristics of micro-
assembly.

The suggested approach is mostly general, it
allows creating the adequate model describing SSS
of all micro-assembly elements taking into
consideration its design features. It enables to
optimize the structure according to the set
operational impacts as well as to give scientifically
grounded instructions to the setting of the mode of
the technological operation in regard to the pressure
testing while manufacturing of the micro-assembly
of the specific size taking into account the locations

of one or more circuit boards on its planes.
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1208
66,085
52962
1 39.839

13.594
0.47078 Min

a)

5190
— 38939

{ 25977
13014

- i
0.052122 Min
X
b)
Figure 4 - Distribution @,,, in the base and circuit boards :
a) design I ; b) design II.

Summarizing the performed analysis, we point selection of simulation mathematical model and its
at the fact that the development and application of level of complexity (one-dimensional, two-
the mathematical models and program oriented dimensional, three-dimensional, registering of
computer systems allows providing the required heterogeneity and other design features) is
reliability and safety of the structures under design determined by the structural features and the required
on the earlier stages of designing and implementation accuracy of the SSS analysis in regard to the

of the technological processes of manufacture. The structure under design.
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Figure S - Distribution @ ,,, in the alternate design III.
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RESEARCH OF PHYSICAL PROCESSES AND CHEMICAL REACTIONS
OF COMPOSITION MICA - GLASS OF THE NEW CHEMICAL
COMPOSITION

Abstract: About fifty years domestic composite material was issued on the basis of the alyumoborosilikatny
glass incorporating fluoric connections which are harmful, polluting the atmosphere in the course of cooking and
considerably worsening working conditions.

Data on possibility of use of the industrial wastes of glass production possessing high temperature of a
softening and on the prime cost and ecological characteristics being an economic component are provided in work.

The mechanism of interphones interaction in system glass-mica, despite exclusive importance, is considered
obscure.
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HNCCIEJOBAHUE ®U3UYECKUX MPOLECCOB M XUMMYECKHUX PEAKIMHA
KOMIIO3UIIMN CJIIOJA - CTEKJIO HOBOT'O XUMHNYECKOI'O COCTABA

Annomayusn’. Okono namuodecsimu iem ome4eCmeEeHHblll KOMNOZUYUOHHBLU MAMEPUAL 8bINYCKALCSA HA OCHOBE
anoMOO0OPOCUTIUKAMHO20 CMEKIA, UMEIOWEe20 6 C80eM COCmAage (mopucmole COCOUHEHUsl, KOMOpble SGISI0MCs
BDEOHBIMU, 3AZPAZHAIOWUMU AMMOCHePY 8 npoyecce BaPKU U 3HAYUMEILHO YXYOUAIOWUMU YCL08USL MPYOd.

B pabome npugoodsimcsi 0anHvle 0 803MONCHOCIU UCHONL30BAHUSL NPOMBIUIEHHBIX OMX0008 CMEKOIbHO20
npou3800cmed, 001AOAIOWUX — BbICOKOL MEeMNepamypol pasmsieyenuss U No Ceoeil cehecmouMocmu u
9KONIOSUYECKUM XAPAKMEPUCTIUKAM SGTSTIOUUXCSL IKOHOMUUECKU 66120 OHBIM KOMHOHEHMOM.

Mexanusm mesnchazo6o2o e3aumoodeiicmeust 8 cucmeme CMeKIO-Cio0d, HeCMOMpPs. HA UCKTIOYUMENbHYIO
BADICHOCb, CYUMACMCSL HEBbIACHEHHBIM.

Knroueswvte cnosa’: Cniooa, cmekio, anomMoCUIUKaAmbl, NPOMbIULIEHHbIE OMX00bl, PMOPUCTble COCOUHCHUSL.

Uccnenosanue (U3UKO-XIMUIECKUX maxkcumymoMm 120°C.
MPOLIECCOB,  NMPOUCXOAAIIMX TP NOCTOSTHHOM 2. BeigeneHne  MEXKCIIOEBOH — MOJIEKYIISIPHOM
HarpeBe KOMIIO3MLIMH MYCKOBHUT-CTEKJIO HOBOIO Bobl ¢ MakcuMmyMamu 300 C u 500°C.
XUMHUYECKOT'O COCTaBa. 3. Jeruapoxkcunaius - MmakcumyMm - 900°C. V
Tepmuueckue MpeBpamieHns CIItobI, CTEKI0005 MYCKOBHTa TPETHH 3TaIl MOTEPH MaCChl IPOTEKAET B
¢ 7no0aBKaMH W HUX CMecell MPOHUCXOTUT TP naTepBaine 700 -1000°C ¢ makcumymom 900°C. Ipn
MOBBIIIEHUM TEMIIEpaTypbl. AHaIU3 YUCTOM CIIIOZbI temneparypax 850-1000°C wa xpmBoit [ITA
MOKa3aJl, YT0 TIOTEpH €€ MacChl IpH Harpese HabmromaeTcsa sHn03¢b ekt ¢ MakcumymoM §90°C Ge3
00yCIIOBJIEHBI, TIJaBHBIM  00pa3oM, IIPOIECCOM W3MEHEHHsI MAacChl, OTBEHAIONIEH pacmajy pemeTKd
JETUIPOKCUIAUY, B KOTOpoM 1o kpuBbiM TT" u JITT MycKoBHUTa [2, c. 49]. TepMmuueckue mpeBpaiieHus Ha
MOYHO BBIJIEJIUTb TPH dTaIa. KpUBBIX HarpeBaHus B cTekie N YKa3blBalOT Ha
1. Beixox  agcopOMpoBaHHOH ~ BOABI € TEPMUYECKOE pa3pylleHHe CTEKJIa C BbIICIECHHEM
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ra3oo0pa3HbIX NPOAYKTOB. [lo Bcell BEpOSITHOCTH,
uayT JABa  mpouecca -  JETHApATald U
JekapOOHM3aIMH. DTHM TpOIeccaM COOTBETCTBYET
stanm HarpeBa B mHTepBane oT 20°C mo 450°C c
MakCHMyMOM B Touke, paBHO 150°C, koTOpHIit

(ukcupyercs Ha KpUBOH ATT. Hamnee
MPOCIICKHUBACTCS CTaIus, CBsI3aHHAs c
KOHIPYIHTHBIM  IJIABJICHHEM CTEKIa, TO €CTh
oOpasoBaHMeM KHAKON Qas3pl. ITOH  cTagmu

cooTBeTcTBYeT HHTepBan oT 450°C mo 1000°C c
MaKCUMaJbHbIM 3Ha4eHHEM B Touke, paBHOI 900°C.
OOmass morepss Macchl IpPU  TEPMHYECKOM
npeBpatieHnu crekiaa coctapisier 10,6 %, mpuuem
NPU JIETUIPOKCHIIALMN U JIeKapOOHU3AIMU TepseTcs
Bcero auiib 0,6 %. AHanu3 KOMIIO3WIIMK IOKa3al,
yTO B Ipouecce HarpeBa Ha kpuBod JTT
(uKCHpyeTCsl HECKONBKO TEPMHYECKHX OTaIoB.
IlepBrlii 3Tan npeAcTaBiIeH aCUMMETPUYHON KpUBOU
¢ makcumyMoMm 150°C. HHTepBany COOTBETCTBYIOT
3HaueHus: temnepatyp oT 20°C nmo 200°C, Ttakxke
obOHapyxmBaercs eme 4 odrama: 200-300°C ¢
MakcumymoMm 250°C; 300-370°C ¢ MakcUMymMOM
350°C; 370-500°C ¢ MakcuMalabHBIM 3HAYEHHUEM
TemrepaTypsl, paBHbIM 400°C u camblii OOJBIION
acuMMeTpuuHBIf  umHTepBan  500-1000°C, ¢
makcumymoM 850°C. B artamax ot 20 mo 500°C
MIPOMCXOINUT BBIJIEJIEHHE Tra3000pa3HBIX MPOAYKTOB
U3 CIIOABI M CTEKIa, a MMEHHO, MIYT IPOLECCHI
JeTHIpaTaliH, JIeKapOOHU3aINT "
JETHIPOKCHIIAINH - BBIACICHHE KOHCTUTYLIMOHHON
BOJBI. Jlanee uIeT B3aMMOJEHCTBHE MEXKAY CTEKIOM
Y MUHEPAJIOM.

[Ipoucxonut mporecc noiuMopdHOTO
MPEeBpalCHUs JHAHTHOTPOIIHOTO XapakTepa, IpH
B3aUMOJEHCTBUM  CIIOJBI CO  CTEKJIOM  HJET
WHKOHTPYSHTHOE  IUIaBJIEHHE,  IUIABJICHHE  C

oOpa3zoBaHueM >KHIKOW (a3bl ¥ HOBOW TBEpOii
(hazsl, koTOpoe mpoTekaeT B uHTepBasie oT S00°C mo
1000°C ¢ maxcumymom 850°C. OOmas mnorteps
Macchl coctaBisieT 18%, mpudem Oonbmiasi ee 4acTh
npuxoauTcst Ha nocieaauil stan. Ha xpusoit ATA
(ukcupyroTes aBa sHm03ddekra: nepsriid 20-650°C
¢ makcumymom 600°C u Bropoit 650-1000°C c
MakcumymoM 900°C. DHIoA(pPEeKT ¢ MaKCUMyMOM
600°C coOTBETCTBYET CMAaUMBAHUIO CIIIOJbI CTEKIIOM.
Bropoit  supoaddekr  sBasercs  addexTom
o0pa3oBaHuss aMOP(HO-KPUCTAIUTUUECKOH  (hasbl.
OCHOBBIBasCh Ha TIIOJyYCHHBIX pe3yiabTaTax IIo
NPUMEHEHUI0  (DU3UKO-XMMHUYECKHX  IPOIIECCOB,
MPOMCXOAIMNX IPH HArpeBe KOMIIO3UIMH CIIOAa
MYCKOBHUT - CTEKJIO HOBOTO XMMHYECKOTO COCTaBa,
MPUHUMAEM K HCTOJIb30BaHUIO JIAaHHYIO
TEPMOCTOMKYI0 KOMIO3HMIUIO [l H3TOTOBIEHUS
3IEeKTpOHArpeBaTeneH.

IIponece U3rOTOBIICHUS COCTOUT u3
CIEIYIOUINX STaloB: MIPUTOTOBJICHUE
MPECCOBAHHOTO TTOPOIIKa, OPUKETUPOBAaHKE, HAIPEB,
ropsigee MPecCcoBaHNe, OTXKUT.

IIpeccoBaHHbBIi MOPOIIOK COCTOMT U3 CMECH
MOJIOTOM CIIOJBI C IOPOIIKOM CTEKJa, B3SATHIM B
cootHomeHnn 60 % cmonel u 40 % crekna.
CMmemmBaHUe CTEKIIa CO CIIOION OCYIIECTBIIIETCS B
CTCp)KHEBOW MeJbHHIE B TEYCHHE daca, CMECh
ysnaxustercst 10 % H20 n eme cmemmBaercst 40-45
MUHYT, IIOCJIC 9e€r0 CMECh IIPOCEHBAIOT Yepe3 CUTO C
sgeiikol 2X2 MM, 3aTeM CMech IIOCTyNaeT Ha
IO3UpOBKY. Jlo3WpoBaHHAs, B 3aBHCUMOCTH OT

pa3Mepa W TONUIMHBl  IJIACTUHBL,  Macca
MoJIBepraercs OpHKETUPOBAHUIO, TO eCThb
NpEeJBAapUTEILHON  XOJNOJHONW  NPECCOBKE  MOJ

nmasieaneM 300 - 350 xr/cm. Takum oOpasowm,
MOJTy4aroT OpUKETHI, KOTOPBIE Jlajiee NOKHBI OBITh
HarpeTsl 10 TEMIEPaTypbl pa3MsArdeHus CTeKIa s
CINIaBJICHUS ero co cmomoi. Jlusg  3toro
TIOTYYCHHBIH XOJOMHBIM OpHKET yKJIaJbIBAalOT Ha
CTIEIMATbHBINA penbedHBII MIPOTHBEHB,
MIPEABAPUTENILHO NPUIYIPEHHBINA MOJIOTON CIIIONIO0M,
1 OH TNOCTYNAaeT B BEPXHHUH TYHHEIb 3JIEKTPOINEYH
Ha TIPOCYIIKY W TIpOrpeB. 3arpy3ka OpHKeTaMu
BEPXHETr0 TYHHENS TMPOU3BOIAMTCS CTPOrO IO
BpeMeHu. [lepenBrmkeHne OpPUKETOB MPOUCXOAUT
MIPU OTKJIIOYEHHH MEYH CHEHUAIBHBIM JBHIKKOM.
Bcero B TyHHene Haxoautcs 15 Opukeros. Korma
NepBble OpPHUKETHI OK&KYTCS Ha BBIXOJE MEPBOTO
TYHHEJN, OHU TIOCJTEJO0BATENbHO IEePECTaBIIIIOTCS
BMECTE C TPOTHBHAMH B CPEAHWH TYHHENb IUIS
JanbHEHIIero Harpesa.

PentreHogazoBplii  aHamM3 ~ MHKaJEKCOBOM
KOMITO3HIIMH C HOBBIM CBSI3YIOIIHM.

HccnenyemMbpiMy MaTepruanaMu SIBJISTFOTCS:
a) MEJNKOKPHCTAIUTMIECKas CIIF0a MYCKOBHT,
0) ciroza B cMecH co CTeKIoM N B MOPOIIKE, €
COOTHOIIEHHEM KOMIIOHEeHTOB — 40 % ctekna u 60 %

CIIIOJIBL,
B) UGB MIPOIOJIHOTO "
NEPNEHIUKYIISIPHOTO Cpe3oB CIIEYEHHOM
KOMIIO3MIIUH.
Bbutn  oTCHATBI  qUPaKTOrpaMMbl  YUCTOM
CIIIOABI  MYCKOBUT U UUIM(BI NPOJONBLHOTO U

HEepPIEHIUKYIIPHOTO CPEe30B MHKAJeKCa Ha OCHOBE
CTeKIIa 203. B KadecTBe KOMIIOHEHTA,
3aKPETUISIONIETO B KIOBETE UCCIIEyeMbIe MaTEPHAITBI,
WCTIONB30Bajack OopHas Kuciora. Pe3ympTarhl
peHTTeHO(a30BOTO  aHANIM3a  NPEACTaBICHBI B
rpa¢pukax u tabmumax (BURASL, BURASLN,
BPM, BURAN,BURAM). Anamm3 ¢a3oBoro
COCTaBa CIIEYEHHBIX O0pa3IOB, WCCICAOBAHHBIX B
NPOJOJBHOW M MNEPHEHIUKYJIAPHONM IUIOCKOCTSIX,
MOKa3agy, YTO BO BpEMs CIEKaHHS CIIOABI CO
CTEKJIOM 00pa3yroTcs (ha3bl CHIMKATHOW rpynmbel. B
CIIEYEHHON M OTIIPECCOBAHHOM CTEKIJIO - CIIOISHOU
KOMITO3UIIMU OOHAPYKEHBI JBa MOJUTHIIA MYCKOBHTA
2M u 3T. B nepneHIuKkyIsspHOM cpe3e CIEeueHHON
KOMIIO3ULIUI 3apETUCTPUPOBAHBL: MUKPOKIIUH
K[AISi303] u mucren Al,0; [Si02]; B mpomoibsHOM
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cpe3e OOHApYKEHbI TAaKXKE MHKPOKIMH W JHCTEH,
kpoMe Toro, cmumMaHuT Al,03[Si0:]; w mymmmt
A14S10g; HnaTencuBHoCcTH IIHKOB
HOBOOOpPa30BaHHBIX ¢a3 MPOI0JILHOTO "
MEPICHIUKYISIPHOTO cpe3a IUTH(OB, HEOTUHAKOBHI.
Iomy4yeHHbie pe3yABTaTHI SIBIISTIOTCS
JKCIICPUMCHTAIILHBIM  JIOKa3aTeIbCTBOM TOTO, YTO
npu (HOPMHUPOBAHUM KOMIIO3UIMH Ha MexK(a30BOit
rpaHUIE CIIOJA-CTEKIO 00pa3yroTCsi BCE YEThIpPe
BBIIIICHA3BAHHBIX CIMKaTta. OOpa3oBaHWE HOBBIX
(a3 CcBs3aHO C OCOOCHHOCTBIO CTPYKTYPHI CIFOZBI.
Pa3HOBHIHOCTH MOJUTHIIUM MYCKOBHTA OTJIMYAIOTCS
MEKCJIOCBBIM KAaTHOHOM U 3aCEelICHHEM JJIEMEHTaMHU
TETPAdAPUUYECKUX U OKTAdAPUYECKUX  CETOK.
[Ipeobnanaroriass OpPHECHTHPOBKA TIOPOIIKA  IPH
MOATOTOBKE oO0pa3lla K ChEMKE IPHBOJHUT K
CYILIECTBEHHOMY YCUIICHUIO WHTCHCUBHOCTH
0azanbHBIX  peduiekcoB.  CIIOMSHBIC  YaCTHUI[BI
YCTaHaBJIUBAIOTCA npu IpeccCoBaHUMN
MPEUMYILIECTBEHHO  IUIOCKOCTbKO  CHAaWHOCTH B
OTpaxkaroliee  IMOJIOKEHUE, U BEpOSTHOCTh
OTPaXXCHHsSI MOJIOKEHUE U BEPOSITHOCTH OTPAXKECHUS

KpHCTauiorpadguieckon TUTOCKOCTH ob1mero
TIOJIO>KCHUS 3HAYNTEIHHO yMeHbIIaeTcs,
CJICZIOBATENIBHO, ~ YMCHBINACTCS  MHTCHCHBHOCTH

pedIrekcoB 00MIEero MOI0KESHUS.

IIpouecc B3aMMOAEWUCTBHSA CIHIOABI U CTEKIA
MOJKHO MpEJCTaBUTh CIEAYIOIUM 00pa3oM: Iocie
TUIABJICHUST JKUIKOW (a3bl - CTEKJIa MPOMCXOIUT
cOMMKeHHe W nepepachpesieieHHe 3epeH CIIOJBI.
Mexny aBymsi, OJHM3KO pPacloIOKEHHBIMU 3€pHAMHU
CIIEKaeMOTO  BEIECTBA, IOABIAETCA IPOCIOMKa
CMa4MBAIOIIEH XHUAKOCTH CTEKJIa, MpHoOpeTraromas
(hopMy JMH3BI ¢ BOTHYTBIM MEHHCKOM Ha TPAaHHIE C
BO3AYIIHOM  cpemoil.  Cuibl  NOBEPXHOCTHOI'O
HATSDKEHUSI  BBI3BIBAIOT ~ M30BITOYHOE  JIaBJICHUE,
HanpaBIeHHOE B CTOPOHY LEHTPAa KPHUBH3HBI
MEHHCKa. DTO JaBICHUE MEpeMeIIaeT KHUIKOCTh U3
30HBl KOHTaKTa, 3a CYET Yero MPOUCXOIUT
cOMMKEeHHe TBEPIbIX 3€pPEeH, COMPOBOXKIAIOIIEECs
0oJiee MIOTHOW YMAaKOBKOW YACTHI[ U 3alOJTHEHUEM
mop crexioM. OZHOBPEMEHHO MPOTEKaeT Ipolece
pacTBOpeHMsi TBepoil (asbl CIIOOBl B IKHUAKOM
CTEKJIE W, 110 MEpe €€ HACBIIEHUS, KPUCTaUIN3alus
u3 Hee HOBOM (a3pl. B mepBylo ouepens
pacTBOpeHHE HIET B MECTaX KOHTAKTa, B pe3ysbTare
Yero  NPOUCXOAWT  JalbHeimiee  cOMKEHHE
KPHUCTAIIIOB. MeJIKne KpUCTAIUTBI MOTYT HOJHOCTBIO
pacTBOPUTHCS, OJIHAKO, OoJjiee KPYIHBIE PacTyT —
UZIET TPOIIECC NMEePEKPUCTATUIN3AINH Yepe3 PacIUIaB.

3akaHuuBaeTCs IpoILecc obpazoBaHus
KOMIIO3UTa PEKPUCTAIIIM3AUN PacTBOpa CIIOABI B
CTEKJIE ¥ IPeKpalieHneM yIimoTHeHus. Popmupyercs
XKecTKHil kapkac. Ha mporiecc oOpa3oBaHHus HOBBIX
(a3 okasplBacT BIMSHHE JaBIE€HHE, KOTOpPOE B
skcriepumenTe pocruraer 300 Kr/cMm, u TemrepaTtypa
okono 750°C. IlpunoxkeHue NaBlIeHHUs] K HArPETOMY
MEJIKOJJUCIIEPCHOMY  CTEKJIO-CIIIOASTHOMY ~ OpHKETy
NPUBOAMT K  IUIACTHYECKOW  JedopMmanunun

KPUCTAJIJIOB CIIOABI U Bcell komno3uuuu. Ilpu stom
MPOUCXOIUT B3aMMHOE IIepepacIpe/ieieHNe 3epeH,
YBENMUCHHE KOJMIECTBA KOHTAKTOB, 3aIlOJHEHHE
MyCTOT, B pe3yJbTaTe 4ero 3HaYUTEIbHO BO3pACTaeT
MJIOTHOCThH CIIEYEHHOTO MaTepuana.

OO0pazoBaHue HOBBIX ()a3 MOXKHO MPEICTABUTH B
BUJI€ YPABHEHUS PEaKIny.

O0pazen MHKaJIeKca BBIpE3aH
MEePICHIUKYIISIPHO IUIOCKOCTH CHalHOCTH
MUKaJIeKca

2K Al13S103010, —
KAISi30s+AL03[Si02]+2H20+1/2K20+3/2 A1203+ Si0;
MHUKPOKIMH ~JWCTEH.
OOpaser] MUKaIeKca BBIpe3aH BJOJIb CIAHHOCTH
MYCKOBHUTA.

2KAlSi03010—
KAISi305+A1,03S10,+2H,0+1/2K>0+3/2  A1,0,+ Si0,
MHUKPOKJIHH, CHJUIUMAHUT, TUCTCH, MYJUIUT.
O6nacte  M30MOPGHOTO  3aMEIICHUS  MpU
3apOXKACHUM HOBBIX (a3 HEOOXOIMMO H3YYHTh C
MTOMOIIIBI0 HHPPAKPACHOM CIIEKTPOCKOIIHH.

HK- CIICKTPOCKOIIMA KOMIO3WIHMKW C HOBBIM
CBA3YIOIINM

HccnenoBanus mokasanu, 4TO B 3aBHCHMOCTH
OT YCIIOBHH TEXHOJOTHMYECKOTO IIPOIEcca, CIEKTP
MYCKOBHUTa cO cTeksioM u3Mensercsa. B UK-cnektpax
MOXHO BBIICIHUTh TPYNIy OYEHb WHTCHCHBHBIX
noJsoc, Haxojsmuxcs B uHTepBase yactoT 400-1200
c-!. DTy M0JIOCHI BBI3BAHBI KOJEOAHUAMH aTOMOB Si 1
0 BIOJIE COGAMHSAIONICH WX JIMHUH, T.€. KOJICOAHUIMHI
ce3u Si - 0 B Tterpadape Sils. Bce momocs
MOTJIONCHHUS, OTBEYAIOIINE CHJIMKATaM,
PacTON0KEHBI B IIMPOKOM CIEKTPaILHOM
HHTEPBAJE, YTO OOBSICHIECTCS CIOXKHOCTBIO CTPOCHUS
n OONBIIMM pa3HOOOpa3WeM aTOMHBIX TpyHI, B
KOTOpBIE BXOJAT HE TONBKO aTtoMbl Si u 0, HO |
npyrue. Ha gactoTy konebanuit cBs3u Si - 0 CHIIBHO
BIMSCT TIPUPOJAa OKPYXKAIOIIMX €€ aTOMOB, B
0COOCHHOCTH aTOMOB, CBSI3aHHBIX C KHCIIOPOJIOM.
CriexTp MOTJIoNIeHus cTekna N IpeAcTaBlIeH OYeHb
MIMPOKHUMH TI0JIOCAMH TIOTJIOIICHHUS, XapaKTepHBIMU
st amopdubIX BemectB [4, ¢.78; 5, ¢c. 62 ] . B
obmactu uacror 400-600 cM-!' acummerpuuHas
mojyoca COOTBETCTBYET e opMaIOHHBIM
KOJe0aHNUSAM  HMCKAXCHHBIX  KPEMHEKHCIOPOIHBIX
TETPadpoB, BaJICHTHBIM KoJie0aHusIM
COOTBETCTBYIOT MOJOCHI MOITIOIIEHUS] C YacTOTOM
1000 cm-!. IedopmanmonHble KojieOGaHUsi TPyIIIIbI
O-B-0 mposnsiorcss npu wactore 740 cm-!, a
BanentHbie -1400 cm-!. Tlonoca moromenus c
makcumymoM 3420 cm-! oTHOCHTCS K KonmeGaHwio
THIIPOKCHIIBHBIX TPYIIL.

1. BcneacrBue TOro, 4T0 XUMHUYECKUE COCTaBBI
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CIIOJBI U CTEKJIA, UCIOJIb3YEeMbIEe ATl MPOU3BOJICTBA
MHKajJeKca, ONM3KH, OTHEIbHbIE HX IMOJOCH B
CIHEKTpe MEXaHW4eCKOM  MUKAJICKCOBOM  cMecH
coBMemarTcs. B obmact wacror 400-1100 cm-,
(MKCHPOBaHHBIX C  TIOMOLIBIO  CIIEKTPAIbHOU
npusmbl, KBr  UK-cmextpsl  mexaHmueckoi
MHKaJIEKCOBOII MacChl B HCXOJHOM COCTOSTHHU
UMEIOT JBa (pUKCHpOoBaHHBIX Makcumyma 480 m 535
cM, -  xapakrepHbIx s JeOPMAIMOHHBIX
koneGannii Si - O. B obGmactu 650-4000 cm-!
(bMKCHpOBaHHBIX CIEKTpasibHOM mpu3Moi n3 NaCl,
CIEKTP MMEET MHTEHCHUBHBIE JINHUU C MaKCUMyMaMHU
npu 760 cm-' [6,c.59] , 850 cM-' nuGpauuonHsie
konebanuss OH - rpymnm; mmpokas HHTEHCUBHAs
nosioca mpu yactore 1000 cm-' xapakrepna st
komebannit Si-O m, cmabo BBIpaXKEHHAs IOJIOCa
nornomenus, npu 1400 cM-! coorsercTByeT (O- B -
0O). Makcumym npu 1630 cm-! ykaseBaer Ha
neopmanmonnple  komebanms  cBsi3u  (H-O-H).
Ilormomenune mnpu uwacrotax 3420 u 3620 cm-!
XapakTepHo 11 cTpykrypHeix OH - rpynm.
W3yuenue HUK- CIIEKTpa MEXaHUYECKON
MHKAJIEeKCOBOM MacChl [0 M TOCI€ XOJOAHOTO
MPECCOBaHUS TOKAa3aJo, YTO OH TPeJCTaBJIeH IOJIO-
JKEHHEM CIIEKTPOB CTEKJIa U CIIFO/bI, HUKAKUX HOBBIX
MIOJIOC B CHEKTPE HE MPOCISKUBACTCS. 3HAUUTEIbHBIE
W3MEHEHHsS HAONIONAIOTCS MOCIEe  TEPMHUYECKOM
00paboTKn, a MMEHHO, B IpoOLiECCe CHEKAHUS MpPHU
TeMIIepaTypax 700-750°C. ‘YMeHnbLaetcs
WHTCHCHBHOCTH BaJICHTHBIX KoieOaHmii OH - rpymm
npu gactote 3620 cM-!, 9To yKa3pIBaeT Ha HpoLecC
JETHIPOKCHIAMM B YacTHLAX  CIIOABI  C
0o0pa3zoBaHHEM MOJIEKYN BOZABL. B MyckoBuTe 4dacTh
Si 3ameraercst Ha Al B TeTpasApuyecKoOi MO3UIKH, B
Mpolecce HarpeBaHWsl MPOUCXOJIUT  YaCTHUUHBIN
paspeiB cBssu (Si-O-AlY). Ilonoca mormomeHus c
gacToTol Makcumyma 760 cM-! uTO CBsIzaHO C
HUCKOKEHHEM  TETPadJpoB, IMpPHU ITOM  PE3KO
ycuimBaeTcs mojoca 720 cM-' KoTopasi XapakTepHa
g ces3u AlV-O. MoxHO MIPEAINOJIOKUTE, YTO MPH
HarpeBaHWHW, a 3aTeM M CIeKaHuH oOpasla mnpu
TeMIleparype 700-750°C B nporecce
JIETHJIPOKCHITAIIN COOTBETCTBHUE MEXIY
OKTa’J[PUYECKUMU ¥  TETPadAPUUECKUMH  CIIOSMH
Hapymaercsi. OINMcaHHBIE CTPYKTYpHBIE W3MEHEHHS

1
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MPOUCXOAAT B KPHUCTALIAX CIIOJBI, HPOrPEeBaeMbIX
mpu temneparype 1000 -1200°C [9, ¢.37]. Tak kak
CII0JIa, B MEXaHWYECKOW MHUKAJIEKCOBOM Macce
HaXOJWUTCS B TOHKOIWCIIEPCHOM COCTOSHHH, HOBAs
aMop(QHO-KpUCTAIITHYECKAasE CBS3b MOXET OBITh
momydeHa mpu Ooyiee HI3KHMX TeMmmepaTypax. B
mporecce  pacTBOPEHHS ~ CINIOOBI B CTEKIIE
MIPOUCXOIUT B3auMHas TUPQPY3HUS IIIEMEHTOB, UACT
repepacnpenereHue KUCIopoJa MEXIy KpeMHHEM,
TIOMHHHUEM U IIEJOYHBIMU METAIUIaMH. JTO SIBJICHUE
BO3HMKHOBEHHSI M HCUYE3HOBEHHMS II0JIOC B OOJIACTH
400-900 cM-! , MOXHO OOBACHUTH HAYAIOM pacraja
CTPYKTYPbl MYCKOBHUTa ¢ 00pa3oBaHHEM HOBBIX (a3
MHUKpPOKIIMHA, CWIJIMMaHHUTa, a TaKXkKe YCHIICHHS
MHTEHCHBHOCTH nosiockl 1400 cm-!, xapaxTepHoit s
CTEKIIO00pa3HOTo  cocTosHWSA. Ha ~ ocHOBaHHH
SKCICPUMCHTANBHBIX JaHHBIX, HAMH NpPEIIIOKCH
METOJ] KOHTPOJIS KauyecTBa KOMITO3HMIIMK Ha OCHOBE
cimoasl U crekna [9, ¢.231,10, c. 77].

Metomom TepMmorpadun YCTaHOBIICHEI
TeMITepaTypHble O00JacTH BBIXOJAa Ta3000pa3HBIX
MPOXYKTOB, TaKWX, KaK YAaleHHE KalWULIPHOI
BO/JIbI, MIPOLIECCOB JIETMAPATALIUH, JIeKapOOHHU3AIUU U
HHTEpBaja HWHKOHTPY3HTHOTO IUTaBJICHUA,
COOTBETCTBYIOILIETO TMOIMMOP(HOMY TPEBPALICHHIO
SHAHTHOTPOITHOTO Xapakxrepa o0pazoBaHus
MHUKAaJIEKCOBOW MacChl Ha OCHOBE CIIOJBI U CTEKNa
HOBOTO XUMHYECKOTO COCTABA.

C momompio peHTreHo(a3oBOro aHamm3a B
MTOTyYCHHON KOMITO3UIIHA CITFOJIa-CTEKIIO
3apEeTUCTPUPOBAHBI 00pa3oBaHUA HOBBIX
COEIMHEHUN:

KaJleBOTO IITAaTa, CHWUIMMAHWTA, MYJUINATA,
IUCTEHa, Takke (UKCHUPYIOTCS JiBa IOJIUTHIIA
myckoButa 2Mi u 3T, 4TO NPOUCXOAUT 3a CUET
UHKOHTPYIHTHOTO TIIaBIICHHUSI.

UK - cnekrpockonueid oOHapykeHa 001acTb
uzomopuoro 3amemierus Si - Ha Al B
TETPadAPUUYECKON TMO3UIMM UM 3aperHCTPUpOBaHa
nojioca ¢ MakcumymoM 720 cMm-! | xapakTepHas mus
cBs3u Al- O , uMeHHO B 00JacTd C JaHHBIM
MaKCUMyMOM  TIPOUCXOIUT 3apOKACHHE HOBBIX
KpUCTAUTMUeCKNX (a3  Mexay amMophHBIM U
KPUCTaJUTHIECKUM TEIaMU.

3. Hejker DM, Bevin LM (1963) Rentgenovskaja
difraktometrija. -Moscow: Fizmat., - pp.380.

4. Pljusina II (1967) Infrakrasnye spektry
silikatov. -Moscow: Izd-vo Moskovskogo
universiteta, 1967.- pp.188.
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NHBECTHIIMOHHASA JEATEJIBHOCTD PECITYBJIMKN KAZAXCTAH U ®AKTOPBI EE
OOPMUPYIOIUE

Annomayun:. Onucanvl OCHOBHBIE (DAKMOpLL, 00YCIABIUBAIOWUE KAYECNBEHHOE U3MEHEeHUe DPUCKO8 U
MEMO008 UHBECMUYUOHHOU  OesMebHOCMU 6 YCI08UsX 2100anvho2o kpusuca. Iloxazano xkak cmpykmypHole
oucnponopyuu 8 IKOHOMUKE CMANU 2NAGHbIM  NPEnsmCmeuem COBEPUICHCMBOBAHUS  UHBECMUYUOHHOU
OdesmenvHocmu. [Ipeocmaenen asmopckue nooxo0bl K OOBACHEHUI0 NPUYUH  DAKMUYECKO20 Npo8aid
UHBECTMUYUOHHOU OesIMeIbHOCMU 8 00pabamvléaowux Ompacisix KOHOMUKU U pa3pabomke HOBOU cmpameuu
COBEPULEHCMBOBANHUSL UHBECMUYUOHHOU OesimenvHocmu. ODOCHO8AHA He0OX0OUMOCb NPOBEOeHUsI KOMNIEKCHO2O
UCCNeO008AHUSL  CYWECmBYIowell  CUCMeMbl  3aWumbl  UHMEPEco8  «HEeKBANUDUYUPOBAHHBIXY  (DO3HUUHDLX)
uneecmopog 8 Pecnyonuxe Kazaxcman.

Knrouesvie cnosa: Beemupnviii bauk, uneecmuyuonubill KIiumam, Memoobl AHMUKPUUCHO20 Pe2yiupo6aHis,
PDO3HUYHbBIE UHBECMOPbl, UHBECTNUYUOHHASL OesIMeIbHOCMb, KOHKYPEHMOCHOCOOHOCMb, 2N00ANbHbIL  KPUSUC,
cmpamezausi, 20Cy0apCmMEeHHAsi NOIUMUKA, (PUHAHCOBBLI CEKMOP.

I'moGaneHBIH KpHU3UC MHPOBOM HKOHOMHKH Bcemuproro bamka (BB), omybnmkoBanHOTO B
co3nai KauyeCTBEHHO HOBBIC YCIOBUS Hayaye 2014 roja, obmee CHW)KCHUE
WHBECTUIIHOHHON NEATEITPHOCTH - B TOM YHCIE, H 3¢ (EeKTHBHOCTH METOAOB YIPABICHUS PUCKAMH B
mra  Kasaxcrama. Kak  BumHO ®W3  jmoknmamga YCIOBHSAX  KpH3WCa  TOBJIEKJIO  3a  coOOM
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3HAYUTEIIbHBIC TEPEMEHBI B MOBEICHUH PO3ZHUYHBIX
MHBECTOPOB U M3MEHECHUE CTPaTerHil OONBIIUHCTBA
WHBECTUIIMOHHBIX HHCTHTYTOB [1].

Ha ¢one »3TuX wW3MEHeHWH B TIIOOATBHOM
WHBCCTUIMOHHOM  KIIUMAaTe  CTald  OCOOCHHO
3aMETHBIMU:

1. OtcyrctBHe B 3KOHOMHYECKOH HayKe
CIMHCTBA B3IJBIIOB HA TMPUPOAY SKOHOMHUYECKUX

KPHU3HCOB u METOJBI AHTUKPU3UCHOTO
pETyIUpPOBaHHI.

B Hacrosmee BpeMsa, HET HE TOJIBKO
SKOHOMHYECKUX  TEOpUH,  MO3BOIOIIMX  Ha
NpakTUKE M[POBOAWUTH HAYYHO OOOCHOBaHHYIO
SKOHOMHYECKYIO MOJIUTHKY, HO U MEXKIYHApOIHOTO
OIlbITa 3¢ PEeKTUBHOTO AHTUKPHU3UCHOIO
perynupoBanus  skoHomMuku. B XX Beke

(MHAHCOBBIE M OKOHOMHYECKHE KPHU3HCHI CTajIH
SIBJICHHEM NPUBBIYHBIM U Jaxe 00blAeHHBIM. TONbKO
B 1975-1997rr. MB® 3apeructpupoBan 6oiee 150
BIIOTHBIX U 54 ONTOBBIX U OQHKOBCKHX KPU3HCOB B
Oonee wem 50 crtpanax [2]. Kaxercs, u BpeMeHH,
MOOYIUTEIPHBIX TMPUYHMH U1 WX Pa3padOTKu OBLIO

BITIOJIHE JA0CTAaTO4YHO. Tem HC MCHEC,
«OKOHOMHYCCKAasAl HayKa IIOKa HE COJACPIKHUT B cebe
IIOJTHOCTBIO 3aKOHYCHHBIX TeOprI, KOTOpPbIC

OoOBsICHIIIM OBl a0CONIOTHBIM ¥ KpaifHe MpPOCTOH
SMIIUPUYECKUH (aKT HECTAOMILHOCTH PHIHOYHOTO
crocoba mpomsBoacTBay [3]. OcoOCHHO SpKO B
YCIOBUSIX KpH3HCa TMpPOSIBIIACH «HEaJIeKBaTHOCTD
HEOKJIACCHYECKOH MapaJiurMbl pealbHbIM Ipolieccam

SKOHOMHYECKOTO  Pa3BUTHSI M  HIUIFO30PHOCTH
JIeXKaAlMX B €€ OCHOBE AaKCHUOM - HAuMHas OT
oOmamaromiero  aOCOJMIOTHBIM — 3HAaHHEM  homo
economicus u 3aKaHYMBas COBEPIICHHOM

KOHKypeHUuen» [4].

2. KauecTBeHHO HOBHIH YPOBEHB TII00ATH3AIIH
MHpPOBOH JKOHOMHUKH, KOTOPBI TOBIEK 3a COOOMH
BO3HHKHOBEHHE Ka4eCTBEHHO HOBBIX
WHBECTUIIMOHHBIX PUCKOB [5].

AHanmu3 CTPYKTyp KamnMTana ¥ YyIpaBICHHI
43000 KpymHBIX MEXAYHApOIHBIX  KOMIIAHHMH,
paboTaONIMX B pealbHONW SKOHOMUKE, MPOBEIEHHBIH
HIBEHIAPCKMMM ~ MaTeMaTUKaMu, IPUBEN MUX K
BBIBOJly: OOJIBIIMHCTBO (DMHAHCOBBIX IETIOYEK HIYT
B HamnpaBJeHUH Ipynnbl U3 147 xoMnaHuii, akTUBBI
KOTOPBIX IIEpECceKaroTcs APYT C IPYroM, GaKTHIECKH

SABJIAACH O6H.[CI>'I CcOOCTBEHHOCTEI0. DaKTHYECKH
CCTrOAHA OTO OJHA TUI'aHTCKas KOopIiopanus - KyAa
Ootee BJIMATCIIbHAA, (5% IO JaBJIAOIICE

OOJNBIIMHCTBO HAIMOHAJBHBIX IPABUTEIBCTB [6].
[Ipruem peus He 00 amMepHKaHCKOH (M BooOIIe HE O
3amaTHOM ) a, o KaueCTBEHHO HOBO#
«KOPTIOPATOKpaTUn» [7], KOTOPOH TIIyOOKO UYKIIbI
HaIlMOHAJIBHBIC HUHTEPECHI, JIIA KOTOpOﬁ
«OJIEPKUMOCTD HalMOHAILHOH
KOHKYPEHTOCIIOCOOHOCTBIO SIBIISIETCSI OJTHOBPEMEHHO
omuOoYHOU U onacHo» [8, ¢.240].
@OUHAHCOBO-NONNUTHYECKAST OJMIapXUsl CTpaH
3amana, MHTEpECH KOTOPOH paHee Ha MpPOTSHKEHHH

MHOT'HMX ,HeCHTI/IHeTI/II\/'I BOIINIOIIAJINCH B I'COIIOJIUTHUKE

CIOA, x HacTosmEMy BpPEMEHH IOJHOCTBHIO
HMHTETPUPOBANACH C JINACPAMH KHTAaHCKUX JUACIIOP U
IpasslieH BEPXYLIKOI MHOTHX

He(Tera3of00BIBAIONINX CTPaH apabCKOro Mupa.
HecmoTpst Ha pasnuuust B IIOJUTHKE, KYJBTYpE,
LEHHOCTSIX, OHH NPEBPATHINCh B E€IUHYIO IIyOOKO
HUHTErpupoBaHHyl0 cucreMy. OO0 3TOM, Kak 00
«YTIYIIEHHBIX BO3MOXXHOCTSIX», C TPEBOTOI MHIIET
OIWH W3 TJIABHBIX W/COJIOTOB ¥ AapXHTEKTOPOB
rimobamm3anmu 3.bke3nHCKUT B CBOEH IOCIIEIHENR
kaure: «Ilogxomutr k koHmy S500-;meTHss 3mo0Xa
MHPOBOTO TOMHHUPOBAHUS aTIaHTHICCKIX MOPCKUX
JIEp’)KaB U BO3HUKAET KAYECTBEHHO MHOW MHUPOBOI
MOPSAAOK - MHOTOMNOJSIpHBINA Mup, B koTopoM CIIIA
Ooyiplle HE CMOXET, Kak O3TO ObUIO paHblle,
JUKTOBaThb CBOIO  BOJIIO, HE MOXeM  ObITh
yCTpalaromuM TJ100adbHBIM HTPOKOM, KOTOPBII
peryiupyeT Bce MeXAyHapoIHbIE fiena B Mupe» [9,
c.26].

3. HenocnenoBarensHOCTS, OTCYTCTBHE
CTPATETHUECKOTO TOAXO0Ma, W, B KOHEYHOM CUETe,
KpaitHe HU3Kas 53()(QEeKTHBHOCTH AHTUKPHU3UCHOTO
peryIupoBaHMS HAIIMOHATHHBIX Y KOHOMHK.

[IpakTryeckn BO BceX CTpaHaX MHpa BO3HUK

«HOBBIN MOJIUTHYECKUH KJacc, KOTOPBIi
HEYYBCTBHUTENIEH K  PACTyIlIeMy COLHaIbHOMY
HEpPaBEHCTBY W KOTOPBIA AyMaeT TOJBKO O

cobcTBeHHOM obOoramenum» [9, c¢.12]. Jlas Hero
«KpaTKOCPOYHBIE 3a1a4n MOJIUTUYECKOTO
BBDKMBAHMA OKasbIBalOTCA TIOpa3[o BaXKHEe, YeM
3a7a4yd  pa3BUTUS  CTPAHbl; HAIMLO  KPHU3HUC
TOCYAAapCTB, BECENO U JIETKO MPAaKTHKOBABIIHUX
MTOKYIIKY TOJIOCOB HM30WpaTelell 3a CcYeT B3SATHIX B
JIOJIT IEHEXKHBIX CPENICTB - 33J0JDKEHHOCTH, KOTOPYIO
OyAyT BBIIUIAYMBATH CIEAYIOIIHE MmoKoJeHus» [10].
Mup nepexuBaer NnepuojJ OrpOMHBIX W3MEHEHUH U
MacmTabHOTO  yperylMpoBaHHs,  KOTAAa  BCe
roCyAapcTBa CTOAT Nepel JIMIOM  HEeOBbIBAJIBIX
BO3MOXXHOCTEY pa3BUTHUS U CEPbE3HBIX BbI30BOB. HO
IUIAHUPYET M BOIUIOIIAET B JKU3Hb AHTHUKPH3HCHOE
perynupoBaHue HaIlMOHAJIBHBIX SKOHOMHK
NPEACTaBUTENN <QJNUTHl TJI00AJBHOTO IPOEKTay,
KOTOpPOH TIYyOOKO UYXKIBI HHTEPECHl «KAKUX-TOX»
rocyaapctB. HMEHHO MO3TOMY IPaBUTEILCTBA
MTOIABJIAFONIETO OONBIIMHCTBA CTPAH MUpPA HE YMCIOT
(a, ckopee, HE XOTAT M HE MOTYT) HAWTH aJICKBATHBIN
OTBET Ha 3TH BHI30OBBI.

4. VYrayOnenue mnoyisspu3anuyd oOIIecTBa: Ha
r100aNbHOM YPOBHE - MEXAy OOraThIMH M OCTHBIMHU
CTpaHaMH{; Ha HAI[MOHAIFHOM YpPOBHE - MEXIy
KpeauTopamu U JoJbKHUKaMmu. Poct gucnponopiuit
B 9KOHOMHKE - TPEXJE BCETO, MEXIy (PHMHAHCOBBIM
CEKTOPOM U peasibHON 3KOHOMHUKOM.

ITo cmoBam  H.A.HazapbaeBa, «B BEKOBOH
6oprbe 3a HOJUTHYECKYIO JIEMOKPaTHIO
YeJIOBEUECTBO MPOIIISAEIO0 (GaKkT CO3AaHUsI MUPOBOH
TOTAJUTAPHOH  BaJIOTHO-(MHAHCOBOM  CHCTEMBHI,
aOCOJIOTHO JIMIIEHHOH MUHMMAQJIBHBIX IIPU3HAKOB
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nemokparum» [11]. Ceroms «u TOCyHmapcTBa, M
WHIUBHIBI TBITAIOTCS CIPAaBUTBCA C  JOJNTAMH,
YPOBEHb KOTOPBIX IPEBBIIIAET BCSIKYIO PAa3yMHYIO
BO3MOXXHOCTb  KOTAa-JIN0O UX  BBIIUIATHTH!
o0ciykMBaHHE JI0JTa TOIJIONIAeT OOJNBIIYI0 YacTb
9KOHOMHYECKOTO W3JINIIKA; KOpHOpaTHBHBIE
NpuOBIIM, PEHTY 3a HEABIKHMOE HMYIIECTBO,
JUYHBIA JTOXOJ BBIMIC 0Aa30BBIX MOTPEOHOCTEH U
Jla’Ke TOCYIapCTBEHHBIE TOXOABI BBIIIE MUHUMAIBHO
HEOOXOIMMOT0 YPOBHS COITMAIIBHBIX PacXomoBy [12].

OmHako, HECMOTPS Ha HEW30EKHOE BIUSHUC
BCEX JTUX (PaKTOPOB, KOTOPHIC CTAIM HPUIUHOM
Ka4eCTBEHHOTO N3MECHEHUS MOJX0/I0B K
WHBECTHPOBAHUIO BO BCEM MHpE, 3a MOCIEIHHUE IATh
JeT B 9KOHOMHKY Ka3zaxcrana ObUIO BIIOXKEHO CBBIIIE
$137 mapa. (B TO BpeMs Kak pacxojbl rocyaapcTsa
Ha QHTUKPU3UCHBIC MEPbBI COCTaBUJIM HEMHOTHUM
6onee $14 mupa.). U 8 2013 roay, u B 2014 roay B
peiituare Bb «Doing business» Kazaxcran 3annman
47-e mecto [13]. Ilo qaHHBIM ompoca, IPOBEICHHOTO
B 2014r. xkommanumed «OpHCT oSHI  SHDY,
OOJIBIIMHCTBO ~ MPO(ECCHOHATBHBIX ~ WHBECTOPOB,
BIIO’KHBILINX cpencTBa B Ka3aXCTaHCKHUE
NpEeATIPUATHS, «B 3HAYUTEIBHON CTCIICHH
YIIOBIIETBOPEHBI CBOUMH WHBECTHLIMOHHBIMA
pemenusMny [14, c.13].

IIpu 5TOM, KOHEYHO K€, HENb3s 3a0bIBaTh, YTO
JIbBUHAsA 0Jid MHOCTPAHHBIX I/IHBeCTI/II_[I/Iﬁ Ionia B

CBIphEBOM  cekTop.  OxoHoMuka  Kaszaxcrana
OazupyeTcss Ha OIEpeXalOmMX TeMIax pocTa
9KCMOpTa  HaJ  HMMIOPTOM;  NPUYEM  pOCT

BHEITHETOPTOBOTO 000pOTa 00eCIIeYnBaeTCs y HAC, C
OJIHOI CTOPOHBI, 332 CUET HKCIIOPTA YIIEBOIOPOAOB U
JIPYTUX CBIPBEBBIX TOBApOB, C JIPYrod — HUMIIOPTOM
MPaKTUYeCKA BCEX TOBapOB, HEOOXOIMMBIX JUIS
oOecrieueHHsT HaceJICHUs CTpaHbI [15].

B 10 xe Bpems mons oOpaOaThIBaromICiH
npoMsblieHHocTd B BBII  ocraercs  HM3KOM.
UucneHHOCTh Pa0OTHUKOB MAIIMHOCTPOHUTEIHHOM
OoTpaciy 3a TOJBl HE3aBUCHMOCTH COKpaTHJIach
¢ 350 Teic. mo 17 ThIc. YenmoBek. Jloma MpPOAYKIIUH
MAaIIMHOCTPOCHUsI B 00beMe BCEro IMPOMBIIIJICHHOTO

npomsBoacTBa— ¢ 15% 10 3,5%. Kazaxcranckue
NPOMBIIUICHHBIC TNPEANPUITHS  XapaKTePH3YHOTCS
KpailHe HU3KMM YpPOBHEM IPOU3BOAUTEIEHOCTH

TpyAa — B TpHU-YETBIpE pa3a HIDKE IOKa3aTeneil
pa3sBUTBIX CTpaH; HM3HOC CPEJICTB IMPOU3BOACTBA
nocruraet 70% [16].

Cepb€3Hble AMCTIPONOPLMH HAONIOAAIOTCS HE
TOJIBKO B OTPAacjieBOM CTPYKType WHBECTULUH, HE
TONBKO MEXAY CBIPHEBEIM M 00pabaTHIBAIONIIM
CeKTOpaMH 3KOHOMHKH KazaxcraHa, HO W MEXIy
KPYITHBIM, CPETHUM U MaJIbIM OM3HECOM:

1. Ecnut B pa3BHUTHIX cTpaHax 3amazga OCHOBHAS
JIOJS 3aHATHIX B MaJOM M CpelHeM Ou3Hece, Kak
IOpaBUJIO, MNPUXOJUTCA HA  MPOMBIIUIEHHOCTD,
CTPOUTENBCTBO U cdepy yciyr, To B Kazaxcrane stu
OTpPACIIU 3aHATHI PEANPHUATHIMHU KPYITHOTO OM3HECa;
XO3sHCTByIOIIME  CYOBEKTHI ~ Majioro  Ou3Heca

MIPEACTABICHEl B OCHOBHOM OPTaHM3AIMSIMHU C(hepbl
yCIyr, TOPrOBIM W  CEIbCKOXO3AHCTBEHHOTO
npou3BoAcTBa. Ilo JaHHBIM OMPOCOB, MPUMEPHO
MOJIOBMHA Ka3aXCTaHCKUX IpeInpUHUMATENed B
Ka3axCTaHCKOM MaioM M cpeaHem Ousnece (MCB)
OajaHCHpPYIOT Ha TIpaHM  BbDKUBaHUS  [17];
BBIHYXK/ICHHO TIPHULLIN B Majblii OusHec Oomnee 40%
[18]; Oomee nBYX TpeTeil OXOTHO MOMCHSIIH OBI
TIPEATIPUHIMATEIbCKYFO JEATEIBHOCTh Ha
«IOCTOWHO OIIaYMBaeMyI0 HaeMHYI0 padoty» [19].

B 1memom, mo mamHeIM ArentcrBa PK 1o
CTaTHCTHKE, I0Js HaceneHus, 3ansgrtoro B MCB,
cocTaBIgeT  Okoimo  25%  TpymocmocoOHOTO
HaceneHus Kasaxcrana [13] (B To Bpems Kak,

HampuMep, B CTpaHax 3amagHoii EBpombl 3TOT
nokasarenb cocraBmsier oT 50 mo 80% [20]).
MHorue MpeACTaBUTEId  MaJoro Ou3Heca B

Kazaxcrane OTHOCSATCS oOpraHaMH CTaTUCTUKH K
KaTeropuu «CaMO3aHAThIX» - uX okoso 40% [13],
NMpUYeM Ha IOore CTPaHbl 3TO OCHOBHAas 4YacTh,
OOJNBIIMHCTBO TpyHocnocoOHOro HacenmeHus [21].
OHH HE IUIATAT HAJIOTH U IEHCHOHHBIE OTYMCIIEHHS,
ux EeITENLHOCTD YUUTHIBACTCS opraHamu
CTaTHCTUKU «OLIEHOYHO» M OTHOCHTCSA K «TEHEBOM
JKOHOMHKE», T.€. Ha CaMOM JIeJie B Ka3aXCTaHCKOM
MCBb 3aHATO KyJa OoJIbIIIE, qeM 25%
TPYJIOCIIOCOOHOTO  HACENICHHs, HO TOCYJapCTBO
MOYEeMY-TO HE MOXET CHAeNlaTh MX IMOJIHOTPAaBHBIMHU
y4aCTHUKaMU YKOHOMUYECKOU JEATEIILHOCTH.

Eme B 2014 roxy Ilpesugentom PK
H.A.HazapGaeBbiM Oblla TIOCTaBJeHa 33ja4a IO
JOBEJICHUIO BKJIAZIa CPENHETO M MaJloro Om3Heca B
obmmit o6vsem BBII pecrryomuku x 2014 romy no
40%. OpHako 10 HACTOSLIErO BPEMEHM 3Ta 3ajaya
Tak ¥ He Oputa BeIMonHeHa. B 2014 romy [maBa
rocyJapcTBa CHOBa WOCTAaBWJ 3Ty JK€ 3amady -
tenepb yxe Kk 2020 rony [22]. Ero HacTOHYMBOCTh B
MOCTaHOBKE JTOM 3a7]auu 00yCJIOBIIEHA TEM, UTO, KaK
MOKAa3bIBaeT  OMNBIT MHOTHX  CTpaH, HMEHHO
npeanpusitus MCB  criocobHsl Hambojee OBICTPO
pearupoBaTh Ha U3MEHEHUs KOHKYPEHTHOH cpensl. U
9TO BECOMBIH M CTaOMJILHBEIM HMCTOYHMK HAJOTOB: B
HEKOTOPBIX PETHOHAX U TOPOJaX MHpa JOJS HAIOTOB
npexnpustiii MCB moxomut mo 80% ot ux obmero
o0beMa. 3aloroM CTaOMJIBHOCTH JTHX HAJOTOBBIX
MMOCTYIUICHUH  SBJSIETCS. HETPEPHIBHBIA  IPOIECC
camooOHOBNeHHsT MCB; Ha MecTo «HEyIaYHHKOB)
ITOCTOSTHHO TIPUXOMAT HOBBIE MPEANPUHUMATEIH,

paboTaeT  MexXaHHM3M  €CTECTBEHHOro  oTOopa
Haunboree BOCTPeOOBaHHBIX "
KOHKYPEHTOCIIOCOOHBIX e ANPUATHH (Tax,
(benomeH KOHOMHYECKOTO pocra Kuras

OCHOBBIBACTCA, MPEXKJE BCET0, BHICOKHUMH TEMIIaMH
OOHOBJICHUS TIpeANPUHUMATENLCKON cpeapl, B KHP
OKOJO 12 MWIIMOHOB MNPEeNNmpUATHI, U3 KOTOPBIX
€XKErofHO MPUMEPHO | MHUIMOH 3aKphiBaeTcs U 1
MUJJIMOH  CO34a€TCsl BHOBb, JOJ  BIAJEIbIEB
MIPEANIPUATHH, CyHIeCTBYIOIIMX He Oonee 3,5 yer
camasi BbICOKast Cpe/ii BceX cTpaH mupa - 24% [23]).
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2. Jlons kpymHOTO OM3Heca B cTpykrype BBII COBEPLIECHCTBOBAHNE MHBECTULMOHHOMN
KasaxcTana, HarpoTHB, cTaOWIBHO BBICOKA; MPHUEM eI TeILHOCTH B Kazaxcrane. 3a TOJIBI
HamOollee BecoMash dYacTb  TaKUX MPEIIPUSTHA HE3aBUCHMOCTH OpLTO pa3paboTraHo u

MPUHAATICKUT Hepe3UJCHTaM. Iopapnsromee
OOJIBIIMHCTBO KpYIHEHIInX KOMITaHUH
TOPHOAOOBIBAIOIIEH MPOMBIIIICHHOCTU u

METAUTYPrHH, CO3JAIOIIMX B COBOKYITHOCTH Ooiiee
22% BBII, sBnaooTcs WM NOJpa3AeIeHUSIMU
TPaHCHAIIMOHAIBHBIX KOPIOPALHUH, MM HaXOIATCS B
JONTOCPOYHOM KOHIECCHH Yy HEPE3WICHTOB, MIH
KOHTPOJIbHBIN MakKeT aKIUH MIPUHAIJIEKUT
rpakaaHaM 3apyOeXKHBIX TocyaapcTB. 1 IMEHHO 3TH
KpPYIHBIE KOMITAHHM TIPHUBICKAIOT HHOCTPAHHbIC
MHBECTHIMH. (013 3TOM, B YaCTHOCTH,
CBUJICTENILCTBYIOT pa3Mepbl U JUHAMUKA pPOCTa
BaJOBOTO  BHEIIHETO  JONra  Ka3axCTAHCKUX
koprnoparuii  (0e3  OankoB). J[lns Kazaxcrana
XapakTepHa «IOKaJW3allUsl LEHTPOB IPUHATHS
SKOHOMHUYECKHX PEIICHUHA 3a TNpeneilaMu CTPaHBD»
[24].

Ocraercsa 3HAYUTENbHON u JloJIs
TOCYAAapCTBEHHBIX ~ NPEANPUATHH B  HKOHOMHKE
Kazaxcrana, KOTOpble, IO yTBEPXKICHUIO OJHOTO M3
pa3paboTunkoB mporpammsl «IIpon3BOIUTENIEHOCTE-
2020», mnpe3uneHta Ka3zaxcTaHCKOrO HWHCTUTYTa
pa3Butus uaayctpun M.3. KaxplkeH «Kak MpaBuio,
Manod(QEeKTUBHBI U HU3KOpeHTa0eIbHBI [25].

3. DBoJBHIMHCTBO Ka3aXCTaHCKUX CPEIHHX
KOMHaHHﬁ, HMCIOIINX IoTCHI Al pocTa, HC
o0alaloT  IOCTYINOM Ha  NYONWYHBIE  PBHIHKH

KaIlluTajla, HCIBITHIBAIOT CEpbe3Hble TPYIHOCTH B
¢uHancupoBannu. [lo mamaeM  KazaxcraHckoi
tdoumoBoit  Oupxku (KASE), umcino xommaHui,
COOTBETCTBYIOIINX JIMCTUHTOBBIM TPEOOBAHUSM, HE
npesbimaer 15-20% oT Bcex cpelHMX M KPYHMHBIX
koMrnaHuil; B 2012 roxy JMCTUHIOBBIX KOMIIaHWMA
Obu10 144, a Ha Hayano mas 2014 roxa ux Os10 108
(Bcero ¢ HeMMCTHHIOBBIMH - 116 kommanwuil); Ha
JIOHAOHCKOH  Oupke  KOTHUpyeTcs B oOmei
cnoxxHoctd 41 kommaHus [26]. AKIUM KOMITaHHIA,
KOTOpbIe HaxoAsTcs B muctuHre «By Kazaxcranckoit

(honI0BOI OmpxH (KASE), CUUTAKOTCS
HEeNMKBUIHBIMU. [ 1aBHBIM ~ oOpa3zoM,  u3-3a
HENpo3pavyHOCTH OW3Heca, HU OAWH BHEIIHUH

WHBECTOp He OyIeT IMOKYINaTh HENpeIcKa3yeMOCTh
(mokazaTensHO, 4TO 3a nepBoe noxyroane 2014 roxa
00BeM WHBECTHUIMH Ka3aXCTAHCKHUX TIPEINPUATHI B
OCHOBHOHM KamUTaJ COCTaBMJ Oojee 2 TPULTHOHOB
Tenre, Ha 3,1% Oomnble, 4eM 3a JTOT KE TMEPHUO
MPOIUIOTO T0Ja; OJHAKO NMPU 3TOM Ka3aXCTaHCKHE
MOPEeNNpUATHST  CYIIECTBEHHO  YBEIWYMIM  JIOJIIO
COOCTBEHHBIX MHBECTUIIMH B OCHOBHOW KamuTasn (cC

46% no 56%), a BOT BHENIHHE WHBECTHIIUH,
HaIpOTHUB, COKpaTIIUCh) [13].
Jucniponiopuuu MEXIy CBIPHEBBIM u

00pabaTHIBAOIIUM CEKTOPAMU SKOHOMUKH, U MEXKIY
KPYITHBIM, CPEIHUM M MaJbIM OU3HECOM, «CIIOXKHAs,
HO OTKpBIBAIOLIAs BO3MOXKHOCTH JEJIOBOW CpeIbD»
[14, «c¢.13] cpemamu BechMa mpoOIEMATHYHON

MpOoQHUHAHCUPOBAHO, B OOIIEH CIIO)KHOCTH, OKOJIO
CTa pa3IMYHBIX TOCYIAPCTBEHHBIX MHBECTUIIMOHHBIX
nporpamm. Jloctaroyno BcHOMHUTH: «CTpaTeruro
WH]TyCTPUAIbHO-HHHOBALIMOHHOTO pasBUTH
Pecniyonmkn  Kasaxcran wa 2003-2015 romem»,
«DopMHpOBaHKE U PA3BUTHE KIACTEPOB B YCIOBHAX

HHIyCTPHAITbHO-HHHOBAIMOHHOTO pa3BUTHUS
Pecrryomukn  Kazaxctam», «30 KOpPHOpaTUBHBIX
JUEPOB Kazaxcranay.... Tonbko

«[ocymapcTBeHHO# mporpamMmoii  (opcrupoBaHHOTO
WHIyCTPUATbHO-NHHOBALIMOHHOTO pa3BUTHS
Kazaxcrana na 2010-2014 roge» (I'TIOMUP) Gbuto
«IpeKpalieHo (UHaHCHpOBaHUE 52 MPUHATHIX paHee
TrOCYAAapCTBEHHBIX IIPOrpaMm» [27].
VIHBECTUIIMOHHBIE MPOEKTHI, peaIn3yeMble B paMKax
npuopureroB [TIGUUP, Obun 00beAMHEHBI B Tak
Ha3beiBaeMoil «Kapte nngyctpuanuzanum» [28]. B ee
pamkax B 2014r. B 3KcIDTyaTanuio OBUTH BBEICHBI
227 00BEKTOB, B KOTOPHIE OBLIO MHBECTHPOBaHO 914
mipa. tedre ($6,2 mupna.). U, B cBow ouepens,
ITIOMHUP Takxke moiayuyuia HETaTUBHYIO OLIEHKY. B
YacTHOCTH, TMOTOMYy, d9ro u3 31 mpoekra,
cocrapisitoux 90% Beex mHBecTuumii mo «Kapte
WHIIyCTPUATIM3aLUI» TOJBKO MATh OBUIM CBSI3aHBI C
NMPOU3BOJICTBOM  TOTOBOW  mpoaykuuu. Bxman
3aBEpIIECHHBIX MHBECTHLIMOHHBIX MPOEKTOB «KapTel
HHIyCcTpuanu3auuu» B npupoct BBII, nanpumep, B
2013r. e npeBbicua 0,1 MPOIEHTHBIX MYHKTA, A0S
ux nobasiieHHBIX cTomMocTel B 00beme BBII exsa
nocturna 0,004. IMomyyaeTcs, YTO ISl JOCTHKEHUS
OCHOBHOH MENM MpOrpaMMBI - yBeJIWYEHHSA
peansHoro BBII Ha 50% ot ypoBHs 2014r. - Hago
Obuto OBl peamm3oBath Oomee 6000 aHATOTHYHBIX
MHBECTHIMOHHBIX TIPOEKTOB Ha 00mIyI0 cymmy 35-40
TpiH. Tedre (wiu $250 mipa.) [29].

Ilo mueHuto, BbIckazaHHOMY M.3.KaxbIkeH,
TJIaBHAst MpUYrHA (haKTHUECKOTO mpoBana
WHBECTHUITMIOHHOM JIeATETbHOCTH B
00pabaThIBaIONINX OTPACHAX YKOHOMHUKU COCTOSUIA B
toM, yTo I'TIOUUNP, «kak u Bce mpeauecTByoue
porpamMMbl,  pa3pabaTeiBajack  0e3  HaydHO
00OCHOBaHHOW METOIWKH, 0€3 KOHIENTYaJIbHOTO
BHICHHS TIEPCIICKTUB Pa3BUTHA OTpaciedl Kak
TTOJICUCTEMBI ri1o0aNbpHOM TIPOU3BOJICTBEHHOM
cucteMs» [24].

Coriamrasice B IICJIOM C TaKOW OIEHKOW, MBI
CUYHWTaeM, YTO MPUYHMHBI MPOBAJIa WHBECTHIIMOHHOM
JESTEIBHOCTH, KaKk M MpoOJeMbl Ka3axCTaHCKOH
MPOMBINIJIEHHOW  TIOJUTHUKH, HECKOJIbKO  HHBIE.
MHBecTUIIMOHHAST W TPOMBINIJICHHAS  TOJUTHKA
rocyapcTBa OTHIOAb HE SBISIOTCA PE3yJNbTaTOM
COIJIACOBAHHBIX «COBMECTHBIX YCWJIMHA YYEHBIX,
MPaKTUKOB, TOCYJAapCTBEHHBIX  YINpPaBJICHLEB U
omsHec-coobmecTBay [25]. Ilo ompenenenuto,
MOTOMY YTO JTO TMOJUTUKA - [OJUTUYECKUH
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(heHOMEH. YUeHBIE-9KOHOMHCTHI TOJIBKO NPEIararoT
pas3iuIHbIe CIICHapUH u MpOTPaMMBI,
pa3pabaTbIBalOT  MIEOJIOTHYECKOe  OO0OCHOBaHUE
NPUHAMAEMBIX TOJMTUYECKUX peleHuid. busnec-
COOOIIIECTBO TOJIOCYET 3a MJIM IPOTHB IPOBOIUMOI
MOJIMTHKH POCTOM WM TaJIeHUEM WHBECTHLMOHHOM
akTuBHOCTH. [IpeaHa3zHaueHne 000N MOIUTHKH — B
TOM 4YHCJE, 3KOHOMHYECKOW, HMHBECTUIMOHHOW —
pETYINPOBaHNE OTHOIICHUH MEXAY OTACIbHBIMHU
TpyIHIaMy HAIIHOHATIBHOW BIUTHL, T.€. MOANCPKaHNE
OanaHca MHTEPECOB:

a) HAIIMOHAJIBFHOTO OJIMTapXUIECKOro Om3Heca,
KOTOPBII M3BJICKACT CBEPXIPHOBLIN 33 CUET CBOETO
MOHOIIOJBHOTO ~ TIOJIOXKEHHS,  NPUPOTHOH |
aJIMUHUCTPATUBHOM PEHTHI;

0) HAaIMOHAJIBHOM  IOJMTUYECKOH  3JIMTHI,
KOTOpasi He 3aMHTEPECOBaHa B TOM, YTOOBI OpaTh Ha
ce0s OTBETCTBEHHOCTh 3a pEAM3aLUI0 MPOCKTOB
MO/ICPHU3AIIMY SKOHOMUKH;

B) MEXIYHapOAHOW TOJNTHKO-()UHAHCOBOU
«QIUTHI TII00aTBHOTO TPOEKTAY.

ITosToMy BBEIOOp CTpaTeruyl, MPHOPUTETOB U
METOJIOB WHBECTHLMOHHOW JESTEIBHOCTH — 3TO HE
«HAYKa», & «HCKYCCTBO JOCTHXEHHSI BO3MOXKHOTOY,

KOMIIDOMHCC,  BO3HHKAlONIMA B pE3yJbTaTe
MHOTO()aKTOPHOH ONTHUMU3ALHH
pa3sHOHANpaBIEHHBIX  HHTEPECOB M YCHIHH

pa3NUYHBIX TPYyNI MNOJIUTHYECKOH M (UHAHCOBOIA
anuthl. KiroueBasi npobiieMa — Kak HEWTpPalIn3oBaTh
WIK 1O KpaifHeil mepe, ociabuTh B oOIIecTBE |
TrOCy/JapCTBEHHOM  amapaTe BIUSHHE  «3JIHTHI
TJI00aIBbHOTO TIPOEKTa» U €€ CTOPOHHHUKOB.

3a mocnenuue roapl B Kasaxcrane ObII MPUHST
HEeNbld  psAAg Mep [0 COBEPIIEHCTBOBAHMIO
WHBECTUIUOHHOM EATENLHOCTH, TAKUX KaK:

- Konnenmust pa3Butus (UHAHCOBOTO CEKTOpa
Pecriyommmkn  Kazaxcran [30] m 3akom PK «O
BHECEHUU U3MEHEHUH U JOINOJIHEHUN B HEKOTOpPBIE
3aKoHOJaTenbHble akThl PecnyOnuku Kazaxcran mo
BOIIpOCaM perynupoBaHus 6aHKOBCKO
JIeSITeNIbHOCTH M (PUHAHCOBBIX OPraHM3alvii B 4acTH
MUHHMH3AIUU pUCKOBY» [31];

- Ilporpamma «IIpou3BoAUTENBHOCTE TpyJa
2020», B pamMKax KOTOpOH OBUI  TNPOBEACH
TEXHUUYECKUH ayJIuT 200 MIPOMBIIIJIEHHBIX
NPEANpPUSATANA U BBIACICHBI I'PAHTHI Ha pa3paboTKy
OM3HEeC-TUIaHOB MOJICPHM3AIMM M TEXHHYECKOTO
nepeBoopyxenus [32];

- HanuonanbHbId MJIaH 1O TMPUBIICYEHUIO
WHBECTULMI, IpeNyCMaTpUBAIOLIMI 3HAYUTEIIbHbIC
MpoIeIypHBIE MOCTabIeHNs, CO3aHNe YCIOBUH IS
MHBECTOPOB, B TOM YHCIIE B PETHOHAX, MOAICPKKY H
COTIPOBOJKICHNE HHBECTOPOB Ha BCeX ypoBHAX [33];

- IIporpamma mo pa3BUTHIO TOCYAAPCTBEHHO-
yactHoro maptHepctBa (I'UIIl), B pamkax KOTOpOii
pa3paboTaH  KOMIDIEKC Mep TIOCyJIapCTBEHHOM
nogaepxxku ['UI1 B Kazaxcrane u npoekt 3akona «O
BHECEHUU M3MEHEHUI M JONOJHEHHH B HEKOTOPHIE
3aKOHOJaTeNbHble akThl PecnyOmuku Kazaxcran mo

BHEJIPEHHIO HOBBIX ()OPM TOCYIapCTBEHHO-YACTHOTO
MapTHEPCTBA U PACHIMPEHUIO chep UX MPUMEHEHUS.
B ka3zaxcTaHCckOoM NpakTUKE TOSABATCA  TaKUE
KOHTpakThl, kak Build-Operate-Transfer, Build-
Operate-Lease-Transfer, Operations&Maintenance,
Management  Contract,  Design-Build-Finance-
Operate 1 psa ApYruX OOLICIPHHATHIX B MHPOBOIL
npakTuke (OpM, KOTOpbIE TOMKHBI OOECIEeYUTh
pacmpesienieHie PUCKOB TPH WHBECTHPOBAHHUU B
KanmuTagoeMKre 0ObeKTHI [34];

- Iporpamma «Hapomnoe IPO», koTopas
TIO3BOJIUT MHOTUM Ka3axcTaHIaM CTaTh
HMHBECTOPAMHU KpYHMHEHIINX HaIMOHAIBHBIX

xoMmnanui. Ilpennpustus-ydactauku «HaponHoro
IPO» — Bxogat B rpynny AO «DoHI HallMOHANBHOTO
6narococtosiuust «Campyk-KasbeiHay. OpranuzaTopsl
MIPOrpamMMBbI yuIu MEXXTyHapOIHBIN OTIBIT
MpoBeAeHUs Takux Mepomnpuatuil. I'paxnane PK
HMEIOT NIPUOPUTETHOE MPABO HA MOKYIKY aKI[Hii; BO
BTOPYIO  Odepelnb, IIGHHble OyMarn CMOTYT
MIpUOOpPECTH HAKONMUTEIbHBIE TEHCHOHHBIC (HOHMIBI
cTpadbl. UToOBl m30eXaTh KOHICHTpAamHd OyMar B
pykax HEOONBIION TPyHNbl JHI, MporpamMma
ImpearnoaaraeT OrPaHWYEHUsS HA MaKCHMalIbHOE
KOJINYECTBO NMPHUOOPETAEMBIX KLU B «OJHHU PYKHY,
a taxxke ucrnonb3oBanue cetu AO «Kasnmoura» s
MaKCHMaJIbHOTO oOxBaTa HaceneHus. [Iporpammoit
nmpegycMoTpeHo  BelctaButh Ha [PO  10-15
MpOLIeHTHBIe makeThl akuuid. B 2014 romy B
MEePBUYHOM NYOJIMYHOM pa3MEIICHHH akiui Oyzaer
y4acTBOBaTh KOMITIaHUs «Ka3TpancOitn»,
«Kaszaxcran Temup xonb», «KasremuprpaHCy; B
2015 romy — xomnanuun KEGOC, «Qiip Actanay,
«KazTpancl'az», «Campyk-2Heproy, «HMCK
«Kazrpancmopdior», B 2014 romy — «Kaszaxcran
TemMHp kombl», «Kazremuprpanc», «KazaTomnpom»,
«KazMymnaiil'az» [35].

Hcxons w3 HOBOTO BHICHHA TNPHOPHUTETOB
AHTUKPU3UCHOMU SKOHOMHUYECKOU TOJINTHUKH,
c(hOpMyJIUPOBAHHOTO IIpe3unentom PK
H.A.Hazap6aeBbiM, B centsiope 2014 roga [36], Mel
rojiaraeM, 4TO JalbHeWIee COBEpIICHCTBOBAHHE
WHBECTUI[HOHHON JESITEeIbHOCTH IPEAIoiaraeT He
TOJIBKO u HE CTOJIBKO JanpHeiee
COBEPILECHCTBOBAHME WHBECTHLIMOHHOIO KJIMMAaTa,
HaIpaBJIEHHOE Ha MPUBIIEYECHHS HPSIMBIX
MHOCTPaHHBIX HUHBeCTUIMH. B mepByro ouepens,
HEOOXOAMMO HampaBUTh MAaKCUMyM YCWIMH Ha
pa3BuTHE HMHBECTULIMOHHON U
MPEIIPUHIMATEIIECKON ~ aKTHBHOCTH — HACEJICHUS
KazaxcTtana, mmen KOTOPOTO IIOJIOKEHBI B OCHOBY
«IIporpammel no passuturo I'dll» u «Hapoanoro
IPO».

Mgl He OyZeM paccMaTpHuBaTh 371€Ch TPOOIEMBI
aKTUBHM3AllMM NPEANPUHUMATENBCKOH aKTUBHOCTH
HAaceleHWss — OJTO LENbli KOMIUIEKC BOIPOCOB,
TpeOyIOIMHA OTAENBLHOTO HccienoBaHus. [oBops o
Pa3BUTHM MHBECTHLIMOHHOW aKTUBHOCTU HACEJIEHUS,
OTMETHM, YTO Ha YaCTHBIX BKJIaJax B OaHKax ceifuac
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moyTH Tpu TpwoumoHa (2974 wmipn.) TeHre.
[leHCHOHHBIX - TOXE MPHUMEPHO TPH TPHILIHOHA
(2806 mmpn.) Terre. ITOro — 1mo cOCTOSIHAIO Ha Mai
2014r. oxoio $40 mip.

Jns Kaszaxcrana 3TO TPOMaHBIN
WHBECTUIIMOHHBIM TMOTEHIMAN, KOTOPBIH, 3aMETHM,
MO pa3sMepy BIIOJHE CONOCTaBMM C OOBEMOM
WHOCTPAHHBIX  WHBECTHUIIMH, TPUBJICYEHHBIX B
skoHOMHMKY Kazaxcrana 3a mnocnennue ronael. U
0COOEHHO 3HAYUMBIH B CHJIIy TOTO, YTO HACEIICHHUE
Kazaxcrana — 3TO Takol HHBECTOp, KOTOpOMY, B
OTIIIYNE OT  MEXIyHAapOIHOI (uHAHCOBO-
MOJIMTUYECKON JIIWTH, OTHIONb HE Oe3pa3IudHBI
HaIlMOHAJIFHBIC HHTEPECHI.

Jns MHBECTHIIMOHHOM aKTUBHOCTH HACEJICHUS
HaM TPEICTABISACTCS HEOOXOAUMBIM, B paMKaxX
MEpOTIPUITHIA 1o COBEPIIEHCTBOBAHUIO
WHBECTUIMOHHON JIEATEILHOCTH B  PecmyOnuke
Kazaxcran, MIpOBEJICHUE KOMILJIEKCHOTO
WCCIIEIOBaHMs CYIIECTBYIOMIEH CHUCTEMBI 3alllUThI
HHTEPECOB «HEKBATHU(HUIIMPOBAHHBIX» (PO3HUIHBIX )
HHBECTOPOB M CPOPMYIHPOBATH PEKOMEHIAIUU IO
€€ COBEPIIICHCTBOBAHUIO.
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EFFECTIVE WAYS OF USING INFORMATION TECHNOLOGIES TO
FORM COMMUNICATIVE COMPETENCE OF FUTURE SPESIALISTS
IN TEACHING ENGLISH

Abstract: The entry of the Republic Kazakhstan into world education space demanded cardinal reforms in
higher education system. Thus, the search of ways of transition to a new education paradigm is carried out in
higher education system i.e. achievement of essentially new purposes of higher education which lies in achievement
of new level of scholarship of certain personality and society. The updated system creation and professional
education improving is required in training qualified specialists that meet the requirements of development of up-
to-date information-oriented society.

The purpose of higher education in Republic Kazakhstan is to train specialists possessing professional,
communicative and foreign language competence, creative potential and critical style of thinking. Thereby, there is
a need of transformation of educational environment of higher school into integrated creatively developing
educational space promoting the formation of communicative competence as a factor of successful self-realization
in professional activity.

The results obtained by the use of the information technologies show improvements in formation of the
communicative competence of the future specialists in teaching foreign language. The use of information
technologies in teaching system shows an increase, which points to a significant improvement and higher
achievement by the students. The improvement is also represented in higher average grades of the experimental
group and it shows the effectiveness of the use of information technologies in formation of the communicative
competence of the future specialists in teaching foreign language.
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INTRODUCTION education has to be based on professional standards

The President of the Republic of Kazakhstan and is rigidly interconnected with the needs of
Nursultan Nazarbayev in his annual message economy” [2].
addressing the nation made a special emphasis that in Successful modernization of education leads to
modernization of education system it is important to development of human capital and economic growth.
introduce modern techniques and technologies and Therefore, education is recognized as one of the most
expand availability of education to youth in training important  priorities of long-term  Strategy
process [1]. "Kazakhstan — 2050". The questions of education

One of strategically important purposes in system development play an important place and in
process of development of our country is a human the Strategic plan of development of the country till
development where a key indicator is educational 2020. One of the priority directions of development
level. The improvement of education system plays an of education system in the Republic of Kazakhstan is
important role in achievement of this purpose. One of informatization of education of all levels and
the tasks set for education system, is formulated in introduction of new training technologies.

the following way: “Professional and technical
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The analysis of current condition of preparation
of specialists is provided in the State education
development program in the Republic Kazakhstan
for 2011 - 2020. It is noted that in contents of
educational programs there are no requirements to
assessment of basic and professional competences
and theoretical preparation is dominant. The contents
of this kind does not meet the requirements of
employers expressing changes in the market of work,
requirements of learners, seeking to receive the
demanded skills supported with broad base of
knowledge and abilities. It is specified that in
educational institutions there are no steady links with
customers and clients of educational services. There
is a closed style of conduct of education institutions
and enterprises. The system is focused not on the
needs of labor-market and employers but on the
current possibilities of teachers and training and
recourse bases. As a result of it, preparation of cadres
is carried out in a separation from real inquiries of
production not taking into account mastering of
formation of professional competence [3].

At A.Yassawi Kazakh-Turkish International
University (Republic of Kazakhstan) preparation of
specialists on the international level is also based on
processes of modernization and informatization of
education, on development of new pedagogical
statuses of formation of future specialist as
professional and creative personality, possessing
high professional competence.

The analysis carried out by us on questions of a
condition of training of professional specialists in
formation of communicative competence of future
ecologists, revealed the insufficient level of
professional preparation allowing future specialists to
be competitive on the international level. The
necessity of a new approach is arisen to development
of scientific bases of preparation of professional
specialists in ecology and technique of teaching
foreign languages in higher education institutions, in
compliance with increasing requirements of
development of information society.

Thus, the relevance of research is defined by
requirements of development of the pedagogical
theory and practice in the conditions of updating of
system of higher education and is caused by the need
of permission of the following contradictions:
objective needs of society for specialists with high
level of communicative competence; between
objectively caused need of scientific comprehension
of formation of communicative competence of future
specialists when using informational technologies
and an insufficient theoretical readiness of this
question; between need in formation of
communicative competence of future specialists on
the basis of using informational technologies and
insufficient development of methodical provision of
this process in higher education institution.

The specified contradictions defined a research
problem which consists in justification of theoretical
bases and practical ways of formation of
communicative competence of future specialists on
the basis of information technologies in process of
teaching English.

The research urgency is defined by the social
order of a society on professionally competent person
of the future specialist (in our research ecologist);
necessity of creation of complete system of
professional training of the future specialist;
requirement of system of formation of the
communicative competence of the future specialist,
perfection of knowledge of a foreign language and
working out of the maintenance, forms, methods and
tutorials ~ with  application  of  information
technologies.

Research objective is to provide process of
formation of the communicative competence and
improvement of quality of professional training of
the future specialists on the basis of theoretical and
practical working out and experimental research of
foreign language teaching of the future ecologists
with means of information technologies.

THE PURPOSE OF THE RESEARCH

The purpose of research is theoretical
justification, practical development and experimental
check of formation of communicative competence of
future ecologists on the basis of usage of information
technologies in teaching the English in process of
professional preparation. The object of research is
educational process of training of future ecologists in
higher education institutions. The subject of research
is the process of formation of communicative
competence of future ecologists in process of
teaching the English language on the basis of usage
of information technologies.

METHODS OF THE RESEARCH

The main concept of our research: scientific
bases of training of future ecologists should
correspond to current requirements of development
of information society, professional education and
their productivity depends on the content of teaching
and educational process of higher education
institution.

The methodological and theoretical basis of
research are: theory of professional education; theory
of complete pedagogical process; theory of
informatization of education; theory of foreign-
language education; computer lingvodidactics;
theoretical approaches to definition of the concept
"competence", "communicative competence";
theoretical bases of use of telecommunication
technologies in professional training of future
ecologists.

The research sources: the works of
philosophers, teachers and psychologists on
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communicative competences; standard documents
regulating professional training of future ecologists
in higher education institutions: state obligatory
standards of education, standard, working
educational plans and programs; pedagogical
experiment and author's scientific and curriculum
and instructional kits which have been let out on the
basis of own scientific and pedagogical experience of
work, studying of world practice of professional
education during the period of scientific study course
of a doctoral candidate in Turkey and Russia, and a
doctoral candidate’s work experience as a teacher of
higher education institution.

The research methods - the main methods of
scientific research on formation of communicative
competence on the basis of application of
telecommunication technologies in teaching foreign
language were supervision, theoretical analysis and
synthesis, comparison and generalization, modeling,
studying of experience of application of
telecommunication technologies in teaching process.

In scientific work for the solution of the tasks
and verification of initial assumptions the following
methods of research were used: general-logical
methods and ways (analysis of philosophical,
methodical, psychological, pedagogical, standard and
other literature on problems of application of
telecommunication  technologies in education,
synthesis, abstraction, generalization, analogy, a
structurally functional method and probabilistical and
statistic methods); methods of theoretical knowledge
(axiomatics, formalization, deduction, ascension
from abstract to concrete); methods of empirical
research: (supervision, interviewing, questioning,
bibliographic method; experiment in natural
conditions, comparison, description, monitoring,
measurement); system approach at carrying out of
historic and pedagogic and logical analysis,
generalization and analysis of pedagogical
experience; modeling of pedagogical processes;
pedagogical design used for development of standard
and programmatically-technological provision.

The theoretical and practical importance: the
complex of the  organizational-pedagogical,
psychological-pedagogical, didactic-methodical
conditions promoting efficiency of formation of the
communicative competence and improvement of
quality of professional training of the future
ecologists in the process of teaching a foreign
language by means of information technologies is
revealed and proved. The system of exercises and the
tasks, intended for the organization of a practical
training on ecology in English and ingredients of
formation of the communicative competence of the
future ecologists in the process of teaching a foreign
language of the future ecologists is developed by
means of information technologies.

RESEARCH PROBLEM

The conducted analysis of research work has
shown efficiency and necessity of the use of
information technologies for formation of the
communicative competence of the future ecologists
in the process of foreign language teaching, for the
decision of educational problems, formation of the
professional specialist with the critical and creative
thinking, capable effectively to act in changing
conditions of professional work.

Nowadays one of the actual problems of
training of highly skilled specialists on the
international level and increase the efficiency of
educational process at credit-modular teaching
system at A.Yasawi International Kazak - Turkish
University is information of education and use of
information-communicational technologies in
professional activity of the future specialists on the
basis of competence approach.

Information of educational system is considered
as strategically important paradigm of the
Governmental program of educational development
of the Republic of Kazakhstan for 2011-2020,
confirmed by the President of Kazakhstan, at
transition to electronic training the prime problem-
maintenance of an education system by highly-
skilled  personnel  (Governmental  Program,
www.edu.gov.kz).

According to a new Kazakhstan educational
paradigm education should be directed on interests of
personal development adequate to modern tendencies
of social development, and to solve following
problems:

* to harmonize relations of the person with the
nature through development of a modern scientific
picture of the world;

* to stimulate intellectual development and
thinking enrichment through development of modern
methods of scientific knowledge;

* recognizing that the person lives in a society,
to achieve its successful socialization through
immersing cultural existence, including technogenic
and computerized, environment;

* considering that the modern person lives in
conditions of the sated and active information
environment, to teach the person to live in its stream,
to create preconditions and conditions for continuous
self-education;

* in view of integration tendencies of
development of a science and techniques,
requirement for new level of scientific literacy to
create conditions for acquisition of the wide base
formation allowing quickly enough to be switched to
adjacent areas of professional activity.

One of the basic advantages of the competence
approach is that learner is perceived not as passive
object of educational influence, but as the active
subject getting formation. The teacher does not
impose to students’ personal understanding of a
material, and stimulates their independent activity on
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mastering. Characteristic for new model of training,
cooperation lies on the basis of educational activity
[4].

The traditional educational paradigm basically
leads to formation dependent learner as the teacher
according to the program gives out the planned
material focused on the average learner. Learners are
not informed on main objectives and have no control
over educational process and access to all material
that is taught, guided only by instructions of the
teacher and the textbook maintenance, studies in the
set rate. It is obvious that educational process cannot
generate the specialist with creative skills,
professional and critical thinking which will be
claimed in a modern society [5].

The educational environment simulated by
means of information-communication technologies,
allows changing of the situation. The teacher puts the
purposes, forms the informational environment
creating conditions for individual work. Presence of
means for realization of the purposes and problems
of educational process, knowledge of ways of the
organization of teaching system and control devices
are making components of the computer
informational educational environment, which forms
independent learner [6].

Educational system of the Republic of
Kazakhstan is focused on occurrence in world
educational space, therefore the quality of education
is considered in the context of conformity of level of
received educational services by the world standard
and norms. Nowadays the priority is achievement of
such quality of training of specialists which gives
them the chance to compete on the international
laboratory. In the conditions of market relations and
complicated requirements to the education, ways of
the organization of educational process searches of
new reserves of improvement of quality and
efficiency of preparation of the future specialists are
necessary. Changes in social sphere of a society,
information of social processes made a paradigm of
formation which was replaced on competence the
approach in formation [7].

One of actual problems in system of the
Kazakhstan educational process in the course of
professional training of the future specialists is
formation of communicative competence. The
suggested system of teaching helps to recognize
ecology as an interdisciplinary science which is a
necessary prerequisite for observing problem from
the different angles, and it also allows students to
apply knowledge of ecology in everyday life [8].

The organization of educational process with
application of informational technology of training,
an optimum combination of information technologies
and traditional approaches demands the decision of
some psychology-pedagogical, methodical and other
problems and carrying out of corresponding
researches. Having analyzed the literature on

research subjects, we have allocated following actual
directions of using information technologies in
educational process:

- working out of a technique of use of
information-communication technologies in teaching
system to various disciplines;

- creation of corresponding methodical
maintenance;

- an estimation of efficiency of application of
informational technology of teaching,

- creation of the unique complex scientifically-
methodical approach to a solution of a problem of the
usage of information-communication technologies in
educational process,

- preparation of the pedagogical staff, capable
to carry out training in new conditions and to solve
the above-stated problems and tasks [9].

The urgency of a considered problem is
defined, first, by the usage of information
technologies assumes presence at the modern, highly
skilled expert of new knowledge, abilities, creative
style of thinking which will provide necessary social
adaptation to changes and guarantee its
competitiveness on a labor market; secondly,
necessity of perfection of the organization of
professional activity of the future specialists in the
conditions of information; thirdly, objective
requirement of a modern society for preparation of
the specialists, capable to be integrated into world
information field; fourthly, tendencies of a national
educational policy [10].

RESULT AND DISCUSSION

In order to calculate the effectiveness of
information technologies use to form communicative
competence of future specialists in the process of
teaching English, the results of students who were
taken part in experimental group and results of
students, taken part in control group were compared
and analized.

For the proof of degree of formation of the
communicative competence of the future ecologists
in the process of foreign language with the use of
information technologies it is necessary to show that
experimental and control samples have significant
distinctions on the chosen indicator — to ability
independently to analyze the task, to correlate it with
professional work practice. For processing of results
of experiment Student’s t-criterion was used to

establish similarities and distinctions of two
empirical distributions.
The mathematical package «STATISTICA»

was used. By means of Descriptive statistics mode
Basics Statistics/Tables of this software were the
hypothesis about conformity of samples to normal
distribution which was checked up.

On these values for each group the mean score
and a standard deviation (table 1) have been
calculated.
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Table 1

MEANS ON EACH GROUP OF THE AVERAGE GRADE AND THE STANDARD DEVIATION.

Numerical characteristics 1st sample 2nd sample
(Control group) (Experimental group)
N 44
(Quantity of students)
M 3.8
(Average grade)
c
(A standard deviation) 0,32

For the given quantity are trained of
=44+42=83. The received empirical value of t-
criterion equal t = 3,376 exceeds critical for p =0,01
(t =2,639), but it appears less critical for p =0,001
(t=3,416), hence, it is possible to draw a conclusion
on statistically significant distinction of average
arithmetic values in two samples and about
advantages of the second (experimental) methodical
system of teaching .

The total test spent with students of control and
experimental group, is aimed on revealing of
efficiency of formation of the communicative
competence of the future ecologists in the process of
teaching foreign language with the wuse of
information technologies. The concept of factor K
relative total mastering of knowledge by students of
one group is entered. The factor K relative total

mastering of knowledge by students of one group is
calculated under the formula

IxN;+09xN, +0,6 XN, +03xN,

N
where K - mastering factor, N5, N4, N3, N2 — the
quantity of the students, whose answers are estimated
accordingly on «5» - 90-100 points, «4» - 70-90
points, «3» - 50-70 points, and N — total of students
in group. The result was estimated on the average by
the following parities: "excellent", at 0.9<K<I;
"good", at 0.7<K<0.9; "satisfactory", at 0.5<K<0.7;
"unsatisfactorily", at K<05;
Results of experiment were processed and
tabulated for comparison.

K

Table 2

THE GENERALIZED COMPARATIVE RESULTS OF EXAMINATION OF STUDENTS ACCORDING
TO TWO TESTS.

Groups K
The control test The total test
The control 0.62
The experimental 0.93

From the received results reflected in (table 2)
and the histogram (fig. 1), and also the obtained
results, it is possible to draw a conclusion that
experimental work confirmed effectiveness of the

process of formation of the communicative
competence of the future ecologists in the process of
foreign language teaching with the wuse of
information technologies.
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Figure 1 - THE GENERALIZED COMPARATIVE RESULTS OF EXAMINATION OF STUDENTS
ACCORDING TO TWO TESTS.

Students of experimental group have received
high scores in total tests:

- improvements were observed at students who
experienced difficulties in mastering of a material
with the use of traditional approaches;

- quantity of students, who mastered the
material of foreign language on base of information
technologies and used this knowledge on other
disciplines raised and it influenced on the success of
the group as a whole;

- students’ results of experimental group were
higher, than the results of control group students that
proves the effectivness of the usage of information
technologies in educational process;

- the usage of information technologies in
teaching English improved the progress of forming
communicative competence the future specialists;

CONCLUSION

Analysis of research works of many researchers
show that the use of information technologies in
formation of communicative competence of future
specialists in the process of teaching English for the
decision of educational problems, training of the
specialists with the critical and creative thinking,
capable to function effectively in changing
conditions the process of modernization and
informatization, becomes the integral component of

accents from mastering of knowledge trained on
ability to use the information is traced, to receive it
by means of information technologies.

Therefore  formation of communicative
competence of the future specialists in the process of
foreign language teaching and training of specialists
should include system to use of the given
technologies in future professional work, especially
in a context of informatization of a modern society.

In the conclusion it is necessary to notice that
now in the world consecutive and steady movement
to construction of an information society which
urged to create the best conditions for the maximum
self-realization of each person is observed. The bases
for such process are intensive development of
information technologies and creation of the
developed information-educational environment.

Studying and the analysis of a current state of a
problem of their use in an educational sphere, has
shown that there are the numerous works considering
possibilities, properties, functions, potential of
information technology without an accurate
substantiation on the basis of the fact sheet received
as a result of practical activities, during experiments.
The obvious lack of the researches representing
theoretically well-founded methodical
recommendations and pedagogical working out on
their application is traced. The questions connected

modern  professional education. In  modern with development and influence of information-
educational system the tendency of displacement of communication technologies on efficiency of
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educational process is insufficiently worked. There
are no the long and extensive researches showing
degree of efficiency and expediency of support of

various courses at integration of disciplines through
the Internet by means of information technologies.
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MYJbTUMEJINA TEXHOJIOI'MA B TIPEIIOJABAHUU IICUXUATPUN B MEJUIIUHCKOM
HNHCTUTYTE

Annomayus: Hayuonanvhvle obpazoeamenvhvie cmanoapmul 0N MEOUYUHCKUX UHCIMUMYMOS BKIIOUAIOM
SHAUUMenbHOe COKpawenue 4acog Ona usyueHus axademuueckux oucyuniut. Heeosmooncno npeocmasums 8
oemanax usyuaemvlii mamepuan 6 meueHue ayoumopHuix uacos.  Onvim 6 UCNONBL308AHUU MYTLMUMEOUd
MEeXHON02UTI 8 NCUXUAMPUY NOKA3AL, YMO U3YUeHUe 00pa308amenbHO20 Mamepuaida cmaio 6oiee UHMeHCUSHbIM.
Baoicno, umo mynemumeoua npesenmayuy mMo2ym Ovlmb NPoUSpaHbl HECKOILKO pPa3; OMOenbHble CXeMbl, 8U0eo
usyyaemvix cuyuaeg mocym Ovimb nosmopemnvl. B cmamve  obcyscoaemcs s¢hghexmusHocmes myrbmumeoud
MEXHOI02UTL 8 NPENOOABAHUY NCUXUAMPUY U UX 3HAYEHUe 051 RPOYECcca 0OPA308AHUSL.

Kniouegvle cnosa:. myibmumeoua mexHOAO2UY, Npoyecc 00OpPA308aHUs, NCUXUAMPUS, MEOUYUHCKUL
uHCmumym.

VBenuuenne GopM, BHIOB, OOBEMOB | NICUXOJIOTO-TIEJarOTHYECKUX  Ieled  oOydeHus,
HCTOYHUKOB uHdopmanuu, LTUPOKOE BocniuTanus. [3] /14 MOBBIIICHUA 3HAHUNA U YMEHHH
pacnpocTpaHeHHe U OBICTPOE COBEPIICHCTBOBAHUE CTYJICHTOB HEOOXOIUMO TPHUBJICUCHUE B YyUCOHBIH
KOMIIBIOTEPHOII TEeXHHKH UM  HMH(OPMAIIMOHHBIX npouecc OOydYalolIMX MOpOrpaMM W HOBEWIIHX
TEXHOJIOTHA  AWKTyeT HEOOXOJUMOCTh  CMEHBI KOMIBIOTEPHBIX ~ TEXHOJOTMH.  ba3bl  MHOTHX
NPUOPUTETOB B  BBICHIEM  MPOQEeCCHOHATEHOM YHUBEPCUTETOB HMEIOT OOraThlii BBIOOp y4eOHOU
00pa3zoBaHUH. Onnum u3 MPUOPUTETHBIX JIUTEPATyphl, HO c y4yeroM TpeOoBaHUI WU
HanpaBJICHUI npouecca nHdopmaTuzaunu crnerdukn 00ydeHns: B 00JIaCTH MEITUIMHBI, BaXKHO
COBPEMEHHOT0 oOrmecTBa SIBIISIETCA MIPOBOANTH KBATH(HUIHMPOBAHHBIN 0TOOp y4eOHOI
nHpopmaTuzanus o0pazoBaHus - mporecc nHdopmanuu u GopMy ee NMpe3eHTALUH CTYACHTaM.
obecnieueHust cepsl 0Opa3oBaHUS METOIOJIOTHEH U [1]. HudpopMamuoHHBIE  TEXHOJOTHH  HMEIOT
MPaKTUKOI pa3paboTku u ONTUMAIILHOTO GospIon MOTEHIMAN BO3MOKHOCTEH Juis
HCTIOJIb30BaHUS HOBBIX MHPOPMALTNOHHBIX COBEPIICHCTBOBaHMA  y4eOHOro  mporecca |
TEXHOJIOTHH, OPHEHTHPOBAHHBIX HAa peaU3aIHio MTOBBIIICHUS] YPOBHH TOATOTOBKH OYIyIIMX Bpaueil.
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OnmHUM M3 OUOAKTUYECKUX CPEACTB, OOIaIaromInX MYJIbTUMEIUHHBIX mporpamMmax MO3BOJISIET
Pa3BUBAIOIINM MOTCHIIAJIOM, SBIISIETCS CTPYKTYpPHpOBaTh  OCHOBHBIE  CHMIITOMBI |

MYJIBTHMEANA, TO3BOJILIIONIAs HCIIONB30BATh TEKCT,
rpaduKy, BHUACO M MYJIbTHILUIUKAIIMIO B PEKUME
JManiora, YTO paCIIUpsSET OOJIACTH TNPUMEHCHHUS
KoMmIbloTepa B ydeOHOM mporecce. Cornacuo I
Kupmaiiepy m0pu HCHOJB30BAHUM HHTEPAKTUBHBIX
MYJIbTUMEIUNHBIX TEXHOJIOT UM B npolecce
O00y4YeHHAI0 JOJsI YCBOGHHOTO MaTepuana MOXKET
coctaButb 10  75%. [5] [ToBbIIEHNE
3((eKTUBHOCTH YCBOEHHS Y4YeOHOTO MaTepHaia
OCYILECTBIISIETCS 32 CYET TOTO, YTO MYIJbTHMEINa
MPEACTABISIIOT ~ OCOOBI  BHA  KOMIBIOTEPHBIX
TEXHOJIOTHH, KOTOpBIE OOBEAMHSIOT B cebe Kak

TPaAUIHOHHYIO CTaTUYECKYIO BU3YyaJbHYIO
undopmanmio  (Tekct,  rpaduky), TaKk H
JMHAMHYECKYI0 (peub, MY3BIKY, BHICO(ppPArMeHTHI,
AQHUMAIIHIO ), o0ycnoBnuBas BO3MOXXHOCTb

OJTHOBPEMEHHOTO BO3/CHUCTBHUsSI Ha 3pUTEIbHBIE U
CIIyXOBBIC OpraHbl YyBCTB OOYyYaloOIIUXCHA, UTO
MO3BOJISIET CO3/1aBaTh JHHAMHYECKU Pa3BUBAIOIIUCCS
00pa3ssl B Pa3THIHBIX HHPOPMANOHHBIX
MPEICTaBICHUAX (ayAHaTbHOM, BHU3yaJdbHOM). |[8]
3pUTEeNbHBII  KaHAl 10 CBOUM BO3MOXHOCTSIM
HAMHOTO TIPEBOCXOIUT BO3MOKHOCTH BCEX IPYTHX
KaHAJIOB BOCTIPHUATHA HHPOpPMAIUU dYeloBekoM. B
JTOW CBSI3W BBEJICHUE BUACOMH(MOpPMAIIHS B YICOHO-
METOJIUYECKHI MaTepHall JUIs BOCIPUATHUS Y4eOHOTO
MaTepHaja, ero yCBOCHHMS U 3allOMHMHAHHUS HMeEeT
UCKITIOYUTEIbHOE 3HadeHHEe. AYJHMOKOMIIOHEHTHI
CPEeICTB  MYJbTHMEOWA MOTYT  JONOJHATH |
oboramats Bumeo QparMeHTH. OTHAKO OHH MOTYT
UMETh H BaXHOE CaMOCTOSATENBPHOE 3HAYCHUE,
HalpuMep, Kak CpPEACTBO aKTHBH3AllMM BHHUMAHUS,
AKICHTHPOBAaHUSI ~ HAa  OTHCNBHBIC MOMEHTBI
uznaraeMoro marepuana. [2] Ha ocHoBe ananuza
pabot OTEYECTBEHHBIX u 3apyOeKHBIX
ucclieioBaTeiel, MeNaroroB, IICHXOJIOTOB OBLIO
MOKAa3aHO, YTO  HCIOJB30BaHHWE  MYJIbTHMEIHA
MO3BOJSIET PEWINTh IUAAKTUYECKHE BOIPOCHI C
OosibliuM  0Opa3oBaTeNbHBIM  3()(PEKTOM, MOXKET
CTaTb CPEJICTBOM TOBBIIIEHHS 3(P(PEKTUBHOCTH
o0yueHHs, 3HAYUTENBHO  COKpam@aer  BpeMms,
OTBEJICHHOC Ha W3y4eHHE 00s3aTeNLHOTO y4eOHOTO
MaTepuaia, JaeT BO3MOXHOCTh  CYIICCTBCHHO
VIIyOWTh W pPacUIUpUTh KPYT PpPaccMaTpHUBAECMBIX
npobeM 1 BOIpocos [4].

JlaHHas CTaThs OTPa)KaeT OIBIT MUCIIOJIE30BAHHUS
MHHOBAIIMOHHBIX TEXHOJIOTMH Ha MPaKTHYECKUX
3aHATUAX B MPETOABAaHUM TAKOW MUCIHIUIMHEBI, Kak
ncuxuarpust. OOydeHne CTyIEeHTOB MPOBOIUTCS Ha
5 Kypce. Jns  HamboJyiee TMIOJIHOTO OCBOCHUS
MpeaMeTa MCIOIB30BAINCH IEKTPOHHBIE YICOHHUKH,
MyJbTHMEANHHBIE TPOTPaMMBl W OOydJaromue
BUICO(UIIBMBI. Hcnons3yemele mporpaMMmbsl U
(uIIBEMBI 00€CTICUNBAIOT BHICOKYIO HATJISTHOCTS, T.K.
CTYAGHTBl  MOTYyT  yBHJETb  «KJIACCHYECKYIO»
KIMHUYECKYI0 KapTUHY OCHOBHBIX HCHXHUYECKUX
3aboseBannii.  Mcmonp3oBaHWe — aHMManuM B

CHHIIPOMBI, YTO BBIPA0ATHIBACT Y CTYIEHTOB HAaBBIK
MPAaBUIBHOMN TUATHOCTUKY IMICUXUICCKOHN MATOIOTHH.

OcHoBHOW (opMo#l y4eOHOU EATETHHOCTH
SIBIIIFOTCS. CEMUHAPCKUE 3aHATHSA, UX TEOPETHUCCKAs
YacTh OIpPEICNACT OCOOCHHOCTh TMPUMEHSECMBIX
MyJbTHUMEIMA MPOrPaMM, KOTOPBIE MPEICTABICHBI B
TeKCTOBOM Bupe. K WX d9HCIy  OTHECEHBI
QJIEKTPOHHBIC YYCOHWKW, BBIMUCKHA W3 HCTOPHH
00JIe3HH, pe3yIbTaThI IICUXO0JIOTMYECKOTO
oOcenoBanust OONBHBIX, y4deOHBIE TocoOms. Ha
MPAKTUIECKOH  YacTH  CEMHHApPCKOTO  3aHATHA
HCTIONB3YIOTCS MYJIbTUMETHA TIPOTPaMMBEI
MO3BOJIAIONINE  HCIIONB30BATh  ayIHOBHU3YAIbHYIO
HHPOPMANIUIO  JUIS  TPOOJIEMHOTO  HM3IIOKCHHUS
u3ydaemMoro marepuana. CTymeHTaM  CTaBUTCS
npobiema U (HOPMYJIHPYIOTCSA TO3HABATCIBHBIC
3a/a4yd, IMOCJE€ Yero ¢ IIOMOIIBI0 MYJIbTHMEIHA
mporpaMm 00yYaroIUMCsT JEMOHCTPUPYETCS BUCO
W ayouo3alluCH IalUeHTOB KIMHUKA. B Xox;e
3aHATUS (UKCUPYIOTCS TPEAJIOKCHHUS ¥ pPEIICHUS,
BEIIBUTAEMBIE  CO  CTOPOHBI  CTYIEHTOB  IIO
chopMmynupoBaHHOH mpobieme. JleMOHCTpanmsa Ha
9KpaHe C MOMOINBI0 MYIBTUMEIUIHOTO IMPOEKTOpa
peIIeHNH, TPEUIOKEHHBIX CTYJeHTaMH B TpoIecce
obcyxaenus. [locie cucTeMaTH3aIMK MOJTyYSHHBIX
pelleHUE MpOBOAMTCS oOIIee O0OCYXKACHHE U
BBIOMpACTCS  pallMOHATbHBIA BapUAHT  PEIICHUS
npobnembl. BHenpeHune B yueOHBIH  mpoliecc
HHPOPMAIUOHHBIX TEXHOJIOT UM [T03BOJISIET
HCTIOJNB30BaTh WIPOBYI0 METOIOUKY IPEIoIaBaHUS
UL HanOoJiee IIOJTHOTO YCBOGHHS MaTepmana. Ha
kadenpe B y4eOHBIH MpoIriecc BBOIUTCS MPOBEICHIE
TEKYLIEero onpoca o TeMaMm «O0men
MICUXOMATOJIOTHH» B BHJC HMHTAIMA KHOEP-UTPHI
«3Be31Hble BOHHBIY. MeToauka paccurrada Ha 25-30

MUHYT M HCHOJIB3YETCS M JIOIOJHUTEIbHOU
OLICHKM YCBOEHHUS IPONACHHOIO MaTrepuanga IIo
TeMaM «IIcuxoMoTOpHBIE paccTpoicTBay,
«PaccrpoiictBa BOJIN U BJICYCHUID) u
«3MOLIMOHAJIbHBIE HapyLIEHUS. Meronuka
NPOBENEHUS 3aHATHS «3BE3THBIC BONHBI»: IEIaror
OOBSCHAET YCIOBHSI WIPhl — Ha IUIAHETY 3eMJIs
BTOPralOTCSl ~ WHOIUIAHETSIHE U 3aXBaTbIBAIOT
CTYACHTOB [JAaHHOM TIpymmel B IUIEH C LENBIO
BBISICHEHUS JAHHBIX 0 MCUXOJIOTHYECKUX
CIIOCOOHOCTSIX ~ 4YEJIOBEYECKOTO  OpraHu3Ma |
BO3MOXHBIX OTKJIOHEHUSIX B ICUXHMKE JIIOJEH.

[IpenonaBaTens pa3duBaeT Tpymiry Ha 2 KOMaHIB —
«UHOTIJIAHETSHE» u «3EMJISTHE». Komanna
«HUHOINUIAHCTAHE» IOOJI’)KHA BI)I6paTB U3 UMCIOIICTOCA

ayIHOBM3YaJbHOTO  psila  BCE  PacCTpOMCTBA
COOTBETCTBYIOIINE TEME U MPEACTABUTHL UX KOMAHJIE
«3eMIISTHEY, KOTOpBIE MIPOCMATPHBAIOT

HpeL[OCTaBHGHHBIﬁ MaTtepual, ACJAT €ro Ha rpyHIibl
B COOTBETCTBHM C THIIOJIOTHEH paCC’I‘pOﬁCTB,
IPOBOAAT Knaccmbm(aumo IpeACTaBIICHHBIX
CUMIITOMOB U CUHAPOMOB. HOJ’Iy‘IeHHHG PE3YIbTATBL
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BBIBOIATCS Ha OJHOM JKpaHe C TIOMOUIBIO
MHOTOOKOHHOTO TIPEJCTABICHUS ayIUOBH3YaIIbHON
nHPOPMAUH T O0IIETo 3aKIFOUEHUS.

B xone kaxxaoro 3aHATHS OTBEJCHO BpeMs s
pelieHus CUTYallMOHHBIX 3a/1a4, KOTOpBIE
NpOBOAATCS € MOMOWbI0  0a3el  JaHHBIX
BUJICOMATEPHUAJIOB M BBHIMUCOK W3 UCTOPUI OOJC3HU
M0 BCEM OCHOBHBIM T€MaM H3yyaeMoro kypca. B
mepBble  JHA ~ CTyIEHTaM  JIEMOHCTpHUpYeTCs
BHZEOMATEepHal, B KOTOPOM IIpe/CTaBlieHa Oecena
OOJBHOTO ¢ BpayoM, 3aIMCH NOBEICHUS OONBHOTO B
otaeneHud. [locie 9ero mpenocTaBIIIOTCS BBIITICKH
W3 HCTOPUH OOJE3HH, TAE OTPaKEHBI Pe3yJbTaTHI
OCHOBHBIX ~METOZOB wucciuenoBanusi. CTyIeHTHI
MPOBOJAT aHAJIN3 NOJTYYEHHOI0 MaTepuala U AeJaroT
3aitodeHre o mnarosioruu. Ilo Mepe yBenmuueHHs
o0beMa  HM3y4EHHOro  MaTepHaia, CTyACHTaM
JIEMOHCTPHPYETCs TOJIBKO BHJICO3AIIHCh,
HE0OXO0IMMBbIE METO/IbI UCCIIeIOBaHMs 00yJatonecs
BBIOMPAIOT CaMH, MIOCJIE YEro MOJIy4YaroT BBIUCKY U3
UCTOpHUU OOJIE3HW MO BBHIOpAaHHBEIM MeToAuMKaMm. Ha
OCHOBAHMW CHCNAHHOTO 3aKIFOYCHUS IIPOBOMSAT
mog00p METONOB JIEYeHUs, OOOCHOBBIBAIOT CBOW
BEIOOp W CpPaBHUBAKOT C MAaHHBIMH W3 HCTOPHH
Oomesnn. K KOHIly M3ydaeMoro Kypca CTYICHTEHI,
MoJ KOHTPOJEM Tiejarora M JieYaliero Bpada,
MPOBOJAT ompoc MAIEeHTOB, Ha3HAyYaloT
HEOOXOAUMBIE METOJbl O00CIIEOBaHUS U JICUCHUS.
Takum oOpa3oMmM, ¢ TIOMOIIBIO  MYyJIbTUMEIHA
(hOPMUPYIOTCS HABBIKM JHATHOCTHKH OCHOBHBIX
CUMIITOMOB u CHHJIPOMOB MICUXUYCCKUX
paccTpoiicTB, TmpoBeAcHHE TUPPEpESHIHATEHOTO
MarHO3a W TIOCTaHOBKA OCHOBHOTO AMAarHos3a. Tak
)K€ C TOMOINBI0 PEIICHUS CHUTYallMOHHBIX 3a/a4
CTYACHTHI y4gaTcs BEIOMPATH Hamnbonee
pallOHANbHBIE  METOABI  HWCCICNOBAaHHSA  IIPH
Pa3IMYIHBIX ICUXHICCKUX MATOJOTHAX U ONPEACIIATH
HEOOXOINUMBI 00beM JIe4eOHBIX MEPOTIPHSTHH.

Ioustue «caMoCTOSATENbHAs paboray
MHororpanHo. C camocTtodTenbHas paboTa OJHOU
CTOPOHBI paccMaTpUBaeTCAd KakK BUA JEATEIBHOCTH,
CTUMYJIMPYIOIIUY  aKTUBHOCTb, II03HABATEJIbHBIN
WHTEPEC, M KaK TOMYOK K JajbHEHIIIEMY MOBBIIIEHUIO
KBaJH(HUKALNHU, a C APYTrOd CTOPOHBI - KaK CHCTEMa
MEPOTPUATHA WA  TENarOTHYeCKUX  YCIOBUH,
00eCTIeYNBAOIINX CAMOCTOSTEIBHYIO NEATEIHHOCTD
CTYACHTOB HAa 3aHATHUAX WIH BO BHEAYTUTOPHOE
BpeMs Oe3 HeIMOCPEICTBEHHOTO PYKOBOJICTBA, HO MO/
HaOmozienueM  mpenojasatens. [6]  OcHOBHOI
3amadyeil  MpemojaBaTeNs CTAHOBUTCS — CO3/IaHUE
YCIIOBHH, 00ECTICUNBAIONINX HAXOXKACHUE, YCBOCHHE
u nepepaboTKy MOJTy4aeMoit CTYACHTaMH
nHGOPMALINH 32 OTPaHUIEHHOE BpeMs. B 3Toif cBs3H
0CcOOyI0 aKTyaJlbHOCTh TPHOOPETAIOT MPUHITHITEI
OpPTraHU3aIlMH CaMOCTOSTEIBHONH PabOTHI CTYICHTOB
U UX TBOpueckoe ocmbicieHue [9]. dopmupoBaHue
TOTOBHOCTH K PCHICHHIO PAa3IMYHBIX IPoOIeM
CaMOCTOSTENIFHOW pPa0OTHl B IIMPOKOM KOHTEKCTE
npemnoJiaraer MIPeIoIaBaHue Pa3IHYHBIX

IUCIUIUIAH OoJiee MpOoOJIeMHO-OPHEHTHPOBAHHBIMU,
UCTIONB30BaHNE  PE(IEKCHBHOTO  MOAXOJa B
00y4eHHNH, CTUMYIUPOBAHUE Y CTYICHTOB YMEHHS
OTpakaThb CBO€ BHUJEHHE IpPOOIEMBI  ITyTeM
(GopMynHpoBaHHsS ~ COOCTBEHHBIX  BONPOCOB.[7]
Hcnonp3oBanne HMHPOPMAIIMOHHBIX TEXHOJIOTHH B
yuyeOHOM mpolecce IO3BOJISIET YBEIUYUTH 00BEM
CaMOCTOSATENIbHOW paboThl  cTyneHToB. Jlma ee
mpoBeneHUs copmupoBaHa 0a3a  CIIEIIHATBHBIX
y4eOHO-METOMYECKUX MOCOOUI BCIIOMOTATEIbHOTO
xapaktepa. CamocTosTensHas paboTa CTYIZCHTOB
HampasJIieHa Ha IEPBUYHOE OBIAJCHME 3HAHUSIMU. B
mporecce O0y4YeHHS JUII CaMOCTOSTENEHONW PabOTHI
CTyIeHTaM  JaeTcsi  3aJaHue -  IPOBECTH
TECTUPOBAHHE OCHOBHBIX INCHUXHYECKUX (QYHKIHUH U
JIMYHOCTHBIX OCOOEHHOCTEH ICUXWUYECKH 3T0POBBIX
JIIOJEH pa3HbIX BO3PAaCTHBIX TIPYII, HUCIOJIb3Ys
JNEKTPOHHYI0 0a3y TecTOB. A 3aTeM IOATOTOBHUTH
MPE3eHTAIMI0, B KOTOPOW OTpasuTh pe3yJbTaThl
pabotsl 1o Teme «CTpyKTypa JIHYHOCTH H €€
cnocooHoctn». Ilog  pykoBomcTBOM — memarora
MPOBOAAT  aHAJIU3  IIOMYYECHHBIX  PE3yJIbTATOB,
CPaBHHMBAIOT HX C OCOOCHHOCTAMH HapyLICHUH
TICUXHIECKUX ¢hyHKIUHA pu Pa3INIHBIX
TICUXHYIECKUX 3a00JIeBaHMSAX. Taxokxe pu
OpTaHM3aIlM CaMOCTOSITEJIFHON PabOThI CTYICHTOB
UCIIONIB3YIOTCST BeO-KBeCThl. BeO-KBeCThl — «3TO
JIeATeIbHOCTHO-OPUEHTUPOBaHHAS MPOEKTHAsI
IUJaKTH4ecKass  MOJeNb,  IpelycMaTpUBaromas
CaMOCTOATEIbHYIO NIOUCKOBYIO PaboTy ydaluxcs B
cetru  HMurepuer». [10] Ilpm  opranuzamuu
CaMOCTOSATENIbHOW pabOThl C TPHMEHEHHEM BeO-
KBECTOB, CHayaja OIpenenseTcss MpoOiIeMHas
3aja4a, ONpeNesieTCss NPUMEPHBIH  IepeyueHb
HCTOYHHUKOB MH(OpMANNH, TPOAYMBIBAETCS MPOLIECC
JIeATeIbHOCTH, ¥ Ha KOHEYHOM 3Tarle — MPe3eHTaIus
pe3yJIbTaToOB IOUCKOBOW aesTenbHOCTH. Jlist BeO-
KBCCTOB n0)161/1pa10T051 TEMBI C YYE€TOM AKTyaJIbHbLIC

Ui coBpeMeHHoro obmecTtBa «Hapkomanumy,
«denpeccun», «llcuxuueckue paccTpoucTBa IpU
CIINO» u T.7.

Kypc wuwmramcs 6 rpymmaM, B KOTOPBIX
3anuMaercss nopsaka 50 uenoBek. Ilo okoHyaHuM
Kypca CTyIeHTHl cIaBaiu 3adeT. B rpymnmax, rae
3aHATHS  TPOBOJMINCH C  HCIOJb30BaHUEM
MYJIbTUMEINHHBIX TEXHOJOTHH, TOoKasamu Oolee
BBICOKHME pE3yJIbTaThl IO BceM QopMaMm 3auera.
CryzneHTbl U3 Tpynn oOy4eHHs C HCIOJIb30BaHUEM
MYJIBTUMEANA  TEXHOJIOTHii npu 3a4€THOM
TECTHPOBaHUH HaOmpanu 85% MpaBHIHHBIX OTBETOB.
B ocTajpHBIX Tpymax MOpaBUIbHBIX OTBETOB IO
TECTUPOBaHUIO  cocTaBwio 65%. [IuceMeHHBII
9K3aMeH Mo OwjeraM B Ipynmax C TPaJHUlHOHHBIM

METOJIOM  TpenojaBaHus  OBUT  OIIGHEH  Ha
MIOJIOXKUTEbHYI0 OLeHKY y 60% oOywarommxcs, B
rpynmnax ¢  HUCMHONb30BaHHEM  HMHHOBAaI[HOHHBIX

TEXHOJIOTHH NMHCHbMEHHBIN 9K3aMeH ObLI OIEHEH Ha
MOJIOKUTENbHYI0 OLeHKY Y 90% crynenros. bonee
BBICOKUH  YpPOBEHb OBJIQJCHUS MPAKTHUECKUMHU
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HaBBIKAMH TaK)Ke€ MMOKA3aJM CTYICHTHI U3 TPYIIII, T1e
npu 0TpaboTKe MPaKTHIECKUX HaBbBIKOB
HCTIONIb30BAJINCHh MYJIbTUMENA TEXHOIOTHH.
PesynpraTel  pa®oThl MOKa3ajaM, 4YTO Ha
NPaKTHYECKUX 3aHATUIX 1esIecoo0pa3Ho
UCIIONIb30BaTh  MYJIBTHMEAMHHBIE  OOydaromue
CHUCTEMBI, HAIpaBICHHbIE Ha CTPYKTYpPUpPOBaHUE
MOJIyYSHHBIX 3HaHUI M Ha OTPaOOTKY MPaKTHYECKUX
HaBBIKOB MO H3ydYaeMOMy Kypcy. lcmomb3oBanue
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KOHKYPEHTHBIE ®AKTOPBI YCIIEXA BU3HECA: UMHU/UK 1 PUHAHCOBASA
IMPUBJIEKATEJIBHOCTDb

Annomayun. [na  nosviuienus — KOHKYPEHMOCNOCOOHOCMU — OU3HeC  OO0JJCeH  Hecmu  COYUANbHYIO
0MBEMCMEEHHOCIb U BLICINPAUBAMb NOJOACUMENbHbIU UMuodc. Takas cmpamezus CHOCOOCMEYIOM NOGLIUEHUIO
@uHancosou npuIeKamerbHOCmu 015l YUHAHCOBBIX UHCIMUMYIMOS.

Knrouegvie cnosa: ousnec, KOHKypenmocnocooHocmo, UMUOLC, COYUANbHASL OMEEMCMBEHHOCTb, (PUHAHCOBAS
NpUBLEKAMENbHOCHIb

MupoBasi NpakTUKa [PEANPUHUMATENILCTBA SKCHEPTHU3HI CYLIECTBYET 0053aTeIbHOE PUCYTCTBHE
JIaBHO [I0Ka3aJla, 4TO OJIArONPHATHOE IPEACTaBICHHUE 9KOJIOTHYECKOTO paszena, rae pemarTcst
0 ¢upMe cnocoOCTBYeT JIydllleMy CIpOCy Ha ee CJIEAYIOIINE BOIIPOCHL:

TOBapbl UM yciyru. VHTerpanuoHHbIe IPOLECCH B e VYcCTOWYMBOE pa3BUTHE M HCIOJIb30BAHHUE
MHPOBOH 3KOHOMHUKE CIOCOOCTBYIOT MOBBILICHHIO BO300HOBJISIEMBIX MPUPOTHBIX PECYPCOB.
KOHKYPEHIIMM KaK Ha MHPOBOM pBIHKE, TaK M Ha e 3amura 3J0pOBBbSl YEJOBEKA, KYJIbTYpPHOIO
YpOBHE HallUOHAJIBHBIX PHIHKOB. B Takux ycrnoBusx JIOCTOSIHUSL ¥ Omopa3sHooOpas3ws, B TOM 4YHCIE
Ou3HECY HEOOXOAMMO HAXOUTh BCE HOBBIE M HOBBIE TOIBEPTAFOIINXCST OMACHOCTA OMOJIOTHYECKUX BHJOB
(akTOpel  KOHKYpeHTocrmocoOHocTH. K Takum U DKOCHUCTEM.

OTHOCHTEJIFHO HOBBIM (hakToOpam, AJIsI POCCHICKOTO e lcnonp30BaHHE ONACHBIX MATEPUAIIOB.
NPEANPUHUMATENIECTBA  OTHOCATCS ~ UMUK U o OCHOBHBIC HCTOYHHKHU OMACHOCTH.

(huHAHCOBAsI MPHUBIICKATEILHOCTh. JlaHHbIe (HAKTOPBI
WrPAlOT HEMAJOBaXHYI poOJb HE TOJBKO Ha
HAIIMOHAJIHLHOM, YTO CaMo 1Mo cebe yke paayer, HO U
B 3HAUYNUTEJILHON Mepe IpH 00paIeHnn pOCCUHCKOTO
Ou3HEeca K MHOCTPAaHHBIM MHBeCTOpaM. DUHAHCOBBIC
W MHBECTHLHMOHHBbIE HMHCTUTYTHI, CPEAM MHOTHUX
MpPOYMX AaCIEKTOB, MPUHUMAIOT BO BHHUMaHUE
COIMAJIbHBIE M JKOJIOTUYECKHE  IOCJIEICTBHUS
peanu3anuu KpeauTyeMbIx IpoekToB. Takoil moaxon
MPEOCTaBIISAET 3HAUUTEIbHBIE BO3MOXKHOCTH IS
MNPOJABMKEHHUST ~ MAEH pa3BUTHSL SKOJIOTHUECKH U
COIMAJIbHO OTBETCTBEHHOTO YIPABJICHUS OW3HEC-
equHMIaMi. B yacTHOoCcTM B paMkax cHenualibHOM

e OxpaHa TpyJa U TeXHHKa 0€30MacHOCTU Ha
TPOM3BOJICTBE.

e [IporuBonoxapHble MEPOIPUATHUSA u
0€30MMacCHOCTh JKU3HH.

e ConmanbHO->KOHOMHUYECKHUE ITOCIEACTBUSL.

e [IpuoGperecHue u UCTIOJIb30BaHUE
3eMEJbHBIX YYaCTKOB.

¢ BEIHYXICHHOE TIEpECeICHHE.

e [locnenctBus A KOPEHHOI'O HACEICHUS W
oOIIHH.
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¢ COBOKyNHBIE MOCIEACTBHUS CYIIECTBYIOIINX
MPOEKTOB, MPEeAIaraeMoro MIPOEKTa n
MPEANOoIaraéMbIX Oy IyIIUX MPOEKTOB.

e VYuacTue 3aTparuBaeéMbIX NMPOEKTOM CTOPOH
B €r0 pa3paboTKe, aHAIU3e U peali3aliH.

e PaccmorpeHue aJbTCPHATUB,
HPEANOYTUTEIBHBIX B 9KOJIOTHUECKOM u
COLIMAJIEHOM IUIaHE.

e DddexTHBHOE TPOM3BOJICTBO, NOCTaBKa M
UCTIONIb30BaHHUE SHEPTUHL.

e [IpenorBpamienue 3arpsiI3HEHUS "
MHUHUMH3AIHS OTXOZ0B, MEPHI KOHTPOJIS 32 YPOBHEM
3arpsA3HEHUs] (PKUJIKHE MPOMBIIIICHHBIE OTXOABI H
BEIOPOCHI B BO3AyX), paboTa ¢ TBEpPOBIMH H
XUMHYECKUMU oTxoAamHu [1].

Kpome Toro, nmanHas mnpouenypa MO3BOJSET
OILIEHUTH C DKOJOTMYECKON TOUKH 3PEHUS COCTOSHHE
MPOU3BOJICTBA, O0OPYAOBAaHUS, TEXHOJIOTHYECKUX
MPOIIECCOB, TEPPUTOPHUH, HCXOAHOTO CBIPbI H
TOTOBOH MPOAYKIMX Ha BCEX CTAAMSIX IPOU3BOJCTBA.
B pesynbTare Takoro BCECTOPOHHETO aHAIN3a MOXKET
ObITH MOATOTOBJIEHO KBaTH(HUIIIPOBAHHOE
9K0AyJUTOPCKOE 3aKIIOUCHHE 00 3KOJIOTHYECKOH
0e30macHOCTH  TPOW3BOACTBA B IEJIOM W
9KOJIOTHYECKOH YHCTOTE BBITyCKaeMOH MPOIYKIUH
[2].

CreneHp COOTBETCTBUS peaNbHOTO
MIPOM3BOJICTBA SKOJIOTHUECKUM KPHUTEPHSIM,
YUUTBIBACTCS NPU NPUHATUU PEIICHUS O BBIICICHUH
KpenuTa, MpPU OLIEHKE 3KOJOTMYECKHX PHUCKOB H
OTIpeIeNIeHUH 3KOJIOTHYECKOTO UMUK
MPEANPUSATHS HIH KOPIIOPALHH.

®unHancoBas uHuIMatuBa IIporpammer OOH
mo okpyxaromeir cpene (UNEP FI) u BcemupHsrii
dorn muxoir mpupomer (WWF)  mpemmoxmmm
BHEJIPUTH B KOPIIOPATUBHYIO MPAKTHKY POCCHHCKUX
(MHAHCOBBIX ~ KOMMAHUH  psifg  J0OPOBOJIBHBIX
MPUHIUIIOB ~ OTBETCTBEHHOTO  HWHBECTHPOBAHUS.
[Ipoext pa3BUTHS  MEXaHU3MOB  YCTOMYMBOTO
(uHaHCHpOBaHMU B Poccuu, M3HAYaIbHO BKIIFOYAJ B
cebg menp, 3a1aud, MPHUHIUIBI OTBETCTBEHHOTO
WHBECTUPOBaHuUs Ha mepuon o 2012 1. [3]

Poccuiickuii OwW3HecC U1 3aKpeIUieHHWsl Ha
€BpPOMNEICKMX M  CEeBEPOaMEPHUKAHCKHX  pBIHKAX,
JIOJDKEH TIPEAJIOKUTD CBOUM napTHepam
3G PEKTUBHYIO U aI€KBATHYIO POCCHHCKHM PETUSIM
CHCTEMY  COLHMAJIbHOM  OTBETCTBEHHOCTH, B
YacTHOCTH M B oOmactu 9KOJIOTMYECKOTO
nHpopmupoBanus.  OmbIT  MOKa3pIBaeT,  dTO
HKOJIOTHYECKHE PEHTHHTHM PETHOHOB, OTpaciei,
KOMITIAHUH W TPeANnpHsITHH B CHIY OOBEKTHBHOCTH,
mpoCcTOTEl U 3PQPEKTHOW TMOJaYd  CpaBHEHHH,
MPUBJIEKAIOT MAacCcOBO€ BHUMAaHHE U O0JAAaroT
MOTEHIIMAJIOM PEaJbHOTO BIMSHUS Ha BBIOOD
NPONYKIMM  WJIM  HapTHEPOB 10  Ou3Hecy.
Heobxoaumo oOecneunTh OOIIECTBO OCTATOYHBIM
MacCHBOM CHPABOYHOW pPEHTHHroBOW HH(pOpMALIUH

[4].

B EBpome Benmercs CHHCOK €BpONEMCKHUX
sarpssanTeneit  (EPER —  European Pollution
Emission Register) atmocdepbl U BomoeMoB. OTH
CBEJICHUSI  IOCTOSIHHO  OOHOBISIIOTCS,  yIOOHO
CTPYIIIUPOBAHBI, JIOCTYITHBI JULst mo0oro
noib3oBarenss  MHrtepHera.  OOmylo  KapTHHY

IIOMOTaeT MpEeACTaBUTh WHTEPAKTUBHAs KapTa |
nH(pOpPMalMOHHBIE HHIUKATOPHI. [5]

Ilpu  BbICOKOW  cOLMaNbHOW  AKTUBHOCTHU
moTpeduTene ecTb pHCK OTKa3a Jaxe OT
Ka4eCTBEHHBIX TOBAPOB, B CIy4ac HapyIICHUS
Om3HecoM wWHTepecoB oOmecTBa. OCHOBHAs upaes
CO3/1aBaeMOi CUCTEMBI «OKOJIOTUYECKOH
MIPO3PAYHOCTID POCCUIICKOTO OM3HECa B TOM, YTOOBI
COJICHCTBOBATH pocty KanuTaJIn3aluu u
TIPUBJIEKATEIBHOCTH JUISl MHBECTOPOB T€X KOMITaHHH,
KOTOpBIE TPOBOIAT I(P(PEKTUBHYIO IKOJOIMUECKYIO

TIOJINTUKY.

B sroM ciyuae OusHec BBIHYXKICH HMATH Ha
YCTYIIKM, 4YTO W  SBWIOCh  IPEANOCBUIKON
BO3HUKHOBEHUS TaKk Ha3bIBaEMOMN

WHCTUTYIHOHAIBHOM PEKIIaMBbl, T. €. PEKJIaMbl CAMHX
WHCTHTYTOB oOmecTBa, a «Public Relationsy», kax
crnoco0 oOmeHns Om3Heca C TMOTPEOUTEISIMH H
0011ecTBOM B 11eioM. MHCTUTYIIHOHATIBHAS peKiiamMa
JIOTUYIHO nepepocia B COBPEMEHHYO
KOpHOpaTHBHYI0 pekiamy. Takum oOpa3om, OusHec
MTOCTOSIHHO JIOKa3bIBAET 00I1IeCTBY CBOIO
«COIMAJbHYI0 PEHTA0CIBHOCTB», UYTO BIPOYEM,
SIBJISIETCS 00s13aTeILHBIM YCIIOBHEM €ero
CYIIIECTBOBAHMUS, BEJb Pa3BUTHC OM3HECA HAMPSIMYIO
CBsI3aHO ¢ pa3BuTHeM obmiecTBa. KopropartusHast
pekiiama cooO0IaeT O TOM, Kakue CpPeJICTBA Ta WU
uHas (QupMa BKIAIBIBACT B HauOoJiee COIHUATIBHO
3HA4YMMbIe 00BEeKThI. Yalie BCero 3To B  OXpaHy
OKpYXKaloliel Cpeibl, co3iaHue pabovux MecCT,
MTOMOIIIb JTFOJISIM C OTPAHUYSHHBIMH BO3MOKHOCTSIMU,
JIETSIM-CHpPOTaM U T. 1. lIpeAnpuHAMATEIH TPOMKO
3asBJSIOT O CBOMX MPOTPaMMax, OPUECHTHPOBAHHBIX
HA COIMAJbHBIC HYXIbl JIIOJACH WM HANPSIMYyH HE

CBSI3aHHBIX c BBIITYCKOM TOBapoOB WIH
MpeOCTaBIEHUEM  YCIyr. Ydactue (QUpMbl B
COIMAJILHBIX MPOEKTax, HE CBSI3aHHBIX
HETIOCPEICTBEHHO C  JCATEIhHOCTRIO  (PHPMEL,

MHOTOKpPATHO YKpemisier ee UMHIK. CyIiecTByeT
MHOXKECTBO CIIOCOOOB CO3MaHHUS W TOJCpKaHHS
MMO3UTHBHOTO WMHUKa KommaHuu. Cpeawm HUX
COIMaJIbHBIC PR—rexHonornu:
0JIaTOTBOPUTEIHLHOCTD, CIIOHCOPCTBO, JIOJITOCPOYHBIC
COLMANIbHBIE TIPOTPaMMHI [6].

ITokazarenpHa omHa W3 pekiam ¢upmbl Ford:

«I"naBHOE 3aHATHE ®dopna - 3TO
0JIarOTBOPUTEIILHOCTb, a IPOU3BOICTBO
aBTOMOOMIEH  — 3TO0 1OOOYHBIM  Om3HEC,

HEOOXOAMMBII UISi TOTO, YTOOBI OCYHIECTBISTH 3Ty
6naroTBOpHUTENHHOCTEY. He TonbKo 3apyOeskHbIi, HO
U POCCUMCKMH OIBIT BeIEHMs On3Heca TOBOPUT O
MIPUCTAIEHOM BHMMAaHHMU K WUMMKY W DPEIyTaluH
OM3HEC-CTPYKTYpBI, CO3IaHUs ee oOpasa y
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moTpeOHuTeNeH, KJIHMEHTOB, IOCTaBILHUKOB, OpHoif W3 TpU4YMH OOBIACHAIONINX, BCE eI
WHBECTOPOB, MApTHEPOB  SIBISETCS  OCHOBHBIM HU3KAA UMUK TpeANPHHAMATEIBCTBA B HANIeH
CTpaTeTHUecKuM TpuopuTeToM. llpuBemeM nwmib CTpaHe SBIISETCS HHEPIHS MaCCOBOTO CO3HAHUSA. JTO
HECKOJBKO  mpuMmepoB.  Mmuccus  Hpkyrckoii BIIOJIHE OOBSICHUMO YYHTHIBAas Hally HCTOpHio. Ha

9JEKTPOCETeBON KOMMAHUM 3BYYUT Tak: «MBbI
JieTiaeM JKU3Hb yesioBeka B [Ipuanrapbe KoMpopTHOI

U Ojaromony4yHod, co3gaeM (GYHZAMEHT JUIs
JIMHAMHUYHOTO Pa3BUTHsI peruoHa [7].

IIpp  ompenmeneHWM  CTpaTerWd  CBOETO
pasBuTUs M Tekymied  gesrensHocTH  [MK
«HopuibCckuil HUKENb» HCXOOUT M3 TOTO, YTO
00s13aTeTEHBIM YCIIOBHEM YCTOHIUBOTO "
3dpdexTrBHOrO  pa3BuUTHSA ~ OW3HEca  SABIAETCS

HEYKIIOHHOE CJICIOBAaHHE MPUHIUIIAM COIMMAIBFHON H
3KOJIOTHUECKOM OTBETCTBEHHOCTH [8&].

[IpuBep>keHHOCTh TaHHOW MOJUTHKE OTPaKEeHA
nu B wmuccud Toproso-npomseinuieHHON Ilamater
Poccun. B mnporpamme nearensHoctu TIIII PO
rosopurcs: «TIIII P® ...npoBomur B  cBOeH
JIeSITENbHOCTH TOJINTUKY COIMANTBHOM
OTBETCTBCHHOCTH  MpEANpUHUMATENeli W HuX
00BeIMHCHNH, TPUIACPKUBAACH MEKTYHAPOIHBIX
MPUHINIOB, 3adUKCHPOBaHHHIX B [IobampHON
WHUIMATUBE OOH " B PEKOMEHIaIUsIX
MexryHapoIHOM OopraHu3aluu IpeaAnpUHUMAaTENCH,
B KOHBEHIUAX U pexomennanusx MOT [9].

CnmMcok MOXKHO TMPOJOJIKAaTh, HO BBIBOJBI
TaKOBBI, YTO UMUK B HACTOSIIEEe BpEMs CTal OJHUM
u3 OCHOBHBIX 2JIEMEHTOB obecrneueHus
KOHKYPEHTOCIIOCOOHOCTH ~OHM3HEC-€JIMHULILI U e
(hMHAHCOBOM MPHUBJICKATEIILHOCTH.

CermeHT CONMANBHO  OTBETCTBCHHBIX
naBectuimii (CON) 3a mocnemnue AeCATHICTHE Ha
pBIHKE IICHHBIX OyMmar, 3HAYUTEIHHO BBIPOC.
Haubomee pactpoctpanénnsiii moaxon k COU — ato
«IIPOCEHBAHKEY», T.€. BBHIOOP I WHBECTHIIMOHHOTO
noptdens Oymar Tex KOMIIaHUH, KOTOPbIE OTBEYAIOT
33/IaHHBIM ~ COLMANBHBIM WM JKOJOTUYECKUM
kpurepusm [10].

HeBHuMarenbHOE OTHOIIEHUE K UMUXKY CBOEH

(hupmbI MOXET IIPUBECTH K CHM)KEHHUTO
KOHKYPEHTOCTIOCOOHOCTH OU3Heca.
Anbppen HoOenp  ckazan: «Xopomas

penyranus Oojee BaKkHA, YeM YHCTas pyOalika.
Pybamiky MOXHO  BBICTHpaTh, pEMyTalMi0 —
HUKOTJa». Ha co3gaHue MO3UTHBHOTO HMHUIKA
YXOJSIT MHOTHE TOJbI, & BOT Pa3pyIIUTh MOXHO
JEerKO, €CiM  KOMIIAHHUS  HE  HUMEET  YETKO
c(hOpPMYIIMPOBAHHOTO  CTPYKTYPHPOBAHHOTO u
BceoOmero Habopa  Tpoleayp W METOJOB
BO3MO>XHBIX ﬂeﬁCTBHﬁ B KOHKPETHBIX CUTyallUsdX, B
TOM 4HCJIe W KpU3UCHBIX. HeoOxommmo TmiaTelbHO
BBIOMpATh CPEACTBA MOCTPOCHUS UMHJIKA, C YIETOM
pPa3JIMYHBIX XapaKTEPUCTHUK  IIEJIEBOW ayIduTOpUHU
(3KOHOMHUYECKHX, TICUXOJIOTHYECKUX,
ICTETHYECKUX...). KoHeuyHo, He Hajgo 3a0BIBaTh O
KayecTBE TOBAPOB M YCIYT, OHO YYHTHIBACTCS IIO
YMOTYAHHIO.

MPOTSHKEHUU HECKOJBKUX JIECATKOB JIET B HAc
BOCIIUTEIBAJICS IyX HEMPUEMIIEMOCTH
MPEIPUHIMATEIILCTBA, YACTHOW COOCTBEHHOCTH, 1a
U CcaMHX pBIHOYHBIX OTHOUIeHW. HaxomneHue
KamuTana, IrepepacipenesicHine COOCTBEHHOCTH BCE
3TO INPOUCXOAMJIO HA HAIMX IJ1a3aX U OYEHb TSHKEIIO
MIEPEKUBATIOCH OOIIECTBOM.

Bropoii nmpuuMHOM  MOXHO  Ha3BaTb U
HEKOTOpblE€  JEHCTBUS  C€CaMOI0  POCCUICKOro
MIPEeIPUHIMATENBCTBA, (POpMUpPYIOIIEe HETaTHBHEII
UMUK TPSATNPHHAMATEIHCTBA B OOIIECTBE B IIEJIOM.
Ho paBaiiTe mOMHUTL, YTO Hall OM3HEC €I OYEHL
MOJIOJI, a MOJIOJJOCTH CBOMCTBEHHO OIINOATELCS.

Tpetbst NIpUYNHA - OIpeelIeHHast
M30MpPATeNTbHOCTh  HAIIMX  CPEICTB  MAaccoBOIl
I/IH(bOpMaHI/II/I B OCBCHICHUU JACATCIPHOCTU

OTCYECTBCHHBIX NpEANPHHUMATENCH, MOIKPEIUIsIeT
pacmpocTpaHEeHHOE TIPEACTaBICHHE O TOM, YTO
MIPEIIPUHIMATEIECTBO — JEJI0 HEYHCTOE.

Xotenock OBl OTMETUTH W BIHMSHUE HEYTAYHOU
pexitaMel. HaceneHne Hamiei CTpaHBI TOCTATOYHO
JOBEPHUTEIFHO OTHOCHUTCS K peKiaMe. A 3HAYHT,
MOXET CYAWTh O pemyTaliu (UPMBI U B IIEJIOM O
POCCHIICKOM TpeNPUHUMATENBCTBE, TPEXKIE BCETO
no pexkiname. M omdre xe Taku HHEPTHOCTb
CO3HaAHHS, CIEICTBME BOCIMTaHHWI Hac Ha
MPOTSDKEHHM MHOTHX JCCATUIICTUH B JyXe «PaBHBIX
BO3MOKHOCTEH»  3aCTaBisieT HAIMUX  TpakIaH
00JIEBHEHHO BOCTIDHHUMATh pexiIamy,
pACCUHTAHHYIO JIMIIb Ha Ooratbix. Bmpouem,
9TOMY CTOHT emé n00aBUTh M HU3KUH YpPOBCHB
JKM3HN HacejeHusa. B Poccum 4uCTBIM ceMelHBIN
CKOPPEKTUPOBAHHBIN J0XOJ] MOCJ]IE YIUIAThl HAJIOTOB
Ha JIyIly HaceleHus B cpeaHeM cocrtaBisier 17230
nomnapoB CIIA B rog, 4To MEHBIIIE, YeM B CpeIHEM
no ODCP (23938 mommapos CIIA B rox). B To xe
BpEMSI MMEETCs 3HAYUTeNbHAas pa3HHIla B J0XO0JaX
MEXIY CaMbIMU OOTaThIMH K CaMbIMH O€IHBIMU
caosmu  HaceneHus — goxon 20% maumboiee
oOecrieyeHHOW dYacTH oOOIIecTBa B IIECTh pa3
mpeBbrmaer goxox 20% caMBIX OemHBIX  €ro
npeacraButeneii [11]. B HacTosimiee TpyIHO OUEHUTH

H3MCHCHUS ITUX MoKa3aTee Ha ¢bomne
MIPOUCXOIAINX COOBITHIA.
OnuH W3 myTel, BO3MOXKHO OJMH M3 CaMbIX

MPOCTBIX — CO3JaHWE COIMATBHOM pEKIaMbl, B
KOTOpOM MoKa3aTh, YTO HAIIMX MpEIIpUHUMATENEH
3a00TUT HE TONBKO MNPHOBI, HO M  pEIIeHHEe
mpo6ieM, KOTOPBIMH 03a009€HO OOIIECTBO B LIEJIOM.

I/I, HaAKOHCII, YE€TBEPTaAsA NMPUINHA — OTCYTCTBHUEC
y HallMX NpeArnpuHUMaTeNied YETKOrO0 MOHUMAaHHs
COI[MAIbHONW  OTBETCTBEHHOCTH OM3Heca  TIepen
00IIECTBOM.
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IMogBoxs wTOorM, HEOOXOOUMO OTMETHTH, UYTO
MEXAaHM3M YIPaBJICHUS UMUKEBON MOJIUTUKON €CTh
COBOKYITHOCTb CPEJICTB BO3JEHCTBUS U TEXHOJOTHUH.

Mexanusm yIpaBIeHUs UMHKEBON
MOJIMTHKOM OpraHn3allii OCHOBBIBAETCSl HA 0A30BBIX
MPUHINNAX, BKJIIOYAIONUE CIEAYIOIIHE OCHOBHBIC
HaIlpaBJIECHU:

® OpraHuzanusa B3aHMOL[eﬁCTBPIH C
KIINCHTAaMH,

® HaJIa>)KMBAHHUC BSaHMOHCﬁCTBHH C
COTPYIHUKAMU,
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The first period of variability corresponds to 90). As famous methodologist O.S. Axmanova
unlegalized period of orthography rules - to the recognized, such orthography terror in schooling
period up to 1956, that is, to the period up to accept related with tragic poor progress of pupils in classes
of the “Rules of main orthography and punctuation (2, p. 144). Also, V.V. Vinogradov mentioned, that
of Uzbek”. Orthography of this period characterized sometimes can be permitted variability:“So long as
with individuality, predominance of disorder and there are variants and fluctuations in oral literary
absence of unique orthography criteria. Especially, speech, they can be permitted in written speech too”.
that time, inability to express of Uzbek pronounce Maybe, this stating underlies the thesis
possibilities and features in Arabian alphabet “orthographical correct writing has exaggerating and
reasoned very wide application of variability. Also, overstating in a way”. Also, there is a rule, on the
absence of unique literary language demand brought basis of which should to  write as
to exacerbation of this problem. Especially, HAIBIHANBHUIYJIbHBII, peabicTopus. But, also it is
reforming of Arabian alphabet in the first quarter of not incorrect to write them as
the 20™ exacerbation of orthography variability HAIWHIHUBHIYJIbHBIN, peaucTopus! Exactly such
problem beyond boundary. differ can be observed in words He pamocTHbIi and

Of course, departure from optionality, rejecting HEPaToCTHBII [5].
variability also can be related with ideological Globalization, social-economical and political
environment and totalitarian regime policy of that changes in the turn of the 20" century brought to
period. Departure from variability in language adapts development, interaction of languages and
to literary language demands. But, it doesn’t put it strengthening  of  orthographical “democracy”.
way both of to fully departure and fully permit. Of Initiated in 90" of the last century first period of
course, fully departure ratherish shadows to diversity orthographical “growth” characterized with giving
of language possibilities, also, brings to rejecting of state language status to the languages, changing the
methodical environment in using a word and orthography, particularly, changes, which were result
possibility of using of lingual beauties on the basis of of admitting of the script, based on Latin as Uzbek
speech condition, speech situation and methodical written language.
appropriateness demands. This was interpreted as Impetuosity of new word incoming to
“democracy” of methodical flexibility, limited languages brought to unsuccessfulness in their
optionality too (3, p. 209). As stated M.V. Panov, registration into lexical systems. And this, in turn,
variability can be permitted, on conditions, that they brought to instability and disorderliness, in other
are used to expressing delta states in language (11, p. words, “orthographical chaos”. Even, began

ISPC The Combination of Technology &
Education, Ostersund, Sweden 135 THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:gulom82@yahoo.com
http://s-o-i.org/1.1/TAS*04(24)22
http://dx.doi.org/10.15863/TAS.2015.04.24.22

Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.829
based on International Citation Report (ICR)

Impact Factor GIF (Australia) =0.356

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHI] (Russia) = 0.179
Impact Factor ESJI (KZ) =1.042

adaptation tendency of already existing European
words in Uzbek into Uzbek pronunciation. This,
especially, could be obviously observed in periodical
publications, for example, as following: cazema —
eazum; Hprxymck — Ipxym; Cubup — Cyeodop;
acypuan — ncypuan. And this can be estimated as
excitement of national sentiments, unaccustomed
liberal feelings, of course. By essence, retrospective
codification does not always can orthographically
“print” all of the new words, what is brings to new
orthographical condition in time of weakening the
censure and auto-censure” [12, p. 7]. “Orthographical
perfect texts lose their former value, and at present
days, even accustomed mistakes in advertising
materials, shopboards and mass media publishes
evidences of this. Even orthographical vocabularies
(of course, in commercial publishes) recommended
various orthographical variants of one word” [7, p.
35; 8, p. 103-104; 4, p. 114-120).

T.M. Grigoreva and S.V. Ponomareva on the
assumption of stating variants, in their work “Norm
and variability in Russian orthography” classified
variable words in work “Glossary of Russian of the
turn of the 20" century: Lingual changes” [12], under
the editorship of G.N. Sklyarevskaya. Particularly,
stated, that there are 65 variable vocabulary articles
in vocabulary. And, 23 of them based on differing of
sounds 3/e: 13ion — nEaon; npaiieEcu — npaieIcu.

In vocabulary priority has traditionalism, which
is can be estimated on the basis of
“vocabulary—vocabulary—vocabulary”.  Because,
any vocabulary in the majority of cases bases on the
vocabularies, composed before it, and rarely can be
observed complying with orthography principles and
regular occurrences in this process. For example, in
nowadays can be observed tendency of “presenting”
mistakes in vocabularies, complying at present. And
this witnesses of “elevating” vocabulary practice to
the variability propagandizing level, straddling over
variability itself.

Also, can be observed trending of variability on
the basis of lingual norms in Russian linguistics.
Particularly, it is observable research of K.S.
Gorbachevich issue of word variability and lingual
norms on the basis of Russian materials [6]. In his
work analyzed accentologic, phonetic and
morphology variants in historical-functional aspects
and determined their normative and methodical
values. In researching of variants “competition” and
appropriate concluding and creating of dynamic
norm theory it is important to designating of literary
language development tendency. In the work word
variability evaluated as lexical-grammatical event,
and discussed the questions on the fact, that formal
overindulgence is the main feature of living literary
language, also, factors originating variability, events
of variability elimination and its other contiguous
questions,  particularly, their relations  with
synonyms, their classification.

Researches of V.V. Vinogradov and A.L
Smirnitsky on theoretical analyzing of variants
considered as the first theoretical work on estimating
their classification criteria. Particularly, by V.V.
Vinogradov, unique of word on the basis of notion
root should be origin of the classification criteria.
The scientist by singling out paronymous, but
morphologic, phonetic structure, accent, phono-
morphologic variants, he stated, that they carry out
different tasks and accounts methodical factor as
regularity of variability existence and action [5, p.
12-17].

A.LSmirnitsky advanced two following criteria
of variants specification: 1) express possession to
general root part and lexical-semantic generality in
close to phonetic frame in spite of differs; 2)
optionality of material expressing and equivalence of
lexical-semantic distinctions in them simultaneously
[13, p. 24].

In a word, regards variant as “phonetic
declension beyond grammatical form distinction of
word” [13, p. 20].

A.l. Smirnitsky sorted out two types of pure
variant: 1) lexical-semantic variants; 2) phono-
morphologic variants. Also, in turn, phono-
morphologic variants divided into two groups: 1)
phonetic variants; 2) morphologic variants. And,
lexical-semantic variants divided into followings: a)
grammatical-morphologic variants; b) grammatical
variants; ¢) word forming variants [13, p. 42].

Besides, classification theory on the basis of
teachings of the A.l. Smirnitsky was proceeded by
such scientists, as F.P. Filin, K.S. Gorbachevich and
L.K. Graudina.

V.M. Solncev has especial viewpoint on
variants classification. Particularly, he sorted out
speech and lexical-speech variant, and our mentioned
variants (speech, orthographical) interpreted as exact
meaning expressing, effecting in orthography,
various forms of one lexical units in the term of
possession to orthogonal formal structures and took
this as main basic.

The scientist paid individual attention to
grammatical variants and sorted out their three types:
1. Wordforms variability: a) gender forms variability;
b) case forms variability; c) participle forms
variability. 2. Word forming forms variability. 3.
Syntactic variability, consisting of government,
concordant and parataxis relations [14, p. 337-338].

Variance, variability are related with many
subject areas and they being used widely in
linguistics. Term variant is interpreted in 2 volume
“Glossary of Uzbek language” as following:
“BAPHAHT [p<lat.] Type of project, plan,
scientific, art, literary work, mechanism and etc.,
created in a different way or other worked out copy.
Project, completed in two variants. Variant of epos
“Alpomish” written out from Fozil shoir” [15, p.
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173]. Interpretation of this word in 5 volume
Glossary of Uzbek language similar with this.

In “Glossary of linguistics terms” by academic
A.Khojiev linguistic nature of term variant
expounded as following: “BAPHAHT (lat. varians,
variants -changeable). Form of lingual unit, formed
as result of various changes. For example, affix
variant, word variant [16, p. 27].

“AO®O®HKCHHHI' BAPHAHTH. Phonetic
structural type of affix. For example, oépyiiu —
oopycu, yiiza — mepakka — Oyn10KKa, Ky3zu — KeuKu,
Kenzynua — OUpuUKKynua — wukkKynua xabu” [16, p.
20].

“CY3HUHI BAPHAHTIAPH. Word form
with specialty the other side. Word can have variants
(phonetic, orphoeric, morphologic and other variants)
by various sides. For example, Jymanox—
1omanok (ghonemux eapuanm), 2ynoaii-
2ynoex (mopghonozux eapuanm), uzna-
ucma (Ouanexkman eapuanm) etc.” [16, p. 96].

In “Linguistic encyclopedic vocabulary” under
editorship of V.N. Yartseva term variability analyzed
comprehensively. Their comprehensively and in
detail commented its lexical and speech, methodical,
“horizontal” and ‘“vertical” forms, terms variant-
invariant [9, p. 80-81].

In the Encyclopedia stated two type
comprehending and interpretation of variant notion:
1) various form expressing of one lexical meaning;
2) displaying of one lexical essence as various
speech units.

Within the scope of the first mentioned
distinguished notions variant and variation; here is
declined notion distinguished as some sample,
model, norm, and variant — as codification of norm or
recession from it. In this case, isn’t distinguished
invariant unit concerning variant. For example,
affixes -ea, -xa, -Ka, -2a, -a, -na, -a are variable
forms of dative case and there is no general invariant
for all of these forms. Or words 6aomap and
oammap are variable, but no one of them or no word
in respect of them is not invariant. There is no
tradition to relating orthographical variant with
invariant.

In such invariant-variant form approaching to
the lexical phenomena, at first used unto phonologic
surface unit — phoneme in Prague linguistic study
group and other linguistic schools. As was
abovementioned, phoneme and speech sound are
interpreted as variant. Invariant-variant theory,
developed in phonology began to use in other lexical
areas, and as result, was costumed distinguishing of
emic surface units — invariants (phoneme, lexeme,
morpheme and construction) and ethic surface units —
variants (sound, word, affix, composition or phon
(allophone), morph (allomorph), lexe (allolexe) and
etc.), and they reduced to the main methodological
basic of structural linguistics.

As we can see, all lingual phenomena can be
characterized as variable, possession of own
invariants and impossibility of going beyond these
invariants.

Also, invariance characterized with
comparative abstract degree. For example, word
kumoo6nu is the variant of invariant /[kumoé] and
word [kumoé] [noun] is the variant for its invariant,
also speech part [noun] is the variant of the invariant
[e3].

Relations of invariant and variant in various
surfaces of lexical system displayed various. For
example, if in the phonetics relation of invariant
(phoneme) — variant (sound) has only form feature,
in other surfaces this relation consist of wholeness of
the form and essence. As lexeme invariant, its form
and sememe has status of invariant unto the form and
meaning of the word as variant. Also, these thesis’s
are applicable unto morpheme, construction and their
variants too.

Relation of lexical invariant and speech variant
can exist in the limit of only one surface. So long as,
phoneme and sound can exist only in phonetic
surface, morpheme and affix — in morphemic surface,
also construction and derivative — in derivation or
syntactic surface. Relation of invariant and variant in
Uzbek, in terms of lexical and speech dichotomy was
researched by D.A. Nabieva [10] by example of
phonologic surface.

Of course, approaching to  variance
phenomenon in terms of lexical-speech dichotomy
because of its direct relativity with speech, it can’t be
unrelated with orphoepic norms, and this brings to
relation with literary norms. “To define phoneme
system of vowel sounds in Uzbek literary language
and identify its representing by various variants, first
of all, should to lean on Uzbek orphoepic norm in
defining its and phonologic value of vowels.

In defining of phonologic value of vowels
should serve as reference point compulsory variant of
vowel in strength position, recognized as sample.
Collection of definition features of this variant serves
as basic for generalized phoneme describing. In
describing of modern Uzbek language phonemes two
features recognized as main: taking part of leaps and
degree of mouth opening. Several features of vowels
loose own feature task for modern Uzbek literary
language. That’s why, it should to be recognized as
relict feature” [10, p. 26].

Generally  speaking, there are various
viewpoints on variants existence, what is
characterized with their frequent contradictoriness.
Some scientists states, that the existence of variants
can reason complexity in language, but others stated,
that their renunciation can bring to impoverishment
of the language. Of course, stabling and grinding of
the language shouldn’t be accomplished at the
expense of renunciation of the variability. Because,
this contradicts principle of variety, which supplies
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literary language with flexibility, adaptability to
condition and situation, and can bring to “lay hands”
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Within the two years after the
proclamation of the Presidential decree “Measures
on further development of the system in teaching
foreign  languages’® adopted on the 10 of
December 2012 [5], great changes have been
introduced in improving the methods of teaching
English language at schools, colleges and higher
educational establishments of our Republic. A
great deal of textbooks, course books, manuals on
teaching English have been published for
teachers, schoolchildren, students of high and
secondary specialized institutions of our country.
A lot of projects have been done as an
implementation of this important document. A new
Presett programme was adopted at the English
Philology = Department in which  Discourse
Analysis, the subject, where we find solutions to
understanding and teaching text beyond the sentence
level was introduced. This article is an attempt in
dealing with such a problem as analyzing written
texts in the classroom.

As Jennifer Wiley said “Written text can be
approached from a variety of disciplinary
perspectives and purposes” [9]. We may distinguish
a number of written text genre. And they are
differentiated by their purpose or function as well as
their structure or form (e.g., narrative, poetic,
persuasive, informative). Within the genres, texts
vary in both their form and their content. That’s
why, we should know that a primary goal of the
analysis of written text is to describe structure and
content.

Doi: &os¥¢ http:/dx.doi.org/10.15863/TAS.2015.04.24.23

Before analyzing a written text let’s try to
answer the  question  “what is discourse
analysis?”’and “whatis a text?”.

Text is one of the main elements that play a
significant role in communication. People
communicating in language do not do so simplyby
means of individual words or fragments of sentences,
but by means oftexts. We speak text, we read text,
we listen to text, we write text, andwe even translate
text. There arelots of definitions to the notion of
text which differs from linguist to linguist. For
instance: For Kress (1985a),text is “manifestations of
discourses and themeanings of discourses, and the
sites of attempts to resolve particular problems”.For
Halliday and Hasan[1,p. 34], the notion ‘text’ is: [A
term] used in linguistics to refer to any passage-
spoken or written, of whatever length, that does form
a unified whole. A text is a unit of language in use. It
is not a grammatical unit, like a clause or a sentence;
and it is not defined by its size. A text is best
regarded as a SEMANTIC unit; a unit not of form
but of meaning.

A text can be any written material: a poem,
story, novel, memoir, or essay and analysis is the
breaking down of something into its
componentparts[9]. According to these criterions
texts are any written materials that haveall concepts
of semantics,pragmatics, lexis, grammar, graphology,
discourse structure and phonology. Examine all these
component parts separately in one text is accepted as
analysis.

Patti Hutchison explains that “Analyzing
involves digging deeper into the meaning of the
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text”’[3]. Analyzing is not only memorizing facts,
names and dates, but also it is needed to examine
more than main ideas and details. When we analyze,
we should develop an educated opinion about what
we have read.

Why do we analyze a text?

Firstly, we analyze any kind of written text in
order to make the meaning of this text clear. After
that we can find a sub-text. It can help us to find the
obvious meaning of the text, as a reader.

Secondly, we analyze the text for comparing it
with  another one. Because, most literary
characteristicsare  investigatedby comparing or
contrasting two or more materials.

From what we begin to analyze?

In  most cases we begin analyzing the text
fromits structure. For this, according to the author’s
decisions about how to present information for the
readers, it should be identified variety of structures to
organize the materials:

Chronological/Sequence. Chronological articles
reveal events in a sequence from beginning to end.
Words that signal chronological structures include:
first, then, next, finally, and specific dates and times.

Cause/Effect. When there are relationship of
cause and effect it would be informational texts.

Problem/Solution. In problem solution texts first
described problem and then presents a solution.

Compare/Contrast. Author uses comparison and
contrasts to describe the ideas to the reader.

Description.Foridentifying the structure of a
text, readers should read it efficiently. Questions that
help readers use text structures to aid comprehension:

e Skim the article for titles, subtitles,
headings, and key words. After scanning the text,
how do you think the author organized the
information?

e Which framework did this author use to
organize  the information? Chronological?
Cause/Effect? Problem/Solution? Compare/Contrast?
Description? Directions?

e Does the author use a combination of
structures?

e How did the author organize the text to be
“reader-friendly”?

e Which text features helped you collect
information from the article?

According to the investigation ofSusan R.
Goldman and Jennifer Wiley “Discourse analysis of
written text is a method for describing the ideas and
the relations among the ideas that are present in a
text. The method draws on work in a variety of
disciplines, includingrhetoric, text linguistics, and
psychology. These disciplines provide ways to
describe and analyze how the structure and content
of the text encodes ideas and the relations among the
ideas™[9,p. 62-91].

Except these investigations there are several
works on “Analyzing a written text”. Among them

Thomas gives the following set of questions as a tool
for use to analyze texts:
Purpose/Context
What the text is about? What "type" of text is it?
Authors

Who are the authors of the text? Is any
biographical information given about them?

What qualifies them to write on this subject?

Audience

Where does this text appear?

What, from the journal or magazine or from the
article itself, can you tell about its anticipated
readers?

Research/Sources

How great a role do previous research and
sources play? When references are used, which ones
receive the most discussion? Which ones the least?

Proof/Evidence

What type of proof, if any, is used to defend
conclusions or main ideas in the text (e.g., references
to other work, interpretations of other work, original
research, personal experience, author's opinions,
critical analysis, etc.)? Try to name every type of
proof that is offered.

Organization

Is the text broken up by sub-headings? If so,
what are they? If not, construct a "backwards
outline" in which you list the different parts of the
text and what purpose they serve. For example:

First two paragraphs: The authors critique other
people's readings of the novel.

Paragraph 3: They explains that their own
reading is more accurate because it accounts for the
details others leave out.

Drawing Conclusions

Review your answers to the above questions.
Use the results of your analysis to answer the
following questions.

1. Review not only the content revealed by
your analysis but also the way the piece was written.

2. How does this text compare and contrast to
others on the same or similar subjects? Identify the
text(s) you are comparing/contrasting.

3. What strategies would you use in order to
prove yourself to be successful writer in this field?

In order to find out how karakalpak students
analyse written texts in the classroom we did a survey.
The survey was conducted among the 2"year
students of the English philology chair. The
purpose of the survey was to identify the most
frequent and effective modes of written discourse
analysis. Let’s see the sampleof student’sanalyzing
written text.In this case instruction.

Instruction

If you want to travel long distances on your
bicycle, you must learn how to mend a puncture. As
soon as your tire becomes flat, get off the bike or you
will damage the wheel. Then turn the bicycle upside
down. Once it is in position, remove the tyre using
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tyre levers or if you have nothing else, use spoons.
When the tyre is off pump up the inner tube. Put it in
some water and turn it until you see bubbles coming
from it. This is your puncture. Before you apply the
patch, you must clean and dry the area around the
hole. After that, you put glue around the hole and
wait until it dry a little. Then select a suitably sized
patch. Stick the patch over the hole and do not forget
to put some chalk.

Unless you do this, the inner tube will stick to
the inside of the tyre. Replace the tube, pump up the
tyre and ride away. | donot know if will you able to
remember all this, but it is worth trying because you
never know when it is useful for you.

Analysis

The text is comprehensive. It was chronological
structured. It is also very explicit and unambigious:
notice how often key words like tyre and puncture
are repeated, consequently how few pronouns there
are. Cohesion is achieved lexically with few
conjucts. The definite article is used frequenty.

In this text content item is “bicycle” and
subtopic is puncture.Lexical cohesion:

e Direct repetitions: bicycle (lines 1,2,);
puncture (lines 1,4) tyre (2,3,4,); then (2,6); until
(4,6); whole (5,6); inner (4,8);
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e Synonyms: replace-remove, bicycle-bike

e Antonyms: before-after, upside-inside,
down-up, patch-puncture

e Hyponyms: bicycle, bike, tyre, puncture,
patch, innertube

e Pronouns: you, your, it, this

e Conjuncts: then, and, or, if, when, until,
before, after, because, but, unless

e Tense: present simple, future simple

e Nouns: bicycle, puncture, tyre, bike, wheel,
spoons, inner tube water, bubble, glue, hole, patch,
area, distance, chalk

e Adjectives: long, flat, worth, useful

e Verbs: want, travel, learn, mend, become,
damage, turn, remove, apply, dry, clean, put, select,
replace, ride, remember

In conclusion, analyzing a written text is a
complicated work. To make a good analysis for any
written text we should work carefully. The criteria of
analyzing the text that are given above will be an
important direction for those who are interested in
written discourse analysis.
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WHOUHUTHUB KAK KOHCTPYKTUBHBIIH KOMIIOHEHT I'JIATOJIbHOT'O CJIOBOCOYETAHMS
B CPEJJHEAHIJIMMACKOM SI3bIKE

Annomayus: B OanHoll cmamve paccmMampueaemcs UHQUHUMUE KAK KOHCMPYKMUGHBIL — KOMROHEHM
271A20IbHO20 CN0BOCOUeMAanUs, npoyecc uouomamusayuu covyemarnus ‘‘shaltungunumus” u eé e6xoocoenue 8
napaouemy 2nazonbHO20 COBOUSMEHEHUSI 8 CPEOHEAH2IULICKOM SA3bIKe .

Knrouesvie cnosa: ungpunumus, 0ondcencmeosanue, UOUOMAmMu3ayus, 2naeoabH0-00beKmHAs KOHCIMPYKYUs,
CYENIEHHOCMb, CEMAHMUKO- PYHKYUOHATbHYIE CBOUCTNEA.

XapakTtep YCTOMYMBOCTH (DYHKIIMOHAJIBHBIX CnoBocoueranue “mot+uHGUHUTHB” BbIpaXKaeT
CBA3el B CJIOBOCOYETATEeNBHBIX  IpoIleccax “3HaYeHUe JIOJDKEHCTBOBAHHE B CHIIY BBIHYKIEHHBIX
CpEHEaHTJINUCKOT0 Iepuoja IO3BOJSET HAMETUTh obcrositenscTB”.  OHO  SBISETCS  HEaJeKBAaTHOM
JBa CMHXpOHHBIX cpe3a: koHer XI-XIII Bexa u XIII- (yHKOEEH ITAHHOTO CHHTAKCHYECKOTO COYCTAHWUS.
XV BB. [Ipu 3TOM (POpMaNBHEIN KOHTEKCT MOIACPKUBACTCS

B  paHHecpenHeaHTNIHMICKHN — mepuox  [1mo HapeunsmMu Tuma nede, ned lunge: ...for pi euriche
CpPaBHEHHIO C JIPCBHEAHTIHHCKOM| IPOU3OILIH mon ham mot nede holden [10, c¢. 3,25]; ...hwon ge
CYILIECTBEHHBIE HU3MEHEHUs IJ1arojibHO nede mote speken [10, c. 3,25];...swerep pet he mot
MapKHPOBAHHON COYETAEMOCTH: nede [10, c. 42, 21].

1) B  ¢yHKUMOHANBHO-BAPUAHTHOM DALY 2) ®opma HaACTOSIEr0 BPEMEHH YXOIUT Ha
JOJDKEHCTBOBAHMS ~ IIPEJCTABICHBI C  PaBHOIL nepudepuio  (yHKIMOHAIHHO-BAPHATHBHOIO psiAa
CTENEHbI0 y3yanbHOCTH Qopmbl: “shal [mot, ouh] + Oymymiero  JAeWCTBHs.  BeaymmM  3JeMEHTOM
WHQUHUTHUB” . (YHKIIMOHAJIBHO-BAPHATUBHOTO  Psifla  CTAHOBSTCS

Buytpn psma oTmedaeTcs CeMaHTHUYECKOE JIEKCUYECKNEe  BAPHMAHTBI  MOJEIM  MOAAIBHOTO
pa3MeXeBaHHE €ro COCTaBHBIX WICHOB B paMKax cozepkanus. [Ipu 3TOM OTCYTCTBYeT 31ech Kakas-
o01ei GyHKINN 10JDKEHCTBOBAHMS. mibo  cemaHTHYeckas — aunddepeHumpanus.  OTo

Tak, cinoBocoueranue  “‘ouh+HHPUHUTHB” MOJTBEPKIAET B3aMMO3AMEHAEMOCTb B  Pa3HBIX
BBIPXKAET 3HAUCHHE ‘‘JOJDKEHCTBOBAHHE B CHITY PYKOIUCSIX OJJHOTO TEKCTa.

MOpaIbHO-ITHYECKAX MOTHBOB Cp.: B “Bpyre” Jlasmoma:... ....pat we

Ge owen penchen of god eueriche time [10, c.

th to ki lleth haben [11, c. 550
25, 21]; as man ouh to donne [10, c. 28, 12] uncouthne mon to kinge wolleth haben [11, ¢. 550] u

BO BTOpOI1 pykommcu: scullen haebben,
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“Onucanne ku3HH cBaror  HOmmanser™:...

1. . leafdi quoth he leaf me ich the chulle seggen
[4, c. 34] u Bo BTOpOI#t pyKommcH:...lefdi quoth he lef
me ant ich the wule seggen [4, c. 27]

K XIV B. QyHKIHOHANbHO-BAPMATUBHBINA psI
JTIOJDKCHCTBOBAHUS TPEACTABICH JBYMS YICHAMH:
“shal [moot] + uHGUHUTHB.

Coueranue “moot+uHPUHUTHB” UMEET JBa
3HAYEHMS: JIOJDKEHCTBOBaHHE B CHIIy 1) MOpaibHO-
JTHYCCKUX MOTHUBOB U 2) BHEUIHHX OOCTOSTEJIBCTB.
[Ipruém BTOpOE 3HAYEHNE JTUIIF HAYWHACT BXOIUTH
B yroTpeOeHue.

Yro Kacaercs CIIOBOCOYETAHUS
“shal+mHGUHATHB”, TO OHO SBISETCS Y3YyaJlbHO
BEIyLIUM B 3HAYEHUM “‘IOJDKEHCTBOBAaHUE B CHIY
MOpAIIbHO-3THYECKHUX  MOTHBOB’, a  dopma
HACTOSIIIEr0 BPEMEHM SIBJISIETCS OKKa3HOHAIbHBIM
9JNIEMEHTOM  (PYHKIMOHAIbHO—BapUAaTUBHOTO  psizia
Oynymero  nedctBusi. B cBi3m ¢ 3THM
AN.CmupHUIIKME JefaeT Takoe o0o6menue: “B
CpPEHEaHTJIMHCKOM  IOCTENEHHO  co34aéTrcs U
aHanuthyeckas Qopma Oynmymiero BpemeHu. B
JPEBHCAHTIIMACKOM OJHUM W3 OCHOBHBIX CPEICTB
OTHECCHMsI OCUCTBUA K Oynmymemy Obuta ¢opma
HACTOSIIETO BpEeMEHHU B COYCTaHUH c
COOTBETCTBYIOITUMH 00CTOSATETECTBCHHBIMH
HapeYHsIMH, BBIPKAIOUINMHA OYAYIIHOCTh, TO €CTh
Oynmyniee BBIPRXAJIOCh 4Yalle BCETO JICKCHYECKH.
[MpaBna, anst BBIpaKEHHsI 3HA4YCHUS OyAYyLIEro B
JPEBHEAHINIMICKOM  HWHOTAA  YHOTPEeOJsUIUCh U
rmarojel  sculan  “momkeHcrBoBath” W willan
“XeNaTh”’, HO OTH TJIAroJjibl, Kak MpaBUII0, COXPAHSIIH
cBOE COOCTBEHHOE JIEKCHMUYecKoe 3HaueHue. B
cpenueanriuiickoM riaronsl shullen m willen Bcé
yame yYTPaYMBalOT JIEKCHYECKOe 3HAYCHHE U
CTaHOBATCA JHIOIb  (POpPMaJbHBEIM  ITOKa3aTeleM
Oyaymero Bpemenu. Ho ananmmtmdeckas ¢opma B
STOT MEPUOJT €€ HEe M30JIMPOBANACH OKOHYATEIHEHO

or COOTBETCTBYIOIINX CHHTaKCHYECKUX
cioBocouetanuit’ 1, c. 123].
B T000M ciydae coueTaHue

“shall+uHGUHUTHBY 3aHUMAET BEOyIllee MECTO B
(yHKIMOHAJIBHO-BAPUATUBHOM  psiiy  OyJyluero
BpeMenH [2,c.480-481].

Cp. cienyromiie NoaTBeP K ICHH:

1. IlepeBon Tpesussl “Polychronicon”cnenan B
XIV B. U COIEPKUT BCTaBKU HEU3BECTHOI'O aBTOpa
XV Beka. JlatuHckas ¢opma OyIymiero BpeMeHH
PETyIspHO nepenaércs CJIOBOCOYETAHHEM
“shall+uadpuHUTHB”.

2. Kbokcran B ‘“Dialogeues in French and
English” nepena€r ¢panirysckoe Oyaymiee Gpopmoit
“shal+uapuanTu” [will mepemaér cooTBETCTBEHHO
vouloir].

3. O06 ymoTpeOUTENTLHOCTH CIOBOCOYETAHUS
“shal+uHGUHUTUB” B MO3MHE-CPEIHEAHTITMHUCKII
HepHO. CBUJICTEIIbCTBYET BO3MOXKHOCTb
ynorpebnienuss npu shal mpeaukaTuBa, KOTOPBI

BBIPAKAETCSI OIHMM W3 JIEKCHYECKHX BapHUaHTOB
MOJIEITH MOJATBHOTO COAEPKAHUSL.

Cp. MTOITBEpANTEIILHBIC
peanu3anuu:

1)  Crisey de shal not con ne knowen me [3,
c. 1404];

2) Manye thynges...which thou shalt not
mowe suffre [3, c. 2656];

B pa3BuTHM CHHTaKCHYECKOTO COYETaHUS
“shall+waUHITHB” 3HaMEHyeT HOBBIH  OTall.
IIpouecc ceMaHTHMUECKOW BapUAaTUBHOCTH BHYTPH
(YHKIIOHATbHO-BAPUATHBHOTO psina
“IOJDKCHCTBOBAHMS 3aKaHUMBACTCS 3aKpeIUICHHEM
CEMaHTHYECKUX  pacxoxaeHuil. B  wurore 3a
“shall+uHpuHNTHB” 3aKkpernIsieTcs [B paMKax oOIei
byHKIMH JIOJDKEHCTBOBAHUS | 3Ha4YEHHe -
“nepcoHnpUIMPOBaHHOE” JIOJDKEHCTBOBaHUE |8, C.
121-122] — HeoOX0AUMOCTh BBITIOJIHEHUS JIEHCTBUS,
UCXOJSIast OT TOBOPSILETO.

ITockonbky MOJANBHBIH (hakrop
sKcTpacyObekTuBeH [9, c¢. 124], moctoibky
BBIIIICOTMCUCHHOE 3HAYEHHE peaM3yeTcs JIHIIb
TOrJa, KOTJa areHT MAEHCTBHS HE COBIIAJACT C
TOBOPSIIMM.  ATEHT  JEWCTBHA  Kak  OOBEKT
JIOJDKCHCTBOBAHUS TIPEIICTABIISICTCSA B BHICKA3bIBAHUH
SKCIITHIUTHO. CyObekT JOJDKCHCTBOBAHUS
UMIUIMLIUTEH: 93To roBopsmuid. Otciona aaHHOe
3HAYEHHE PEeaNTM3yeTCsl JIMIIb CO BTOPHIM U TPETHUM
JUIOM  CcyOBekTa, MO0 AiId TepBOro  JMIa
MIPOTHUBOIIOCTABIICHUE areHTa JEUCTBHS u
TOBOPSILLIETO HE pelieBaHTHO. B cBoro ouepenp
coueranue ‘‘shal+WHQUHUTHB” C TEPBBIM JHIIOM
MIPEBpaIacTCss B CBOCOOPA3HYI0 MAMOMY OyIyIiero
BPEMEHH.

ITpouecc UANOMAaTH3AIMN coYeTaHus
“shal+uHUHUTHB” U e€ BXOXKICHHUE B MapaurMy
IJIaroJIbHOTO CIIOBOM3MEHEHHSI CBSI3aHBI:

1) ¢ ceMaHTHUYECKHUM pa3MeXEBAHHEM BHYTPH
(YHKIMOHAJIBHO-BAPUATUBHOTO psiia ‘“KelaHus” |
COOTBETCTBEHHO C BXOXIEHHEM €ro B CHCTEMY
UINOMATHYECKUX (HopM,

KOHTCKCTBI

2) ¢ ¢opmansHOi nuddepennmanueii B
(YHKIMOHAJIBHO-BADUATUBHOM  psily  OyZyIIero
BPEMEHH.

B pe3yiibTaTe OSTOr0 JiBa YJICHA BXOIAT B
HapaI[I/IFMaJ'IBHHﬁ pAA BMECTEC KaK BapUAHTBI OZ[HOﬁ
H TOM ke Hapa,I[HFMaTI/I‘IGCKoﬁ CIIOBOCOYETATEIIHbHOMI

€IMHULIBI JUIs pa3sHBIX KOHTEKCTYaJIbHBIX
OKPYXECHU.
Wupunntus aKTHUBHO y4acTBYET B

CPEIHEaHTINICKOM S3bIKE IIPH 00pa30BaHUHU JPYTUX
CHHTaKCH4eCKHX o00opoToB. OTmeTruM Hambojee
XapaKTepHbIe U3 HUX.

Ob6opor ¢ WHOUHUTHBOM,
yCIIOBHE:!

To considre these wordes, one ought greatly to
marveyle...[6, c. 350] [“Ecnu y4ecTs 3TH cilOBa, TO
CIIEAyeT OU€Hb YAUBIATHCA...” ).

BBIPAYKAIOLIUI
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Ye are grately to blame for to displease kyng [3,
c.317]

[“Bac ciemyer oueHp MOpHIATH 3a TO, YTO BEI
JIOCTaBUJIM HEYJOBOJIBCTBUE KOPOJIIO™].

Haubonpuieli 4acTOTHOCTBIO — yIOTpeOJICHUS
omm4aeTcss 000poT ¢ HMH(OUHHUTHBOM, KOTOPBIH
numeeT 3HaueHue uenu [Kcratu, oH ObuT yiKe IIMPOKO
pacnpocTpaHEéH U B IPEBHEAHTTTHHCKOM]:

...But prechith not, as freres don in leute to
make us for our olde synnen wepe [3, c. 27§]
[...”Ho He umTaeT mpomoBenei, MOoJ0OHO IPyruM
MOHAaXaM B IIOCTY, YTOObI 3aCTaBUTh HAC OIIAKUBAThH
CTapsle Tpexu’[;

Manie man,is frend fortomunen, made
liknesseafter dewunen [2., ¢. 687] [“Muorue oy,
4TOOBl TIOMHUTH CBOMX JpY3€i, Jenanu, COrJIacHO
o0bI4ato, ux u300pakeHus .

3necb MHQUHUTHB wHcnonbdyercss ¢ forto.
OJIHaKO OH HEC BBITCCHUJI OKOHYAaTECJIbHO
uHduHUTHBA C to. B cpemHeanrnuiickoM [ocobeHHO
B II03IHECPEIHEAHTTHHCKOM obe bopmbI
YIOTPEOIIAIOTCS MapalieIbHO.

Tax, Ixedpu Yocep ymoTpebnser nHOUHUTUB
¢ to A1 BhIpaKeHUs e Hapsny ¢ for u to:

The constable of the casteldoun is fare to seen
this wrak [3, c. 512]

[“JIBopenikunii mocnemm! BHU3 K MOPIO, YTOOBI
MOCMOTPETh Ha pa3duToe CyaHo”].

Taxum o0OpazoM pa3BuTHE OOBEKTHOM
KOHCTPYKLIMH C MHOUHUTHBOM XapaKTepHU3yeTCs B
AHTJIUHCKOM SA3BIKC IIOCTCIICHHO, MECIJICHHBIM
U3MCHEHHEM, pACIIMpEHHEM, YTOYHCHHEM e
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PHYSICAL AND CHEMICAL AND ELECTRIC INDICATORS OF THE
MICALEX

Abstract: Physical and chemical properties of a micalex are defined by quality of initial materials and
technology of its production. In an assessment of quality of a micalex as dielectric, specific superficial resistance
has crucial importance. The size of superficial resistance is in limits 10 — 10% of Ohms at normal relative
humidity and substantially depends on a condition of a surface, and also structure of a blanket.
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PU3NKO-XUMHNYECKHUE U JIEKTPUYECKHUE ITOKA3ATEJIN MUKAJIEKCA

Annomayusn: Qu3uKO-XUMUUECKUE CEOUCMBA MUKATIEKCA ONPEOeSIIOMC sl KAYeCmMEOM UCXOOHBIX MAMEPUATIOB
U mexHonozuel e2o u3eomogieHus. B oyenxe kauecmea mukanexca, Kax OudieKmMpuKd, y0eibHoe HOBEPXHOCTNHOE
conpomueienue umeem pewaiowee 3Havenue. Beauuuna nosepxHocmmuo2o conpomugieHust Haxooumcs 6 npeoenax
10%° - 10 Om npu HopmanvHOUi — OMHOCUMENbHOU 6LANCHOCMU U 6 3HAYUMENLHOLU CMenemy 3asucum om
COCMOSIHUSL NOBEPXHOCIU, A MAKIHCE CIMPYKMYPbl HOBEPXHOCMHO20 CILOSL.

Knrouesvle cnosa: mukaiexc, no8epXHOCMHOe CONPOMuUGIeHUe, PUUKO-XUMUYECKUE CEOUICMEA.

Kpucrammsl  cmompl  sSBISIOTCS  HambOouiee D10 00yCIOBIMBAET pa3lH4He HICKTPUIECKUX
YHUKaJIbHBIMA MIPeJCTaBUTEISIMU Mupa CBOWCTB CJIFOJIBI B IBYX OCHOBHBIX HAIPaBJICHUSAX Ha
KPHUCTAJUIMYECKUX TeNl. JlJIi HHUX XapakTepHO PE3KO HECKOJIBKO  TOpsAAkoB. Takum  oOpasom, ams
BBIP2)KEHHOE HW3MEHEHHE (DU3NYECKHX CBOWCTB C ¢busnyeckux CBOWCTB CITFOJTBI XapakTepHa
HarpasJIeHHEM. JTO O0OYyCIIOBIEHO CBOeOOpa3neM HeoOblHaifHoO  OoJjblIas — aHW3OTPOIUs, KOTOpas
KPHUCTAJNIMYECKOW CTPYKTYpBI: OOJIBIION 3HEpruei MUPOKO Hucmomnb3yercs. Ilpum 3ToM HeoOXxoaumo
CBSA3M YACTHI[ B IAKeTe M 3HAYUTENHbHO MEHBILEH MOCTOSTHHO yYHUTBIBaTh, UYTO PSJIOM C BBICOKHMH
MEXAy TMakeTaMH TII0 IUIOCKOCTH COBEpIICHHOM 3HAQUEHMSIMM TE€X WIA MHBIX XapaKTepHCTHK B
crnaiiHocTH. CrieACTBHEM 3TOW aHHU3OTPOIHHU  CHI KpHCTajUle CYIIECTBYIOT W HHU3KHE: sl 3TOTO
MEXaTOMHBIX  CBfi3efl  fABIAETCI  CIOCOOHOCTB JIOCTaTOYHO JIMIIb M3MEHHUTh €ro OpHEHTAlMI0 Ha
KPUCTAJUIOB  CIIOJbl  PAaCLICIIATLCS HA  TOHKUE 90°.  OCHOBY KpUCTAILIMYECKON CTPYKTYpBI CIIIOJ
IUNIOCKONapalleNbHble  IUIACTUHKM  3HAYUTEIbHOMN COCTaBIISICT TUIOCKHH JIBOWHOM KPEMHEKNCIIOPOIHBIIN
IUIOIAIM, TO €CThb HCKIIIOUMTENBHO BBIPAKCHHAS nakeT. C HapyXHBIX CTOPOH MakKeThl OrpaHUYECHBI
AQHM30TPOMNHUS MEXaHUYECKHUX CBOICTB. OCHOBAaHUSIMH  KPEMHEKHCIOPOAHBIX  TETPadAPOB.

Crnoucroe pacrpefesieHre 9acTHIl B CTPYKTYpe JlBa »>nMeMEHTapHBIX CJOS KPEMHEKHCIOPOIHBIX
MPHUBOAUT K BBICOKOW TEIUIONPOBOTHOCTH BJOIH TETPadIpOB PACIIONOKEHBI TaKUM 00pa3oM, YTO HX
cioeB. Hanmane cBoeoOpa3HBIX M3BMIIMCTHIX MYCTOT OCHOBAaHHUS HAXOJATCA CHAapyXXd, a BEpIIUHBI
U KAHAJIOB B MEXKIIAKETHBIX 30HaX KpHUCTaUIa U oOpareHsl BHYTpb. ATOMBI KPeMHHUS Si HaXOASTCS B
YIUIOTHEHHBIX 0apbepoB W3 aTOMOB MEXAYy HHUMH LEHTpax TeTpa’JpoB, a B HX  BEpUIMHAX
co3JaeT PEe3KO0  OTJIMYUTENbHBIE  YCIOBHSA  JUIS pacnosioxkensl aTombl kucnopoja 0. ['mapokcunbHble
JIBUDKECHUS HOHOB BJI0JIb CHaHOCTU u rpynnsl OH cBsizansl ¢ amomuHueM AL, marHuem
HNEePHEHIUKYIISPHO K HE. Mg, wumm xenesom Fe; momydaercs mpouHO
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CBSI3aHHBIA JBOIHOI CIOH, B KOTOPOM OCHOBAHUSA
TETPa’pOB HAXOMAATCS B KaXIOM U3 Hapy>KHBIX
CIOE€B, a MEXIy CpEeJHUMHU JBOMHBIMHU CIOSIMU
pasmernarorcst aroMbl kanus K.

Obnamasi CXOOHBIMH 3JIEMEHTAMH CTPYKTYPHL,
CIIOABI B TO JK€ BpPEMs OTIMYAIOTCA CIIOCOOOM
COWICHEHUS1 UX B NAKEThl, NIPUPOJOW U SHEPrUEH
CBSI3M MEXIY IOCICIHUMH, XapaKTepOM 3acelICHUs
TETPa3PHUECKUX M OKTadAPHYECKHX ceTokK. [lpm
packanbIBaHUU KPHCTaJLIOB CITIOJIBI
npeuMylecTBeHHO pByTcs cBsu  AL-O, Si-O
paciierienueM  Oojiee  BEPOSITHO — paspylleHHE
cnaboii ces3u K-O, a takke ocnadinenue cBssu AL-
0. IToaTomy Ha MOBEPXHOCTHU CIION
obnapyxwusatotcst K, Mg , O u wactuuno AL u Si.
Tak kak ycmnusa BajeHTHBIX cBs3eir K -O paBHBI
1/12, to wmomet K ®w Mg ¢ HamoioBUHY
HEKOMIICHCUPOBAaHHBIM 3apsiioM, OyIyT HENpOYHO
YIEpKHUBAThCSA TOBEPXHOCTHIO CIION, IUIOCKOCTD
crmaifHocTh  OyJgeT  COCTOSTh W3 aHHOHOB
KPEMHEKHCIIOPOAHBIX TeTpa’apoB. Ha TopueBbix
yyacTkax OyAyT NPHCYTCTBOBAaTh MOHBI AIIOMHHUS,
KHCJIOPO/a ¥ YaCTUYHO KPEMHHUSL.

MEeXIIIIOCKOCTHEIE CBS3M  Haubojee cialkle,
9TO U TMpOSIBIAETCd B BECbMa COBEpPIICHHOU
craifHOCTH, TO €CTb  KpHUCTAIBI  JIETKO
PacLIEIUISIOTCS 0 MEXIIAKeTHBIM IIJIOCKOCTAM. DTH
TUIOCKOCTH COBIIA/IAIOT c IUTOCKOCTSIMH
3JIEMEHTApHOU sYelku Kpuctayuia. KoHueHTpauus
aTOMOB B MEXIAKETHBIX CIIOSIX IIPHMEPHO B TPH pasa
MEHBIIIE, YeM B JIPYTUX HAIpaBICHUSIX B KPUCTAILIE,
a TI03TOMY CHJIBI B3aMMOJACHCTBUS MEXTY NMaKeTaMH
Ha OJVH TIOPSIOK MEHBIIEC BEIMYMHBI BHYTPEHHHX
cHiI. OJTO OOCTOSTENLCTBO  SIBISIETCS  OCHOBHOI
MPUYUHON PE3KOT0 pa3iauyust (GU3HYECKUX CBOMCTB
CIIOJ B JBYX HAIPaBICHUAX: IAPAJUICIBHOM H
HNEPIEHAUKYJSIPHOM  IUIOCKOCTH  cnaiHocth.  Ilo
TEPMHYECKMM M XHUMHYECKHM CBOMCTBAM CIIOJA
o0najaeT BBICOKMMH XapaKTepPUCTUKAMH, a OTH
MapaMeTpsl B CBOIO OdYepellb, BIMSIOT HA CBOMCTBA

MHKaJleKca. B 3JIeKTpOM3OSAIMOHHOW — TEXHHKE
MPUMEHSIOT, B OCHOBHOM, (hroromut
KMgs3[SizALO10] (OH), u MYCKOBUT
KAL;[SiAlO0](OH)2. Cmroma o0nanaeT BBICOKAMH
JJEKTPUYCCKUMH  XapaKTePUCTUKAMHU,  HU3KUMHU
JUDJICKTPUICCKUMHU MOTEPSIMH, BBICOKUMH
MOBEPXHOCTHBIM ¥ OOBEMHBIM  YACIbHBIMHU
3JIEKTPOCONPOTUBIIEHUSIMHU, BBICOKOM
JNEKTpUYEeCcKoi  mpodyHocThio. OnHa  obOnmamaer
00IBIION MEXaHHUYECKOM MIPOYHOCTHIO,
HETOPIOYECThI0, XHMHYECKOH yCTOHuMBOCTBIO [,
c.76].

Hauboiee TOJIHOE HCII0JIb30BAHUE B

3IEKTPOU3O0IAUOHHON MPOMBIIUIEHHOCTH HAXOJUT
MYCKOBUT: OH BblAep:kuBaeT HarpeB 1o 600°C.
@oronuT SABISAETCA TUTPOCKONMYHON CHIONOM: MO
cBoeil mpupojse OH Oojee MArOK U TpyJHee
paciiersieTcss Ha TOHKHE CIOH IO CPaBHEHHUIO C

MYCKOBHTOM, HO 00Jiee TEPMOCTOEK U BBIIEPKHUBACT
Harpes 10 800°C [4, c.111].

TepmocToliKOCTh KpUCTAIOB (UIOTONHMTA HA
200-300° BeIe, wem MyckoBmTa [5, ¢ 59] . D10
OOBSICHAETCSI T€M, YTO U (IIOTOIHUT, © MYCKOBHUT 10
temneparypsl 400 C BBIIEISAIOT MPUMEPHO paBHOE
KOJINYECTBO Ta30B. IIpy MOBBINIEHUHN TeMIEpaTypsl
Ha 100 C mHabmomaeTcsi pe3Koe YBEIHUYCHHE
Ta30BBIACICHNS Y MyCKOBHTA, TTIaBHBIM 00pa3oM, 3a
cueT BbIXoza Bojbl. Jlyist duoronuTa ra3oBblIeIeHIe
MPaKTHYECKH OCTAETCs Ha YPOBHE IPOIpeBa IpH
400 °C [7, ¢.97].

Herunpoxcunanmro  ¢uororura [8, c. 102]
CBS3BIBAIOT C yJAJICHUEM CTPYKTYpHOW Boabl. s
Hero o6JacTh AErHIpOKCHIAIUK cocTaBugeT oT 800
g0 1000 C. YuutsBas CTpYKTYpHBIE OCOOEHHOCTH
KPHCTaJUIOB ~ CIIOJBI, €€ CJIOHCTOCTh, AaBTOPHI
MIPe/NIoNIaraioT, 4ro oOpa3oBaBIuascss Bojxa Oyner
KOHIICHTPHPOBATECS B MEXKCIOCBOM IPOMEXKYTKE,
oOycioBnmBasg  IU(PGY3HOHHOE  COMPOTHBIICHHE
yAAJEHHOW BOABI W3 MEXKIMAKETHOM 30HBL. [
00pa3oB ApsOMIOBCKOTO (IIOTONHUTA B MHTEPBAJC
700-900°C mpoTekaeT Ba mporiecca yaaaeHus BOJIbI
(Boma ymamseTcss ©O JBYM MexaHu3MaM). B
untepasie oT 700 mo 800°C mpoHcXOaUT yaaaeHue
BoAbl B gup¢ysuoHHoMm pexume. [lpu  800°C
MPaKTUYECKH  3aBeplliaeTcss IpoLecc  yIaleHHs
MexcinoeBoii Boapl, a Beime 800 C HaumHaeTcs
MIPOIIECC IETUAPOKCHIIANNY - yOAJICHUE XUMHIECKU
cBsi3aHHOH BoAbl. Y ¢uoromutoB Kararax n Kosmop
Ipouecc ACTHAPOKCHIALMKM HAaYWHAETCI B TOT
TIEpHO/, KOTJZIa BBIICIICHUE MEXCIOEBOW BOIBI €IIe
HE  3aBEepIICHO, TOrJa Kak y  o0pasioB
Apsi6unoBcKoro  (IoromnuTa, IMpoOIEcC yOaleHUS
MEKCIIOEBOH BOJBI 4eTKO pasrpaHudeH. [lpu
U3y4YeHUH NpHupomHoro ¢ioromuta [9, c. 47] 6buI0
BBISICHEHO, YTO Yy HEro IMOTepsi MacChl BOJBI
HNPOHMCXOINT B TPH dTama: BEIXOJ aJCOPOMPOBAHHOIM
Bogabl - 40-220°, mexcinoeBoii Boabl - 220-900°,
yaajgeHne KOHCTHTYIIMOHHOW BOJbI - 960° u BbIIe.
Cirofia, OTJIMYAOIIASICS TTOBBIIICHHBIM COJIEPKaHHEM
¢Topa, sBiIsETCS OOJIee TEPMOCTOHKOM.

SIBreHne pe3KOro yBENWYEHHs Ta30BbBIICICHHS
NP TOBBIIICHHBIX TEMIIEPaTypax y KPHCTAIIOB
MYCKOBHUTa OOYCIIOBJIEHO NerHaparanuell HeKOTOpon
YacTH OKTa3/IpOB CTPYKTYPHOTO MOTHBA, BCIIEACTBHUE

4Yero  KpUCTaI ~ pacTPEeCKHBACTCs,  CO37aBas
6HaFOHpI/ISITHI)Ie YyCJ10BUA I BbIXO/Jla Ia30B, INIABHBIM
o0OpazoB, Bogel. B pabore [29, c.123]
paccMaTpHBAIOTCS  PEHTTCHOBCKUE  HCCIICOBAHUS
¢noromutoB. OHM MMOKa3aiu, YTO OOIIWM IS BCEX
SIBIISETCS HaJIN4ue cepun OTpa>KEHUH,
COOTBETCTBYIOIIMX  BbIcoTe cyosi  doo1, paBHOH

npumepHo 20 A. B 3Ty cepuro X0OpoIIo BOUCHIBAIOTCS
00bIuHbIe 1t (roronuTa oTpakeHust ¢ door = 10 A.
Pentrenorpamma, coiepskaiasi TONbKO OTPaXKEHUs C
Ha3BaHHBIMU doo1 , TMOTydeHa Jumb oT KoBropckoro
¢uoronnra. Ha peHTreHorpaMMax BCEX OCTAJIBHBIX
(noromnuTos, a HUMEHHO AngaHcKkoro u
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CIIOTHCKOTO MECTOPOXKIIEHUH, MPUCYTCTBYIOT OT COOTBETCTBYIOLIETO  OTPaXXEHHUsA,  SBJISAIOLIErOCs
OJHOM 10 HECKOJbKHUX CEpUH OTpaK€HUH C COCTaBHOM YaCThIO OTPaKCHUS HCXOAHOW (ha3pl. B
paznmuunbiMA dgoi. BBISABICHO, YTO KOJUYECTBEHHOE pesynpTate  (haszoBOoro - mepexoga  obpasyercs
OTHOmeHHe (a3 - TpUMeced SBIACTCS  HWH- CTPYKTYpa, HMEIOIIas MCHBIIIHNI 00BeEM

JTUBHIyaTbHOW XapaKTePUCTHKON KaKIOro oOpasia.
Dnoronutel Konopckue " CHroasHCcKHAE
XapaxTepu3yroTcs HammareM ¢assl ¢ doo1 paBHBEIM 14
A. Kpome orofi  ¢a3sl  IPHUCYTICTBYIOT B
HE3HAYUTEIBHBIX, KommdecTBax (assl ¢ dooi, paBHBIM
npumepHo 11 u 13 A. CooTHoIIEHHE UHTEHCUBHOCTH
CaMBIX CWJIBHBIX OTPKCHUH KaXKIOW CEpHU MOXKET
CITy’KUTb MEpOH CPaBHUTENBHOM OLIEHKH COJECPIKaHUs
(a3 B obpasue. Tak HamOoJblIee KonmuuecTBO (a3 ¢
dooi, paBueiM 14 A, coxepxurcs B Komopckom

¢moronure. PenrtreHorpammet AngaHckux
(orormroB  Oonee pasHOOOpasHeL. Hapsimy ¢
LeTI0YNCIICHHBIMU CepHsAMHU OTpaKeHHS

MIEPECIIOCHHBIX CTPYKTYpP ¢ dooi. paBHEIMH 16 A (9 +
7) , 24 A (10 + 4) B OCHOBHOM, NIPHUCYTCTBYIOT
orpaxeHust ¢ dooi paBHBIC mpuMepHO 7,5 A. Takxke
M3BECTHBI PabOTHI MO HMCCIICIOBAHHIO CIIOABI TIPH €e

OO0Jy4YeHHMH  MHTCHCUBHBIM  3JIEKTPOMAarHUTHBIM
n3aydenueM [ 10, ¢.12] . beutn u3ydeHsl CTpyKTypHBIE
U3MEHEHUs MOHOKPHCTAJIJIOB ¢noronura

KoBmopckoro MecTopoxIeHHs MpHU HarpeBaHUH B
uHTEepBase Temmeparyp oT 27 no 977°C u
Bo3zeiicTBue MK-ma3epHOro u3IydeHHs Ha CIIOAY
MYCKOBHT.

PesynbraTst TEPMOPEHTTCHOTPahUIECKUX
UCCIIEOBaHNH  (IIOTONUTOB MOKA3alId, 4TO JI0
temieparypbl 527°C cylniecTBEHHbBIX U3MEHEHUHN Ha
I(pakIMOHHONW KapTWHE HE HaOMIoIaeTcs, HO NpH
Oosee  BBICOKOW  TeMmmepaType OHH  JIETKO
(uKCupyroTCA. ITpumedaTensHBIM SBIISIETCSA
pa3NuHbIi XapakTep W3MEHeHWs! BeJIMYMHbI door U
Boon B crienyromux apyr 3a Ipyrom MUKIIaX HATPEB -
oxnmaxaenue. 3aBucumocth  doo=f(T) sBIseTCsS
IIPAKTUYECKU JIMHEWHOM M IpU BTOPOM Harpese
TOYHO BOCIIPOM3BOAMT aHAJOTHYHYIO 3aBHCHMOCTh
MIEpBOTO HarpeBa B IEPEKpPHIBAIOIIEMCS] MHTEpBaie
TEeMIlepaTyp W TIpoJOJDKaeT ee Xox mpu Oonee
BhIcOKUX Temmeparypax KTP do=16*10K -!. Ilpu
temrrepatype 727°C Bo ¢utoromute oOpasyercs HoBas
KpHUCTaJIM4YecKast (asza, COXpaHSIOMAsACs —Iocie
OXJIQKACHUS W TOCIEAYIOIINX IIMKIOB HArpeB -
OXJIaX/IEHHE BO BCEM TEMIIEpaTypHOM HHTEpBaje U
OTJIMYANOIAsAC oT HUCXOJHOU MEHBIIUMU
3HayeHHus MU doo1 1 Oonee BbicokuM 3HaueHueM KTP
doo1= 18,7-10- K-' . Ilpu temmeparype > 527°C
HaOMromaeTcss poOCT  MONYIIMPHUHBI  OTPAKEHHS
HUCXOAHOU (ha3pl, CBUACTENBCTBYIONIEH O TpoIecce
pacciioeHus o0pasua, T.e. YMEHBIICHHS pPa3MepoB
OKP B  HampaBieHuu, HEPIECHIUKYIIPHOM
TUIOCKOCTH CIIAHOCTH. Y BHOBb BO3HUKIIEH (ha3bl
9Ta XapaKkTepUCTHKa HMMeEET HanOoJbliee 3HaueHHE
IpH TEMIIepaType BO3HMKHOBEHUs (asbl, a 3areMm
ymensbiiaercs 1o 877°C. Ilpu HarpeBaHuu, 0 Mepe
YBEJIMYEHHUS COJNIEpXKaHWA HOBOW (a3sl B obOpasie
MIPOMCXOIHUT YBEJINYEHNE HWHTEHCUBHOCTH

3JIEMEHTAPHON AYEMKH IO CPaBHEHUIO C MCXOJHBIM
kpuctauioM. OCHOBHOI BKJIaJ B M3MEHEHHE 00BbeMa
BHocut mapamerp "C". Taxum oOpasom, ¥y
(JIOTONINTOB  YCTAHOBJICH BBICOKOTEMIICPATYpPHBIH
pa3oBeIii mepexon. B pesymbrate oOpasyercs
KpHCTaJUTYECKast (a3za, XapaKTepu3yIoascs
MEHBIIMMH 3HauYeHHsMH 0a3aJbHOTO Mapamerpa
o0beMa DJJeMEHTAapHOW sYelKH, ycToWumBas B
LIMPOKOM TEMIIEpaTypHOM HHTEpBalie. Y MEHbLICHHE
TapaMeTpOB SBJISIETCS IJIaBHBIM OTJINYHEM (a30BOTrO
nepexoga BO, (UOromUTrax OT  IEPEeCTPOUKH
CTPYKTYPbl ~MYCKOBHTa IpH HarpeBaHuu. Y
MYCKOBHTOB, B pe3ynbTare nporecca
JETHIPOKCHIAK, obOpasyerca ¢asa, wumMeromas
OoJpIINie, TI0 CPABHEHUIO C MCXOMHOW CTPYKTYPOH,
3HaueHus "C" um "V". Jlnd OLEHKM Xapakrepa
HN3MEHEHHH, IPOUCXOAAIINX B CTPYKTYPE MYCKOBUTA
non nevicteueM HMK-mazepHoro wusmydeHus, Obuin
MIPOBE/ICHBI MapaljiebHbIE UCCIEI0BaHUS 00pPa3IoB,
MOJBEPTHYTHIX ~IIPOTpeBYy MNpH  (PUKCHPOBAHHBIX
Temmneparypax U Bo3geiictButo MK-mazeproro
W3ITy4YEHHS Pa3IMyHON MOITHOCTH.

ABTOpamu ObLTa HMCClieoBaHa 00JacTh 4acToT,
MIPUMBIKAIONIasl K YacTOTe JIa3€PHOTO H3ITydCHUS
(943cm-') . Tlormomenre Ha v =943 cM-' MoxeT OBITH
0OYCIIOBJIEHO B CIIOJE JUIMHHOBOJHOBBIM KPBUIOM
nonockl, nornomenus Si-0-Si (max v = 1000 cm-1),
Si-0-Al (max v 920-960 cm-!) u mormomenuem
nedopmaroHHeix konebanuii Al-O-H ¢ (max v =
925 cm-1 ). Jlns OIEHKM BKIaAa KaXIOro U3
yKa3aHHBIX KOJIeOAHWH HCCIIEIOBAJINCh CIIEKTPBI
IUIACTUH U MOPOLIKOB MYCKOBHUTA IIOCJIE TPOTpeBa B
TedeHue yaca mpu Ttemmepatypax 497 C, 847°C,
997CC na Bo3ayXe U B aproHe.

IIpu mporpee g0 497°C cmnekTpsl He
HU3MEHSIOTCA. JTO OOBSCHSAETCS TeM, YTO MpHU
JAHHOH TeMIlepaType HW3MEHEHHH B CIIOJE HE
npoucxoaut. Ilo cBHAETENBCTBY aBTOPOB, IIOCIE
nporpeBa 10 847°C yMmeHbILIaeTCsi MHTEHCUBHOCTH
BaJICHTHBIX

Koe0aHui THAPOKCHIBHBIX Trpynm (001acTh
3620, 3640) cm, mmedo B obmactu 943 cm-!
CTaHOBUTCSI MEHee BhIpaXXEHHBIM. B TeMmnepatypHoM
uHTepBate ot 847 no 997°C normnomieHne B 001acTH
BaJICHTHBIX KoJyiebanuii 0 - H momHocThIO Mcye3aer.
Takum o0Opa3oMmM, Ha OCHOBAaHMH HOJYYESHHBIX
pe3ynbTaTOB  MOXHO  yTBEpXIaTh, YTO  TOJ]
JICWCTBHEM  JIa3€pPHOTO  H3JIyYeHUS] B  CIIOZE
TIPOHUCXOIUT pE30HaHCHOE BO30YXJIEHHE
MIPEUMYIIECTBEHHO  Ae(OPMALMOHHBIX  KOJIeOaHUH
Al-O-H , a Taxxke B MaJoii CTeNeHH KoOJeOaHHM
ceszu Si-O- Al, Si-0-(Me").

JlazepHoe oOJTydeHHE MYCKOBHMTAa IPH MAJbIX
MomHOCcTsX P=2-3,)5 BT um BpemeHH 0OIydeHHS
MOpsIIKA HECKOJBKUX MHHYT HE BHOCHT HHKaKHX
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U3MEHCHUIT B cmoay. A mpu 0Ooiice BBICOKOWM
MOIIHOCTH - P=3,5-6 BT BO3HMKaIOT H3MEHECHUS,
3aBUCSIINE OT  JJIMTENBHOCTH W3TYYCHUS.
[IponcxomuT yMeHBIICHHE MPO3PAYHOCTH CITFOJIBL,
BBISIBIICHHE BCITydHBaHHA W TpeuluH. CTPyKTypHBIE
W3MEHEHUS  aBTOPHl  M3Y4ald C  ITOMOIIBIO
PEHTTEHOCTPYKTYpHOTO aHaimm3a. MM  ymamoch
YCTaHOBUTH, YTO TPU MaJBIX BPEMEHAX OOIydeHHS
(1-5) ¢ B MyckoBuTe, Hapsgy C OCHOBHOH (hazoif,
MOSIBJISICTCS HOBas (haza C HECKOJIBKO OOJBIITUMHU
MEXIIOCKOCTHBIMU PaCCTOSIHUSIMHU. C
YBEITUUCHHEM BpEMCHH OOJydeHUs HaOIronacTes
YMEHBIIEHUE BBICOTHI MaKCHMyMa MEXCIOEBOTO
KaTHOHA WU YBEJIWYEHHUE MONYIIUPUHBl MaKCHUMyMa.
MexaHHU3MBI CTPYKTYPHBIX TPEBPAIICHAN MYCKOBUTA

Opd  Ja3epHOM  OOJYYeHHH W TEPMHYECKOM
BO3IEHCTBUH COBIIALAIOT c MPOLIECCAMH,
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MPOUCXOJSIIUMH B CIIOJE I[pU  OOBIYHOM
HarpeBaHWW. Ha Ha4anbpHBIX dTamax oOIydeHHs
MIPOUCXOUT BBIXOJ{ THIPOKCUIIOB u3
OKTa3pUYECKOHN CETKH, YTO IPUBOAUT K Pa3BOPOTY
TETPadAPOB M TO(PHUPOBKE CETKH HX BHEIIHUX
OCHOBaHWH. B kpucramie oOpa3yroTcs TpemuHBI, U

oH MytHeeT. [lpm pmanpHelimeM  0OIXy4eHUH
MIPOUCXOJUT BBIHOC MEXCIOEBOTO KaTHOHA, |
MOSABIAIOTCA  OONMACTH C CHIBHO HCKAXECHHOH
BHYTPEHHEH  CEeTKOH, To(pUpOBKAa  OCHOBaHMUI

TeTpad’ipoB BO3pacTaeT Tak, uro mnapamerp "C"
pacter. B TedeHue HEKOTOPOrOo BpEeMEHH OTa
paspymenHass (asa cocenctByer ¢ Jnedopmupo-
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3JEMEHTbBI IPUKJIATHOM TEOPUU ONITUMAJIbHOI'O TEMII®UPOBAHU S KOJIEBAHUM

Annomayusn: B cmamve npueedenvi uccie008anus 6 pamkax paspabomxu @ eKmusHblx cucmem 3auumol
noosecku agmomoduel, no08epearouwuxcsi OUHAMULECKOMY 8030€lCMEUI0 HepPOBHOCMEU ONOPHOU NOBEPXHOCTIL.
Omu  pezynbmamel makdice Mo2ym Oblmb NONE3HbL CHEYUAIUCMam Opy2ux HANPAGLeHull, CEA3aHHbIX KAK C
NPUNONCEHUSIMU MEOPUU  ONMUMATLHO20 OeMNpuposanus Koaebanut, maxk u C NPUNLONCEHUSMU — Meopuu
ONMUMATLHO20 YRPABIEHUsL OPY2UMU NPOYECCAMU.

Knrouegvie cnosa: npuknaonas meopusi, N008ecKka asmomooduns, demnuposarue.

Ilpn pemeHnn Hay4dHBIX 3aJad B KauecTBE CHIKAEeTCs 10 3aJIaHHOW BEJTMYMHBI 32 MUHUMAJIBHOE
(usndecknx Mojmenell OOBEKTOB HCCIICHOBAHHUS Bpemsl. 3amada popmyrnupyercs Tak [3]:
NPUHAMAIOTCS CHCTEMBI C  COCPEIOTOYCHHBIMH [l KonebaTebHOTO TPOoIiecca, ONMCHIBAEMOT0
napaMmeTpamy, IIPECTaBIIONINE coboii cucTeMoi ypaBHEeHHH (1) IMpHU HayaNbHBIX YCIOBHUSIX
COBOKYITHOCTb abCOJTIOTHO TBEPABIX Tel, (2) ompenenuTh aNrOPUTM YIPaBICHHUA MaTpHUIEH
COEMHEHHBIX JApPyr C JpPYyroM W OCHOBaHHEM KBa3uynpyrux kod(pduimeHToB, 4ToObl M3MEHEHHE
ynpyruMm mojsecoM [1-2]. MIx MaTeMaTHuecKUMHU KHHETHYECKOH 3HEPruM KojaeOaTeIbHOTO ABHMXKEHHS
MOJICTISIMU ~ SIBJISIFOTCSL  CUCTEMBI  OOBIKHOBEHHBIX OT HayaJpHOrO 3HaueHUs Ty [0 3aJaHHOTO
muddepeHInaTbHbIX YpaBHEHWH, IOJIYYCHHBIX B KOHEYHOro T(iy MPOMCXOJWIIO 33 MHHHMAJbHOE
00001IEeHHBIX KOOpAMHATax Ha OCHOBE

Bpems (3). I[Ipu 3ToM Ha KO3 PHUIHUEHTHI KECTKOCTH
UHTErpanbHOTOo MPUHIUNIA l'amunsToHa-

MOTryT HaKJIaJAbIBaTbCA OTpaHUYCHUA THUIIA

OcTporpaackoro Wi nn(l)(bepeHuHaHLHor? HepaeHcTBa (4).
npuHnuna Jlarpamka BToporo posaa. BeiBoz ycnoBuii A7 +Cz = a(t.C): |
ONTHMAJILHOCTH OCYILECTBIIAETCS METOJIOM +Cz=q(t,C); (1)
npuHLMIa MakcuMmyma IloHTpsruHa.
t=0,2=24,2=24,T, ==20,AZ 2
IMoxg ontumansHEIMH B paboTe MOHUMAIOTCS > (0)> 0)> "o 7 0)'=(0) (2)

TaKW€ aJroOpuTMbl YHNPABJICHUA XKECTKOCTBHIO, IIPHU
KOTOPBIX OHEPIrus K0JIe0aTEILHOTO JBHXXCHUA
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1/. .
t=1t, Tu= E(Z(Tk)Azm);
o
J = [dt — min 3)
(0]
Cy € [(Cik)min,(cik)max]~ “4)

3nech Z,7— BEKTOPHI 000OIIEHHBIX KOOPAWHAT

¥ 000OWIEHHBIX CKOpocTeld, pasmepHocThio K X1
KaXmplif; A — marpuna KodpQUIueHTOB HHEPIHMH
pasmepHocThio N X N; C- Marpuia KBa3uylnpyrux
koopdummerro nxn; qtC) —  BekTop
0000menHoil cunel  pasmepHocteionx1; T -
KUHETHYECKash SHEPTrHs KOJeOaTeIbHOTO JBHKCHUS
cuctemsl; (0),(k)- MHAEKCHI, 03HAYAONIME HAYaIbHOE
¥ KOHEYHOE COCTOSTHHSI.

Takas QopMmyiaupoBka 3amaun  00ycCIOBICHA
TeM, 4YTO KHHETHYeCKas OJHEeprus  sBIseTCs
KBaJpaTHIHOW (PopMoil 0OOOIIEHHBIX CKOpOCTEeH H
XapaKTepu3yeT WHTEHCHBHOCTh KOJIEOATENbHOrO,
JUHamMH4eckoro mporecca. CKopocTh ee  yObuIH
Oyner xapakTepu3oBaTh 3(P(PEKTHBHOCTH TramieHUs
KoJieOaHHi M, €CTECTBEHHO, 32 MHHUMAJIBHOE BpEMsI
KOHCTPYKLMSI OyIEeT HCHBITHIBATH MEHBIIEE YHCIIO
TOJIYKOB ¥ 3HAKOTIEPEMEHHBIX HarpyxeHui [4-6].

J1s  ompenesieHUs] YCIOBHH ONTUMATBHOCTH
3aKOHA W3MCHEHHS JKECTKOCTH HCIOJIB30BANOCh
NOHATHE  WroNb4aTod  Bapuanuu  (puc.l) U

cTaHzapTHoe paciumpenne daszosoro Bekropa Z(t)

nyTeM nepeoGosHaueHuss ~QyHkimoHana J u
BpemeHH i

z=(2°,7",....z2",2"");
2=, °=1. ™=t 2" =1y

[yrem BBeneHus N +2- MEPHOTO BEKTOpA
COTIPSDKEHHBIX hyHKIHIA

A =(\|/09\V1""5 \Vn9Wn+1)T it GasoBbIX

KOODIMHAT M MHOXHTeNs Jlarpamka A s
KpaeBoro ycnoBusi t=t,) BMecTO HCXOJHOTO
(yHKIMOHAJA CTPOMIICS PACUIINPEHHBIN (YHKIIMOHAT
TI0 TIPaBUITY

(Zo—l)yo +

J* :tj Zn:‘//i[Aiij +Ciij —qi(Z"+1,C)] dt
0

i,j=l +
+ (Z " 1)l//n+-1
+ ATy =To)) =
ty
= IF(Z, v, C)dt + ATy —Toy) » (6)
0

rae F(z,y,C) - nomuurerpanbuas GpyHkuus.
[IpescTaBieHHe WroibYATON BAPHAIUH  KaK
JIOTHYECKOM pasHOCTH Mexay BapbupoanneM C . 1

uesapsupoBanubiM C  3Hauenmem xoddduimenton
ynpyroctH (ynpasieHus) (puc. 1)

C(t)

0 T

t+¢l

g

Pucynok 1 - UrosbuaTasi Bapuanus ynpasJieHHs.
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& =C,\C;
C(t), te [r, T+ 81];
E(t), te [r, T+ 81];

MO3BOJISIET ONPEAETIUTh ITTaBHYI0 YacTh MPUPALCHUS
pacimpeHHoro (pyHKIMOHANA.

Jnst 3TOr0 paclMpeHHbIH QYHKIHOHAT MOYKHO
NPEACTaBUTh B BUAE CYMMBI TPEX HHTETPAJOB Ha
BPEMCHHBIX HHTEpPBaJIax

te[0, 7], t e[,z +&];
telz+a.t,,] :

C,(t) = e, (7

T r+&l
J;=[F.dt+ [F.dt+
. (0] T (8)
(k)
[ Fdt+ AT, — T
+&l
— T - T+£|~
J* =[Fdt+ [Fdt+
(0] a
) ©9)
Ith + ATy, —To)
T+&l
TOF aa TJIaBHas qacCcThb npnpame}mﬂ
(G yHKIIMOHANA paBHa pa3HocTH MEXIY

BapbUPOBAaHHBIM M HEBAapPbUPOBAHHBIM 3HAYCHUSIMH
pacuMpeHHoro GyHKIHOHAaIa

A =3 -T =dF@C..p) - F@Cy)|+

t) B N - (10)
+ [[F@.Co-FECalit+ AT, ~Ty).
r+e
VuuTeBasg, dYTO HAa IIEPBOM  HHTEPBANE SHEPIWM [0 3aJaHHOTO KOHEYHOTO 3HAYCHHS,
te [O,T] YIPaBJIEHUs HEBAPLUPOBAHBI U MO3TOMY HEOOXOAMMO M JIOCTaTOYHO  CYIICCTBOBAHHE

HUHTErpajbl OAWHAKOBBI;
te[r,t+el]
MOJy4YaceTCd TOJIBKO 3a CUCT WTOJIbYaTON Bapuanuun
ynpa[aneHHﬂ ()KE]CTKOCTI/I); Ha TPEThbEM HHTEpBaje

te ’C+81,t(k)

Ha BTOpOM HMHTEPBAJIC

IIpupaIieHne (yHKITOHATA

YIpaBJIEHUSI HE BapbUpPOBaHbI, a

npupaieHuss (QyHKIUOHANA IIOJy4aeTcs 3a CYeT
Bapuaruii 00oOmeHHBIX KoopauHaT. Torma mocie
COOTBETCTBYIOIIMX  NPeoOpa3oBaHUil  HONyYHM
HeO6XOI[I/IMI)Ie u JOCTAaTOYHBIC yciaoBus
ONTHMAJIBLHOCTH B (OpMe TeopeMbl | NpUHIHUIA
MakcumyMma [7-8].

Teopema 1. JTist Toro, uto0sr ynpasnerus C(t)
U COOTBETCTBYIOIINE UM OOOOIICHHBIE KOOPIHHATHI
z(t) JIOCTABJISLITH MHUHHMYM GbyHKIHOHATY
OBICTPOMEICTBUS NPH YMEHBINICHUH KUHETHYECKOM

H(z,y,C)=
|

b

npu mobom T [0,t (k)] JOCTHTaJIa CBOETO

MakcumManbaoro 3HadeHus mo Bcem C e C. Ipu
3TOM MHOXUTEJb JIarpaHka MOCTOSHEH, & €r0 3HAK
OTIPe/IeIIETCS LENBIO 38/1a4H.

J%: Yi [Ci'

i

HeHyJeBOl HempepbiBHOI Bektop-GyHkumii (1),

yIOBIIETBOPSIFOLICH COMPSKEHHOM cucreme
ypaBHEHUI
. . n .
V=05 Vny1 = _,Zl‘l’iqi ;
1=
L i—1n 11
U YCIOBUSAM TPAHCBEPCAILHOCTH B  KOHCYHBIH
MOMEHT BPEMEHH ]
t=t, . =Ly, =—Az .,
(k) Yo == Vit T TR (g
Ynv1~ 0, 1= I,_n
a Qyukius ['aMuapTOHA

CeC

Takum oOpa3oM, 3amada o0 oOmNpeneIeHUN
ONITUMAJIFHOTO 3aKOHA (aJIropuTMa) AeMI(UPOBAHUS
KoJIeOaHUH CBOJWUTCS K PEIICHUIO JBYXTOYECYHOM
KpaeBoil 3aiauu (ypaBHeHus 1-4, 11-13), B koropoit
HayaJIbHbIE JIAaHHBIE Ul OOOOIIEHHBIX KOOpPIHMHAT
3aaHbl B HauyaJbHBI MOMEHT BPEMEHH, a JUIf
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COTIPSDKEHHBIX MEPEeMEHHBIX B KOHEYHBII MOMEHT
BpEMEHHU.

DTO ABISAETCS CYIIECTBEHHON TPYAHOCTBIO Kak
JUIsL  TOJY4YeHHs]  pelleHHH  ONTUMH3AIMOHHOMN
3a/a4yd, TaK M TEXHUYECKOM  peanu3aluu
MOJYYCHHBIX AJITOPUTMOB B pEallbHOM MacIiTade
BpEMEHHU.

[IpeomomeTs 3Ty TpPYZHOCTH BO3MOXHO C
[IOMOIIBI0 METOJa MI'HOBEHHO OIITHMMAaJIbHOI'O
ynpasieHusi. Mnes Merona nOpuHAIeKUT B.
KomkoBy. 3axmodyaercss OH B TOM, YTO OTIpeNeIeHUE
ONTUMAIIFHOTO YIPABJICHUS OCYIIECTBIACTCS HE B
TePMHUHAX KOHEYHOTO COCTOSHHSI CHCTEMBI, a IIO
TEKYIIEeMY €€ COCTOsiHUI0. baszupyercss oH Ha JABYX
MOJIOKEHUSX.

IlepBoe MoOJIOKEHUE 3AKIIOYAETCSI B TOM, YTO
3amaya 00 ONTHMAalbHOM IO OBICTPOJCHCTBHIO
3a1aHHOM N3MCHCHUHN KI/IHeTI/I‘IeCKOI‘/II 3Hepr1/11/1
aJeKBaTHA 3aJadye O MAaKCHMaJIbHOM HM3MEHEHNH
KHHETHYCCKOH SHEPTHH Ha 3aJJaHHOM IPOMEXKYTKE

BPEMCHHU.
BTOpOC IIOJIOKCHHUE IIO3BOJIACT 000CHOBATh
BO3MOXHOCTL  IIEPEHOCA  KPACBbIX YCJIOBI/Iﬁ B

KOHCYHBIH MOMEHT BPEMEHH B JIOOYI0 TOYKY
MHTEpBaJla BpeMeHH U HOpMyIUpyeTcst TEOpeMon 2.

Teopema 2. Ecm C(t) -
YIIpaBJicHUE, U3MEHSIONEE 33 JAHHBIH IPOMEKYTOK

OIITUMAJIbHOC

Bpemenn Ty > 0 kuHeTHUECKYIO SHEPIHIO CHCTEMBI

Ha MaKCHUMAJIbHYIO BCJIIMYNHY

T(t) =Ty = Timax. 1 C()=C(t) ects

ONTUMAIIbHOE TIO OBICTPOJECUCTBUIO yNpaBICHUE

3a/a4d AeMI(pUPOBAHUS KOJICOAHUI CHCTEMBI.
JlokazarenbcTBo OCYLIECTBIISETCS oT

MPOTUBHOTO IO KHUHETHYecKor »sHepruu. Ilyctsb

o
C(t)=C - ontumansHOe ymnpaBieHHe, KOTOPOE

HU3MCHACT 3a BpEMsI 7 KHUHCTUYCCKYIO DHEPIrur0 Ha

1

MaKCUMAJIbHYIO BCJIMYHNHY, TO €CTh

T(r1)—-Ty = ATlrnax . Torma C(t) > C(t)

€CTh OIITUMAJIBHOC 1o 6BICTpO,Z[Cf/‘ICTBI/IIO

o

ynpasnenue. ITycts 710 He Tak, 10 ecth C(1) # C.

Ho Torma naiinercst ynpaBieHue C(t) TaKoe, 4To
N3MCHCHUC KI/IHGTI/I‘JGCKOﬁ BHCPFI/II/I Ha BGJ'II/I‘{I/IHy

! ’
ATlmax T<1.
HpOTI/IBope‘{I/Ie JOKa3bIBa€T C(l)OpMYJ'II/IpOBaHHOG B
TEOpEME YTBEPIKICHHE.

I[aﬂee, JJIs1 nepexoga K praBJ‘IeHI/IIO 10
TCKYHIGMY COCTOAHHUIO CUCTEMBI I/IHTepBaJ'I

KHHETHYECKON YHEPTHH pa3OMBAIOT Ha PsIJT YYACTKOB
(14), mpuuem B Y3MOBBIX TOYKaxX 3HAYCHHA

OpOM30HAEeT 3a  BpeMms

KWHETUYECKOH 3HEPTHU YIOBIETBOPSIOT CTPOTUM
HEPaBEHCTBAM. Otum Y3JI0BBIM TOUKaM
COOTBEeTCTBYeT BpemeHHOM psan (15). Kaxmomy

Y4YacTKy COOTBETCTBYET M JIOIYCTUMOE YIpaBJICHHUE.
AHanu3 psja NMOKasblBaeT, YTO HAa4YaJbHBIC YCIOBHSA
TMIOCIIEAYIOLIETO WHTEpBaa OTIPEIEIISIFOTCS
KOHEYHBIMHU YCJIOBUSIMH MPEABIIYIIEro HHTEpBaja
(ycmoBus cteikoBkH) (16), a KpaeBble YCIOBHS LI
COMNPSDKEHHBIX (YHKUMIT JaHHOrO WHTEpBaja —
YCIOBUSIMH TPAHCBEPCAIBHOCTH B TMPABOM KOHIIE
7.

I[Ipu pa3Ouernn Ha OECKOHEYHOE YHCIIO
YYaCTKOB CONpPSDKEHHbIE (DYHKIHUH OKa3bIBAIOTCS

orpeeIeHHBIMU o TEKYIIUM 3HAYEHUAM
00OOIIEHHBIX  KOOPAWHAT M  CAUHCTBCHHBIM
HOXxuTeneM Jlarpamka

[O,t(k)]—n0 <t1 <..<tp <...<tN :t(k) (15)

vi(tn)=-2zi(ty). (16)
Zrl1+1 (tn) = Z:1(tn)7 Z.rl1+1 (tn) = Z:l(tn) (17)

Ecnu
. -T — , TO
CIpaBeIBa Teopema 3.
Teopema 3. OnTtumansHoe o
OBICTPOJICHCTBUIO yIIpaBJICHUE YIIOBJIETBOPSIET

npuHIHMy Makcumyma (18):

max H(z,y,C) > max H(z,2,4,C) (18)

[Tony4yeHHBI ~ pe3y/ibTaT  HPHHIMIHAIBHO
obneryaer  mpoOysieMy  pacueTra  ONTHUMAJIbHBIX
QITOPUTMOB YIPABIIEHUS] )KECTKOCTHIO, T.K. B 3TOM
cllydae 3aKoH ympasjeHus (GopMmHpyeTcs Mo
TEKyIeMy 3Ha4eHHI0 0000meHHBIX KoopauHar. C

Y4Y€TOM NOKa3aHHOT'O, YPABHCHUE IJIs OMNPCACIICHUA
OIITUMAJIbHBIX KO3(1)(1)I/II_II/ICHTOB KECTKOCTHU Cij

aMOPTHU3aTOPOB MPEJCTABIAETCS B BUTE

Cimax > SIONZ' (2" —@;) = +1;
Cj = i (19)
Cijmin’SIgnZ (Z _ql):_l
Croco6 JeMIpupoBaHUs KOJICOaHUH,

OCHOBAHHBIH Ha yNpaBICHUH NapaMeTPaMU CHCTEMBI
MOXET OKa3aThCid TPYIHO OCYLICCTBUMBIM WA
HelenecooOpa3HbIM, KOrJa Ha CHCTeMy OyzeT
BO3/ICiICTBOBaTh Y3KHMH CHEKTp 3apaHee H3BECTHBIX
Harpy3ok. B sTom ciyuae BeITekaeT 3amaua BeIOOpa
TaKMX IOCTOSHHBIX IapaMeTpoB, MHPH KOTOPBIX
JeMn(upoBaHue OCYLIECTBISUIOCH Obl HAWITYYIIUM
obpazom.

LlemecooOpa3HO B 3TOM cilydae B KauecTBe
Kputepust 3QQPEKTUBHOCTH BHIOMPATh OTKJIOHEHHUE
XapaKTEePUCTUK KOJIEOAHUH CHUCTEM C HOCTOSIHHBIMH
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HapaMeTpaMH OT XapaKTEPHCTHK KOJICOaHHUS CHCTEM
C ONTHUMAaIbHO  YIPaBISIEMBIMH  TapaMeTpamMu
(pynkumonan  Tounoctn) [9-10]. IlocranoBka
ONTHMU3AIIMOHHON 3aJauyd B 3TOM ciydae Oyner
crefymoomas: A KoyueOaTeIbHOW  CHCTEMBI
onucbiBaeMol U depeHIHaNbHBIME yPaBHEHUAMHU
(20) ¢ nHawanpHBIMM YyciOBUAMM (21)ompenenuTs
TaKhe MapaMeTpsl J>KECTKOCTH M CONPOTHUBIICHHS,
9TOOBl (YHKIMOHAN OIHKOKM (22) TpUHUMAT
MHHUMAaJIBHOE 3HAYCHNE

Az =-[Kz+Cz—q(t,C)|=F(z,2,C,K,t) (20)
t=0, ZZZ(O), iZZ(O) 21

‘(k)

:_j(z_y) E(z-y)-dt—>min (22)

rae y(t) - peurenue cucremsl (20) npu ONTUMATBHOM
ymnpaBieHun kectkocthio, K=[k; ]- wmarpuma
k03¢ ¢unnento nemndupoBanusi, E — enuHuuHas
MaTpuia. 3ajaHue BekTopa y(t), Kak ONTHUMAalbHOTO
peLICHUsI, XapaKTepHU3yeT MpeIeibHO JIOCTHKUMOE
Ka4ecTBO JeMI(HUPOBAHHSI.

Hdnst  pemieHuss  3aJayd  OCYIIECTBJISIOT
paciiupeHre BEKTOpa OOOOIIECHHBIX KOOpPIUHAT,
nomunHuB mapametpsl K u C  muddepeHmaIbHbM
CBSI3AM:

p=u, (23)
rie p € CUK - BexTop napameTpos cucTeMbl. U -

BEKTOp  yNpPaBJICHUS,
orpaHI/IqumM

1(k)
j uT Eudt, U —0; t

KOTOPBIH  yAOBIIETBOPSET

S (24

1= (k)
BBez[eM (YHKIIMM 4yBCTBUTEIBHOCTH (Pa3oBBIX

p=[ps]

o ZZS S=IN: r=LN: N =n2 (5
Pr

HHH HOqueHI/Iﬂ yCﬂOBI/Iﬁ OIITUMAJIBHOCTHU

BHOBb I/ICHOJ_H:ByeTCﬂ Urojib4yaTroc BaprPOBaHHe

yrpaBieHust u. [Ipu 3TOM BapHaIM{ YIPaBIeHHUS U

N wu

KOOpJMHAT K napameTrpam

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHII (Russia) = 0.179
Impact Factor ESJI (KZ) =1.042
E(All'* +ki T +CaT s )+zr—6qi
I L | | O | 1 ¢ T o0
= R LA S o oy
Pre LcijJ’ iLjsr=Ln; (27
n . . ﬁq
sry _ YMi
Y ATL, +kly +¢,T;) +2 )=t
j:] pr
Pr etkijJ’ Ljsr=Ln; (28
t=0, I,=I,=0.
Bens  Temepp  BEKTOp  CONPSDKEHHBIX
MIePEMEHHBIX [UIS [TApaMeTpoB P ,
=00y kg iy )T

u MHOXxuTenp Jlarpamxka |L, MOXXHO IOCTPOHUTH
pacmnpeHHHﬁ (yHKIIMOHAT

1 (k)
t2 (j) t
k K) o
- (j)uT Eudt + (j)/l(p—u)dt- (29)
0 0

J* = (z—y)T E(z—y)dt +

Hmes B Buay, 4To 00OOIIEHHBIE KOOPIUHATHI
SBJISIIOTCSL  HESIBHBIMM ~ (QYHKIMSMH — I1apaMeTpoB,
MOCJIE  WIOJIbYaTOr0 BapbHPOBaHMS IOJYYaIOTCS
YCIIOBHSA ONTHUMAJILHOCTH yIpaBJICHUS u,
napamMeTpoB P W 0OOOLIEHHBIX KOOpIWHAT Z

KOTOpBIN (popMHUpYETCSt B BUAE TEOPEMBI.

Teopema 4. [ns TOoro, 4toOBl IMMOCTOSIHHBIC
mapamerpst P €C UK wu coorsercteyromme um
00001IeHHBIE KOOPJMHATEI Z JIOCTABISUIM MHUHUMYM
¢bynkuuonany TouHocTH (29), HeoOXoAMMO H
JIOCTaTOYHO CYNIECTBOBAHUE HENPEPHIBHOW BEKTOP-

dynxumn A(t), ynosnetsopsrommii conpsKeHHOM

A+u(z-y)T=0 u

CHCTEME ypaBHEHHI
HYJICBBIM YCIIOBHSIM TpPaHCBEPCAIbHOCTH
t= t(k)a A=0, wu ¢ysxaus TamuisroHa

L.
COOTBETCTBYET  Bapualus Iapamerpa H=—Au+— ,UU Eu=max H(A,U), npu
BapHaIusi 0000IICHHOW KOOPAUHATHI ueR
0z 060M te [O t ] JocTurana CBOETO
82y = — Op = '8p (26) o
(p) ’
op MaKCHUMaJIbHOTO 3HAYCHHSI.
Ilpn o3ToM  (GYHKUMH  YyBCTBUTENBHOCTH
2N YAOBIETBOPSIOT MU (epEeHIUATLHEIM  yPABHEHHSIM
L0 R I — matphua QyHKuum HYBCTBUTEILHOCTH (27).
OTKpBITBIM ~ 3/1€Ch ~ OCTaeTcs BOMPOC O
rnlrnZ . -rnN MPaKTUUECKUX pacuerax o MOJTy4Y€HHBIM
YyBCTBUTENBHOCTH. cooTHouleHussM. Jlnsi monydeHus yAOOHBIX JIs
@OyHKIMN YyBCTBUTEILHOCTH ONPENEIIAIOTCS 110 pac1era COOTHOIICHHH TOCTyNaroT TaK.
HCXOHOMW cucTeme nudepeHIaIbHbIX YPaBHEHUH: Hpupamenne mapamerpa AP ONpEAesioT
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JBOSIKMM CIIOCOOOM: KakK (YHKLIUIO HPHPAILICHUSL [Tocne HECJIOKHBIX MaTeMaTHYECKHX
Bpemenn Al, u kak QyHKIMIO npupameHus npeoOpa3oBaHuii MOJTy4aroTcs pacyeTHble

. 5 AL ypaBHEHHs U1 TapaMETPOB CHCTEMBI, pELICHUE
CONPSDKCHHOW — IepeMeHHOM MyTeM €ro

Pas3I0KECHUA B psaa 1O At u A/l C yACpKaHHUEM
BEJIMYMH BTOPOTO IMOPSIAKAa MaJIOCTH

2
Ap=Pat+ P a1 TP aas+.. a0
ot at atoa
u KaK MpHUpanicHue TpaBoit qacTH

nuddepenupmansaoro ypaprenus, npudem Ap = 0;

Ad=—u(z—-Yy) TAt —yS—ZrMAt. 31)
p
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INPUMEHEHHUE BEPOATHOCTHBIX 'PA®UKOB /IS IPUBUTHUSA HABBIKOB ITPOBEPKHN
HOPMAJIBHOCTH S5 KCHEPUMEHTAJIBHBIX JTAHHBIX

Annomayusn: [lpusooames npumepvl UCNONBL308AHUS BEPOAMHOCHIHLIX EPAPUKO8 8 npoyecce 0OyYeHUs
CMyO0eHmo8 paouomexHU4ecKux cneyuanrbHocmetl 01 00pabomKy IKCNEPUMEHMANLHBIX OAHHbIX, 8 YACMHOCMU,
npo6epKU HA HOPMANLHOCMb UX pacnpedenenus. Paccmompenvt eapuanmei UCHONb308aAHUS BEPOSMHOCHIHO-
BEPOAMHOCIMHBIX U KEAHMUNL-KEAHMUIbHBIX 2paduKos. IIpugooumcs aizopumm nocmpoenus spaguxos, a maxice
oaemcsi mpakmogKa NoxyHaemsix pe3ynbmamos.

Kniouegvle cnosa. KomnemeHmMHOCMHbII NOOX00, 00pAOOMKA OAHHLIX IKCHNEPUMEHMA, NPOBepKa
HOPMANbHOCMU, 8EPOAMHOCIHbIE SPAPUKU, MPAKIMOBKA Pe3YIbIMO8.

CoBpeMEeHHBI 93Tanm TMOCTPOEHHs Mpolecca B ®I'OC BO mnpodeccnoHaNbHBIX KOMIICTCHIUH,
00y4eHHs B YYPEKICHHUAX BBICHIETO OOpPa30BaHMSA OpPHEHTHPOBAHHBIX Ha pPaboTy ¢ uHbopMaluen u
XapaKTepU3yeTCs IEPEXOI0M Ha HOBBIE MojienupoBanueM nponeccos [1, 2]. Tak, B ®I'OC
dbenepanbHBIE roCyJ1IapCTBEHHbIE CTaH1apThl BO mno wanpaenenusm mnonrotoBku 11.03.01
BeIcIero oOpazoBanuss (®I'OC BO) [1, 2]. «PannoTexHuka» u 11.03.02
OTIMYUTENIEHON 0COOEHHOCTHIO JaHHBIX CTAHAAPTOB «VMHPOKOMMYHUKAIMOHHbBIE TEXHOJIOTHH M CHCTEMBI
ABJSIETCS ~ HCIIOJIb30BAaHHUE  KOMIIETEHTHOCTHOTO CBSI3M» JIaHHBIE KOMIIETEHIIMM C(OpMYIHPOBaHBI
MOAX0Aa, TpeaycMaTpuBaromero (opMHpOBaHUE CIIEAYIOIMIUM obpazom: «CIIOCOOHOCTD
noBesieHUeckoii Mognenu. OcoOeHHOCTBIO JaHHOM peaIu30BBIBaTh NPOTPAaMMBI  IKCIIEPUMEHTAIBHBIX
MOJIETIM  SIBJISIETCS CHOCOOHOCTH y  00y4aemoro WCCIIEIOBAaHUH, BKJIIOYAs BBIOOP  TEXHHYECKHX
AQHATM3UPOBATh BO3HUKAIONIYIO 3aJady, BBIOMpATh cpenctB m obOpaboTky pesymsratoB (IIK-2)» mus
BO3MOJKHBII BapHaHT €€ pa3pemieHus, a TakKxKe MIEPBOTO HAINPABICHHUS M «CIIOCOOHOCTH MPHUMEHSTH
TpeOyeMble sl O3TOTO TEXHHYECKHE CpEACTBA. COBpPEMEHHBIE TEOPETHUYECKHE u
[ToxTBepxkIeHNEM CKa3aHHOTO SBISIETCS BKIIOUEHUE SKCIEPUMEHTAIBHBIE METOABI  HMCCIEJOBAaHUS C
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LENbI0 CO3JaHMS HOBBIX IIEPCICKTUBHBIX CPEICTB HUACHTH(UKALUH TEOPETHIECKOTO 3aKOHA
anektpocBsizn u  umHGopMatmkm (IIK-17)»  mus pacripeieieHusL.

BTOPOTO HANpaBICHUs. AHAIN3 MEPEUUCICHHBIX Marematndeckne ®  TpadUUecKHe  KIacChl
BBILIE KOMIIETCHLMH JielaeT 0Cc000 aKTyaJbHBIM METOJI0B  OIpeJeleHHs 3aKOHa paclpeiereHus
HaBBIKM OOpabOTKM JaHHBIX O3KCHEPHUMEHTAIBHBIX OTJIMYAIOTCS TI0 CJIOXXKHOCTH peasii3aliy, a BHIOOp
WCCIIEJIOBAaHMI, BKIIOYash M OIpEeJCHUE 3aKOHa KOHKPETHOIO ~ MeTOAa  3aBHCHUT  OT  LEelHu
pacnpeseneHus, KOTOPOMY  IOAYMHSIOTCS, B uccnenoBanuii. Tak, B psje YaCTHBIX MPAKTHYECKUX
YaCTHOCTH,  IOTPEIIHOCTH  BbMHMCHeHWd. s cilyqaeB, korma  He  TpeOyeTcs  CTpPOroro
peanu3anuy KOMIICTEHIHH B y4eOHOM Iporiecce JIOKa3aTENbCTBA HOPMaJIBHOCTH 3aKOHa
enecooOpa3Ho pa3paboTKy MOAYIEH, TOCBSIIEHHBIX pactipenerieHus, a  TpeOyercs  JHINIb  €ro
CTaTUCTHYECKOH 00paboTKe 3KCIIEPHMEHTAIBHBIX MTOITBEPXKICHHE, Hanbomee enecoodpa3Ho
JaHHBIX, OCYIIECTBIIATH c MPUBJICYCHUEM HCTIONB30BaTh rpadudeckue Mertonsl. Kpome Toro,
MH(QOPMALMOHHBIX  TEXHOJOTHH,  ITO3BOJIAIOIINX rpagudecKue METOABI, HE COAEPXKAIINE B YHCTOM
OCYIIIECTBUTh nuddepernnanmio u BUAE€  MEXaHW3Ma  CTaTUCTUYECKOH  IPOBEPKH
WHJIMBHIyaJIM3alUI0 O0y4eHHs, a TakXKe pa3BHUBaTh THIIOTE3,  SIBJISIIOTCS ~ OoJiee  TPOCTBIMH IS

TBOPYECKYIO aKTUBHOCTb y CTYJEHTOB [3-6].

B kadectBe 0O0BEKTa HCCIENOBAHUI TaKUX
MOJyJell HeoOXOMUMO paccMOTPETh OIpeaesieHHe
3aKOHa paclpefesieHHs] IMIUPUYECKHX [aHHBIX, B
JaCTHOCTH, MOJITBEPXKICHHUE TUIIOTE3bI 0
HOPMJIFHOM 3aKOHE paclpeleleHusl [aHHBIX. B
cTaHaapTe [7] mokazaHo, YTO B CIy4yae OTCYTCTBHUS
JIOTIOTHUTENBEHON nHpopManuu 0 BUZIE
SMIIMPUYECKOTO  PACIpPENENICHNs, IEePBOHAYAIBHO
9KCIIEPUMCEHTAIbHbIC JaHHBIC TPOBEPAIOTCS Ha
HOPMaJIBHOCTb. [[j1 3TOTO, KaKk cieayeT, Harmpumep,
u3 [7; 8 c. 94; 9, c.231-278], npuUMEHSIOTCS
HECKOJIBKO KJIACCOB METOJIOB, B TOM UHUCIIE:

- KpUTEPHUH COTIACHS;

- IOCTPOEHHE BEPOSTHOCTHBIX TPA(UKOB.

IIpu 5TOM NEPBBIN KJIacC OTHOCUTCSA K CTPOTUM
METOoJaM M MOXET OBITh YCIOBHO Ha3BaH
«MaTEMaTHIECKUM». Bropoit KJ1acc,
«rpadudecknii», OTHOCUTCS K HECTPOTMM METOJAaM.
B o0onx ciydasx mpoBepka BBIABUHYTOH THITOTE3BI
0 BHIE pacIpeieieHss OCYIIECTBISIETCS IyTeM
CPaBHEHHUsI  OKCIIEPUMEHTAJbHBIX  JaHHBIX  C
TEOPETUIECKUM pacrpeneneHueM. Paznuune
3aKJI0YaeTcss B clocobe TPOBEpKH THUMOTE3Bl. B
MEpBOM Cllydae BBIOMpAeTCS KPUTEpUil CoTIacus,
(opMynHpyeTcss ero THUIOTe3a, pPaCCUUTHIBACTCS
CTaTUCTHKA,  CPAaBHUBAeTCI C  KPUTHYECKUM
3HaYeHHWEM W Ha OCHOBE [aHHOTO CpPaBHEHUS
JleflaeTcsl BBIBOJ O IIPUHATHM WM OTKJIOHEHUH
runore3bl  [9, c.231-278]. Ilpu wucnosap30BaHUU
rpadu4eckuXx MeTOIOB, Kak ciexyer w3 [7; 10,
c. 143], Ha nexapToOBY IUIOCKOCTb HAHOCATCS TOYKH,

XapaKTepU3yIOIUe JBa pacnpeneneHus -
9KCIEPUMEHTAIBHOE u 0XHIaeMoe o
TEOPETHYECKOMY  3aKOHy,  T.C. rpadugeckn
CPaBHUBAIOTCS KyMYJISITHBHBIC hyHKIIH

pactpenenenus. Ilo Bumy momydeHHOro Tpaduka
JIeNaeTcs BBIBOJ O COBMNAACHWHM WIH OTIHYUHN
3aKOHOB pacnpeneneHus. Ecnu rpaduk
NpUOIIMKAETCS K MPSIMOM, TO paclipeaeeHe JaHHOH
nepeMeHHOW Oyzner HopMaibHBIM. [lpu oTIIMuuM
3aKOHOB MMEETCsl JIONOJHHUTENbHAs WH]opManus,
MO3BOJISIOIAS IPOAOIIKHUTE npouecc

NOHMMAHMs U OCBOCHMS, 4, CIEAOBATEIbHO, MOLYT
OBITh UCIIOJb30BAaHbl KaK IE€pBas CTYIEHb IpH

U3YYCHHUH TEMbI OMPEACICHUS SMITUPUUCCKOTO
3aKOHA paclpeeICHUsI.
Cnemyer OTMETHTh, YTO, HECMOTpS Ha

MIPOCTOTY pealnu3aluy rpaduIecKnX METOAOB, a
TaKke  Ha  HAM4YHE  HCIOJB3YIOMIEro  HMX
TOCYAApCTBEHHOrO0 cTaHjapta [7], B poOCCHHCKOH
HaydHOW  IIKOJE€ OHHM, KaK I[paBWioO, He
HCTIONB3YIOTCSL.

Paccmotpum Gonee moapoOHO HCHONB30BaHUE
rpagu4eckux METOJOB B IPOIECCe H3Y4CHHs
CIOCOOOB TPOBEPKH HOPMAIBHOCTH IOJYyYEHHBIX
SKCHEPUMEHTAIBHBIX JTaHHBIX. Jna 3TOTO
BOCTIOJIb3yeMcs Matepuanamu u3 [7, 10-12].

IIpexxne dYeM mpucTynmare K IOCTPOCHHIO
rpauKoB HEOOX0ANMO OTIPEIETUTHCS co
CJICTyIOLIIMH BOTIPOCAMHU:

- B 3aBHCUMOCTH OT pa3Mepa BBIOOPKH
OTHOCHTEIILHO Yero Oy/AeT CTPOUTHCS KyMYJISTHBHAS
(YHKIMS — OTHOCHTENHHO HAKOIUICHHOW YacTOCTH
(mpm  HeOoybIIOM  pa3Mepe  BEIOOpKH)  JHOO
HAKOTUICHHOW BEPOATHOCTH (MPHU OOJBIIOM pazMepe
BBIOOPKH);

- KakodW ¢yHKuued Oyner
TEOPETHYECKOE paclpeielIeHuUE.

B cranpapre [7] mokaszaHo, 4to rpaduyeckue
METOABI 0a3upyIOTCA Ha TIOCTPOCHUU KyMYJISITUBHOU
KpUBOH, T.e. KPUBOW HAKOIICHHOW YacTOCTH, JTHOO
mpu OOJIBIIOM pa3Mepe BBIOOPKHM — HAKOIJIEHHOM
BEpOSITHOCTH. B 3aBucuMoctd OT TOro, Kakas
KyMYJISITHBHasl (DYHKIHSI BBIOMpaeTcs — MpsiMasi MIIu
oOpatHast - rpaduku gensTcs Ha nBa Tuma |10,
c. 142-143; 11, c. 21, 22, 24]:

OIIMCBIBATHCA

-  P-P rpaduxm, ecimm B  KadecTBe
XapaKTCpUCTHUKH CpaBHCHUA BBICTYTIACT
BEPOATHOCTh. B HaHHOM cioy4ae MPOBOIUTCS
CpaBHEHUE byHKIni pacnpeneneHus

TCOPETUICCKOTO W OMIIUPHUYECCKOTO 3aKOHOB JIA
BCEX 3HAYCHUU BBI60pKI/I;

- Q-Q rpadukm, ecnmm B  KauecTBe
XapaKTepUCTUKU BBICTYNAIOT KBaHTUIH
pacnpeneneHuil. Jnsa IMIHUPHUECKOTO
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pacnpesneneHus — KBaHTHIIIMH
3HAa4YCHHST BEIOOPKH.

JanHble TpadUKH COOTBETCTBYIOT METOAAM
IPSIMOTO U 00paTHOTO NMPeoOpazoBaHUS.

Anroputm MIOCTPOCHHUS BEPOSATHOCTHBIX
rpaduKoB IOAPOOHO IMpejcTaBieH, Harpumep, B [ 10,
c. 142-145] wmu [11, c.21-24]. PaccmoTpuM 3TOT
ITOPUTM Ha TpUMepe MPOBEPKH Ha HOPMAJIBHOCTH
SMIIMPUYECKUX JaHHBIX, IPEACTABICHHBIX BEIOOPKOI
Xy - B cOOTBETCTBHH C HaHHBIMH pabOTaMHy MEPBBIM

SABJIAIOTCA caMHu

mraroM 00paOOTKM MAaHHBIX SIBIAETCS IIOCTPOCHHUE

BapHallMOHHOTO DPAa X, <X, <...<Xy . 3areMm
pacCUMTHIBAIOTCS ~ SMIHMPHUYECKUE  BEPOSTHOCTU
X <Xy <...< Xy s pi. B  3aBucumMocTH  OT

KOHKPETHOT'O 3HAYEHHS BEJIMYHMHBI & UCIIOJIB3YIOTCS
pasnuuHble AITOPUTMBI  pacdyera AMIHUPUYECKUX
BeposTHOCTEH. Psin m3 Hux mpuBeneH B Tabn.1 [11,
c.19-20].

Taoauma 1

CooTHoleHust AJIST BBIMTMCJICHUS OMITHPUICCKUX BepOﬂTHOCTeﬁ pa3/iIMYHbBIMHU ME€TOIAMU.

Meron ®dopmyna ais pacyeTa Meron dopmyia a1 pacyeTa
CTaTHCTHYECKON SMIOHUPUYECKON BEPOSTHOCTH CTaTUCTHYCCKON OMIUPUYECKOH BEPOSITHOCTH P;
00paboTku [of 00paboTkn
OO0uwmii ciry4ait i—a Merton paHroBOro i—0,5
Pi=——"—"7~ iTT N
N+1-2a npeoOpa3oBaHusL N

Meton broma i—0,375 Merton ®unnndena 1-p i=1

= — - N s =

I .

N +0,25 i—0,3175 .
’ =1, i=2.N-1

Meron ThioKH i y N + (z,?\l65

D = 3 0,5"N, =N

1

N+ %

Meron Ban nep i

Pi=——7
Bapnena N+1

Hanee mnpu mnoctpoeruun P-P rpaduxos KOTOPOW B3SITa BBIOOPKA, MO TINHSIETCS

MPOBOUTCS PACUYET OXKHMIACMBIX BEPOSTHOCTEH ISt HOPMAaJIbHOMY 3aKOHY pacmpenencHus. Eciu Touku
CTaHJAPTU3UPOBAHHOTO HOPMAIJTbHOTO OTKIIOHSFOTCSL OT TpPSIMOM  CHCTEMAaTHYECKH, TO
pacmpelielieHUsl C  WCIONB30BaHWEM  3HAYCHUI SMIHMPUYSCKUI 3aKOH pacIpeeieHUs] HE SBIICTCS

¢ynknun Jlanmaca G)(Zi) (tme z; :Xi;’u, LHG -
c

OIICHCHHbIE II0 BBIOOpPKE 3HAYCHHS IapaMeTPBI
HOpPMaJIBHOTO pacrpezenenus). Ilo moirydeHHbIM
3HAUCHMSIM Ha JIEKapTOBY IUIOCKOCTb HAaHOCATCA
TOYKH C KoopAauHaTamu ( P, <D(Zi )). st mpoBepKH

HOpMABHOCTH  mocTpoeHHeM  Q-Q  rpadukos
MPOU3BOTUTCS HAXOXKJCHUE KBaHTHJICH
CTaHAapTU3UPOBAHHOTO HOPMaJIHLHOTO 3aKOHa
pacnpenenenus [10, ¢.21]:
_ -l
Q =a7(p), (M

a 3aTeM Ha JEeKapTOBY IJIOCKOCTh HAHOCSITCSI TOUKH C
koopauHatamu  (Qi, Xi). Ilpm oaTomM oueHka
napaMeTpoB paclpeieleHiss He IPOBOAMUTCS, 4YTO
MOXET PaccMaTpHBATHCA KaK JIOCTOMHCTBO JIAHHOTO
THIA TPadHUKOB.

P-P uw Q-Q rpapuku wumeroT O0OIIyO
uaTepnperanuio [11, c. 24]. B ciryuae, xorga Habop
TOYeK Ha rpaduke paccesH OKOJIO MPSIMON JIMHHH,
CUMTAETCs, 4YTO TeHepajbHas COBOKYIHOCTb, U3

HOpMaNbHBIM. [Ipr 3TOM BO3MOXHBI CJIETYIOIINC
WHTEpIpeTaly JaHHBIX OTKJIoHeHud [11, c. 21],
[12]:

- OTJINYHS B ACHMMETPHUH PaCIIpeICIICHUH;

- OTIWYHUS B JJIMHE XBOCTOB pAaCIpeleIeHHH,
€CIM  DMIUPUYECKUH  3aKOH  pachpeeeHus
CUMMETpPUYEH,;

- OMMOJIAJILHOCTb.

VY yinHeHne XBOCTOB B Tpadukax 00YyCIOBJICHO
paciipeHueM OTHOCUTEIILHOM YacTOThl K KpasM,

06YCJ'IOBJ'IGHHOG 0OJIBIINM paccessHueM
OKCTpEMaAJIbHBIX 3HAYCHHH 110 CpaBHCHHIO  CO
CpCIIHCapI/I(bMeTI/ILIeCKI/IMI/I 3HAa4YCHUSAMMU.
BI/IMO,Z[aJ'H)HOCTI) l"pa(i)I/IKOB IIOKa3bIBaAcCT, qTo

BEIOOpKA HE SBJSIETCS OMHOPOJTHON M HAOJOJICHUS
TOPOXKIIEHBl JBYMsI WiIH 0o0Jee «HaJOXEHHBIMU
pacnpenenenusMu. B psne ciiydaeB OMMOAanbHOCTh

pacmpeneneHuss  O3HA4YaeT, YTO  BBIOpaHHBIE
HWHCTPYMEHTHI HE IOJXOIAT I N3MEPEHUSL.
Ha puc. 1-4 npuBeseHsl WLIIOCTpAINH

BO3MOJKHBIX BHJOB BEPOSITHOCTHBIX TI'PaUKOB IIPHU

ISPC The Combination of Technology &
Education, Ostersund, Sweden

157

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.829

based on International Citation Report (ICR)

Impact Factor GIF (Australia) = 0.356

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHII (Russia) = 0.179
Impact Factor ESJI (K7) =1.042

OTKIOHEHUSIX O3KCIHEPHUMEHTAIbHBIX JaHHBIX  OT
HOPMAQJIPHOTO  3aKOHA  PacIpeACICHUS: 6e3
OoTKIOHeHUs  (puc.l), Tpm  OTKIOHCHWH B
acuMMeTpuu (puc.2), Ipu OTIMUYUSAX B XBOCTax
pacnpenenenust  (puc.3), mnpu  OUMOJAITLHOCTH
pacnpenenenust (puc.4). Ilpuyem Ha JieBOM TmoOJie
PUCYHKOB  TNpHBEAEHBl  KBaHTHJIb-KBaHTHJIbHBIC
rpaduxkn (Q-Q rpaduku), a Ha MpaBOM Ioje —
BEPOSATHOCTHO-BEPOSATHOCTHBIE  Tpadukm  (P-P-
rpadpukn). Teopermueckuit BuA TpaduKOB I
JaHHBIX CIIydacB IIOKAa3aH B IPaBOM HIKHEM YTy
TOJTA, @ BUJL PAcTIPEeICHNUS ITIOTHOCTH BEPOSITHOCTH
—B BepxHeM JeBoM yriy. Ilpm sTomM Ha puc.3
TOYKaMHU MOKa3aH HOPMAJIbHBIN 3aKOH
pacmpesiesicHusl, a 3CJICHOW JIMHUCH BBIOPaHHBIN
3aKOH pacIpeesIeHHsI.

[MocTpoenne rpadukoB MPOBOAMIOCH ISt
BBIOOpOK ~ oObeMoM 100  3HaueHwid  Kaxmas,
chopmupoBanHbix B cpeae MathCad 15 ¢
HCIIOJIB30BAHUCM JaTdyuKa cnyqaﬁme qHuCelI,
paclpesieNeHHbIX 10 HEKOTOPOMY  3a/IaHHOMY
3aKOHy. lcronp30BaMCh — CIEIYIOMIME  3aKOHBI
pacrpesneneHus:

- HOpMalbHBIH 3aKOH pacCIpeieNeHus C
mapameTpamMu | =-5, ¢ =4 (BcTpoeHHas (QYHKITHSL
rnorm);

- OSKCIOHEHUHWAJbHBIH 3aKOH C MapaMeTpoM
A=4 B KauecTBE 3aKOHa C IOJIOXKHUTEIbHOM
acuMMeTpuei (BcTpoeHHas GYHKIHS rexp);

- pacmnpenenenue BeiOynna ¢ mapameTpom
¢dopmbl =7 B KauecTBe 3aKOHA C OTPHUIATEILHOM
acuMMeTpueit (BctpoeHHas QyHKIus rweibull);

- PpaBHOMEpHBIH 3aKOH pAaCIpeNeNeHus C
mapameTpamMu  a=-3, b=3 B KadecTBe 3aKOHa
pacripeneneHus ¢ KOPOTKHIMH XBOCTaMH (BCTPOCHHAs
¢yHKUIRA runif);

- pacmpeneneHue CThIOAEHTA C  YHCIOM
creneHeil cBoboxpl k=2 B KauecTBe 3aKOHa
pacripeseneHus ¢ JUIMHHBIMU XBOCTaMH (BCTPOCHHAs
GbyHKIMA 11);

- CMeCh JIBYX BBIOOPOK 00beMOM 50 3HAUCHHIA
Kaxnaas, Cﬂy‘lai/llHLIe BCJIMYMHBL PACIPCACIICHBL I10
HOPMaJIEHOMY 3aKOHY pacnpeeneHus c
napamerpamu pul =-1,61=03up2=1,062=0,3.

—-10r

PucyHnok 1 - BeposiTHOCTHBIN rpadguk npu HOPMAJILHOM 3aKOHE pacnpe/iesieHUusi IMIUPUYECKHUX JTAHHBIX: a)
JUIS1 KBAHTHJILHOTO N0/1X0/1a; §) /151 BEPOSITHOCTHOTO MO/AX0/1A.

T T T T (W
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PucyHok 2 - OTK/I0HeHHs1 B aCHMMETPHH HA BEPOSATHOCTHOM IpaduKe: MOJI0KUTENbHAS — 4,0,
oTpHIaTeJbHas — 6,2.

201

1o

PﬂcyHOK 3 - Orauyus B JJIMHE XBOCTOB Ha BEPOATHOCTHOM rpaq)mce:
pacnpeaejeHue ¢ KOpOTKUMHU XBOCTaAaMU — tl,6,
pacnpeaejieHue ¢ IJJIMHHBIMUA XBOCTaAaMHU — 6,2.
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Pl/lcyHOK 4- bumMmopaabHOCTH HA BEPOSATHOCTHOM rpa(pmce.

AHanu3 MIPUBEICHHBIX pe3ynbpTaToB
MOKa3bIBACT, YTO IO BUAY Trpaduka MOXKeT OBITH
JIETKO JaHAa TPAaKTOBKA IONYyYaeMbIX pPe3yJIbTaTOB
(mpenBapuTebHOE — OINpENeIICHHe  HOPMAaJbHOCTH
pacrpeeieHus SKCIIepUMEHTaIbHBIX TaHHbBIX):

- €CIIM TOYKH BBICTPAUBAIOT BAONH IPSMOM
JTUHWUH, TO SKCIIEPUMEHTAILHBIC JIaHHBIE
pacripe/iesieHsl 10 HOPMaJIbHOMY 3aKOHY;

- €CNIM TOYKH BBICTPAMBAIOTCS B YTy, 3aKOH
pacmnpeneneHns JaHHBIX aCUMMETPHUYEH, MPU 3TOM
HalpaBJIEHUE BBIMTYKJIOCTH XapaKTepU3yeT 3HaK
aCUMMETpPUHU: BHU3 — MOJIOKUTEIbHASI aCUMMETPHSI,
BBEPX — OTpHLIATEIIHHAS,

- €CIU M3rH0 KPUBOW HATIOMHUHAET OYKBY «S»,
TO €CTh HIDKHHMU KOHeIl TpajuKa HarpaBlieH BJIEBO,
BEpPXHUI — BIpPaBO, M MPH 3TOM B IIEHTpe rpaduka
HET pa3pbIBa, TO JaHHBIC PACIIPECIICHBI IO 3aKOHY C
KOPOTKHMH XBOCTAMU;

- €CJIM KpUBasl peZCTaBIIsieT co00i 3epKaibHOE
oTpaxeHne OYKBBI «S» MO BEPTUKAIW, HUKHHUI
KOHeIl rpadiiKa HAIIPaBJICH BHU3, a BEpXHUI — BBEPX,
TO JaHHBIE pacHlpe/iesieHbl MO 3aKOHY C JIJTMHHBIMHU
XBOCTaMH;

- €CITU M3TH0 KPUBOH HAIIOMUHAET OYKBY «S» H
IpH STOM HaOIOJAaeTCs pa3pblB MOCPEIUHE, TO
WCXOIIHBIC TaHHBIE OMMOJAITBHBL.
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OCCURRENCE OF BARK BEETLES OF DIFFERENT TYPES IN
VARIOUS OF THE WOODS OF THE LENINGRAD REGION

Abstract: The comparative analysis of specific structure of bark beetles in different types of the wood of the
Leningrad region is carried out.
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BCTPEYAEMOCTbB KOPOEOB PA3HBIX BU/IOB B PA3JIMYHBIX TUITAX JIECOB
JJEHUHTPAJICKOM OBJIACTH

Annomayusn: I[lposedén cpasHumenvHulli aHAIU3 6UO0B020 COCMABA KOPOe008 6 DA3HbIX MUNAx .Jecd
Jlenunepaockoti odoracmu.
Knrouesvie cnosa: xopoeovl, scmpeuaemocniv, sHmomogpayHa, Jlenunepaockas obnacme.

CoxpaHeHHE M DPALMOHAIBHOE HCIIOJIb30BaHHE COop JXyKOB MpPOBOJWIN Ha IOXKENTEBIINX,
pecypcoB cpelsl, B TOM YHCJIE OHMOJIOTHYECKOTO 3aChIXAIOIINX U TIOBAJICHHBIX  JEPEBBSX,
pa3HooOpa3us — OJHAa W3 HACYIIHBIX COBPEMEHHBIX BCTPEYAIOUIUXCS TPH BHU3YalbHOM OCMOTpE. DTOT
3a/1a4. croco6 cbopa KOpOEIOB sIBIsSETCS — Haumboliee

OaHUM U3 TEpBBIX 3TAllOB B PEIIEHUW ATOU a¢ddextuHbM [1, . 10, 3, ¢.6].
npoOJyieMbl  SIBIISIETCS MHBEHTapu3alus GayHbl | Tun neca ompeaersuics Mo mHpeoOnagaromemMy
BBISIBJICHHE IPOCTPAHCTBEHHOTO  pacIpeieieHHs pacTeHUIO B JIPEBECHOM M B HAANIOYBEHHBIX spycax
opraHu3MoB. [lomydeHHBIE IaHHBIE MOTYT OBITH [6, c. 10].

BOXHBl JJISI MOHHUTOPUHTra 3apakéHHOCTH JIECHBIX CO0pbI IPOBOIMIICE B CIEAYIOIINX THUIAX
MaccuBoB JIO kopoenaMu ¢ 1eNnblo IPeJOTBPALLICHHS neca (o I'ynenkoBoit n KpacHuKOBOH):

paccelieHust BpeiuTeNed Ha HOBbIE YYacTKH Jieca. 1. Enpauk cparnossrit(EC)
B Teuenmne Tpéx mer, ¢ 2012 mo 2014 rop, 2.  Enpauk-kucnnaaux( EK)

CTYJEHTBl I0Jl HalluM PYKOBOJACTBOM 3aHUMAJINCh 3. EnpHuk- uepHnyauk(EY)

cOOpOM U OTpeJiesieHHeM HaCeKOMBIX, COCTaBICHUEM 4. Cocusk coarnossrii(CC)

(hayHHCTHYECKUX YHTOMOJOTMYECKUX KOJIJISKIMH | 5. Cocusak yepanuHbIi(CH)

repbapues. 6. Cocusak 6pycanunsii(Ch)
HekoTopbiMu HampaBieHHAMHU Hameil paboThI 7. Cocusk nmumaiHUKOBEIH(CJT)

ObLTH Co6opsl  mpoBogunuck B Ilogmopoxkckom,

1. CoOpatb ¥ oOIpemenuTb NpeIcTaBUTEIEH TuxsunckoM, BceBonoxckoMm, T'arumHckOM U
JKYKOB — KopoeZioB (Scolytinae) B pa3iuuHBIX JlyxckoMm paitonax Jlennnrpaackoii obsactu. Beero
TUMNax JiecoB JICHUHrpacKoi 00IacTH. cobpano 114 ocobeit, oTHOCSIUXCA K 20 BHIAM.

2. IlpoBecTu CpaBHUTENBHBIA aHAJIN3 BHUIOBOIO W3 naHHBIX, N37I0)KEHHBIX B Ta0. 1 ciexyer, 4To
cocTaBa KOPOEIOB B Pa3HBIX TUIAX JIECa. Hauboilee  BBICOKMM  BHAOBBIM  pazHooOpasue
Mertoauka coopa. KOPOE/IOB XapaKTePU30BAIICH eTbHUKH-KHCIMIHIKI

(13 BumoB) m enpHUKH-4epHUYHHKH (12 BUIOB).
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Haubomnpmee grcno coOpaHHBIX 0co0ei PUXOIUTCS
Ha CIbHUKH-YCPHUYHUKH (29 INT.) W eNpHUKH-

KUCITHYHUKY (28 mIT.), HANMEHbIIee — Ha C(harHOBEIE
eNbHUKHU(6 0cobei).

Taoauna 1

Yuci0 BUAOB KOpo€aoB, 06Hapymemﬂ,lx B Pa3HbIX TUIIAX JICCOB.

(DuoeToBEI Ty00e
(X BOMHBIN APEBECUHHUK
IMHOTOSIIHBIN JPEBECUHHUK

CTBOJIBI COCEH
Hus crBona cocen
CtBOa Gepé3nl

Tun neca Bun xopoena Yucno ocoberr | Mecto coopa (ycioBus, BU]] TOBPEKAAEMOTO
JIepeBa, APyC MOBPEKACHMUS)
EC [MymmcTeiii nonurpad 2 CTBOJIBI CYyXHX enei
XBONHBIN 1ECOBUK 1 Brnaxxusiit Oypenom
Mautetii enoBsIit monurpad | CrBon ycoximeit enn
[Nanbuexonusiii mydoen 1 CrBon ycoxmeit EmouKu
Bonpmioit enoBerit myboex 1 Jlana crapoii enu
EK Kopoen-tumorpad 5 Toncterii 6ypenom e
[eTrHUCTHIH TyOOoen 2 VY coxIme BETBY elei
["paBEp OOBIKHOBEHHBIN 3 Bepumnsl ycoxmux eneit
X BOIHBIN APEBECUHHUK 3 Huxnss yacTb cTBOJIA €U
duoneroBslii 1yboen 3 Ilens enu
bobIoi enoBkIit 1ydoen 2 KopneBas namna crapoii enu
[TymmcTeiii monurpad 2 3aTeHEHHBIE CTBOJIBI €U
[EnoBBINM KOpHEXUI 2 KpynHelit kopeHs enu
[ManbriexonHbIi JIyOOCT 2 CTBOJ ManeHbKOH EM0UKH
Mautsiii enoBbIit momurpad 1 BetBb ycoxuieit enu
Kopoen-nBoitHuk 1 Bepxyuika enu
BanexxHb1i Kopoen 1 I1ens enn
(OOBIKHOBEHHBIH MHUKpoTrpad 1 Bertka enu
EY ®wuoeToBEIH Tyd0en 4 Caexwe OpEBHA U THH
Mauteiii eoBBIi onurpad 3 CtBOJIBI €N1EH
MHOTOSAHbIN APEeBECUHHUK 4 CrBoBI 6€pé3, OCHH
Kopoen-tumnorpad 4 BetBu eneit
[MymmcTeiii nonurpad 2 Betsu eneit
I'paBép OOBIKHOBEHHBIN 2 Menkue enu
XBONHBIN APEBECUHHUK 2 Bypenom
[eTrHuCTHIH TyOOEeT 2 VYcoxuie BETBU €11
EnoBblil KopHEXHIT 2 Kopnu enun
Bonpmioit enoBerit myboen 1 Hwxusig nana enu
YépHo-OyprIii mydoe 2 Bypenom
XBOWHBIN JIECOBUK 1 KopneBrie namnsl enu
CC Bonbmioit cocHOBEIN Tyboen 6 CTBOJIBI COCEH
XBOWHBIN JIECOBUK 3 BrnaxxHsrit Oypenom
Kopoen noxapuig 1 COCHOBBIH IT€HB
Manblil JINCTBEHHUYHBIN KOPOE 1 CTBOJI COCHBI
®duosneToBklit 1ydoen 2 CoCHOBBIE TTHH
CU ®uoneToBEIH Tyd0en 3 CtBOIIBI COCEH
Bonbiioit cocHOBBIN yboen 4 CtBOIIBI COCEH
XBONHBIN APEBECUHHUK 6 Bypeinom, nHU COCHBL
XBONHBIN JIECOBUK 2 Komens cocubl
Cb duoneroBslii 1ydoe 4 [THu, OpéBHa coceH
Boub1oii cocHOBBIH 1y00oen 3 [Tau, OpéBHa coceH
XBOHHBIN JPEBECUHHUK 3 CrBOIIBI COCEH
I'paBép nBy3yOBIit 1 Bypenom
Kopoen noxapuig 1 CoCHOBBIN IEHBb
CJI BoubIIoi cCOCHOBBIN JTyOO0eT 5 CTBOJIBI COCEH, THU
2
2
1
1

["paBép nBY3yOBIH

Menkue BETKH COCHBI
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PacnpeneneHre  BCTpeUeHHBIX  HAMH B
KOJUIEKIIASIX BHIOB Scolytidae  mo Owmoromam
OTpakeHO B Tabiuue 2.
Taoauna 2

Pacnpenesienue coOpaHHBIX KOPOEAOB 10 OMOTOMAM.

Bun Bceero | Tun neca | Yncnmo cobpansbix | Mecrto coopa
ocobei

[Iymucterit momurpad 6 EC 2 3aTeHEHHBIC CTBOJBI, BETBU €JICH,
Polygraphus polygraphus EK 2 CyXHe CTBOJIBI eeit

EY 2
XBoitubri necoBuk Dryocoetes | 7 EC 1 Brnaxusiii  OypenoMm, KOpHEBBIE
autographus EY 1 Jansl e1el, KOMJIA COCEH

CcC 3

CU 2
Manpiii  enoBblid  mosmrpad | 5 EC 1 BeTBu 1 CTBOJIBI YCOXIINX €IeH
Polygraphus subopacus EK 1

EY 3
ITanpuexonHbIi ny6oen | 3 EC 1 CTBOJIBI MAJIEHBKUX ET0YEK
Xylechinus pilosus EK 2
Bonboi €JI0BBbII nyb6oen | 4 EC 1 HuxHue nanel ctapbix enei
Dendroctonus micans EK 2

E4 1
Kopoen-tumorpad Ips | 9 EK 5 BetBu u Oypenom erneit
typographus E4 4
[lleTnHACTHII myboen | 4 EK 2 VYcoxine BeTBHU ejeit
Phloeotribus spinulosus E4 2
I'pasép OOBIKHOBEHHEBIH | 5 EK 3 Bepummmnkun  Mmenkux  enel  u
Pityogenes chalcographys E4 2 YCOXIINX eJeH
XBOWHBIHI JIpeBECUHHUK | 16 EK 3 Bypenom, HUXHHME YacTU CTBOJIOB
Trypodendron EY 2 €JI1 U COCHBI, [THU €JI1 U COCHBI
lineatum CU 6

Cb 3

CJI 2
®uonetoBeiii myboen Hylurgops | 18 EK 3 ITHu u 6p€BHA XBOWHBIX JIEPEBHEB
palliatus E4 4

CcC 2

CU 3

Cb 4

Cll 2
EmoBrrit  kopuexxun — Hylastes | 4 EK 2 Kopnu eneit
cunicularius EY 2
Kopoen-nBoitauk Ips duplicatus 1 EK 1 Bepxymka emu
Banexnsiit kopoex Orthotomicus | 1 EK 1 Ilens enmn
proximus
OOBIKHOBEHHBIH mukporpad | 1 EK 1 Betka enn
Pityophtorus micrographus
MHorosaHbIH JIPEeBECUHHUK | 5 EY 4 CrBoIbl 6€pé3 1 OCHH
Trypodendron sygnatum CJI 1
Yépno-Oypriit myboen Hylurgops | 2 EY 2 Bypenom
glabratus
Bonpmoit  cocHoBhIE  sryOoen | 18 CC 6 ITHu, cTBOMBI, Op€BHA COCEH
Tomicus piniperda CU 4

Cb 3
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Cll 5

Kopoen moxapumy Orthotomicus | 1 Cb 1 COCHOBBIH IIEHD

suturalis

Maurerii THCTBEHHUYHBIH Kopoex | 1 CC 1 CTBOI COCHBI

Orthotomicus laricis

I'paBép mBy3yOmnii Pityogenes | 2 Cb 1 Bypesnom, ymaBmiie BeTBH COCHEI

bidentatus CJl 1

Takue Bunmel, kak Ilymucteiii nomurpad u
Maneiii  enoBerii  monurpad), OBUTH BCTPEYCHBI B
HECKOJIbKMX OnoTonmax (6 M S5 COOTBETCTBEHHO).
Kopoen-nBoiinuk, Banexubri Kopoes,
OO6pIKHOBEHHBIN MuKporpad, UEpHOo-0ypsIit yboen,
I'pasép nBy3yOsIif 1 Kopoen moxkapuin ObIIH MeHee
pacTpoCTpaHeHBI W OTMEUYEHBl JUIIF B OJHOM
OomoTtone Kaxxaplii. Hambonee dwacTto BCTpedaswch
Bonpmotit cocHoOBEII Tyboen, @uoneToBEI Tydoen u
XBOWHBIN IPEBECUHHUK, YTO COBMAJAET C AAHHBIMHU
MOJy4eHHBIMU JIPYTMMH HcciiefoBaTensmu (5, c. 5-
45, 10, c. 198-210). Ilo nuTepaTypHBIM AAaHHBIM,
HanOoJiee OMAacHBIM M3 HUX sBiseTcs boibmmoi
COCHOBBIHM JTy0OeJl, TaK KaKk OH CIOCOOEH 3aceisiTh
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NHHOBAIIMOHHBIE TEHAEHIIUU B PA3BUTUHN DKOHOMMUMKHN KA3ZAXCTAHA

Annomauuﬂ: B cmamobve pacemampuearomcs OCHO6Hble mem)em;uu paseumust SKOHOMUKU CMPAHbL U 60NPOCHL
NOBblULEHUA uHeecmuuuoyﬂod aKkmueHocmu.

Knrouesvie cnoea: UHHOBAYUOHHAA cucmema, mem)em;uu COYUATbHO-DKOHOMUYECKO20  pA36UNUAL,
IKOHOMUUECKULL nomeHyua, npouseo()cmseﬂﬂbld CeKmop, memnsl pocmda.

BBenenne E.3.CyneiimenoBa, H.B.BacunseBa, O.[llampaii ,
EBpazwuiickuii MPOEKT MpeArnoiaraet T.}O.lllemsikuna u apyrux [8,9,10,11,12].
dhopmupoBaHue CTPAaTETUYECKU MOIIIHOTO, «B nHauane BTOporo necarunetuss XXI Beka
SKOHOMHYECKH CTaOMIIBHOTO ¥ BBITOJHOTO BCEM uzes eBpa3uilcKoil MHTerpanuu oOpeTaeT peaibHbIe
CTpaHam Y4aCTHUKAM EBpasuiickoro uepTbl ENMHOrO 3»KOHOMUYECKOrO IIPOCTPAHCTBA.
HSKOHOMHMYECKOTO COO0OIIecTRa. SnpoMm HOBOTO Omna JoKa3ana CBOIO HUCTOPUYECKYIO
MHTETPALMOHHOTO OOBEIMHEHHsI JIOJDKEH CTaTh MEPCHEKTUBHOCTD KaK BEPHBIN MyTh K MPOLBETAHUIO
TaMOXKeHHBI COI03, TJE€ YYaCTHUKAMH SBISIOTCA 1 ONaronoNyduro HaMWX CTPAaH W HapoJOB», -
Poccus, Kazaxcran u benapycs [1]. ormeuaeT [Ipesupent Kazaxcrana B cBoeil cTarbe
HHHOBaMOHHOE pa3BUTHE HKOHOMHMKH M €rO nox Ha3zBaHueM «EBpasuiickuii Coro3: OT uzueum K
BIMSIHAC HAa TOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH uctopun Oyaymero» " [13].
oTpaciel  HAaIMOHAJBHOTO  XO3siCTBa  IIHUPOKO OcHoBHBbIE pe3y/IbTaThl HCCIeI0BAHMS.
oOcyxmaeTcss B 3apyOeXKHOM M OTCUYECTBEHHOM OmHMM M3 BaXHBIX AaCHEKTOB EBPA3HUHCKOTO
SKOHOMHYECKOH  JuTeparype. B 3apy0exHOiM npoekTa sBiIseTcs (OPMUPOBAHUE CTPATETHUECKH
JauTepatrype 3Ta mnpobiieMa riyOboKo HccleoBaHa M MOIITHOT O, 5KOHOMHYECKH CTaOMIFHOTO M BBITOIHOTO
pojoJDKaeT  paszpabaTelBaThbCs B HAYYHBIX BCEM CTpaHaM YYacCTHUKaM EBpazwmiickoro
HCCIIETOBAHIIX W.lymnetepa, M.Iloprepa, sKoHOMIYecKoro coobmmectBa (EBpA3dc). Sapom
J.bemra, ®.Maxnyna, I1.JIpykepa,, [Ix.PoOuHcona HOBOTO WHTETPAI[MIOHHOTO OOBCIUHEHUS HOJDKCH
u ap [2,3,4,5,6,7]. cTtaTb TaMOXXEHHBIH COI03, Tll€ YYaCTHUKAMHU
Hayunble  OCHOBBI ~ BBICOKOTEXHOJIOTUYHOM spisitorcst Poccusi, Kaszaxcran u benapycs. Taxoe
SKOHOMHKH, KOTOpas IpEANoyiaraeT  Hajaudue 00beAMHEHNE YCWIMI TO3BOJIMT HAaM HE IPOCTO
3¢ PEeKTUBHOI MHHOBAIIMOHHON CHCTEMBI U CO3aHHUE BIIMCAThCS B IJIOOAJBHYIO JKOHOMHUKY M CHCTEMY
MHCTUTYTOB MOJAEP>KKM MHHOBAI[IOHHOT'O MpoLecca TOPrOB/IM, HO U PeajbHO y4acTBOBaTb B IpoLEcCe
HCCIIEIOBaHbI B paborax  A.Kunmak6aesa, BBIPAOOTKH DPEHICHHH, 3aJafoIliX NpaBWJIa WIPHl U
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OTIPEeNIeNAONINX KOHTYPHl OYyIyIIero», - CYHTaeT
B.B.Ilytun [14].

B 1Ol cBA3M, mepex Hameld CTpaHOM CTOUT
3amayua  — BoMtm go 2020 roma B 4HCIO
UHHOBAI[MOHHBIX 3KOHOMHUK Mupa. CeromHs yxe
BUAHBI IO3UTUBHBIE pE3yJIbTaThl BBEICHHBIX B
JielicTBUE HOBBIX NPEANPHUITUN MO0 MHAYCTPHAIBHO-
UHHOBAI[OHHOM IIporpaMMme CTpaHbl 3a IPOIUIbIE
rofsl, Kak OTMedal riaBa rocymapctBa: «B 2010
TOQy JABa W3 CEMH MPOIEHTOB POCTa SKOHOMHKH
nmanu te 120 mpeanpusTuid, KOTOPBIE MBI B IIPOLILIOM
roxy BBenH. B aTom romy Hameemcs Ha 2,6%, TO ecTh
pacTeT BKJIAJ WHAYCTPHUH, TO, YTO MBI ceidac
nmemaem» [15] .

3a ro/pl HE3aBUCUMOCTH B cTpaHe o0bem BBII
(BaJIOBOM BHYTpEHHMH NPOIYKT) BhIpocno B 54,7
pasza, kotopoe ¢ yderoM noctiwkeHun 2013 r.,
cocraBmi 1627,5 mupa. momwt. A B 2013 roxy BBII
Kazaxcrana coctaBun 224.4 mupn.noit., (47 Mecto B
MHpe) H OBII Ha TakoM K€ ypoBHe, Kak BBII
Wpnanguu, [lopryranuu, Ilakucrana.

ITo otHomenuto k BBII Poccum 3a 1992-2010
rogsl OoH yBenmuwics Ha 3,4%, VY30ekucraHa —
147,9% u Ykpaunsl — Ha 32,8%, 4TO MpakTUUYECKH
moctur ee ypoBHA. COOTBETCTBCHHO W3MEHWIIACH
nuaamuka BBII Ha pymry macenenus. 3a 1990-2013
ToAbl JaHHBIN IOKa3aTeldb BBIpoc B 7.4 paza u
coctaBmi 13650 nomnapos. U Ha cerogHsmHuil 1eHb
Kazaxcran Bxogut (nmo manaeiM OOH 3a 2008 r.) B
TPYNIy CTPaH C YPOBHEM JOXOJOB BBIIIE CPEIHETO

moKasaresieil ObIT JOCTUTHYTO, BO — IIEPBBIX, 32 CUET
ONMarompuATHOM CHTyannii Ha MHPOBOM pBIHKE
CBIPDBEBBIX ~ PECYpCOB,  BO-BTOPBIX,  PACTYLINM
CIIPOCOM Ha TOBAaphl Ka3axCTaHCKOI'0 JKCHOpTa
BCJIC/ICTBHE MOJbeMa 3KOHOMUKH B cTpanax EC u

Kuras. B-TpeThux, Ha OCHOBE BBOJA B
JICHCTBUEC HOBBIX MPOU3BOJICTBCHHBIX MOIIHOCTECH B
pamkax rOCyapCTBCHHOM MPOTPaMMBI
WHAYCTPHATH3AIHH.

3a amammsupyemeie 2006-2013 romer, B
IOOBIBAIONIEH OTpPACIN yACIBbHBIH BEeC dKCIOPTa
coctaBui oT 75,5% mo 76,3%, korma 3a TOT ke
Mmepuo] WMIOPT ITAHHOTO IIPOAYKTa paBHAICH
14,1% u 11,2%, COOTBETCTBEHHO.

[To oOpaGarsiBaromieil MPOMBIIUICHHOCTH 32
3TOT XK€ TEPUOJ IKCIOPT COCTABMJI COOTBETCTBEHHO
24,5% un 20,4%, xorma UMIOPT NPORYKIMH 3TOH
kateropur  Obu1  paBeH 859% wu  88,8%,
COOTBETCTBEHHO [16].

O0beM Bcel NPOMBINIICHHOW MPOAYKINH B
peanbHOM BblpaxkeHuHd 2013 roxy mo cpaBHEHHUIO C
2007 romom cHm3uiack Ha 13%, a ¢ 2010 ma 7,1%,
13 HUX ropHojoObBaromas — Ha 12,3% (2013/2007)
u 2,6% (2013/2010), Tabmuma 1.

WNuneke ¢u3ndeckoro o0beMa MPOW3BOACTBA B
obpabatpiBatolieli npombliuieHHOcTH B 2013 ronmy
no cpaBHeHHIO ¢ 2001 rogom cHm3mics ¢ 115% 1o
101,9%. B 2010 - 2013 roapl, Takxe WHJIET
cHbkeHue nokasarens ¢ 113,9% no 101,9%. UYto n

[16]. NOATBEPXKIAECT MMEIOIIUecs MNpoOiIeMbl JaHHOTO
TenaeHIAN COITHATEHO-KOHOMHYECKOTO CEKTOpa, KOTOPHIC HAJIO PEIIaTh.
pazButua crtpanel B 2010 — 2013 rogmax
MOJTBEPIKIAIOT 9TO poct 3KOHOMHYECKHX
Taoauna 1
HNupexcol guznyeckoro 00bemMa NpoOMbIILICHHON NPOAYKIUHU N0 0TPACHAM B % K ImpeablIyliemMy rogy*
HanmenoBanve 2007 2008 2009 2010 2011 2012 2013
Bcs npombinuieHHOCTD 115,5 113,8 101,7 109,6 103,8 100,7 102,5
DJIEKTPOIHEPTeTHKA 105,8 108,6 97,8 105,3 106,5 104,7 101,5
Hedrenobsiaromas 115,8 115,1 109,1 105,8 100,5 98,9 103,2
Hedrenepepabarsisarommas 1038 | 123,7 | 107,7 | 1142 | 100,9 | 100,5 | 103,3
T"azoBas 125 101,5 103,4 106,2 105,8 106,3 103,7
YrombHas 128,4 105,7 92,1 104,4 106,0 101,8 100,0
UepHast MeTaJuTyprus 110,8 101,8 94,1 109,4 106,8 88,2 90,8
LiBeTHas MeTammyprus 149,8 113,6 94,4 115,7 108,2 107,2 98,8
Xumudeckas 1 HeTeXuMHIecKast 122,2 161,3 76,3 121,4 130,1 103,2 102,6
MamuHOCTpOCHHE ¥ METAILI000paboTKa 179,9 141,2 85,7 133,6 119,0 116,5 116,6
IIpombliIEHHOCTH CTPOUTENBHBIX
MaTepHUAJIOB 138,6 146,1 107,6 136,9 125,8 108,7 99,1
Jlerkast npoMBINIIEHHOCTD 122,5 205,9 87,6 100,5 83,3 108,1 98,0
IIumeBast npOMBIIUIEHHOCTh 116,1 108,2 98,8 105,8 100,7 102,5 102,5

*Paccuntano Ha ocHoBe JiaHHBIX ArenTctBa PK 1o craTucTrke, onyO/IMKOBaHHBIX Ha MHTEpHET-caiite www.kazstat.asdc.kz

ISPC The Combination of Technology &
Education, Ostersund, Sweden

167

% THOMSON REUTERS

Indexed in Thomson Reuters



http://www.kazstat.asdc.kz/

Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.829

based on International Citation Report (ICR)

Impact Factor GIF (Australia) =0.356

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHII (Russia) = 0.179
Impact Factor ESJI (K7) =1.042

Ho, Hamo oTMeTHTh, YTO YBENHYEHHE TOIOBOTO
000poTa MPOMBIIIICHHOTO MPOU3BOJCTBA B IIEJIOM,
CIOCOOCTBOBAIO pOCTy 00BEMa MPEAOCTABISEMBIX
yciyr TpaHcnopta. [Ipu 3ToM, yciyru TpaHcmopTa
no wuToraM roja Belpocid Ha 7,4% 3a cuer
YBEJIMYCHUS TPY30000p0OTa, KaK MO BHYTPESHHHUM, TaK
Y BHEIIHUM HampasiieHusM. [Ipou3BojacTBO ycayr B
skoHOMHKe 1o uroram 2010 roma yBenMymiocr Ha
7,1%, B TOM "HCIE yCIIyTH CBsA3U BbhIpociu Ha 5,0%.

YBenndyeHne ypoBHS MOTPEOUTEIECKOTO CIIpoca
3a CUET pOCTa peaybHBIX 10X010B HaceneHus B 2013
rony Ha 6,3% wu 3amemneHHs WHQIAIHOHHBIX
MIPOIIECCOB B YKOHOMHUKE, CO3/1aJI0 OCHOBY I pOCTa
00peMOB TOproBiH. Ee ypoBeHbP B pealbHOM
BBIpQ)KEHUH 10 UTOraM rojia yBenuumiachk Ha 13,5%
M0 OTHOLIEHUIO K MPEIBIIYIIEMY TOTY.

B menom, o0beM BHEIIHETOProBOro 00OpOTa
onpezaenwics Ha ypoBHe 89,9 mupa. momn. CIIA, B
TOM 4YHCIIE€ — 3KCIOPT cocTaBuia 59,5 mupA. A0
CIOA, wmnopr 30,4 wapa. pomn  CHIA.
COOTBETCTBEHHO, 00BEM DKCIOPTa IO OTHOIICHHIO
ypoBHs 2009 roga ysennuuncs Ha 37,8%, a uMmopra
Ha 7,0%.

HyXHO OTMETHTB, YTO ypOBEHb WH(IAIUHN B
crpane no uroram 2013 roma cocraBuna 6,2%, 4to
Ha 1,6% Hmxke ypoBHS 3TOro mokasarens 3a 2010
TOJI. CrmocoOcTBOBaM ~ JAaHHOMY  IIPOLECCY
MOBBILIIEHUE 1IEH Ha MPOJOBOJILCTBEHHBIE TOBAPHI HA
10,1%, Ha HEMPOIOBOJILCTBEHHBIC TOBAPHI - 5,5% U
Ha MJIaTHBIE YCIyTH - 6,8% .

3a 2010-2013 roapl, 3aMeyaeTcs 3HAUMTEILHOE
yIyYllIeHHE MaKpPOIKOHOMHYECKOTO  TOTEeHIMala
CTpaHbI 33 CUCT CTAOMIHLHOIO POCTa MHUPOBBIX IICH Ha
HEePTh, YTO Jdajlo BO3MOXKHOCTh C(HOPMHUpPOBATH
JIOCTAaTOYHBIA YPOBEHH JOXOJOB TOCYIapCTBEHHOTO
Oro/pKeTa U Ha 3TOW OCHOBE OOECIICYHTh YBEIMUCHHC
Pacxo/I0B MO OTHOIICHHIO K MPEIBIAYIIEMY TOY.

Takum  oOpa3oMm, yBeIWYEHHE  JIOXOJOB
TOCYTapCTBEHHOTO OIO/DKETa B HCTEKIIEM TOIy
JIOCTUTHYTO 32 CYET, 0OOCHOBAHHOTO POCTa YPOBHS
pa3BUTHs OTpaciieil SKOHOMHUKHU U cocTasiseT 31,6%
o otHomeHuro k 2010 roxy.

Ocob0 oTMeTuM, YTO B JaHHOM TOAY
WHBECTUIIMOHHAS aKTUBHOCTh BOCCTaHABIMBAIACh
Ooiee MeIUIeHHee, YeM IPOHM3BOICTBO TOBApOB H
YCIYT B CEKTOpaX OJKOHOMHKH, YTO MOSCHACTCS
OonpIIieid MHEPIMOHHOCTRIO 3TOTO IMOKa3arens. 3a
2008 - 2010 roasl HHBECTULIMA B OCHOBHOM KaIlUTal
cokpatunuck Ha 0,5%, a IO OTHOLIEHHIO K YPOBHIO
2007 roma pasHuna cocraBuia mnopsaka 11%.
3HaueHue JaHHOTO TmoOKazatenss B 2013 romy
coctaBuiio 6072687 wmunH.Tr, uro Ha 30% BbIIIe
3Hauenuit 2010 roxa [17].

CaMBbIM OBICTPO Pa3BUBAIOLINMCSA (TEMITB pOCTa
COCTaBIAIH 5,7%) U MOTOMY YPE3MEPHO YS3BUMBIM
Havaxy kpmsuca 2007 roma OBUT CTPOMTEIBHHBIH
cekrop. CneioBaTeIbHO, B IEPBYIO OUEPEab KPU3UCY
TIO/IBEPTIINCH PBIHOK HEJIBUKUMOCTH u
CTPOUTENBCTBO HOBBIX O0BEKTOB. Bmocnencrsum,
MHOTHE M3 HUX OBUIM 3aMOPOXKEHBI, YTO M CTalo
TIepBOIIPUYHNHOMN pe3Koro CHIKEHUS
MHBECTHLUOHHON AaKTHBHOCTH B CTpaHe. Jna
CpaBHEHHs, €CIM  JONs  WHBECTHIMHM  Ha
CTPOHTEIECTBO B O0IIEM 0O0beMe WHBECTHIUH B
ocHOBHOI kammran B 2008 roxy cocrasmsia 10,7%,
10 2013 roxy oHa paBHsutach 1,3%.

Pesymerate 3¢ exTUBHOTO pa3BUTHA
MIPOMU3BO/ICTBEHHOTO CeKTOopa 9KOHOMUKH
TIOJIOXKUTEIFHO OTPa3WINCh W Ha pBIHKE Tpyna. B
2010 roxy ypoBeHb 0e3pabOTHIIBI CHU3HIOCH IO
5,8% 1O OTHOIIEHHIO K SKOHOMHUYECKH aKTHUBHOMY
HaceleHuI0 mpotuB 6,6% B 2009 romy. 3nech
MOJIOKUTEIBHO CKa3alUCh M MEpPbl NPEIINPHHSTHIC
[IpaButenscTBoM KaszaxcraHa 1O perysimpoBaHHIO

MOCTCICTBUA ~ (UHAHCOBOTO  KpH3Wca  IyTeM
peanm3amyu nporpaMMel JloposkHas KapTa.
B 2011 romy, mo JaHHBIM BEJOMCTBA,

MIPAaBUTENBCTBO TPOAOIDKUAT pabOTy IO pearn3anuu
OTpPAaCJICBBIX IIPOrPaMM B IPHOPUTETHBIX CEKTOpax
SKOHOMHUKH W TOJAEPKKH Om3Heca: «IJKCIOPT -
2020», «HWuBectop-2020», «/opoxknas kapra —
2020». Takxke B 9TOM IOy 3alyllleHa Mporpamma
«[IpousBoautensHocTh — 2020». Pa3zpabotanHas
Kapra wunayctpuanmzamuum - 510 469 mNpPOEKTOB
CTOMMOCTBIO 8,3 TpwiiMoHa TeHre. B pamkax
mpoekTa OynyT co3ganel Oonee 140 Teicsd paboumx
MecT. Jlo KOHIA Troja B CTpaHe IUIAHUPYETCH,
3amyctuT 1o 130 mpoekroB Ha cymmy Ooinee 600
muumapaoB TeHre. Ilo Bcem mnpoektam Kapter
WHIyCTPUANM3allMK TPHUBIEKYT WHBECTHUIIMH Ha
cyMMmy okoJjo 1,5 TpumnoHoB Terre [18].

Ecmu roBopuTh O HOBBIX TEHJCHIMAX B
pa3BuTHM 3KOHOMHMKM KazaxcraHa, TO HYyXHO
o0paTtuThcs K BBICTyIICHHIO llpesnmeHTta cTpaHsl
H.A.HazapbacBa Ha HHIyCTPHATbHO-
UHHOBaIlMOHHOM ¢opyme «CunbHblii  Ka3zaxcran
MOCTPOMM BMecTe!», KOTOpbIl cocrosuics 4 uroist
2011 roma B r. AcTaHe. «... MBI BHJIEIU CaAMH, YTO
TOTy4aeTcsi, KOr/la MEHSIOTCSl IIeHbl Ha MHPOBOM
pBIHKE He(TH, rasa, MeTaUIOB. MBI HE MOXeM
TIOCTOSTHHO CHJIETh M 3aBHCETH OT 3TOro. Mup uiet
ceifuac HOBbIE BUJABI PHEPTUU U OyaeT HaXOIUTh, U
MBI JIOJDKHBI K 3TOMY TOTOBHUTBCS», — OTMETHII
npe3uaeHt Kazaxcrana [19].

Brictynas Ha MHIyCTpHaIbHO-MHHOBAIIMOHHOM

dbopyme, TPE3UNEHT CTpaHbBl ONPEAETWT TATh
JIEWCTBEHHBIX TEeHICHIIUNA MHHOBAIIMOHHOTO
Ppa3BUTHSA SKOHOMHKH CTPaHbI.

Bo-mepBhIX, OBUIO OTMEUYCHO pOJIb HOBBIX

TEXHOJIIOTHH B oOecreueHnn 3SHeprodpeKTuBHO-
CTH, U B 9TOH CBSI3U, HEOOXOANMOCTh HOPMATHBHBIX
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aKTOB, DEIJIaMEHTHPYIOIMX IpOLecC Mepexona Ha
HOBBIE DHEpProcOeperaroue OCHOBEIL.

Bo-BTOphIX, = MOMKHBI  B3ITh  Kypc K
3¢hPeKTUBHOMY Pa3BUTHIO MPOU3BOJICTBA
HECBIPbEBOIO0 CEKTOpa. OTO — MAaIIUHOCTPOEHHUE,
CTpOUTENIbHAs HHAYCTpUS, XUMHUYECKast U
(hapmanieBTHYECKAs TPOMBIIUICHHOCTD U JIp.

Tpetps TEH/ICHIIUA peaycMaTpuBaeT

MOJIEPHU3ALHMIO arpONpPOMBIIIJIEHHOTO0 KOMILIEKca. B
STOM HAaNpaBJIEHWA 3a MPONULIBIE TOABlI CHAENAaHO
OpuTO He Mano. Temeps e CTOUT 3aJada, BBIATH Ha
HOBBIH YPOBEHb IO 3KCIOPTY Msca, OBOIIEH U
(hpykTOB.

UYerBepTass TEHIEHIMA —  HOPOAYKTHBHOE
pa3BUTHE MaJloro M CpelHero Ou3Heca Ha OCHOBE
BBOJIa HOBBIX NPOEKTOB. Maiblii M cpeqHuil OHU3HEC
JIOJDKHBI 00€CIIEUNTh OCHOBY YCTOMYMBOIO Pa3BUTHS
J9KOHOMHUKHM CTpaHbl, W paboTaTb 0O TPUMEPY
I'epmanun Beimyckast 85% Bcell NPOAyKLIMHU IO
ctpae. B cBoem BeicTymuieHuu [IpesumeHt
NoI4YepKHyd, uro pa3zButue MCB — 310 BaxHas
HNOIUTHYECKas 3a7a4a.

IlaTas  TeHpgeHmus o HEOOXO0ANMOCTH
MOBBILEHUS]  NPOU3BOAMUTENBHOCTh  Tpynda. Jnd
NOBBIILIEHUsT Tpou3BoAuTenbHOCTH B Kazaxcrane
CO3JaHBl HEoOXoaMMBbIe YCIoBHSA. (DYHKIMOHHPYET
cucTeMa MHUKPOKPEIUTOBAHHMS B paMKax IporpamMM
«3ansaroct-2020», «JlopokHass kapta Owu3Heca-
2020», ¢onma «amy», «KasArpo» u npyrue
KpenuTHele nMHUM. B TO xe Bpems, lIpesunentom
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METO/IAKA «I1OJYITPOBOJIHUK» - KAK MHTEPAKTUBHBII METO/I OLIEHKU 3HAHUI
CTYJAEHTOB

Annomayun: Cmamoes nocésujeHa ONUCAHUIO HO8020 UHMEPAKMUHo20 memooda «Ilonynpoeoonuky. Memoo
NnpeoHasHauer Osi OYEeHKU YCB0eHUs. MOU Uiy UHou memvl cmyoenmamu. IIpueedena uHCmMpyKyust npumMeHenus,
NPeUMyuwecmeo u HedoCmamKy 9mMo20 Menmood.

Knrwouegvie cnoea. neoacocuueckue mexHONO2UU, UHMEPAKMUBHbIE MemMOObl, OYEHKA 3HAHULU, YC8OeHuUe
SHAHUU.

Ilemarorndyeckue TexHOJIOTHH BCE Ooublie KOHTPOJIbHBIE pabOTHI CBSI3aHBI CO 3HAYUTEIHHBIMU
NPUMEHSIOTCS B cucreMe oOpasoBanms. Cucrema 3aTpaTaMd TpyZAa II€JjaroroB Ha MX IIPOBEPKY
o0Opa3oBaHUs HamOoOJiee Pa3BUTHIX CTpaHAX MHUpa B [6,7,8].

MOCJIC/THHE JIECATh-IBATIATh JIET IEPELUTH K HOBOMY Jnst ycTpaHeHHs 3THX HEZOCTAaTKOB HaMHU OBLI
JTamy, T/A€ aBTOPUTapuU3M  yCTYHaeT  MecTo CO3/JaH MHTEPAKTUBHBIA METOJ|, HAIIPaBICHHbBIH IS
corpyaunuectBy [1]. «Ilemarormdyeckasi TeXHOIOTHS OLICHKH YCBOCHHS OINpPENCIICHHOW TEMBl CaMHUMH
— 9TO CHCTEMHBIH METOJ CO3JaHus, MPHUMEHEHH, CTYAEHTOB. OH  omiomyaercs  OT  JAPYIHX
ONpeJIeTIEHUsI  BCETO  Ipoliecca  IpenojaBaHus, MHTEPAKTUBHBIX METOIOB OIIEHKH 3HAHUI CTYAEHTOB
YCBOGHHSI 3HAaHMM C Yy4ETOM TEXHHUECKHUX W TE€M, YTO BO BpeMs MPOBEACHUS OTOTO MeTofa
YeJIOBEYECKUX PECYpPCOB M HUX B3aUMOJEHCTBUIA, IPOMCXOIUT HE TOJBKO IIPOIECC OILEHWBAHUS, HO
CTaBSIIMX CBOEH 3amadel omTuMmu3ammio (opm TaKK€  CTyJeHTaM  yHa€rcs  IOBTOPEHHE U
obOpazoBanmst» [2]. «llemarormdeckas TEXHOJOTHS 3aKpeIUieHHe M3yYeHHOTO MaTepuaja, IIOBBIIIas
KaK CaMOCTOsITeNIbHASI HayKa B CHCTEME 00pa3oBaHUs CTENEHb YCBOCHUS U 3aIIOMUHAHUS.

OXBaTBIBAET BCE 3JEMEHTHl Y4eOHOro Ipolecca: IocienoBaTesibHOCTH NpOBeIeHUs
cocTaBieHue y4eOHoro rpaduka u yuyeOHOro IiaHa, MeToauku «IloJrynpoBoaHIK».

o0ydeHue, M OLIEHKA eT0 Pe3yJIbTaToB» [3]. 1-3Tam.

JUis Tekymero KOHTpPOJS B TPaAULUOHHOM CryaeHThl, HaXOAALIMECS B ay IUTOPUU AEHATCS
o0y4eHNMH  WCHOJB3YIOT  dYalle  yCTHBIH H Ha JBe TIpynmsl. B Hamem 3kcnepuMeHTe MBI
MUCBMEHHBIN ompoc [4,5]. YcrHBIA ompoc TpeOyer Ha3BaJld MX TIPYIIaMU «aTOMOB» U «3JIEKTPOHOBY.
60J1BIIOrO pacxoja yueOHOrO BPEMEHH, ITNChMEHHbIE Cromnsl pa3MemaroTcss B ayauTopuu mo kpyry. Ha
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Ka)KJIOM CTOJIE PAacCaXMBACTCsl OAWH WICH U3 TPYIIIIEI
«aTOMOB»  3aHMMas [EHTPAIbHOE  IIOJIOXKEHHUE
OTHOCHTEJIHO CO3/IaHHOTO Kpyra. Psgom ¢ HuM
pacrnionaraeTcss OJUH YJE€H TPYHIBI «3JEKTPOHOBY.
Taxum 006pa3oM, KaKIbIH CTOJ CO31AET «MOJIEKYIIY».

1-3ananue. Co3naHue TaOIMIBI (BBINOJIHIET
Kaxaplii crynenrt). CryaeHtam Bblmaérest Oymara
¢opmara A4. Ha 5TOM JaHCTE CTYIEHTHI PHUCYIOT
TaOJHITy, COCTOSIIYIO U3 TPEX CTONOIOB. 1-cTomnbery
Ha3eiBaeTcs «Bompockr», 2-ctonber «[IpaBunbHEIE
OTBETHI» U 3-cTonber «OTBET CTyACHTa.

2-3aaHue. CocraBiienue BOIIPOCOB
(BBITIONHSIET KAXKABIH CTYIEHT WHIWBHUIYAIBHO).
Kaxnplii cTyneHT, HCHONb3ysl KOHCIEKT WU

pa3faTouHbIl MaTepuan, CaMOCTOSATENBHO IOJKEH
COCTaBUThb TaKHE BOIPOCHI, C IOMOIIBI0 KOTOPBIX
MOXXHO OLICHUTh 3HAaHUE JpYyroro CTryIeHTa [0
ompejieieHHo mpolaeHHoW Teme. KommuecTBo
BOINPOCOB OTpeAeNsieT npemnoaasareib (ot 5 go 10).
B Hamem skcnepuMeHTe OBUIM COCTaBJIEHBI MO 5
BompocoB. Ilocie TOro, Kak CTYHCHTHI TOATOTOBST
BOIIPOCHI, U3 CTOJIOB YOHPArOT BCE KOHCHIEKTHI H
pa3gaToYHbIC MaTEPUAIIBL.

3-3amaane. OMpoc «3JIEKTPOHOBY (BBHIIOIHSIIOT
BCE «aTOMBD» OTAEIHHO M OTHOBPEeMEHHO). Kamprii
«atom» 3amaT CBOM 3apaHee COCTABIICHHEIC
BOIIPOCHI «ANIEKTPOHY», CHUIALIEMY PSIOM, 3aKpbIBas
CTOH6GH MpaBUJIBHBIX OTBETOB C MOMONIBIO YHUCTOI'O
JUCTa  DJIEKTPOHOB. Bce  yCTHBIE — OTBETHI
«3JIEKTPOHOBY MO KaXJIOMY BOIIPOCY 3aIHCHIBAIOTCS
CO CTOPOHBI «aTOMOB» B 3-cTOJOCI[ TaOJUIIbI,
COCTaBIICHHBIE CaMHMH «aToMamm». Ha oOpatHoii

CTOPOHE JIHCTa «aTOMBI» JOJDKHBI  3alncaTth
(haMUITHIO OTIPOIIEHHOTO «AIIEKTPOHAY.

2-3Tam.

Bce omeKTpOHBI CO  CBOMMH  JIHCTaMH

MePEMEIIAIOTCS TI0 YaCOBOM CTPENKE Ha CIIETyFOIIHHA
PSIOM CTOSIIIUI CTON — K APYTOMY «aTOMy».

4-3aganne. Onpoc «aToMOB» (BBIIOJIHSIOT BCE
«AIIEKTPOHBD) OTAEIHLHO M OJHOBPEMEHHO). Temepnb
«ONEKTPOHBIY» OMPAIIUBAIOT «aTOMOB» IO CBOHMM
BompocaM. Takke <«OJIEKTPOHBD» 3aMUCHIBAIOT B 3-
cTonmber;  BCE OTBEThl «aTOMOB» Ha 3aJIaHHBIC
BONPOCH. B KoHIlE ompoca oTMedaeTcs (aMHIHS
OTIPAIIUBAEMOTO «aTOMay, KOTOpasi 3aIliChIBACTCS Ha
00paTHOU CTOPOHE JIHCTA.

3-3Tam.

CMerieHHe SIeKTPOHOB IMOBTOPSIETCS, OHH CO
CBOMMH JIUCTaMU TEPEMENIAIOTCI TI0  YacOBOM
CTpENKe Ha CJICIYIONIMHA PSAAOM CTOSIUANA CTONM — K
JIPYroMy «atomMy». Ha KaXIoM CTOJe <«QIEKTPOHBI»
U «aTOMBI» MEXKIy CO00i OOMEHHMBAIOTCS CBOWMH
3aI10JIHCHHBIMH JIUCTAMU.

5-3aaHue. He onpenensis JIMYHOCThH
ONMPOIICHHOTO CTy/ACHTa (HE TOAINIAABIBAs Ha
0o0paTHYI0 CTOpPOHY JIUCTA), KaXKABIA CTYJCHT
aHAIM3UPYET OTBETHl Ha BOMPOCHI OTPA’KEHHBbIE HA
JCTE, CPABHUBAS HX C MPABUILHBIMU OTBeTaMu. Ha
KOKIbIH OTBET CTAaBUThCA OTHAEIbHas oOlieHka. B

WTOTE OIpeeNseTcs 00Imas CpeqHss OlleHKa 3HaHUI
OTIPENICIIEHHOTO CTYICHTA.

4-3Tamn.

[IpenonaBatens cobupaet Bce UcThl. Eciu aTa
METOJIKa TPOBOJMTHLCS BICPBBIC U CTYICHTOB,
MpenoiaBaTelib MOXET 3alaTh CTYICHTaM BOMPOC:
«[loueMy MeTOIMKA HA3BIBACTCS MOTYPOBOTHUKOM?
OCO0CHHO 3Ta BaXKHO, €CIIH METOJAUKA MPOBOIUTHCS
Ha ypokax ¢usuku. [locrme oOcyXaeHHs 3aJaHHOTO
BOIIpOCAa  MPENOJaBaTeldb OOBSIBIACT  KaKIOMY
CTYACHTHI OLICHKHU ONpeIeTICHHBIC Ha JTUCTaX.

Metog Obu1  Ha3BaH  «llomympoBOIHHKY,
MTOCKOJIBKY NIBIKCHHUS CTYJCHTOB B TPYIIIE TOXOXKE
Ha TIPOIECC MPOUCXOIAIINI B MOIYHIPOBOIHHUKAX,
KOTOpas M3Yy4aeTcsi B IIKOJBHOW MporpaMMe Ha
ypokax  ¢usuku. Kak  wu3BecTHO,  mpolecce
NPOUCXOJAUMM B IOJYNPOBOJHUKAX  MMEIOT
CIICAYIONIYI0 KapTHHY: O3JCKTPOH HAaXOSIUiCs
BOKDYT aTOMa JBHTasiCh, 3aHUMAET CBOOOJIHOE MECTO
JPYTOro 3JEKTPpOHA BOKPYT cieayrolero aroma [9].

OTH MHOTOYHCJICHHBIC [BI)KCHHS  AJIEKTPOHOB
BEITIOJTHSIOTCS. TI0 OJHOCTOPOHHEMY HAIIPABIICHHIO
[10]. Bo Bpemss npoBeaeHHS ~— METOOUKHU

«I[TomynpoBOIHHUK» TaKkKe MPOUCXOIAT ABHKCHHS
OJTHOM TPYIIIBI CTYJCHTOB, KOTOPBIX MOXKHO Ha3BaTh
TPYIION «3IEeKTPOHOBY». Jlpyras rpyrmna CTyIeHTOB
HE JIBUT'Al0TCA, M OHU COCTaBJISIOT IPYIITY «aTOMOB).
B aynuTtopun CTyAEHTHI CO3al0T HECKOJIBKO MaJbIX
rpynn  («MOJIEKYJIBI»), CO3JaHHBIE U3  OJHOIO
«QJEKTPOHA» U «aToMay. PacnosioxeHne «MoJIeKyI»
B ayIMTOPUH JOJIKHO UMETh KPYTOBYIO (hopMy.

Br160p ponu — aToM WM IEKTPOH MOKET OBITh
MIPEATIOKEH CTYAECHTaM 110 JKEJIAHHUIO, ITOCKOIBKY
«...HauOOJIBIIYIO 3¢ (heKTUBHOCTH TIPUHOCAT
CEeMUHApHI, HMEIOINE OCOOEHHOCTH» TaKHe Kak
«pa3JieNICHNe CTYJCHTOB Ha TPYIIIIBI 110 X JKEJIAHHIO;
pabora B MOCIENOBaTEIbHOCTH —WHIUBHIyaJIbHAS,
napHas (4ame BCEero TEepPeKPECTHBIH  Ompoc);
SKCHEePTHHII aHaIu3; OIIeHKa TPYTIIBI
mpenojaBaTesieM U CaMHM CTyJIeHTaMu U T.1.» [5].
Ho mno mHameMmy MeTomy mapbl CTyIEHTOB He
OCTAlOTCSI HEW3MEHHBIMH [0 KOHILA IIPOBEICHHS
MeToaa. OHM TIOATAITHO MEHSIOTCA B Iapax.

Meron TpebyeT cocTaBieHHS BOIPOCOB U
OTBETOB OTHOCHTEIBHO TOYHBIX SIBJICHUH, 4TO
PEKOMEHIyeTCs TPHMEHSTh €€ 10 IpeaMeTam
TOYHBIX ¥ €CTECTBEHHBIX HayK. Takxke HYXHO
y4ecTb, IMEHHE y CTYJEHTOB HaBBIKOB OOBEKTUBHOM
OLICHKM 3HAHMM APYroro cryjaeHra. Eciau cTyneHTs
HE TOTOBBI K 3TOMY, METOIMKA HE AAET OXKHUIAEMBIX
pe3ynpTaToB. [IpermomaBaTens MOXET H3YYHTH 3TH
BaXXHBIC MOMEHTHI (B TOM qHcie u
TICUXOJIOTHYECKYI0 aTMoc(epy BHYTPH TPYIIIBI) BO
BpeMsl HAYaJbHBIX 3aHATHA W Ha CIEIYIOIINX
3aHATUIN IPUMEHUTH METOAUKY «[lomympoBOIHUK.

IpenmymecTso MeTo/a. Csoeobpasue
METOJIMK! 3aKITI0YAeTCSI B CIIETYIOIIUX
NPEUMYILECTBAX:
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1. MeTtoauka MO3BOJISIET OLIEHUTH B TEYCHUU
20-30 MHHYT BCEX CTYISHTOB CHAAININX B
ayoUTOpUH, TOCKOJNBKY KaXKaas Ilapa HadWHAeT
padoTy OTHOBPEMEHHO.

2. OIncHOYHBIC ~ JCWUCTBUS ~ MPOUCKOMSAT
aHOHUMHO, 4TO II03BOJIIET n30erathb
MEKJIMYHOCTHBIX OTHOIICHUN MEXIY CTYICHTaMH,
TaKWX KaK CHUMIIATHM WM aHTUNATHHA, MPUCBOCHUC
HE OOBEKTHBHBIX OIECHOK B (hOpMEe «OH OTIMYHHK,
MIOSTOMY JIOJDKEH OBIT OIIEHEH BEICOKHAM 0aJoM», «OH
HEYCIEBAIOIINI CTYACHT, IOATOMY €My JOCTaTOYHO
MIOCTaBUTH MCHBITYIO OIIEHKY» H T.J.

3. 3anuceIBaHue OTBETOB [M03BOJISIET
yperynupoBaTh CIIOpPHBIE MOMEHTHI CO CTOPOHEI
OTBETUYHKOB, TAKUX KaK «s 3TO CKazall», «1 UMela B
BUJY IMEHHO 3TOY.

4. YcBoeHue o0CykaaeMol TEMbI IPOUCXOIMUT
HaMHOI'oO BBIIIC, ITO CpaBHeHI/IIO C TpaI[I/IHI/IOHHI)IMI/I
yCTHI)IMI/I NI MIMCbMCHHBIMU OHpOC&MI/I. HOCKOHbe
Ka)KZ[I:-Iﬁ CTyZ[eHT B npouecce HpOBeZ[eHI/IH MECTOOAUKHU
«[TomrympoBOTHUK» BBITIOJIHSET HECKOJIBKO
pa3HOOOpa3HBIX ACHWCTBUI: MHCEMEHHO COCTABISET
BOIIPOCHI 110 JaHHOW TeMe; MOJ0UpaeT MpaBUIbHEIHA
OTBET W 3alMCHIBACT WX, CIYIIACT YCTHBIC OTBETHI
CTYACHTOB, 3alMCHIBACT HX; OTBEYaeT YCTHO Ha
3alaHHbIC  BONPOCHI, IPOBEPSCT IMHCHMCHHEIC
3aIlucu, CpaBHI/IBaﬂ C HpaBI/IJ'II)HI)IMI/I OTBCTAMU,
aHaHI/I3I/IpyH JaHHBIX, OLICHUBACT OTBCTHI.

HenocraTku meToaa:

1. OTBeTHl OMpalIMBAaeMbIX CIYIIAET TOJIBKO
omuH 4yeioBek. OHM He OyayT o0OCYXIaThCs
My OIMYHO.

2. OneHka 3HaHUU ONPALITUBAEMBIX CO CTOPOHBI
CTYACHTOB MOXXET WMETh B OIPENCIICHHON CTENCHH
CyOBEeKTHBHBIN XapakTep.
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Introduction

The changes in the agriculture production
structure as an important sphere in the economy
cause to the formation of the most effective
production spheres. In this regard, nowadays the
main trends in the diversification of agricultural
products can be considered the Market Conditions.
More preciously, according to the changes taking
place in the market conditions, the priority of the
production directions must be determined in the
agricultural production. So, formation of the
diversification strategy in the agriculture actually
requires justification of the process itself. In this
regard, in the agricultural production depending on
the market conditions and its demand, economic
justification of the diversification process, increasing
economic  effectiveness of the production,
determining the most favorable production areas and
etc. are the important conditions of the preparation of
the strategy. In its turn, this serves to the increasing
of the effectiveness of the usage the production tools
and labor resources by effective use the natural-
economic conditions, increase the labor productivity.

The improvement of the payment opportunities
of the demand at the expense of the local production
is a main issue in the implementation of the
diversification process which leading to the structural
changes in agriculture.

In this regard, in order to adaptation of the
agriculture production specialization to the market

Doi: &os¥¢ http:/dx.doi.org/10.15863/TAS.2015.04.24.31

conditions, which is directly related to
diversification, creation of market infrastructure for
the development of the priority areas, and adaptation
to the modern demands of the regional exchange
system is particularly important.

Diversificaton shows itself as a main economic
process implying development and determination of
the most economical effective producton areas. In
this case, the formation of the branches, thatare not
relate to the main production is especially dominated.

Though, the above-mentioned directions of
diversification are characteristic for all spheres of the
economic, in terms of agriculture features the
production diversification is characterized by a
different substance. And this requires new
approaches during researches, determining its main
directions and types. Including the area criterion
carried out in the agriculture, diversification requires
3 forms: production, finance and marketing. In fact,
in globalization, having a deep meaning —
diversification shows itself as a main activity area,
especially in the production, finance and marketing
sphere of the enterprise. The production
diversification characterizes the variety of production
types, which provides purchasing various product or
expansion of the sorts in the enterprises. Sphere
diversification is different with a increasing of the
spheres which are technologically related with each
other in all stages of agricultural production in
enterprises, as well as with a development of the
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distinguished from others with its utilized production
tools, and final output. Similar situation for the
production diversification is distinctive for the
concrete product type.

The financial diversification is distinctive with
a diversity of financial activities, in this context it is
realized as a possibility of achievement by
implementation of different short-term and long-term
financial investments in the enterprise. Meaning of
the diversification is met as the enterprises, serving
several markets at the same time. But some
economists’ approaches to the diversification as a
strategy reducing risks in production and exchange
sphere and increasing financial sustainability.

Materials and research methods

Researches show that, the changes in the
structure of the production areas, in most cases,
occur spontancously and such spontaneous making
decisions are accompanied by certain risks. In
particular, in accordance with changes in market
conditions, the diversification priorities of the
agriculture are being determined. So, the
improvement of the payment opportunities of the
demand at the expense of the local production is the
main issues in the implementation of the structural
changes in the market. In this regard, for the
adaptation of the agricultural production to the
market conditions and improvement of the more
effective production areas are very important to form
the most improved exchange systems. Researches
show that, diversification is a main toolbar of the
increasing the economic effectiveness and increasing
labor productivity of the specialization of the
agricultural production based on economic strategy
of the enterprises as an objective legality. It should
be noted that, as to all spheres of the economy, the
process of social division of labor is one of the
characteristic feature of the agriculture. Social
division of labor comes forward from the specific
features of the agricultural production, and from the
economic and natural legality of expanded
reproduction process. The economic and natural
legality of the expanded reproduction process, in its
turn, significantly influence to the level of the social
division of labor, also to the level of the production
specialization in the agriculture. While increasing the
development level, the specialization of the labor and
distribution are deepening enough. It is possible to
implement scientific and technical progress in all
spheres of the economy on the base of social division
of labor. This process results with an increasing labor
productivity, continuous improvement of the
technologies, used in production process, increasing
of the production experience and continuously
expansion of the public production. So, the progress
of the social division of labor causes with a
continuous organization and improvement of
production process.

It should be noted that, social division of labor
is defined with a specialization of production. The
specialization of production serves to the effective
use of the natural-economic conditions of the
different regions and also to the increasing effective
use of natural resources and production tools.
Researches show that the specialization of
production has a quality features. The quality
demands of the agriculture specialization are
characterized with a production composition and
with the relations between them. Quantitative point
of view, the specialization of the production is
characterized by the volume ratio of the proportion
between interact spheres. So, the characteristic
feature of the both sides is to have a certain size and
proportion and to provide the ratio between
proportions of the areas. Agriculture directly depends
on the development level of the productive forces
and the deepening process of the diversification,
which results with a change of the specialization
forms in the experience of the well-developed
countries. Thus, it is impossible to define the
productive forces and the development directions of
the technical progress without taking into account the
changes happening in the specialization of the
agricultural production.

Efficient allocation of the agriculture on the
natural-economic areas creates favorable conditions
for increase of production and as well as, the
decrease of production expenses. Such features of the
allocation of the agricultural production as a result,
leading to the reduction of the expenses, dealing with
a product transportation by creating efficient usage
conditions of the soil, material, finance and labor
resources. Allocation of the agriculture on the
territory of the country plays an important role on the
efficient distribution of the all factors of the
expanded reproduction. Naturally, all of these result
with a payment of the demand at the expense of the
local production in the agriculture area, serving to the
economic progress in some areas. Thus, efficient
allocation of the agricultural production serves to the
re-qualification on the basis of the market conditions,
increasing the level of the self-reliance in agricultural
field, also increasing competitiveness of the products
in the internal and external market. As is known,
each economic region engaged in the agricultural
production has a specific natural and economic
conditions and this factor considerable impact on the
production allocation. A number of large farms
formed as a result of the allocation of the agricultural
production in the favorable economic region in the
well-developed countries. These farms have a special
favorable influence in the agricultural area, as well
as, in the internal and external markets.

Naturally, creating large farms play an
important role in the application of the crop rotation
system and in the increase of productivity, which
caused by decreasing expenses in the production
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process. Allocation of the large farms in the suburban
areas results with a facilitation of the production
conditions. The one of the most important factors of
the preference of production specialization is
expansion of the applied scientific and advanced
practice opportunities. This becomes the main factor
of the introduction of progressive forms of work
organization, the use of the new technologies and
qualified staffs in the production and the success of
expanded reproduction. It would be considerable to
note that, if we take into account the providing
economic independence of the entity is the most
important feature of the market economic system; we
can note as the most important conditions the
advanced organization of the production and
increasing economic efficiency in the diversification
process. Therefore, the implementation of the
measures directed at the expansion of the economic
opportunities of the agricultural commodity
producers and the production diversification, show
its relevance sharply.

Conclusion

Scientific justification of the diversification of
the agricultural production is a particular important
issue and it leads to the fairly dynamic reaction to the
changing economic factors in the background of the
influence of the natural factors. In general, the
fundamental changes are taking place in the
production structure with an influence of the natural
factors. So, it results with a formation of specialized
regions in the main types of the agricultural
production. Under certain natural conditions,
deepening the diversification of the agricultural
production plays significant role in the development
of the high-income areas and households.
Summarizing the above results, it can be noted the
following directions, which will lead to the effective
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In this project, a technological process used optimal models of operation. Change the actual
creates a computer model of the object-oriented construction of the grain dryer unit; we can check the
approach. Process control for real-life grain drying operation drying process. Model of the external
drum model is characterized as an object of special environment on the basis of the ratio encapsulation
programs. Considered real object of the drying mechanism, shall be determined by the properties of
process, carried out external relations with the the object's interface. The object information from
programming. Drying the object can be detected and the external environment in the software
characterized by its properties: environment will be pre-screened before, reviewed
class Tagregat the terms of the equation that is pre-defined criteria.

{ Only fully satisfy the conditions of this data are
private: only written inner edge of hidden object. These edges
float FV_tn; // Speed carrier, m /s are not visible from the external environment and
protected from direct access. This increases the
_fastcall TAgregat (void); // Constructor reliability of computer models. As a result of his
b work in the object model of grain drying use of the
extern TAgregat * Agregat; following information:

Drying the object of the program is defined as a 1. The amount of moisture in the first and wheat;
class all of its properties. At the same time, the 2. The initial and final temperate wheat;
relationship with the environment is completely 3. The agency used grain drying the first and last
determined by properties interface, technological temperature and flow rate of total income;
process of drying kinetic equation based on 4. Drying drum rotational speed;
calculation of drying unit's performance. Is 5. Drying drum, the angle of inclination of the
determined scientific theoretical research algorithms. plains;

Block diagram the technological drying process 6. Wheat seed diameter of the heat;
computer control system (Fig.1). 7. Dryer to dry the product performance;

Grain drying process is controlled by special 8. Evaporate moisture on wheat and wheat grain
defined in the model equations. At the same time, the temperature heat capacity;
computer model makes it possible to carry out 9. The density of the air used for drying grain, air
scientific research. Theoretical and fill in the details flow and air kinematical on turnover.

with a grain drying process allows to determine the
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using data from a file the drying unit

download

The input parameters using the
kinetic equation is determined
by the criteria of performance.

l

The results obtained by different
depending on the graphics of the
video-Pay. Drying process
parameters of the imaging

. —
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basic kinetic equation plant
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The results of the management
model through a drying unit
controls the drying process
management
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Figure 1 - Block diagram of the technological process of drying.
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C++ input parameters listed above are
characterized by the drying properties object in the
form of: Mathematical and physical model created in
the process of drying, the drying process was the
kinetic equation in the form of a set of criteria
equations. The management of the technological
process of drying of wheat grain products processing
plant for the drying drum (1) was chosen as the
criteria of the equation.

F (Fo; G/Lm; Ko; E; 0; Re; Fr;sina)=0 (1)

Calculating object properties defined criteria:
1. Criteria Reynolds: 2 * FV_tn * Fda/FV _kin v;
2. Humidity simplex: (Fun-FUK) / fun;
3. Fourier criteria: Fa * Ft_sr/pow (t_a, 2);
4. Criteria Froude: 2 * pow (3.14,2) * pow (Fn, 2) *
FD sig/Fg;
5. Criteria crossover: Fr_t * FUn / (FCm * FTn);
6. The temperature simplex: (FTkm-FTnm) / (FTn-
FTk);
7. Simplex: FV_tn * 3.14 * pow (FD_sig, 2) * FRo_b
*(1 psi)/ 4;
8. The horizontal angle to the plane of the drum,
degrees:

fabs (cos (DegToRad (10 * (Falfa + 3))))

A study of technological process of drying
criteria equations.

E=A *Koa * Fob * (G/Lm) ¢ * Red * 6eFrf (2)
* Cosg 10 (alpha 3)

The analysis of the results experimental work of
criteria determined by the value indicators of degree

equation and stability, grain drying drum installation
process kinetic equations:

E=FK_ A*pow(E,FK a)*pow(Re,FK b)*pow
((Fa/pow(t_a,2)),FK c)*pow(Fr,FK e)*pow(
L,FK f)*pow(Teta,FK g)*pow(Ko,FK h)* 3)
pow(fabs(cos(DegToRad(10*(Falfa+3)))),FK

)

As a result of the experimental criteria and oversized
values varied within the following:
Re = 568,42, 1122,63; FO = 38,74, 167,24; Fr =
0,04, 0,23; (G/LM) =0,14, 0,85; q = 0,22, 3,16; KO
=20,67, 49,09

The value of the results of the study found.

Computer model to ensure the proper
functioning of the drum drying is necessary to ensure
the execution contracts in accordance with the
determination properties object. Object drying
properties of grain drying process is obtained by
carrying out experimental work restrictions.
Computer models can be operated in two different
data: According to a study of the theoretical and real-
time processing of data from the drying unit by
calculating the efficiency of the drying unit. External
information is drying properties an item of income.
Theoretical research data from sensors located on the
drying unit or can be downloaded from a file on disk.
At the same time, the drying drum in case of a
change in the design of the internal kinetic criteria
varies in the degree of the equation. In this sense, the
computer model is universal. Grain drying process is
fully automated.

Table 1.

The optimal technological modes of drying of wheat and practical guidance.

Technological settings work barabannix agregatov Recommend | Values of units
1. The angle of inclination of the drum Grad -2,-3

2. Heat carrier flow rate m/s 2,9+3,1

3. The frequency of rotation of the drum % 0,2+0,217

4. The ratio co 40-42

5. The temperature of the heat carrier first co 185+205

6. The peak temperature of the gases 105110

Grain drying process automated analysis
system, when taking into account the main window

(Fig.2):
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Figure 2 - The main window of the computer program.

The main window of the program consists
following menu ways: input, graphics, animation.
"Input settings" menu we have ever used a computer
model of the entire input parameters program will be
included in the box (Fig.3). At the same time, in
accordance with the input parameters in this window,
drum drying unit performance is clearly related to the
location of the plane. "Exit" button to return main
window. Theoretically or experimentally obtained
values of the input parameters, calculated in a way to

fill the schedule, it can be saved to a file. This allows
the use of this information in the future other
calculations. Input parameter values are indicators of
the drying process after a full explanation of criteria.
For this purpose, the "Calculate" button must be
pressed. During unit design changing mix of wheat,
the change the value of the factors in the equation.
This is how to improve the process of drying and dry
will help to increase the effectiveness of the new
structures:

Pacuer E\ @
Yron\Bx napanerpbi Un Uk I T | Tk I Trm I Trm | n l Ve I f I G | Ga I ¢
2 06817 4385 35008 298 3508 02 273 2500000 25638 41959 00027
E] 22477 9455 45055 3082 296,18 4673 018 237 2500000 21549 41223 00027
0 21592 11308 4811 345 2973 304 01633 1741 2500000 15722 38389 00027
1 23.49 1169 4433 3649 294 3499 01554 14 2500000 12045 4229 00027
2 19,95 825 45167 7683 295 3317 01155 1133 2500000 86612 35433 00027
< >
Yron Haknonabapadana
Hau snaverie: [2 2] Kow snavere: [2 = % Coxpamwre | @ 3arpysurs | [@ Kanbrynsop
Y | av0~afiizs0 b fost d¢ [057 t [043 n [053
E=410% - .Ré:|— | (Go* - Fr - I’ - & K, [cod O(a+3
— ) @3 o [oo o)) | i o
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a E Re | Fo | [ | GIL | 8 Ko | cos10(a+3) | G
2 9698634 55,2233 01769 19167 04208 35195 03848 394316
1 05733 8419737 63,2788 01433 18544 05634 311519 03397 74317
0 04763 6185132 85,8701 onm 18431 0.4554 28,0051 08660 268393
1 05023 4973634 1033828 01088 17560 07130 33,0883 0.7660 22,7755
2 05865 4026197 137,723 00590 15597 039109 27581 06428 17,8063
of Burcnims

Figure 3 - Computer control system input parameters and criteria for calculating window.
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Analysis of the results of the calculation is used
for a variety of graphs showing the relationship.
They open the main window of the program for the
"Graphics" menu must be selected. In this window,
drum drying unit in the form of the dependence of
the different modes graphs. Product dependence of
the angle of inclination plane of drum drying (Fig.3).

& Ipamin

Drum drying unit shown in the schedule of the
temperature dependence of heat carrier. The territory
of the transition temperature can be obtained by
changing the optimal drying conditions. In
accordance with the changes in the program builds a
graph (Fig.4).
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Figure 4 - Drum drying schedule dependence on the angle of inclination of the plane of the drum unit
productivity layout.
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Figure S - The drum drying plant productivity and schedule dependent on the speed of the heat carrier.
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Drum drying unit graph shows the frequency of
rotation of the drum. The frequency of rotation of the
drum, you can change the value of the territory
switch. In accordance with the changes in the
program builds a graph. Schedule drum drying unit
about the temperature dependence of the heat carrier
in the bottom of the window. Long temperature can
change the value of the territory of the switch. In

accordance with the changes in the program builds a
graph. Drum drying unit shown in the schedule of
wheat seed moisture dependence. Wheat seed
humidity can change the value of the territory of the
switch. In accordance with the changes in the
program builds a graph. All of the above depending
on the schedule of the windows can be published.
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Figure 6 - The drum drying plant productivity graph the frequency of rotation of the drum.
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Figure 7 - Drum drying plant productivity in the first schedule of the temperature dependence of the heat

carrier.
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Figure 9 - Drum drying plant process flow diagram.
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FUNDAMENTALS IDEAS WITH THE GENERAL THEORETICAL
PEDAGOGY IN POETRY OF NIZAMI GANJAVI

Abstract: In article some ideas of a genius poet was explored about the fundamentals theoretical pedagogy
ideas. It was determined, that still in XII century the genius Nizami had advanced valuable thoughts about
education, training, bringing up attitudes teacher — pupil and they didn’t lose their actuality nowadays. The same
thoughts were explanated and generalized on the base of concrete examples.
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Introduction sciences of the education content both humanitarian
The main conception of the pedagogic is (poetics, logic, different languages) and nature
education, training and the essence of the bringing up (mathematics, geometry and etc.) deeply and
and with an importance still in the XII century an considered the appropriations thoroughly to the
orthodox religious outlook of the genius poet in the knowledge as a main primary education trade.
period of a dominant advanced some of his thoughts The poet also paid a great attention to the
are kept their value. As considers poet the high base process of a training and education essence of the
of the education both nature, and about the society training, importance, functions, organized forms,
events organize deep knowledge. On the opinions of some methods, the role teacher in the training,
the poet in the formation of a perfect man the relations between teacher-pupil and had advanced a
science, education, appropriation to the knowledge, lot of valuable thoughts should notice attention to the
which take a great role the main sign differences the concrete questions. On the opinion of the poet
human from the animals his mind, wit. besides it the training giving to the people a deep
But the mind light is a science, knowledge. The knowledge takes an important part in his (her)
genius poet-teacher advanced his pedagogical bringing up, cleanness moral.
progressive idea as a world education in spite of the
against ideology dominant in his living period. We Ideas of theoretical pedagogy in poetry of
can see clearly how the poet gives to the world’s Nizami Ganjavi
sciences great importance, appropriations the hero The poet-teacher in due to advanced for the
Bahram to the knowledge in the poem “Seven science knowledge organized for the training is
beauties”. The thinker poet including to the important and also every three functions had created
education content the world sciences high estimates image as ‘“Perfect man” on the scene of an education
the same sciences as he noted in clearly sample. Iskandar where he showed on the base of concrete
The poet gaining deep knowledge in the examples [2, p.66].
sciences on the scene of poems “Iskandarname”, The genius poet especially emphasizes the
“The story of Envy Mary and her fraudness”, again given training for the bringing up and development
reverts to the matter of an importance and necessary, function for Iskandar. As seems due to advances
the World sciences especially high significants to the Iskandar in the process of training crowded with
chemistry [2, p.449]. wisdom “every secret of the knowledge”, “light to
So, as clearly noted in the samples, having the mind” — giving “force to the heart”, “splendid
encyclopedic intelligence Nizami includes to the bringing up” and then can say formations “courage,
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courtesy”, “as like as fluently water, very tender
meaningful words” .

The pedagogy founder of Nizami professor M.
Muradkhanov in his investigations to the function of
the training, bringing up in the middle century first
time in the pedagogy life gave high value especially
writes:

“Till Nizami (XIIcentury) we don’t know so
clearly explaining author and training educational
idea in the middle centuries of the pedagogy” [4,
p.117].

As clearly looks that from these lines showed in
the chapter “Iskandar’s training” the thinker poet had
observed in unity the content parts of the indivisible
pedagogy process which are education, training,
bringing up and psychological development which
not separately, has a mutual connection.

It’s know that both in the period of a poet, and
in the period of a head hero Macedonian Iskandar
the main from in the training forming was private
training. It’s also known that in the forming of the
training class — first time was applied in Europe in
XII century. But as noted professor Sh.Mikayilov
“Some of the eternal heroes of Nizami gets
individual education (Khosrov, Bahram), but in the
works “Leyli and Majnun”, “Iskandarnama” saying
real true word spoken about school, class-lesson
system: For example, for the training Arastun in the
poem “Iskandarnama” there are shown how he built
a house” and he “teaches the lessons to one hundred
pupils” [5, p.48].

We can find above mentioned ideas in the
chapters of the poem “Iskandarname” “Story Envy
Mary and her alchemy”.

The thinker poet about the method and rules in
the training of a bringing up also advanced his
valuable thoughts in the poem the “Khamsa” keeping
their urgency nowadays.

On the opinions of a thinker poet knowledge,
ability and appropriation of the habits and finding
quality of a perfect man and the methods are many
different.

One of the powerful methods both training
and bringing up, by the final words of a poet-
teacher is a word.

The pedagogy development of Nizami having
special works professor S.Guliyevwrites about the
word of a genius writer, estimates high valuable
thoughts of his pedagogy:

...“the rise of the word, about its value said
woks to the people is edifying, especially for the
young people”.

The poet considers declaring to all world that
the power of the word is valuable than gold where he
says:

... Is old gold, or new word is nice?

Told wise person: “Word is world’s pattern” [6,
p-230].

By this system learning succesfuly elderly
pupils on the instructions of the teacher taught to the
young pupils by suitable form”

It was known that in the result of a pedagogy
aspect “Khamsa” its exploration and analysis of the
genius Nizami had advanced an idea “mutual
training” still in XII century.

So, we can find this idea on the scene of a poem
“Iskandarnama”, “Iskandar’s training”, Iskandar’s
father Feylagus consigns his training-bringing up
“much knowledge”.

As we mentioned above, the thinker poet
doesn’t separate the process training up and bringing
up mutual connection, which had given to the
dialectical unity.

That’s why, the method and means where his
advice are the sometime there are included both
training, and bringing up.

For the substantiate our thought let’s notice
attention for some concrete example. It can say that
repeatedly in all over the poems used one of the
method of training — bringing up which is example.

For all it Iskandar are being surprised, this
coming from interest of exemplary humans’ rules
and it so considers that for the great creation of the
sample its high morality people, where it had created
them.

As we can see gained a high training —bringing
up knowing both upper and under of world Iskandar,
“all his knowledge” gives up aside and gained the
knowledge from exemplary people, and decides to
study from them “doing a hate of the wild habits”,
“rite, civility”.

As says our thinkers based on the express —
“Be my darling my dear, its education more sweet”,
based on this wisdom poet the punishments
necessary for everybody even the kings’ sons in a
poem “Khosrov and Shirin” where it was expressed
in the story clearly “During the hunting Khosrov
going to one’s peasant’s house”.

The poet transportations that in the same story
one day Khosrov went to village with his friends had
a pleasure and is being orgied till the morning.
Having carried about it Khosrov’s father (Hurmuz)
punishments his son seriously, and pays for a poor
man and spoiled field sufficiently. The great educator
in all poems of a poet giving a wide place form one
of the methods of a bringing up is a moral.

Most of all the poet used from this method in a
poem “Treasury Mysteries”. It can say that indeed
twentieth talks in the theme are moral-bringing up.

It is sufficiently pay attention some of the head
name of the poem and taking a great place we can
witness in the same methods of a poet: “Admonition
to king to be fair and to be justice, reproach for
enviouses”, “Rerpoach for hypocrites (Treasury
mysteries poem)”; “Giving a reprimand Mahin Banu
to Shirin”; “Giving a reprimand gained a knowledge
Shirin to Khosrov”;”Wisdom and admonition”.
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“Admonition to my son Mahammad”,
“Admonition the father to Majnun” (poem “Leyli
and Majnun”); “Admonition to my son Mahammad”;
(“Seven  beauties” poem); “Reprimand and
admonition of its passion”; “Admonition to the kings
and definition to the word” (poem “Iskandarname”).

The same training and working of the bringing
up a very high estimated poet in all his poem for
this example paid special attention. So the teachers
having high education, differs with their morality
“scientist teachers” Khosrov (“Khosrov and
Shirin”), Qeys’s (“Leyli and Majnun”), Bahram (*
Seven beauties”) and Iskandar’s (“Envy Mary”) and
also Arshimedis’s (“Iskandarname”) and where they
are master educators.

As noted Y.Talibov: “According to Nizami the
teacher must be selected by its deep knowledge, high
morality and with ethics”. The teachers who he
described having high mind, wit, have a nice moral
example and had been surprised the people by their
encyclopedic knowledge. They know all sciences,
even deeply military sciences and spoke about unite
earth and sky, the astronomy science giving an
information about a future. [7, p.74]

Having special works in the development of
pedagogics of the Nizami’s life Y.Talibov for the
valuable thought and clearness considers viwed some
of the concrete samples from the poem “Khamsa”.

So it should notice that in the hemistich of a
poet “Gaining a deep knowledge in a short time” we
can find here the fetus of optimization of the
training’s idea.

As well known that an idea “in Soviet
pedagogics” was based on the science in XX century
80 years by Y.K.Babanski and in the side of other
scientists.

Had clean feature master

Opening girl eyes closed his

Shedding water by her tender arms

Watched he, only the shedding water

References:

1. Nizami Ganjavi (1983) Seven beauties. Baku:
Writer, 355 p.

2. Nizami Ganjavi (1982) Iskandarname. Baku:
Writer, 688 p.

3. Nizami Ganjavi (1983) Leyli and Majnun.
Baku: Writer, 303 p.

4. Muradkhanov M (1943) Pedagogy views of
Nizami. Baku, 207 p.

5. Mikailov Sh (1984) Meeting on the pedagogy
of NizamiGanjavi. Azerbaijan school. Ne 9. pp.
47-52.

The poet especially paying attention to the
teacher’s personality in the training-bringing up
process, has been emphasized repeatedly the efficient
result in the process of a training both interest pupil
for the training and from one’s talent.

For example, Bahram sees a high interest Gur
to a science, after seeing his talent he teaches him
very deeply and both of them achieve their purpose:

The sample showed in the hemistiches “Seven
beauties” poem sufficiently getting ahead the time it
was clearly reflected two progressive pedagogic
ideas:

e Training — the activity process among the
educators and getting education.

e Training — to be dependent thoroughly the
efficiently result of the pedagogic process and
close collaboration among educators and getting
education.

As well known that these ideas were based on
since’s point of view, exactly developing essence of
the same ideasfor the training where he had advanced
the principles of “collaboration in the training”

We can see respect and frankness in the poem
“Igbalname” between “Scientist Arastu” and his
pupil Arshimed.

The poet notices that having a deep knowledge
and his fine speech philosopher Hormuz some
ecclesiastical for exposing protests seventy Greek
scientists, be against him, and they decide all true
spoken to him deny at all, and they do so. So much
tried a lot Hormuz, “seventy” take the floor away
from him, and carries on deny to him. At the end
Hormuz furies and screams to them: “Stay in your
place till end of the world!” In a moment seventy
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O HEKOTOPBIX PEHIEHUAX TMHAMHNYECKHUX CUCTEM HA COEPE

Annomauusn.

B cmamuve Modefmpy}omc;z HeKkomopbvle peuileHusl NnjioCKux OUHAMUYECKUX — CUCmeM

NpOeKMUpyemvlx Ha cgepy, npu pasiuyHblx KodIDduyuenmax, obpazys 0onee CLOACHYIO MONOIOSUYECKYIO

Knrwuesvie cnosa: ounamuueckas cucmema, cqbepa, 6EKMOpHoe noie, ModeﬂupoeaHue.

Junamuueckue CHCTEMBI AKTHBHO
HCTIONB3YIOTCS, B CBSI3U C TEM, YTO OHH COXPAaHSIOT
BCE CYLIECTBEHHbIE YEPThI IUIOCKHX JHHAMHYECKUX
CHCTEM, U TIPH 3TOM OCBOOOXJEHbI OT HEKOTOPBIX
CBOMCTB BHOCSIIUX OCJIOKHEHHUS, T.K.
paccmarpuBaeMasl IUIOCKas — OTKpbITas — 00JacTh
HekommakTHa [1-9].

Omnpenenenne 1. Ha cdepe S

JMHaAmMH4eckass cucrema kmacca C,

3a7aHa
eCli TpH
HEKOTOPOM KOOPIMHATHOM HOKPBITHH cepsl Kiacca
C,., BBINOJHACTCS CIEIYIOIIee:

1. B kaxnoi obmactd Q; TIOKPHITHS 3aJaHa

JUHAMHUYCCKas CUCTEMaA

du, av,
d_t':Ui(Ui’Vi)» d_tI:VI (uiavi)a (1)
rae Ui ,Vi - JIOKAaJIbHbIC KOOpAWHATbhl, BBEACHHLIC B

obmactu Q; .

2. B Toukax, o0mux ABYM 00JIacTSIM HOKPBITHS
0 u §, AMHAMHMYECKUE CHUCTEMBI NEPEXOIAT APYT B

Ipyra  IMyTeM  TpeoOpa3oBaHUS  KOODPIUHAT,
MEPEBOJSIIIETO OIHY KOOPAWHATHYIO CHUCTEMY B
npyryto. Eciu

di - av -

—=U(a,v), —=V(04,V), 2

dt ( ) dt ( ) @

Junamuueckas cuctema (2) 3agana B obnactu
g, Torna B 00JacTH @ 3Ta CHCTEMa MOJIy4aeTcs U3

cucrteMmbl (3), 3agaHHOM B obmactd ( , myTem
mpeobpa3oBaHus KoopauHAT [1-3,5].
x=g (U,v),
y=wi(u,v), (3)
=7 (ui’vi ),
Taxum 06pazom myryduMm:
U(a,v)=ﬂu (f,g’)+ﬂv(f~,g),
ou ov
V(a9 =20 (7,9)+Dv(f.g @
(0.9) =~ U(f.6)+ V(F.9)
Onpenenenue 2. CucreMa HENPEpHIBHBIX
dymxumit  x=f (t),y=1,(t),z=f,(t) WK

SKBHBAJICHTHAsT MM HEMpPEPHIBHAS BEKTOP-(PYHKIUIL
r=F(t) , onpenenennas Ha unrepsane (a,f3)
3HaueHui t , Ha3pIBaeTcs peleHueM AMHAMUYECKOM

cucrembl D Ha cdepe, ecin:
1. B kaxnoit obmactn § TOKPHITHS chepbl

F(t)s@(u(t),v(t)), ©)

rae r=®(u,v) - BeKTOp-QYHKIHS, HAfOlmas NpH

BI)I6paHHI)IX KoopauHaTax nmapaMETpUICCKUE
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ypaBHenus wactH § cdepsl, a QyHkumm U(t) u da _a(az +\72) @ _\7( 2 +\72) ©
V(t) YIOBIETBOPSIOT B COOTBETCTBYIOLICH 06MaCTH dt  16+02+v2° dt  16+0>+v2’

g cucTteMe, TaK 4To B obmactu § (puc.3).
du(t) dv(t) du —v+au dv_ u+av
) N === - 9
= (umv), ==V (u®).vb). © e & e @
2. Pemenue paccMaTpuBaeTcs Ha B obnmacti § (puc.4), ¥ ypaBHCHHIMH
MaKCHMaJIbHOM BO3MOXHOM MHTEpBaje 3HaueHuu f . qi (_\7 _ aU)(Gz +\72)
o <2 72
PaccmoTpum JMHAMHYECKYIO CHCTEMY dt 16+0°+V (10)
3a/IaHHYI0 ypaBHEHUSIMU dy (0-av) (U 2 4+¥° )
du_ U dv v dt  16+0° +V°

™)

dt 1+ v dt 1+ul v
B obnmactu g (puc.l), U ypaBHEHHIMHU

B obmactu § (puc.5).

rastart -

RO = diff(ulz). 1) =

RI = diff(v(1).1) =

withi DEtools)
sys = {RO RI}:
a@=0:

DEplof_?a’[@s, [a(#). v(£) ] £= 0 180, [[2(0) =2,
v(0) = 1]], stepsize = 0.1, scene = |1, u(t),

v(t) ]. linecalor = cos[ %] ]

vir) T

Pucynok 1 — Pemienue nunamMuyeckoii cucremsl (7).

restart
: _ _—ult) (u(0)* + w(n)?)
= g =
RO = diff(ul1). 1) P “E“”}'; [vmz);
= diffly _ _—vie) Rale)” + wl)
A A ) = e () + (o)
with| DEiteols) :
sys = (RO, RI}:
a=10:

DEpIof.?d[:.}'s, [a(2), v(£) ], £ =0 180, [[(0) =2,
v(0) = 1]], stepsize = 0.1, scene = [, u(1),

vit)]. linecolor = cos[ %] ]

vit
}{J

20 0
]‘mp{]]{}{]gn 60 40
160 ¢

PucyHok 2 — Pemienue nuHaMuyeckoii cucremsl (8).
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restart

— i _ -v(t) + ault) :

K= A= o) T+ o)
ult) + avit)

L+ (uln))E + (1)

RI = diff(v(1).1) =

with| DEtools)
sys = {RO RI}:
w= 0

DEpsorsaf[:.ys, [u(7). ¥(#)]. £ =0 180_ [[u(0) =2.

v(0) =

) _ I ]
{inecolor = cos[ 180 ] ]
= 1:

DEpIof.%’a’[w_v, [u(t). ¥(£)]. £ =0 .180. [[u(0) = 2.

vi0) =

, _ [ .
Emecofar—cos[ 180 ]]
g=-1:

DEpsorsaf[:.ys, L), v(£) ] £=0 180, [[u(0) =2,

v(0) =1]], stepsize= 0.1, scene = [1, u(f), v(1) ],

linecolor = cos L)
180 ;
a= 10:

DEpzozsd[% [uf). v(r)].£=0 180, [[(0) =2,

v(0) = 1]]. stepsize = 0.1, scene = [, u(t), v(1)].

linacolor = cos L AT
180 :
a=-10:

DE‘pIoﬁd[sys, [u(f). v(£)].£=0 180, [[u(0) =2,
v(0) =1]], stepsize= 0.1, scene = [, ult), v(1) ]

. _ I3 i
linecolor = cos[ T30 n

1]], stepsize= 0.1, scene = [1, u(f), v(i) ],
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Pucynok 3 — Pemrenue iuHaMuyeckoii cucremsl (9):
a=0, a=1, a=-1, a=2, a=-2, a=5, a=-5, a=10, a=-10.
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Pucynok 4 — Pemenue nuHamMmuveckoii cucrembl (10):
a=1, a=-1, a=2, a=-2, a=5, a=-5, a=10, a=-10.
PucyHnok 5 — Pemenue nunamuueckoii cucrembl (10) Ha chepe npu a=0 u a=0.5.
Ilepenoc Tpaektopuii Ha cdepy Oyzaem [Tomyyennsle peieHus (puc.5-7)
TIPOM3BOIUTH C TIOMOIIBIO BEKTOPOB. XapaKTepU3yIOT TPACKTOPUHM AMHAMUYECKHX CHUCTEM
Ha cepe.
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Pucynok 6 — Pemrenue nuanamuveckoii cucrembl (10) Ha chepe mpu a=1 u a=-1.

Pucynok 7 — Pemienue qunamuyeckoi cucremsl (10) Ha chepe npu a=5 u  a=-5.
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