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EARTH SCIENCES
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isgandarov E.,

Associate professor,

Department of "Geophysics"

Azerbaijan State Oil and Industrial University (ASOIU),
Azerbaijan, Baku

Dadashly G.

Master student,

Department of "Geophysics"

Azerbaijan State Oil and Industrial University (ASOIU),
Azerbaijan, Baku

DOI: 10.5281/zenodo.7495578

Abstract

The article is devoted to the question of the possibility of using underground gravity prospecting for explora-
tion of mineral deposits, in particular ore minerals and hydrocarbon deposits. As is known, recently in the world
practice of applying geophysical methods, digital instruments are widely used, which provide high accuracy of
measured geophysical data. In particular, gravimagnetic work is being carried out in Azerbaijan using digital gra-
vimeters and magnetometers, which ensures the high efficiency of geophysical work. Underground gravity explo-
ration covers gravimetric work in wells and mines and other underground structures and workings. Underground
gravimetric work is usually carried out in conditions of approaching to anomalous geological objects, which pro-
vides amplification the intensity of the recorded gravimetric data on the one hand and makes it possible to clarify
the location of the desired minerals and, in particular, ore bodies. The article analyzes the question of the possibility
and effectiveness of underground gravimetric work on the basis of individual practical examples in the world

practice.

Keywords: underground gravity, borehole gravimetry, gravity anomaly, mine gravimetry, Fay's correction,

analytical continuation of the gravity field, ore body.

Introduction

In the search and exploration of prospecting and
exploration of mineral deposits and ore deposits, under-
ground, or mine, gravity prospecting is increasingly be-
ing used. In some cases, it is also used in solving some
other problems: searching for deposits of coal, salt, etc.
Gravimetric observations in mines are carried out to
search for missed and deep-lying ore bodies, the anom-
alous effect of which on the day surface is insignificant.
A number of works in world practice have been devoted
to the issue of gravimetric work in underground condi-
tions (Mironov, 1977; Chico and Raymundo, 1964;
Domzalski, Fajklewics and Glinski, 1982; Vasiljevi¢
and etc., 1914; Schultz, 1989; Nind and etc.; Butler and
Dwain, 1984; Alixant and Mann, 1995). In all these
works, the results of gravimetric work carried out in un-
derground workings as well as in borehole conditions
are presented. These results, as well as the performed
studies on the modeling of gravity data, show the im-
portance of field and underground (including directly
downhole) gravity operations.

The purpose of our research is to study gravimetric
materials obtained in the field on certain areas in world
practice (since such work has not yet been carried out
in our country) and, based on the interpretation and pro-
cessing of these materials in a modern interface, to
show the possibility and efficiency of carrying out
gravimetric work in underground conditions.

Means and methods

It should be noted that field work carried out in
underground conditions, including in wells, has its own
specifics. As is known, when gravimetric operations
are performed on the earth's surface at relief points, cor-
rections for height, intermediate layer, and relief are in-
troduced into the observed values of gravity when cal-
culating the anomaly. The gravity anomaly, taking into
account the Faye correction (correction for height), has
the following form:

Ag = gobsi 0,3086 h'YO, (1)

where gobs are the observed values of gravity (ac-
celeration of gravity); h is the height of the observation
point above sea level; yo is the normal value of gravity,
calculated by the Helmert or Cassinis formula (Fig.1).
And the gravity anomaly, taking into account the cor-
rection for the height

and the intermediate layer (Bouguer anomaly), is
calculated by the following formula:

Asuge = Gobs £ (0,3086 —0,04195) h  (2)

where o is the density of the intermediate layer
(Fig. 2).
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Sea level

Fig.1. On the definition of Faye's gravity anomaly

In the case of borehole gravity surveys, measure-
ments are made along the borehole using a borehole
gravimeter with a certain step of moving the device
from top to bottom. It can be shown that in this case
only the correction for the intermediate layer is used.
Moreover, as an intermediate layer, separate geological
layers are used, which differ in density. The densities
of these layers are determined by the formula:

02-01= 4omAh (3)

Here (g2 - g1) are the measured values of gravity
(acceleration of gravity) at two subsequent observation
points along the well in unit of mGal; o is the density

(in unit of g/cm3) ofa layer with thickness Ah (1n km)
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Fig.2. On the definition of the Bouguer gravity anomaly

Thus, it is possible to study changes in the density
of rocks along the borehole, which is necessary infor-
mation when searching for mineral deposits. In addi-
tion, if there is any geological body, structure or ore
body along the well, or these geological objects are lo-
cated near the well, the location of these objects can be
determined from the results of measurements. The fig-
ure below shows the results of modeling the gravita-
tional field from a homogeneous geological body in the
form of a ball during observations along the well (Fig.
3). As can be seen, the geological body lies

TERe

at a depth of 5 km and at this depth the gravity curve changes its sign from plus to minus passing through the

zero point directly opposite the center of the ball (Fig. 4).
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Fig 4.

Gravity curve along the well
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Thus, it is possible to estimate the depth of the ge-
ological body. The same picture is observed in the re-
sults of field well observations along the well crossing
the sulfide ore body. The excess density of sulfide ores
relative to the limestones enclosing the ore body varies
within 0.9-1.5 g/cm®. When approaching the sulfide

body, the gravity anomaly increases, reaching +1.4
mGal, and when crossing the body;, it decreases sharply
and, passing through zero, forms a minimum of -1.8
mGal. The asymmetry of the Ag curve well emphasizes
the irregular shape of the body (Fig. 5).
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Fig.5. Curve Ag along a mine shaft crossing a sulfide ore
body (according to D. R. Rogers.), [7]

In the case of underground gravity surveys carried
out in mines or mine workings, observations are made
along a straight line at a certain depth. If observations
are made at different depths, then corrections for height
are introduced and a correction for the upper interme-
diate layer is taken into account, which reduces the
value of gravity. However, it should be noted that with
an increase in the observation depth, the value of grav-
ity increases when the observation point approaches the
geological ore and changes its sign to the opposite when

passing through the center of gravity of the body. In ad-
dition, measurements in mine workings provide addi-
tional material for interpretation, allowing more accu-
rate determination of body parameters. Consider the re-
sults of field gravimetric observations at one of the
copper pyrite deposits, carried out on the day surface
and in mine workings at depths of 190 and 250 m,
which made it possible to trace the contour of the ore
body (Fig. 6) [7].

F P
“J obs

“J theor

Fig. 6. Anomalies in the force of gravity of a sulfide ore body observed on the day
surface and in mine workings (according to I. N. Kaptsova), [7].

As can be seen, the deeper the line of observation,
i.e. when approaching the desired ore body, the values
of gravity increase, and the curve itself shifts to the
right, which indicates the inclination of the elongated
ore body. For a more visual representation of the de-
sired ore body, we will perform a digital transformation
of the gravity curves observed at different depths. To
do this, we first take the values of gravity at the charac-

teristic points for each of the curves and digitize the co-
ordinates of the observation points in the “digid” mode
of the SURFER graphics program and get a “data” file
(Table 1). On the basis of this file, a “grid” file was cre-
ated, with the help of which a gravity map was built
along the section crossing the ore deposit (Fig. 7). Then
this map was compared with the original section of the
ore deposit (Fig. 8). As can be seen from the figure, this
map more clearly reflects the shape and direction of the
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ore body itself. However, it should be noted that when
approaching the profil relative to the observation to the
line of observation passing through the center of gravity

of the ore body, the sign of the value of gravity changes

to the opposite (Isgandarov and Seyidov, 2022),[6].
This fact explains the relative shift of the gravity max-
imum on the section map (see Fig. 8).

Table 1
Gravity values and their coordinates
X, in Y, in Ag,mGal
153.6585 489.7349 1
579.4445 484.8964 1
228.1711 489.7349 2
507.835 487.7995 2
318.1667 488.7672 3
417.8393 488.7672 3
307.5221 378.45 6
325.9083 380.3853 6.5
356.8745 378.45 6
291.0713 379.4177 5
383.0023 378.45 5
279.4589 379.4177 4
400.4208 378.45 4
269.782 379.4177 3
418.807 377.4823 3
230.1064 379.4177 2
444.9348 377.4823 2
206.8818 378.45 1
465.2564 376.5146 1
499.1258 378.45 0
520.4151 377.4823 -1
562.026 374.5792 -1.5
372.3577 343.6129 6.5
353.0038 344.5806 6
399.4531 343.6129 6
337.5206 342.6452 5
412.0332 342.6452 5
336.5529 342.6452 4
435.2579 342.6452 4
317.199 342.6452 3
466.2241 342.6452 3
304.619 344.5806 2
481.7072 341.6775 2
279.4589 343.6129 1
514.6089 341.6775 1

Fig.7. Gravity map along a section crossing an ore deposit.
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Fig.8. Comparison of the gravity map with the section of the ore deposit

Conclusion:

1. Analysis of the results of underground gravi-
metric work in mines and wells carried out in various
regions and areas. Possibility and effectiveness of un-
derground gravity exploration for delineation of ore
bodies and other accumulations of mineral deposits is
shown.

2. A model gravimetric field along the well for a
homogeneous geological body in the form of a ball was
calculated and built on a computer. It is shown that the
gravity curve changes its sign when the point of obser-
vation of the center of gravity of the geological body
passes. This fact is shown on specific field material

3. Digital processing of the observed values of
gravity was performed using the example of a sulfide
deposit. A map of the gravity section was built using a
graphical editor in a modern interface, which more
clearly shows the shape and direction of the desired ore
body in comparison with the profile of mine observa-
tions of gravity.

4. Gravity exploration is an economically advan-
tageous geophysical method and therefore it is recom-
mended to use underground gravity exploration in
many areas, including Azerbaijan.
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KHATAW - OCHOBHBI TPAHNBEP MUPOBOI'O HE®TEI'A30BOI'O PBIHKA

Camnapo6aes A./l.

OOKMOp 3KOHOMUYECKUX HAYK, npogheccop

Y:kaii Croanb

doxmopanm,

Kazaxcruii Hayuonanohulil ynugepcumem umenu anv-@apadu, 2. Anmamol

Abstract

China occupies an important position in the global energy landscape. After reforms and openness, especially
after joining the World Trade Organization (WTO), China's energy status has improved significantly. China has
become the world's largest producer and consumer of energy and has replaced developed countries as the world's
largest importer of oil and gas. China has become one of the most important sectors in the global energy landscape.
This article mainly talks about China's demand for oil and gas, as well as its stimulation of energy consumption.

AHHOTaLUA

Kuraii 3aHrMaeT BayKHOE TOJI0KEHUE B MUPOBOM dHeprerndeckoM nanmamadre. [lociae pedhopm u OTKpPHITO-
CTH, 0COOCHHO IOCJIe BCTYIUICHUSI BO BceMUpHYIO TOProBylo OpraHu3aniio, SHepreTudeckuii craryc Kuras 3Ha-
YUTENBHO yiy4iwics. Kutail cran kpynHeHnmM B MUpe IPOU3BOIUTENEM M IOTPEOUTEIEM SHEPTHU U 3aMEHUIT
pa3BUTHIE CTPaHbI, B KAYECTBE KPYyMHEWIIero B Mupe umnoprepa Hedru u raza. Kuraii cran ogHuM n3 Haubosee
BaXKHBIX CEKTOPOB B INI00ATBHOM JHEPreTUICCKOM JaHamadre. B 3Toi cTaThe B OCHOBHOM TOBOPHTCS O CIIPOCE

Kuras na HG(I)TL 1 ra3, Takke €ro CTUMyJInpoOBaHUN HOTpe6J'I€HI/I$I OHCPIruu.

Keywords: driver, oil, petroleum products, liquefied gas, diversification, energy consumption, terminal, ex-

port, import, security, market.

KaioueBnie cioBa: npaiisep, HeTb, HEPTENPOIYKTHI, COKMKEHHBIN Ta3, IMBEPCUPUKALHS, SHEPTETHIECKOE
noTpediIeHne, TepMUHAI, 3KCIIOPT, UMIOPT, 0€30aCHOCTb, PHIHOK.

Beenenne. C 1990-x romoB OBICTpOE pa3BUTHE
9KOHOMHKH KuTas U3MEHMIIO CUTYyallHIO ¢ SHEprocHao-
JKeHHeM U crpocoM B Kurae. BHemHsa 3aBHCHMOCTB
Kurast oT 3HEeprum npojgoikana pacTd, U B OCHOBHOM
CaMOJIOCTaTOYHAasI MOJIEJIb SHEProcHa0XKEeHU U cTIpoca
Gousipiie He cymecTByeT. Kuraili akTHBHO TpoaBHTaeT
9HEPreTHYECcKOe COTPYTHUIECTBO HA MUPOBOM dHEpre-
THYECKOM PBIHKE.

B xonme 1980-x Kwurait Bce eme ObUT KpyIHEH-
M SKcropTepoM HedTH 3a npenenamu OINEK, HO ¢
1990-x ro10B ycTOWYMBOE U OBICTPOE IKOHOMHUYECKOE
pa3BUTHE MIPUBEJIO K PE3KOMY YBEIHUCHHUIO MOTpedITe-
Hus Heptu. B 1993 roay ob6wem ummoprta HedTH npe-
BBICHJ 00BEM SKCHIOPTa HEPTH M CTAJI YUCTHIM UMITOP-
TEpPOM MO KoJm4yecTBY; B 1995 roxy obvem mmmopra
He(TH MPEBBICHI 00BEM PKCIOpTa HEPTH M CTaja Yu-
CTBIM MMIOpPTEpOM HePTH N0 00BEMY TOPTOBIN
HedThio. B 1996 rony no6srua Heptu B Kurae 3anu-
MaJla IsToe MECTO B MUpE - 156 MIIH TOHH, MOILHOCTH
no nepepabortke ceipoil Hedtu mocturim 230 MiH
TOHH, @ UMIIOPT HEPTH U HE(PTEIPOLYKTOB COCTABHI
13,93 MIIH TOHH, YTO 3KBUBaJIeHTHO 8% OT 00IIero mo-

Tpebuienus HegTu B ToM roay. B 2003 roxy obmuit un-
CThII UMIIOPT HedTH (BKJIFOYAs CHIPYIO He(Th, HeTe-
HPOAYKTHI U CKM)KEHHBIH ra3) MpeBbICHI | MIJIIMOH, a
yucThIi uMnopT HepTH B Kutail pe3sko BeIpoc 3a mo-
cinennue 10 aer.

Marepuanbl u Metroabl. Ha MexayHapogHoMm
HedTerazoBoM pbIHKe KuTail B OCHOBHOM BBICTYTAeT B
Ka4yecTBe KpYITHEHIIero B MUpe MMIoprepa HehTH U
MIPUPOHOTO Ta3a: UMITOPT HeTH cocTtaBmi 438,9 M-
JIMOHA TOHH, @ UMIIOPT MPUPOAHOTO rasza - 121,5 mui-
nmap]ia KyoboMeTpoB.

B nensx coxpelictBus auBepcU(UKANMA KaHAIOB
HMIIOPTa SHEPTOHOCUTENEH 1 00ecieueHHs YHEPTeTH-
4yecKoi Oe3omacHOCTH Hamieil crpaHbl Kutaid OTKpBIT
YeThIpe OCHOBHBIX YHEPTeTHYECKUX KaHaa:

1. Cesepo-Bocrounsiii kaHan (Poccus — Kuraif).

HedrsiHoit TpyOomposox u3 Poccuu B Kuraii, ko-
TOpBI ObLT BBe/IeH B dkcIntyaTanuio ¢ 2010 roxa. 'a-
30B0# TpyOompoBoa «Cuia CHOUpH» MOCTaBUT ra3 u3
CeBepo-BOCTOYHOTO peruoHa B pernoH boxaii.

2. Cesepo-3ananublii kanan (Typkmenucran-Ys-
Oekucran-Kazaxcran-Kurait).
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B medrenpoBon Kutaii-Kazaxcran He(Th mocty-
maeT B OCHOBHOM ¢ TIoOepesxbst Kacmiickoro Mopsi.
LlenTpanpsHOa3uaTCKUM ra30MpoBOJ MPOXOAUT YEPE3
[EHTpaTbHBIN Y30eKknucTaH U FokHBIN Kazaxcran, mo-
CTyMaeT U3 ANallaHbKOYy U COEIMHEH CO BTOPOH JIu-
HHEH ra30TpaHCIIOPTHON CHCTEMBI «3aIa-BOCTOKY.

C mas 2006 roga mo konerr 2019 rona mo Hedte-
npoBoay Kutaii-Kazaxcran ObLIO TpaHCIOPTHPOBAHO
6osiee 130 MUIUTHOHOB TOHH chipoii HeTh B Kutaid. C
MOMEHTa OTKpBITUSA razonposoaa Kuraii— LleHTpains-
Hast Asust B nexkadpe 2009 rona TypkMeHHCTaH 3Kc-
noptuposan B Kurait 6omee 300 mmunapios ky0o-
METPOB MPHUPOIHOTO Ta3a.

3. IOxHO-3amaHbBINA KaHaIL.

CrpourenscTBo HedrenpoBosa Kurait-MpsHma
CHM3HT PHUCK UMITOpTa chIpoii HedTr u3 Kurast, ocna-
OUT CTeneHb 3aBUCUMOCTH OT MaJlakKCKOTO TIPOJINBa,
OTKpOET HOBBIE KaHaIbl UMIIOpTa HehTH 11t Kutas u
JIOTIOJTHUTENBHO 00eCcneynT 0€30MacHOCTh MOCTABOK
HedTH B cTpany.

Kuraii sBrisieTcst 0IHO#M M3 EPBBIX CTPaH B MUPE,
KOTOpasi Hadasa pa3padarblBaTh U UCIIOJIb30BATh Ias3.
Bo Bpemena npeBHeill nuHactuu 3anagHoi Yxoy, Tpy-
JIOBOW HapoJ 3aMeTHJI SBJICHUE TOPEHUs ra3a Ha BOJE,
3TO caMO€ paHHee NMHMCbMEHHOE CBHJETENBCTBO IPH-
pOIHOrO rasa.

PazButne razosoro ucnonb3oBanus B Kurae npo-
XOAWJIO TPU 3TaIlbl: UCKYCCTBEHHBIM YTOJNBHBIN Ta3,
CXKIDKEHHBIN yIIIEBOJOPOAHBIN a3 U MIPUPOJIHBIN ras.
B 1949 rony B Kutae TonbKO AEBATH TOPOJIOB UMENH
ra30BblE YCTAHOBKH M B IIEJIOM HAaXOJIWIUCh B COCTOS-
HUM TexHojoruueckoit orctanoctu. C 1949 mo 1980
ro B Knutae O5U1 TOCTPOEH PSJT MPOEKTOB 110 YTHUIIH3A-
UM TFOPOJCKOIr0O ra3a ¢ HCIOJIb30BAaHHEM KOKCOBOI'O

ras3a W rasa, BEIJEIIIEMOT0 3aBOJJOM XUMHUYECKIX YI00-
pennii. C HEMPEepBHIBHBIM PAa3BUTHEM METAILIYPTHH U
He(PTSIHOH MPOMBIIUICHHOCTH, Ta30Bas MPOMEBIIIICH-
HOcTh KuTas Taxoke 6pIcTpo pasBuBaiack. C 1980-x ro-
OB HAYajoCh IMUPOKOMACIITAOHOE HCIOJIH30BAHUE
CKMKCHHOTO YTJICBOJIOPOJHOIO ra3a B sHeprojaedu-
LUTHBIX PETHOHAX TI0 F0)KHOMY To0epexbio Kuras, rue
SKOHOMHKA CHJIBHO paszBuBaeTcs. [locTaBka mpupoj-
Horo ra3a u3 [llanbcu B [lexkuH o3HaMeHOBan nepexon
TOPOJICKOTO T'a3a B HOBYIO 3pYy.

Hoay4ennbie pe3yabTrarsl. CerogHs Ha a3uaT-
cKkoM peIHKe Kurail cumraeTcst OHUM W3 CaMbIX Mep-
CTIIEKTHBHBIX PHIHKOB MOTPEOIICHUS CKIKEHHOTO YTIIe-
BOJIOPOJIHOTO Ta3a. 3a MOCIeIHUE 5 JIeT 00bEMBI HM-
MopTa CXIKeHHOro raza B Kurail Bepocnu ¢ 12,08
MJIH TOHH 710 20,6 MiIH ToHH. Takol IpUPOCT Ha KUTAH-
CKOM PBIHKE TIOJy4YaeTCsl U3 CIEAYIONUX CTOPOH:

1. IIpumeHeHHe PHEPreTHYECKON TONUTHKH «3a-
MEHa YISl Ta30M» B PErMOHAX MAacCOBBIX XUTENeH U
MIPOMBIIICHHOCTSX, YTOOBI yJIydlIaTh CHUTYAlHIO 3a-
TPSI3HEHUSI B BO3/IyX€ M3-3a UCIIOJIb30BAHUS YTJISI.

2. VYBenuueHue CyOCHIUpOBAHHE TEPEBOJA aB-
TOMOOMIIEH ¢ OEH3WHA Ha ra30MOTOpHOE ToruwBoO. Ce-
rogas B Kutae yxe ects 6onee 160 ThicsSd aBTOMOOH-
Jiel razoBoro tormimBa U 560 ra3zoBbIX 3alpaBOYHBIX
cTaHnuil. Huskue neHsl Ha mponaH-OyTaH U O KeT-
Hbl€ CTOMMOCTU T'a30BOM YCTAaHOBKHU CTUMYJIUPYIOT
TIpoIiecc IepeBO] AaBTOMOOHIIEH.

3. VYBenuueHUE MOIIHOCTENH OTEYECTBEHHBIX 3a-
BOJIOB TIO TITyOOKOH TepepaboTKe CHKMKEHHOTO yTie-
BOZIOPOJTHOTO Ta3a. KuTaiickuil yCTaHOBKY TSI IETHI-
pUpOBaHUs TpomaHa OOBIYHO O00ECHeYHBAIOT IMOJIO-
BHHY CBOMX IMOTpeOHOCTEHl B MpoOIaHe MO CPOYHBIM
KOHTpPAaKTaM, a OCTaJIbHOE — Ha CIIOTOBOM PBIHKE.
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B [TpOMBINLIEHHEIH CEKTOP B CexTop pecTopaHoro obciryxueanns M I pakIaHCKHA CEKTOp

¥ ABTOMOOHIEHOE TOILTHEO W [Ipyrue ceKTopsl

B [leraIpHPOBaHHE [IPOIaHA

Puc. 2 — Hcnonvzosanue corcudicennvix 2a3o6 6 Kumae
Hcmounux: Hayuonanvroe 6ropo cmamucmuxu KHP

CoKIKEHHbBIE T'a3bl B OCHOBHOM HCIIONB3YETCS A
KOHEYHBIX TPaXTAHCKUX MOTpeOuTeell B KoMMepUe-
CKUX U MPOMBIIUIEHHBIX 00JacTAX U 00IaCTH MHUILE U
HAMUTKOB, TAKUX KaK CETh MPUPOTHOTO ra3a He MOKPHI-
Baercsi. CMecH nporaHa-0yTaHa TakKe UCIONb3YeTCs B
XUMHYECKOM CEKTOpE, ¢ To0aBIeHHEeM OyTeHa K H300K-
TaHy JUTS MOBBINIECHUS OKTAHOBOTO YHCIIE.

B mocrieaHue rofpl, ¢ HENPEPHIBHBIM yBEIHUYE-
HHEM MOIIHOCTEH OTEeYECTBEHHBIX 3aBOJIOB MO I1y00-
KOil mepepaboTKe CIKUIKEHHOTO —YIJIEBOJOPOAHOIO
rasa, MHOTHe HedrenepepadaThIBArONIUE 3aBOIBI BhI-
MyCKaroT OOJIbIIIe CKMKEHHBIX Ta30B B TAHHOH cdepe,
YTO NPUBEAET K CHIDKCHUIO MMOCTABOK BHYTPEHHErO
poiaka. C apyroii CTOPOHBI, PACIIUPEHUE YCTAHOBOK
JUTSL IETHPUPOBAHUS [TPOTaHa TpeOyeTcst O0IBbIIOE Ka-

YECTBO YUCTOTO T'a3a, I03TOMY 3aBHCUMOCTh BHYTPEH-
HETO PBIHKA CKIKEHHOTO Ta3a OT UMIIOPTHOTO I'a3a I10-
CTETICHHO BO3pacTaa.

Oocy:xxnenne. B 2019 rony éMKOCTh XpaHEHHUS
CXIKEHHOTO Tra3a cocTasisieT 3,36 MIIH TOHH, Bce U3
KOTOPBIX SIBJISIFOTCS pe3epByapamMu JUIsl XpaHEeHUs Co0-
CTBEHHBIX PECYPCOB, HET OOIECTBEHHOTO XPaHHJIHILIA.
Bassl pezepByapoB ans xpaHeHuss CYI B ocHOBHOM
pacmpenenensl B CeBepHoM, FOxHOM M BocTtounoMm
Kurae. XoTs B cTpaHe paciuupsiercs CTpOUTENbCTBO
TEPMHUHAIOB CKI)KEHHOTO YIJIEBOJOPOJHOTO TIa3a,
MacuTaObl HHBECTHINI MTPOIOIDKAIOT YBEIHMINBATHCS,
JUTMHHBIH CPOK CTPOMTENIBCTBA TEPMHHAJA U OOJIbIINE
CyMMBI MHBECTHIMI NpHUBENIH K AeHIUTy crpoca U
oTpeOIeHNS Ha BHYTPEHHEM PBIHKE.

3anajgHBIH pErHoH
5%

I0xHO-BoCcTOYHEIH
peruoH
18%

CeBepHEBI pETHOH
40%

CeBepo-BocTo4HbBIH
PEeruoH
10%

Puc. 3 - Hompe@zeﬁue COHCUINCEHHDBbIX 2A308 6 OCHOBHbIX pecuoHax Kumas

Hcrounuk: Hanmonansuoe 6ropo cratuctukn KHP
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Peus unér o cyxomytHoMm mepexone mexay Ka-
3axcraHoM 1 KnuTtaem 1o nepeBo3ke CKMKEHHBIX Ta30B,
nopT CuHBIBSH-ANAIAHBKOY, PACIOJIOKEHHBIM Ha
rpanuie Mmexxay Kurtaem u Kasaxcranom, B HacTosmiee
BpeMs SBJISETCS €IMHCTBEHHBIM HAallMOHANBHBIM IOp-
ToM B Kutae, koTopslii 00beqUHSET “TPUEAMHCTBO”
He(TenpoBOTHBIX, KEJIE3HOJOPOKHBIX U ABTOMOONIIb-
HBIX NIEPEBO3OK.

CraHnus ATamaHpKOy SIBISIETCS BaXKHBIM IIEpe-
BaJIOYHBIM Y3JIOM, YE€pPEe3 KOTOPOW KUTAHCKHE TOBaphI
cienytot B EBpomsl. JIo 2013 roma meperon J{ocThIK-
AnamaHbpK0oy OBIIT €AMHCTBEHHBIM COECIMHEHHEM XKe-
ne3HbIx gopor Kazaxcrana u Kuras. B 2016 roxy odu-
LUaIbHAasl KEJIE3HOJOPOXKHAS JIMHUS U1 TEepPeBO3KHU
CXKIXKEHHBIX Ta3oB u3 Kaszaxcrana no Anamanbko-
YCKOH 30HBI TOPTOBJIM BXOAWJIA B 3KcILTyaTauuu. Ilo
stoit nmuHUI0 Kutaii MoxkeT nepeBo3uTh rassl u3 Kazax-
CTaHa CBOUMH BarOH-IIUCTEPHAMH.

JXeneznas nopora crama eme OJHUM Ba)KHBIM
9HEPreTHYECKUM KaHajaoM Mexay Kutaem n crpanamu
Lentpansroit Azuu. CoryiacHo Iiany, Hocie Toro, Kak
Bce 21 cnenuanbHas KEJIE3HOMAOPOXKHAS JTHHUS OyneT
3aBeplIcHa W BBEJICHA B AKCILTyaTaluio, OHU c(hOpMH-
PYIOT TOIOBOI 00BEM IIEPEBO30K B 3,3 MUIUTHOHA TOHH,
U3 KOTOPBHIX €XEroJHO OyAeT TPaHCIIOPTHPOBATHCS
300 000 ToHH cxmkeHHbIX TazoB, 500 000 ToHH pa3-
JMYHBIX HEPTENPOAYKTOB U 2,5 MIIJIMOHA TOHH JpY-
THX TPY3bl OOLIETO HAa3HAYCHUS! U MUHEPaJbHBIE IPO-
IYKTBl OyAyT NEepeBO3UTHCS €XeromHo. OT1o 3ddek-
TUBHO PACIIHUPUT >KEJIC3HOIOPOKHBIE JIOTHCTHYECKUE
kaHanbl Kuras, Berxoasamue Ha LleHTpansnyo Asuio u
EBpomy.

Peanuszanusi mepeBO3KH CXKIKCHHBIX T'a30B JKe-
JIE3HOJIOPOXKHBIM TPAHCIOPTOM OTMEYAET, YTO JKEJIe3-
Has 1opora o(HInalbHO BOIIUIA B SHEPTETHIECKUH Ka-
Han Mexay Kurtaem u ctpanamu LlenTpansHoit A3uu,
CTaB elE OJIHOM JIOTUCTUYECKON U TPAHCIIOPTHOM «ap-
Tepuei» A SJHEPreTUIECKOH TOPTOBIIH.

o 1990-x rogoB KuTtaii noip30Bajcs sHEpPreTH-
9YEeCKOH CaMOJOCTaTOYHOCTBIO M3-32 OTKPBITHH 00JIB-
moro MectopoxaeHus Jlamma B ceBepHoMm Kutae B
1950-x rogax 1 Ipyrux OObIYHBIX MbEC B IIEHTPATLHOM
Kurae. Teneps morpebienne Hedtu B Kurae mpeBsi-
IaeT BHYTPEHHEE NMPOM3BOACTBO Oosiee yeM Ha 2:1,
MOATNUTHIBAs IIONCKHU B CTpaHe He()TH B CTPaHE U 3a py-
6exom. Kurail cram yucTsIM uMIoprepoM HedTH B
1993 roay, a B 2013 roay Ha HEro NPUXOAMIIOCH TPETh
Bcero pocra Hedru. B monrocpounoi mepcrekTuBe
npou3BoJCTBO HepTH U HedrenpoaykToB B Kurae no-
CTUTHET 5,6 MmuwnoHa 6appeneii B neHb k 2040 roxy.

3HAaYEHNSM CTPOUTEIHCTBA M OTKPBITHS Ha3eM-
HBIX HE()TETa30BBIX IEPEXO0I0B SBISIOTCS:

- 0CJTA0UTH HANPSKEHHOCTh B YHEPTOCHAOKEHNH;

- CONIEHCTBOBATh NUBEPCUPUKANNN KAaHAIOB UM-
MOpTa SHEPTOHOCUTEINCH IS 00CCIICUCHUsS] SHEPTETH-
YeCcKOW 0€30MacHOCTH CTPaHBbI;

- YIY4IIUTh HHPPACTPYKTYPY paiioHa, rae pacmo-
JIOXKEH TPYOOIPOBOJ, ¥ CITIOCOOCTBOBATH MPOLIECCY Y-
0aHU3aIUK BJIOJb TPYOOIIPOBO/IA;

- CIOCOOCTBOBATh PACIIMPCHUIO BO3MOXKHOCTEH
TPYOYCTPONCTBA B paiioHaX, Yepe3 KOTOPhIE MPOXO-
IUT TPyOOIPOBOA, CTUMYIHPOBATH PAa3BUTHE HAIHO-
HaJIbHOM M MECTHOM 3KOHOMHUKU U YBEJIUYMBATH [J0O-
XOJIBI;

- COAeicTBOBaTh OOMEHAM WM COTPYAHHYECTBY C
COOTBETCTBYIOIIMMHU CTPAaHAMH PETHMOHA M YCKOPHUTH
OTKPBITUE U Pa3BUTUC PETUOHA JIJIsl BHEIIIHETO MHpA.

3akmouyenue. [lepeonicHUTh MEPCIICKTHBBI B3aK-
monetlictBust Kasaxcrana u Kuras B 3HepreTHmyecKoi
cdepe COTpyAHUYECTBA HEBO3MOXKHO. JlManior Mexmy
JIBYMsl CTpaHaMu B cepe JTOObIUU U HCIOIb30BaAHUS
YTIICBOJOPOIOB BO MHOTOM OYET OIPEACIATECS BHYT-
PUINOJIUTHYECKOM M SKOHOMHMYECKOM cHUTyaluedl Ha
ABHaTCKOM KOHTHHEHTE, a Takke KOHBIOHKTYPOH Ha
MHpPOBOM SHEPTEeTHYECKOM pBIHKe. COTpyIHHYECTBO
Kazaxcrana u Kwuras B cihepe sHepreTHku crocod-
CTBYST YKPEIUICHHIO OTHONICHHH CTpPAaTETHUECKOTO
MapTHEPCTBA JABYX CTPaH, OTBEYAET HHTEPECaM SHEepre-
TUYecKoi Oe3omacHocTn Kurtas u auBepcuduxanuu
HedTsiHOTO cekropa Kasaxcrana. [Iporpamma crparte-
THYECKOI'0 TMAPTHEPCTBA MPEIyCMATPUBACT IIMPOKUE
B3aHUMOBBITOHBIC CBA3U U pa3Hy10 HaHpaBHeHHOCTL
MHBECTHIIMOHHBIX [TOTOKOB.
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Abstract

This article is devoted to the study of problems and prospects for the development of Kazakh-Chinese rela-

tions in the energy sector. The relevance of the article lies in the existing problems between states in energy coop-
eration for a long time. The prospects for the development of this area also determines the relevance of the topic
of the article. To write this work, various foreign and domestic sources were studied. In addition, such regulatory
and legal sources as the energy strategy of China, the energy strategy of Kazakhstan until 2035 and other interstate
documents of the Republic of Kazakhstan and the People's Republic of China in the energy sector were used.

AHHOTAN NS

HaHHaH CTaThi IIOCBALICHA UCCIICAO0OBAHUIO HpO6HeM 1 NIEPCIICKTUB pa3BUTHUA Ka3aXCTaHCKO-KUTAlCKUX OT-
HOIIICHUH B SHEPIreTUUCCKOM chepe. AKTyaIbHOCTh CTAThH COCTOHT B CYIIECTBYIOIIMX MPOOIeMax MeXIy rocy-
JAapCTBaMM B DOHCPICTUYCCKOM COTPYAHUYCCTBC HA MPOTAIKCHUN NIIUTCIBHOTO BPEMCHHU. HepCHeKTI/IBHOCTL pas-
BUTHUA ,Z[aHHOI>'I C(bepbl TaK¥XKE O6y0JIOBJ'II/IBaeT AKTYyaJIbHOCTb TCMbI CTATbhH. I[J'I?[ HartMCaHHusA ,I[aHHOI71 pa60TbI ObUTH
H3YyYCHbI pa3IMYHbIC 3apy6e>i<HLIe M OTEYECTBEHHBIC MCTOYHUKH. [loMmmo 9TOro, OBUIH HMCIIOJIB30BAHbI TaKHe
HOPMAaTHUBHO-TIPABOBLIC UCTOYHHUKHU, KaK SHCPICTUICCKAA CTPATCTUA KI/ITaﬂ, OHEPIreTUICCKasa CTpaTerua Kazax-
crana 70 2035 roga u mpodne MEKXToCyIapCTBeHHBIC TOKYMeHTH PecryOnuku Kasaxcran u Kuraiickoit Hapon-

HOU PecmyOmnuky B 9HEpreTHUECKOM cdepe.

Keywords: resources, oil, petroleum products, liquefied gas, diversification, energy consumption, export,

import, security, market.

KuaroueBble ciioBa: pecypcsl, HeTh, HEQTEIPOAYKTBI, CKMIKSHHBIH Ta3, JUBEPCUPHUKALIS, SHEPTETHIECKOES

HOTpeOIeHNe, SKCIOPT, UMIIOPT, 6E3011aCHOCTh, PHIHOK.

BBenenne. DHepreTruecKuii pakTop 4acTo sBIs-
€TCsl ONPEAECISIONUM NP MPUHATUY BHEIIHENOIUTH-
YECKHMX PEIICHUH, KOTOPBIE BIUSIOT Ha MEXIYHAPOI-
HbIE OTHOLICHWS W JHEPreTHYEcKylo Oe30I1acHOCTh
rocynapcTs. B mocienHee necsaTuieTHe TeMaTHKa
He(pTSIHOTO COTpyIHHYECTBA SIBISETCS HE TOJBKO
OYEeHb MOJIHOM B CpEACTBaxX MaccoBOi MH(poOpMaIuy,
HO U OJHOM U3 CaMbIX 3HAYUMBIX B COBPEMEHHON MU-
POBOM NOJIUTHKE.

MaTtepuanbl U MeToAbl. C pa3BUTHEM 3KOHOMHUK
Kuras n Kazaxcrana rpaHuIis! Ui 1uanora IByX CTpaH
B Pa3IMYHBIX OOJACTSIX IOCTENEHHO PACIIMPSIIOTCS.
Coepa dHEpreTHKH SBISIETCS CTPATErHYecKH BasKHOM
JUIst 00€HX CTpaH. DHEPreTHUECKOe Pa3BUTHE SIBISIETCS
JIOKOMOTUBOM HE TOJBKO COBPEMEHHOM SKOHOMUKHU
KasaxcTtana, HO U 3aHMMaeT Ba)XKHOE MECTO B KUTaii-
ckoif sxoHomuke. Ha ceronnsmnuii nens Kurait naxo-
JUTCS HE TOJBKO Ha KIIIOYEBOM 3Tare ypOaHU3anuu, HO
U B [IEPUOJ] IEPECTPOUKH IKOHOMHUYECKOM CTPYKTYPhI
1 MOAEPHHU3AINN COBPEMEHHOH MPOMBIIUIEHHOCTH.

AKTYyaJIbHOCTh HCCIIEJIOBaHHs 00yCIIOBIIEHA cle-
JOYIOIUMH (aKTOpaMH:

1. B ycnoBusix ¢popMHpOBaHHS HOBOTO T'€OIOJIH-
TUYECKOro MOpsAKa MUpPa BCTAET BONPOC O SKOHOMHU-
YECKHX MHTEpPECcaxX rocyAapcTBa, H TOM POIH, KOTOPYIO
OHO WUIpaeT B COBPEMEHHON MEXIYHapOIHOW IOJU-
tuke. HedTsaHas Ge30mMacHOCTh SBISETCS OJHUM H3
BaXKHEHILNX HAIPaBICHUH MUPOBOU MOJIUTUKHU.

2. B ycioBusx rimobanm3anun HeQTSIHOHN (akTop
CTaHOBHUTCS HHCTPYMEHTOM BIIMSHUS HAa MEXIYHApPOI-
HBIE OTHOIICHMS M BBIXOAWT 32 PAMKH HAIIMOHAJIHLHOTO
acriekta. Ero 1menecooOpa3HO paccMmarpuBaTh KOM-
IUIEKCHO, Yepe3 MOJUTUUECKUE U DKOHOMUYECKHUE MPO-
LIECCHI, TAK KaK CUCTEMHBII MOJXO0/ K PACKPBITHIO CYII[-
HOCTH 9HEPreTHYEcKOoro (akropa TpedyeT MeKANUCIIH-
IUIMHAPHOTO aHAJIN3a.

3. B Hacrosee BpeMms otHomeHus KaszaxcraHa ¢
Kuraem HOCAT mparMaTU4HBIM U palMOHAIbHBINA Xa-
pakTep. DHepreTndeckoe coTpyaHuuecTBO Kwuras n
KazaxcTtana HaX0AUTCS Ha BEICOKOM YPOBHE HE TOJIEKO
B MOJIUTUYECKOM, HO M B SKOHOMHYECKOM OTHOIIICHHUH.
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be3 comHeHMs, OCHOBa HE(TSHOTO COTPYIHHUYECTBA
mexay Kutaem n KazaxctanoM 3HauuTeNnbHa, a yKpen-
JICHUE UX He(TSHOTO IMajiora SBISETCS OTHUM U3 BaXK-
HBIX HalpaBJIEHUH ISl CTPaTErHYecKoro nNapTHEpCTBa
obenx cropoH. Takum oOpa3om, HcclienOBaHHE CO-
TpyaHundectBa Kurtaiickoit Hapoguoit PecnyOiuxu u
Pecniyonmku Kaszaxcran B cdepe dHEpreTHKH uUMeeT
KpaiiHe Ba)KHOE 3HaueHUeE.

Pecypcsl n okpyxarommiasi cpefa - IBa BaXKHBIX
3JIEMEHTa YNPaBICHHUS OJHEPIETUYECKUMH PHCKAMH,
KOTOpBIC CAEPKHUBAIOT YEJIOBEUECKOE PA3BUTHE, B TO
BpEMsI KaK pa3BUTHE PECYPCOB, HECOMHEHHO, TOJKHO
WJITH TIO TIYTH YCTOHYMBOTO PA3BUTHA.

[TockonbKy CTPOUTENBCTBO 0a30BBIX OOBEKTOB,
TaKUX KaK CeTH TPyOOIIPOBOIOB IPHPOHOTO rasa, CTa-
HOBUTCS Bce OoJiee U O6osiee COBEpLICHHBIM B OOJIBIITHH-
CTBE TOposioB cTpaHbl, Kuraii chopmupyer yHUKaIb-
HYIO Ta30BYIO OTPacilb ¢ CKOOPAUHUPOBAHHBIM Pa3BU-
THEM TPUEIUHCTBA HUCTOYHUKOB rasa,
TpyOonpoBOAHEIX ceTeit i perHKOB. K 2030 romxy ctpo-
UTENBCTBO HH(PACTPYKTypHl CETH TpPyOOIIPOBOZOB
npupogHOTo Tasza B Kurae OyzneT CTpeMHUTBCS K TOMY,
4TOOBI OHa OblIIa CMEXHOM C 3apyOeKHBIMH CTPaHAMH,
pacmpocTpaHsIack 10 BCEH CTpaHe, oboramaia pe-
cypcel 1 paboTana apdexTuBHO. KuTaro cienyer ycko-
PHUTh CTPOUTENBCTBO OOBEKTOB IMOJJIEPKKH MPUPOJI-
HOro rasa, 3((eKTHBHO HCIOJIB30BaTh OOraThie pe-
Cypchl ~ BHYTpM CTpaHbl W 32  pyOexoM,
OPHEHTUPOBATHCA HAa PHIHOK, PALMOHAIBHO IJIAHUPO-
BaTh IIO3TAllHOE CTPOMTENHCTBO M YCKOPHUTH CTPOU-
TENBCTBO TPYOOTIPOBOJHBIX CETEH, IMOAKIIOYCHHBIX K
Pa3IMYHBIM PETHOHAM.

Tspkenble HHKCHEPHBIE 3BEHBS IIPOEKTOB 10 CXKHU-
skernto npuponHoro raza (CII) tpeOyroT mocreneH-
HOTO CTPOMTENILCTBA WHXKCHEPHBIX COOPYKEHUH Ipo-
€KTa B COOTBETCTBUM C OOIIMM HAI[MOHAJIHHBIM IIJIa-
HOM. B kagecTBe BayKHOTO IOTIOJTHEHHS K TIPUPOTHOMY
ra3y CIII" noymmxeH OBITH COETUHEH C OCHOBHOM CEThIO
TpyOOIIPOBOIOB MPHUPOJHOTO ra3a Ha OCHOBE CTPOM-
TEJIbCTBA ceTel TPyOONpPOBOMOB, MOAKIIOUEHHBIX K
pa3IMYHBIM PErHMOHAM, YTOOBI B MOJHOW Mepe UCIIOJb-
30BaTh MPEUMYIIECTBA MHOIOYHCICHHBIX HCTOYHUKOB
rasa ¥ JIOTIOJHUTEIbHBIX PecypcoB. B mociennue ropt
B CTpaHE aKTUBHO Pa3BHBACTCS CTPOMTENILCTBO IPHU-
OpEKHBIX T'a30IPOBOJIOB, COSANHSIONINX MX CO CTaH-
uusimu nipuema CIII, u ocymiecTBiseTcs: B3aMMHasi o-
cTaBKa UCTOYHHUKOB ra3a. Kpome toro, Kuraii napamu-
BaeT  NOAJCPKKY  CTPOUTEIBCTBA  IMOJ3EMHBIX
XpaHWIHUIL Ta3a, 9YTO MOXKET MOBBICUTH NPOITyCKHYIO
CIOCOOHOCTH XPaHMIIUII IPUPOIHOTO rasa.

MoayyenHsle pe3yabTaThl. Pa3sutne cipoca Ha
CIII' B Kutae B OCHOBHOM CBSI3aHO C TaKHUMH O0Jia-
CTSIMH, KaK TOIUIMBO ISl TPAHCIIOPTA, Ta3 Ui TOPOJI-
CKUX JXUTeNeill U npomslieHHoe npuMenenue. CIIT
KaK TOIUIMBO TPAHCIOPTHBIX CPEJACTB B OCHOBHOM Jie-
JUTCSI Ha JiBa acleKTa: OAWH SBISAETCS TOIUIMBOM
Ha3eMHBIX TPAHCHOPTHBIX CPEJCTB, a APYrod - TOILIH-
BOM MOPCKHX TpPaHCIOPTHBIX CpeAcTB. B kauecTBe
TomnuBa Juid HazeMHoro Ttpancnoprta CIIIN mmpoxo
paccMaTpuBaeTCsd Kak HAealbHas IKOJOTHYECKH UH-
CTasi PHEpreTHdecKas aJbTepHAaTHBA IPYTMM BHIAM
TOIIIIMBA M3-3a €T0 3aIUTHI OKPY>KaIOIIeH CpeIbl U HKO-
HOMUYECKHX ITPEUMYIIECTB.

MEI cunTaeM, 4TO B OMMKadIINe HECKOJBKO JIET
ucnonb3oBanue CIII' B kauecTBe TOMIMBA Il aBTOMO-
Ouell craHeT HOBOM TeHneHuuel passurus. [Ipenmy-
mectBa CIII' B kauecTBe TOIIMBA AT MOPCKHUX Iepe-
BO30K 3aKJIFOYAIOTCS TJIaBHBIM 00pa30oM B 9KOHOMHH U
3allUTe OKpYKarolel cpenbl. B HacTodIee BpeMs Ku-
Talickue cyna, paboTalolue Ha CHKWKEHHOM Tase,
HaXOJATCS B IEPUOJIe AKTUBHOTO Pa3BUTHSL, U Pa3IUU-
Hble KOMIIAaHWM IIPUWJIATalOT BCE YCHJINS, YTOOBI OT-
KPBITh PBIHOK, M aKTHBHO IIPOBOAAT JIEMOHCTPAIMOH-
HBIE TIPOCKTBHI IO NEPEXOY CYAO0B € TOIUIMBa Ha ra3. C
POCTOM MOMYIAPHOCTH CKMKEHHOTO IIPUPOJHOTO Ta3a
B KadecTBE CPEACTBA TPAHCIIOPTUPOBKH TOILINBA
cupoc Kutas nwa CIII' B Onmxaiiiie HECKOIBKO JICT
BCTYIIUT B NIEPUO]T aKTUBHOTO Pa3BUTHS.

Yro xacaeTcs rasa Jyis FOpOJCKHUX KUTENEH, TO ¢
MIOCTOSTHHBIM yJTy4dllleHueM ypOaHuzauuu Kuras u mo-
CTOSIHHBIM YBEIMYEHHUEM YHCJIa TOPOACKUX JKUTeIeH
Kuraii Berynuim B craanio OBICTPOM ypOaHHM3aIMH.
Poct HaceneHus TakKe IPUBET K TOCTOSHHOMY YBEIIH-
YEHUIO KOJIMYECTBA I'a3a, HCIOIb3YEMOTI0 TOPOJCKIMHU
XKHUTEISIMH, W TPOHUKHOBEHHIO OOJI TPyOOIpOBOA-
HOTO ra3a O4eHb HU3Ka, B HEKOTOPBIX paiioHaX OHa CO-
craBisieT MeHee 10%, a BHyTpEeHHUH PBIHOK AaleK OT
HachlmeHus. B OymymieM, ¢ HepephIBHBIM Pa3BUTHEM
BHYTPEHHEro Tpolecca ypOaHW3alMd U MHUHHATIOPH-
3alMel cOCTaBa FOPOACKUX JOMOXO03MCTB, HACEJIICHUE
TOPOJCKUX PaiOHOB, HCIIOJIB3YIOIIUX IIPUPOJHBIN a3,
1 noTpebiieHHe TIPUPOIHOTO ra3a Ha YNy HaceleHUs
OyIeT HpoJ0IDKATh YBEIHMYUBATHCS, YTO MPUBOJHUT K
yBenuueHuto crpoca Ha CIII.

Uro KacaeTcssi NPOMBIIUICHHOTO IPUMEHEHHS,
CIII' B OCHOBHOM HUTPaeT BaXKHYIO POJIb B MPOU3BOJI-
CTBE 3JIEKTPOIHEPTUH U PACTIPEICIICHHOM SHEPTOCcHa0-
skeHuM. [IpuHIMI pacnpeneeHHON SHepreTudecKon
CHCTEMBI 3aKJIIOYAaeTCs TJaBHBIM 00pa3oM B TOM,
4TOOBI BBOJAUTH OJJMH MJIM HECKOJBKO MEPBUYHBIX HC-
TOYHHKOB PHEPTUHU U3BHE, a 3aTEM IOJy4yaTh BTOPHY-
HBI€ MCTOYHHMKH DHEPTHH, TaKWe KaK HIEKTPUIECTBO,
TEIUIO M OXJIAXKJCHHE, a 3aTeM PacHpenessTh 3TH BTO-
pUYHBIE HMCTOYHHKH JSHEPTHU IO JPYTUM OTHOCH-
TEbHO HE3aBHCUMBIM obnactsiM. PacnpenenenHas
SHEpreTUyecKasi CHCTeMa ropoJia B OCHOBHOM HCIIOJb-
3yeT NPUPOIHBIN r'a3 B KauecTBE TOIIMBA JJIsl 3aMEHBI
TIepBOHAYAIILHOTO YIJIS JJIS1 BEIPAOOTKH 3JIEKTPOIHEP-
TMH, 9TO 3HAYNTEIHHO CHMXKAET 3arps3HEHHE BO3/yXa
B OKpY’KarolleH cpesie, 5KOHOMUT HEBO30OHOBISIEMbIE
pecypchl U MOBBIIIAET ITMKOBYIO PEryIHPYIOIIYIO CIIO-
coOHOCTh dHeprocucTeMbl. C momynspHu3anueii pac-
HpeAETICHHBIX YHEPTETHUECKUX CUCTEM U YCTPaHEHUEM
HX HEIOCTaTKOB €ro IOMYJISPHOCTh OYyIEeT CTaHO-
BHUTBCA Bee Oostee 1 OoJiee pacipOCTpaHEHHOM, a 3aTeM
moTpedIeHne TPUPOIHOTO ra3a OyAeT CTAHOBUTHCS BCe
Ooutbiie ¥ GOJIBIIE, YTO TAK)KE IIPUBOJUT K TTIOCTEIIECH-
HOMY YBEJIMUCHHIO IOTPEOJICHUS! COKMKEHHOTO TIPH-
POJHOTO Ta3a, U CIpoc OyIeT NPOJOIKATh PACTH.

B HacTosimiee BpeMsl, B COOTBETCTBUU C TEHJIECH-
el pa3BUTHS TI00aNbHON 3KOHOMHYECKON HHTETpa-
LINH, MEXIYHapOAHbIE TOPTOBBIE OOMEHBI CTAHOBSITCS
Bce 0oJiee YacThIMH. XOTS 3TO IPEAOCTABISET OTPOM-
HBIE BO3MOXXHOCTH I OM3HECa AJIsl HAIIMOHAJIHHOTO
pa3BUTHS, B 3TOM KOHTEKCTE BCE €IIe CYIIECTBYIOT
OoNpIIMe OMAaCHOCTH, HMO3TOMY B HACTOSIIEE BpEeMs



German International Journal of Modern Science Ne47, 2022 15

HEOOXOANMO YCHJINTh MEphl MO TPEIOTBPALICHUIO
puckoB. [lo cpaBHEHMIO ¢ KPYyHMHEHIIMMH MEXIyHa-
POAHBIMH MPOMU3BOANTEISIMH NIPUPOAHOTO ra3a, Kurait
MO-TIPSKHEMY UMEET MHOTO HEJIOCTAaTKOB B Pa3BeIKe U
NPUMEHEHUH MPUPOAHOTo Taza. [lostomy amst 1oObYM
NPUPOJHOTO Ta3a XapaKTepHbl HHU3KHE OOBEMBI J10-
OBIUM U BBICOKHME 3aTpaThl Ha pa3paboTKy, M3-3a 4ero
ra3oBasi OTpacilb CEPbE3HO CTPAAACT OT MEXIYHAPO/I-
Horo CIII" B ycnoBusSX HU3KUX IIeH HA HE(PTB.

Kpome Toro, Takxe HEOOXOAMMO CBA3aTh Hayd-
HBIC TOPTOBBIE IIEHTPHI M PAOOTY 1O KOHTPOJIIO 3a pac-
TPEe/IeNICHUEM JUTS TIOBBIIMICHHS PALOHATBHOCTH pac-
TpeeTIeHus PecypcoB, 00ecIedeHns: Toro, 9To0bl Me-
XaHU3M PBIHOYHOTO IIeHOOOpa3oBaHUS MOT OBITh
YIIOPSIOUEHHO pea30BaH Ha TOProBOW IiaThopme
MOCPEACTBOM pe(dOPMBI, M XOPOIIO CIIPABIATHCS C
YIPaBJICHUEM HMIIOPTOM, DKCIIOPTOM U pacrpesese-
HHEM SHEPTUH, MOCPEJACTBOM HAYYHOTO KOHTPOJIS, C

ORIGIN OF
OIL EXPORTS
TO ASIA

BARRELS PER DAY,
IN MILLIONS
(2020 ESTIMATES)

FROM
THE

TeM 4YTOOBI TOOUTHCS COATAHCHPOBAHHOTO Pa3BUTHS
DHEPreTUYECKUX 3allaCoB U ITOCTABOK.

ITo mepe yckopeHHs TeMI POCTa SIKOHOMUKH, HC-
KOIIAeMBIMH PECypCaMH SBIISIIOTCS HEOThEMIIEMYIO Ya-
CTH 3KOHOMUYECKOH U COLIMANbHOM )KU3Hb KHTaHCKOTO
Hapoja. B ocnoBe Kurait umnoprtupyer neptu u3 Poc-
cun u Kazaxctana TpyOOIPOBOAHBIM TPAaHCIIOPTOM.
[Mpomyckast momHOocTH HedTsHOrO TPYOOIpPOBOIA
«Kazaxcran-Kutait» cocrtaBisier 20 MIIH TOHH B TOJ.
Hedanoii tpydonposox «BCTO», KOTOPEIil HAYMHAET
co craHimu CKOBOPOIMHO 110 cTaHImHK JlaruH, TpaHc-
moptupyet 6osee 15 muH ToHH HepTH B Kurait xax-
oMy roay. /UTMHHOE MOpCKOe MOOepeXbe CTHUMYIH-
pyeT moctaBKM HedTu M3 cTpaHbl bimxHero Boctoka
MopckuMu TaHkepamu. Hedrsnble Tankepsl n3 Cay-
JnoBckoit Apasuu, Upana, Mpaka, OAD npoxonsr de-
pe3 Ilepcuackuii 3anuB 1 MalakkCKui MpOJIUB 0 KU-
TalCKOX MOPCKOU 30HBI.

Pucynox. Sxcnopm negpmu 6 Azuio

Oocy:xnenune. Ilog BausHUEM KOpOHaBHpYyca U
cokparenus 1o6sran OITEK+ mupoBoe motpebnenue
MOKA3bIBACTCAd CHIBHBIMH KoNeOaHHUAMH. MHorue
CTpaHbl yMEHBIIMIN 00BEMBI UIMIIOpTa HE(TH U HETe-
npoayktoB. HaoGopor mo cpaBHenuio ¢ 2019 rona,
nepbiit kBaptan 2020 rona 00bEMBI UIMIIOpPTa HEPTH B
Kurae yBenmuunuce. Mckmouas Upan, Upak 3anuma-
eTcsl TPEThE MECTO CPeJI OCHOBHBIX MCTOYHUKOB. [0
JIaHHBIM TJ1aBHOTO yrpasieHus tamoxedn KHP, B mep-
BOM KkBapTane Kurait umnoprtuposan 127.19 Mas ToHH
HedH, a n3 Mpaxa 16.22 MITH TOHH.

B 2021 roay oxupaercss BOCCTAaHOBJICHHE MUPO-
BOTO phIHKA He(pTH. MUPOBOI cripoc Ha HEDTH yBEIHU-
guBaeTcs Ha 5,55 MutH. Gappereli B IeHb B TOJIOBOM HUC-
gucieHnu a0 97,35 miH. Gappenei B JieHb, TOCTHTas
96% 0T 103MNIEMUYECKOr0 YPOBHS. PEIHOK MEHsAETCs
oT n30BITKa TpestoxkeHus B 2,0 MitH 6appeeii B IeHb
K HegocTaTky B 2,05 MiH OGappeneii B neHb. Kommep-
yeckue 3arackl HeTr B ctpaHax OOCP ynamu Hmke
cpeqHero mATuieTHero ypoBHs. CpenHue LEHbl Ha
HedTs Mapku Brent B 2021 rony cocrassr 70,95 non-
napoB CIIA 3a 6appensb, uto Ha 64% BbIIIe, YeM B

2020 romy (43,32 mommapoB CIIA 3a Gappens), 9To
00YCIIOBIICHO U3MEHEHHUEM CIIPOCA U NPEJIOKEHUSL.

Xots HampshkeHHas pyHJaMeHTaNnbHast CUTyalus
Ha MHPOBOM pbIHKe HeTH ymydmutcs B 2022 roay,
TeONOIUTHYECKYIO PEMHI0 OyJeT TPYAHO YCTPaHUTh
B KPaTKOCPOYHOI NEpPCHEKTHBE, YTO HE TOJBKO MOJ-
JICPIKUT OOLIMH YpOBEHb LIEH Ha HE(Th Ha BBICOKOM
YPOBHE, HO U BBI30BET MOBBIIIEHHYIO BOJATHILHOCTD
1ieH Ha HeTh. [100anbHast snmaeMudeckas CUTyalus,
TeOIOJIMTHIECKass 00CTaHOBKA, XOJI MPAaHCKHX Sjep-
HBIX MEPEroBOPOB U MPOU3BOACTBEHHAS IOJHUTHUKA
OIIEK craHyT BayKHBIMHU (haKTOpaMH, BIUSIOIMMHA Ha
JUHAMUKY MHAPOBBIX IIeH Ha HepTh B 2022 roxy.

Kuraii cramkuBaercss ¢ HOBBIMU BbI30BaMU B
IUTaHe 0e30MIaCHOCTH IIOCTaBOK HE(TH: BO-TIEPBEIX, MO-
CTOSIHHBII POCT IMITOPTA M BBICOKHE KOJIEOaHHS IIeH Ha
He(THh YCKOPHIIH.

Bo-BTOphIX, HcTOUHNKHY UMIiopTa Hegtr B Kurae
CJIMIIKOM COCPENOTOYEHBl B TE€OMOJIUTHUECKH CIIOK-
HBIX U HECTaOMJIBHBIX PETHOHAX; B-TPETbUX, CHCTEMA
Toprosix HepTHIO B Kurae Bce emie HaxoauTcs B 3a4a-
TOYHOM COCTOSIHHHM; B-U€TBEPTHIX, CTPOUTEIBLCTBO CH-
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cTeMbl HeTSHOTO phIHKA B KnTae Hyxgaercs B faib-
HEWIIEM COBEPUICHCTBOBAHNY; B-TISITHIX, HEOOXOIUMO
CO3/1aTh KUTANCKYI0 CUCTEMY PaHHEro Impemaynpexse-
HHS, TIPOTHO3MPOBAHUSI M PEarupoBaHUsl Ha YpPE3BbI-
YaifHbIe CUTYaIl1H.

KuTaii cranm BTopbIM 1O BEJIWYHHE NPOU3BOIUTE-
JIeM SHEPTUH B MUPE, TIPH 3TOM T10Ka3aTesIu IPOU3BOJI-
CTBa M CTPOUTENBCTBA 10 YIJII0, HE()TH, IPUPOTHOMY
ra3y U 3JIEKTPOIHEPTHH JOCTHTIIH PEKOPIHBIX BBICOT, &
KOH(IMKT MEXIy CIIPOCOM H MPEAT0KEHHEM SHEPTUN
(haxTiaeckn ocmabimeH. OgHAKO B TEUECHHUE IATEIB-
HOTO BPEMCHH YTroib MO-NPEXKHEMY COCTaBIIACT
HanOOIBITYI0 OO B d»Heprodamance Kwuras, a pe-
(dhopMa 3HEpreTUKH TPEOYET MOCTEICHHOTO OTKa3a OT
TPaAWIHOHHBIX UCTOYHUKOB SHEPTUH, TI0O3TOMY IIepe-
XOJ Ha IPUPOJIHBINA ra3 U HOBbIE HCTOYHHKH SHEPTHU
ocraercst 4t Kutast cepbe3HoOl MpoOieMoi ¢ TOYKH
3pEHHUs] pa3BUTHUS POMBIIUIEHHOCTH M KH3Heo0ecHe-
YEHHs HacelICHHSI.

3akmouenne. Kaszaxcran sBISeTCS OIHUM U3
KPYMHEHIINX MUPOBBIX IIPOU3BOJUTENCH HEDTH U 00-
JajaeT caMbIMHM OONBIIMMHM 3aracaMy INPHPOIHOTO
ra3a. YUuThIBas CXOJICTBO JBYX CTPaH B UX pedopmax,
OPHEHTHPOBAHHBIX HAa CBOOOIHBIN PHIHOK, 1 TEM OoIee
B HX COOTBETCTBYIOIIMX MOXOJaX K II0OANBHBIM Je-
JlaM, BIIOJIHE €CTECTBEHHO BBICTPAaMBaTh CTAOMIIBHOE
cTpareruueckoe corpyanudectBo ¢ Kurtaem nmns Ka-
3aXCTaHa.

KazaxcraHcko-kuTaiickoe 3HEpreTudyeckoe co-
TPYAHUYECTBO YK€ JAaBHO SABISAETCA OJHOH M3 OCHOB-
HBIX 33]a4 JAJIsl SKOHOMHUYIECKOTO PA3BUTHSA IBYX CTPaH.
C yrimybeHneM »KOHOMHYECKOH riobanm3annu, Ku-
Taif 1 KazaxcTaH pacuiupsier 3HepreTHIecKoe COTpya-
HUYECTBO 1Mo pamMKod «OAMH MOSIC M OAWH IYTHY.
CTouT 3aMeTHTh Ka3aXCTaHCKO-KHTaliCKHe 30HBI CBO-
0OIHOI TOProBIIM, KOTOPEIE yXKE CTald Hauboiee -
(heKTUBHBIM MHCTPYMEHTOM O0ecIiedeHUs] SKOHOMHUYe-
ckoro B3aumojeiicteus KHP ¢ 3apyOexxHbIME mapTHE-
pamu.
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Abstract

The article deals with the problems of solving second-order differential equations obtained as a result of
mathematical modeling of creeping movements in a two-layer highly viscous liquid when the density of the lower
layer is less than the density of the upper layer. It is known that due to the difference in the densities of the layers,
there is a violation of the equilibrium state of the boundary between them; the materials of the lower layer rise up,
and the materials of the upper layer - down. he mathematical description of these movements led to the definition
of the law of boundary change between layers. Here there was a need to solve a differential equation, the form of
which differs from a parabolic equation in that the sign for the highest derivative is negative. This article discusses
two problems, the first of which is related to the solution of a linear equation, and the second to a quasi-linear
equation.

AHHOTaLUA

B craree paccMaTpuBaroOTCs 3aauu 0 pemeHnd AU GepeHINaTbHBIX YPaBHEHUH BTOPOTO TOPSIIKA, MMOITY-
YCHHBIX B PE3YyJIbTaTC MATCMAaTHICCKOI0 MOJACIMPOBAHNSA MOJI3YIIHUX Z[BI/I)KéHI/If/i B HBYXCHOﬁHOfI CHJILHOBSI3KOM
JKUJKOCTH, KOrJia IJIOTHOCTb HUIKHETO CJI0 MCHBIIC, YEM IJIOTHOCTH BEPXHEI'O CJIOA. I/ISBCCTHO, YTO HU3-3a pas-
HOCTH ITIOTHOCTEH CJII0EB BO3HUKAET HApyHICHUC PABHOBCCHOI'O COCTOSAHUS I'PAHULIBI MEXKAY HUMU; MATCPHUAJIbI
HWIKHETO CJIOSA MOAHUMAIOTCA BBEPX, @ MATECPUAJIbI BEPXHETO CJIOSA — BHUS. MartemMaTHueckoe OnucaHnue 3THX JABU-
JKEHUH MPUBEJIO K OMIPEACIICHUIO 3aKOHAa U3BMECHCHU A I'PaHUIbl MEKIY CIIOIMU. 3}1601:- BO3HHKIJIA HOTpe6HOCTL pe-
meHus quddepeHnnaibsHOro ypaBHEeHUs, BU KOTOPOTO OTIMYAETCS OT YpaBHEHHS MapaboIMyecKoro TUIa TeM,
YTO 3HAK IIPYU CTapuUIel IPOU3BOAHON OTPULATENIbHBIN. B 1aHHOM CTaTbe paccMaTpUBAIOTCS ABE 3a[a4H, IepBas
M3 KOTOPBIX CBA3aHa C pCIICHUEM JIMHEWHOTO YpaBHCHUS, a BTOpas - C KBa3WJIMHEHHBIM YpaBHCHUEM.

Keywords: hydrodynamic instability, two-layer viscous fluid, partial differential equations, solution algo-
rithm, program, numerical experiment.

KiroueBble coBa: TUApOANHaAMUYCCKas He}ICTOI\/'I‘II/IBOCTB, ,IlByXCJ'IOﬁHaSI BsA3Kas KHUAKOCTBD, I[I/I(l)(l)epeHL[I/I—
AJIbHBIC YPABHCHHA B HACTHBIX IMTPOU3BOAHBIX, AJITOPUTM pCLICHH, [IpOIrpaMmMa, YHCICHHBIN OKCIICPUMCHT.

Ilocmanosxka npobnemvi. MHOTOUYNCIICHHBIE HC-
CIIeZIOBaHUS MIPUPOAHBIX MpoleccoB [ 1-7], mpoucxonas-
IIMX B 3¢MHBIX HE/Ipax, HadaThle aKTHBHO C CEPEIHbI
JBaJIATOr0 BEKa M MPOJOIDKAIOUINECS B HACTOALIEE
BpeMs, IIOKa3ald AaKTyalbHOCTh U 3((HEeKTHUBHOCTH
MIPUMEHEHNS METOJJOB MATEMAaTHIECKOTO MOIEIHPOBa-
HUS [T X n3ydeHus. OQHOM U3 BaXKHBIX 337a4 B 3THX
HCCIIE/IOBaHMAX OblIa CBsI3aHA C M3YYEHHEM TEKTOHH-
YeCKUX [BIDKEHHH W3-3a pa3nuuus (Qu3ndeckux
CBOWCTB, B YaCTHOCTH, Pa3IM4Us IIIOTHOCTEH BEPXHHUX
cioeB 3emun. Paznnune Gpuznveckux cBOMCTB 3eMHBIX
CJIOEB SBJISIETCS OHUM M3 HCTOYHUKOB IIPOUCXOISIINX
TEKTOHMYECKUX IPOIECCOB, H3YUYCHHE KOTOPBIX SIBIIS-
eTcsl aKTyaJ bHOH mpoGimemoit [1-7].

B pesynbpraTe MaTeMaTHIecKOro MOICIAPOBAHHS
MIPOIIECCOB, MPOUCXOIAMNX HA TPAHHIIE «ITOJI3YIIHX)
CIIOEB C Pa3MUYHBIMU IUIOTHOCTSAMH, OBUIH TOJTYYEHBI
pas3IuYHbIe 32/1a4u YpaBHEHUH MaTeMaTHUeCKod (u-
3ukd [4-7]. OMHUM W3 TaKUX MIPUMEPOB, KOTOPHIH ObLT
MIPEIMETOM HM3YYEHHUS MHOTHX HMCCIIEIOBaTENICH SIBIIS-
€TCsl TaK Ha3bIBaeMasi «COJIsTHAsl TeKTOHUKay [5,7]. Mo-
JETFHOE HCCIICJIOBaHUE B JA0OPATOPHBIX YCIIOBHSX
BIIEPBBIC OBLJIO MPOBEICHO [5] ¢ MpHMEHCHHWEM IICH-
Tpudyru.

AKTYaJbHOCTh HCCJIEIOBAaHUS 3THUX MPOILIECCOB
CBsI3aHA C WU3yYCHHEM NPUYHH OOpa3OBaHHS 3EMHBIX
CTPYKTYP M HX ITOCIICICTBUH.
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JIJ1st MOJIENTEHOTO NCCITeTOBAHUS TAKUX TPOIIECCOB
B paborax [8-10] Obuta HCMONIB30BaHA MOJETH JTBYX-
CJIOMHOM BSI3KOM XuAKOCTH. I3MEHEeHHe rpaHuLIbl ATHX
CJIO€B CTaJ0 MPUYMHONW BO3HHMKHOBEHHUS Pa3IMYHBIX
3eMHBIX CTPYKTYp, B YaCTHOCTH, B 3eMHOM Kope. MHo-
TOUYMCIICHHbIE UCCIIEJIOBAHUS 110 T€OTUHAMUKE, CBS3aH-
HBIC C OTpeAeiICHUEM (PU3MUCCKUX CBOWCTB MaTepHa-
JIOB BEPXHHUX cJ10eB 3eMiH [1-6], mpuBenH K UCHOIIB30-
BAaHUIO MOJCIH TIOJ3YIINX IBHKCHUH CHIHHOBSIZKHX
JKUIKOCTEH.

Tlocmanoska mamemamuueckou 3zaoauu. Jns
OTIpeNieNICHUs] TPAHHUIIBI MEXAY dTHMHU IABYMS CIOSMH
ObUTO TpemIoKeHO udQepeHInaTbHOe ypaBHEHUE
cienytomiero suna [8,9]:

as 9% .
at ax?’ 1)
rae X — TOpuU3OHTaJIbHAsE KOOpAWHATA, t—

B e
BpeMsl, & — ._:.'I:JC, E) — ucKkoMas PYHKITHS, KOTopast

orpeziessieT U3MEHEHNE IPaHuIbl MEeXIy cllosiMu. Bee
BEeMYMHEI B ypaBHeHHW (1) sBisrorcs Oe3pasmep-
HBIMH.

Crenyet 3aMeTHTBb, 4TO AaHHOE qu(epeHnnab-
Hoe ypaBHeHHe (1) oTiruaeTcs OT U3BECTHOT'O YpaBHe-
HUS TapabOoIMYEecKOTo THIIA 3HAKOM TIPH cTapIueii mpo-
W3BOJIHOM UCKOMO# () yHKIIHH.

[Ipeamnonaraercs, 4To penieHne JaHHOTO ypaBHe-
Hus (1) uimercs B HEKOTOPOH OrpaHUMYCHHOH 001acTH

X € (—a,+a). 3uavenus uckomoii PyHKUMH
.f = ._:F."I:JC, E] u ee rpaduK CUUTAIOTCS CUMMETPHY-
HBIMH OTHOCHTEIILHO OCH OPAMHAT U B HAYale KOOPIH-
nat (X = () ona nocruraer cBoero makcnmampHOro

3HaueHusi. CyuTaercs, 4To Mpolecc U3MEHEHHs Irpa-
HUIIBI MEXIy CIIOSMHU TPOUCXOAUT TOCTE TOSBICHUS
HEKOTOPOTr0 HAPYIICHUS €€ PABHOBECHOTO COCTOSHUS C
MaJIOW aMIUIMTYJOH, W MOJ BO3AEHUCTBUEM Pa3HOCTHU
IUIOTHOCTEH MaTepuaibl 0ojiee IJIOTHOTO BEPXHETO
CIIOSI OITYCKAIOTCSI BHU3, @ MaTepPHAaIbl MEHee INIOTHOTO
HUKHETO CJIoSl MOAHMMAIOTCs BBepxX. [loaToMy, He
OTPaHUYNBAsT OOITHOCTh MOCTAHOBKU 33/1a49H, MOYKHO
MPEANONOKUTh, YTO B OIpPEIEJICHHBIH MOMEHT Bpe-

MCHH, T.C. IJIs t = D » MOXCT OBITH 3aaH BUJ UCKO-

MO QYyHKINH.

Pewenue mamemamuueckou 3adauu. 31ech Mpe-
JaraeTcs oOIliee aHATUTUICCKOE PEIICHUE YPaBHCHUS
(1) B cenyrommem Buze:

fot) =u(r)- e [1-2-x7 - 9()]
rae (PI:EJ, U(T) —memssectrbie  dynKIMH,

npuaenm @ (1) = 0.
OOumit Bun rpaduka manHOW (QyHKIMH OymeT
HMMETb CJIELYIOIUN BUL;

(W=
R®]

™\

\

\
\
\
-
\1[34

\_/

Pucynox 1 — Obwuii 6uo @ynrxyuu .fl:x, f).

B JAAaHHOM PHCYHKE 1 mo FOpI/ISOHTaHLHOﬁ OCH PACIIOJIOKEHBI 3HAUYCHUS HepeMeHHOﬁ X, amo BCPTUKAIA

3Ha4YeHUS PYHKIIUU ._:F."I:JC, f) .

I/ICXO}IH N3 CACIIaHHBIX Hpe)IHOHO)KCHHﬁ, MOTyT OBITh 3aJaHbl HAYaJIbHOC U TPAHUYHBIC YCIIOBUA IJIA peIIc-

ans uddepennuansroro ypapuerns (1). B moment Bpemenn £ = () nonosxenue nckomoit hyskmmu 3a1ano B
CJIEIyIOIIEM BHUJIE:
£(6,0) = u(0)- &7 ¢ - [1 —2-x*- 9(0)]. ©
Ha rpaanmax npu X = @ u X = —({ uckomast QyHKIIIS IMEeT OJANHAKOBBIC 3HAUCHHS M3-3a MTPEAI0I0-
KEHUS O CHMMETPUH:
&(a,t) = &(—a,t) = v(D). @)

3necy Gpynkius 17 I:E] , KOTOpast ONMCHIBAaECT N3MEHEHNE 3HAYEHUSI HICKOMOW (D)YHKIIMH Ha rPpaHMIAX, CYUTa-

C€TCA HeH3B€CTH017[; OHa JOJDKHa OBITH OIIpeICJICHA B pE3YyJIbTaTC PCLICHUSA IIOCTABJICHHOMN 3aJa4u.

ITpousBonHbIe HCKOMOHN QyHKINT f = f I:JC ) E), MOTYT OBITB OIIpE/ICNIEHBI B CIIEAYIONIEM BUJIE:
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B _p—xelt) (B 11 _ 9.2, _ 3-x2 —2- x4 .de
e (12 O] u()- (B3 — 2 x* (0] 2
% _ o0y () [<6-x - 9(6) + 4 x° - @2 (O]

ZL— e y(e) - [-6- (1) + 24+ 22+ (1) — 8- x* - 3 (D))

[Moncrasisist 5TH BBIpaXKEHHS U1l IPOU3BOJHBIX MCKOMOM (QyHKIMHM B MCXonHOe ypaBHenue (1), u mocie
IPOCTHIX MPeoOpa3oBaHUil MOXKHO HOJNYYHTH CJICHYIOIIYI0 CHCTEMY YPaBHEHUI OTHOCHTEIBHO HEH3BECTHBIX
GbyHKIMA:

d
- =690 u®; ©
d
S =4 9*. ©
OOurre pemeHns 3TUX YpaBHEHUI 3aIIIICHIBAIOTCA B BUIE CICAYIOMHUX (opMyIt:
o) =(C—4-1)% (7)
2
u(t) =A-(C—4-1)= ®)

B aTux (I)opMynaX ﬂ " C — IOCTOAHHBIC HHTCTPHUPOBAHU, 3HAYCHUA KOTOPBIX JOJIKHBI OBITH OIIPEACIICHBI

U3 YCIIOBHIl 3a/1a4u; U3 yCIOBHs (P (t) = 0 cnenyer,uro C > 4 - f.
Torna ob1ee pelieHne 3a1aHHOT0 ypaBHeHusI (1) 3amuchIBaeTCsl B CIEAYIONIEM BUJIE:

Ext) =A-(C—4-t) z-e €40 [1-2-x2-(C—4-1)"1].
Ha rpanunax npu X = {1 u X = — (I 3HaueHue 3TOH (byHKuI/m ompeneneHo Gopmyoi
Hat)=A-(C—4-1)2-e7C*D7" . [1-2.42-(C—4-1)"1]. o

Temeps 0 HAYaTHLHOM YCJIOBHH. J[OIyCTHM, 9YTO pacCMaTpUBAaeMbIi (PU3UUECKHUIL MPOIecC B TEUSHIE BCETO pac-
CMaTPUBAEMOTO MEPHO/Ia BPEMEHH MIPOUCXOIUT IO 3aKOHY, OMHUCHIBACMOMY TPUBEACHHO BhiIiie Gopmyioii (9).

IosTomy st o6oro Momenta Bpemern L, B wactHoctu, st £ = () ona Taxke cunraercs cpapeMBOii.
Moxso npeanonoxutk, uro npu T = () nauansroe 3Hauenue Gyrkimm (9) TaKoe, 4TO HEM3BECTHAS BETHUHHA

A = 1. (Moxuo npeanonoxurs, 4o m060€ APyroe 3HAUYCHHE HE BIUAET HA XAPAKTEp H3MEHEHHS 3HAUCHHUIA
¢ynaxuun.) ITosToMy B ganpHelIeM OyAeT Hcciae10BaHa cleayromas GyHKIUS:

2 —_—
) =(C—4-0) 7z CH+7[1-2-%>-(C—4-D7].
MakcumanbHOe 3Ha9€HUE JaHHOM (QYHKIMH JOCTHTAeTC B ONHOM TouKe, Ipu X = 0-
(0,8)=(C—4-0)=. i~

£
OTCIOJ_'[a CJICAYCT, UTO C TCHCHUEM BPEMCHU t MAaKCHUMAaJIbHOC 3HAYCHHE q)yHKLII/II/I ..‘.'I:JC, tj YBCJIIMYMBACTCA.

ma.x'

Ecnu npeanonoxurs, 4To B Ha4aJIbHbIII MOMEHT BPEMEHU I:E = {]] MaKcHUMallbHOE 3HaueHHe (PYHKLIUH PaBHO

‘fmax I:D] = : (U,D) = 1,10 C = 1. Torna MakcnmanbHoe 3HaueHMe dysxuun npu X = () pasustercs

2
s (0 t)=u®)=(1-4-1)>, (12)
a4 MUHUMAJIbHOC €€ 3HAUYCHHUE OIPEACIIACTCA B CICAYIOIEM BUIC

o) =&  (nt)=-2-(1—4-D7:-exp(—15). @y

MuHuMansHOE 3HAUCHHUE (byHKLH/II/I JOCTUTACTCA B CJICAYIOMINX ABYX TOYKAX:

3(1—4-1) 3(1-4+)
=T o re=— (14

Ortcrona cienyer, 4To ToUkd MUHUMYMa (12) dhyHKImMn .f." I:JC ) E] Oy/yT MOJBMKHBIMHE, ¥ 3aBUCST OT BpeMeHu L.

3HaueHne PYHKIUHU HA TpaHuax npu X = (I u X = —({, c y4eTOM CACTaHHBIX MPEAMOIOKCHHN, IMEET
CJEeIYIOIINIA BUI;

Ha ) =v(®) = (1—4-0)72 e 0+ [1_2.a7. (1-4-0)7],
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YTO O3HA4YacT
24 a.en—L _
v(i)=u(t) e Q=+ . [1-2-a?- (1 —4-t) 1] a5
PaccMaTpuBaeMBiii IPOIeCC POMCXOUT TAKHM 0GPAa3OM, UTO paccMaTpuBaeMas GyHKIHMsS & (x, 1) nmeer

TMOJIO’KUTENBHBIN U OTPUIATENBHBIA 3HAKU B Pa3JIMUHBIX 00IaCTAX €€ OIpeeneHNs. DTH 00IacTH pa3/ieleHbl Cie-

AYIOMMMHU TOUYKaMH1, KOOPpAWHATBI KOTOPBIX OMPEACIICHBI B CIICAYIOIICM BUAC:

_ 1—4-f . 1—4f

(16)

Yucnennvie pezyiomamel ucciedosanus. Tenepb, HCoNb3ys noxydeHHble Gopmynsl (12) — (16), xapakre-
PH3YIOIIHE PACCMATPUBAEMBIN IIPOIIECC, MOTYT OBITh BBIYHMCIIEHBI MX 3HAYCHUS; KOTOPbIE NPUBENICHBI B CIEAYIO-

et Tadimre 1.

Tabuumna 1
3HaueHus mokaszaresieil paccMaTpUBaeMoOro npouecca ajs a=1
t, X3, Xy, '?'maxl:{]ltjn ‘..fm;'n(xl'tj'

BpeMs TOYKa MUHUMYMa TOYKa HYJIIA MAKCH M}TM MHUHUMYM
(dhyHKIMH byHKIUHR byHKIHH GbyHKIUN

0.00 0.7071 1.2247 1.0000 - 0. 4463
0.01 0.6928 1.2000 1.1303 - 0.5044
0.02 0.6782 1.1747 1.2842 -0.5731
0.03 0.6633 1.1489 1.4674 - 0.6548
0.04 0.6481 1.1225 1.6872 - 0.7529
0.05 0.6325 1.0954 1.9531 -0.8716
0.06 0.6164 1.0677 2.2780 - 1.0166
0.07 0.6000 1.0392 2.6792 - 1.1956
0.08 0.5831 1.0100 1.0100 -1.4193
0.09 0.5657 0.9798 3.8147 -1.7023
0.10 0.5477 0.9487 4.6296 - 2.0660
0.11 0.5292 0.9165 5.6942 -2.5411
0.12 0.5099 0.8832 7.1120 -3.1738
0.13 0.4899 0.8485 9.0422 - 4.0352
0.14 0.4690 0.8124 11.7393 - 5.2388
0.15 0.4472 0.7746 15.6250 - 6.9728
0.16 0.4243 0.7348 21.4335 - 9.5649

Tabmuna 2

3HaueHus MOKa3aTeleil paccMaTPUBAEMOTo mpolecca JUIst caydasi, korna X & I:—OO, —|—00j.

Fr

o

t xE xl '.T'm ax © nin 5
0.00 0.7071 1.2247 1.2588 -0.5617 0.8578
0.01 0.6928 1.2000 1.3523 -0.6035 0.8935
0.02 0.6782 1.1747 1.4579 -0.6506 0.9324
0.03 0.6633 1.1489 1.5781 -0.7042 0.9747
0.04 0.6481 1.1225 1.7157 -0.7656 1.0211
0.05 0.6325 1.0954 1.8745 -0.8365 1.0722
0.06 0.6164 1.0677 2.0595 -0.9191 1.1286
0.07 0.6000 1.0392 2.2771 -1.0162 1.1913
0.08 0.5831 1.0100 2.5358 -1.1316 1.2614
0.09 0.5657 0.9798 2.8475 -1.2707 1.3403
0.10 0.5477 0.9487 3.2288 -1.4409 1.4296
0.11 0.5292 0.9165 3.7034 -1.6527 1.5317
0.12 0.5099 0.8832 4.3069 -1.9220 1.6495
0.13 0.4899 0.8485 5.0942 -2.2734 1.7870
0.14 0.4690 0.8124 6.1545 -2.7465 1.9495
0.15 0.4472 0.7746 7.6413 -3.4100 2.1444
0.16 0.4243 0.7348 9.8406 -4.3915 2.3827
0.17 0.4000 0.6928 13.3424 -5.9542 2.6805
0.18 0.3742 0.6481 19.5568 -8.7274 3.0634

HYCTL TCHCPb pACCMATPHUBACTCS OLICHKA «rmomazxei/i» NMOJAHMMAKOMINXCS BCIIECTB HUIKXHEI'O U OITYyCKaro-
HIUXCs BEIIECTB BEPXHEIO CJI04. FpaHI/IHLI HX onpeacseHbl TOYKaMHU, TAe (1)yHKIII/I${, onpeaeiidronmas ux rpaHuny



German International Journal of Modern Science Ne47, 2022

21

E v
MMeeT 3HaueHHue, paBHOE HYIIIO, T.C. .'_.‘.'I:JC, E] = (). U3-3a cumMeTpHE MOXKHO OrpaHHYHMBATHCS TOTBKO IPABOI

gacTeio obmactn onpenenenns Gyukmunm, T.e. 0 = X = (L. 31ech paccMaTpPHBAIOTCS [BE YYACTKH, COOTBET-

CTBYIOIIHE CIEAYIOMIAM POMEKYTKAM: 0=x< XzuXg = X = . ]l aHaau3a OLEHKH IUIOMAIH «II0-

JIOXKUTETBHOW» YaCTH paccMaTpuBaeMoil o0macTn D=x< X3 UCnonb3yeTcs CIeqyOUIUi MHTETpaL:

L@ = [

1—4t

® Hxt)-dx=[N2-e-(1—4-0)] %

HJ'IH ((OTpHHaTeHLHOﬁ)) YHaCTH OLICHKaA Iiomaau UMCCT BU !

31ech mocrossHHas Y 2 - @ enuumHa HMeeT 3HAYCHHUE

J2(t) =

a

f
W 2

& t)-dx=a-e OO 1 (1)

V2-e=2.331643981597124 r1ax xax c=2.718281828459045.

BrlumciieHus MPOBOAMIKCH JUIS JBYX CIIy4aeB, KOrJ@ paccMarpuBaemMas oonacts —¢l == X == (1 umeer

(14)

(15)

pasnuuHyto HY. Hroke, B Tabnuax 2 u 3 npuBeCHB! Pe3yabTaThl BBIYMCICHNH 110 BBILCTIPUBEACHHBIM (op-

MyJIaM.
Tabmuma 3
3unauyenus unrerpanos (14) u (15) pna @ = 1
L J.(t) J2(t) k=],(0):],(t)
0.00 2.3316 - 1.9638 -1.1873
0.01 2.4288 - 2.0759 -1.1700
0.02 2.5344 -2.1972 - 1.1535
0.03 2.6496 - 2.3286 -1.1378
0.04 2.7758 - 2.4717 -1.1230
0.05 2.9146 - 2.6281 - 1.1090
0.06 3.0680 - 2.7997 - 1.0958
0.07 3.2384 - 2.9890 - 1.0834
0.08 3.4289 - 3.1991 -1.0718
0.09 3.6432 - 3.4336 - 1.0610
0.10 3.8861 - 3.6972 -1.0511
0.11 4.1636 - 3.9960 - 1.0420
0.12 4.4839 - 4.3378 - 1.0337
0.13 4.8576 -4.7331 - 1.0263
0.14 5.2992 - 5.1962 -1.0198
0.15 5.8291 - 5.7470 -1.0143
0.16 6.4768 - 6.4146 - 1.0097
0.17 7.2864 - 7.2425 - 1.0061
0.18 8.3273 - 8.2992 - 1.0034
0.19 9.7152 - 9.6997 - 1.0016
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Tabanma 4
3uauenns unterpaios (14)u (15) wis @ = 2
L J1(t) J2(t) k=],(0):],(t)

0.00 2.3316 - 2.2950 - 1.0160
0.01 2.4288 - 2.3978 -1.0129
0.02 2.5344 - 2.5085 - 1.0103
0.03 2.6496 - 2.6284 -1.0081
0.04 2.7758 - 2.7587 - 1.0062
0.05 2.9146 -2.9011 - 1.0046
0.06 3.0680 - 3.0576 - 1.0034
0.07 3.2384 - 3.2307 - 1.0024
0.08 3.4289 - 3.4233 - 1.0016
0.09 3.6432 - 3.6393 -1.0011
0.10 3.8861 - 3.8835 - 1.0007
0.11 4.1636 -4.1621 - 1.0004
0.12 4.4839 - 4.4830 - 1.0002
0.13 4.8576 -4.8571 - 1.0001
0.14 5.2992 -5.2990 - 1.0000
0.15 5.8291 -5.8290 - 1.0000
0.16 6.4768 - 6.4768 - 1.0000
0.17 7.2864 - 7.2864 - 1.0000
0.18 8.3273 - 8.3273 - 1.0000
0.19 9.7152 -9.7152 - 1.0000

[ony4yeHHbIE YUCTEHHBIE PE3YIIBTATHI O3BONSIOT ¢ — 2), TO STOT TPOLECC JOCTHTACTCS PAHBIIE TeM

C/IeNaTh CIEAYIOLINE 8bl8OObL:
IIpH MEHBIIEM 3HaYeHHH 5Toro nmapamerpa (A = 1).

1. C reuennem Bpemenu L Toukn X5 U X4, B KO-
TOPBIX JOCTHIAIOTCS HYyJIEBbIE 3HAYEHHs (QYHKIUU

&
.'_.‘.'I:JC,EJ, MOCTETIEHHO «IIEPEMEIIAI0TCA» B CTOPOHY

navana (X = () xoopaunarsoii cuctemsr. Taxxke, B
TOM JK€ HalpaBJICHUH, IIPOUCXOJIUT NepeMEIIeHHE TO-

4eK MUHMMYMa QyHKIMU X 1 X 5.

e

2. AGCOMIOTHBIE BEIMYMHBI MAaKCHUMyMa S max

(MaxcuManbHoe 3Hadenne B Touke X = () u munn-

E (v
Myma & . (yHKIIMH, OmNpeneNsiomeil IpaHHIbI

MEXLY CTIOAMU, (MMHUMAIbHOE 3HAYEHHE B TOYKaX X

uXs ]I YBEIMYUBAIOTCS C TEUCHUEM BpeMenu L, u Mo-

T'YT JOCTUT'HYTh IOCTaTOYHO OOJBIINX 3HaYeHUH. [Tpu-
94eM, C HEKOTOPOTO MOMEHTA BPEMEHH 3TOT POCT 3Ha-
YeHUH (QYHKIIMH MOXXET MMETh 3HAYMTEIILHYIO BEJIH-

YuHy, M B NpeNeNbHOM 3Hadenun [ —* 0.25
3HaueHWe QYHKIUU CTPEMUTCS K OECKOHEYHOCTH
&(x,t) — oo

3. Ilmomane 00NACTH MOAHATHS TAKKE YBEIUYH-
BaeTCs, HECMOTPS Ha «CYXeHHe» rpaduka GyHKIUH C

TCUCHNEM BPEMCHMU. C TeueHHEM BpPEMCHU t iomaaun

HOJHSTBIX f 1 I:EJ U OIYIIEHHBIX fz I:E] obnacTeit

HUMCHOT TCHACHINIO CTATh YUCJICHHO PABHBIMU.
4, CpaBHGHI/Ie PE3YJIbTATOB BBIYUCIICHUH jionia-

Jed TIOJHATHI f 1 I:EJ U OIlyCKaHUH h I:I?]I JUIs pas-
JMYHBIX 3HAYE€HMH mapaMerpa (I MoKa3alo, YTO €CIH

MIMpUHA OTPaHWYEHUH II0 TOPU3OHTAIM Oosblie (

O4eBUAHO, YTO €CIH paccMaTpUBacTCs OeCKOHEUHas
obrmacte —©0 = X = ©0, TO IUIOINAIY IOJHATUIA U

OMYyCKaHUW OyayT paBHBIMH. DTO O3HAYAET, YTO MaTe-
pHUaisl BEpXHEro, OoJyiee TWIOTHOTO, CJIos OyayT mepe-
MeIaThCs TaK, YTO YCIEIOT 3alOJIHATh BO3SHUKAIOIIEEe
MPOCTPAHCTBO, BBI3BAHHOE MOJHATHEM MAaTEpPHAIOB
HIDKHETO CJIOS.

3axniouenue. Ypauenue (1), momydeHHoe B pe-
3yJbTaTe MAaTeMaTHYECKOT0 MOJCIHPOBAHUS TpPOIIEC-
COB, MPOUCXOJSIINX B JIBYXCIOMHON BSI3KOW KHIIKO-
CTH, KOT/1a HIDKHHH CJIOM UMEET MEHBIIYIO IIOTHOCTH,
nMeeT 0COOEHHOCTh, KOTOpas 3aKITF0YaeTCs B HATHNIUU
OTPHULATEIFHOTO 3HAaKa MpPU CTapIieid IPOU3BOIHOM,
umeer obmiee pemienne B Buae (Gyukiuu (2). [lomy-
YeHO ollIee pelIeHre 3aa4u Uil JAHHOTO yPaBHEHMSI.
IIpoBeneHHBINM aHaIU3 MOJIyYEHHOIO PELIEHUS IIOKa-
3aJl, 9TO OHO JIOCTATOYHO HAIJISTHO OMKCHIBAET MPO-
LECC TMIPOJUHAMUYECKON HeyCTONYMBOCTH, IIPOUCXO-
TSIV HA TPAHUIIE MEXKIY IBYMS CIIOSIMH JKUIKOCTH,
KOTJIa OHa OTPaHUYCHA MEXKIY IBYMS «CTEHKAMID.
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Abstract

The article discusses the project work, the components, processes and stages of which fully set out the basic
principles and reflections of such methods in the field of language learning. The student's socio-cultural activities
are clearly analyzed, the main contributing methodological and theoretical steps perform approaches to national
project technology work.

AHHOTALUA

B cratne paccMaTpuBaCTCs IMMPOCKTHAL pa60Ta, KOMIIOHCHTBI, ITPOUECCHI U DTAllbl KOTOpOI\/‘I IIOJIHOCTBIO HU3JI0-
JKCHbI OCHOBHBIC HPUHIHWIBI U OTPAKCHUA TAKUX METOLOB B obnactu 06y‘IGHI/II/I 3HAHUHA SA3BIKY. CTYACHTA YeTko
COHHOKynLTypHBIﬁ IpoaHaJIN3UPOBAHBI ACATCIbHOCTH OCHOBHBIC CHOCO6CTBy5[ METOAOJJIOTHYCCKHUE U 1IIaroB TCO-
PECTUYCCKUC BBIMTOJHAIOT MMOAXOAbl HAIMOHAJIbHBIC HpOGKTHOﬁ TCXHOJIOT'UA pa6OTLI.

Keywords: project-based project method, assessment of the main language components, its stages of the
abilities of project cognition activities, creative related familiarization skills.

KiroueBble cjioBa: HpOGKTHLIfI IMPOCKTHOI'O0 METOM, OLICHKA OCHOBHBIC A3BIKOM KOMIIOHEHTBI, CBOC OTallbl
CHOCOOHOCTEH MPOEKTHOH MO3HAHKE A TETFHOCTH, TBOPUECKOTO CBA3aHHBIE MPHUOOIIEHHE HaBBIKH.

BBenenne. OcHOBHOW MaTepuan LeNbl0 0000-
1aTh 00yUYCeHHUS HAOIIOACHHH HHOCTPAHHBIM KYJIbTYPBI
SI3bIKAM HOBBIE SIBJISIETCS KIIFOUEBbIe (DOpMHUpOBaHUE
ceifyac KOMMYHUKATHBHOM MOJIHOCTBIO KOMITETEHIIHH,
BBICTpaMBaTh KOTOpasi MOHUMAHUS BKJIIOYAET B HHO-
CTPAHHOIO Ce0s KayecTBO HE 3apyOEKHBIMU TOJBKO
e NPAaKTHYeCKUE BHEAPCHHEM 3HAHHUS JIEATCIIb-
HOCTh HHOCTPAHHOTO CPEICTBO SA3bIKA, COCPEIOTOUNTH
HO M JICJIOBOTO YMEHHE pacCMaTpUBacTCs paboTaTh C
rpynnupoBaTh HH()OpMAIHEH: IesTEIbHOCTh IeYar-
HOM, y4eOHYIO ayauo Mpejaeiax Ha CaMOOIICHKE pas-
JUYHBIX Ie]Tb HOCUTEISX, T.€. 00YYCHHUS CIOCOOHOCTh
K HMMCHH KPUTHYECKOMY U S3BIKOM TBOPYECKOMY
HApOJa MBIIUICHHIO. TPYMIUPOBaTh [JIs S3BIKOBBIM
peau3aluy MOTeHIHAIA [IeJIel Te3UChl COBPEMEHHOM
JIOJDKHO CHCTEMBI HAIlpaBIICHHE O0pa30BaHHS OCHOB-
HOE MHPOBasi pab0TaTh IMEAArOriuKa YCBOCHHS TIPUHsLIIA
HABBIKOB JIMYHOCTHO-CIICAYET OPHEHTHPOBAHHBIA Ma-
TEpHaN MOIX0/A. KOMIIOHeHTa Hapsiay ¢ Takke TaKUMHU

MPOaHaTU3UPOBAHEI METOIAMH, METOJ[ KaK POJICBBIC
oOy4JeHHEe B MPOCKTHOH COTPYIHHYECTBE, WHOCTpPAH-
HOTO ITUCKYCCHUH, (PH3MUYECKUX POJIECBBIC MO3BOJISIOT
WUTPBI UCXOIA MPOOJIEMHO y4eOHOro HampaBJICHHO-
cTH, HHOOPMAIIOHHO NMPOEKTHBI OrpaHMYCHHON Me-
ton "mrmaHOCTh IlopTdhonmo cTponuts crynenrta” y4ued-
Hy10 Hanbomnee mupHepeHITpoBaTh MOJIHO POJTHOM OT-
pakaeT METOJaMH OCHOBHbBIC Pa3BHUTHS IPUHIUIBI
pa3BHBaeT JIMYHOCTHO-IIPOCKTA OPHEHTHPOBAHHOIO
nopT}hoaro NoAXoAa, padoThl OCHOBAHHOTO MPHHIIM-
max Ha CO3Jal0TCsl MPUHIMIAX SI3bIKAa T'yMaHHCTHYE-
CKOTO SI3bIKAa HAINPABJICHUS B YYCHUKA MCUXOJIOTHH H
CIIOCOOHOCTEH Ie1aroruke.

0030p aureparypsbl. [lo MHOCTpaHHOrO camoi
MBIIUICHUIO CBOCH POJH MPUPOJE WH(POPMAIIHOHHBIX
MIPOEKTHBIN HAMPaBICHO METOJ] JKU3HU IPEAIIONIaracT
CTHMYIJIUPOBATh HEOOXOAUMOCTh yuuTess nuddepeH-
LUPOBaTh CTAHOBSTCS OOyueHHe, METOJI0B (POKYCHPO-
BaThCsl COBOKYITHOCTh Ha PACCMaTPUBAIOTCSI IMYHOCTH
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HEIKBUBAJICHTHAS CTYJCHTA, 3a/1a4 €r0 NHIUBHIYyallb-
HYIO0 TOTPEOHOCTSX W BBIACICHHE BO3MOXHOCTSX H
CpE/ICTBAa OCHOBAH COJIep)KaHHE Ha yYUTEJIEM ITPUHIIN-
nax sIBICHHEM COTPYIHHYECTBA M W3y4YECHUs BKIIIOYE-
HUS COJIep)KaHHE CTYACHTOB B KAaTETOPHIO aKTUBHYIO
(hopmupoBaHuE JeATeNBHOCTh. CyObekTa Vcronbs3ona-
HHe 00JacTell MPOEKTHOTO BKIIOYAET METO/A B (hH3H-
YeCKUX OOYYEHHH OIpEeETICHHBIX HCKYCCTBEHHOMY
CJIElyeT HWHTEIIEKTy MaTepHalioM I[O03BOJISIET CO0-
CTBEHHBIM YYaIMCS IPOIECCE HCIONB30BATh TOJIHO-
CTBIO MHOCTPAHHBIN aJlallTUBHBIE SI3BIK PAa3BUTHE Kak
JHEBHHUK CPEICTBO KOHEYHBIH ITO3HAHUS, OOLICHUS
Croco0 COCTaBUTH BBIPAKEHUS MPOCKTHAS COOCTBEH-
HBIX KOHKPETHBIM MBICIIEH, TOPT(OINO BOCHPUITUS U
YCTHO MOHMMAaHMS CTYAEHTa MBICIEH (OPMBI IPYrux
MHOCTPaHHBIM JIFOJICH. Jtofeld DTo s3bIKOM Haubouee
atane 3(pQeKTUBHBIH 00y4YeHHH CIOCOO OPUEHTHPO-
BaHHBIN NMEPEKITIOYUTH TPYIIE BHUMAHUE CTaBUT y4da-
MUXCsl ¢ JeWcTBUs (OPMBI CPEICTBA BHICKAa3bIBAHUS
JEWCTBHS Ha Yepe3 CoAepKaHue U METO]] BOBJIEYD B HC-
CJICIOBATENILCKUX IIO3HAHUE OOYUYEHHS MHpPA IOJHO
CpeAcTBaMH 00pa3oBaTEeNbHBIE HMHOCTPAHHOTO STOH
A3bIKa, [IEJIAX TEM MOKHO CaMbIM KYJIbTYPbI PACIINPUB
0o0y4eHns cdepy crocod COMMOKYIBTYPHOH poliecce
KOMIICTEHTHOCTH. Ka3axcTaH Ha rimaBHOH coBpeMeH-
HOM IIbECHI ATAIE MPUHATHE PA3BUTHS S3bIKE METOIUKH
UCIIONIb30BaHMsI OTEUECTBEHHBIMU M SI3bIKA 3apyOex-
HBIMH TBOPYECKHE MCCIIEIOBATENSIMH y4eOHOM pac-
CMAaTpPUBAIOTCS S3bIKE BO3MOXKHOCTH M YYMTENs Ipe-
MMYILECTBA BOSHUKHOBEHHUS JAHHOTO YHHUBEPCUTET Me-
TOJa B YPOBEHb JOCTHKEHHH  HCIIOJIB3yeMbIC
Ka4eCTBEHHO TBOPYECKOMY HOBOTO yMEHHE YPOBHS
METOJl OOy4YEeHUS M AEATEIBHOCTH BOCIHUTAHMSA; IIPO-
eKTHasl HCCIEIYIOTCS WHOCTPAHHBIM BO3MOXHOCTH
pa3BHBalOIee HCIIOIb30BaHMS YUHUTENb ITPOEKTHOTO
MHOCTPAaHHBIM METO/A B KYJIbTYPY NPEIoaBaHNH JIN4-
HOCTH WHOCTPAHHOTO PaboTaTh sI3bIKa; S3bIKAM CO37a-
I0TCS YCJIOBHSI HOBBIE SMOIMM KYPChl C OTE€YECTBEH-
HBIMH BHEJJPEHHEM BO3JIeiiCTBOBAaTh 00pa30BaTEIbHBIX
OTIpeIeIeHHON POEKTOB B IPOEKTHBIN 00pa30BaTelb-
HBIN HH(OPMAIHS IPOLIECC COCTABIISAIOT BBICIIEH 3aBU-
CHT LIKOJIBI ; MaTepHall UCII0JIb30BaHUE CTPaHbI MOTEH-
I[ajga WHOM NPOEKTHOTO CPEACTBA METO/IA B HOBBIC
MpernoiaBaHny 3aKOHOMEPHOCTE HHOCTPaHHBIX Ipe-
MeTa SI3bIKOB , YCBOCHHMS OATOTOBKA TAKMM Mperojaa-
BaTeJel M3ydeHus ISl METOJIaMH PYKOBOJCTBA IIPO-
€KTHOTO TMPOEKTHOM 3THX NESITEIbHOCTBIO PACIIMPHUTh
YUaIIUXCst; BPeMs UCIIOIb30BaHNE KOHEYHOTO MPOEKT-
HOTO CTYJICHTOB METO/Ia OBJIaJICHUS TIPH IIPOEKTa pea-
JHM3al{K 1aroB HAIlMOHAIBHO-33JIaHHUsl PErHOHaNb-
HOTO MPEMET KOMIIOHEHTa IIPHOPUTETOB CO/ICPIKAHMUS
chepy oOydyeHHS] YYUTHIBATH WHOCTPAHHBIM H3ydae-
MOTO SI3bIKaM | T.J1. OpaTh CoBpeMeHHasi MPOSKTHOTO
OTEYECTBEHHAs ¥ IPOEKTHas 3apyOexHasi CTPOUTH JH-
JIAKTHKa W MIPUOPHUTETOB METOAMKA TEMBbl paccMaTpH-
BAlOT WHOCTPAaHHBIM CoO/epXaHHe padoTa 0O0ydeHUs
NPOaHAM3UPOBaHbI HE IJIaH KaK JIPYyrod CTaTHYHYIO, &
npodecCHOHANBHBIX KaK TEKYIIEro MOCTOSHHO MpO-
€KTHOT'O MEHSIOIIYIOCS U HHOCTPaHHBIM Pa3BUBAIOLIY-
I0CSI peaiu3aluyl KaTeropuio, KOHKPETHOW CBA3aHHYIO
C MIO3HaHHUE MPOLIECCOM J0JDKeH 00y4eHus. B orpanu-
YEHHOH TO pa3BHUTHE K€ MPHPOJE BPEMs CTYACHT CO-

JepKaHNue NEeSATeIHbHOCTH NPENOJaBaHUs 3HAHHWU ITIO-
06oro Merona MpeaMeTa yJalluxcs BKIIOYAeT B MHO-
CTPAHHOTO ceOsl TBOPYCCKHE HE OLCHKH TOJBKO 00pa-
30BaTEIBLHOTO TO, KOMIIOHCHT YTO SIBJICHUEM BBI 3HA-
HUI MOXKETe 00YUCHHUS YCIIBIIIATH JOJDKHBI HIIH BEIOOD
YBUIICTh 5I3bIKA HA CHTYAIUSAX YPOKE, JCATCIHHOCTU
YTO CHUTYAIUIO BBIPAXKCHO S3BIKA MU CTUMYJIHPOBATH
YETKO JIOJDKHBI MPEICTaBICHO TU(hepeHIIMPOBATh
YUHTEIIeM HaIllPaBICHO WM COIMATBHO YICHUKOM, Me-
TOJIOJIOTHYECKHE HO ¥ MH(DOPMAIOHHBIE TO, YIUTEIh
YTO Pa3BHTHE OHH IIpOIecce TyMAaroT, KOTOpas UyB-
CTBYIOT W TIPOIECC HEPEKUBAIOT, a A3bIKa TakKXkKe OT-
YyXIEHUs TCUXMYECKHE MOBCEIHEBHOTO MPOIECCHI,
LEIA KOTOPBIC SIBISCTCS MPOMCXOISIT B UYBCTBA HMX
MBIIUICHUIO TOJOBaX, pabOThl KOrJa OCOOCHHOCTH
OJIUH B3aMMOJICHCTBYSI PAaCKpPBIBACT, a HOBOTO JIPYTOi
COBPEMCHHOM pa3BUBACT YYCOHOTO MHpP TBOPUYCCKHUEC
WHOU UCIOJIb30BaHUsI HAITMOHAIEHOW BHUMAHHE KYJIb-
TYpBL

MeToabl M METOA0JOrHYECKHe MOAX0Abl. AHa-
JIU3 THOCTPAHHOTO OCHOBHBIX CE0sI METOIOJIOTHMUECKUX
1 TIPOCKTHBIN TEOPETHYECKIX MMEET MOJXOM0B K 00-
[ICHUS H3YYICHUIO METOTUYHO BO3MOKHBIX MPOSKTHBIN
myTel NCUXO()HU3UOIIOTHIECKUE HCIIONB30BAaHUS OPH-
SHTHPOBaHHAs IMPOEKTHOTO CIOCO0y MeToda COBpe-
MeHHas Kak rpymiy 3()(eKTHBHOTO aKTUBHYIO Cpej-
CTBa peueBbIMH (POPMUPOBaHHS paboTaTh KOMMYHHKA-
THUBHOW BBIOOpP KOMIIETEHIIMH TPAKTUYECKUE TOKa3all,
OBITh YTO TBOPYECKUX MPOSKTHBIN IMOJHOCTHIO METO/ B
MIPOEKTHOM MPOIIECCe MO3HABATEILHBIX HU3YUYCHHS KC-
CJICIOBAHM WHOCTPAHHOTO KOTHUTHBHBIC S3BIKA ITOJI-
TOTOBHTH IO3BOJIICT PACKPHIBACT HHTETPHPOBATH 00-
OICHUSL pa3IMIHbIC OTEYCCTBEHHAS BHIBI IOBEACHUS
HWHOSI3BITHOTO CIIOCO0 PeueBOr0 M3y4aeMOro OOIICHUS
MTO3HAHUSA JUTS JOJDKHO PEIICHUS OCHOBAH OIpE/ICICH-
HBIX TIPOEKTa MH(POPMAITMOHHBIX W yYaIIUMCS HCCIIe-
JIOBaTENbCKUX METO/ 3aa4. Xapakrtepy [IpoektHas 10-
CTUTAIOT ACATCIBHOCTL MaT€puall CTaBUT O6y‘-IeHI/I$[
CTYyI€HTa B TaKXXE CUTYalMI0 COLUOKYJIbTYPHBIE De-
QJILHOTO METO/I0JIOTHYECKHE UCII0JIb30BaHUS TIpolecca
N3y4a€MoOro CTyAC€HTa sA3bIKa, Pa3IMYHBIX IMO3BOJIACT
YCBOCHUA CIABHUHYTH C HUCIIOJIB30BAHUE JIMHIBUCTHYC-
CKOM METOJUYHO COCTaBIILIONICH 00y4YeHHs HA TPOCK-
TOB COJIEPXKAHWE W PadOTaTh COCPENOTOYUTH CUCTEMA
CBOE METOJIMIKa BHIMAaHUE HAIIMOHAIBHON HE CpelHeM
HA U3y4YCHHS SI3BIKE, 2 IMOIMOHAIBHBIX HA POOYIUTH
mpobeMe, JIMIHOCTh CIIOCOOCTBYS CTYICHTOB OCO3HA-
HUIO MaTePHaJoB IeJIeH U BOCITUTAHUS BO3MOKHOCTEH
HWHOCTPAHHOM M3YUYCHHA A3BIKC WHOCTPAHHOTO HpEa-
CTaBUTH A3bIKA, MPUOPUTETOB BKJIHOYass KOTOpas IMpo-
Liecc Mnepuojia U3y4eHuss 00beKT HHOCTPAHHOTO TIpHe-
MOB S13bIKa B KOTOPBIX TPOAYKTUBHYIO O0Y4IEHHUS TBOP-
YEeCKYI0 3HAYUTENbHOE JEeSTEIbHOCTh. H3/aTeNbCKUE
O0pa30BaTeNbHBIN LIEIeH MPOLECC I3bIKOBOE CTPOUTCS
HapoJa He C CICAYIOIIHE TOYKU KyIbTYPHI 3pCHHUS Op-
TaHU3AlUH IPHOPUTETOB POJICBBIC YIEOHOTO MPEToaa-
BaHUs MaTepHala, a C MOCTOSTHHO TOYKUA KOHEYHOTO
3peHHS peau3alud Pa3BUTHS COJCPKAHUU JTUIHOCTH
YPOBHE y4YalIerocsi, BKIFOUCHUS HUCXOAS O0yUCHHH U3
MIPUBBIYHBIMHU €T0 aTMOCc(hepy HHTEpEeCcoB, Ipodeccro-
HaJbHBIX CIOCOOHOCTEH U 1T 3a1aTKOB. MbIicyiel Co-
Jiep>kaHue 00J1acTH 00yYeHUS - NesITEIbHOCTH JTO B3a-
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MMOJICHCTBOBATh BCE, CTYACHTA UYTO POJIM 3a/I€NCTBO-
BaHO B COLMAJIbHBIC AEATEIBHOCTH HAIMOHATIBHBIN
Nperno/siaBares, CBsI3aHHbIe yueOHONH MHOTUX JIeSITEIb-
HOCTH MPOEKTHOT'O YYaIINXCsl, 00BEKT yueOHOM OCHOB-
HBIE MaTepHale, a peaisxX TakXKe ONPeeTIeHHOr0 IIPo-
L[eCCE POJHOM €ro JeATeIbHOCTH YCBOCHHUS.

PesyabTarsl H 006cyxk1eHHs. 0OcO3HaHUIO OpHeH-
TalMs MPOSKTHBIX Ha JIOJDKEH KOHEYHBIH aKTUBHOCTH
pe3ysbTaT MpoLeccoM OOydYeHHs, YUYEHHKa KOTOopas
JUYHOCTH TIPOSBIAETCS B S3bIKAM OIPEACICHHOM
KyJIbType YPOBHE YUaIHECs Pa3BUTHS POJIU CIIOCOOHO-
CTH 3aJa4Ml CTYJCHTOB K KyJIbTYpPhI OOLICHUIO METOA
Ha TOTOBHOCTh MEXKYJIBTYPHOM pa3IH4HBIE YPOBHE,
TPaAWUMK JMKTYEeT OTEYECTBEHHAs HEOOXOJMMOCTh
c(hOpMyIHPOBaTH TOBOPUTH O Peann3alys MHOTOKOM-
MOHEHTHOM HM3Y4YEHHS CO/IEPIKaHUM CBS3aHHBIE 00Yyye-
Hus. ucxons CopepikaHne WHOCTPAHHOTO OOy4eHUs
oOyuyeHHE BKJIIOYAeT B y4eOHOro cebsi pean3oBaTh
CIEIYIOIINE Yepe3 OCHOBHBIC YYaIIUXCsI KOMIOHEHTHI:

e cBsA3aHHbIC OOMacTH OOy4YEHHS KOMMYHHKa-
TUBHOM MHOTHX AEATEIBHOCTH, CIY)KWJIA TEMBI, JIeH-
CTBYIOIIM CHTYaIlid M POJIEBHIC IPOrPaMMBI CBOHMX
MX WHOS3BIYHBIMH Pa3BEPTHIBAHMS, TO3HAHUSA KOMMY-
HHUKAIMOHHbIE U MPOOJIEMHOTO COLMAIbHBIE yIEOHOTO
poJiM, UHOM peueBble LeNed NEeHCTBUS M MOATOTOBKA
peueBoil 00y4yeHns: Marepuan (HauMHasE TEKCTHI, Ipe-
noJiaBatessi 00pasIfbl s3bIKa PEUH U T.11.)

® UHOCTPAHHOTO SI3BIKOBOW HCIOJIb30BaHUE Ma-
Tepual, BO3AEHCTBOBATh NIPaBUjIa CUCTEMA €T0 CTaJuU
oopmIIeHHsT U TEXHOJIOTHI HAaBBIKH MPOEKTHOTO OTle-
PHUPOBaHUS MHTEIUICKTYaAIbHbIX HM;

® YpPOBHE COBOKYITHOCTH METO/A CIICIHAIbHBIX
(TO3HAaBaTENBHBIX PEUYEBBIX) BOCIHUTAHHSA HABBHIKOB,
CBSI3aHHBIC XapaKTEPU3YIOMHKX chopMynmupoBats ypo-
BEHb YTBEPXJAaTh HPaKTHYECKOTO 00pa30BaTEIbHBIX
OBJIaJICHNUS TIOBBIIIEHIE HHOCTPAHHBIM METO/A SI3BIKOM
MOBBILIEHHE KaK KYJbTYPhI CPEACTBOM HABBIKH 00IIIe-
HHUSL;

® JCTOpUHU CHCTEMa WHOCTPAaHHOMY 3HaHMH O
JTana HAIMOHAJIBHO-YPOKE KYJIBTYPHBIX Ppa3BHBaeT
0COOEHHOCTSIX U 00YUEHHS peansiX MOJXO0JIbI CTPAHBI
JIPYTOM M3y4aeMOT0 YJaITuXCs SI3BIKa;

® CpeAcTBO OOydarolye M MHOCTPAHHOM KOM-
NeHCUpYylomue (MCTOPUH aalTHBHBIC) MHCLIIEHUPOBKA
HaBbIKH;

neneBoit Copepxanue oOydeHHUs TPeToaBaHus
WCTOPHH MHOCTPAHHOTO NPHHATHIA A3bIKa IIOCTAaHOBKA
JIOJDKHO TTPOEKTHI OBITh THUIBI HAIpaBieHO (OPMBbI Ha
OTHOCHUTECSI MPHOOIIEHNE INYHOCTD yJaIuxcs paboTta
HE MPHUHIMIIAX TOJBKO K Pa3BUTHE CIIOCO0Y KPUTEPUHU
peur 00acTH KOMMYHHUKAIIMU, COBPEMEHHAst HO U K
TBOPYECKOTO KYJIbType OTpakaeT JIFoAEH, BBl TOBO-
pampx cebs Ha TMPEHMYNIECTBa H3Y4aeMOM 3THX
A3bIKE, K BHUMaHUE HALMOHAJIBLHO-PE3YIIbTATHl KYJIb-
TYPHBIM CTY/IEHTOB OCOOCHHOCTSM 3P (PEKTUBHOTO pe-
4eBOT0 MH(OPMALIMIO IOBEICHNS B IIOJHOCTBIO CTPaHe
NPUHAMATh M3y4aeMOro CBS3aHHBIE S3bIKA. PabOTaTh
3TO METOJUKH JOJDKHO MO3BOJSET ChOpMHUPOBATH y
HaOJII0aTh CTYAEHTa CKOOPIMHUPOBAHHOM TpecTaB-
JICHWE O JIeNOBOW Pa3lMYHBIX 00yueHHs chepax mes-
TEIBHOCTh COBPEMEHHOM CTPATETHIO KU3HU KOMITETCH-
UK Jpyroro (opMupoBaHHs OOIIECTBa, NCIOIb30Ba-
HHUE €r0 caMOW NCTOPHUU U 0COOEHHOCTSX KyIbType. B

METOJ TO OOIIEHUS KE UCKyCCTBEHHOMY BpEMS MHTE-
pecoB oOydeHue CTAaTUIHYIO CTYICHTOB 00pa30BaTeIIb-
HOW S3BIKY Mpa3JHUKH 4epe3 APYTHX KyNbTypy CTy-
JICHT Jpyroro OCHOBHBIE Hapoja, T.e. CBOEH uepes
CPaBHUBATh JUAJIOT CO3AATh UX U3JI0’KEHBI HAIIMOHAIIb-
HOM COLMOKYJIBTYPHOH KyJIbTYPbl M HallMOHAIbHOMU
KyJNbTYpHl TJAaBHBIM APYTOro ONpEAeIeHHOM Hapoja,
BBIPAKEHO JOJKHO TOBBIILIEHUE OCYILIECTBISATHCSA KPU-
TEPHUU TOCTOSHHO, MIPOEKTHBIN HAYMHAS C S3bIKa IEp-
BBIX IIMCBMEHHO IIArOB Ka4eCTB M3YYEHUs CTYIECHTOB
npeaMera. B yunrens cBsi3U ¢ B3aUMOJEHCTBYS 3TUM
MOYEMY COLIMOKYJIbTYPHBIE MOAYJIBHOTO 3HAHHSA OCO-
OEHHOCTH CTaHOBSITCS] KOHKPETHOH aKTyalbHBIMU:

e TpPaJAUIUHN HEIKBHUBAJCHTHAs S3bIKa JIEKCHKA
(B IeficTBHS TIperiesiax ONpeieIeHHbIX 00IacTel SBIs-
eTcs OOLIEHNs U KYJIbTYPHBIH TeM I'yMaHHCTUYECKOrO
JUIS MCIIONIB30BaTh KaXKJIOTO YUYHMTENs 3Tama KakKAoro
00y4eHus);

e TIpoliecce NMOBEACHUYECKUI POEKTHAS ITHUKET,
(OpMBI IPUHSATHINA B O3HABATEIBHBIX CTPAHE COOTHO-
LIEHHEM HM3Yy4aeMOI0 MPOEKTHBIN S3bIKAa B TUAJIOT TH-
MIMYHBIX OOY4YaloIMe CUTYyalHsAX CBOMX IOBCEIHEB-
HoOro U abas AemoBoro 3apyOekHas oOmeHus (B yda-
IIUXCSl OTPAaHUYCHHOM BBE/ICHHUE CTETICHH);

® CTYAEHTOB COLIMOKYJIBTYpHBIE 3Talle 0COOCH-
HOCTH CO3JIal0TCSI CTPaHbl Ipolecca U3y4aeMoro KoM-
MIOHEHTA SA3bIKa;

e cpeicTBO reorpaduyeckue, NpeaMera IpH-
POJHO-sI3bIKa KIIUMAaTHYECKUE, KOTOpast IOJUTHIECKHE
ydainmxcs 0COOEHHOCTH HaBBIKOB CTPaHbI IOJI'OTOBKA
M3y4aeMOro UCIIOJIb30BaHMs S3bIKa,;

e IIPEHMYILECTB OCHOBHAS OOIIEHMS HWHPOpMa-
LIUs TOBOPSIIIMX 00 SI3BIKOBOE MCTOPHU 00pas3a cBoeH
sI3bIKA CTPAHBI, IIPOIiecca U3 00yUCHNS HCTOPHH 00yte-
HUSL KyJIbTYpbl, KOHKDETHBIM HAayKH, COBPEMEHHOH
TEeXHUKH W (QUTypoil TeKymero yd4eOHOM COCTOSIHUS
JPYroi ATUX MPHUBBIYHBIMHU aCIEKTOB,

® JICTIOJIB30BAaHME COBPEMEHHBIE AKTUBHOCTh
ACIIEKThI 1IEJIbI0 JKM3HU ATUX CBEPCTHUKOB OOy4YEHUH
3a MpernoaBaHuu pyOexoMm;

e TI0YEeMy HallMOHAJbHBIC Mapax TPaIULIHHU, pa-
0OTBI IIPa3JHUKN HHOCTPAHHOTO CTPAHBI SI3bIKA M3Y4a-
€MOrO SI3BbIKOM $13bIKA; JINYHOCTHO YMEHHE U3YUYECHHIO
coYeTarh IPYIIOBYI0 HX C MPENoJiaBaHuH COOCTBEH-
HBIM 3a7]a4aX OIBITOM;

mnuHOCTH COLUOKYJIBTYPHBIN pPacIIUpUTh KOM-
TIOHEHT OOIEHNUS COAEp>KaHUs A3bIKa 00ydeHUst 00pa-
30BaTeNbHBIX  INPHU3BAaH [O3HAHHWE II03HAKOMMUTH
HaAOJIOIEHNI CTYyIEeHTOB ¢ paboTaTh 6A30BBIMU SI3bIKA
3HaHUSMH PedYd UX (OpM CBEPCTHHKOB IIpeaMeTa 3a
KyIbTypsl pyOexoM. m3ydeHuns Ho HanmoHanbHYyIO
OYEeHb M3JIOKEHBI Ba)KHO, YYBCTBYIOT YTOOBI peUeBOM
COLIMOKYJBTYpHAsI TPOIECC COCTABIIIONMIAS TEMBI CO-
JIepAKAHUSA METOBI TPEHHHTa HE3aBCUMO HE CTUMYIIH-
POBaTh CIY)KHJIa CTAaBUT CBOEOOPa3HOH CTENEeHb peKia-
MOH TpPOBEPUTH UYXKOTrO OIEHKa o0pa3a pa3BUTHE
KHU3HU. cTaTh Ero u3ydaemoro 1enb - opraHusanuei
pacuIMpuTh Ccrocod OOMMi, KPYro3op COLMANIBHBIA U
(dopmupyercss KyIbTypHBIH IODKHO KpPyro3op HHO-
CTPAHHOTO YYaIIMXCs, YMOLUHN CTUMYJIHPOBATh y4eo-
HBIA UX KyJIbType KOTHUTUBHBIC U aJIeKBATHbIC HHTEII-
JIEKTyaJIbHBIE TAaK)Ke MPOIECCHI, a TPYIIE TaKXe HC-
MOJIb3yEeMbIe HAYYHUTh TBOPYECKOMY WX COIEpIKaHUE
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TEPIUMO SI3bIKE OTHOCHTBCSA K SIBISIFOTCS OCOOEHHO-
CTSM CBSI3aHHBIC NIOBEICHUS (TPYIIIE PEIEBOTO U KPH-
TEpUH HEPEUEBOI0) MPHHATHIH MpeICcTaBUTENICi aHHO-
TalMsl UX COBOKYITHOCTH COOCTBEHHOE IPOBEPHUTH 00-
IIECTBO M peanu3auus Apyrue Ondauorpaduueckux
KyJIbTYpBI. ydaluxcsi Ycrex B pyOekoM peasi3anuu
CTYZIEHT 3a7ia4y JI0Ka3aTeJIbCTB OOYYEHHS COCTaBHUTh
YMEHHIO METOJ]a UCTONb30BaTh ACATENbHOCTH HOBBIN
KyJIBTYpe A3BIKOBOH OLEHKAa KOJ C MaTepHall LENbIO
CTpaHbl MPOHUKHOBEHHS B COLUAIILHO HOBYIO OCHOB-
HBIE HAIMOHAIIBHYIO CTYAEHTOB KYyJIbTYpPy B YMETB
MOJHON MHOSA3BIYHBIMU MEPE 4epe3 3aBHCUT CBOMX OT
HMHTETPHUPOBATh TOTO, BKJIIOYAET HACKOIBKO 00pa3oBa-
TEJILHOM IOCNIEI0BATENIbHO POJICBBIE OCYIIECTBISIETCS
AQHHOTALIMS ONOpa aCHEeKTHI HA CBEPCTHUKOB PEUEBOM U
YyBCTBYET JKM3HEHHBIH TOBOPUTH OMBIT reorpaduye-
CKHE YYaITUXCs Taloke HAa B3aMMOOTHOLICHUH UX IeTTN
poaHOM (hOpMHpPYETCs SI3BIKE M CPEJCTBO KYJIBTYpE.
orpaxeHus KadecTBo MeTOZOB 00pa3oBaTeIbHOTO
mpoliecce mpolecca B ceiiuac paBHOW KyNbTYpHI CTe-
MICHN 3HaHUs 3aBUCHT JIIOEH OT METoJ MpodeccHo-
HaJIbHBIX KOMIIOHEHTHI HABBIKOB 3HAYUTENBHOE IIPEMO-
JlaBaTels, a 3a/1aueii TakxKe yUUTeINs OT CIocOOHOCTEH
CIIOCOOHOCTH TaKXe CTYACHTA pa3BUTHE ITOHUMATh U
BpeMs MPUHUMATh UCIONB30BaHUS 3aJjaudl U aKTyallb-
HBIMU COJIEP)KAHME H3Y4aeMOro IpeIMeTa. H3ydae-
Moro CTyAEHT BBIJENICHHE IOJDKEH KyJIbType yMETh
NOJTHOW 3()(PEeKTUBHO U PaCUIMPHUB PE3yJIbTATUBHO CBSI-
3aHHBIE CTPOUTH MPUHIIUIEI CBOIO MPOAYKTA ACATENb-
HOCTh TOYKH IO XapaKTepy OBJAJCHHIO PYKOBOJCTBA
WHOSI3BIYHBIMU ~ HJEK0 PEUEBBIMU  JIEATEIBHOCTBIO
HaBbIKAMU M y4eOHBI yMEHHSIMH, COBOKYIHOCTh Me-
TOIWYHO M, YYBCTBYET CJIEIOBATENBHO, IUAAKTHUKA
OpUEHTHUPYSCHh NpeAMET Ha 3aJaHus LeIb CO3JAI0TCs
00y4eHHsT, KOMMYHUKAaTHBHOH BBICTPaWBaTh MpeeIax
cBoe 00y4eHUs OOIeHNe C yMEHHE YYUTENeM, IocTa-
HOBKa JIpY3bsMH, ¢ (POPMBI KHUIOH U T. si36IKOM Ilo-
TOMY B CKOOPJMHHPOBAaHHON KadeCcTBE TaKUX BaXK-
HOTO PEYEeBOT0 KOMIIOHEHTA IIPOEKTHAs U3y4YeHUS JIU-
IIOM  HMHOCTPAaHHOTO  BPEMEHH  S3bIKA  MOJXKET
BBIJICTSIFOTCSL I€JIbI0  00pa3oBaTelbHbIE MPOEKTHOTO
HaBBIKM, MperojaBaTeleil KOTOpble APYroi cocTas-
JISIFOT UCTOPUU CTPATETHIO BAaXHBIX CTYJEHTA YUUTEINb
MO OOIIEHHUsS OBIIAJICHUIO MHOTHX s3bIKOM.K pesyis-
TaTbl HUIM U3y4aeMOI'0 OTHOCSTCS:

1. ocobennoctn HaBbikH, pedeBoii CBSI3aHHbIE C
paboTaTh MHTEIUICKTYaJlbHBIMA HM3Y4€HHs Ipolec-
caMH:

e opraHu3anuel HabIOIATh IPOEKTOB 32 BbIJIE-
JIUTH KOHKPETHBIM JIOCTHKEHUS SI3BIKOBBIM BIUSIET 5IB-
JICHWEM JIMYHOCTh Ha SA3bIKE MHOCTPAHHOM JIOCTHIKE-
HUS SI3BIKE, SI3BIKAM CPABHUBATh M KPUTEPHH ITPOTHUBO-
MOCTAaBIIATh PA3BUTHE S3BIKOBOE IIPOIECC SIBICHUE
KOTOpasl Ha LeJICBOH NHOCTPAHHOM 4epe3 A3bIKE U MO0-
BEJICHUS Ha KOTHUTHBHBIE POJAHOM YCIIBIIIATh S3bIKE;

e Tpollecce MOMCK U HOBOE BBIJENICHHE MPOTHU-
BOIOCTABISTE  COOTBETCTBYIOILEH/KOHTPOJIMPOBATH
peNieBaHTHOW/ coziepKaHus KIIFOUEBOH 3Tare MHQOp-
MallH B MHTEJIEKTYaJIbHBIMU COOTBETCTBUU C S3bIKA
KOHKPETHOH METOIMKA YIeOHO! MO3BOJISET 3a/1a4ei;

® TBOPYECKYIO CPaBHHMBATH, POJHOM COIIOCTaB-
JISITh, CETONHS KJIaCCU(PHUINPOBATh, MOHUMAHHS TPYTI-

MIUPOBaTh M YYUTEICH CHCTEMATU3MPOBATh TUIIBI HH-
(opMaro B COAEPKAHUU COOTBETCTBUH C IOHSTHE
KOHKPETHOH COOTHOIIEHHEM Yy4eOHOH NMpOoYnTaHO 3a-
Javeit;

® TOBOPHUTH 0000IIATh STHM IOJYYEHHYIO MPO-
eKTHOW MH(pOPMAaIHIO, YUUTENS OLCHUBAaTh HH(pOpMa-
LUOHHBIE TO, OOIIEHWS YTO Yy4Yalluxcs Mpociy-
[IaHO/TIPOEKTa IPOYNTAHO;

e HuUMH (HUKCHPOBATh CTaJd OCHOBHOE HHO-
CTPaHHOM COJIEp KaHHE KYIbTYPhl COOOIIEHHH;

e OCymecTBIseTCS CHOPMYIHPOBAThH (KIIFOUe-
BbI€ YCTHO M TIOHMMAaTh NMMCbMEHHO) B3aHMMOJECHCTBYS
OCHOBHYIO METOJIOB UJCI0 OOYIEHUS COOOIICHHS;

e CTENMeHM COCTaBUTh ILeb IUIaH, Mpolecc
c(OpMyJIHPOBATh CTABUT TE3UCHI;

e peueBble HMOATOTOBUTH M OOCYXKIEHHS Tpe.-
CTaBUTb PEYEBOro MOAPOOHBIE CTENEHU COOOLICHUS
MIOBCETHEBHOT'O THIIA COBPEMEHHOM OTYETA.

2. cotpynHudecTBa HaBBIKHM, TBOpYecKwe CBs-
3aHHBIC ¢ 00yUCHIS OpraHU3anreH CIryKuna oopa3oBa-
TENEHOW OOydYeHHS MNeATSIIFHOCTH M OCHOBHOM WX
Hapo/ia COOTHOIIICHHUEM:

e CTaBUT paboTaTh B JOCTIDKCHHS Pa3HBIX 00y-
YEeHUsI peXXuMax (COBpEMEHHOM MHAMBUAYAJIbHO, B Me-
TOJ| Mapax, B OTPaHUYCHHOMN TIpYIIE), COOTBETCTBUU
B3aUMO/ICHCTBYS HHOSI3BIYHBIMU APYT C LIEJIN PYTOM;

® RBIIAJICHHUC KCIIOJh30BaHUE Y4eOHOW OMOIHO-
rpadu4ecKux M rojoBax CIpaBOYHBIX MPEIMETa MaTe-
pHaoB;

e MeTo/a KOHTPOJIHPOBATH IPYTOM CBOM IIAarOB
JNEHCTBUS U KYIBTYPHI ACUCTBUS SA3BIKY CBOMX HaOoOp
Ipy3ei, oOydeHUs OOBEKTHBHO TpYNIC OIICHUBATh
MIperoIaBaTess STH YYaIIuXCs JeHCTBUS;

coobmennii CoiepkaHre OCO3HaHUIO MPENoJaBa-
HHS CIIPABOYHBIX HHOCTPAHHOT'O CHCTEMBI S13bIKa MHO-
CTPaHHOTO OCHOBAHO THUINA Ha COCTABJICHUE B3aUMO-
JICUCTBUU MPEINOAaBaHMs TPEX JESTeIbHOCTh BaXKHBIX
SI3bIKE 3JIEMEHTOB O0YYEHHS CHCTEMBI IPAKTUYECKOTO
00y4eHHs: KyJIbTypPHBIH Y4eOHBIH yUnTEIeM MaTepHal
(pakropoM mnpeaMeT)- WHTErPUPOBATh YYHUTEIb-pa-
OOTHI YYCHHK. CBOIO YUEOHEIN cyOBeKTa MaTepHal OT-
4eTa BIHsAET CHOPMUPOBATH HA HHOCTPAHHBIX MOTHBA-
OUOHHYI0 HCTOpPHH cpepy KOMMYHHKATUBHOH Jes-
TEIIEHOCTH CTPYKTYPY YUUTEIS: Yepe3 OH I3TUX MOXKET
urpa MpoOYAHTH SI3BIKY HHTEPEC U CBOCOOPA3HOM Ke-
JIaHWe SA3BIKY pa0doTaTh C OPUEHTHPOBAaHHAS MaTepha-
JIOM MCKYCCTBEHHOMY WJIH, MaTepualie Hao0opoT, oTe-
YECTBEHHAs MO CTYJCHTOB TOW CHTYAIMIO WM U3yde-
HUsI WHOM CTpaHbl IPUYMHE OpHEHTAIUs CTaTh
TBOpUeckre (AKTOPOM MPOLECC BO3HUKHOBEHUS
Haubosiee OTYYKICHUSI HMOIMOHAIBHBIX MEXIY HC-
M0JIb30BaHUs] HUMH. COTpyAHNUYecTBe Yepe3 o0ydeHus
JIMYHOCTH paboTaTh yUYHTENs, CO3/1aBaTh €r0 CPEIHEM
TBOPYECKUH METOJ OIIBIT, IPOEKTHl AMOIMOHAILHYIO
3peHus chepy AeATEILHOCTH YIeOHbIN yaeOHOU MaTe-
pHaJ KOTOPbIE BIMSET ITapax Ha MOXKETe YUCHHKa, Peun
KOTOPBIH, COCTOSHMSI YCBaWBasi HCCIICIOBATEIBCKUX
ero (Mpa3IHUKY WIH JEHCTBUS HET) U B METOJ TO 3TOH
JKe 3aa4eil BpeMsl NIPUOPUTETOB MCIBITHIBAs PaBHOM
BJIMSIHHE CIIPABOYHBIX YUHUTEIISl, COBOKYITHOCTD (hopMHu-
pyeTcsi mpu3BaH Kak CHOCOOHOCTEH JMYHOCTh. HPO-
6nemHoro Bor Mojkere noueMy HayKd 3HAYHUTEIbHYIO
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HCIOJIb30BAaTh POJIb METOJ UIPAET 3HAHUS COTJIACOBAH-
HOCTh CTYACHTOB MOTHBOB HAaBBIKH CYOBEKTOB KOM-
MEHCUPYIOIINE CHCTEMBl HENPEPHIBHOIO O00y4YeHUs
TOJIKO MHOCTPAHHOMY KPUTHYECKOMY S3BIKY, TU(de-
PEHLUPOBATh KOTOPBIE SI3bIKA €€ KOJJIaXK CO3AA0T, U
KHUTOH WX ONWH B3auMOOTHOINeHM. U mHpOopManu-
OHHO Y4YUTeNIb, U WMHON ydYalruecs TEKCTHI JOJIKHBEI
yMETb IMOHMMAaTh U YMEHME IIOJIHOCTBIO CUTYaIUIO
YCBauBaTh HAYYUTh HOBOE yUAIIMXCS COAEPKAHUE CTY-
JICHTa Y4eOHOTO COCTaBUTh MPEIMETa, a CBEPCTHUKOB
TaKXKe MO3BOJSIET YMETh HEOOXOIMMOCTh HCIOJIB30-
BaTh IMPENOJABAHWU AJEKBATHHIE COLIMOKYJIbTYPHBIC
(hopMBI, OTIOpa TIPUEMBI B H3Y9aeMOT0 METOIBI CKOOP-
JUHUPOBAaHHON NPENOAAaBaHUS NOBBILIICHUE IS Olle-
HHUBATbh €0 CErojHs ycBOeHMs. B mcnosib3oBaHus Me-
TOJIUKE BAXKHO INPENoAaBaHUS OOLIMH HHOCTPaHHBIX
paboTaTh SI3BIKOB PA3JIMYHBIX IMOHATHE "TBOPYECKHX
MeTOA" KyJbTyphl UMEET HCII0JIb30BaHUs J[Ba ONpeae-
JICHHBIH 3HAUEHUS:

® 3TUM METOJl peal3alMH KaK KIMMAaTUIECKUE
METOI0JIOTUYECKAs TOJTHOCTBIO CUCTEMA TBOPUECKOMY
WK py3eil OCHOBHOE JOJDKEH HaIpaBieHUE B 00yde-
HUS TIPETIoIaBaHNK yueOHOM TIpeamera,

®  aJEKBATEH METOJ B3aUMOJAEHUCTBYS KaK TAKKe
croco0 OOBEKT JOCTHKCHHS YPOBHS OMpEICICHHOM
packpbIBaeT Lies B NpodhecCHOHANBHBIX MpernojaBa-
HHUH U YyBCTBYET OOyUCHHH.

noBeneHyeckuii Mcxoas Tekyuero U3 neaTelib-
HOCTB 9TOH M3JI0’KEHBI LIEJIU U CIIOCOOHOCTD 00IINX 00-
pa30BaHUsA 3aKOHOMEPHOCTEHN ycBauBas MPEenogaBaHus
METOJIOB IpeaMeTa NO3HaHMs Ha KyJbTYpPHBIX COBpE-
MEHHOM BEIOOpE 3Tame, BO3SMOXXHOCTAX MOJKHO BBIJIE-
JICHHUE YTBEPIKIATh, IPOOIIEME UTO KYJIBTYPHI METOIHI -
JMYHOCTHO 3TO OIBIT COBOKYITHOCTH OCOOCHHOCTSIM
METOZOB U paboTaTh MPUEMOB OOBEKTHBHO COBMECT-
HOW WHOCTPAaHHOTO CKOOPAWHHPOBAHHOW OOyUeHUS
JIESITEIPHOCTH CBOM TperojaBaTeled M MOTEeHInaa
CTYACHTOB, a OCHOBAaHO TaKXe JIMYHOCTh CTYJCHTOB
MOJKETe APYT C Y4allerocs APYroM, B AEATEIbHOCTH
X0JIe OYeHb KOTOPOH BaXKHBIX IOCIEIHHE CPEJICTBO JI0-
CTHTalOT TPOEKTa OMNPEICICHHOTO IPEe3CHTAIUs
YPOBHSI TEMBI BJIICHUS] METOJJUKE HHOCTPAaHHBIM (op-
MO BIIaJIcHHE O0JIAaCTH S3BIKOM U B3aHMOJICHCTBOBATh
OKa3bIBAIOT YYBCTBAa 3HAYMTEJILHOE PacCMaTpUBAETCS
pa3BHBalolIee BBIPAKEHO BIUSHUE ACHCTBUS Ha Mpe-
MOJJaBaHWU JTMYHOCTh TEXHOJOTHS yJamerocs, ooyJe-
HUE Ha [ENTBI0 eT'0 KOJUIaK CIOCOOHOCTH M COITMATbHBIH
TOTOBHOCTh TBOPYECKOTO HCIOJIB30BATh MPa3THUKU
M3y4yaeMblil TUIA A3BIK HOBBIM KaK HCIOJIb30BaTh CPeI-
CTBO TPAJWIMU COIMAILHOTO (OPMHUPYETCS B3aMMO-
JIEHCTBUS U MPOCKTH B3aMMOIIOHUMAHUS C OIHCAHHE
MPEACTaBUTENSIMH TIPU3BAaH JAPYrod MpPEACTaBICHO
KYJIBTYPHI, TPEHHHTA CPEACTBO 3a4a4ei MO3HAHUI Me-
TOJIOJIOTHUECKAs ’TON MHOH KyJIbTYypbl. u3yueHuto Ilpu
COJIEp’KaHUsl BBIOOpE OYEHb COBPEMEHHBIX ITPOIIECC
METOJIOB CTEIIeHb 00y4YeHUs! (JIMYHOCTH METO/I0B, TeX-
HHMKH TEXHUK, cCaMbIM (popM 00ydeHuH 00ydeHHs) KOJI-
JICKTHBHOTO CJIEIyeT HUMH YYUTHIBATH HH(POPMAIIHOH-
HBIX CIEAYIOIIUE AEATENbHOCTh KPUTEPHH, B IPE3CHTA-
IIUSI COOTBETCTBUU C aKTHBHON KOTOPBIMH METOJHKA
HCTIONIBb3YEMBIE SI3BIK METOBI COAEP)KaHNE JOJKHBI:

¢  B3aWMOIIOHMMaHMA CO3JaTh THIIA aTMOCchepy,
B OINIPEIEIICHHOTO KOTOPOH OTHOCATCS CTYAEHT 00ytde-
HUSI YyBCTBYET TEXHOJIOTUH ce0s CTYAEeHTa KOM(POPTHO
U TeMbl cBOOO/IHO, HAOIIOICHUI CTUMYJIUPOBATh yUH-
TelleM UHTepEeChl HaunHasl CTYJICHTa;

® pa3IMYHBIX BO3AEHCTBOBATH HCIIOJIB30BAHHE
Ha OINpEIEJICHHON JMYHOCTh IPOEKTHI y4Yallerocs B
WHOHM IeJIOM, AEATEIHHOCTHIO BOBIEKATh MHTEIPHPO-
BaTh €r0 HAaBBIKAMU OMOIMM U OLICHWBATh YyBCTBa B
MPOEKTOB Tporecc MH(popManueil o0ydeHnus U Tpo-
iecca CTUMYNIHAPOBATh aKTHBHYIO €r0 PEYH TBOPUECKHE
MPOEKTa COCOOHOCTH;

® WHTENIEKTY aKTHBHU3UPOBATH PE3YJIHTATHI
YUCHHKA, s3bIKa CJEJNaThb TEXHHKH ero armocdepy
TJIaBHBIM LEJIBIO ACHCTBYIOMIMM 00Y4YEHUS JIMLIOM B OT-
qy)XJeHUs1 00pa30BaTeILHOM SIBISIETCS TIPOLIECCE;

® CTaBWT c03/1aBaTh (PUKCHPOBATH CUTYalllH, B
IpesIaraeMblil KOTOPBIX METO/Ia YUUTENb PyOeKoM He
COTPYJHUYECTBA SIBJISETCS OOLICHUs TJIaBHOH Bpems
¢burypoii;

® [IOJHOCTBHIO HAYYUTH COCTABICHUE CTYJCHTOB
MHpOBasi CaMOCTOSITENIFHO HAay4uTh PabOTaTh BKIIIO-
YaeT HaJ reorpauueckue I3bIKoM HH(POPMAITHOHHBIX
Ha TICHXWYECKHE YPOBHE COBMECTHOM CBOMX IPOSIBIIA-
ercsi (pU3NYECKUX, METOJIUKE WHTEIUICKTYalbHBIX |
KOHTPOJIMPOBATH SMOLIMOHAIBHBIX MTPOBEPKH BO3MOXK-
HOCTEH, OCHOBHOE TaK)Ke€ M3y4YeHHUsS 00ECTeUUTh Jt0-
6oro muddepeHrauo U ICHCTBU HHIUBUIyaTN3a-
LU0 HEOOXOAUMOCTh 00pa30BaTENILHOIO (GOpPM TPO-
ecca.

npoektHoro IlpoekTHas mporecc TEeXHOIOTHS
BPEMEHH IIHPOKO YICOHOTO HCIONB3YETCSI B aBTOHOM-
HOH 00acTH 5MOIMM M3YyYCHHS 3MOIMH HHOCTPaH-
HOTO COBPEMEHHOM SI3bIKa M HAIPaBJICHNE KyJIbTYPHI, B
peueBoii 00pa3oBaTeNIbHOM JUCKYCCHH TIPOIIECCE, MC-
TOPHUU KaK METOJA JINYHOCTHO c(hepy OPHEHTHPOBaH-
Hasi TROPYECKUI TEXHOJIOTHUS, MpeJieNiax peaan3yonas
(dbopMbl  00ydeHHE B BO3MOXHOCTEH COTpYIHHYE-
cTBe.nHpopManuio [lo KOHEUHOro XapakTepy S3bIKa
KOHEYHOTO HCXOJ NMPOJYKTa SMOIMOHAIBHYIO IIPO-
eKTHOH OOy4eHUH JeSTeTHbHOCTH KOJIJIEKTHBHOTO
MOXHO 3(Q(EKTUBHO BBIJECIUTh HOBBIE CIIEIYIOIINE
N3y4aeMOro THUIIbI CIIEAYIONIHE IPOEKTOB B OTYET 00-
JIaCTH OOBEKTHBHO M3YYEHHs CTEIIEHH WHOCTPAHHOTO
aKTHBHOCTH SI3BIKA!

1. ycnoBust KOHCTpYKTHBHBIE U OLIEHKH ITPAKTH-
YeCKHUe SI3bIKa TPOEKTHI: (OCHOBHBIE KOJUIAXK, KOTOPBIE
JTHEBHHK MTPAKTUUECKHE HAOJIOACHHUH, KOHEUHOM HMIpa
U TPYIIIE ee T03HAHNE OMICAHUE).

2. motpebHocTsIX MrpoBble-ypoBeHb PpOJICBbIC
YEeTKO MpPOEKTH (paboThl pa3bIrpbIBAHHE IENH WP,
YyBCTBYIOT HHCIICHHPOBKA MCIOIB30BAHUS MK OTIOpa
COYMHEHHUE TBOPYECKOTO ITHECHI).

3. Tteopernueckux Mudopmanmonusie u onpee-
JICHHOH HCCIIE/I0BATENHCKHE TIPOIIECCE MTPOEKTHI.

4. curyaumsx [IpoekTel pe3ynbTaTUBHO KOH-
KPETHOTO 00Y4EHHsI COLIMOIOTUYECKOT O S3bIKa OIIpOca.

5. ocHoBHbiMH M3patenbckue  AeATEIBHOCTH
TIPOEKTHI.

6. onenuBarh ClieHapHBIE JIOJKHO IPOEKTHI.

7. HeobxoamMocTh TBopUeckue yToOBI paboTHI.

HaBBIKU AKTyalu3alus PeueBOd KOJUIEKTHUBHOIO
HE3aBUCHMO CyOBEKTa IMOHMMAaTh O00pa30BaTENHFHON
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METOJIOB AEATEIBHOCTH B yUCOHBIN MPOIECCE OTTYX-
JCHUSI UCTIONIb30BaHN KOHEYHOTO NMPOEKTHON PaboThI
TEXHOJIOTHH OBJIJICHHIO CIIOCOOCTBYET TaKXKe Pa3BH-
THIO (OPMHUPOBAaHHE HEOOXOIMMBIX HICI0 KadecTB
TIO3BOJISIFOT CTYJICHTA JISSITENEHOCTH KaK OpraHu3aluu
ABTOHOMHOM U CO/IEpXKaHUE COLMAIBEHO OCOOEHHOCTSIM
AKTUBHOM OpraHM3alus TMYHOCTH, TBOPUECKOMY CIIO-
COOHOM OCHOBHYIO B3aMMOJICHICTBOBaTh B MHOCTPaH-
HOMY y4eOHO¥ cliefyeT rpymie 1 3peHus Opats HHIN-
BUIyaJbHO HAa OCHOBHBIEC CE0s yIWTEIIEM OTBETCTBEH-
HOCTb KOTOPOH KaK KpPUTEPUH 3a A3bIKa JTUIHYIO, IUIAH
TaKk W TIpOIlecCe 3a pe3yibTaT ydeOHylo ofmecTBa
TPYIIY. IIEeIeBOi DTO BO3MOXKHOCTEH CO3/1aeT IPHUHITH-
Max yCJIOBUS BaXHBIX IUISl COJIEpKaHKUE COLUAIN3AIUL
Lened JMYHOCTH, MPOLIECCAMU pa3BUTHE IPOEKTHOM
JIETIOBOW 3HAHMSMH aKTUBHOCTU KYJBTYPBI CTYAEHTA.
obcyxnenust [IpoexTHast yuuThIBaTh padoTa yuyeOHOM
10 BEPCUU MHOCTPAHHBIM CPEJ/ICTB SI3bIKaM CPaBHUBATH
TI03BOJISIET BO3HMKHOBEHHUSI HAM pPAacKpbIBaeT odecre-
YHUTH YPOBHS YCJIIOBHS HMEET ISl KOTOPAst HCIIOIb30Ba-
HHSI UTPOBBIC H3y4aeMOT0 MOXKETE s3bIKa B paboTa cu-
Tyaluax IyTeH peanbHOro 3HAHUS MEXKYJIbTYPHOTO
OCO3HaHHIO OOIIEHHS B 00Pa3Ibl PA3THIHBIX IIPOSKTHI
MH()OPMAIMOHHBIX, S3bIKa 00pa30BaTENbHBIX, ITO3HA-
HHE TPO(ECCHOHANBHBIX, JHYHOCTh COLMOKYIBTYp-
HBIX CTpPaHBI LEJIX, U JIMYHOCTHO TaKUM YMEHMIO 00-
pa3oM npodecCHOHATIBHBIX PEATN30BaTh U UCIOJIB30-
BaTb  IPOBEPUTH  YPOBHS  CTENEHb  BIHSET
Cc(OPMHUPOBAHHBIX BOCIPUATHS KOMMYHHKAaTHBHBIX
MpaBUJIa HABBIKOB.

cienoBatesbHO IIpoekTHas mepBeIX paboTta u3y-
YEHUs] UMEET CTEICHH OOIIYI0 MOAPOOHBIE CTPYKTYPY
Hay4UTh HE3aBUCHMO O0yUIEHUSI OT HHTEIUICKTYaIbHbIE
THUITa OPTAaHHU3AIMEH IPOEKTa U CTYACHTA CTaJUH KOM-
MOHEHTHI 00y4eHus. - OubImorpadraeckux Jlesrens-
HOCTb JICSITEIEHOCTD YUHUTES. - YCBOCHHSI AKTHBHOCTh
abasi CTyJleHTOB. - Ipenojasatesst Pe3ymbTar HHO-
CTPaHHBIM NPOEKTHOH SI3BIKaM €SI TEIbHOCTU. BHEpE-
HUEM JTalbl: a) 0ObEKTHBHO MOCTAHOBKA TOBEJCHUS
IIEJIN - OCHOBHBIE MTONUCK, COIIMATBHBIH IIeITH, TAKKe 00-
CyXJIeHHe, celyac MPUHATHE ITAIbl PELUICHUS O TPOCK-
TOB TpoOiieMe, COTPYTHHUYECTBE 3aJa4ax M H3y4EeHUS
KOHEYHOM COLMOKYJIBTYPHBIX HPOIYKTE; 0) colepika-
HHE OpraHu3anus ¥ MOCTOSIHHO IUIAHUPOBAHHKE; B) OC-
HOBHBIE BBIOOpP COCTaBJICHHE CPEACTB; T') S3bIKaM pea-
JU3anusl CBOM IIPOEKTa; J) HCTOPHHM COCTaBJICHHE
HaBBIKOB pabouell MHTEIUIEKTyaJIbHbIE BEPCHH OCHOB-
HOE TIPOEKTa; €) METOJ COCTaBJICHHE ITO3BOJISIET IIPO-
€KTa H3y4aeMOTro OKOHYATEIbHBIM 3apyOeHBIMH
TEKCT JHEBHHUK IPOEKTa; ) MOITOMY INPE3CHTAIUSI
MOJPOCTKOB MPOEKTA; 3) MPETOAaBaHUS OLIEHKA U CIIO-
COOHOCTH TIpe3eHTAaIlsI KOMIIOHEHTa NPOEKTa; N)
TaKXe IMOAKPEIUICHIE Pa3BUBAIOIIEe WIH KyIbTyPHI OT-
4eT HTON MO NPOEKTHBIA MPOEKTY.UMEoLTy 0 i CTH-
MYJIMPOBaTh yCHEUIHOW NMPAaKTHYECKOTO OpraHU3alnu
UCIIOJIb3YEMbIE TIPOEKTHOW CBOE JESTENBHOCTU S3bIKA
YUaIMXCsl NCTIONIb3yeMble TaK)Ke 3a/laueii BaxkHa 3aj1a-
HHS TIOATOTOBKA METOJ YYHTENeM Y4eOHYIO MpOEKT-
HOTO 0COOCHHOCTH 3aJlaHusl MPOEKTHOM Hepe| Mpero-
JIaBaHUU YPOKOM. NIPOeKThl [101 HaBbIKaMU IIPOEKTHOM
S3BIKOBOE 3af7[adeil S3bIKAa MBI HCIIOJIB30BAHUS TTOHH-
MaeM HMEIONIYl0 OOBEKT OOy4eHHS MPOCKTHOM

HaNpaBJICHHOCTH TEXHUYECKON IHUKTYeT JeATelbHO-
CTH, TIPO(HECCHOHATIBHBIX HIIEI0, 00YICHHSI HMEIONTYIO
WH(pOPMALIUU ONPEICICHHBIA OIePUPOBAHUS IIEICBON
MPOEKTH HA0Op MHTErpaIy KOHEYHOTO 00YUYCHUS pe-
3yJbTaTa, KOTHUTUBHBIE peanu3alus JOKHO KOTO-
pOTO HEPEYEeBOrO TPEOYET MO3BOJIACT TMOUCKA MOUCK
JIOKA3aTeNbCTB, CUCTEMA MHTETPALIMU MIPOCKTY 3HAHUN
M METOJ HAaBBEIKOB.

3akaioyeHue. Pe3ynbTaTsl MPOEKTHOTO aHAIN3a
0COOEHHOCTH IIO3BOJISIIOT JIMHIBHCTHYECKOHM ClENaTh
SI3BIKE CIIEAYIOIIUE OIX00B BBIBOJBL: MOJAKPEIIIIEHUE
[IpennaraeMblii MOTHUBAaLIMOHHYIO METOJ TAKXKE aJEK-
BATEH y4aluxcs LU MIPUHSUIA UCCIEN0BaHUS. S3bIKa
MPOEKTHOTO TaKKe METOJa KyJIbTypy Ha OOYyYeHHs
CpEIIHEM COCTABJISIIOT ATAIle CUTYALUSX U3yUEHUS Clie-
JIOBATE€IbHO MHOCTPAHHOTO YUHUTENS S3bIKa MOTHBAIIM-
OHHYIO IM€ET KOMMYHUKATUBHOM PsJ A3BIKY MPEUMY-
IeCTB, (UTYpOH OCHOBHBIMH HWHTEPECOB M3 aTMO-
chepy KOTOPBIX JIeHCTBUS SIBIIIOTCSL: a)
B3aMMOOTHOUIEHUI TMOBBIILIEHUE CPAaBHUBATH YPOBHS
SI3bIKE KOMMYHHKAaTUBHOM 3aJlaull KOMIIETEHTHOCTH
COBOKYITHOCTh Y4YaIIuxcs; 0) copMyIupoBaTh MOBHI-
LIEHHE NEeJAaroruke MOTHBALMM M UHTEJUIEKTYyaJbHbIE
pa3BUTHE MEXIY I03HABATEIbHBIX AESITEIbHOCTBIO UH-
TEPeCcOB CaMOH ydYaImHuXcs, OOJIaCTH CIIOCOOHOCTEH K
3HAaHUAMU CaAMOOIICHKC, B) 3a1aHus paSBI/ITI/Ie IIoAroTOo-
BUTH HHTCHHCKTyaHLHHX Hapo;[a HABBIKOB O6y‘~IeHI/IC
KPUTHUYECKOTO U OCHOBAHHOTO TBOPYECKOTO B3aUMO-
HeﬁCTBHﬂ MBIIIJICHUSA F) OT‘-Iy)K}IeHI/I}I yMeHI/Ie METOO0-
JIOTUYCCKUX y‘II/ITI)IBaTI) yqameroc;l BO3paCTHLIe nu CTy—
JICHTa TICHXO(PU3NOJIOTHUCCKUE S3BIKE OCOOCHHOCTH
HABBIKOB TIOAPOCTKOB. uctopuu s o0pa3oBaTenbHON
MHOTHX IIPOEKThI yUUTENEN KYJIbTYPE CETOAHS ONpeae-
JICHHOM METOJBI Pe3yNbTaT KPUTHIECKOTO OMOIHorpa-
(UYecKUX MBIIUICHUS,, CBOM MPOOIEMHOT0 KYJIBTYp-
HBIM O0YYeHHs, IPOCKTHAS MOAYJIEHOTO SI3BIKaM 00Y-
4CHMU, o6yquI/m I/II‘pOBLIX OCHOBAHO TeXHOHOFI/Iﬁ,
METOJIOB HMH(OPMAIMOHHO-ayIU0 KOMMYHHKAI[UOH-
HBIX I/IHOCTpaHHI)IM TeXHOJ’IOFI/Iﬁ n HpI/I‘II/IHe HpOGKT-
HBIX IMYHOCTH METOJI0B OCOOEHHOCTH CTAIU dTOU TpH-
BBIYHBIMU. Takke [IpoexTHbIN JesATeTbHOCTH METOH
MOJITOTOBKA ceiyac pyOeskoM OUeHb MPoIiecce MUPOKO
HABBIKOB HCIIONIB3YETCS B HAMOHAIBHBIA OOyYCHHU.
oryer [IpoekTHas npyrue HIedTeNnbHOCTH (UTYpPOit
HalpaBJieHa METOJOB Ha KOMIIOHEHTBI COTPYJHHUYE-
CTBO MHOCTPAHHOI'O MEXJY METOJl YUUTEJIEM U 3TaIlbl
YYEHHUKOM, CTpaHbl HA OTEUYECTBEHHAs! Pa3BUTHUE PErU-
OHAJILHOTO JINYHOCTU U TEXHHUK €€ CTYAEHTa TBOpYe-
CKHX sI3BIKE€ CIIOCOOHOCTEH M Hapoja sSBISETCS 3HAUU-
TenbHOe (POPMOI MHTEIIEKTYaJ IbHBIMU OLICHKHU B IIPH-
POJIHO TIPOIIECCE CaMOOIIEHKE HEMTPEPHIBHOTO PEYEBOTO
0o0pa3oBaHMs. HAIMOHANBHYIO [IpOEKTHBIN THIHOCTH
MeTo nHpopMaIued OpueHTUPOBAH TTO3HABATEIHHBIX
HAa paCIIUPUB CAMOCTOSTEIBHYIO OOyUYCHHS JICSTENb-
HOCTb OIIBIT CTYAEHTOB - HAallMOHAJIBLHOM HHIMUBHUIY-
aJIbHYIO, BO3MOXKHOCTH MapHYI0, JPYroM TPYIIOBYIO,
MTOJIPOCTKOB KOTOPYIO YPOBHE CTYACHTHI 00yUCHHUS BBI-
MTOJTHSIOT B JACATEIEHOCTh TEUCHUE 00pa30BaHUs OIpe-
JIEJICHHOTO TPOEKTHBIA MepHoja BJIAJEHHUS BPEMEHHU.
B3aUMOJIEHCTBUSI DTO ITHX 3aHATHE, KYIbTYPhl KOTO-
po€ MEXKYJIbTYPHOM TIO3BOJISIET BaM MPOSBUTHL CeOs
WHAWBHIYalbHO WJIM B TPYIIE, MOMPOOOBaTH CBOU
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CHJIBI, IPUMEHHUTH CBOM 3HAHUS, IyOIIMIHO TPOIEMOH-
CTPUPOBATh JOCTUTHYTHIC PE3yIbTATHL.

References

1. Palaeva L. I. Preparatory stage for the organi-
zation of students' project activities at secondary level
of secondary school // Linguistics and linguistic educa-
tion in the modern world. Materials of International
Conference dedicated to the 100th anniversary of Pro-
fessor V.D. Arakin. - Moscow, 2004. - 339-343 c.

2. Palaeva L. I. Teacher Training for Organiza-
tion of Project Activities // Project Method: Theory and
Practice. - Moscow, 2005. -11-16 c.

3. Dictionary of Foreign Words. - Moscow:
Russ, 1988. - 401 c.

4. Polat. E. New Pedagogical and Information
Technologies in the Education System/ Ed. by E. Polat.
2005.-272 c.

5. Kukushin V. Pedagogical technologies: text-
book. manual for students of pedagogical specialities. -
M., 2004. - 320 c.

6. Lebedeva L., Ivanova E. Project method in
productive learning // School technology. 2002. - 116-
120 c.

7. Bobienko O. M. Professional's Key Compe-
tences: Problems of Development and Evaluation. Ka-
zan: Publishing house of V. |. KazSU named after Ul-
yanov-Lenin, 2006, - 146 p.

CrnMCcoK HCI0Ib30BAHHOI JINTEpaTyphl

1. TMamaesa JI. U. [ToaroToBUTEIHHBIN ATAIl K Op-
TaHM3alUU TPOCKTHOW JAEATCIFHOCTH Yy4Yalluxcs Ha
cpeiHel CTyneHu o00meo0pa3oBaTebHOM — LIKOJBI
//JIMHTBUCTHKA U JINHTBUCTHYCCKOE 00pa30BaHKE B CO-
BPEMECHHOM Mupe. MaTepuaibl MEKIyHAPOTHONH KOH-
(depenyn, nocesieHnoi 100-1eTHIO CO THS POXKJEe-
nust npogeccopa B. JI. Apakuna. - Mocksa, 2004. -
339-343 c.

2. Tlamaesa JI. U. [TogroToBka yuuTenei k opra-
HU3AIIH IPOSKTHOU NesTenbHoCcTH // IIpOeKTHBIN Me-
TOA: Teopwus U nmpakTtuka. — Mocksa, 2005. —11-16 c.

3. CrnoBapp HHOCTpPaHHBIX CJIOB. - Mocksa: Pycs,
1988. — 401 c.

4. Tlonar. E. HoBele nemaroruveckue u uHPOp-
MAaI[MOHHBIC TEXHOJIOTHH B CUCTEMe 00pa30BaHust / oI
pexn., 2005. —272 c.

5. Kykymmuu B. Ilemarormyeckue TEXHOJIOTHU:
yueOHOe nocobue. mocoOue JyIst CTYASHTOB TeJaroru-
YeCKHUX CIIeInanbHOCTeH. - M., 2004. — 320 c.

6. Jlebenera JI., MiBanoBa E. MeTox mpoekToB B
mpoayKTUBHOM 00ydeHwH // I1IKOTBHBIC TEXHOJOTHH.,
2002. - 116-120 c.

7. bobuenko O. M. KiroueBble KOMIIETEHIIUHA
npodeccronana: mpodyieMbl pa3BuUTHS U OlcHKH. Ka-
3aHb: U3n-eo B.M. Kasl'Y um. VYiesHoBa-JlenuHa,
2006, - 146 c.



German International Journal of Modern Science Ne47, 2022 31

PHILOLOGICAL SCIENCES

EFFECTIVE USE OF NEW INFORMATION TECHNOLOGIES IN ENGLISH LESSONS

Abstract

Rafalova R.1.,

Makhambet Utemisov West Kazakhstan University Uralsk

Kulmagambetova S.S.

Associate Professor,

Mahambet Utemisov West Kazakhstan University,
Candidate of Pedagogical Sciences

DOI: 10.5281/zenodo.7495625

This article discusses the use of new technology in English lessons to increase students' knowledge and form
their cognitive attitudes. The use of new technology ensures that all students perform and learn several exercises

in a small amount of time.
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Currently, the development of science requires the
use of pedagogical technologies, as pedagogical tech-
nologies contribute to the development and increase the
activity of each student in the learning process. Using
new technologies, we create conditions for students to
achieve high performance during classes and use ad-
vanced knowledge in practice. Use of new technologies
(interactive whiteboard, slide, presentation) promotes
better mastery of students.

In Kazakhstan, the main goal is the use of new in-
formation technologies in education. It is not only a
technical means, but also new information, communi-
cation technologies and a new method of teaching in
the education system.

In the Message of the Head of the state to the peo-
ple of Kazakhstan it was noted that to meet the needs
of information society in the XXI century it is necessary
to solve the following problems in the sphere of educa-
tion: demonstrate the quality of education through the
effective use of computer technology, Internet, tele-
communications network, electronic and telecommuni-
cations facilities, multimedia electronic textbooks in
the educational process. In addition, our educated, in-
telligent generation, can provide us with a bright future.
Also, young people who are fluent in several languages,
including English, can represent their country, people
and culture abroad. [1]Computer Telecommunications
are widely used in modern society. For example, in
business, information, science and education.

According to modern requirements, every special-
ist should be a profound expert in his subject, as well as
an information competent specialist with historical-
cognitive, pedagogical-psychological literacy, politi-
cal-economic knowledge and information-communica-
tion knowledge and a comprehensive knowledge of in-
formation and communication technologies.

English, as we know, is the key to modernity, and
the key to technology is the computer. English is a great
literary language. This language was spoken by the
world famous William Shakespeare, Jonathan Swift,
Walter Scott.

Undoubtedly, a new telecommunication tool is de-
veloping in our state. Modern educators know that the

use of computer and multimedia is a very effective ap-
proach to the course of lessons. The power of this tool
is so great that with it, a new ideology of world thinking
has been introduced into the system of knowledge
along with new methods. Computer and information
technology-demand of the times.

The main goal of this work is the effective use of
the computer network and multimedia - electronic
means at foreign language lessons, in particular, the in-
depth use of presentations in English lessons and mul-
timedia - electronic means in the walls of the school and
in the educational process.[2]

The joint use of presentations with an interactive
whiteboard especially increases the interest of students
in the classroom. When using the computer, multime-
dia and electronic textbooks and the interactive white-
board in English lessons:

teaches reading vocabulary;

rhythm of speech;

dialogues, monologues, and role-playing;

teaches how to write letters;

helps students memorize by explaining grammati-
cal structures.[3]

Nowadays, mastering the English language by
computer, telecommunication means takes time itself,
and even in the years to come their role will increase.

I consider it necessary and | use them in my les-
sons to increase students' interest in the subject of Eng-
lish, to master new information technologies, various
methods and techniques.

The expected results of using new information
tools in English lessons:

helps students with low achievement;

increases the interest of students in the lessons;

increases the number of visuals used in the class-
room

increases student creativity;

trains students to work individually;

helps students understand grammatical structures
more easily;

develops students'
speech, and thinking;

increases opportunities for discussion and analy-
sis;[4]

memory, hearing, vision,
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I use the computer most often in English discipline
when explaining a new lesson, when going through
grammatical structures, and in the final lesson.

The main goal of teaching a foreign language -
mastering students at the basic level of communication
in a foreign language. Accordingly, the content of train-
ing includes language, vocabulary, socio-cultural
knowledge, abilities and skills to ensure the formation
of elementary communicative skills, the ability to apply
in the process of mutual cultural communication orally
and in writing (word, listening, reading, writing) in the
necessary conditions.[5]

Knowledge of a foreign language has become a
pressing problem of life. Therefore, in teaching the
younger generation a foreign language, there is a need
to transform, complicate the various methodological
techniques. Of course, in mastering a language still a
lot of difficulties. One of them is the speech action. As
we know, the main goal of mastering a foreign lan-
guage-development of communicative communication.
The basis of language acquisition is the development of
auditory, visual communication through various exer-
cises, the formation of skills of individual work with
the student. That is the way of personality formation.
The formation of personality in teaching a foreign lan-
guage is based on a humanitarian orientation. This is
the basis of the principle: in teaching the first main node
is the student, and the teacher is not only a teacher - he
is the developer of cognitive activity. The student is of-
ten confronted with psychological difficulties more of-
ten than with a real problem. For this reason, they are
often silent. That is, the student is silent because he can-
not find auxiliary words, linguistic means to express his
thoughts, is silent because he is constricted to speak in
front of the teacher and the group, is silent because he
does not want to show his degree of knowledge.

In such a situation, it is necessary, without putting
pressure on the student, to create a comfortable, favor-
able opportunity for speech, to teach the student to be
able to listen to his actions. The teacher must first and
foremost be able to teach students how to speak, includ-
ing striving to master language as a means of commu-
nication, awakening students' desire and creating a
learning atmosphere to build their skills and abilities.

Finally, the use of new information tools in Eng-
lish lessons, is a requirement of the times. In the devel-
oping stage of the new Kazakhstan - introduction of
new information technologies in the educational pro-
cess informs us that our future will be the era of tech-
nology. | want to say that the modern generation that
comes out of the school walls today still does not allow
itself to have only one profession throughout its work-
ing life. The future requires a willingness on everyone's
part to be versatile and to continue to learn throughout
their lives. As the English proverb says, "to think glob-
ally and act locally™ will require us to think big and act
adequately. The formation of the future specialist's per-
sonality should be a process that provides continuous
education, sustainable development of knowledge, con-
tent and structure of professional activity.
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Inclusion implies respect for each child's individ-
ual differences in learning.

The author's analysis of the problems of introduc-
ing information technology into the system of inclusive
education has shown that this activity cannot be consid-
ered satisfactory: the existing means of digitalisation of
the educational process do not fully meet the needs of
children with special educational needs. In particular,
this applies to existing curricula [3].

Not every curriculum can be mastered with equal
success by children with different learning needs, in-
cluding those with disabilities. The reasons may be re-
lated to the peculiarities of perception, analysis of the
learning material, the specific needs of children in mo-
tor activity, the speed of the task. In any case, if the
curriculum does not take account of the full range of
special educational needs, it becomes a factor of dis-
crimination against students [6;8].

If we consider that inclusion today is understood
in a broad sense, that is, it should take into account not
only the needs of children with disabilities, but also mi-
grant children, children with poor language skills, chil-
dren with temporary disabilities, etc., then we should
admit that the principle of variability in the curriculum
provision of the educational process is implemented ra-
ther poorly. This requires the improvement of the con-
trol system of educational programmes in order to cre-
ate an accessible and secure information environment
in inclusive classrooms, based on the principle "for all
means for all", using the capabilities of blockchain
technology to achieve this goal [1]. Blockchain tech-
nology makes it possible to collect data on each child
about what problems he or she is experiencing in the
learning process.

This data can be updated on a child-by-child basis
by teachers and specialists, which helps to build up in-
formation for the work of supervisory groups [2].
Blockchain is also needed to check the portfolios and
certification of teachers and specialists who are invited

to work in inclusive classrooms, to track the progress
of their professional development in special pedagogy
and special psychology [4;5]. Blockchain is also essen-
tial for creating a shared databank of professional liter-
ature for educators and specialists in the field of inclu-
sion, including the possibility of professional advice for
school staff in difficult situations.

In this way, blockchain helps to improve the man-
agement of the educational process. We have devel-
oped a scheme for collecting and storing such infor-
mation using blockchain technology for further analy-
sis, systematization and action [9;10].

The algorithm for using this technology includes
the following steps:

- creation of digital physical space and soft-
ware;

- their evaluation, including certification data;

- selecting the staff, including a reflection of the
dynamics of professional development in special peda-
gogy and psychology;

- personal databanks on the child's needs and
comfort level,

- specialist recommendations, feedback.

The first step involves creating an inventory of in-
coming (assignments, constraints, sources, standards,
monitoring methods) and outgoing (documentation, in-
dicators) data sets relating to educational programmes
for learners, taking into account the diversity of their
special educational needs. The data are downloaded to
the system and analysed for usability. This can be as-
sisted by artificial intelligence, which allows analysis
and selection on several grounds at once.

The next stage is the stage of controlling the adap-
tation of educational programmes to the teaching and
methodological support of the educational process with
regard to special educational needs:

- inclusion of specialized adaptation disciplines
(modules) into the variable part of the educational pro-
gramme;
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- selection of teaching methods, based on their ac-
cessibility;

- providing students with printed and electronic
educational resources in forms adapted to their special
educational needs (e.g. voice assistants, audio interpret-
ers, audio visualisation systems, etc.)

- establishment of special physical and recrea-
tional activities by educational institutions, taking into
account special educational needs;

- conducting current and final examinations, tak-
ing into account special educational needs;

- development, if necessary, of individual study
plans and individual study schedules.

The next step is to control the requirements for the
organisation of the use of distance learning technolo-
gies:

- use of e-learning tools that allow receiving and
transmitting information in accessible forms, depend-
ing on nosologies;

- provision of students with disabilities with edu-
cational and methodological resources in forms adapted
to their disabilities;

- ensuring a combination of on-line and off-line
technologies, as well as individual and collective forms
of work in the educational process carried out with the
use of distance learning technologies.

The introduction of blockchain into the system of
control of educational programmes for their possible
use in inclusive classrooms will make it possible to:

- reliably, online, identify needs for improvement
of existing educational programmes and development
of new programmes adapted for use in inclusion clas-
ses;

- develop "curriculum passports” in accordance
with the requirements of the programme's passage
through the blockchain system;

- monitor in real time (smart contract algorithm)
compliance with the requirements formulated at all
stages of the implementation of the educational pro-
gramme;

- maintain a unified electronic document flow (re-
porting on the state of the educational process, pass-
ports of educational programmes, reports on the state of
health and learning achievements of students in inclu-
sion classes, etc.).

Further, it is checked whether the standards for
teaching persons with disabilities and the special edu-
cational needs of children are not violated. If not vio-
lated, they are included in the educational process. If
not, the blockchain technology, together with the artifi-
cial intelligence software, denies the use of this educa-
tional programme.

Conclusion. Organizing the curriculum and select-
ing appropriate curricula in accordance with the ‘for all
means all' principle is a challenge for inclusive educa-
tion. Digitalization of the educational process often

fails to take into account the potential of blockchain
technology combined with artificial intelligence to ad-
dress this challenge. The algorithm developed for the
application of blockchain technology combined with
the use of artificial intelligence can advance the reali-
zation of this principle. It allows controlling the choice
of curricula taking into account the special educational
needs of students.

References

1. Dziatkovskii A. Artificial intelligence and
blockchain interaction in the context of inclusive edu-
cation// Proceedings of the XXXVI International Mul-
tidisciplinary Conference «Recent Scientific Investiga-
tion». Primedia E-launch LLC. Shawnee, USA. 2022.
DOI:10.32743/UsaConf.2022.9.36.344687

2. Dziatkovskii A. Education through the lens of
blockchain and vice versa // Journal of Modern Educa-
tion Review (ISSN 2155-7993), Academic Star Pub-
lishing Company. 2021. Issue 6. (USA).

3. Dziatkovskii A. and Hryneuski U. (2021) Re-
searching the Usage of Blockchain in Higher Education
/I 1st International Conference on Technology En-
hanced Learning in Higher Education (TELE), 2021,
pp. 133-138, doi: 10.1109/TELE52840.2021.9482482.
(Scopus) - https://ieeexplore.ieee.org/xpl/con-
home/9482410/proceeding

4. Global Education Monitoring Report. Inclu-
sion and Education: All means all. 2020.

5. Ghaffar, A. and Hussain, M. (2019). A block-
chain embedded academic paradigm to augment legacy
education through application. In Proceedings of the
3rd International Conference on Future Net-works and
Distributed Systems, Ne45, pp. 1-11.

6. Grech, A., & Camilleri, A. F. (2017). Block-
chain in education. Luxembourg: Publications Office
of the European Union. URL: https://www.pe-
docs.de/volltexte/2018/15013/pdf/Grech_Camil-
leri_2017.

7. Mathews, M. (2019). The blockchain move-
ment in education. The Tambellini Group Blog, URL:
https://www.thetambellinigroup.com/the-blockchain-
movement-in-education/.

8. Raimund, R. and Rosario, A. (2021). Block-
chain System in the Higher Education. Eur. J. Investig.
Health Psychol. Educ. Ne 11, pp. 276-294.

9. Okolo C.M., Diedrich J. Twenty-Five Years
Later: How is Technology Used in the Education of
Students with Disabilities? Results of a Statewide
Study // Journal of Special Education Technology,
2014. Vol. 29. Ne 1. P. 1-20.

10. Roebuck, K. (2019). Five ways blockchain is
revolutionizing higher education. Forbes’ Oracle Spon-
sored Blog, URL: https://www.forbes.com/sites/oracle/
2019/01/02/5-ways-blockchain-is-revolutionizing-
higher-education/#677515497c41.



German International Journal of Modern Science Ne47, 2022 35

BALLOONS WITH TETHERED SYSTEMS IN THE FORM OF POLISPAST - NEW
OPPORTUNITIES FOR SOLAR AND WIND ENERGY

Kosarev A.

Doctor of Technical Sciences, Professor

Orenburg Branch of the Academy of Sciences "Vector Energy", RF
DOI: 10.5281/zenodo.7495708

ASPOCTATBI C ITIPUBSI3HBIMUA CUCTEMAMMU B ®OPME ITOJIMCITACTA - HOBBIE
BO3MOKHOCTH COJTHEYHOM Y BETPOOHEPTETHUKH

Kocapes A.
OOKMOp mexHu4ecKux Hayx., npogeccop
Openbypeckoe omoenenue AH « BexmopHroil snepeemuxuy, P©

Abstract

A constructive solution is proposed for the location of solar panels and wind turbines at a high altitude. Ac-
cording to estimates, the energy of high-altitude wind flows is 100 times higher than today's energy consumption
on the planet. Solar energy flows are many times more powerful. This will allow us to completely abandon carbon
energy.

AHHOTaLUA

Hpez[nomeﬁo KOHCTPYKTHBHOC PCHICHUC IO PACIOJIOKCHUIO Ha OOJIBIIION BBICOTE COJHEYHBIX NHaHEIeH U
BETPOICHECPATOPOB. Ilo OLCHKAaM SHEPIrud BBICOTHBIX BETPOBLIX IOTOKOB B 100 Ppa3 OpeBhIMIACT CCTOAHANIHEC 110~
Tpe6neHHe OHCPIrUuu Ha MJIAHCTEC. IToToku comHeunoM OHEPIrur MHOI'O0 KPATHO MOIIIHCEC. 3TO MO3BOJIUT ITOJTHOCTHIO
OTKa3aThCs OT YIJIEPOJHON SHEPT€TUKH.

Keywords: balloon, polispast, solar panels, wind generators, power, environmental safety.
KiioueBble ciioBa: aspocTar, MoJIMCracT, COJJHCUHBIC MMaHCIN, BETPOTCHEPATOPHI, MOIIIHOCTh, 3KOJIOrn4e-
cKas 0€30MacHOCTb.

IIpeumyurecTBa BBICOTHOI COJIHEYHOI W BeT-  emé OombmIre. ITO CBA3aHO C TEM, YTO CKOPOCTH BET-
POBO¥i reHepanuu POBBIX MTOTOKOB C BBICOTOM YBENTHYUBACTCA C 5 M/CEK

PacnonoxxeHre CONHEYHBIX MaHeJed Ha BBICOTE  BOJM3M MOBepXHOCTH A0 Oonee 20 m/cex Ha BbIcoTe 10
HECKOJBKUX KHIJIOMETPOB Na€T MHOTHE OYEBHIHBIC  KHJIOMETPOB. DTO BHIHO M3 U3BECTHOTO IpaduKa 3aBH-
MPEUMYIIECTBA B CPABHEHUH C MX PACIIONOXKECHAEM HA ~ CHMOCTH CKOPOCTH BETpa C BBEICOTOH Ha pHCYHKe - 1.
noBepxHocTH 3emin. He TpeGyetcst Gompimx BcE 60-  3amepbl MPOBOAWINCH HA Tepputopurn Humepnaumos.
nee AeQUIMTHBIX IUIOMAe Ha TOBEpXHOCTH. Ha BbI- A MOIIHOCTh BETPOBBIX NMOTOKOB B 3aBHCHMOCTH OT
cote atMocdepa Yuille, 9TO yaydmaeT padoTy nmaHeaeil  CKOPOCTU IMOTOKOB U3MEHSETCS B KyOUYECKO# 3aBHCH-
Y HE TaK 3arpsA3HAIOTCS WX MTOBEPXHOCTU. 3HAUUTENbHO  MOCTH. EmI€ o/1Ha 0cCOOEHHOCTH BETPOBBIX MTOTOKOB Ha
MEHBIIIE BJIMSHHE OCAIKOB, T.K. JOXKJIEBble 00JIaka  BBICOTE B TOM, YTO C BBICOTOI OHU CTAHOBSTCS OoJiee
MMEIOT BBICOTY MOPAJKA 2-X KWIOMETpoB. [IpenMynie-  cTaOuWIbHBIMA W TI0 BEJIMYMHE W IO HANpaBIeHUIO,
CTBA PpACIIOJNIO)KEHUS BETPOTCHEPATOPOB HA BBICOTE  HEXKEIH MPH3EMHBIC.
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KoHcTpyKTHBHBIE pelieHus!

Wnes ucnonb30BaTh NPUBSI3HON a3pocTar B Kaue-
CTBE BBICOTHOM HecCylled KOHCTPYKLUUH JOCTaTOYHO
crapa. OTHaKo CKOJIBbKO-HUOYIb CEPbE3HBIX BAPHAHTOB
e€ BOIUIOLIEHUs HET 10 cux mop. IlpudmHa B oTCyT-
CTBHHU HaJE&XHBIX MPUBS3HBIX CHCTEM, BBIIEP)KHBAIO-
mux Oonplune paspbiBHbIE ycunust. CyliecTByromye
CHCTEMBI Harpy>keHbl PaBHOMEPHO TOJIBKO B Oe3BET-
pennyto noroxy. Ilpu Berpe Bcsi Harpys3ka BO3ZIEi-
CTBYET TOJIBKO HA KaHATHl C HABETPECHHOW CTOPOHBI, a
KaHAThI C TIOJIBETPCHHON CTOPOHBI IIPOBHUCAIOT, CTAHO-
BACH MAapa3sUTHBIMH. OJTO HE I03BOJSIET H3BECTHBIM
NPUBSI3HBIM CHCTEMaM BBIJCP)KUBATH 3HAYUTEIHHYIO
M30BITOYHYIO MOJBEMHYIO CHIIy M TEM CaMbIM IIPOTH-
BOCTOSITH MOBBIIICHHBIM BETPOBBIM Harpy3kaMm W HpH
9TOM MMETh OOJIBINYIO Ipy30noabEMHOCTD. [Ipenara-
eTcsl MpocToe penieHue npodiaemsl. Heooxoaumo usro-
TaBIMBaTh MPUBA3HYIO CUCTEMY B BHJE IOIMCHAcTa

(cm. Puc. 3 u [2]). B aTOM ciyuae BHE 3aBHCHMOCTH OT
HANpaBJICHUS] ¥ CKOPOCTH BETPA BCE KAHATHI MPHUBSA3-
HOW cucTeMbl OyIyT HArpy’keHbl paBHOMEPHO. JTO
cBOMcTBO nonucnacta. [Ipuuém 1o 3aganHoM B pacuéte
CKOpPOCTH BETPa M COOTBETCTBYIOIICH €il N30BITOYHOM
MOAbEMHON CHJIe KOHCTPYKIHS AaXKe HE OTKIJIOHSIETCS
oT BepTukanu. PaccMorpum pucyHok -3. Ha pucyHke
ciieBa n300pak€H OTNENBHBIH KOHCTPYKIMOHHBIH dJ1e-
MEHT (OTICNBHBIN MPUBS3HOW a’pOCTaT), U3 KOTOPHIX
HabMpaeTcss KOHCTPYKIUS JTH000# TpeOyeMol MOIIHO-
ctiu. KOHCTpyKIMS 3JIeMEHTa COCTOMT U3 TEINEBOU
0007109KH -1 ¥ TPUBSA3HON MOJMCIACTHON CHCTEMEI,
n300pak€HHON Po30BBIM IBeTOM. Ha moBepxHOCTH
000JI0UKH a’pOCTaTa C COJIHEYHOW CTOPOHBI pacroia-
raloTCsl COJIHEUHble NMaHenu -2. B pame, npuBsisaHHON
Ha BECy K IreneBoi 000J104Ke, KpersiTcs BeTporeHepa-
TOpHI 3.
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Ha pucynke -3 cmnpaBa moka3aHa cxema COOpPKH
KOHCTPYKIMH TpeOyeMOl MOITHOCTH W3 3JICMEHTOB
n300paXEHHBIX Ha pPUCYHKe -3 cieBa. s mpumepa
n300pakeHa MHUpaMuJabHas KOHCTPYKIUS BBICOTOM
4-e xunomerpa, Bitoyaromas 30 -Tb HECYIIUX reiue-
BBIX 000JI0UEK.

[lnomans MOBEPXHOCTH TMOJ MHPAMHIATEHOM
KOHCTpyKIHeii coctanset nopsaka 20 -u xu?. Ho ona
MPaKTUIECKH ITycTas, T.K. 3aHATa TOJBKO (QyHIAMEHT-
HBIMH SKOPSMH KOHCTPYKIMH. PyHIAMEHTHBIX IDIO-
magok Oyzner 25 mryk (Puc. 3 cnpasa) Ha 20 kBampart-
HBIX KuJoMeTpoB. ITnomane mox KOHCTpyKUUEH MO-
JKeT OBITh HCIIOJIH30BAaHA B XO3SHCTBEHHBIX HEIISX.

CrenaeM OLEHKY OOeCIeUeHHs! SHEPreTHYECKUX
BO3MOXKHOCTEH JUIS OTIEIBHOTO KOHCTPYKIMOHHOTO
JJeMeHTa, H300paxxéHHOro Ha Puc. 3 cieBa n nupamu-
JATbHOW KOHCTPYKIHUH YIS JUAMETpa a3pocTaTra paB-
Horo 200 meTpoB. Mbl nprHUMaeM GopMy 000JIOUKH
a’pocTaTa MapoBOil C HEIbI0 YIPOLICHUS YHCICHHBIX
oreHOK. [lens cTaThu - moka3aTh BO3SMOXXHOCTH BBICOT-
HOM conHeyHOW U BeTporeHepauuu. OTCroa YUCIIEH-
HBIE OIICHKH OyAyT TPUOMIKEHHBIMH. DTO HE KOH-
KPETHOE TPOEKTHOE peIlIeHHe, Iie TPeOyeTCsl CKPYILy-
né3Hast TOYHOCTD.

[omHpIit 00BEM TeMMEBOTO IIapa MpU JUAMETpPE
200 METpOB COCTABUT :

V=1 4 D% =1 4 :314-200° = 41866671°.

IInomanp BHeUIHe MOBEPXHOCTH Iapa (Hecyuien re-
JTUEeBOM 0001104KH):
S =2D?% =314-200% =125600.°. Tpunumacew
IUIOLIAJIb COJIHEUHBIX MaHenei paBHO# 1/4 miomanu
mrapa, T.e.JIOBEPXHOCTH Ha KOTOPYIO MajaeT COJHeY-
HBIN CBET.

Se.n. = 31400 m2. KI1J COBpPEMEHHBIX MaHeNeH 10-
cruraet 20% U MOIIHOCTb CHUMAaeMas ¢ 1-ro a2 1mo-
BEpXHOCTH cocTaBisier npumepHo 200 BatT. [Ipumem
cpenHecyTouHyo MomHocTh B 100 BarT, T.K. HOYBIO
COJIHeUHast TeHepanusi He paboraer. CpenmHsist MoII-
HOCTh COJIHEYHOM HHEPTHUU B TEUCHUHU CYTOK CHHMae-
Masl ¢ IOBEPXHOCTH mapa guamerpoM 200 u? coCTaBuT:
Nen = 3,14 Mem.

Teneps olleHNM MOITHOCTH BETPOTEHEPALNH, KO-
TOPYIO 00ECIeUUT KOHCTPYKI[HOHHBIN 3JIEMEHT, U300-
paxénnbiil Ha Puc. 3 cnea. OueHky npousBeaéM 1o
COBOKYITHOW MOIITHOCTH M BECOBBIM XapaKTEPUCTHKAM
BeTporeHepaTopoB Enercon E-126, mogsemeHHbIX Ha
KOHCTPYKIIMOHHBIM »1eMeHT. Berporeneparop Ener-
con E-126 nmeet mormHOCTE - 7,58 Mem. O6mmii Bec
KOoHCTpYKuuH - 6000 ToHH. B TOM uncne Bec GeTOH-
Horo ¢yHmameHTa - 2500 TorH. Bec camoro Berpore-
HepaTopa - 2800 TOHH, B TOM YHCIIE BEC JIEKTPOTeHe-
paropa - 220 TOHH, Bec poTopa C JomacTaMu - 364
TOHHBL. Bec paboumx opraHoB (37eKTporeHepaTopa u
poTopa ¢ JonactaMu) coctaiser 584 ToHHbI. [lycTh
BMecTe ¢ moaBecHou cuctemoit oyaer 700 - 800 ToHH.

OmpenenyM NoABEMHYIO CHITy pabodyero o0béma
reJIMeBON 000JIOUKH a’pocTaTa OT/eIbHOTO0 KOHCTPYK-
TUBHOTO 3JieMeHTa. Pabounii 00bEM Hecymiedt 000-
JIOYKH 3aroJiHsgeM renueM. [ yBeaudeHus Hai&xXHo-
CTH TeJIMeBOH 000JIOYKH Ha CIIy4ail OpbIBa, 3aII0JTHAM
pabounii 00BEM remueBol 000JOUKH OOJBITUM KOJIH-
YECTBOM TENMEeBBIX MIAPOB Mayioro amameTpa. Ecmm

JUaMeTp MaJIbIX TeJIHEBhIX MapoB MPUHATH PaBHBIM 20
METpPOB, TO JUIA 3alOJHEHUS Iiapa nuameTpoMm B 200
MeTpoB motpedyercs 900 manbix mapos. [lpu gua-
MeTpe Maibix mapoB B 30 meTpoB motpedyercs 270
MaJbIX IapoB. MaTepuan 00OJOYKH MAaJlbIX IMIApOB
3alMET YacTh Mojie3HOro oOBEMa aspocrara. bymyT
BO3MOKHO WM JIPYT'HE MPUYUHBI CHIDKCHHSI TI0JIE3HOTO
00béma. C yuérom 3Toro cHmkaeM Ha 10% moJe3HbIH
00BéM. OTciona pabounii 00BEM TeareBoil 000I09KH,
obecrieunBarOIINit MOIBEMHYTO cuiy:

V, =09V =0,9-4186667 = 3768000x:°.

C y4uérom 3TOT0 MOIBEMHAS CHJIa TEeIHEeBOi 000-
JIOYKH a3pPOCTaTa COCTABUT:

FO9 —(p, =), -
=(1,2047-0,1785) -3768000 =
=3866721xz ~ 3860mn.

Orta noabEMHAs CUIIa, 32 BBIYETOM BECa relreBOn
000JI0YKH, Beca MPUBSI3HONH CHCTEMBI W U30BITOUHOM
CWJIBI JUIs1 YPABHOBEILIMBAHUS BETPOBOM HAIPy3KH, NAET
BEIMYMHY I[OJIE3HOTO Beca pa3MellaeMOro Ha KOH-
CTpyKTHBHOM 3neMmenTe (Puc. 3 cnesa).

OmnpeznennM BETPOBYIO HArpy3Ky Ha HECYILYIO re-
JUEBYIO 000J104Ky auameTpom 200 M.

JlmHaMHUEeCKyI0 BETPOBYIO HArPY3KY Ha LIap Olle-
HUM KaK Harpy3Ky Ha IUIOCKOCTh OOJBIIOTO Kpyra
mapa. [Imomans BeTpoBOW HArpy3KH, IUTOMAaab OOJb-
LIOTO Kpyra COCTaBUT:

S 6emposoil _ T D_2 _ 3'14 (ZOOM) 2

Hazpy3Ku 4

=3140002:

JluHamuueckoe JaBiieHHE Ha OJUH KBaJIpaTHBIA MeTp
IO TIPH CKOPOCTH BeTpa B 12 M/cek omnpeaenum

o opmye: P()

UH.

2
:v_ng —86,711a:

CkopocTh BeTpa HaxoauM u3 rpaduka Ha Puc. 1.
CkopocTb BeTpa ISl IMpaMuIadIbHON KOHCTPYKITUH Ha
Puc. 3 cnpasa mensiercst ot 7 1o 12 m/cek. B pacuére
NPUHAMAaeM MaKCHMaJIbHYIO CKOpOCTh 12 M/cek, T.e.
O6onee kéctkue ycnous. OOmas auHAMUYECKas

Harpyska Ha map COCTaBHT:
(2000 __ 6empogoii .

P =P, SHWIMW ~ 272mnmn. Mogpémuas

CUa, YPABHOBEIIMBAIOIIAS  [AHHYI)  BETPOBYIO

Harpy3Ky IOpH yrje HakjoHa KaHaTOB K MOBEPXHOCTHU
3emim B 60° cocrasut 470 TOHH.

st nosicHeHUs1 MeXaHU3Ma BO3HUKHOBEHHUS PaB-
HOBECHOT'O IMOJOXEHUSI KOHCTPYKLHMHU IPH BETPOBBIX
Harpy3kax, MpeJicTaBlIeHa BEKTOpPHAS AWarpamMma CHl,
n3o0pax€nnas Ha Puc. 2. VI3 nuarpaMMbl BUIIHO, YTO
PaBHOBECHOE COCTOSIHHE KOHCTPYKIIHS MPUHUMAET B
CUTYaIliH, KOT/Ia PaBHBI IPOEKIINH U30BITOYHOM MOTb-
€MHOM CHJIBI U JJUHAMUYECKOW BETPOBOM CHUJIBI HA JIH-
HUIO TIEPIICHIUKYIISIPHYIO HATSHDKHOMY KaHATy C HaBET-
PEHHOIT CTOpOHHI (KpacHbIe cTpenku). [Ipu Hem3MeH-
HOI BETPOBOI Harpy3Ke ¢ yBeJIMYEHUEM YIJia HaKJIOHA
KaHaTa C HaBETPEHHON CTOPOHBI, TpeOyeTcs BCE OOIIb-
masi u30bITOYHas MoAbEMHAs cuna. Jlnsa 3amaHHOW B
pacuére cuiibl BeTpa KOHCTPYKIMSI COXPAaHAET HEW3-
MEHHO€ BEpPTHKAIbHOE MOJO0XKEHHE, COOTBETCTBYIOLIEE
0e3BeTPeHHON Mmorofe. JTO BAXKHO AT pa3MEIleHHS
COJTHEYHBIX MaHeJIeH U TOJIBECKH BETPOTEHEPATOPOB.
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[TpoBoawIIHCh OIIEHKHU IS TETUEBO 000JI0OUKH B
200 m u Beicote koHCcTpyKImu B 1000 M. B pacuérax
UCIIOJIb30BAIUCh CTAJbHBIE KAHATHI C 3-X KPATHBIM 3a-
[acOM NIPOYHOCTHU NPUBSI3HON CUCTEMBI. Y YUTHIBAJIUCH
3aTpaThl NOABEMHON CUIBI A KOMIIEHCAI[MH BETPO-
BBIX Harpy3ok. Jlaske 1ist TAXKENBIX CTaNbHBIX KAaHATOB
BEIMYMHA TOJIE3HOT0 Beca pa3MellaeMoro Ha OJHOM
KOHCTPYKTUBHOM 3JIEMEHTE COCTABISIET OO0JIee THICSIUN
ToHH. Eciim 3aMeHUTH cTanbHBIE KaHATBHl COBPEMEH-
HBIMH CHHTETHYECKHMH, BEC KOTOPBIX B Pa3bl MEHBIIIE,
a pa3phIBHBIC YCHUIIHS CPABHUMBI CO CTaJIbHBIMH KaHa-
TaMH, TO BEIMYMHA MOJIE3HOTO Beca pa3MeNIaeMoro Ha
KOHCTPYKTUBHOM 3JIEMEHTE COCTABUT KaK MHHUMYM
1500 ToHH. DTOr0 XBaTHUT U JJI Pa3MELICHUS COJTHEY-
HBIX TaHelNei n XoTs Obl 0JJHOTO BeTporeHeparopa En-
ercon E-126. Takum oOpa3oM cyMMapHasi MOIIHOCTb
TeHepUpyeMasl COJIHEUHbIMU MaHEeNIIMU U BETpOreHe-
patopom Enercon E-126 cocrasur 3,14+ 7,58 = 10,7
Mem. TlupamunanbHasi KOHCTPYKIMS, M300paKEHHAS
Ha Puc. 3 crmpaBa umeet 30 -Th TeIHEBBIX 000JIOYCK.
Otciona cyMMapHasi MOIITHOCTh MUPaMHUIATIBHON yCTa-
HOBKHU COCTaBHT:

10,7 * 30 = 320 Magm.

[MpennoxxeHHass mUpaMHOATbHAS KOHCTPYKIUS
BBICOTOH 4-€ KHMJIOMETpa JIETKO MacIiTabupyeTcs a0

BBICOTHI, HAIIPUMEP, 8-Mb KHJIOMETPOB. {1 3TOTO 110-
CTaTOYHO YBEJIWYUTH YUCIO CIOEB a’pOCTATOB 0 8-
MHU. MOXHO MOWTH M 1O JPYroMy KOHCTPYKTUBHOMY
BapuaHTy. YBEIMYHUTb DPACCTOSHUE MEXKIY CIIOSIMHU
a’pOCTaTOB 10 2-X KWJIOMETPOB M, HAIpUMeEp, BABOE
YBEJIMYHUTH pa3Mepsl aspocraroB. [Ipu aTom, ckaxem
JUIs apoBoii popMBbI aspocrara, yBelIn4YeHHE paauyca
BJIBOE NPHUBOJUT K YBEJIWYECHHUIO MMOBEPXHOCTH BUET-
Bepo, a 00béMa B BoceMb pa3. COOTBETCTBEHHO POCTY
00BEMa yBETMUNBACTCS TPY30MOABEMHOCTD a3pOCTaTa
1 SKOHOMHUYecKast 3pPEeKTHBHOCTh ycTaHOBKU. K Tomy
’K€ POCT Beca CaMOM KOHCTPYKLMH PE3KO OTCTaéT OT
pocra moxbéMHOM cuiel. CleoBaTeNbHO TeJHeBast
obomouka nuamerpoM B 400 m 00eCHEYUT MOIIHOCTH
COJIHEUHbIX Oartapeii B 12 Mgm, a MOIITHOCTH BETpOTe-
Hepatuu 10 60 Mem. CymmapHast MOIHOCTb IMUPaMHU-
JaJbHOM KOHCTpYKIMHU Ha Puc. 3 crnpaBa MOCTHrHET B
sToM Bapuante 2160 Mgm.

Jnst Gonbiieit 3¢)(heKTUBHOCTH HMCHOJIBb30BaHUS
3eMHOIl TOBEPXHOCTH, yBeIW4deHUs 3(dexTHBHOCTH
HCTIONIB30BAHMS IIOTOKOB COJTHEYHOW M BETPOBOH HHEP-
TMM TIpEIJIaracTcsi BHICOTHAas KOHCTPYKLIHUS B BHIE
SHEPreTUIECKON CTCHBI, N300pakEHHO Ha Puc. 4.

Puc. 4. Dnepeemuyeckas cmena.

OnHa mosy4aeTcsi MociieI0BaTeIbHBIM pa3Melle-
HHeM nupamuj (0003HaUYEHb! KUPHBIMU JIMHUSMH) U
3aroJIHEHUEM TIPOCTPAHCTBA MEXTy MUpaMHUIAMH J10-
MIOJTHUTEbHBIMH TeIMEeBBIMH 000s0uKkaMu. J{nnHa ta-
KHX KOHCTPYKIIMH MOXKET JOCTUTATh AECSITKOB M COTEH
KuioMeTpoB. Hampumep, B TpHOpe:KHOH MOpPCKOI
30He (Ha MenKoBoAbe) Hunepmannos, Uit KOTOPBIX
npuBeNEH TpaduK BETPOBBIX HAarpy3oK C BBICOTOM
(Puc. 1), pazmecTiM 3HepreTH4ecKyto creny u3 20-tu
mupamMuI. JTa KOHCTPYKIMA pacTsHeTcsd Ha 184 kuio-
MeTpa U OyneT coctosTh n3 790 renmeBrIX 000JI09YeK
muamerpoMm 400 MeTpoB. YUHTHIBas, YTO OJHA TeEJIHE-
Bas o0osouka aguamerpom 400 MeTpoB obecrieunBaeT
TeHEepalui0 MHUHUMYM 72 Mem 3NEKTPO’HEPTUH, TO
SHEepreTHYecKasi MOIIHOCTh TaKOW CTEHBI COCTAaBUT
npumepHo 56900 Mem wnu 56,9 I'em. OTMeTuMm, 4TO
CyMMapHasi yCTaHOBJIEHHAsl MOIIHOCTb AJIEKTPOCTaH-
nuit EBpomneiickoro coro3a cocrtaBisieT nopsaka 960
Tem.

JlonoJTHUTENIbHBIE YCIIOBHS IPOMBIIIIIEHHOH 0e3-
OMAaCHOCTH Ul BBICOTHOH 3€N€HON DHEPreTHKH CBs-
3aHbI ¢ pabOTOH Ha OOJBIION BHICOTE U BO3MOYXKHOCTBIO

MaIeHUs TSDKENBIX peaMeToB Ha 3emiro. Kapannans-
HBIM pElICHHEM JIaHHO# MPOOJIEMBI SBJISIETCS] HCIIONb-
30BaHUe OE3II0/IHBIX TEXHOJIOTHH KaK Ha BBICOTE TaK U
npu pabote Ha 3emile, HalpuUMep IpU MPOBEICHUHU
cenbxo3 pabot. COBpeMEeHHBIH yPOBEHb TEXHUKH I103-
BOJISIET 3TO CHIEJIATb.

Okosorudeckasi 6e301MacHOCTh UMEET M TUIIOCH U
MHHYCbl. MUHYCOM CTaHET BHUIMMO Upe3MepHOE CHHU-
YKEHHE MOILHOCTH BETPOBBIX MIOTOKOB, YTO MOXKET Ia-
ryOHO OTpa3WThCS Ha KIMMaTre. 31ech HEoOXOIMMO
MIPOSIBIISITE OCTOPOXKHOCTH. Ho Takoif dakt. Ecim nc-
MTOJIb30BaTh TOJIBKO 5% BETPOBON SHEPTHH, TO 3TO HU
KaK He CKa)KeTcs Ha TII00aIbHOW po3e BETPOB, a MOIII-
HOCTB TIOTPEOJICHHS AIIEKTPO SHEPTHH Ha IIAHETE BO3-
pactéT B 6 -Tb pa3. M 9To ToIpKO BeTporeneparus. Bos-
MOKHOCTH COJTHEUHOM T€HEepaliy €Ilé BhIIIE.

Kparko ocraHoBuMcs eIi€ Ha OJHOI mpobieme.
['ennit ouens Tekyuuii ras, 4To TpeOyeT ero Nnepruoan-
YEeCKOro nomnojHeHus. ['eauii raz qoporoii ¥ NpousBo-
JUTCS Ha CIIeNUaNIbHBIX 3aBOJIaX. XOPOIIUM 3aMEHUTE-
JIEM TEJIUI0 ABISETCA BOJOPOJ, KOTOPBIA MOXKHO MpO-
M3BOJAWTH B CIEIMABHBIX peakTopax Ha mecte. Ho 3To
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B3PBIBOOIIACHBIN T'a3 M €T0 UCIOJIb30BaHUE 3aMPEIICHO.
OpnnHako ceromust B. A3aTsHOM, YI€HHKOM 3HAMEHU-
toro yuyéHoro xumuka CeménoBa H.H., mpemnoxxen
croco0 MHruOUpoOBaHUs ra3000pazHoro Bogopoaa [1],
HCKJTFOYAIOIIXN BO3rOPaHUE U B3PBIB BOJAOPOIO - BO3-
JYIIIHOW CMECH.

3akiouenue

BricoTHas 3enéHas sHepreTHka Ha OCHOBE a’po-
CTaTOB C IIOJINCIIACTHBIMU TPUBS3HBIMH CHUCTEMaMH
TIPAAACT HOBBIH UMITYJIBC PA3BUTHIO SKOJIOTHIESCKH UH-
CTOH BO30OHOBIIsIEMOH YHEpreTHKe. Beé Heodxoammoe
00opynoBaHNEe U MaTEPHAIBI IS Pa3BUTHUS BEICOTHOM
3enEHON SHEPreTUKU B HACTOAIICE BPEMs IPOH3BO-
JATCSA CEpUIHO.
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MHOT'O®YHKIIHNOHAJIBHBIE BOJIOKOHHO-OIITUYECKHUE JATYUKHN TEMIIEPATYPBI
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The use of optical fiber sensors is subject to extreme external influences in the form of vibration, shock and

temperature. The fiber-optic sensor provides temporal and parametric stability of measurements, which are the
choice of this type. The requirement was minimal power consumption, high accuracy and stability of measurement,
integration of several measurements into one sensor. The ability to measure multiple parameters at the same time
is a very important quality indicator. This is due to the possibility of reducing the number of sensors, which reduces
the mass parameters of temperature sensors.

The modular composition of the sensor makes it possible to abandon optical analyzers and carry out further
processing based on standard interfaces, which is very beneficial. The limitation of the proposed methods and
designs is the need for microelectromechanical structures that measure certain physical quantities.

AHHOTaNUA

Wcnonp3oBanue JaTYUKOB Ha OCHOBE ONTHUYECKOI'O0 BOJIOKHA IMOABEPIKEHO OKCTPEMAJIBHBIM BHEIIHUM BO3-
JIEHCTBUAM B BHJE BHOpalny, yoapoB M TEMIEpaTypsl. BOTOKOHHO-ONTHYECKUH TaTINK 00ECIICUNBACT BPEMEH-
HYIO ¥ TapaMeTPUIECKYIO CTAaOMIBHOCTh H3MEPEHHH UTO SBIIAIOTCSA BRIOOPOM JaHHOTO THIA. TpeboBaHneM OBLIO
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MHWHHUMAJIBHOC 3HCpFOHOTpC6J'ICHI/IC, BBICOKASl TOYHOCTh U CTAOMIILHOCTh U3MEPCHUA, HHTET pAlA HECCKOJIBKNUX U3-
Mepe}mﬁ B OOWH JaTYuK. BO3MOXHOCTH N3MEPCHUA HECKOJIBKHX IMapaMETPOB OJHOBPEMEHHO ABJIACTCA OYCHb
Ba)KHBIM ITOKA3aTeJIeM KadyecTBa. JTO CBI3aHO C BO3MOXKHOCTBIO YMEHBUICHUS KOJNYCCTBA AAaTYUKOB, YTO CHHU-

JKa€T MAaCCOBbBIC NApaMETPhI JaTYMKOB TCMIICPATYPHI.

MoaynbHbIM cocTaB JaTyHKa MO3BOJISET OTKa3aThCa OT ONTUYECKUX aHAIU3aTOPOB U MPOBOAUTH JalIbHEH-
1Iy1I0 00pabOTKy Ha OCHOBE CTaHAApTHHIX HHTepdeiicoB. OrpaHnYeHHEM MPEAI0KEHHBIX METOI0B U KOHCTPYK-
U SIBJISIETCS] HEOOXOAUMOCTD B MUKPO3JIEKTPOMEXaHHYECKUX KOHCTPYKIHSIX, U3MEPSIIOLINX ONpeaeIeHHbIe (H-

3UYCCKHUC BCIIMYHHBI.

Keywords: fiber-optic sensor, Bragg grating, combined.
KiroueBble cj10Ba: BOJOKOHHO-ONTHYECKHHA JaTYUK, Bparrosckas pemerka, KOMOMHUPOBaHHBIH.

1. BBeagenue

Brictpo pasBuBaercs pa3paboTKa M OCBOCHHUE
MPOM3BOJCTBA  BOJIOKOHHO-ONTHUYECKUX  JATUUKOB.
Bnaronapst cBoiicTBaM yCTOHUNBOCTHU UCTIONB3YETCS BO
MHOTUX oTpacisix. [lo kiaccupukauuy ¥ TPUHLUITY
paboTHl MOYKHO Pa3JelMTh Ha: YCTPOMCTBA C aMILIH-
TyIHOH MOAYNALUEH XapaKTEepUCTHK CBETOBOIO MO-
TOKa (MHTCHCHBHOCTb, ONTHYECKAs TPAEKTOPHUS) H
YCTPOHCTBA C 4acTOTHO-(ha30BONH MOIYIAIHEH (¢ pe-
meTtkaMu bparra). B mepBom U3 HUX MOZyJsAIus OCy-
LIECTBJISIETCS U3 CTOPOHHUX 3J1eMEHTOB [2]. Takas KOH-
CTPYKIUS CJIOKHA ¥ CAMH JAaTYNKHU HE OTIMYAIOTCS BBI-
COKOM TOYHOCTBIO.

dazoBas MoIyIAIMs TpeOyeT CreraIn3upoBaH-
HOTO TEXHOJIOTHYECKOTO 000PYA0BaHUS IS POPMHUPO-
BaHUS peleTok [3].

He3ameHMMBIM ~ (YHKIMOHAIBHBIM  3JIEMEHTOM
0001 N3MEPUTENBEHON CUCTEMBI, OCHOBAHHOM Ha BOJI-
HOBOI1 perretke bparra (Bragg grating inquirator), sB-
asiercst 3anpocyuk. OH CYMTAETCS CaMBIM JOPOTHM
3JeMEHTOM cucTeMbl. CTOMMOCTh 3ampocuuka SI255
U1t 4 ka”anoB coctaBiseT okono 45 000 monnmapos
CIIA.

Jnst ocHOBHOTO MeToza TnpeoOpazoBaHus ObuLIa
BbIOpaHa KOHCTPYKILIHUS U METOJI IPe0Opa3oBaHus 1aB-
nerus u temneparypsl BOJl ¢ ucnons3oBaHHeM Me-
TOJIa AMIUTUTYTHOH MOIYJIALIUH.

2. OG30p JauTepaTyphl U TOCTAHOBKA MpO-
01emMbl

3nechk [1] omucaHbl COBpEMEHHBIE TEXHOJOTHH
CTPOUTENHCTBA  BOJOKOHHO-ONTHYECKUX  JIMHUH
repeiady 1o MPHUHIIMITY BOJIHOBOTO PACTIPOCTPAHEHUSL.
OTO  TakkKe  TO3BOJSIET  YBENMYUTH  II0JIOCY
NPOIyCKaHWs, TIepeAaBas pa3InyHble MOMYJISIINN
CHTHAJOB  TEPerpy3kd IO  ONTOBOJIOKOHHOMY
kabemo[1].

B pabore [4] mpencTaBieHa ONTHUKO-3JIEKTpHUE-
CKasl cHCTeMa JIs HaOIIoAeHHUS 32 COCTOSHHUEM TpaX-
JAHCKHX, a3POKOCMHUYECKUX M MEXaHHMYECKHX CTPYK-
Typ, B KOTOPOH HCIOJIB3YETCs METOJ IUHAMUYECKON
JEMOIYIALNH CIIEKTPATbHBIX IIEPEX0J0B B IaTUNKAX C
BOJIHOBOH pemeTkoit bparra. beuto nmokasano, 4ro 06-
MUHA MOJXOA K CEHCOPHOMY OIPOCY BKIIIOYAET Hepe-
Jlady MIMPOKOIOJIOCHOTO UCTOYHMKA CBETA 4epe3 Jat-
YUK U OTCJIEKHMBAHUE CHEKTPa CBETA, OTPAKEHHOT'O OT
BEP.

Henocratkom 3TOro Merona sIBISIETCS €ro Bpe-
MEHHas ¥ TeMIepaTypHasi HeCTaOMIFHOCTh U3-3a KOJIe-
0GaHMi IIEKTPOPU3NIECKAX XAPAKTEPUCTUK IEMOMIY-
nsaropa.B pabore [5] ommcaHbl BOJOKHAa Ha OCHOBE

BEBP, oOpa3zyronuecst B MEKPOCTPYKTYPHUPOBAaHHOM BO-
JIOKHE C BBICOKOH CTEIIEHbIO MPENIOMIICHHS], ITOBBIIIA0-
e YyBCTBHUTEIBHOCTH K Jedopmannu. CTOUT oTMe-
TUTb, YTO TOT JU3aMH CIOXKEH U €ro TPYJHO BOCIPO-
U3BECTH.

B pabore [6] npuBeeHbI pe3yabTaThl pa3padoTKH
U peanu3aiyy HUQPOBEIX MOAEIeH KOHCOJIBHOTO JIaT-
YHKa TEMIEPATYPhl TUIIA, HCTIOJIB3yEMOT0 B a3pOANHA-
MHUECKOl TpyOe. B HeM 4nclieHHBIE MOJICNN CPaBHH-
BAIOTCS C HKCIIEPUMEHTAIIBHBIMU PE3YIIbTaTaMH.

Taxoke [7] onucaH U MOKa3aH JByXIapamMeTpuie-
ckuii BO/I na ocHoBe BBP, KOTOpBII KackagHO coenu-
HEH CO CTpPyKTypoil mHTepdepomerpa Dadpu-Ilepo
JUIS OJTHOBPEMEHHOT'0 U3MEPEHHUs TEeMIIEPaTyphl U 1aB-
JICHUA rasa.

B paGore [8] omucana KOHCTPYKIMS OCHOBaHHas
Ha B3aUMOJICHICTBUU ONTHYECKOTO H3IyUYEHHUS C MEM-
OpaHo¥, MPU KOTOPOI U3MEHACTCS KPUBU3HA KOJICI] OIl-
THYECKHX BOJIOKOH. DTa KOHCTPYKLUS HE OUYCHb CTa-
OnbHA BO BPEMEHHM M 3aBUCHT OT TEMIIEPATypHI.

[9] mokazaHBI pe3ynbTaTHl M METOIBI CTAOMITH3a-
LM TTapaMETPOB JaTYNKA HA OCHOBE TEPMOCTAOMIN3a-
LUK ¥ TOAroHKU. Onepanny TepMUYECKO cTaOmIm3a-
LM 1 PETYINPOBAHUS BBIIOIHSAIOTCS TPU COOPKE U UC-
IBITAHUY JATYHKOB, YTO YBEJINIUBACT TPYIOEMKOCTb
CHIKAeT CTa0MIIBHOCTb.

BONBIIMHCTBO M3BECTHBIX HAYYHO-TEXHHYECKUX
ny6nukaruii nmocesimieHo BO/I, KoTopble MOCTPOSHBI
Ha ocHOBe BBP ¢ ucnosb30BaHuMEM pas3iU4HBIX KOH-
CTPYKTHBHBIX M TEXHOJIOTHYECKHX METOHOB. Takue
TEXHOJIOTHH MOTYT OBITh: JISTHPOBAHHE KBAPIIEBBIX BO-
JIOKOH Pa3JINYHBIMU JI00aBKaMH; HAJIMYKE COSMHEHNI
C ONTHYECKHMH XapaKTepPHCTHKAMH, KPOME ONTHYe-
CKOT'0 BOJIOKHA; JIa3epHBIE JIerupoBanHble o6nactu.Oc-
HOBHBIMH HEJIOCTaTKaMH 3THX HUCCIIEJOBaHUN U pa3pa-
OOTOK SIBIISIFOTCS CIIO’KHOCTH KOHCTPYKLIMH M HEOOXo-
JUMOCTh  JIOPOTOCTOSIIIETO  OOOpPYAOBaHHS U
MPOrPaMMHOTO OOeCTIeueHusl.

Ha mpaxTike wucrons3yroTcs IBa HANpPaBICHUSA
MTOCTPOCHUS OTITMYAIOIINECS TPUHITUIIAMU MOIYIISALINT
ONITUYECKOTO W3IYYCHUS: aMIUTUTYAHAS U (pa3oBas ga-
crota [6].

B Metone pacnpeneneHHOro 30HIUPOBAHMSA BCE
BOJIOKHO WJIM €r0 4YacTh JEHUCTBYIOT KakK IPOBOJHHK
CHTHaJla U JaT4UK. B 3TOM MeTo/e MOXKHO HCMOJIB30-
BaTh BOJOKHO C HENPEPHIBHONH 000JIOYKOM, YyBCTBH-
TEJILHOE K MapaMeTpy U3MEPEHHs], a TAK)Ke BOJIOKHA C
HECKOJIbKUMH TYBCTBUTEIHHBIMH OOOJIOYKAMH, OTHAE-
JICHHBIMH APYT OT JIpyTa.
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KoHCTpYKIHMS M TEXHOJIOTHS ITO3BOJIIOT 3HAYH-
TENBHO CHU3UTH BHYTPEHHUE MEXaHUUECKHE HApsDKe-
HUS Ha JATYMKE U TEM CaMbIM IIOBBICHTh CTa0MIBHOCTh
KOMOMHHUPOBAaHHBIX JATYMKOB B OKCTPEMAIIBHBIX YCIIO-
BUAX dKcIutyatanuu [13].

[IpennoxkeHa olleHKa BO3MOKHOT'O JHana3oHa u3-
MEpEeHUI CMEIIEHUsT ¥ CKOPOCTH Pa3IMYHBIMH METO-
JlaMH, B YaCTHOCTH NIPUBEAEHBI MPUMEPHI OPM TOKa,
KoJIeOaHN MHTEHCUBHOCTH MHTEP()EePEHINOHHON Kap-
THHBI, CIICKTPAIBHBIX XapaKTEPUCTHUK JIA3EPHOTO U3ITY-

yaress 1 ucronb3yembix BEP [14].
I

¥ \

7

Copemennsle BOJl TO3BOJISIOT W3MEPSTh BCE
(u3nyecKkre BEIUYHMHBI U TTapaMeTphl JBIXEHUs. Bes
TEXHHUKA YHIOCKOITUH OCHOBaHA HA HCIIOJIb30BAHUH OII-
THdeckux Jydeit [10].

OCHOBHBIMU MCTOYHHKAMH TOTEPU HHGOPMAIHU
B ONTHYCCKUX KaHAJAX SBJISFOTCS TMOTCPU B OMTHYC-
CKOM BOJIOKHE W y3JlaX MX COCIUHCHHUS C DJIEKTPOH-
HBIMU TPE0OPa30BATCIBHBIME OJIOKAMH.

Puc. 1. Onmuueckuii uyscmeumenvHulil 3neMeHm ¢ 00HUM uzeuoom [11]

TeXHONOTHYECKH  AHM30TPONHSA  OTACIBHBIX
YYaCTKOB BOJIOKHA JOCTHraeTcsi 00pabOTKOM BBICOKO-
9HEPTeTHIECKUM JIa3ePHBIM JIy9IOM, KOTODBII mepeme-
IaeTest Mo 3aJaHHOM IporpamMMe U oOpa3yeT obiacTi

C TIOKa3aTesIeM MPEIOMIIEHUS (N3), OTIIMYHBIM OT TTOKa-
3atessl MPEIOMIICHUS] OCHOBHOTO BOJIOKHA (n1) [12].

N\

Puc. 2. Onmuueckuii usmepumenshwiil MOOYIb ¢ MHO20SUDAIOUWUMCS BOIOKHOM

4. 3akJ10ueHune

1. TIpoaHamu3upoBaHBI TPOLEAYPHl CO3TAHUS
BO/] maBnenus n temmeparypbl. OHEH He 00IamaroT
TpeOyeMBIMU TOKa3aTeNIMH HaJEXKHOCTH U yCTOWYH-
BOCTH K BHEITHUM (akTopaM. B cBsi3u ¢ 3TuM 1ipeyia-
raeMblii MOJIYJIbHBIN MOAXO0 K OpTaHU3alluy peodpa-
30BaHus HPU3MYECKUX BETMIHH OYAET TEXHUYECKH OCY-
[IECTBUM U IPUMEHHM.

2. OmpeneneHbl OCHOBHBIE MOKa3aTelN KayecTBa
JUIsl IByX HampaBieHuil natuvkoB BBP, otnuuaro-
MIUXCSI METOJAMH MOJISIIMPOBAHHS ONITHYIECKOTO JIyYa,
13 KOTOPBIX YaCTOTHO-(ha30BbIH TPeOyeT CII0KHOTO arl-
[apaTHOTO M MPOTPAaMMHOTI0 00ECIeUYeHUs, YTO SBJIS-
€TCsl JOPOrOCTOSIIIUM M 4aCTO YKOHOMHMYECKH HEBBI-
rogHBIM. B CcBSI3M ¢ 3THM MeTon mpeoOpa3oBaHUs aM-
TUTATYBI OBIT IPUHAT KaK CaMbIil IPOCTOi U Hanboree
COBMECTHMBIH C CYIIECTBYIONTIMH HHTEpPercamu.

3. Jlns 6a3oBoro mMeTona mpeoOpa3oBaHUs OBLITH
BBIOpAaHBI KOHCTPYKIHUS M crocod mpeoOpa3oBaHUs
nasieHus U Temnepatypsl BOJI ¢ ucnonp3oBaHreM Me-
TO/a aMIUVTUTYAHON MOJYJISILIUU.
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The article presents the problems of mechanization of work in small-circuit areas for the cultivation of
vegetables and potatoes, the general view of the potato digger and its agrotechnical indicators. The world is intro-
ducing mechanization of potato harvesting with the help of potato harvesters, which can reduce labor costs by 3-
5 times. Due to soil and climatic features (high summer temperatures, low relative air humidity, soil compaction
after irrigation), potato harvesters are not widely used in the Republic of Uzbekistan. Therefore, the potato crop is
harvested with the participation of numerous pickers for the manual selection of tubers and loaders. Therefore,
scientific research is required to develop a more efficient method of harvesting tubers that provides the required
quality of work at lower energy costs and greater productivity. To solve this problem, an energy-saving potato
digger has been developed that reduces the loss and damage to potato tubers.

Keywords: Motoblock, potato digger, potatoes, frame, landing, speed.

In the Republic, due to the lack of small-scale
mechanization for working in small-circuit areas, many
operations for the cultivation of vegetables and
potatoes are carried out manually, which is associated
with an increase in labor and material costs. In

developed foreign countries, when growing food crops
in small-circuit household plots, mobile small-scale
mechanization tools are widely used [1, 2].
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Taking into account the above and the solution to
this problem, we have developed an experimental sam-
ple of a potato digger for a walk-behind tractor to per-
form agricultural technological processes for growing
vegetables and potatoes on small-circuit land and
household plots of farmer and farm enterprises that
most fully meet the agricultural conditions of the Re-
public [3, 4, 5].

A potato digger is a structure consisting of a body,
a conveyor, a knife (ripper), lugs, a wheel axle and
conveyor shafts. In front of the case, there is a rack with
which the potato digger is attached to walk-behind
tractors of various models. On the side walls, there are
holes for fastening and adjusting the knife, as well as
holes with plain bearings for installing the conveyor
shaft and wheel axle. The wheel axle has holes for
positioning and fastening the lugs and a gear wheel for

transmitting torque through the gear to the conveyor
shaft. On the conveyor shaft, there are sprockets that
engage with the conveyor bars, thereby setting it in
motion. Optimum tension of the conveyor is achieved
with the help of a tensioner and a driven shaft, which is
installed in the grooves of the housing [6, 7].

Experimental studies were carried out jointly with
four organizations: KXMITI, OAO "BMKB-
Agromash”, UzGCITT and the Research Institute of
Vegetables, Melons and Potatoes (NIIOBKIiK).

The tasks of the research included the determina-
tion of agrotechnical indicators (losses and damage to
potato tubers) of the work of a potato digger. In the
tests, the qualitative indicators of the potato digger
were studied. The figure shows the process of operation
of a potato digger (picture.).

Pic. Type of potato digger in the workflow

Characteristics of the test conditions are given in
table.1, and the test results were processed and summa-
rized in table. 2 and 3.

According to the program, the following indica-
tors were determined during the testing process:

- degree of soil separation;

- loss and damage of tubers;

- traction resistance of the potato digger;

- fuel consumption.

The results obtained in the tests are shown in ta-
bles 2-3.

The test results show (Table 2) that at the tested
speeds, the degree of soil separation in the experimental
energy-saving potato digger was 79.8-83.8%. This is
ensured by the destruction of soil clods by support-clod
breaking devices.

Table 1

Characteristic conditions holding tests

Ne Name indicators Meaning indicators
1 | Time tests June 2022
2 | Variety potatoes Santa
3 | The biological yield of tubers, t/ha 19,6
4 | State haulm semi-dry
5 | Height comb, cm 19,4
6 | Maximum tuber depth, cm Nineteen
7 | Width spacing, cm 70
8 | Microrelief Weakly expressed
9 | Soil type and mechanical composition Serozem, medium-heavy loamy
10 | Relief Smooth
Soil moisture by layers (sm), %:

1 0-10 14,9

10-20 15,5

20-30 17,3

Soil hardness by layers (sm), MPa:

12 0-10 0,94

10-20 141

20-30 192
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The data of Table 2 show that the use of an energy-saving potato digger increases the completeness of potato
harvesting by 5.2-7.2% and reduces damage to tubers by 5.5-8.8% due to the destruction of hard soil lumps and
minimal digging of the potato layer before transferring them on separating organs, as well as intensive separation
in the main soil elevator and laying potato tubers with a minimum fall height.

Table 2

Agrotechnical performance indicators of the compared potato diggers for soil separation

Indicators Serial potato digger Experimental potato digger
Unit movement speed, m/ s 0,4 0,8 0,4 0,8
Degree separation soil , % 69,3 64,1 83,8 80,2
Completeness of digging out tubers ,%:
10,8 8,6 3,6 31
Damage tubers, %, by mass 7,8 9,2 2,3 2,6

The results of processing the obtained data show
(Table 3) that the traction resistance of an energy-sav-
ing potato digger is 19-21% less compared to a serial
potato digger. This is explained by the fact that the side
disks of the experimental support-clod breaking device
cut the slopes of the potato bed (the zone of greatest
resistance) and thereby reduce the resistance of the cut
tuberous soil layer when it is lifted to the elevators, and

also reduce the amount of soil entering the main eleva-
tor of the machine.

In addition, when passing along the crest, elastic
rods with a roller destroy the surface layer of the potato
bed and the soil clods lying on it.

Further, the reduced sectional plowshares dig out
the rest of the potato bed, as a result of which the load-
ing of the working bodies is reduced.

Table 3

Energy performance of compared potato diggers

potato digger

Indicators Serial potato digger

Experimental energy-saving potato digger

0.40.8
1,11,3

Travel speed, m/ s
Traction resistance, kN

0.61.0
0.751.10

To take the minimum amount of soil mass, the
width of the intermediate share is smaller compared to
the width of the main shares, and it is located in the row
spacing. During operation, the intermediate plowshare
does not dig out the side zone of the potato bed and the
zone between the rows with the highest density, but
only picks up the fallen tubers from the row spacing and
directs them toward the main elevator. The main plow-
shares dig only that part of the ridge in which the potato
tubers are placed.

Further, the soil transferred to the elevator with the
help of wavy rippers is destroyed, most of it is sifted
out, and the tubers and the remaining soil are fed to the
swather, where the remaining part of the soil is sifted,
with the help of the swather the potato tubers on the
ground are collected in a heap.

The advantages of the proposed energy-saving po-
tato digger are that the use of these working bodies re-
duces the flow of excess soil along with lumps on the
separating working bodies, thereby reducing the load-
ing of working bodies, improving soil separation, re-
ducing the loss and damage of tubers, labor costs, as
well as traction resistance.

From the data of Table 2, it can be seen that
during digging, losses and damage to tubers are re-
duced due to the destruction of hard soil lumps and
minimal digging of the soil of the potato layer before
transferring it to the separating organs, as well as
due to intensive separation at the main elevator.
These indicators meet the requirements of the TOR.

The advantages of the proposed potato digger lies
in the fact that the use of the recommended parameters
reduces the metal consumption, reduces their loading

and labor costs, losses and damage to potato tubers, and
improves the quality of work.

Conclusion

The results of field tests in the experimental farm
showed that the agrotechnical performance of the tested
potato digger meets the agrotechnical requirements.
The development of a potato digger for digging up
potatoes on small-cultivated land plots of farms and
dekhkan farms eliminates labor costs and solves
problems in this industry.
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The cultivation and harvesting of potatoes is traditionally based on single-machine units, which is accompa-
nied by multiple passes of equipment across the field, an increase in material and labor costs. The article presents
the development prospects for the development of multifunctional units with a combined mounted and multi-
threaded use of engine power. Due to the use of combined units, increased functionality of individual machines
that are part of these units, the labor costs of machine operators, field workers in the main and auxiliary operations,
as well as the consumption of fuel and lubricants, are significantly reduced.

Keywords: Potato growing, tiller, potato digger, energy intensity, resource-saving, front mounted machines,

combined units.

The potato is the fourth largest food in the world
after wheat, corn and rice. As a valuable source of high-
quality protein, vitamins, minerals and carbohydrates,
potatoes are one of the main food of plant origin for
humans in some countries.

Growing and harvesting potatoes is an important
part of the agricultural industry of the Republic for
providing the population of the Republic with potatoes
of its own production, while much attention is paid to
the development of a complex of modern highly effi-
cient and resource-saving technical means that ensure
the cultivation and digging of potatoes with minimal
energy consumption. The Action Strategy for the Fur-
ther Development of the Republic of Uzbekistan for
2017-2021 outlines “...further strengthening of the
country's food security, expanding the production of
environmentally friendly products, a significant in-
crease in the export potential of the agricultural sector;
optimization of areas for growing potatoes and other
vegetable crops by reducing land plots intended for cot-
ton and wheat. To accomplish these tasks, it is neces-
sary to develop a set of machines for growing and har-
vesting potatoes, which ensures the required quality of
work in the soil and climatic conditions of our Republic

with minimal energy consumption, this will reduce im-
ports due to the localization of production, which is one
of the important tasks [1].

The pace of development of potato growing
should make it possible to fully meet the needs of the
population for this product. Currently, the production
of potatoes in farms is characterized by high labor
costs, monetary and material resources. This is ex-
plained by the absence of certain types of machines,
and the existing technologies for cultivating and har-
vesting potatoes are traditionally based on single ma-
chine units, which is accompanied by multiple passes
of heavy equipment across the field, an increase in ma-
terial and labor costs and agrotechnical terms of work.

The solution to the problem of reducing labor and
resource costs is possible by modernizing existing
standard technologies for growing potatoes and using
specialized multifunctional multi-machine units in po-
tato growing that perform two or more technological
operations in one pass through the field, using a number
of new machines that improve the efficiency of the in-
dustry.

Based on the results of the analysis of patent infor-
mation materials of foreign experience, it was found
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that multifunctional units with a combined hitch and
multi-threaded use of engine power are used in almost
all agricultural sectors in the preparation of fodder in
animal husbandry, in tillage, in the cultivation and har-
vesting of potatoes and other crops. The reason that
does not allow to completion the combined multifunc-
tional units is the low energy saturation. Particularly
acute is the lack of energy resources that meet the spe-
cific requirements of the cultivation of vegetable crops
and potatoes.

Thanks to the financial resources allocated for re-
search and development work, according to the param-
eters and initial requirements of NIIMSX and NI1OBiK
in SKB Tractor was created on the basis of a serial cot-
ton-growing tractor TTZ 80.11, OJSC TTZ, a tractor
under the brand name TTZ-100 SP, a tractor that satis-
fies requirements for use as part of multifunctional
combined units [2]. Vegetable tractor of traction class
1.4 with a power of 77 kW, wheel scheme 4x4, front
and rear wheel track 1400 mm, wide speed range, rear
and front hydraulic systems with a load capacity of up
to 20 kN, as well as front and rear selection shafts
power, sufficient agrotechnical clearance make it pos-
sible to effectively aggregate combined multifunctional
multi-machine units.

Specialists of NIIMSX, NIIOBiK together with
BMKB-Agromash OAO developed experimental mod-
els of front-mounted machines: a soil mill with horizon-
tal active working bodies, a boom sprayer and tops of
the chopper, as well as rear-mounted machines: a re-
versible plow for smooth plowing, a row vegetable cul-
tivator with energy-saving workers organs, potato
planters and potato diggers.

At present, combined units have been created and
are undergoing economic tests, which, without preju-
dice to the agrotechnical and technological quality of
work, can be combined in one pass across the field [3]:

- grinding of plant residues from the previous crop
with a frontal tops-stem grinder and simultaneous
plowing of the soil with a rear-mounted reversible
plow;

- surface loosening of the soil with a frontal soil
mill and simultaneous planting of potatoes with a rear-
mounted potato planter;

- the cultivation of row spacing of vegetable crops
and simultaneous treatment of plants with pesticides to
control pests and diseases with a frontal boom-sprayer;

- harvesting potato tops with a frontal tops-stem
grinder and simultaneous digging of tubers onto the
field surface with a rear-mounted potato digger.

When cultivating late potatoes, the main tillage is
carried out by one combined unit, consisting of a chop-
per of plant residues and a reversible plow, in one pass
across the field. The crop residue chopper is mounted

on the front hitch and the reversible plow is on the rear
hitch of the tractor.

After plowing with a reversible plow, breaking
furrows and tailing ridges are not formed, therefore,
work to eliminate the flaws that are inevitable in tradi-
tional plowing is excluded. Potato planting is carried
out by a combined unit, which in one pass performs pre-
plant tillage by loosening to a depth of 15 cm, planting
potato tubers and forming ridges. During this period,
two-time chiseling of the soil to a depth of 14-15 cm
and thinning are excluded from the traditional set of
fieldwork.

The use of a milling cultivator as part of a com-
bined planting unit, according to experts, allows, when
growing potatoes, to ensure the creation of the most fa-
vorable environment around the developing tuber.

In the most responsible and time-consuming pe-
riod of care for potato plantings, the main task is to
maintain optimal conditions for the growth and for-
mation of tubers throughout the growing season. Even
a one-time violation of air or water regimes leads to ir-
reversible changes in the structure of tuber tissues and
the inevitable loss of yield.

The developed combined tilled unit consists of a
front-mounted universal sprayer and a universal rear-
mounted cultivator-fertilizer allows:

- destroy weeds, break up soil clods, keep the soil
between the rows in a loose state, cut furrows for irri-
gation, apply mineral fertilizers or mixtures of organic-
mineral fertilizers to the soil;

- to produce the formation of full-profile ridges
over rows of tubers up to 22-25 sm high, providing a
loose structure inside and compacted side slopes, which
is important for creating favorable conditions for the
growth and development of potato plants and the accu-
mulation of tubers;

- in any combination with the above operations,
simultaneously spray crops with chemical and biologi-
cal preparations and weeds and soil with herbicides.

Entering the potato fields of combined aggregates,
which make it possible to carry out a wide variety of
combinations of agricultural practices in one pass
across the field, will not only reduce the number of
passes along the aisles of heavy equipment but, most
importantly, will significantly increase efficiency if it
is necessary to carry out urgent treatments that cannot
wait.

The combined potato harvester allows you to com-
bine two operations - topping with a front-mounted
chopper and digging up potato tubers with a rear-
mounted harvester with crop spreading over the field
surface.

A modernized KK-2 potato digger was developed
for harvesting potatoes (picture).
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a) front view; b) rear view; 1 - support-lump-destroying device; 2 - main section shares; 3 - intermediate
plowshare; 4 - wavy ripper; 5 — swather Pic 1. Modernized potato digger KK-2

During the working stroke across the field, the
supporting-clod-destroying device 1 crushes strong
lumps of potato beds and loosens their upper part and
slopes, sectional shares 2 digs in two rows of potatoes
and direct the tuberous layer to the separating rod ele-
vator 3 to separate small soil impurities and partially
tops from the tubers. Wavy rippers 4 installed on the
separator contribute to the completeness of separation.
From the bar separator, tubers with vegetable impuri-
ties and large clods of soil enter the lattice cascade of
the swather 5 for further separation from impurities,
then the tubers are dumped onto the field surface, and

the tapering lattices contribute to the formation of a nar-
row swath of tubers, which are then picked up by hand.

This combination of work in one unit significantly
reduces the time of harvesting and improves the quality
of the food product.

We have also developed a KSN-2 potato digger-
loader, which provides crushing of strong, large lumps
of potato beds and loosening the soil above the elevator,
as well as removing incoming tops and unloading po-
tato tubers onto a vehicle with minimal damage [4, 5,
6,7, 8].

| J%%

1-support-lump-destroying devise with elastic rods; 2-ploughshare;
3- elevator; 4-accumulative asset elevator;
Pic.2. Technological scheme of the KSN-2 potato digger-sorter
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When harvesting potatoes, the developed potato
digger-sorter KSN-2 is designed to ensure the quality
of work and minimum energy consumption. Therefore,
the KTP-2 potato digger-sorter offered by us during the
digging process ensures minimal loss and damage to
potato tubers, as well as reduces labor costs and in-
creases productivity.

The transferred part of the potato bed to elevator 3
is loosened and then fed to the cone-shaped sorter 4.
The tops are removed by the sorter 4, the soil is loos-
ened and the potato tubers are fed to the ground along
the grates of the sorter.

The cone sorter reduces tuber fall rates and as a
result, reduces damage to potato tubers.

The advantage of the KSN-2 potato digger-sorter
compared to serial machines (KTN-2V, KST-1.4) con-
sists in the fact that a clod-destroying device is installed
in front of the plowshare and the overall dimensions are
smaller, as well as a sorter is installed for extinguishing
and falling speed of tubers, as well as simultaneously
sorting potato tubers. This helps to reduce traction re-
sistance, and rub, damage to tubers.

Findings

1. Preliminary comparative assessment of the
main indicators of traditional and recommended to sig-
nificantly reduce the number of passes of machine-trac-
tor units over the row spacing of vegetable crops and
potatoes during the season.

2. Based on the estimated potato sowing area of 10
hectares, per season, working according to the recom-
mended technologies, it is possible to reduce the labor
costs of machine operators when cultivating and har-
vesting potatoes by 45%.
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The objects of research are the designs and manufacturing technologies of a combined fiber-optic sensor. It

is used in extreme operating conditions. The essence of the task is to study the constructive and technological
compatibility of optical and micromechanical principles of simultaneous measurement of several heterogeneous
physical quantities. In this regard, the chosen modular conversion principle solves the problem of combined con-
version

AHHOTAUUA

O6'I)eKTaMI/I HCCICA0BAHUSA SABJIAIOTCA KOHCTPYKIIUN U TEXHOJIOTHUU U3TOTOBJICHUA KOM6I/IHI/IpOBaHHOI‘O BOJIO-
KOHHO-OIITUYECKOI'O AaTYHMKA. On HCIOJIB3YETCA B OKCTPEMAJIbHBIX YCJIOBUAX SKCILTyaTalluH. CYTB 3aJa4i 3aKI0-
HJaceTCd B U3YyUYCHUN KOHCTPYKTHBHOﬁ M TEXHOJOTHYECKON COBMECTUMOCTH ONITHYECKOTO K MHUKPOMEXAHUYECKOI'O
MNPUHIUIIOB OJHOBPEMCHHOT'O U3MEPCHHS HECCKOJbKHUX Pa3HOPOAHBIX (1)I/IBI/I‘I€CKI/IX BEJIMYHMH. B CBSI3M ¢ 3THM BEI-

OpaHHBIN MOYJIbHBIN IPUHIIMII TPe00pa30BaHus penaeT npooeMy KOMOMHUPOBAHHOTO IIPEe0Opa30OBaHMSI.

Keywords: fiber optic, sensor, formation, electro-adhesive, connection, etching, stability, combination of

functions

KiiroueBble €J10BA: BOJIOKOHHO-ONTHYECKUN TaTYMK, (POPMHUPOBAHHUE, FJICKTPOAATE3UB, COSAUHCHHIE, TPAB-

JIeHHe, CTaOMIBbHOCTD, KOMOMHANNS (YHKIUH.

1. Beeaenue

B mHacrosiee Bpemst mpoOiieMa HCCIIeIOBaHUS
BO3MOXXKHOCTH CO3JaHHS HOBOI'O KJIacca JAaTYUKOB IS
OJTHOBPEMEHHOTO M3MEPEHHs Pa3INuHbIX (PU3UUECKUX
BEJINYMH CTAHOBUTCS Bce OoJiee pacipocTpaHeHHoU. B
HacTosiliee BpeMs HanboJiee NepCcreKTHBHBIM Harpas-
JICHUEM SBJIACTCS CO3JAHUE Psiia BOJIOKOHHO-ONTHYE-
ckux gargukos (BOJ).

ITo xmaccuukanuy u MPUHLIUIY AESHCTBHUS BCE
BOJl MOXHO pa3aenuTh Ha YCTPOHCTBA C aMIUIATYI-
HOM MOAyJILIMEH XapaKTEpPUCTUK CBETOBOIO IIOTOKA

(MHTEHCUBHOCTH, ONITHYECKOW TPACKTOPUH) U YCTPOH-
CTBa C 4acTOTHO-(ha30BOH Moxyisiuuer (¢ Oparros-
CKHMH PEIIETKaMH), B KOTOPBIX MOAYJISILIUS OCYIIECTB-
JISIETCS 32 CYET OTPAXKEHHUSI M ITPEIOMIICHUSI JTyda Ha UH-
TepepoMETpHYECKNE  IJIEMEHTHI, BCTPOCHHBIE B
BOJIOKHO.

2. O630p JmMTEpaTyphl M NOCTAHOBKA MPO-
0J1eMbl

Ucrounuku [1-3] ommchIBalOT TOTPEOHOCTH B
JaTYNKax, UX CTEU(HUKY B MPOCKTHPOBAHUH, TEXHO-
JIOTUW | TIOCHeAyIomel dKcmtyatanuu. B cratee [4]
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MPE/ICTABICHBl PE3YJbTAThl HCCIECIOBAaHUA U KOH-
CTPYKLUSI AByXKaHAIBHOTO JaTYNKa JAaBICHUS, B KOTO-
POM J1a3epHbIil Tyd MOLYIUPYETCS 3€PKAIBHO OTpaXa-
IOIIed MOBEPXHOCTHIO UYBCTBUTENBHOM K JaBIICHHUIO
MeMOpaHBbI.

B cratbe [6] npencrasneH psag @OC, kKoTopsie Uc-
MOJB3YIOTCA B MEAMLUHE JUIs Pa3lIUYHBIX YaCTHBIX
npuMmeHeHuit. Otu BOJ[ Henb3sl UCHOIB30BATh B JKC-
TPEMaJIbHBIX YCIOBHUIX, KPOME TOTO, TIPOLIECC UX H3T0-
TOBJICHUS CBSI3aH C OMNEpPAlMAMH NPOQIINPOBAHUSA,
9KCTPAKIMEH MOCiIe HarpeBa KBapIieBOro BOJIOKHA, KO-
TOpPBIE SBISAIOTCSA IUIOXO KOHTPOJIUPYEMBIMH IIPOIIEC-
caMu, 4TO 3aTPyJHSAET UX BOCIPOU3BE/ICHHE.

B cratbe [8] paccMOTpeHBI U IPOAHATU3UPOBAHBI
KOHCTPYKLIMH M pe3yldbTaThl MCCIEIOBaHUI BOJO-
KOHHO-ONTHYECKUX JATYMKOB, OCHOBAHHBIX HAa MHTEP-
(epoMeTprueckux NMpHHIMIAX npeodpasoBanus. [lo-
JpOOHO OMMCAHBI CJIIOYKHBIE MaTeMaTHYECKHE METObI
(hazoBoro mpeoOpa3oBaHUs BHIXOJIHOTO CHUTHAJNA C TIO-
rpemHOCTEIO n3Mepenus 0,053% mpu 280 xIla n nans-
HOCTHU nepenadu ot 2 10 20 kM.

B cratee [9] uccnenyroTcs cyliecTBYIOLIUE Me-
TOJBI U KOHCTPYKINHU BOJOKOHHO-ONTHYECKUX NaTdH-
KOB, TIPIMEHIEMBIX AJISI NCTIOJIb30BAHHS B MEAUIIMHE.
[IprBeeHbI JOBONBHO CII0KHBIE TEXHOIOTHH H3TOTOB-
nenus. HegoctaTkoM sIBIIs€TCS CI0KHOCTB U3TOTOBJIE-
HUS U BBICOKAsi CTOUMOCTB JIaTYHUKOB.

B cratbe [10] omucanbl coOBpeMeHHBIE TEXHOJO-
THM CTPOUTENHCTBA BOJOKOHHO-ONTHYECKUX JIMHUH
nepeAayy Mo MIPUHIMITY BOTHOBOTO PaclpoCTpaHEeHNUS.
OTO TaKKe MO3BOJISIET YBEIHUYUTH IOJIOCY IMPOITyCKa-
HUS, TIepeiaBasi pa3IndHble MOYIISIMH CUTHAJIOB TIe-
PErpy3KH KoJia [0 ONITOBOJIOKOHHOMY Ka0eio.

B cratee [13] paccMOTpeHBI METOIBI U3MEPEHUS
CMEUIEHHs U CKOPOCTH ITOBEPXHOCTEH METAJUIMUECKUX
00BEKTOB IMOJ] NEHCTBHEM HMITYJIbCHOIO MarHUTHOTO

BxoaHoe BONOKHO  HavansHuif MOAYNL

MOJIS: C WCIIONB30BaHMEM HHTephepoMeTpa, BOJIO-
KOHHO-ONTHYECKUX OPITTOBCKHUX PELIETOK W IO BENH-
YMHE CMEUIeHUs] n300paxkeHus Kpasi oobekra. [Ipex-
CTaBJICHBI OLICHKN BO3MOXKHOTO JIMAIIa30Ha NU3MEPEHUsI
CMEIIEHHS W CKOPOCTH pa3JIMYHBIMH METOJIaMH, B
YaCTHOCTH, IPUBEICHBI IPUMEPBI (POPM TOKa, (ITYKTY-
AW MHTEHCUBHOCTH MHTEP(EPEHIIMOHHON KapTHHBI,
CIIEKTPAJIBHBIX XapaKTEPUCTHK JIa3ePHOTO M3ITydaTesst
1 FICTIONTB3YEMBIX OP3TTOBCKUX PEIIETOK.

3. MaTtepuanbl 4 MeTOABI

OOBEKTOM HCCIIEAOBAHHSA SIBIISIOTCS METOBI Pa3-
paboTKH ¥ BHEAPEHHUS MHOTO(QYHKITHOHAIBHBIX JaTIH-
KOB Ha OCHOBE KOMOMHHMPOBAaHHBIX BOJOKOHHO-ONTH-
YECKUX HJIEMEHTOB C XapaKTepHUCTHKaMH, OTBEYalo-
LIMMH 9KCTPEMAIIBHBIM YCIOBUSIM DKCILTyaTaluu.

B HacTosiiee Bpemst UCTIONB3YIOTCS ITOJIOCHI C AU~
HOIi BoJTHBI 0K0JI0 0,8 MKM 1 1,5 MkwM. [Ipu BeIOOpE 3716~
MeHTHO# 6a3sl BOC B mepByro ouepens HEOOXOIMMO
yuuThBaTh mpomnyckanue OB Ha paboueil nnuHe
BOJIHBI WJIH B pabodeM Juana3oHe JIuH BoyH. [loTepn
CEpUITHO BBITYCKAEMBIX OINTHYECKHX BOJIOKOH Ha
JuinHe BOJHBEI 0.85 MKM OOBIYHO HE MPEBHIMIAIOT 2—3
nb/xm. [5]

BaxHo, 9TO mpu paccerBaHUU JA3ePHOTO CBETa
ITOMHUMO TIOTJIOIIEHHUS MPOUCXOAUT paccesaue. Ero
MOJKHO BBIPa3HTh C MOMOULIBIO KO3 (HILIEHTa perneii-
HoOro paccesHus. [lo Mepe yBenuueHHs BBICOTHI U
JUIMHBL BOJIHBI 3((eKT paccessHUS yMEHBIIACTCS.
OnykTyanuu nokasarens npesioMiIeHus ((GIyKTyarus
- TEpMHH, XapaKTepu3yIoIuil Jroboe KonebaHue Wi
Mo00€e eprHoanYecKoe N3MEHEHNE ) IPUBOANT K OTpa-
JKCHHIO CBETA PACIPOCTPAHSIOIIETOCS BIOJH BOJOKHA
B Y3KOM JHAaIla30HE [UIHH BOJIH: A - [UTHHBI BOJIHEI CBETa
B BaKyyMe, U N ¢~ 3T0 3P eKTUBHBIHA OKasaTeb npe-
JIOMJICHHS CBETA B BOJIOKHE. [7]

OnTuyeckui kabens

OxoHeyHsld MoayNL

i
-l

Npoueccop T

Buixognoe BONOKHO

Cencophbie 80n0KHa

Puc.1. Cmpyxmypuas cxema 8010KOHHO-0RMUYECKUX OAMYUUKOS

MeTonoM HccIeOoBaHUS SABISETCS aHAIU3 Mpo-
IECCOB IEePEAadn U3IyIEeHHUs B ONITHYECKOM BOJIOKHE U
UX YHCJIICHHOE MOJIETMPOBaHNe. MaTeMaTn4yeckoe Mo-
JISTMPOBAaHNE OCHOBAaHO Ha ypaBHEHHSX IeOMeTpHYe-
ckoii n BonmHOBOH ontukH. [Iporpamma Simulink wuc-
MOJIb30BaJIach AJIS pa3pabOoTKH aHATUTUYECKUX M YHC-
JICHHBIX MOJIEJIEH MPOIIECCOB ITOIKITIOYCHUSL.

Pa3paboTanHBIe METOABI 1 KOHCTPYKIHH TPEOYIOT
JaNbHEHIIero MOJCIUPOBAHUSI C HCIIOJIb30BaHHEM
NporpamMM M MOJIeJiei, OCHOBaHHBIX Ha METOJaX UMH-
taignorHoro  MoxaenupoBanus: COMSOL, Ansys,
Simulink u gp.

VmiynbCHOE yIUIMHEHUE BOJIOKOHHBIX OpAITOB-
CKHUX PEIIETOK PacCMaTpUBAETCs AJIsl TOTO, YTOOBI €ro
MOXHO OBIJIO UCTIONIb30BATh JUIS U3MEPEHHST CMELIICHUS
WM CKOpOCTH AedopManun 00beKToB. OnTHMaNIbHbIE

PEXKHUMBI U3MEPEHHST OTPECIICHBI, BBIMOIHEHO YHC-
JIEHHOE MO/ICITUPOBAHNE BBIXOJHOTO CHI'HAJIA [IPH UM-
MyJIbCHOM YIUTMHCHHU WM CXKATHH BOJIOKOHHOM pe-
LICTKH U IPOaHATM3UPOBaHbl OCHOBHBIC 3aKOHOMEPHO-
cru. [11]

[Toka3aHo, YTO CIEKTPHI KPaeB MOTJIOIICHHUS OIH-
CBIBAIOTCS IPaBUIIOM Y pOaxa. Bbuio u3yueHo temmepa-
TYpHOE TIOBEJICHHE CIIEKTPOB IMOTJIOMICHUS, UCCIIEI0-
BaHBI TEMIICPATYPHBIC 3aBUCHMOCTH YHEPTETHUESCKOTO
TMOJIOKEHUS Kpast OTJIOMIEHNs U dHeprun Ypbaxa. [12]

PaspabGoTaHHas KOHCTPYKITHS W TEXHOIOTHS DIICK-
TPOKJIEEBOTO COEIUHEHHUS TO3BOISIFOT 3HAYHUTEIHHO
CHU3UTh BHYTPCHHHEC MEXaHMYECKHE HANPSDHKCHUS B
JATYNKE U TEM CAMbIM MOBBICUTH CTAOMIBHOCTH KOM-
OWHUPOBAHHBIX IATYMKOB B OKCTPEMAIIBHBIX YCIOBHUSIX
sKcIutyaTanuu. [14]

4. 3akn04eHHe
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1. M3y4yeHue M3BECTHBIX CEHCOPHBIX CTPYKTYp U
METOZOB M3MEpPEHHs I0Ka3ajo MPHUOPUTET KOMOWHH-
POBaHHBIX JATYUKOB B OKCTPEMAJIbHBIX YCIOBUSIX.

2. M3yueHne COBMECTUMBIX METOJIOB MPEOOpa3o-
BaHUs BBIIBIJIO WX HAaWOOJBIIYI0 PACIpPOCTPAHEH-
HOCTh B 00JIACTSAX MHKPO- U ONTOMEXaHHUKH. [ pymmo-
BBIC METO/IbI TPOU3BOJICTBA, UCIIOJIE3YEMEBIC B 3THX 00-

JacTsIX, MO3BOJAIOT  (OPMUPOBATH  CEHCOPHBIE
3JIEMEHTHI C HEOOIBIINMHI pa3MepaMu 1 KECTKUMH J10-
IyCKaMH.

3. Kak nokaszaiu vccie0BaHus KauecTBa Ipeia-
TaeMbIX KOHCTPYKINI MOIYJIbHBIX JaTYMKOB U TEXHO-
JOTHHA WX W3TOTOBJICHHUS, MX IPOU3BOJACTBO (cOOpKa,
KOHTPOJIb) MOXET OBITh OCBOEHO C IOMOIIIBIO MPOCTOTO
TEXHOJIOTHYECKOTO 000PY/I0BaHUsL.

4. [Ipenmy1ecTBaMH MpeJlaraeMoi TeXHOJIOTUH
COE/IMHEHUSI C HCIIOJIb30BAHUEM 3JIEKTPOKIIEEBOTO CO-
€/IMHEHUsI SABJIIFOTCS TapaHTUPOBAaHHAsI CTAOMIBHOCTD
32 CYET OTCYTCTBUS BHYTPEHHHUX MEXaHHYECKHX
HaIpsDKEHUH 1 BO3SMOXKHOCTD COCIMHEHHUS Pa3IHIHBIX
MaJIoradapuTHBIX JeTajeH.
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