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SECTION 2. Applied mathematics.
Mathematical modeling.

INVERSE MODEL OF MULTIPLE LINEAR REGRESSION ANALYSIS

Abstract: The inverse model of multiple linear regression analysis (IM MLRA) is worked up in the article.
Theorem is proved about of n z-variables of multidimensional (IM MLRA)-sample. The values of n z-variables
located in the n columns of matrix Zm, The rank of this matrix is equal to n-1. The new inverse problem of multiple
linear regression analysis (IP MLRA) is solved with the use of Inverse Model of Principal Component Analysis (IM
PCA[4]) statistical modeling of the n correlated z-variables satisfying IM MLRA to all equations and mathematical
relations. A new inverse problem of multiple linear regression analysis (IP MLRA) of statistical modeling of n
correlated z-variables (n-1 independent, 1 dependent) that satisfy all the equations and relations of the IM MLRA is
solved. The input parameter of the MZPM is the vector =(f1,..., 1) ' Of the regression coefficients for n-1
independent z-variables. A theorem on n z-variables of a multidimensional sample of IM MLRA is proved with
values located in n columns of the matrix Zmn of rank n-1. Numerical algorithms have been tested using the example
of modeling a multidimensional A-sample of z-variables from OM MLRA (for n=4). The known vector 3 =(f51, f32,
s) T of the regression coefficients from the article [1] is used. The obtained model data are adequate for the values
of given statistics of a real multidimensional sample.
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OBPATHAA MOJEJIb
MHOKECTBEHHOI'O JIMHEMHOI'O PETPECCHOHHOI'O AHAJIU3A

Annomauyun: B cmamve paspabomana obpammas mooenb MHONICECMBEHHO20 IUHEUHO20 PecpecCUOHHO20
ananusa (OM MJIPA). C npumenenuem pagencms uz oopamuou mooenu enaguwix komnonenm (OM I'K [4]) pewena
HOB8As1 0OPAMHAsL 3a0a4A MHONCECMEEHHO20 UHEH020 peepeccuonnoeo ananuza (O3 MJIPA) cmamucmuyeckozo
MOOeNUpo8aHUsi 3HAYEHUNl N KOPPEeIUPOBAHHLIX I—NepeMeHHbIX, YOOBIemBOpAIOWUX 6CeM YPAGHEHUAM U
coomuowernusm [IM MJIPA. [lpu Hanuuuu pazouenusi MHOJCecmea I—nepemennbix Ha 2 yacmu: n-1 He3asucumuvlx
nuoc 1 3asucumas I-nepemennas. Bxoowvim napamempom O3 MIIPA sensemcs eexmop fS=(B1,....5n1)"
K03¢hhuyuenmos peepeccuu npu n-1 Hezagucumvix I—nepemenwnwvix. [okazana Teopema 06 n I—nepemeHHbIX
MHo2omepHoU 6b1oopku OM MIIPA. ¢ 3naueHusimu, pacnoiodceHHviMu 6 n cmoaoyax mampuysl Zmn panea n-1.
Yucnennvie ancopummsl anpooUpo8aHsl HA NPUMEPE MOOETUPOBAHUL MHO2OMEPHOU A-8b100pKU Z—NepeMeHHbIX U3
OM MJIPA (npu n=4). Hcnonvzoean uzeecmuuiii eexmop [=(31,283)" peepeccuonnvix rxosp@uyuenmos u3
cmamou [1]. Ilonyyennvlie mooOenvHvle OaHHble AOEK8AMHbL NO 3HAYEHUAM 3A0AHHLIX CMAMUCIMUK pPeanlbHOU
MHO20MEPHOT 8b100PKU.

Knrouesvie cnosa: ob6pammnas mooenb MHONCECMBEHHO20 TUHEUHO20 Pe2PeCcCUOHHO20 AHAU3A

BBenenne
Perpeccnonnple MOIenu W3 IOJAMHOXECTBa

0OBSICHSIOIINX (He3aBHCUMBIX) HepeMEHHBIX
(«perpeccopoBy), Zp-TIepeMeHHas OTKJIMKA

JIMHEHHBIX Moﬂeﬂeﬁ, SBJIAKOTCA OOHUMU U3 BaAXKHBIX
HWHCTPYMEHTOB CTATHCTHYCCKOTO aHaJIM3a PCAJIbHBIX
JAaHHBbIX. PaCCMOTpI/IM PErpeCCUOHHYI0 MOJICIIb BHUJA
Zn:B121+B222+...+Bn.1Zn.1+(X,I‘,HeZLZz,...,Zn.1 - Ha60p

(3aBucumas nepemeHHas), Ba,...,Bn.1-perpeccnonHbIe
K03 UITMECHTHI, O-CBOOOTHBIH WieH. DTa MOICTb
OTpakaeT B3aMMOCBSI3b MEKIY JIBYyMs HIM Oojee
00BACHAIOWUMU MepEMEHHBIMH u OJIHO#
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HepeMeHHOP’I OMKIJIUKa nyTeM IIOATOHKH MOJCIIMPOBAHUC 3HAYEHUI HE3aBUCHUMBIX nu

BBIIICTIPUBEICHHOTO ~ JIMHEWHOTO ~ YpaBHEHHS K
CTaHIApPTU30BAaHHBIM  3HAYCHUSIM Z-TIEPEMEHHBIX
Zij=(x%j-X?j)/s;. 3aKOHbI pacrpeicicHUs OJHOMEPHBIX
cydaiiHbIX BenndauH &1,&,...,En, COOTBETCTBYIOIIUX
Z-NEPEMEHHBIM Z1,22,...,Zn HE M3BECTHBL 3z1ech XCjj-
i-O¢ 3HaYeHHE J-TO MPU3HAKA PEATBHOrO0 OOBEKTa,
XP=(X%j+...+X%m)/m — cpenHee apudmerHueckoe,
s2=(X%jt+...+  Xmj)/M-cTanHapTHOE  OTKJIOHEHHME,
Xij=xCij-XPj-OTKJIOHEHNE OT CPEJHErO 3HAYECHUs X°Pj.
CraHzapTU30BaHHBIE 3HAYEHHS Zn H3MEHSIOTCA
OTHOCHTEIIBHO 3HAYCHHH 21,22, .0, Zn1 c
OJIMHAKOBBIMH  CTAHIAPTHBIMH  OTKJIOHEHHSMH,
paBHBIME 1. B cooTBercTBHE C 3TUM pa3OucHHEM Z-
MEepPEeMEeHHBIX M 3HAYEHHH BCEX N Z-MEPEeMEHHBIX
obpazyer 2  moamarpuiel  Z1,Z,  MaTpHIBI
Zm=[Z1]Z5] nns m-na-n matpunsl Zmpn. DIEMEHTHI
cTonbnoB (¢ Homepamu j=1,...,n) Marpuubl Zmn
LHCHTPUPOBAHBI ~ BBIOOPOYHBIMU ~ CPEOHUMH U
HOPMHPOBAHBl  CTAHAAPTHBIMH  OTKJIOHEHUSIMHU:
Zii=(X%-xP))/sj. Dnementsr Zij=(X%j-XP))/s; Marpuibl
CTaHIAPTU30BAaHHBIX  OTKJIOHEHHH  HE  HMEKT
Pa3MEepHOCTH, ¥ BCE €€ CTOJIOBI NMEIOT OJJHHAKOBEIE
JMCIIEPCHH, DPAaBHbIC €IMHHIE. OJTO — OJHO W3
yooOcTB  d Hammx  3agad.  llarm  mpum
MozenmipoBanuu  3Hauenuit  Zi=(X’-XP)/s; n o z-
MEPEMEHHBIX OTEICHBI OT MIArOB MPU BBIYHUCICHUH
BBIOOPOYHBIX CpemHUX XPj M aucrepcuit sz IS
peanbhbix ganubix X% i=1,...,m, j=1,...,n. Bextopsl
BBIOOPOYHBIX CPEOHUX M IUCHEPCHH  JOJDKHBI
OMpPEACNATHCSI W3 MATPHUIBl  PEANbHBIX JAHHBIX
X%m={x%}.  Monenuposanue  3HaueHmit  z-
MEPEMEHHBIX ~ MPOBOJMWTCS  OTHEIBHO, a MpH
npeobpasoBanuu ux B X°- mepemennbie X%=ZijS;
+X%, i=1,...,m, j=1,...,n, MOXHO HCIIOJIb30BaTh
JO0bIE  BEKTOPHl  BBHIOOPOYHBIX  CPEAHHX  H
CTaHIAPTHBIX OTKIOHEHHH (mucmepcuit). [Ipu sToM B
nonydeHHoH MogenbHOU Matpune Zmn=[Z1] Z]
MOXXHO [IepEeCTaBIATh MECTaMU CTPOKH — OTH
JNCHCTBUSL HE BIUAIOT HA 3HAYCHUS JJIEMEHTOB
KOPPEISIIMOHHBIX MATPHII, BEIYUCISIEMBIX HHKE.

PerpecconHsle  Monenn — pa3paboTaHBl B
MHOTOYHCIICHHBIX ~BAPUAHTAX, MPHMCHSINCH BO
MHOTHX IpeAMETHBIX oOnacTsaX. MHOrOYHCICHHBIS
CTaTbu, MOHOTpadHH HA  pPa3HBIX  S3BIKAX,
mporpaMmbl it OBM  0OIIEH3BECTHBI, CTaIH
MOBCEHEBHBIM HHCTPYMEHTApUEM.

OnHako, B CBSI3M C € KPH3UCHBIMH COOBITHSIMH,
Hampumep, B UHAHCOBOII cdepe, aKTyalbHBI 331291
yITpaBJICHUS BBIYHCIICHHBIMH 3HAYCHHUSIMH
ko3¢ durmeHToB perpeccun mpu N-1 HE3aBUCHMBIX
Z-TIePEMCHHBIX, JIMHEHHas KOMOHHALHUS KOTOPBIX
BJIMSET HA 3aBUCUMYIO IIEPEMEHHYIO.

Hampumep, mpuObute (3aBHCHMas NepeMEHHast
WITH OTKITHK) B 3aBUCHMOCTH OT TPUPOCTA PECYPCOB,
BIOKCHUH  (HE3aBHCHMBIX  IICPEMCHHBIX) B

NPUOBLILHBIE AKTHBHBIE orepaluu.
IIpenBaputenbHas (ukcarus 3Ha4YEHUI
k03 HUITIEHTOB perpeccuun B1,...,8n1 u

3aBHCHMOW TIEPEMEHHBIX TO3BOJUT HMMEThb PSIbI
MaTpHII Zm=[Z1]Z;], nmocturaromux 10
NOCTPOEHUIO Takoi Matpuibl Zmi=[Z1 | Z,], kotopas
Oymer WMeThb  3aJlaHHBIC  LIEJIeBble  3HAYCHHS
ko3pdurmento  perpeccun  Bi,....Bh1.  Torma
BO3MOXXHO  INIPOEKTHPOBAHUE  PSIIOB  BEKTOPOB
3HaueHuit kosdduuuentos perpeccun B=(By,...,B8n1)"
M COOTBETCTBYIOIIMX UM  DPSJIOB  Marpull
{Zmn=[Z1) Z2]} ¢ 3amannB MU cBOHCTBAMH.

CoBpeMeHHbIC TCHCHIIMN B TEOPHHU U ITPAKTHKE
(hMHAHCOBOTO aHaiIM3a CBS3aHBI C  MpoOIEeMOit
Mo uduKamn CHCTEMBI (MHAHCOBBIX
K03()(HULIMEHTOB, C MPUBEICHUEM ITOW CHUCTEMBI K
dopme, ymoOHOW Onms TPHUHATHS —aJEKBaTHBIX
YIIPaBJICHYECKHX pelleHui B 00sacT (PMHAHCOBOTO
MCHEIKMEHTa. B 3TOM HampaBieHHH CyIIECTBYET
HECKOJIBKO TOJXO0J0B. llpenmnourureneH MoJIXon,
KOTJa BBIOMPAlOT U3  BCEX  CYLIECTBYIOIIUX
(bMHAHCOBBIX TMMOKazaTened W KO0ID(UIMCHTOB
HE3HAYUTENbHOE  KOJMYECTBO  TeX,  KOTOpbIC
Hanboiee TOJHO W BCECTOPOHHE XapaKTEepU3YIOT
(uHAaHCOBOE COCTOSIHUE OaHKa.

31eck MBI OCTAaHOBHUMCS Ha CTATHCTHYECKOM
nogxone K KO3(p(HUIMEHTHOMY  METOAay
¢unancoBoro anammza. CyTh Hamero moaxoaa
MOXeET OBITh CBeA€Ha K aHaJM3y BBIOOPOYHBIX
K03()(GHUIMEHTOB KOppensiid 1 KoddduimeHTos
perpeccun.  IlocmenHue  HUMEOT  IPaKTHIECKH
Ba)XHBIE CMBICII W HMHTEPIIPETAIMIO: «eCIH OaHK
YBEIMYUT Ha | ThHICAYYy TEHI€ CBOM KPEIUTHBIC
BJIOXKEHHs, TO OaHK moTepmuT YObITOK B 347,87
TeHTe, a ecnd OaHK YBEIHMYUT Ha | THICAUY TEHTE
CBOM BIJIOKGHHS B IEHHbIe Oymarum, TO OaHK
NOTepHHT YOBITOK B 225,42 TeHre. T. €. OAHKY B 3TO
BpeMsi  HEJb3s  3aHUMAThCA  TPaJAUIIMOHHBIMH
omnepanusiMm» [1].

Jnst WIUTIOCTpanuy CTaTUCTUIECKOTO MOAX0a K
(uHaHCOBOMY 9KCIIpecc-aHaln3y HYXHBI
MOJICTIbHBIE JaHHBIC, a/JCKBaTHBIC II0 3HAYCHUSIM
CTaTHCTUK MHOTOMEpHOW BbIOOpKH. IlepedyeHs 3Thx
CTAaTHCTUK (BEKTOPbI, MAaTPHIIbI) OY/IET BBISBIEH IO
Mepe W3JIOKEeHMs Tekcta. llpm 3ToM  3aKoH
pacripesieieHlsl 3HaueHUH |-MepHBIX IEepeMEHHBIX
TS (hMHAHCOBBIX rmoxkasarejaen ObIBaeT
HEONPE/ICJICHHBIM. , YTO JIOCTHIaeTCs MPUMEHEHHEM
oOpaTHOM Mozenu TinaBHbIX KommoHeHT (OM I'K)
[2,3], ans 1-mepHBIX Zz-mepeMeHHbIX U3 R-; A-
BBIOOPOK HE OIPE/IENICHbI 3aKOHbI PaCHpeIeICHUN.

Mopesn 1 3a1a4u

Hcxoanoit rumore3od uisi paccMaTpuBaeMoM
HIDKEe OOpaTHOH 3a7adll MHO>KECTBEHHOW JIMHEHHOU
perpeccun (O3 MIJIPA) sBisieTcsl CyIIeCTBOBaHUE
YpaBHCHHS perpeccud BHOA Zn=P1Z1+P22> + ...+fn-
1Zp1, THE, B OTIMYME OT NpPAMOH 3ajauyu
MHOJKECTBeHHOU nmHeWHo# perpeccun (113 MJIPA)
U3BeCTHBI 3Ha4YeHUs B1,...,B8n1 Bektopa B=(B1,...,0n-
1)T perpeccHoHHBIX KO3()(QHUIMEHTOB,  3HAYEHHE
cBOOOmHOrO wieHa o. MoJenb MHOXECTBEHHOM
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nuHeiHOM perpeccuu, rae BBIYUCIISAETCS
€IMHCTBEHHBI BEKTOP B=(B,...,Bn1)"

pEerpeccHoHHBIX KOX((UIMEHTOB, Ha30BeM (TIpH
0=0) npsMoi MOJEIBI0 MHOKCCTBCHHOM JTMHEHHOMN
perpeccun  (IIM  MIJIPA) u o0003HauMM Tak:
Zmn:[21J Zz]:>(R'111,R12,B) . B IIM MIJIPA pemiena
I13 MJIPA, ee penieHue [} €AMHCTBEHHO W PaBHO
Br=R™'11R12. Panr marpuimsl Ry paen n-1. [lns
KaXIO0TO 3HAYCHHUS Zn W3 peajbHON BEIOOPKH U
oneHku ee 3HaueHuss u3 [IM MJIA pasHOCTh 3THX
BEeIMYMH He paBHa Hymo. B mameit OM MIIPA
aHAIIOTUYHAS PA3HOCTh PaBHA HYIO. B 3TOM cocTouT
npeumymecteo  OM  MIJIPA, rae MO/IEJIbHbIE
3HAYCHUS N Z-TIEPEMEHHBIX TOYHO YIOBIIECTBOPSIOT
dopmyne zn=P1Z1+P2Z2 + ...+Pn1Zn1. AXTUTHBHOE
cilydailHOe TpupalneHue o, i=1,...,M, K 3HaAYCHUAM
Zin (mpucymee [IM MJIPA) 8 OM MJIPA mpunmaer
BEKTOPY-PEIICHUIO  (Zi1, Zi2yees,Zi(n-1),Zin ) HarleH
MOJEITBHON BEIOOpKHI CBOMCTBO OIIINOKH
MpeJCKa3aHHOTO  3Ha4yeHUs. 3HAYEHUSMH  ITUX
ommbok B OM MJIPA MOXHO yIpaBisTh, HYTO
HEBO3MOXXHO B IIM MIJIPA. CrnenoBarenbHo
teopetnueckoe pemienne I[IM  MIJIPA  saBnsercs
OJTHUM U3 OECKOHEYHOTO MHOYKECTBA TEOPETUICCKUX

pereHui OM MIIPA. MareMaTHuecKoro
JIOKa3aTeIbCTBA HE TPUBOIHM.

TpynubeiM MECTOM I13
MHPAZmn:[Zl_l Zz] :>(R’111, Rlz,ﬁ) ABJIACTCS
BBIUUCIIEHUE oOpaTHOM MaTpUILBI JuIs
CUMMETPUYECKON KOPPEISILIMOHHOM MaTpHULbI

«perpeccopoB»  Rii, koTtopas  Moxer  OBITH
HEIOJIHOTO paHra — TOrJa He CYIIECTBYET sl Hee
oOpaTHOW  MAaTpHIIBL. Ecom  ona  «wioxo
00ycIiioBIICHaY, TO YMEHBLICHUE qucina
00YCIIOBIIEHHOCTH MAaTpHIIbl TIOKa3bIBAET HACKOJIBKO
Marpuua OMM3Ka K MaTpHUIle HENOJHOTro paHra (s
KBaJpaTHBIX MAaTpUIl - K BBIPOXKICHHOCTH). B
paborax [2-9] YHCIIO 00YCIIOBICHHOCTH
KOPPEISALMOHHON MaTpUIbl U3MEpseTcss HabopoMm ee
f-mapamerpos fi(Ann)=A1t...+An)=n,
fz(Ann):Onzl'i‘. . .+7\.2n), f3(Ann)=Aa/An,
fa(Amn)=(at.. . )<L, f5(Amn)=AaxAaxAax... XAn,
fo(Am)= M/hot...+hnafhn). 3Hauenue f-napamerpa
f3(Ann)=M/An U3MEpsSeT  3HAYCHHE  YHCIIa
00yCIIOBIICHHOCTH, a OCTalbHBIE — OJH30CTH
(ynaneHHOCTh) OT BBIPOXKJICHHOCTH KOPEISIIMOHHON
Marpuibl  Rnn.  Jns  Haxoxkmenwst 3HadeHuit  f-
napameTpoB HEOOXOIMMO  pEUINTh  NPSMYIO
crekrpanbayto 3amady (IIC3):Rpn=>(Cp,Am), TIE
KBajzlpaTHas oOpToHOpMupoBaHHas MaTtpuna Cpn -

MaTpHLa COBCTBEHHBIX BEKTOPOB
¢j=(c1j,C2j...Cnj) =L, ..,N. Onu o0OpasyroT
OPTOrOHAILHYIO MaTpHIy Cin=[c1|e2|...|en],

COTJIACOBAHHYIO C MaTpPHUIIeH COOCTBEHHBIX YHCEN (CO
criekTpoM) Am=diag(As,A2,. .., hn), Ar>...>An>0, Takum

oGpazom, 9TO BBITTOJTHSFOTCSI paBeHCTBa
RinCnn=CnnAnn, C'nCnn=CmnC"mn=lnn, rae
diag(Rmn)=(1,...,1), tr(Ron)=1+1+1 +

1+1+1=tr(Am)=M+...+An=n. Matpunsl Con # Ann

BBIYHCIIATCSl OJHOBPEMEHHO IO W3BECTHON KOPpEis
IIUOHHONW MaTpune Rnn. Matpuma Rnn Bbruncisercs

1o CTaHAAPTU30BAHHON BBIOOpKE
Zon:Ron=(U/M)Z" nZmn. DneMeHTHI CHeKTpa
Anm=diag(Aa,...,An), n>2, SABIISIIOTCS

BLIIICIPUBECHHBIME M3MEPUTENSMU KAaK CTEHeHH
BBIPOKIGHHOCTH, TaK U JPYTHX CBOMCTB.

Pemraemass mmxe O3 MIJIPA, kak mokaszaHO
Hke B «Teopeme o z—nepemeHHbIx B OM MIJIPA»,
uMeeT ~ OECKOHEYHOe  MHOXKECTBO  pelleHuil
(RO11,RM15,20;  Z(E0) e koppensIMOHHEIE
marpunel  RYyy  momenun pyrotcs B Mozenu
Buga:(n,011)=>(R%1), HOAMATPHLBL ROy,
peraucnsmores:  RO1=RO;B,  mommarpumer  Z0Y;
apastores pemenreM O3 ATK:ROp;=>(CV13, A©,
YO0, Zmmy),  mommarpuna  Z(WY-pemennem
OnruMmuzanmonHorn  3amaum Ne5,  t=1,.. k<00,
£=1,...,Kk<oo.

Buibopku Z9;,Z9, OM TK ynonerBopsior

COOTHOILIEHHSM: (1\m)Zz®T, 70, =ROy;,
(1\m) Z(l)le“’t)zzR_“)lz, (1\m)ZE0T,Z2(E0,=Rp,=1.
MartpuubiC 11, A1, Y Onn2), 2 Orry) u3

pemaemMpIX 3ajJad HMCHOIB3YIOTCS A JOCTHIKCHUS
TpeOyeMBIX pPaBEHCTB, a TaKXKe YIOBJICTBOPSIOT
cootHomenusiM OM T'K, noxazanaesiM B Teopeme o
A—BbIbopkax [9].

OOpaTtHasi MoJe/Jib MHOKeCTBEHHOI
JIMHeHOH perpeccuu

Heo0xoaumo HIMEThb JIaHHBIE,
JEMOHCTPHUPYIOILIHE BCEBO3MOJXXHBIE  JUHAMUKHU
paccMaTpUBaEMBIX HaMHU arperupoBaHHbIX
nokasaresneil. JIuHaMUKu 3TUX [10Ka3aTelled IOKaKyT
ONTUMHUCTUYECKHE WA HeOIaronpusaTHbIC

TEHJICHIIUH B MEPUOJbI BPEMEHH, HAIMYUE KOTOPBIX
MBI OyJeM OIpenesTh 10 3HAYEHUSM IOKa3aTelei,
no Ko3(hQUIMEHTaM KOppEeNslMU, IO 3HAYCHUSIM
koad¢unmenTos  perpeccud  Pi,..., Pn1, 1O
Kod(QPUIIMEHTaM 3JTaCTUYHOCTH MEPEMEHHON Z, IO
OOBSICHSIIOIEH TMEPEMEHHON Zj C HOMEPOM J, TJE j
MOJKET MIPHHAMATh OJIHO W3 3Ha4eHui 1,2 ..., n-1.

B naHHOW paboTe ympaBiseMbIM (BXOIHBIM)
mapaMeTpoM MOJEIH, TCHEPHUPYIOIIeH MOIeIbHbBIE
JaHHBIC, SIBISIIOTCS  3HA4YeHUs Kod(duImeHToB
perpeccuut PBi,...,pn1 MPU TMEPEMEHHBIX Z1,Z2,...,Zn-1.
B o6meussect Hoit [IM MIIPA Zmi=[Z:]Z:]=>
(R'lll,Rlz,B) BXOJIHBIM OOBEKTOM SIBJISIETCSI peasibHas
MHOTOMepHas BhIOOpKa Zmn=[Z1] Z>], a BBIXOTHBIM-
BekTop K03 punmentos perpecccun B=( Pu,..., Pn-1).

Kak moka3aHo HmKe I EIMHCTBEHHOTO
BekTopa ko3 ¢unuentoB perpeccuu B=(P1,...,Bn1)
CYIIECTBYET O6eckoHEeuHOE MHOYECTBO
CTaHOAPTHU30BAaHHBIX ~ MHOTOMEPHBIX  BBIOOPOK
Zmn:[le Zy], SABIAIOIIHECS MHOTOMEPHBIMH — A-
BEIOOPKAMU C CBOMCTBaMH, JOKAa3aHHBIMHU B TEOpEME
o A-BbIbopkax [9].

Hmwke mnokaxem uro OOparHas MOJIEND
MHO)KECTBEHHOMH JmHeWHOoH perpeccun (OM MJIPA)
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MMeeT CXeMaTHdeckoe H300pakeHue Buua: B=>
[R (014, RO,Z(60; | ZEO,] t=1,... k<00, £=1,...,K(<c0.

OOpaTHasi 3a1a4a MHOKeCTBEHHOI0
JIMHEHHOIr0 perpecCHOHHOr0 AaHAJIM3a

Ilycte Ham pAaHbl NepeyeHb HAMMEHOBAHUU U
YHCIIO N-1 HE3aBUCHMBIX IEPEMEHHBIX, T.€. 33JaHO
YHCIIO «PErPeCcCOPOBY Zit,...,Zin1 U 33aHbl 3HAYCHUSI
KO3 PHUIIIEHTOB perpeccuu B, - ->Pn-1,
(hyHKIIOHATILHO OTIPEIETISFOIINX 3HAYCHHS
3aBUCUMOM [IEPEMEHHOM Zp.

Tpebyercs MOJICITUPOBATh 3HAYCHUS
BBIOOPOUYHBIX KOI(DGHUIMEHTOB KOPPEISALUH MEXKIY
n-1 HE3aBUCHMBIMHU Z-TIepEeMEHHBIMU u3
noamarpuibl  Rii k03 GHULIMEHTOB  KOppessiLuii
TOJIBKO HE3aBUCHMBIX NepEMEHHBIX
(«perpeccopoBy). TpeOyercst MOJIETUPOBATh
3HAYCHHMS BBIOOPOYHBIX KO3 PHUIIUECHTOB
KOPPeIALUH  Tin,...,[n1n MEXKIY 3aBUCHUMOW Zz-
MEepeMEHHO# Zn U HE3aBHCUMBIMHU Z-TIEPEMEHHBIMU
Z1,...,Zn1, OOBEAMHEHHBIX B  BEKTOP-CTOJOEI
Ri2=(r1n,....tn-10) " Tpebyercs MOJICIUPOBATh
MHOTOMEPHYI0 M*N-BBIOOPKY Zmn=[Z1|Z2] 3HaucHwmii
N Z-TIepeMEeHHBIX, YJOBJIETBOPSIONIMX PaBEHCTBAM
u3 [IM MJTPA Zmn=[Z1] Z5]=>(R ™ 11,R12,8):

(1\m)ZTZ:Rnn,Zmn:[Z]_|ZZ]:{(Zi]_,. . .,Ziyn_]_lZin)},
(1\m)21T21:R11,

(1\m)21T22:R12, Zn= ZR'111R12:ZB, Z:(Zl,...,Zn.l),
B=R111Ri2.

BxomapiM  oObekTOM  00paTHOW  3amadn
MHOXKECTBEHHOH JHelHo# perpeccun (O3 MJIPA)
seisiercst  BeKTOp  Pr=( P1,..., Pn1). BeIxomHBIM
oosexkToM O3 MIJIPA, T.e. pemieHueM, SBISETCS
MHOromepHast BbiGOpka Zmn=[Z1|Z2]={( zi,...,Zin-
1|Zin)}, Matpuma Rnn  Takde, 9TO BBIIOJHSIIOTCS
COOTHOUICHUSI BR:R'lllRlz, (1\m)le21:R11,
(1\M)Z17Z, =R12. Marpuna Ry B COOTBETCTBUHU C
pazouenueM R-BoiOOpku Zmn=[Z1|Z2], tne Zi— m-
Ha-(N-1) Marpuma, Z; - M-Ha-1 Marpuia , MaTpHIA
Rmn pasbuta nHa 3 6moxa : Ri,Riz2 Rai= RTi2, u
3MEMEHT [pj Iy =1.

Cxemarudecku manayio O3 MJIPA u3o00pazum
moka Tak:(m,n,@11,p)=>(R11,R12,Z1,Z2). B mporecce
€e peleHus cxeMa OyleT KOHKPETH3UPOBAThCH.

Homszamauy 1 mis O3 MJIPA 0603Ha4MM Tak:
(n,011)=>(R11). Pemenne momsamaun 1 cocrour us 2
maroB. Ilomsamauy 2 wuzoOpasum Ttak: (Ri,m)=>
(C11,A11,Y(t)m(n»l),z(t)m(n.l)),t=1,...,Kt<00, a moasazavyy
3 (R11,B)=>R12. Pesynprar penienuit Tpex mojazanad
1ocJie yaajieHusi CHMBOJIOB COMYTCTBYIOIIMX MaTpHII
o6oszHagaercs B Buae :(m,n,P11,0)=>(R11,R12,Z1,22).

Paccmorpum noazanauy 1.

ar 1. Tlpu GHUKCHPOBAHHOM 3HAYCHUU

napamerpa o1 MOJIENUPYEM CIIEKTP
An-nyp-y=diag(As,...,An1), C 3HAYCHHHEM (-TTApaMeTPa
crieKTpa Aepene=[(R(Anwnn)-n)/(n(n-1)]*2,

PaBHOTO 3aJlaHHOMY 3HAYEHHIO (11. 3HAYEHHUE @11
OJDKHO TIPUHAIUIeKATH ONHOMY W3 5 WHTEpPBAIOB

M3MEHEHHUS KOI(QQHIIMEHTa KOPPEIALUH IO IIKaje
Yenmoka (Chaddock scale). Ilo oaToit mikaie
KOJINYECTBEHHAss MEpa TECHOTHI CBSI3H: aOCONIOTHOE
3HaYEeHUE ko3¢ puIeHTa KOppemsuy,
npuHamiexamee wuHTepBaly oTr 0 gm0 03 -
Ka4eCTBEHHO  HMHTEPIPETUPYeTCs  KaK  «OYeHb
cmabass», wuHTepBary ot 0.3 mo 0.5-«cmabas,
yMmepeHHas», uHtepBairy oT 0.5 mo 0.7-«3ameTHas»
(moderate positive), unrepsany or 0.7 mo 0.9-
«BBICOKasyy, wuHTEepBay oT 0.9 mo 1-«ouenp
BBICOKAsD).

Cxemy otoro Illara 1 o6o3maunm Tak:(N-
Lo1)=>{Anypp=diag(h  1,...,An1)}.  DurypHsie
cko0kn {} 00603HaYarOT GECKOHEYHOCTh MHOYKECTBA
TaKAX CHEKTPOB. [IpH 3TOM BIEMEHTBI Ag,...,An-1
CHeKTpa Ani)(n-1) HEU3BECTHOH KOPPEISLIMOHHON
Marpusl Rpgyn1) MozemupyeM ¢ HMPUMEHEHHEM
nporpammel  SPEKTR wu3 TIIIT «Coektp» [10].
3amerum, uto nporpamma SPEKTR He momenupyer
marpuny Rn.ypn-1) (B Bume Onoxa Ri1) a Monenmpyer
TOJBKO CHEKTP An-1)n-n=diag(As,...,An1) ¢ 3aTaHHBIM
snauenneM f-mapamerpa fo(An1)nn)=A4+...+ A%
1=F(Rn1yn-1)). DIEMEHTBI CHEKTpa YIOPSJIOYCHBI B
nopsiike  yObIBaHUS:A1>...>An1>0,M+. .. +An1=N-1,
npudyeM  MaTtpuna  Apgyn-1) MOXeT OBITh  Kak
MOJITHOPAHTOBOH, TaK M, IPU HEOOXOIUMOCTH, MOKET
OBITH CMOJIETMPOBAH M C HETOJHBIM paHroMm. Torma
YHCIIO €€ TOJIOKHUTEIBHBIX 3IeMEeHTOB paBHO K<n-1.
OnHa W3 TaOMUI 3HAYCHMH (11, MPUHAIISKAMNX 5
MHTEpBalaM M3MEHEHHs IlapaMeTpa ¢, IpHUBE/IcHa B
cratbe  [9,cTp.187,Tabmumia 1]. IlpuBenmenubie
«MogenbHble 3HaueHUs dneMeHToB 20 crnektpoB 20
HEHM3BECTHBIX KOPPENSIMOHHBIX MaTpUl], HMEIOLINX
3aJaHHBIC 3HAYCHHUS f-mapamerpoB  cmekTpa»
MIOJTY4YEHBI pu 3HAYCHHSX
¢11=0.20,0.35,0.40,0.45,0.50,0.55,0.60,0.65,-
0.70,0.70,0.75,0.80,0.80,0.85,0.85,0.90,0.90,0.95,0.9
8. 3uauenne @11 (0<@11<1) He 3aBHUCHUT OT 3HAUCHUS
n. Ono MO3BOJIIET  MOJIEIMPOBATh n-1
MOJIOKUTETBHBIX 3JIEMEHTOB A4,...,An1, B CyMMe
paBHBIX N-1. B moxzanade 1 3tu N-1 mooXUTENBHBIX
yycea MO3BOJAKT MogemupoBath [(N-1)2-(n-1)]/2
yucen [jj, 1O  aOCOJIOTHOM  BENWYMHE  HE
npeBocxomsmux 1. Takum  obpasom OJIHO
MOJIOKUTELHOE YHCIO (11 (M HE TOJBKO OHO)
MO3BOJISIET TEHEPUPOBaTh MHOXKECTBO 3HAYCHUH
KO3(D(DHUIIMEHTOB  KOPPEISIMH.  3HAYCHHE @11
perynmpyer HHTEpBaJl 3HAau€HHWH, B Ipenenax
KOTOPOTO HU3MEHSIOTCA 3HA4YEHHsS T'€HEPUPYEMbIX
ko3¢ durreaToB Koppemsun. [Ipumeps! (ukcarmm
WMHTEPBAIOB Ul  3HAUSHWH (11 TPHUBEACHHI,
Harpumep, B [9,ctp.187].

Crextp An1y(n1) MOXET OBITh IIOIYYCH U IIO-
apyromy. Ecnm TpeOyercst MomennpoBarh CIEKTp C
3agaHHbIME 3HaueHussMu ero f-mapamerpos  fi,f,fs,
TO 3aja4a mopenupoBanus  (fi,f,fs)-ciexkrpos
An-yn1) (fi=n-1) mo-pasnomy penieHs! B [4-11]. Bee
momenbhbie (f1,f,fs)-ciekTper U3 Mx GeckOHEYHOTO
MHOXECTBa  HMMEIOT  3aJaHHble  3HayeHus f-
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napametpoB fp,f4, ¢ 3amanHoit morpemHocTe0 [1,2]
||f2-f2(/\nn)||§€o, \|f4-f4([\nn)\|=0.

Ilar 2. MogemupoBanne  Omoka  Ruyg
KOPpeISLMOHHOM ~ Marpuiel Ry, 31mech  Ham
MPENCTOUT BOCTIONB30BATHCS OJHUM U3 PEIICHHN W3
OeckoHEYHOro MHOXecTBa pemeHnit  OOpaTHOH
CIIEKTpaIbHON 3a7auu (0C3): An-1y(n1)=>
(CY%0-1),ROnayn-1)), €=1,...,K<o0. 3nech MbI Gyem
UCIIOJB30BaTh OJHY M3 KOPPEALHOHHBIX MAaTPHI]
ROn1)n1), DMEMEHTBI KOTOpOH 1O  abCONIOTHBIM
BEJIMYMHAM  JOJDKHBI  YIOBJIETBOPATH HAc u
COOTBETCTBOBAaTh BBHIOPAaHHOMY 3HA4CHHIO (11 B
npensiaymem [lare 1.

Jnst MozenupoBaHusi OECKOHEYHOTO MHOXKECTBaA
KOPPEJSLUOHHBIX MAaTPHIL Rn-1)(n-1) C OJJHUM U TEM Ke
ciektpoM  Appypp=diag(rA 1,...,An1) HCTONB3YEM
nporpammy CORMAP (CORMAT, COMA31) wu3
I «Cnexkrp» [10]. B mameir O3 MJIPA u B
JIPYTUX 3ama4ax aHan3a JAHHBIX, I MPUMEHIETCS
OM TK [2-5], mns momenmbHOTO cmekTpa Am-1)n-1)
CyLIECTBYET OCCKOHEUHOE MHOECTBO
xoppensuuonnsx  mMarputl  RO(.1)n.1),0=1,.. k<00
(memma C.P.Chalmers [12]). 3adukcupyem HOMEp £
petieHus oOpatHOii ciekrpaipHo# 3agaun (OC3) [5],
a NoJy4eHHYI0 Koppensauuornyro Marpuiy ROn.qyn.1)
0003HaYNM KaK HCKOMBIH 010K Ri1 mMaTpuisl Ran .
Momzamawa 1:  (n,e11)=>(ROy), =1,... k<0

pelieHa.
Paccmotpum  Momsagawy 2: Ry, m)=>
(CO11,A11,Y Orn(01), 2 Omnny), t=1,... k<00,

£=1,....x<co. Jlna mnonydeHHoro Omoka Rnyyni
KOPPEISIIHOHHON ~ MaTpHIBl  pasMepHOCTH  N-1,
pacmoyiaraeMoro B mepBeIX  N-1  cronOrax
KOPPEISIIHOH HOM MATPHIIBI Pa3MEPHOCTH N, HAI0
mozempoBath  BBIOOPKY ZYnna). Omna Oymer
BBICTYNaTh B poiau M-Ha-(N-1) mnoamarpuusl Z; u3
Matpuibl Zmn=[Z1|Z,]. Tlomzamaya 2 perraercst 3a 2
[Tara.

Iar 1. Peanms3amust Bapuanta 2 oOpaTHOM
Momenu mnaBHBIX kommoHeHT (OM  TK) ¢
npumeHeHueM mnporpammel  IMPC2 w3 IIIIIT
«Cnexrp» [ ].. 3mech permaercst o6parHas 3amada
ananu3a maBHbIX kommoHeHT (O3 AI'K,[2-6]), rme
BXOIHBIM OOBCKTOM SBISIETCS HE JHArOHAIBHAS
MaTpHUIla JUCIICPCUIA IIABHBIX KOMIOHEHT A(n.1)(n-1) =
diag(A1,... An-1)., a KoppemsmuonHas Marpuma ROpg
pasmepHoctu (N-1)-Ha-(n-1). CoiictBa pemenuii O3
ATK, a umenno cBoiictBa A11-BEI6Opok YOy,
Z®0), t=1,...,Kk<00, €=1,...,k(<o0, JOKa3aHbI B
[5,67]. Jns moxzenuposanus Aq1-Bbi6opok Y Oy,
Z®0),  0=1,.. ., k<o0,t=1,...,k<00,  HMCHONB3yeEM
nporpammy IMPC2 w3 IIIIT «Coekrp» [10].
3adukcu pyem 3HaueHne HoMepa t M BBIOEpEM
MaTpuly Zmn-1) B KadecTBE MOAMATPHUBI Zi W3
pasouenns  N-Ha-n  marpuusl  Zm=[Z4Y; | ZO].
3necy noamarpuna Z\Y; moxa HemssecTHa. Temeps
umeeM Marpumsl ROy m Z4Y; rtakomer, uro
BBIMIONTHSIETCST  TpeOyemoe  paBeHctBo  (1\m)
ZtOT, 70, =R,

IIar 2. B wHamel 3amadue 1 mnoja3amada
MOJZIETNPOBAaHUS 0ECKOHEYHOTO MHOKECTBa
OAMATPMIL Ri2=(1/m)Z"1Z, CXEMATHYHO
n3obpakena (lar 2 mnom3amaum 2)  Tak:
(RO11,Br)=>ROy,, £=1,.. k¢ <oo. 3nech noamarpuna
R, nmerxko Bemumcnserca. Tak Kak paHee HaMu
cmonenuposana  marpuna  R®y,  a Bektop
ko3¢ dunuentos perpeccun B=(By,...,Bn1)" 3aman mo
ycnosuio Hamteit O3 MIJIPA, To moamarpuna R©g;
pasua R(Y1,=RO1B. Ee cxema: (RY1y,p) =>Z(Y,,
t=1,...,k<o0, [=1,..., K<oo.

Hox3agaya 3 cocToUT B MOJAEIUPOBAHUU
noamarpunst Z49T, uz matpunst Zmi=[Z1 | Z2]. 3nech
Z;y sBusiercs A11-BBIOOPKOW W3 WX OECKOHEYHOTO
MHOXECTBa, 00J1aaeT cBoiicrBamu 13 Teopemsbl 0 A-
BeiOopkax [9]. OHa cmomenupoBaHa BhImie. 3agada
MO/JISTTMPOBAHHMS SIIEMEHTOB MOMATPUIIBI Z2 pelieHa
B pabote [8]. B 3amaue 4 u3 pabotsl [8] «marpuia
R12=(1/m)Z"1Z;, sBnsercss BexktopoM munbl (N-1) u
ee  oJeMeHThl  [1jf2n,  [f3n,...,fmn B paMKax
onTUMU3alMOHHON 3amaun  Ned4 [8]  siBustrorcst
peanu3anusMy C1y4ailHON BeTUYUHBI.

B momzamase 3 wMopmenmpyeM SIEMEHTHI U3
noaMmarpuusl Z; u3 Marpuubl Zmn=[Zi|Z2]. Tlo
ycnosuro O3 MIJIPA snmemMeHTBI W3 TOAMATPHIIBI
RO,=RO}B  nomKHEl yIOBIETBOPATH PABEHCTBY
RO1,=(1/m)ZOT,Z,. D10 MarpuyHOE YpaBHEHHE
mpeAcTaBiIsieT coOOW CHUCTEMY, COCTOANyI0 W3 n-1
JIMHEWHBIX W OJHOIO HEJIMHEWMHOro YpaBHEHMHI.
Pemaem sty cuctemy meronom HeroToHa, npumensis
Hanctpoiky «[louck pemenus» B IT. (mpouenypa
Solver).

Pazpaboraem nporpammy-tadmuiy (Tabmuma 1)
u pemaeM OnTuMHu3annoHHY0 3anauy NeS (PucyHku
1,2). HaxxaB Ha KHOTNKY «BBINONHUTE»  HaiaeMm
snementsl  moamarpunbl - Z(%Y,,  3aBucsuryro ot
sei6opku ZY; u ot marpumer RM1,. Tlapa HOMepoB
(0,t) y moamarpuus Z(W9, obpasyercss u3 HoMmepa t
noamatpuiel ZY1 u Homepa £ mogmatpumer RV1,.

OTtianune Hamed 3agaun NeS ot 3amaum Ned w3
[8] cocTouT He TOIBKO B crioco0e 3aMaHusl 3HAYEHHIA
N KO3(PPHUIUEHTOB KOPPEISAIIA F1j,12j, I3jyeeey Fijyeees
mj. O6muM mMectoM B 3amadax Ned u NeS smrsercs
HEM3BECTHOCTh 3HAUEHHMH j-O-B 3a1a4e 4 U n—oii - B
3amade 5 Z-TepeMeHHO: Z1in, Zon,...,Zmn. Kaxmoe u3
3THX HEW3BECTHBIX 3HAYCHUH, Hampumep Zyj,
YMHOXAETCSI Ha M3BECTHOE B3HAYCHUE Zi1! ZyxlXZy.
Cymma Takux mpousBeneHuit (ecmu  uHgeke K
u3MeHsercs Oor 1 To m), YMHOXEHHas Ha
MOCTOSIHHYIO Beln4uHy (1/mM), paBHa Koa(dueHty
koppersite i (U/M)X(ZuxZyjtzoi Xzt Lt
Z1XZjt. ..t Zm1X2Zmj). AHANOTUMYHBIA BHJI HMMEIOT
dopmynbl s k03(GHUIKMEHTOB  KOPPEISIHIU [,
r13j,. . . Mj, J=1,...,N.

OnTumMu3anuoHHas 3axaua Neb

Ilyctb B MoOzenu MHOIOMEPHOIO JIMHEMHOIO
PErpeccCuOHHOIO anammza  (MJIPA) 3a/1aHO
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pa3OueHuMe MHOXecTBa N Z-TIEPEMEHHBIX  Ha
HE3aBUCHUMBIC - Z1,...,Zn1 U 3aBUCHUMYIO - Zp.
[Ipeamonoxkum, 9TO  CyHmIECTBYeT  ypaBHEHHE
perpeccun Buma Zn=Pi1za+P2z2 + ...+PnaZni, THOC
HW3BECTHEI 3HAYCHUS B1,....Bn1 BEKTOpa
B=(By,...,Bn1)" KO3DDHUIMEHTOB perpeccu.

PaccmoTpuM 3amauy MoaenMpOBaHUS 3HAYCHHUN
Z -TIEPEeMEHHBIX W3 TOAMATPHILI Z MATPHIIBI
Zm=[Z1]Z;] B lllare 1 pemenus momasamaunm 2
3amadyd | OBUTM TOJyYCHBI 3HAYCHUS 3JICMCHTOB
IO IMATPHIIBI Za. Syt 3HAYEHUS Oynem
HCTIONB30BaTh B KAa4yeCTBE MapaMETPOB YpaBHCHHMA
cucremsl (¥).

Ecmu uzeéecmnwr 3HaueHUs N-1 z-mepeMeHHBIX,
pacnojiokeHHbIX B N-1 cronbuax moaMarpuusl Z3
pasmepHOCTH MX(N-1) U U38ecmmuwpl 3HAYCHUS '1n,l2n,
3nye..,Mnn N KOPPUIUECHTOB KOppESAIHH (MEXKITY N-
1 He3aBUCHUMBIMU Z1,...,Zn-1 ¥ OJHOM 3aBUCHMOMU Z, Z-
TIEpEMEHHBIMH) U3 TIoAMaTpuibl R12=(1/m)Z"1Z;, 1o
HMEeM CHCTEMYy YpaBHEHUH, COCTOsAmyl0 u3 N-1
JIMHENHBIX YpaBHEHUH U | HETMHEHHOrO ypaBHEHUSI:

(UIm)x(z11%Zan+tZn X Zont. . . +Zia X Zint. . . +Zm1 X Zmn) =
Fin
(UIM)x(z21%Zan+Z22¥Zont. . .+ 22X Zint. . . +Zm2 X Zmn) =
I2n

(1/m) ><(Zlnlen"'ZZnXZZn"'- FZinXZint .. ~+ZmnXZmn): Fnn

™)

TpeOyercs HaiflTH M-MepHOE peLICHHE—BEKTOP
Z=(ZinZon,..., Zmn)' W3 Matpuubl Zmn=[Z1] Z:],
YAOBIIETBOpsIIOIIEe cucTeMe ypaBHeHuit (*). B artoi
CHCTEME W3BECTHBI 3HAYCHUS JJIEMEHTOB W3
noaMarpuuel  Z1 W W3BECTHBI  3HA4YCHUS
KOA(QQHUIINEHTOB KOPPESIIHA W3 MOAMAaTpHIlsl Rio,
yIOBJIETBOpsIOIEll  paBeHCcTBY — Ri12=(1/m)Z™1Z;
(1/m). He usBecTHBI 3HAYEHUST Z1n,Z2n, - . ., Zmn.

Jnst pewieHust JaHHOW CHCTEMBI YpaBHEHHI
paspaboraem nporpammy-tabmuiny B DT Excel-2003
¢ nmpuMeHenmeM mporeaypsl  Solver. B oxme
(Pucynok 1) nancrpoiiku «[louck pemenus» B n-1
sdelikax omHoro croioma Ha smcre Excel Excel
oMecTUM N (GOpMyJ JIEBBIX YacTed ypaBHEHUH H3
cucreMsl (*). B mpaBoM cTos0I1e OT 3TOro CTOJIONA B
siYeHKaxX BBEJEM 3HaucHHs (4ucia) KodQQHUIUEHTOB
I'in,I2n, 3nyeeeslnn Min,r2n, 3ngeeeolnn. OJIHy U3 A4YECK C
(opmynmamu Ha3HaYUM 1eneBoil. Onrcanne nmpuMepa
pacdeToB mpu N=4 MOAENHPOBAaHHUS HOTOMEPHOM A-
BEIOOpKH Z-TIepeMeH Hbix B OM MJIPA

B mpaBoii wactm cucreMmbl ypaBHeHHH (*)
HIDKHHE MHJAEKCHl HW3BECTHBIX  KOd(duimeHTon
koppemsiiun - umetor  Bua:  (1,n), (2,n), (3,n),...,
(n,n-1), (n,n). Oana mapa uHAEKCOB (N,N) SIBISETCS
WHACKCOM JWCIEPCUH CTaHIApTH30BaHHOU N -0i Z-
nepeMeHHo, paBHO#t 1: n=1.

OneMeHTHI W3BECTHOU BEIOOPKHU Z;
pasmMepHocTH MX(N-1) M 3NMEMEHTHl W3BECTHOU

KOPPEJAIIMOHHOM MaTpuIei Ru=(1/m)Z"1Z;,
pasmepHocTH (N-1)%(N-1) HCTONB3yIOTCS B KauecTBE
MOCTOSTHHBIX KOA((QHUIINEHTOB CHCTEMBI ypaBHEHHHA
(*). CranpmapruzoBaHHas  N-asg Z-TIEpEMEHHasl C
HEHM3BECTHBIMU 3HAUSHUSAMH  Z1n,Z2n,--.5  Zmn
pacnojokeHa B N-oM  cTOJNIOIE  MAaTpUIIbI
Zon= [Zl_l Zz], ZzZ(Zln,ZZn,. . .,Zmn)T. ManHHa
R12=(1/m)Z"1Z,, saBnsercs BekropoM mauubl (N-1) u
ee 3IIEMEHTHI rijfonl3n,...,fan B pamMkax
ONTUMH3ALMOHHON 3amaun  Ne5S H3BECTHBI TOP
R12B=R1y; sBnsieTcs  BekTopoM Koo dHIMEHTOB
perpeccuu.

Cucrema (*) w3 N ypaBHeHMH c m>n>2
HEM3BECT HBIMU  Z1j, Z2j,. .., Zmj TIPH (PUKCUPOBAHHOM
HOMEpe | Z-TlepeMeHHOM, Tme  J<N, sBiIseTCs
HEJIOOTPEICICHHOW cucTeMoi: uMmerotes  N(m-1)
W3BECTHBIX 3HAYCHWH Z-TIEPEMEHHBIX, N HW3BECTHBIX
3HAUCHUH [1j,12},I3j, . - ., jj,- - -,Inj, M>N HEUIBECTHBIX Z3j,
25j,...,Zmj. VIMeeT OECKOHEYHOE MHOYKECTBO PELICHUI
{24),2j,...,Zmj} . Pemmienne ONTUMHU3ALMOHHON 3a1a41
Ne5 mpoBemeM ¢ mpHUMEHEHHEM Mpoleayphl SOlver.
[Iporpamma-tabnuna npuBeneHa B Tabmume 1, rme
NPUBEJICHbl HavalbHbIE 3HAYCHUS U IIOJyYCHHBIC
3HAUCHUS  Z1j,22j,. - -, Zmj n  GopMynasl IIETIEBOH
¢ynxunn, dopmyn 5 ¢yHxumii orpanuueHuii u3 (*)
POrpaMMbI-TabIuIbl LIt mpouexypsl Solver. Okuo
npouenypsl «llouck pemenuii» B OT Excel ¢
BBCJACHHBIMA  (QOpPMYyTaMd  LENEeBOM  (QYHKIUH
ONTUMU3AIMOHHON 3amaunt Ned (n=60) u 5 QyHKITHA
orpaHuyeHuit w3 cucrembl (*) mnpuBeneHBl Ha
Pucynke 2, a HaCTpOEHHBIE MapaMeTPhl IPOLETYPEI
«[louck pemenuit» B OT Excel g pemeHus
ONTHUMU3AITMOHHOM 3a1aun Ne5-Ha Pucynke 1.

Teopema. [lycTb 1aHa MOJelIb MHOXKECTBEHHOM
JIMHEIHOU perpeccuy ¢ ypaBHEHUEM PErpeccur BUIA
Zn=B1z1+B2zo+...+PnazZn1, THE Z1,Z2 ,eeeyZni - HAOOP
OOBSCHSIOMUX (HE3aBUCHMBIX) TMEPEMEHHBIX, Zn -
NepeMeHHass OTKJIMKa (3aBUCHMasi IIepeMeHHast),
3amaHbel 3HadeHus By,...,Bn1 Bexropa B=(By,...,Bn1)"
ko3¢ dureHToB perpeccun. Bridopka Zmn w3 m
3HAUEHWH Z-MIEPEMEHHBIX pa3dura Ha 2 4acTu
Zm=[Z1]Z;]. Tonmarpurst Zi - pa3sMepHOCTH
mx(n-1),Z — pa3mepHoctd mx1 comepkar m
3HAUCHUH COOTBETCTBEHHO n-1 HE3aBUCHUMBIX U
OJHOW  He3aBHUCUMOM  z-mepeMeHHbIX.  IlycTs
HEU3BECTHBI JJIEMEHTHl NoaMarpun Ziy U Zz H
usBecTeH Bektop B=(B1,....Bn1)" xondbduuMEHTOB
perpeccccuy,  yIOBJIETBOPSIOIINE paBeHCTBaM
B=R'111R12, Rn:(l\m)Zszl, R12:(1\m)le22,
Zo=718.

Torma cymecTBylOT OECKOHEYHBIE MHOXKECTBO
pemieHuit  z1,2»,...,Zn1,Zn  CUCTEMBl  YpaBHEHUH
perpeccun  Z(Y, =703 B= ROy, RO,
Ru:(l/m)Z(t)le(t)l, R(E)lzzR(();LlB,
R(t)lzz(l/m)z(t)le(f,t)z’ (RO, R(z)lz,Z(t)l,Z(E")z), rie
marpusl - R momemupyrorcs B Mogenm

Buza:(n,@11)=>(R"1y), HOIMaTPHIIBI ROy,
Boruncisiiores: ROp=RO1B, noamarpuusr  Z49;
SIBJISIFOTCSL peLICHUAMU o3 ATK:
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RO1;=>(CO11, Ay, Y Orn0-2),ZYmne)),
£=1,....k¢<oo, noamarpuna Z(“Y, spnsiercs perenuem
OntuMuszanuoHHOW — 3amaunm  NeS5,  t=1,... k<o,
t=1,....,k<co.  BmiGopxm  Z®;,Z("Y%; OM TK

YIOBJIETBOPSIIOT COOTHOILICHUSIM
(1\m) ZOT, Z(I)FR(E)H, ( 1\m) ZOT, 7(E0,= R“)lz,
(1\m)Z(“)TZZ(“)2: Rx=1. Marpuist COyq, Ay,
YOnn1, ZY9mn1) w3 pemmaembix  3amad

UCMONB3YIOTCSA  JUIS  JIOCTHKEHHS — TPeOyeMBIX
PaBEHCTB, YAOBICTBOPSIOT COOTHONICHHSAM Kak OM
I'K, Tak u OM MIJIPA.

Joxka3zareiabcTBo. Pemenne oOpaTHOH 3amaun
MHOKECTBeHHOU nwHeiHo# perpeccun (O3 MJIPA):
MHOTOMepHasi BbIOOpKa Zmn=[Z1|Z2], Moxenupyercs
npu  pemieHudr  3amadd 11 (m,n,@11,Br)=>
(R([)ll, R(E)lz,z([’t)l, Z([’t)z). HO,I[ManI/ILIa Rt
MOJISIUPYeTCsl MpH  pelieHnd  moa3amaum 1.
(n,p11)=>(R11). Hnst mommarpuipl Ry permaercs
nomzanaua 2: RO»=>(COy, As1, YOr1),Z0000)),
t=1,.. . k<co, £=I1,...,K(<00., cocTosAmas M3 IBYX
[MaroB. Ha IHare 1 Tlogzagauun 2 Moaemupyem
nogmarpuy  Z3=Z%Ynnqy ,  ma  Ilare 2
MO/JICTTUPYFOTCS (BBIYHCIISIOTCS) MO/IMATPHIIBI
R(©1,=R®y;B). TMoazanaya 3 COCTOUT B YUCIEHHOM
pemiennn OnTUMU3alMOHHOW 3azaun Ne5 u B
MOJTyICHUH MOJICBHOI OIMATPHIIBI
ZM9,=(21n,Z2n,. . .,Zmn) VT, DopmanbHas mocTaHOBKA
OntumuzanvoHHOW 3amadn  NeS u mpouecc ee
pewienuss  (Mogenuposanus rnoxMarpuusl  Z(5Yy,
ynosnetsopsiomeii papencty Z(“9,=Z"1R), onmcan
B OTACNBHOM pasjielie JTaHHOW CTaThd (ee cxema:
(Z(E’l)l,R(f)12)2>z(£’t)2, t=1,..., k<o, l=1,..., K¢<co.
[Mony4ena MOCIIEI0BATEILHOCTh
B—o>RO; 570 3RO, 5 7Y, Teopema nokasana.

03 MIJIPA: B=>[Z"9; | Z(Y,], t=1,... k<00,
£=1,...,x¢< o0, pelraeMa 1 ee pelIeHHs CYILECTBYIOT.
03 MJIPA nMeeT 6eCKOHEYHOE MHOXKECTBO PELICHUI
¢ HoMepamu  t=1,...,K<oo,{=1,...,K¢<c0. BBIXOIHBIM
oobektom OM MIJIPA sBisieTcss MHOTOMEpHast
BeIOOpKa Zmn=[Z1|Z2]= {(zi1,...,Zin1|Zin)}, Bxoomvim
00BEKTOM  O0paTHOW  3aJauyd  MHOMXECTBEHHOU
nmuHelHoi perpeccun (O3 MIJIPA) sBisieTcss BEKTOp
Br=(B1,..., Pn1). Buixoonsim obbexrom O3 MIIPA
SBJISIETCSL MHOTOMEpHas BbIOOpKa  Zmn=[Z1|Z2]=
{( Zit,.. .,Zi,n.1|Zin)}.

Ha mare 1 mnomsamaum | MmoaenmupyroTcs
marpuusl R®1; B momenn Bupa: (n,@11)=>(R®1y),
noamatpunsl ROy,  Berumcnsmorea:  RM1,=ROyB,
noamarpunsl Z(WY; asnsrores pemennem O3 AT'K:
RO;;=>(CHy,, Ay, YO0y, Z® 9 0e0),
noamatpuia Z“Y-permmenneM  ONTHMH3aIMOHHOMN
sagaun Ne5, t=1,.. k<o, (=1,...,Ki<co. Bribopku
70,749, OM TK ynoBIeTBOPSIIOT COOT HOIICHHHSM
(1\m)ZEOT, 20 =RO; - (1\M)ZEOT, Z(E0,= ROy,
(L1\m)Z(EOT,Z(E0,=R,=1. TIpu 3tomM Matpursl CVqg,
AO YO0y, ZWnea w3 pemaembix  3amaq
HCIIONB3YIOTCSL IS OCTHXKEHHST  TPeOyeMbIX
PaBEHCTB, YAOBIETBOPAIOT cooTHomeHusM OM I'K,
noka3aHHbIM B Teopeme o A—BbiGopkax [9].

CraHzapTU30BaHHBIC 3HAYCHUS MEPEMEHHOM Zn
M3MEHSIOTCS. OTHOCUTEIBHO 3HAUCHUH MEepPEeMEeHHBIX
21,22,0.,Zn1 © OJIMHAKOBBIMH  CTAQHJAPTHHIMU
OTKJIOHEHUSIMHU, paBHBIMH 1. B cooTBeTcTBHU € 3TUM
pa3OueHueM Z-TIEPEMEHHBIX COBOKYITHOCTH M3 M
3HAUEHMH  BceX N Z-epeMeHHbIX o0pasyer 2
MO IMATPHIIBI [lezz] UIs  M-Ha-N  MaTPHIIGI
Zmn: [Z]_J Zz]

KoHKpeTHbIe 3HaueHHUs! TOJIy4EHHOTO PELIeHUs
21j,22j,...,Zmj CUCTeMbl ypaBHeHHI (*) 3aBHCAT OT
HavyaJbHBIX 3HAYCHUH, Ha3HAYaeMBIX I10JIb30BaTElIeM
npouenypbl «lIloMCK pelleHHs» H BBOAMMEBIX B
COOTBETCTBYIOLICE TIOJNIE OKHa OSTOW MPOLEXYPHI.
Hmwke B mnpumepe Mbl  BblOpanu  Jt000i
HOPMHUPOBAHHBIH BEKTODP (Z1j,22,...,Zmj) TAKOH, UTO
1=(z4j2+...+Zmj2)Im, tae n=6, m=20. DTOT BeKTOp B
nape ¢ JApYyrHMH BEKTOpaMH U3 CTOJOLIOB MaTpHIIbI
Zyn HE JTAaCT JKEJAEMBIX 3HAUCHHUU Ko3(duImeHToB
Koppessiuu, HO mnpoueaypa «llowck pemeHus»
JIeTKO TpeoOpaszyeT 3TOT HOPMHPOBAHHBIH BEKTOP
(24j,22j,...,Zmj) B BEKTOp, SIBISIONIMNCS pEUICHHEM
cucteMsl (*). B HacTosmiee BpeMs pa3pabaThIBAIOTCS
KOMITBIOTEPHBIE ~ MPOTPaMMBbl,  MHTETPHPYIOLIHE
nporenypy Solver ¢ momymsamMu u OHOTHOTEKaMH
MI «Cnexrpy [10] . dns Eamsoro Ludposoro
O6bekra (EIIO) w3 BupryansHoit baszsl JlaHHBIX
[13].

IIpumep MHOromepHoii A-BbIOOpKM  Z—
nepeMeHHbIX, MogennpyeMbix B OM MJIPA

Otanel npuMmeHeHus mnporpamm  u3 I
«Criextpy» [10] mis monydeHuss MHOTOMEpHOH A-
BBIOOPKH Z—TIEPEMEHHBIX, TOYHO YJOBJIETBOPSIOLIINX
cooTHomIeHusM, ypaBHeHusiM OM MJIPA coctosT u3
cienytomux 3 mwaros. Ha Illare 1 mozenupyem
CIIEKTP HEW3BECTHON KOPPENSIMOHHONW MaTpHIIbI
Anyp-p=diag(X 1,...,An1) pasmeproct n-1. Oto
YHUCIIO PAaBHO YHCITY OOBSCHSO MIUX (HE3aBUCHMEIX)
nepeMeHHbIX  («perpeccopoB»). Ha Illare 2 B
COOTBETCTBHM C 3Ha4eHHEM N-1 W CcOo 3HadYeHHeM,
XapaKTepU3YIOIUM  THUIOTETHYECKHE  AJIEMEHTBI
HeusBeCTHOro  cmekrpa  Angyp-n=diag(rs,...,An1)
HEKOTOPOI KOPPENSIIMOHHOW MaTpHIbl pa3MEPHOCTH
n-1. B kadecTBe XapakTepuCTHUKU (TapameTpa)
Oynymield  KOpPEeIILUHOHHOW MaTpUIbl HCIIOIb3yeM
apaMmeTp Q11 - CpeAHEKBaIPATUIHOE
KO3()(UIMEHTOB KOPpeIsALUH  MaTpuipl Ry,
UMEIOIEeH CIEeKTP An-1)(n-1). JHAYCHUE TTapamMeTpa @11
npuHaanexut uaTepBany (0,1). Cxemy storo Illara
2 oimre Mbl o6o3Haummn Tak:(N-1,011)=>{An1)n-1)=
diag(M,...,An1)}.  3HadeHus M, .. A0 B
paccMaTpuBacMOM HIDKE PUMEpe He TPUBOANM, a 9
3HaYeHUH MaTpHUIB! Rn1yn-1) mpuBenens! B Tabmue 1
(BblmeneHsl  kenThIM  mBetoM). Ilpm  aTOoM
ucnonsdyeM  nporpammy SPEKTR w3 IIIIIT
«CriexTp» [10] nns monmenupoBaHHS —CHEKTpa
An-yp-1) =diag(A 1,...,An-1). 3amMeTHM, YTO mMporpamMma
SPEKTR ne momemupyer marpuny Rnnyn1) (B BHIE
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6moka Ry1) a MoJenupyer TOIBKO — CIIEKTp BBI60POK Z V), t=1,...,k<00, £=1,..., Ke=1000<c0.

Anppy=diag(As,...,An1) ¢ 3amaHHbIM 3HaYeHHEM f-
napamerpa fz(An.l)(n.l)):X21+. . .+7»2n.1:f2(Rn.1)(n.1)). Ha
[lare 2 mnpoBomutcs MojnenupoBaHHe Oyoka Rig
KOPPEJSIIIMOHHONW Marpuibl Rpn ¢ UCIOIb30BaHHEM
nporpammbel  IMPC2 [10]. OmgnHo u3 perueHuii u3
OeCKOHEYHOTO MHOXecTBa pemeHuil OOpaTHOI
ciekrpanbioii 3anaun  (OC3): An1)n1y=>(C V1),
RO ymy), €=1,....ki=1000<c0 mpu n-1=3 wumeer
BHJ, NPHUBEICHHBIN B Tabmume 1. 31eck MBI Oymem
UCIIONIB30BaTh OJHY W3 KOPPENISLHOHHBIX MAaTpPHII
ROna)n1) € OMHHM M TeM K€ CHEKTPOM An-)n-1)=
diag(X 1,...,An-1), SIEMEHTBI KOTOPO#i 1O aOCOTFOTHBIM
BEJIMYMHAM JIOJDKHBI  YIOBJIETBOPSTH  HAC u
COOTBETCTBOBAaTb BBHIOPAaHHOMY 3HA4E€HHIO (11 B
npesiaymem Illare 1. Hcnons3syem mporpamMmy
CORMAP (CORMAT, COMA31) w3 IIIII
«Cnektp» [10]. Omna renepupyer wmatpuiy Rii
(Tabmuua 1). [amee momenupyeM MoAMAaTpuily Zi
(Tabnuua 2, mudpsl 3eIeHOro LBETa) U3 MaTPHIbI
Zm=[Z1|Z2]. Omna BbIOHpaeTcsi W3 MHOMXECTBa

Janee w©a Illare 3 BbUMCIAEM TOAMAaTPHILY
R12=R11P. 3mecs BexTOp KOADPHUIHEHTOB perpeccun
B=(By,...,Bn-1)" 3aman u npu N=4 pasen 1= - 0.34787;
B2= -0,22542;B33=0.63790 [1]. Ux 3HayeHus
(KOMITOHEHTBI BEKTOpa 3 M AIeMEHTHI IOMaTPHIIBI
R12) mpuBenenst B Tabnure 1.

Tenepp y Hac HMEIOTCS BCE MJaHHbBIE IS
pemenust OnTuMu3anuoHHON 3anaun NeS (PucyHku
1,2). B paspaboraHHOW  TpOTpamMMe-TaOIIHIe
(Tabnuma 1) BBO AWM B e¢ SIYCHKH 3HAYCHHS
3NIEMEHTOB  CHUCTEMbl  JHMHEWHBIX M  OJHOTO
HEIMHEWHOTro ypaBHeHuH. Pemaem 3Ty cucremy
MeronoM HeroToHa, npumenss HaacTpoiiky «llouck
pemenus» B OT. [Tapamerps! umerot Bun PucyHok 4.
HaKaB HA KHOIIKY «BBIIIOJIHUTE» HalAEM 3JI€MEHTHL
MOAMAaTPULEl Z, 3aBUCSIIYI0 OT BBIOOPKH Zi W OT
marpuusl Riz. (Tabmuua 1). MHoromepras A-BbiOop
Ka Zmn=[Z1|Z2] (onHa U3 GECKOHEYHOTrO0 MHOXKECTBA)
Z-TIepeMEHHBIX, M0JIydeHHass HaMu npu pemennu O3
MJIPA umeeT B, IpUBeaCHHBIN B Tabmurie 2.

Tadauma 1

Moze/bHbIe 3HaYeHHUsI YJIEMEHTOB MOAMATPHUIL K03 PHIMEHTOB
koppensinun Ri1, Rz, peaibHble 3Hauenus kodppuuuentos perpeccuu B=(B1,...,083)"

1 2 3 4 [
1,0000 0,8963 0,9793 0,7471 || 0,347870
0,8963 | 1,0000 0,9071 0,6797 || 0,225420
0,9793 0,9071 | 1,0000 0,8447 || 0,637900
0,7471 0,6797 0,8447 | 1,0000

Tadauma 2

MopaeabHble 3HAYeHUS 3JIEMEHTOB NOAMATPUL Z1|Z2 w3 MaTpuubl Zmn=[7Z1|Z2] ,
MMM X 32/IaHHbI¢ KOPPEJAMOHHbIC MATPULIBI RuJ Ruz,
3a/laHHBI BeKkTOp K03 duuuenton perpeccun B=(Ba,...,B3)"

Values of the z-variables z1, 72, 73,24
1 2 3 4
0,263397 0,448782 | -0,069869 | -1,445422
-0,070078 -0,316994 | -0,155151 0,407357
0,865076 1,593805 0,796831 0,164729
-0,457251 -0,692492 | -0,482185 | -0,306252
-0,275975 -0,193384 | -0,283746 | -0,066682
-0,09438 0,153904 | 0,002336 | -0,180427
-0,620163 -0,664282 | -0,498737 0,444775
-0,625477 -0,407686 | -0,423976 | -0,067232
0,143165 -0,72528 | -0,444542 | -1,334659
-0,83811 -0,837773 | -0,607355 0,031216
-0,712725 -0,996483 -0,67148 | -0,781625
0,343139 1,434746 0,466601 0,35025
-0,088094 -0,34599 | -0,149825 | -0,244908
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-0,35595 | -0,363648 | -0,379696 | -0,073036
3596704 |  2,812550 | 3,72064 | 3,427547
-0,299958 | -0,164258 | -0,327337 | -0,129438
.0,77332 |  -0,735527 | -0,492509 | -0,196194
1,000000 | 1,000000 | 1,000000 | 1,000000
Taoauna 3

IIporpamma-radauua

Mony4yeHHoe pelueHne

1

1,00

0,074801

0,074801

0,041463

0,041463

0,092738

0,092738

g~ W N -

1

1

HauanbHble 3Ha4eHus

1

1,00

12,70094

0,074801

11,55418

0,041463

14,36062

0,092738

G| W |IN |-

1

1

-

MapameTpel Novcka peleHns C————

MaKcumanbsHoe Bpema:
MNpenensHoe YMCNO UTEpaLMIi:
|| OTHOCMTeNbHaa NOrpellHoCTb:
| [onyCcTMMOoe OTKNOHEHKE:

CxoQuMoCTb:

N [ ] Numeiinas mogens

I| || HeoTpuuaTenbHbie 2HAYEHMS

100

0

ceKymn

0,00000000001

%

0,00000000001

[] ATomaTHueckoe MaclTabupoBaHue

" OueHkn PazHocTH
(@) nuHeiiHan (@) npsAMble
(") KBagpaTHuHan (") LeHTpanbHble

OK

OTmeHa

CoxpaHuTb MOJENb...

Cnpaeka

|
)
3arpyauTh Mofenb.... |
l
l

[] MokazbieaTh peaynbTaTbl MTepaLMii

MeToa NoWcKa

@) HbtoToHa

(") CONpsDKeHHbIX [pafHeHTOoB

Pucynox 1 Hacrpoiikn napamerpos npoueaypsl «Ilouck pemenusi» B 3T Excel
s nporpammbI-Tadauubl B 3T Excel ¢ popmynamu uneneBoii pyHkuuu
ONTHMHU3ANHOHHOM 32724 NeS (n=4) u 3-x pyHKIHI1 OorpaHNYeHUI
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MNowuck peweHwns st
YCTaHOBUTD LIENEBYHD AUeiKy: $SAGSS E BbinonHuTb
PaBHOA: () MakcuManbHOMY 3HaueHWd (@) 3HaueHmio: | 1

) MUHMMANBHOMY 3HAYEHWIO
WMameHasn aueiku:

$AB$4:$AB$20

OrpaH1ueHHns:

3aKpbITh

MNpennonoXuTb

MNapameTpbl

$AGED = $AHSS

- HobaeuTb

SAGS6 = $AHS6
$AGS7 = $SAHST7

WN3amMeHuTb

- Ynanutb

BocCcTaHoBHTb

IR

Cnpaeka

Pucynok 2 Oxno npouenyps! «Ilouck pemenuii» B T Excel ¢ BBegeHHbIMHU (hopmyiamu
neseBoi GyHKIUM ONTUMU3ANMOHHOM 3a1a4un NeS (n=4) u 3-x pyHKIUI orpaHuYeHmit

3akaoueHne

B pabore pemieHbl 3amaun  MOJEITMPOBAHUS
TUHAMHUKA N KOPPEIMPOBAHHBIX  IOKa3aTeseH,
Ka)XIbIH U3 KOTOPBIX COCTOMT M3 M 3HAa4YeHWH, T.e.
MOJISITUPYIOTCS. M*N—MaTpULbl, HHTEPIPETUPYEMbIE
KaKk MHOTOMEpHBIE BBIOOpKH oOBema M. Otimuume
JIAHHOTO CII0c00a MOJICTMPOBAHMS COCTOUT B TOM,
YTO MOJEIHMPYETCS HE BEKTOp (KaK IPHUHATO B
Mmeromax Momnrte-Kapno), a marpuma kak exuHOe
nenoe. Bropoe oTmmume - MHOrOMepHas BBIOOpKa
obbeMa M paccMaTpuBaeTcsl Kak M peanu3anuii N-
MEpHOH TIepEeMEHHOW, TP O3TOM /IS BBIOOPKH
oObeMa M HE OMpeneNeH 3aKOH PaclpeleiIeHUs
TeHepaJIbHON COBOKYIHOCTH, U3 KOTOPOTO U3BJIEUCHA
BBIOOpKa oOBbemMa M. 3aro BBIOOPOUYHBIE CpEIHUE,
BEIOOpOYHBIE CTaHAapTHBIE OTKJIOHEHWUS,
BBIOOpOUYHBIE KO3 PULIUEHTHI, BBIOOPOUHbBIE
KO03()(UIMEHTHI AIACTUYHOCTH B TOYHOCTU PaBHBI
3aJJaHHBIM 3HAYCHUSM.

Msr koHCcTpyHpoBanmu OM MIJIPA, o6o3Haumm
MIOCTOSTHHBIE BEJIMYMHBI (LENIbIe, BELICCTBEHHBIE) H
MEpEeMEHHbIE  BEIWYHMHBl  (AETCPMHHHPOBAHHBIC,
ciryqaiiHble OJTHOMEpHEIE), BOCIIOJIb30BAJIUCh
m3BectHbiMu w3 [IM  MIJIPA  ypaBHeHUsIMHU,
paBenctBamu. Heussectnblit Bextop B=(Bi,...,Bn1)"
ko3 durentoB perpeccun u3 13 MJIPA 00bsiBrIH
B O3 MJIPA m3BectHBIM mapamerpoM. [locTaHOBKH
obparubix 3amay (O3 AT'K, O3 MJIPA) senstorcs
HOBBIMH. W3BecTHple  mOmyIsIpHBIE  3a/a4d
MHOTOMEpPHOHM TPHUKJIAJHON CTAaTUCTUKU — aHaIH3
[JIaBHBIX KOMIIOHEHT U MHOXKCCTBEHHBIW JIMHEUHBII
PETPEecCCHOHHBIH aHaIM3, MBI Ha3BAIM NPSMBIMU
3aJadaMu,, a HMCCIENOBAaHUS C HMX NPUMEHEHUEM:
TEOpPEMBI, 3a/add, TPWIOKEHHUS B IPEIMETHBIX
00nacTsX, aTOPUTMBI, KOMITBIOTEPHBIE TPOIPaMMBI,

pe3yasTaThl  PacdeToB IO PpEaNbHBIM JaHHBIM,
BEIBOJIBI, IU()POBBIC 3HAHUS, HOBBIC KIIFOUCBE CIIOBA,-
COCTaBJISIOT HOBOMY HAy4HOMY HAlpaBJICHUIO B
MPUKIAJHOW  cTaTHCTHKE. B pamkax  3Toro
HATpaBJICHUS B JaHHOW cTaTthe pa3paboraHa
CJIOKHAss Maremartnyeckas Monaens: OM MIIPA.
[IpencTouT NpoOBOIUTE TIIyOOKUIT aHATU3 CBSI3aHHBIX
¢ O3 MIJIPA, ¢ O3 AT'K mpobiem. HccnemoBatsb
OOHApy)KCHHBIC  HOBBIE  SIBJICHUS,  OOBCKTHI,
MPOSIBIIEHUS 150, CBOWCTB 51 paspaboTartb
ANTOPUTMHUYCCKHE METONBI  pabOTBl C  HHUMH,
BbIXOAUTH HaA HOBBIC 3HAHUA U TEXHOJIOTUU -
BHAPTyaJbHBIE 0a3pl MNaHHBIX [ |, BUpPTyalbHEIE
nabopatopun. UT0OBI yCHEIIHO H BCECTOPOHHE
OCMBICTTUTh  CYIISCTBYIOIIME B O3THX MOJEIIX
OOBCKTBI,  SBJCHUS,  TNPOIECCBI  HEOOXOAUMO
paccMOTpEeTh ~ BONPOCHI  TPH  TMEpPEexXojae  OT
Oe3pa3MEpHBIX ~ 3HAYCHWHW  Z-TIEPEMEHHBIX K
3HAYCHUSM x’—mepeMeHHBIX (MCXOTHBIX
MEPEMEHHBIX). 34eCh MMEeM MeJ0 C 3HAUYeHUSIMH
CPEIHHUX apU(PMETHICCKUX HE3aBHCHUMBIX M OJHOM n-
1 3aBuCUMOH MepeMeHHOH X =(X1?, ..., Xp-1P,XnP),, €
WX  CTaHAApPTHBIMH OTKJIOHEHUsIMH, C n-1
AIIACTHYHOCTSIMH TIEPEMEHHOHN Xn MO X-TIEPEMEHHBIM
X1,eee0Xn . Xj= X%-%; i=l,...,m,n=1,...,n. D10
TMO3BOJIUT OLICHMUBATH MPUPAICHUSA 3HAUYCHUA Xn IPU
3a]aHHOM TIPUPAIICHUH OJHOW M3 HE3aBUCHMBIX X-
MIEPEMEHHBIX. BBIXOJUTh HA HOBBIC PyOCKH 3HAHUI U
TEXHOJIOTUH.

Bemmie mbr koHCcTpyupoBanmu OM MIJIPA -
0603Ha‘H/IHI/I IIOCTOAHHBIC BCJIMYNHBI (uenme,
BCIICCTBEHHBIE) W  TICPEMCHHBIC  BEIHYHHBI
(meTepMUHHPOBaHHBIE, CIy4aifHbIe OJHOMEpHBIE),
BOCIIOJIb30BAJUCh U3BecTHbIMU u3 [IM  MIIPA
YpaBHCHHSMHU, PaBEHCTBaMH. HEW3BECTHBI BEKTOp
B=(By,...,.Bn1)" Ko3pduuMenTOB perpeccun usz 113
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| ISRA (India) = 1.344

.| ISI (Dubai, UAE) = 0.829
Impact Factor: | g ¢ (australia) = 0.564

L JIF = 1.500

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PUHLL (Russia) = 0.207 | PIF (India) =1.940

| ESJI (K2) =4.102 | 1Bl (India) =4.260
{ SJIF (Morocco) =2.031 |

MJIPA o0bsBumu B O3 MIJIPA u3BECTHBIM
napamerpoM. [locranoBku oOparHbix 3amad (O3
AT'K, O3 MJIPA) myist i3BECTHBIX TOMYISPHBIX 3a1a4
MHOTOMEPHOM TPUKIIATHOW CTAaTUCTHKU — aHaIH3
[JIABHBIX KOMIIOHEHT M MHOK€CTBEHHBIM JTMHECHHBIN
PETPECCHOHHBIA aHANU3 -, UX 33aJa9d Mbl Ha3BaJIU
NpSAMBIMH ~ 33/lauaMU,  SIBISIIOTCS ~ HOBBIMH, @
HCCIICIOBAHUSA  C WX TPUMCHCHHEM: TEOPEMEI,
3a/laud, TPUIIOKEHUS B JPYIHMX MPEIMETHBIX
001aCTSIX, ANTOPUTMBI, KOMITBIOTEPHBIE MTPOTPAMMHI |,
pe3yNbTaThl  PAaCcUYCTOB TIO PCANBHBIM JIaHHBIM,
BEIBOJBI, IH()POBBIC 3HAHUS, HOBBIC KIIFOUEBE CIIOBA,-
COCTaBISIOT HOBOEC HAydHOE HAmpaBlICHHUE B
COBPEMEHHOW MPUKIAJAHONW cTaTUCTHKEe. B 3TOoM
HaTIpaBJICHUU pa3paboTaHHAas B [AaHHON CTaThe
Marematuueckass moaens OM MIJIPA Haiiner cBoe
npuMeHeHne. [IpeacTouT TPOBOAWTH TITyOOKHIA
aHanmu3 cBs3aHHbeix ¢ O3 MIJIPA, ¢ O3 AIK
npoOieMm.

Ipenpiaymuil ¥ MNOCHEAYOIUN YIEHBl psaa
BEKTOPOB 3HAUCHHHA KOA(PPHUIIMECHTOB PErpecCHH
HY)KHO TOIOWpaTh BPYYHYIO U B COOTBETCTBHH C
peanbHBIMU MPOU3BOJICTBCHHBIMH,
MapKEeTHHTOBBIMH, aIMUHUCTPATUBHBIMHU
MEPONPUATHSIMA, OOCCIIC YHBAIONIMX JOCTH)KCHHE
IUTAHUPYEMBIX (PUHAHCOBBIX TNPHPOCTOB 3HAYCHUI
pecypcoB, BioxeHuil. Ecimu Her peanbHOro
MEHEDKMEHTa B 0aHKe 1O  JOCTHIKEHHIO
TUTAHUPYEMBIX 3Ha4eHHH By, ...,0h.1, TO HET MONB3HI OT
MOJICTIbHBIX  3HAYCHUH AIIEMEHTOB  MATPHIIbI
Zmn=[Z1] Z5]. Matpuna Zm=[Z1 | Z,] npu u3BecTHBIX
3HAYEHUSIX CPEAHUX M CTaHIAPTHBIX OTKIOHEHHI
mpeoOpasyloTcss B «peajbHBIC»  3HAYCHUS  C
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eIMHMAIIAMH HM3MEPEHHs IOoKas3aTeliell ¢ HOMEepamH
j=1,...,n. Kaxnmas uudpa B «pealbHOW» MaTpHIle
a/IeKBaTHA PEaJbHOMY 3HAYEHHIO, €CIIM 3HAYCHUS h
Z—TIEPEMEHHBIX YJIOBJIETBOPSIOT CUCTEME ypaBHEHUI
(*). Ilpu 5TOM MpaKTHUYECKHUE PEIICHHUS TI0 TPUHATHIO
MPEIBIIYIETO 3HaYeHHUs U TIOCIIEYIOIEro 3Ha9eH s
JOJDKHBI ~ OBITH ~ TIOJIBEPIHYTBI  BCECTOPOHHEMY
aHanu3y. YToObI OCMBICIUTH H3ydaeMble B 3THX
MOJIEIISIX OOBEKTHI, SBICHHS, IPOLIECCHl HE0OX0JUMO
paccCMOTpeTb ~ BONPOCHI ~ IpH  Hepexoie  OT
0e3pasMepHBIX  3HAYCHUH  Z-IEPEMEHHBIX K
3HAYECHUSIM x’—TIepeMeHHbIX (McxomHBIX
MIEPEeMEHHBIX) C Pa3MEPHOCTSMHU. 31eCh IMPEACTOUT
HaM UMEeThb [JIeJI0 C 3HAYCHUSIMH  CPEIJHUX
apu(METHISCKINX HE3aBUCHUMBIX M OJHOW n-1
3aBUCHMON mnepeMeHHON Xp=(X1%?,...,Xn1P,xnP),, ©
UX CTaHAAPTHBIMH OTKIIOHEHUSIMH, C  n-1
JJIACTUYHOCTSIMH MEPEMEHHOM Xp MO X-TIEPEMEHHBIM
X1yeeeoXn . Xij=XOiijj i=1,...,m, j=1,...,n. 910
T103BOJIMT OLIEHUBATH MPUPAILEHHUE 3HAYECHUS X n IPU
3aJJaHHOM MpUpaIieHHN 3HAYCHHMS OJTHOM
He3aBUCUMO X'-TlepeMeHHOI.
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ABIICHUS,, OOBEKTHI, INPOSBICHHA WX CBOWHCTB U
pa3paboTaTh anropuTMHYECKHE METOIBI PabOTHI C
HUMH, BBIXOJUTH HAa HOBBIE pyOEXHM 3HAHUN WU
TEXHOJIOTHIl- BUpTyalbHble 0a3pl JaHHBIX [14],
BUpTyansHble aboparopuu [13]. Ilpakrtudeckn
BAKHOM 3ajayeil sBISETCS HUCCIEJOBaHUE CBS3EMl
K03huIHeHTOB dMacTUYHOCTH  6=(XPn/XP)Bj ¢
Koapdunmentamu perpeccun Bi,...,Bn1.
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COLUAJIBHOE ITPOI'HO3UPOBAHUE KAK TEXHOJIOI'MSI MAHUITY JIAALINA
OBINECTBEHHBIM CO3HAHUEM

Annomauusn: B cmamve océeujeHa 603MONCHOCIb OYEHKU (PEHOMEHA NPOSHOUPOBAHUSL KAK COYUALbHO-
NCUXON0SUUECKOU MEXHONI02UU MAHUNYIUPOBAHUs. OVOywum, a He npedckaszanus 0Oyoywezo. Ocywecmenena
unmepnpemayus mesuca JJrooma-Kyaiina 6 konmekcme uccie008anus npoehosuposanus. Ommeueno, 4mo npoeHos
cam no cebe Modicem OKA3AMbCs MeM YMBEPHCOeHUeM, KOmopoe He cledyem Oonposepeamv. Dmo Modicem
npueecmu K aKmusayuu maxkoli KOZHUMUBHOU OWUOKU, KAK CKIOHHOCMb K noomeepicoeHuro. Ymeepowcoaemcs,
YUMo 4eno6euecmen 6NOIHE MONCEM OMHOCUMbCS K COYUAIbHOMY NPOSHO3Y, KAK K NCUXOL0SUYECKOU MAHUNY YU

Knroueevie cnoea. axmopno-cemeeass meopus, KOSHUMUGHbIE OWUOKY, 0bWecmeeHHoe CO3HAHUeE,
NPOSHO3UPOBAHUE, CUCTNEMHBIL N00X00, me3uc [Jiocema-Kyaiina, agpgpexm npussasxku, sgpgpexm odxrcuoanui.

Introduction.

CoBpeMEHHOE pa3BUTHE  TEXHOJOTMYECKOTO
nporpecca CYILIECTBEHHO YCIIOKHSCT
B3alMOOTHOILCHUSI B  COLMAIBHBIX  CHCTEMaX,
OPUBOAUT K  (OPMHPOBAHHIO CIOHTaHHBIX U
HEYIPABISIEMBIX IPOILIECCOB, PE3YNBTAaTHl KOTOPBIX
CJIOKHO TIPe/ICKa3aTh B JOJITOCPOYHOH MEPCHEKTHBE
pasBUTHS couuyMa. B CBA3M ¢ OSTHM IOHSTHE
«COLIMAJIbHOE TIPOTHO3MPOBAHME» IOCIECACTBUI TeX
WIM MHBIX IPOEKTOB OOLIECTBEHHOTO pa3BHTHS
npuoOpeTaeT HOBYIO OCTPOTY. DTO CBSI3aHO C TeM
(l)aKTOpOM, YTO COIMAJIBHBIC TCXHOJIOTMHU HCU3MCHHO
3aTparuBaloT cdepy He TOJNBKO MaTepHaIbHBIX
npeoOpa3oBaHuii, HO W CUCTEMY OOIIECTBEHHOTO
CO3HaHWs,  COLMANBHBIX  OTHOLICHWH,  cdepy
HeHHoCcTe. B cBsBM ¢ 3TUM  CONMAIBHO-
NICHXOJIOTUYECKOW Hayke HeNpOCTO OJHO3HAYHO

OTBETHUTH Ha BOIIPOC, YEM SIBJISICTCS CaMa TEXHOJIOTHS
COLIMATBHOTO MPOTHO3UPOBAHUS: NIPEIBUICHUEM WU
MaHUMYJISATUBHBIM HaBA3bIBAHUEM OyyIero?

Materials and Methods.

Ha mpo6ieMe conmanbHOTO MPOTHO3WPOBAHUS
B IIEJIOM 3a0CTPSAIOT CBOE€ BHHMAaHHE TaKHe
coBpeMeHHble uccienosareny, kak II. Tums, H.
Tane6, f. bap-SIm, I'. T'urepenuep, [l. Kaneman u
np. Tak, Ilutep Tuiab oTMeyaeT, YTO MPOTHO3BI,
KOTOpBIE OBIIM CZETaHbl IO Pa3BUTHIO TEXHOJIOTHH B
ronel mociie || MupoBoit BOWMHBI, B 3HAUMTENBHON
Mepe He ONpaBAaluch. [IpHYWHON 3TOTO CTallo, Mo
MHEHHIO YUYEHOTO, HenpeacKa3yemoe
nepepacupeieficHne pacXoloB W3 HAyYHOH B
conmanbHylo chepy. Hanpumep, B Hauane XXI Beka
ManxeTTeHCKHI TPOeKT Jake He MOIydnsI OBl cBOE
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HadJayio, MoToMy 4to mojurhyeckas cucrema CIIIA
TaKOBa, YTO HE PEIIMTCA COKPATHTh OFOJKET Ha
3/IpaBOOXpaHEHHE, qTOOBI BBICBOOOJUBIITHECS
cpencTBa HWHBECTHPOBAThH B KpYITHBIC
6I/IOTeXHOHOFI/I‘IeCKI/Ie WIIn WHXCHCPHBIC TIPOCKTHI
[1]. Homxox Haccuma Tanmeba CKOHIIEHTPUPOBAH HE
TOJIBKO Ha KPUTHKE TPOTHOCTHYCCKOW METOI0JIOTHUH,
KOTOPOH TIONB3YIOTCSA COBPEMCHHBIC HAyJYHBIC H
(huHAHCOBBIE COOOIECTBA, U KOTOPAask HE YUUTHIBACT
YCTOHYMBOCTH COLMANBHBIX CHCTEM IO OTHOIICHHUIO
BIUSIHUS HAa HUX HETaTUBHBIX (akTOpoB. JlaHHEIH
MOJIXOJ TAaKK€ KPUTHKYET TOJUTHYECKYIO CHCTEMY
CIIIA, xoropas mpoOOJDKaeT MNOANEPKUBATH U
CO3/MaeT yA3BHMBIC, XPYIKHE, BCICACTBHC HAIHYHS
HETaTUBHBIX (DaKTOPOB, COLMAIBHBIE HHCTUTYTHI,
4YTO YCUJIMBAET HEONPEAeIeHHOCTh Oyayiero [15, c.
22, 113]. Hoxxox H. Taneba yacTH4HO mepeceKaeTcst
¢ wuccaenoBanusmMu [anwdns Kanemana u [[pHa
Apmwnre, KOTOpBIE H3y4aroT BITUSTHHC
MICUXOJIOTHYECKUX (PAKTOPOB HA MPUHITHE PELICHUH.
Cpenu Takux (PaKTOpPOB JaHHBIC HCCISIOBATEIH
BEIJICNISFOT KOTHATHBHBIC OIIUOKY MIIH KOTHUTHBHEIC
IBPUCTHKH, MIPUCYIIIHE 9eJI0BEKY. Ion
KOTHUTHBHBIMHU ommOKaMu TTOHUMAIOTCS
CHUCTEMATHUYECKHE OTKIOHCHHS B CYXICHHSX IMpH
ompeeNeHHbIX obcrositenbeTBax [14]. Hampumep,
SpQPEeKT TPHUBS3KH  MMOKAa3bIBAaeT, YTO  JIFOIH
BBIpAa0ATBIBAIOT ~ CYXJAEHUS, CO3JAa0T  OIICHKY,
MPOTHO3 Ha OCHOBAHWHM KaKOW-THOO HaYaIbHON
BCJIMYUHBI UM 3HAHUA. I[aHHLIﬁ O6’beKT WU 3HAHHUEC
MOTYT OBITH CKOHCTPYHPOBAHBI JHOO YMBIIUICHHO,
00 HEYMBINUIEHHO. MOXHO B CBSI3U C 3TUM
BCIIOMHHUTh, 4YTO Bce MaremaTuku B XIX B.
BOCIpUHUMAIH TMOCTyaarT EBKkiuma o TOM, dTO
nmapajic/ibHble MpPsSMbIE HE IICPECEKAIOTCA  Kak
HEOTIPOBEP)KUMOE 3HAHWE, W Ha OCHOBAaHUH 3TOTO
OpoayLupoBalld  CBOM  MbIcid, 1oka [aycc,
JloGaueBckuii, Puman wu papyrme He [IOKa3alu
00paTHOTO, CO3MABIIA HECBKIUIOBHI TCOMCTPHU, B
KOTOPBIX TapauleTbHbIE TPSAMBIE TMepeceKkaroTca. B
MAaHHOM Cllydae I[OCTyJaT O MapauieIbHOCTH
MpsSIMBIX TpejcTaBai kak npussiska. [I. Kaneman tak
WLTIOCTPUPYET 3 HEKT IPUBA3KH: HA BOIPOC, KAKOH
MmpoleHT adpukanckux crpan Haxojurcs B OOH,
HCCIIeIOBATEeNbCKasl TPYIIa, KOTOpas B KadecTBE
OTNpaBHOM Touku modydmwnia uucno 10, pama
cpeqauii  mpomeHT 25%, B TO BpeMsa Kak
HCCIICIOBATENBCKAsl TPYIIa, KOTOpas B KadecTBE
OTHpPaBHOM TOYKKM Tomy4dmwia uyucio 45, npama
cpennuii mpoueHt 65% [9, c. 29]. B xkauectBe
s¢dekra MPUBSI3KK MOT'YT BBICTYNAaTh U PE3yJIbTaThI
MPOTHO30B. B CBS3M ¢ 3TUM TICHXOJOTHYECKH
MPOrHO3 MOJXKHO pacCMaTpUBaTh HE TOJIBKO Kak
MPaKTUKy TpeABHICHHUS Oyaymero, HO U Kak
MPaKTUKY HaBs3bIBaHUA Oynymiero. B nonomHeHue k
stomy, Jl. Apudne, KOMMEHTHUPYS pe3ylbTaThl
SKCTIICPUMCHTOB, TPOBEACHHBIX U HWCCIICIOBAHUS
a¢dexTa 0KUIAHUS, OTMEUYAET, YTO JIFOH, KOTOPhIM
3apaHee COOOINAOT ONpENeNIeHHYI0 HH(OPMAIHIO O

MIPEICTOSIIEM COOBITHH, C OOJBIION BEPOSTHOCTHIO
COIJIACATCSl C  TPEJIOKEHHBIM IPOTHO30M  HE
MOTOMY, YTO WM TaK IIOACKa3bIBAeT COOCTBEHHBIH
OTIBIT, @ IOTOMY, YTO OHHM HAYMHAIOT 3TOTO OXKHIATh.
OmHako Jefmo Ha 3TOM HE OCTaHaBIHBAETCS,
MOCKOJIbKY ~OXKHMJAaHUSl HAauynHAOT (OPMHUPOBATH
CTEpPEOTUNIBI,  KOTOpbIE  TPEJCTaBISIIOT  CO0Oit
CrocoOBI KaTeropu3anuu nH(pOpMaIH,
HanpaBJIeHHOW Ha IIPOTHO3MPOBAHME OYIYIEro
OTIBITA.

Ilpy o>TOM HEOOXOAMMO OTMETHTH, YTO
CTEpPEOTHTIBI «PabOTAIOT», 3aXBATHIBAs BE CTOPOHEI.
HccrienoBanue CTEpEOTHNIOB IMOKA3bIBACT, YTO HE
TOJIBKO JIFOJI pearupyroT HHaue, UMesi CTEPEOTHII 110
OTHOUIEHUIO K OIPEJECIICHHOM TpyIIe JI0AeH, — cama
oTa IpyIlla HayuHaeT [eHCTBOBAaTb MHA4Ye, €CIU
3HAaeT, KAaKOW SPJIBIK BBIHYXKJEHa HOCHTH (B
TICHXOJIOTHH JUISL 3TOTO CYIIECTBYET OCOOBIH TEPMUH
— (huKcHpOBaHWE YCTAHOBKH, «IIPAWMHHT»)[8].

CyuectByeT BO3MOYKHOCTb OLEHUTD
BBIIICYKA3aHHBIC MPOOJIEMbI C TOYKH 3PEHHS
CHUCTEMHOIO MOAX0J1a. Janubiit MOAX0J

NpeycMaTpuBaeT  pacCMOTPEHUE  SIBJICHUS B
KOHTEKCTE, ¥ 3TO JENACT CUCTEMHBII MOAX0] OJAHIM
U3 HWHCTPYMEHTOB IIPOTHO3MPOBAHUS, ITOCKOJIBKY
KOHTEKCT MOXHO U3MEHSATb HE TOJBKO B
MPOCTpPaHCTBE, HO ¥ BO BpeMeHH. Ecmu B
MPOCTPAaHCTBE €CTh BO3MOXHOCTh JIBUTAThCS OT
MOJCHCTEM K HaJACHUCTEMaM M HaoOOpoT, TO BO
BPEMCHHU JABHMKCHUC MOXKET OCYIICCTBJIATHECA TOJIBKO
[0 CXeMe MpoIIoe — HacTosmee — Oymyrmee.
Bynymiee B 9TOM ciiydae HMeeT pa3IndHyIo TIyOuHYy,
WM TIOCNIEICTBUS PAa3HOTO TMOpsiIka (TocnencTsus |-
ro TopsaKa, 2-TO TOPsAAKa, 3-TO, N-TO TOPSIKOB).
Hampumep, ecnu 4esioBek KOro-TO B KakOM-1mOo
CUTYaIlH OJI0JICET, TO CJEACTBHEM |-ro mopsaka
MOXeT ObITb ero mnodesa W yIOBOJILCTBUE OT
COJIICSTHHOTO, CJIEACTBHEM 2-TO MOPSAIKA MOXKET OBITh
CHUTYaIWs, KOTJa MOOSKACHHBIH 1TOIacT 3asiBJICHNE B
MOJIMIUIO, U 3TO YK€ HE TaK MPHUATHO OOEANTEIO, a
CJIC/ICTBHEM 3-TO mopsiika OyIayT BpeMs U pecypchl,
KOTOPBIC HCO6XO)II/IMO IOTPAaTUTh Ha
yperynupoBaHue TOJo0HO# curyanuu. WHTEpecHO
B3MNISIHYTh Ha J(deKT 0XugaHuil B KOHTEKCTE
uccnenoBanuid I'peropu beitTtcona, rae onvcaHHbIN
3¢ QeKT MOXKEeT BBIIAAETh KaK MaHUIYJISATHBHAS
cTpaterus oopazom Oyaymiero. B nmekiun «Kpusuc B
skoyorun pasyma. Ot Bepcanst 1o kubepnernkm» I
BeitTcon nokazai, kak xenanue npekpatuth [lepByro
MHUPOBYIO BOWHY M HEBBHINIOJHEHHE TeX OOCIIaHWH,
KOTOpbIE OBLIM MPOBO3IIIAIIEHBI COIO3HUKAMHU TIEpe
T'epmanueii, npuBean B KOPOTKOM NEPCIEKTHUBE K
JKeJIaeMOMY Pe3yJIbTaTy — MHUPY, HO B JIOJITOCPOYHON
MEPCIIEKTHBE BBEPIIM YEIOBEUECTBO BO Bropyro
MHUpOBYIO BOWHY. B nmanHOM ciydae oOenianus,
KOTOpbIE  COIO3HMKM Janu  ['epMaHuu,  ObuUTH
apdexkToM OXHIAHUH, HO TakuM 3PdexToM,
KOTOpBIA OBLT CYIIECTBEHHO HM3MEHEH BO BpeMs
Bepcanbckoro koHrpecca.
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I'. beliTcoH B cBsi3u ¢ 3TUM nuiier: «Ecnu Bel
4TO-TO  Oo0emlaere CBOEMY ChIHY, a IIOTOM
OTKAa3bIBAETECh OT CBOMX CJIOB, U IIPH 3TOM CHTYaI[Hs
BKJIFOUCHA B PAMKH BBICOKMX 3THUECKUX MOHSTHH, TO
BbI, BEpOSITHO, OOHAapYyKUTe HE TONBKO TO, YTO OH
OYeHb 30JI Ha Bac, HO TaKXKe M TO, YTO €ro
MOpPAJIbHBIC MNPUHOUIIBI ACTPAAUPYIOT, IIOKa €ro
YYBCTBA OCKOPOJICHBI Bamled HENOpPSIOYHOCTHIO.
Jeno He TonbKO B TOM, uTO BTOpas MupoBas BoliHa
— €CTECTBEHHBI OTBET HAIWH, C KOTOPOH 000ILIHACH
MOJOOHBIM 00pa3oM, 3HAYMTENBHO BaXKHEE TO, UTO
[OCJIE TAaKOTO OTHOLICHUS JEMOpalN3alii HalUH
cieioBao oxuaathy [4, c. 317].

PasBuBas JaHHYIO MBICJIb, MOXHO IIPU3HATh,
YTO €CIIM y KOro-mnbo BO3HHMKHET JKEIaHHe
IICUXOJIOTNYCCKU CJIOMAaThb Halumo, TO TakKas
TexHoyorus yxe rorosa. K. FOur B nnaTepBrio 1938
rojia MoKasaj, 4TO IMOSBJICHHE TaKkoW (Hryphl, Kak
I'mtiep, OGBUIO MOYTH 3aKOHOMEPHBIM IIPOIIECCOM,
KOTOpBI «Gamyctunu» B 1919 1. mpu yHmkeHUH
I'epmannun Ha Bepcamsckom konrpecce. K. FOHT
HAacTaWBaeT B CBA3M C 3THM, YTO JJISI TOTO, YTOOBI
CTaTh  JUKTaTOPOM, M0  BHYTPHCEMEHHBIX
mpo0ieM, Ui 3TOTO HEOOXOAWMBI TPaBMaTHUECKHE
COOBITHS, KOTOPBIE 3HAYUTEIBHO NMPEBOCXOIHMIN ObI
MacmTad 0JTHOW JTUYHOCTH WK ceMbH [ 16].

Kaxpgoe coOblTHE  WMeeT  TNpPHYMHY U
MOCJIEACTBUA, W HUX HYXHO MNPOCUYHUTHIBATL IIPU
npuHATHN penieHni. [TockonbKy TO, 4TO KakeTrcs
[O3UTUBHBIM B KOPOTKOH IEPCIEKTUBE, MOXKET
TaKOBBIM HE 0Ka3aTbcs B J0IAroCpodHoi. Ilpumepsl,
NPUBE/ICHHBIE  BBINIE, KAcaloTCi HE  TOJIBKO
CeMEHHOro MPOTUBOCTOSIHUS WIIM BOCHHOTO JieNa;
OHH 3aTparuBaloT MOYTH BECh CHEKTP YEIOBEUECKOI
JCATCIIBHOCTH OT MEXKJIMYHOCTHBIX OTHOIIEHUH 0
npobiem B 00pa3oBaHWM, MEIULMHE, 3KOHOMHKE,
TEXHOJOTHUAX U T. 1.

B cBs3u ¢ 3TUM mpoBeneM elie OAWH IIPHMED,
KOTOPBI ~ JIEMOHCTPHPYET, K UYeMy IPHBOAUT
HEe)KellaHue NpeaBuieTs Oyaymiee. BypHoe pasBurue
(hapManeBTHYECKOM WHAYCTPUM TIPHUBEIO K TOMY,
qTOo MeIUIIUHA cMorJia HOGOpOTB SIUAEMHUHN
(cmexpctBue 1-ro  mopsAmKa), HO OJHOBPEMEHHO
pa3BUTHE JICKAPCTBEHHOW HWHIYCTPUH YBEIMYHBAET
3aBHCHMOCTh JIIOJIEH OT MEAWKaMEHTOB, OCJA0sIeT
X UMMYHHUTET (ciencrtBue 2-ro mopsiaka). B to xe
BpeMs (apMaleBTH4ecKass HHAYCTPUS BEHET CBOIO
«TOHKY BOOPYXEHHH» C BHUpYCaMmH, KOTOpbIE
aJaNTUPYIOTCS,, M3MEHSIOTCSI W CTAHOBSTCS elle
cunbHee (cmexctBue  3-ro  mopsiika).  MOXHO
OXHuagartb, YTO B 6yz[ymeM MeOUIIMHAa CBOUMMU
OnmaruMM  HaMEpeHHsSIMH TIPHBEAET K CO3MaHHIO
Kakoro-imbo CBEPXMOIIHOTO BHUpYCa, KOTOPBIH
OyZeT coBceM He MPOCTO MOOeauTh (CieacTBue 4-ro
HOPSIZIKA).

CoBpeMEHHOE  NPOTHO3UPOBAHHE  Pa3BUTHUS
OOIIECTBEHHOTO  CO3HAHUS ~ TAaKXKE  HAIPSMYIO
YBSI3aHO C BOIPOCOM O TMOPSIKE pEe3yJIbTaToB.
IIpumep ¢ Teppopuctudeckumu arakamu B CIIA 11

ceHTA0pss 2001 MOXeT SBIAThCA WILTFOCTPALIUCH
TOro, Kak OBUIM YyYT€HBl M CIIPOTHO3HPOBAHBI
HOPSIIKA pEe3yIbTaTOB. Bcnenctue
CKOOPJMHHUPOBAHHBIX aTaK, OCYIIECTBICHHBIX AJb-
Kammoit ©Ha BceMupHBII TOProBBI LEHTP W
Ilenraron, moru6io oxojo 3000 mromeii. Ilocne
3TOTO MOJABIsIONIEe OOJBUIMHCTBO aMEPUKAHIIEB
mepecesio 3a pyinb aBToMoOwmiei (cinencrteue 1-ro
nopsaka). PocT WHTEHCHBHOCTM JBMXKEHHS Ha
Joporax HWMeNl TeJalbHble MOCIeACTBHA. B
CpaBHEHMM C arakod Ausb-Kauabl KOJU4eCTBO
JOPOXXKHBIX ~ NPOHMCHIECTBUH  CO  CMEPTEIbHBIM
MCXOJIOM OCTaBAJIOCh BOJIM3M CpPEeJHEr0 3HA4YCHUS 3a
npeasIaymue math et ¢ 1996 no 2000 roga. Ognako
B TeueHHe 12 wmecsmeB mocie 11 ceHTAOps
KOJINYECTBO TAKUX JOPOXKHBIX MHIUIEHTOB B MECSI
MPEBBICHIIO CPEJHEE 3HAUCHHE 3a MPEBIAYIINE IISTh
net. B nienom 3a rox 1600 amepukaHIieB TOruoiIo0 Ha
JOpOTax TOJBKO MOTOMY, UTO MPHHSUIN PEIICHHUE «HE
PHUCKOBaTh», TO €CThb HE JieTaTh Ha camosierax [7]
(cmemctBue 2-ro  mopsiaka).  Teppopuctsl 11
ceHTs0pst 2001 HaHOCAT yHap ABaXKABI; IEPBEIA yaap
(cam TepakT) BHUAAT Bce, a BTOpPOH yxdap
(mocmencTBusl TepakTa) HE 3aMedaeT HHUKTO. Ycama
6eH JlaneH oJtHaX bl C YJOBOJILCTBUEM OTMETHII, KaK
MaJlo JEHer OH IOTPaTWI Ha TO, YTOOBI HAHECTH
CHIA Takoif orpomHblli ymepd: «Anb-Kanmay
moTpatwia Ha 3Ty artaky 500 ThIc. MoJIIapoB, a
AmepHKa B LIEJIOM IOTEpsUIa — IO CaMbIM HHU3KHM
mojcuertam — Oosiee 500 mupa. I0/UTApPOB, TO €CTh
Kaxaplii pommap «Ans-Kammer» Hanec  ymepd
AMepuke Ha OAWH MWUIMOH JojutapoBy [7]. Ho Ha
ATOM 3HA4YCHHE TEpaKTa HE 3aBEepIIMIOCh, TaK Kak
ObUTM eme MOCNIeACTBHA 3-TO U 4-TO TOPSIKOB.
CnenctBueM 3-ro  HOpsiiKa CTajJ0 BTOP)KEHHE
MEXAYHApOAHOW KoaluuuoHHOro apmuu B 2001
rogy B Adranucrad u B 2003 rony B Hpak, 4ro
MIPUBEIIO K JUTUTETEHBIM BOOPYXEHHBIM
koHpmukram. CrnencrBuem 4-ro TOpsAKa craja
ApabOckasi BeCHa — psifi PEBOJIIOIMMA, OXBATHBIIHX
ctpanbl bmkaero Boctoka. Ilpuuem ciencreue 4-
ro TOpsIKa MOXHO OTHECTH B OIpEICICHHOU
CTEIICHN K COIMATEHO-TICHXOJIOTHYECKUM
TEXHOJIOTUSIM YIpPaBIeHUS XaocoM. B cBs3u ¢ 3TuM
HY)XKHO OTMETHUTb, YTO N0 cioBaM ManHa CTuBeEHa,
«HaCTOsIasl LIEHHOCTh TEOPUM Xaoca HaXOAUTCS Ha
BBICIIEM YpOBHE — B cdepe HaIMOHAILHOU
cTpaTerud. Xaoc MOXET MW3MEHUTb METOJ, C
MOMOILIBIO KOTOPOTO MBI paccMaTpuBaeM BeCh
CIEKTP UENOBEYECKMX B3aMMOOTHOIICHWH, M B
KOTOPOM BOWHA 3aHUMaeT JHIIb 0C000€ MECTO.
MexnyHaponHass cpefa SBISETCS IIPEKPAcHBIM
MIPUMEPOM XaoTH4ecKol cucteMsl» [11]. Bo3moxHo,
YTO TEXHOJOTUS  YNPaBICHUS  XaocoM  Oblia
peanu3oBaHa B IIPOLECCE CaMHUX pEBOJIOLUI B
crpanax bmmkHero Bocroka, koTOopble, B CBOIO
ouepenb, OBUIM  CIEICTBHEM  OKOHOMHYECKOTO
kpusuca 2007 rona.
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Uccnenosatens fAnup bap-SIM mnokasan, yto
TEeCHbIE  B3aUMOOTHOUIEHHS MEXIYy CTpaHaMH
BOCTOYHOTO MHUpa IPUBEIN K TOMY, YTO AEHCTBUS
OJTHOHM CTpaHbl OYEHb OBICTPO PacHpPOCTPAHMIMCH HA
Jpyrue, TpUYeM CaMbIM  pa3pyIIUTEIBHBIM U
HEOXKHUAAHHBIM crioco0oM. «Koraa ppIHOK UITOTEKH U
PBIHOK akiui pyxHya B 2007 romy, A€HBIU U3 3THX
PBIHKOB IOUIIM Ha TOBAapHBIH PBIHOK, BKIIOYAs
TOBaphl CENbCKOTO XO3fAHCTBAa H MUY, YTO
CIOCOOCTBOBAIO POCTYy LIEH Ha €Iy BO BCEM MHpPE»
[3], u uTo BBI3BANIO peBOIONUM B TyHHCE U APYrux
ctpanax bmmxaero Bocroka B 2010 roxy, a Takxe
MIPUBEIIO K AIUTEIBHOMY KOH(IHUKTY B CHpHH.

B OTHOILIICHUU HOBEHILIEro pa3BuUTHUA
0O0IIIECTBEHHOTO CO3HAHUS Poit Kypuseiin
MPOTHO3UPYET,  YTO  TEXHOJIOTHH  «ILECTOTO

TEXHOJIOTHYECKOTO YKJIa/la)» COBEpIIAT IPOPHIB BO
Bcex cdepax uenoBedeckoil >xu3HH. boiee Toro,
YYEHBIH BHIUT TOJBKO MOJIOKHUTEIBHBIE M3MEHEHUS
U TIOCIHEACTBUS B OTOH BBICOKOTEXHOJIOTMYHOM
peBomtoru. B cBoeit cratee «Kak co3maTe pasym»
OH KPHUTHUKYET OTPAaHWYCHHOCTH YEIOBEYECKOTO
HEOKOpTeKca (HOBBIX 001acTell KOpbl TOJIOBHOTO
MO3Ta, KOTOPBIE V¥ HU3IIUX MICKOIHUTAOIINX TOJHKO
HaMEUEHBI, a YEJI0BEKa COCTABIISAIOT OCHOBHYIO UacCTh
kopel. HoBast kopa pacrmoyaraercs B BEPXHEM CIIO€
MONyIIapuii ~ Mo3ra, WMeeT  TommuHy 24
MWIIIMETpa ¥ OTBEYAaeT 3a BBICIIME HEPBHBIC
(DYHKIUHU — CEHCOPHOE BOCIIPHUSATHE, BEHITIOITHEHHEC
MOTOPHBIX KOMaH]], 0OCO3HAHHOE MBIIIICHUE U PEUb).
Cornacao P. Kyprgseiury, HeoxopTekc 00g3aTenbHO
JIOJDKEH OBITh  JIOTIOJIHEH €ro  HMCKYCCTBEHHBIM
JIBOMHUKOM, YTO JACT YeJIOBEYECTBY BO3MOXKHOCTH
Bce  JemaTb  ropaszio ObIcTpee: JyMaTb,
(anraszupoBatb, yuutbcs W T.A. [2]. Ilo MHeHuro
YYEHOT0, JaHHBIA MPOTHO3 B KOHIIE KOHIIOB JIOJDKEH
BBIpa0OTaTh B JIIOJSIX MOJIOKHUTEIHHOE OTHOILIEHHE K
TaKOMY BBICOKOTEXHOJIOTHIHOMY Oynymemy,
KOTOPOE OXKUAET YEJIOBEUECTBO B paMKax «ILECTOTO
TEXHOJIOTHYECKOTO YKJIaZa.

OpHako, 10 HaleMy MHEHHIO, 3/IeCh HE yUTCHBI
T€ W3MEHEHHS B IIEHHOCTHBIX acIleKTaX, KOTOpHIE
OyIyT CONMPOBOXAATh PEAN3aIUI0 MIIH BO3MOXKHYIO
peanu3aiuio JaHHOTO NPOrHo3a yenoBedecTBoM. Kax
OBITh, B YAaCTHOCTH, C II€pEMEHAMH B MOPAIBHO-
STUYECKHX LEHHOCTAX, KaK OyleT MEHSAThCS PHIHOK
Tpyda, Kak OyIeT MEHSThCS 3aKOHOJATENbCTBO?
IepBble maru yxxe peaausyrorcs [6], HO JOCTaTO4HO
mu ux? Kro Oymer WMerp AOCTYn K MOAOOHBIM
TEXHOJIOTHSAM — BCE IIIOOWM WK H30paHHOE
MEHBITUHCTBO?

B cBs3M ¢ NIPOTHOZMPOBAHMEM COIHATBHOTO
CO3HaHMsA HEOOXOIMMO CcKazaTh O BBEIpalOOTKe
HOBEHIIero Hay4dyHOro 3HaHWsA. Mumens Kamion
yKa3bIBaeT Ha /IBa I10X0/1a, WX crioco0a BEIpabOTKH
HaydyHOTO 3HaHus. IlepBbIl moaxon Ipeanosaract
B3TJIS11 HA 3HAHUE KaK COLMATIbHO aHTaKUPOBaHHBIN
npoAykT. Bropoil mnoaxon sBisi€TCS ClEACTBUEM
WU3YyYeHHMsI caMoro OOBEKTa COLHANBHBIX HayK,

KOTOPBIII KOHCTPYHPYETCSI B PaMKax OTIPeIeICHHBIX
cereil B3aMMOOTHOIICHUH, (QOPMHUPYEMBIX MEXIy
HCCIIeIOBATEIISIMHA M COITMANIbHOM crctemoit [12]. Bo
BpEeMsl  HMCCIICJIOBAHUM, OKCIIEPUMEHTOB YyYeHbBIC
MPOM3BOAAT 3HAHHS B BHIAC TIPapHKOB, MOJICICH,
ApTUKYJIUPYs CIIOKHYIO CETh B3aUMOOTHOIIEHHWH B
COIMAJIbHBIX CUCTEMAX pasHOI'o THUIIA. OTH ceTH WIHN
JIPYTUMH CIIOBAMH aKTOPHO-CETEBBIC CTPYKTYPHI, 11O
MHeHuto M. Kamiona, Moryr He  TOJbKO
pacrpocTpaHsITh 3HAHMUS, OHH o0mamaroT
CIIOCOOHOCTBIO B ONpEAENEHHBIX MeECTaX CeTer
MOJTy9aTh C HUX OIpeaeNeHHble Broas! [12]. BpyHo
Jlatyp uper nansmie M. Kamnona, mokasbiBas, 4To
TaKUMHU MECTaMH, B KOTOPBIX NepedopMaTupyroTCs
CBS3M MEXKOY YYaCTHHKAM  aKTOPHO-CETEBBIX
CTPYKTYp, SBISIOTCS Jaboparopun. B kauectBe
nmpuMepa oH aeMoHcTpupyer pabdoty Jlym Ilacrepa
O M3YYCHHIO CHOUPCKOM s3BHI [S].

Ha CETOIHAIIHUH JIEHb TaKAMH
YUPEXKICHUSIMH, KOTOpbIE HE TOJBKO OTKpPBHIBAIOT
HOBOE€ 3HaHHWE, HO U  OOECIEYMBAIOT  €ro
3¢ GEKTUBHYIO IUPKYISAINI0 U MAaHHUITYSIIIHIO UM B
COLMANIBHBIX ~ CHCTEMaX, Kpome JiabopaTopui,
SIBIISTFOTCS] aHANWTUYECKUE IEHTPHL. 3HAHUS, KOTOPHIE
OHH CO3JIAI0T, IPEJCTABIAIOT COOOH COBOKYITHOCTD
SKCTpamosiuii B Oyxymiee, KOMIBIOTEpPHBIC
nporpamMmbl, — oOecrieduBaroniye  nporHos. Ha
NCATCIIBHOCTD TaKUuX AHAJIIUTHUYCCKUX IECHTPOB
WHTEPECHO B3TJSHYTh C TOYKH 3pEHHS Te3uca
Mroama-Kyaiina OTHOCHUTEJIBHO CTpaTeruu
MICHXOJIOTHYECKOW MaHUIyasanun. COTJIacHO 3TOMY
YTBEPXKJICHHIO, IPH JOCTaTOYHOM BOOOpaKCHUHU
mobas Teopusi (HEBaXXHO, COCTOWT OHA W3 OJHOTO
YTBEPXKICHNS WIN W3 HECKOJBbKHX) BCETAa MOXKET
ObITh  crmaceHa  OT  ONPOBEPXKEHMs,  €CIH
COOTBETCTBYIOIITMM  00pa3oM  KOPPEKTHUPOBAThH
KOHTEKCT 3HAHWH, C KOTOPBHIM JaHHas TeOpHs
ces3aHa. [lo cmoBam Y. Kyaitma, «roboe
YTBEPXK/ICHHE MOKET COXPaHSTh CBOIO MCTHHHOCTH,
eCIIi TONTH Ha pEIUTENBHYI0 MepepaboTKy TOH
CHUCTEMBI, B KOTOPOW 3TO YTBEPXKICHUE CYIICCTBYET

W HaobopoT, 1Mo TOH e NpUYMHE HHU OJIHO
VIBEp)KICHHE HE MMEEeT HWMMYHHTETa OT €ro
BO3MOHO# mepeotieHkm» [10, ¢. 152].

Tesuc rooma-KyailHa MOXXHO paccMOTpETh B
KOHTEKCTE IPOTHO3MpOBaHMA. [Ipenrnosioxum, d4To
MIPOTHO3 SIBJIIETCSI TEM YTBEP)KICHHEM, KOTOpPOE HE
cienyer omnposepratb. JlaHHBI NPOTHO3 MOXKET
JaKe IMPOTHBOPEYUTh (aKTaM MIM HMEIOIEeNcs
nHpopManmu. B TakoM cioydae MOXHO Tak
noaouparb Qaktel MO0 WHPOPMALHNIO, YTOOBI
MIPOTHO3 COOITION CBOIO IPOTHOCTHYECKYIO IEHHOCTb.
B aTo0ii cutyanuu cam nporao3 Oyaer noOyxaarh He
TOJIBKO aHAJIMTHKOB, KOTOPBIE €T0 CO3[aBalid, HO U
TeX, KTO €ero OyIer IocTHraTh, CKIOHSTHCA K
TMMOATBCPKACHUTO. CKJIOHHOCTE K TMOATBCPKACHUIO —
Pa3HOBHJIHOCTh KOTHHTHBHOM OIIMOKH, KOTOpas
3aKJII0YaeTcsl B TOM, YTO MH(pOPMaIHIo, KOTopas He
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MOATBEPXKAACT HAIIM TPEIbIAYIIHE KOHIICIIIHH,
OTBEPraroT WK He yuuThIiBaroT [13].

Conclusion.

Takum 00pa3oM, YEITOBEYECTBO BIIOJHE MOXKET
OTHOCHUTBCSL K MPOrHO3Y, KaK K ICUXOJIOTHYECKOMN
Manunyaauu. Ckas3aTth HaBepHsKa, uTo B XXI Beke
HUMEIOTCS TPOTHO3bI, OUEHb CIIOKHO; MPHU ITOM HX
MOXXHO OLEHUBAaTb HE TOJIBKO KaK TEXHOJIOTHIO
IpeAcKa3aHusl OynyIiero, HO M KaK TEXHOJIOTHIO
MaHUITyJIUPOBAHHUS Oymymum, 4TO JlaeT
BO3MOKHOCTh HIMPOKO IPHBJIEKAaTh K OLICHUBAHHIO
IPOrHO3a MHCTPYMEHTApUH MO ICUXOTEpAlHHU U
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Introduction

The theory of inventory problems solving
(TRIZ, derived from the Russian abbreviation) was
elaborated by the Russian inventor G.S. Altshuller to
provide an exact scientific algorithm for creative
technical decisions [1]. It is based on the philosophy
of Systematic Innovation that includes Contradiction
(identifying and  eliminating  contradictions),
Resource (using all components of the system to
their maximum potential), Functionality (determining
the main useful function), Space/Time/Interface
(changing the perspective on problems) and ldeality
(an ideal final result — benefits without cost and harm
to the users) [2]. Altshuller suggested a list of 40
Creative or Inventive Principles which constituted
basic methods of TRIZ for engineering problems [3].
Some of them are very specific but others turn out to
be quite versatile (preliminary action, preliminary
counteraction, periodic action, partial or excessive
action, do it in reverse, segmentation, consolidation,
extraction, dynamicity, new dimension, feedback,
copying, asymmetry, universality, nesting, etc.) [4,
272-275]. Later on Altshuller and his followers
developed these generic principles enabling their
application in multiple areas of creative thinking [5-
8]. Recent investigations on TRIZ also include
scientific reflection about the essence of the TRIZ

principles and the ways they are applied to different
creative tasks [9-10]. TRIZ obviously helps not only
to overcome personal mental inertia but a commonly
taught and perceived way of dealing with
(un)standard problems. Since the second half of the
20" century TRIZ has been playing a significant role
to exclude ‘the predominance of western creativity
stereotypes within current scientific discourses’ [11,
p. 500].

Today TRIZ has become a cross-disciplinary,
generic methodology [12] that is being implemented
worldwide in theoretical and applied creative
practices such as engineering, design, management
and education [13]. Growing interest in the
methodological and practical potential of TRIZ
resulted in its institutionalization. In 1997
International TRIZ Association (MATRIZ) [14] was
founded by G. S. Altshuller in order to coordinate
development of the international TR1Z movement. At
the present, MATRIZ comprised of 87 regional TRIZ
organizations including RATRIZ (The Association of
Russian TRIZ developers, teachers and users [15]) is
the most recognized union of TRIZ specialists in
the world. In 1998 the Altshuller Institute for TRIZ
Studies was established in Worcester (Massachusetts,
USA), its mission being to grow productivity and
innovation with application of TRIZ methods to
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medicine, agriculture, manufacturing and
management [16]. The European TRIZ Association,
ETRIA, founded in 2000 aims to ‘establish a
European TRIZ collaborative environment’ though
developing TRIZ theoretical basis and providing an
exchange of knowledge on TRIZ based innovation
technologies [17]. The ideas of TRIZ aroused great
interest in Eastern academic communities,
particularly in Japan where the national TRIZ
Society strives for ‘enhancing the TRIZ activities in
Japan so as to contribute its empowerment of
technology development and global competency’
[18].

Special scientific events held annually in
different countries are devoted to all aspects of TRIZ,
thus the general topic of the 20" International
Conference TRIZCON2018 (May 2018, Purdue
University, West Lafayette, IN) is focused around
“Celebrating TRIZ in Education, Industry, and
Creativity” [19]. In addition to conferences
proceedings, research articles and methodological
training AIDS published, there is a monthly issued e-
journal entirely dedicated to TRIZ, the TRIZ Journal,
which serves as a discussion platform for TRIZ
scholars and practitioners [20].

In spite of the fact that ‘most of the concepts
introduced in TRIZ are fuzzy, and most of the
techniques are still heuristic and only partially
formalized’ [17] they contributed greatly to the
General theory of strong thinking and the Theory of
creative development of personality [21; 22]. This is
especially valuable for developing innovation
technologies in education.

Objectives and Methods

TRIZ Pedagogy

Though the theory of inventive problems
solving (TRIZ) was originally conceived for industry
domains, especially for engineering, manufacturing
and design, its principles appeared to be applicable
for many other non-technical areas, including
politics, management, social systems, interpersonal
relations [23, 3; 24], advertising, architecture, art,
music, poetry, etc. [25]. In recent years TRIZ has
been increasingly used as an innovative technology
in educational programs not only in engineering
subjects but also in teaching social sciences,
humanities and arts [26-31], making it necessary to
work out TRIZ-methodology for teaching purposes
referred to as TRIZ-pedagogy [32-35]. The TRIZ
theory is being applied to various educational
modules and topics [36-38] as well as ‘to the existing
teaching methods and techniques with the main
objective of enhancing students’ creativity skills’
[39, 102]. Nowadays about 50 universities
worldwide offer some form of TRIZ education at
various levels [40, 269].

The main idea of TRIZ-pedagogy is creativity
training which includes formation of creative

imagination, overcoming mental inertia,
development of associative and system thinking [40,
269-270]. In TRIZ-based educational courses
students gain skills and develop abilities to
successfully fulfil open type tasks of the very
different kinds [41, 486-492]. TRIZ-methodology
becomes critically important in modern conditions
when there is a lack of challenge as a crucial
component in knowledge acquisition process because
educational assignments tend to be made too easy
and students are allowed to choose themselves the
subjects and topics to learn. Students are not learned
to struggle with difficult problems [42]. TRIZ allows
‘creativity to be approached systematically,
providing the opportunity to teach anyone to be
creative and to develop creative ability in any area of
human activity’ through ‘the freedom to work
without instruction as to when the work should be
done, how, in what order, etc.” [34].

The basic ideas of TRIZ pedagogy include:

- the study of any subject as an evolving
system;

- the relationship between various subjects
through the patterns of evolution of systems;

- teaching students to consciously apply
creative problem-solving methods;

- teaching any subject via demonstration of the
solving of creative problems;

- mastering the methods for overcoming
psychological inertia [34].

One of the educational fields where TRIZ-based
methodology is being adopted relates to higher
schools foreign language courses [43, 160-161].
ETRIA-Group in Latvia concentrates on the issues of
learning foreign languages, espesially English, using
TRIZ-tools such as TA (Thinking Approach method)
which is presented as a result of the application of
TRIZ to language teaching. The TA allows to make
teaching mass and individual at the same time
(Emphasis on Learner’s Individuality),
simultaneously put students into active and passive
roles (Peer Teaching), present one and the same
lesson as both student and teacher centered (Course
Dynamics) and so on [44, 92]. The considerable
didactic potential of TRIZ [45, 1109-1112] including
such procedures as brainstorming, synectics,
morphological analysis and others which exposit
students’ creative thinking can be successfully
implemented in an ESP course, for example [46, 52-
53].

TRIZ as an educational tool in ESP courses

A non-linguistic university course of English
for special purposes (ESP) has a number of specific
features related, on the one hand, to a low level of
foreign language competency and of self-motivation
to learn a foreign language among students, and on
the other hand, to a limited number of hours
allocated for the corresponding discipline in the
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educational programs of specialized areas of training.

At the same time, the requirements of the
Federal Standard for Higher Education for mastering
a foreign language in many non-linguistic specialties
are quite high even at the bachelor's level. To a large
extent these requirements are due to the fact that in
modern conditions professional activity in many
spheres of science and production is impossible
without basic knowledge of a foreign language,
without mastering the English-language thesaurus of
a particular specialty. Thus, the study of specialized
vocabulary is the most important task in any ESP
course.

The problem of active knowledge and use of
specialized vocabulary by graduates of non-linguistic
high schools is among the most critical ones.
Existing ways of studying and memorizing special
vocabulary are based on the following methods:
grammar-translative ~ method, textual-translative,
thematic, context-comparative [47, 102].

In essence, the main difference between these
methods is in the introduction of special terms prior
to working with textual material or after introductory
reading; using direct translation into Russian or a
glossary in a foreign language; determining the
meaning of the word from context or using auxiliary
visual or lexical material [48-50]. The success of the
application of each of these methods and the didactic
techniques based on them depends, first of all, on the
initial level of students’ knowledge of English.

The complexity of the linguo-conceptual sphere
of a number of technical specialties makes it difficult
for most students of non-linguistic universities to
work with an English-language glossary, so the
presence of a vocabulary in the training manual that
directly translates new terms into Russian is often not
only preferable, but also necessary. However, this
does not exclude the possibility of using the
remaining methods as auxiliary ones. Moreover, it is
possible to integrate these methods in the ESP course
when using elements of TRIZ pedagogy.

The didactic possibilities of TRIZ applied to
teaching English for special purposes can be
illustrated with the use of the associations method
and the catalog method in ESP courses for specialties
related to creative and technical sectors of the
fashion industry.

One of the main tasks in teaching students
specialized vocabulary is the formation of an integral
semantic field from separate professional terms, a
kind of individual thesaurus of the specialty. In such
an individual thesaurus, which is constantly
expanding as the ESP course is mastered, all terms
are not disjointed and isolated, but are connected by
some essential relationships: adjacency (lace — shoe),
similarity (blouse — shirt) or symbolic allusions
(shawl collar). It looks as if they fill the matrix of the
professional linguo-conceptual sphere, occupying a
suitable ‘cell’ in it. That’s how they should be

remembered — along with actual semantic links that
create stable ‘routes’ of memory in the learner’s
mental map.

Lexical units can act with respect to each other
as substitute words, ‘neighbors’, antipodes, words-
generators of associations, etc., that is, they may
enter into a relationship of synonymity, antonymy,
oxymoron, etc. For example, in the course of ESP for
the ‘Costume design’ or ‘Design of garments’
specialities the term casual can induce such semantic
chains: casual clothes — casual wear, casual —
festive, casual — seasonal, casual black tie costume.

Effective exercises for memorizing and active
use of special terms are based on the method of
monolingual associations. In addition to updating
passive vocabulary, they contribute to the
development of creative thinking among students,
and the catalyst is not their native language, but
English semantic space where such creative solutions
can arise that are impossible in another language
reality.

Unlike mnemonic techniques for memorizing
foreign words, in the chains of monolingual
associations there are no intermediate semantic units
from another (native) language and no switch from
one language field to another, which later on
increases the speed of extracting foreign terms from
the long-term memory.

In monolingual associative chains it is possible
to use all already known terms from other thematic
modules of the ESP course, resulting in a constant
transition of the passive vocabulary into the active
one. The main requirement is that the associative
chain should not go into the semantic space of
everyday and general literary language, but it must
remain within the framework of the professional
linguo-conceptual sphere.

Here is an example of a monolingual
associative chain for the ESP course related to design
and technology of garments. Let the new term be
‘seam’. The monolingual associative chain may look
like this: seam - straight seam — straight skirt —
frilled skirt — frilled collar — shawl collar — woolen
shawl ... In the assignment a condition can be
imposed on the minimum number of ‘links’ in the
chain or, for example, the associative chain must be
looped back. Another variant is to compose a
monolingual associative chain with ‘unconnected’ or
even contradictive terms at its beginning and end
(heel — ... —... — ... — keyboard).

Students are allowed to use dictionaries,
synopses, tutorials and educational aids. Exercises
can be performed individually or in groups;
according to the results of a collective discussion of
the options obtained, the ‘most creative solution’ can
be chosen.

Another TRIZ method referred to as the focal
objects method or catalog method consists in the
transfer of the attributes of randomly selected
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heterogeneous objects from one to another and
subsequent creative interpretation of the resulting
(sometimes quite absurd) combinations. Its essence
lies in the associative search and use of the heuristic
properties of randomness. In the ESP course a
dictionary serves as the catalog where the initial
words for associative attributes are taken from. These
random initial words as well and attributes thought
up by the students may not belong to the professional
thesaurus but the interpretations must be connected
with it in some way. For example, the words from
the ‘catalog’ turned out to be: ‘secret’, ‘merry-go-
round’ and ‘leaf’. Associative attributes related to
them may be top, personal, mission for ‘secret’;
attraction, children, high for ‘merry-go-round’;
fallen, autumn, dry for ‘leaf’. Then there will appear
the following word collisions composed by
exchanging attributes: merry-go-round mission, high
leaf, attraction secret, etc. The task is to apply these
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1. INTRODUCTION

The theoretical basis for the statistical evidence
with regard to both output and inflation is limited.
The effect of a permanent inflation shocks on the
level of output to be positive, zero, or negative. The
relationship between the slope of the short run
Phillips curve, which is the inflation-output tradeoff,
and the wvariance of the aggregate demand
disturbance has been subject to intensive empirical
investigation in recent years. On the theoretical
framework within the rational expectations, the
pioneering of Lucas (1973) has showed that
inflation-output tradeoff parameter is inversely
associated with the variance of the aggregate demand
disturbances. The Lucas variability hypothesis states
that the reaction of real output to changes in
aggregate demand depends negatively on the

Doi: &Gos¥e https://dx.doi.org/10.15863/TAS.2018.04.60.41

variance of the changes of aggregate demand
(Yamak and Kiigiikkale, 1997).

The investigation of the presence of nonlinear
mechanisms (the Phillips curve) between inflation
and output has been an important topic in the recent
literature. The presence of nonlinearities in the
Phillips curve has relevant implications. The slope of
the Phillips curve — measuring the response of
inflation to output gap — affects directly the cost of
disinflation (Correa and Minella, 2010). Bullard and
Keating (1995) tested the relationship between
inflation and real output in a large sample of postwar
economies. They showed that permanent inflation
shocks permanently increase real output growth
rates. Stiglitz (1997), Eisner (1997), Laxton et al.
(1999), Bean (2000) found evidence that the Phillips
curve is nonlinear. Fischer (1991) and De Gregorio
(1991) found evidence for a negative link between
inflation and growth. Sarel (1995), and Andres and
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Hernando (1997) found a negative effect of inflation
on output, not on the growth rate of output. They also
found that there exists a nonlinear relationship.
Levine and Zervos (1993) and Sala-i-Martin (1997)
suggested that inflation was not a robust determinant
of economic growth. However, Ericsson et al. (2001)
implied that output and inflation are positively
related in cointegrating relationships.

The aim of this study is to test the asymmetric
effect of output on inflation for the Australian
economy, using a nonlinear autoregressive
distributed lag (NARDL) model. The data are
quarterly and cover the periods of 2000:01-2016:03.
In this study, we first investigate the nonlinear pass-
through effects of output to inflation, using the
Almon model. We then go on to employ the recently
developed nonlinear autoregressive distributed lag
(NARDL) model, to examine the asymmetric effects
of output on inflation in the short and long runs.

This paper is organized as follows. Section 2
reviews data and methodology. In Section 2, the
Almon estimation method of distributed lag models
and nonlinear autoregressive distributed lags
(NARDL) are given as theoretical. Section 3 raises
empirical findings. Section 4 presents some
conclusions.

2. DATA AND METHODOLOGY

2.1. DATA

The data are quarterly and cover the periods of
2000:01-2016:03 for the Australian economy. All
data come from World Bank Databank. Before
starting the analysis, consumer price index was
seasonally adjusted by using the Census X12
method. The details of all variables are given in
Table 1.

Table 1

Symbols Used for Variables

GDP Gross Domestic Product, Real, Seasonally Adjusted

CPI Consumer Prices, Seasonally Adjusted

LCPI, The logarithm of the consumer price index level at time t
OUTPUT; The logarithm of the gross domestic product (GDP) at time t
L Inflation Rate, z,= LCPI,-LCPI,_,

2.2. METHODOLOGY

This paper addresses how the output does
asymmetrically pass on to the inflation both the short
and long run. In this paper, asymmetric and nonlinear
pass-through of the output to the inflation is tested.

The econometric process used is followed in
this way:

Firstly, as an empirical enquiry, we deal unit
root tests procedures to determine whether output
and inflation variables are indeed stationary. We use
two different unit root tests to determine whether the
output and inflation series are stationary: developed
by Dickey and Fuller (1979) (Augmented Dickey-
Fuller (ADF)) and by Phillips and Perron (1988)
(PP).

Secondly, we determine the nonlinear
relationship between output and inflation by
employing Almon model®.

IAlmon, 1965.

Thirdly, we analyze the recently developed
nonlinear autoregressive distributed lags (NARDL)
model to examine the asymmetric effect of output
into inflation. This approach allows us to
simultaneously test the short- and long-run
nonlinearities through positive and negative partial
sum decompositions of the predetermined
explanatory variables.

2.2.1. THE ALMON ESTIMATION METHOD
OF DISTRIBUTED LAG MODELS

The Almon estimation method is a procedure
for estimating a distributed lag model one that uses
polynomial distributed lags to specify the lag
structure and the Lagrangian interpolation
coefficients to specify the zero constraints in the lag
structure (Monroe, 1981: 46).

We consider the distributed lag model.
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Y=y+B,X+
IBI)(z—I +.. +,8p)(t—p tu, =yt Zf:()ﬁi Xeitu, (1)

where (u,) is an an uncorrelated random variables
with zero mean and constant variance o2and (X)) is
distributed independently of ().

According to Almon model (1), all coefficients
(8,) are defined by polynomial (2). In polynomial (2),
r is the degree of the polynomial.

B=D)= Gyt Gyi+ O+ ..+ 81" )

For example, we have decided on a maximum
lag-length (p = 4), and we have chosen a degree (r =
3) for the approximating polynomial (Kdseoglu ve
Yamak, (2015), Erdem and Yamak (2016)), then we
can re-write (3 and 4) as:

Y=y + B X+ B Xeit B Xiot foXist
+ 134)(1-4 + &t (3)
B=fD)= Gyt Gji+ O’ + ;7 4)

Then, the polynomials are modeled as:

B,=1(0)= 2, ®)
B,=D)= 2+ 0,+0,+ 0; (6)
ﬂ2=f(2): 0{) + 20]"‘4&2 + 8&3 (7)
ﬂ3=f(3): ﬂ() + 3@1"‘90) + 27&3 (8)
ﬂ4=f(4)= 0{)4‘4014‘]6024‘64&3 (9)

We place (5-9) into (3), we get as:
Y=y+0, Wi+ g,W2,+0, W3,+ sW4,+¢,  (10)

where W series are derived by using X series by
following equations:

Wi=X, + X+ X+ Xy + Xy
W2, =X+ 2X 13X 5 +4 X,y
W3, =X+ 4X, 19X 5 +16X, 4
Wa, = X, + 8X.,+27X..; +64X,.,

2.3. NONLINEAR AUTOREGRESSIVE
DISTRIBUTED LAGS (NARDL)

The linear ECM specification  without
asymmetry in short-and long-run dynamics takes the
following form

-1 -1
AY= ot p Yor+ p Xt S0, AY o S4B AX, o+
6 (11)

The co-integrating NARDL model of Shin et al.
(2011) allows for short- and long-run asymmetries.

This model uses the decomposition of the exogenous
variable X, into its positive AX; and negative AX,
partial sums of increases and decreases such as

X=X AX; = X max(AX;, 0) and X, =
10X = X min(AX;, 0) (12)

When the asymmetries in the short- and long-
run dynamics are introduced into the standard ECM,
Shin et al. (2011) show that Eq. (11) is extended to
obtain a more general co-integration model as
follows

AY, =t p, Yo+ prXi+
- _ -1 _
P Xt I 0 AY it S (BIAX+ BAX,) + & (13)

The superscripts (+) and (-) in Eqg. (13) denote
the positive and negative partial sums decomposition
defined above, p and q represent the lag orders for
the dependent variable and the exogenous variable in
distributed lag part, respectively.

The long- run symmetry can be tested by using
a Wald test of the null hypothesis py = px. The
positive and negative long-run coefficients can then
be computed as 8% = -p5 / py ve 07 = -ppr | py.
The short-run adjustment to a positive and a negative
shock in the X is captured by the parameters g;* and
B respectively. The short-run symmetry can equally
be tested by using a standard Wald test of the null
hypothesis gt = B for all i=0,........ ,g-1. The
model in Eq. (13) reduces to the traditional ECM if
both null hypotheses of short-run and long-run
symmetry are not rejected. The non-rejection of
either the long-run symmetry or the short- run
symmetry will yield the co-integrating NARDL
model with short-run asymmetry in Eq. (14) and with
long-run asymmetry in Eq. (15), respectively.

AY=ptp Y+ p Xt

SPL o AY o+ ST (BIAXH BAX) +e (14)
AY,= it p Yo +p X+ piXt

I 0 MY+ BB AN e, (15)

When asymmetry is detected in the ARDL
model (either in the short run, in the long run or in
both), the asymmetric responses to positive and
negative shocks (i.e., positive or negative variations
of the X oil prices) are respectively captured by the
positive and negative dynamic multipliers associated
with unit changes in X* and X~ as follows

h—o, mf — 0%, m;, — 6~

) Y4
+ — N\ ) - =% v —
mh - jLO 3)(; and mh - Zj:() ox, h*(), I, 2, .......
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Based on the estimated multipliers, one can
observe, following a shock affecting the system,
dynamic adjustments from the initial equilibrium to
the new equilibrium between the system variables
(Atil et al. 2014: 568-569).

3. EMPIRICAL FINDINGS

Before applying the methodology given in
Section 2, unit root test procedures were used to

determine the stationary characteristics of output,
inflation. The Augmented Dickey-Fuller (ADF) and
the Phillps-Perron (PP) approaches were separately
applied to all variables. Table 2 presents the results
of the ADF and PP test statistics with and without the
inclusion of a trend detecting a unit root in the levels
and first differences of the variables. As seen as
Table 2, output was to be stationary in its first
differences. However, inflation was found to be
stationary in its level.

Table 2
Unit-Root Test Results
ADF Unit-Root Test Results
Level First Difference
Variables Constant Constant+ Trend Constant Constant + Trend
OUTPUT, -1.4671 -1.0177 -7.11552 -7.27482
7, -7.5245% -8.09442 -7.02882 -6.99752
PP Unit-Root Test Results
Level First Difference
Variables Constant Constant+ Trend Constant Constant + Trend
oUTPUT, -1.6669 -0.9238 -7.04082 -7.2855%
7T, -7.5223% -8.12582 -19.4979?2 -20.31312

Note: 3 °, and ¢ denote significance level of 1%, 5% and 10%, respectively.

3.1. EMPIRICAL FINDINGS: OUTPUT —
INFLATION

3.1.1. THE EMPIRICAL FINDINGS OF
ALMON MODEL: PASS-THROUGH EFFECT
OF OUTPUT TO INFLATION

According to Akaike info criterion, optimal lag
is 4. So, the duration of the impact of output on the
inflation is one year. As seen as Table 3, In short run,
if output 10% 1, inflation 1.17%]; in long run, if
output 10% 1, inflation 0.65%|. The pass-through
effect of output to inflation is negative.

Table 3
The Results of Non-linear Distributed Lag Almon Models
B=1)=Gy+ i + o,i’
7£,= 0.0452 + 0.1068W1, + 0.004W2,-0.054W3,
R-squared 0.101141
F-statistic 2.212917
Prob(F-statistic) 0.096040
Lag Distribution of OUTPUT B,  Coefficient Std. Error t-Statistic|
The short run \.
“ 1| effect of output  on Co.11749 D 0069052 -1.69003
CF B, 0.04873 0.03219 1.51388
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*| B, 0.10682 0.05522 1.93437
| tThef 'Ort‘g Jn B, 0.05677 0.03445 1.64778
* || Stect of output on B, -0.10141 0.06422 -1,57909
Sum of Lags 0.00352 -1.87308

In Graph 1, the pass-through of the output to the
inflation is shown. According to the Graph 1, the
pass-through impact of output on the inflation is non-
linear in the case of Australia. The Almon model
estimates of the regression coefficients are found to

satisfy the inverted U-shaped relationship between
inflation and output. Time variation on the regression
coefficients and the inverted U-shaped curve is
significant.

Graph 1. Output—Inflation
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3.1.2. THE EMPIRICAL FINDINGS OF
NARDL MODEL: IS PASS-THROUGH EFFECT
OF OUTPUT TO INFLATION ASYMMETRIC OR
SYMMETRIC?

The obtained results of the NARDL model are
reported in Table 4. Wald tests are then conducted to
examine the hypotheses of short-run and long-run
symmetry. The results from these tests applied to the
estimates of the NARDL model with short-run and
long- run asymmetries indicate that the long-run and
short-run symmetries can be rejected for the output—
inflation relationship at the 10% level. Therefore, the

output asymmetrically passes on to the inflation both
the short and long run. The results of diagnostic tests
on the residuals for serial correlation (LMi, LMo,
LMs, and LMs) and heteroscedasticity (ARCH) are
given in Table 4. There is no any model suffering
from any autocorrelation problem. The calculated x?
is not greater than the critical value. Therefore, the
null hypothesis that indicates non-existence of
autocorrelation cannot be rejected at any significant
level, and the heteroscedasticity does not appear to
be a diagnostic problem on residuals.

Table 4
The Results of NARDL with Long run and Short run Asymmetry
Dependent Variable: Az
Variable Coefficient Std. Error t-Statistic Prob.

C 0.011504 0.002526 4.554320 0.0000

z(-1) -1.207774 0.270309 -4.468131 0.0000
OUTPUTPOS(-1) 0.006180 0.008411 0.734765 0.4658
OUTPUTNEG(-1) 0.381416 0.200304 1.904182 0.0625

Am(-1) 0.325499 0.217819 1.494353 0.1412
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Am(-2) 0.262068 0.185800 1.410486 0.1645
Am(-3) 0.060010 0.124429 0.482281 0.6317
Ar(-4) -0.054133 0.085208 -0.635311 0.5281
AOUTPUTPOS -0.273831 0.119583 -2.289876 0.0262
AOUTPUTNEG 0.585867 0.424196 1.381125 0.1733
R-squared 0.564170
Akaike info criterion -8.527600
F-statistic 7.335345
Prob(F-statistic) 0.000001
LM, 0.037350 [0.8468] LM, 2.815540 [0.2447]
LMs 4.028313 [0.2584] LM, 5.744181 [0.2191]
ARCH 0.042635 [0.8364]

Waldone-term Test
LONG-TERMoutputros

3.786396 [0.0572]
0.0051168

Figures 1-2 present CUSUM and CUSUMSQ of
the NARDL model. As can be seen from Figures 1-2,
the plots of CUSUM and CUSUMSQ statistics stay
within the critical bonds of 5% level of significance.

Waldshort-Term Test
LONG-TERMoutruTNEG

3.071363 [0.0857]
0.3158

Thus, the null hypothesis that in the given regression
are stable cannot be rejected at the 5% level.
Therefore, all coefficients of the given regression are
stable.

Figure 1. CUSUM
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4. CONCLUSION

The theoretical basis for the statistical evidence
with regard to both output and inflation is limited.
There is a growing interest in the asymmetric
interplay between inflation and output. There is a gap
in the literature as none of the previous studies
concurrently examined both the size and sign effects
of the output on inflation. The purpose of this study
is to examine asymmetric effect of output on
inflation for the Australian economy, using a
nonlinear autoregressive distributed lag (NARDL)
model. In this study, the nonlinear pass-through
effects of output to inflation were investigated, using
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Introduction

Morality and ethics form specific codes for
human behavior and social relations. Changes in
people’s personal and social lives cause alterations in
those codes. One of the ways to learn about them is
to explore literary works that reflect important steps
in the life of a nation. Two Uzbek Classics The Days
of Old by A.Kadiry (1994-1938) and The Night and
the Day by A.Cholpon (1897-1938) give a clear
picture of the most important changes occurred in the
history of our country in the beginning of the
previous century.

The end of the 19" and the beginning of the 20™
century changed life in greater Turkestan. It became
a part of the Russian Empire in the 1860s, and that
change influenced economic and social relations in
the region. In 1917, Russia experienced two big
revolutions. Likewise, in 1917, in the same spirit of
revolution and the struggle for independence, a
Turkestan  Autonomous  State (27.11.1917 -
9.02.1918) was announced in Kokand. However, in
three months it was destroyed by the Bolshevik
Army. In 1920, the Bolsheviks captured Bukhara
(Bukhara Empire 1785-1920), and in 1922, Greater
Turkestan became part of the Soviet Union and was

divided into several Soviet Socialistic Republics;
Uzbekistan became one of them.

Behind these political events the life of the
nation flowed. However, we have to admit that while
passing through all those historical periods the nation
could not keep its life style as well as its code of
behavior unchangeable. Precisely, we have four
different images of the country, one for each period:

1. Traditional Turkestan before Russian
invasion (up to 1860s)

2. Turkestan as a part of Russian Empire
(1860s-1917)

3. Turkestan striving for Independence (1917-
1918)

4. Turkestan as a part of Soviet Union (from
1918 to 1924 when Uzbek SSR was formed and
further).

The novels we are going to discuss in this
article were written in the fourth of the listed periods
in 1925 — The Days of Old and in 1936 — The Night
and the Day, however, both of them describe the
earlier days. Indeed, A.Kadiry concentrates on the
first period (before 1860s), while A.Cholpon writes
about the second one (Turkestan as a part of the
Russian Empire). Looking back into the past, both of
the writers tried to depict “the hero of the epoch”.
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Comparing information about the main characters of
the novels we will analyze the changes occurred in
the living code of the nation during these two earlier
periods of our history.

Code of behavior in The Days of Old

Professor Edward A. Allworth defined the first
Uzbek realist novel The Days of Old (1925) by
A.Kadiry as a “beautiful novel” the best among all
written in the twenties [4]. The novel remained in the
center of scholar attention both in the past [3; 21; 1;
5] and in present [18; 7; 28;]. Every word or a phrase
in it cause some deep critical reflections [29; 25] or
philosophical interpretations  [26];  scholars
continuously admire its accuracy in presenting
national traditions and local color [16], its mastery in
depicting the characters’ personalities in it [12; 13].
Some critics emphasized its relation to the folk epics
and to adventurous novels [20, p. 102; 19], others
concentrated on the roots of historical events [2, p.
76-78] and national traditions[17, p. 27-29] described
in the novel, analyzed peculiarities of the old and
new generations in the novel [14, p. 93-99]. Scholars
presented new interpretation of the images in the
novel [23, p. 159-167; 24] and information about the
history of its publication [30, p. 44-48]. They
observed linguistic features of the novel [21, p. 31-
34; 15, p. 85-87] and even explored the letters
included into its text [27, p. 38-45]. We will look at
the fiction from a different perspective: to learn the
life style and code of behavior of its people.

As it was stated above, the novel visualizes the
second part of the 19th century — life in Turkestan
before the Russians’ invasion. The fictional time
captures a period from 1847 to the 1860s. In the
introduction, the writer set as his goal presentation of
the story of modern Tahir and Zuhra, Farkhad and
Shirin, declaring that the novel is a love story [11, p.
3]. However, he created an expansive picture of the
epoch that included the blossoming and decline of
Musulmakul’s (executed in 1852) reign and the first
steps of Khudoyar-Khan (1829-1886) as a ruler of
the country. Inter-ethnic enmity, along with the
rulers’ struggle for power, produced tremendous
bloodshed. Against the backdrop of these cruel
historical events a beautiful love story between
Otabek and Kumush develops.

In The Days of Old Turkestan is metaphorically
presented as Islamabad — the region where Islam is
blossoming. B. Karim speaks of “the divine light that
permeates the whole novel.” All the best heroes of
the Days of Old are distinguished by Muslim
(humble) obedience to the will of God: “For all the
will of God!” (“Hammasi Hudoning taqdiri” [11, p.
323]), and the constant readiness for death, which
may come at any moment, when God wills to end the
earthly trials of man: “I trust you to God, Kymush, if
my death comes, and | die without seeing you, bless
me (do not bear me a grudge)” (“Hudoyga topsirdim

Kumush, qazom etib ku’rolmay u’lsam, mendan rozi
bu’l!” [11, p. 347]),”With God will, you’ll get well,
my child!” (“Hudo shifo berar, bolam” [11, p. 367].
Such expressions in the text are countless. People
follow the Islamic code of life in the novel and the
writer himself, recreating the real picture of the past
of Turkestan, followed the Muslim worldview,
reflecting it in the construction of the plot, in
understanding the fate, characters’ behavior and even
the time measurement. Observing the uniqueness of
the time category in the novel, B.Karim noticed that
the author set time here in accordance with five daily
prayers, obligatory for Muslims: “after the adhan to
Fajr was performed...” (“subkh azoni aytilib...”), “at
the time when the adhan to Asr was heard...” (“asr
azoni eshitilgan vaqtda...”), “after the Maghrib...”
(“shomdan su’ng...”), “after praying Isha...”
(“khufton namozidan su’ng...”) [9, p. 6-7].

That influences people and form the uniqueness
of their code of behavior, which is represented by the
main characters of the novel. Yusufbek Hadji and his
son Otabek both follow religious traditions and rules
in social and political life. However, even those
closely related people have some differences in their
attitude towards life. To see that, we have to look
closely to the father and son separately.

Yusufbek Hadji — well educated, kind hearted
and just — represents best qualities of the elder
generation in the novel. His image is parallels that of
the Biblical character Joseph, son of Jacob, and the
Islamic prophet Yusuf. He is an adviser to the
Tashkent ruler Azizbek. We can state some specific
features of his personality, which affect his behavior
code:

Yusufbek Hadji serves God but not earthly
rulers. His success and failure he accepts as tests. He
prays and returns to God in happy and sad moments.
He asks to save and protect his son, but patiently
accepts his death as God’s will.

Yusufbek Hadji stands for truth even if it costs
him life. As an adviser, he stops Azizbek when he
sentenced someone to death. Arguing with the ruler
was never safe, but Yusufbek Hadji insisted until
Azizbek had to say: “Well, leave this person alone,
but take and kill Yusufbek Hadji instead of him”.

Yusufbek Hadji sees his duty in protecting
people and their cultural heritage, which here means
religion. He warns against possible Russian invasion.
He believes that if the Russians come, they will
destroy people, their traditions and faith.

Yusufbek Hadji mostly listens and speaks only
when truly necessary. He explains the rules of
behavior to people, teaches his wife to keep justice
toward their daughters-in-law, and teaches his son’s
wives to keep peace at home.

Yusufbek Hadji is much respected. A Tashkent
revolt against the ruler Azizbek started after
Yusufbek Hadji addressed people about new
unbearable taxes, which the ruler ordered them to
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pay. As a result, Azizbek was removed, and
Nurmuhammad qushbegi started to rule in Tashkent
as a regent placed by Kokand’s Khan.

Yusufbek Hadji reached one of the highest
points on the way to perfection. He does not accept
inter-ethnic enmity. After killing Musulmakul, the
ruler Khudoyar Khan ordered the extermination of
all kipchaks in his kingdom. Yusufbek Hadji helped
people escape from the Khan’s soldiers. He alone
could not do much, so the number of victims was
enormous.

His son Otabek follows his example; however,
he belongs to a new generation and he has his own
specific features, which make him outstanding and
unique. The author points out the exceptional
character of the hero in the description of his room:
“the room is more beautiful than others”
(“boshkalarga karaganda ku’rkamroq bir khujra” [11,
p. 5]), his appearance: “The owner of this room is
also created differently” (“Bu hujraning egasi ham
boshchacha yaratilishda” [11, p. 5]), and in the hero's
rare ability to love: “Love is the pearl of the heart,
which is awarded to extremely rare young men”
(“Mukhabbat juda oz yigitlarga muyassar bludagan
yurak javharidir” [11, p. 25]). His dignity is
confirmed not only by his close ones: in Margilan he
was immediately appreciated (Mirzakarim Kutidor:
“Allah comprehensively gifted the boy from many
sides” (“Hudo har narsadan bergan yigit ekan”,
Akrom Hozhi: “I would elect Atabek as Khan”
(“Khon qilib Otabekni ku’tarar edim!” [11, p. 18]).

Otabek is exceptionally decent and worthy of
his noble father. He is as unchangeably honest and
brave as his father in every situation is. Before
sentencing him to death, Musulmankul says, “Such a
brave heart you have, boy! Unfortunately your guilt
has been proved”.

Otabek is different from many young people
around. He is very handsome, but his true beauty is
in his heart. He is an obedient son who never hurts
anyone’s feeling. He cherishes love as a treasure.
Even if he does not love his second wife, he is just in
his relationships with both his wives, as well as with
everyone else.

Otabek is ready to fight for and protect his love.
Possessing strong spiritual power, after losing
Kumush, he abandons life to strive for perfection.

However, as a representative of the new
generation, Otabek combines traditional worldview
with the trends of a new era. It makes his code of
behavior different from that of his father.

Otabek cares for the future of his nation but
realistically sees negative traits in people. Unlike his
father, Otabek admires the Russians’ ability to
organize work and trade. He wants his people to do
the same, but he knows they will not accept this idea.

Otabek is also not as perfect as his father is. He
revolts against family traditions and evil. He also
cannot forgive: he divorces his second wife (who

poisoned Kumush out of jealousy), and leaves his
parents, blaming them for the happening.

Despite of those differences, Otabek remains a
representative of the old traditional Turkestan, which
accepted Russians as inevitable enemies. Otabek dies
in 1852 trying to protect his country and its
traditional values in the battle against the Russians in
0Og-Maschit — the northwest fort of Turkestan (the
present-day city of Kyzylorda in Kazakhstan).

Writing this novel A. Kadiry looked back more
than 60 years. He bravely idealized the past and
openly regretted it. With his novel The Night and the
Day A. Cholpon took a different approach in
observing the ways for the national development. He
analyzed the recent past (around 20 years back in
time) and told about the Jadids movement.

Jadids movement and the code of behavior in
The Night and the Day

Initially, the democratic movement of the
Enlightenment, and later the form of the struggle for
the national independence — the Jadids movement
arose in the late XIX — early XX centuries. It was
founded by Ismoil Gasprinsky, who began
publishing the newspaper Tarjimon in Bakhchisaray
in 1883. In two years, 200 copies of this edition were
distributed in Turkestan [10]. At the same time, the
first schools of Jadids (Jadid — “new” in Arabic), and
their first societies began to appear here. Although
the movement ceased to exist in the late 20's - early
30's, the flourishing of the Jadids literature falls on
the second decade of the twentieth century, when the
most significant works of this direction were created.
Jadids essentially renewed Uzbek literature, modified
it using new ways of versification, and enriched by
new genres: a drama in theatre and a novel in
literature. Starting at the beginning of the 20"
century the Jadids movement enhanced educational
development in the region. However, in the Soviet
Union it was destroyed due to its nationalistic nature.
By the time A. Cholpon wrote his novel, all jadids
were either killed or imprisoned. However, A.
Cholpon presented the movement as if it was the
only hope Turkestan had for its development. He
permitted the protagonist of the novel, Miryakub, to
become a follower of the movement. Miryakub chose
a path to serve his nation, to contribute to its cultural
and economic development, making a ‘“new”
national “hero of the time”. However, analyzing
Miryakub’s behavior and understanding of life, we
see how greatly his morals and ethics differ from
those of his predecessors.

Miryakub does not care that Russians are ruling
in the country, and he successfully collaborates with
them. As a businessperson, he knows how to solve
problems and defend his own interests even if they
are not pure and justifiable. He is flexible, but this
also means he is dishonest. He behaves differently in
different situations.
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Miryakub is able to destroy other people’s lives
if it helps him to win the case. In order to save
mingboshi from scandal he badmouths good people
and wins. He arranges mingboshi’s last marriage to
Zebi, so her life is wrecked.

Miryakub does not care about “purity” in his
personal life, too. He is the “respectable” visitor of a
brothel. He spends a night with the wife of a Russian
regent naib and tries to prove that it was in order to
develop his business.

Miryakub is skeptical about soul perfection and
measures everything by the money he makes. In his
inner dialogue with the “supreme judges” he proves
that he lives as most rich people live in his time. He
knows everything about faith, but he never prays.

Difference  between Miryakub and his
predecessors, however, is not only in his brutal
personality. A.Cholpan begins his novel where
A.Kadiri finishes it. The Days of Old is a novel about
the complex path of man's spiritual perfection, his
path to Light. A. Cholpan, apparently, believes that
the road built by A. Kadiri in his novel leads
nowhere, and that longing for only spiritual
improvement in the modern world is far from
sufficient. Moreover, the world A.Cholpon describes
in his novel is far from “Islamabad” in A.Kadiry’s
novel. In the text of The Night and the Day, it seems
that God does not exist at all. There is an old bribe
taker - ishan — the source of all Zebi’s troubles, and
the young libertine — a mullah from Kumaryk. A few
strong phrases of protest, voiced by the younger
generation to the Creator, practically drain the entire
religious theme of the novel. So, Onakhon — Zebi’s
close friend — in response to her mother's words that
“the poor are the beloved creations of Allah”,
blasphemes: “And is this the position of the
beloved?” ("...shumi suygan bandaning holi?" [8, p.
31]), complaining that she has not enough money to
treat her friends-guests, as she would like. As well as
the young people of the village say getting indignant
about the power of the Mingbashi: “Why does God
always give only such bastards? Why He doesn’t
give us at least a bit (of fortune)?” (“Hudo hadeb
shunaga  insofsizlarga  berar  ekan-da! Biz
bechoralarga ham  bir narsa  uzatsa-chi!™).
Consequently, the old people raise their sticks on
them for their blasphemous words, and the young
evade the blows, but continue the same joke, "Why
are you running away? See, God gives you. Get your
share!” (“Nimaga qochasan? Hudo senga ham
berayotir, olmaysanmi?” [8, p. 54]). The only person
in the novel, who sincerely and relentlessly seeking
God, but does not find, is Razzag-sufi — the
unfortunate father of Zebi, deceived by his money-
loving mentor — ishan.

In his book Human All Too Human [22],
Nietzsche described features that both of these
novels demonstrate in detail. In accordance with the
great philosopher, people of new era have:

- No responsibility. In The Days of
Old Zaynab poisoned her rival Kumush and ran
mad after understanding the harm she brought.
However, in The Night and The Day
Poshshakhnon tried to poison her rival but instead
killed mingboshi and felt no guilt. Zebi was
exiled instead of her.

- No compassion. In The Days of Old
friendship, understanding, respect, love, and
compassion — all have great meaning, while in
The Night and the Day people do not care about
each other. Zaynab is not taken to court when her
madness was proved, but nobody feels sorry
about Zebi and her parents even if she is
innocent.

- No justice. In The Days of Old evil
is punished and the suffering of the main
characters is accepted as another step on their
way to perfection. In The Night and The Day
whoever tries to keep justice — loses: mingboshi
lost his job, Zebi lost her freedom.

A. Cholpon published only the first part of his
novel. The second part - The Day, even if it was
started, disappeared after Cholpon’s death. However,
the whole logic of the novel The Night brings us to
the opinion that The Day will not come.

Analyzing the negative features of the
Renaissance, Russian  scholar N.Berdyaev
emphasized that it released people from God and
started all disasters of future centuries [6]. It would
be easy to claim that people in The Night and The
Day in comparison with the The Days of Old forgot
about God and started to act badly. However, there
were more reasons for their behavior, and the most
important is the changes in real life. By the
beginning of the 20™ century in Turkestan there
were:

New economic relations caused by its
annexation to the Russian Empire.

The rapid development of transportation, trade,
and business.

The need for education and the knowledge of
the real world instead of the spiritual world and the
world of the hereafter.

A new understanding of national “self” and the
demand for national development.

Here the reason why A.Cholpon made
Miryakub a protagonist of the novel rests. According
to the writer, only the way of Miryakub — an active
life for the benefit of the nation — can lead to success.
He really is an adventurer, able to find a way out of
any situation, but A.Cholpon admires him for his
creativeness. People nicknamed Myryakub a
“dodger” (“epaqa [8, p. 56]) and for reason. In the
village, according to the author's testimony, there are
only five outlets (two grocers, one butcher's shop and
two canteens), four of which are operated by
Miriakub (“Miryoqubning kuchi bilan aylanganini
su’zlashadilir” [8, 56]). Miryakub's activities include
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his affairs in the bank, and his participation in the
"problems” of the Mingbashi, from which they
always come out victorious, thanks to the
ineradicable agility of Miryakub. Granting his
protagonist with a Jadid mentor, A.Cholpon gives
him an opportunity to join the movements for a
nation development, brings him out of the country to
see the world, to strive for progress. In the image on
Miryakub A.Cholpon displayed his dream about
prosperous future of his motherland build by its
devoted people. It is natural that change in life
conditions develops exact alterations in people’s
personality,  too.  Consequently,  A.Cholpon
emphasizes that his Miryakub is far away from a
traditional ideal hero in every aspect. However, due
to the conditions of the new era, the nation needs
exactly practical “doers” even if they have so many
flaws in their personality.

Conclusion
The Days of Old and The Night and the Day are
separated by only 10 years of real time and around
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CHUCTEMHBIE 3AJTAYU JIEKTPOMATHUTHBIX KOJJEBAHUM ITPUKJIATHON ®U3UKH
MOPCKOI'O ®JIOTA HEJAT'OTOMETPHYECKOI'O AHAJIN3A

Annomauusn: paccmompenvl OCHOBHbIE NPUHYUNBL NOCMPOEHUS. CUCMEMHBIX 3a0aY 3I1eKMPOMACHUNHBIX
KONeOanul nNpuKiaoHol QusuKu MOpPCKo20 (hroma nedazocomMempuiecko20 aHaiu3a npu @Gopmuposaruu
MamemMamuyeckux Mmooenetl y4eOHOU OesimenibHOCHU OMHOCUMENbHO XApaKkmepa OOCMUICEHUs. Kpumepues
JHCUBHEOESIMENbHOCU, YUKIUYHOCIMY, CUCHEMHOCIU U SMANHOCMU, KOmopble 00pazyiom OA3UCHyIo SYelK)y
006pazosamenbHo20 NPOCMPAHCMBA, A mMaKdce NpuMeHenue 08eHaoyamu KOHEYHOU 36e30bl  Opyeammbl
OMHOCUMENLHO NPEOCMABIEHUS. RPUHYUNA IPYSAMMHOCU, KOMOPbl ONPedeium 0CHO8bl NEeAa2020MEMPUKU Yepes
Gopmoobpazosanue npeoMemHbLMU MemoOaMy SUNEPRPOCMPAHCMEA NPOPDECCUOHANLHOU HCUSHEOESTMENbHOCHIU,
ACUXONI020-NEAA202UYECKOL MeopUll 0esimenlbHOCMU, NCUXO0L020-Ne0d202UYeCcK020 CUCMEMHO20 AHAIU3A U TheopUU
Gopmuposanus ymMcmeeHHvIX OeUcmeuil.

Knrwoueesvie cnosa. nedazocomempura, HCUIHEOESMENbHOCMb, YUKIUYHOCHD, CUCHEMHOCMb, SMANHOCMD,
36300 Opyeammol, S1eKMPOMACHUMHbLE KOAEOAHUs, NPUKIAOHA YU3UKA, MOPCKOU hriom.

Introduction 9TAIIHOCTH, KOTOpPBIE 00pa3yloT OasHCHYIO SYEHKY

[Ipencrasienue CHCTEMHBIX 3a1a4 00pa30BaTeILHOTO MIPOCTPAHCTRA, a TaKxKe
AJIEKTPOMArHUTHBIX KOJIeOaHUN TPUKIIaTHONW (DU3UKH MPUMEHEHUE  JBEHAJAaTH  KOHEYHOW  3BE3/bl
MOpcKoro (uIoTa MEeIaroroMeTPHYSCKOro aHajm3a DpuramMmbl OTHOCUTENILHO MPEACTABICHUS IPUHLUIIA
CBSI3BIBACTCS C PEIICHUEM MTPOOIeMbI (HOPMUPOBAHHS OPUTaMMHOCTH, KOTOPBI  OMPENEIUT  OCHOBBI
MaTEeMAaTHYECKUX MOJeNeH y4eOHOW AeATeTbHOCTH MeaaroroMeTpuKu yepes (hopmooOpazoBaHme
OTHOCUTEJIbHO XapakTepa IOCTHKEHHUS KPUTEPUEB MpeIMETHBIMHU METOJaMU TUTIEPIPOCTPAHCTBA
JKU3HEACATEILHOCTH, UKIMYHOCTH, CUCTEMHOCTH U npoheccHoHaTbHON JKU3HECITEIEHOCTH,
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MICUXOJIOTO-TIEIATOTUIECKON TEOPHUH ACATEIFHOCTH,
TICHXOJIOTO-TIeJArOrMYeCKOTO CUCTEMHOr0 aHau3a
TeopuH (POpMUPOBAHHUS YMCTBEHHBIX AEHCTBHIA.

OTO MpPOSBIISETCS B COBEPLICHCTBOBAHUM 0a3bl
JIAHHBIX TPHUKIAJHBIX TPO(ECCHOHANBHBIX 3aad
BBIJIETICHHON TNPO(eCcCHOHATIbHOM AESTEIbHOCTH Ha
MopckoM  ¢uore. [locTpoeHHBIE OJHOBPEMEHHO
MaTeMaTHIeCKUE MOJIeIN y4ueOHO-
npoQeCCHOHANBHON JeATEILHOCTH CBSI3BIBAIOTCS C:
0a3mcHO# 3Be3MON DpIraMMbl THIEPIPOCTPAHCTBA
xkusHenesrensbHoctd  (E1);  GasucHbIM  11e70CTHO-
CHUCTEMHBIM IMKIOM ku3HenestensHocTn  (E2);
0a3ucHO 3Be3/I0i JpUraMMbl CHCTEMHOTO aHaJH3a
(E3); 0a3ucHBIM MPOSIBICHUEM JABCHAIIIATH ITAIIOB U
thopm MT03HABATEIHHOTO THIIEPIIPOCTPAHCTBA
JKU3HEESATETbHOCTH OTHOCHUTEJIBHO
obpazoBarensHoTO TIporiecca (E4).

CoBepIIICHCTBOBAHNE 3a/IaHOWM 0a3bl JaHHBIX
MEIarOTOMETPHUYECKUX ~ MOZEICH  3PUTraMMHOTO
aHaiaM3a oOpa3oBaTENbHBIX OOBEKTOB C NMPU3HAKOM
0a31CHO-HOPMATUBHOM SPUIaMMHOCTH, HE3aBHCHMO
OT IIETICBOTO HA3HAYCHUS, BBIIOIHACT COOCTBCHHYIO
(hyHKIIHIO TICHX0JIOr0-MaTeMaTHYECKOTO
MIpeCTaBICHUS

Materials and Methods

CucremHeble 3a1a4u DJICKTPOMArHUuTHBIX
KoJeOaHWH TIPUKIAJAHON (H3MKH MOpPCKOTro (hiaoTa
OTpPaXKaloT IEJOCTHO-CUCTEMHOE MOJEINPOBaHUE
OCHOBHBIX 3JIEMEHTOB TPAHCIIOPTHBIX 00BEKTOB. [1pn
5TOM BO3HHMKAET OPUEHTAIMS Ha €JMHCTBO OA3UCHBIX
XApPaAKTCPUCTUK TIPEAMETHBIX MW HWCIIOJTHUTCIBHBIX
YCIOBUIl OTHOCHTEIBHO TIpEIMETa COJCPIKAHHS U
crnocoba ero  peanmusanuu.  PaccMmarpuBaroTcs
ompeneneHne padoded UIMHBI BOJHBI, JHANa3oH
JJIUMH BOJIH, WHAYKTUBHOCTH, }Il/I3ﬂeK’I'pI/I‘ieCKOﬁ
MPOHUIIAEMOCTH CpENbl,  ypPaBHCHHWE W3MEHEHUS
pa3HOCTH MOTEHIINAJIOB Ha oOKiTanKax
KOHJICHCATOPa, MAaKCUMAaJIbHBIE SHEPTHH MarHUTHOTO
W 2JEKTPUYECKOTO  IIOJIs,  JIOTapu(MHUUIECKUH
JICKPEMEHT 3aTyxaHHs Koyie0aHHi KoJieOaTenbHOro
KOHTypa CYJOBOM pauO3JIEKTPOHHONW CUCTEMBI Ha
MopckoM ¢itoTe.

B mpomecce pemieHuss CHCTEMHBIX — 3ajad
SJIEKTPOMArHUTHBIX KoJieOaHui NpHKIIagHoi Gu3nku
MOPCKOTO (pJ10Ta HEOOXOIUMO MPUMEHATH OCHOBHBIC
MOJIOKEHUST TEOPUH  JICSTENBHOCTH, CHCTEMHOTO
aHaJIM3a ¥ Teopud (GOPMHUPOBAHUS HHTEIUICKTA.

CuCTEeMHBIM aHalN3 IpennoiaraeT BBHIIOIHEHHE
MOCJIEZIOBATEIbHOCTH  CHCTEMHBIX ~ aHAJMTHYECKHX
JNEHCTBUN: BBIIENATH OOBEKT aHaiuM3a — 3a7ady
AJIEKTPOMArHUTHBIX KoJieOaHU NMPUKIIaJHOH HU3UKH
Mopckoro ¢uiota (3DMKIIOM®) kak cucremy;
YCTaHOBUTH mNopoxaaromyo cpeny 39MKIIOMO;
ompenenutb ypoBHu aHanm3a 3OMKIIOMO;
MpeacTaBuTh UenocTHble cBoictBa 3OMKIIOMO®
OTHOCHUTCJIIBHO MPOCTPAHCTBCHHBIX, W BPCEMCHHbLIX
XapaKTepUCTUK W WX KOMOHMHAIWHA; BBIOCINUTH

CTpYKTYpy  ypoBHA  aHamm3a 3OMKIIOMO;
YCTAaHOBUTh  CTPYKTYpHBIE  3JEMEHTHI  YpPOBHS

aHaIM3a 35MKIIOMD; OTIPEIETNTh
CHUCTEMOOOpa3yoNiue CBA3M  JTAHHOTO  YPOBHS
aHanusa 39MKIIOMD; [IPECTaBUTh

MeXypoBHeBble cBsizu aHanuza 3DOMKIIOMO;
BbIIENNTh  (opMmy opranuzauud  3OMKIIOMOD;
YCTaHOBHUTH CHCTEMHBIC CBOHCTBA W TIOBEACHHUC
39MKIIOMOD.

3agaua 1

B cynoBoil  pagMoOaNIEKTPOHHOM  cUCTEME
KoJIeOaTeNbHBI KOHTYpP COCTOMT M3 KOHJEHCATopa
anexTpudeckoit EmMkocTeio C=888 nd m katymku c
UHAYKTHBHOCTRIO L=2 MI'H. Ompenenuts pabouyro
JUIMHY BOJIHBI A KOJIEOATeIbHOTO KOHTYpa CYIOBOU
PaaMO3IEKTPOHHON CUCTEMBI.

Omegem: 2 =2500 m.

3agaua 2
B cynoBoil  pagMOIEKTPOHHON  cHUCTEME
KoJIe0aTeNbHBI KOHTYP UMEeT MHIYKTUBHOCTH L=2
MI'H, a eMKocTh m3MeHsATCs B uHTepBane oT C1=69
n® no C>=533 n®d. Ompenenuth pabounii quamnazoH
JUIMH BOJMH [A1; A2] W3MEHECHHS HACTPOUKHU
K0J1e0aTeIbHOTO KOHTYpa CyIOBOM
PaarodIEKTPOHHON CHCTEMBI.
Omeem: om 21 =700 m 00 A2 = 1950 m.
3amauya 3
B cynoBoil  pagMOIEKTPOHHOM  CUCTEME
KoJIe0aTeNnbHBI KOHTYp 0a3MCHOTO reHepaTopa IpH
anekrpuueckoi éMxoct C=2 Mk® uMeeT yacToTy
W3ITY9YEHUS v=1000 TIm. Onpenenuts
WHIYKTUBHOCTE L KojebarenmpHOro  KOHTYpa
0a3uCcCHOTO TeHepaTopa CyJO0BO# pajno3IEKTPOHHOMN
CHCTEMBI.
Omeem: L = 12,7mI'H.

3anaua 4
B KoJe0aTeIbHOM KOHType CyIlOBOI1
PaIrodIeKTPOHHOM CHCTEMBI KaTyIIKa c

nHAyKTUBHOCTRIO L=30 MkI'H coemuHseTcs C
IUIOCKAM  KOHAEHCATOPOM, IUIOMANh  IUIACTHH
kotoporo S=0,01 M? M paccTOSHHME MEKIy HUMH
d=0,1 MM. Onpenenute  AUIIEKTPUIECKYIO
MPOHHUIIAEMOCTh € cpersl, 3aIOJTHSIONICH
MPOCTPAHCTBO MEXKIY IUTACTHHAMH KOHJEHCAaTopa
CYJIOBOH PaJIMO3TICKTPOHHOW CHUCTEMBI, €CITH KOHTYp
HACTpOEH Ha JUTMHY BOJHBI A=750 M.
Omeem: € =6.

3amaya 5

B cynmoBoif  paguonneKTpoHHOI  cucrteme
KoJiebaTeNnbHBIH KOHTYP COCTOMT U3 Oa3MCHOTO
KoHZAeHcatopa eMKocTblo C=25 H® u KaTylKu C
uHnyktuBHOCTBEIO L=1,015T'H. OOKnaaku cymoBoro
6a3ncHOTO KOHAEHCATOpa UMEIOT 3apsy q=2,5 MKKiL.
3anucarb ypaBHEHUE (c YHCIOBBIMU
KodumeHTaMmn) M3MCHEHHS pasHOCTH
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notennranoB U Ha 00KITagkax KOHIEHCATOpA M TOKA
I B nemu. OnpenenuTh pasHOCTh MOTEHIMATOB Ha
oOKJIamKax KOHICHCATOpPa M TOK B IIEMH CYIOBOM
PaIHOdJIEKTPOHHON CHCTEMbI B MOMEHTHI BPEMEHU
T/8, T/4 wm T/2. Iloctpouth rpaduKu ITHX
3aBUCHMOCTEH B Mpeieax 0HOr0 Mepuo/a.

Omeem: U=100cos(2r-103t) B,

I= - 15,7sin(27-10%t) mA;

U1=70,7B, I1=-11,1 mA;

U2=0, I2=-15,7mA;

U3=-100B, I3=0.

3angaya 6

B cynoBoil  pagMO3NIEKTPOHHON  CUCTEME
yYpaBHEHHE W3MEHEHHsI CO BPEMEHEM pa3HOCTH
MOTEHLINAJIOB Ha oOKiIanKax 0a3nucHOTO
KOHJICHCATOpa B KOJIEOATEIbHOM KOHTYPE HMEET BHI
U=50c0s10*nt B. Emkocts konaencatopa C=0,1
Mk®. Ompenenuts mnepuon T  KojeOaHUWH,
WHIyKTUBHOCTb L KOHTYypa, 3aKOH W3MEHEHHS CO
BPEMECHEM t cunel Toka I B o€ U JUIMHY BOJIHBI
3JIEKTPOMAarHUTHOTO W3ITydeHUs A ,
COOTBETCTBYIOIIYIO 3TOMY KOHTYPY B LIETIH CYIOBOH
PaaMO3NEKTPOHHON CUCTEMBI.

Omeem: T = 0,2 mc;

L=10,15mIn

| = - 157 sin(10* at) mA;

2=60Km.

3agaua 7

B cynoBoil  paguO3NEKTPOHHON  CUCTEME
yYpaBHEHHE HW3MEHEHHs CO BpeMEHEM TOoKa B
0a3ucHOM KoJIeOaTeTLHOM KOHTYpe UMeeT Buf [ = -
0,02 sin400nt A. WHIyKTHBHOCTH 0a3HMCHOTO
konebarensHoro koHtypa L = 1 T'm. Ompenenuts
nepuon T koneGaHuii, snekTpudeckyo émkocts C
KOHTYypa, MaKCUMJIbHYIO SHEPrut0 Wy MarHUTHOIO
mojust W MakCUMaybHyl0  3Hepruio Wy
SNMIEKTPUYECKOTO MO B IIEMM  CYIOBOH
pPaauo3JIEKTPOHHON CUCTEMBI.

Omeem: T =15 mc;

C=10,63 mxd;

U =25,2 B;

Wm = 0,2 m/onc;

Woar = 0,2 m/onc.

3aoaua 8
B cynmoBoi  paguolneKTpOHHON — cucTeMe
ONpeAeInTh OTHOMICHHE BJHeprud WM / WOHIJI
MarHuTHOTO TOJI1  0a3MCHOTO  KOJeOaTeNbHOTO
KOHTYpa K JHEPruH €ro 3JIeKTPUYECKOro TOoJs IS
MoMeHTa Bpemernu T/8.
Omeem: Wm / Wou = sin2wt/ cos2wt =1 .

3aoaua 9
B cynoBo#l  pagMONIEKTPOHHON  CUCTEME
0a3uCHBIM KONeOaTeNnbHBIH KOHTYP COCTOMT U3
KoHAeHcaTtopa €MKOCThi0 C=7 mMk@® W KaTylIKH C
UHAYKTUBHOCTBIO L=0,23 I'm u CcONpPOTHUBIIEHUEM

R=40 Om. OOKiagKy KOHACHCATOpa MMEIOT 3apsij
q=0,56 mKn. Omnpenenuts mnepuon T koneOaHuit
KOHTYpa U JIOTapu(MIYECKIH IEKPEMEHT 3aTyXaHUs
» xoneOanuil. [IpencraBUTh ypaBHEHHE W3MEHEHUS
co BpemMeHeM 1 pasHoctu mnoTeHnmamoB U Ha
oOknankax KoHIeHcaTtopa. OmpenenuTs pa3HOCTh
MOTEHIIMAJIOB B MOMEHTHI BpeMeHH, paBHble: 172, T,
37/2 u 2T. To-crpouts rpadpux U=Ff(t) B npenenax
JIBYX MEPHOJIOB.

Omeem: T=8mc;

» = 80 e-87tcos 250 =t B;

U; =-56,5B;
U> =40 B;
Us =-28 B;
Us=20B.

3aoaua 10
B cymoBod  paaModJIEKTpOHHOW  cHCTEME
KoeOaTenbHbI 0a3uMCHBI KOHTYp COCTOHT W3
KoHzeHcaTtopa EMKOCTbI0 C=0,2 mMk@® U KaTyLIKH C
WHIAYKTUBHOCTBIO  L=5,07 mIn. Ilpu xakom
Jorapu(MHUECKOM  JEKpeMEHTe  3aTyXaHus X
Pa3HOCTh MOTEHIMAJIOB Ha OOKJIa/IKaX KOHJIEHCaTopa
3a Bpems (=] mc ymeHpmHUTCI B TpU paza?
Omnpenenuts 3JIEKTpPUYECKOE colpoTuBieHne R
KOHTypa B LENH CyJOBOM pPaino3JIEKTPOHHOMN
CHCTEMBI.
Omeem: »=0,22, R=11,1 Om.

3aoaua 11

B cynoBoil  pagMoO3NIEKTPOHHOM  CUCTEME
KoJIeOaTeIbHBI KOHTYP COCTOMT M3 KOHJEHCaTopa
émkocThio C=405 n®, KaTymKku ¢ HHAYKTUBHOCTHIO
L=10 mI'n n conpotusnenus R=2 Om. Bo ckombko
pa3  yMEHBIIUTCS Pa3HOCTh MOTEHIMAJIOB Ha
oOKkmagkax KOHJEHcCAaTopa 3a OIWH  IEPHOA
KoJieOaHWH B LENH CYJOBOH paJrO3JIEKTPOHHOMN
CHCTEMBI.

Omegem: ¢ 1,04 pasa .

Conclusion

[MpencraBnenHslii  Meton  GopMHpPOBaHUS
HIUPOKONPOGUIBHOTO 1po¢hecCHOHAIBHOTO
MBIIIJICHUS]  CBS3BIBAETCS  C  MHOTO3HAYHBIM
IPOSBICHUEMIIEJATOTOMETPUYECKOH IPLTaMMHOCTH.
[pencrasnenue CHCTEMHBIX 3aj1a4
ANIEKTPOMAarHUTHBIX KoJieOaHuil MpHUKIanHO# Gu3nKu
MODPCKOTO (hJIOTa IMEeNaroroMeTPH4YecKoro aHajnu3a
OTpa)kaeT OCHOBHBIC HANpaBJCHUS Ppa3BUTUS U
COBEPILIEHCTBOBAHHUS 6a3bl JaHHBIX
MearoTOMETPUYECKUX MoJieliell 00pa3oBaTeIbHBIX
OOBEKTOB OTHOCUTENBHO IEJaroroMeTpUYecKOro
MaTeMaTH4ecKOro MOJICTIMPOBAHHUS  y4eOHOTO
nporecca.
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1.500 | SJIF (Morocco) = 2.031

[Icuxonoro-negaroroMeTpUyecKuii CUCTEMHBIH
aHaJ M3 YCTaHABJIMBAeT OA3UCHYI0O METOJOJIOTHIO H
3amaér  ycuoBHS  (OPMHPOBAHUS  CIICIIHAIIHCTA
IIUPOKOTO  TpOoduist — IEIb CYIICCTBOBaHHUS
I[EJIOCTHO-CUCTEMHOTO y4eOHOTO mporecca.
JampHeHmuM  0a3MCHBIM JICHCTBHEM IICHXOJIOTO-
MeJIaroroMeTpUIecKoro CHCTEMHOTO aHam3a
SIBIIICTCSL JIEHCTBHE TO BBIICICHUIO CTPYKTYPHBIX
SJIEMEHTOB YPOBHS CHUCTEMBI 3JICKTPOMArHUTHBIX
KoJie0aHUN MPUKIaTHON (PH3UKH MOPCKOTO (IIoTa.

CTpYKTypHBIC 3JEMEHTBHl yPOBHS CHCTEMBI
AIIEKTPOMATrHUTHBIX KOJIeOaHUH MPUKITaTHON H3UKH
MOPCKOTO (pJIOTa UMCIOT JBOMCTBEHHYIO CTPYKTYPY.
C OmHOU CTOPOHBI, OHH SIBJSIOTCS HPEAMETHBIMH
HOCHTEIISIMU LIEJIOCTHO-CHCTEMHOTO 1121 9) ]
skuzHenestenbHocTy (LICLDK), omHOBpeMeHHO OHU
MOTYT  BBEITIOJHATH POJb  CHCTEMOOOPA3YIOIINX
CBSI3€H, €CIIM SIBISAIOTCS pa3IM4HBIMH  Qop-MaMu
JIesTenpbHOCTH. llpm  3TOM  peammsyercs — HX
MEPBUYHOC 3HAYCHHE CTPYKTYPHBIX 3JICMCHTOB —
MIPEeIMETHOCTh 3JIEMEHTOB HCIPK
AIIEKTPOMATrHUTHBIX KOJICOaHUH TPUKITATHON (H3UKH
Mopckoro (ioTa.

CTpYKTYpHBII 3JIEMEHT YPOBHS CHCTEMBI €CTh
pe3yAbTAT peann3anuu oomen GyHKIUU CHCTEMHOTO

00BeKTa, KOTOPBI peanusyer 3a/1aHHYIO0
LEIOCTHOCTh Ha BHIODAaHHOM JTane pa3BUTHUS.
CTpyKTypHBIit 3JIEMEHT 3JIEKTPOMarHUTHBIX

KoJeOaHWH TIPUKIAJAHON (H3MKH MOpPCKOTro (hiaoTa
3a71aéTcsi COOTBETCTBYIOIIMM YPOBHEM aHalM3a U B
JambHEHIIEM NIPH Nepexoe Ha Oojee >IeMeHTapHbIe
uepapXul  YCTAHaBIMBAET JAIBHEUIIYIO CXEeMY
MHUKpOaHaJIN3A. dopMupoBaHue (hyHKIIUN
CTPYKTYPHOTO JJIEMEHTa JIEKTPOMArHUTHBIX
KoJIeOaHMH NpPUKIAAHOW (U3UKK MOpCKOro Quora
3amaéres MTOCIEIYIOIIM (YHKIIMOHATBHBIM
cocrosiHueM. [loaTomMy caM 31€MEHT HECET NBOMHOU
oOpa3  mpenMero-AEHCTBUSA, C  TOCIETYIOIINM
MepexoJioM M3 TPEIMETHBIX COCTOSHHH B HOBBIE
CPeACTBa  JKM3HEHCSTENBbHOCTH,  KOTOpblE B
MOCIIEAYIONIEM TIEPEXOAIT B CYObEeKTHBIE 00pasbl U
XapaKTePUCTUKUA  3JCKTPOMATHUTHBIX  KOJICOAHHIA
MPUKIIAAHON (YU3UKH MOPCKOTO (II0Ta.
CTpyKTypHBIE DJIEMEHTHI 3JIEKTPOMArHUTHBIX
KoJebaHui TpUKIaaHONW (PHU3UKKM MOpPCKOTo (¢IioTa
HMEIOT COOTBETCTBYIOIINE MOPOXKIAIOINE Kaye-CTBa
cpenpl. WX HeciydallHOE TMOSBICHHE B OOIIEM

ciry4ae oTpeersieTCst 0a3uCHBIMH,
(byHIaMeHTaIbHBIMH, MUPOKOTIPOHUITHHBIMH,
MEearOTUMETPUUECKUMHU  YCIOBHSMH  COCTOSIHHSI
LCIDK. CtpyKTypHBIE AJIEMEHTHI
AIIEKTPOMATrHUTHBIX KOJIeOaHUH PUKITaTHON (H3UKH
MOPCKOTO ¢iora OTIPENEIISIFOTCS
COOTBETCTBYIOUINMU LEJNOCTHBIMU
XapaKTEePUCTUKAMH OTHOCHTEIJIEHO

MPOCTPAHCTBCHHBIX, BPECMCHHBIX, I'PaBUTAIIMOHHBIX,
CHJIOBBIX u OHEPIreTUYCCKUX XapaKTCPUCTHUK.
HOBTOMy X Ppas3jiivyHbI€ COYCTAaHUA MOPOKIAIOT
HOBBI€ CTPYKTYPHBIC 3JIEMEHTBI DJIEKTPOMArHUTHBIX

KoJleOaHUH TPUKIATHON (PU3UKH MOPCKOTO (IIoTa,
KOTOpble  (OPMUPYIOT M COOTBETCTBYIOIUEC

CHCTEMOOOpa3yoiue CBSI3H, OTHOCHTEIIBHO
MPEIMETHO-ACSATEIBHBIX YCIOBUH.
B LIEJIOM, CTPYKTYpHBIE 3JIEMEHTBI

JIEKTPOMArHUTHBIX KOJICOAHUH TPUKIIATHON (U3UKU
MOPCKOTO ()JIOTa UMEIOT MHOTOMEPHBIE CTPYKTYPBHI.
MoOXHO BBIIETUTH TP OCHOBHBIX HAIpaBIICHUS
(hopmupoBanus CTPYKTYpHBIX JJIEMEHTOB: 1)
HampaBieHne cobctBeHHOU cTpykTypsl LICLDK; 2)
CTPYKTYpHBIH  aHanu3  (OPMHUpPOBaHHS  dTamna
CYIIIECTBOBAHMS 3HaHUSA-00pa3a u 3) AesTeNbHOCTHAS
¢opmMa  CHCTEMHOTO  aHaimnM3a  OTHOCHUTEIBHO
HpeCTaBIeHHOH LENOCTHOCTH. YuuteiBas
JIEATeNbHOCTHYI0  (OpMYy  JaHHOTO  JEHCTBUSA
[eJarOrOMETPUYECKOT0  CHCTEMHOTO  aHAJIN3a,
HEOOX0ANMO YETKO Pa3AENNUTh TPH OCHOBHBIC YaCTH
JTAHHOTO JIEUCTBUS: OPUEHTHPOBOYHYIO,
UCTIOJIHUTENPHYI0 U KOHTpoJbHyN. Ilpum 3ToMm
Ka)XJbIH CTPYKTYPHBIN 3JIEMEHT 3JEKTPOMArHUTHBIX
KoJieOaHUH NpPUKIAAHOW (U3UKK MOpCKOro Quora
cpazy IOJy4aeT d3TH TPU  JOTOJHHUTEIHHbIC
XapaKTEePUCTHKH.

Ha yposue LICII)K cTpykTypHBIMH 371€MEHTaMH

SIBJISIFOTCSL: HaYaJbHBIH  CYOBCKT, BceoOrmas
JIEeATEIbHOCTD, cpencrsa JIEATEIIbHOCTH,
TEXHOJIOTUYECKAsI JIEATENBHOCTb, peameT
JIeATEeNIbHOCTH, KOHTPOJIbHAS JIEATEbHOCTD, TPOAYKT
JIEATENBHOCTH, pUTyaIbHas JIEATEIBHOCTD,
ornpeaMedYeHHas MOTPEOHOCTH, BOCXO/s111ast

JIeATENbHOCTh, KOMIIAYH/I-CYOBEKT, AeATeIbHOCTh
pa3BuTuUsL M cymep-cyObekT. Bce  nmaHHBIE
CTPYKTYPHBIE  JJIEMEHTHl  OTPKAIOT  IIEJIOCTHO-
CHCTEeMHBIN LIUKJT KHU3HECATEIILHOCTH
MIMPOKONPO(UIBHOTO CHENUAUCTa B KOHKPETHOM
JIEATEIbHOCTH OTHOCHTENILHO TIOJIHOTO JKU3HEHHOTO
LUKJIA IpeMeTa MpoeCcCHOHAIBHOTO COEpIKaHus B
pa3nuyHBIX  QOopMax ~ CMBICIIOOOpa3oBaHWS  Ha
puMepe HOPMAaTHUBHOM TBOPUYECKOH AEATEIHHOCTH
NpU  aHaliu3e  DJIEKTPOMArHUTHBIX  KoJieOaHUit
MPUKITAIHON HU3UKH MOPCKOTO (ioTa.
CTpyKTypHBIE DJIEMEHTEI OTHOCHUTEILHO
COOCTBEHHOTO CHCTEMHOI'0 I€AaroroMeTPHYECcKOTO
aHaJdM3a B  KauyecTBE IPEIMETHBIX  YCIOBHM
3JICKTPOMArHUTHBIX KOJIeOaHU! MPUKIAIHON PU3UKH
MOpPCKOTO (hJI0Ta: YCTAaHAaBIMBAIOT CTPYKTYPHBIH
JNMIEMEHT Kak CHCTeMY, IPEJCTaBISIOT  BCIO
MOPOXIAIOIIYIO  Cpelly, OIPENEINSIOT LEJIOCTHBIE
CBOWCTBA, BBIJICISIFOT ~ YPOBHH  aHAJIN3a,
YCTaHABJIUBAIOT COOCTBEHHBIC CTPYKTYpHbBIC
AJIEMEHTBI, IPEICTAaBISIOT  CHUCTEMOOOpa3yroIue
BHYTPHYPOBHEBBIC CBSI3H, OTIPE NS0T
crcTeMoo0Opasytoue MEKYpOBHEBBIC CBSI3H,
YCTaHAaBJINBAIOT bopmy OpraHu3alu,
NPE/ICTABISIIOT CHCTEMHBIE CBOWCTBA, OIPENEIISIOT
IIOBCACHUC u BBIACIAIOT IIPOTHO3 pa3BUTUA
CTPYKTYPHBIX 3JIEMEHTOB. Bcs  cxema cucTeMHOTO
aHaM3a HarpaBJieHa Ha (dopmupoBanue
OTHOCHUTENIbHON CHCTEMHOM LIEIOCTHOCTH B paMKax
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
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H.IHpOKOHpO(l)HIILHOfI ACATCIBHOCTHU 110 «YHUTCIIb-BHCIIHAA cpeaar, CBsA3U «YYCHHUK-

npeacTaBieHuio oopaza Mupa.

CTpYKTYpHbIE 3JIEMEHTBHI 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH NpPUKIAAHOW (DU3UKK MOPCKOTo (Quora
OTHOCHUTENBHO MOATAITHOCTH (opmupoBaHust
MIMPOKONIPOPUITBHON npodeccnoHaIbHOM
JIeITENIbHOCTH TPUHUMAIOT pa3iu4Hble (OpPMBI B
CITy4asiX: OPUEHTAMOHHOTO 3Tala, MOTHBAILIMOHHOTO
JTama, BU3YaJbHOTO STala, aKyCTHYECKOro OTara,
KaJIOPEMETPUYECKOTO 3Tala, TEPMOIMHAMUYECKOTO
sTana, 000HATENHLHOTO 3Tala, MaTepUabHOTO JTara,
PELIENITOPHOTO 3Talla, PE4eBOro 3Tarna, MMCbEMEHHOTO
sTama, BHYTpeHHero stama. OOmas Mo3TarmHOoCTbh
(hopmupoBanus CTPYKTYPHBIX AIIEMEHTOB
AIIEKTPOMATrHUTHBIX KOJIeOaHUH IPUKITATHON (PH3UKH
MOpCKOTO (b10Ta OTpakaeT LEJOCTHbIE MEXaHH3MbI
mporecca  MHTEPUOpU3alUHM  OOIIero  IMKIIa
JKU3HEEATETbHOCTH LIMPOKOTIPOPHUILHOTO
CIICLIMAIINCTA B HAIIPABJICHUH BOCIIUTAHHA LEITOCTHO-
CHCTEMHOMW JINYHOCTH.

CTpyKTypHBIE DJIEMEHTHI 3JIEKTPOMArHUTHBIX
KoJeOaHUH TIPUKIAJHON (PH3UKH MOpPCKOTO (hioTa
TaKKe OTPaXAIOT pa3IW4Hble (OPMBI THIIEPIPO-
CTPaHCTB LETI0CTHO-CUCTEMHBIX IUKIOB
JKU3HEJEATENIHOCTH.  DJIEMEHTapHble  OMHapHBIC
MIPOCTPaHCTBA ICIK thopmupyroTCS pu
YCTaHOBJIIGHUH  CBSI3U «YUHUTEIb-YUCHHK», CBS3H
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V]IK 372.851
MEJATOTMYECKHAE TEXHOJIOTHH -
OCHOBA MOBBIIIEHHASA KAYECTBA OBPA3OBAHMS

Annomauyun’ npeocmagienvi meopemuieckue nooxoovl K ONPeOeleHUr0 NOHAMUS MEeXHOL02UU 00yUeHUs.,
PACKpbIMbl  CMPYKMYpPHbIe dleMeHmbl U OUOaKmuieckue XapakmepucmuKu neoazoeuteckux mexHon02ul.
Bvioenenvi munvi yuebHotl oesmenvrocmu. Paccmompen mexnonozuveckuii ypogenb 00yueHus u Oeucmeus,
Komopbvie OH npedycmampuseaem.  IIpeocmagienvl ncuxono2o-nedacocuieckie yCiogus NogululeHus Kaiecmed
O0OUIKONIbHO20 00pazosanus. Buvloenenvi ocobennocmu nodzomoseku Oemeti 8 OOUIKONbHLIX 00pPA308AMENbHBIX
yupesicoenusax. Ilogviuenue kauvecmea 00pA306aMeENbHO20 NPOYECCa  CBA3bIBAEMCA C  UCHONb308AHUEM
UHHOBAYUOHHBIX NEOA20SULECKUX TEXHOIOSUIL.

Kniouesvle cnosa: xauecmeo o0pazoeanus, MeXHONO2UU OOYYEHUs, YeLOCMHAA CUcmemd, CmpYyKmypHble
2lleMeHmyl, neddzozuyeckoe YnpasieHue, OUOAKMUYecKue XapaxKmepucmuKu, munvl Y4eOHOU OesmenbHOCU,
OJouwKONIbHOE 00pa308aHUe.

Introduction

Omuoit u3 aKTyaJlbHBIX 3a7a4
pedOpMHUpPOBAaHUS CHUCTEMBI OOpa30BAHHUSA B LIEJIOM,
OCYILIECTBIIIEMOE B HaIllel CTpaHe Ha COBPEMEHHOM
jTame, sBIAETCAd  pa3paboTka  MHHOBALMOHHBIX
TEXHOJIOTUH 00y4eHHs C LeNbl0 IIOBBILIEHUS
KagecTBa KaK BBICHIETO M CpEAHEro, TaK H
JIOLIKOJIEHOTO 00pa30BaHusL.

B  TpamunuoHHON  menaroruke — IMOHATUE
«TEXHOJOTHS 00yJeHs» HE SIBIISIETCS
obmenpunareiM. B marepmaax  FOHECKO
TEXHOJIOTUSI OOy4eHHs TPAKTyeTCsd KaK CHCTEMHBIN
METO/I CO3/IaHMsl, IPUMEHEHUS U OIPEACICHHS BCETO

mpolecca TPETNoAaBaHUs W YCBOCHHUS 3HAHWHA C
y4eTOM TEXHHUYECKHUX W UYeJOBEUECKUX PECYPCOB U
X B3aMMOJIEHCTBHSI.

Materials and Methods

B  Hayunolf  nuTepaType = CyHIECTBYIOT
pa3nuYHbIC TOAXOABI K OIpPENCICHUI0 CYIIHOCTH
MeIarOTHYECKNX TEXHOJOTHH.

Onnu aBTOPBI paccMaTpUBaOT
MEearoTHYecKyl0  TEXHOJOTHIO  KaK  CPENCTBO
JOCTIKeHust  nenei  oOyuenuws. Ilpm  stom
MOJUEPKUBAIOT, YTO I€JarorHYecKass TEXHOJIOTHS
BCET/Ia CYIIECTBYET B JIIOOOM mpoliecce oO0ydeHus u
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BOCIIMTAaHUs, ¥ B O3TOM CMBICIIC OHa pa3BHBACT
KJIaCCHYECKYIO JUJIAKTUKY, JIOTIOJTHSISE ee
NpUHIUIAMU CTPYKTYPHOH M COIEpPKATEIbHON
LEJIOCTHOCTH TEXHOJIOTMH, €€ JHarHOCTHYECKOM
HaNpaBJICHHOCTH,  3aBEpIIEHHOCTH, COLMO- U
HIPUPOI0CO00Pa3HOCTH, WHTEHCUBHOCTH  BCEX
nporeccos [1].

lpyrue CIICLIAAITICTBI paccMaTpHBaIOT
TEXHOJIOTUH OOY4YEeHUs Kak CIoCcO0 pean3auuu
CoZepKaHUs o0yueHus, IPeyCMOTPEHHOTO
y4eOHBIMH ITPOTpaMMaMHU, TPEICTABIAIOMNN co00H
cucreMy (opM, METOJIOB U CpEACTB OOydeHWUS,
peanmu3yronux Hanboaee SPPEKTHBHOE TOCTHIKCHUE
nesneit ooydenus [2].

CyIecTByeT MHEHHE, COITIACHO KOTOPOMY IOJ
TEXHOJIOTHEH OOy4YeHUs] TOHHMAETCsl LEeNOCTHAS
COBOKYITHOCTh npouenyp (IMOaKTHYECKUX,
oOlienearornyeckux, ICUXOJOTHYECKUX W Ap.),
0OyCIIOBJICHHAasT COOTBETCTBYIOIIMMHU ILEIAMH U
coJiepskaHueM oOydeHust u Bocnutanust  [3].

[lenaroruueckyro TEXHOJOTHIO  OINPENEISIOT
TaKKe Kak COBOKYITHOCTb TICUXOJIOTO-
MelarorHYecKux YCTaHOBOK, OTIPEIEISFOLINX
CHenHaIbHBIN HA0Op M KOMITAHOBKY (hOpM, METOJIOB,
CHoco0oB, TNPHEMOB OOYYEHHMS, BOCIHTATEIbHBIX
CPEeINCTB, TO €CTh IeJaroruyeckas TEeXHOJIOTUS
MIPEACTABIISIET coboif MHCTPpyMEHTapHUH
MeJIaroruueckoro mpoiecca [4].

B ormenbHBIX paboTax NPUMEHSIOT TEPMHHBI
«egaroru4yeCckKue I/IH(bOpMa]_[I/IOHHbIe TEXHOJIOT UM
WIM  «HOBble  HH(OPMAIMOHHBIE  TEXHOJIOTHH
oOydeHus’», uMes B BHIY I€arornyeckue
TEXHOJIOTUH, Oa3upylolluecss Ha HCHOJIb30BAaHUU
KOMITBIOTEPOB, Pa3JIMYHBIX 3JIEKTPOHHBIX CpPE/ICTB
ayano- U BUACOTCXHUKU U CHUCTEM KOMMYHHUKallUU
[5]. OnHako OTOXIECTBIATH JAHHBIC IMOHATHS C
TaKUMM, KaK  «IeJaroruueckas  TEXHOJOTHs,
«TEXHOJIOTUSI OOYYeHHUS» HE CTOMT, NMOCKOJBKY 3TH
NMOHATHS, Ha Haml  B3MUISAA, pasHele. Ham
HpeNCTaBIseTCs, YTO IIeAAroru4ecKue TEeXHOJIOTHU
NPEeXKIe BCEro ONPENCIAIOT MPOSKT BCEro Ipolecca
dhopMUpOBaHHS TUYHOCTH 00y4aeMOTo.

C HO3ULHH KOMILIEKCHOTO noaxona
TEXHOJIOTHUIO OOY4YEeHUs] MOXKHO TIPEJICTAaBUTh Kak
LEJOCTHYIO CHCTEMY, CTPYKTYPHBIMH 3JIeMEHTaMH
KOTOPOH SIBIISTIOTCSI:

- Ien 00yJIeHMST;

- coJiep)KaHue 00yUYeHus;

- CpelcTBa [eJarorn4eckoro B3anMoIeHCTBUS;

- opraHu3anys yae6GHOTO mporiecca;

- 00y4aeMpblii, IpernoiaBarens;

- Pe3yNbTaT AeATEeIbHOCTH.

TexHosorust 00y4eHUs] — 3TO TEOPETUUECKHN
IPOEKT MEeJaroTMYecKOro yNpaBleHUs y4eOHOH
JIEITEILHOCTBI0O M CHCTEMa HEOOXOJUMBIX CPE/ICTB
JUIs obecrnieueHUs (yHKIIMOHMPOBAHUS
MeIaroTHYecKoil  CHCTEMBI  COTJIACHO  3aJaHHBIM
1eJIsiM 00pa3oBaHusI U pa3BUTHs 00ydaeMbIx [6,7].

JupaxTrdeckue XapaKTePUCTUKH
MeNarorHyecknx  TEXHOJOTMH  claralTcs W3
CIIEIYIOINX ocoOeHHOCTeH yaeOHO-

Melaroruueckoro npouecca:

- 3aaYHOTO IIOCTPOCHUS M NPOOIEMHOMN
CTPYKTYpbI yueOHOH MH(pOpMAIHH;

- BapUaTUBHOCTU B pacueTe Ha
WHIMBHyaJbHBIE ~ MBO3PACTHBIE  BO3MOXHOCTH
00y4aeMbIX;

- ¢ GepeHITIPOBAHHOTO YIIPABICHUS yIeOHOM
JIeSITENbHOCTBIO.

I[Ipn peanu3amuy TEXHOJOTHH  OOydeHUS
CO3JIAfOTCSl HEOOXOIMMBIC YCIOBHUS JUIL Pa3BUTHA
y4eOHOU JesTebHOCTH, (JOPMUPOBAHHS aKTHBHOCTH
00yJaeMbIX, OCO3HaHHMS WMH II03HABATEIbHBIX
JIeHCTBUH, YCBOGHHSI  COJIEp)KaHUsl  y4eOHOro
Mmarepuana ¥ (GOpMHPOBAHMS IETOCTHOW CHCTEMBI
3HAHUH.

TexHosorun MOTYT Mpennoyiaratb OAWH U3
JBYX TUIIOB y4eOHOM JIeSTEIbHOCTHU:
pENPOOYKTUBHYIO WIIM  IPOAYKTUBHYIO, MEXKIY
KOTOPBIMH BO3MO>KHBI MHOTOYHCIICHHBIE TIEPEXOIBL.

[lepBeIit croco0 3akiIr0YaeTcst B CIEIYIOIIEM:
CyOBEKT  IPEANOoJIaraeT  OCYIIECTBHTh  IOMCK
nHpopManny, HEOOXOTUMOW M JOCTATOYHOH I
MOJATOTOBKH PEIIEHHUS C IOMOIIbIO HOPMAaTHBHBIX
MIPaBWII ¥ yKa3aHHUH.

Bropoii cmoco®  momyckaeT — peanu3aluio
pelIeHus] B CIOXHBIX W BPEMEHHBIX YCIOBHSIX,
JIOTIYCKAIOIINX  BEPOSTHOCTHOE  pelICHHEe  C
HCTIOJIb30BAHHEM Kak HOPMaTHBHBIX, TaK M
IBPUCTUYECKUX U CTATHCTHYECKUX TPABHIL.

Tpetuii cnoco6 MO3BOJISET MCKaTh PEUICHHE B
YCIIOBUSIX HEMOJIHOW MH(OpMALUK M 3aKIII0YacTCsl B
YCTaHOBJICHUU HWHBapUaHTHBIX CI/ITyaHI/Iﬁ
JEeATEIBHOCTH, OJTHO3HAYHO OTIPEIETSFOIINX
KOHKPETHYIO [IpOrpamMmy ACHCTBUM.

B rtexnomormax oOydeHus (ukcupyercs
HOpMaTHBHAs JIeITeNILHOCTD neyarora,
obecrieunBaromias Hanbosee 3hHEKTUBHBIE CIIOCOOBI
TIO3HABATENBHOH JIEATEIIFHOCTH 00yJaeMBbIX .

TexHonorn4eckuii YPOBEHb o0yueHus
IIPeAyCMaTpPHUBACT CIEAYIOLINE ACHCTBUS:

- KOHKpeTH3alMs 3ajgad oOy4eHHs COTJIACHO
MOCTABIICHHBIM LIEJISIM;

- MPOEKTHPOBKa Pe3yJIbTaTUBHBIX
XapaKkTepuCTuK,  (opmupyeMblx B  Tpolecce
0o0yueHwus;

- aHAJIN3 UMEIOLINXCS CPEICTB 00yUEHHUS;

- pa3paboTKa aNTOpUTMa YIpaBlCHUS yIeOHOI
JIeSITeTbHOCTHIO MOCPEJICTBOM COCTaBIICHUS
00yJaromux mporpamm;

- BbIOOp  TEXHOJIOTMYECKHX  IPOLEAYyp
YIIpaBJIEeHUs yUeOHOH ESITENbHOCTHIO;

- TPOEKTHUPOBKA IOOINEPAIIOHHOTO COCTaBa
JICHCTBUIA;

- TPOEKTHPOBKA KOPPEKIHOHHBIX CPEACTB
yIIpaBJICHUS;

Philadelphia, USA

245

THOMSON REUTERS

Indexed in Thomson Reuters

o




| ISRA (India) = 1.344

.| 1SI (Dubai, UAE) = 0.829
Impact Factor: | G (australia) = 0.564

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PUHLL (Russia) = 0.207 | PIF (India) =1.940

| | ESJI (K2) =4.102 | 1Bl (India) =4.260
L JIF =1.500 |

SJIF (Morocco) = 2.031

- pa3paboTKa IMAarHOCTHYECKOro anmnapara s
KOHTpOJII M  KOPpPEeKIMH TIpoliecca  yCBOCHHS
y4e0HOTO MaTepurana.

Hasnavyenue TexHoyiornii 0Oy4eHUs] COCTOUT B

peryinupoBaHUU y4eOHOTO npoiiecca c
oOpazoBareNnbHbIM M pa3BuBaronM 3ddexrom. Ilpu
3TOM K@XZA0€ 3BEHO B CIOXHOH IIEIOuKe
B3aHMOJICHCTBUI KOHKPETHBIX CTPYKTYP

Mearoruyeckoil  cucreMbl  TpeOyeT —BBIPAOOTKH
cnenu(pUIECKUX NeJaroruieckuX MEXaHH3MOB H
METO/IOB YIIpaBJICHUS M03HABaTENbHON
JIeSITeIbHOCTHIO 00ygaeMbIx [8,9].

Pedopma BeICIIEH IIKOJBI, CPEIHUX Y4EOHBIX
3aBEICHUIN U JOUIKOJBHBIX 00pa3oBaTeIbHBIX
YUpexACHUN TpeOyeT MOACPHHU3AIUH TEXHOJIOTHH U
nporpamMm  0Oy4eHHs, 4YTO TECHO CBSI3aHO C
IpeBpalieHneM OOydeHHs W BOCIUTAaHHUS B
TBOopueckuii mpouecc  [10].  Opnako crengyet
3aMETHTh, YTO B HACTOAIIEE BPEMS H3-332 HU3KOTO
YPOBHSI (PMHAHCHPOBAaHHUS KayecTBO TPaJULIUOHHO
CJIOKHUBLICTOCA HIKOJIBHOI'O n JOIIKOJIbHOTO
00pazoBaHus TOCTETIEHHO YyXynamaercs. Beixon w3
CO3JIaBILIEHCSl CUTYallMy Mbl BUIUM B OpraHU3alUH 1
(hMHAHCHPOBAHHIH MacITaOHBIX HAYYHO-
Helaroru4eckux HCCIIeIOBAHUH, TIOBBIIICHUS
3¢(}EeKTUBHOCTH  TIOATOTOBKH  TEIAarordvecKux
KaJpoB, IIUPOKOM peann3aluyd WHHOBAI[MOHHBIX
TEXHOJIOTHH Ha BCEX YPOBHAX OOYyYEHHUS, B TOM
yucie, U B cepe JOMIKOIFHOTO 00pa30BaHusL.

YuuteiBas B COBPEMCHHBIX YCJIOBHAX BA)KHOCTH
JIOLIKOJIBHOTO  00pa3oBaHMsA Il TOCIEXyIOIei
yCIEITHON MI03HaBaTEIbHON JIeATEILHOCTH
06y‘laeMBIX Ha JTranax HIIKOJIBHOI'O W BBICHICTO
00pazoBaHus, OCTAaHOBHMCSI KpaTko Ha YCIOBHSAX
IIOBBILIICHHUA KadyecTBa HUMCHHO 3TOro YpOBHA

00pa3oBaHUsL.
HccnenoBaTenu BBIAETIAIOT PAJ  HCHXOJOTO-
NEeJarOTHYeCKUX  YCIOBHH,  00eCIIeuMBAaIOIINX

KauecTBO JOMIKOJIbHOTO oOpasoBanus [11, 12]:
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00pa30BaTeIbHOTO MIPOLECCOB;

- BBICOKMII ypOBEHb KauecTBa TEXHOJIOTUHI
o0yueHus, 00pazoBaTeNbHBIX IpOrpaMM,
JTUIAKTHYECKUX CpEICTB, YUUTBHIBAIOIIUX
¢usmueckne W TNICHUXMYECKHE  OCOOCHHOCTH
JIOLIKOJIEHUKOB;

- oOoramieHne HpeaAMETHO-TIPOCTPAaHCTBEHHOM
Cpe/ibl, pacuIMpsIonied BO3MOXXHOCTH peOeHKa IS
CaMOpa3BUTHS;

- obecreyeHne IMCUXOJIOTHIECKOTo KoMdopra
JIMYHOCTH yJaIerocs B JOIMIKOIHHOM YUPEKICHUH B
HEeNsIX WCKIIOYCHHS M3JIUIIHUX HAarpy3ok Ha
pebeHKa, MOPHIBAIOIINX €TI0 310POBLE;

- MIMPOKOE UCTIOJIb30BAHNE UTPOBOH
JIeSITeIbHOCTH, CIOPIIPU3HBIX CUTyauui c
NPUMEHEHHEM  CPEICTB  HCKycCTBa  (MYy3BIKH,
JUTEPATYPHl, )KUBOIIHCH).

Conclusion

B HACTOsIICC BpeMH negarornycckas HaYKa
MNOOXOJUT K paboTre ¢ OETBMH JOIIKOJIBHOTO
BOSpaCTa KaK K 06pa3OBaTean0171 JCATCIBHOCTHU C
01'[0130171 Ha BBIZICJICHHBIC BbIIIC IICUXO0JIOTrO-
negarorutycCkKue YCJ'IOBI/IH U J€Ja€T aKIOEHT Ha

pa3BUTHHU MHTEIICKTYalIbHBIX crocoOHOCTEeH
pebenka.

B 3akmoueHue oTMeTMM, 4TO OOOTalleHHE
TPaIULHUOHHOTO o0yueHus COBPEMEHHBIMU

MearoTHYeCKUMH  TEXHOJIOTHSIMH  CIIOCOOCTBYET
uHTeHCH(UKAMK  00pa30BaTeNbHOIO  Mpolecca,
pedrekcuBHOCTH y4eOHOI JIeATeIILHOCTH,
MOBBILICHUIO KauecTBa 00pa30BaHMs B JOIIKOJIbHBIX,
IIKOJIFHBIX U BBHICIINX YICOHBIX 3aBEICHHSX.
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METOJUKA TUATHOCTUKHU NNPEANIPUATHUSA B CUCTEME
AHTHUKPU3UCHOI'O YIIPABJIEHUSI

Annomayusn: B Oannoil cmamve paccMompenvl 60npPOChl OUASHOCMUKU KPU3UCA HA npeonpusmusix. B
cmamve  UCHONb306AHbI  MAKUe Memoobl, KAK HAYYHble 3HAHUSL, CUCMEeMAMUKA, aHanu3 U  CUHME3.
Ipoananuzuposanvl meopemuyeckue acnekmsl OUAZHOCMUKU. B pe3ynbmame ucciedoganuil, agmop npeocmasuia
NPeoNodicenUust 0 Cnocobax u mMemooax OUASHOCMUKU. A8mop makdice onucvligaem nOIONCUMENbHbIE ACHEKNIbL
OUA2HOCUKU.

Knrouesvie cnosa: ananus, aHmMukpu3ucHoe ynpasiexue, OUASHOCMUKA, Memoobl OUASHOCMUKU, NOOX0O,
HoKazamenu, cucmema, cnocoobl OUAZHOCMUKU.

Introduction
W3BecTHO, YTO KpU3HC MOXKET MPEACTABUTH

AHTUKpU3HUCHOE  YINpaBJIeHHE  TaKk  XKe
OXBaThlBaeT c(epy COIHATBHOW  IICHXOJIOTHH,

CEPBE3HYI0 Yrpo3y MAaxe, €CId OH HaXOAUTCs Ha
KpPaTKOCPOYHOM M JIOKalIbHOM ypoBHe. [lns Toro,
yTOOBl ~ NPENOTBPATUTH TAaKWE  OTPHLATEIbHBIC
CUTyalluH, HeOOX0MMO pa3paboTaTh U pean30BaTh
3pdeKkTHBHYIO CHCTEMy YIpPaBIEHHs, KOTOpas
BKJIFOYAEeT B ce0s1 METO/IbI JUArHOCTUKH KPH3HCa.

AHTHKPHU3HUCHOE YIIPaBICHNE — CHCTEMa MEp IO
JUarHOCTUKE Ha BCEX YPOBHSIX OSKOHOMHUKH,
NPEAOTBPALICHUI0 U  YCTPAaHEHUIO  KPU3HCHBIX
cuTyauui u ee npuuuH. IloaToMy Bce HampaBieHuUs,
BIIHSTIOIIHE Ha SKOHOMHKY, CBS3aHBI c
AQHTUKPU3HCHBIM  YTIPAaBIICHUEM. ObecrnieueHne
SKOHOMHYECKOIH CTaOMIBHOCTH, IOJy4YeHHE Pa3HBIX
JIOXO/IOB, MepBI o o0ecIieueHn o
KOHKYPEHTOCIIOCOOHOCTH —  TaK JX€ CUHTAroTCs
METO/IaMH aHTUKPU3HUCHOTO YIIPABICHHUS.

COUOJIOrNH, MCAArOriKu M MaTCMaTHUKU. T.x. BCce
OCYIIECTBJIIEMBIC pa6OTBI OCHOBAaHbI HAa 3HAHUAX H
OIIBITC JAaHHBIX IPEAMETOB.

Materials and Methods
W3y4uB pa3nuvHbIe MMOJXO/IbI, MOXKHO YBHIIETH,
YTO AHTHUKPU3WCHOE YIPABJICHUE BKIIOYAET B CeOs
YeThIpe JTarna:
1 mpoduiakTHYeckue Mephl — IpeaynpexaeHHe
0 KpH3HCE;
"1 MepompusTHS 10 JHMAarHOCTHKE U OIICHKE
KpHU3Hca;
"1 MepomnpusTHs 10 NPEKpaIEeHUIO KPU3HNCa;
] HCKOpEHEeHHe Kpusuca.
IMonstne nmmarHoctukm (rped. diagnostikos)
03Ha4YaeT «CIOCOOHOCTh pPacHO3HOBaTh. JlMarHos
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(“diagnosis”) ¢ TpedecKoro MEPeBOTUTCS Kak
«OTIPEZICNICHUE CYIIECTBA U OCOOCHHOCTEHl 00JIe3HU
Ha OCHOBE BCECTOPOHHETO HCCIIENOBaHUSA OOJIBHOT0%»
[7, c. 240].
JluarHoctuka — oreHka ()UHAHCOBBIX CUETOB M
OTYETHOCTE 1O  CTAOWIBHOCTH  (PMHAHCOBO-
HKOHOMHYECKOTO TIOJIOXKEHHSI. IMpouecc
JMATHOCTUKH KPU3HCHBIX CHTYalMi OTBEYaeT Ha
CIIEIIYIOIIIE BOIIPOCHI:
| TlepecmarpuBaeTrcsi  (UHAHCOBOE  COCTOSIHHE
TIPEATIPUSTHS JJIs BBISBIICHUS

[l IpHU3HAKOB HEIIATEKECIIOCOOHOCTH.

[l Omnpepensiercss ypoBEeHb KPH3UCHOM CHUTYallUH
HPEANPUSTHS.

L) Hsywarorcs (hakTopHI, CcrocoOCTBYyrOIINE
HaCTYIUICHHE KPU3UCHOW CUTYallHH.
H.B. bakma, ucxoms u3 mnened M METOI0B

JIMATHOCTUKHU GaHKpOTCTBA MPEANPUATHS,
MOJIPa3/IeNsaeT Ha OCHOBHBIC CHCTEMBI:

1. Cucrema  o3kcmpecc -  JMArHOCTHKH
0aHKpOTCTBA.

2. Cucrema ¢QyHDaMEHTANBHON IHArHOCTUKA
OaHkpoTcTBa [4, c. 169].

Cucrema JKCTIpece - JINarHOCTUKH
OaHKpOTCTBa  MpeicTaBisieT  co0OM  cucremy
HENpephIBHOM OIIGHKH IapaMeTpoB KpH3HCa B
(hMHAHCOBOM pa3BUTHH TPEANIPUATHSA U OCHOBaHA Ha
(hMHAHCOBOW OTYETHOCTHM Ha OCHOBE CTaHIAPTHBIX
aNrOpuTMOB aHanm3a. Ee OCHOBHAs Ienh — paHHEe
BBISIBJICHUE W TEpBOHAYANIbHAs OLEHKa KPU3HCHBIX
CUTYallU{ TPEINPHUATHL.

Cucrema  (yHIAMEHTABHOW  JHATHOCTHKH
0GaHKpPOTCTBA TPEANPUATHS TIPEACTABISIET C000it
OIICHKY  IapaMeTpOB  pa3BHTHS  KpH3Wca Ha
NPEANpPUSTHA Ha OCHOBE METOJOB (haKTOPHOTO
aHanm3a W NIporHo3upoBaHus. Ee ocHOBHas menp —
NPOTHO3UPOBAHUE,  HEraTMBHO  BIUSIONMX U
MPUBOAAIINX K KPU3UCY MPEennpusaTHs, (HaKTOpoB U
MIPOTHO3UPOBAHUE JIOJITOCPOYHBIX MEPCTICKTHB.

B npouecce arHOCTUKM aHaIM3 HPOBOJIUTCS
B CJICAYIOIINX HATIPABJICHUAX:

BCECTOPOHHMN aHAJIM3 OTPACIIH;

(hMHAHCOBOE COCTOSHHUE;

MapKETHHT;

MIPOM3BOACTBEHHAsS AESATEIBHOCTD;

KaJIpHI;

cUCTEMa yIpaBJICHHS;

001m1ast MPON3BOAUTENEHOCTD MPEATIPUSITHSL.
Ilenp  MUMAarHOCTUKH —  JMArHOCTHPOBATH
UCCIIeIyeMblii OOBEKT U [aTh 3aKJIIYEHHE O ero
OymymeM COCTOSTHUH. DKOHOMHYECKask IUarHOCTHKA
TpeOyeT dYeTkoro auarso3a. T.K. Ha ee OCHOBE
ompexersieTcss (MHAHCOBEBIN CTaTyC NPENNpPHUATHS U
BBIBOJA O TOM, 4TO JIMarHOCTUYECKHH IpOIIecc
HCTIOJIB3YeTCS BO BCEH CHCTEME WM YIPABICHUU.

o MHECHHIO A.T1.IoOpOBHHCKOTO,
JIMarHOCTHYECKHE METOJIBI MOYHO
KIaccu(UIPOBATh CICAYIOIUM o0pazom [5, ¢.123]:

I A B B

- AHanuUTHUYECKUH  METOJ  OCHOBaH  Ha
omepalnuax, CBS3aHHBIX CO  CTATHCTUYECKOI
nHpOpManyuei.

- Meroa »KCHEpPTHOH OUArHOCTHKH OCHOBAH
Ha TOJIHOHM oleHKe W MH(OPMAIMH O IHArHo3e C
MOMOILBIO MPOBEACHUS CIEUAIBHOIO IKCIEPTHOTO
ompoca. OTOT METOJ HCHOJIb3YeT Pa3ludHbIC BHUJBI
9KCTIEPTHOHN OICHKH.

- JluneilHoe mporpaMMHUpOBaHHE —  3TO
MaTeMaTH4eCKUH METOJ UCTIOJIb30BaHUS
ONTUMAIBHBIX  PECYpcOB W ACUCTBUM Ui
JOCTIXKEHUs  jkenaemoro  pesymprata. C  ero
MOMOIIBI0O MOKHO ONTHMH3HPOBATH TOT WJIM HHOM
NpPOIIECC, YBENUYUTH NPUOBLIL M 3deKTHBHO
HCTIOJIb30BATh PECYPCHI M BpEMSI.

- JluHamMu4ecKkoe NMpPOTrpaMMHpPOBAHUE - 3TO
BBIUMCIUTENBHBIA METOA JUIS PpEIICHHS 3amad
YIpaBJIEHUS ONpPENEIEHHON CTPYKType. OTOT METO]
INpUMEHseTCT B TpPeX  JTamax:  IOCTPOCHHUE

MaTeMaTH4ECKOU MOJIEINH, pelieHue
YIPaBJIEHYECKOW 3aJaud, aHalu3 IO0JIYy4ECHHOU
HHpOpMAIHH.

O.JO0.IlatmacoB u O.B.Cepruenko cuuraror,
YTO JUATHOCTHKA TI0 HAIPaBICHUSM HCCIICIOBAHUS
JICTIUTCS Ha CIICIYIOIIIE BUIbL:

1. DkoHoMmuYecKas IUarHOCTHKA,
2.  DyHKIMOHAJbHAS THArHOCTHKA, B KOTOPYIO
BXOOUT:
_| IMarHOCTHKA MapKETHHTA;
] IMPOU3BOACTBCHHAA JUATrHOCTUKA,
_| nuarHOCTHKA (DYHKIUW CHAOKEHUS;
| ¢uHaHCOBas MTMArHOCTHKA,;
_| ImarHoCTHKa MEHEI)KMEHTA,
_| IMarHOCTHKA MepCOHAT-MEHEIKMEHTA
(commanbHast JMarHOCTHKA).
3. JlmarHocTuka BHEIIHEH Cpelibl;
4.  Crparernueckas quaraoctuka [7, c. 242].

E.A baGymikuHa yTBEep)KIaeT, OTIMYHTEIBHON
YepTOW JMArHOCTHKH KpH3HCa SBISACTCS TO, YTO
BEIETCS aHAJM3 HE CTAaTHCTHYECKOTO COCTOSIHUS
00BEKTa, a ero JMHAMHKH BO BpeMeHH |3, ¢.38].

B kadectBe 00BEKTa AMArHOCTHKH MOYKHO
B3STh BHYTPEHHIOIO Cpeny MpennpusaTus ((QyHKIIHH
MIPOM3BO/ICTBA, CTPYKTYpa  YIpaBJEHHUS) u
OTIpe/IeTICHHbIE BUIbI PECYPCOB U JIaXKe MPHOBLIL

Jns  TOpaBWIBHOW ~ OICHKH  COCTOSHHS
JIMarHOCTUPYEMOTro 00beKTa HeoOXoanMma CcHcTeMa
KPUTEPHEB, OTpaXkaromas (PaKkTophl, BIHSIONINE B
OTIpeJIeTICHHOM Tepuojae BpeMeHH. [laHHas cucrema
KPUTEPHEB COCTOMT W3 Oa30BBIX IOKa3aTeNei s
OLIEHKH COCTOSIHUS o0ObekTa, pa3paborox
Ka4eCTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTHK,
XapaKTePUCTHK W IIKAJl M3MEPEHHSI TOKa3aTeeH.

B.A.IlogcopuH cuMTaer, dYTO IPOBEJICHHE
IUArHOCTHYECKUX HCCIENOBAaHUA HEOOXOIUMO BO
BCEX CTPYKTYpax M Ha BCEX YPOBHSX yNpaBiieHus [8,
c. 42].
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MeTonbl AUArHOCTUKH KPU3UCHOIO COCTOSHUS pucyske (Pucynoxk 1).
MNpEeINpUATHs  TPEICTaBICHBl Ha  CIEAYIOIIeM
METO/IbI
JAUNATHOCTHUKU KPU3UCA
' 3 ( )
I'opu3oHTaabLHBI AHanu3
i (TpeHa) aHAIM3 nokasareJiei
\_ Yy, . /
( ) ( )
BeprukaiabHblii DakTOPHBII
(cucTeMHBbIii) aHAIU3 aHaJu3
N\ Y, . Y,
CpaBHUTeJbHBII
aHaIM3
Pucynok 1. MeToabl AJMATHOCTUKHM KPU3UCHOM CUTYyalluH
(Paspaboman asmopom na 0cHo8e NpoeOeHHbIX UCCIeO08AHUIL )
lopm3onTanmpHEIl  (TpeHX) aHamm3  — | ®opma HOMED - 3 - “OTUeT 0 ABWKCHUH
OTpe/ICTICHUE TCHACHIUN JTUHAMHUKH  OyIylIux KanuTana’;
[OKa3aTejaeil npu IMOMOLIM CPaBHEHUS OTYETOB 3a | ®opwma HOMeEp - 4 - “OTUeT 0 ACHEKHBIX
HPOLLIbIE IIEPUOBIL. MOTOKaxX’;
BeprukanpHbIl  (CTPYKTYpHBIM) aHamu3 — 7 ®opwma HOMED - 5 - “TIpunoxenus ans
OTIpe/ie]IeHNe CHCTEMY KOHEYHBIX (DMHAHCOBBIX Oyxranrtepckoro OamaHca”.
MoKazaTelel M BIUSHHE KaXAON CHUTyaluun Ha
061]_[1/117[ pe3yibTar. I[I/IaFHOCTI/IKa (1)I/IHaHCOBOFO COCTOAHUSA
AHanu3 1okxasareiei (KO3(1)(1)I/IHI/I€HTOB) — pa3pa6aTLIBaeT KOMILICKCHBIE MpeAI0XKEHUA,
pacyeT OTHOLIEHUM M CBSI3€M MEXIY OTIEIbHBIMHU HanpaBJieHHblE Ha  ylydlleHWe  (DUHAHCOBOTO
AIIEMEHTaMH OTYETOB PA3JIMIHBIX (JOPMATOB. COCTOSHUS npeanpusaTus B YCJIIOBUAX
DaKkTOpHBINA aHaIu3 — KCCIEIOBAHUE BIMSIHUS AHTUKPU3UCHOTO yhnpaBJICHUA Ha OCHOBE

OTIETBbHBIX (PAaKTOPOB HAa KOHEUHBIH pe3yiabTaT C
IIOMOIIBIO CTATUCTHYCCKHUX MCTOIOB.

CpaBHHUTEIBHBIN aHATN3 — CHOCOO CpaBHEHHS
rokKaszaresed Apyrux NpeAnpUsITUH C MOKa3aTelsIMu
UTOTOBBIX JIaHHBIX.

Jnst OOBEKTMBHOM  OLEHKM  COCTOSHHSA
MPEIIpUATHS U HEYNOOHBIX CUTyalud HE0OXOANMO
peryispHoe  IpOBEICHHWE  JUAarHOCTUKH  €ro

(uHaHCOBOTO TOJI0XKEHHsI. DHHAHCOBBIE MMOKA3aTEH
KIaccuUIUPYIOT A(PPEKTHBHOCTh  AESTSIBHOCTH
NpeANpUsTHS BO BCeX HampasieHusX. [Ipu aHammze
(hMHAHCOBBIX TIOKazaTellell HEOOXOOUMO  y4ecTb
W3MEHEHHE  KaKAOTO  II0Kasarens, IOsBJICHUE
(akTopoB, BIMSIOIMIMX HA W3MEHEHUE MPUOBUIH U
KOJIMYECTBEHHYIO OIICHKY.

Just oueHKM — (MHAHCOBOTO  COCTOSIHUS
NPEANpUATAS HWCTOYHUKOM WH(OPMAIUHM CIyKaT
creyonme JOKYMEHTEI OyXrajiTepckon
OTYETHOCTH:

[l ®opma HOMED - 1 - “Byxranrtepckuii 6ananc”;
1 dopma HOMep - 2 - “OT14eT 0 PUHAHCOBBIX
pe3yabTarax’;

SKOHOMUYECKOH CTPATETHUH MPESAPUSTHSL.

B nmarHoctrke Kpu3uca MOXHO HCIIOJIb30BaTh
TaKkHhe HHCTPYMEHTEI, KakK CTaTUCTHKA,
MOJICTUPOBAHUE, DKCIIEPTH3A, MapKETHHTOBOE
uccienoBanne M npyrue. [lpn 3TOM yUIHTHIBArOTCA
TUN KpPU3UCAa W TPUYHHBI €r0 BO3HHUKHOBCHUS.
CHCTeMHBI aHaIW3 NPEHOCTaBISAET HH(OPMAIHIO
00 W3MCHEHHSIX, pPHCKaX H©  BO3MOXKHOCTSX
npeanpustus.  Creayriomue METOAbl  TaK — Ke
3¢ (GEKTUBHBI IPU THATHOCTUKE KPU3HCA!

"1 AnHanu3 BHEIIHEW CpeJIbl.

| Aymut (puHAHCOBOTO COCTOSHUSI.

ml Ananuz KpeAUTHON THOJIUTUKH o
3a/I0JDKEHHOCTSIM TPEATPHUSTHSI.

| OueHka cTeneHd pucka (MICHTHOUKAIIHS).

1 Orenka (hUHAHCOBOTO COCTOSTHUS

TIPEIIPUSTHSL.

OreHKa (PMHAHCOBOTO COCTOSIHUS MPEINPHUSITHS
OCHOBBIBAETCS Ha JIBYX MOJIXOJaX:

1. KaudecTBEHHBIN OIXOMT

2. KoauyecTBEHHBIH OAXO0

B 3apyOexxHBIX JHTEpaTypax NpPUBEICHHI PSA
METOJ0B, KacarolMXCsd KOJIMYSCTBEHHOI'O IIOIXO0a.
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B wactHOCTH, Y. BuBep mpemioxmt mATHPAKTOPHYTO
CHUCTEMY ISl AMArHOCTHKM OAaHKPOTCTBA M OIICHKH
(huHaHCOBOTO cocTosiHUA mpennpusatis. OH  ObLI
nepBbIM  (DMHAHCOBBIM aHAIMTUKOM, KOTOPBIH C

MTOMOIIBI0 CTATUCTHYECKMX METOMOB, HCIOIB30Bajl
(uHaHCOBBIC KOI(D(UIIMEHTBI IS  THATHOCTHKH
BEpOSITHOCTH ~ OaHKpoTcTBa. Hibke  mpuBeneHa
cuctema nokazareneit Y. busepa.

Taoauna 1
Cucrema noka3zareJieit Y. busepa [1, c. 60]
3HaveHue 1oKa3areneil Ui pa3invHbIX TPyl GUpm
Jnst
Ioxaszarenn 6J1aronoIyuHbIX Juist pupM 3a nsTh JeT 10
hupm 0aHKPOTCTBA Hus upm 3a ron
JI0 OaHKPOTCTBA
Koaddunuent busepa >0,4 0,17 o -0,15
PenrabenbpHocts akTUBOB % 6-8 5-2 or 1 go -22
DUHAHCOBHIH JICBEPUIK <0,35 0,4-0,5 >0,8
KoapuuneHt nokpseItust
AKTHUBOB YHCTBIM OOOPOTHBIM >0,4 0,3-0,1 <1
KalmuTaaoM
KoaddunmeHt mokpeitus 2,0-3,2 1,0-2,0 <1

Kak BuaHo B Tabmuie, B ycHemHbIX (upmax
cpeiHU moKaszaTedb KOd()(UIHMEHTOB JTOXOMUT JIO
0,45. My hupm, KOTOPBIM 10 OaHKPOTCTBA TISATH JIET
- 0,2. Ins pupm, KOTOpHIM 10 OAHKPOTCTBA OJHH
rox — ymenbummics g0 0,18.

A Tak ke, OJHO U3 HauboJee MIMPOKO
UCIIOJIb3yeMbIX MOJIENEei Uil BBISIBICHUS PHCKOB
OGaHKpoTCTBa SBISiCTCS Mopaenb . AnbTMana. O.
AnpTMaH B CBOEHl MoaenM Uil OLEHKH YPOBHS
KOMMEPYECKOTO ~ PHCKa  HCIOJb30Ball  METOI
JMCKPUMUHAHTHOTO aHainm3a. Ero wmeronosorus
OCHOBaHa Ha KOJHMYECTBCHHBIX IOKazarensax. llpm
CO3MaHMM  HWHAEKca mpodeccop 3. AnbpTMaH
MpOoaHATU3UPOBA 66 TPEANPHUATHI, CTaBIIUMUCS
OGankporamu B mepuony  1946-1965 1r. wm
MPOAHAIN3UPOBAT  AHAJIUTHYECKUX KO3(D(HLIMEHTa,
KOTOpBIE MOTJIH ObITH TIOJIE3HBI ULt
MIPOTHO3UPOBAaHUSI BO3MOXHOrO OaHkpoTcTBa. C
3TUMH TOKa3aTeIsIMU MOCTPOWJI MHOTO(AKTOPHOE
PErPeECCUOHHOE  YpaBHEHHE. Takum oOpasowm,
HHACKC AJIbTMaHa MPEICTABISICT cO00M (DYHKIIUIO OT
HEKOTOPBIX MoKazaTeseH, XapaKTePU3YIOIIHUX
SKOHOMHUYECKMH  TOTEHIMAl  NPEANpUSTHI |
pe3yABTATHI €ro padoTHl 3a UCTeKImMi mepuon [1, c.
61-62].

JlaHHasT ~MOJENb  BBINVIAWUT  CIEAYIOLINM
o0OpazoM:

(Z-cyer) BHMO wHHAEKCA KPETUTOCIOCOGHOCTH
JUIL KOMITaHMH, aKIMH KOTOPBIX KOTHPYIOTCS Ha
oupxe:

Z=1,2X1 + 1LAXo+ 33Xz + 0,6Xs+ 0,999Xs (1)

Jnsg  xoMITaHui, aKIMu  KOTOpPBIX  HE
KOTHPYIOTCS, MPUBEIICHA ClIeayomias Gopmyria:

Z = 0,717X1 + 0,847Xo+ 3,107Xs + 0,42X4 +
0,999X;s )

3nmech: X1 — oTHOMIEHHE OOOPOTHOTO KamuTajia
K CYyMME aKTHBOB;

X2 — OTHOIIIEHHUE HEepaCHpe/IeICHHONH MPUObUIN
K CYyMME aKTHBOB;

X3 — OTHOILIECHHE ONEPalIOHHOW HPUOBLIM K
CyMMe aKTHBOB,;

X4 — OTHOIIEHHE PHIHOYHOM CTOMMOCTH aKLUN
K 33J0JDKEHHOCTH (11 KOMIAHWHN, aKIHHA KOTOPBIX
KOTHPYIOTCSI Ha OHpiKe);

X4 — oOTHOWIEHHWE OallaHCOBOI CTOMMOCTH
COOCTBEHHOTO  KamuTaja K  IPUBICYCHHOMY
Kanutany (4751 KOMIIAHWHM, aKIMW KOTOPBIX He
KOTHPYIOTCS Ha OHpiKe);

X5 — OTHOLIEHUE MPUOBLIH K CYMME aKTHBOB.

CornacHo pe3yapTataM D.AJNbBTMaH yCTaHOBHII
3 nHTEpBaNa.

J1st xoMnaHui, akUMu KOTOPBIX KOTHUPYIOTCS
Ha Oupxe:

Z < 1,23 — BBICOKasI BEPOSITHOCTh OAHKPOTCTBA,

Z=1,81-2,9 — 30Ha HEOIIPEICICHHOCTH;

Z > 30 - (unaHcoBo ycTOHYMBOE
MPEaIpHUSITHE.

Jnst  xomMmaHwif, aKUMM ~ KOTOPBIX  HE
KOTHPYIOTCSI Ha OUpIKe :

Z < 1,23 — BbIcOoKast BEpOATHOCTb OAHKPOTCTBA;

Z=1,23-2,90 — 30Ha HEOTPEICICHHOCTH;

Z > 29 - (QuHaHCOBO YyCTOIUMBOE
HpeATpUsTHE.

B 3apy0OekHBIX cTpaHax M NPOTHO3UPOBAHUS
0aHKpOTCTBA B OOJIBIIMHCTBE cirydaeB

MCTIONB3YIOTCS (pakTopHBIe Moaenn. OIHOM U3 TaKuX
Mojienield  siBisieTcsl  YeThIpex(akTopHas MOJEINb.
bpuranckue yuenbie P.Tadmep wu I'.Tumoy

Philadelphia, USA

251

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344

.| ISI (Dubai, UAE) = 0.829 | |
Impact Factor: | ¢ (australia) =064 | ESJI (K2) el e e - 159

L JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
PUHII (Russia) = 0.207 | PIF (India) =1.940

SJIF (Morocco) = 2.031

MPEATIOKHUIN YETHIPEeX(aKTOPHYI0 MOIENb Z-cdera
[2, c. 137]:

Z4-0,53%1 + 0,13Xz + 0,18X3 + 0,16X4 ®)

X1, - pUOBUIL OT peayM3any / KPaTKOCPOUHbIe
00513aTeNBCTBA;

X2- 000pOTHBIEC aKTUBBI / CyMMa 00513aTeNbCTBA;

X3- KpaTKOCpOYHBIE 00s3aTeNbcTBa / BCEro
AKTHBOB;

X4~ BBIpYYKA OT peaiM3alliy / BCEro aKTHBOB.

B s10it opmyne moporoBoe 3HaueHue Z-cyera
paBeH — 0,2.

Ecim  mokasarens Z-cuera Oosbiie 0,3, TO
JIOJITOCPOYHAs TIEPCHEKTHBA (PUPMBI HE TUI0Xasl, a €CIIH
Menbiie 0,3 — IMeeTcst BEpOSTHOCTh OaHKPOTCTBA.

Hcnone3ys 3TH  MOJENIH, MOXHO OIIEHHUTH
YPOBEHb (buHaHCOBOI CTaOWIILHOCTH,
PEeHTa0EIbHOCTH U TMKBUAHOCTH HPEAIPUSITHS.

Mo Hamemy MHEHHIO, M3-32 TOTO, YTO 3TH MOJICIIH
ObUTH  pa3pabOTaHbl B  PE3YJIbTATe KCCICIOBAHMS
NPENPUATAN 3aNagHbIX CTpaH, TO MIPH UX peaH3alin
B YCIOBHSIX Y30€KHCTaHa, HEOOXOAMMO 0OpaTuTh
BHMMAaHHE Ha OCOOCHHOCTH SKOHOMHKH HAIlIEH CTPaHbI.

B 3apyOexxHOM IIpaKTUKE LIUPOKO
UCTIOJIB3YIOTCA ~ JKCIIpecc-aHamu3  (9KCIepTHas
OIIEHKa) M MPOTHO3MPOBaHUE KPHU3NCHOW CHUTYallHH.
[MpoBeneHne  JKcmpecc-aHamM3a  CHOCOOCTBYET
BBIABIICHHIO TPUYMH  KpH3MCAa W IPUHATHIO
OIIEPATUBHBIX YIIPaBICHUYECKUX peuleHuil. [1aBHOE
YCIOBHE TIPOBEICHUS OKCIEPTHOW OIEHKH —
obecrieueHre  JOCTOBEPHOCTH W TOYHOCTH
nH(pOpMaIHH.
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Introduction

In the Fergana valley have been preserved ruins
of many ancient cities and towns, graves and
dwellings. They are divided depending on their tasks
towns, villages, temples, cemeteries, separate houses,
defense structures, and fortresses in every historical
period. Among them are archeological monuments,
which have a special place in the world civilization.
Selengur Cave near the Sokh area of Fergana region,
the Kuva Buddha monument, the Kuva town hall (I-
X1l centuries), the ruins of the Dalvarzin city of
Andijan region (XII-VII centuries BC), ruins of
Eilaton (VI-1V centuries BC), the ruins of the city of
Mingtepa (third millennium BC), the ancient part of
city of Andijan (6 th centuries BC — XV centuries),
Akhsikent in the Namangan region (1-XI111 centuries),
Balandtepa (I- XIII centuries), Munchoktepa (I-V1II
centuries), Mugtepa (I-VIII  centuries). The
preservation of these monuments and to make
museological tasks are one of the challenges facing
specialists. Some of them were established museums.
Pop archaeology museum, Museum of Kuva

shahristan, Museum of history urban development of
Andijan[1].

Materials and Methods

As a result of the research on the peculiarities of
the study of historical and cultural monuments of the
Fergana valley on the museum aspect, the
archeological study of this region was begun in the
late XIX th century. Russian scientists A.Fedchenko,
N.S.Severtsov and A.Middendorf have collected
some data in the process of research in this territory.

The first research of this area was begun by the
orientalist and archaeologist N.l.Veselovsky (1848-
1918) the docent of Saint-Petersburg University, who
arrival to Central Asia, definitely to the Fergana
valley. During 1884-1885 the scientist drew attention
to the study of Islamic periodicals and Kosonsoy
(Mugh), Akhsikent, and Uzgan. In particular,
N.I.Veselovsky studied about 30 stone forts in
ancient cemeteries in northern Fergana. These works
were first carried out in Fergana archeology[2].
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The next work was begun in 1930. In the same
year, the Leningrad State Hermitage Department
staff conducted archeological observations in
connection with the construction of Uchkurgan
Power Station. In contrast to previous researchers, he
concentrated on studying Latinin monuments of
Islam. He has discovered many unknown memorials.
These are the Fergana-based red-brown clay and
pottery, which include the flower and birds. These
findings later became important in the valley
archeology. Another great service of the scientist
began studying the history of irrigation in Fergana
valley, the first in Central Asia, and emphasized the
importance of this sector in the future.

In the period from 1939 till 1940 in Uzbekistan
has made a mount of a huge construction works.
Particularly building of waterworks and canals,
among them archaeological observations, which are
carried out during the construction of the Great
Fergana canal, differ in their size. The 270 km long
excavation took place with archeologists. Numerous
information about the ancient history of the valley
was obtained[3].

Later, in 1940, T.G.Obolduyeva constructed the
North Fergana canal and V.D.Zhukov undertook
such archeological observations in the South Fergana
construction. From 1943 till 1944 V.D. Gaidukevich
made a scientific search for the construction of the
Farhad Power Station. As a result of the
archaeological work during the period of the above-
mentioned large  constructions, hundreds of
monuments were collected from the original
materials. This has been an important factor in
increasing Fergana's history with scientifically-
motivated materials[4].

Since 1946, the largest scientists of the Moscow
Institute of Ethnography and Archeology have
participated in joint research with local history
museums in the Fergana valley. In particular, in the
Andijan local history museum, V.Kozenkova,
Fergana N.G.Gorbunova, B.Z.Gamburg,
Yu.G.Chulanov in Namangan, Yu.D.Baruzdin and
A.l.Poshko in Osh conducted active archeological
investigations in the valley[5].

The discovery of the Selenghur cave in Fergana
was a new invention for that period. The stone
weapon age in this area is a million year-old. The
preliminary data on the fergantrop, created on the
basis of the remains of a rare man, found in the same
place, dating back 800 thousand years ago, was
obtained. According to the head of this expedition,
academician O'.Islomov, these findings indicate that
Fergana was one of the oldest place for people and in
the early stone period people made the valley. It has
also been discovered that the Palaeolithic period
(from 20-10 thousand years ago) in the Fergana
Valley. In medieval Fergana, Obishir, and
Toshko'mir were found monuments of mesolite
(middle stone period - 7-6 thousand years ago) and

neolithic period (new stone period - 4-3 thousand
years ago). All of these are important discoveries in
the history of mankind[6].

The findings of the research revealed that the
monuments of Fergana's history after the Neolithic
era were not found at all. For example, eneolith, the
first bronze period problems are "white spots" in the
valley arc. At the time of the Neolithic era, however,
A. Bernshtam (1910-1956) worked on the findings.
The researcher united the scientific potential of
Uzbekistan, Kyrgyzstan, and Tajikistan, and carried
out extensive work. For this purpose, the Pamir-
Fergana complex archaeological expedition was
organized in 1950-1952, and ancient farmers, cattle-
breeders, urban and rural ruins were studied on a
uniform basis. N.I.Veselovsky conducted research on
the monuments of the medieval monuments, and
B.A Latinin, to muslimism. A.Bernshtam's research
area is extensive, from the Stone Age to the XVIII-
XIX centuries. He carried out scientific research in
Eylatan, Mingtepa, Koson, Axsikent, Kuva, and
Uzgan, the largest archeological monuments of the
Fergana valley. By comparing written sources data
with the digging results, the scientist made important
conclusions. One of these conclusions is that the
ancient Fergana culture has two dimensions (farming
and livestock breeding) and their interaction.
According to this, ancient times in the valley were
the cultivation and nomadic culture of the nomadic
herd. In mountainous regions, where peanuts and
rivers flowed, the mountainous regions inhabited the
nomadic livestock. This historic process is still going
on. The basis of the A.N.Bernshtam's conclusion is
that further archaeological excavations prove the
accuracy of this conclusion[7].

Archaeological study of the Ferghana Valley
has risen to a new level in the 50-60th years of the
20th century. By that time, scientific centers under
the Academy of Sciences of the Central Asian
republics launched a large-scale scientific research
on their territory. There were also monuments found
in the Fergana valley. These include the Hok
treasure, discovered in 1894 (the first half of the 2nd
millennium BC), the Platonic treasure, discovered in
1924 (about two thousand years BC), and the stone
found in the Sokh village of Fergana 2 thousand
years). According to the researchers of the Neolithic
period, especially Timofeev, the chronologically
endangered stone weaponry falls in the middle of the
Sarijuga Scepter of Central Fergana[8].

In the second half of the 2nd millennium BC,
the tribes of the Bronze Age were found in
Kairalukum at the end of the 2 millennium BC 1,000
years ago, great work has been done to study the
history of farming (Chust culture). Basically
Yu.A.Zadneprovskiy, V.Sprishevsky,
BKMatboboyev have done a great deal to study these
monuments. Zadneprovskiy, in particular, identified
more than 80 Chust period monuments from the
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valley and showed their role and importance of
Fergana history[9].

The first Iron Age (6th-4th centuries BC) or
Eylatan's monuments were widely studied by
NGGorbunova, the ancient tombs left by them. Very
valuable information was received from the tombs,
such as Oktam, Sufan, Kunung, and Walik. Certain
work has also been done in Eylatan, the ruins of a
single city in this era, but most of the monument was
demolished.

Many findings of Yu. A. Zadneprovskiy's
monuments of Shurabashot culture, connected with
the peasant tribes, were erected after Eylatan culture.
Until recently Shurabashat monuments were
considered as unique to the eastern regions of the
valley. However, recent searches of scientific
findings have elaborated on these ideas: monuments
of ancient culture The Yalpoktepa monument was
found in the area between the rivers of the Karadarya
River and the Norin River (80km from the newly
discovered monument). The materials belonging to
Shurabashot culture have also been found near
Andijan. Hence, owners of this culture lived in the
vicinity of the vast 4-1 centuries. Senior researcher of
the Institute of Archeology of Shurabashat culture
B.H.Matbabaev in 1993 conducted excavation works
in the Kyrgyz Republic[10].

In the 60-70th years of the 20th century
Yu.A.Baruzdin studied our land, located in the
Batken district of the Osh region, in the Karabulak
cemetery, dating to the 2nd and 4th centuries. The
remains of mummified corpses and pieces of wood
were found in the woods.

In our opinion, when speaking of the history of
the valley, it is necessary to point out the scientific
research carried out in the medieval written sources
such as Akhsiket, Pop, Kuva. In Akhsiket,
A.Anarbaev and |.Akhrarov conducted extensive
work. As a result of the works of V.Bulatova, D.
Varkhatova, the famous Buddhist temple was opened
in the ruins of Kuva. In 1987-1992, the study of
ancient Pop city was carried out. In particular, the
role of the city, its developmental attributes were
studied. According to the author of the excerpts, B.
Matbabaev believes Pop is one of the oldest cities in
the valley. Munchograd found the underground grave
in 1988. The parchment was full of clothes, food, and
weapons. In addition, in many places of the Fergana
valley was carried out scientific research. Gurmyron
mausoleum in Kosonsay district (B.Matbabaev),
Tashkurgan mausoleum near Chust (S.Baratov),
ruins of Eylatan (S.Kudratov) [11].

From 1985 to 1986, the researcher of the
Institute  of  Archeology  B.Matbabaev, in
collaboration with the Saint Petersburg Archeology
Institute, conducted research in Mingtepa (Ershi), the
capital of the kingdom of Davan (Ferghana). Another
medieval city of Andijan, B.Abdulgazieva, an
employee of the Institute of Archeology, Professor of

Andijan State University S.Jalilov conducted a
research.

During the years of independence, our country
has created a perfect legal framework for the
protection of cultural heritage[12]. Based on
programs designed to store, study, gradually repaired
and restore historic cities, architectural monuments
and historical monuments.

In the early 1990s, partnership relations with
prominent international organizations began to be
established not only within the framework of the
jubilee, but also with a number of scientific and
practical significance and economic effectiveness,
and accumulated relevant experience. On December
3, 1993, representatives of the United Nations
Development Program, UNESCO and World Trade
Organization visited for the first time independent
Uzbekistan and got acquainted with the work on
protection, restoration and use of cultural heritage
and the development of tourism in the future. At the
same time, they have given their suggestions on
cooperation in the above-mentioned sectors [13].

In addition, within the UN-funded project,
UNESCO experts conducted technical researches in
1995 to develop a comprehensive conservation and
tourism development of four ancient cities of the
Republic, Samarkand, Bukhara, Khiva and Kokand.
It was backed up and supported by the work on the
restoration, strengthening and the purposeful use of
historical monuments.

The research finds that the international
cooperation in the field of preservation, protection
and preservation of all ancient monuments, historical
and architectural monuments in Uzbekistan is
yielding positive results. In a short period of time
most of the historical and architectural objects in the
country have been repaired, reconstructed and
conserved. Uzbekistan has become one of the largest
tourism centre in the world.

Conclusion

Over the years of independence, Uzbekistan has
done extensive work in the field of preservation,
restoration and restoration of historical and
architectural monuments of cultural heritage as well
as in all spheres. This is especially evident in the
Fergana valley, one of the cradles of ancient
civilizations in Uzbekistan. In the course of the
theme research, we have come to the following
conclusions:

Firstly, Uzbekistan is one of the rich country
with historical and cultural monuments in the world.
In this area ancient culture of urban development, as
well as the traditions of building, large architectural
constructions have been developed and have gone
through several stages;

Secondly, to learning more about the past
history, historical-scientific development, idea about
organizing museums of ancient places which, gives a
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proud feeling, to preserving them for future
generation — are the main aim of our country since its
Independence has established.

However, the physical (material) depreciation,
alteration and erosion of monuments resulted from
the effects of time and natural-climatic environment
and human activity (weather and temperature
changes, earthquakes that affected for centuries).
Particularly from the 19th to the 20th centuries,
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O ’KM3HHU U TBOPYECTBE CY®UMNCKOI'O MO3TA U MBICJIMTEJIA XYBAMJIO

Annomauun: B cmamve uccnedyemcs scusnb u meopuecmso cyguiickozo nosma-mwicaumens XVII eexa
Lenmpanvrou Azuu Xyeauioo, onpedeieHo 0COOeHHOCU e20 CYPUICKUX 8327151008, MECO U POJib €20 MEOP4ectEo

6 qbopmupoeal-mu CAPMOHUYHO-PA36UMO20 JTUYHOCMU.

Knroueevte cnosa. Xysaiido, nHaxwbanous, Boe, npopox, 2apMOHUYHO pa3eumas JIUYHOCMb, cyQuiicKas

Jumepamypa.

Introduction

XoxxkamHazap cbiH [oiinOHazapa XyBaiimo
(1704-1780) 3anmmaer 0cob0o€ MECTO B HCTOPHH
cytwuiickoit nureparypsl u ¢unocopuu XVIII Bexa
nocne bobopaxuma Mampaba n Cydu Omroxépa.

B  ayxoBHOM  KU3HM  HalMX  [PEIKOB,
KOKIYIMAX 3HAHUH W TIPOCBETHTENHCTBA, B
nocnegaue 300 neT, HECOMHEHHO, JHUTEpPaTypHO-
dunocodckoe Hacimenue, cA0OpeHHOE CODUICKUM
JIyXOM BEIMKOro XyBaio, 3aHUMAeT BaXKHOE MECTO.
«XyBaiio» TmceBIOHMM T03Ta (apabckuii cioBa
«XyBaii[10» 03HAYACT «SIBHOEY», KOTKPHITOE))

Hapsny c¢ onyomukoBannbiMu B XIX B
«baé3vax (COOpHHKAX CTHXOTBOPEHHI) BEIUKUX
nostoB Abnypaxmana J[Ixamu, Anumepa Hasow,
beannsa, ®y3ynu, Mampaba, ocoboe MecTo
3aHUMAIOT Ta3elnn XyBalJ0, KOTOPHIC MCIIONHIIOTCS
KJIACCHYCCKHAMHU TEBIIAMU HA TPOTSHKCHUU BCKOB, HE
[IPEPBIBAIOTCS TPAJULIMOHHBIE YTEHUs XyBaillo, 4To
CBUJICTEIECTBYET O Ooraroro Hacieaus XyBaimo u
HEOOXOJUMOCTH €ro TOJHOTO W  TIIATeIbHOTO
N3y4YCHUSI.

B ycrmoBusx ObIBIIEH COBETCKOW CHCTEMBI
BO3MOXHOCTM  HW3Y4€HHUs  Haciaeausa  XyBalgo

MpEe/CTaBICHO HE ObUTO. TOJIBKO HEKOTOpPHIE Ta3eiu
103Ta OBIIIN BKJIFOYCHBI B HAYYHBIH COOPHUK.

Tonbko ¢ oOpeTeHHeM He3aBHCUMOCTH MBI
MOJyYUSIM  BO3MOXKHOCTh  IOJHOCTBIO  H3YYHT
HacJeue M03Ta, OMyOINKOBATh €ro MPOU3BENCHUS U
oOHapomoBath wux. B wactHoctn, B 1990 T.
NznatensctBoM «Pepranay noj pelakiueil JokTopa
¢unonornyecknx Hayk, npodeccopa Mcmarymmoxa
Xoxku AOayIutaeBa ObUTH ONMyOIMKOBAaHbI H30paHHbIE
pou3BeAcHN XyBaia0 «XyBallo KWW UILIK», a B
2005 r. B wuzparensctBe «SHrm acp aBmoau» B
TamkeHTe BbILIEN U3 NI€YaTH AUBaH XyBailzlo.

Materials and Methods

B Hameit pecriyOnuke oOBsBIEH psJ HaydHBIX
HCCIE0BAaHUM 10 TBOPUECTBY XyBai 0.

OnmuuM 13 OOBEKTUBHBIX TpeOOBaHWII HamIero
HAallMOHAJILHOTO ~ TMpOrpecca  CTajo0  BOCIHTAaHUE
rapMOHUYHOE pasBUTHE JMYHOCTH c
MOJIO)KUTEIILHBIMU KauyecTBaMH, Hay4HO-
IPOCBETUTENLCKUM OorarcTBoM. B 3ToM ciyuae,
n3ydeHue QuIoco(CcKux B3MIAAO0B XyBaijo Ha
HAyYHOH OCHOBE, BHEJIPEHHE €ro IepeZoBbIX HIeH B
ceplle W CO3HaHHE MOJIOAEXKH, YCHICHHE pOCTa
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JIyXOBHOTO TOTEHIMAla HAIIEro Hapoaa CTalo
MPUOPUTETHBIM  HAIMpPaBICHUEM TOCYJIapCTBEHHOI
MOJIUTHKH.

SIBnsisick HE TOJBKO CHIHOM CBOETO BpEMEHH
XyBaiino 3aHUMaeT B HUCTOpUU Hallen
HalMOHAIEHOM JyXOBHOCTH Kak BEJINKUH
MBICIIUTENb BCEro MycylbMaHckoro Boctoka. Ero
MPOM3BEJCHUSI OBUIM  IOCBSIIEHB  YCTPaHEHHIO
NEPEKUTKOB  COLMAILHO-TIOJUTHYECKUX, J[YXOBHO-
HPaBCTBEHHBIX IIPOOJeM, BO3HUKIIMX B CaMble
TpyIHOE BpeMs B MCTOpuM Hamrero Hapoxaa B XVIII
B.

Kak yrBepkmaer pyKOBOAMTENIb  HAIETO
rocynapctBa Hcmam  Kapumon: «[ocymapcTso,
KOTOPO€ MBI CTPOMM, JOJDKHO OBITh OCHOBAHO Ha
MEHTAJIUTETE HAaIIero Hapoaa, MiIsi KOTOPOTO
XapaKkTepHa BBICOKAs JIyXOBHOCTb, CTPEMIICHHE K
MPOCBEIIEHHOCTH, 00pazoBaHHOCTH,
CIpaBeNIMBOCTH. Bo  MHOrOM  3TH  4epTH
c(hOpMUPOBATUCH TMOJ BO3ACHCTBHEM (HHITOCOhHH
Boctoka, ¢uirocodun MNpoCBEIIEHHOrO HCliama, B
pa3BUTHE KOTOPBIX  Y30€KCKMH Hapox  BHEC
HEOIICHUMBbIH, BCeMH MPU3HAHHBINA BKIamy» [1, 6].

Ilo yTBepkIAEHMIO MHOTMX HCCIEAO0BATENEH,
ucropusi  HapojoB  Typkecrana  XVIII B
XapaxkTepusyercs OOECIEHUBAHUEM IPOIPECCHBHBIX
upell, OecCHiIeM pEJMTHMO3HBIX  YTBEPXKICHHH,
YCUJIGHHEM  HECNPaBEJIMBOCTH U  TATOTEHHEM
)ku3HU. B TBOpuecTBe XyBaill0 HalIM CBOE
OTpaXKeHUE UMEHHO 9TH 0COOEHHOCTH
HUCTOPUYECKOTO  TIEpHOJa, a TaKke  BaKHbBIC
MOCIIEACTBYSI KPU3KCa PEJIUTHU U YOCXKICHUH.

XyBaillo Bech CBOM TajaHT, 3HAHUS U
MacTepCTBO TOCBSATHI COXPAHEHHIO PEJIUTHO3HBIX
LEHHOCTEW, BHEAPEHUIO B JKU3Hb CBOEOOpa3HOii
KOHIENIMU (OPMHUPOBAHHS TapMOHHYHO DPa3BUTOM
JUYHOCTH, MpOMNaraHjae CpeAd HacCeJCHUS TaKHX
BEJIMYECTBEHHBIX  YEJIOBEUECKMX  KAadecTB, Kak
YEeCTHOCTB, TIPaBIMBOCTH, Tpynomrooue,
MUJIOCEpANE, MEAPOCTh, 0IaropoJICTBO, COUYBCTBHUE,
a Takke pa3BuTHe W (HOPMHUpOBaHHE Y
COBPEMEHHHUKOB MPUHLIUTIBI COLMANBHON
CIPaBENTNBOCTH ¥ T'yMaHH3Ma.

OH cuuTajx CBOMM JOJTOM M CMBICIOM YKH3HHU
COBEpILICHHUE XOpOIIMX  TIOCTYIKOB, HOHCK
JIyXOBHOTO COBEpIIEHCTBA, YTOOBI OCTAaBUTH IOCIIE
cebst 1o6poe mMsa. Ha 3TOM myTH OH HE OTCTYIHWJI
I0J1 BIMSIHUEM HE3JI0POBBIX HJCH U JJOTM.

ITo YTBEPKICHUIO aKaJieMuKa Boxuna
3axuz0oBa «CBOUM IEPOM U TBOPUECTBOM XYyBaWJ0
CTpeMmiICs IUpe OOBAT JKWU3Hb, BHIPA3UTh CBOE
OTHOIIIEHHE II0 JIOOOMY BOMPOCY, W 3THUM OBITH
MO3TOM CBOEro BpeMeHH. B camom pene, ero
MPOU3BEJCHUSI MOXHO CYHMTAaTh XYyHO>KECTBEHHBIM
0000IIeHNEM OIPEAEIEHHBIX JSTallOB B HCTOPHH
y30€KCKOTO HapoJa U ero cTpansl. B ero TBopuectse
OTpa)KCHBl MEpeNOBble TEHJACHIMM W IPOOJICMbI
HauMHas OT CaMbIX BBICOKHX OJIarOpOJHBIX Ka4ecTB
YeloBeKa M BCETO HapoJa A0 TNPOTHBOPEUMH U

JEUCTBUN Pa3IMYHBIX JUKApEH B 0OJIMYbE YETOBEKAY
[2, 138].

ITo wumeromMcst CBEIACHUS M3 HCTOPHIECKUX
WCTOYHHMKOB, XyBalJ0 POXMIICS NMPUOIU3HUTEIHHO B
1704 romy B kumake YuMEH, OTAAJICHHOM OT
cromunpl  KokaHICKOro  XaHCTBa, B CEMbE
cBsiieHHOCy)KuTens [oinbOnazapa. [lo cBeneHusim
U3 Tpou3BeAcHUs Xokud (mpaBHyKa XyBaiio)
«Hacabnoman XyBaiiio KyJqmuca cappuxyia a3us»
laiinOHa3ap WIIaH TPOUCXOAMI U3 CEMBH OIICKHAX
cy¢ues. Iocne IproOpeTeHust MIPOYHBIX
PEINTHO3HBIX 3HAHUH B CEMbE, B IEISIX H3y4ECHUS
cy¢msmMa oH  oOpamaercss K  HM3BECTHOMY
kamrapckomy cyputo Odox Xoxka (ym.1693 r.).
[IpocnyxuB emy Tpuamate JEeT W HOIY4IHB
HEoOX0AMMbIE 3HAHUS 110 CY(PHU3MY, 110 Pa3pELICHHIO
O¢ox Xoxu oH mpubuBaeT B MaprumaH, K CBIHY
Odok Xoxa — Xoxa Xacan Myxiuaaus. OnuH u3
YUMEHCKUX JKMTENEH OTHaér eMy CBOK J04b B
x€Enpl. TakuM oOpasom, ['olinOHa3ap co3nan ceMbio
B UuMHOHE; TaM OH MOCTPOWJI MEYeTh M CTal
MpoTaraliMpoBath uaeu cydusma [3, 250-252].

W3 ucropun cydusma U3BECTHO, YTO HOSIBICHHE
Ha CBET W3BECTHBIX IIEHXOB OBUIO MPENCKa3aHO
3apaHee. JTa ydacTh He obounum n Xysaino. B
omybnmukoBaHHOM B 1907 T. OLICKUM TNpaBHYKOM
Canoxuyimaom Cokunbom B Tamikenrte nutorpaduu
B. M. Unbuna «Kuto6 smon Xysaiinoitn UnMmEnmit
maa Poxatm mun ¢uit an-xomms» nuBaHe Ha
cTpanunax 174-175 Ttak omucChIBaeTCS PpOXKACHHUE
Xysaiigo u mpumarne emy umenn. Ogox Xoxka K
ceoemy wMmiopuny ([oiimOHazapy) ckazam: Y Tebs
pOXIaeTcs ChbIH U Jail eMy uMs «Xo0KaMHa3ap», MOU
B30pBI 00paIIeHbl K HEMY.

XyBalijo  NpPOAODKMI — uaen  OpaTcTBa
HaKIIOAHIM: KU CKPOMHOM XHM3HBIO Ha TPYIOBBIC
JIOXOJIBI; 3aHUMAJICS PEMECIOM M HIKOJOBEICHUEM
(mpenonaBaTe HadalbHBIC PENUTHO3HBIC 3HAHMSA).
OBnasenl  OCHOBaMHM  MCIAMCKOH  PEIMTHH U
3HaHMSAMHU Ccy(u3Ma, Toylydas UX OT oTHa M XoXkKa
Xacan MyxitnnanHa (B Hapoje OBIT M3BECTEH MO
nMeneM Xoxxam [lomro).

Ha ¢opmupoBanne MHPOBO33pEHHS IO3TA,
HECOMHEHHO, TOBJIMSUIM NPOTUBOPEYHS COLMAIBHOM
JKU3HH, COLMaJbHASI HECIPAaBEAIMBOCTb, a TaKKe
Tparndeckas cyap0a ero coBpemenHrka bobopaxuma
Marmpaba, akTHBHO OOpOBIIETOCS MPOTHB HACHIINS U
HecnpaBequBocTH. Ilo 1ol mpuumHe XyBaino
IPUHUMAET penieHne OOpOThCs ¢ THETOM, HaCHIIUEM
" HECIIPaBEINBOCTHIO HCKJIIOYUTEIHHO
MPOCBETHTEIILCKUMU METOAaMH.

IlosT HaumHaeT MNOHWMATh, YTO THET H
HECIIPaBeUIMBOCTb, B KOHEYHOM HTOTE, CBSI3aHBI C
JKATHOCTBIO,  OECCOBECTHOCTBIO M HH30CTBIO
CTOSIIIMX HaJ HApOJOM XO/KEeH, MyJUl, LIeHXOB.
IToaT cumTaer HEOOXOAMMBIM MpOIAraHxy Cpeau
HaceJIeHWs WCIIAMCKOTO TMPOCBEIICHHUS W HWJIeH
cyusma s 60prObI U OCBOOOXKICHHS Hapoaa OT
6e3rpaMOTHOCTH, 371a M HECTIPaBEATHBOCTH.
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XyBaiio HE JKamyercs Ha COBPEMCEHHBIC
HEYPSIUIIBI, 2 HAPOTHUB, 0OHAXKAET JDKUBOE 00INIbE
XO/DKEH M MyJUI, CTPEMSIIIUXCS II0Ka3aTh HapoOay
BEPHBIH MyTh U PYKOBOAUTH HAPOJOM:

My py3a u3zzartu nyH€ yuyH, 31 X0xay MYILJo,

Yky0 HMIMHHITa KWJIMAcaHr aMall, MOHAHIH
maiToncax [4, 255].

(ITepeBon: Ecnm XOKM W MYIDIBI CTPEMSTCS

HACJIaKAaThCs CBETCKUMH Onaramu, He
COOTBETCTBYSl CBOMM 3HAHUSM, TO OHH CTaHOBSTCS
4epTAMH).

XyBal0 HE cO37ad HOBBIH OpaTcTBO B
cypmsme, HO  THITAICA  YCOBEPIICHCTBOBATH
nepenoBble  Haed COOPMHUPOBAHHBIC HAKIIOAH/H,
OCBOOOIWTH  HApOA  OT  TATOTHI  JYXOBHO-
HPaBCTBCHHOI'O Kpusuca, HAaMTH HOBBIC T'paHu
(opMUpOBaHHA YeETOBEYECKOH JHYHOCTH. B ero
TBOpUECTBE 0co00€ MECTO 3aHMMAlOT  WJIeH
3HAMECHHUTBIX JIMYHOCTEH: Nmom T"a33anm,
Alnyxanuka Mok yBoHH, Axmana  SlccaBm,
baxoynauna Hakmbauau, Haxmupmuaa Ky6po,
Abnypaxmana XKamu, Annmepa HaBou, Bob6opaxuma
Mamipaba, ®Dy3ymu, Cybu Omioépa. B wux
MIPOU3BEACHUSX COBEPLIEHCTBOBAIUCH MEPEIOBHIE
uaeu cypusma, Kak CHMBOJIHM3M, XyJ0XKECTBEHHOCTB,
YeJIOBEKOTIO0OME, TyMaHHW3M, TIPOCBEIIEHHOCTh W
CIIPaBEAJIUBOCTb.

XyBaiino Npu3bIBaJl JIOAEH, OTBETCTBEHHBIX 32
IyXOBHYIO JKHM3Hb o0OmectBa W cyap0y Hapona
(pEUTHO3HBIX, TMPOCBEIICHHBIX M  HaJEJIeHHBIX
BJIACTBIO JIesiTeNiei) HE OTCTYIUThCSI Ha IyTH
copaBeyiuBocTd W joOpa. OH cuuTa;m MuUp HE
BEPHBIM M HCBCYHBIM, BC€YHO TOJIBKO AOYXOBHBIC
Hayajo, OHO OECCMEpPTHO; HACTOSIIEE YEIOBEUECKOE
cyacThe — OUMIICHWE cepiua, J0oBb K Alliaxy,
CIy’)KEHHE HapoIy, OCTaBUTh Mocie ceds mobpoe
M.

B mponarannme cyduiickux wumeit XyBaiimo
YMECTHO HCIMOJB30BA HJIEU OpJieHAa MajoMaTrus, U
9TUM YIIEN JAJIEKO BIEPEN CBOMX COPAaTHHUKOB:
HEJOCTaTKH, TPEXW U HECHpaBeAJUBbIE IEHCTBUS
CBOMX COBPEMEHHHMKOB OH pa300jayui Kak CBOM
COOCTBEHHBIC JHYHBIE HEAOCTaTKH. VIMEHHO B 3TO
BpeMs OH CTpPEeMUJIICS COBEPIIEHCTBOBATh
CYHHUTCKHME HCJIaMCKUE 3HaHUs Cpeld Hapoja,
MpoIaraHaupoBaTh nyTéM 00pa3IoOBBIX
PENMIHMO3HBIX IIPElaHui, pPaccKa3oB U XaJUCOB,
MOBBILLIATh YPOBEHb PEIUTMO3HBIX 3HAHUH, U3JIaraThb
YKa3aHHs LIapyuara IpOCThIM U JAOCTYIHBIM S3BIKOM,
COBEPILIEHCTBOBATh B3aUMOOTHOLIEHUS JIIOJEH.

B npomnaranne maeit rymaHusma, MUIIOCEpIus,
COUYBCTBUSI U IIPOCBETUTENBCTBA XYBaHIO yMEIO
UCIOJB30BaJl  BO3MOXKHOCTH  HCKYCCTBAa  CIJIOBA,
CHUMBOJIM3M u Zpyrue TpaAULIMOHHbIE
XyJI0°KECTBEHHBIE CPECTBA.

ITo yrBepxknenutro ero yueHuka Hacexa
Unménn, mis XyBaao mo33us He ObUTa OCHOBHOM
LENBI0, a SBIAJAcCh CPEACTBOM PaCHpOCTPAHEHUS
cyuiickux wunen, OCBEUmICHHWS Cepima dYeloBeKa

OTHEM 3HaHWH, pa3OyAuTh IOACH HEMPOOYyIHOTO
CHa, 3TO KYMHOMY HaMé€K, a TIYIOMY YpOK» CUHUTal
MBICITHTEb.

BrutoueHnHble B [uBaH XyBalI0 CTUXU Pa3HBIX
dbopM ObUTH MpeaHa3HAYCHBI B OCHOBHOM IS
rpaMOTHOTO, MPOCBELIEHHOTO CJIOSI HAaceleHUs, a
nactad (mosma) «Poxatu num» u nmoBecth «MOpoxum
Anxamy - [UIS CIIOST HACEIICHUS, JaIEKOT0 OT HAYKH.

B nacrane «Poxaru gun» B riaBe «Cababu
Ha3MHU KUTOO» IO3T Ha TYPEHKOM (CTapoy30eKCKoM)
SI3BIKE  M3JaraeT  TMOYYUTENbHBIE paccKa3bl U
npenaHus Ui HaceneHns: YnMrona, GectaraHHOTO B
Ta/PKUKCKOM SI3BIKE, O BOCTOPI'e COBPEMEHHHKOB OT
MCIIAMCKOTO MPOCBEIICHUS U O MaMATHUKE, KOTOPBIH
OH X0YeT OCTaBUTH MOCie cedsl.

Ilo Tpamunuu, crexyroliye TJIaBbl JacTaHa
XyBalilo HAUMHAET C BO3BEIMYMBAHUA AJulaxa, €ero
mpopoka Myxammena M €ro  COpPaTHUKOB-
eanHOBepIieB. BeemorymecTBo Amtaxa, CO9yBCTBHSA
€ro CO3/IaHHBIM, OMKCHEIBACT MHJIOCEpPAWE, OOJIBIIEC
MaTEepPUHCKYIO0 3a00Ty, OOJbIe OTIIOBCKOH CBOMM
CO3aHHBIM, MPOCUT JKAIOCTH IMOCTA0ICHUS TPEXOB
HAIIIUX, OOJIBIIIC YeM TIeCKa B MYCTHIHE.

B KoHIle Ka)XIOTO paccka3za W MpeNaHws, MOAT
MPHU3BIBACT YHTATENs 3aJyMaThCsl B CBOHMX IpexXax,
OBITH JOCTOMHBIM CO3aHneEM AJnraxa.

Camas TrmaBHas W camas TOHKash 0COOCHHOCTB
dhopmupoBaHUs YOSKICHUS U €T0 YKPEIUJICHHUSI — 3TO
yBEpOBaTh IOJCH B TIPABHIBHOCTH M BEPHOCTH
PENUTHMO3HBIX HUAEH W BO3MOXKHOCTH 4YeJOBEeKa
BBIOpATh OJIMH U3 ITUX ITyTeH.

[TyTb, BEIOpaHHBIM Ka)KABIM, ObIBaeT IieHHee. B
JIOASX HEJb3sT (POPMHUPOBATH MPOYHOTO YOCIKICHHS
myTéM HACHIIUS, TPHUCTBDKUBAHUSA TIPU  JFOMSX,
CTaBHUTb B HEJIOBKOE MOJI0KEHHUE U T.JI.

Bomnpocy cBoOomy coBecTH B HEKOTOPEIX Cypax
n asrax Kopana mnpumaércs ocoboe 3HaueHue.
Ucxons u3 ceamenHsix npasui Kopana, Xysaiino
MOKa3bIBAET BCE MPEUMYIIECTBA UCIAMCKON PEIUTHH
W JIOKa3bIBa€T 3TO Ha OOPa3LOBBIX >KU3HEHHBIX
MpUMEpax; KaKIOMY MPHUACTCS OTBETHTh HA TOM
CBE€TC 3a CBOM I'PCXHM U IOJYYUTHb HaKasaHUE, WU
Harpajy 3a XOpolIMe Jena. Ajlax MUJIOCEPIHBINA, HO
3a Tpexu BO3Me3qUe HEOoTBpaTMMO. B riaBax
«KuématHomMa» pgacraHa Ha OCHOBE XaJUCOB U
MpelaHuil H3JI0KEHO HaKazaHue B aay 3a BEIIU3M,
3JI0CTh K JIFOASM, POCTOBIIMYECTBO, H3BpAIICHHOE
cojiepKaHue XaJIucoB, B35ITOYHUYECTBO,
sI0eTHUYECTBO, KJICBETa U T.JI.

Tarke M3IOKEHO TIPOCTO W COJCPIKATEIHHO
OTHOUICHUS] MY>Ka M JKEHBI, POJUTEIEH M JeTel,
OTHOIIEHUSI COceel, MX MpaBa U 00s3aHHOCTH. 03T
CUHUTAET BO3MOHBIM COBEPILIEHCTBOBAHUE
COLMATIbHBIX OTHOIIEHUH MyTéM IIUPOKOH
Mpomaral/ibl IPaBUJI Iapuara.

XyBaillo UCXOAMT H3 TOrO, 4YTO HAayKa U
MPOCBELIEHUE SIBISIETCS  €AMHCTBEHHBIM IyTEM
YCTpaHEHHUS TaKMX HM3bIHOB  OOIIECTBA, Kak
OTCTANOCTh,  HUINETa,  HECHPABEIINBOCTH U
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oOpamaeT BHIMaHHE Ha TO, 4TO y peOeHKa mepen
POIMTENSIMH €CTh YEThIPE TPABOBBIX IYHKTa: BBIOOP
XOpOIIero  WMEHHW,  COBepIleHne  oOpe3aHus,
JKeHNTh0a (3aMy>KeCTBO) 1 00ydeHHE B LIKOJIE.

Ilo  yTBEpXKAEHUIO  MBICIUTENS, YEIIOBEK
SIBIIICTCS B2)XHBIM ¢axropom JYXOBHOTO
COBEpUICHCTBA B TOM Cllydae, Koraa yOexaeHue
MMOCTPOCHO Ha HAYYHOM IIPOCBEIICHUH.

[Ipu sToM 0c000 OTMEYaeT HEOOXOIMMOCTh M
PEUTHO3HOTO, M CBETCKOTO HAYYHOTO pPa3BUTHUSL.
Jlist 060CHOBaHMS 3TOH WEH NMPUBOJUT IIPHUMEPHI U
pacckassbl.

B JacTaHe XyBaigo YTIBEPKAAET 0
€/IMHCTBEHHOCTH AJulaxa, O 4YeJIOBEKE KaK BEJIMKOM
gynae Aliaxa, O YelIOBEKOJOUH, 0 He00X0AUMOCTH
MOYTEHHS K YEJIOBEKy, O TOM, 4YTO IOpaJoBaTh
genoBeKa Jydine, yeM nocerienne Kaaosr.

B TBOPYECTBE Xyaiao OIMCaHHE
0JIarOpOTHBIX YeJIOBEUeCKWX KadecTB MOpoxuma
Anxama, ero JIMYHOCTH 3aHMMaeT ocoboe MecTo.
[To3T BCIO CBOKO KH3HBb, Kak u MOpoxum Amxawm,
CTpeMIICsl OBITH YECTHBIM, HICPHIM, IPABAUBBIM H
6oroyromusiM. O6 3TOM mHcan ero yueHuk Hocex
Uumenmnil.

Hbpoxum Anxam, SBISSICE  MCTOPHYECKOM
JUYHOCTBIO, pommics B ceMbe mapsa. [lomyums
XOPOIINE 3HAHUS, YBICKCS CY(QHHCKUMH 3HaHUSIMH,
OTKa3ajicsi OT TPOHA M CTall WU3BECTHBIM Cy(uem-
nepsumieM. B ucropru cydpusma 3To OBLIO pPEeaKuM
SBJICHUEM, O KOTOpPOM TIIOTOM pOJMJIOCH MHOTO
mpeJaHnii W paccka3oB. Ammmep HaBom B cBoem
npousBenenun «Hacoiiumyn myxab6ar» roBopur o
HEOOXOANMOCTH HAITUCATh KHUTH O TaKUX Cy(usix.

Nopoxum Anxam OBIT CaMBIM  JTFOOMMBIM
repoeMm  XyBaiimo, ObUI ~ €ro  TAJUCMAaHOM
camooTBepkeHHOCTH. CBoto moBecTs «MOpoxuM
Anxam» OH TIOCBSITWII JKU3HH Cydusi, 60)KeCTBEHHOH
A YeJIOBEYECKOM JI00BH, OOIIEYETOBEYECKUM M
HETIPEXOAAIINM IEHHOCTSIM, ux
B3aMMOOTHOMIEHNAM. OH BO3BEIHYIII MIPABINBOCTE,
YUCTOTY, CKPOMHOCTHb, COYYBCTBHE, IICIAPOCTH,
MUJIOCEpANE Kak OOILIeYeI0BEYeCKHEe MOPAJIbHbIE
LEHHOCTH.
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[ToaT BBIpa3mi nepefoBbie Cypuiickue B3TJIs bl
C BBICOKUM XyI[O)KeCTBeHHI)IM MaCTepCTBOM.
M3o0pakass xu3HP M OOpPA3LOBBIX NEATEIHHOCTD
cy(ueB, ocTaBUBIIMX TIYOOKUH CIIE B HCTOPHH
cydpusma, XyBaitno TIPU3BIBAET CBOMX
COBPEMCHHHUKOB OpaTh C HUX IpUMED.

Conclusion

B tBOpuecTtBe XyBaiio BOIPOCHL JTyXOBHOCTH
3aHIMAlOT ocoboe mecto. Cremys mo nmytu Mmama
T"a33anu, oH cuMraer, 4ToO YenOBEUYECKas UCTUHA HE B
Telne, a B yllle, B €0 4eJI0BEYECKOM HACTPOE.

Cyduzm  XyBaiiio  UMEET  PEIUTHO3HO-
AHTPOIIOJIOTUYECKUI XapakTep II0 CBOEH CYTH M
comepxannto. Cydpuii-modT mnpumaer OOIBIIOE
3HAYEHHE BOCHUTAHUIO MOPAJIHHO TapMOHUYHOTO
YeloBeKa, a TakXkKe MponaraHae ¥ Ppa3BUTHIO
PENUTHO3HBIX U cyduiickux naed. OH CUMTaeT, 4To C
pOCTOM  HyXOBHOTO  pa3BHTHUSl  YENOBEKa, C
YKpeIJICHHEM B CO3HAaHWM JIIoAed yOexIeHui
MOYXHO MPaBMWJIBHO PEUINTh CIOXKHBIE COIMAIBHO-
MOJIMTHYECKHE TTPOOIEMBI 00IIECTBA.

ConuanbHO-MOpaIbHbIE W INPABOBBIE B3TJISIBI
XyBal0 OMHPAIOTCA Ha CBOCOOPa3HYI0 KOHIICTIITHIO
chopmupoBaBuieics  auyHocTH. Ilo  ydeHwuro
XyBaiijo, YENOBEK CXO0XK C MYCThIHHOH. J[lus
OnaroycTpoicTBa ITyCTBIHM M IIpEBpaIleHHUs e B
[[BETHHK, YEJIOBEK JIOJDKEH MEePEPOIUTHCS, TOKASTHCA
B CBOMX NPETPELICHUSX.

3HAYUT, YEJIOBEK JODKEH CTPEMHUTBhCS K
COBEpIICHCTBY, IyXOBHOMY pOCTYy, K J00py ®
4eCTHOMY TpyAy. TOJBKO B 3TOM ciydae, 4esIOBeK,
CpaBHUBAEMBIi c MIPOCTBIM CO3/IaHUEM,
MpeBpamaeTcs B 0ECIIEHHOE COKPOBHIIIE.

Wrak,  nuTepaTypHas,  peJUTHO3HAas |
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pemieHre TpoOIeM IyTEM NIMPOKON IPOTAraH/Ibl
cybwuiickux uuei, 6e33aBeTHOMY CITy)eHuIo PoanHe
U 4EeIOBEYECTBY, a TaKXKe SBISETCA BaXKHBIM
(hakTOpOM  TapMOHHYHOTO  COBEPIICHCTBOBAHHS
JINYHOCTH B Hallleil CTpaHe.
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Abstract: In Uzbekistan fruits especially tasty and healthy. Since in our country does not use GMOs and we
have more than 300 sunny days a year, as result our fruits are sweet as honey. For example, the sugar content of
grape varieties Uzbekistan reaches 30%, which is significantly higher than many manufacturers of similar

products.

Traditionally, in high demand in foreign markets are fresh and dried grapes, pomegranates, melons and water
melons, apricots and peaches, plums and apples, as well as many other kinds of fruit and vegetables grown in the

fertile land of Uzbekistan.

Improving production and export capacities of fruit and vegetable industry of Uzbekistan is very important for
inside and outside of the country. In this article given some statistical and analytical information and some possible
solutions on production and export capacities of fruit and vegetable industry development in the region.

Key words: Vegetable and fruit production, labor resources, price formation, import and export activities.

Language: English

Citation: Abdurakhimova SA, Nosirova NJ (2018) STRATEGY OF DEVELOPING PRODUCTION AND
EXPORT OF FRUIT AND VEGETABLE INDUSTRY IN UZBEKISTAN. ISJ Theoretical & Applied Science, 04

(60): 262-267.

Soi: http://s-0-i.0rg/1.1/TAS-04-60-48  Doi: éos¥®! https:/dx.doi.org/10.15863/TAS.2018.04.60.48

JEL: M38; M37; Q18.

Introduction

Over the past 20 years, world consumption of
fruits and vegetables has grown by an average of 5-
7% per year. Uzbekistan not only meets the needs of
its population, but also exports agricultural products
and has great potential in this area.

In Uzbekistan, more than 19 million tons of fruit
and vegetable produce are produced annually, of
which about 700,000 tons are exported. Currently,
over 160,000 farms operate in the country, which
provide domestic and foreign markets with quality
fruits and vegetables. The total volume of storage
facilities in the country is 975 thousand tons of
products, including modern refrigerating chambers
for 502 thousand tons. This facilitates the
uninterrupted supply of basic agricultural products to
the population, and the expansion of its exports. The
transport infrastructure is developing dynamically, at
the same time the work is being carried out to ensure
the interconnected logistics networks, the foreign
trade relations that ensure the growth of the export
potential of the sector are expanding.

The development of the fruit and vegetable
sector is not only the provision of food security, but
also the formation of new sectors around it, the
creation of new jobs that will improve the living
standards of the people.

The government adopted the Program for the
Development of Agriculture for 2016-2020. has
determined the main directions for the continuation
of structural transformations in agricultural
production, the introduction of advanced agricultural
technologies, the integrated mechanization of
agriculture and the deepening of the processing of
raw materials. It provides for step-by-step
optimization of cotton areas by the withdrawal of
low-yielding land with subsequent placement of fruit
and vegetable crops, potatoes and other crops on the
released area, as well as the organization of intensive
gardens, further development of selection and seed
production. [1]

The implementation of these and other measures
in the agrarian sphere will ensure further
strengthening of the food security and self-
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sufficiency of the republic with the main types of
food products, as well as a significant growth in
exports of this product, demanded on foreign
markets.

The key problem of fruit and vegetable exports
is currently its non-diversification (limited by a
narrow list of importing countries and an entrenched
structure). This situation carries a number of
challenges. Firstly, the worsening economic situation
and the reduced demand for fruit and vegetable
products in the main importing countries can cause
serious problems for the entire industry. Secondly,
the monopsony power of importing countries can
lead to the creation of a situation where import
buyers have the opportunity to dictate prices for
Uzbek products.

In turn, the markets of developed countries (EU,
Japan, Korea, China), in the case of diversification of
supply of quality products that meet their standards,
are interesting in terms of greater purchasing power.
Uzbek producers can and should expand the
geography of exports of fruit and vegetable products,
in particular, through increasing supplies to the EU,
East Asia (China, Japan, Korea) and other regions of
the world, while simultaneously diversifying the
commodity structure of fruit and vegetable products.

However, for the implementation of these
installations, there is a need for purposeful work to
improve the institutional and regulatory framework
in the production, procurement, storage and export of
fruit and vegetable products.

Problems of developing production and export
of fruit and vegetable in different countries was
investigated by scientists as A. N. Austriyevsky [4],
Berezin, 1.S.[5], Gel'fand, S. Yu [6], Okhorskina, Yu.
O.[7].

The article analyzes the existing problems and
legal gaps that reduce the effectiveness of the
implementation of government decisions in this area.
Recommendations are developed aimed at improving
the regulatory framework and the activities of
institutions responsible for implementing policies in
this field.

Factors affecting the development of the fruit
and vegetable sector in Uzbekistan

The soil-climatic conditions of Uzbekistan are
favorable for the production of a wide range of
vegetable and melon crops, which substantially
surpass similar products from other countries in
terms of quality, the content of such important trace
elements as sugar, fructose, ascorbic acid and a
number of other biologically valuable substances that
ensure a balanced diet.

Along with excellent taste parameters, the
agricultural products produced in Uzbekistan are of
low cost. For example, in the USA, which are at the
same time one of the largest importers and producers

of agricultural products, the cost price of potatoes,
carrots, cabbage, melons averages 5-6 times, and
tomatoes are almost ten times higher than in
Uzbekistan. At the same time, Uzbekistan has a
serious additional potential to reduce the relative cost
price by increasing yields for all major fruit and
vegetable crops. [2]

At the new stage of implementing a coherent
strategy for the development of the agrarian sector in
the country, the key objectives are to further
strengthen food security based on own production of
food resources, increase the productive potential of
agriculture with efficient use of land and water
resources. The social effect of the implementation of
such a program is the growth of employment, income
of the rural population and the quality of food
consumed by the entire population of the country.

However, at present, there are a number of
factors that adversely affect the development of the
fruit and vegetable sector and its export potential.

Limited land and water resources.

In the conditions of limited land and water
resources and taking into account the constant
growth of the population of the republic, traditional
methods of farming require new approaches. For the
accelerated development of the fruit of vegetable
growing and viticulture, new approaches and
mechanisms are required, a change in the structure of
agricultural production as a whole, and the
introduction of innovative and resource-saving
technologies.

In the structure of agricultural production, the
share of fruit and vegetable production is more than
40%. However, the share of acreage allocated for
fruit and vegetable crops does not exceed 20% of the
total sown area.

Taking into account the objective limitations of
land and water resources, optimizing the location and
improving the structure of sown areas, taking into
account the soil quality score, the choice for crops of
the most productive and popular crops in the
domestic and foreign markets will achieve a
significant increase in the efficiency of land and
water resources use and increase at this based on the
volume of production of other crops.

This is evidenced by the results achieved in
previous years. Thus, the share of grain crops in the
total agricultural acreage increased from 25.7% in
1991. up to 45.2% (1.67 million hectares) in 2016,
potatoes and vegetables - from 7.0% to 9.5% (350.6
thousand ha), while the share of industrial crops
decreased from 41, 9% to 34.2% (1.27 million
hectares). [10]

Currently, more than 21% of all irrigated
agricultural lands are used for growing fruit and
vegetable products. The share of the industry in the
total production of agricultural products is more than
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45%, and in the export of agricultural products -
43.4%.

Along with optimization of sowing areas, work
is needed to accelerate the introduction of modern
technologies and innovations in cultivation in the
field of fruit and vegetable growing and viticulture,
the creation of new intensive gardens and vineyards,
the removal of water-saving, salt-tolerant and
resistant to biological pests varieties of vegetable
crops.

Since 2009, there has also been a process of
increasing the area of gardens, primarily through the
creation of new high-performance intensive dwarf
plantations. For 2009-2016 years. more than 60
percent of the gardens and 50 percent of the
vineyards are renewed by creating 36.8 thousand
hectares of new gardens and 40.5 thousand hectares
of new vineyards, the reconstruction of 63.7
thousand hectares of gardens and 40.8 thousand
hectares of vineyards.

Also, on the basis of advanced foreign
experience, more than 31.4 thousand hectares (12%
of the total area of gardens) of high-yielding dwarf
and semi-dwarf intensive gardens have been created
and are functioning with the use of modern
technologies of drip irrigation and other innovations.

To increase the production of fruit and
vegetables, create new jobs, increase incomes and the
level of well-being of the population, over 55.6
thousand greenhouses have been created on the area
of 3.2 thousand hectares over the period 2009-2016,
of which 1044 hectares of greenhouses account for
51.6 thousand household plots of the population. [8]

Beginning with the harvest in 2016, the
production of raw cotton under contracting contracts
will be reduced by 386 thousand tons, and
accordingly, a decrease in acreage under cotton for
185.5 thousand hectares is planned. Starting from the
harvest of 2017, it is planned to reduce the acreage
for cereals by 50,000 hectares.[3]

Potatoes (36.0 thousand ha), vegetable (101
thousand hectares), fodder (50.9 thousand ha) and oil
crops (15.2 thousand ha), new intensive ones will be
gradually placed on the released low-yield and low-
yielding lands. gardens (20.8 thousand hectares) and
other crops (12 thousand hectares).

Calculations show that the phased reduction of
cotton plantations on lands where its yield does not
exceed 1 tons per hectare, grain-crops with yields
below 2 tons per hectare on a total area of 220.5
thousand hectares and placement of other food crops
on them, will increase the production of fruit and
vegetable production of 4,856 thousand tons, fodder
crops for 1670 thousand tons and oilseeds for 62
thousand tons. This will give an opportunity to get in
these areas annually instead of losses in the amount
of more than 270 billion soums.3 additional income
of more than 490 billion soums, as well as increase

the employment of the population by 175 thousand
people.

A phased replacement of existing old orchards
and vineyards with intensive ones, as well as creation
of new intensive orchards and planting of fruits and
vegetables on the liberated lands with the use of
high-tech agrotechnical measures will allow due to
the growing number of plantings and the share of
high-yield intensive gardens from 12% or 28
thousand hectares, in 2015 to 28.3%, or 78 thousand
hectares, in 2020 to increase the yield of gardens at
least 3-4 times.

2. Disadvantages in the system of zoning and
seed production
The sowing of fruit and vegetable products, melons
and legumes are carried out, mainly, in small and
scattered areas, where fruit and vegetable and bean
products of different types, types and species are
produced. All this creates problems when exporting,
not meeting the requirements of grade, size and
appearance for overseas buyers.

Currently, more than 40 types of vegetable,
melon and potato crops and more than 32,500
varieties of fruit and 955 varieties of grapes are
cultivated in Uzbekistan.
At the same time, more than 100 tons of various
types of vegetable seeds are imported annually. For
example, in 2015, more than 179 tons of seeds were
imported for $ 4.9 million. [10]

The task of modern breeding is to create
ecologically pure varieties that are capable of
adapting to unfavorable growth conditions. It is
necessary to carry out selection work with vegetable
crops to create various productive varieties: canteens,
for processing and for export. Each group of these
varieties should have a certain set of characteristics
and properties in combination with high yields.

Potato plays an important role in ensuring the
food security of any country. Over 110 thousand
hectares of land are allocated for planting potatoes in
our republic. To provide this area, seed material
requires 334,000 tons of seed potatoes. At the same
time, the need for seed potatoes of the "elite” class is
18.0-20.0 thousand tons.

To date, the seed fund of potato of elite varieties
has not been fully formed in the republic, which
makes it possible to supply potato seeds on an
industrial scale. In 2015, the volume of imports of
seed potatoes of the "elite" class was 16.8 thousand
tons.

Mass supply of seedlings for intensive
gardening is carried out, mainly, since 2010, and to
date more than 80 varieties of seedlings have been
imported.

According to the Order of Variety Testing, a sample
of new varieties of seedlings is tested for 3 years and,
as a result, is included in the Register. However, up
to the present time only 4 varieties of seedlings and
only apple trees are included in the Register,
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although starting from 2010, according to the order
of the Cabinet of Ministers, seedlings of peaches
(nectarines), apricots, plums and sweet cherries were
also imported.

At present, new varieties of dwarf and semi-
dwarf trees are being created in the world with high
rates of yield and early maturity, as well as taste
qualities.

However, due to the lack of these varieties in the
State Register, farmers and other agricultural
producers are not able to import and sow.

As a result, the republic's potential in the
production of export-oriented fruit products is not
fully utilized.

3. The degree of processing of fruits and
vegetables
Export of fruit and vegetable products has a serious
potential for growth through deep processing and
expansion of the range and increase in production
volumes. The development of exports of the fruit and
vegetable sector should be based on: i) the
accelerated development of the raw materials base;
ii) construction of new and modernization of existing
production facilities with attraction of foreign
investments for deeper processing of agricultural raw
materials; iii) the creation of modern trade and
logistics centers and refrigeration facilities. So, for
the period 2016-2020 gg. provides for:

- increase in the level of industrial processing
and production of finished products with high added
value by creating 370 enterprises for processing
agricultural raw materials in the regions, including
138 enterprises for processing 99.1 thousand tons of
fruit and vegetable products, as well as implementing
180 investment projects for construction of new,
reconstruction and modernization of existing
agricultural processing and semi-finished products
and finished food products enterprises for a total
amount of $ 585.9 million, and which 85 projects
valued at $ 197.8 million for the development of fruit
and vegetable sector;

- creation of trade and logistics centers in each
region for harvesting, primary processing, packaging,
storage, transportation and export of fruit and
vegetable products with a total capacity of 36.5
thousand tons of refrigerated storage;

- development and strengthening of the material
and technical base of storage facilities equipped with
modern refrigerating equipment, construction of new
modern refrigerating chambers for storage of fruit
and vegetable products with a capacity of 325,000
tons.

An important link in the agro-industrial
complex is the system of harvesting of agricultural
products, designed to take, store and bring
agricultural products to the consumer in a timely
manner. However, due to the imperfection of the
procurement system, significant volumes of fruit and

vegetable produce do not reach the consumer every
year. The reasons for this situation are the following:
A) Gaps in the existing system of purchasing
/ harvesting fruit and vegetables.

More than 50 percent of the produced fruit and
vegetable products fall on dehkan farms and personal
part-time farms of the population. However, the
share of dehkan farms with the formation of a legal
entity is less than 10%. At the same time, the
mechanism for concluding contracts for contracting
and making mutual settlements with dehkan farms
without the formation of a legal entity is absent. This
is caused by the problem of the lack of opportunity
for procuring organizations to pay cash (primarily for
working with dekhkan farms).

It is necessary to develop a mechanism for
concluding contracting contracts and making mutual
settlements with dehkan farms without forming a
legal entity. [9]

Increasing the efficiency of the production
system, harvesting and export of horticultural
products.

To increase efficiency in the production of fruit
and vegetable products, it is necessary to implement
a number of measures in this area.

To increase the volume of export-oriented fruit
and vegetable products, it is necessary to divide the
production of fruit and wvegetable products by
specializing in 3-4 districts in each region to produce
exclusively fruit and vegetable products of one type
and variety that is in high demand in the domestic
and foreign markets.

This will allow increasing the volumes of
export-oriented  fruit and vegetable products,
supplying to the foreign markets of high-quality fruit
and vegetable products of one type, quality, grade,
caliber and taste in accordance with the requirements
of foreign buyers.

In order to develop an intensive method of
gardening, to create new types of modern intensive
gardens and to increase the volume of production of
export-oriented fruit products in demand in export
markets, it is necessary to take measures to accelerate
the work on strain testing and include in the State
Register new new varieties of fruit and vegetable
products that are in demand on export markets.

For the broader application of the drip irrigation
system, in order to create favorable conditions for the
development of intensive horticulture and increase
the possibilities for storing fruit and vegetable
products, it is necessary to adopt the procedure for
granting the possibility for farmers to build basins,
large displacement tanks directly at agricultural
production sites. This event will ensure the rational
and effective use of land, the development of
intensive gardening methods, the increase in the area
of fruit crops with the use of a drip irrigation system.
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Measures to increase exports of fruits and
vegetables

To solve the problem of increasing the volume
of exports of fruit and vegetable products, ensuring
its geographical diversification, increasing the
volume of new products in demand on the markets,
the following measures are necessary.

1. Formation of a modern logistics system
through the creation of multimodal trade and
logistics centers, geographically close to the main
production centers for fruit and vegetable products. It
can be geographically favorably located settlements,
in particular, the city of Pap in the Namangan region,
Shurchi in the Surkhandarya region, Chingeldi in the
Tashkent region, Khozarasp in the Khorezm region.
In these trade and logistics centers, the whole
complex of technological operations for the storage
and handling of goods (freight forwarding services,
maintenance of vehicles and containers, as well as
cargo cleaning and related services - information,
financial, insurance, etc.) should be performed.

2. Diversification of the nomenclature of export
fruit and vegetable products through an increase in
production volumes where Uzbek producers have
competitive advantages, such as the ripening season
(different from competitors), taste qualities, etc., as
well as the production of new types of products,
including new varieties, having a higher productivity
and other characteristics (color, caliber, etc.), which
will reduce the cost of production and compete more
successfully in foreign markets.

Thus, the share of five export products (cherry,
apricot, peach, grapes and persimmon) in Russian
imports is less than 10%. This means that with
increasing production volumes of these types of
products (subject to the production of demanded
varieties), it is possible to increase the share of
Uzbek products in Russian imports by several times.

In Uzbekistan, traditionally large volumes of
certain types and varieties of products are grown,
which, in such volumes or during the maturation
period, are not in demand on foreign markets. For
example, along with traditional dill and parsley, it is
necessary to increase the production of such types of
greens as lettuce, arugula, tarragon and others.
Instead of a large and not demanded melon variety
"Mirzachul" to increase the production of such
varieties as "cantaloupe” or "honeydew."

Another direction is to increase the share in the
export of legumes by expanding the range of
products. Annually Uzbekistan exports about 200
thousand tons of wheat. The only markets for several
years remain Afghanistan and Iran. At present, the
cost of Uzbek wheat is $ 170-180 / ton on delivery
terms to points of origin, while the price of legumes
(mung beans, chickpeas and beans) ranges from $
500 to $ 800 per ton, depending on the product.

Conclusion

The development of the fruit and vegetable
sector, the increase in the production of vegetables
and fruits and the provision of a sharp increase in
exports of these products, diversified by geography
and assortment, are important components of the
policy of export-oriented development of
Uzbekistan.

In the conditions of slowing the growth of the
world economy, aggravation of environmental
problems, as well as the limited land and water
resources, the structural policy in the agrarian sphere
of the republic should be further directed at speeding
up the processes of modernization and technological
renewal, introducing modern methods of agriculture,
deepening the processing of agricultural raw
materials, improving the quality of life of the rural
population.

The most important directions of work in this
direction are the following.

1. Provision of changes in the structure of sown
areas aimed at increasing the area under horticultural
crops. At the same time, it seems necessary to
provide specialization / zoning of crops of fruits and
vegetables based on climatic, soil, and demographic
features.

2. It seems expedient to move to more market
approaches in the system of purchasing / harvesting
fruit and vegetable products that provide incentives
for agricultural producers and reduce the monopoly
of processing enterprises.

3. Improvement of the institutional environment
in the sphere of production and harvesting of fruits
and vegetables, with emphasis on the formation of
large multi-profile farms, while providing conditions
for the development of specialized small farms,
depending on the specifics of each region / territory
(land supply, irrigation water, climatic conditions for
growth of certain kinds of fruit and vegetable
products). Another way to improve the institutional
environment is to stimulate the processes of
voluntary entry of farmers into production and
distribution cooperatives, which, combining the
resources of individual producers, can provide
conditions for the production of demanded and
quality products, its storage, processing and
marketing.

4. Diversification of fruit and vegetable exports
as a prerequisite for ensuring the growth of export
volumes requires a deliberate effort to create a
modern logistics system through the creation of
multimodal trade and logistics centers and a new
system of certification and standardization of fruit
and vegetable products, the expansion of the range of
products exported for export, marketing policy to
promote domestic fruit and vegetable products to
new promising markets.
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Introduction growth [1]. These views in the research are explained

The economies of countries are the main
industries that provide growth, with a high degree of
ability to use a new combination of innovation and
knowledge relative to other sectors of the economy.
This ensures the productivity of the industry and the
accelerated development of production.

Today, the transition from the industrial
economy to the knowledge economy in developed
countries is a tendency for many to shift the capitals
and labor-intensive industries into the developing
countries of the world. In developing countries, the
main factor of the industrial production is labor. This
implies the need to study the effectiveness of
industrial enterprises in relation to their working
standards and living standards.

Literature review
Economic research indicates that the most
important driving force for industrial and economic

by the high potential of innovations and new
combinations of knowledge in industry, compared to
other sectors of the economy. This leads to labor
productivity and increased production, resulting in
economic growth [2].

The industrial sector plays an important role in
creating jobs. In particular, the creation of a single
workplace in the processing industry leads to the
creation of two or three jobs in other industries [3].

According to research, the increase in the level
of wages is directly linked to the structural changes
in the path of industrialization, which greatly
contributes to the growth of the population's income

[4].

In low-income countries, low-tech industry-
driven  industrial  sectors  (clothing, textile
manufacturing) support sustainable growth of
employment, leading to increased incomes of the
population. In medium-income countries, the
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development of medium-sized industrial sectors
(non-ferrous metallurgy and metal products) does not
create a large number of jobs, but ensures high labor
productivity [5].

Improving the quality of life of the industry and
the development of technology used in it affects the
knowledge and knowledge of the population. The
fact that the processing of industrial enterprises from
the center of the country to the remote regions
accelerates the localization of production and
increases the incomes of the population living in
remote areas of the country [6].

The dynamics of the industrial sector also have
a significant impact on the development of other
industries and sectors. In particular, the development
of industry's food and light industry sectors will
stimulate the development of agriculture, forestry
and fisheries.

Economic efficiency is an objective law of
industrial sector development. Increasing the
efficiency of industrial enterprises requires
increasing the production volumes, improving the
quality, saving resources, reducing additional costs
and increasing production.

Increasing the efficiency of industrial
production is a sign of the law of increasing
productivity. The law of increasing the efficiency of
production is a law that reflects the increasing
influence of factors contributing to the growth of
labor productivity in society as a whole [7].

Russian scientist N.L. Zaitsev describes
productivity as a ratio of the results of economic
activity of industrial enterprises to living and
working labor cost, and indicates that the efficiency
of production is expressed through both individual
and common indicators. It incorporates indicators
such as labor productivity, labor productivity, and
individual performance indicators [8].

"Efficiency is characterized by its effectiveness,
which is reflected in the wellbeing of the people of
the country. Productivity can be determined by
optimal use of resources compared to the needs of
society. " [9]

It is important to examine the linkages between
labor productivity and wage in improving the living
standard of employers based on the efficiency of
industrial enterprises. Theories on the relation
between labor productivity and wages in industrial
enterprises have been studied by many scientists
[10].

One of the industries that contributed to the
development of the Uzbek economy was industry.
This sector of the economy has a high potential,
which produces the necessary products to meet the
needs of the population, creating a great many new
jobs in the industry, and a great potential for
improving the livelihoods of the population [11].

Economist from Uzbekistan A.T. According to
Yusupov, "the economic performance can be

characterized by the following indicators:" Increased
productivity due to increased labor productivity,
increased productivity, progressive structural shifts,
regional coefficient and others "[12].

In I.l.Iskandandarov's opinion, in determining
the effectiveness of industrial production it is
necessary to use "a final, finalized system of
indicators that performs the function of generalizing
the whole reality” [13].

Q.X. Abdurakhmanov said, "It is necessary to
study the level of livelihood and how to deal with
consumer relations" [14].

Research Methodology

While increasing the cost-effectiveness of
industrial enterprises is seen as a source of increased
living standards, it has been studied ways to improve
the living standard of the employer. [14].

The process, related to the improvement of the
living standards of the population based on the cost-
effectiveness of industrial enterprises, has been
studied in four main areas: mathematically defined:

Line 1 - factors of effectiveness of industrial
enterprises (this is determined by y1).

Line 2 - Changes in operating income due to
changes in productivity of industrial enterprises (y2).

Route 3 - Change in effectiveness of the
government by the change in the efficiency of
industrial enterprises (y3).

Route 4 - Changes in living standards by
changing employee income (y4).

This  process will continue to rotate
continuously. As you know, these directions have an
interconnected relationship and can be expressed in
the form of a multifunctional function:

Y = F (X1, X2, X3, Xa...); Q

Taking into account that many variables are
involved and implemented in the above directions,
the total Y function is represented as a sum of four
functions:

Y= y1 +Yat+ys +ys (2)
here: Y- the function of changing the standard of
living on the basis of economic efficiency of
industrial enterprises;

y1 - Functional change in labor productivity at
industrial enterprises;

y2 — salary change function in industrial
enterprises;

y3 - the effect of the government's ability to
change as a result of the change in the efficiency of
industrial enterprises;

ya — functional changeover function.

Changes in the labor productivity in the 1st
direction of improving the living standards of
industrial workers on the basis of cost-effectiveness
can be summarized as (y1):

AQ

yi = AL ()
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here:
y1- Functional change in labor productivity at
industrial enterprises;

AQ - change in industrial production output;

AL - Changes in the number of industrial
enterprises.

Changes in labor productivity in industrial
enterprises have an impact on wages, and the
functional change in industrial enterprises (y2) is
characterized by the following:
here:

y2 — function of salary change in industrial
enterprises;

k, — the ratio of wages to labor productivity.

AW . wage change;

K, The coefficient is determined by the
following formula:

AW =k, AQ ;
AL 1
from here:
k, =AW AL ; (5)
AQ

Changes in productivity, productivity and wage
rates of industrial enterprises also have a bearing
upon the benefits that the state can take. That is, as
stated earlier, after the change in the total volume of
industrial enterprises (), the state will change the tax
on production of industrial enterprises. Also, as a
result of labor productivity and wage change, the
state's income taxes on physical entities also change.
Let us describe this by using the (y3) function:

y3=K,AQ + K;AW ; (6)
here:
y3 - Effect of change in effectiveness of the

state due to changes in the efficiency of industrial
enterprises;

K,— the tax ratio depends on the volume of
production;
K4 - the ratio of wages to tax evasion.

K, The coefficient is calculated as follows:
S M

k2
Q

()

here:
S™- tax on production of industrial enterprises;

K4 The coefficient is calculated as follows:
S u

k3W

®)

here:

S" - wages of workers in industrial enterprises;

With the change in economic efficiency in
industrial enterprises, we have examined the salaries
of employees and the various taxes levied by the
state. As a result, the general public incomes of the
population will change, on the one hand, the change
in wages will have a direct impact on the change in
the general incomes of the population, on the other
hand, as a result of changes in the state budget, the
amount of social contributions paid by the state will
also change, which will have an indirect effect on the
change in the general incomes of the population. This
process is represented by the function y4:

ya= K, . (K,AQ+ K, AW ) + 1k, AT (9)
here:

ya — population income change function;

K, — ratio of incomes of the population to
business activity;

K — the ratio of incomes of the population to
tranffer pay;

AT - change in transfer fees.

K, The coefficient is calculated as follows:

W
Ky =— (10)
Dl

here:
DI - total incomes of the population.

K5 — The coefficient is calculated as follows:
T

ke =—

° DI

Thus, the general function of the change in the

living standards of workers based on the efficiency
of industrial enterprises can be expressed as follows:

(11)

AQ
Y=yi+Yatysya = —=+ K AW «
1 2 3 4 AL 1

(k,AQ + K, AW ) + (1, . (K,AQ + K, AW )+
k5. AT) (12)

This is a continuous rotation movement process
that is interpreted as a rotation mechanism (Figure
1):
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Picture 1. Mechanism of rotational linkages of industrial enterprises’ efficiency and increasing living
standards.

Analysis and results
Changes in the values of the above-mentioned
coefficients and functions on the basis of industrial
production, industrial workers, industrial workers,

average wage rates, transfer payments, and other data
were studied and evaluated using economic-
mathematical methods and econometric models
(Tables 1 and 2).

Table-1
Q L w T
Years (billion (thous. (billion (thous. K1
uzs) pers.) uzs) uzs) k2 k3 k4 k5

2000 1888,9 1145,0 166,3 88,944 - 0,12 33,26 0,073 38,95
2001 2830,8 1160,0 2483 130,908 1,31 0,11 49,66 0,069 36,30
2002 4494,0 1186,0 365,8 173,136 1,84 0,1 73,16 0,070 33,32
2003 6127,5 1223,0 478,0 210,792 2,54 0,1 95,6 0,074 32,48
2004 8123,2 1284,0 577,7 265,200 3,05 0,1 115,54 0,075 34,43
2005 11028,6 1348,0 714,4 380,532 3,01 0,13 142,88 0,073 39,11
2006 14640,3 1402,0 945,6 514,296 3,46 0,13 189,12 0,073 39,70
2007 18447,6 1446,0 1307,4 807,036 4,18 0,1 261,48 0,077 47,83
2008 23848,0 1487,0 1798,8 1225,008 3,73 0,08 359,76 0,079 53,51
2009 28387,3 1513,0 21471 1639,656 1,99 0,08 429,42 0,070 53,13
2010 38119,0 1605,7 2767,7 2063,028 591 0,07 553,54 0,058 43,30
2011 47587,1 1640,7 34777 2621,700 2,62 0,06 695,54 0,056 41,89
2012 57552,5 1669,5 4356,8 3288,156 2,54 0,05 871,36 0,056 42,44
2013 70634,8 1703,1 5427,6 3969,228 2,75 0,05 | 1085,52 0,057 41,49
2014 84011,6 1736,5 6420,7 4852,140 2,48 0,05 | 1284,14 0,058 44,02
2015 97598,2 1768,7 7494,0 5258,820 2,54 0,05 1498,8 0,061 42,75
2016 118869,4 | 18024 8431,0 5930,760 1,48 0,05 1686,2 0,058 40,79
2017 144185,3 | 1825,2 8834,3 6737,616 0,36 0,05 | 1766,86 0,047 36,18
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Table -2
AQ AL AW AT
Years (billion (thous. (billion (thous. 1
uzs) pers.) uZs) uzs) y y2 y3 v4
2000 - 3 - - - - - -
2001 9419 15 82 41,964 62,79 107,08 4175,729 1523615
2002 1663,2 26 117,5 42,228 63,97 215,83 8762,62 1407561
2003 1633,5 37 112,2 37,656 44,15 285,15 10889,67 1223775
2004 1995,7 61 99,7 54,408 32,72 303,83 11718,91 1874216
2005 2905,4 64 136,7 115,332 45,40 411,63 19909,4 4512647
2006 36117 54 2312 133,764 66,88 799,20 44194,07 5313517
2007 3807,3 44 361,8 292,740 86,53 1512,77 94984,19 14009702
2008 5400,4 41 491,4 417,972 131,72 1833,28 177218,1 22377912
2009 4539,3 26 348,3 414,648 174,59 694,85 149930,1 22039971
2010 97317 92,7 620,6 423,372 104,98 | 3668,72 344208,1 18351998
2011 9468,1 35 710 558,672 270,52 | 1863,47 494401,5 23428312
2012 9965,4 28,8 879,1 666,456 346,02 | 2233,44 766510,8 28330588
2013 13082,3 33,6 1070,8 681,072 389,35 | 2944,91 1163029 28321026
2014 13376,8 33,4 993,1 882,912 400,50 | 2462,52 1275948 38944070
2015 13586,6 32,2 1073,3 406,680 421,94 | 2730,16 1609341 17483204
2016 21271,2 33,7 937 671,940 631,19 | 1390,97 1581033 27500943
2017 25315,9 22,8 403,3 806,856 1110,3 146,49 713840,4 29223540
Based on the data in Table 1, the relationship
between the productive capacity of the industry and
the labor productivity of workers is as follows (Fig.2)
160000 -
Q =806,4(q/l) - 4162,8 PS
140000 -+ R?=0,995
g
o 120000 -
N
-]
< 100000 -
>
8.
3 80000 -
c
0
S 60000 -
>
8
s 40000 -
<
= 20000 -
3
e
E O T T T T T T T T T 1
0j0 20,0 40,0 60,0 80,0 100,0 120,0 140,0 160,0 180,0 200,0
-20000 -

Industrial products per employee (thousand UZS)
Fig. 2. The function of the product’s capacity and productivity dependence on the industry

prognostication of the volume of output produced in
the industry has occurred (Fig.3)

After determining the transformation of the
abovementioned  functions and  coefficients,
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Fig. 3. Productivity trends in the industrial sector

Conclusion
Summary, the expression of the function of

improving the quality of life of working people on

basis of cost-effectiveness of industrial

enterprises as a whole process has demonstrated the

of living and workforce. Thus, the development of
the industrial sector, the implementation of any

country-wide

measures

to increase the cost-

effectiveness of industrial enterprises, ultimately,
will improve the productivity of workers and

principles of change of organizers of this process.
This affects the impact of productivity change on
industrial enterprises on the change in the indicators
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Introduction

Investment companies are a new form of credit
and financial institutions, actively developing in the
last few decades in Western countries, as well as in
the United States. Priority in the development of
these companies belongs to the United States.
Investment companies, by issuing their own shares,
attract funds, which are then invested in securities of
industrial and other corporations. Thus, through the
acquisition of securities, they are carried out on an
equal basis with other credit and financial institutions
and financing of the economy. At present, investment
companies are divided into two types: closed and
open. Closed-type investment companies issue their
shares at once in a certain amount. A new buyer can
only buy them from previous holders at a market
price. Investment companies of the open type, called
mutual funds, issue their shares gradually in certain
portions mainly to new customers. These shares, as a
rule, can be transferred or resold. A more convenient
organizational form is an open-type company, since a
permanent issue allows them to constantly increase
their money capital and thus constantly increase
investments in corporate securities. In general, the
organizational form of investment companies, both
open and closed, is mainly based on a joint-stock
form.

Literature review

Development finance institutions (DFIs) play a
fundamental role in emerging markets and
developing economies. DFIs provide a broad range
of financial services in developing countries, such as
loans or guarantees to investors and entrepreneurs,
equity participation in firms or investment funds and
financing for public infrastructure projects. [17] The
global economy needs development support from
different sources of financing in diverse geographic
areas to bridge the expanding gap in development
status of countries. Initially, the Bretton Woods
institutions paved the pathway of development
finance by investing in and supporting the
developing societies to keep pace with developed
counterparts. In a short time frame, successful
lending and cofinancing projects revealed the impact
of development financing tools on infrastructure and
living conditions of the population. Problems of
development assistance and development finance
was researched by Addison T., Mavrotas G.[1],
Atkinson A, [2], Scientists as Dollar, D. and
Thornton, J. investigated China’s Development
Finance [3]. Some economists, as well as Greenhill
R. and Prizzon, A [4], Head J.[5] Jha R. [7], Mirkin
Ya.M. [8-9], Nissanke M. [11], Shafik, N. [14],
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Strange A., Parks B. [15] founded solutions to
financing problems.

Review of world experience

The peculiarity of investment companies is that
among the buyers of their securities, the share of
credit financial institutions and commercial industrial
corporations increases. Each investor of an
investment fund is required to pay commissions
when buying shares for him and managing the
deposit. The amount of commissions varies by
company and depends, as a rule, on the financial
strength and reputation of the latter. In general, the
development of investment companies is closely
linked to the dynamics and scale of the securities
market: the higher the level of development of the
securities market, the higher the level of
development of the company. Therefore, investment
companies received the most strong development in
the leading industrialized capitalist countries,
especially in the USA, Canada, England, Germany
and Japan.

Analyzes based on average values often cause a
smile from experienced experts, but when it comes to
aggregate performance of funds, the average
performance in the industry begins to play the role of
indicators, which should be based on conclusions
about the profitability of a fund. It will be reasonable
to recall that in Western practice, there is often a
relationship between the type of fund created by
certain characteristics and the maximum possible
return that such a fund can bring. In part, this
dependence is logically explained by a change in the
market situation. For example, after March 2012, the
shares of funds investing in enterprises of the US
military industrial complex rose sharply, as the
government of this country increased the volume of
state orders, but at the same time, securities of funds
that invested in high technology fell in price.
Approximately the same logic explains the changes
in the value of fund units with large, small and
medium capitalization. Simply put, funds respond to
market changes in accordance with the restrictions

that the management companies imposed on them
when the funds were created. The investment
declaration and the description of the strategy of the
funds are not accidentally necessarily the information
disclosed. Such information encourages investors to
become acquainted with the procedures of the fund
and adequately react to changes in market conditions.

Under the circumstances of the deepening of
the global financial crisis, the world's leading stock
exchanges index fell sharply and there was a
tendency to decline in the value of securities, which
attracted investors and households' resources and
their investment funds mainly investing in securities.

Studies show that in 2008, the net assets of
openly-funded investment funds in the context of the
global financial crisis dropped sharply compared to
2007. In particular, net assets of open joint-stock
investment funds decreased by 27.6% in comparison
with 2007. The largest decline (44.6%) fell on the
share of Asia and Pacific investment funds.
Nevertheless, the assets of regulated investment
funds increased in 2009. An analysis of international
mutual funds for the period 2008-2015 has shown
that the assets of investment funds regulated in Asia
and the Pacific have grown at relatively high rates in
other parts of the globe (132%; Table-1.).

The trend of investment funds development
in the US

In 2015, net assets of all regulated open joint-
stock investment funds increased by 80.3%
compared to 2008 and amounted to about 37.2
trillion soums. US Dollars. In 2015, the share of US
regulated open joint stock investment funds in net
assets was 47.7%. The European average was 34.3%.
Luxemburg is one of the leading countries in the
development of European investment funds. Net
assets of its regulated investment funds will amount
to 3.6 trin in 2015. At the same time, the net inflow
of openly regulated European investment funds
amounted to 27.9%. The US publicly traded fixed
investment funds require a thorough analysis of its
practice, with the largest share of net assets available.

Table-1.

Dynamics of Gross Domestic Assets of Open Traded Funds, Bn. USD at the end of the year

World
kits and 2008 2009 2010 2011

countries

The whole 206310 | 25088,9 | 273744 | 265786
world

America 11130,3 | 133554 | 145915 | 145832
continent
Including the

. 10151,9 | 11889,7 | 128254 | 126805
United States

2015/
2008

2012 2013 2014 2015 change,

percent
in your account

30213,6 34462,5 37072,4 37190,5 +80,3
16488,6 18864,2 20009,5 19557,3 +75,7
14393,8 16725,4 17849,6 17752,4 +74,9
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Europe 73938 | 89121 | 95739 | 89491 | 102576 | 117155 | 128586 | 127723 +72,7
Including 20423 | 25389 | 27990 | 2587,1 | 30074 | 34534 | 35186 | 35658 +74,6
Luxembourg
Asia and the 20375 | 27152 | 30673 | 29213 | 33222 | 37400 | 40578 | 47388 +132,6
Pacific
Africa 69,4 106,3 1416 125,0 145,2 142,9 146,5 122,1 +75.9

Source: World Bank Documents & Reports. Url: http:// www.documents.worldbank.org.

In 2015, the total number of investment funds
in the United States was 16860. This is by 2016 less
than in 1997. The number of unified investment
incentives in the US investment funds has sharply
decreased from 1997 to 2015 (from 11,593 to 5,188),
which has led to a decrease in the number of joint
investment funds. The number of open funds has
grown in the last five years and has reached 9520 in

2015. The number of stock market quotations on the
stock exchange also has a tendency to grow, and in
2015 it was 1594, which is 2 times more than in 2009
(table-2). At the same time, despite the fact that the
stock market has increased at higher rates, however,
the largest share in the number of US investment
funds in 2015 to various types of investment funds.

Change in the number of US investment funds

Years Open Closed-type
kind of funds
foundations

1997 6778 486
1998 7489 491
1999 8003 511
2000 8370 481
2001 8518 489
2002 8511 543
2003 8426 581
2004 8417 618
2005 8449 634
2006 8721 645
2007 8745 662
2008 8879 642
2009 8611 627
2010 8535 624
2011 8673 632
2012 8744 602
2013 8972 599
2014 9259 568
2015 9520 558
2016 9524 549

Table-2.
Stock market Integrated Total
quotations onthe  Investment Trusts .
stock exchange investment
funds
19 11593 18876
29 10966 18975
30 10414 18958
80 10072 19003
102 9295 18404
113 8303 17470
119 7233 16359
152 6499 15686
204 6019 15306
359 5907 15632
629 6030 16066
728 5984 16233
797 6049 16084
923 5971 16053
1134 6043 16482
1194 5787 16327
1294 5552 16417
1411 5381 16619
1594 5188 16860
1604 5203 16901

Source: World Bank Documents & Reports. Url: http:// www.documents.worldbank.org.

In the United States, they must be ready to buy
back their open-end equity securities at their fair
value. A net asset value is determined by dividing the
market value of the aggregate assets into the number
of outstanding stock quotes without deducting the
fund's liabilities. Unlike investment funds, the closed
type of investment funds does not deal with the
redeemable shares. In other words, the shares of
closed-type investment funds are not redeemed
directly by the stock, but its shares are traded in the
open market by investors. Closed-type funds are
traded on a daily basis at stock market-based traded

stocks, with a fixed rate of return.

Therefore, it does not need sufficient cash
backfall or sale of securities in its portfolio of assets
to buy shares of closed type investment funds.

Because of the regular sales at the ETG stock
exchange, the value of the shares acquired by the two
investors at different times can vary and these two
estimates may differ from their net realizable value.
Investors can make orders during the day to buy or
sell shares of an open type investment trust.
However, all orders are satisfied at the same price.

In 1998, assets of US investment funds totaled
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5.79 trillion. At the end of 2007, the global financial by almost 7 times in comparison with 2005.
crisis, which is about $ 13.0 trillion, US dollars. In Recently, competition for financial

2008, the assets of the funds dropped significantly (-
20%) and amounted to 10.4 trillion. dollars. As a
result of the global economic recovery, assets of
investment funds started to grow in 2009 and
beyond, and exceeded the level of the crisis by 18.1
trillion. US dollars.

In 2015, the share of total net assets of open
investment funds in total assets of investment funds
made up 86.4% (Table-3). During the period from
2010 to 2015, the US has seen an increase in assets
of all types of investment funds. In particular, in
comparison with 2009, the growth of open
investment funds, closed-type investment funds,
investment incidents 40.8 percent, 17.0 percent,
170.0 percent and 147.4 percent respectively.

Our analysis shows that over the past decade
the assets of the funds, which are traded on the stock
exchange, have risen sharply. This, in turn, indicates
an increase in the role of EITI in recent years. In
2015, the assets of such investment funds increased

intermediaries has become even more pronounced,
with the share of commercial banks having a
tendency to decline, the share of investment funds,
and vice versa. This is driven by the increase in the
sustainability of investment funds' financial markets,
reducing the risk for private investors, increasing
investment funds, raising savings profits, and
increasing the demand for new forms of investment.

In addition, the development of investment
funds plays an important role in mitigating the
negative impact of the global financial crisis on the
stability of the financial market, particularly in
increasing the share of households in the stock
market.

In 2015, nearly half of the assets (56%) of
open-type investment funds accounted for shares in
the United States. Also, in the structure of open type
investment funds, the money market funds had 21%,
bonds funds - 16%, and other hybrid funds - 8%.

Table-3.
Total net assets of U.S. investment funds at the end of the year
billion In US dollars
Years | Fundsofopen | Closed type | Stock market quotations Integrated Total
t_ype foundations (exslgél_)§e_-r (gaslsl 0 ILTIE/(_?I?S:_I?SV';;I gslg invfestrc?ent
(i (ial (slo $ esl-epsl PS5 "Ts) he
Gypsum 1 $) GipsTs) ETG"

1998 5525 156 16 94 5790
1999 6846 147 34 92 7119
2000 6965 143 66 74 7247
2001 6975 141 83 49 7248
2002 6383 159 102 36 6680
2003 7402 214 151 36 7803
2004 8096 253 228 37 8614
2005 8891 276 301 41 9509
2006 10398 297 423 50 11168
2007 12000 312 608 53 12974
2008 9621 184 531 29 10365
2009 11113 223 777 38 12151
2010 11833 238 992 51 13114
2011 11632 242 1048 60 12983
2012 13057 264 1337 72 14729
2013 15051 279 1675 87 17091
2014 15875 289 1974 101 18240
2015 15652 261 2100 94 18107

Source: World Bank Documents & Reports. Url: http:// www.documents.worldbank.org.

Assets of all regulated open investment funds in
the world will reach 37.2 trillion yuan in 2015. US

dollars. Of these, 47.7% were US, 34.3% European
countries, 13.0% - Asian and African countries, and
5.0% - the rest of the Americas. The United States
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has invested 17.8 trillion. The United States dollar
has maintained a leading position in the structure of
internationally-adjusted open type investment funds
(see Table 3.1).

Our analysis shows that the largest share of 5,
10, and 25 funds in the total assets of publicly traded
assets in the United States has a tendency to grow
over the years. Particularly, the share of five largest
investment funds in total assets of investment funds
makes 45% in 2015 and 13% in comparison with
2000. (Table-4).

Funds, which are one of the types of open type
investment funds (Gipsk oG' Ishbz), are investing in
shares of other investment funds. At the same time,
the share of the assets of hybrid funds in the fund of
funds is 91.6%. Funds of hybrid funds are mainly
invested in the basic asset, stock, and other hybrid
funds.

Leading world mutual funds

At present, the mutual funds represented in
Table 1 occupy a leading position in the United
States. Such funds as Fidelity, Dreyfus, Vangard and
Franklin have gained wide acceptance in the US and
in the Western world due to their investment
activities. their power they are at the top of the
pyramid of investment companies of an open type. In

other Western countries there are also mutual funds.
However, in the US they are distinguished by great
dynamism and ingenuity of their actions. A number
of specialists in the United States believe that "funds
have become a kind of alternative to the banking
system of the country.” They create free movement
of capital, which can not be done by banks whose
activities are limited by various rights. At present,
mutual funds are an ingenious mechanism for
accumulating the savings of the population and
turning them into investments.

At the same time, the fund has one serious
drawback. If huge funds are in the hands of a limited
number of legal entities (mutual funds), then the
destabilization of the securities market and especially
stock exchanges is possible, if all funds
simultaneously start buying a sale. This is evidenced
by a number of recent stock market shocks. A similar
picture can also be observed in the municipal bond
market, where the impact of the funds is quite
significant. Such a market can collapse instantly, if
the funds, say, urgently need money and they will
throw out a large batch of these bonds. In addition, in
the practice of mutual funds, there is no "incentive
for long-term ownership of shares or a calm state of
capital,”" which is due to the variable nature of their
capital.

Table-4.

The largest mutual funds of the USA

Mutual funds

1. ®ugenntun MuBecTmaiTe
2. Merrill Lynch

3. Vengard

4. Dreyfus

5. Franklin California

Tex Free Incom Foundation
6. Capital Research

7. Dean Witter

8. Camper

9. Federated

10. Shiarson

Assets billion. Market share, %
164,3 10,2
107,6 6,7
92,6 5,8
75,8 4,7
64,6 4,0
62,1 3,9
52,9 3,3
45,4 2,8
45,2 2,8
45,1 2,8

Source: World Bank Documents & Reports. Url: http:// www.documents.worldbank.org.

Therefore, managers of investment funds, in
contrast to their counterparts on pension funds,
operate fairly quickly and are mainly oriented to the
near future. So, holders of certificates of deposit after
expiration of their validity transfer money to mutual
funds. The fact is that the deposit certificate is
guaranteed by the state, and the obligations of mutual
funds do not have such guarantees. However, the
funds have won too high the confidence of investors,
often neglecting guarantees. In addition, investment
funds, unlike banks, brokerage firms, savings and loan
associations and insurance companies, were not seen

in various kinds of abuse and scandals. At the same
time, the development of funds over time somewhat
outpaced the emergence of regulations governing their
activities. The heads of the largest groups of mutual
fund companies operate with billions of dollars, and
the fund companies own large amounts of securities.
At the same time in each group there are dozens of
funds that manage their assets independently,
pursuing their own investment goals. Experts believe
that due to the rapid growth in the number of funds, in
the end, they will gain tremendous power over
corporations and companies in the United States.

Philadelphia, USA

279

THOMSON REUTERS

Indexed in Thomson Reuters



http://documents.worldbank.org/curated/en/474781468765874639/pdf/multi0page.pdf

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
. | ISl (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.207 | PIF (India) =1.940
Impact Factor: | G\ (australia) = 0564 | ESJI (KZ) = 4.102 = 4.260

L JIF =1.500 |

. 1BI (India)
SJIF (Morocco) = 2.031 |

Thus, the largest group of mutual funds "Fidelity"
encourages its securities portfolio managers to set
requirements for the management of companies and
corporations to update the board of directors, increase
pay rates and take decisions against acquisitions. Such
examples are followed by other groups of mutual
funds. Thanks to the new rules developed by the
Securities and Exchange Commission (SEC), mutual
funds are not difficult to pursue such a policy.
However, this policy is not always feasible if the
funds are not represented on the board of directors of
corporations. According to the existing legislation in
the US, mutual funds are deprived of the opportunity
either to control the activities of a particular company.
Only when the portfolio manager becomes a member
of the board of the company, then he gets access to
her internal information, but in this case he can not
participate in making decisions about the sale or
purchase of securities for his fund, without violating
the law prohibiting the use of "inside information" "In
carrying out such operations. As a result, he is not
entitled to serve the shareholders of his fund and any
other company. However, the impact of funds on
corporate policies is significant, since the cost of
capital on the market depends on their investment
decisions. The following data testify to the power of
mutual funds in the United States. Only in the first
half of 1998, the funds purchased securities worth $
243.5 billion, while other financial institutions
combined, purchased securities for only $ 12 billion.
Thus, 95% of all investments in shares in In 1998, the
funds were provided. In addition, it is necessary to
emphasize the trend: the share of shares in individual
ownership decreased from 71% in 1980 to 42.2% in
2000. At the same time, indirect ownership of them
through funds is growing. Thus, during the same
period, the share of mutual funds' assets, formed by
shares of individual individuals, increased from 5 to
35%. The increased importance of funds in the
accumulation of capital is evidenced by their growing
share in US financial assets. A greater role is played
by funds on the securities market for newly
established companies. As a rule, the outcome of
trading for them depends largely on the reaction of
mutual funds.

Usually the pace of sales of newly issued shares
and the acquisition of their mutual funds almost
coincide. Mutual funds have always had a big impact
on companies in rapidly developing new industries.
So, the financing of biotechnology is mainly carried
out by mutual funds. Those of them, whose activities
are primarily focused on the health sector, control
about 7 billion dollars. Besides, hundreds of other
funds have shares of this industry for many billions of
dollars. Thus, funds from the Fidelity group own $ 2.4
billion in biotech companies, i.e. 7% of the total value
of shares in this industry, with half of them in the
hands of "Fidelity". The inflow and outflow of cash
into funds with high-yielding bonds has a powerful

impact on the junk bond market. The funds invested $
60 billion in them, and, in fact, became the main
protagonist in a fairly profitable market, since many
of those who in the 1980s, played a significant role
there, in fact, in the early 1990s, they recognized
themselves as defeated. Since 1991, from 50 to 80%
of daily transactions are made with the participation
of mutual funds. The main direction of their activity is
not connected with shares or with junk bonds.
Investors of funds now prefer to buy bonds that are
subject to a small tax or not taxed at all. The value of
these government securities reached $ 350 billion in
1999. Therefore, mutual funds represent a significant
force in this market, helping to cover the budget
deficit. If pension funds, insurance companies and
foreign investors occupy a prominent place in the US
government securities market, then mutual funds are
the first place in the market of mutual funds, although
banks and insurance companies occupied the leading
position here 10 years ago. But when profitability in
this area has shrunk and changes in taxes have been
introduced, banks and insurance companies have
drastically reduced activity and currently mutual
funds have remained almost the only market in this
market. The funds have done quite a lot of work to
establish and organize the market of municipal bonds
that have movement within one state. Today, funds
specializing in transactions with such municipal bonds
are developing quite quickly. One of the reasons is
that they offer local investors income that is not levied
either by state taxes or federal taxes. For example, the
Franklin Fund, with securities of local governments
and the government of California at $ 18 billion, has
concentrated in its hands about a third of the assets of
all state funds working with bonds. Therefore, in
California, almost all transactions with bonds are
carried out under the control of the Franklin
Foundation. Issuers and bankers are constantly
consulting this fund. Almost continuously changing
the terms of transactions with municipal securities to
take into account the interests of depositors of mutual
funds. Portfolio managers of securities, leading
transactions with these bonds are wary of new types
of financial transactions and agreements, including
options, futures and swaps. Issuers can save money by
using these financial instruments. At the same time,
they are rather complicated for private investors, who
are unlikely to resort to urgent transactions without
the participation of mutual funds.

Mutual funds, operating with these bonds,
require issuers more complete and qualitative
financial information than individual investors.
Thanks to mutual funds, the level of reporting and
publicity regarding the finances of local authorities
has become immeasurably higher. And although it is
difficult for small issuers to maintain such reports
because of the high costs incurred, holders of
securities and large issuers are now better informed.
Even the most discerning issuers prefer to deal with
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mutual funds. Currently, it is easier to sell securities
to several funds than individual individuals, the
number of which can be more than one thousand. So,
the Massachusetts Water Resources Authority decided
to place its bonds for $ 836 million and organized a
meeting with representatives of 25 mutual funds. As a
result, all but two funds purchased bonds, and 60% of
the bonds issued by the Water Resources Authority
were in the hands of the funds. The funds have large
capitals and buy these bonds in large packages, so
they manage to reduce the cost of sales. The lower
cost of bond placement allows issuers to reduce such
expenses by 0.06 -0.1 percentage points. Although
this economy seems at first small, but in dollar terms
it can reach 230 million annually. Although mutual
funds work mainly in the stock market and municipal
bonds, they are also active in the money market. In
the 1970s they allowed individual investors to enter
the market of commercial securities, treasury bills and
deposit certificates with a capital of 100 thousand
dollars. Mutual funds in these years, conducting
operations in the money market, lured to themselves
not only the best investors, but also the best borrowers
of banks.

Funds, taking the largest and most solvent
customers from banks, made it more difficult for them
to expand lending to small and medium borrowers.
Most of the new money goes to the funds from those
who are striving to make savings, but are not satisfied
with the low banking rate on deposits, or those who
invested in shares in the hope of a market for banks.
But if interest rates crawl up or the stock market
crashes, investors will start giving away their
securities at bargain prices. However, most likely they
will change the funds, but they will not leave them.
So, during the exchange crash of 1987, mutual funds
made less than 1% of the invested money, and this is
due to their reliable protection from this kind of
cataclysms.

In this regard, for banks, the only way to
compete with mutual funds, fighting for the money of
the population, is by this business itself. In 1999, the
banks managed about 12% of the assets of the funds
and accounted for 15% of their sales. Not only banks
are likened to mutual fund companies. Most
brokerage and investment firms also follow this path.
Thus, the largest investment bank Merrill Lynch and
Co is the second largest "family" of mutual funds, and
three of the ten most significant mutual fund
companies are essentially branches or subsidiaries of
broker companies. According to the estimation of
"Securities Industry”, the income from attracting
investors to mutual backgrounds for 10 years from
1990 to 2000 increased 10-fold, and payment for fund
management services - more than 8 times. It is
believed that mutual funds are becoming one of the
most profitable goods that brokers have ever dealt
with. Investment companies invest in a wide variety
of sectors of the economy. Historically, the first form

of investment company investment was the
acquisition of large stakes in the shares of railway
companies. They own stocks of oil companies, office
equipment,  automotive, electronic, electrical,
chemical corporations. This is followed by such
industries as aircraft construction, textile, building
materials and equipment. In the first of these groups
of industries - the highest return and profitability.
Owning a significant shareholding in corporations
increases the influence of investment companies and
in some cases they directly intervene in the affairs of
the corporation.

Thus, investment companies contribute to the
even greater multistep and entanglement of the whole
mechanism of control over the activities of
corporations. By investing huge amounts of money in
ordinary shares, they become practically holdings for
individual corporations. Moreover, several companies
concentrate their shareholdings in corporations (one
or several) in sufficient amount to control.
Investments of investment companies are not limited
to the national framework, as they also invest in
securities of foreign corporations. All major US
investment companies conduct their operations
abroad.

Their international activities are characterized by
a great mobility of capital, which allows them to
quickly transfer capital to various sectors of the
economy of different countries. In addition, there are
also  multinational  companies, formed from
investment companies of different countries. As a
result, there are counter-crossing investment flows.
The creation of international investment companies is
conditioned by a number of circumstances: firstly, it
is a flexible way of transferring private capital from
one country to another, and secondly, these
companies have the opportunity to enjoy favorable
conditions for investments in other countries, unlike
the domestic domestic market, securities in the market
of one industry can be accompanied by a reverse
process - a fall in another. These fluctuations can be
used to increase profits.

Therefore, multinational investment companies
play a big role in the system of control over the
economy not only of their country, but also of other
countries. In the postwar years, investment companies
played an important role in the intertwining of
American, West European and Japanese financial and
industrial groups. They act as an important link in the
management of various financial and industrial
groups, concentrating in their own huge stakes in
corporations.

By the end of 2015, assets of the funds' funds
amounted to 1721.6 billion soums. The total humber
of US dollars was 1404. Its assets increased by 30
times in 2015 compared to 2000. Accordingly, their
number increased to 1189 in this periodic period

(Fig.1).
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Fig.1. Funds and net assets of funds in USA

Index funds are also popular among open-type
investment funds. Their assets have significantly
increased over the past few years: from $ 327 billion
in 2002. From the US dollar to 2.2 trln in 2015 Up to
USD. In 2015, the number of index funds reached
406, 33% of its assets were securities of 8 & R 500.

In 2015, 258 EGs in the United States were
rebuilt and 75 were abolished. Their net sales in 2015
will be 231 billion soums. (US $ 244 billion), which
was achieved in 201444 45,

In the United States, a substantial part of assets
of closed type of investment funds is placed in bonds
and their share is 62% in 2015. Of these, 34% are
local municipal bonds. In terms of history, the share
of bond funds in the structure of assets of closed type
of investment funds is high. For example, in 2000,
75% of assets of all types of closed-type investment
funds were owned by bonds.

Closed-type investment funds may, in addition
to ordinary shares, also utilize preferential stocks to
increase capitalization. In 2015, all shares of closed
type investment funds worth 261 billion soums. US
dollars.

Experience in the development of investment
funds in Europe

The world value of net assets of unit investment
funds in the third quarter of 2016 is 43997946
million US dollars [6]. Of these, 54%, in absolute
terms, 23684560 million US dollars, are US mutual
funds. The second position in the global NAV
structure is occupied by the funds of European
countries, their share is determined by 34%, that is,
14879616 million US dollars. A less significant part
is the NAV of mutual funds of Asian and Pacific
countries. The share they occupy is 12%, which in
absolute terms is equal to 5269921 million US
dollars. The share of NAV funds of African countries
is at the level of 0.4%, that is, 172849 million US
dollars. In Europe, Luxembourg, France, Ireland,
Germany, and the United Kingdom have developed a
wide range of investment funds, especially open
types of funds. The share of these five countries in
the total volume of open joint-stock investment funds
in 2015 was 84.9% (Table-5).

Table-5.

Countries of the open type of investment funds in Europe

Countries

Luxembourg

interest rate
2008 2009 2010 2011 2012

27,6 28,5 29,2 28,9 29,3

2013 2014 2015

29,5 27,4 27,9
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Ireland 9,7 9,7 13,0 14,8 15,4 15,5 15,7 16,2

France 21,5 20,3 16,9 15,4 14,4 13,1 151 14,3

Germany 15,3 15,1 14,5 15,2 15,5 15,6 14,4 14,1

Great Britain 6,8 8,2 8,9 91 9,6 10,0 11,7 12,4

Other countries 19,1 18,2 17,5 16,6 15,8 16,3 15,7 151

Total European countries 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0

Source: World Bank Documents & Reports. Url: http:// www.documents.worldbank.org.
In general, the tendency of development of In Europe, Luxembourg, France, Ireland,

investment funds in the developed countries has been
slightly reduced due to the global financial and
economic crisis.

Conclusion

In 2008, under conditions of the global financial
crisis, net assets of openly-funded investment funds
declined sharply (by 27.6 percent) compared to 2007.
The largest decline (44.6%) fell on the share of Asia
and Pacific investment funds. In 2015, net assets of
all regulated open joint-stock investment funds
increased by 80.3% compared to 2008 and amounted
to about 37.2 trillion soums. US Dollars. Of these,
47.7% of US dollars have been invested, and it has
maintained a leading position in the global open
investment funds. The European average was 34.3%.
In 2015, the share of total net investment assets of
the United States in the structure of assets of total
investment funds amounted to 86.4%.

The largest share of 5, 10, and 25 funds in the
total assets of US open-source mutual funds has a
tendency to grow over the years. Particularly, the
share of five largest investment funds in total assets
of investment funds makes 45% in 2015 and 13% in
comparison with 2000.

In the United States, a substantial part of assets
of closed type of investment funds is placed in bonds
and their share is 62% in 2015. Of these, 34% are
local municipal bonds.
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Introduction

The greatest contribution to the creation of
induction motors was made by Galileo Ferraris and
Nikola Tesla. In 1888 Ferraris published his research
in an article for the Royal Academy of Sciences in
Turin, in which he outlined the theoretical
foundations of an asynchronous motor. Merit of
Ferraris is that, making an erroneous conclusion
about the small efficiency of an induction motor and
the inexpediency of using alternating current
systems, he drew the attention of many engineers to
the problem of improving asynchronous machines.
The article by Galileo Ferraris, published in the
magazine Atti di Turino, was reprinted by an English
magazine and in July 1888 caught the eye of the
graduate of the Darmstadt Higher Technical School,
a native of the Russian Empire, Mikhail Osipovich
Dolivo-Dobrovolsky. Already in 1889 Dolivo-
Dobrovolsky received a patent for a three-phase
asynchronous motor with a squirrel-cage rotor of the
"squirrel wheel" type (German patent No. 51083
dated March 8, 1889, entitled "Anker fiir
Wechselstrommotoren™), and in 1890 - patents in
England No. 20425 and Germany No. 75361 for a
phase rotor with rings and starting devices. The
invention disclosed an era of mass industrial
application of electrical machines. Currently, the
asynchronous motor is the most common electric
motor.[1, p 4]

Materials and Methods

Advantages and disadvantages of an induction
motor with a short-circuited rotor in comparison with
other types of machines:

Pluses:

[1 Ease of manufacture.

[ Relative cheapness.

11 High reliability in operation.

LI Low operating costs.

M The ability to connect to the network
without any converters

[l All of the above advantages are due to the

lack of mechanical switches in the rotor circuit and
led to the fact that most of the electric motors used in
industry are asynchronous machines with a short-
circuit rotor.

Disadvantages:

_I A small starting moment.

71 Significant inrush current.

_ Low power factor.

‘1 The complexity of speed control with the
necessary accuracy.

_I The maximum speed of the motor is limited
by the network frequency.

J Strong dependence of the electromagnetic
moment on the supply network voltage.

7 The most perfect approach to eliminating
the above drawbacks is to feed the motor through a
frequency converter, in which control is performed
using complex algorithms.[2, p 56]

Asynchronous motor - operating principle
and device

Modern three-phase asynchronous motors are
converters of electrical energy into mechanical. Due
to its simplicity, low cost and high reliability,
asynchronous motors are widely used. They are
present everywhere, this is the most common type of
engines, they are produced by 90% of the total
number of engines in the world. Asynchronous
electric motor has truly made a technical revolution
in the whole world industry.[2, p 58]

The huge popularity of asynchronous motors is
associated with the simplicity of their operation,
cheapness and reliability.

An asynchronous motor is an asynchronous
machine designed to convert the electrical energy of
an alternating current into mechanical energy. The
very word "asynchronous" means not simultaneous.
This means that for induction motors the rotational
frequency of the stator magnetic field is always
greater than the rotor speed. Asynchronous motors
operate, as is clear from the definition, from an
alternating current network.

Picture- 1. Asynchronous motors
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In the figure: 1 - shaft, 2,6 - bearings, 3,8 -
bearing shields, 4 - paws, 5 - fan casing, 7 - fan
impeller, 9 - squirrel cage rotor, 10 - stator, 11 -
terminal box.

The main parts of the induction motor are the
stator (10) and the rotor (9).[3]

The stator has a cylindrical shape, and is

assembled from sheets of steel. In the grooves of the
stator core, stator windings are laid, which are made
of winding wire. The axes of the windings are shifted
in space relative to each other by an angle of 120
°. Depending on the voltage supplied, the ends of the
windings are connected by a triangle or a star.

Picture- 2. Rotor

Rotors of the induction motor are of two types:
a short-circuit and a phase rotor.[4, p 566]

The short-circuited rotor is a core, recruited
from sheets of steel. In the grooves of this core
molten aluminum is poured, resulting in the

formation of rods, which are short-circuited by end
rings. This design is called a "squirrel cage". In
heavy-duty engines, copper can be used instead of
aluminum. The squirrel cage is a short-circuited
winding of the rotor, hence the name itself.[4, p 571]

Picture- 3. Short-curved rotor and squirrel cage.

The phase rotor has a three-phase winding,
which practically does not differ from the stator
winding. In most cases, the ends of the windings of
the phase rotor are connected to a star, and the free
ends are brought to the contact rings. By means of
brushes that are connected to the rings, an additional
resistor can be introduced into the winding circuit of

the rotor. This is necessary so that the active
resistance in the rotor circuit can be changed,
because this helps reduce the large inrush currents.
More information on the phase rotor can be found in
the article - an induction motor with a phase rotor.[5,
p 613]

Picture- 4. rotor

Principle of operation
When a voltage is applied to the stator winding,

a magnetic flux is created in each phase, which
varies with the frequency of the applied voltage.
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These magnetic fluxes are shifted relative to each
other by 120 °, both in time and in space. The
resultant magnetic flux is thus rotating.[5, p 615]

The resultant magnetic flux of the stator rotates
and thereby creates in the conductors of the EMF
rotor. Since the rotor winding has a closed electrical
circuit, a current appears in it, which in turn interacts
with the stator magnetic flux, creates the starting
torque of the motor, which tends to rotate the rotor in
the direction of rotation of the stator magnetic field.
When it reaches the value, the braking torque of the
rotor, and then exceeds it, the rotor starts to rotate.
Thus there is a so-called slip.[6, p 216]

Slip «s» is a value that indicates how much the
synchronous frequency nl of the stator magnetic
field is greater than the rotor speed n2, in percent.

Ny — Mo
n

Slip is an extremely important quantity. At the
initial moment of time it is equal to one, but as the
rotational speed n2 of the rotor increases, the relative
frequency difference nl1-n2 becomes smaller, as a
result of which the EMF and current in the
conductors of the rotor decrease, which entails a
decrease in the torque. In the idling mode, when the
engine runs without load on the shaft, the slip is
minimal, but with increasing static moment, it
increases to the value of «s» - critical slip. If the
engine exceeds this value, a so-called overturning of
the engine may occur and result in its unstable
operation. Slip values lie in the range from 0 to 1, for
general-purpose asynchronous motors it is in the
nominal mode - 1 - 8%.[6, p 208]

As soon as there is a balance between the
electromagnetic moment causing the rotation of the
rotor and the braking torque created by the load on
the motor shaft, the process of changing the values
will cease.

It turns out that the principle of operation of an
induction motor is the interaction of the rotating
magnetic field of the stator and the currents that are
induced by this magnetic field in the rotor.
Moreover, the torque can occur only in the event that
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there is a difference in the rotational frequencies of
the magnetic fields.[6, p 209]

Methods for controlling an asynchronous
motor

Under the control of an induction AC motor is
meant a change in the rotor speed and or its torque.

The following methods for controlling an
induction motor are available:

71 rheostat - the change in the rotational speed of
an induction motor with a phase rotor by
changing the resistance of the rheostat in the
rotor circuit, in addition it increases the starting
torque and increases the critical slip;

1 frequency - the change in the frequency of
rotation of an induction motor by changing the
frequency of the current in the supply network,
which entails a change in the rotational speed of
the stator field. The motor is switched on via a
frequency converter;

1 switching windings from the star to the triangle
during the start-up of the engine, which reduces
the starting currents in the windings by about
three times, but at the same time, the time
decreases;

"1 pulse - power supply of a special kind;

7 the introduction of additional EMF according to
or counter-directed with the frequency of
sliding into the secondary circuit;

_I changing the number of pole pairs, if such
switching is provided constructively;

) achange in the amplitude of the supply voltage,
when only the amplitude of the control voltage
changes. Then the control and excitation
voltages remain perpendicular;

71 phase control is characterized by the fact that
the change in rotor speed is achieved by
changing the phase shift between the excitation
and control voltage vectors;

1 The amplitude-phase method includes two
described methods; inclusion of stator reactors
in the feed circuit;

71 inductive resistance for a motor with a phase
rotor.[7, p 13]
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Introduction.

(We know) As is generally known that the
President of the Republic of Uzbekistan,
Sh.M.Mirziyoyev pays special attention to "Further
improving friendly relations with foreign countries
and relations between nationalities™ [1.] and relations
with neighboring countries and fraternal peoples
[2,25-28]. It is worth noting that the first official visit
of the President of the Republic of Uzbekistan
Sh.M.Mirziyoyev to the Republic of Kazakhstan was
held on March 22-23, 2017, with this visit a new
stage of cooperation based on "Long-term friendship
and strategic partnership” began[3].

Therefore, learning the cultural, spiritual and
scientific heritage of the Uzbek and Kazakh people,
and giving a fair and impartial assessment of the
history of the two peoples, especially the
presentation of interethnic harmony and tolerance to
a large scientific community has become one of the
urgent tasks of today.

At present, more than 130 nationalities inhabit
in Kazakhstan. The country pays special attention to
satisfy the social, cultural and educational needs of
different ethnic groups, strengthen interethnic accord,
solidarity and friendship. We can see this in the
example of sphere of culture and art. In particular,
the Kazakh and Russian theatres, as well as Uighur,
German, Korean and Uzbek theatres are the brightest
proofs of our work.

The main part.

As for the history of the Uzbek theatre in
Kazakhstan, at the beginning of 1934, the first
musical drama theatre was created in Chimkent
region [4, 59]. That was the beginning of the Uzbek
musical drama theatre whenever the pride of Uzbeks
in the republic. A year later, the Kazakh Drama
Theatre was organized and the two fraternal nations'
theatre began to provide cultural services to the
region's workers. The theatre made a tour to
Leningrad in season 1937-1938. The troupe picture
that was described eight actors on May 23, 1940 is
being kept in the archive. Unfortunately, they have
neither their name nor their surname, so we do not
know who they are. It is known that they all went to
the front and did not come back. The Uzbek theatre
stopped functioning because of World War II.

At that time the Uzbek musical theatre was one
of the largest theatres not only in Kazakhstan but also
in Central Asia. The proof of this is the creative
complex of the theatre consisting of 11 plays:
“Arshin Mololon”, “Nurkhon”, “Guncha”,
“Khalima”, “Golibiyat”, “Gulsara”, ‘“Maysara”,
“Takhir and Zukhra” and others. The theatre team
consisted of 60 people, 33 of them participated in the
creation of performances directly, and the rest went
out with a concert program. Songs and dances of
Uzbeks, Kazakhs, Uygurs and other nations were
used in the plays of the theatre.
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The elders of the representatives, brothers
Khayitmat and Shoyim Musabekov, Shamshi
Normatov, Mahkamboy Tilloev, Mukhammadjon
Yuldashev, Abdugofur Suleymanov, Kuchkar
Toshmatov, Yoldosh Nishonov, Ergash Iriskulov,
Abduraim Kurbontoev, Mastura Niyazova, Yuldosh
Eshonkulov, sisters Oimkhan and Khanimbuvi
Mukhammadova, Eshmatova, Muborak
Sayidrasulova, Asalkhon Kuramboeva, Zukhra
Sulaymonova, Oromjon Mekhmonkulova, Isomiddin
Sulaymonov, Kurbonoy Soatova, Abdukarim Soatov,
Rashid Karimov, Ergash Yuldashev, Imamali
Aripov, Yunusmat Siddikov and others worked in the
theatre.

When it is looked at the history of the national
theatre of the Uzbek people in Kazakhstan, it is
necessary to talk about the Uzbek folk theatre of
Karakash village of Turkistan district. Because it is
not wrong to say that it is the inheritor of the
Shymkent theatre.

The establishment of the Korachik folk theatre,
the Uzbek folk ensemble of songs and dances, the
construction of the Korachik village culture house
are connected with the name of Saydan Jamolov, the
chairman of the collective farm "Pobeda". In 1970,
Safidulla Ibotov established an independent art circle
in the club of the village of Korachik of collective
farm “Pobeda”. The talented youth of the village
began to be busy in that culture house and organized
various concerts. The ensemble "Shodlik" was
created on the basis of this circle in 1971. On March
5, 1972, the play "Toshbolta oshik" has been
performed for the first time in the club's stage. Then
the play was performed at the Turkiston Railway
Club and in the villages of Turkistan District. The
independent troupe was well-known with its
activities throughout the country. In 1974, Jurash
Otakhanov, the famous professional producer, was
appointed as the head of the troupe. Because of his
services, the status of the Uzbek folk theatre
"Pobeda” to the independent troupe was given by the
decree of the Presidium of the Supreme Soviet of the
Kazakhstan SSR in 1981. This folk theatre became as
the only Uzbek theatre in the Republic of Kazakhstan
until 2003, until the opening of the Uzbek Drama
Theatre in the Southern Kazakhstan region. From
1981 to present the Uzbek folk theatre has been
working successfully. Many performances, little
plays of theatre and comedies were performed there.
The theatre team became a laureate of the festival
with participating in the folk creative festivals
devoted to the 50th anniversary of Kazakhstan, the
60th anniversary and the 70th anniversary of
Kazakhstan. The theatre team was a laureate at the
United Nations International Creative Festival in
1987, and at the Youth Alliance in Moscow in 1989.
The Uzbek Folk Theatre "Pobeda” has played its
concert programms and performances in all Uzbek
villages in the region. The theatre was broadcasted

on the Central Television of the UzSSR in 1985 and
was broadcasted on the air. In 1990, about theatre
was broadcasted on the Central Television of the
Kazakhstan SSR. This village theatre was given
status of the Turkestan Uzbek Folk Theatre in 2000.

Jurash Otakhonov from 1974 to 1990,
Bobokhon Bukharboev from 1990 to 1997, Tilash
Izzatullaev worked from 1997 to 2005, Akmal
Izaullaev were as the head producer at the Uzbek
Folk Theatre in Turkestan from 2005 to 2006, Tilash
Izatullaev has been working as the head producer of
this theatre from 2006 until nowadays.

Among the talented rural youth in the theatre
life, the following people were active: Yu.
Azizbekov, Z. Otajonova, B. Nishonova, B.
Bukharboev, T. Zaynisheva, M. Isroilova, S.
Yusufalieva, M. Bobokhonov, H. Sotiboldieva, N.
Tursunmetova, Kh. Abdugofforov, R. Ibotov, T.
Izzatullaev, I. Ganiev, N. Marimova, K. Kayomov,
B. Tatkaev, S. Masodikova, K. Temirova, B.
Misirov, A. Qakhxorov, R. Holmetova, G. Ganieva,
G. Mammetov, A. Yusufaliev, H. Ibragimov, M.
Yusufalieva, Sh. Mirzaev, S. Azizbekov, |.
Musabekova, H. Mamenova, M. Haytova, A.
Zatullaev, A. Ganishev, Sh. Ismoilov, R. Rametov
and others [5].

If we speak about the activities of the Uzbek
Drama Theatre in the Southern Kazakhstan region, it
was established by the decree Nel27 of the governor
of the city on March 14, 2003. On October 22, 2003,
the President of the Republic of Kazakhstan,
Nursultan Nazarbaev, personally participated in the
solemn opening ceremony of the theatre [6].

Today more than 50 people work at the Uzbek
Drama Theatre in the Southern Kazakhstan region.
25 of them are artists, of which about 10 are
considered highly qualified specialists. Ikromjon
Khoshimjanov has been working the director of the
theatre since 2013. In the first premiere of the
theatre, Sh. Boshbekov's play "lron Wife" was
performed. Works of Kazakh, Russian, Czech and
German dramatic artists take also place among the
repertoires. The theatre team participates in almost
all theatrical festivals and contests. For instance: it
might be shown that the events of the Association
“Dustlik” of Uzbeks in Kazakhstan, the newspaper
"Southern Kazakhstan" and the Little Assembly of
the Southern Kazakhstan region. Theatre team had
been on tour all over the cities and districts of
Southern Kazakhstan, as well as in Jambul, Alma-
Ata regions and Alma-Ata city. Theatre actor
Saidkarim Makhmudov was awarded the title of
"Culture prominent".

For Uzbeks living in Kazakhstan, this theatre is
the center of spirituality, the "Askiya" Humor and
Laugh Festival which every year the International
Poetry Contest — “Stars of poetry”, which are
attended by all Central Asian word masters is held
[7]. In 2009, five plays were staged.
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The theatre team participated with its concert
program at "Day of Uzbek Language, Culture and
Traditions" which is held Taldykorgan and Almaty
according to the invitation of the Assembly of the
Nations of Kazakhstan and presented the play based
on "Three Days World" (about modern social life) by
the Uzbek playwright N. Kodirova and R.
Saidkhujaev played the leading role.

The theatre team took thanks letter by the
Almaty governor and the authority of the Small
Assembly of the region for their contributions to
consolidating peace and propagandizing and
developing national culture in Kazakhstan. Similarly,
"Five Wives of Afand" performance by playwright 1.
Sodikova from Tashkent was performed and
deserved applauses of spectators on the "Day of the
Uzbek Language, Culture and Traditions" where has
been held in Taraz according to the invitation of the
Uzbek Culture Center in Jambul region[8].

The joyful spectacles and parodies of the
theatre actors can be seen not only in performances,
but also in the annual "Kulgu Karavani" program. In
2005, Odiljon Tugunbaev (Dulat Isabekov's
"Pamyatnik"  (“Remembrance”)) deserved a
scholarship of the region governor [9].

The initiative of reorganizing theatre is began
from the article by Z. Muminjanov's about the
history of Uzbek theatre of and its necessity in the
newspaper “Southern Kazakhstan” and attracted
Berdibek Saparbaev’s attention who was governor of
the region at that time. The Uzbek Culture Center has
officially called Hoshimjanov to the presence of
Deputy Governor - "If you want it, we will open a
theatre, but only collect actors for this purpose and
show some plays, and will be financially supported"
— he said. So They needed actors for this. The
announce was given about the need actors to open
the Uzbek theatre. Khamidjon Kulabdullaev was the
first person to express his positive attitude for this
invitation.

He worked at the stage of State Academic
Theatre under name Khamza with famous Uzbek
producers Bakhodir Yuldashev and Latif Fayziev,
who have had actor’s and producer’s skills. He was
assigned for organizing a troupe and selecting a pesa
and preparing experimental performance. They
prepared the play "lron Wife" by Sharof Boshbekov
and deserved the audience's applause. A month later,
a formal agreement was signed for the organization
of the Uzbek theatre, and a building was searched.
Neglected Culture Palace in Sayram where was 8 km
away from Chimkent was selected, $ 32 million
tenge was retained from the budget, was repaired and
furnished.

In short, the governor of the region, Bolat
Jylkyshev, signed a decree on the establishment of
the “Regional Uzbek Drama Theatre” and was
launched the 7th National Theatre in Kazakhstan.

Only 9 actors (in the state) were in the theatre
which was just organised, five of them were
professional (experienced) actors. For instance,
Saidkarim  Makhmudov, Ortigoy = Imomboeva,
Odiljon Tugonbaev, Madazim Sultemetov, (Kh.
Kulabdullaev). All of them were graduates of the
Tashkent Theatre and Art Institute, who had
performed many roles at the stage and had the
conception about the theatre.

Not only the Uzbeks in Sairam, but also Uzbeks
from Shymkent, Turkistan, and other regions came to
the theatre. More than 3,000 Uzbeks lived in the
Suzak village, while more than 600 ethnic Uzbek
students attended the School under name Navoi.
They had not seen any plays in their own native
language yet. The theatre team organizes tours to
Taraz, Kyzyl-Orda and all towns and villages where
living the Uzbeks.

The theatre planned to stage three performances
in the first season, and in the second year planned to
stage five of foreign performances [10].

More than 30 plays of different genres have
taken place in the theatre repertoire so far. The
following works can be mentioned.

In 2003, the tale “Magic apples” based on the
work of the Czech playwright, Josef Lada, was
staged by Khamidjon Kulabdullaev and the actors
performed the following roles, Madazim
Sultonmetov - the tale-teller, Maksad Nuraliev -
Begzod, Dilfuza Tursunboeva - Manzura aunt,
Bekhzod Goyipov - Gani, Tulkin Eshpulatov - King,
Jildora Bobosheva - Princess, Ortigoy Imomboeva -
nurse, Saidkarim Makhmudov - Commander, Odiljon
Tugonbaev - Cook, Bobur Norboev - Guest.

1. In 2002, Alp Jamol’s producer who stages
the comedy “Unfaithful” was Kh. Kulabdullaev,
artist was - Yu. Salametov. The Actors played the
following roles, Saidkarim Makhmudov - Latif,
Dilfuza Tursunboeva - Zevarkhon, Madazim
Sultonmetov - Father, O. Tugunboev - Toji miller, B.
Goipov - Siroj, Maksad Nuraliev - Nusrat Khafiz,
Shokhista ~ Usmonova -  Dilfuza,  Rustam
Saidkhudjaev - OKkil.

2. Vladimir Orlov's "Oltin Jo'ja (Golden
chicken)" fairy tale was directed by Kh.
Gulabdullaev, head artist - Yusufjon Salametov and
wolf - R. Saidhudjaev, Otamurod Kurbanshikov, fox
- Ahmedvay Ergashev, Javlon Saitov, chicken -
Javlon Saitov, Ahmadhov Ergashev. The premiere
was held on December 10, 2006.

3. The premiere was held on May 11, 2007. Kh.
Kulabdullaev staged Alibek Fayzulaev’s tale “Silver
partridge” based on Khavazmat Kuchkorov’s
translation, actors played the following roles:
Ulugbek Nosirov, Otamurod Kurbanshikov — emcee,
0. Tugonboev, M. Majrimov - the old man, Venera
Nishonboeva, Sarviniso Ruzmetova - the old
woman, S. Makhmudov - Kuvvat, Sh. Usmanova -
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silver partridge, R. Saidhujaev, O. Kurbonshikov -
merchant, Mardon Majrimov, O.Tugonboev - cow.

4. Nabijon Kodirov's work “Three days’ world”
in comedy genre, we can see them in the following
roles: R. Saidkhujaev — the old man, O. Imomboeva -
the old woman, O. Tugonboev — Raim grandfather,
Sotvoldi - Akbar Erkhanov, Sotvoldi’s wife - V.
Nishonboeva, Sharof - Ulugbek Nosirov, Sharofat -
Klara Shodibekova, the grandson - Akhmedov
Ergashev. (the premiere was held on March 14,
2007).

Kh. Kulabdullaev was the head producer of the
five works above, and Tulkin Khasanov was the
music director.

Tale "Susambil” was staged (in 2009 at the A.
Jumaev's inauguration) by guidance of Akhmatullo
Niyazov.

The play "The Happiness in the roof of life" in
the genre of lyrical drama by Dilbar Makhmudova
and Tilab Makhmudov, staged by Kahramon
Sa'dullaev, theatre actors are charactered below:

Avaz father - O. Tuganboev, Turdikul
Kholikulov, Khadicha mother - V. Nishonbaeva, S.
Ruzimetova, Rustam - A. Ergashev, Rano - Luiza
Khayrulina, Vasilya Abdurakhmanova, Azim - S.
Makhmdov, Makhkam - U. Nosirov, Munira -
Dilfuza Ibragimjonova, Kholdor - Javlon Saitov.

Kazakh playwright Dulat Isabekov's “A
scandal of a thought” in comedy genre based on
Nosir Fozilov's translation was staged. O. Tugonbaev
- Ashten Jeldiboev, S. Makhmudov - Jonaydarov,
Tulkin Eshpulatov - Esirkepov, Dildora Bobosheva
(Gulmira  Israilova) - translator, Madazim
Sultanmetov — Mr. Charlton, O. Imomboeva - Mrs.
Charlton, Bekhzod Goipov - Mr. Konrad, U. Nosirov
- Satanov, Maksad Nuraliev - Kulay and R.
Saidkhujaev — Salahov's roles were played.

The play "If perfect in perfect” in the comedy
genre by Sharof Boshbekov based on J. B. Moller's
work "Flying doctor" was performed by Olimjon
Salimov who was the Honored Art Worker of
Uzbekistan, State Prize laureate.

The music director was Anvar Ergashov who
was Honored Art Worker of Uzbekistan. Roles were
performed by R. Saidkhujaev (the menial), S.
Makhmudov (father), S. Ruzmetova, V. Nishonboeva
(cousin), Luiza Khayrullina (girl), U. Nosirov, J.
Saitov (young man) and (servant) O. Tuganboev
(groom) [11, 3].

There are a group of cultural representatives
whose names are listed below: they have a unique
place in the history of the Uzbek theatre. One of such
people is Dusov Rakhmat Tojievich. Dusov who was
born in 1913 in Chymkent had been interested in art
and culture of the Uzbek people since he was child.
When Rakhmat Dusov was the director of the Uzbek
musical and drama theatre in the city of Chymkent,
he had invited Tamarakhanim, a well-known Uzbek
artist, to the theatre (in the Chimkent theatre). He

also organized tour concerts of famous Uzbek singers
such as Subkhanovs and Komiljon Otaniyazov. He
went to the front in July 1941. He participated to
liberate Czechoslovakia, Germany, Austria, and
Germany at the military ranks and went to Berlin.
Then he served as a senior commandant in Dresden,
Germany. Rakhmat Dusov who returned to his
homeland in 1946, was awarded with many orders
and medals, such as the second class "Motherland
War", "Red Star", "For Courage", "For Military
Service", "For Devoted Work" and "Labor Veteran".

Bukharboev Bobokhon Khasanovich graduated
from the Tashkent Theatre and Art Institute named
after Ostrovsky in 1970 and worked in the culture
house of "Pobeda"” collective farm in the village of
Korachik in  1970. Bobokhon  Bukharboev
participated in several plays and played leading roles.
He is considered one of the founders of the theatre
artistic troupe, which worked independently at the
collective farm "Pobeda", in taking the name of "folk
theatre" and setting the first brick to the foundation
of the theatre. In 1981, he became a laureate
participating in the Republican Folk Theatres
Festivals in the part of Korachik Uzbek Folk Theatre.
He participated in the United Nations Population
Festival and “Spring of the Theatre” in Alma-Ata in
the part of the Uzbek Folk Theatre in 1987.

Rokhatoy Abdullaeva also, born in 1961 in the
village of Korachik in the Turkistan district of the
Southern Kazakhstan region, had been also interested
in art and music since she was child. During her
school years she participated in the troupe of the
KorachiK Rural House of Culture. She played the
leading role in more than 20 plays such as "Brides’
revolt”, "A Little World" and "Waiting Impatiently
For Child". Rokhatoy Abdullaeva was a member of
the theatre team in Central TV programs in 1981-
1985 in Alma-Ata. She also became a laureate of
Republic folk creative festivals which are devoted to
the 50th anniversary of Kazakhstan and the 60th
anniversary of Kazakhstan. Abdullaeva Rokhatoy is
one of the founders of folklore ensemble "Dilshod"
and has long years been an artistic director of this
ensemble. She also participated in the part of group
called "Lapar" consisted of the old women who sing
Uzbek national folk songs. Moreover, the service of
Makhmudov Saidkarim Saidakhmadovich is unique
in the history of the Uzbek theatre in Kazakhstan.

Makhmudov Saidkarim Saidakhmadovich was
born on May 5, 1954 in Chymkent city. Beginning
from the 8th grade, he participated in many
competitions and festivals on the scale cities and
regions. After leaving his school, he studied at the
Faculty of Drama and Cinema of Tashkent Theatre
and Arts Institute under name Ostrov in 1972-1977.
He had been worked at the Uzbek Drama Theatre
named after Mugimiy under the leadership of
People's Artist of Uzbekistan, R. Khamraev since
1977. In 1981, he came back to Chimkent because of
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his family situation and he headed the Kizilsuv club
in Sayram. He also participated in many contests and
festivals as a soloist (solo singer) at the part of
Folklore Ensemble "Guncha" since 1981. He had
been on tours in the area of region. He had been
teaching music at secondary school named after M.
Gorkiy in Chymkent since 1993. After the opening of
the regional Uzbek Drama Theatre, he was invited to
work. Saidkarim Makhmudov has been still working
here to the present. He played leading roles in a
number of plays and movies [12]. In 2003, he won
award “the Best Actor of the Year” of the governor
of the southern Kazakhstan region. In 2006 he was
awarded the honorable title “Prominent of Culture of
the Republic of Kazakhstan”. He has played more
than 20 roles from the establishment of the Uzbek
Drama Theatre of the region to the present. In
particular, he performed the following roles in work
“The Unfaithful Yakan” by Alp Jamol, (2002) -
Latifjon, Y. Ladan's "Magical Appels" (2003) -
Commander (moskosozen), M. Mirza's "When to
morning” (2004) — host, J. Khudoyberdiev’s
“Munajjim” (2005) - magician, S. Ahmad's "Brides’
revolt" (2005) - Askar, S. Arvar's "The Man Who
Comes From the Sky" (2005) - Ergash, B. Brekht’s
“Masterful mother and her children” (2005) — Pop,
M. Mirkholdorov and I. Turkiy’s “Yusuf Saryomiy”
(2006) — Yusuf Sayromiy, I. Sodikov’s "Five Wives
of the Afandi" (2006) — Kodir, LV. Gogol’s
“Auditir” (2007) — the governor of the city, A.
Fayzullaev’s “Silver partridge” (2007) — Kuvvat, N.
Abboskhon’s “Garden” (2007) -  Sadriddin, Z.
Soliev’s “The widowers) — Anvar, E. Khushvaktov’s
“Bashful bride” (2009) — Svekr, D. Makhmudova
and T. Makhmudov’s “Happines in the roof of life”
(2009) — procurator, A. Jumaev’s “Susambil” (2009)
— kashkir, R.I. guntekin’s “Khalala” (2009) —
Salokhiy, Sh. Boshbekov’s “If Perfect in perfect”
(2010) — father, in B. Sobit’s work (2010) — Pulat.
Khamidulla Gulabdullaev is considered another
representative of the theatre who has contributed
heavily improving theatre. Khamidulla Gulabdullaev
graduated from the faculty of Theatre and Cinema of
Tashkent Institute of Theatre and Art named after N.
Ostrovsky in 1981. He began his career as Deputy of
Producer at the Tashkent State Academic Theatre. In
1996, he returned to his native town, Chymkent and
taught singing at the Secondary School Ne 13 named
after Mukimiy. Khamidulla Gulabdullaev is one of
the founders of the Uzbek Drama Theatre. He ruled
the theatre troupe until the opening of the Uzbek
Drama Theatre of the region. From the first day of
the theatre was the head producer of the theatre. He
is currently working at the regional opera theatre.
Another representative of the theatre, Adiljon
Turgunbaev was born on September 24, 1962 in
Sayram village of Sayram district. In 1986 he
graduated from the faculty of Musical Drama and

Actor’s mastership of Tashkent Institute of Theatre
and Art. From 1986 to 2003 he had worked in the
Folklore Ensemble "Guncha" of Sayram District.
From 2003 to the present he has been working as
the head of the troupe of the Uzbek Drama Theatre.

Another Culture Worker is Ortigoy Imonboeva.
She started her career at the Theatre of Young
Spectator named after Okhunboboev, she studied at
the faculty of actor’s mastership of Tashkent Institute
of Theatre and Art in 1970-1974. In 1979 she came
back to Chymkent because of her family situation
and she had taught music and songs at the Secondary
School Ne 21 named after Chekhov since 1979.
Ortigoy Imonboeva began to work at the Uzbek
Drama Theatre in the Southern Kazakhstan region in
2003. She was awarded with honorary titles of the
governor of the Southern Kazakhstan several times.

Muminjonov Zokirjon graduated from the
faculty of Theatre criticism of the Tashkent Institute
of Theatre and Art named after Ostrovsky in 1981.
Since 1999, Zokirjon Muminjanov, the head of
department in the “Southern Kazakhstan region”
newspaper, has been the director of Uzbek Drama
Theatre in the Southern Kazakhstan region from
2003 to 2013.

Besides being a member of the Kazakhstan
Journalists Association, Zokirjon Muminjanov is also
the author of a collection of poems. His poems took
place also in 8 collections of poems. He is one of
active propagandists in spreading Kazakh literature
among Uzbeks and also famous literary
translator[13]. Zokirjon Muminjanov, the secretary
of the Association "Dustlik" of Uzbeks in the
Republic of Kazakhstan, the chairman of Sayram and
Koratepa Uzbek National Cultural Center, actively
participated in the social life of the Uzbeks in
Kazakhstan and was awarded with many honorable
titles.

Conclusion

In conclusion, ethnic Uzbeks in southern
Kazakstan had tried and achieved in order to obtain
the theatre which is in their own native language, so
as to satisfy the requirements which got their
heritage, spiritual, educational, religious knowledge
of ancestors.

Nowadays, Uzbek Drama Theatre of the
Southern Kazakhstan region in the area serves
diligently in rebuilding the national values, traditions
and morals of the Uzbek people, as well as to take
worthy place in the social-political and cultural life
of society. Moreover, the South Kazakhstan Region
Uzbek Drama Theatre stages not only national works
of the Uzbek-Kazakh, but also the patterns of works
of world literature and art and plays an important role
in the spiritual and cultural life of the Uzbek and
Kazakh people in Kazakhstan.
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NIEN CUMMETPUM N UX PABBUTHE B ECTECTBEHHO - HAYYHOM
TBOPYECTBE ABY PAMIXAH AJIb - BUPYHU

Annomayusa. B cmamve aHanusupys poau uoeu CUMMempuu U dcumMmempuu mvl YOeoumcs 6 mom, 4mo
UMEHHO dMU udeu OblIU MEMmoO0I02UYECKUM PeYAMUSHbIM OCHOBOU NPU 8bIOSUNCEHUU HAVUHBIX 2UNOME3 Al -
Bupynu. Mviciumens — yoensiiom ocoboe @HUMaHUe DOIU OWYUWeHUs, pA3ymMa U NAMAMU 6 HOZHAHUU U
nooyYepKugaem, uno KOHEeYHOMY 3aKIIOYEHUIO HAYKU CNOCOOCMBYIOM HAONOOeHUs KOHKPEMHbIX AGNEHUL NPUPOObl
u ux obodbuwenue.

Knrouegvie cnosa: cummempusi, acCuMmempus, 2apMOoHUsL, MAMepUsi, UHEPYUsl, COXparnerue, NOPsIOoK.

Beenennue.

N3ydenne 6oratoro TBOpUYECKOro Hacleaus: H
BKJIa[a B Pa3BUTHC HAYKU BEJIMKOTO MbICIUTENS AOy
Paiixana anp - bupyHu sBusercs onaHON U3
BAOXHEHWIINX 3a/a4 COBPEMEHHOCTH. AHAIM3UPYA
poiap uAell CUMMETpPUM W aCHMMETPUH, MBI
Y6C)K)laeMCﬂ B TOM, YTO HMMCHHO 3TH HIACHU 61)1.]'11/[
METOJ0JIOTMUECKON PETYISITUBHON OCHOBOW IIpH
BBIIBUKCHUS HAy4HBIX THIIOTE3 allb - bupyHu. 31ech
uccieioBaH U 00O0OIIEeH JIMIIb OJMH U3 aCIEKTOB
Oorareiiliero HaydyHOrO Haclelsl BBIJAIOIIErOCs
ydeHoro. MHOTHE U3 HUX COXPaHSIOT CBOE 3HaUCHUE
W B HaIllM THA ¥ OKUJIAIOT CBOMX MCCIICIOBATEICH.

OcHOBHAA YACTh.

[To cOBOM HM3BECTHOTO PYCCKOTO BOCTOKOBEAA
N.IO. Kpaukosckoro, bupynu OBILIT
SHIMKIIOTICNICTOM,  OXBaTHBIIUM  BECh  KPYT
COBpEMEHHBIX eMy Hayk. Jlerue nepeynciuth cdepbl
HAyK, KOTOPBIMH HE HWHTEPECOBAJICS OH, YeM Te,

KOTOPBIMH OH HHTEpecoBajlca. B  OTIembHBIX
WCTOYHHMKAX BCTPEYAIOTCS CBEACHHS O TOM, 4YTO
bupyan nHammcan cpeime 200 KHUT, Kaxnas H3
KOTOPBIX OBUIa CBOCOOpPa3HOW AHIUKIOICAWCH.
Hanpumep, onHO M3 €ro mNepBBIX IPOM3BEIECHUI
«[TaMATHHKH IPEeBHHUX HAPOJOBY» (AJ-ocop an-OoKus
aH al-KypyH aji-XOJiusl), HallMCAHHOE Ha apabCKOM
SI3BIKE, SABISCTCA  HACTOSIICH  SHIMKIIONCIHCH,
BoOpaBIeil B cede cBeJeHUs] 00 NCKOHHBIX Hapo/ax
Xopesma, JOpEeBHUX €BpesSX, XPUCTHAHCKUX U
MYCYJIBMAHCKHUX TPAIHIHUAX, O0OBIYasIX, Mpa3aHUKaX,
KaJleHIapsX, pPEJHUTHsX, TPOPOKax, CBSIIEHHBIX
kHuTax. B EBporme 3T0oT (QyHAaMEHTaNBHBIN TPyX
u3BecTeH Kak «XpoHojorusi». E€ mepBoe n3manue
ObLTO OCYIIIECTBIICHO HEMEIIKIM YUYCHBIM,
O6upynusenom Onyapnom 3axay B 1876-1887 rogax
Ha HemenkoM si3bike B Jlewnmure. B 1950-om romy
y4eHblil BocTokoBea A. PacynoB mepeBOAUT 4YacTh
MpOM3BEACHUS Ha y30eKckui, a B 1957-romy kHura

Philadelphia, USA

296

THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-04-60-53
https://dx.doi.org/10.15863/TAS.2018.04.60.53

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PHUHII (Russia) = 0.207 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) = 4102 | 1BI (India) = 4.260

L JIE

1.500 | SJIF (Morocco) = 2.031

MIEPEBOJUTCS M M3JAETCS HA PYCCKOM SI3BIKE YUCHBIM
apabasemom M.A. Care.

bupyrn BO Bpems cChoyx0bl BO JBOpUE
npasutens [opraHa Bammrupa numer KHUTY O
JParoleHHbIX  KaMHAX | MHUHEpanax -
«MuHepanoruo» (Kuto6 anm >xamoxup u
Mabpudar an-xaBoxup - «CoOpaHue cBeieHHH IS
mo3HaHus JnparoleHHoctei» (1048 1.)). B artoit
kHure bupyHu nonpoGHO onmckiBaeT (GU3MUECKUE U
XIMHYECKHe CBOKCTBa MUHepanoB. B 1963-roxy ato
KHUTa W37aETCs Ha PYCCKOM S3BIKE MOCKOBCKHM
BOoCcTOKOBeIOM A.M. bemennuxknm. B counnennn
IIPU ONPECIICHUN U KIacCH(UKAIUU MUHEPAJIOB OH
UCIIOJIB30BAI ~ HE  TOJIBKO  IIBET, OJECK H
MIPO3PavyHOCTh, a TAKKE TBEPAOCTh M YICIBHBII BeC.
OH 00beMHSIT MUHEPAJIbl B TPYIIIIBI 110 BHEIIHUM H
¢u3mueckuM mpu3HakaM. B ogHMX chydasx oOH
cOxmKaa MHHEpaNbl, POJICTBEHHBIE IO COCTaBy, B
JIPYrux — IO KaKOMY-JINOO OJJHOMY CBOMCTBY: LIBETY,
TBEPJOCTH, IPO3PAYHOCTH, YICIbHOMY Becy. bupynu
npusen cBeimie 300 HaMMEHOBaHUM MHUHEPAJIOB U UX
Pa3sHOBHIHOCTEH.

Tpakrar « Kuura HacraBieHuil 1mo OCHOBaM
HCKyCCTBa acTpojorum» HamucaH B 1029-om romy B
ropone Tasma. B Heit B mpocroit  dopme
UCTOJIKOBAHBl OCHOBHBIE TIOHSTHS TI0 aCTPOJIOTHH,
MIO3TOMY 3TY KHUTY €Il€ Ha3bIBAIOT «ACTPOJIOTHEI».

bupynu cuuTaeTCs OCHOBOIIOJIOXKHUKOM
SKCIIEPUMEHTANIbHON HayKH, TaK KaK OH, OTBepras
TOCIIOJICTBO ~ pa3yMHO#  aOCTpakiuM, ONHpaICs
Oomplie  Ha ~ WCHBITAHME W COOCTBEHHOE
uccaenoanne. OH cuuTan, 4to Teopusi 0Oe3 ee
OKCIIEPUMEHTAIbHOTO  NPHUMEHEHUs]  mycra H|
0e30CcHOBaTENIbHA.

OKcnepyMeHTalbHbIe METOAbl TMO3HAHUS —
Ba)KHEHIIass COCTaBHAas 4YacTh METOJOJIOTHYECKOTO
apceHala B COBpeMEHHOM Hayke. OT ypoBHA HX
pa3BUTHS CYINIECTBEHHBIM 00pa3oM 3aBHCSAT HE
TOJILKO KOJMYECTBEHHBIE, HO U KayeCTBEHHBIC
XapaKTEePUCTUKU POCTa HAYYHOTO 3HAHMUS, a TAKKe Ta
ObIcTpOTa, C KOTOpPOH OHO HAaxOIWT CBOE
NPUMEHEHHE B pa3lIMuHbIX cdepax ueloBeYecKoil
JKU3HEIEATEBHOCTH.

OnHUM W3 BaKHEUIIMX BBIBOJOB HAayYHBIX
HCCIIEIOBAaHUM an-bUpyHU SIBIISIETCA TO, YTO MEXIY
HOBBIMM  HJIESIMH, KOTOPbIE  BO3HHMKAIOT u
MPOILIECCaMH, IPOUCXOSIIIUMUA B OBITHH, IOJIKHO
OBITH COOTBETCTBHE (CUMMETpHS) U TOJBKO B 3TOM
cllydae MOXKHO JIOCTHYb OOBEKTHMBHOW WCTHHBI.
ITosToMy TpM CpaBHEHHWH MIaHHBIX C ITOMOIIBIO
COBPEMEHHBIX  METOJIOB  pe3ylbTaThl  bupyHH
OKa3bIBAIOTCSI BECbMa TOUHBIMH. K coxarnenuro, oHH
cTanu u3BecTHB! B EBpomne oueHb mo3nHo. Pycckwuii
koHcyn B Amepuke H. XanbikoB B 1857 romy Hamen
pyKonuch anpk - Xa3uHHW 1oJ HasBaHueMm «KHura o
Becax Mmyapoctn» (AOy ap-Paxman an-Xasunu.
Kurab wmm3an an-xwkma. Xaiimgapabax, 1359. Ha
apad. s3bIKe), B KOTOpOH uWMencs — pasjeln,
COIEp)KaIlMii ~ TEOpPHI0O  BECOB, M pasjedn,

MOCBSIIEHHBIH «HCKYCCTBY M3TOTOBJICHHS» BECOB H
UX TpagyHpoBKe, a TakkKe ObUIM IPUBE/ICHBI
cBemeHUs u3 KHUTH bupyan «O0 OTHOIICHUSIX
MEXAYy MeTalslaMd M JAparoleHHbIMH KaMHSIMH B
o0beMey», coaepikalye onucaHue npubopa bupyHu
Y MOJy4YEeHHBIC UM pe3yibTatsl [1, c. 25].

B acTtpoHOMHMUECKMX HCCIIEIOBAaHUIX  allb-
bupynn. onwmpasce Ha UACI0  CHMMETpUH,
MIPOU3BOINII TOYHBIE aCTPOHOMHYECKUE u
reorpapudeckue uiMepeHus. OH oOmpemenuia yroi
HaKJIOHA JKIMNTHKK K 3KBAaTOPY M YCTAaHOBWJI €T0
BekoBbIe m3MeHeHus. [t 1020 roma ero m3mMepeHus
namu  3Havenme 23° 34/ 0 CoBpemeHHbIE
BEIUMCIeRus qaoT ams 1020 rona snauenne 23° 34/
45/, Bo Bpems nyremectBus B Wummio BupyHn
paspaboTan meros onpeaeneHus paauyca 3emnu. [lo
€ro M3MEpeHHsAM, paguyc 3eMIIM OKa3aJCsl pPaBHBIM
1081,66 ¢apcax (1 ¢apcax = 6 xm) T. €. OKOJIO
6490 xm.

A taxxe, bupynu numer, - «[duamerp JlyHbI
COBIQJIaeT C JIMHHMEH, MPOXOJsiliel Yepe3 LEHTPHI
MHUpa U [opOuTHI] amoress B MOMEHT COCIUHEHHS U
MPOTUBOCTOSTHHS, ITPOXOJHUT Yepe3 CUMMETPUYECKHUE
TOYKM ILeHTpa Mupa. B Takom mnosoxenun JlyHa
ocTaércsl ¥ NPU NMPOXOKAECHUM Yepe3 amorei, Ho ei
OKa3bIBAET  CONPOTHBJICHHE  TOYKa,  KOTOpas
HaXOJIMTCSI Ha PAcCCTOSIHUM B JiBa pa3a OoJIblIe, 4eM
pacCcTOsTHHS MEX/1y HEHTPAMH anoresi ¥ OCTaIoIIeHcs
cummetpuuHoit» [2, c¢. 160]. B ocHOBY 3TOTO
NPEANOJI0KeHH BUPpYHU MEepBBIM 3aJI0XKHIT THIIOTE3Y
0 TOM, YTO TPACKTOPUH HEOECHBIX CBETHI UMEIOT HE
KpYIJIylo, a DJJUIMNCOBHAHYIO (opMy M n300pén
CrocoOBl X BBIYHCIECHUN. DTH METOBI T0pabOTaHBI
B HOBY!0 3py 1. Kerepom.

Bo Bcex COBpeMEHHBIX HayKax, B TOM UM UHOU
Mepe, HCITIONB3YITCsS HaydHble OTKpHITHS bupyHu.
Her naykwu, B pa3Butie koropoii bupyHu He BHEC ObI
CBOETO CYIIECTBEHHOrO BKiajza. Hampumep, mmp,
OKpY)XKaloIlMH Hac, HE BCErJa MOXHO IIO03HAThH
CYIIECTBYIOIIMMH METOAAMH: H3BHIMHBI PEK, TOPBHI,
Oepera Mmopeii, nepeBbeB W T.n. bupyHum s ux
U3MEpeHUsl TPUMEHsT  (pakTalbHble W3MEPEHUSL.
Camomnionobue ompenensercs Kak HHBaPHAHTHOCTD
NpM  W3MEHEHMHM MacmrTaboB WM pa3MepoB.
JluHamMu4eckuif XaoCc M CTPaHHBIA aTTPakTop —
COOTHOCHUMBIE CMBICTIBI M siBIeHus. [eomerpus
CTPaHHBIX  aTTPaKTOPOB  COOTHECEHAa C  HUX
(pakTanbHOM Pa3MEpPHOCTBIO. CwMmbicn
(hpakTanbHOCTH TMPOSICHAETCA B €€ COOTHECEHHH C
MOHATHAMH PA3IWYMs, TMOJOOHS W CaMOIOoJoOus.
OmHUM U3 BHJOB CHMMETpUH, HaOmogaeMoil B
NPUPOMIHBIX SIBICHHAX, SBISETCA camorogooue,
M03TOMY, HUMesi OOBEKTHBHBIA CTaTyC, OHO WIpaeT
MMO3HaBaTeNbHYIO pojb. CaMomogoOHBIH  O0OBEKT
1OCJIe yBENWYEHHWS WM YMEHBIICHHS KaKeTcs
HEM3MEHHBIM.

OCHOBBIBasCh Ha NPHHIHUIE CUMMETPHH, Kak
camormo100us BO (ppakTaabHBIX H3MEPEHHSIX B 995 T.
A0y Paiixan bupyan nepBeIM co3man rio0yc 3eMin
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C OuYeHb OOJNBIIMM JUAMETPOM, IIPUMEPHO 5 — 6
MECTPOB, KOTOPLIM CETOAHA IMOJIB3YIOTCA BCE YUYCHBIC
reorpadsl Mupa. ITOT TII00yC HMCIONB30BAICA LI
TOYHOTO M3MEPEHHUS PACCTOSTHUI MEXly TOpOJaMu, a
TAaKKC I OHNpCACICHUA  HMIUPOTHI n  JJIHUHBI
MecTHOCTU. Ho EBpomneiickue yueHsle CUMTAIOT, 4TO
B 1492 romy Hemeuxuil ydeHolii Maptun bexaym
BIIepBBIEe M300epen robdyc 3emnn, a B 1519 — 1522
IT. 3xcneaunus OepnuHanna Maresiana coBepIuia
MepBOE  KPYTOCBETHOE  ITyTEHIECTBHE, JOKa3aB
HKCTIEPUMEHTAIILHO apoo0Opa3HOCTh 3eMITH.

CrencrBue camoronoous — OOBEKTHI ¢ OYEHD
TOHKOW CTPYKTypod — ¢pakranbl. B coBpemeHHOU
HayKe OCHOBATEJIEM TEOPUU (PAKTAIOB CUHUTACTCS
(dpany3ckmii Matematuk benya Mannmensopot. U
mpaBnma, B yactHoctH, b. MaHnaensOpor 3amasics
LETBIO CO3aHusA HOBOTO «(punocodeko-
MaTeMaTH4ecKOro cunTe3an[3], pe3ynbpTaToOM
KoToporo Oyzmer (pakranmpHas TeoMeTpus Kak
MHCTPYMEHT ONMCaHWs NMPAKTUYECKH BCEro B MHpE,
OT MpEACKazaHuA IEH Ha PbIHKC IEHHBIX 6yMar 0
COBEpUICHUSI HOBBIX OTKPBITHH B TEOPETHYECKOI
¢usuxe.

Kaury «3akon Macyna» («an-Kanyn an-
Macpynu») Benmukuid yd€Helii bupyHu 3aBepmmn B
1030 r. B Heli moapoOGHO OCBEMIEHB OCHOBHEIE
3aKOHBI aCTPOHOMHH, KOODAWHATBHI CBETHJ, ITyTH
BBIYHCJICHUA TTOPAAKOB UX NBUKCHUS. BonpmmHcTBO
y4eHHH OH comocTaBisieT ¢ astamu n3 «Kopanay.
OTO CBHIETENBCTBYET O TOM, YTO OH OBUI XOPOILO
3HakoM c «Kopanom». Takxe, B 3TOH KHHUIE
anb-bupynu 1oipoOHO n3jaraer (hopmbl
MPOABJICHHUA CUMMETPUN KaK rapMOHHIO, paBEHCTBO,
MIPOTIOPLMOHATBHOCTD, YETHOCTh, IIPAaBOE U JICBOE H.
T. 1. [4, ¢. 502-506].

OcHOBBIBasICE Ha HJie€ CHMMETpHH, bupyHu
numer: «Han EBpomoit m Asueil umerorcs aBe
CUMMETPHYHBIE MECTHOCTH M C IOra JBe
CUMMETpHYHbIE BOJHbIE TeppuTopuu. Ecim B
IpUpose NEHCTBYIOT 3aKOHBI CHMMETPUH, TO Ha
MIPOTUBOIIONIOKHON CTOPOHE 3EMHOTO IIapa JOJDKHBI
OBITH aHAJIOTMYHBIE TeppuTopum». Pa3BuBas 3Ty
MBICJIb. MOKHO CKa3aTh, 4To bupyHm Ha ocHOBe
MaTeMaTHYeCKuX mojacyeroB 3a 450 net no Komymba
MIPEATIONOKUT BO3MO>KHOCTb CYILIECTBOBAHUS
Amepuku.

TaxuM 06pa3om, TEOPETUUIECKUE MTPEACKAZAHNS
anb-BUpyHH, OCHOBaHHBIE Ha 3aKOHAaX CHMMETPHH,
MOATBEPXKAAIOT MX BaXHYIO poib. Kpome sroro,
clemys ~ CBOMM  B3MJIAAaM, OH  IIpefcKasal
CYIIECTBOBAaHME BHE3EMHBIX IMBWIN3ALUH, (OpMy
3eMHOro mapa, onrcal n3MeHeHue 1sera JIlyHsl npu
JIYHHBIX 3aTMEHHUSX, MOSBICHHE COJHEYHON KOPOHBI
IIPU TIOJIHBIX 3aTMEHMAX COJIHIA.

BeIckazaB MBICIIb O JBH)KEHHH 3€MJIM BOKPYT
ConHIa ¥ cuuTasi TeOLEHTPHUECKYIO0 TEOPUIO BeChbMa
VSI3BUMOH, OH OCO3HAJT TEIHOLEHTPHUYECKYIO
Teopuio panbiie Konepauka u Jleonapao na Bunuwu.

3HaMEHUTHI KpHucrayuiorpad W  TEOPETHK
cumMerpun E. C. @eopoB B cBOEM MPOU3BENCHUHU
«Hauana yuenus o ¢urypax» B 1885 romy mmcan:
«bonee omnpeneneHHble MOHATHS COBPEMEHHOTO
YUYEHHS] O CUMMETPHH CTaX BbIPAOATHIBATHCS JIUIIb
B cepemuHe Tekymero (XVII -Beka) cromerws, u
MOBOJOM K  O3TOMY  HOCIY)XMJIO  H3y4eHHE
KkpucTamiony [5, c¢. 150].

Ho, ¢ npyroii croponsl, yxxe B |1X Beke aib-
BupyHn Hay4HO IOKa3al MACK O TOM, YTO XKHBYIO
NPUPOSYy MOXHO OTPa3UTh B T'€OMETPHUYECKHX
(opMax, B OINpENeNeHHBIX CTPYKTYPHBIX OOBEKTaX.
Ha mnpumepe HEKOTOPBIX pacTeHMH OH CyMel
MOKa3aTh, 4YTO Hapsoy C Kilaccuyeckoil dopmoii
CHMMETPHM  CYIIECTBYEeT HHasi - JJpUYecKas
CUMMETpHsI, TO €CTh, CYIIECTBYET 3allpelieHHas
Teopuel  Kpucrtamorpapuu  5-ag  TOBOpPOTHAs
cummetpust. OHa XapakTepHa /Ul HEKOTOPBIX 1IBETOB
IUIOJIOBO-SITOAHBIX PACTEHHM, JUIS IIBETOB IUIOJOBBIX
pacteHuil u T. A. Anb - bupyHu nokassIBaeT 3TO Ha
npuMmepe  MOpPQOJOTUH  pacTEeHHH, KPUCTAILIOB,
CHEXHHOK, IMIeIHHBIX coT. O Ki1accuueckux popmax
CUMMETPUM OH TMHCAJl: «YHUCIO JIUCTHEB, Kpas
KOTOPBIX ~ 00pa3yloT  KPYKOK, KOTZa  I[BETOK
paciyckaercs, B 0oJIBIIMHCTBE ciry4aeB
COOTBETCTBYET IpaBWiIaM reomerpuu. Yaie Bcero
OHO COBMNAJAET C XOpJaMH, KOTOPHIE MOXKHO HaWTH
FeOMETPUYECKUMU METOJIAaMH, HO HE C KOHUYECKUMHU
ceueHmsamu. Ena nm  HalimeTcs KakoW-HHOYIb
I[BETOK, KOJINYECTBO JIUCTHEB KOTOPOTO COCTABISET
CeMb WIM JEBSITh, TaK KaK WX HENb3S METOJaMH
reOMETPUU BIOHMCAaTh B OKPYKHOCTh B  BHJC
pPaBHOOEIPEHHBIX  TPEYrodbHUKOB.  Hamporus,
(ytmcTheB) ObIBaeT TpW, YETHIpE, MATH, IIECTh HWIH
BOCeMHaAUATh» [4, ¢. 329].

BupyHu BBIIBHHYI THIIOTE3y O TOM, YTO CBET,
UAYIIUN OT CBETHJI COCTOUT HE TOJBKO U3 CBETOBBIX
BOJH, HO M Meakux dactuil. B XX Beke gokazaHa
TUTOTE3a O TOM, YTO CBET B OJHO U TOXE BpeMs
UMEET NPHPOAY W BOJIHBI, U YaCTUIBI. YUHUTHIBAS
M3BECTHOE €IIe B KIACCHYECKOH (DH3HKE IOJIOKEHNE
0 TOM, YTO D3JEKTPOMAarHWTHas BOJHA HEPEHOCHUT
SHEpPIrui0, W, WCHONB3ysd 3aKOoH (OTKPBITHIH M.
IImaHkoM) O JHUCKpETHOM XapakTepe IepeHoca
sHepruu [6, c. 27]

Wpeto o cuie NPUTSHKEHUS 3eMIM K LEHTPY
nepBeIM BbIIBUHYN bupynu. CoBpeMmeHHas Teopus
TSATOTEHHSI — 3TO 00IIasi TEOPHSI OTHOCUTEJILHOCTH. B
ee  OCHOBE JexaT JBa  (yHAAMEHTAIbHBIX
MIOJIOXKEHHSI, KOTOPBIE MOTYT OBITH HCTOJIKOBAHBI KaK
OTIpeJIeTICHHbIE NPUHLMUIBI CHUMMETPHUU: TPUHIHI
oOrmmeit KOBapHaHTHOCTH " MIPUHIONT
OKBUBAJIEHTHOCTH. TakuMm  0oOpa3oM,  HCTOpHUS
CO3JIaHUs PENATHBUCTCKOM TEOPUHU TSATOTEHUS — 3TO
Y TJIaBa B MCTOPUH Pa3BUTHSI KOHIENIIMNA CHMMETPUH
B ¢usmke [7, €. 222].

WUnes o cuMMeTpuy, HOCPEICTBOM KOTOPOH
YeJIOBEeK IBITAETCS MOCTHYh HOPSIOK, KpacoTy H
COBEpIICHCTBO  BBICTYNIACT  METOJOJOTHYECKHM
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pETyISTHBOM COBpeMeHHOH Hayku. C mo3HuIuit
CUMMETPUU B COBpPEMEHHOM HayKe
paccMaTpUBAIOTCS TaKUe MPOOJIEMBI, KaK: HMEeT JIN
3Ha4YCHUE BHYTPEHHSA Cpella OpPraHu3MOB OIS UX
MOpGOJIOTHH WM OHA IIOJIHOCTBIO OIpeieieHa
ajanTanuell OpPraHW3MOB K YCIOBHSM BHCIITHEH
cperbl; npobiemMa MOP(hOJIOTHUECKOM
CaMOOpraHu3aluy;,  mpoOiieMa  OHOJOTHYCCKHUX,
(HDU3MYECKUX, a TAKXKE COIMAIBHBIX CTPYKTYp U HX
9BOJIFOIIMOHHBIX  [TPE0Opa30BaHMi [8, c. 8].
CuMMeTpusT W acUMMETpHUS B  OHOJIOTHYECKUX
00BeKTax SIBIITFOTCS (byHIaMEHTaTEHBIMHI
COCTaBJISIOIIUME  OOMIMX 3aKOHOMEPHOCTEH  UIs
JKUBOM UM HEXHBOW Marepuu. JleHCTBUTENBHO,
n3ydass CHMMETPUH OpPraHU3MOB, >KUBOTHBIX WIIH
pacTeHuil, MOXKHO YOEIUTbCS, YTO OHU COCTOAT M3
COBOKYITHOCTH CHUMMETPHI COCTABIISIOMINX OPTaHOB.

B OcckOHEYHBIX W3BICKAaHUSX bupyHH emié
OZHOM TIpYIION IpeNenbHBIX BOIPOCOB, Hapsmy C
BEISICHGHHUEM CYIIHOCTH OBITHSI, OBUIM BOIPOCHI O
TOM, YTO K€ JISKUT B OCHOBE MHpa: CYLIECTBYET JIH
HeKoe ocoboe  oOpazoBaHHWe, KOTOpOE  WIIH
COJIEPXKUTCA BO BCEX MpeaMeTax U SBJICHUAX MHpa,
WM BCE MOXKHO BBLAETUTH U3 Hero. Y bupyHu Bcé
9TO BBINOJIHAET ‘‘€CTECTBEHHAss Ccuila”, KOTopas
pacripenienisieT KOJMYECTBO MAaTepHud A TOTO WIIH
HHOTO co3maHus. Ho, Kak MBI 3HaeM, WHOTIA
CITy4aroTcsl “OMIMOKH TPUPOABI”, KOTZa CTPOCHHE
MaTepuH HapyIIaeT MOPSII0K, OOBIYHBIA JJIST KAKOTO-
TO SBIEHUS. DbHPyHH HMeHyeT 3T0 “BBIXOJOM
Martepun u3 cpearoro nopsaka” [9, ¢. 33].

Hrtak, BO MHOTMX Hay4HBIX pabOTax aib-
BupyHn yka3zaHO Ha CyIIECTBOBAaHHE TIOpAIKA H
xaoca (CHMMETpHS 1 aCHMMETPHS) B IpUpoJie. B ero
B3rJIsi1aX OOOCHOBaH HEAOCOJIIOTHBIA — XapakTep
CHMMETPHH, T.€. CYyIIeCTBOBaHHE acumMmeTpuu. OH
MOMYEPKUBACT, 4YTO CTPYKTypa 4eIOBEKa MOXKET
OBITh CHMMETPHYHOW (TJIa3a, YIIM, JIeTKHWe, HOTH,
pyKH — TIpaBas-lieBas ) U aCHMMETPHYHOH (cepale,
medeHs). Take OBUIO yKa3aHO, YTO HapyIICHHE
CUMMETPHH, T. €. IMOSBIICHHEC aCUMMETPHUA BMECTO
CUMMeTpHH (TopOaToCTh, XPOMOCTD U AP.) SIBJISIOTCS
ommo6koit mpupost [10, ¢.17-18; 34].

CpaBHuBast wuaen bupyHu ¢ TeopusiMu
Manbtyca u [lapBuHa 0 nporecce 3BOIIOLUH KUBBIX
OpPraHu3MOB,  MOXHO  OTMETUTb,  UYTO  OH
MIPEJBOCXHIACT TEOPHIO ECTECTBEHHOTO OTOOpa H
0OprOBI 332 BBDKHBAHUE. OBOJIOIUOHHAS TEOPHS
bupynu otriauyaercss OT TeOpUM  E€BpPOMNEHCKUX
ecrectBoucmbitaTeneit XVII — XVIII BB. cBoeit
npupogHOit mpoctoTol. OH HE CKIOHEH K TOMY,
9TOOBI chenartb YeNoBeYeCcKoe MBIIIUICHHE
NIPEEMHUKOM OO0XECTBEHHOH BOJM U CYUTATh €ro
00pa3loM HCTHHBI. BUpyHH cuuTaeT BOOOpa)keHUe

MPOMCXOAIINM B PE3yIbTaTe SBOJIONNU M IPHPOMIBI
U OTHEIbHO OCTaHABIMBAeTCA Ha IpoOieMe
KaTaKJIM3MOB ¥ OLITHOOK IPHPOIBI.

3akaroueHue.

B mo6oii Hayke bupyHu oBnajmen He TOJBKO
BCEMU NOCTUKCHHUAMU CBOUX MPCAMICCTBCHHHUKOB,
HO WM BHEC 3HAYMTENIFHBIA BKJIQJ B HMX pPa3BUTHE,
060F3TPIJ1 Hux JIMYHBIMHA HaGJ’I}OZleHI/IHMI/I )41
Pa3MbIIUICHUSAMH; CHCTEMAaTU3UPOBAT HX, MCIPaBHI
OmWMOKHM, yCTpaHWI TMpoOesbl W HESCHOCTH,
UCKIIIOYMJI  BCE HEIOCTOBEPHOE, COKpaTHiI |
00IIE0CTYITHO H3JI0XKHUIL.

W3 ckazaHHOTO ClieilyeT, 4YTO OOBEKTHBHO
CYIIECTBYIOIIE €IUHCTBO U B3aNMOCBSI3b aTpUOYTOB
MaTepuun SABJISIFOTCS OCHOBOM C€AUHCTBa u
B3aUMOCBSI3M  BCEOOIIMX  KAaTETOPHH  HAIIETO
no3HaHusa. CHUMMETpHs HpEeACTaBISeTCs MOpOi Kak
BHEIIHSSI TAPMOHUS B OYEPTAHHUAX MPEAMETOB, Kak
HeKasi IOBTOPSIOIASACS PaBUILHOCTb.

Bolnieyka3aHHblil aHaJIM3 IIOKa3bIBAaeT, 4YTO B
rurnore3ax bUpyHM HEHTpalbHOE MECTO 3aHHUMAIOT
uaen CHUMMETPUM M AaCUMMETPHUM, KOTOphle U B
HACTOAIIEE BPEMs B IIPOIECCE HAYYHOTO IO3HAHMS
BBICTYIAIOT B  KadeCTBE CUHTE3HUPYIOILETO U
YIOPSAMOYMBAIONIETO M CHUCTEMAaTU3UPYIOIIETro
OpHUHIUIA, KOTOpbIE B MHOXECTBE SIBICHHH
PaCcKphIBAOT €AMHOC HaYajlo U BHOCAT CYHICCTBCHHO
HOBBIE MOMEHTHI B HAy4YHBIH IIOWCK, IWHAMHUKY
HAayKH, B IIPOLIECC CO3AAaHUS IIETIOCTHBIX CHCTEM.

Kak mumer C. ToncroB: «BcrmomuuM crosa
Pozena, onenuBaromero «unuro» bupyHu kak
«IMaMATHUK, HE HMMEIOMIMKA cebc paBHBIX BO BCEi
JpeBHEH M CpeIHEBEKOBOW nHTepaType 3amana Hu
Boctokay; cnoBa CapToHa, MMEHYIOIIETO MEPBYIO
nonoBuHy X| Beka B HCTOpPUM MHPOBOHW HAayKH
snoxoit  bupynu; cnoBa  Aypens  CreiiHa,
HaspBaromero bupyan Jleomapmo ma Bumum Xl
Beka; cioBa Kappa ne Bo, crassiero bupysu psiiom
¢ Tem xe Jleonapmo u JleiOHuIIEM.

MEI ocTaBIIsIeM B CTOPOHE caMy (POPMYITHPOBKU
OTHUX IMOXBAJIbHBIX OT3bIBOB, XOTs, Ka3aJIOCh 6]:-1, [S{A1871
YK CpaBHUBAaTh BEIMKOTO XOPE3MHMHIA C BEIHKUM
UTAJbSHIEM, TO JIOTMYHee Obulo OBl Ha3BaTh
Jleonapno «bupynu XV Bekay - IpHOPUTET OCTACTCS
IPUOPUTETOM, U HHUKOMY HE MpPUIET B TOJIOBY,
ckakeM, IItonomes HazBath «bupynu Il Beka» [11,
c. 28].

Ero Bemuume, Kak OJHOTO U3 Yy4EHBIX-
SHIOMKIIONEINCTOB CPEJHEBEKOBbS, OTPAXaeTcs B
HEM3MEPUMOM HacJeIuH, €ro BKJIajJe B pa3BUTHE
MHOTHX HayK HE TOJBKO TOW BMOXH, HO M MHOTHX
TBICSTUETIETHI BEpe].
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PEIIEHUE HEOJHOPOIHBIX 3AIAY MATEMATUYECKOM ®U3UKU B CPEJIE MAPLE

Annomayun: OCHOBHbIMU AHATUMUYECKUMU MEMOOAMU DeuleHUss HeOOHOPOOHBIX 3A0ay MameMamuiecKou
uzuKY, KaK U36eCmHO, AGNAIOMCSI MEMOO NPUeOeHUss K 00HOPOOHOU 3adade u memoo I punbepea. Hcnonvzosanue
mamemamuueckozo naxkema Maple npu pewenuu dannvix 3adau, mecmMomps Ha Mo, 4MO UHCMPYMeHMAPUlL
nakema 8vlCOKO pazeum u y0oben 0isi npumMeHeHust, mpebyem ocoobix pazpabomox u nooxo008.

Knrouessle cnosa: ananumuieckue memoosl, neodnopoonsie 3adayu, Maple.

Introduction

ou  _ou
PaccMoTpum HEOTHOPOTHOE M,(uy=A—+B—+Cu, (3)
muddepeHnnansHoe  ypaBHEHHE B YaCTHBIX oy oy
HPOU3BOHBIX:
Materials and Methods
L, (u)+M, (u)=F(xY), " I/ICKOI\/ia}I dyHKIHS u=u(x,y) H?
a<x<bc<y<d ’ HepeMeHHOH X yIOBIETBOPSET OJHOMY M3 YCIOBUH
' HepBoro,  BTOPOTO ~ WMIM  TPETBEro  poja
COOTBETCTBCHHO:
(a,b)- xoneunsiii nureppan, (c,d)- xomeunsrit
unn Geckoneunsiit uatepsan, P(X), p'(X),q(x), u|X:a: f.(y), u|X:b: f,(y), (4)
I’(X) - HempepbiBHbIE (DYHKIUM B (a, b), LX (U) )
M y (u)- nuddepeHnranbHbIe JTMHEHHBIE 8_U| = fa (y), a_U|X:b: fb (y), ©)
OIEpaTophI: OX OX
1|0 ou
L(u)=——=| P(X)— [-a(X)u|, (2
= 2 b0 -a0ul. @
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au_
OX

ou
&+hbu|xzb: f.(y),h, >0,h, >0

hau| x=a = fa (y)’
(6)

Taxxe JU1st byHKIIH u=u(xy)
BBITIOJTHAKOTCA yCi10BUA 1o HepeMeHHOﬁ y '
3aBucsne oT Tuna ypaBHerus (1). Tun ypaBHeHuUs
onpenensercs 3akom A Ecm A>0, 1o (1) -
YpaBHCHHE  DJUITMITHYECKOTO THIA U HAa KOHIAX
HHTEpBAJIA (C, d) BBITNIOJIHAIOTCS  YCIIOBUS (C, d)
HIEpPBOTO, BTOPOTO, WU TPETHEro poa:

Um0 090, U= (), @

ou ou

S0 =0 ®
ou
i h.ul,_.= o, (),
au (6)

&+ hdu‘ y=d =94 (X)
VYpaBuenue (1) rumepOOTHMUECKOTO THIA, eCITH
A<O0. B srom ciyuae, mepemennas Y - Bpewms,

y € (C,+00) u yCrnoBus UMEIOT BUJ

M =X, O

U, .= 0(x), Zy\

all = ;b:=_:a22:= jal:= ;a2:=

Ecm A=0, 10 (1) - ypasHeHue
mapaboNMYecKOTO TUIA; MepeMeHHas Y - Bpems,

y € (C,+00) . Torna ycioBHs TaKoBbI

u‘ y—e= 0(X). (8)
IIpumensss MeTon NpUBENEHUS K OAHOPOIHOMU
3amade, HACKOMYIO (byHKIHIO HE00X0aUMO

MPEJCTaBUTh B BHUJE CYMMBI JIBYX HEH3BECTHBIX
¢bynkunit  U=U; +U,. Omuy wu3 dyHKIMN
moAOUPAOT TakuM OOpa3oM, YTOOBI U ypaBHEHHE
JUTS 5TOW (QYHKIIUHU OBLITO OJHOPOJHBIM U TPAaHUYHEIC
YCJIOBUS 110 KaKOW-JIMOO NMepeMEeHHOI OTHOCHIIMCH K
omHOpOIHBIM. Bropyro ¢(yHKIHIO ompemensoT w3
MOJIy4€HHOM OJTHOPOIHOM 3a7auu, pelieHne KOTopoit
HaxogsaT MeroaoM Dypbe.

Pemienne HeoAHOPOAHOM 3alauv  METOJOM
I'punbepra HaxogwTcs, KaKk W IO METORY
MPUBEJCHUS K OJHOPOJHOW 3a/Jlaye B BHAE JIBYX
¢bynkunit  U=U; +U,. Ho omHa w3 Qynxumii
mo0MpaeTcss TakK, 4YTOOBI YAOBJICTBOPSUIA TOJBKO
HEOTHOPOAHBIM TPAaHUYHBIM YCIOBUSAM. Bropas
(hYHKIUS SBISIETCS PEIICHUEM OTHOPOTHOM 3a/1a9H.

PaccmoTpum METOIUKY peleHus
TU(PPEepCHINATEHOTO  YpaBHEHWST B YacTHBIX
MPOU3BOJHBIX C  HEOJMOPOTHBIMH  T'PAHHUYHBIMH
ycnoBusiMH. [loAkimtogaeM CeNHaNbHBIA TTaKeT IUIs
peureHust  audepeHIMaIbHBIX  YPaBHCHUH B
gacTHBRIX Ipom3BoaHBIX PDEtools , maker mrHEHHON
anreOpsr linalg :

restart, with(PDEtools) : with(linalg) :
Bogsarcs 3HAYCHUS

a,,,a,,,8,,,3,,a,,8,,d  ypaBHeHus, camo

YpaBHCHUC, HAYAJIbHBIC U I'PAHUYHBIC JAHHBIC :

sa0:= ;d= ;al2:= %; a2l = al2,

PDEI := all-diff (u(x, 1), x,x) + 2-al2-diff (u(x, t),x,t) + a22-diff (u(x, t), t,t) + al
-diff (u(x, t), x) + a2-diff (u(x, 1), t) + a0-u(x,t) +d=0;

inC:=_7

3agaem pemenne B Buae (QyHKIMH C
COOTBETCTBYIOIMMHU HEPEMEHHBIMU 10 YpPaBHEHHIO.

Hanpuwmep, U(X,t) =V(X) + V(X,t) qns ypapuenus
ou ,0%U
—~ _a — =
ot OX

DYHKIUIO V(X) rooupaem, pemas
YpaBHEHHE:
o’v
— =0
OX

u = (xt) =v(x) +v(x ), eql := diff (v(x), x$2) = 0; dsolve(eql, v(x)),
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Bropyto  ¢yHKIMIO

V(X,t) naxomum  u3

OOHOPOIHOTO YPABHEHUA:

o, 0N
a =

cll:== ;bl:= :c22:= ;cl= ;c2:= ;c0:

M BBOMMM  Cj;,Cpp,Cpp,Cp,CpyCoy 0 ypaBHenms,

CaMO YpaBHCHHE!:

= ;cl2:= %; c2l == cl2;

PDE2 := cl1-diff (v(x, 1), x,x) + 2-c12-diff (v(x, 1), x, t) + c22-diff (v(x, 1), t, 1) + cl
diff (v(x, 1), x) + c2-diff (v(x, t),t) + cO-v(x,t) +d1 =0,

BemmosnHsiem pa3zaeneHne NepeMeHHBIX:

res = pdsolve(PDE2, HINT=FI(x)-F2(t));
resl = op(1,res); res2 == op(2,res);
res2[1];
sl = op(1,res2[1]); s2 = op(2, res2[1]);
[Tomyuum JiBa
nuddepeHunanbHpIX ypasienns  S1 u S2.
OmHO W3 TOJYYeHHBIX  ypaBHEHUH c
Ha4YaJlbHBIMH  YCIIOBHSIMH u(x,0)=u(l —x)

OOBIKHOBEHHBIX

npeacrasiusier 3agady Llrypma — Jluyswuis c
OJIHOPOJIHBIMH YCJIOBUSIMH TI0 MIEpEeMEHHOH X .
Haxomum oOmmee pemieHue  3TOrO YpaBHCHHSA,
ZUIs OTIPENEIEeHHOCTH , IYCTh 3TO YpaBHEHHE S2
M COCTaBIISIEM CHCTEMY OJJHOPOJHBIX YCIIOBHIA MO
IPaHUYHBIM YCIIOBHUSM:
assume(lambda > 0) : dsolve(PDE2, F1(x));
F1 := unapply(rhs(%), x);
el == F1(0) =0; e2 := F1(1) = 0;
sist == {el,e2};
Brruncisem OTIpEeIeTIUTEITh MOJTY4EHHOU
cucTeMbl  sist = {el,e2}; 3areM NpPUPaBHUBAEM

OTIPENIETIUTENb HYII0 M IIOJydUM YpPaBHEHHE IS
HaX0XJIEHNsI COOCTBEHHBIX 3HAUCHUI:

References:
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assume(lambda > 0) : dsolve(PDE2, F1(x));
F1 = unapply(rhs(%), x);

el :==F1(0) =0;e2 := F1(1) =0;

sist = {el,e2};

A = linalg[ genmatrix](sisz, { C1, C2});
Delta := convert(linalg[ det](4), trig);

3Has  COOCTBEHHBIC  3HAYEHHS, HAXOIUM
COOTBETCTBYIOIINE COOCTBEHHbIE (DYHKIINU:
F1 := FI; assume(k, posint);
subs(lambda = ev(k), PDE2);
dsolve({%, F1(0) =0, FI(1) =0}, FI(x));
Hatinenusie COOCTBEHHBIE GbyHKITHT
HopmupyeM. Taxum oOpasoMm, ypaBHeHue S2
pewreno. Haxomum obuiee pelienue ypapHenus S1:

PDE3 := lhs(s/) + az-ev(k) -F2(t); dsolve(PDE3, F2(¢));

Perienrie MCXOAHOW 3aMauydl HAXOJUM B BHEC
psina:

spr = Sum(C(k) ~exp( -ev(k) -az't) ef(k,x), k=1 ..inﬁnity)

53 HayaJIbHbIX  YCJIOBUH  ONpenelseM
K03()(HULMEHTHI 3TOTO PsAA.

Conclusion
Pemienne HEOTHOPOAHBIX 3aJady  ypaBHEHUS
MaTeMaTPI‘IeCKOﬁ (1)I/ISI/IKI/I, COTrJ1IaCHO

BBIIIICONMMCAHHOM MCECTOAWKHU TTOKA3bIBACT O BBCACHUU
HEOOXOJMMBIX IIONPABOK, HCXOJAS M3 HCXOIHBIX
JAHHBIX pemaeMoi 3amaud. M 3T  mompaBku
BBOJATCS , HAUMHAs ¢ I0A00pa (PYHKITHH.

3. Mikhaylov V.P. (1983) Differentsial'nye
uravneniya s chastnymi proizvodnymi. M.:
Nauka, 1983,-424 p.

4. D.P. Goloskokov ~ (2004) Uravneniya
matematicheskoy fiziki. Reshenie zadach v
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Abstract: The article discusses the story of the story genre. Changes in artistic detail, image, time and space
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Introduction

Headline, epigraph, docked episode, lyrical
retreat, landscape, portrait, and other elements of the
composition of the artworks. lzzat Sultan, Hotam
Umurov, Tohta Babaev, Dilmurod Quranov, Erkin
Hudayberdiev in the literature of Uzbekistan
addressed these components in explaining the
elements of the composition of the literary
composition. However, literary critic Matyaqub
Koshjanov made a fair comment on this subject. The
composition of the artists' center of attention placed
on the top of conformity, in principle, the game
characters in the picture as a work of art by
determining the composition evaluation. Especially,
the scientist's views on the issue of the dimension in
the picture are still relevant today. "Another
important aspect of composition is the issue of norm
— writes the writer M. Koshjinov — The writer works,
if he has aesthetic taste, feels strict in size, does not
have the right to arbitrarily extend or shrink some
details and facts. The author, who ignores this
situation, can not create a strong artistic creation” [1,
275-276]. Thus, each piece in the artistic work must
be illustrated in accordance with the laws of art. This
requires a wider study of the elements of art. In this
sense, we try to understand and explain the artistic
component of the story genre. At first, about artistic
imagery.

Materials and Methods
Artistic expression, in contrast to stories,
contains several compositions in the context of the

art. The present thing in the image is that the subject
is restored by the artist to the artwork. Picture
(picture, picture, etc.) is a visualization of events in
the real world by means of artistic means that can be
readily perceived by the reader (the viewer) directly
and individually, with the individual features unique
to them. Essentially the term T although it is specific
to fine arts, it is appropriate to apply it to other types
of art, especially to literary literature... [2, 317].

In art literature, landscape, interior, portrait are
the classic forms of the image, which includes the
heroes' image, their spiritual state, and regular
recurring habits in their behavior. For example, let's
take a look at Shukur Holmirzayev's story "Clouds
That Shut Down": "It was so heavy that it was
impossible to stand on the stall. It was a breeze and a
rainstorm™ [3, 205].

As an integral part of the composition of the
composition of the composition, the picture is
different from the narrative, with the help of the
above-mentioned tools. The sum of dynamic motifs
of the artwork is composed of the storyline, and the
sum of static motifs belongs to the image area. The
composition of the artwork is illustrated by
describing the compositional elements. In general,
storytelling and visualization in the artistic text make
up a single poetic stream, but in some cases it is
different.

The artistic composition is a component of the
poetry of poetry, which is reflected in descriptive
descriptions of heroes, their analysis of their inner
world, drawing their outward appearance, expressing
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their nature, revealing episodes that help to reveal a
certain reality, to link it to the general line of the
lineage [4, 24-25]. For example, Nazar Eshankul’s
"White Flames" is a masterpiece of the problem of
storytelling and represents the idea of a mystic. "The
young man left the room. As he walked home, he
looked at the room window. The room was full of
flames ... " [5, 252].

Imaging arts are found in most types of art. It is
actively used in arts such as painting, sculpture,
theater and cinema. In literary literature, the
comparison of the picture with its storytelling reveals
its essence. Famous thinkers and aesthetic
G.E.Lessing writes: “Time, space, and personality
are described, actions are described. Increasing the
attractiveness of the image, the story becomes more
interesting. In artistic literature, it is possible to
distinguish between external and internal images.
When it comes to the external appearance of the
scene, space, landscape, interior, portrait, the
psychological state of the heroes, their character and
their spiritual world are of the type of image” [6].

Literary expression is specifically expressed in
epic, lyric, dramatic works. Regardless of whether it
is used in oral or written texts, it is a poetic language.

Dilmurad Kuronov writes in his book of
Dictionary of Literature studies: expanding the
capabilities of the literary works are now widely used
in terms of attitudes, perspectives, pessimism, grand
plan, general plan. This indicates that the term T now
understood as being a qualitative character and can
be regarded as a separate composite element at a
given moment” [2, 317]. Indeed, it has been proven
by British and American literary critics that the
imprint was used as an important composite tool for
the artistic analysis. From the second half of the
twentieth century, various stories appear in the
stories. For example, in the stories of
Sh.Khalmirzaev, extensive rendering of the picture
leads to the exposure of the details, and the parallels
with the elements of the image when storing up the
rules of the little genre, or the stories in the storyline.
One of the features of this period is related to the
interior of the picture, in which stories are
characterized by the spiritual state of the heroes, the
character and the spiritual world. That is, the essence
of the heroes’ souls is the image of a montage
composer. This type of composition is in the works
of Uzbek writers, such as Alim Atakhon,
N.Eshankul, Tuhtamurad Rustamov, Khurshid
Dustmuhammad, Ulughek Hamdam and Isajon
Sultan.

At the same time, the language of the image
changes dramatically over the course of the
literature. Its specific features are updated according
to the genre. Therefore, it is natural that the story is
about the type of story: the story is the same, whether
the volume is small, whether the number of images is
limited, or the boundaries of time and space, is good

for the event, or beautiful image The authors of the
Uzbek story have the answer to these questions.
However, the stories created during the years of
independence call on every reader. The stories
written by  A.Atahan, H.Dustmuhammad,
N.Eshankul, U.Nazar, I.Sultan and U.Hamdam are
stacked in the second stage of the scale when the
stories written by Sh.Halmirzaev.

In the second half of the scales, the writer’s
work creates a new dress on the backdrop of the
shaping of the story in its composition, such as
image, detail, image, style, language. For stories
about this type of writers, Kh.Dustmikhammad
writes: “Newly-arranged images have emerged in
artistic contexts, with a range of opportunities for
different human studies. The author, for his part,
readily accepted the world as a precious, meaningful
and important one, as well as the insight into the
human heart, from its incomplete experiences to the
world, from the intrigues of this old world” [7, 177-
178]. In the last quarter of the last century and the
thirties of the XXI century, it is true that changes in
shapes and sizes have been influenced by the genre
canons. Somerset Moem, one of the world-class
narratives about the peculiarities of this genre,
explains: “The story is an artistic integrity that can be
read from ten minutes to an hour without adding
anything in the edit” [8, 203]. Or the storytelling
scientist Michael Veller: The story tells us about a
forty-forty five page completed prose piece. Why is
it forty-forty-five pages? This is definitely an
approximate amount. Such works are read "in a
breath" [9]. In both approaches, the story is timely,
and the newspaper and the story are limited, and the
details of the details are a sign of a genuine genre.
Sh.Kholmirzaev's great stories were examined in
accordance with the above rules, it would take six
and a half hours to read the story of the Uzbek
grandfather, one hundred and ninety-two pages, three
and a half hours, to read the story “The Autumn of
the Autumn in the Spring”. It is evident that such
changes in compositional composition of writer
stories are primarily related to the image. That’s why
we've come up with an analysis of the story’s
storyline.

First of all, the story refers to the heroic image:

a) It was a primary task to describe an
imaginary man with a self-analysis ability, rather
than an image of a hero in the story scene. The story
of the story, the hero described in the storyline,
comes to the end of the story and becomes another
person. The characters of Shukur Holmirzaev's "Wild
Flower", Uchqun Nazarov's "Dare", Nazar
Eshonkul's "Dead Season"™ are among such
characters.

b) In the story, the use of parallel imaging for
the lighting of the hero's mental state and the various
elements of the existence is widespread. It helps to
define the meaning of the hero's image, to deepen its
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understanding, and to ensure the compositional
composition of the story's semantics. Shukur
Holmirzaev's "Freedom", Anvar Suyun's "Father and
Son" and Sanjar Tursun's "The Last Shoe of August"
are of this type of story.

¢) The story of another heroic image in the
story is their lack of identity. The stories of heroes
are addressed to me, you, her pupils, or by their
profession, profession, nickname. Such forms of
poetic visualization played the role of an artistic tool
in checking the interior of the hero's image,
expressing the attitude of individuals and society,
and creating new heroes in Uzbek stories. Examples
of heroes in the stories of Ahmed Azam "Tigin", N.
Eshankul "Tong", "Sharpa" and "Tobut".

d) When creating a portrait of a hero's image in
the story, emphasis is placed on the internal image of
the art. These images are metaphorical in their
nature, and reflect the psychological conflict. Story
episodes are described in an associative plot
composition. Khurshid Dosmukhammad’s views on
the stories of Alim Atakhan clarify our view: The
careful approach and look for obvious novelty, the
hero of the writer's works — was that passion and
wonder. The scientist took the passion and
amazement into the first layer of human existence,
set his own desires, desires and dreams in its entirety
and sought to describe the elegant feelings of passion
and ambition. And, of course, it has raised the
passion, and emotions that everyone does not respect,
to the level of social reality. In this way, in their
stories, the most sensitive, the most subtle, the most
subtle of human nature has created a kaleidoscope”
[7, 177]. An example is Kh.Dustmuhammad’s
“Scream”, N.Eshankul's “The dog of Bahawuddin”,
A.Atakhan’s “The fourth floor is a yellow window”,
we can bring heroes of the stairway.

Secondly, in the story is an art detail detailing.
Color, sound, smell, and taste others have become an
literary element in the semantic structure of the story,
which has made it possible to expand the image.
Consequently, such details have played poetic role in
concealing the author’s creative intent, creating a
rhythmic tune in the story structure, depicting stories
and describing the unity of images. In addition, the
expression of the motives of the oral folk tales in the
story genre tells about the acceleration of the
artificial synthesis process, if the details of the life of
the prophets and the Islamic traditions are migrated
to novels, stories, novels, and poetic meanings.
N.Eshanqul’s art pieces in the stories "Evolution",
"Tobut", Isajon Sultan’s "Ring", "Tashkelinchak",
Erkin Samandar’s "Wonder Birds"

Third, the image of time and space. Usually, the
idea of time and space is limited to the story. This is
why the nature of the genre is displayed. Therefore,
the storyteller tells the story to be retrospective.
However, in the last quarter of the twentieth century,
the wide coverage of the time and the image of the

moon caused the genre to expand. In a number of
other stories of this period, he defines the time and
place of the space and serves to describe the spiritual
world of images according to the author's creative
intent. Later, in the work of some writers, portraits of
several images were created in a chronological space.
For example, it is prove, that writing the idea of
Murad Mohammad Dost’s “galatepaliklar”, Nazar
Eshankul’s “terotalilar”, and the Anwar Suyun’s
“g‘ubdintog‘liklar”. Most of the above-mentioned
are the result of the form of research in the Uzbek
narrative, which enriched the artistic component.

“An active creative process has not stopped for
a moment in the modern Uzbek story field, which
was erected nearly a century ago. There are many
studies, achievements, dreams and expectations in
this area, and are waiting for their specialists to
analyze, research, and make comparative analyzes.
As the writer of literature Abdulla Ulugov writes, the
Uzbek storytelling is boldly portrayed as an
expression of the art of describing the phenomenon
of life and the expression of a human being. The
artistic imagery does not know the boundaries ...” [7,
187].

Thus, the role of literary imaging in the
changing of the story's enlargement and the nature-
specific features is important. However, if you do not
follow the standard criteria, the story composition
will be damaged. But in some modern Uzbek stories
it is hard to say that the artistic scene has come to an
end. There are also places in the narrative story that
we have to avoid, from the dictatorship, to the
fictional artistic scene, with an increasing number of
art stories. The writer should also be able to feel the
need to be more specific in addition to knowing
where to write.

A.S.Makarenko wrote: “One of the issues that
bother me in the matter of composition is intensity.
The density problem is that | understand a certain
number of texts — pages or sections. Every reader
knows that at times in a small place, big and
important events are described. At the same time, the
story is overwhelmingly detailed, and the actions of
heroes are characterized by inconsistent little details.
in this way not only the external features of the
characters, but also their inner world. This can be
called a density of artistic creativity” [10, 278].
M.Koshjanov believes that the density in the
composition of art is divided into two. They are great
density and sparse, i.e. small density, which is an
important factor in determining the poetic function of
the artistic image. The intensity of density is that
when a portrait, interior, and behavior of the images
are expressed through a plurality of details
corresponding to the idea of artistic work, a small
density is in the art of information, and is actively
involved in the creation of a chain of events and the
logic of equilibrium, The poetic piece is understood.
“In some of the works of Uzbek literature, the
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shortcomings are largely dependent on this great deal Summarize, Sh.Halmirzaev, Narmurad
of intensity and low concentration. Point of view of Nargabilov, A.Atakhan, M.Muhammad Dust,
the M.Koshjanov, sometimes our writers describe A.Azam, U.Nazarov, Kh.Dustmuhammad,

events that require a “pillory” style without feeling
the norm. Sometimes, on the contrary, they describe
events that require great density” [10, 279].
Unfortunately, in modern Uzbek stories, the problem
of density in art is a painful point. Thus the
evolutionary way of the story genre develops in
relation to the author’s artistic abilities, aesthetic
tone, style and expression of the artistic image.

Conclusion
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Introduction

Ethnographic expositions are formed on the
basis of existing ethnographic collections in museum
funds. There are lots of ethnographic collections in
the museums of Uzbekistan. Only a tenth of these
collections are exhibited in museums. Ethnographic
collections differ from other museum collections by
its extensive presence. The diversity of ethnographic
collections is directly related to ethnography. While
speaking about ethnographic collections of museums
in Uzbekistan, it is worth mentioning ethnography
and ethnographic collections.

Ethnography is a system of special science that
studies the distinctions between the different types of
ethnic groups of the world, their ethnic origin, their
lifestyle, customs, level of material and spiritual
development, and their distinctive features, is
calculated.

Materials and Methods

The object of ethnography is ethnos, and objects
of the whole sphere of the public are the objects of
research. This includes:

— the appearance and history of ethnos on
earth;

— the number and distribution of ethnos;

— appearance of representatives of the ethnos;

— Language and Religious Beliefs;

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2018.04.60.56

— basic forms of traditional culture -
economic activity, material culture (places and
lodging, clothes and food);

— social culture: social institutions (kin,
societies, families, etc.), morals and others;

—  Spiritual culture: Rituals of the cycle of life
cycle (birth, marriage, death), seasonal rituals, beliefs
and ideas[1].

Ethnographic collections are the collection of
items representing the culture of a particular ethnos
or ethnic group. The museum is of great importance
when the ethnographic collection of ethnographic
pieces of information is preserved.

There are two types of ethnographic collections:
material (household, economic, production and
religious) reflecting the material culture of the ethnos
and examples of non-material heritage (traditions,
beliefs, ceremonies and folklore). Ethnographic
collection artifacts have their own characteristics and
have vital importance to the ethnographic culture.

Ethnographic objects contain ethnographic data
- evidence of cultural expressions that are
characteristic of some ethnos[2].

The State Museum of Temurids’ History started
its work on October 18, 1996 in connection with the
660th anniversary of the great leader Amir Temur.
There are about 5,000 objects in the museum fund
today. More than 2500 exhibits of the museum
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exposition are included. The main part of the State
Museum of Temurids’ History consists of rare
exhibits such as Amir Temur and manuscripts of the
Temurids epoch, correspondence with various
statesmen, coins and ceramics, architectural
decorations, books, ethnographic works, works of
artists of our country.

There are rich ethnographic collections in the
State Museum of Temurids’ History. The collection
of ethnographic collections of the museum dates
back to the time of the museum establishment. After
publishing a museum dedicated to the history of
Amir Temur and the Temurids, many collectors
donated their collections to the museum. Most of
these collections are ethnographic collections. An
ethnographer - collector Saltanat Siddikova from
Tashkent, collector Sanobar Sultanova and Rakhima
Sharafutdinova have enriched the museum with their
ethnographical collections.

Specialists of the museum Saltanat Siddikova,
Khamida Jurayeva, Sanobar Sultonova, Gulsara
Babanazarova from Samarkand and others have
contributed to the museum'’s contribution to enriching
the museum([3].

Ethnographic collections of the State Museum
of Temurids' History consist of ceramic items,
samples of metal and sugar, porcelain, weaponry,
embroidery samples, ornamental patterns, clothes
and fabrics. The samples of this museum are the
materials of the XIV-XX centuries.

Pasturing on the territory of Uzbekistan is a
kind of folk art that has been developed and
decorated since ancient times. Among archaeological
findings, it is known that the rarity is related to the
VII-V centuries BC. In the beginning, the legendary
heroes and the image of creatures were widely used
in decoration, but after the Arab conquest, some
changes took place, such as other types of art. They
are "girrikh", "islimy" (types of handcraft) patterns
and bytes in the Arabic alphabet.

Patterning of copper rose to its top in the time of
Amir Temur and the Temurids. The masters of that
era are amazed by its elegance, impeccable taste,
richness and complexity of decorations. Fine
ornaments, black silver, gold and silver patterns are
widely used[4].

Throughout the centuries, schools with specific
features have been formed in the art of patterning of
the copper. Schools Tashkent-Ferghana, Samarkand-
Bukhara and Khiva differ from each other by
methods, depth or shallowness of patterns of
printing, applied patterns.

Copper tools and samples of the State Museum
of Temurids’ History, which were widely used in
everyday life were made for various purposes. They
include kitchen utensils and household items:
harvester, vase, vase with handles, pots, and pots
with one holder and two holders, “dekcha”, “xurma”,
“xurmacha” (types of household items), bowl, cup,

large flat dish, plate, tray, ‘“hovoncha-(type of
household items) and its copper handle”, “tutgichli
drushlak” “mantigasqon” (types of household items),
lid, copper basin, skimmer, incense bowl, cast iron
door ring; water and tea items: “oftoba, qumg’on”
(types of household items), bucket, kettle; items for
washing: hand washer with lid, basin, “tos, dastshuy”
(types of household items); items of horses and pets:
horse’s collar, bridle, horses, dog’s collars;
equipment of cosmetology: “surmadon” (box for
colour); Candlesticks: metallic candlestick; smoking
equipment: “chilim” (a kind of hookah); Writing
instruments: ink pot, pair of compasses, equipment of
drawing;  astronomical instrument: telescope;
Military equipment: an equipment for putting on the
top of the flag; bronze wvessels for military
expeditions constitute ethnographic collections of
this museum.

Majority of calligraphic items of The State
Museum of Temurids’ History consists of kitchen
utensils and water tanks.

The copper bowl in the museum collection (KP
81-1 / 2-1) dates back to the XVI-XVII centuries,
and its straightforward walls were tilted toward the
cascade and the bottom is round. The decorations are
arranged horizontally in the center of the container.
The outer part of the wall decorated a wide circle.
Two-leaved patterns are made of square trimmings.
Leaves are limited to small spots. In the lower part of
the circle, the flowers are drawn with patterns. It is
made using carving technique. This copper bowl was
presented to the museum by Sanobar Sultanova, a
collector from Tashkent in 1999.

Among the samples of the ethnographic
collection of the State Museum of Temurids’ History
there is a red copper vessel (KP 67-5), presented by
President Islam Karimov in 1998. The pot is related
to XIX century. This exhibit consists of heavy handle
and lid. The shape of the container is like pear, and
has a heavy conical platen. Plant-geometric patterns
were made by carving. Patterns were placed as arch
in the circle of the plant-shaped ornament.
Decorative ornaments have Arabic inscriptions.

One of the ethnographic exhibits decorated with
calligraphic art is considered “mantikaskon” (a type
of kitchen equipment which cook duplings on steam)
(KP 87-13) XIX-XX. The shape of the rectangle is
stored up to the middle of the “mantikaskon”. The
middle part makes image as tied. On the side wall of
the “mantikaskon” there is a handle. The handle is
curved on both sides and flat. It is attached with the
elegant ring with triangular shaped flowers. Only one
handle of the “mantikaskon” has been preserved. For
this reason, one of the attached rings has been
preserved. In the “mantikaskon” there is a tray which
can be put dumplings. It was round shaped with leaf
like holes. There are fixed rectangular handles. The
“mantikaskon” is largely based on herbal ornaments.
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This exhibit was presented by the ethnographer
Saltanat Siddikova in 2000.

The water container of the XVI-XIX centuries,
belonging to Bukhara school, located in the museum
collection (inv. 1458/7), is characterized by its riches
with decorations. The water container, tap and lid are
well-preserved. Made of yellow copper water
container are elegantly made and cut. Mainly
ornaments decorated with 6 edges. The lid is made of
red copper with a six-sided edge.

The flower bowl of the water flask extends up to
the top, handle is fastened to it. There is a lid on the
base of the handle. The mouth of the container
extends up to the bottom; the main part of the
container forms a shape that is a shape of a cut cone.
The body of the vessel is formed like hearts. Its main
part is a conical porcupine leg. The handle part is
attached to the base with a triangular pattern, and in
the upper part decorated with semi-circular leaves.
The handle is gently curved. The nose of the bottle is
finished with a six-leaf blossom. Calligraphic
patterns are primarily plant-like patterns and
geometric patterns are used on the cover lid. The
water tray covers all the surface of the container.

“Dastshuy” — (narrow-necked jug with long
spout used for washing ) (KP 5-9) is made of copper,
multi-core, eight-cornered base, mushroomed
shaped, eight-sided side walled. The container
extends from the base to the mouth. The lid is also
made of eight-edged, with carvings made of elegant
ornament. Each of the eight edges is embroidered.
There is a small six-leaf bouquet in the middle of the
tie. Herbal patterns on the side of the lid are made of
three leafy flowers. “Dastshuy” belongs to the XVII
century, made of yellow copper.

There are several types of buckets decorated
with different patterns in the museum. The bucket
provided by the collector Sanobar Sultanova (KP 87-
2/1) is made of red copper, the tiniest bleached
interior. It has a reel shape. The middle part is
narrow; the upper and lower parts are extensible. The
whole surface of the bucket is covered with patterns.
Top of the bucket covered with lid. The handle is
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heavy, shaped, attached to both sides. The handle is
finished with the patterns like leaf. The decorations
form the horizontal circle. The patterns include
vertical paths, semi-circles, and curls. The circle
pattern is made up of patterns like leaf. Medals are
made of zigzag patterns on the outside of the
container. The medallions are made of glass, like the
spatters of drops. This pattern is completed with
triangular shapes and patterns as fir tree.

Another bronze bucket (KP 87-2 / 2) also has a
spherical shape with a conical base. The bucket
which is belong to the XVI-XVII centuries was
presented to the museum by the ethnographer-
collector Saltanat Siddikova. The whole circle is
covered with patterns. The patterns are placed in a
horizontal circle, like the previous bucket. The pail is
finished with a swelled part which is planned to lid.
Ornaments have started from the swelled part. The
edges of the first circle are finished with a triangle
that reduces the appearance of the wave. The second
circle is made up of a half circle until the bucket. In
the main part, the ornament is decorated with oval
shapes of oval medallions. Among them there are
decorations in the form of flowers. Herbal patterns
are made up to the bottom of the bucket.

Conclusion

In summary, it is possible to say that the
majority of the calligraphic items preserved in the
ethnographic museum of the Temurids' History
Museum relate to later centuries. Metal objects,
widely used in public life, are not only articles of
everyday life, but are also examples of applied art
decorations. Metal objects are widely used in all
spheres of the people's lifestyle. In the daily life and
household there was great need for them. The great
need of metal goods in everyday life has resulted in
the art of decorating it from ancient times. Today,
samples of popular folk dances have become a rarity
in the collection of museums. Ethnographic
collections are important examples of people life
style, and their past.
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