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ECONOMIC PREREQUISITES FOR THE DEVELOPMENT OF
LEASING INVESTMENT IN THE REPUBLIC OF UZBEKISTAN

Abstract: This article discusses the economic prerequisites for the development of leasing investment, the impact
of leasing investment on the country's economy. The theoretical aspects of the essence of leasing, various
classifications of investments are also considered, the role and place of leasing in it is determined. A system of
principles of the leasing form of entrepreneurship has been developed, which must be taken into account in practical
activities. A comparative analysis of the concepts of leasing-lease - leasing-loan, leasing-instaliment is made, a
system of leasing functions that should be taken into account when analyzing the leasing mechanism is given. Thus,
the leasing investment mechanism activates the innovation process, improves the financial situation of the lessee
enterprises, and contributes to improving the competitiveness of the national economy.
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9KOHOMMUWYECKHUE NPEANIOCBIJIKH PA3BUTHUSA JIU3NHI'OBOI'O HHBECTUPOBAHMUS B
PECIIYBJIMKE Y3BEKUCTAH

Annomayusn: B oannou cmamve paccmampuearomcsi 9KOHOMUYecKue npeonoCbLIKU Pa3eumus TU3UH208020
UHBECTNUPOBAHUS, GIUSAHUE JUUHES08020 UHBECMUPOBAHUSI HA KOHOMUKY cmpanbl. Tak dice paccmampusaomcs
meopemuyeckue AcCneKmpl CYUWHOCMU TU3UH2A, PA3IUYHble KIACCUDUKAYUY UHEECMUYULL ONPeOeleHa POTlb U MeCHO
quzuHea 6 Hell. Paspabomana cucmema RpUHYUnos JIU3UHZO08OU HOPMbL NPEONPUHUMAMENbCMBA, KOMopble
HE0bX00UMo yuumvieams 8 npaxkmuueckou oesmenvrHocmu. Coenran CpasHUmenbHulll AHAU3 NOHAMUL JTUBUHEA-
apeHObl- U3UHeA-Kpeouma, JU3UHeA-PACCPOYKYU, OAHA CUCHEMA JUUHSO8bIX (DYHKYUl, KOmopwle Cciedyem
yUUmMbBIEAMb NPU  AHAIU3Ee MEXAHUSMA JAu3uHed. Taxkum o00pazsom, JUBUHSOBbLL MEXAHUSM UHEECMUPOSAHUS
AKMUBU3UPYIOM UHHOBAYUOHHBILL  nNpoyecc,  yayuuiaem Qunancogoe  nonodiceHue  Npeonpusmull-
JU3UHEONONyHameretl, CnocobCmeyrom no8bIULEHUIO KOHKYDEHMOCHOCOOHOCMU HAYUOHALbHOU SKOHOMUKLU.

Knwuesvie cnosa: Jluzume, 1u3uH208ble OMHOUWEHUS, UHBECMUYULU, 20CYOAPCMBO, Kpeoum, apeHod,
JU3UHE00ameNb, TUBUHSONOAYYAMENb, NPOU3BOOUMENb, IKOHOMUKA, YCMOUUUBLIL DPOCH, MAKPOIKOHOMUKA,
JUBUH2OBBIL MEXAHUZM, TUBUH2O0BbLI UHCIMPYMEHM, (DYHKYUSL, PACCPOYKA.

BBenenue MpoOJIeMBbI 3aBUCUT OT MHOTHX (PaKTOpPOB. 3HAUECHHUE
OpHoll M3 BaXHEHIIHUX MPOOJIEM COIMATBHO- WHBECTHIIMHA B YKOHOMUKE CJIOKHO TTEPEOLIEHHUTD, TAK
SKOHOMHYECKOTr0 pa3BuTHs Pecryonuku Y30ekucran KaK OHM OKa3bIBAIOT MPSIMOE BIUSHNE HA POCT YPOBHSI
SIBIISICTCSI obecrnieueHue YCTOWYHBOTO 3aHATOCTH M O0BEMa BBIMYCKA MPOAYKIHUU JHOO
SKOHOMHYECKOTO POCTa ¥ IMOBBIIICHWE Ha 3TOW 0aze OKa3aHHs YCIIYT, CTPYKTYPHBIC CIBUTH B Pa3BUTHH
YPOBHS M YCIIOBHil )H3HU HaceneHus. PerieHne atoi MPOMBIIIICHHBIX KOMIUIEKCOB, CHH)XEHHE YPOBHS
~ .
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3aTpaT pasiM4HOrO BHAA PECYPCOB, a TaKKe 4YeMy M CErOJIHs MPENATCTBYET HAJIMYKE YCTapeBIIei

obecrieucHHe
BBIITYCKaeMOM MPOAYKIUH.
Ha  coBpemeHHOM  9Tame  MPOBEACHHS
sKoHOMHYECKHX pedopM B PecnyOmukeY30ekuctan
OTPOMHOE 3HAYeHHEe, MPHUNACTCS CTUMYJIHPOBAHUIO

KOHKYPEHTOCIIOCOOHOCTH

pasBUTUSL OTpaciell MPOMBIIUIEHOCTH, CEIbCKOro
X035HCTBA,MAIOT0 ousHeca u YaCTHOTO
NpEANPUHUMATENbCTBA.  [IPEMOChUTKON  3TOMY

ABJIACTCA  Pa3BUTHUE  JIMBUHTOBBLIX KOMITaHUH n
0aHKOBCKOrO JIM3HMHIa, KOTOPhIC B HACTOSILICE BpeMs
0COOCHHO BBITOAHBI JUIS OTpaciiell 3KOHOMHKH,
COOCTBEHHBI KamuTal KOTOPHIX HE HE BCeria
JIOCTaTOYEHYTOObI,  KyHOUTh  O0OpyIOBaHHE Y
m3roroButesi. B ycnoBusax nedumura pecypcos,
TPAJAULHOHHOTO MEXaHW3Ma OOHOBIICHUS OCHOBHBIX
(oHIOB  0COOYI0  3HAYMMOCTH  IIpHOOpeTaeT
ajanTanys HOBBIX MHCTPYMEHTOB (DMHAHCHPOBAHHS
BOCIIPON3BOACTBCHHBIX mpoueccos, OJJHUM us3
KOTOPBIX SIBJISICTCS JIM3UHT.

ITonck cpencTBHOBBHIIAET PHUCK  YIIYCTUTH
BpeMs, U HHQIIALMSA TOXKE MMEeT CBOE 3HAYEHHE IPH
HaKOIUICHWH, a 3TO OyJeT eme CcrocoOCTBOBATH

oTepe pBIHKA. IToatomy
NpeANPUHIMATEIM3anHTEPECOBAHbI B YCIIyrax
JIM3UHT OBBIX KOMITaHHH, YHHBO3MOKHOCTH
MO3BOJISIOT npuodperaTh COBPEMEHHOE
000pyI0BaHUE.

PazButne IKOHOMHUYECKOTO MOTeHIHaa
VY30ekncraHa B COOTBETCTBHH C COBPEMEHHBIMHU
Tpe6OBaHI/I5[MI/I PBIHKa OCHOBBIBACTCA Ha

TpaHC(HOPMAIIMOHHBIX TPOIECCaX W BO3MOXKHOCTH
MPOU3BONUTh KOHKYPEHTOCIIOCOOHYIO TMPOIYKIIUIO,

MaTCpI/IaﬂbHO-TGXHH‘IGCKOﬁ 63351, 1 BBICOKasA CTCIICHb

u3Hoca  oOopynoBaHus y  Oonblleil  yacTH
MpEANPUATHIH.

JlaHHbIN BUJ OTHOILICHUN OTKPBIBAET
KayeCTBEHHOU HOBBIEBO3MOXXHOCTH JUTSt

WHBECTHPOBAHUS, IIOCKOJIBKY CBSI3aH C OOJIBIINM
000pOTOMKAIIMTANIA 1 ITO3BOJISET IPEAPUHAMATEIIIM
JIOCTaTOYHO ObICcTpO pemarsnpooIeMbl
NpuoOpeTeHnss MMYILECTBa, €ro (puHaHCHpOBaHUS,

CHIDKATD PHUCKIIPEKICBPEMCHHOTO H3HOCA
00opy10BaHus, MOBBIIIATH
KOHKYPEHTOCIIOCOOHOCTEBEIITYCKAeMOH  TTPOTYKIIHH.
Ha nmnpaktuke [aHHBIA PBIHOYHBIM  MEXaHU3M
MO3BOJISIET ~ HETONIBKO  TPHBIEYh B CTPaHy
COBpEMCHHBIC  TEXHOJIOTHH, HO H  YKPCIUThH

MOTCHIUAIIPCATIBHOTO CEKTOpa 9KOHOMUKH.

Ucnonp3oBaHue JHM3MHra Kak HCTOYHHUKA
WHBECTHUIIMH B TEXHHUYECKOE IEPEBOOPYKEHUE
MIPOU3BOJICTBA TI03BOJIAET OCYILECTBIIATH

[eJICHATIPABIICHHBIE KAITUTAJIOBJIOKEHUS C [EIbI0
MOJIyYEHHs] COOTBETCTBYIOIIETO JOXO0/IA, YTO B CBOIO
ouepe/ib ABJISETCS HCTOYHUKOM ITPUPOCTA KAIMTaia U
Z[BI/I)KyI_[II/IM MOTHUBOM OcyH_[eCTBJ'[eHI/ISI HHBeCTHHHﬁ.
Hauynem pa3ObupaTh JaHHBIH  MeXaHM3M  Kak
WHBECTHIIMOHHBIA JIM3MHT, B HAYYHOW JMTEpaType
ompenmensieTcs Kak (PUHAHCHPOBAaHWE C  IEJBIO
pacuIupeHust MpeANnPUHUMATEIbCKUX BO3MOKHOCTEMN
NOTPEOUTENsT W YMEHBIICHHUS EIWHOBPEMEHHBIX
KaIUTaIbHBIX 3aTpat..

Jast  oKOHOMHKH  Y30eKHCTaHa B  IIEJIOM
TIO3UTHUBHBIA PE3yIBTAT JIN3UHTOBOH JESATEIBHOCTH
nposieisiercs B 3 dexre:

I PexT TU3MHTOBOI TeATEIbHOCTH 1/ Y30eKncTaHa

v v

v

1-HapammBaHusA
NMPOM3BOACTBEHHBIX
MOLIHOCTeH, BKJIAJ B
BBII cTpanbl

2-cOKpalIeHHsI CPOKOB
HUX MO/IEPHHU3AIHH
NOCpeCTBOM
NpUuodpeTeHus MAIIUH
U 000py/I0BaHMSA B
JIM3UHT, MOBBILIEHHE
3¢ PekTUBHOCTH

3-yckopeHus mpoiecca
HW3MeHEeHHs] KannTajia u3
32€MHOT0 B
(GyHkunoHUpyOMUii, YTO B
CBOIO 0Yepeb CTUMYJIUpYeT
HHBECTHIHMOHHBIHA CIIPOC CO
CTOPOHBI
NpeINPHHAMATE]bCKOIro
CeKTOpAa, M03BOJIsIeT
pacIIUpPATh BO3MOKHOCTH 151
Ka4ecTBANPOLyKIHH

Puc.1l. OcHOBHOIi O3UTHBHBII 3P (PEKT JTUZHHTOBOI IeATELHOCTH IS Y30eKucTana’

IloaTtomy pelenue

METOIOB

TPOOIIEMBI
pPECYPCOB Ha OCHOBE pEalH3alMd COBPEMEHHBIX
u  ¢opm (uHAHCOBOrO OOCCIECYCHHUS

nedunnTa

1AH}:{piiz’IlIyK B.  Meroponoriuni
OOTpyHTYBaHHAIIAPAMETPIB  YTrOAU
arpapHomycekropi /

METOIHYHI
(iHaHCOBOTONI3MHTY B
B. Awnnpiituyk,
ExoHomikaVYkpaiau. — 2002. — No 10. — C. 56-64., Pourmno B.IL

3acaau

Papionenko //

WHBECTUIIMOHHBIX TPOIIECCOB SIBIISICTCA aKTyalbHBIM,
U HYKJIQCTCs B PA3BUTHH JIM3UHTA 000PYI0BaHUS KaK
(hopMBI HHBECTHPOBAHUS KAITUTAIBHBIX BJIOKCHHI.

JlxepenadinaHcyBaHHAIHHOBALITHOTOPO3BUTKY: MoHOrp. / B.L
Pommiio. — Yepwisui: Kunru — XXI, 2006. — 272 c.

2 CocTapiieHO aBTOPOM Ha 6a3e N3YYEHHBIX JHUTEPATYPHBIX
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OpHako, HECMOTpPsT Ha TO, YTO B HAYIHOH
JIUTEepaType paccMaTpUBAaIOTCA PA3JINYHbBIE ACHEKTHI
JU3UHTOBON JESITENBHOCTH, BOIPOCH! MCCICIOBAHUS

JTU3WHTA KaK HHCTPYMEHTA TTOBBIIICHUS
3pPEKTUBHOCTH  HHBECTHIIMOHHBIX  IPOICCCOB
TpeOyIOT N3ydeHHUS.

B 3apyOexHOH mpakTHKE XO3SWCTBEHHON

JIEATENBHOCTU JIM3UHT CETOJHS MPEACTaBIsIeT cOOOH
5 (eKTUBHBIA MeXaHU3M IMPUOOPETEHHsS] OCHOBHBIX
CPeACTB, B KOTOPOM yYTEHBI BBIFOJBI  BCEX
YYaCTHHKOB JIM3MHTOBOH OIEpaliiy — IOCTaBIINKOB
WIN TIPOJABIOB aKTHBOB, OAHKOB WM JPYTHX
(MHAHCOBBIX ~ MHCTHTYTOB,  IIPEJOCTABIIAIOMINX
CpeAcTBa ISl TOKYNKH  IpeiaMeTa  JIM3MHTa,
CTPaxOBBIX KOMIIAHHH, a TaKKe HEIOCPEICTBEHHBIX
moTpeOuTeNe  JIM3MHIOBOM  ycrmyrd.  MupoBoe
MPOM3BOJACTBO HMEET cHcTeMy (HUHAHCHPOBAHUS
BOCITPOM3BOACTBEHHBIX IIPOIIECCOB, KoTOpast
(bYHKIIMOHHPYET B YCIIOBUSIX MTOCTOSTHHO
pa3BuBarommxcs (GopM W METOJOB OOECIIeYEeHHUs
HMHBECTULIUH.

JIuzuHr TpeacrapisgeT cob0il BaXKHBIN dJIEMEHT
WHBECTHLIMOHHON JICSTENBHOCTH  XO3SHCTBYIOIIMX
CyOBEKTOB, MEPBI 110 CTUMYJIMPOBAHHUIO U TIOATEPIKKE

JIM3UHT OBOM AKTHBHOCTH BKJTIOYAIOTCS B
UHBECTULMOHHYIO TOJIUTUKY MHOTHX Pa3BHUTBIX
rocyaapcTB. PacmpocTpaHeHHOCTP W XapakTep
JU3UHIOBOM  aKTUBHOCTH  SIBJISI€TCSI OJHUM U3

WHIMKaTOPOB YPOBHSI SKOHOMHYECKOTO pa3BUTHA.B

HHBECTUITHOHHBIN IIpomecc, K JTrarnaM KOTOpOro

OTHOCSTCSL:
-olleHKa (MHAHCOBBIX BO3MOXHOCTEH, BBIOOP
WHBECTULMOHHOW  TOJWTUKH, MPEIIONararoli

orpesieieHue 1elieil 1 00beMOB HHBECTHPOBAHUS;

-BBIOOp aKTHBOB;

-Oll€HKa 3P HEKTUBHOCTH WHBECTHUIIMH,
(hopmupoBanue WHBECTHIHOHHOTO pelieHus,
VOpaBJICHUE €r0 pealu3alieil MPUHATO BKIOYATh
JIM3UHT OBBIE MEXaHHU3MBI.

OCHOBHOE COJEp)KaHHWE JM3WHTa CBOIUTCS K

WHBECTHPOBAHHUIO  BPEMEHHO  CBOOOJHBIX WM
MPHUBIIEYEHHBIX (MHAHCOBBIX pecypcoB B
JIONTOCPOYHBIE  aKTHUBBI,  II€pPEaBacMble  BO
BPEMEHHOE MOJIb30BAHHUE. JInsuar MOKHO
paccMaTpuBaTh ~ KaKk OIMH U3  UCTOYHUKOB
(huHAHCHPOBAHUS HMHBECTUIIH HapAIy c
COOCTBEHHBIMHU cpeacTBaMu XO3SICTBYOLIMX

CyOBEKTOB, MPOAAXKEH HEHCIIOIb3yEMbIX AaKTHBOB,
OIOKETHBEIMHU " BHEOIOKETHBEIMHA
[EHTPAIU30BaHHBIME (DOHJIAMH, KPSTUTAMU OAHKOB,
OMHUCCUEH TEHHBIX OyMmar - akuuid W oOauTamui, a
TaKXKe CpEACTBAMH HWHOCTPAaHHBIX WHBecTOpoB. C
JPYTrO#l CTOPOHBI, JU3UHT - 3TO W HAaIPaBICHUE
HMHBECTHUPOBAHUSI BPEMEHHO CBOOOIHBIX (PUHAHCOBBIX
pecypcoB. B mutepatrype BCTpedaroTCs pasiMyHBIC
KjIaccuuKanuu WHBeCTHINH (puc.l) TpHUBEICHBI
HEKOTOPBIC U3 HUX, BAKHBIC [T TIOHUMAHUS POJIH U
MeCTa JIM3UHTA.

Knaccudukanun naBectunmii mo ¢popmMam co0CTBEHHOCTH H 10 chepam
BJIOJKEHHS CPE/ICTB

\ 4

v

A

v

Kpurepuii
KJaccupuranuu

BbigesieMble BUABI

Poab m3uHr

v

v v

Monnep:xanue
NPUOPUTETHBIX 00J1acTeil

Pa3sBUTUA IKOHOMHUKHA

OO0HOB/1IeHHE OCHOBHBIX
(¢onnoB, akkymyaupoBaHue
cBOOOTHBIX (MHAHCOBBIX

cpencTB

Dopmbl T'ocynapcTBenHbIe
COOCTBEHHOCTH H
cy0ObeKTBI
HUHBCCTUPOBAHUSA YacrtHble (pusnyecknx
M I0PUIMYECKHUX JIUIL)
A4 PduHaHCOBBIE

AKKYMYJHpOBaHHe U

Coepbl 1 00beKTHI

BJIOKCHUSA

P

Peanbnblie
(MaTepuanbHbIe,
HeMaTepHaJibHbIe)

BJIOKEHHE CBOOOJHbBIX
CpeacTB

OOHOBJIEHHE OCHOBHBIX

(¢honnos, pacupenne
NPON3BOJCTBA

Puc. 1 Knaccupukanuu HHBeCTHIMIE 110 popMaM cOOCTBEHHOCTH 1 110 cepaM BJIokKeHHs! cpeacTn®
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B pamkax Kiaccu(PUKALMM HMHBECTHUMU 110 OIOKETHBIMU u BHEOIOPKETHBIMU
(l)opMaM COGCTBGHHOCTI/I u Cy6'I)eKTaM HEHTPAJIN30BaHHBIMU (I)OH[[aMI/I, KpeauraMu 6aHKOB,
HWHBECTHPOBAHUSI JIN3MHT MOXKHO PacCMaTpPHBATh Kak OMHCCHEH IEHHBIX OyMar - akiuii U OoONHranuii, a

DJIEMCHT TOCyAapCTBCHHOI'O CTUMYJIMPOBAHU TAKKE CPCACTBAMU MHOCTPAHHBIX HHBCCTOPOB.

Pa3BUTHSI OTACIBHBIX OTPAC/IEi SKOHOMUKH.

OTO CTUMyNHpPOBAHUE OCYLIECTBIETCS Kak B
tdopme mpsMoro QUHAHCHUPOBAHMS JIM3HMHIOBOM
JIESITEABHOCTH B OIPENEIICHHBIX CEKTOpax, TaK W
4epe3 CHCTEMY HAIOrOBBIX JIbIOT U IPUBWIETHH.
l'ocynapcTBeHHBIE  MHBECTMLIMM, CBSI3aHHBIE €
JIM3UHIOM, HAllpaBJICHbI HA MOJEPAKAHNE OTAEIBHBIX
IIPUOPUTETHBIX CEKTOPOB 3KOHOMUKHU.

YacTHple ~ MHBECTHIMH  (QHU3MYECKUX  H
IOPUAUYECKUX JIMI MOTYT OCYLIECTBIIATBCA YEpeE3
JIU3UHTOBBIE CXEMBI, T.€., KAK OTMEYalloCh BBILIE,
JIM3HHT B 3TOM CITy4ae IPEACTaBIsIET CO00i HCTOYHUK
(huHaHCHpOBaHUS WHBeCTUIMHA. Ecnu e dYacTHBIHM

HWHBECTOp BKJIAAbIBACT CBO6OZ[HLI€ Ccpeacrea B
pa3BUTHE JIN3UHI'OBOI'O 6H3Heca, CTaHOBACH
HETIOCPEACTBEHHBIM JIN3UHT O IAaTCICEM nim

YYaCTHHUKOM MOJOOHOH orepanyy B KOMITAHHH, TO
JUISL HETO JIN3UHT - 3TO HHCTPYMEHT ANBEPCU(PUKAILINT
€ro AeATENIbHOCTY U KaluTasa.

HecmoTpss Ha mocTatodHo OONBIIONH  OMBIT
JIM3UHTOBBIX OTHOIIEHUH B MHUpPE, €IUHOTO MHEHUS
OTHOCHUTENBHO CYIIHOCTH JIM3MHra B HACTOsIIee
BpeMsl HeE CylecTByeT. MHorue HcclenoBaTenn
CUMTAIOT JIM3UHT OJHON M3 (JOPM MHBECTHIIMOHHOTO
KpenuToBaHus. JIpyrue yTBEp»KAAlOT, YTO 3TO ONUH
13 COCOO0B KYIUTH-TIPOAAXKH CPEACTB PON3BOJICTBA.
Mmnorue ABTOPbI CXOAATCA BO MHCHUH, YTO JIMZUHI
SBISIETCSL  CIOCOOOM  peanu3aliil  OTHOIICHWH
COOCTBEHHOCTH: OTIEJCHUS IpaBa pacloOpsHKEHUs
IPEaIMETOM JIM3UHTA, OCTaIOIIErocs y
JU3UHrojaTensi, OT IpaBa BIaJeHUs M IIpaBa
MOJIb30BaHMS, MEPEXOANIUX K JIM3HHTOMOIYYaTeNto
B 0OMEH Ha IEepHOIMUECKUE TIIaTEXH.

JIM3uHroBBIi ~ MEXaHU3M  MHBECTUPOBAHMUS
MpeACTaBIsAEeT coboii BaXKHBII JJIEMEHT
UHBECTULIMOHHONW JIeATEIBHOCTH  XO3AHCTBYIOIINX
CyOBEKTOB, MEPHI 110 CTUMYJIMPOBAHHUIO U TIOATEPKKE
JIU3UHTOBOM AKTUBHOCTH BKJIFOYAIOTCS B
WHBECTHLUOHHYIO TIOJMTUKY MHOTHX DPa3BHTBIX
rocynapcts. ITo muenuio European Federation of
EquipmentLeasing Company Association
(Leaseurope) pacmpoCTpaHEHHOCTb M XapakTep
JIM3UHT OBOM AKTUBHOCTH SABJIACTCA OJTHUM us3
HHAWKATOPOB yPOBHS HSKOHOMHMYECKOTO pPa3BUTHS
crpanbl.*JIN3UHT MOKHO paccMaTpUBATh KaK OJMH U3
HCTOYHHUKOB (PMHAHCHUPOBAHHS MHBECTHLINH HapsILy C
COOCTBEHHBIMHU cpeacTBaMu XO3SIACTBYOLINX
CyOBEKTOB, IPOAAKEH HEHCIOIb3YeMBIX aKTHBOB,

“Rapport sur le contract de credit-bail (leasing).UNIDROIT. 1975.
EtudeLIX — Doc. 1. P. 17.

M. Giovanoli. Le credit-bail (leasing) en Europe: developpement
and nature juridique. P., 1980, P.

Tasman B. ®dunancosslit mu3unr. -M.: I'Y BIIID, 2003r. -392 c.

Cienyer OTMETHTh, YTO, HECMOTpS Ha
JIOCTAaTOYHO OOJBIION OMBIT TU3UHTOBBIX OTHOIICHUH
B MHpE, €IMHOI'O MHEHUS OTHOCHTEJIHO CYLIHOCTH
JU3UHTa HET, B HACTOSIIEE BpPEMS HCIOJIB3YIOTCS
pa3MYHbIE TPAKTOBKH:

JU3UHI paccMaTpuBaeTcsi Kak oaHa u3 (opm
WHBECTUIUOHHOTO KpEeIUTOBAHUS, BPEMEHHO
CBO60[[H])IX 501050 ITPUBJICUCHHBIX q)HHaHCOB])lX
CpeIcTB, KOTga IM3WHTOAATEeNb MPHOOpETaeT B
COOCTBEHHOCTh 00ycIIoBIIEHHOE JIOTOBOPOM
UMYIIECTBO Yy  ONpPENCICHHOTO TMpOAaBma |
MPEJOCTABIIACT 3TO UMYIIECTBO JIM3HHT OOy YaTEIIIO
3a TUIaTy BO BpPEMEHHOE IIOJIb30BaHHE - B
COOTBETCTBUH C JICHCTBYIOIINM 3aKOHOJATEIHCTBOM
JUISL MIPEAIPUHUMATEIbCKUX neneu M.
JxoBaHBONN);>

Kak OJIMH U3 Croco00B KYIUIH-TIPOAAXKH CPEICTB
MIPOM3BOJICTBA, 3TO KOHTPAKTHBIC B3aHMOOTHOIIICHHS
MEXAy JBYMSI CTOPOHAMH, KOTOpBIE ITO3BOJISIOT
OJHOM  CTOPOHE  HCIIOJIB30BAaThb  HMMYIIECTBO,
SIBIISIOIIEECST COOCTBEHHOCTBIO JIPYTOH CTOPOHBI, B
o6MeH Ha oroBopenHsle mnatexu’(B. JI. [asmana);

JU3UHT KaK KOMIUIEKC B3aMMOCBS3aHHBIX,
9KOHOMHKO-TIPABOBBIX, B TOM 4HClIe (DPUHAHCOBO-
KPEIUTHBIX OTHOIIEHHH, OMOCPEICTBYEMBIX OCOOBIM
THUIIOM  apeHIHBIX  OTHOIICHWH Ha  OCHOBE
saumctoBanus (/1. ['a3ubexos);’

WHHOBAIIMOHHBIN JM3UHTOTPaXKaeT
OTIpe/IeNICHHBIH, cnenuduaeckuit B
SKOHOMHYECKHX OTHOIICHUH MEXIy UX CyOBEeKTaMu:
JIM3UHI 0/1aTeNIEM, JIM3HMHT ONIOJTy YaTeieM u
MMpOoJaBIOM JIM3BUHIOBOro HMMYHIECTBA 110 IOBOAY
00BEKTOB JIBIJKUMOTO M HEJBIKMMOI'O MMYIIIECTBA,
OTHOCSIIETOCS OCHOBHBIM CPEICTBaM B IIPOIIECCE
WHHOBAaIlMOHHOW  JCATENBHOCTH.  YYaCTHUKAMHU
C/IEIKH MOTYT OBITh TaKXe OaHKH, CTpPaxoBble
KOMIIAaHUW H Jpyrue MOpUAnYeckrne Jnia(AmnoB
AA)E

KakK croco0  peanm3aIyu OTHOIICHUHN
COOCTBEHHOCTH: OTHEICHUS IpaBa PaCHOPSIKECHUS
peMETOM JIU3UHTA, OCTAIOIIErocs y
JU3UHTONATENsl, OT IIpaBa BIANCHUA © IIpaBa
MOJIb30BAHMUsI, EPEXOMANINX K JIM3UHIOIOTYYaTENIo
B oOMmMeH Ha mnepuommueckue tiarexu (E. H.
Yekmapena).’

Ha mam B3rmam, «0coOEHHOCTH JIM3WHTOBBIX
OTHOUIEHHH COCTOMT B TOM, YTO OH BBICTYIAeT
OJTHOBPEMEHHO: KaK CIOCO0 peayn3aluil OTHOICHIH

Tazubekos JI.I'., Cabupos O.111. JIu3uHT 1 ero pa3BUTHE B
V36ekucrane.— Tamkent, 2001. — ¢ 131

8AronoB A.A. VIHHOBAaIIMOHHEIH TM3KHT B 6anke. Ka3aHs:
Mznarensckuit nentp TUCBU, — 605 c.

“Yekmapesa E. Jluzunrosslit 6usnec. - M.: DkoHOMHEKa, 1994r.
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COOCTBEHHOCTH, KaK OIIpeJeNiecHHOE COCTOSHHUE
MIPOU3BOJUTENBHBIX CHWJI M  MPOU3BOJACTBEHHBIX
OTHOIIIEHUH, C KOTOPHIMU OH HAaXOAMUTCS B TECHOMU
B3aMMOCBS3H; C OJHOH CTOPOHBI, OHA CIIOCOOCTBYET
CTAHOBJICHHIO YaCTHOM COOCTBEHHOCTH Ha CpeJICTBa
MIPOU3BOJCTBA, W BEAECT K CMEHE BIaJeliblia U
pacnopsautens». B 3ToM ciydyae JIM3UHTOBBIM

orneparusMm CMOCOOCTBYeET paspelieHne
JIBOMCTBEHHOCTH COOCTBEHHOCTH, KOTOpAask MOXET
IMPpUHAJIC)KATh BCEM HeﬁCTByIOH.IHM
XO3SHUCTBYIOIUM CyOBeKTam OJTHOBPEMEHHO

KaXJIOMY B OTICIbHOCTH.

Bbibop JM3MHrOMOMyYaTeIeM JHM3MHTa Kak
HHCTPYMEHTA MOJYYCHHUST OCHOBHEIX CPEICTB CBSI3aH
C ero MPerMYIIeCTBaAMH 1 HEJIOCTATKAMU: BO-TIEPBHIX,
MOJy4€HHE OCHOBHBIX CPEJICTB C HCIOJIb30BAHHEM
MEXaHU3Ma JIN3UHTa JIM3HHT OOy YaTe IO IO3BOJIIET
n30eKaTh OTBIICYCHUS H3 00o0poTa (PUHAHCOBBIX
PECYpCoB, ¥ B 000POT BOBJICKAIOTCS JIOTIOTHUTEIILHBIC

JIM3UHTOII0JTyYaTeb, IOTy4aeT OCHOBHBIE CPEIICTBA C
ONTHUMAIbHBIMH Ka4eCTBEHHBIMH XapaKTePUCTHKAMH
Ha CaMBbIX JIY4IINX YCIOBHUSX, TaK KaK JIN3UHIOATEIb
SBISCTCS «IPO(ECCHOHANBHBIM TIOKyIaTeIeM» Ha
PBIHKE OCHOBHBIX CPEJCTB; B-TPETHHX,
JM3UHIOIIONIyYaTeNb, €CIH 3TO IPEeLyCMOTPEHO
COrJIalleHneM CIIM3UHTOJIaTelIeM, MOXET
HCIIOJNB30BaTh OCHOBHBIC CPECTBA JIMIIb BPEMEHHO;
B-UETBEPTHIX, TOJYYUTh OCHOBHBIC CpEICTBAa JUIA
JU3MHIONONIyYaresisi  Jierde,  4eM  IpPHUBICYb
KPEAUTHBIE PECYPCHI, a IS JIM3UHIOIATEINs CHIKACT
PHCKH, YeM KpeJUTHAs OIlepalyisi, 3a CYeT TOr0, YTO B
KauecTBe OOCCIIEUCHMSI MOXKET BBICTYIIATh MPEAMET
JIM3HHTA.

Ha nHam B3ruisz, kak 9KOHOMUYECKas KaTeropHs,
OH WMEeT CBOC COOCTBEHHOE COJCp)KAHUE H
paznuuHbie GopMbl posiBieHus. JIu3unrosas ¢popma
NpEeIIPHHIMATEIILCTBA OCHOBBIBACTCS Ha CHCTEME
MPUHITUIIOB, OOIIMX, YaCTHBIX W OCOOCHHBIX €¢

pecypchl, HEOOXOAUMO OTMETHTh, YTO YKa3aHHBIMHU CBOWCTB, BHEIIHUX  NPOSBIICHUH, KOTOpEIE
npeuMyllecTBaMu  o0JlalaeT W HpHOOpeTeHne HEo0X0ANMO YUUTHIBATD B MPAKTUICCKOM
OCHOBHBIX  CPEICTB 3a CUET MPHUBJICUYCHHBIX JesITeNIbHOCTH (puc.1).
HUCTOYHHUKOB (hMHAHCHUPOBAHHS, BO-BTOPBIX,
Cucrema IPUHITUIIOB JIN3UHTOBOTO
MpeIPUHIMATETHCTBA
» [lnatHOCTH CpouyHOCTH <
CMeHa X03SIICTBYIOIIETro ITpaBo BhIKyIIa MMYLIECTBA |
cyOBeKTa JU3UHTOIIOTyJaTeIeM
LenenanpaBieHHOCTh U JI0GPOBOTBHOCTE
KOHKPETHOCTb OTHOIICHHT <
HNmymecrBennas WV HHOBaLIMOHHOCTH ¢
> OTBETCTBEHHOCTH
>
JloroBopHbI€ OTHOLIEHUS h
> ODKOHOMUYHOCTH
<
| HepaCTOp)KI/IMOCTL BOSBpaTHOCTL NMYyHIECTBa
> JI0OTOBOpa IIpHU CMEHE
—| coOCTBEHHHKA MMYIIECTBA
O060cobneHHOCTD npasa
IMOJIb30BaHUA HMYIIECTBOM
> 0T COOCTBEHHHUKA
Puc.1. CucTeMaTH3aHsl IPHHIAIIOB ¥ 0CODEHHOCTEl JIN3HHTOBBIX OTHOEHH i’
Kpowme Toro, coriarieHreM cTOpoH MOXKET ObITh CaMOCTOSITENIbHOTO ~ WHCTUTYTa,  IPEACTaBISCTCS
MPEeIyCMOTPEH Kak ONIMOH JIM3MHTOMONIydaTens Ha [eJIeCO00pa3HBIM  PacCMOTPETh  CPaBHUTEIBHBIN
npuoOpeTeHre B COOCTBEHHOCTh 00BEKTA CAEIKH 110 aHaM3  TOHSATHHA  JIM3WHTa-apeHIbl-  JIM3UHTa-

€€ OKOHYaHHH. HJ’IH OIPECACICHUA CYIIHOCTU U
BBIACJIICHUA XAPAKTCPHBIX MNPU3HAKOB JIM3WHIA KakK

10 PazpaGoTano aBTOpoM

KpeauTa, TM3uHTa-paccpouku (puc.2.).
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CpaBHI/ITeJIbeIe IMOHATHUSA JIU3UHTA-APCHADbI, JIU3UHIA-KPEAUTA, IU3UHIA-PACCPOYKHA

P —v

v
B Apenna Kpeaur Paccpouka
. TpexcropoHuuii Xxapakre TpexcTropoHHuii Xapakre <«
TpexcToponnmii XapakTep P P P P P P P P
o o OTHOIIIEHHI CTOPOH JIM3UHTOBOU OTHOIICHHI CTOPOH JIN3UHIOBOI
| OTHOWIEHHI CTOPOH JIM3UHIOBOM CHENKU
CHeIIKH CHICNIKH

YcnoxHenue JIM3UHTOBBIX .

—| OTHOINIEHMIT OSIEMEHTaMM  KyIUIH- (PHHAHCHpOBAHHME  TIOAHO Ho xoropopy kymmumporai B [

HpoTRH y CTOMMOCTH TIPHOGPETAEMOro paccpouKy IpaBO COOCTBEHHOCTH OT

B JIM3HHT 0OBEKTa, NpoJaBLa K MOKYMATENo IEPeXOaUT B
MOMEHT 3aKJIIOYEHHUS JOr0BOpa
| p| Pacuwenienne obs3aHHOCTH:
JluzuHrononyyarens, JIN3MHTOIATEND OTCYTCTBUE  JIOTIOJTHUTEJIBHOIO B ciyuae HeomiaTHl ToBapa B
HOCTABIIIHK obecrieyeHuss NpU  3aKIFOYCHUH .
. 00yCIIOBICHHBI JOTOBOPOM  KYILTH-
JIM3MHIOBOM CJICIIKH l—]
MPOJAXH CPOK, TOBap IPU3HACTCS
1.0cHoOBHOIi  WHTepec  CTOPOH HaXOJIINMCS B 3aJI0T¢ y NPOAABLA VI
Jl0TOBOPA JIM3MHIA: YnodcrBoO OyXxraJjarepckoro obecrieueHns 00513aHHOCTH MOKYTIATEeIs
YyeTa " HAJIOroBble .

NPOSIBIISICTCSL B BO3BPATE JICHEKHBIX y 110 orliare Tosapa

CPEACTB M TOIYYEHUU I0XOAa OT npeceperiit -

o . coBepIIeHNH JIN3HHTOBBIX Mo HOroBOpY KYIUIH-TIPOZAXH B

MIPOU3BEICHHOM (uHaHCOBOU onepanuii: N

: paccpouKky ILeHa, IO KOTOpOil ToBap
> omepaiuu  (JIM3MHIONATEND), U B -JIM3UHT X ¢ HHCTUTYTOM KyIUIN npuobperaercsi B COOCTBEHHOCTb

IOIYYEHUN  JCHEXKHBIX  CPEICTB HPOJIAXKH B PACCPOUKY. OKyIIaTeNeM, 9EeTKO OIpEfeNeHa B

(xpenuTa) At HpHOOPETEHHUS “YCKOpEHHasA aMOpTU3aLHsL MOMEHT 3aKJIlOU€HHs JOoropopa M

00BeKTa B I10JIb30BaHUE 00BEKTa JIM3HMHTA; nepefaud ToBapa, Uil €€ YIUIaThl

(IM3MHIOMOTyYaTeND); -OTHECEHHE Ha CceOecTOMMOCTh OKyTaTemo IPeI0CTABISETCS

. BCEX JIM3MHIOBBIX IUIATEXCH, B
2. OcHOBHOIi HHTepec CTOPOH ’ OTCpoHKa.
. TOM qucIe BO3MeEIICHUE
AOTOBOpPA apEH/IbI: HOJTy4CHHOTO KpeauTa u
COCTOUT B MOJYYCHHH O0X0da OT IPOIEHTOB 32 MOIb30BAHUE HM; Tlokyrnka 00beKTa JIM3UHTa MOKET OBITH
nepeaayn 0ObEKTa B IMOJB30BAHHE -JIM3UHTOBAS clienka He OCYIECTBIICHA [IOCIIC OKOHYAHHUSI CPOKa
(apeHzmonarens) W HCIOJIb30BAHUH oTpakaeTcsi B OanaHce, Kak ZIOTOBOpA  NPH  yCJIOBMM  TIOJTHOTO
oGbexTa (apeHnarop); 3aEMHBIH KamuTal, BBITIOJTHEHHSI JM3UHTONONyYaTeieM €
CBOMX  00s3aTeNbCTB IO  OIUIaTe
JIN3MHTOBBIX TUIATEXEH
> Oco0bIil MOPSIIOK aMOPTH3AIHH
JloroBop JM3KHIa HEe MPEAOCTABIIACT JIM3HHIOLIONYYATENO (PAKTHYCCKOH PACCPOUKA  |g
Oco0b1ii MOPSIIOK pacnpeneaeHus YIUTIATHI IIeHbI 00BhEKTA JIN3UHra Ha CPOK JEHCTBHUS TOTOBOpa
PYCKOB M OTBETCTBEHHOCTH MEXKIY
—» YyYaCTHHKAMH JIM3UHIOBOI [lema ToBapa B JOrOBOpe KyIUIM-IPOJAKHM B PACCPOUKY ONPENEISETCA IO | g—
CAEJIKH: COIJIAIICHHIO CTODOH M 3aBUCHUT OT DACLIEHOK. TapUMOB U CTABOK
TIEpEHOC PHUCKOB HapyILICHUs
OpoJaaBIOM O  IEPCHOC  pHUCKa JloroBop nHM3MHra He MNpeAycMaTpHBacT OOS3aHHOCTH JIM3UHTOJATeNs MepeaaTh
CITydaliHOH yTpaThl M MOBPEXICHUA OOBEKT JIM3MHTa B  COOCTBEHHOCTh JIM3MHTONONYYaTeNI0 U 06s3aHHOCTh [€—]
HMYIIIECTBA C COOCTBEHHHKA HA €T0 JIM3MHTOTIONVYATEIS BBIKVIIUTH OOBEKT JIM3HHTA
KOHTpareHTa. 00s3aTeNbCTB;
Ilo ucTeyeHnH JOroBOpa JIM3HMHIA, JTU3UHIONONYYaTe b BIPABE BO3BPATUTH OOBEKT
JM3MHrA JIM3MHTOJATENIO; JIM3MHTOZAaTeldb HEe 00sA3aH IepejaBaTh HPaBO
COOCTBEHHOCTH Ha O0BEKT JIM3HUHTA JIN3UHTOIIOTYYaTelIiO B CITy4ae HEBBIMOIHCHHS HM
BCEX 00513aTENIBCTB MO JOTOBOPY
Puc.2. CpaBHUTEIbLHbII AHAJIM3 NOHSTHIA IM3AHTA W APEH/Ibl, KPEIUTAa H paccpodKn’!

Taxum 06p2130M, JAOTOBOp JIM3UHTAa U AOTOBOP HOBHU3HbI CAaBacMoOro o0ObeKTa B apeHy, TaK KakK
apeHJibl CXOXH TOJbKO B OJHOM dYepTe: mepenaye apeHJ0/1aTelb craer CBOE o0opymoBaHuUe,
060pyl[0BaHI/ISI BO BPEMEHHOC IOJIb30BAHUE 3a I1J1aTy. HMCIOIICECSA B HAJIMYHH.

Eme ogHO OTnHMYMEe HHBECTULIMOHHOTO JIN3UHTA MarepuaiabHO-BELIECTBEHHAs! CTOPOHA JIM3HHIA
B TOM, 4YTO JIM3UHIOAATCJIb 00s13aH IPEAOCTABUTH Ha Hall B3IJIAA XapaKTCPpHU3YyCTCA OpraHu3alifiOHHO-
HOBOC KYIUICHHOC 060pyHOBaHI/I€ 110 3aKazy IMpaBOBbIMU (1)0pMaMI/IZ

JIM3UHTOIIOIYYaTeyid, a IprU ap€HIAC HET Tpe6OBaHI/I$[

! PazpaGoTano aBTOPOM
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B 3aBUCHMOCTH OT KOJHMYECTBA YYAaCTHHKOB
C/ICJIKUABYCTOPOHHHE JIM3UHT OBBIE CJICIIKH,
apGpuHUpOBaHHBIE JIM3WHTOBBIC KOMITaHHH,
MHOTOCTOPOHHHUE JIN3UHIOBBIE CAENKHU, TIPH KOTOPBIX
MMYIIECTBO B JIM3UHI C/AaeT HE IIOCTaBIIUK, a
(MHAHCOBBI MOCPEAHUK, B KadyecTBE KOTOPOTO
BBICTYIAET JIN3UHIOBasi KOMITAHHUST;

0 TUMY WMYLIECTBA JIM3UHT JBIDKHMOTO
MMYIIECTBA, HEABKMMOT'O UMYIIIECTBA;

B 3aBHCHUMOCTH OT CEKTOpa PhIHKaBHYTPEHHHI
JIV3WHT, BHEIITHHH JIN3HHT;

(dhopmbI OpraHu3aliu ux
MIPOJIOIKUTENEHOCTHIONTOCPOYHBIH JIM3HHT,
OCyIIECTBIISIEMBIII B TeueHHMe 3 W Oojee JerT,
cpeaHecpouHbld  gu3uHr -oTr 1,5 g0 3 ner,
KPaTKOCPOUYHBIH JM3UHT - MeHee 1,5 ieT;

00BeMBI 0053aHHOCTEH CTOPOHYHUCTHIA JTU3UHT,
W JIM3HHT C JIOTIOJIHUTEJBHBIM  OOCIyXKHBaHHEM
(MOKpBIH JIN3UHT);

(OpPMBI JTU3MHTOBBIX IIIATEKEH: JICHE)KHBIM
TUIATEKOM, KOMIIEHCALMOHHBIM IUIAT€KOM, M JIN3UHT
CO CMEIIaHHbBIM IJIATEXKOM;

[0 CPOKYy HCIOJIb30BaHUS HMYILECTBA H
CBSI3aHHO aMOPTHU3aLUEIIN3UHT c IIOJIHOM
OKYIIaeMOCTbHIO (()MHAHCOBBII JIM3UHT ), ¥ C HEMOJTHOM
OKYIIaeMOCTbIO (OTIE€paTUBHBIN JTM3HHT).

Cucrema JM3MHTOBBIX OTHOLICHHH COCTOMT U3
(YHKIMHA, KOTOpBIE OINPENEISIOT LEJIOCTHOCTE U
CBS3b YACTHBIX W OOIIMX CBOMCTB ® (hakTOpoB
BHEIITHETO MPOSIBIICHHUS, KOTOPHIE CIIETYET YIUTHIBATH
MIPY aHalIM3e MeXaHn3Ma Ju3uHra. OyHKIWH JH3UHra
3aKJII0YaeTcss B TOM, YTO OH HMCHOJB3YETCs, MPExXe
Bcero, kak (opMa (QUHAHCUPOBAaHHMS WHBECTHUIMH,
UCTIONB30BAaHUE KOTOPOH BCErza CHOCOOCTBYET
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YBEIMUYCHNIO SKOHOMUYECKOTO MOTEHNHana Kak Ha
YPOBHE JKOHOMHYECKOro CcyObekTa, Tak M Ha
MaKpOypOBHE:

MHBECTULMOHHO-QUHAHCOBAsS Gynxuus
JIM3UHT A~ ABJIACTCA UHCTPYMCHTOM WHBCCTUPOBAHUA
UMEIOIINXCSA BPEMEHHO CBOOOTHBIX (DHHAHCOBBIX
peCypcoB B pealbHBIH  CEKTOp  AIKOHOMHMKH,
CIOCOOCTBYET  yBEIHUYCHUIO 9KOHOMHYECKOTO
MOTEHIMalla TOCYIapCTBa B IIEJIOM;

npou3BojAcTBeHHasi (QyHKNMell Ju3MHra -
CIOCOOCTBYET TTOBBIIICHUIO 3¢ GEKTHBHOCTH
OKOHOMHUKH B LIEJIOM, YCKOPEHHUIO IPOLIECCOB
anpoOaIy ¥ BHEAPEHNUS B XO3SHCTBEHHBIE ITPOIIECCHI
HOBBIX, 00Jiee TPOrPEeCcCHBHBIX 00Pa3IOB OCHOBHBIX
CPEACTB;

cObITOBas!, QYHKIHUS JIU3UHTA - CIIOCOOCTBYET
YBEJIMUYESHHUIO 00IINX 00BEMOB peaTi3alii OCHOBHBIX
CPE/CTB;

CTHMYJIMPYIOIIAst $yHknust JIM3UHTa-
TOCYZapCTBO CTUMYJIUPYET Pa3BUTHE SKOHOMHUKH B
LIEJIOM, YTO IPUBOJIUT, B CBOIO O4Y€PElb, K YCKOPEHUIO

OKOHOMHYCCKOI'O pocTa, YBCIMYCHUIO TEMIIOB
HAaYyYHO-TCXHHUYCCKOT'O mnmporpecca, YBCJIMYCHUTIO
KaltuTaJIu3anuu J0X010B XOSHﬁCTByIOHlHX

CyObEKTOB, TMOSBICHHIO HOBBIX pPabO4YMX MeCT H
MHOTMM JPYT'MM, SKOHOMHYECKMM M COIMaIbHBIM
TIOCIICICTBHSM.

Takum 00pa3oM, JIM3MHTOBBIE OTHOIICHHMS
AKTUBU3HPYIOT WHHOBaLMOHHBIN nporecc,
yIIy4qImaroT (pUHAHCOBOE IIOJIOKECHHUE IPEIIPHUSITHII-
JIM3UHTONOJTyYarTesieif, CHOCOOCTBYIOT ITOBBIIICHUIO
KOHKYPEHTOCIIOCOOHOCTH HAITMOHAILHOW 3KOHOMHKHU
Y XO3SHUCTBYIOIINX CYyOBEKTOB.
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Introduction £
Let us consider an nth-order non-linear _[ f (S, X)dS <+4oo,when a<t<b, x>0
functional-differential equation within the finite t
interval [a,b]: Note that the equation (1) has singularity
. towards atemporary variable at the point t=q, if
uM )= f (t,u(rl(t)),...,u(” Y (z, (t))) D) b
With the weighted initial conditions I f*(s,x)ds = +o0, when x>0
a

i (i-1) _ P

Itgr;(p(t)u (t))—O (i=1...n) (),
where the function f:]a, b[ x R* — R satisfies local b .
Caratheodory conditions, IS” f (S, X) ds =400, when x>0 and x>0
r.:Jab[—>]ab[ (i=1..n) are the measurable a

This singularity is called strong, if

The positions we established on solvability of

functions, but p:]a,b[ —10,+e is a nonincreasing problem (1), (2) includes the case, when the equation

function. (1) has strong singularity towards a temporary
Let us note that variable at the point t=a.
. i Along with the equation, we shall consider an
£7 (%) = maxq[ f (%, %,) Zl:|xu| SXpe auxiliary differential equation
i= n q
when a<t<b, x>0 u® () :/l(t) f (t’u(71 (t))""’u(n )(Tn (t))) ©)
From here on we assume that where 1:[a,b]—[0,1], is any continuous function.
s .
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Theorem 1. (Principle of a priori restriction). conditions. However, to attain this goal, we should
Assume that there can be found such a continuous need to additionally study the differential inequation

function §:[a,b]—[0,+0[ that 5(a)=0, and for ‘ ‘ Zh ‘u (k 1 . ‘+h M @
each continuous function ﬂ,:[a,b]—>[0,1], any k
solution to the problem (2), (3) satisfies the inequation (2) with initial CO”d't'O“S-

The coefficients
(n-1)
I(t)‘u (t)‘gg(t),when a<t<b h:Ja,b[ >[0,0[ (k=0....,n) of inequation (4) are
Then the problem (1), (2) has at least one

the integratable functions for whatever small positive

solution. A, . .
This Theorem allows us for establishing ¢, within the interval [a+g,b],butatthepomta, they
effective and, to some extent,  unimprovable generally have non-integratable singularity.

Let us introduce the operator

" 7(t) T,
NWHRIGEDY hk(t_) _!(i(s) a3+ kzm;l(n( k(;p()())

for each me{l,...,n—l} , where a<t<b. Lemma 1. Assume that there exists
me{l..n-1}, 6e]0 and a nonincreasing

continuous function y: [a,b] - ]0,+oo[ is such that

o (x-a)"" p(s)
exp| Y ~—~—h (x)dx |[<—=, when a<S<t<b 5)
@ RIS Ry
and
t
y(t)Jp(s)qm(hl""’h”)(S)s&o,When a<t<b (6)
a 7/(2-0 (S))
where m e{l,...,n—l} that the inequations (5) and (6) are
%o (t) = max {tifl (t)"“’rn (t)} satisfied. Then, the problem (1), (2) has at least one
And besides, if solution.
Note 1. In this Theorem, te condition § e ]0,1[
J.p s)ds < +o0

is unimprovable J,=1, and it cannot be replaced by
then a falr assessment for each solution to the problem the condition ¢ =1

@).(2)s Theorem 3. Assume that 7,(¢)<t, when
(n-1) }/(a) .

t)‘u (t)‘ﬁmj‘p(S)ho(S)ds a<t<b (k=1,..,n) (8) and within the area

: ' la,b[ x R™ the inequation (8) is satisfied, where

<
when a<t<b h, :]a,b[ —>]0,+00[ (U=1,...n) is within the interval

Based on Theorem 1 and Lemma 1, there is

proved . [a+2.b] are the integratable functions for whatever

Theorem 2. Assume that within the the area .. . . .
la,b[ x R™ there is ended the inequation small positive ¢, but ho isa O weighted integratable
function. Assume that in addition to this, there can be
|f (t1X1 X, | Zh |Xk|+h0 t) . found such Me{L..,n—1} that the inequation (5) is

satisfied and
n)

where  h, :]a, b[ —10,00[ (k are

b
integratable functions for whatever small positive¢, IP(S)qm (N, 0y )(S)ds < +o0 9)
a

within the interval [a+e¢,b], but h; is a weighted Then, the problem (1), (2) has at least one

integratable function. Assume that in addition to this, solution.
there can be found such & e]0,4 and
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Note 2. It is obvious that because of Note 1, if
the condition (8) is violated, the condition (6) cannot
be replaced by the condition (9).

The issue of the existence singularity of a
solution to problem (1), (2), when (7;(t) =t (i=1,...,n)
has been studied in the works [1-5]. The weighted
problem with strong singularity for the system of non-
linear differential equations has been studied in the
works [6-8].
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Introduction The relevance of the work is in the fact that the

Microelements contain of oil is its important metals from oil may do negative influence at oil
characteristics. It represents geochemical information refining process, like catalysts poison, equipment
like age of oil, ways of its migration, so on. Total corrosion, environment pollution. Just because to
contain of the microelements in oil decrease with study microelement contain of oil is a quite important
increase of the depth of the oil source and its age. It task nowadays.
was established that a part of metals are in the form of The purpose of work is to develop the newest
organic complexes and polydentatic complexes. methods of atomic-absorption determination of
[1,p.587;2,p.420;3,p.115;4, p.100;5, p.131;6, p.255;7, Copper and Iron in oil with improved metrological
p.33;8,p.960;9,p.20; 10,p.110;11,p.210;12,p.1184;13, characteristics.

p.14;14, p.113;15, p.320].
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Experimental part

In this work, an atomic absorption spectrometer
j C-115 (flame version, lamps with hollow cathodes)
was used, Iron was determined at A = 248.3 nm, (C;H»
- air, depleted , L/ min), and Copper at A = 324.8 nm
(C2Hz - air, depleted, 1 L/ min ; ultrasonic bath, model
PS -20, power - 120 W., frequency 40 kHz.
Laboratory weighing scales OHAUS PA 64 (65 /
0.0001 g). Triton X-100, C14H220(C2H40)n, n= 9-10,
Mr=631g/mol, CCM=2.9*10* mol/L. Acetylacetone,
Copper and Iron acetylacetonates. The initial
concentration of metal solutions for the preparation of
solution calibrator is 0.1 g/L. Used disstilled water and
chemical reagents qualification is not lower than
analytically pure.

A sample of oil (m=0,1 g) was added 4 ml Triton
X-100 aqua solution (o = 4%) and 1 ml. of saturated
HNOs. The solution was mixed within 20 min., treated
for 20 minutes by ultrasound, added 0,2 ml of
acetylacetone and taken into a 10 ml volumetric flask,
and made up to the mark with distilled water. The
obtained emuslions were homogenous and stable.

Results and discussion

Metals in oil are in the form of complexes with
organic ligands. The composition of inorganic
standard samples significantly differs from the
composition of the solutions analyzed. This issue
substantially —affects the results of analyte
determination. Therefore, it is necessary to replace
inorganic standard samples with complexes of metal
ions with organic ligands. Intensification of sample
preparation is achieved by using ultrasound. Adding
Triton X-100 reduces the surface tension of the
analyzed solution and increases the dispersion of the
aerosol, which leads to complete atomization.
Calibration solutions were prepared from standard
solutions of metal ions and metal acetylacetonates.
The dependences of the analytical signals in the
determination of analytes on the concentration of
analytes were built. (Figures 1,2)

The sensitivity factor is a numerical
characteristic of sensitivity. If the graduated line is
linear, then the sensitivity factor is defined as the
tangent of the angle of inclination of the graduated
curve. The sensitivity of the method is determined by
the slope of the linear part of the graduated curve.

S=tgx (@)
As = 9%
t9o, @)
where
S- sensitivity,

A'S —increasing of sensitivity,

1 js the tangent of the angle of inclination of the
graduated function of aqueous solutions,
a, is the tangent of the angle of inclination of the

graduated function with the modifier.

Thus, the highest sensitivity of the analytical
signal is achieved at a surfactant concentration of
Triton X-100 with w = 4%. (Tables 1,2)

Investigation of the influence of ultrasound
treatment time on the value of the analytical signal.
(Tables 3,4)

Thus, the highest sensitivity of the analytical
signal is achieved at 20 minutes of the ultrasound
treatment.

The results of atomic absorption determination of
analytes in the samples are in Tables 5,6.

Verification of the correctness of the results was
determined by the of "injected-found out" method.
The results are represented in Table 7 and Table 8.

By the "injected-found out" method and varying
the weight of the samples, it was found out that the
systematic error at determination of Copper and Iron
is not significant. (Tables 9,10)

Multiple measurements of the absorption signal
of the zero solution. Measures of 15-20 values of the
digital recording device should be estimated, then the
value of the standard deviation of the background by
formula (4) should be calculated:

A 2
So= [FEE ()
Calculation of the detection limit should be

evaluated by the following formula (4):
35S

Conin = ra 4

By the atomic absorption methods we estimated
the limits of determination of Copper (Cmin=0,001
mkg/ml, C,;=0,004 mkg/ml ) and for Iron (Cmin=0,001
mkg/ml, Cii=0,004mkg/ml ).

Conclusions

The use of aqueous solutions of Triton X-100 and
ultrasound treatment increases the stability and
homogeneity of the obtained solutions, reduces the
analysis time, increases the sensitivity of analytes
determination by 1.5 and by 1.54 times. Standard
samples of the composition, based on metal
acetylacetonates, brings the chemical composition of
the analyzed samples to the calibration solutions,
increasing the precision and accuracy of the
measurements.
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Table 1. Choice of concentration of Triton X-100 for atomic absorption determination of Copper

(n=5,P =0.95)
oil sample
w(TritonX-100), % C(CU),mglslfg
¢+ Sr

~ Vn
3 3,01+0,05 0,01
4 7,12+0,08 0,01
o 7,1120,07 0,01
6 7,10+0,08 0,01

Table 2. Choice of Triton X-100 concentration for atomic absorption determination of Iron (n =5, P = 0.95)

oil sample
w(Triton X-100), % C(Fe),mg{;g
C_~ + tprf Sr
~ n
3 150+2 0,01
4 17042 0,01
5 170+2 0,01
6 170+2 0,01

Table 3. The choice of ultrasound treatment time of the analyzed solutions in the atomic absorption
determination of Copper (n =5, P = 0.95)

oil sample
UsS, min. C(Cu), mg/kg
¢yl Sr
~ Vn
15 6,8140,05 0,01
20 7,120,08 0,01
25 7,12+0,07 0,01

Table 4. The choice of sonication time in the atomic absorption determination of Iron (n =5, P = 0.95)

oil sample
uUs, min. C(Fe), mg/kg
C+ tp.fS Sr
~ Wn
15 158+2 0,01
20 17042 0,01
25 170+£2 0,01
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Table 5. The results of atomic absorption determination of Iron in oil using aqua Triton X-100 (o = 4%)
solution, stabilizated by ultrasound. (n =5, P = 0.95)

Concentration of Fe,mg/kg
Sample c+f S
n
Oil sample 170+2 0,01

Table 6. The results of atomic absorption determination of Copper in oil using aqua Triton X-100 (® = 4%)

solution, stabilizated by ultrasound. (n =5, P = 0.95)

Concentration of Cu,mg/kg
Sample Ct tp,rS S
n
Oil sample 7,12+0,08 0,01

Table 7. Validation by the "'injected-found out”™ method of for Iron (n =5, P = 0.95)

Sample Iron content, mg/kg Iron injection mg/kg Foun:];/itglron, S
Oil sample 17042 150,0 320+2 0.01
Oil sample 1702 150,0 32042 0.01

Table 8. Validation by the "injected-found out" method of for Copper (n =5, P = 0.95)
S Found out Iron,

Sample Iron content, mg/kg Iron injection mg/kg ma/kg Sr
Oil sample 7,12+0,08 7,00 14,20+0,07 0.01
Oil sample 7,12+0,08 7,00 14,10+0,08 0.01

Table 9. Estimation of systematic error in atomic absorption determination of Iron by varying the mass of
the sample. (n =5, P =0.95)

Concentration of Fe,mg/kg
Sample of oil, g Analytical sigal ) S
C+t——
Vn
m =0,1020 30 170+2 0,01
m = 0,2031 31 170+2 0,01
m = 0,4012 33 170+2 0,01

Table 10. Estimation of systematic error in atomic absorption determination of Copper by varying the mass
of the sample. (n =5, P =0.95)

Concentration of Cu,mg/kg
Sample of oil, g Analytical sigal c+ tprS S
T Wn
m = 0,1020 23 7,12+0,08 0,01
m = 0,2031 31 7,134+0,08 0,01
m = 0,4012 22 7,11+0,08 0,01
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Figure 1. Dependence of the analytical signal of Iron from its concentration.
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Figure 2. Dependence of the analytical signal of Copper from its concentration.
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Introduction

The diet of a young athlete, like any healthy
person, is focused on providing the body the necessary
amount of energy, plastic (building) and biologically
active substances. Nutrition is seen as an active factor,
i.e., health care, disease prevention, ensuring natural
growth and development, and expanding the
boundaries of adaptation to constant physical activity.

Inadequate supply of nutrients to the body can
lead to consequences such as damage to health,
inability to resist adverse environmental factors,
deterioration of mental and physical ability to work.

A number of targeted research [1] [2] [7] [8] is
currently underway to study the healthy eating of
young athletes in various sports around the world:
including a comprehensive assessment of the health
and actual nutrition of adolescent athletes involved in
chess and checkers, improving fitness, prevention of
physical and infectious diseases, young athletes is to
develop special products for. Improving health
measures and optimizing nutrition is important for
athletes.

High achievement of a child from 3-4 years of
age is a requirement of modern sports. This is why
when children are assigned to sports sections to do a
variety of sports, it takes a lot of work and carries
overloads. The important task of parents and coaches
is to properly adapt the child to these processes, which

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2021.07.99.24

is impossible without the organization of proper
nutrition, taking into account age, health, sport, period
of training and competitions, rest time. However, not
all coaches and athletes are familiar with the basics of
nutrition science, misinterpreting eating regimens due
to lack of knowledge in the field. It is not right to
consume too much of any food product, which does
not help to achieve high results in sports [3].

An athlete’s need for energy and nutrients
depends on the type of sport and the amount of work
performed, including the level of skill, emotion, and
personal habits. Athletes of different specialties have
different daily energy expenditure: 2800-3200
calories for men and 2600-3000 calories for women
in activities with low physical activity (chess,
checkers). In short-term but multi-tasking sports
(acrobatics, gymnastics, trampoline jumping, diving,
archery, weightlifting, figure skating, etc.) energy
consumption is 3500-4000 calories for men and 3000-
4000 calories for women. In sports such as running
400 and 1500 m, boxing, wrestling, swimming, all-
around, sports, modern pentathlon, the daily energy
expenditure is 4500-5500 calories for men and 4000-
5000 calories for women [4] [9]..

Chess is a mental sport, which is why a chess
player knows exactly what food is needed for the
mind. Proper nutrition is very important for a chess
player. A person engaged in light physical or mental
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work should consume 3000-3200 calories a day.
Overeating is harmful. Body weight should be
monitored regularly. Products that stimulate brain
activity: brewer's yeast - the first in the composition
of vitamin groups. Beer yeast cannot be replaced with
beer because beer is alcohol, a poison to the brain; fish
is beneficial, it contains Omega 3 fatty acids, has a
good effect on the circulatory system and the brain.
Bitter chocolate and egg yolk contain a very useful
substance - lecithin, which is a source for the synthesis
of acetylcholine (a neurotransmitter) in our brains.
Chocolate also contains a simple carbohydrate, a
substance that quickly raises blood sugar levels. Nuts
are rich in fatty acids, such as fish, high in protein and
high in calories [5] [6] [10].

Research methodology.

The study used analytical, questionnaire and
statistical methods. Copies were obtained from
medical cards (Ne026 / h form) and the child’s
developmental history (Nel112 / h form) to study the
specific features of diseases in children and
adolescents involved in chess and checkers. Extensive
indicators of the registered diseases for an average of
3 years for 2019-2021 were taken into account. It was
carried out according to the analytical structure of the
diseases. Precise information on the nutrition of

children and adolescents involved in chess and
checkers was studied using a card-questionnaire. The
7-day diet of each participant aged 7 to 16 years was
studied for six months.

At the request of the research, twice a year
(winter-spring and summer-autumn) for 7 days, the
card-questionnaire recorded the food consumed by
children athletes, and then calculated the average daily
figures. Kitchen utensils of a certain size (plates,
bowls, cups, spoons, etc.) of approximately specific
size and ready to be consumed in order to determine
the type of product and the amount of portion
consumed, name, weight on the packaging and label
of food products available for sale and fat-laden
nutritional models were used. It also looked at
information on what children and adolescents should
eat at home and what additional products they should
use during sports competitions and training. The main
nutrients in the daily ration and the energy capacity of
the ration, the amount was calculated according to the
table of chemical composition of food.

Studies the prevalence of diseases among
children engaged in chess were conducted at
Republican specialized school of chess, 980 children
were randomly selected for chess clubs from Tashkent
city and region and their health status was studied (see
Table 1.1).

Table 1.1. Children covered in the study

Selected schools Number of children (n)

Republican school specializing in chess 153
Tashkent city, including: 92
146th school of Almazar district
School No. 223 of Uchtepa district 96
School 235 of Yunusabad district 108
41st school of Shayhantahur district 118
Tashkent region, including: 103
Chirchik city 16th school
Parkent District 27th School 89
Zangiota District 34th School 116
Schools 41 and 43 in Angren 105

Total 980

Results.

The medical examination was conducted by a
team of doctors from pediatric clinics (pediatricians,
neurologists, ophthalmologists) in the districts and
was divided into children's health groups based on the
results of the disease among children and adolescents.
In order to analyze the results of the examinations,
methods of complex assessment of children's health
status were used, distinguishing the main classes and
nosological forms of diseases in accordance with the
International Classification of Diseases.

According to the age classification of children,
all children were divided into 4 age groups: 7 - 9 years,
10-12 years, 13-15 years, 16-18 years. Of the total
children, 312 (31.8%) were 7-9 years old, 315 (32.1%)
were 10-12 years old, 181 (18.5%) were 13-15 years
old, and 172 (17.6%) were 16-18 year old. The
difference between pediatric morbidity depends not
only on the specifics of the region, but also on the
methods of collecting and calculating materials in the
detection and registration of diseases, as well as the
equipment of the treatment and prevention facility,
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staffing, professionalism of doctors, popularity of
medical services and other factors.

The overall incidence of pediatric morbidity per
1,000 children in this age group was 589.8 at the age

Our results also show that the incidence of boys
is slightly higher than that of girls. However, the
difference between them is not statistically reliable
(R> 0.005), including the incidence of boys aged 7-9
years in boys - 357.1 %, girls - 232.6 %; 10-12 years

of 7-9 years and 564.3 at the age of 10-12 years; 406.1
at 13-15 years of age; At the age of 16-18, it was
377.5. It was noted that the incidence rates among
children decreased with age (see Figure 1).

- 313.3 %in age, girls - 280.6 %; At the age of 13-15
years, 265.3 and 141.0 %, respectively, and at the age
of 16-18 years, 209.1 and 178.5%, respectively (see
Table 1.2).

Table 1.2. Childhood morbidity (per 1,000 children in this age group)

Morbidity o
Age L (error robabili ) o % ;bldlty
boys girls CIror pro Y ’
7-9 3571 | 2326 >0,05 589.8
10-12 333 | 2806 >0,05 564.3
13-15 2653 141,0 >0,05 406.1
16-18 209.1 178.5 >0,05 377.5
Middle 2862 | 2082 >0,05 484.4

Respiratory diseases are leading in the structure
of children's diseases in the chess club (19.8%),
followed by diseases of the digestive system (18.8%),
blood diseases of the hematopoietic system (17, 3%),
followed by some infectious diseases (13.4%),
diseases of the eye and its auxiliary organs (8.8%),
diseases of the ear and mammary gland (7.5%), skin
and subcutaneous tissue diseases (4,7%) were
recorded. It was noted that in all age groups of
children, their incidence decreased with age.

Respiratory diseases were 129.6 at the age of 7-
9 years per 1,000 children in this age group; 117.3 at
10-12 years of age; 61.22 at 13-15 years of age; It was
76.5 at the age of 16-18 years, and this was higher
among systemic diseases at the expense of acute
respiratory diseases in all age groups of children.

The share of acute respiratory disease in the
respiratory system was 81.7%, as well as children with
rhinitis, laryngitis, bronchitis, tracheitis and, very
rarely, whooping cough (see Table 1.3).

Table 1.3 Morbidity rate in children (per 1,000 children in this age group)

. The age of the child
Morbidity
7-9 | 10-12 | 13-15 | 16-18
1. Some infectious and parasitic diseases 78,6 88,8 53,06 | 33,7
2. Diseases of the blood, blood production system 103,1 | 94,9 75,51 62,2
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3. Diseases of the endocrine system, nutrition and metabolism | 13,3 9,2 2245 | 27,6

4. Mental and behavioral disorders 1,0 9,2 1,02 6,1

5. Diseases of the nervous system 4,1 0,0 1,02 11,2

6. Diseases of the eye and its auxiliary apparatus 55,1 62,2 27,55 | 27,6

7. Diseases of the ear and mammary glands 54,1 47,9 18,37 | 24,5

8. Respiratory diseases 129,6 | 1173 | 61,22 | 76,5

9. Diseases of the digestive system 110,2 | 107,1 | 81,63 66,3

10. Diseases of the skin and subcutaneous tissue 27,6 20,4 17,35 | 26,5

11. Diseases of the bone, musculoskeletal system and

connective tissue 9,2 0,0 1,02 0,0

12. Diseases of the urinary system 3,1 5,1 10,20 15,3

13. Injuries and poisonings 1,0 2,0 35,71 0,0

Total morbidity 589,8 | 564,3 | 406,12 | 377,6

Conclusion and recomendations.

1. Respiratory diseases are leading in the
structure of children's diseases in the chess club
(19.8%), followed by diseases of the digestive system
(18.8%), blood, hematopoietic diseases (17, 3%),
followed by some infectious diseases (13.4%),
diseases of the eye and its auxiliary organs (8.8%), ear
and mammary gland tumors (7.5%), skin and
subcutaneous tissue diseases (4 , 7%).

2. The actual nutrition of children and
adolescents is unbalanced, does not meet their
physical needs, which is largely due to non-
compliance with daily dietary norms - food
consumption is less than 12-13%, the consumption of
milk and dairy products, vegetables and fruits in
athletes' diets is very low. , which means not getting
enough vitamins and minerals. This, of course, has a
negative effect on nutrient metabolism.

3. Inthe development of measures for the health
of school-age children, special attention should be
paid to the diseases of this class, as well as the
organization and conduct of in-depth medical
examinations of children, rehabilitation, development
of healthy living skills.

References:
1. Vorobeva, V. & Shatnyuk, L. (2010).
“Klassifikaciya I xarakteristika

specializirovannyx produktov dlya pitaniya
sportsmenov”. Voprosy pitaniya, Ne 6, pp.64-68.
2. Azizbekyan, G., Leshik, Y., & Pozdnyakov, A.
(2008). “Osnovaniya  k  ispolzovaniyu
sportsmenami  specializirovannyx  produktov
pitaniya. Voprosy pitaniya, Ne 3, pp.58-61.

4. One of the most important components in the
diet of young athletes engaged in chess and checkers
is protein, as it activates the production of adrenaline
in the brain, which increases the rate of reaction.
Therefore, the widespread use of protein in plant
products (legumes, nuts), such as animal products
(meat, meat products, eggs, fish products, dairy
products, chicken, rabbit, etc.) is recommended.

5. The following meal plan is recommended
when organizing the daily diet of young athletes
engaged in chess and checkers: breakfast - hot meal,
sandwich, a cup of tea or coffee; second breakfast
(with a big break in reading or at home at 12 o'clock);
lunch should be after reading and should not be less
than 3 meals; the second lunch at 15-16 o'clock (30 g
of dark chocolate bar, biscuits, a cup of sweet coffee
or tea); Dinner should consist of three meals no later
than 7-20 p.m.

6. A chess player should consume more sugar
(preferably natural honey) and vitamins during the
tournament. It is useful to drink a cup of black coffee,
bitter tea with sugar or dark chocolate (30 g) in 3-4
hours of the game.

3. Shayxova, G. (2014). “Gigienicheskie
trebovaniya k postroeniyu racionalnogo pitaniya
I metody opredeleniya potrebnosti v energii |
pishevyx veshestvax”. Uchebnoe posobie po
gigiene pitaniya. (pp.40-48). Tashkent.

4. Kasyanov, V. (2016). ‘“Noviy podxod k
razrabotke produktov pitaniya dlya shaxmatistov.
Nauchnie Trudy, Kub GTUNe12, 141-155.

Philadelphia, USA

120

2 Clarivate
Analytics /e



ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Mixaylova, 1. (2015). “Shaxmaty kak 8. Briguglio, M., et al. (2018). Dietary

mnogokomponentniy vid adaptivnoy fizicheskoy
kultury”. Teoriya | praktika fizicheskoy kultury,
Vol. Ne 12, 56 — 58.

Nikiyuk, D., Burlyaeva, Y., Vybornov, V., &
Timoshenko, K. (2017). “Metodicheskie
rekomendacii po pitaniyu yunix sportsmenov’.
FGBUN issledovatelskiy — centr  pitaniya,
biotexnologii | bezopasnosti pishi.

Rusterholz, T., Hamann, C., Markovic, A.,
Schmidt, S.J., Achermann, P., & Tarokh,
L. (2018). Nature and nurture: brain region-
specific inheritance of sleep neurophysiology in
adolescence. J Neurosci. 38(43):9275-9285.

neurotransmitters: a narrative review on current
knowledge. Nutrients, 10(5):591.
9. Rodriguez, N.R., Di Marco, N.M., & Langley, S.
(2009). American Dietetic Association; Dietitians
of Canada; American College of Sports Medicine
American College of Sports Medicine position
stand. Nutrition and athletic performance. Med.
Sci. Sports Exerc., Ne41(3), pp.709-731.

10. Aulin, K.P.

(2000).

Minerals: Calcium //

Nutrition in Sport / Maughan R.M. (Ed).-
Blackwell Science Ltd., pp. 318-325.

Philadelphia, USA

121

2 Clarivate
Analytics indexed



ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
QR — Issue QR - Article

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2021 Issue: 07  Volume: 99

Published: 23.07.2021 http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

Ruzikhon Usmonovna Ahrorova
Fergana State University
Researcher

SEMANTIC ANALYSIS OF PHRASEOLOGICAL UNITS
REPRESENTING “YOUTH” IN FRENCH AND UZBEK LANGUAGES

Abstract: This article provides a semantic analysis of phraseological units representing " youth” in French and

Uzbek.

Key words: semantic analys, phraseological units, French.

Language: English

Citation: Ahrorova, R. U. (2021). Semantic analysis of phraseological units representing “youth” in French and
Uzbek languages. 1SJ Theoretical & Applied Science, 07 (99), 122-126.

Soi: http://s-0-i.0rg/1.1/TAS-07-99-25
Scopus ASCC: 1203.

Introduction

Before analyzing factual material, it is necessary
to clearly define what is meant by the term “age” and
what “age periods” scientists distinguish. Age is
described as “a period, a stage in the development,
growth of man, animal, plant” in S.I.Ojegovs
dictionary.! According to Wikipedia, “usually” age
means the calendar age (passport age, chronological
age), which does not take into account the factors of
development of the organism. The difference from the
average of the observed individual characteristics of
the organism development served as a basis for the
introduction of the concept of “biological age” or “age
of development.”?

Biological age has “age” periods, which
“represent the periodicity of human development from
pregnancy (or birth) to death, and the stages of human
life that conform to this definition are the socially
accepted age stratification system of” age
“boundaries”.? It is also necessary to take into account
that the “age period” consists of one or another period,
temporary intervals, which are necessary to complete
a certain stage of “morphological and functional

! Oxeros C.U., IlIsemoa H.FO. ToikoBbIil CIOBaph PycCKOTo
s3pIka — M.: A3b, 1996. — C. 456.

2 CnoBaph pasroBOpHON IEKCHKH (DPaHIy3CKOTO A3bIKa (Ha
MaTepuaje COBPEMEHHOM XyJI0)KECTBEHHOM JIUTEpaTyphl U
mpeccel). 2-¢ u31., ctep. — M.: Pycckmii s3p1k, 1988. — C. 354.
(CPJIDA).

Doi: &os¥e! https://dx.doi.org/10.15863/TAS.2021.07.99.25

development of organs,
organism as a whole.”

In the process of semantic analysis of
phraseological units representing the “age period” in
French and Uzbek, their national and cultural features
were identified, as well as their similarities and
differences were studied. It was semantically analyzed
lexicographic sources and the usage of phraseological
expressions in the text in French and Uzbek
languages, representing youth, including childhood,
middle age, maturity, and old age.

Phraseological units actively used in French such
as “a I'age du biberon» - infancy, “mois de
nourrice» (petite enfance) - the period of
breastfeeding, “&tre a la bavette” - period of cradling
baby, d'un certain dge - first youth, le premier age -
early childhood, and “en bas dge” means childhood
between three and four years.

For example: Melchior faisait un enfant a sa
femme chaque année, sans s’inquicter de ce que en
arriverait plus tard. Deux étaient morts en bas age.
(R.Rolland, L’ Aube).

body systems and the

3 Le Nouveau Petit Robert. Dictionnaire alphabétique et analogique
de la langue frangaise // texte remanié et amplifié sous la direction
de Josette Rey-Deboie et Alain Rey. — Paris: Dictionnaires Le
Robert, 1997. — 2552 p. (PR).

4 Dictionnaire des expressions et locutions / par Alain Rei et Sophie
Chantreau. — Paris: Robert, 1998. — C. 55. (DEL).
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Age des beaux departs- represents a period of
joyful youth, for example: Il a trente-deux ans, I’Age
des beaux departs. (R. Martin du Gard, Les Thibault)

Age de discretion - the phraseological unit
means “young age” that recognizes the mind, we refer
to the context:

Par venu a I’Age nomme de discretion, ma mere
m’avait conduit a I’¢glise. (C.Detrez, L’hebreabruler).

Bel age - the phraseology gives two closely
related meanings, representing both childhood and
youth: a) pure, sweet period of youth (enfance):

Les parrain et marraine furent... Jean-Baptiste
Magnien, bourgeois a Furley, et Pierrette Michelet, sa
soeur, “laquelle ne signa a cause de son bel dge”. Elle
avait trois ans! (A.Mathiez, Autour de Danton).

The age of self-awareness (jeunesse):

O d e tte (ami-vois) - Trente-cingans. Chab
reloche.—Bah, c’est le bel dge, comme dit ’autre.
(P. WolffetG.Leroux, LeLys).

- Regarde -moibein, ditlevieillard. C’est
aujourd’hui mon anniversaire. Aujourd’hui j’ai eu
cent ans. - Ah, dit le jeune homme, ¢’est un bel ége.
Comment cela est-il possible? (I.Cassou, De I’Etoile
au Jordin des Plante).

In the French language material, it was found
that among the phraseological units we analyzed,
there are phraseological units that express not only the
“age period”, but also the physical and psychological
aspects of the “age period”, for example:

a (or dans) la fleur de 1 ’4age - at the flourishing
age.

- Combien y a-t-il de généraux morts a la fleur
de I’age pour I’empereur Napaléon? -demanda-t-il a
Lucien aprés un moment de silence. (H. de Balzac,
Splendeurs et miséres des courtisanes).

force de I’Age - the age one gets strong.

dans la force de I’dge - at the age one gets
strong.

Laisses faire a Georges, c’est un homme d’age
prov.- aged enough to be intelligent.

Entre en age - pubirty

Entre en dge de connaissance - the age when
one can control himself/herself.

L’age béte - (la partie de [’'enfance ou de
l’adolescence qu’il plait aux adultes de nommer ainsi)
— “difficult” age. The word bete in French means
stupid, silly in Uzbek, but in the phraseology it means
a child's naughty period, ie the period of transition
from childhood to adolescence.®

For example: j’ai appris un beau jour que je
venais d’entrer sans m’en apercevoir dans 1 “4ge
béte”. (D.Martin, Le garcon en 1’air). Age de raison
- (sept ans; I’dge auquel on considere que [’enfant a
l’essentiel de la raison) - the “age period” that

5 Le Nouveau Petit Robert. Dictionnaire alphabétique et analogique
de la langue frangaise // texte remanié et amplifié sous la direction
de Josette Rey-Deboie et Alain Rey. — Paris: Dictionnaires Le
Robert, 1997. — 2552 p. (PR).

recognizes himself, (adolescance). The use of this
phraseology in relation to a seven-year-old child is
explained by the fact that the French word raison
which means “mind, understanding, perception,
intellect,” and it suits the phrase “age period”, we refer
to the examples:

1. Peu avant mon septieme anniversaire, j’appris
que j’allais atteindre I” “Age de raison”. Le jour ou
mon pere lacha devant moi ces mots bizarre, je pensai:
“c’est donc que je n’etais pas raisonnable auparavant”.
(D.Martin, Un garcon en Iair).

2. Je n’avais pas atteint I’age de raison que
nous etions neuf enfants a la maison et pas tous de pere
Berteaut, comme nous 1’appelions. (S.Berteaut, Piaf).

Phraseological ~ expressions  which  are
reminiscent of youth in French are so diverse and it
means that the language is very rich in phraseology,
for example, a la fleur de 1'dge (au moment le plus
beau de la vie) expresses flourishing youth, beautiful
moments of life. The phraseology L’4ge d’un teton
(quinze ans) and a coup sur dge con Or transition age,
difficult age (including 15-16 years) also refer to the
period of puberty.®

Phraseological expressions such as jeune bois,
jeune loup, deuxieme Age, de la derniere couvee,
I’age ingrat refer to the most powerful age of man,
the period of excitement, for example: Au sortir de
I’age ingrat, les femmes suffisamment jolies
marchent longtemps sans inquietude sur la vitesse
acquise de leur beaute. Aussi, est-ce avec un sincere
etonnement que j’ai du accepter 1’evidence: j’etais
entrée dans mon deuxieme dge ingrat, celui de la
maturite. (B.et F. Groult, Il etait deux fois).

Youth is characterized by the phraseological
phrase in French poetic language - le matin de la vie
(poet. Jeunesse). The meaning of this phrase is “the
early morning of life.” In order to prove the beauty of
life, the French compare youth to early morning,
because in the early morning it is possible to feel the
purity of the air and the extraordinary beauty.

Also, the phraseological units representing the
period of youth are premier dge - early youth,
childhood; jeune temps, bel age - beautiful moments
of youth; la premiere saison de la vie - the first
season of life; étre dans la verte saison - to be in the
green season, that is, to liken youth to spring, to
symbolize the beauty of spring, to remind that nature
is clothed in green, also signifies the age of a man.

Although the literal translation of the
phraseological phrase beaux jours de la vie, which
signifies the period of youth, is the beautiful days of
life, in fact, it refers to the period of immaculate
childhood. Similarly, the literal translation of the
phrase la belle saison de la vie is a beautiful season

5 Nouveau dictionnaire analogique / sous la direction de Georges
Niobey. — Paris: Larousse, 1989. — 856 p. (anal).
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of life, a time of prosperity, but the phrase means a
mature “age period”.’

The phraseological unit 1'dge mur (literally
translation is ripe age), which represents the period
after a person has reached puberty, refers to the period
of women's motherhood because motherhood is a
special delicate period as she gives her love to her
child. together. It is a period of more beautiful times,
of being stronger, wiser, and more energetic.

In French, the term Age canonique is used for
women over the age of forty, which means that a
woman is of a sacred age (over forty). that is, this age
is also a period when a woman attracts to herself with
modesty, courage, energy, enthusiasm, and attention
to herself and her work, for example:

J*étais arrive depuis une demi-heure, et je faisais
ma cour a une ambassadrice d’4ge canonique...
(C.Farrere, L’Homme qui assassina).

L’age canonique des protagonists ne constituait
pas, aux yeux de Berthe, une presumption en favuer
de leur purete. (J-L. Curtis, Les forets de la nuit).

It was analyzed that in the phraseological fund of
the French language there are also phrases that are not
clear which “youth period” they represent. For
example:

Anticiper sur son Age - looks younger than
middle age.

Quant a Olivier [...] representez-vous je ne sais
quoi d’inusite, comme une ardeur un peu singuliere,
jamais risible, d’anticiper sur son Age et de
s’improviser un homme a seize ans a peine.
(E.Fromentin, Dominique).

Age du capitaine is used for a person whose age
is difficult to determine.

Aspect général: une plouc, et meme la plouc
integrale [...] Cheveux sales [...] Les yeux: on les
voyait pas [...].Age: douze ans ou vingt, on celui du
capitaine. (S.Japrisot, La Passion des femmes).

The phraseological units entre deux Ages and
étre poivre et sel have the same semantic meaning,
which means the period between maturity and old age,
i.e. neither young nor old. We observe these phrases
in the text:

1. Surtout il etait trouble par une belle personne,
entre deux Ages, qui avait de longs cheveux blonds
ardents, des yeux d’une longueur exage rée...
(R.Rolland, L’ Aube).

2. Dans I’allée, le chauffeur faisait les cent pas,
en fumant cigarette sur cigarette. Il avait, de la, une
vue laterale sur la terrasse, sur le groupe de Mrs
Galloway et de ses hotes: les duex vieillards, les deux
jeunes gens, la femme entre deux ages. (J-L. Curtis,
Le the sous les cypres).

" Malvano L. Le mythe de la jeunesse & travers I'image : le fascisme
italien // Histoire des jeunes en Occident. 2. L'Epoque
contemporaine / Sous direction de Giovanni Levi et Jean-Claude
Schmitt. — Paris, Seuil. 1996. — P. 277-308.

3. A sa gauche, un homme entre deux dges, dont
le regard austere emergeait parfois d’un roman, et
planait un moment avec la fumee bleue du tabac sur la
salle dont le bourdonnement ou bien diminnuait ou
bien s’elevait d’un ton. (M.Vianey, L’evidence du
printemps).

As it is observed from the examples, it is not
possible to tell from a woman's beauty that she is old,
she looks young, but on the other hand, this phrase is
used because it is possible to know that she is old.®

In the Uzbek language, the phraseological units
“Gmn yrran”, “émm KatmO Koaran”, “€mm Oup
Koiira 6opub xonran” (old) are used to say that old
age has begun, for example:

You don't look at the beard, you don't look at the
headdress, look, your beard is shaking in the wind not
getting grey.

- We're old. Would someone marry us ...
(S.Ahmad. Mastonbibi).

Sherbek involuntarily recalled his advice to
Nazarov one day: “If we send you to a training course
for agronomists.” He had gone out saying he was old.
(S.Anorboev. Ogsoy).

The Uzbek phrase “age has gone”, “age goes
back” corresponds to the French phrase “prendre du
bouchon”, “prendre de 1 'dge”.

For example: Even though his age has gone, he
has a flame in his heart (A. Qahhor. Yangi yer).

She was wearing an ordinary chit shirt, and her
hands and neck were free of ornaments. Perhaps her
age went back and disappointed with the decorations
of the world. (M. Ismaili. Fergana until dawn).

Even though his age went back, he looked
active, alert, and careful. (A.Mukhtor. Birth.). In the
same way, the phrase “a person who has lived to a
certain age” refers to an old man who has lived a long
life.

Most of the commonly used phraseological units
in French are phrases denoting an old age:

Au declin de I’4ge - in old age; sur le declin de
la vie - at the end of life, in old age; le derniere saison
de la vie - the last season of life; a I’echeance de ’age
- passing of age; etre sur I’Age - to grow old; prendre
de la bouteille - to grow old quickly; prendre un
coup de vieux - to grow old quickly; du rechauffer -
to be worn out, that is, to be useless in old age; se faire
vieux - to grow old, adding age to age; rerorter son
fusil a la mairie - literally means to bring (hand over)
one's gun to the authorities, that is, a period in which
men in the past centuries used guns, which became
unusable after old age; &tre sur le retour - the
beginning of a person's old age; sentire la fin de
saison - to feel one's season, the end of one's life; le

8 French-Uzbek dictionary. Bayram Balchi, - Tashkent: - IFEAC,
2008. - 98-101 p.

Philadelphia, USA

124

2 Clarivate
Analytics oo



ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

soir de la vie is a phraseology used mainly in a poetic
style to denote the evening of life, i.e. old age.

There are also several comparative phrases in
French that mean old age, for example: Vieux comme
Herode, vieux comme Mathusalem, vieux comme
Mathieu - sale, vieux comme mes robes, vieux
comme un pot a plume. All of these phrases mean
very old, aged.

Here are a few phraseological units that
represent old age: Un vieux garcon - old bachelor,;
un vieux debris -very old; vieux jeton - an old foxy
man; vieux jours - period of old age; un vieux pépé -
old man; un vieux pingre - an old stingy man, also
&tre sur le bord de la fosse; bon a rotir; abattu de
vieillesse.

Avoir passé 1 ’age - to grow old, to grow old:

Mais je veux un mome. C’est simple a
comprendre. Je vais quand meme pas attendre que
Bebert sorte (de prison) pour m’en faire un! J’aurais
passé I’ age. (J.Houssin, Envoyez la puree!)

Etre hors d’ age de...- the oldest age

Faire sonner son Age - not to hide one's age

Arsinoe - Certes, vous vous targuez d’un bien
feible avantige. Et vous faites sonner terriblement
votre dge. Ce que plus que vous on en pourrait avoir
N’est pas un si grand cas pour s’en tant prevaloir.
(Moliere, Le Misanthrope).

Passer 1 *dge (de...) —old aged.

Redillon.-Non, tune le connais pas, Il a
passé I’age. (G.Feydeau, Le Dindon).

faire I’autruche - to be in old age.

Porter (or accuser, paraitre) son age - to fit
one's age.

En fait, il ne portait pas son age. Il restait
maigre en vif comme un jeune. (P.Gamarra, La
Femme De Simon).

Porter bien son Age - to look younger than his
age.

Prendre de I’dge (advancer en age, tirer sur
I’age) - to start aging.

Ce n’est plus de mon 4Age- it does not fit my age.

Non, point d’amour, Pitan, je vous assure. Je suis
une trop vieille femme, ce n’est plus de mon age.
(R.Rolland, L’ Ame enchantee).

L’age n’est que pour les chevaux - prov.
Cleverness is not related to age, but to mind.

On apprend en 4dge tout dge - prov. It is not too
late to study at any age.

Avance en ige - old age.

on fait les bétises en tout age - prov. Stupidity
can also be true in old age.

au (or surle) de clin de I’4ge - old age

glaces de I’Age - the end of old age.

sur la pente de I’Age - when the age reaches an
exact stage (old aged).

® French-Uzbek dictionary. Bayram Balchi, - Tashkent: - IFEAC,
2008. - 98-101 p.

Retour d’age - very old.

Age comme le Pont Neuf - very old, old.

Comment! C’est pour un pareil masque que ce
nigaud-la me fait de traits! Mais je la connais, moi, sa
contesse; elle est Agée comme le Pont-Neuf.
(H.Murger, Madame Olympe.)

Anticiper sur son Age - looks younger than
middle age.

Quant a Olivier [...] representez-vous je ne sais
quoi d’inusite, comme une ardeur un peu singuliere,
jamais risible, d’anticiper sur son age et de
s’improviser un homme a seize ans a peine.
(E.Fromentin, Dominique).

Aspect général: une plouc, et meme la plouc
integrale [...] Cheveux sales [...] Les yeux: on les
voyait pas [...].Age: douze ans ou vingt, on celui du
capitaine. (S. Japrisot, La Passion des femmes).

The following proverbial phraseological units
specific to different “age periods” in the Uzbek
language can be cited as examples:

If a young man comes, go to work, and if an old
man comes, go to eat plov.

Among the many proverbs that encourage a
person to be humane, there are many proverbs that
teach people to respect the young and elderly and to
treat them well. The above proverb expresses a good
tradition of our people. According to this ancient
custom, if an old man suddenly comes to a person's
house for some reason, they immediately invite him to
the best place (in a cool place in the summer, in a
warm place in the winter) and set the table, entertain
guests with tea, meal, and treats. If they are working,
and one or more of their young relatives, friends,
neighbors come to them for some reason (whether it is
a boy or a girl), they will ask them first to help and
then entertain them. According to tradition, this is not
offensive, and young men and women who come and
help do not get offended. On the contrary, when they
see something being done when they arrive, they go to
help work, even if the host does not ask to help, or says
“No, don't bother, it's a trivial matter, I'll do it in a
moment.”

In Uzbek, you can also find the following
phraseological units, for example: “The young are in
service, The elderly are in respect"; "Young people -
in service, old people - in honor"; "Plov is served from
the elderly, work - from the young”,; “If you respect
the elderly, and God will bless all”; “If you see an old
man, call him grandfather”; “Respect for the young is
a debt, respect for the old is an obligation” (an
obligation is something that must be done); “He who
glorifies the old will find happiness”, “When there is
an elderly in a house, there is fairy.

Young people devote their lives, old people
count their remaining lives.
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One wise man was questioned: “What is the without fault (He upsets the mother, but as he grows

worst disease?”” He replied: “Old age.” Indeed, old age
means growing weakness, disease, and the end of
human life. There is a saying: “The youth perceives a
mountain as a flower field, the old man perceives a
flower field as a graveyard” (young people become
more and more interested in life and look at everything
with pleasure. As old men's health weakens, their
moods deteriorate and the good things seem worse.
“The sweeter the taste, the more bitter the horror”;)
“Young people like to play, Old people like to sleep”;
“Your hands will work in your youth, your tongue will
work in your old age”; “Youth does not depend on
age, Old age on hair”; “The beginning of youth and
the end of old age” (This proverb is used in the
meaning that “the older a person gets, the more his
character becomes like a child.”) “’Young threatens to
leave, old threatens to die.”

Youth is naughtiness

This proverbial phraseological unit is told
parents who are upset and complaining about the
excessive noise or lack of attention of their children:
“Don’t be upset, he is still young, he will get older and
get rid of this manner.” Youth - naughtiness,
adulthood - nobility, Old age - childhood; The child
goes to childhood; If a child speaks, his words are
sweet, if he thinks, his thoughts are difficult; Fire
cannot be without smoke, and a young man cannot be
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Introduction Due to unfavorable natural climatic conditions in
Anthropogenic impact on the biosphere leads the arid regions of the Southern Aral Sea, the general
primarily to physical, chemical and biological condition of different phytocenoses of plants growing
pollution of the environment. The drying up of the in these areas has undergone various changes.
Avral Sea caused its bottoms to be covered with finely One of the most pressing issues is to eliminate
dispersed salt-dust aerosols. These aerosols rise under these contradictions, increase the productivity of plant
the influence of eolovial forces (winds) and enter the phytocenoses, develop animal husbandry and, at the
environment and pollute the land to varying degrees. same time, identify ways to preserve the diversity of
The main direction of winds in the southern Aral Sea, wildlife.
ie 60-70%, moves to the north, northeast, south,
southwest. Consequently, most of the salt-dust Materials and Methods
aerosols rising from the seabed sink to the northern Field research was studied in all regions of the
districts of the Republic of Karakalpakstan, located on Republic of Karakalpakstan, districts, houses, deserts
the southern side of the sea, where the biotic and and specially marked points on the dried bottom of the
abiotic substances receive the first blows of these Avral Sea in stationary, semi-stationary conditions.
aerosols. Among them, the opposite effects on biotic Route research was carried out in four directions:
objects have their own forms and manifestations. Route 1 began on the left bank of the Amudarya
Prevention and elimination of these side effects is one river and continued from the Karakalpak part of
of the most pressing issues today [2, 3, 6]. Ustyurt and the western part of the dried bottom of the
Avral Sea to the border of the Republic of Kazakhstan;
[ ]
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Exploration on Route 2 began on the right bank
of the Amudarya river in the irrigated and non-
irrigated areas of Karakalpakstan, the Karakalpak part
of the Kyzylkum, Akpetkey and the dried Aral Sea to
the border with the Republic of Kazakhstan;

Route 3 continued from the southern and
southwestern parts of the Republic of Karakalpakstan
to the borders of the Republic of Turkmenistan.

Route 4 was explored from the east and southeast
to the end of the border of the Republic of
Karakalpakstan [11].

Commonly accepted methods of geobotanical
and ecological research have been widely used in
scientific research.

The study also used special guidelines with the
methods adopted by the Research and Production
Association of Amelioration and Irrigation Research
Institute, Uzbek Livestock Research Institute,
Karakalpak Agricultural Research Institute, Center of
Hydrometeorological Service of the Republic of
Uzbekistan.

The study of biological properties and
morphological characteristics of plants was carried
out in two stages of ontogeny (virginil and generative)
in the experimental plots selected by 1.G. Serebrjakov
(1962) [5].

Morphological changes related to the
continuation of plant development were studied in the
main phases: vegetation, budding, flowering, fruiting,
and relative dormancy. For the onset of the phase, the
time of emergence was assumed in 10% of the plants,
and in 50-60% of the complete phase (Hamonnevsky,
1997).

To study the underground structure of plants,
according to the method of M.S. Shalt (1960), in each
variant were extracted by washing (dissection) the
roots of three plants. Soil samples were selected from
the genetic horizons of the experimental plot when
establishing the boundary conditions of the
distribution of the root system in the mechanical and
chemical composition of the soil. The nutritional
value of plants was calculated according to Yu.K.
Novoselov (1983) [9].

From the Ministry of Water and Agriculture of
the Republic of Karakalpakstan, data from farms and
reports of other organizations in the research work on
their zoning for the production of abundant crops from
common agricultural crops used.

Documents with reports of the Ministry of Water
and Agriculture of the Republic of Karakalpakstan
and data from its constituent farms, the Committee of
Ecology and Environmental Protection of the
Republic of Karakalpakstan, the Hydro-Geological
Melioration Expedition of the Republic of
Karakalpakstan and other organizations were used in
the research work on their zoning in order to grow a
rich harvest of common agricultural crops.

Mathematical processing of the results of
research work was carried out using the methods of

G.N. Zeitsev (1984) and analysis of variance
(Dospekhov 1985), as well as the introduction of
computer programs and, in this case, electronic
computers [3, 7, 8, 10, 11].

Results and Discussion

Despite the negative effects of such extreme
environmental conditions, we encounter some forage
desert plants that have adapted to the region. For
example, in the strongly saline soils of the dried
bottom of the Aral Sea: black saxaul, tamarix,
sagebrush, various halophyte plants, in the dry bottom
of the sea, where from time to time mixed water with
collector-drainage waters, as well as ground artesian
water in and around the protruding areas, reeds,
sedges, and other plants grow to adapt to these areas,
forming various solitary or mixed phytocenoses. Of
course, any plant needs a certain amount of water.
There is no fresh water in these places. Therefore,
where there is water of different mineralization in the
reserve (collector-drainage water, ground artesian
water, residual water, etc.), we need to use the reserve
water on a scientific basis to grow useful plants and
improve the productivity of their phytocenoses [1, 4,
10].

Conclusion

Thus, forage adapted to harsh extreme-
ecological conditions, halophyte from desert plants,
alfalfa, licorice, reed plants, which are adapted to
additional salinity and low water, serves as a fodder
warehouse. If the water from the reserve is directed to
the development of field fodder production, cattle
breeding will develop rapidly on the bottom of the
dried Aral Sea.

Establishment of solid fodder bases on the
bottom of the dried Aral Sea, in addition to a rich
harvest of livestock, wild animals: pigs, badgers,
rabbits, saigas, deer, muskrats, mink; from birds:
some ducks, pheasants, hawks, quails; fish adapted to
living in salt water: snakefish, grass carp, smelt, carp,
etc.; some predators: wolves, foxes, etc. will be the
basis for breeding and maintaining their diversity.

In areas where collector-drainage waters flow
into the lakes, it is important to grow ordinary reed
plants and improve the productivity of their
phytocenoses. According to the results of our research
work in 2014-2017, 97-98 centner/ha of reed straw
can be obtained annually from reed plants using KS-1
collector-drainage water. If the technical forces are
sufficient, it is possible to harvest 100-200 centner/ha
per hectare.

If the water of this reserve is directed to the
development of field fodder production and scientific
work, then cattle breeding will develop rapidly, and
the wildlife will increase, and their biodiversity will
be fully preserved. Thus, the needs of our people in
food and beverages will be fully met.
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Forage adapted to extreme ecological
conditions, halophyte from desert plants: black saxaul,
olaputa, alfalfa, licorice, reed, adapted to additional
salts and low water the plants serve as additional
fodder storage for pastures.

Establishment of solid fodder bases on the
bottom of the dried Aral Sea, in addition to a rich
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Abstract: The article provides information on the agrochemical properties of corn in the northern region of the
Republic of Karakalpakstan. Chimbay district was selected as an experimental area. When studying the agrochemical
properties of irrigated weakly saline meadow-alluvial soils, the amount of humus in the upper layers in the spring
was up to 0,84%, in the under arable layer - up to 0,58% and in the autumn from 0,78% in the 0-28 cm layer and up
to 0,51% in the 28-43 cm layer. The data obtained show that the soils of the studied area are characterized by the
fact that they are not very rich in humus. The distribution of humus in soil profiles is based on certain laws. In all
soils, large amounts of humus are distributed in the upper horizons, while very small amounts of humus are observed
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Introduction In our country, 90-120 days after the harvest of

Globally, 40% of food and 60% of cereals come autumn wheat is a non-cold period, which allows to
from irrigated land. The high efficiency of irrigated grow crops. One of the important tasks is to cultivate
lands provides an incentive to increase their area high and quality products on the basis of a positive or
around the world. Although crop vyields have active temperature supply of water to the areas freed
increased by 40% in the last 20 years, the amount of from autumn wheat, the growing season of crop
water consumed per hectare has remained largely varieties, improving the technology of cultivation,
unchanged over the last 100 years. Globally taking into account the characteristics of their yield. In
agricultural land area is approximately five billion this regard, there is a need to identify an irrigation
hectares, or 38 percent of the global land surface. system for corn varieties grown in Karakalpakstan,
About one-third of this is used as cropland, while the and to develop an improved irrigation system for
remaining two-thirds consist of meadows and water-consuming associations. Today, more than 600
pastures) for grazing livestock. [2]. Today, there is a million tons of corn is grown in the world, and it is
shortage of clean drinking water and shortage of water traditionally ranked first in terms of cultivation
resources irrigation of agricultural crops among the compared to the main grain.
world's population. Corn is a versatile agricultural crop and is widely

used for fodder, technical and food purposes. Corn is
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one of the main grain crops, its cultivation area is
spread almost everywhere. This crop, according to
FAOQ, ranks third in the list of cultivated crops by area
and leads the world in gross grain yield, second and
third [2].

By 2020, it is planned to plant 29929 hectares of
corn in the Republic of Karakalpakstan, of which
3,840 hectares will be planted in Chimbay district
from the Northern districts. As a secondary crop, it is
planned to plant 5600 hectares of land in the country,
including 550 hectares of corn varieties and hybrids in
Chimbay district [1].

Materials and methods

Optimal norms and timing of irrigation of newly
created corn varieties are being developed and applied
to a wide area. In order to study the effect of irrigation
methods of corn on the agrophysical properties of the
soil in 2019-2020, the Karakalpak Agricultural
Research Institute conducted scientific research in the
conditions of meadow-alluvial soils of experimental
fields. Agrophysical properties of soils were studied

in the experimental fields in early spring, after each
irrigation, and at the end of the season (table 1).
Agrochemical properties of soils were conducted
in accordance with the Methodological Manual of
Determination of Agrophysical, Agrochemical and
Microbiological Analysis of the Uzbek Cotton
Research Institute [7]. Observations on the growth and
development of corn were conducted in accordance
with the methodological manual "Methods of
conducting field experiments" (UzPITI, 2007) [8].
The study of agrochemical and chemical
properties of soil determines soil fertility, saturation
with essential nutrients and organic matter, as well as
the amount of salts in it, which determines soil fertility
and can greatly contribute to quality, abundant yields.
Humus is a substance that determines the fertility
of the sail, i.e. a high or low amount of humus is an
indication of whether its fertility is high or low.
Therefore, many scientists have noted in their
scientific work that the formation of humus, its role in
soil formation, plays an important role in the
smoothing of microbiological processes, improving
agrophysical properties and nutrient regime.

Table 1. Agrochemical properties of soils in the Northern region of the Republic of Karakalpakstan

In the spring
Depth ;);]Iayers, Humus, Gross, % Movable, mg/kg
0,
& N P K P20s K20
Average, 2020
0-28 0,84 0,089 0,163 1,63 16,0 136
28-43 0,58 0,056 0,139 1,51 10,20 125
43-55 0,49 0,040 0,118 1,18 8,10 105
55-61 0,29 0,022 0,090 1,08 3,30 94
61-73 0,33 0,018 0,066 1,00 3,10 86
73-91 0,26 0,010 0,048 0,80 2,50 75
91-131 0,24 0,012 0,045 0,80 2,30 78
131-160 0,22 0,010 0,043 0,80 2,00 77
Depth of layers In the autumn
cm ' Humus, Gross, % Movable, mg/kg
% N | P ] K P20s K20
Average, 2020
0-28 0,78 0,055 0,120 1,31 13,00 103
28-43 0,51 0,038 0,100 1,20 9,00 90
43-55 0,43 0,036 0,079 1,12 6,50 78
55-61 0,28 0,022 0,060 1,00 3,43 54
61-73 0,26 0,014 0,050 0,90 2,74 40
73-91 0,10 0,010 0,032 0,60 2,10 38
91-131 0,10 0,011 0,030 0,40 2,20 42
131-160 0,10 0,010 0,030 0,31 2,00 39

The data obtained show that the soils of the

studied area are characterized by the fact that they are
not very rich in humus. The distribution of humus in

soil profiles is based on certain laws. In all soils, large
amounts of humus are distributed in the upper
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horizons, while very small amounts of humus are
observed in the lower layers (Table 1).

The experimental field soils are light in
mechanical composition, heavier on the lower side,
meadow-alluvial soils, low and moderately saline.
The groundwater level was 1.7-2.0 m at the beginning
of the period and 2.3-2.6 m at the end of the period.

Results
When studying the agrochemical properties of
irrigated weakly saline meadow-alluvial soils of the

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0
0-28 sm

—O—In the spring Humus, %

Karakalpak Agricultural Research Institute in the
northern region, the amount of humus in the upper
layers in the spring was up to 0,84%, in the under
arable layer - up to 0,58% and in the autumn from
0,78% in the 0-28 cm layer and up to 0,51% in the 28-
43 cm layer (Fig. 1).

28-43sm 43-55sm 55-61sm 61-73sm 73-91sm 91-131sm 131-160 sm

In the autumn Humus, %

Fig.1. The amount of humus in the soil

Here the amount of humus in the under arable
layer and in the deep horizons its amount gradually
decreases. The distribution of the amount of humus in
these soils along the profile is explained by the
mechanical composition of the soil, the duration of the
irrigation period and the salinity properties [3, 4, 5].

The humus layer is visible in short horizons,
while the amount of humus in the deep layers
decreases sharply. Lack of humus is primarily due to
low vegetation cover, a decrease in microorganisms
and enzymes in the soil [6, 9]. This indicates that the
melioration status of these soils is much heavier.

Many scientists have done research on the
effects of nitrogen on plant growth and development.
Nitrogen is divided into insoluble species by
hydrolysis with water-soluble acid in the soil. The
plant assimilates the mineral state of nitrogen
(ammonium and nitrate state) better than organic
compounds. Among the organic compounds, urea,
asparagine, and glutamine are more easily absorbed
by the plant. Nitrogen is rapidly released from these
compounds, and the plant assimilates it. The plant
assimilates nitrate and ammonium nitrogen in the
same way, but the plant consumes much energy until
it converts the nitrate form to the ammonium state.
The more potassium and nitrates in the soil, the better
the plant absorbs nitrate nitrogen, the more
magnesium cations in the soil, the better the

absorption of ammonia. In terms of humus content of
the studied soils, it was found that the total nitrogen
content in these soils was also not very high due to
their poverty. According to the data obtained, the
highest values of gross nitrogen were observed in the
upper 0-28 cm layer of all studied soils, 0,089% in
spring and 0,055% in autumn. It was found that the
amount of nitrogen gradually decreased as it deepened
along the profile, according to the table, the lowest
value was observed in the 73-91 cm layer of the soil
layer was 0.010%. The distribution of the total amount
of nitrogen in these soils along the profile is explained
by the mechanical composition of the soil, the degree
of salinity.

Phosphorus is the second most important
nutrient in plant nutrition after the nitrogen. It is
believed to contribute to the faster ripening of the
plant's fruits [10]. The amount of total phosphorus in
the swampy meadow-alluvial soils of the
experimental areas of the Karakalpak Agricultural
Research Institute in the northern region is 0.163% in
the arable layer and 0.120% in the autumn, while in
the lower horizons their content decreased. The fact
that the total amount of phosphorus is mainly high in
the upper horizons can be attributed to its biological
accumulation in these layers.

The element potassium plays a special role in the
growth and development of the plant. This element
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accumulates more in the young organs of the plant,
enters the chlorophyll composition and actively
participates in photosynthesis processes. In the
northern region, potassium was found to fluctuate in
the upper layers of soils by 1.63% and in autumn by
1.31%, and as it deepened along the soil profile, its
amount decreased depending on the amount of humus
and mechanical composition in the soil.

Conclusion

In saline meadow-alluvial soils, the volume
mass, specific gravity and porosity of the soil vary
depending on the irrigation system of the corn. When
we carried out the irrigation system of corn in the
order of 80-80-60 % relative to the Limited Field Wet
Capacity, it was observed that the agrophysical
properties of the soil were acceptable.

The main source of phosphorus nutrition for
plants is its movable forms. Its amount was found to
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Introduction drawbacks that can be encountered such as electrolyte
Supercapacitors (SC) have attracted a lot of leakage, corrosion, or packaging difficulties [7].
research interests as one of the best next-generation Gel polymer electrolyte (GPE) as a kind of
energy storage devices because of its have many important flexible electrolyte has attention attracted
advantages such as rapid charging/discharging ability, increasing because of its minimum leakage compared
high safety, long cycle life, superior power density, to liquid electrolyte and much higher ionic
and good eco-friendliness. SC devices have been conductivity compared to solid polymer electrolyte
developed by sandwiching the electrolyte between [4,8]. Besides, GPEs have many advantages such as
two electrodes [1,2]. SC devices have been ease of fabrication, the biodegradable, natural, non-
developed the storing electrical charge at the interface toxic, non-corrosive, light-weight, variable geometry
between electrode materials and electrolytes. Among shape, and which may bring new design chances for
them, the electrolyte is a crucial part and one of the energy storage devices in the future flexible SCs [9].
key components to determine electrochemical stable Common polymers, such as polyethylene oxide
potential window, rate capability, and life cycle of (PEO), polypropylene oxide (PPO), polyacrylonitrile
SCs [3-6]. In the past decades, aqueous, organic, ionic (PAN), and polyvinylidene fluoride (PVDF),
liquids and redox-active gels types have been widely polyvinyl alcohol (PVVA), and polyacrylamide (PAM)
used for SCs. Liquid electrolytes face several could be used as the matrix of GPE [10]. Among them,

PAM is a promising polymer matrix for GPE which
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has many other advantages amorphous structure, interpenetrating network [15], macromonomer

higher ionic conductivity than PVA, including their
low cost, reasonable chemical stability, and excellent
film-forming ability, and so on. Although this
polymer matrix has shown satisfactory performances,
that is still mechanical  properties not good.
Furthermore, the long-time use of the devices under
various bending, twisting, vibration, and deformation
conditions may cause the SC to be irreversible
damaged or accidentally breaking. All of these
failures would severely limit the reliability and
lifetime of SC, resulting in the maybe breakdown of
the whole electronic devices. So, in the last year
researchers also have been receiving attracted
attention and mainly focused on the fabrication of
self-healing and smart devices [11-13]. Self-healing
materials, which can spontaneously repair internal or
external damages, have been developed over the past
decade years. This kind of ability gives consumers to
use SCs under different conditions for a long
time. Nevertheless, the application of GPEs in certain
areas is still hindered because of their weak
mechanical properties and there are few reports to
improve them. However, several hydrogels method
with excellent mechanical performance has been
successfully developed. For example, slide-ring [14],

CHy~CH—CHs=CH-

t=0  ¢=

:!:HZ t!m;

T CHg ?HT’

C=0
N,

a

hydrogel [16], nanocomposite [17], hydrophobically
association [18], and double network (DN) structure
[19-21]. Among them, DN structure soft and highly
extensible hydrogels with a relatively homogeneous
network structure are developed or by combining a
rigid and brittle network with a soft and ductile
network [21]. Itis well demonstrated DN hydrogel can
efficiently disperse the locally applied stress and
dissipate the energy through the combination of two
networks, thus enhancing the hydrogel’s mechanical
strength. So, DN hydrogels have captured the
increasing interest and we focused to improve the
mechanical properties of GPE by this method.

In the last decade, the possibility of using many
natural materials as hydrogels are being investigated,
such as carrageenan [22], xanthan gum [23], chitin
[24], chitosan [25], guar gum [26], and gellan gum
(GG) [27-29]. GG (Figure 1) is a natural

anionic polysaccharide and has many advantages,
such as hydrophilic, biocompatible, biodegradable,
non-toxic, inexpensive, good gel-forming, thermal
stable, and so on. The most important character of GG
can cross-link through the ionic association between
K+, Ca2+, Mg2+, and Na+ ions at low temperatures
[30].

(o]

Figure 1 Chemical structure of Polyacrylamide (a) and Gellan gum (b)

Among them, Na+ exhibits high ionic conductive
also good self-healing efficiency besides high
stretchability so consider by us. Herein, we report a
high-performance novel double network GPE for use
in flexible SC by the DN structure with excellent self-
heal ability and enhanced mechanical property. DN
hydrogel through a dual cross-linking strategy, with
the ductile, double network, rigid sodium ion (Na+)
cross-linked GG being the first network and PAM
being the second network. GG network cross-linked
by Na+ ion is mechanical stable with PAM network
and then achieved remarkable stress and strain. The
significance of this work, GG can be cross-link
through Na+ and plays the ionic mobility role and
cross-linker of the sample. The results showed high
tensile stress (2 MPa), elongation break (40 mm/mm),

is obtained

and good conductivity (0.29S/cm)
simultaneously. Besides, the DN GPE can self-
recover almost 55% at 600C temperature and for 8
hours. SCs can be facilely prepared by sandwiching
the PG DN GPE with two identical electrodes, which
are fabricated by electrochemical depositing active
carbon, without extra components. The objective of
the current study was achieve novel PG DN GPE with
the combined advantages of excellent mechanical
property and self-healing behaviors, which permits
such flexible, wearable, and portable to be compatible
for use in energy storage devices.

2. Materials and methods
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2.1. Materials. GG powder was purchased
from Shanghai Macklin Biochemical Co.,
Ltd. (China). Acrylamide (AM) and 2-Hydroxy-4'-
(2hydroxyethoxy)-2-methylpropiophe-none (Irgacure
2959, MW=224.25) were provided by Aladdin
Reagent Co., Ltd. (China). Sodium sulfate
(anhydrous, Na2SO4, M=142.04) was obtained from
Shangyangong Co., Ltd. (China). Activated carbon
(Acetylene black (CB) and binder
Polytetrafluoroethylene (PTFE aqueous solution
wt.60%) were used for the made electrode. All the
reagents were used without further purification.

2.2. Fabrication of GG-
Na2SO4/PAM DN GPE.

DN GPE was synthesized by a one-pot method
(Chen et al.), initially, GG (respectively 0-0.5 gr), AM
(69), NazSO4 (0.2-1 moll), and DI water (10 mL) were
added into glasses beakers. The bubbling was
removed in the sample by ultrasonic vibrator and
vacuum pumping, heated at 950C water, and stirred
for 2 hours under stirring speed at 10 m/r. After been
a homogeneous solution, then Irgacure 2959 (0.085g)
added, the solution was stirred again for 10 min. After
all the reagents were dissolved, the resulting solution
was rapidly injected into a glass mold (10cm x 60cm).
As photo-polymerized under a UV Lamp with 365 nm
wavelength and 8-watt power for 3 hours, finally the
sample was kept at room temperature (RT) for 2 hours
to complete the polymerization process. By this
method GG/PAM DN gels successfully prepared.
PAM SN gels were also synthesized by the same
process except for no GG added.

2.3. Fabrication of activated carbon electrode
and assembly of SC. The active electrode was
prepared as follows: activated carbon (AC,80 wt. %)
powder, acetylene black (CB, 10 wt. %) binder
Polytetrafluoroethylene (PTFE aqueous solution 60
wt.%) and deionized water (DI, 10 wt. %), all the
elements are inserted into the glass dish, added ethanol
spirit, and stirred in the ultrasonic vibrator on few
times. Then, the resultant slurry was coated on the
nickel foam with an area. The sample was dried at 60
in the vacuum oven for 4 hours, the loading mass of
each electrode was to be 8-9 mg, then soaked in the
Na2S04 solution 24 hours.

For the two-electrode SC device assembly, the
as-prepared PG GPE was simultaneously used as
electrolyte and separator. Subsequently, a flexible
smart SC was assembled by all the elements together
in a sandwich configuration (electrode/gel polymer
electrolyte/electrode). A self-made mold was used as
Device 1 (Figure 2b) to assemble SC and for a test to
the ejects of tensile deformation, bending and low
temperature on the electrochemical performance of
SC prepared the Device 2 (Figure 2c) without mold.
All electrochemical measurements of SCs were
carried out using the two-electrode system.

self-healing

2.4. Characterization and measurement

Mechanical Testing: The hydrogels were cut to
dumbbell-shaped samples (Figure 2a), and
determining strain and stress curves by the Universal
testing machine (WSM-10kN, Changchun Intelligent
Instrument Equipment Co. Ltd. China). The samples
were stretched at a speed of 100 mm/min under a
tensile load of 100 N under ambient conditions.

Evaluation of Self-Healing Properties: The DN
hydrogels with a dumbbell shape (Figure 2a) were cut
into two pieces. The cut discs with different colors
were joined together at the cut surface and were sealed
in a polyethylene (PE) bag to prevent water
evaporation. Then, samples were divided into groups
and stored at different temperatures (20,40,60,80, and
100°C) for different periods (0.3, 2,4, 8, 16, and 24 h,
respectively). Subsequently, the healed samples were
taken out for tensile tests again.

The surface morphology and energy dispersive
spectrometer (EDS) of GPEs membrane were
investigated by a FESEM (FEI Quanta 250, Brock
AG, German) at 15kV. Before measurement, the
membrane samples are fractured in liquid nitrogen and
sputtered with Au. The Fourier Transform Infrared
(FT-IR) spectrometer (Bruker IFS-25) spectra of non-
cross-linked polymers (PAM and GG) cross-linked
polymers (Na-GG and Na-GG/PAM) were obtained to
confirm the existence of functional groups, was
conducted in the range of 4000400 cm—1
using potassium bromide pellet.

The surface chemical composition and chemical
states of the elements in GG were determined by X-
ray photoelectron spectroscopy (XPS; Axis Ultra,
Kratos Analytical LTD, England) with Al Ko
radiation and low energy electrons stream as the
excitation source 225 W, 15mA 15kV). Water content
could be estimated using the following equation:

We (%) = (Wt-Wd)/ Wt x100% (1)
where Wc is water content, Wt is the wet weight of
membranes before drying, and Wd is the dry weight
of membranes after drying in a vacuum oven at 60°C.

Measurement of ionic conductivity: The
conductivity of the GPE electrolytes was measured by
the electrochemical impedance spectrum (EIS) using
an electrochemical workstation (Parstat 2273,
Princeton Applied Research Co., USA) over a
frequency range from 0.1 Hz to 100 kHz. The
electrochemical stability window was determined
using the cyclic voltammetry (CV) method and also
measured by the electrochemical workstation in the
potential of -0.09 V to 0.9 V at a scan rate of 5 to 100
mV/s. Bulk resistance R (Q2) was determined by the
intercept with the real axis. lonic conductivity o (mS
cm-1) was calculated by the following formula:

o=L/ (AXRp) 2)

where L- thickness, A - area, Rp- bulk resistance of
the sample.
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Performance evaluation of SC: EIS measurement
of SC was conducted in the frequency range from
0.1Hz to 100 kHz. Galvanostatic charge/discharge
cycling was tested using a battery test instrument (CT
2001A, LAND Technology Co. Ltd., China) with
different current densities in the potential range of
0.09-0.9V. The CV of the Sc was performed at

la 15 e 25

various scan rates of 5-100mV/s in the potential range
0f 0.09-0.9V. The Sc specific capacitance (C, F/g) and
electrode specific capacitance (Cs, F/g) could be
calculated from the charge/ discharge curve as follows
[31]:

C=(IxAt) /(AV>m) 3)

Nickel foam

Electrode

Electrolyte

PG DN GPE

Figure 3. Schematic illustrations of double network structures of Na-GG/Pam GPE

Cs=4xC 4)

where | is discharge current, At is the discharge time,
AV is discharged voltage range, and m denotes the
mass of the activated carbon in two electrodes.

3. Results

GG as a typical pure natural material is both
inexpensive and environmentally friendly materials.
Usually, GG widely uses in the food industry,
medicine, and pharmaceutical. Nowadays, it is using
as like-new material for energy storage materials.
However, the mechanical properties of a pure GG
hydrogel electrolyte are very weak.
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Figure 4. Compare tensile stress-strain curves of various GG content (a) Nyquist plots (b) water content and
ionic conductivity of the samples (c) and elongation at break describes by the column graphic.

In this work, PAM was added to form the DN
structure that could efficiently energy storage as a way
to enhance the mechanical properties of the GG GPE.
Na;SOs4, a good neutral inorganic salt used in
electrolytes of flexible SCs, is selected as the ionic
conducting medium. Also, GG can cross-link each
other via Na* ions, and also this ion provides to
improve the ionic conductivity of the samples. To
prepare a double network, self-healing, an
intrinsically stretchable and tough GPE electrolyte,
we selected GG via Na+ ionic cross-linked as the first
network and PAM as the second chemically cross-
linked network. Herein, according to the literature
"one-pot" synthesis method was employed to obtain
the double-network hydrogel electrolyte one of the
best ways, including heating—magnetic stirring cycle
followed by UV-induced polymerization. Figure 3

illustrated the synthesis of DN self-healable Na-
GG/PAM GPEs.

3.1 Mechanical property of the electrolyte

First, we investigated the mechanical properties
of DN gels. To prepare the DN self-healing GPEs with
high ionic conductivity, a different amount of GG was
introduced (denoted as PG DN GPE) and found the
tensile properties of DN GPE were significantly
influenced by the GG concentration, PAM and
Na,SO4 were constant at this time. Figure 4a and 4d
show the typical tensile stress—strain curves of pure
PAM and PG DN GPE samples.The concentration of
GG is increased from 0 to 5 gr, and the result has
shown the pure PAM SN electrolyte without GG was
soft (elongation break- 10mm/mm, stress-0.6 MPa).
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Figure 5. Compare tensile stress-strain curves of various Na2SO4 content (a) Nyquist plots (b) water content
and ionic conductivity of the samples(c) and effect of Na2SO4 content on the (f) tensile stress and elongation
at break. according to Eq. (1) and Eq. (2).

The pure Na* cross-linked GG hydrogel without
PAM was so weak that it failed to withstand tester
clamping. In contrast, when the GC content reaches 3
gr (PG-3 DN GPE) achieved the highest stress reach
2 MPa, which was almost 4 times higher and the
corresponding elongation break was 400%, slightly
larger than that of the pure PAM hydrogel. These
results demonstrate that the concentration of GG
affected the mechanical properties of hydrogels
greatly. After continuing to increase again GG
amount, the mechanical properties began to decline.
For the reason that the PAM and GG mixture solution
becomes very viscous when the GG content exceeds
3gr, which may cause the inhomogeneity and a lot of
tiny bubbles so that the mechanical properties
decrease. The ionic conductivity and water contents
exhibit similar rising trends with GG content
increasing from 0 to 5 gr. The ionic conductivity and
the water content vary from 0.1 to 0.29 S/cm (Fig. 4c)
and from 46 to 55%

the
the

ionic
ionic

4. Discussion. As we know,
conductivity of hydrogels without

conducting medium is very low. The key to self-
healable DN GPE was the use of GG doped into the
PAM solution and subsequently converted to a
hydrogel by adding Na* under basic conditions. So
Na,SO, plays two critical roles in this case: crass-
linked agent and ion mobility. Therefore, in the next
step, we determined out the most suitable Na;SO4
content to keep a balance between the conductivity of
the gel and its effect on its physical performance. The
ionic conductivity of the PG DN GPE rapidly
increases from 0.0005 to 0.29 S/cm? with the increase
of Na,SO4 concentration from 0 to 1mol (Fig.5a/b).
Cause by the salts and enhanced ionic conductivity
and consequently increasing the number of conductive
ions. The equilibrium water contents of the GPE
(shown in Figure 5c) decreased with increasing
Na,SO, content, the possible reason that by the salts
the sample density increases and also that the
formation of the double cross-linked network made
the hydrogel structure more compact and prevented
the penetration of water molecules.
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Figure 6. Self-healing test: Tensile strain-stress curves after healing different time (a) and temperature(c),
tensile stress and elongation at break respectively (b,d), digital photo of self —healing test process(e).

Besides, the most important Na,SO; also affected
the mechanical properties of the GPE. As the
concentration of the NapSOa, electrolyte increases
from 0 to 1 mol, when reaching the concentration of
Na S04 0.6mol the best result showed which is the
stress increases from 0.3 to 2 MPa, the elongation
break from 13 to 40 mm/mm (Fig.5d). The enhanced
mechanical properties may result from the enhanced
interaction between GG networks Na* serving as
bridges. When the Na;SO4 concentration increases
until 1 moll, the stress increase to 2.2 MPa, however,
the elongation break decreases to 15 m/mm. It may be
attributed to the Na;SO, aggregation in high
concentration, leading to the destruction of hydrogen
bonds between GG networks. Therefore, the PG 3 DN
GPE with Na,SO4 concentration of 0.6 mol is selected
for  further investigations considering ionic
conductivity and mechanical properties. Considering
the physical nature of GG and PAM could
demonstrate self-recovery property under appropriate
conditions. Curiously, the PG 3 GPE could
automatically repair itself when suffering physical
damage. This kind of ability allows us to use
electrolyte for a long time. For this, PG GPE was
surveyed by cut the dumbbell-shape electrolyte into
two pieces completely and then the pieces were
physically contacted together without applying any
external force to determine self-healing ability
(Fig.6a-e). When the GPE was cut into two parts,
hydrogen bonds were cleaved at the cut interfaces.
However, once the two parts contacted together again,
the broken hydrogen bonds were prone to link

together. The recombination of hydrogen bonds
enabled the severed electrolyte to heal itself, leading
to the recovery of the electronic conductivity along
with the hydrogel. We further quantitatively evaluated
the self-healing efficiency by comparing the tensile
properties of original and self-healed PG 3 DN GPE
at different temperatures and times. In Fig.7, it was
shown tensile stress-strain curves before and after
self-healing mechanical properties at different times
0.3, 2,4,8,16 and 24 hours, various temperatures 0, 20,
40,60,80 and 90°C. The effect of healing time in
Figure 5 a,b and temperature on the PG 3 DN GPE,
was shown the tensile stress and elongation break of
the healed GPE increased as the increase of healing
time. The gel healed for 8 h at 60 °C reached
indicating a high self-healing performance and
excellent tensile properties of PG GPE (stress-0.38
MPa and elongation break of 420%) relative to the
original length.

To improve the mechanical properties of GPE in
further investigations we are planning to use the
method of High-Performance Size Exclusion
Chromatography [32, 33] to establish the quantitative
relationship between molar mass and tensile strain-
stress, elongation degree of polymers in GPE. The
given method allows expressing the determination of
molar masses and polydispersity degrees of GPE
components and gives reliable data for the optimal
choice of polymer type in GPE to reach good
performance exploitation characteristics of SC
product.
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Conclusions
According to the above experiments a new GPE

exhibits outstanding mechanical and electrochemical

properties.

Additionally, GPE has also shown

promising self-healing ability under room conditions
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Introduction - creation of a regulatory framework to support

The role of foreign investment in accelerating entrepreneurship;
the investment activity of enterprises in the economy, - improvement of a favorable investment
modernization and diversification of production, climate and tax policy;
implementation of programs for technical and - rich  mineral resources and energy
technological re-equipment and, ultimately, in independence;
economic growth is significant. At the same time, it - convenient geographic location;
will be possible to introduce technologies that - relatively high level of employment and
combine the advanced achievements of science and education of the population;
technology, create new jobs, produce goods and - cheap economic resources;
services with high added value and, on this basis, - formation of a large market for the sale of
ensure sustainable and balanced development of the goods and services;
country's economy. - the presence of living quarters.

The peculiarity of the investment policy carried The role of investment in the social, economic
out in our country is reflected in the priority of the and political development of the country is great. As
implementation of investment projects aimed at the you know, no country can develop without
production of import-substituting goods and services, recognition of the achievements of the world's leading
deep processing of local raw materials, energy economies in the field of science and technology.
conservation and the creation of new industries based Advances in science and technology are usually
on high technologies. accompanied by foreign investment. Based on this, as

Our country has created favorable conditions for we carry out profound economic reforms and
attracting foreign investment, which has the following structural changes in our economy, this process cannot
relative advantages [1]: be imagined without foreign investment.

- the presence of political and economic The process of globalization of the world
stability; economy is an objective process. Joining the process

of globalization means cooperation with the leading
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countries of the world, compatibility of state policy in
the socio-economic and political spheres on the basis
of mutual benefit. Investment activity and the growing
globalization of the world economy are important for
the modern world economy. This is also positively
affected by the growing role of developing countries
and countries with economies in transition in the
international division of labor.

Based on the experience of developed countries,
foreign investment plays an important role in ensuring
sustainable and effective development of the country's
economy. Therefore, the issue of attracting foreign
investment into the economy of our country should be
considered as an important factor in economic growth.
It cannot be denied that there are conflicting opinions
about the impact of foreign investment on the host
country's economy, that is, they have both positive and
negative effects[2].

Foreign investment has a number of positive
consequences for the sustainable economic growth of
the host country, which greatly helps to replenish the
domestic funds of the country's financial sector at the
expense of the missing funds. The essence of this
process lies in the fact that foreign investment will
cover the deficit by attracting the necessary
investment funds to cover the planned government
expenditures (government funds, foreign exchange
reserves, replenishment of government revenues) in
order to avoid interruptions in the implementation of
these expenditures.

Methodology.

It will also accelerate the country's economic
development by reinvesting profits in enterprises and
multinational corporations with foreign investments,
that is, by channeling them into reuse activities, which
will have a positive impact on economic growth
through the efficient use of existing assets and
meeting additional demand for financial resources.

Government has the legal, administrative and
organizational means to reinvest the profits of foreign
and joint ventures, as well as transnational
corporations and to prevent capital outflows, which
the government must constantly encourage and open
the way for them to invest in productive activities.
Indeed, profit in the hands of foreign investors is a
ready source of additional investment for the country's
economy. In this regard, as President Shavkat
Mirziyoyev said, "... it is necessary to create a system
of incentives for foreign investors to reinvest, and not
quickly withdraw their capital”.

It is also possible to increase tax revenues and
increase budget revenues in the host country as a result
of attracting foreign direct investment and the creation
of enterprises. In our country, taxes make up more
than 90% of state budget revenues, about 60% of
budget revenues are channeled into the social sphere.
Taxes paid on profits from the financial and economic
activities of enterprises with foreign investment allow

the host country to replenish its treasury. In this
regard, the President said: “... we still have a lot of
work to improve the tax system to make our country
more attractive for investors who intend to implement
large investment projects in Uzbekistan. Most
importantly, from an investor perspective, the tax
system must be clear and understandable in the long
run. Therefore, it is necessary to pursue a well-
thought-out long-term policy in the tax system”.

Foreign investment leads to an increase in labor
productivity in social strata. An increase in average
labor productivity is possible through the creation of
companies with foreign investment. Such companies
will be able to invest a high level of capital in each
unit of labor, which will have a direct impact on the
growth of labor productivity. At the same time, they
can  provide employment and  eliminate
unemployment. Increasing employment and raising
living standards is one of the main challenges for
ensuring economic growth.

Currently, there are about 5 thousand such
enterprises with foreign investments in our country.
Foreign investment will primarily lead to the
attraction of advanced technologies. Foreign investors
have the opportunity to conduct various studies to
maintain their position in the market. In particular,
enterprises with foreign investment are highly
competitive firms that will be able to spend most of
their costs on research and development, as well as on
the introduction of new scientific and technological
advances in production. The presence of foreign-
invested enterprises stimulates competition and
encourages local manufacturers to learn from and
learn from foreign experience in order to win in a
competitive environment. This directly affects not
only the level of technology, but also the efficient use
of limited resources[3].

Analysis and results.

Attraction of foreign investments and the
creation of enterprises in them will strengthen the
competitive environment in the country's economy.
The entry of foreign companies into domestic markets
will require more efficient operation of national
enterprises and  strengthen the  competitive
environment. Foreign firms are setting an example for
local businesses by rapidly integrating modern
technology and new management practices into their
operations and pushing them to innovate.

At present, in all countries, attracting foreign
currency and increasing foreign exchange earnings,
increasing the national currency rate are considered
one of the most pressing issues. Foreign investment is
one of the main pillars in attracting foreign currency
to the country and ensuring currency stability in the
country.

By attracting foreign currency to the country's
economy, most countries pay great attention to
increasing their export potential, because foreign
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investments can provide a large amount of foreign
exchange earnings. The advantage of foreign
investment over export in providing foreign exchange
earnings is that it is divided by foreign exchange
earnings from exports, but products in this currency
equivalent are exported. By attracting foreign
investment, foreign exchange or equipment and
products imported into foreign exchange are
introduced into the national economy. This will
stimulate economic growth in the country.

As a result of a reasonable investment policy
pursued in our country, sustainable economic growth
is achieved. The dynamics of growth of investments
in fixed assets has been observed for many years. In
particular, 202 thousand billion soums of investments
were attracted in 2020, which is 103.1% more than in

2019, investments in 2020 increased 1.6 times
compared to 2018, 2.8 times compared from 2017, 3.9
times in 2016, in 2015 increased 4.5 times per year
and 5.4 times in 2014. This positive growth trend also
led to a significant increase in the share of investment
in fixed assets in GDP. In particular, the share of
investments in fixed assets in GDP in 2020 will
amount to 34.8%, in 2019 - 38.3%, in 2018 - 30.6%,
in 2017 - 23.9%, in 2016 - 21.1%, in 2015 - 21.3%[4].
In recent years, the share of foreign direct
investment and loans in the structure of foreign
investment in our country has been growing in
comparison with the share of foreign investment and
loans secured by government guarantees (Figure 1).

Table 1. Investments in the economy of Uzbekistan

Indicators

2014

2015

2016

2017

2018

2019

2020

Gross

domestic

product, billion

Soums 186829,5

221350,9

2554219

317476,4 | 424728,7 | 529391,4 | 602551,4

Investments in fixed

assets, billion soums

37646,2 44810,4

51232,0

72155,2 124231,3 | 195927,3 | 202000,1

Share of
investments in fixed
assets in GDP, in%

21,3 21,3

21,1

23,9 30,6 38,3 34,8

Investment in fixed
assets per capita,

thousand soums 1224,0

14317

1608,6

2227,8 3769,6 5834,6 5900,9

As can be seen from the figure, the share of
foreign investments and loans under state guarantees
in the structure of foreign investments in our country
amounted to 68.3%, and by 2019 this figure will
decrease to 24%. On the contrary, the share of foreign
direct investment and loans in the structure of foreign
investment in 2003 was 31.7%, and by 2019 this
figure was 76%. This suggests that the confidence of
foreign investors in our country is growing.

In world practice, the ICOR (Incremental
Capital-Output Ratio) index (capital intensity of GDP

growth) is used to assess the efficiency of investments
in a country. The lower the ICOR index, the higher the
efficiency of using investments for the country's
economic growth. Here, the importance of
investments in the country's economic growth is high,
each unit mastered allows you to create a product in
which investments are higher than the previous level.
This requires further strengthening of investment in
the economy in the current situation.
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Figure 1. The share of foreign direct investment and loans guaranteed by the state in the structure of foreign
investment (percent)

In Uzbekistan, the ICOR index was 4.78 in
2003, but in recent years this figure has been
declining, increasing from 2019 to 4.6 in 2019. In
industrialized countries, this figure is 2.5. As can be
seen from the figure, the index in Uzbekistan in 2007
was 2.2, which is lower than the level of
industrialized countries. The index has been on the
rise since 2008, peaking in 2009 at 3.13. This is
directly related to the global financial and economic
crisis.

We can also study the ICOR (Capital Gains
Ratio) index by region. If in the Republic of
Karakalpakstan, Andijan, Bukhara, Kashkadarya and
Syrdarya regions in 2005-2019, on the contrary, the
value of this indicator will increase. This indicates the
low importance of investment in the economic growth
of regions (Table 2).

This means that economic growth in Andijan,
Bukhara, Kashkadarya and Syrdarya regions is not
coordinated with foreign investment. This is due to a

6,00

478

5,00

400

3,00

2,00

sharp increase in the share of foreign investments in
the regional economy and their high concentration,
mainly due to the implementation of targeted projects,
which directly affects the efficiency of investment
production[5].

The economic benefit from investments will be
achieved due to the timely implementation of
investment projects and their payback period, that is,
the timely completion of construction within the time
frame provided for by the business plan, the provision
of the necessary modern equipment, and timely
production. If the above objectives are not met in a
timely manner, the ICOR index will maintain a
negative high. This, in turn, indicates a low
investment efficiency. Delays in the timely
implementation of investment projects lead to
stagnation of capital ("frozen" - that is) in order to
generate income, which, in turn, becomes ineffective
capital and reduces the rate of economic growth [6].

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

we + Uzhekistan

«@= ¢+ [COR~ Developed countries

Figure 2. Changes in the ICOR (Incremental Capital Output Ratio) index in Uzbekistan and industrialized
countries, in coefficients
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Secondly, various investments will be made in
some regions and new enterprises will be created, but
the products created by these enterprises will not be
reflected in the region's GRP. This situation also
results in a high ICOR in the region.

In his Address to the Oliy Majlis, the President
of the Republic of Uzbekistan Shavkat Mirziyoyev
noted that there are many problems with attracting
foreign investment to our country[7].

They include:

- lack of a well-thought-out, long-term concept
in the formation of investment programs;

- the implementation of agreements with
foreign investments is proceeding very slowly due to
the lack of a well-functioning system in the field of
investment;

- lack of information about a specific project in
the current investment programs;

- serious mistakes in the designation and
implementation of promising large projects,
ineffective use of foreign loans hinder the
development of the economy, etc.

In this regard, in his Address, the President
outlined the following tasks that we need to solve in
order to solve these problems[8].

- reform of the foreign exchange market;

- rejection of radical measures in
implementation of tax policy;

- improving the tax system in order to make our
country more attractive for investors intending to
implement large investment projects in Uzbekistan;

- reduction and simplification of the tax burden
for all categories of business, on this basis, the
expansion of production and the tax base;

- granting the right to defer the payment of the
single tax for a certain period to a newly created small
and medium-sized business that builds facilities for
their own needs;

- to abandon individual approaches to the
provision of tax incentives and switch to the practice
of applying them only to certain sectors of the
economy;

- implementation of a well-thought-out long-
term policy in the tax system;

the
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- attracting investments in the real sector of the
economy, introducing a completely new mechanism
for the formation of projects;

- an absolute rejection of the practice of
adopting  hastily developed fake investment
programs;

- development of
economic development;

- mobilization of funds accumulated in the
hands of the population for the development of the
economy in the form of investments, strengthening
the sense of entrepreneurship in people;

- opening of the "Investment Portal" on the
Internet, which will provide local and foreign
investors with the necessary statistical information,
information about the conditions created for doing
business[9];

- creation of a system of incentives for foreign
investors to reinvest their capital without taking it
away earlier[10];

- increasing the activity of governors, heads of
state bodies and organizations in attracting
investments, cooperation with foreign investors,
creating new types of industries, creating jobs[11];

- to make full use of the potential of the Ministry
of Foreign Affairs to increase the attractiveness of our
country in the field of investment, to facilitate wider
attraction of foreign investment.

long-term concepts of

Conclusions.

We must, first of all, create an effective system
for attracting foreign loans and investments, learn
how to use each loan correctly. It's time to work on
this issue, cut seven scales once and think carefully
about the consequences.

In this regard, it is very important to formulate
a program for the innovative renewal of the state, to
train a new generation of personnel, a new class of
investors who will effectively use innovations and
investments. This requires a strong national idea, a
national program for the technological development
of Uzbekistan and the modernization of the domestic
market. This program should enable Uzbekistan to
become one of the most developed and economically
secure countries in the world.
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Introduction

Before considering the problem of teaching
phrasal verbs in a methodological plan and developing
a technology for teaching FV, it is necessary to
determine the linguistic status of these lexical units.

Stable combinations like make up, find out, get
up are widespread in modern English: Longman
Phrasal Verbs Dictionary contains over 5000 units. In
addition, phrasal verbs are extremely common. So,
according to The Bank of English, the occurrence of
the phrasal verb give in is 60 occurrences per 1 million
words. Words such as address, adopt, airline, airport
and appearance have approximately the same
frequency of use. The main sphere of functioning and
use of these formations is colloquial speech, however,
they penetrate in large numbers into all other
functional styles, both directly and as part of words
derived from them.

A significant number of works by both domestic
and foreign linguists are devoted to the study of
phrasal verbs. In the works of linguists of different
years, FGs were considered from the point of view of
their origin and development (R. Hiltunen 1983, M.P.
Ivashkin 1988), phraseological combinations (SB
Berlison 1964), behavior in various functional styles
(V.1. T.N. Nikolaeva 1989), the contribution of the
values of the components to the semantics of the

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2021.07.99.30

complex (Yu.A. Zhluktenko 1954, B.M.Dukhon
1983, L. Brinton 1988).

The study of linguistic works of the last 10-15
years shows that the field of research of phrasal verbs
is expanding, they are considered from a variety of
positions: contrastive linguistics (N.A. Lvova 1990),
a speech approach to establishing the functional
features of FG (E.A. Dolgina 1991) , the diachronic
approach (L.V.Shvedova 1997, T.A. Bakhanskaya
2001), the theory of semantic types (G.E.Belaya
1995), a complex, multilevel approach to the study of
FG (N.N.Skomoroshchenko 1995), the functioning of
FG on oversegment level (A.Yu. Grigoryan 1999),
pointing theory (A.V. Kravchenko 1987, S.Yu.
Bogdanova 1997), cognitive approach (E.E.
Golubkova 1990, 2002, I.A. Yatskovich 2000).

Such a keen interest of linguists in FVs is
explained not only by their widespread use, but also
by the fact that the actual question of determining their
linguistic status has not yet received an unambiguous
solution. The linguistic phenomenon we are
considering has a number of names in domestic and
foreign linguistics, reflecting the different views of
researchers on the nature of verb combinations: a
compound verb (E. Kruisinga, V.N. Zhigadlo, I.L.
Pluzhnik), a broken verb (A. Live) , two-word verbs
(A. Taha), verb with postverb (N.N. Amosova,
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LA .Kliyunaite, N.A. Lvova), verb with postposition
(LLE. Anichkov, N.N.Skomoroshchenko), complex (
V. Nogina), verbal complex (E.E. Golubkova),
verbal adverbial phraseological unit (A.l.Smirnitsky,
SB Berlison, L.A. Chinenova), verbal-adverbial
combination / complex / lexeme (A Kennedy, M. P.
Ivashkin, T. A. Bakhanskaya, J. G. Songolova),
phrasal verb (L. Smith, D. Bolinger, K. Sroka, R.
Hiltunen, G. I. Akhmanova, E. A. Dolgin, LV
Shvedova, SY Bogdanova, A.Yu. Grigoryan, 1A
Yatskovich), verbal analytical lexeme (G.E. Belaya).

The term "phrasal verb”, which is preferred to
many other terms and is widely used nowadays, was
first introduced into linguistic literature by L. Smith in
his book "Words and Idioms Studies in the English
Language" (1948): "... Even more numerous are
idiomatic combinations of verbs with prepositions or
prepositions used as adverbs. Collocations of this
type, you can call them "phrasal verbs", such as keep
down, set up, put through and thousands of others, are
not only one of the most striking features of our
language, ... they also belong to a huge number of
idiomatic anomalies - phrases, the meanings of which
are not derived from the meanings of the words that
make them up. " [1, p. 172]. The following statement
of R. Hiltunen about the term "phrasal verbs" also
seems convincing: standard status. It is the analytical
structure of phrasal verbs that complicates their
linguistic description. In verbose constructions, the
features of all the original categories of their
constituent parts are often brought together, and the
existing categories may not be sufficient to describe
new combinations. This is probably the reason for the
disagreement regarding terminology in the literature.
The term "phrasal verb" has two advantages over the
others: it indicates that the given construction is a
phrase, not a one-word unit, and it is easy to use ”[2,
[p.17].

Domestic linguists, in particular E.A. Dolgin:
“The uniqueness of English phrasal verbs, in contrast
to similar units of the German language, in which the
semantic fusion of components was accompanied by
morphological restructuring and the emergence of an
integral lexeme - a derived verb, consists in the
preservation of their separately formed or* phrasal
”character” [3, p. 1].

The linguistic status of units of the "take off"
type is controversial. The dialectical contradiction of
the form and content of these nominative units is still
hotly debated, especially on the issue of classifying
them as units of syntax, word formation or
phraseology. Different views on the status of the
studied formations can be represented as two opposing
points of view:

1) formations like "take off" are phrases (free or
phraseological),

2) formations of the "take off" type should be
attributed to words.

Supporters of the first point of view interpret FV
as phrases of varying degrees of freedom (A.l
Smirnitsky, V.N. Makeenko, I.E. Anichkov, N.N.
Amosova, C.E. Gursky, M.P. lvashkin, etc.). To
substantiate this point of view, such a sign of FG as its
separate formation becomes decisive. To understand
the nature of the second element, A.I. Smirnitsky: “If
in any language formation AB unit A (or B) is a part
of a word, then unit B (or A) is also a part of a word,
and, on the contrary, if A (or B) is a word, then B (or
A) is at least a word, i.e. either a word, or a more
complex formation ... a phraseological unit or even a
free phrase, but in no way a part of a word [4, p.163].
However, as rightly noted by E.V. Golubkova (1990),
this judgment does not contradict, for example, the
understanding of the second component as an official
word in terms of its systemic affiliation.

Perhaps due to this, the supporters of this point
of view on FV as a phrase are not unanimous in
assessing the part of speech belonging to the second
component of these formations. A significant number
of scientists believe that these formations are phrases
of a verb and an adverb (1.V. Arnold, S.B. Berlison,
C.E. Gursky, M.P. lvashkin, etc.). This approach to
the status of the second components of FG, in which
they are included in the number of adverbs or
prepositions, I.A. Kliyunaite distinguishes it as
“undifferentiated” [5, p. 9].

This traditional point of view is based on
diachrony data, which quite convincingly testify to the
adverbial origin of the second components of phrasal
verbs (see, for example, the works of A.S. Nenyukova
1950, M.P. lvashkin 1988). In addition to historical
data, the following facts of modern English, given in
the work of G.E. White (1995):

1) all verbs of movement participate in such
formations, verbs of state relatively rarely function as
the first components of the units under consideration;

2) when combining verbs with second
components, the simultaneous use of the adverb of
direction is impossible;

3) it is possible to use adverbs wedging between
the components. The adverbs "right", "back",
"straight" are most often wedged in: "But just as surely
the stock will go back up within a week ...", however,
other adverbs can also be wedged in: "Ceci sat silent,
drink in hand , staring impassively out into the
shadows *;

4) it is possible to combine several second
components with one verb: "Like falling dominoes,
Amos came over and down";

5) inversion is possible, in which the second
element takes a position in front of the verb: "But
along came the third-place Russians, Oksana
Gritschuck and Evgenee Platov, whose 1950-s
rocking free dance was judged superior";

6) in some cases, it is possible to replace the

second component with the adverbs "here", "there", or
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synonymous second components without causing
significant damage to the meaning of the statement;

7) formations like to take off can correlate with
prepositional phrases, compare: "She came in with a
rack of hot toast" and "She came into the room with a
rack of hot toast";

8) the combinations under consideration can
correlate with combinations of verbs and adverbs like
"downwards”, "upwards”, “inwards", "onwards":
"The golden ball of opportunity had been thrown up
for you, my boy", said Mr. Leadbetter in a last touch
of poetical fancy ". Compare: to throw the ball
upwards;

9) the second component and the prepositional
phrase can be homogeneous members of the sentence:
"Amos looked at the top of the tent then back down at
Dune";

10) the second component can function as a
preposition: "They went out the door to their bikes ".

There is another approach to the problem of FV,
which involves solving the issue from more general
positions. Digressing from the differences between a word
and a combination of words, some scholars define what is
in common that lies at the heart of both and on the basis of
which they can be combined into one, larger group. This is
common - the nominative nature of words and phrases, their
belonging to the nominative units of the language. The
commonality of words and phrases in linguistics has long
been known. The nominative character of word
combinations was noted in the works of V.V. Vinogradov
(1972), O.S. Akhmanova (1952), A.A. Ufimtseva (1986),
V.M. Zhirmunsky (1976). A natural consequence of the
nominative nature of the phrase is such a feature as the unity
of meaning. It is this feature that is put at the forefront, when
FGs are considered primarily as nominative units of the
language, and the question of their strict attribution to a
particular category (word or phrase) fades into the
background. This approach is chosen, for example, in the
work of G.E. White (1995). In her opinion, the specificity of
these formations, the conjugation of features of different-
level units necessitates a holistic approach to their
consideration, and all attempts to overcome the internal
inconsistency of formations of the "to take off" type by
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impossible to develop a scientifically based methodology
for teaching phrasal verbs.

The study of the literature on these units shows that
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belonging among domestic and foreign linguists. The
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the plan of their content and the plan of their expression,
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associated with the assimilation of the form, meaning and
characteristics of the use of FV.
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BJIMSIHUE AHTUAPUTMUYECKOI'O BEIIECTBA N-JIE3ALNETUIJIANIIOKOHUTHUHA HA
HEHTPAJIbHON HEPBHOM CUCTEMBbI

Annomayun:. Llenvio  Hacmoawieco  UCCIE008AHUS  ABUNOCHL — U3YYeHUue  HO8020  001a0aiouje2o
anmuapummuyeckozo oevicmsue N-oezayemuiiannakoOHUMUHa Ha YeHmpaibHyio Hepsnyio cucmemy. On obradarom
YEHMPANbHBIM CEOAMUBHBIM OCUCMEUEM, OKA3bIBAIOM OOIbIUX 003aX cabblll M—xoaunobiokupylowue delicmsue.
Buviagneno oogamunnozumusHoe deticmeue npenapama.

Knrouesvie cnosa: N-oezayemuinannakoHumun, 08UeamenbHyr0 aKmueHOCHb, Yy6CMEo mpegocu, eHaAMUH,
apeKonUH, 2anonepudoi.

Beenenne
B macrosmee Bpems npobieMa mpopMIakTHKA 1
JIEYEHUS]  CEpJeYHO-COCYJHCTHIX  3aboieBaHui

npuoOpena  rio0aibHBIN CoracHo
JIaHHBIM Bcemuphoit OpraHu3auu
3npaBooxpanenusi, kK 2030 roxy npuOIM3NTENBEHO Y 25

XapaxTep.
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MJIH 9YeJIOBEK BO BCEM MHpPE HACTYNUT CMEPTH OT
CEep/IeYHO-COCY/IUCTBIX ~ 3a00JIeBaHUM,  TJIABHBIM
o0pa3oM, B pe3yJbTaTe pa3BUTHS IKEITYJA0YKOBBIX
apUTMUI cepaua, (beranpHOMN ceplIeuHOn
HEJOCTaTOYHOCTH, MO3TOBOTO MHCYJIbTa U OCTPOTO
uHpapkTa muokapaa [2]. B Pecniybnuke Y36ekucran
CMEPTHOCTb OT CEpJEYHO-COCYAUCTBIX 3a0oneBaHUN

cocraBiuser 56%, a wuHBAMAM3ALUA OT JTOH
naronoruu — 25% [1].
Hapyimienue  cepleyHOro puTMa  SBJISETCS

OJTHMM U3 HanOOJIee YaCThIX U TSHKENBIX OCIOKHEHU I
cep/IeuHO-COCYIMCTHIX 3aboseBaHuil. HecmoTpsi Ha
HaJM4Yue OOJBIIOr0 KOJIMYECTBA aHTUAPUTMHUYECKHUX
MPENapaToB ¢ Pa3IHYHBIMU MEXaHU3MaMH JICHCTBUS,
OTHOCSIIIUXCS K pa3IMYHBIM KJjaccam
AHTHAPUTMHUKOB, MOUCK HOBBIX BEICOKOA(D(HEKTHBHBIX
u 6e3OHaCHBIX AHTHAPUTMHUYCCKUX JICKAPCTBCHHBIX
CPEJ/ICTB SIBJSIETCSL OJHOM M3 HambOoliee aKTyalbHBIX
3a1a4 COBPEMEHHOM (apmMaKoIIoruH. 310
OoOyCIIOBIICHO ~ T€M, 4YTO  HCIHOJNb3yeMble B
MPAaKTUYECKOM  MEAWIMHE  AHTHAPUTMHUYCCKUC
nmpemnapaTbl  00JaJal0T  CEePhE3HBIMH  ITOOOYHBIMU
JNCHCTBUSMU W, B YaCTHOCTH, HPOAPUTMUYCCKUM
neiicteuem [3].

Awntnaputmudeckue cpenacrsa IC wimacca mo

Kiaccudukanun E.M. Vaughan-Williams
OPEACTABISIIOT ~ HEOAHOPOAHYHD [0  CBOUM
(hapMaKoIOTHYECKHM cBOicTBaM rpymmy

JICKAPCTBEHHBIX MPENaparoB, MPUMEHSEMbIX IS
JICUCHISI TATOJIOTMICCKUX HAPYIIICHUH PUTMA CEpALIa.
Onu pasnuyaTcs (hapmakomoruuecKoi
aKTHBHOCTBHIO B OTHOILICHUU BO30OYIAMMBIX TKaHEH, B
OouibIIeii CTENEHN HEPBHBIX BOJOKOH, HO HEKOTOPbIE

MIPEACTABUTEIH Omaromaps CBOEH
KapUOCENEeKTUBHOCTU npuoOpeTaroT
AHTUAPUTMHUUYECKUE CBOMCTBA.

B knuHHYeckol = MpaKTHKE  CIOXKUIOCH

OCTOPO’)KHOE€ W MNPOTUBOPEYMBOE OTHOIICHHE K
Ha3HaueHWto mnpenapatoB IC kimacca B CBA3M C
HaJIMYUEM Yy HHUX psaga 1Mo004HBIX 3] heKToB,
YXYALIAIOMMX HUX IepeHocuMocts. Kpome Toro,
KapJUHaJIbHas IIepPeoLleHKa pOJIM M MecTa Bcell
TPYIIIBI AaHTHAPUTMHYECKHX cpenctB | kimacca B
JICYCHHUH MAIMSHTOB C HAPYIICHHAMH PUTMa Cepaia
npousonuia B Hayane 1990-x rr. IloBomom k ToMy
cTaja NyOJMKamusi pe3yJbTaToB  HCCIIEHOBaHHS
CAST, KOTOpOE BIIEPBBIC yOenuTensHO
MPOJAEMOHCTPHPOBAJIO, YTO YCIEIIHOE YCTpPaHEHHE
JKEITYZIOYKOBOM OKTONHMYECKOH aKTHBHOCTH C IIO-
MOIIBIO aHTHAPUTMHUYECKHX Npernaparos kiacca IC y
OOJIBHBIX, TepeHecnX HH(ApKT MHOKapaa, He
TOJBKO HE CHWKAET YacTOTy Pa3BHTHs BHE3aNHOH
CepIEYHOW CMEpPTH, HO, HANpPOTHB, 3HAYMMO
yBennunBaet ee [4-6].

OddexruBHocts  mpemapatoB  IC  xiacca
00ycJIOBIIeHa BIMSIHUEM Ha LEHTPaJbHYIO HEPBHYIO
CHCTEMY: OHH O0JIaJal0T LIEHTPAIBHBIM CEIaTHBHBIM
W aHAJITE3UPYIOIINM JICHCTBUEM, OKa3bIBAIOT CIIaOBIi
cepotonuToHeraTuBHBIH W [TAMK-mo3utuBHBII

3¢ ¢exTs, He Biusasg Ha M-u H-xonmHo- 1 onmnonHbIe
peuentopsl. IlokazaHo m0QaMHHIIO3UTHBHOE U
AHTHAIUIIENITHIECKOE NelcTBHe mpenaparos [7, 8].
VYuensiMu THCTUTYTa XUMUH PACTUTEIBHBIX BELICCTB
AH PVY3 B pesynprate pa3pabOTKH  HOBBIX
MepopanHeIX (OpM aHTHAPUTMHUYECKHX cpencTB N-
Hesauerwinanmokonutuna  [9] s,  JedeHHH
APUTMHYECKHX COCTOSIHUSIX CO3JaH OPUTHMHAIBHBIN
pacTUTENpHBI Tpemapar Ha ocHOBe Aconitum
leucostonum,  Ac.Septentrionale.  Kpome  Toro,
u3ydeHol oOmme ¢apmakonoruyeckoe [10] wu
TOKCHUKOJIOrHYeCKoe xapakrepuctuka [11] BemiecTsa.
JansHeimero H3yYEHHE N-
Jle3aneTniiannoKoOHUTHHA POBEICHO JIeWCBUE Ha
LEHTPAJIBbHYIO HEPBHYIO cucTeMy B
9KCIIEPUMEHTAIHBIX YCIOBHSX.

Marepuaji u MeTO/l HCC/Ie0BAHMS.

DapMaKOJIOTHYCCKUE OMBITHl TMPOBEIACHBI Ha
Oec-TIopoAHBIX OeNbIX MBIIAaX 000ero Imoja Maccoi
18-22 r u Genbix kpricax Maccoi 180-230 r cammax
mo 6-10 kuBOTHBIX B rpymie. B wucciaenoBaHuu
WCIIOJIb30BAINCH CIIEAYIONINE METOIBI:

1. Bmusaue N-Jle3aneTwimannoKOHUTHHA Ha
JIBUTATEIbHYIO aKTHBHOCTH (JIA) OenmbIx MbImIei
U3y4YeHO MO paHee H3ydeHHoro wmeromy [12] rae
BU3yaJbHO TIOJICYMTHIBATIOCH YHCIY [EPECeUCHUt
KpPecToOOpa3HbIX JIMHUM 32 1 MUH MO MPO3PAYHBIM
CTEKJSIHHBIM KOJIIakoM aunamerpoM 25 u Beicotoit 30
CM.

2. Buusaue N-Jle3aneTW/UIaNOKOHUTHHA Ha
JA, wuccrienoBaTenbeKyo JesTebHOCTh U YYBCTBO
TPEBOTH U3YUYCHO B TECTE «OTKPBITOE ITOJIC» Ha OCITBIX
kpbicax [13], rje COOTBETCTBEHHO IMOJCYMTHIBAINCEH
YHCII0 MOCEIICHUIN KBaJ[paToB, YHUCIIO
00CneTOBaHHBIX HOPOK B CpPEIHEM IO TpyImme 3a 2
MUH OITBITA.

3. W3yuyanoch BJIMSIHUE N-
Jle3aueTniIannoKOHUTHHA ~ HAa  JIOKOMOTOPHOE
nevictBue (enamuna (5 mr/kr /k). OnennBanacs JIA
MBIIIEH Y BceX 4-X Ipymi B UCXOAHOM KOHTPOJILHOM
ombite. N-Jle3aneTHIaNMOKOHUTHHA BBOJWICS B
nozax 0,05; 0,1 u 0,5 mr/kr BHYTph 32 1 wac g0
BBeleHHUs (eHamuHa 3aTeM depe3 1, 2 m 3 waca
MOBTOPHO olleHnBajnach JIA y Bcex rpynn mblimieil. B
9TOM OIMBITE HCCIEIOBAIOCH BIMSIHHE AlKaJIOHIa Ha
9yBCTBUTEIHHOCTh [EHTPAIbHBIX al-
aJIPEHOPELETNITOPOB AKTUBUPYEMBIX (DEHAMUHOM.

4. BnusHHMe BemeCTBA Ha BBIPAKECHHOCTh

rajonepuI0JI0BON KaTaJeTCHH. OIIBITHI
MPOBOMIINCH HAa  O€JBIX  MBIIIAX, KOTOPBIM
MPeaBapUTEILHO 3a 1 yac 10 BBEACHHUS raJIoNepHIoia
(0,5 MI/KT T/K) BBOJIUIICS N-

JHesanerunnannokonntu B go3ax 0,05;0,1; 0,5u1,0
MI/KT BHYTPb. B OINBITaX TMOACYMTHIBAIACH CPEIHSS
[0 TPYIIE MPOAOJIKUTEIBHOCTh KATAJIEIICHU MBIIIEH
BBIP@KABIIENCS B BUJE COXPAHEHHS O3Bl JIEKTOPA»
[0 TPYIEe B CEK Ha MPOTsDKeHHe 5 yacoB ombiTa. B
OIIBITC OLICHUBAJIOCH BIIMSIHUC N-
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I[GSaHeTI/IJIJIaHHOKOHI/ITI/IHa Ha BLIpa>KeHHOCTb l‘IpOT}DKeHI/II/I BCEX 2'X MHUH OIIbITA. AHKCI/IOHI/ITI/IKI/I
LHEHTPAJIBbHOT'O I[Z-6J‘IOKI/IpyIOHIer0 ,HeﬁCTBHﬂ YCTpaHsAJId YyBCTBO TPEBOI'd, YTO BbIpAKaJIOCh B
FaHOHepI/I]lOJTa. qaCTOf/'I CMCHC KaMep nu l‘IpeJIHOIITeHI/II/I CBCTJIBIX

5. HccnemoBanoce  Taxxke  Biaugaue  N-
nesaneruuiannokonuTrHa B gozax 0,05; 0,1; 0,5 u
1,0 Mr/Kr BHYTpb Ha 4yBCTBO TPEBOTH B CIICLIUATILHOM
omeite mo Meroxy Kilfoil (et al., 1989) [14] B
KpecTooOpa3HOM 5-TH KaMepHOM JabupuHTe ¢ 1-M
CBCTJIBIM B IICHTPE U 2-Ms OTXOISAIIAMHU CBETIBIMU U
2-Ms1 TEMHBIMH KamMepaMH. B  ONBITax MBIIIH
MOMEIIATNCh B ICHTPAIBHYIO CBETIYIO KaMepy
TOJIOBOH, HaNpaBJeHHON K TeMHOH kamepe. OObIYHO,
OKa3aBIINCh B HEMPUBBIYHON OOCTAHOBKE MBIITH
MPEMOYUTAIA  3aHATh TEMHBIC KaMEphl, HO
BpEMECHAMH TIIEPEXOIIIIA M3 KaMepsl B Kamepy.
[MonmcunThIBaIOCh YHCIO IMEPEXOJ0B H CYMMapHOE
BpeMsI HAXOXKICHHUS B CBETJIBIX U TEMHBIX Kamepax B
cek u BeicunThiBaicsa unaekc K=Tce/Ttem, rae Tcs
— o0Imee BpeMst HaXOXICHHUS B CBETJIBIX, a TTeM —
B TEMHBIX KaMepax B CeK. B OONBIIMHCTBE OIBITOB
nnnekc K pasusuics yucny B npegenax 0,1-1,0. Ipu
BBEICHHN aHKCHOTEHA KOpa3oJia 25 MI/KI II/K MBIIITH

OTCEKOB U COOTBETCTBEHHO 3HAUYUTEIIBHO YBEITHUCHUH
unaekca K mo cpaBHEHHIO ¢ TIOKa3aTeIIIMU HCXOIHBIX
Y KOHTPOJIBHBIX OIIBITOB.

6. Bausaue N-/Ie3aneTHIIaninoKOHUTHHA Ha
[EHTpaJIbHbIe M-X0IMHOPEIENITOPSI OLICHUBAIOCH Ha
meimax B qo3ax 0,05; 0,1 u 0,5 mr/kr BHYTph B TecTe

OPOJODKUTEIFHOCTA ~ TPEeMOpa  Ha  BBEACHHS
apexosiuHa 10 mr/kr n/k.
Craructuueckass  00paboTKa  pe3yJIbTaToB

mpoBezeHa mo Merony Jlutaduinna-YUIKokcoHa Mpu
P=0,05.

Pe3yabTarhl M 00CyxkIeHHUE.

N3yuenue BITUSIHUS N-
Jle3aleTUIUIaNNOKOHUTHHA Ha JIA Mbllel mokasaio,
gyro JIA BO BceX IpyHIax MbIIIeH yMEHbIIajgach 1o
CPaBHEHHIO C MCXOJHBIM KOHTPOJBHBIM OIBITOM, HO
Ha (OHC BBCJCHHS ANKAJIOWIa OHA YMCHBIIAIACH B
3HAYUTEIHHO OOJIBIIEH CTEMEHH, YeM B KOHTPOJIbHON

B OOJIBIIICH CTETICHU CHJICIIU B TEMHOM KaMepe U pexke rpynme. Kak BumgHo Ha Ttabmume 1, N-
MCHSAJIN KaMepI)I, a HUHICKC K U YucJio nepexoz[ma JC3ALCTUIIJIAIIIIOKOHUTUH BCEX J03ax HpOfIBI’UI
PE3KO YMEHBIIAINCH, & B HEKOTOPHIX OMBITAX MBIIIH cenaTuBHBIN 3 dekT.
3aHSIB TEMHBIM OTCEK HE BBIXOAWIM M3 HEro Ha
Ta6aumna-1. Brasinne N-me3aneTniiannokoHuTHHA HA JIA y 0eJIbIX MBIIIIEid.
Bemecra Ucxonubiit 60 muH. 120 muH. 180 muH.
KonTtpons 16,75+2,1 14,5+1,8 11,8+1,43 10+1,21
N-DAL 1,0 mr/kr 18,25+3,4 10,25+2,3 7,91+2,13 6,2+0,8
N-DAL 0,5 mr/kr 17,75+1,8 9,85+1,7* 7,68+0,83* 5,9+0,64*
N-DAL 0,1 mr/kr 19,25+2,7 11,45+3,1%* 8,8+1,7* 7,2+1,12%*
N-DAL 0,05 mr/kr 18,45+3,9 12,14+2,8* 9,8+1,43* 6,7+0,9*

Tpumeuanue: pasnuyusi OMHOCUMENLHO OAHHBIX KOHMPOAbHOU 2pynnbl Heznayumsl (P>0,05)

Binusuue N-1e3are THILIaIIOKOHUTHH Ha
MOBe/IEHHE OEIbIX KPBIC U3YUYECHO B TECTE «OTKPBITOE
moye»  TOe  W3ydeHo  BiausHUe  Ha  JIA,
HCCIICJIOBATENbCKYI0  JICATENIbHOCTh W YYBCTBO
TpeBoru. N-Ie3aleTH/UIANTOKOHUTHH HCIBITHIBAIICS
B mo3zax 0,05; 0,1; 0,5 u 1,0 mr/kr BHyTpb. N-
Jie3areTUTAIIIOKOHUTHH 1,0 MI/Kr 103aX YBETHYILT
JA na 10% u ucciaemoBaTeNbCKyl0 aKTHBHOCTh Ha
28,5%. OcranpHBIX [03aX HE OTJIMYWIOCH OT
KOHTPOJBHON Tpynmoi. ONBIT Moka3al, 4TO YHCIIO
00CeIOBaHHBIX HOPOK MPHMEPHO COOTBETCTBOBAIIO
rokazareiasm J{A.

Bmussaue  N-/[ezaneTHiianmoKOHWTHHA — Ha
JIOKOMOTOpHOE jeiicTBue (eHamuHa. B ombiTax Ha
Mbimrax  N-Jle3aneTnanimoKOHUTHH BBOJUIICA B
mo3zax 0,05; 0,1 u 0,5 mr/kr BHYTpE M uepe3 1 uac
BBoAmiCsS (eHamuu 7 wmr/kr n/k. Kak mokazamu
IKCIIEPUMEHTHI uepe3 2 u 3 Yaca Mociie BBEICHUS
(heHAMHMHA OTMEYANIOCh CHUKCHHEC JBHTATCIBHON
AKTUBHOCTH MBIIICH 10 CPAaBHEHHUIO C KOHTPOJIBHOM
rpynmoit B 1,5-2 pasza, a goza 0,5 Oputa Gomee
axtuBHOH, ueM 0,05 u 0,1 Mr/kr Bo Bcex ombITax (CM.
Tabuma 2).

Ta6auna-2. Bmusinne N-/le3aneTniiannokoHUTHHA Ha yeuieHne JIA mMblnreit Ha (oHe eHaMUHA.

Bewecra HcxonHbiit 60 muH. 120 muH. 180 muH.
Konrpois 17,7543,4 18,75+4,2 20,8+4,8 1342,8
denaMun 7 MI/KT 11/K
N-DAL 18,25+4,1 19,25+1,43 14,5+£2,23* 14,25+1,34
0,5 mr/kr + henamun
N-DAL 21438 16,75+2,7 8,5+1,2* 12,8+2,7
[ ]
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0,1 mr/kr + denamun
N-DAL 16,25+2,9 10,8+1,3* 9,542 1% 11,23+2,1
0,05 mr/kr + penamMuu
Tpumeuanue: pasnuuust OMHOCUMENLHO OAHHBIX KOHMPOLbHOU 2pynnbl nesnayumbsl (P>0,05)
Ha ocHOBaHMHM TIIOMy4YeHHBIX pPe3yJIbTATOB NpOJOJDKUTENbHOCTRIO  Ooee 120  cek  Ha

MOXXHO CHeJIaTh BBIBOA O MaJbIMH po3amMu  N-
JIE3aICTUIUIANIIIOKOHUTHH CHIDKAET JIOKOMOTOPHOI'O
neictBus  (eHammHA,  KOTOpoe€  OOYCIIOBIICHO
TOPMOKEHHE IIEHTPAIILHBIX 0.1-aJPEHOPEIETITOPOB.

Bmusaue — N-IesaneTwiuIallOKOHMTHHA — Ha
TAJIOTICPHUIONIOBYIO KATAJICTICHUIO.

B npoBemeHHBIX oOmbITax Ha Mbimax N-
Je3aleTHIUIAIOKONUTHH BBommiics B moszax 0,05;
0,1; 0,5 u 1,0 mr/kr BHYTph 3a 1 yac 70 BBEACHHS

MpOTsDKEHHEe 5 gacoB, B TO BpeMs Kak Ha ¢oHe N-
JIe3aleTUIIANOKOHUTHHA HPOJODKUTENILHOCTh
KaTajerncuu Obula MeHee BbeIpaxeHa Ha 30-50%.
MoskHO caenarth BBIBOJ, YTO AJIKAIOH] B BCEX J103aX
IIPOTUBOACUCTBYET KaTAJENTOTEHHOMY JEHCTBHUIO
rajonepuaoia, T.e. NposiBisieT J[-moreHuupyromee
nmerictBue. OTMeUeHO Takke, 4To J03bI  N-
JIe3aleTHIIaNIOKOHUTHHA 3HAYUTEIHHO
OTJIMYAIOIINECS IO BEJIMYMHE OKa3bIBAIOT OJIM3KOE 110

raoniepumona 0,5 wr/kr w/k. Hccnemoanue BEIPQYKCHHOCTH aHTarOHM3WPYIOIIETO JeHCTBHE K
MOKAa3aJio, 4TO CaM TajoNepUI0N BhI3Bal KATAICTICHIO JIEHCTBUIO raJIonepuoa. Jlanubie OTIbITa
MBIIIIEH B BHJIE «T103BI JIEKTOpa» Mpe/ICTaBIICHbI Ha Tabnuie 3.
Tab6auna-3. Biusnue N-1e3aneTH/JIANNOKOHUTHHA HA TaJIONEPHI0JI0OBYI0 KAaTAJIENCHIO.
BemectBa Jloza IIpo10IKUTENBHOCTh KaTAJIETICUU
MI/KT 60 mMuH. 120 muH. 180 muH. 240 MuH. 300 MuH.
Kontpons + 77 cex 98 cex 109 cex 109 cex 119 cex
rayonepuion 0,5 mr/kr
N-DAL + 0,05 0 35 cex 40 cex 66 cex 65 cex
ranonepunon 0,5 mr/kr 0,1 0 0 0 34 cex 17 cex
0,5 0 0 0 18 cex 48 cex
1,0 0 0 0 39 cex 20 cex
Brmusane — N-me3aleTHUTIANIIOKOHWTHHA — Ha YYBCTBA TPEBOI'M  BBI3bIBAEMON  AHKCHOT'CHOM
YYBCTBO TPEBOTH. KOpa30JIOM, MBIIK em¢é B OONBIICH CTEIEHH

Kak ykas3sIBanoch, BBIIIE, B KOHTPOJIBHBIX
OTIBITaX IPH MOMEUICHUH MHTAKTHBIX MBIIEH B 5-TH
KaMepHbI  JTAOMPHUHT  MBIIH  HPEATOYUTAIH
HaXOAUThCS B TEMHBIX Kamepax. I[Ipu ycuneHuun

MPEANOYUTAIN TEMHBIE KAMEPBI M PEXKE BHIXOIHIH U3
HuX. JlaHHBIe TmONydYeHHBIE B ombiTax co N-
nesanermuiannoxonuTraom 0,05; 0,1; 0,5u 1,0 mr/kr
MpeJCTaBJICHEI B Ta0. 4.

Ta6auna-4. Bausinne N-/le3aneTH11annoKoOHUTHHA HA YYBCTBO TPEBOTH

IIpenapar, no3a Bpewms naxoxneHus | Bpems naxoxxneHus | Hucio nepexonos IToncuer
B CBETIBIX B TEMHBIX U3 KaMepbl BEJINYMHBI
orcekax (TcB) orcekax (Trem) B KaMepy HHJEKca
K=TcB/TTem
Kontpons (kopaszon 25 34,8 85,2 7 0,41
MI/KT T1/K)
0,05 mr/xr N-DAL 77 43 18 1,79
+KOpa3oJt
0,1 mr/kr N-DAL 68 52 12 1,3
+KOpa3oJ1
0,5 mr/kr N-DAL 58,6 61,4 8 0,95
+KOpa3oJt
1,0 mr/kr N- 39,6 80,4 9 0,49
DAL+xopazon
ITomyueHHbIE pe3yNnbTaThl CBUAETEILCTBYIOT O yBenMuuBajcia oT 2-x a0 4-tu pa3, HO HaumOonee
TOM, qT0o TepareBTHIECKON mo3ax N- akTuBHOM OblI1a 103a 0,05 mr/kr, a mo3el 1 MI/kr mo
Jie3aleTHIIaNOKOHUTHHA TIPOSIBIISIIOT pe3yibpTaTaM Majo OTIMYAINCh MEXLy COOO0M.
MpPOTHBOTpPEeBOXKHOE  AedctBue.  UMumekc  «K»
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Biusnue — N-me3aueTwUIanioKOHUTHHA — Ha XOJIMHOCTHMYJIMPYIOIEE JIEWCTBME apeKoyiMHa. B

HEeHTpaIbHbIe M-XOJIHHOPEICTITOPHI.

OnBITH TPOBENEHBI Ha OENBIX MBIIIAX CaMIlax.
ApexonuH BBOmMICA B f03¢ 10 MI/KT T/K M y BCex
JKUBOTHBIX KOHTPOJIbHOW TPYIIbI BBI3BIBAI TPEMOP
(meHTpambHOEe  M-XONMHONO3UTHUBHOE  JIeiiCTBUE)
MPOJOJDKUTEIBHOCTBIO B CPETHEM I10 TpyIie 24 MuH
MPHHATON 3a 100%. Ha ¢one N-
nesanerwutanmnokonutuna B posax 0,05; 0,1 u 0,5
MI/KTD BHYTPb MIPOI0JIKTEIBHOCTD Tpemopa
coorBercTBeHHO 24,5; 19,5 n 14 mun. JlaHHBIE IO
BIIMSIHHIO Ha BRIPAXKCHHOCTh aPEKOJIMHOBOI'O TPEMOpa
caenaTth BEIBOJ, 9T0O N-Ie3aleTHIUIaNIOKOHUTHH IIPH
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Abstract: A behavioral model of demand with an unknown amount 19 of the buyer's expenses is developed, a
new Inverse Problem is solved, which is the inverse of the Direct Problem (with a given amount of expenses) solved
in the Stone-Geary LES-model in the "subjective buyer-objective seller" system. When the objective prices of the
seller are calculated in the Direct Problem, with given restrictions on the volumes (minimum or other) of future
demand, the value that is subjectively acceptable to the buyer is calculated, with reduced values of the utility functions
(for the seller) of the service package . The value of 1Y implicitly depends on the volume restrictions and is the
subjective sum of | &9 of the buyer's expenses with the previous values of parameters, variables, functions from the
Direct Problem.There may be several acceptable subjective values of 1Y) (scenarios). 2 scenarios of calculations
based on algorithms, formulas of the behavioral model of demand with a variable amount of expenses were carried
out. The initial data are the values of the values from the Direct Problem of the Behavioral Demand Model of Stone-
Geary (R. Stone-Quarry Roy C) [1,2].
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MOBEJIEHYECKASI MOJIEJIb CITPOCA C 3AJJAHHBIMU IIEHAMM M C IEPEMEHHOM
CYMMOM PACXOJ0B

Annomauus: Paspabomana Ilosedenueckas modenv cnpoca c neussecmuoii cymmoti 1D pacxodos
noxkynamens, pewena nosas Obpamuas 3aoaua, aeisowasca obpamuoi k Ipsmoi 3adaue (¢ 3a0annol cymmou
pacxo0os), pewennot 6 LES-moodenu Cmoyna-T'upu 6 cucmeme «cyOvbekmuehvili NOKynameib- 00beKMUGHbLU
npooaseyy. Ipu sviuucaennvix ¢ [Ipsamoil 3adaue 06beKMUBHBIX YeHAX NPooasya npu 3a0aHHbIX 0ZPAHUYEHUSX HA
00vMbl  (MUHUMATLHBIE WU UHblE) 0YOyWe20 CHpoca 6bl4UCTAemCcs 3HAYeHue, CYOBeKMUBHO npuemaemoe
nOKynameio, ¢ yMeHbUEHHbIMU SHAYEHUAMU BYHKYULl nonesnocmu (01 npodaeya) nakema ycuye . Benuvuna 19
HesA6HO 3agucum om ozpanuuenuil Ha obvmblu sensemcs cybvexmusnoti cymmoii 1Y pacxodos noxynamens npu
NPEXNCHUX — 3HAYEHUAX NApamempos, nepemeHHuvix, @yHkyuil u3z Ilpamou 3aoauu. IIpuemnemuvix cyObeKMUBHbIX
senuuun 1Y (cyenapuee) moocem 6oimo neckonvko. Iposedens 2 cyenapus pacuemos no aneopummam, Gopmynam
nogedenyecKol MoO0enu Cnpoca ¢ NepemeHHol CYMMOU pacxo008. HcxoOHbiMu OAHHbLIMU AGTAIOMCA 3HAYEHU
senuuun uz  Ilpsamoii 3aoauu [losedenueckou Moodenu cnpoca Cmoyna-I'upu (R.Stone-Geary Roy C)[1,2].

Kniouesvle cnosa: nogedenyeckas mooenv, 3a0aHHbIE YeHbl, NEPEMEHNAS CYMMA PACX0008.

Beenenne homo oeconomicus. C To4ku 3peHHs CTAHIAPTHOM
MukposkoHOMHYECKass Mozens crpoca [1-3] TEOpUU 3TOT PALMOHAIBHBIA SKOHOMUYECKUI areHT
OCHOBaHa Ha MOJEIH (PKOHOMHYECKOTO YeJIOBEKa) JOJDKEH OBbUT «IOAYMHATH BCE UYYBCTBA W 3MOLMH
N .
Philadelphia, USA 158 l; Clarivate

Analytics e


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:sapagtu@mail.ru
http://s-o-i.org/1.1/TAS-07-99-32
https://dx.doi.org/10.15863/TAS.2021.07.99.32

ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF 1.500

Impact Factor:

SIS (USA) =0.912
PUHII (Russia) = 0.126
ESJI (KZ) =9.035

SJIF (Morocco) = 7.184

ICV (Poland) = 6.630
PIF (India) =1.940
IBI (India) = 4.260
OAJI (USA)  =0.350

TOYHOMY pacyery, 00iafgaTs aOCOTIOTHON HaMSThIO H
BBIYMCIIUTENLHBIMUA CIIOCOOHOCTSIMHM, BCETIa XOPOIIO
OCO3HaBaTh CBOW wWHTepec (MPEANOYTCHHS) H
JIECTBOBAaTh B COOTBETCTBUU C HUMM [4].

PaccmoTtpenue TICUXOJIOTUYECKUX u
COIMATBHBIX 3(P(EKTOB, TMOJOKEHHBIX B OCHOBY
MOBEICHYECKOT0 YIIPABJIEHUsI CIIPOCOM Ha TO, Yero He
ObUIO  paHbIIE, IOPOJWIIO «IOSBJICHHE JICHET
HUOTKYZa», TPOXOJUBIIEE HAa CKPBITOM (OHE
npuBatuzauuu B PK. Ilpuemnemas mis nokynarens
nena mnponasua Pi¥ nomkHa 6BITH ycTaHOBJIECHA
MPOJABIIOM C YYeTOM pa3HbIx ¢akTtopoB [5].
HmeroTcst ”HIMBHIBI, HE HHTEPECYIOLINECS 3a00TaMu
MPOaBIa O I0X0/JaxX, OH (IIOKYyIAaTeNb) CyObEKTUBHO
BbIOMpaer 11 cebs cymmy 1D | koropas moxer
OKazaTrhbCs yOBITOUHOM Juist mponasua. CoriacoBaHue
JICHe)KHBIX HMHTEPECOB MPOJABIA U MOKYyNAaTels
aKTyaJIbHO B IEPHO/bl KAPAHTHHHBIX OTpaHHYCHUH
Juisi OM3Heca, KOrJa IpoJaBell BBIHYKACH 3a0bITh O
NPeXHUX J0XOJax, a Hajo (B YCIOBHUSX >KECTKOU
KOHKYPEHLIUM, HHU3KUX JOXOJOB Yy TIOKyNaTejeH)
COXpaHWTh KINEHTCKYI0 0a3y. K paccmarpuBaembIM
MIPOJIAaBIIOM TTOKYIATENIsIM TPUHAJIeXkAT, HallpuMep,
WHIUBHIBI TOKOJeHUSI Z u3 3-x XYZ-IOKOJICHHA .
(https://hurma.work/ru/blog/teoriya-pokolenij-ot-x-
do-z-chto-nuzhno-znat-chtoby-rabotat-vmeste/ )

Kak ¢ TakuMu TOKymaTtensMH BBICTPaHBAThH
paboTy MpOJAABIOB YCIYyI IPHUBBIKAHUS, HAXOAUThH
«o0muit A3BIK» Tpu HEOONbIMX UX (Momed u3 Z-
MIOKOJIEHHs1) J1oXozax. Hamia mopenb, B 4acTHOCTH,
MOXET IIOMOYb cTapaHusAM HeKOTOpOﬁ qacTHu
obmecTBa X (PMHAHCOBO COTJIACOBATH CBOM HHTEPECHI
¢ MHTepecaMH UHAUBUIOB U3 Z-1oKojaeHust. Moaeis
MIO3BOJISIET PACCUUTATh PAa3HBIC CLEHAPUH, BKIIOUAS
cilyyal  OTPHUIIATENILHOTO  CIIpOCa,  PaccyMTarh
BIMSAHUE CyOBEKTHBHONH CYyMMBI JOIIYCTHUBBIX 3aTpat
I nokynarens Ha 3HaUeHUS YHKIMHA, TApaMETPOB,
MEpEeMEHHbIX  (OPHEHTHUPOBAHHBIX B MOIB3Y
npoxaaBna) u3 MukposkoHoMIdeckoi moaenu (LES—
mozenu [1-3]) cupoca Croyna-I'upu . B LES—monenu
((ns mponaBma, u=v=e—>Mmax)) pemena [Ismas
3anaya, a B Hamel [ToBenenueckoit Momenu Crpoca
peniena HoBass OOparHas 3amava (Juis ITOKymaTes,
U#V#€)< Max), YUHTHIBAOIIAs BeChMa CyOhCKTHBHO
BBIOpaHHYIO  MOKymareiaeM  (BaXXHEWIIWH  ero
KpUTepwii) uis OyIymmx 3arpar Ha MaKeT YCIIyT
cBasu - cymmy | D, Dra cymma 1D Gy et 3atpauena
B OymymeMm wuHTepBasie BpemeHH (t+1), 3HaHHWE ee
3HAYEHMS BOXHO U IIPOJIABILy U ITOKyTaTelto. Baxxuoi
spnserca BemmumHa  pasHoctn A=(IED-p®a0;- -
p®na®)>0, ona momkHa GBITH JOCTATOUHO GONBIIAS.
Ho nomyctum crenapuii korga — pashocts (1+D-
p®1a®;- . -pOha®y) OTpHIATENbHA. Jpyrue
unrepecubie cimyuan A=0, A>0, A<O wu3JI0XEHHI B
cratbe [6,7]. Ilpm »TOoM mpomaBerm 3HAET, dYTO
KOJIMUECTBEHHO IIPEJIONPE/ICIIIEMbIi 3TOH Pa3HOCTHIO

Jns ynepikaHWs KIMEHTOB IIPOAABEIl MOXKET
(momkeH)  paccuMTath M IPOAHAIM3HPOBATH
pesynbrathl Hamel IloBenenueckoit Monen Crpoca
- B Hel pemeHa OOparHast 3ajmayda, y4WTHIBaromias
BeCbMa CyObEKTHBHO BHIOPAHHYIO MOKYIaTeJIeM JUIs
3aTpaT Ha makeT ycuyr cssu - cymmy 1D, Ecnn
MakeT YCIyr Ha MpPaKkTHKE JO0Kazal XOpPOIIyIo
BOCTPEOOBAaHHOCTh IOKYIATENISIMH, TO W CIIPOC
(>xesaHHBIN TS TIpoJaBLa) OYAET IOJIOKHUTEIBHBIM.
Ho npu He06X0ANMOCTH COTTIACOBAHUS Pa3HOTO Poja
WHTEPECOB IIPOJaBIa M TMOKYyNaTedss IPOAaBell
BBIHY)K/IEH JIONyCKaTh Clly4all OTPHLATEIbHOCTH

3HAYEHHS (I®D-pO1a0;-  -pOra®y), JOXOIbI
(p®1291+.. . +p®a®) npomasua menbume, uyem
pacxoms 1Y) mokynarens.

B  OOparnoit 3amadye, 3Has  3HAYCHUA
CyOBEKTHBHONW CyMMBI AeHeXHBIX pacxomos (I,
obwextuBHbIX e npoasna (P1Y,...,p0n) momyunts
MoOJIeNbHBIE  3HaueHus ¢yHKIuU crupoca CrtoyHa

U(X1,X2, ...,Xn) , CyOBEKTUBHOI KOCBEHHOH (YHKIMN
nonesnoctn,  V(pO,u®Y). obvexTBHON QyHKIHHK
JOXOZIOB npoJaBIa (3arpar MOKYTIATeIs )
e(p(‘),u(t+1)):p(t)lx(t)l+...+p(l)nx(l)n+(u(t+1))/(ﬁ(t)):
3068175,272, BO=(ai/p1)**x...x(@n/pn)*", u®d
ckanspuas  nmepemennas,  pPO=(p®y,...p®) -
BekTopHas mnepemenHas. ®ynxmma  e(p®,u®D)
e(p®,u®Y) s3aBucHT OT O6BEKTHBHBIX TEPEMEHHBIX
(P19,....p0), ,,(a®,a0,,...,a0), (xOL,xOs,...,x0p),
u®) oTHOCAIMXCA K pa3sHBIM MEpUOIaM BpeMeHH: (t)
u (t+1). [TosTomy ee MBI Ha3pIBaeM OOBEKTUBHOM, OO
3aBUCUT OT OOBEKTHBHBIX IIEPEMEHHBIX B 3HaueHUU
(GyHKIHE JOXOJIOB MPOJaBlla WHTEPBAIBI BPEMEHH,
(ukcanms craryca IepeMeHHOW (mapamerpa) Ha
00BEKTHBHASI.

Tenepb mnepeMeHHBbIE «Beca NPEANOYTECHUI
mokymarens» [1-3] ag,...,0n,00t...Fa=1 (TaK Kak
BBIYUCIIIFOTCS 110 OOBEKTHBHBIM JaHHBIM H3 BJl
OWIIMHTOBOM CHCTEMBI) crenyer Ha3BaTh
o6wexTuBHBIME. Hixe mapamerpst (a®¥1,a®,,...,a0y),
(P19,...,p0), nepemennrie 189 x®; cornacopans
o WHTEepBaliaM BpeMeHH t u t+1 uX mosBICHHS.
[IpumMeHsieTcs ycoBue He3aBICHMOCTH 00 BEKTHBHOM

nensl  P® or cyObekTMBHOH CcymMMmBl  3aTpar
nokymnatens 1D,

«ITOSIBIEHNIO  TTOBEJIEHYECKOTO  YIPABJICHHS
CIpOcCOM Ha TO, Yero He OBUIO  paHbIIE,

MPEIIISCTBOBAIM OTCYTCTBUE HOPMATHBHOH 0a3bl,
3aKOHOB, PErJIAaMEHTOB TIpH Iepefadye MMYILIECTBa.
OTO TO3BOISIIO YCTaHABIMBATH OOpaTHBIC CBS3H
JOKYMEHTAIBHO C TPEeXHUM  BIQJCNIBIEM O
MOTpeOJIEHUH U CIHCAaHWU B ¢GopMe OTU4ETOB 00
JIOTOBOPHOM BBITIOJIHEHHH palbOT C UCIIOJIb30BAaHUEM
NOTPeOJIEHHOT0 M CIHMCAHHOI'O (DJIEKTPOIHEPTHs,

MaTepHAITBI).
HemenneHHBIX — MOCIEACTBUII OT HaJA30pHBIX
OpPraHOB  CBOMX  HMHAMBHIyaJbHBIX  JCHCTBHUI

o6wvemupiii  cnpoc  (xHDx®, L x®D) Gyner NoTpeOUTENb HE OMIyTHI. MeHTanbHas OyXraarepus
Mensble 0. (mental accounting, ogHa 13 GopM HEpaMOHATIBHOTO
SKOHOMHYECKOTO TIOBeJeHHs (OTKphITa Puyapiom
[ ]
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Tamepom)) mposiBUIach B BU/IC TIPUHIIAIIA «COTJIACHE
B TEMHBIX pyKaBax» . [[pHHIUIT «coryiacue B TEMHBIX
pykaBax» u «reopus P.Tamepa® pacmupsror Hamre
MIPE/ICTAaBIICHNE O TICHXOJIOTMH BBIOOpA MHIMBUAOM
YCIIyT, IOTOMY 4YTO IIpaBUjia MEHTAJILHOI'O y4e€Ta HE
SBISIFOTCSL  HEHTPAJIbHBIMH W JUKTyEMbIE HMH
peUICHUS BJIMAIOT HA MPUBJICKATCIbHOCTL BAPpUAHTOB
BEIOOpa, ®WOO MEHTANBHBIA  ydYeT  Hapymaer
HSKOHOMHYECKYIO KOHIIEHIIMIO B3aUMO3aMEHSIEMOCTH.
JleHbIY Ha OJJTHOM CHYETE HE SBJISIOTCS] COBEPIIEHHBIM
CyOCTHTYTOM JICHET Ha APYTHX cueTax» [[4].

CymectByror Monean homo  oeconomicus,
panMoOHaIHFHOTO SKOHOMHYECKOTO  YeJIOBEKa,
LHUBUIN30BAHHOTO npeAnpUHUMATEINS [8],

MOKyTaTene ¢ MEHTAIbHOCThIO HMHAWBUAOB (110
OPUHIMITY «COTJIaCHEe B TEMHBIX pykaBax» [9-11]),
IpeAnpuHIMaTened (C AEATENbHOCTHIO HAa OCHOBE
oTkynHoro mpasa» [10]) mpu kanutamusme Ne3 B

Pecnyonmuke  Kaszaxcran. B wamem  ciydae
3P PEKTHBHBIM crocobom COIJIACOBAaHHOCTHU
WHTEPECOB TMPOJABIIA M TOKYMATENs SBIACTCS

co(pMHAHCHPOBAHKE FOCYapCTBOM pacxoos Ha 1Y),

CXeMBbI KOTOpOTo n3BecTHBI. [ToapoOHOE 00BsSICHEHNE

H3y4YacMbIX BOIIPOCOB I10 MOKYHATCISAM H3JI0KCHO B
[12-16]).

Hcxoanble JaHHbIE

UcxomueiMu JaHHBIMU JUIS Halmrei
[ToBenenueckoit ~ Mogenu  Cmpoca  SBISIOTCA
BBIYMCJICHHEIC 3HAYCHUS OOBEKTUBHEIX,

CyOBEKTHBHBIX NIApaMETPOB, NMEPEMEHHbIX, (yHKIMI
MOJIe3HOCTeH, (QYHKIOUM JOXOJOB IIPOJAABIA U3
MuxkposkoHomuueckoir  monenmu  (LES—mopenn)
cnpoca Croyna-Tmpu. LES—mozmens onmcana B
KHUTax 10 MaTeMaTHYeCKOW SKOHOMHKE (HampuMep
MoHorpaduu [ 3]), SBIAETCS MOJIE3HBIM BO MHOTHX
MIPUIOKEHUSX, HanpuMep GopMyItbl oMHUX QyHKIMHA
¢ uxX (QYHKIMAMH OraHMYSHHUH NpEBpaIlalOTCs B
dopmynsr apyrux gyakmmii [4]. Ho LES—monens [1-
3] opueHTHpOBaHA Ha MOBBILIEHUE CIPOCA HA MAKET

ycmyr,  Tpebyer  (HMHAHCOBO  OOECHEdeHHBIX
MOKyTIaTeNe,  PyKOBOJCTBYIOLIMXCS  AKCHOMOM
CaBumxa.

Hwmxke mpemraraercss MoAenb C IOKyNaTeleM
(uHaHCOBO HE OOECHEYEHHBIM (C TOYKH 3pEHHs
mpomaBma ycuyr). MBI TpOBENH  pacdeTsl IO
peaNbHBIM JaHHBIM [4-5 | makeTa aJAMKTUBHBIX
BHIOB YyCIyr cBs3u [5]. MBI mpomommkuM paiee
HccienoBanus Hamed Mo gend. B LES—-wmonpenn
pemiena I13 (Takoil TepMHH BBeIeH B cTaThe [5]).
UwncnoBble pacyeTsl, NMPHIOKEHUS I pealbHBIX
nmaHHbIX LES—Momenu He cyliecTBYOT. DTO CBSI3aHO
C TPYAHOCTSMH HaXOXICHUS peajbHBIX CBOICTB
(MHTEpHpeTanuyu) MaTeMaTH4YecKMM OOBEeKTaM W3
LES—monenu. B ycnoBusx 2004 roma HaM He
yaaioch HaWtH npwiokeHuin LES—-monmemu. B
crathsix [4,5] peanuzoBano mnpuiioxkenne LES—
MOJICIM K JaHHBIM IO TeleKoMMyHHKammu B AQO

«KazaxTemexom», HO ¢ HApyIIEHNEM OJHOTO YCIOBHUS
LES—mopmemn. OOcyxaeHne HapylIeHHH YCIIOBUI
LES—monenu u3noxkeHo B craThsix [4-5 |. B Hameit
[oBenenueckoit Monenn Crnpoca ynanoch u30exaTh
9THUX HapylIeHWH, Oiarojapst ToCTaHOBKK HoBoW O3
W C WCIONB30BAaHAEM BBIUMCIICHHBIX 3HAYCHHUN
MapaMeTPoOB, MEPEMEHHBIX, (YHKIUN IMOJE3HOCTEH,
¢ysknnn goxonos npogasna u3 [13 3 LES—-monemnm.
YacTp U3 HUX UCIIOJIb3YEeTCs KaK HavyalbHbIC JAaHHBIC,
yacTh — Kak mapameTrpel pemaemorr O3. O3,
VYUTBIBACT BECbMa CYOBEKTHBHO BEIOPaHHYIO
noxynarernem cymmy |V s ommater makera yemyr
CBSI3H .

HauanbHbIMH JaHHBIMU SIBIISIEOTCSL HAOOPBI:

a=(o,...,0n)=(0.212903,0.1606,0.117859,0.166
694,0.001234,0.092732,0.024131,0.000602,0.01560
1), BBIYKCIIEHHBIX ITpoaaBiioM o popmyie 30=li/ I=
li/ 7889;

JIOCTUTHYTBIX K MOMEHTY BPEMEHH t MPOJIaHHBIX
¥ OTLTAY€HHBIX 00HEMOB

(a1,a2,...,an)=(363 288 , 52 722 , 8 877, 37 413,
124 284 ,9 155, 150 911, 1 284 , 35 587);

LIeH pojiax (p1,--->Pn) =(1.4153576,
14.638412,21.658724, 28.950672,0,266617,
1.908125, 0.2391046, 4.3485212, 0.4555755) «x
MOMEHTY BPEMEHHU t;

00BeMOB TpaduKoB crpoca (X1,X2,...,Xn)= )=(2
254 201,190 635, 77 282,30 834, 3 752 840, 2 251
506, 109 793,182 474,620 066 , 511, 54, 1 047, 54,
7, 1 419560, 3 023, 466 062), BBIYHCICHHBIX MpPU
peuenun [13 s MOMeHTa BpemeHH t;

YPCIOBOE 3HAYEHHE (YHKIMH IIONE3HOCTH
U(XL,Xa,. .., Xn)=232 872.215.

UHMCIOBOE 3HAYEHWE KOCBEHHOH  (yHKIMH
none3HocTd  V(P,1)=Alx(au/p)*x ... x(own/pn)*"=(I-
(PaXat ... 4pn Xn))¥(our /p)*tx...X(an /pn)®"  paBHO
232 872.215.

YUCIOBOE  3HAYEHHME  (DYHKIMH  JIOXOJOB

MMPOJABIIAa, COOTBETCTBYIOIINX BBIINICIIPUBEICHHBIM
JTAHHBIM.

U(X1,X2,...,Xn)=232872.215
e(p,u)=piXat...+pnXnt(u)/(B)=3068175,272,
B=(ailp)*x...x(an/pn)*",

B cratesax  [4-5] mpuBeneM BBIYHCICHHSA,
KOTOpbIE MOATBEPIKIAIOT TEOPETHYECKHE CBOMCTBA
KOCBEHHOH (yHKIMK moje3Hocta v(p,l). 3HaueHue
dyukun moje3Hoct V(P,|) BEIYHCIAETCS OCIIE TOTO
KaK 3aJaHbl (OMpeNeNieHbl) 3HA4YeHUs BenuunH |,
I=li+lo+.. .+ In, (P1,...,pn) (X1,X2,...,Xn), @1,az,...,an,
a,..., On.

«MBbI  OOHapyXHJIM  XOpOIIME CIIPOCHI  CO
CTOPOHBI OETHOTO HACENEHHWs, OHO HaXOIUT ACHBIH
Ha «YCIIyTH TpUBBIKAHWS» (BO3MOXHO 3a CYET
HEOCMaHNs, TOKYIKH IPEIMETOB THUTHEHBI) MpHU
Paccmorpum  ¢yukimu nonesnoctu  V(p,l) mpu
JOCTUTHYTOM YPOBHE CIpOca  (X1,X2...,Xn)» [5].
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I[psamas u odbpaTtHas 3axauu B [loBeaeHueckoi
Mopenau Cnpoca

Jns nposiaBIa mprupocT JICHET (Pa3HOCTh MEXKTY
HaJIMYHBIMH pecypcamu NokymnaTesst | u momydeHHoi
MpOJaBLUOM CYMMOH  JEHer (p1X1+...+ann)t+l,
3a/1eiicTBOBAHHOI B TpaduKax (X1,X2,...,Xn) ) papen
Al AIED=(1(D-paxat.. +Hpnxn) (FP>0. Dror
npupoct gener Al (D oGecreunBaer BeTMUHHBI
BCEX npupocmos HeOeHeNCHO20 cnpoca
AX®Vi=qixAI®D sappcsux OT  BeNMUMH - QU
i=1,...,n, - CyOBEKTHUBHBIX IEHHOCTEH BUIOB YCITyT
ces3u. Ilpupoctsl Ax("Yi  06BEKTHBHEIX 06BEMOB
Tpaduka IS BCeX N BHAOB YCIOYT CBA3H
MIPOTIOPIMOHANBHBl  3HAUCHHUSIM  KOI(P(PHUIMEHTOB
CyOBEKTHBHOM IIEHHOCTH i-TO BUMA YCIIYTH CBSI3H OLi:
aixAl(*Y u paBHbI

AxEDi=arix Al D =g (ID-

(POX®D+  +pOnx®Dy)).  3nauenme  pupocros
o6wemoB Tpadura Ax™Y mocne yMHOMNKEHHS Ha HeHy
p®; mpubapnserca k «mpountomy moxoxy» pPDia®;
(i=1,...,n) ¢ nenoii p®;, we paBnoii pi=li/xi (kax 6bL10
B MUKPOIKOHOMUYECKOM Mol [2]) u Toraa umeem
p(t)ia(t)i‘l‘p(t)iAX(t+1)i: p(t)ia(t)i +(X.ix(l(t+1) -
(pWx®D1+. . +pOnxtDy)),

Ota QopMmysa omnpenensier HCKOMYIO BEIHYHHY
Oynymero goxoma mpomasma  pOix®D or
npeasigymux  umen PO, or  mpenpyrymmx
JOCTHTHYTBIX 00BbeMoB Tpadukos a¥ (BozMoxHO
NPOJAHHBIX 1O Pa3HBIM IeHaM) H oT
IIPEIONaraeMoro /10X0/a AI®™)  nponapua,
MIPOTIOPILMOHATBHOTO CYOBEKTUBHON IIEHHOCTH OLj,
oTpenensIeMon CyOBEKTUBHO MTOKYTIATENIEM:
aixAl®™D, Ha mpaktuke cTpeMsiTcsi yBelMYHBATD
3HaYeHHs1 00erX HA3BAHHBIX BEIWYMH, BEJIMYMHA O.j
3aBHCHT OT TIOKymaTens yciayrd Ne i, a BeludmHa
AI®D 3apucut ot Tekymux 1eH npoaasna u ot 1) —
Oyaymux pUHAHCOBBIX 3aTpaT MOKYIATEIs.

VYder 3THX BCeX MepeMeHHBIX KaK IpoIaBIia, TaK
U MOKYTIaTesl SABJISIETCS CIIOXKHOM 3a1auei.

Chopmynmupyem O3 um BBeeM IepeMEHHBIE,
MOCTOSIHHBIE, 1eNieByl0 (QYHKUMIO ©  (QyHKIUH
OTpaHUYEHUN I nepeMeHHbIX Mozaenu. [lomyunm
HoByto O3 u wmoxens IloBenenueckoit Mopaenu
Crpoca, CyIIECTBEHHO OTIHYAIOLIYIOCS OT MPSIMON
MHUKpO3KOHOMUYeckor Mmosienu CtoyHa-I'upu 3a cuet

KOTHUTHUBHOTO  MOJICTHPOBAHUS  CYOBEKTBHOTO
HabOpa TMPEAMOYTCHUH  HOKyMaus  Oly..., On,
o1t...FonFl.  (3aBUCsImEro  OT  CyOBEKTHBHOTO

npupamenns  AITD=(18D-pixi+. . +px,)9>0) npu
HAIMYUM BBIYUCIIEHHOTO 3HadeHmu cmpoca X
3aBHCAIIETO OT 2-X HE3aBHCHMBIX MEPEMEHHBIX
(p®,1®D), i=1,...,n. 3gecs mena p® me go/KHA
3aBHCHTH OT BeIMUHHKI Oyymiero cipoca XD u or
3aIIAHUPOBAHHOTO pacxoma mokymarens 1D,

i=1,...n.

B momenmu Croyna-I'mpu menst (p'i,...,p"n) He
nomkuel  3aBucetb oT | Ho B TIM cmpoca
QIUIMKTUBHBIX BHUIOB YCIyT CBS3W PHMEHUIIH
dopmyny  piai=(li/xi)ai, 3mecp yMHOXawTCI 2
semmunabl @ m xMY;) otHOCcAmMecs K pa3HEIM
MOMEHTaM BpeMeHH: K HacTosmemy (t), KoTopomy
[IPeAUIECTBOBAIl JOCTUTHYTHIH 3a POLLIbIE IEPUOAbL
BpeMeHH  HakorleHHbi o0bem (a®) u obwem
(npenmonaraemslif) K OyaymieMy INEpuOay BpEeMEHH
(x®D3). Pecypchas cymma sener li, npenHazHaueHa
JUISL OIUIaThl KaKk B HACTOSAIIEE BpPEMA, Tak M IS
OIJIaThl CyMMBI [IeHEr, OOO3HAYeHHOM B cueTe,
MPETbSBISEMOM TPOJABIIOM B KOHIIE Mecsia
(BBIYMCIICHHOW OMIIMHIOBOM CHCTEMOH IMpOAaBlia) B
Oymymem. Ota cymma paeHer | mpespamaercs
JIeOUTOPCKYIO 3a[0JKCHHOCTh (Il MpOjaBl@), B
KPEAUTOPCKYI0 3aJI0JDKEHHOCTh (IJIs1 TOKyTaTens).
Ecnu mokymarens He HOTacHT 3Ty 3aI0JDKEHHOCTb,
TO  TpONABEIl  HAYHMCAICT  MNEHHU-IITpad  3a
MPOCPOYEHHOE BpeMs. [lmaHupyeMas IOKyIaTeleM
cymMma geHer |, yacTMYHO  3aTpayMBaeTCs
MOKyTIaTelleM HEMEIJIEHHO, €CIi OH B MOMEHT
BpeMeHH t BOCIOJIB30BAICS aIUKTUBHBIM BHIOM
YCIIyTH CBSA3H «COTOBast CBs3b». OCTaNbHas 4acTh
IUTAaHApYeMO#t cyMMBl jeHer | Oymer 3arpaueHa
MOKyIaTeJIeM B MOMEHT BpeMeHH t+1.

IMosToMy TIaHMpyeMas CymMMa JeHer Oyjer,
HaBEpHOE, OTHOCUTHCS K B MOMEHTY BpeMeHH {+1 —
1D, Bynymmii crmpoc IOKEH peann3oBaThCs B
MoMeHT Bpemenn t+1: X u nomxen punancoBo
obecnieuen cymmoit geer 10 mo memam pi®,
OTHOCSIIUMCSL K B MOMeHTy Bpemenu t+1. Cmpoc
X®; 110 Texymmm nenam pi® (a Gyayuryro ey Ml
HE 3HAeM, HO MOKEM Y3HaTh OyAyImui CIpoc TI0
TeKylIUM LieHaMm), a pecypcHas cymma aexer 1D
JOJIKHA MOKPBIBATH CYMMY 3aTPaT MOKYMATEs 32
oyaymuii o6bem Tpaduka (cmpoc) XD mo mene
pi® (mena pi*™*Y noka ne uzpecTna). Ho nokynarenn
He 3HaeT MOKPOeT MJIM HEeT ero pecypcHasi cymMma
nener I 3arparel B Gymymem o6beM Tpaduka
(cpoc) X®V; no mnene pi®. TMostomy, B ciydae
HeOoOXOAUMOCTH, HykHa Tompaka AI®D g D)
Torma HoBas pecypcHas cymma ITD+AIGD Gyner
JOCTAaTOYHON JUTSl TTOKPBITHS 3aTPaT MOKYMaTess 3a
6y aymmii o6sem Tpaduka (crpoc) XH;mo nene pi®.

Terephb HaIU IEPEMEHHBIE: Beca CYObhEKTHBHBIX
OPEIMOYTCHUH TOKYHATEIS Olyeseyln, O1F...+0n=1,
(a0,a0,,...a00), 16D (0 | p0y  x(ED,
COTJIACOBAHBI 110 MHTEpBajiaM Bpemend t um t+1 ux
peamusaiu. IlpuBemeM yCIOBHE HE3aBHCHMOCTH
ob6wsextuBHON 1eHBl Pi¥ 0T CyOBEKTHMBHOH CyMMBEI
3atpart nokynatens 19,

B craree [1] npumensmace  Qopmyna
piai=(lifX;)ai. lo 3Toit opmyse OleHUBaIACh IEHA
pi=(li/xi) mnpomaBua B mpuaoxenun LES-monenn
cupoca Croyna-T'mpu [1,2] LES—monenu cnopoca
Croyua-Tupu. ®opmyna pi=(li/X;) BBIpaXKaeT
3aBHCHMOCTb LICHBI IPOJIaBIa OT CyMMHI |j pacxo/a Ha
eIMHUIly o0beMa TpaduKa, YTO XapaKTepHO IS
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pauumoHansHOro nokymarens u3 LES—monenu cnpoca
Croyna-T'upu (npumensiercs akcuoma Casumka). B
n3naraemont 3aech [loBeneHdeckoit Mogenn Crpoca
cyOopexTHBHas cymMma lj mokymnatens (pacxomayemas B
OyayuieM wuHTepBasie BpeMmenu (t+1), mo 1eHE
npomaBua Pi¥, oTHOcameiica K mpemblAymIeMy
MHTEpBaly BPEMEHHU t) HEe JI0JDKHA 3aBHCETh OT LIEHBI
npoxaBua. B IloBenendeckoit Monmenu Cripoca 1ieHa
nponasua pi¥ ne 3asucut ot 19, a nomkna 3aBuceTh
(c ToukH 3penus npoaasa) ot oymymeit cymmbr 1+
pacxoma  TMOKymaTeds, 3aUKCHpOBaHHOH B
OWIMHrOBOW 0Oa3e MaHHBIX. 3HAUCHHE  OyayIien
cymmer |®Y; pacxoma He HW3BECTHO MOKyMATemo.
Yenyroi MOKYIaTe/lb [OJb30BAJICA paHee U
CyOBEeKTHBHAS TIOJE3HOCTh JTOH  YCIyrW  JUIs
MOKyIaTeNnsl WHas, YeM IMOJE3HOCTH ai,...,0n,
o1+...+0n=1, BBIUKCICHHBIE TTPOAABIIOM IO JaHHBIM
u3 BJ1. Teneps popmyna piai=(li/x;)ai u3 LES—moznenn
cipoca CroyHa-T'upu B IloBemenueckoit Mojeu
Cropoca y4yHTHIBaeT NPUHAVISKHOCTH K pa3HbIM
WHTEpBAJaM BpEeMEHH O OOBEKTHBHBIC u
cyonextusnbie mapametpsi P, a¥% u nmepemennsie
10 xEDy) npunumaer apyroit sun: pi¥a®=[ 1y
X(t+1)i) ] a(t)i_

B O0parubix 3amauax OyayT yCTpaHEHBI TaKHE 1
Japyrue Hemoctatku. KyOu4HocTh 3HaueHWilt U=V=e
Oyzer 3aMEHEH MUPaMUAATBHOCTEIO: U£VEe.

IloBenenueckass Mopeas Cnpoca

OopartHas pagaya:
ITycts 3aJaH Habop K03(HUINEHTOB
MOJIE3HOCTH {0,...,0n}, 01 F...T0h=1, BBIYMCIEHHbIE
nponasioM. Msectner menbl Pil?), oTHOCAmmMXCA K
MOMEHTY BpEMEHH, H3BECTHBI paHee OIIadeHHbIe
oobembl aY, BumoB yeayr ceazu mo umenam pi®,
i=1,...,N. TIpHu 3a1aHHBIX CyOHEKTUBHBIX JICHEKHBIX
CYMM, OTHOCSIIIMXCS K B MOMEHTY Bpemenn t+1 11,
npu omaadenneix odowemax XU, BHIOB ycayr
cBsi3u mo Tekymmm unenam Pil, (oTHocAmmxcs K
MOMEHTY BpeMeHH t), Tpebyercst Haiit crpoc XD,
no texymum uenam Pi?) (a Gyayuryro neny mul He
3HAeM), HaWTH OYyIyumlyw CyOBeKTHBHYIO (st
nokymatens) pecypcuyio cymmy aener 1D (oma
JI0JTZKHA TIOKPBIBATH CyMMY 3aTPAaT MOKYNATEIs 32
Gynymmii 06bem Tpaduka (cmpoc) X mo meme
pi® (uena pi™*Y moka He n3BecTHa).
C[xema O0paTHoii pagaum:
{as,...,an},(a®%,a0,...,a0,),  (pi©,
|(t*’l),x(t"'l)i’u(x(t"'l)l’ . .,X(t+l)n) lv(p(t),u(t"'l)),

p(t)n):>
e(p(t),u(t"'l))

e(p®,u®N)=pOixO:+, . . +pOxO+(u)/(B)=30681
75,272 (8 113 TIM), B=(a®i/p®r)*x...x@"/pOs)on,
u®=

uO(xa,...,x14)=(xO1-a02)*x .. x(xOp-
a®,)*"=232872,215-10cTUTHYTOE ~ MaKCHMaIbHOE
3HAYCHUC byHKIHT HOJIC3HOCTH
uO=uO(x,...,x12)=(xV1-a01)2x... x(xOn-aOpn)en
(=232 872.215) mnpu Habope oObeMOB TpadukoB 14

BHJIOB YCITYT CBSI3H (X1,X2,...,Xn)=(2 254 201,190 635,
77282, 109793, 182474, 620066, 1419 560, 3023,
466 062). Dto 3HaYeHHWE (YHKIUH [OJC3HOCTH
u(xO1,x0,....xO)=v(p®,u). B popmysne dynximu
satpar €(p,u) Tokymarenas (PaBHBIX  JIOXOIY
MpOJaBIa, He 3aBHCALIEIO OT IIOKYNaTeNls) MepBoe
cllaraeMoe paBHO 3HAYEHHIO (PYHKLMH IOJIE3HOCTH
U(X1,X2,...,Xn) (=V(p,u)= 232 872.215), a BTOpOE
cmaraemoe (U)/(B)=232 872.215/(B) B 3HameHatene
conepxut Beamuuny B=(aVi/p®)tx...x(@0/pOy)en,
3aBUCSIIYI0 OT Habopa JOCTUTHYTHIX OOBEMOB
a=(az,ay,...,an)=(363288,52722,8877,37413,124284,

9155, 150 911,1284, 35 587), npuMEHSBIIUXCS IS
BBIYHCIICHUS cripoca
(xO1,x0,,...,x")=(2254201,190635, 77 282, 109793,
182474, 620066, 1419 560, 3023, 466 062). Ha
3HaueHue (QyHkimuu 3arpar e(p,U) moKymarens
(paBHBIX [10XO/Ay NpOJAaBLA, HE 3aBUCALIEIO OT
MOKyTaTeNisi) NPsAMO INPOIOPLUOHATIBEHO — BIUSIIOT
TEKyIIne JIOXOJIBI NpoJiaBIIa, paBHBIE
pOixO+. . +pOx®,  u  xBagpatpm  3Hauenwmii
JIOCTHTHYTHIX 06beMoB Tpaduxos (a0i/p®;)=a®?%/10,)
¥ 0OpaTHO NPONOPLHOHANbHO BiMsioT npexkHue 1O
noxonsl mpoxasna (ciaraemoe a®i/p®;)=a®%/10;),
B3aThI 13 hopmyasr B=(aVi/p®;)*ix. . x(a®/p®y)an).

ITosToMy  moOKymaTenb BHIOB YCIYT CBS3H
JOJDKEH MOJIB30BATBCSl  YCIYIaMH  KPYIHOM
TEJEKOMMYHUKALIMOHHOW KoMmaHud. B Hamiei
[ToBenenueckoit Momen Crpoca TJIaBEHCTBYET
HWHIUBUIYaIBHOC CO3HaHHe TIOKYTIaTeIsL.
CybwexktuBHas  cymma | MOKyIaTems
(pacxomyemas B OymymieM mHTepBaie BpeMend (t+1),
10 MpHEMJIEMOH /s TOKymaTens neHe npoxasia Pi).
Ero He wWHTepecylOT [OXOAbI MpOJaBId, OH
CyOBEKTHBHO BBHIOMpaeT misi ceOs MHUHUMAIBHYIO
cymmy 1+

Taxoit Tmn WHAUBUIOB H3BecTeH. OHH
npuHaIexKaT nokosneHuto Z u3 XY Z- noKoneHuH.

Kak ¢ HEMH BbICTpamBaTh paboTy MpOIaBLOB
YCIyTr TIPHUBBIKAHUS, HAXOJUTh OOIIUH S3BIK IIPH
HEOONBIMMX WX (W3 Z-TIOKOJICHWS) moxonax. Hama
MOJIENIb MOXKET TIOMOYb CTapaHUSAM HEKOTOPOH 4acTH
obmectBa X, HATH B HOTY C MOJIOABIMHU JIFOABMH Z-
TTOKOJICHHSL.

Mbl  mpoBeaum 2 pacuera 1o  (dopmyiiam
IToBenenueckoit Moaen Crpoca. [[jist BBIMUCIIEHHOTO
B I13 3HAYCHUS byHKIMN TIOJIE3HOCTH
u(xO01,x0,....xO)=v(p®,u)= 20606,1656 ob6BeMOB
tpapukos XY; i=1,...,n, mpoBeneHs 2 BapuaHTa
pacuetoB npu pemeHun O3.

Pe3yabTaThl pacueroB 1o 2 CleHAPUSIM CIIpoca

1-p1it cuenapuii — BBox orpanmuenus XHi> xO;
i=1,...,n.

IIpy >TOM CLEHAPUM HHAMBUIBI-TIOKYIIATEIN
JOJKHBI BBIAETHTD CYMMY

1#1D=3 078 893 neHEKHBIX SIMHHUIL.
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Jlist ipoaBIia yeayr IOXo. cocTaBut e(p,u,X)=
3067 550 neHe)HBIX €IUHMLI.

IIpn »>TOoM mpomaBen JOMKEH INPHU3HATH
npuemneMbM 6yymuii cipoc XY i=1,...,n:

X(t+1)=(211059.1637,20141.41, 4151.329,
47241.6001, 804635.6, 15669597, 61246.75,
3172716, 15268.142, 7496.475, 1074.9875,
171448.5, 2879.97, 454768.31, 441028.4519,
338677.6)

3HaueHus (QyHKITHA
e(p,v,x)=4350484,729

V(p,u,x)=5992187041;

2-0i CHEHApWi — YCTAHOBUTH OTPaHUYCHUS
x®;>1 i=1,...,n. DTo orpaHMYEeHHEe TapaHTHPYET
oyaymmit cnpoc X®Y; |i=1,...,n, no MeHbIIEeH Mepe
npesbimatonmii 1000 MuHYT cmpoca [ mpojaBLia
YCITyT.

[Ipn 5TOM WHIMBHIBI Ha PACXOIBl JOJDKHEI
BeiiemuTs cymmy |=3 078 893 nenexHbIX euHML.

[Ipu »>TOM TpomaBen JOMKCH MPHU3HATH
npuemneMbM Gyymuii cipoe XY i=1,...,n:

X(t+1)=(196.3363893,18.73641, 3.861747,
43.946186, 748.507, 2.2E+12, 56.97439, 2951.398
14.20309, 6.973546, 1, 159.4888, 2.679073,
423.0452, 410.2637967, 315.0526, 410.4552).

Jist mpoaBIia yeiuyr J0XOJA COCTaBUT e(p,U,X)=
3067 550 IEHEeXKHBIX equHuI. Kak BuIuM
CyOBEKTUBHBIC OyIyIMe pPacXoibl IMOKYyIaTels
(1®9=3 078 893) oka3amuch GoJbIIE, YeM HOXOX
e(p,u,x)= 3 067550 npomaBua. s ymepikaHus
KJIMEHTOB TaKOTO THIIA TPOJABel] MPHUHATh Takoil 2-
ol cueHapuil. XoTd I JTOTO CLEHApusi He
BBHITIONTHAETCS BBIFOJHOE MpPOJaBIly paBeHcTo |(H)=
e(p,u,x). Hamra Mozgens mpenHa3sHaueHa A7 CIydacB
u#v#e.

3HaueHus QyHKIWHA, OpeJHa3HAYCHHBIX Ui

MpO/aBIa :
v(p,u,x)= 5167984249,59; e(p,v,x)=4 430
885,865 neHe)HBIX eqUHUIL.
Hmxke mnpuBemeHO ONMCAaHWE, PE3YJILTAThI
pacyeToB. aiia MOJellb IIOMOXET COrjacoBaTh

WHTEPEChl MHIMBUJOB Z-TIOKOJICHUSI C HHTEPECOM
Mpo/iaBIa MO KpaltHel Mepe Mo J10X0aM.

CymiectByet MHOKECTBO OITPOCOB u
WHCTPYMEHTOB JUISl TOTO, YTOOBI BBISCHUTH U3 YEro
«CNemyieH»  WHIMBHA M3 Z-mokoneHus.  Ho,
MOHUMAaHUE W3 KAaKOTO OH BPEMEHHOI'0 OTpe3ka H
KaKUX B3TJIAJ0B TPHICPKUBAOTCS IPEACTABUTEIH
€ro TOKOJICHHS, TOMOXET ObICTpee IpPOBECTH
[IEPBUYHBIN aHAJIN3 TOKYyNaTeH.

®ynkrus nonessoctu U(XHDy . x®D) peerna
u3Mepsiia IOJIE3HOCTh IaKeTa YCIYr, OLEHEHHYIO
nporasuoM. OHa 3aBHCHUT OT pa3HOCTEH M OT
3HaYCHUH K03 GHUIINEHTOB MPeIIOYTEeHUH
{01,...,0n}, BBIYMCICHHBIX MO YXKE COCTOSBLIMXCS H
OIJTAYEHHBIX BHJOB YCIYI CBSI3H, B3STBIX U3 0a3bl
JAaHHBIX OMJIMHTA. C TOuKM 3peHHs NpoaaBLa
{o1,...,0n} sBISIETCS OOBEKTUBHBIM  BEKTOPHBIM
napaMeTrpoM  MaKeTa  YCIyr,  YTBEpKIaeMBIX

PeryisTopoM, KyphepyrommuMm npoxasua. I[lostomy
HAOOp MPEIIMOYTECHUI MOKymareyied {o4,...,0n} B
Hamei IloBemendeckoir Mogen Crpoca sBiseTcs
O0OBEKTUBHBIM BEKTOPHBIM TaPaMETPOM.

3ameuanne 1.B LES—monenu cmpoca CroyHa-
'upyu, roe K MOKymarensM HPHUMEHSETCS aKCHOMa
CoBujpka, wwieH Habopa {oa,...,on} oi=li/(li+...+ly)
BEIYHCIISCTCS NPOAABIOM M CUUTACTCS UM Kak
YHCIIOBOC MPOSBICHUE TMPEANOYTCHUH  MHOTHX
MOKyIIaTeNied,  OPHEHTHUPOBAHHBIX  Ha  IICHBI
((p19,...,p%5). DTH 0OBEKTUBHBIE IEHbI TPOJABLA
3aBucAT oT cyObekTHBHEIX 3atpar |V mokymarens:
p®a®i=(10/x®)a®;  uro nenpasumbHO. J{OmKHO
6bITh  HAOOOpOT:  cyObekTMBHBIE  3aTpaThl |
MOKynaTeNs 3aBUCAT OT oObekTuBHbIX 1eH P
mpojaBna. Jla W 93Ta 3aBHCUMOCTh HE CTPOTO
(yHUMOHATBHAS (pWia®;=(10y/x)a®;), 160
MOKYIaTellb MIMEET MPABO BO BPEMs OILIATHTh CyMMY
(I3+...+1y). B mamreit IloBemenueckoit Momenu
Cropoca  yCcTpaHEHO  yKa3aHHOE  JIONYIICHHUE
(pWia®i=(10y/x®;)a®;). B uznaraemoii [losenenueckoii
Monemrn Cnpoca cy6wextmBHas cymma 1)
nokymarens (pacxoayemas B OyAylieM HHTepBalie
BpeMenH (t+1), mmo riere npoxasua Pil), oTHoCAmeiCs
K IpenbAylieMy HHTEPBAY BPEMCHH t) HE 3aBUCHT
or uensl npomasua Pi¥.  Dra He3aBHCHMOCTH
obecrieunBaercst mpu pemieann OOpaTHOW Pamadn
(cmotpute BbIme) u3 Hameil IloBemeHueckoi
Monem Crpoca. Cxema p@®=>(1t1); xt1)),

3ameuanue 2. l3BectHbIC «paHee
onsiadyennbie 06bembl AV, BHIOB yeuyr cBsi3H 10
uenam pi¥, i=1,...,n» npennonaraercs NpojaHHBIMHU

no omuHakoBoit mewe Pi, i=1,...,n. Mwl He
YYUTHIBAEM  BO3MOXKHBIC  H3MEHEHHsS IIEH B
MpeIpIAyIne MOMEHThl Bpemenu (-3, t-2, t-1.
MpeanoaaraeTcsi  Jasi  MPOCTOTHI «paHee
omiavennsie ofbembr At at?; gD B
nmpeaplaylue MOMeHThl Bpemenu (-3, t-2, t-1

npeanogaracTes nmpoAaHHbIMHU 110 OI[HHaKOBOﬁ IICHEC
() =
pi®, i=1,...,n.

3ameuanne 3. Ilpu 3agaHHBIX CYOBEKTHBHBIX
nenexubix cymmax | otHocsmmxces k 6yxymemy
MOMEHTY BpeMeHH t+1,  BbIYHCIASeMbIii 1O
dopmynam xV; =a®; +oix (I -p®; a®;- . -
pPna®n)/(art...+on)xpYi i=1,...,n, Gyxymmii cnpoc
(x®Dy,. ., x®D0) Ha BUmBI yCTyTHM CBA3HM ABISETCA
crpocom NOKyNaTeJs, 3aBUCAIINM or
CyOBbEKTHBHBIX JeHekHbIX cymm 1HD=( 10Dy 4+ +
I®1)  mokymarens. Cripoc MOKymHaTens 3aBUCHT OT
paznoctu (16D - p®; a®;- - pOa®)y  ecnu 3max
pasHOCTH TIONMoXwuTeneH, To 3HadeHne xY; Gymer

HOJIOKUTENBHBIM, HWHAaYe - 3HaueHue XD
MPUHUMAMET OTpHUIIATEIbHOE 3HAYEHHWE, UTO
HENPHUEMIIEMO binice Mpo/aBIIa. [Ipomnaser

MPENNOYNTAET MOKYNAaTeNsl, 4Yeil CyOBheKTUBHBIM
neHexHblt  pecype  1®D=(1®D 4+ 4 )
noctatoyHo Beime Tekymero goxoxa p®ja®¥-.. .-
p®na®, mponasa.
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DTUM MBI MOJENHHO HOATBEPAHMIM BEUHBIH muoxkecto map (1®Y,p®) pacxomon 1M, 1nen
3aKOH IIpOJaBIA: OoraTelii MOKymaTenb BCEraa pO=(pOy,...,pO). IleneByio dyHKIIIO

OpeNIoYTUTeNeH Iyl IpoJaBla, 4YeM OemHbIH
nokynatens. Hama IoBenenueckas Mogens Crnpoca
CyOBEKTHBHAs C TOYKHM 3pEHHsI TMOKyMaTels U He
MIPOTUBOPEYNT MHTEPECaM IpPOJaBla, M30MpaTEIbHO
nojOuparomiero Jyisi ce0s J0CTaTOYHO (HPUHAHCOBO
00eCIIeYeHHOT O TTOKYTIaTels.

3ameuanue 4. Bekrop (x®P1,xY....x xOp)
3HaueHH# 00BEMOB 3a(UKCUPOBAH U3  3aauH
maxcumumsaun Gyskumn U(x xO,x xO,, . xOy), on
HpeBpawLiaeTcs B HessBHbIN napameTp ais GpyHKUUU

v(l x®Dp xO® x®) Ecmm I®Y -pO®; a0y-,..-
pPha®)=0, T0 xi=ai. 3nauenue pynxuuu v(IY,pO)
BbIUKCIIEHA ITpu  pemeHun Ilpsmoii 3agaun crpoca
Croyna-Tupu, sto 3mauenne Qynkmuu V(IO,pO)
WCIIONIb3YeTCSl KaKk OpUEHTHp (Mopor), a 3HadyeHHe
sektopa (xO1,x0,...,x xy) puxcupyercs.

Ho npu MakcuManbHOHW MHONE3HOCTH ISt
npojaBla OOBEMHBIX CHPOCOB MAKeTa  yCJIyr
(xO1,x0,,..., xVy) Beruncsemas B OMC monesHoCTh
ymenbmaerca 3Havenne UGXEDx®D,  x xtDy),
Ho 5ToMy Habopy OOBEMOB COOTBETCTBYET

ux® D x®D, x x®Dy) B JPC ocraBunm Toii xe

camoit, uyro u B [I3C (3ammcamu B BHJIE
ontumuzanuonnoit samaun: U(x®y, ..., xOn)=(xO;-
a®)*  (xp-an)*— mMax, HO BBeOM JpyTHE
OrpaHHYEHUss  BMECTO  OIPaHMYEHUI  BHIOB:
pixit...tpnxn<l, x120, ..., xp =20. OyHKIWHA
obsemuoro  cmpoca  U(x®Vpx®D, L x  x®Dy)

SBJISIETCSL  OTOOpaKEHHEM MHOXKECTBa OOBEMHBIX
MIePEMEHHBIX B U3BECTHBIC MHOXKECTBA
CYOBEKTHBHBIX W  OOBEKTHBHBIX rapamMeTpoB
(015---500),(a01,205,...,a®y), pO=(p®s,...,pOn):

U (x®DxE Dy x D) (14D, (pO,...,p0%).),
(a®1,a®,, ..., a®), [1].

BerunciauM Bce CcyObEeKTHBHBIE, OOBEKTHBHBIE
mapaMeTpel W ITIepEeMEHHBIC Ui  IIOJYYeHHOM
[oBeneueckoit monenu CroyHa —['mpu (s GyHkumin
Croyna CyOBEKTUBHOM MTOJIE3HOCTH c
CyObEeKTHBHBIMH\OOBEKTUBHBIMHE ~ [TApaMeTpamMu |
NepeMEHHbBIMH.

Ta6sumna 1. BxogHble 3HaYeHNs 00 bEKTUBHBIX MAPaAMETPOB
OoparHoii 3agaun

a(i) a(i) X(i)

MMTC no nacenenuro o PK 1| 190 346,72 | 0,452857 | 290 353
MMTC no nacenenuro no CHI' 2 11 610,40 | 0,149660 14 764
MMTC no Hacenenwuro o 13 3 838,10 | 0,052204 1 065
MMTC no 6. opr-m B PK 4 22 439,56 | 0,121046 28 423
MMTC no 6rox. opr-m B CHI' 5| 116 429,54 | 0,128276 | 224 426
MMTC no 6rox. opr-m B /13 6 | 564 714,00 | 0,006579 | 672571
MMTC mo x03-um cy6-m B PK 7 5517,33 | 0,045432 8429
MMTC mno xo03-um cy6-M B

CHI' 8 45 794,00 | 0,001008 49 142
MMTC no xo03-um cy6-m B /13 9 619,68 | 0,023154 990
tenerp-mel BHyTpHu PK @JI 10 169,13 | 0,004482 204
tenerp-mbl B CHI™ ®JI 11 17,08 | 0,003302 21
tenerp-mbl B /13 OJ1 12 107,01 | 0,000051 116
Ten-Mbl BHYTpU PK Grommk opr 13 11,02 | 0,000649 13
ten-mbl B CHIT Grommk opr 14 1,67 | 0,000001 2
T'n ceru ne-un gau-bix OJI 15 11 243,68 | 0,006966 14 458
I'n cetn me-um gau-bix Orom opr 16 1423,36 | 0,000873 1733
I'n cetn ne-um naH-bIX X03 cy0 17 5369 | 0,003460 6 966

1,0000
[ ]
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MakcHManeHoe Bpemsi: CeKyHz, [ oK J
MpenenbHoe YHCNO UTepaLiuii: 10000 l OTMeHa ]
OTHOCMTeNbHas MOrpeLHoCcTb: 0,0000000001 l 3arpysuTh Mogenb. .. ] |
|
[onycTuMoe OTKNOHEHHE: 0 % l CoXpaHWTb Mogeb... ] b
CXOANMOCTb: 0,00000000001 [ Cnpaka ] i
[ | Nuneiinan mopenn || ABToMaTHueckoe MaclTabnpoBaHie .
[ | HeoTpuuaTenbHble 2HaueHus [| NokazbiBaTh pezynbTaThI MTEPaLIMI d
OueHkn Pasvoctn MeTop nowcka |
(@) nuHeiiHan (@ npsMble (@ HbtoToHa ]
() kBappaTu4Has () LeHTpanbHble () cONpsbKeHHbIX FpaaneHToB |
i
Pucynok 1. 1-b1ii cuenapuii — Beox orpanmgenns x> xO; i=1,...,n.
Brienennas cymma 1#9=3 078 893 nenexusix [Ipu 3TOM crpoc paBeH
E€IVHHUI] JECJIUTCS Ha YacTH: X(t+l):(223026.465;21079.71;4344.6089;

I®D=3 078893 =(1394297.827;460786.8; 49447.0018; 851108.65; 2.6386E+17; 64100.734;
160729.2; 372686.866; 394949.5; 20254.51; 3375860.3;15979.01401;7845.4974;1125.0368;
139880.1; 3105.006595; 71288.44; 13800.52; 179431.148; 3014.056;475941.486; 461820.69;
10167.612; 156.9728; 1999.074; 354465.04;

3.134683);
o N o
YCTaHOBUTh LENeByio AYeiky: =S BoinonHuts
PaBHOii: (@) MaKCHManbHOMY 3HAYEHHIO () znauenmio: |0 EV——
() MMHMMNbBHOMY 3HAUYEHMIO
M3meHan Aueiku:

s083:50819515

QOrpaHuyeHus: [apameTpbl
$R$3:$R$19 = $E$3:$E$19 ~ [lobasuTh
$5%$3:4$5%19 >= $E$3:$E$19

HameHnTb

i

BoccTaHOBUTb

Cnpaeka

Pucynok 2. nporpamma-tadauna cuenapusi X0i> xO; i=1,...,n.
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Mouck pELUEHHHﬂ wpdn m ﬁ
YcraHoBHTb Lenesyr ﬂ'—lEFIKYZ BbinoAHUTD

(@) MaKCUManbHOMY 3HaYeHWD

PaBHOI:

() MMHWUMANIBHOMY 3HAYEHUIO
WN3meHanA AYeiku:

| $083:60$19;41$3

OrpaHnyeHus:

() 3HaueHuMI0: 0

3aKpbITh

MapameTpbl

$R$3:R$19 = $E$3:5E519
$54$3:$5619 >= 1

- [obaeuTb

il Ynanutb

WN3meHnTb
BoccraHoBuTh

CnpaBka

PucyHok 3. nporpamma-taéuna cuenapus «cnpoe Xi> 1, i=1,...,n»

2-0ii clIeHApHii — yCTAHOBHUTHL OIPAHMYEHMS CIPOC
xE>1)

Brizenennas cymma 1#9=3 078 893 nenexubix
eIMHUIL JIETTUTCS HA YacTH:

1®+D=3078 893=(1394297.827; 460786.8;
160729.2; 372686.866; 394949.5; 20254.51,
139880.1; 3105.007; 71288.43767, 13800.52;
10167.61; 156.972829; 1999.074; 3.134683;

21446.33; 2686.923; 10654.064).

[pu stoM chpoc pasen xY=(223026.465;
21079.71; 4344.6089; 49447.0018; 851108.65;
2.6386E+17; 64100.734; 3375860.3; 15979.01401,
7845.4974; 1125.0368; 179431.148; 3014.056;
475941.4856; 461820.69; 354465.04; 461900.87)

[IpoBeneHHble B 2-X CLEHApUSX pPacyeThl
MIOKAa3aJI1 O’KUJIaEMBbI€ PE3YNIbTaThl, OHU IIPUBE/ICHBI B
Tabmune 1 mo ¢opmynaM MOBEAEHYECKOH MOJEIH
cIpoca € IEpPEeMEHHOM cyMMo#l pacxonos. Jlis
pemenuss ONTUMM3aLMOHHOM 3ajauu MpUMEHSIICS
yHuBepcanbpsiii Meroq RGD2 u3 Haactpoiiku Solver
(OT Excel), mporpamMMbI-TabNUIbl NPHBEACHBl Ha
Pucynkax 1,2,3.

Onwncanne ealbHBIX JAHHBIX, MO MTAKETY YCIyT
n3 17 BUOOB YCIAYr — COLUUANbHO 3HAYUMBIX U

ATTUKTUBHOI'O l'[OTpC6J'I€HI/I$[ ObLIN IIPUBEICHBI B
[4.5].

3aki0ueHue

[puemnemast A8 MOKyHaTeNs LEHA MPOJABIA
pi MOkeT OBITH pacuMTaHA MPOJABLIOM C YYETOM
pasHbIX (akTopoBB. IIpu 3TOM IS TOro, UTOOBI HE
TIOTEPSATH KIMEHTOB, OH J0JIKEH MOMTH Ha ycTynKu. B
pamKax

Hamra MoJenh TOMOTaeT CTapaHHsAM TPOJABIA
YCIYT paccuMTaTh pasHble CHEHApUH (MHAHCOBBIX
YCTYHOK KIIMCHTaM, YBUICB npu 3TOM BCE

yYMEHbILIEHHbIE 3HaueHus (UHKIUE Uu,v,e, JIpYyrux
apaMeTPOB, OTHOCAIIUXCS K TPYIIE OOBEKTHBHBIX H
BBIOpaTh W3 HHUX CIEHApUH, COTJIACYIOIIUICI C

HUHTEPpECAMU TIOKYTIaTEIIA. Monem, TIO3BOJIACT
paccuuTaTtb PpasHbBIC CICHApWUHU, BKIOYas cnyqaﬁ
OTPpHUIATCIBHOT'O CIIpoca, CTporo YUYHUTBIBACT

CyOBbeKTHBHYIO CymMMy JomycTusbix 3atpar |

MOKyMaTeasl Ha 3Ha4YeHUs (QYHKIMH, apamMerposB,
nepeMeHHbIX MukposkoHoMuueckor moxenu (LES—
mozeinn) cripoca CroyHa-I'mpu LES-moznens CroyHa-
I'mpu opueHTHpOBaHA Ha HHTEPECH! MIPOJIABIIA, HAlla
MOJIENIb - IIOKYIaTeld Ha WHTEPEChl IOKyMaTels.
WHauBUIBI- MOKyNIATENN HE HHTEPECYIOTCS 3200TaMu
MIPOJIaBIIa O JI0X0/1aX, OH (TTOKyHarTesb) CyObeKTHBHO
BEIOUpaeT s cebs cymmy 1Y) mo mpomasen B
YCIOBUSX TAaHAEMHM JOJDKEH HATH HAa HEKOTOpBIC
MOTEpH CBOUX JOXOJOB, YTOOBI MEHBILIE IMOTEPSThH
KOJINYECTBO CBOMX KIIMEHTOB, IIPUBJICYb HOBBIX.
Pa3paborana [loBeneHnueckas Mojenb crpoca ¢
HemsBecTHOH cymmoii 1D pacxonos mokymarens,
pemena HoBass OOparHast 3agava, SIBISIOLIASICS
obparHoit k Ilpamoit 3amade (c 3amaHHON CyMMOM
pacxonos), pemeHnoi B LES-monenu Croyna-I'upu B
CHCTEME «CYOBEKTUBHBII IOKYTaTeIb- O0ObEKTUBHBIH
mpoxaseny». OO0s3aTeNbHO HYKHO pemuTh lIpsMyro
3ajayn M TIOJyYUTh BEJIWYMHBI, BBITOJHBIC IS
MPOZaBIa, HO HE BBITOAHBIC Ul MOKymaTens. llpu
BBRIYHCICHHBIX B llpsmoit  3amaue  (u=v=e)
OOBEKTHBHBIX II€HAaX MpOJAaBla MpH 3aJaHHBIX
OTPaHWYCHUSIX Ha 00BMBI (MUHUMAJIbHBIC WM HHBIC)
Oymymiero — crmpoca  BBIYHCIAETCS — 3HAuUCHUE,
CyOBCKTHBHO  IIpHEMJIEMOE  IIOKyMaTenmo, ¢
YMEHBIICHHBIMU 3HAYEHUSIMU (YHKIHMH MOJE3HOCTH
(mms mpopaBIia, U£V+e) makera yciyr. Benmunaa |(t+1)
HESIBHO BIIMSIET M3-3a OIPaHMYCHHH Ha OOBMBI H
apnserca cyOwektuBHOM cymmoit 1M pacxonos
HoKymaTess, npuMenseMor B OOpatHo# 3anaue rnpu
MPEeXHUX  3HAYCHUSIX MapaMeTpoB, NEPEMEHHBIX,
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dyakmuii w3 [Ipsmoit  3amaun.  [Ipmemiembix IToBenenueckoit IIpsmoit MOZEIHU cipoca
cyowrextuBHbIX BemumunH 1Y (cuemapues) moser a[UIMKTUBHBIX BHJOB yciayr cBssu [4-5] -

OBITH HECKOJIBKO.

MukposkoHOMHYecKast Mozienb cripoca CToyHa-
I'mpu (LES—wmogens) [1-3] ocHoBaHa Ha MojenH
(3KOHOMHYECKOIr0 dYejaoBeka) homo oeconomicus,
n3jaraercs B CIEHHUAIBHOM Kypce MaTeMaTH4ecKOM
sxoHOMEKH. B LES—Mmonenn pemrena [Ipsmas 3amada
(Takoii TepMuH BBeneH B craTthe [5]). [IpumeneHue
hopMyITBI LES—monenu MIPUMEHSIICH B
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AJEKBATHOCTD IIEPEBOJA KOHTEHTOB PEJIMT'MO3HOI'O COAEP/KAHUS B «xBABYPHAME>»

Aunnomayua. B cmamve paccmampusaiomcs uacmuvle HpobieMvl nepegood, G03HUKArOWue Npu
MEIHCHA3LIKOBOU nepedaye peusuo3Ho2o Konmenma 6 «babyp-namey.
Knrwouesvie cnosa: adexeamnocms, aymenmuyHOCMb, PeIUSUO3HbII KOHMERM, 6€39K6UBANEHMHAS IEKCUKA.

BBenenne «na Owpu J[lappemn Myxamman TapXoH

OOIIEen3BECTHO, YTO B CBSI3H CO CIIOKHOCTBIO 3au....MyCynIMOH, OAMH Ba apBemch(aT KA 37u.
mpouecca IepeBoa, Pa3InuusaMU, CyLIECTBYIOIUMHI Xamuma KypsoH k§unpu6 ytupapam»|1, ¢.21]
B CHCTEMax S3BIKOB, JOCTHXEHHE aOCOIIOTHOMN CpaBauM: «Jlpyroii »mmp Opur  [lepBumm
TOX/IECTBEHHOCTH MEX/Ly OPUTHHAJIOM H II€PEBOJIOM Myxammen — TapxaH.... OTo  Obul  Xopommit
HEBO3MOXXHO. Il onpezneneHust TOXKIECTBEHHOCTH MYyCyJIBMaHHH, MSTKMH YeJOBEK, [HACTOSIIHH|
MEPEBOANMOrO TEKCTa CYIIECTBYIOT MEPEBOAYECKUE nepsum. OH MOCTOSHHO nepenuchiBai Kopam».
TEPMUHBl  «aJIEKBaTHOCTbY, «ayTEHTUYHOCTbY, ITo A. B. ®enopoBy [6, c.184] anexBaTHBIM
«9KBUBAJICHTHOCTBY. Ha3bIBACTCS TIEpEeBO, COOTBETCTBYIOMINI

MHorue ydeHble B 00JacTH INEPEBOJOBEICHHUS HOJUIMHHUKY HE TOJIBKO o ¢byHKIMHN
(B.H. Komuccapos, 10.Haiina, JI.C. bapxymapoB u (TIOJTHOTIEHHOCTH TIepeayun ), HO M TI0 BBIOOPY CPEACTB
Jp.) B CBOMX HCCIEIOBaHMAX  paccMaTpUBaIIU HNEePEBOAUUKOM (TTOJTHOLIEHHOCTH CTHIIS u
HEOOXOIUMOCTh JOCTIDKEHHUS aJEeKBaTHOCTH IIpH s3bIKka). OYHKIMOHANBHAS TOYHOCTh  aJIeKBaTHOTO
MepeBOAie TEKCTa, HO IO CHX IOp HE CYIIECTBYET mepeBofia 4acTo TpeOyeT OTKaza OT CIIOBAPHBIX
TOYHBIX pa3pabOTaHHBIX METOZOB B ONpEICIICHUU COOTBETCTBUH.  AJEKBaTHOCTb  ONMpaeTCs  Ha
MOHATHSA aJEKBaTHOCTH B KadeCTBE KPHUTEPHUCB peanbHYyI0 TPAaKTUKY IE€pPEBOJa, OHA HCXOOUT U3
OolleHKM mnepeBofga. Ilpu TakoM COBEpLUIEHHOM KOMIIPOMHCCHOI'O PEIIEHUS IePEBOIUUKA.
MEPEBOAE JIOCTHTAaeTCsl MaKCHMalbHas CTCIEHb ITo cmosam 3. Cemnmpa  CylecTByeT
OIM30CTH cotepKaHus OPUTHHATIA U TIEPEBO/IA. «obobmraromniee, BHEI3BIKOBOE HCKYCCTBO,

Tak, oOpaTuM BHHMMaHHE Ha CJICTYIOUTHHA JIOCTYITHOE Tiepenadye 0e3 ymiepba cpeacTBamu
IIpUMEp M3 TeKCTa: Yy)KOTO  53bIKa, W  CHEHHU(UYECKH  S3BIKOBOC

HCKYCCTBO, TI0 CYIIECTBY HerepeBogumoe»[4, ¢.274] .

Philadelphia, USA - '3 Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-07-99-33
https://dx.doi.org/10.15863/TAS.2021.07.99.33

ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
ITepeBOIYMK JODKEH aJEKBATHO BOCIIPUHUMATH pasHbIX  KOH(ECCHIl, HAayduTbCs OEPEKHO U

U MHTEPIPETUPOBATH TEKCT B IIPOLECCE EPEBOJIA.

IlepeBop, Hapsay c HU3BECTHBIMU
OTIpEZIETICHUSIMU, MOKHO Ha3BaTh JESTEILHOCTHIO 10
HHTEPIpEeTalluy CMbICTIA TeKCTa Ha UCXOJHOM SI3bIKE
U CO3/IaHHIO0 HOBOTO SKBMBAJCHTHOTO €My TEKCTa Ha
HEPEBOALIEM SI3BIKE.

ITepenaua napOpMaANNH 1 €€ TOHUMAaHUE CAMHUM
MEPEBOAYMKOM OUYEHb BAXKHBI.

Mexny  UWHQOpPMALMOHHBIM  KaHAIOM U
MIPUEMHUKOM HHGOPMAIMK B ITIEPEBOJIC HAXOINUTCS
COOCTBEHHO caM IIEPEBOMYMK, KOTOPBIH JOHOCUT
nHpOpMANMIO OO0 Tosydaresns. BakHO ydecTb
JIOHeceHHsT MH(OpMaluM aJeKBaTHO, COOTBETCTBUS

HopMam I141.

[lo muenuto B.H. Komuccaposa [2, c¢.194],
MHOTI1a st YCIELIHOMN MEXBI3BIKOBOU
KOMMYHUKalUU JOCTUKEHHE MAaKCHUMaJIbHOM

SKBMBAJICHTHOCTH TEKCTOB OKAa3bIBAETCS HE TOJILKO
HEOOsA3aTeNbHBIM, HO W JaXK€ HEKEIaTCIbHBIM.
NMeHHO 3TO  OOBSICHSET TOSBJIEHHE  TaKoro
OLIEHOYHOT'0 TEPMHHA KaK «aJIEKBATHOCTH IIEPEBOIAY,
KOTOpBI  0003Ha4aeT «COOTBETCTBHE IIE€PEBOJA
TpeOOBaHUSIM W  YCJIOBHSIM KOHKPETHOTO  aKTa
MEXBSI3HIKOBOM KOMMYHHUKaum». Tak, aJeKBaTHbIA
MepeBoj  BKJIIOYAaeT B ce0s  BCEro  JIMIIb
OTIPEJIETICHHYIO CTEIIEHb SKBUBAJIICHTHOCTH.

CooTHOLIEHNE MEXKAy  aJeKBaTHOCTBIO U
9KBUBAJIECHTHOCTBIO BBIOMpAeT caM IIEPEBOTUMK,
PYKOBOACTBYSICH ~ (paKTOpaMH  HHBApUAHTHOCTH:
[[EJIbI0  TIEPEBO/A; XapaKTepOM MPEIIoIaraeMoro
perenTopa repeBoa; THIIOM NTEPEBOJUMOTO TEKCTA.

Ocoboe Buumanne B.H.Komuccapor ynensier
HMEHHO TUITy TekcTa. CrennanucT B 001acTH TEOpHH
nepeBofia W MEepeBOAOBEJACHUS CUUTAET, YTO THII
MEepeBOANMOrO TEKCTa CYIIECTBEHHBIM 00pa3oM
BJIMSIET Ha CTpaTerHio rnepeBonunka. IloHsTtne Tnna
TEKCTa BCTPEYACTCA B JIMHIBUCTUKE MW aKTHUBHO
obcyxmaercs ¢ Hadana 1970-x romos. Tum Tekcra —
9TO CHOCO0 W3JIOKEHMS, BHIOpAHHBIH aBTOPOM U
OpUEHTHPOBAaHHBI Ha BBIONHEHHE KaKOW-THO0
3a7a4u.

[TpunsATO TOMarate, 4TO B TEOPHUH MEPEBOAA
HUMEIOT TpaBO Ha CYIIECTBOBaHME 00a TepMHHA —
OKBUBAJICHTHOCTh W aJACKBATHOCTH. PaSFpaHI/I‘-IeHI/Ie
SKBUBAJICHTHOCTH U a/IeKBAaTHOCTH OCYIIIECTBIISIETCSI C
TOMOIIBIO MMOHATUA «KMHBAPHUAHTHOCTD).

VHBapuaHT Wi HHBApPHAHTHOCTh — TEPMHHBI,
3HaYallMe HeyTo HeusMeHsemoe. ViHBapuaHTHBIC
SMIEMEHTBl COAEPKAHUS — OTO TaKUE IJIEMEHTHI,
KOTOpBIE HENb3sl W3MEHUTh, a HUX 3aMEHa WK
WU3MEHEHHE MPUBEET K NCKAKEHUIO CMBICIIA UIIH €T0
TIOTEPH.

B mporecce mepeBosia BONPOCH! aJeKBaTHOM
Mepenadn SI3BIKOBBIX CPEICTB, COXPAHEHWS CTHIIA
TEKCTa BCErAa HOCWJIO CaMbli  CIOXHBIH U
MPOTUBOpPEUYMBEIA  Xapaktep.  OdYeBHIHO,  4YTO
HEo0X0IMMO KaK MOXKHO TTy0)ke yMeTb pa3ouparhCs
B TOM, YTO SIBJISIETCS OOIIMM, B JaHHOM CIy4ae, JyIs

NPaBWJIBHO COXPaHATh TEPMUHOJOTHIO W PEAHH
PENUTHO3HBIX  [IEHHOCTEH, W TepeaaBaThb HX MpH
MIEPEBOAIE C OJTHOTO SI3bIKa Ha JPYTOM.

Kax yteepxmaer A.Jl.IBeiiuep [5, ¢.273], uto
MEepeBOA — 3TO HE MpocTas MOoAM(pUKAIUS OIHHX
SI3BIKOBBIX CTPYKTYp B APYTHE, a Ba)XHOE CPEICTBO
MEKKYIbTYpPHOH KOMMYHHKAIMd. AJEKBaTHOCTb,
BEPHOCTh M TOJIHOTA IPH Mepenade CMbIcia TeKCTa
SBIIIIOTCSI OCHOBHBIMH TpeOoBaHusMmH. Cumraerc,
YTO B BEPHOCTH M IIOJHOTE IEpeladdl CpPeiCTBAMHU
OJTHOTO s3bIKa BCEro, YTO BBIPAXKEHO Ha JPYrom
A3BIKE, JIOKUT OTIWYHE COOCTBEHHO IE€peBoja OT
TepeieNIKi, Nepeckasa, COKPAIIEHHOTO HW3JI0KEHUS,
T.€. OT BCAKOTO POJia «aJarnTanuin.

W3 »sroro ciemyer, 4ro B MEXKKYJIbTYPHOH
KOMMYHHUKAIIMM MpPOLIECC aJanTalydy pealui Wiu
0e39KBUBANICHTHOM JIEKCUKH PEIMTHO3HOTO
coZiepkaHusi OOIIHOCTH OJHOM KOH(eccuu TpH
BOCIIPUSATHN €TI0 MPEICTABUTEISIMH JIPYTON PEUTHH
M0 CYIIECTBY CBOAUTCA K MpOLECCY AIMMHUHALMH
JIAKyH pPa3HbIX THUIIOB.

Hampumep: «KeukypyH, Hamo3u jurappa
boiicynkyp wmup3onu Kykcapoiira umkapub Kari
atrm xaénuna saunap. bolicyHkyp Mup3o maxopam
01moK 6axoHacH OuiaH BYcTOH capOWHMHMHT apKu-
IIAMOJT Tapaduaara Oup yira Kupm. ......

Taxopamxona >muruja Typraaiap Oupracian
CYHT MyJ0Xa3a KO KypcarapKu, MUP30 KOIHOAM
[1, c.366].

KoHeuHo, B pyCCKOM SI3bIKE TaKOE MpPe/I0KEHHE
BBI30BET MHOT'O Pa3HOTIIACHHA, TOTOMY HEPEBOAUIHK C
LEJbI0 MPUOIU3UTh CUTYAIMIO K PYCCKOMY SI3BIKY M
KyJIbType HEMHOTO MTOJKOPPEKTHPOBAJ 3TOT BAPHAHT
nepeBoa.

ITepeBon (M.Canne): Beuepom, BO Bpems
MOCTENONyIeHHON MoNuTBBl  baiicyHkap wMup3y
pemmnu  mepeBectu B Kok-Capait  (Ka3HHUTB).

BaiicyHkap mup3a MO MPEAJIOrOM eCHeCHEEeHHbIX
nompeonocmeii BOIEI B OJHY ITOCTPOUKY B CEBEPO-
BOCTO4YHOI YacTu bycran-Capast.

Jromu, crosiBIIME Yy HABeped HyscHuKa,
CIyCTsl HEKOTOPOE BPEMsl 3arjIssHYJIH TyJa U BUJIT:
Mup3a 6exain (3, ¢.360).

bykBayibHO TpeaoKeHHe MEePeBOAUTCS Tak:
«baiicynkap mup3a (mepen Ka3HbIO) MO MPEIIOTOM
COBEPIIUTH TaxapaT (YJaCTUYHOE OMOBEHHE B PEIUTHH
ucnam, COBEpIIIaeMOe nepen KakuM-160
PEIMTHO3HBIM  O0psZIOM) BOIIEN B OAMH JBOP B
CEeBEpO- BOCTOYHOM YacTu ABopua bycran.

... Jliomu, crosiBIMe y nBepeil maxapamxana
(moMerieHre Ui COBEPLIEHHS Taxapar), CIIyCTs
HEKOTOPOE BpEMsl 3arjissHYJIH TyJda U BUIAT: MUp30
6exam.

Ha coBepuieHue mpeacMepTHOTO OMOBEHHS B
UCllaMe YKa3blBalOT IPHUMEpPHl M3 COYMHEHUS,
HampumMmep, Ha 1 18a crpanure: «...Ecimu geno momkHO
o0epHyThCs eme xyxke, s (babyp) coepmry
[mpexcmepTHOE] oMoBenue!» [1, ¢.118a]
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PenuruosHele  TEKCTBI —  9TO  TEKCTHI, IepecMoTpe HEKOTOPHIX aciiekToB. Kpome Toro, B

OTHOCSAIINECS K PEIIUTHO3HOM TPaJULIHH. O0HXOJl PYCCKOTO S3bIKa YBEPEHHO BXOMSAT TaKUE

OTHOCHTENBHBIN aBTOPUTET PETMTHO3HBIX TEKCTOB CO UCIIAMCKHE peanu, KaK «HaMas3», «Taxapary,
BpeMEHEM pasBuBaeTcs " pacteT «3aKAT» U MHOTHE JIpyTHE.

MH)OPMHUPOBAHHOCTH IIpeICTaBUTENCH OJIHO Bce aTu TepMHUHBI aKTHUBHO HCIIOJIB3YIOTCS B

KoHpeccun ¢ OOpAOHOCTBIO,  PUTYaJIbHBIMH penurno3Hoi cdepe, B peIUrHO3HOM JUTEpaType, B

NpaKTUKaMH, 3THYECKOrO  MOBEACHHS  JpYrou CpencTBax MaccoBOW HMH(GOpMALUM, TMPOCTO B

KoH(peccun, Tak Kak Poccus, Taike m Y30ekucTan

SIBIISIFOTCS MHOTOKOH()ECCHOHATBHBIMU
rocyAapCcTBaMu.

UHorga mnpousBeneHHs C  HEKOTOPBIMHU
(parMeHTaMu  pENIUTHO3HOTO KOHTEHTa MOTYT

coJlepKaTh OTHOIIEGHHUE MTUCATENsS K TEM WJIN HHBIM
(haktaM miaM MHGOpPMANMHU, a TAKKE TOJIKOBAHUS,
CBSI3AHHYI0 C TJIaBHOM TEMOH BTOPOCTENEHHYIO
nH(popManuio, reorpaduyecKkre AaHHBIE U MHOTOE
npyroe. [lns mepeBoja pENIMTHO3HBIX TEKCTOB
UCHOIB3YIOTCS Pa3lUYHbIE TOIXOMAbI, METOIUKH U
CIoCco0BI epeiaun MBICIEH.

ITepeBon MeMyapoB 3axupuIHa
Myxammana  babypa  «babypHame» ObLT
MIPOU3BEJCH OJHUM M3 JIyUIINX MEPEBOTINKOB XX
Beka M.Caube [3, ¢.283].

ABTOpY TepeBojia yIaloCh  COXPaHUThH
NIPaBUIBHBIE MYCYJIbMaHCKHE BO33pEHUsI, CIEIaTh
MepeBOa  JOCTYHHBIM  JUIS  PYCCKOSI3BIYHBIX
yuTaTenel COBETCKOro nepruoaa. Beumy Toro 4ro B
XX Beke penuruo3Hoe CO3HaHHWE HapOJOB
MIOCTCOBETCKOTO ~ IIPOCTPAHCTBA  BO3POCIIO, TO
HCIIaMcKas penuruo3Hast TEPMHUHOJIOT 1S,
UCIIOJIb30BaHHAsI B TIEPEBOJIE TEKCTA HYMKAACTCS B
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OOIICHIH U TAKE TEMH, KTO HE HCIIOBEIYET HCIIaM.

W3BecTHO, YTO B TEOpUH TEpeBoja U
MEPEBOAYECKON IEATENLHOCTH OHOM M3 OCHOBHBIX
npo0JIeM SIBISIETCA TPOOIIeMa TEPEBOAUMOCTH —
HerepeBoquMOCTd. [Ipobiema mepeBOAUMOCTH —
OJIHA W3 CTapeHIMX TEOPETHYECKUX TPodIeM
nepeBofia.  [IpUBEJEHHBI  BBIIIE  MPUMEP
MOKa3bIBACT, YTO PHTYal maxapam COCTOWUT W3
psioa IeHCTBUH, COBEPIIAEMBIX TI0 YCTAHOBJICHHBIM
TpaBHJIaM B HCIIaMe.

CrenoBarenbHO, MECTO COBEPIICHHSI 3TOrO
JeictBus — maxapam + xoua/komHama (OyKB.:
TIOMETIIECHHE JITIST COBEPIICHUSI OMOBEHHS ), HUKAK He
TOXJIECTBEHHO C MOHATHEM HYJcHuk. B Hamem
CllyJae, OTCYTCTBHE TAKOTO TIOHSATHS YKa3bIBACT HA
HEMEPEBOMMOCTh TAHHBIX KOHIIETITOB.

ITo pesynabTaram MNpOBEACHHON pPabOTHI MBI
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3a0bIBaTh O COXPAaHEHUH HEMEPEBOMMOTO.
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Introduction

Global informatization encompasses social,
economic, political, industrial and other spheres, as a
result of which information security becomes an
important part of politics as an integral part of overall
security in the world. Along with the expansion of
relations in the field of informatization, new social
relations aimed at preventing crime in this area -
information security - have become one of the most
pressing problems. At the same time, it is significant
to introduce training technologies to ensure
information security in the practice of training in
higher education. In particular, it is necessary to make
comprehensive use of best practices in the formation
of professional competence in information security.

According to international  pedagogical
experience, the design of the educational process
aimed at preparing future teachers for professional
activities and increasing their  professional
competence, the creation of a science-based system of
implementation remains relevant. The level of
professional competence of future teachers depends
on the level of pedagogical knowledge, knowledge of
information  security  (storage, selection  of
professionally important information, information
security, commercialization of scientific

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2021.07.99.34

developments, protection of enterprise or state secrets)
and ICT (information and communication
technologies). evaluated. Therefore, the development
of a methodology for training future teachers to ensure
information security in the preparation for
professional activities is one of the urgent tasks.

The Main Findings and Results

In our country, a regulatory framework has been
created for the spiritual image, the scientific potential
of teachers, the development of science and
innovation, the introduction of digital technologies in
education. The Action Strategy for the further
development of the Republic of Uzbekistan identifies
priorities as “further improvement of the system of
continuing education, increasing the capacity of
quality educational services, continuing the policy of
training highly qualified personnel in line with
modern needs of the labor market” [1]. As a result,
today’s global changes have expanded the
opportunities for training teachers with a wide range
of thinking and information competence.

The historical roots of the issues of competent
approach are reflected in the works of Eastern thinkers
Abu Rayhan Beruni, Abu Ali ibn Sino, Abu Nasr
Farobi, Abdullah Avloni. In our historical heritage,
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many opinions have been expressed on the importance
and significance of the idea of focusing on the
acquisition of competent knowledge in the
development of society.

O.A.Abdullina, E.M.Borisova, L.S.Vygotsky,
E.F.Zeer, A.N.Leont'ev, M.l.Lukyanova,
A.K.Markova, S.L.Rubinstein and others In their
scientific work, they put forward noteworthy ideas
about the formation of information competence in
future teachers of vocational education, the
psychological and pedagogical basis of preparing
them for the acquisition of information skills.

O.Abduquddusov,  R.X.Djuraev,  U.l.Inoyatov,
Z.K.Ismoilova, N.A.Muslimov, N.Nishonaliev,
Q.T.Olimov, H.F.Rashidov, O.Tolipov, A.

R.Khodjabaev, D.O.Khimmataliev, Sh.C.Sharipov
and others in their research have scientifically and
methodologically analyzed the formation of
knowledge, skills and abilities of future teachers to
receive information, training qualified personnel.

An individual’s information competence is
directly related to the process of informing society.
The exponential growth of information affects society
and leads to its informatization. Based on the
information, a personal computer, tens and hundreds
of gigabytes of optical disks, optical communication
channels, video communication systems, methods of
presenting data and knowledge, e-mail systems, etc.,
which allow to store the contents of entire libraries in
a compact form such as fundamental discoveries. All
techniques ensure the creation of a highly automated
information environment, and it theoretically allows
the introduction of voluntary knowledge at any time,
in any place. Accordingly, education should provide
people with the new competencies to live in a new
information environment, including the widespread
use of modern information technology in education,
as well as the formation of new competencies needed
to understand the new holistic world and the
information worldview.

As the American educator F.S. Schlechtin points
out, “students who successfully complete the basic
course of the school curriculum learn to apply their
knowledge in familiar situations, earn a diploma, but
do not know how to work independently with
information and acquire knowledge, succeed in the
information  society”.  Therefore, information
competence is one of the main advantages of modern
general education purposes. In her work, N.A.
Morozova emphasizes the need to form different basic
competencies at different ages of personal
development (for example, in the preschool period -
primarily personal and communicative; in the school
period - general, educational, informational,
communicative; in the period of vocational training -
valuable , competencies to live in a multicultural,
socio-labor, information, communicative, political
and social, multicultural society, competencies that
enable the ability and desire to learn throughout life)

[2]. But there are also a number of competencies that
need to be formed throughout a person’s life. Such
competencies include information competence.

The concept of information competence is not
clearly defined and reinforced today. The authors
differ in their interpretation of this concept. Currently,
there are a number of works in which the term
“information culture” is used, which, in our opinion,
refers to information competence, in some studies the
authors use the terms “information competence” and
“information culture” as synonyms.

But these concepts need to be differentiated. In
the work of B.S. Gershunsky, the stages of the level of
educational outcomes are defined, which are as
follows: literacy - knowledge - professional
competence - culture - mentality [3].

In  the above-mentioned work of B.S.
Gershunsky, culture is “the highest expression of
human knowledge and professional competence. It is
at the level of culture that human individuality can be
fully expressed [3; 85-p.].

There are many approaches in the literature to
define the concept of “information culture”. An
analysis of the literature allows us to draw conclusions
about the versatility of this concept. From the point of
view of the cultural approach, culture is considered as
an organizer of the general culture of the person, as a
way of life activity in the information society, as a
process of harmonization of the inner world of the
person.

According to N.I. Gendina, an important link
that “unites” all the components of information culture

is the information worldview, which includes
“generalized views on information, information
resources, information  systems, information

technology, informatization, information society and
its place in it, people's attitudes to the information
environment their views, ideals, knowledge and
principles of action related to these views “’[4].

In the narrow sense, information culture is seen
as the ability to work with information purposefully
and the use of new information technologies to obtain,
process and transmit it, i.e. to carry out information
activities aimed at meeting information needs. In this
case, in our opinion, it is appropriate to say about
information competence.

Let’s look at what different authors contribute to
the content of the concept of “information
competence”. O.N. Krilova and T.G. Galaktionova
argue that information competence can be considered
as the ability of an individual to independently search,
select, analyze, organize, express and convey
information [5].

O.G. Smolyaninova also interprets information
competence as “a universal method of searching,
receiving, processing, expressing and transmitting
information,  generalizing, systematizing and
transforming information into knowledge” [6; 161-

p.].
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Under information competence, L.G. Osipova
understands “the ability to target in a wide, rapidly
updated and growing information space, to quickly
find the necessary information and include it in their
system of activities, to use it to solve practical and
research tasks” [7; 25-p.].

V.. Nazarov and L.V. Kuklina consider
information competence as the ability to receive and
process large amounts of information using modern
multimedia tools [8].

Under information competence, O.l. Kochurova
understands the system of “computer knowledge and
skills that provide the level of acquisition, processing,
transmission, storage and expression of professionally
relevant information required in a particular
profession” [9; 4-p.].

Independent search, analysis and selection of
information necessary for the competence of A.V.
Khutorskoy, its transfer to real objects (television,
tape recorder, telephone, fax, computer, printer,
modem, copier) and information technology (audio
and video recording, e-mail, Media, Internet) and
organizes, reorganizes, stores and transmits skills.
This competence “provides the student’s skills in the
field of science and education, as well as with the
information available in the world around” [10].

S.D. Karakozov believes that information
competence is characterized by the ability of a citizen
of the information society to have free access to
information that is not a secret to him, as well as the
ability to:

disclosure of personal
uncensored form;

ensuring the right to freely choose the source of
information processing, provider, format, standard,
software and technology;

to realize the existing opportunities in the society
in relation to the production, transmission,
distribution, use, copying, destruction of all
information open to him, including personal
information “[11; 50-p.].

V.G. Bilinkina information  competence
“knowledge of analytical methods of information
processing; in specific skills in the use of various
technical devices, from telephones to personal
computers and computer networks; to use and receive
information from different sources, to express it in an
understandable way and to work effectively with its
various manifestations in accordance with its
psychological and physiological data; the ability to
create new sources of information and make full use
of ICT in their work [12].

Information competence on N.H. Nasirova will
have the following elements:

motivation, need and interest in acquiring
knowledge, skills and competencies in the field of
technical, software and information;

information in an

a set of social, natural and technical knowledge
representing the system of modern information
society;

knowledge that forms the information basis of
research cognitive activity;

methods and actions that determine
operational basis of research-related activities;

experience in research activities in the field of
software and technical resources;

Experience of “human-computer” relations [13]

In his research, O.A. Kizik interprets the
information competence of vocational school students
as “a set of knowledge, skills and abilities to perform
various types of information activities and the quality
of the person who introduces a valuable attitude to
information activities” [14; 11-p.].

An analysis of the literature allows us to
conclude that the concept of “information
competence” is multifaceted. Significant features
include an information worldview, theoretical
knowledge in the field of informatics, knowledge,
skills and competencies in information retrieval,
analysis and use, practical skills and competencies in
the use of modern information technology, active
social attitudes and motivation of educational
subjects.

The concept of “information competence” is
studied by researchers in a narrow and broad sense. In
the narrow sense, information competence is
associated with the ability to use new information
technologies, modern technical means and methods to
search, receive, process, present and transmit
information. In our opinion, information competence
is not only the ability to use new information
technologies to work with information, but also the
implementation of analytical-synthetic processing of
information, solving information-search tasks using
the library as an information retrieval system, ie
information activities using traditional technologies
related to.

As previously noted, in recent vyears, the
readiness of the graduate for professional activity is
associated with the concept of general professional
competence of the future specialist. The main
directions of vocational education development are
determined by the Bologna process, which studies the
indicators of the quality of vocational education on the
basis of a competent approach.

In the context of modernization of education, it
is necessary to understand professional competence as
an integral indicator of the quality of training of future
teachers, which is not determined by a specific set of
knowledge and skills, but represents a person’s ability
to implement knowledge and experience. A teacher’s
professional skills include a variety of competencies,
including information competence.

It is known that in modern conditions a teacher's
information competence determines his professional
pedagogical competence in general.

the
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In the structure of professional competence of a
teacher 0O.G. Smolyaninova distinguishes the
following competencies that determine the level of
readiness for independent work in an open educational
environment:

informative (as universal methods of searching,
receiving, processing, presenting and transmitting
information,  generalizing, systematizing and
transforming information into knowledge);

Modeler (as a developer of universal research,
understanding and logical thinking);

control-assessment, gnostic (qualitative and
guantitative assessments, self-assessment, “portfolio”
approach);

Mobile (as a management,
constructive integration);

culturally valuable (including views such as the
acquisition of cultural and intellectual values that
serve the implementation of the principles of civic
education);

Communicative ~ (promoting  socialization,
development of communication skills, effective
communication, cooperation, self-education in an
open educational environment, living in a
multicultural society, tolerance)”’[15; 161-p.].

Based on the opinion of O.G. Smolyaninova, the
concept of “teacher’s information training” includes
knowledge and skills in the basics of information
technology necessary for her future career, knowledge
of the main types of teacher documents and
publications in the field of education and sources of
scientific and pedagogical information. - have an idea
of the methods of systematic processing, information
retrieval languages, methods of searching documents
in libraries and databases. She must know how to use
bibliographic catalogs, indexes and card indexes,
understand the structure of books and dictionaries,
create a bibliography on a particular topic and create
a bibliographic database on the problem studied with
the help of a computer. [15; 167-p.].

In the context of informatization of education,
the teacher must know how to use new information
and communication technologies in order to increase
the effectiveness of the educational process.

E.V. Ivanova considers the information
competence of the teacher as a separate type of
organization of special subject knowledge, which
allows to make effective decisions in professional and
pedagogical activity, as an organizational part of the
teacher’s professional competence, which includes the
following organizers of professional activity:

theoretical knowledge of the basic concepts and
methods of computer science as a scientific science;

methods of presentation, storage, processing and
transmission of information using a computer;

skills and competencies to work on a personal
computer based on operating systems, utilities,
settings in operating systems and the use of operating
shells;

organizational,

the ability to express information on the Internet;

Ability to organize students’ independent work
using Internet technologies;

have the skills to use telecommunications
technology, taking into account its specificity in a
particular subject [16].

Thus, the author connects the teacher's
information competence only with computer literacy
and the ability to use new information and
communication technologies in the learning process.

In this case, the researcher considers that the list
includes information and communication
competencies that form the system, as they are the
basis of information activities (the main form of
activity in the information society), as well as for the
development and use of information and
communication  technologies in  professional
activities.

S.R.Udalov  considers the information
competence of the teacher as “the ability to use
information and information technologies for the
purposeful work with pedagogical information and its
reception, processing and transmission” [17; 105-p.].

V.A. Slastenin, L.F. Isaev, A.l. Mishenko and
E.N. Shiyanov distinguish information skills in the
structure of the teacher’s professional competence,
which includes not only the ability to present
educational information, but also the ability to work
with printed sources and bibliography skills, the
ability to obtain information from other sources and
didactic transformation, ie the ability to interpret
information and adapt it to the tasks of education and
upbringing [18; 48-p.].

According to the authors, in the process of
communication  with  students, the teacher’s
information skills are reflected in the following skills:

clear and concise description of the material,
taking into account the specifics of the subject, the
level of training of students, their life experiences and
age;

construct and carry out a logically correct
narrative, narrative, conversation, problematic
narrative;

A harmonious combination of the use of
inductive and deductive ways of describing the
material;

formulate questions in an understandable form,
concise, clear and expressive;

use of visual aids in teaching: expression of ideas
using graphs, diagrams, schemes, images;

to quickly diagnose the nature and level of
students’ mastery of new material using a variety of
methods;

if necessary, reorganize the plan and course of
presentation of the material [18; 48-49-p.].

E.l.Trofimova, studying the professional
competence of the teacher, considers it necessary to
complete the list of requirements for graduates of
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pedagogical specialties with information skills,
including the following organizers:

related to science - knowledge of the principles
of computer operation, basic concepts of computer
science and methods of information processing;

user - work with basic views of the software;

evaluation is an assessment of the reliability of
information from different sources in the information
environment;

purposeful use of pedagogical and information
technologies in the educational process [19; 61-p.]

Thus, the teacher’s information competence is
considered as a necessary component of his
professional competence. Knowledge and skills in the
field of computer science to differentiate the teacher's
information competence; know the main types of
documents and publications in the field of education;
mastery of formal methods of analytical-synthetic
processing of information; mastery of information
retrieval methods in accordance with the needs of
professional information; skills of interpreting
information and adapting it to educational tasks; skills
of presentation of educational information; skills
related to the collection, processing, retrieval, storage
and presentation of information using new
information technologies and the Internet; to increase
the effectiveness of the educational process, it
includes organizers such as skills in the use of new
information and communication technologies.

The nature of competence is such that it can be
manifested only in harmony with human values, that
is, in the context of a deep personal interest in this type
of activity. Therefore, in addition to the cognitive
(knowledge) and operational-technological (skills,
experience) components of information competence,
the individual has an internal motivation for quality
implementation of information activities, the
existence of a value-based approach to these activities.

To consider the current state of the problem of
formation of teacher information competence, we
refer to the methodical system of teaching as a set of
the following hierarchically interrelated components
to the popular approach of A.M. Pishkalo: purpose,
content, methods, organizational forms and teaching
aids [20].

According to B.L. Aleshina, the purpose of the
formation of information competence (managed
development) of future primary school teachers is
individual information aimed at meeting the needs of
professional and non-professional information arising
during the educational, pedagogical, teaching, socio-

pedagogical and cultural-educational activities of
teachers ability to perform its activities optimally [21].

Ya.Zlotnikova shows that in order to form the
information competence of a future science teacher,
the following tasks must be solved [22]:

to teach students the methods and techniques of
working with a personal computer (if they have not
mastered these methods);

to teach students the methods and techniques of
working in the global computer network of the
Internet, as well as in local computer networks (if they
have not mastered these methods);

formation of students’ skills in obtaining up-to-
date information and methodical materials on
disciplines using the Internet;

to teach students to create network educational
resources, pedagogical software, methodological,
didactic and organizational materials for the lesson -
to master a wide range of ICT and learn to use them in
various forms of in-class and out-of-class activities;

teaching students didactic, psychological-
pedagogical and methodological methods that allow
students to form information competence [22; Pp. 41-
42].

In our research work, we proposed a special
course called “Information Consumption Culture”,
aimed at solving the goals and objectives and
developing information competence.

The research used observation, questionnaire,
test, interview, project, expert evaluation methods,
substantiating,  formulating and  concluding
experiments, as well as methods of mathematical and
statistical analysis.

Based on the analysis of our study, we identified
invariant (common to all existing skills) and variable
(professionally oriented) components in the teacher’s
information competence structure (the use of new
information technologies in education by a number of
variable constitutive researchers is associated with
skills).  Therefore, the courses “Information
Technology” and “Information Consumption Culture”
were conducted as a means of purposeful development
of information competence of the future teacher, and
their content is determined by the specialty of the
future teacher.

The whole range of components is based on the
technologies used - traditional or information and type
of activity - subject-subject or subject-resource
stratified and covers the types of information activities
of varying complexity. The types of information
activities allocated according to the criteria are
expressed in the following table (see Table 1):
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Table 1. Information competence system for future teachers

Subject - resource activity

(printed) technologies

Views of information activity with the use of traditional

Views of information activity with the use of new
information (electronic) technologies

Subject - subjective activity

(printed) technologies

Views of information activity with the use of traditional

Views of information activity with the use of new
information (electronic) technologies

Today, education and upbringing should be
future-oriented, given the rapid change of the “set” of
knowledge and skills, not limited to the acquisition of
knowledge and experience accumulated by humanity.
New forms and methods of teaching are needed,
which allow to cultivate in the student the need for
constant independent learning, the formation of
personality traits such as independence, activism,
subjectivity.

Conclusion

Instead of a conclusion, we cite the following:

1. Inthe context of modernization of education,
it is necessary to understand the achievement of
professional competence as an integral indicator of the
quality of training of future teachers, which is defined
as the ability to apply the acquired knowledge and
experience to solve problems in the field of education.
specific situations. Teacher information competence is
seen as a necessary component of professional
competence.

2. The nature of competence is such that it can
manifest itself only in a harmonious unity of human
values, that is, subject to a deep personal interest in
this type of activity. Thus, information competence, in
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MATEMATHYECKHWE MOJIEJU KPUBOJUHEWNHOI'O U IPSIMOJMHEMHOI'O IBUKEHUSA
ABTOMOBMJISA C YYETOM YIIPYT'OCTU U AE®OPMUPYEMOCTHU HINH

Annomayusn. B pabome npeonazaemcsi 06 ycmoudugoCmu KpUBOIUHEUHO20 U NPAMOIUHEUHO20 O8UNCEHUS
ABMOMOOUNISL C YUEmOM YRPY2OCmu U 0eqhopmMupyemoti WuH, HONEPEUHO20 U NPOOOIbHO20 Y2l08 KPEHAd KV308d
A8MOMOOUIISL C Yelblo ONpedeleHUs: pAYUOHATIbHBIX 3HAUEHUT NAPAMEMPOS.

Knrwouesvie cnosa: xauenus, koieca, SKUnaxica, 0eqpopmupyemot, Wunou, 00po2e, NoNnepeyHoOM, 6EPMUKALLHOL,
NPOOONLHOU, NOMEHYUATbHBLE CUbL, KUHEMAMUYECcKUe Napamempul, KPUGOIUHEUHOMY HYHIU.

Beenenne KOMITOHEHTaX  aBTOMOOWJIEH  TpeOyeT  OLEHKH
YIK-539.3 BJIMSIHUSI BCEX BBOJIMMBIX YCOBEPIICHCTBOBAHHH Ha
TIOBEICHHS aBTOMOOHIIS.

Yucno  nyOnMKamMii 10 MCCJIEJOBAHHUIO CoBpeMeHHBIE  HCCIEIOBAHUSA  AWHAMHKH
JVMHAMHUKH KOJIECHBIX TPAHCHOPTHBIX CPEACTB B aBTOMOOWIIA CYIIECTBEHHBIM OOpa3oM OTIMYAIOTCS
MocJeHIE MO/l 3aMETHO BO3pOCiio. MOXKHO yKa3aTh HE TOJBKO OT KJIACCHYECKUX, BOCXOIIUX K paboTam
HEKOTOpPbIE NPHYMHBI TAKOTO HHTEpEca K 3TOH H XKyxoBckoro u Pokapa, HO 1 OT METOIOB JBaJLIaTH —
npoOieme. TpUALATHIIETHENW JaBHOCTH.

VYBenuyeHne  KOJIM4YecTBa  TPAHCIOPTHBIX C omHOW CTOpOHBI, Pa3BUTHE KOMITBIOTEPHBIX
CPE/ICTB ¥ POCT HHTCHCHUBHOCTH JBYKCHUS TTPUBOJIST TEXHOJOTWH, CBS3aHHBIX C  aHAJIUTHYCCKUMHU
K HEOOXOIMMOCTH TIIOBBIIICHUS MX HaA&KHOCTH M npeoOpa3oBaHUsSIMH,  IIO3BOJSET  paccMaTpHBaTh
6e30macHOCTH. YBEIMUYEHHE TPAHCIIOPTHOTO IOTOKA MOJIETIH TPAHCHOPTHBIX CPEACTB C OOJBIINM YHCIOM
U pocT Ymncia 0oJIbIIErPy3HBIX aBTOMOOMIIEH BEET K cTerneHel cBo00/Ibl, IPUYEM He TOJIBKO (B IPUHIIUIIE)
YCKOPEHHIO Pa3pyIlIeHHs JOPOKHBIX MOKPBITHIH. BBINUCHIBATh B AHAJIUTHYCCKOM BHJE YpPaBHEHHS

ITocTosiHHAsT MopepHHM3amWsi TPAHCHOPTHBIX IBIDKEHHST  (HEoOO3pUMble €  TOYKH  3pEHUS
CpPeICTB, aKTUBHOE  BHEAPCHHE  DJJIEMEHTOB CHENHAINCTa,  BBIMOJHSIIONIETO  IpeoOpa3oBaHUSA
AaBTOMAaTHYECKOTO PEryJUPOBAaHUA B  Pa3INIHBIX BpyuHyt0). CodyeTaHue 3THX METOJOB C YHCICHHBIM
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aHAJTM30M Ha OBICTPOAECHCTBYIOMIMM KOMITBIOTEPAX
MI03BOJISIET (B IPUHIIMIIE) ONPEEINUTh JBI)KEHHUE TIPH
CaMbIX Pa3HOOOPa3HBIX YCIOBHUSIX.

C nmpyro#t CTOPOHBI, POCT YHCIA ITyOIUKAITHA
yKa3plBaeT Ha OOJNBIIOE KOJIMYECTBO TPYIHO
penraemMbIx mpoOneM, ofHa W3 BaKHEWIINX W3 HUX -
onpejieJieHue  3aBUCHMOCTH  T€X WIM  HHBIX
JVMHAMHYECKUX  CBOWCTB  CHCTEM,  HalpHMep,
YCTOWYHMBOCTH MJIM XapakTepa IMoTepu yCTOHUYMBOCTH
OT TeX WJM HMHBIX MapaMeTpoB 3aJaud, NPU4EM ITH
po0JIEMBI TaKOTO POJIa, PEIICHNE KOTOPHIX HE MOXKET
OBITb ABTOMATHYECKH JIOCTUTHYTO YBEIHUCHHUEM
KOJIMYECTBA YUYHMTHIBAEMBIX ITapaMETPOB MJIM YHCIA
cTereHel cBoOOoIbI.

1.1. IlocranoBka 3amaun. Kunemaruka
CHCTEMBI

PaccmorpuMm  gBWKeHHME  aBTOMOOWIS  IIpU
CJIEIYIOLINX MPETON0KEHUSX:
Ky30B  aBTOMOOWISI —  TBEpAOE  TEIO,

YCTaHOBJIEHHOE Ha YEThIPEX JIMHEHHBIX MPYXKUHAX C
JTUHEWHBIMU JAeMI(epamu;
LIEHTp Macc NepeaHeil 3aBUCUMON MOJBECKH C

YIpaBIISIEMbIMU Kosiécamu HaXOAUTCS Ha
OJIMHAKOBOM PAacCTOSIHUU OT KOJIEC;

Konéca JMHAMHYECKH CcOaJaHCHpPOBaHbBI, HX
CpeHNE TUIOCKOCTH BCErja MapaulebHBI;

ocu HIKBOpPHEH, ITOBOPOTHBIX nand
YCTAQHOBJIEHBI IO yIJIaMH K BEPTHKAIH, Kak B

MIPOJOJBHOM, TaK U B MOMEPEUHOM MIOCKOCTSX;

OCh TIepelHEeN MOJBECKH aBTOMOOWIIS, YIPYTO
CBsS3aHHAs C Ky30BOM, MOXET IIOBOPAYHBATHCS
BOKPYT MIPOJIOJIBLHON OCH aBTOMOOWIIS,

nepenHue Kojéca KECTKO CBA3AHBI MEXAY
co00O W TIOBOPAYMBAIOTCS BOKPYT IIKBOPHEH
OTHOBPEMCHHO Ha YTIIBl 1 U P,

3a/IHUEe KoJiEca TakkKe KECTKO CBA3AHBI MEXKTY
co0OH, TONEepeYHO HAKIOHCHBI, MPUYEM YIIIBI UX
pa3Bajiia MOTYT OBITh OJTUHAKOBEI.

Beeném cienyroniie 0003HaUCHUS:

(x, Y, z) - KOOPIUHATHI HeHTpa Mmacc
aBTOMOOMIIS,
€ - yroja mnoBopoTa AaBTOMOOMJIS BOKPYI

BEPTUKAIBHOH OCH;

%1 9 - yrael NoBOpOTa MEPEeIHHX KOJEC
BOKPYT IIKBOPHEH, OTCUUTHIBAEMBII OT HAIIPaBICHHS
NpOJOJBHOW ocu aBToMoOWis. [loyoxurensHoe
HaTpaBJICHHE OTCYETa YIIIOB 6 S unu S
COOTBETCTBYET ITOBOPOTY KOJIEC BIICBO;

W - YroJl IOBOpPOTa OCH NepenHel IT0/BECKH
BMECTE C KoJI€CaMH BOKpYr IMpOAOJIBHOM oOcHu
aBToMoOWIA. IloNOKUTENEHOMY 3HAYSHUIO —yria
COOTBETCTBYET MOJIbEM JICBOTO KOJIeCa;

0 - Yroj IpOJOJILHOTO HakjIoHa MIKBOpHS. OH
SIBIISIETCSI TIOJIOKHUTENILHBIM NIPU CMELICHUH BEPXHETO
KOHIIA IIKBOPHS Ha3a];

[o - YroJ MOIepeyHoro HaKIoHa MKBOpHS. OH
CUHUTACTCA TIOJIOXKUTCIBbHBIM, CCIH BerHI/Iﬁ KOHCI]
IIIKBOPHS CMEIICH BHYTPb KOJIEH;

[ - yron monepevyHoro HakjOHA 3aJHUX KOJEC.
OH cuuTaeTcs MOJOKUTEIEHBIM, €CIIH BEPXHSS YaCTh
KoJIeca CMEIlIeHa BHYTPb;

V- YTOJI IPOJIOJILHOTO HAKIIOHA KY30Ba;

7- YTOJ IOTIEPEYHOro HAKJIOHA Ky30Ba;

m - Macca aBTOMOOHIIS,

M1 - Macca 3aJHel YacTu aBTOMOOMIS Oe3 Koméc
U NepeHel MOABECKH;

Mai - Macca i-ro Kojeca;

M3 - Macca MnepeIHe MOJBECKH aBTOMOOMIIS;

| - paccrostHMe OT IIeHTpa Macc IepeaHei
TIOJTBECKH IO IIEHTPA IIIKBOPHS;

I3 - pacCTosiHMe OT LEHTpa NIKBOPHSA 0 LIEHTpa
KoJieca,

l1 - pacCTosiHKE OT IIEHTpa Macc aBTOMOOHIIS J10
ero mepenHei ocw;

I, - pacCrosiHMEe OT IIEHTpa Macc aBTOMOOHIIS J10
ero 3aJHeH ocH;

L=l;+1; - 6a3a aBTOMOOHIIS;

Li=I+I3- paccrosinue ot LeHTpa Macc mepeaneit
MOJBECKM  JIO I[EHTpa  Kojieca  aBTOMOOWIIA
(momyxomnes);

Aj - MOMEHT MHEPIIMH I-TO KOJieca CO CTYITHICH
W TOPMO3HBIM 0OapabaHOM OTHOCHTEIBHO €ro
IaMeTpa;

B - MOMEHT wuHepIMH TEpeaHEW IOJBECKU
OTHOCUTEIIBHO OCH, NEPIEHIUKYJISAPHOM K HeW u
MpoXoAdImiel uepe3 LEHTp Macc (LEHTPaIbHBIH
MOMEHT MUHEPIUH MEePETHEN MTOIBECKH );

Ci - oceBOif MOMEHT HHEPIIHH i-TO KOJeca;

D - MOMeHT HepIHY 3aTHeH YaCTH aBTOMOOMIIS
0e3 mepenHel TOJBECKH M KOJIEC OTHOCHUTEIHHO OCH,
MPOXOJAIICH depe3 e€ ISHTP Macc;

J1 - MOMEHT MHEPIMH aBTOMOOWMIIS 03 mepeqHx
KoJéc OTHOCHTEIIBHO BEPTUKAIBHOMN ocH,
MIPOXOIAIICH Yepe3 IEHTP Macc aBTOMOOHIIS;

J> - MOMEHT WHEPIHH TepeiHUX KOJEC
OTHOCHTEJILHO OCH IIIKBOPHS,

J3 - MOMEHT WHEpUMH TMepeTHeHd IMOIBECKH C
YHOpaBIsIeMbIMA KoJécaMu OTHOCHUTEIFHO
MIPOJIOILHOM OCH aBTOMOOUIIS;

K3 - yrioBast ®€ECTKOCTh 110 KOOPIUHATE I/ ;

K1 - yrioBas >XECTKOCTh CHCTEMBI PYJIEBOTO
YOPaBJICHUS;

hai - KkoadhdumeHT
KOOpJAUHATE /|

hii - KO3 PUIHEHT BSIZKOTO TPEHHS B PYJICBOM
YIPaBJICHUU;

K-
YCTpPOMCTBA;

Cpc - KOOPPUIIEHT yIIPYTOCTH PECCOPEI;

C., - panuanbHasi )KECTKOCTh IITUHBI;

L,c - paccTossHHE OT IIEHTPa Macc MOJBECKU JI0
peccopsi;

h. - BHyTpeHHEe COMPOTHUBIICHHE IITHHEI;

BA3KOr0 TpEHHUA 110

yrijioBas KECTKOCTh CTCPIKHEBOI'O
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h, - BHYTPEHHEE  COIPOTHBJICHHE .
AMOPTH3ATOA; JaHHOM clyyae A, = — , TJe Ii pajuyc KaueHus
hpe - BHyTpeHHEE COMPOTHBIICHHE PECCOP; ) i
h. - KOQQHUIMEHT BSI3KOr0  TPEHHs KoJIcc.
CTEpKHEBOTO yCTpOﬁCTBa; PaCCManI/IBaeMaﬂ JUHaAMH4YCCKas CUCTEMA

¢ - KUHEMATUYeCKHil mapamerp i-Oi IIMHBbI,
CBSI3aHHBIN ¢ OOKOBO# AeopMariiell IIMHBL;

[ - KUHEeMAaTHYeCKHil mapameTp i-0# MINHBI,
CBSI3aHHBIN C YTIIOBOH AedopMaliieil ruHEL,
% - KHHEMaTHYeCKHH TMapaMerp -0 IMIHMHEI,

CBSI3aHHBIH C YIJIOM HAaKJIOHA KOJeca,

ai - KodhduIHeHT GOKOBOH KECTKOCTH I-0i
IINHBI;

bi - xoapduument yriaosoi kEcTKOCTH i-0i
IINHEI;

Oi- KOOQPUIHEHT yIPyroCTH LINHbI, CBSI3aHHbIH
¢ 6okoBo# nedopmanmei i-oi MHHBL;

Oi - KO3DOUIMEHT YIPYrocTH i-0f IIMHEI,
CBSI3aHHBII C YIJIOM HAKJIOHA KOJleca,

li - pagnyc KaueHus i-oro Koyeca;

& - GokoBast meopmarys i-oi MHHBI;

@i - yrioBas nedopmanust i-oi IHHBL;

i - Yroil HaKJIoHa i-0ro KoJeca;

7; - pOKOJIbHAs HeopManus i-0i MIMHEL,

A, — yron BpameHus BOKpyr cBoeit ocu i-ro
xoneca (i=1,4);

[penmnonoxum, 4To MPU MANBIX OTKIOHEHHUSIX

aBTOMOOWJIS OT IBIDKEHUS CO CKOPOCTHIO V BJIOJIb OCH
Oy ckompXeHHE OIMH 10 JIOpOre OTCYTCTByeT. B

COCTOMT W3 IIECTH CBSA3aHHBIX MEXIy COOOW Te:
YeTBIpEX KOoNEC, MepemHe 3aBUCHMOHN TOJBECKH H
3aIHeH YacTH aBTOMOOWIIS Oe3 MepeaHel TOABECKH U
kouéc (puc.1.1).

[Tonoxenue aBTOMOOHIIS ompeneNsIeTcs
0000IIEHHBIMU KOOPIUHATAMHE: X,Y,Z - KOOPIWHATHI
IeHTpa Macc aBTOMOOWIL, € - yrom IOBOpOTa
aBTOMOOUIISI BOKPYT BEPTHKAILHON ocH,
MIPOXOIAIIHNA Yepe3 Macc aBTOMOOmIs, Y, % - yIIIbl
MOBOPOTa TEPEeTHUX KOJEC (JIEBOTO U TIPaBOro)
BOKPYT IIKBOPHEH, I - YrOJI IOBOPOTA OCH MEpeAHeH
MMOJIBECKH BMECTE C KOJIECAaMH BOKPYT MPOIOJIBHOM

ocu apromobuns, A (i:ﬂ) - yroia BpallleHHs

KOJieC, TaKkKe mapaMmeTpsl JedopMalnuy  IIUH

$1,62:83, G, P1, 2, 03, Pa, 11, 172, 113, Ta, TAA€ MHICKC 1 1 2
OTHOCATCSA K JICBOMY M IPaBOMY IIE€peIHMX KoJIEc,
UHJEKC 3 U 4 OTHOCSATCS K JICBOMY U IIPABOMY 3aJHHX
konéc (puc.l.1). KoopnuHatel meHTpa macc JIeBOrO
C1(X03,Y03,203) u mupaBoro C(xo4,Yo4,204) TEPESTHUX
KoJéCc, LEeHTpa Macc  TepeAHed  IOABECKH
O(x01,y01,201), EeHTpa Macc sanHeﬁ ocHu B(on,yoz,Zoz),
neHTpa wmacc JeBoro Di(Xos,Yos,Z05) M TIpaBoro
D(Xos,Y06,206) 3aTHHX KOJIEC BBIPAKAIOTCS Yepes

0000méHHbIe  KOOpmUHATHL 6%, %W, X, Y, Z
aBTOMOOMJIA.
.
w P,
N
£ it F,
BN
B2
;'1
)
'EI

.
Pl
£
—>/ =3
T
- N
F |_|
T—>
)
Jns  atoro BBeAEM cleIyHOUIME CUCTEMBI
KOOpJUHAT:
1) X—-OXYZ ¢ mavamom B cepeiuHe

nepenaeit ocu, oce OY HampaBlieHa BIOJNH BEKTOpa
ckopoctu V, OZ - HanpaBJieHa BBEPX;

kTl

o

Puc.1.1.

2) 21-O1X111Z; ¢ mnavanom B ueHTpe
IIKBOPHS JIEBOro  Koneca, och O1X1, KoTopas
COBIIaJIaeT ¢ MepeHei ocblo, a ock O1Y1 napauienbHa
ckopoctu V ;
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3) E ,—0,X,Y,Z, ¢ nHauanom B ueHTpe
LIKBOPHs IIPaBoro Koueca, ocb OpZ coBmAgaeT co
LLIKBOPHEM;

4) 2 3—O01X3Y3Z3: ocu or0if CHCTeMBI

012220123
> 2
5) 2 4—O1X4Y4Z4 : ocu oroii cucTeMBl

OTHOCHUTEJIIBHO CHUCTEMBI KOOpAWHAT

KOOpJIMHAT MOBEPHYTHl Ha Yroyi [b BOKPYI OCH
01Y3=01Y4, Tak , uro ock O1X4 COBMATaECT ¢ OCHIO
CTYITUI[BI JIEBOTO KOJIECA.

=

M1

KOOpJMHAT TOBEPHYTHI Ha yroi &%  BOKPYr OCH
pr
; g
o0 ®Ly
7
i i
A
a
a)
Ilycth B cucreme KOOpJIMHAT

2 4—O01 X4Y4Z4 3anaHbl KOOPAMHATBI BEKTOpA
7(X4,Y4,24). Torma B cucTeMe KOOpHMHAT

2. 3—0 X3Y3Z3 KOOpAMHATEI 5TOrO XKe BEKTOpa

MOTYT OBITH OIpEAeNeHBl B MaTpU4YHOH Qopme
CIIEIYIOIIMM 00pa3oM :

[)C3]=A4[X4].

rie [x3 ] = [)C3 , V3,23 ] d - MaTpHIa-CTOJIOeII

1.2)

KOOpJMHAT BeKTopa 7
> 3-01X31375 [ x4]
KOODIMHAT BEKTOpa 7 B CHCTeMe KOOPIMHAT
2 4—O1 X4Y4Zy, tae nupexc «T» o3Hauaer

B CHCTEME€ KOOpAWHAT

MaTpHIa-CTOI0e

Orepaurio TDAHCIIOHUPOBAHU L MATPULIBI.

cosBy O —sinf
Ag=| O 1 0 -
sinBg O cosP
MaTpuI[a ITepexoja OT  CHCTEMBI  KOODAMHAT
2 4—O01X4Y4Zy4 x  cucTeMe  KOOpAMHAT
2301 X3¥3Z5. Duementsr  aj  (i,j=1,2,3)

MaTpHUIBl A4 €CTh HANpPaBIISAIONIME KOCHHYCHI OCEH

CUCTEMBI KOOpIMHAT > 4—O1 Xy Y4Z,4

Puc 1.2.

F

OTHOCHUTEIIBHO
Z 3 _Ol X 3 Y_7,Z 3 -

Amnanorn4so, aisi mpeoOpa3oBaHUs KOOPIWHAT

CHUCTEMBI KoopAuHaT

W3  CHCTEMBI . 3—01X3Y3Z3 x cucreme
2. 7—01 X, Y275 nmeem
[xz]:A3[x3], (12)

T
rie [xz]:[xz,yz,zz] - Marpuua-cronber

KOOpAWHAT BEKTOpa ' B cCUCTEME KOOpJAUHAT
Z 2—01X2Y222 .
cos 9 —sin 9 0
Ay =| sin 9 cos 3 0 |-
0 0 1
MaTpuna nepexoaa oT CUCTCMBI KOOpAUHAT
23—01X3¥3Z3 x  cucreMe  KOOpAMHAT

> =01 X2Y>Z5 . Drnementnt aj (i, j=1,2,3)
MaTpuipbl A3 €CTh HANPaBIAIOIIME KOCHHYCHI OCEH
2.3-01X31373

KOOpIUHAT

CHUCTCMBbI KOoOpJAWHAT

OTHOCUTCIBHO
2 2-01X2 1227, .

[oncrasmnss (1.1) B Berpakennu (1.2), moxyanm

[xz] = A3A4[x4] :

CHUCTEMBI
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[octynas ananorugHbIM 00pa3oM, IS 5 cuCTeM
KOOPAUHAT MOKHO 3aIUCaTh

[x] = A1A2 A3A4[X4] )
rIe
cos B 0 sin
Ay =| sinPysinyy  cosyy
—-sinfycosyy  sinyy  cosPpcosy
MaTpuIla TIepexoJa OT CHCTEMBl  KOOpAWHAT
2201 X2 Y527, K  CHCTeME  KOOpJMHAT

> 1-01X11Z, u
cosy 0 siny

A=l 0 1 0 —
—siny 0 cosy
A, = coshy @3, + sinbo ai3 Al =ar,
A%l = COSbo a%l + Sinbo a%S A%Z = a%Z
Aél = COSbo a%l + Sinbo 8.%3 A?:JL2 = aéz

—sinycosP | —

MaTpulia Iepexoja OT CHUCTEMBl  KOOPIWHAT

21-01x11hz K  CHCTeME  KOOpJHMHAT
> -0XYZ.
O603Ha4MM IIPOU3BEIEHHE MaTpHIl
A Ay A3 Ay uepes matpuny A
1 A1 Al
ALALAL
1 A1l Al
A=AAAA, = A ALAL | (13)
1 A1 Al
AuAz Az

rae anemeHtsl A4jj (i,j=1,2,3) sToil Marpuipl OymyT
HUMETH CJIEIYIOIINE BUIbL:

A113 = sinbo @], + coshy a]]:3
A%3 = -sinbo a%l + cosho a%3

A§3 = -sinbo a§1+ cosho aés

alll = c0sJ1 (cosy coshg - sin y sinbp cosge)+ sindi siny singo

a%l = cosJy sinbp singo + sinJ; cos go

a§1 = c0sJz (-siny coshyg - cosy sinby cosgoe) + sinJ; cosy singo (1.9

a%z = - sinJi(cosy coshg - sin y sinbg cosge)+ cosJ: siny singo

1 Lo .
a5y = - sindisinbo singo+ €0sJ1 COSQGo

a%z = sinJi( siny cosbo + cosy sinbg cosgo)+ cosJicosy singo

all3 = cosy sinbg +siny cosby cosgo
a%g = - singo coshy
a%s = - siny sinbg+cosy coshg cosgo

Jlns 3amHel ocH M 3aIHMX KOJIEC UMEIOT MECTO

Ailj (180 ) '91) = Ai]? (_:Bo ) ‘92) '

COOTHOLICHHA

ailj (Bo, &) = ai? (=55, %), CJIeIOBATENBHO,
OyzeM UMeTh:
A121 = cosho a121 - sinbo af3 A122 = a122
A221 = cosho 61221 - sinby a§3 A222 = a%z
A§1 = cosho a§1 - sinbg a§3 Ae?z =a322

A123 = sinho a121 + cosho af3
AZ = sinby @3, + cosho@

A§3 = Sinbo a§1 + COSbo 8.323

a121 = c0sJz( cosy coshg + sin y sinbg cosge)+ sindz siny singo

agl = - c0sJ; sinbg singo + sinJ, cos Jo

a§1 = cosJz(-siny cosbg + cosy sinbg cosgo) + sinJz cosy singo (1.5)
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a122 = - sinJy(cosy coshg + sin y sinbg cosgo)+ cosJ; siny singo

a§2 = sinJs sinbo singo+ €0sJ2 €0sgo

a§2 = - sinJa(- siny cosbg + cosy sinby c0sgo)+ €0SJ2CcOSY Singo

af3 = - cosy sinbg +siny cosho cosgo

a§3 = - singo cosho

a§3 = siny sinbg+cosy cosho cosgo

Ucnone3ys hopmyis (1.1) — (1.5), Haxomum: Belpazum Teneps yriael  y, 6 Koiec u

O( X1,¥Y1.24 ) -uentp

macc nepenHein
MOABECKH
X01=X - Ilsinq,
Yo1=y+ licosq, (1.6)
201=1,

B( X5,¥Y9,:29 )-nentp mace 3ajmei ocu
X02=X + l2sing,

Yo2=Y - 1,c0sq,
202=1,

(1.7)

Cl( X3,¥Y3,23 )- ueHTp Macc mepeHEro

JICBOI'O KoJieca

Xo3=X + (Xo+ |3 Alll ) sing - lising

1
yos=Yy+ (Yo - Is Ay ) cosq + licosg  (1.8)
1
Zos=z+ (20t I3 A3l)
C( XaYa,24 )-leHTp  Macc  mepemHero

IIpaBoOTo KOJIECa
Xo4a=X + (- Xo - I3 Alzl) sing - l1sing
Yoa=y + (- Yo + I3 Azzl) cosq + licosq  (1.9)
Z4=2+(-20- I3 A321)
D1(Xs,Ys5 25 ) -uenp

Macc 3aJHETO
JICBOI'O KOJICCa
Xos=X + l2sing -L1 cosq
Yos=Y - I,c0sq -L1 sing (1.10)
205=1
D(Xg,Yg 126 )-uentp  macc  3ammero
MIpaBoOro KoJeca
Xos=X + l2sing +L1 cosq
Yos=Y - l2cosq +L1sing (1.12)

Zo6=1
r7e KOOpJWHATHI LIEHTpa JIEBOTO IIKBOPHA Xo, Yo, Zo
paBHBI

Xo= - | cosy

Yo=0 (1.12)

Zo= | siny

HUcronesyst dpopmyisr (1.6) — (1.12), maxomum
CKOPOCTH  [IBIDKCHHsI IIEHTpa Macc IepeHei

moxBecku Vi, 3amHed ocm V2 M HeTBIpeX KoJec
asromoouis Vs, Va, Vs, Vs.

KOOPIUHATHL Xi, Vi (I =14) uepes 0606meHHbIC

KOOPJIMHATBHI CHUCTEMBI. 3[IECh i — YTOJI MEXKAY OChIO
Oz u cpenHell IIIOCKOCTH Kojieca, 6 — Yroy MexIy
oceto Oy u crieoM cpenHel MIOCKOCTH Kojeca Ha
Jopore, Xi, Yi — KOOPJAWHATHI TOUKHA BCTPEUU MPSIMOI
HauOOJBIIET0 HAKJIOHA, MPOXOAAIIEH B CpeaHel
TUTOCKOCTH KOJIeca 4Yepe3 €ro IEHTP, C IIOCKOCTHIO
XOY nmoporu. B cootBercTBUM ¢ MaTpuiiei (4.3)

CO{% + Zl = Aél: COSﬂO a]él +Sinﬂ3 a]é3 !
T 2 2 2
CO{E + ZZ = A31 = Cosﬁ) a31-slnﬂ0 a33 ’
co{%+;(3 =sinﬁ,00{§+z4j =sinj,
CO{% _ 91] - A;l:COS,BO al21 +sinf 8.123, (1.1.13).
7z- 2 2 - 2
CO{E — gzj = A, =cosfp aj, -Sinfb asg,

co{z—e3j =sind, 00{2—04} =sing.
2 2

W3 3TuX cooTHOMIEHNH HaxomuM (B JTUHEHHOM
NPUOIMKECHUH):

O=0+9, C=0+%, O6=0=0,
n=ynd, = vy, =p p=—p (1.13)
Benuuunsl  X;, Yi CBsI3aHBI C 0606IIICHHLIMI/I
KOOpAMHATAMH CIICAYIOIIUM 00pa3oM:
X, = Xg3 —I’1A311 =X + (- | cosy+ IgAh ) siné -
l1sing — I’lAél,
y, = yog—rlA;2 =y - I3A121 cosd + licosd
1
- 1A32|
Xy = Xpg — r2A321:x + (lcosy - I3A121)sin9- lising

—I‘2A321,
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y2:y04—r2A322:y + IgAglcosé’ + licosd

—r,A>, (1.14)

Xy = Xgs — 3 SINFSING= x + lsing -Ly cosd
—r,sin gsing,

Y3 = Y5 COSO =(y - I2c080-L1 sin@) cosé,

X, =Xpg +1,SINBSINO= x + Isind +L, cosé
+r,sing3sin g3,

Y4 = Yos COSO =(y - l2c0s0 +L1 siné) cosé,

1.2. BpluucjauTe/bHbIH IKCIIEPUMEHT 110
HCCJIe0BAHUIO BIUSTHUS KOHCTPYKTHBHBIX
NapaMeTPoOB CHCTEMbI HA YCTOHYHBOCTD
KPHMBOJHHEIHOT0 ¥ IPAMOJIMHEHHOI0 IBHKEHHS
aBTOMOOMIIA.

ITpoBeneH BBIYMCIUTENBHBIN OJKCIIEPUMEHT C
ITOMOIIIBIO IIPOrPaMMHO-UHCTPYMEHTAIbHON
cucreMsl AVTO 1o wucciaenoBaHuio 3agady o0
YCTONUMBOCTU KPUBOJIIMHEHHOr0 U MPSIMOIMHEIHOTO

References:
1. Nejmark, Jy.l, & Fufaev, N.A. (1967).
Dinamika negolonomnyh sistem. (p.519).

Moskva: Nauka.

2. Turaev, H.T., Fufaev, N.A., & Musarskij, R.A.
(1987). Teorija dvizhenija sistem s kacheniem.
(p.158). Tashkent: FAN.

3. Turaev, H.T., & Urinbaev, Je. (2002).
Uravnenija malyh kolebanij kuzova pri dvizhenii
jekipazha po gorizontal'noj i naklonnoj
ploskosti, Tashkent, DAN RUz, Ne2.

4. Turaev, H.T. (1995). Modelirovanie i
issledovanie dinamiki kolesnyh transportnyh
mashin s deformiruemymi shinami. (p.168).
Tashkent: FAN.

5. Turaev, H.T., Urunbaev, Je., & Jergashev, G.
(2000). Algoritm razvertyvanija opredelitelja n-
go porjadka s polinomial' nymi jelementami.
Materialy Mezhdunarodnoj konferencii The
third international workshop on computer
algebra in scientific computing CASC-2000,
(pp.93-96). Samarkand, Uzbekistan, Octoder 5-
9

6. Turaev, H., & Urunboev, Je. (2002). Uravnenij
kolebanij kuzova jekipazha s uchetom bokovogo
uvoda koles. Doklady AN RUz, (v pechati).

JIBIDKCHHS aBTOMOOWISI C YYETOM YIPYrocTd u
nedopMHupyeMoil IIHH, TONEPEYHOr0 U IIPOIOJIEHOTO
yIJIOB KpeHa Ky30Ba aBTOMOOWISA C  LENbIO
OTIpeIeTICHNs] PallMOHATBHBIX 3HAYCHUH TapaMeTpOB.

1.3. OcHOBHbIE KOHKPETHBIE Pe3yJIbTAaThI

HCCIIeTOBAHUS:
OCHOBHBIMH ~ KOHKPETHBIMH  pe3yJibTaTaMu
HCCIICIOBaHUS SIBIISICTCS CIICAYIONIEE:
1. Paspaborana wmaremaThyeckas MOMAETH

KpI/IBOJ’IHHGﬁHOI‘O u HpﬂMOHI/IHeﬁHOFO JABHXKCHHUA

aBTOMOOWJII 1O POBHOW JOpOre C  Y4ETOM
MOMEPeYHOro ¥ MPOAOJIBHOTO  YIJIOB  KpeHa
aBromoOwmist (Mozens 1);

2. Pazpaborana MmaremaTHyecKas MOJENb

IBWJKEHHUS aBTOMOOWIIS 10 HAKIIOHHOHM INIOCKOCTH C
Y4ETOM IMOMEPEYHOro W MPOIOIBHOIO YIJIOB KpeHa
aBTomobuis (Mojers 2);

3. Pazpaborana MaremaTHyeckKas MOJCNb
IBYDKEHHUST aBTOMOOMIIA 10 HAKJIIOHHOHM INIOCKOCTH €
Y4ETOM YIPYTOCTH U Ie(hOPMHUPYEMOU IIIHH, a TAKKE

MOMEePeYyHOro ¥ MPOAOJIBHOTO  YIJIOB  KpeHa

aBromoOmist (Mozens 3).

7. Turaev, H.T. & Urunbaev, Je. (2000).
Programmno-instrumental naja sistema
«AVTO» dlja avtomatizacii issledovanija

ustojchivosti dvizhenija kolesnyh transportnyh
mashin. Doklady Mezhdunarodnoj konferencii
«Problemy upravlenija i informatiki», (pp.285-
290). Bishkek, 19-22 sentjabrja.

8. Turaev, H.T., & Urunbaev, Je. (2000). K voprosu

o vlijanii konstruktivnyh parametrov na
ustojchivost™  prjamolinejnogo  dvizhenija
avtomobilja. Materialy Mezhdunarodnoj

nauchno-tehnicheskoj konferencii «Razvitie i
jeffektivnost avtomobil no-dorozhnogo
kompleksa v Central’ no-aziatskom regione»,
(pp.108-114). Tashkent, 1-3 nojabrja, Chast™-1.
9. Atazhanov, B., Krasinskij, A.Ja., Turaev, H.T.,
& Urunbaev, Je. (2001). Ob avtomatizacii

issledovanija ustojchivosti dvizhenija
avtomobilja. Materialy Mezhdunarodnoj
nauchnoj konferencii «Matematicheskoe
modelirovanie  mehanicheskih  sistem i

fizicheskih processov», Almaty, 15-16 nojabrja.
Turaev, H.T., Urinbaev, Je., & Musaev, A.M.
(2002). Xarakatning turguligini
avtomatlashtirish. (p.268). Tashkent: FAN.

10.
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