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EXACT SOLUTION OF FRACTIONAL DIFFUSION EQUATIONS USING
THE VARIATIONAL ITERATION METHOD AND ADOMIAN
DECOMPOSITION METHOD

BoEof

Abstract: In this paper, variational iteration method, Adomian decomposition method and method of
separation of variables has been applied to obtain exact solutions of fractional diffusion equations. The new exact
solutions of these equations have been obtained. It has been shown that the proposed methods provide a very
effective, and powerful mathematical tool for solving nonlinear partial differential equations.

Key words: fractional diffusion equation, variational iteration method, Adomian decomposition method,
method of separation of variables, fractional partial differential equations, exact solutions.
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TOYHOE PEIIEHUE YPABHEHUA JTU®®Y3UN TPOBHOI'O ITIOPAJKA
METO/IOM BAPUAITMOHHBIX UTEPAITAA U METOJIOM PA3JIOKEHUA ATOMHUAHA

Annomayusn:. Memoo eapuayuoHHvIX umepayuil, Memoo pasiodxceus Adomuana u memoo pazoeneHus:
NEPEMEHHbIX NPUMEHEHbL O/l HAXOMCOEHUs MOYHO20 peuwleHus: ypasHenuti ouggysuu O0pobHozo nopsoka.
Tonyuenvi HoBble MoUHbIe peuteHus Smux ypagrernutl. Ilokazano, umo smu memoobvl AGNAIOMCA 3P PEKMUSHLIMU U
bonee MOWHBLIMU MAMEMAMUYECKUMY UHCIMPYMEHMAaMU 05 peuienus Ouh@epeHyuansHblX YypasHeHull 8 YaCMHbIX
HPOU3BOOHBIX OPOOHO20 NOPSIOKA.

Knrouegvie cnoea. ypasuenus ouggysuu opobHo2o nOpsoKa, Memood BaApUAYUOHHLIX UmMepayull, Memoo
pasznoxcenusi Adomuana, memoO pazoeieHus NEePeMeHHbIX, Ou@poepeHyuanivhvie YPAGHeHUs 6 HACHHbIX
npou3800HbIX OPOOHO20 NOPAOKA, MOYHOE pelleHuUe.

Brenenue. POOOTOTEXHUKA, HJIEKTPOMArHETU3M, dJICKTPOXUMUSI,
JuddepeHnnanbHple  ypaBHEHUST B YaCTHBIX u t.na. [3, 9, 15, 20, 22, 23]. Kpome orpaHUIeHHOTO
npou3BoaHbIx (JIYUII) npoOHOro mopsijaka HUIrparoT KOJINYECTBA 3TUX YypPaBHEHUMN, TPYJHO HaWTU UX
3HAYUTEIBHYIO pOJIb TIPH OIMMCAHHU MHOXKECTBa TOYHBIC WM TPUOMDKEHHBIC pemieHus. [loaToMmy
HEJIMHEHHBIX MPOOJIEeM BO MHOTUX 00JaCTAX HAYKH U HAXOXXJICHUE TOYHBIX HJIU MPHOJIMKCHHBIX PEIICHHUH
pa3paboTkax, TakMX Kak THIPOA’POMEXaHUKa, JAVUIl oueHp BaxHO, ISl 3TOTO MPEITOKEHBI
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HEKOTOPbIE METOMbI, YTOOBI PElINTh MX, HaIlpuMep,
MeTOoJ pasnoxeHuss Anommana [12, 21], meton
BapualMoOHHbIX wurTepauuit [1, 6, 7, 12], meron
npeobpasoBanus Jlarmaca [12], metox pasnencHus
[IEPEMEHHBIX [12], YIIPOILEHHBII METOJL
YKOpOYeHHbIX pasioxkenuii [2, 10, 11, 16-18], meton
sin-cos ¢ynkrmii [14, 21], meton tanh-coth dyrkimit
[13, 21], wmerom exp-pyukuuu [8], ™eTox
TOMOTOMUYECKUX Bo3mylneHuit [4, 5, 12, 21] u ux
pa3nuuHbIe MOIU(HUIMPOBAaHHBIE BapuaHThl. M3 HUX
METO/ BapuanMoHHBIX wnTepanmii (MBU), meron
pasnoxenuss Anommnana (MPA) u Meton pasneneHus
nepeMeHHBIX (MPII) mmpoko uCHoab3yI0TCS, YTOOBI
MOJYYUTh TPUOIKEHHbIE PEIICHUS JINHEHHBIX |
HENWHEHHBIX  Tu(QepeHInaIbHEIX  ypaBHEHUI
LEeNoro WM JIpoOHOro TOpsiAKa B HayKe H
pa3pabotke. B mamHHOH paboTe OSTH METOIBI
NPUMEHEHBI JUII HaXOXXJCHUS TOYHOTO pPELICHHS
HEKOTOPBIX  ypaBHeHHH muddy3un  apoOHOTO
TopsiIKa.

ITocTanoBKka 3axa4u.

Henuneiinyo quddepeHnnaibHyo ypaBHEHUIO
B YACTHBIX IPOM3BOJIHEIX JPOOHOTO TIOpSA/AKA B
obrem BHJIE MOKHO 3ammcarhb TaK
Lu(x,t)+ Nu(x,t) =q(x,t), rae L — nuneiinsiii, a
N — HenmHelHbIH omepartop; ((X,t) — aHanuTHYECKas,
a u(x,t) — HensBecTHas QyHKLHSL.

HexoTopble 0CHOBHbIC TOHATHS.
Jpobnvle npoussoonvie u unmezpanvt Pumana-
Jluysunns. Ilycte Q) =[a,b] - koHe4HBIH HMHTEpBaN

Ha jeiicTBuTeNnBHOM ocu R'. JpoOHBIe WHTETpAIBI
o b (meBoctoponnnit) u lg f (npaBocroponuuii)
PI/IMaHa-.HI/IyBI/IJ'IJ'IH nopsiaka ¢ (Rea > 0):
. 1 ; f(9)ds
Iax f (X) = o !
r(0!)!10(—5)l
« 1 % f(9ds
w ()= , (x<b),
i F(a){(f— X)"
gL [T _
T(a)a (x=¢&)"
=m£f(§)(d§) , O<a <l
3necs I'() — T'amma dymxnms Oitnepa. C

(x>a),

Y4EeTOM  MpeIbIAylUe  JpOOHBIC  TIPOU3BOJHBIE
Pumana-JInyunss D f wu  Dgf  nopsmka
a (Rea>0):

oz o0={G J['” e

F f(e)de
. ( é;)lJra n’'

n=[Rea]+L x> a),

owro=[ G It 5 5

T f(£)de (n=[Rea]+1 x<bh),

( 1+an’

rie [Rea] nenas 4actb Re . OcHOBHBIE

(bopMysbl  TPOM3BOMHBIX W HHTETPAIOB  UIs
IpOOHOTO TOPsAKA:

DZ (uv) =u“v +uv®@,
12D% f(x) = f(x) - F(0), O<a <1,
12Uy = (uv)| 1Zuv(®.

Dyuxyus Mummae-Jlegprepa. DyHKIUS
Murtrar-Jlepmepa [3, 9, 20, 23] 3amaercs Ha
MHOJKECTBE 3HAYEHUI KOMIUIEKCHOTO apryMeHTa Z C
MOMOIIEI0 OSCKOHEYHOTO psa M 3aBUCHT OT ABYX
mapaMmeTpoB a U [

E.s(2)= Z

,aeR,, feR, zeC.
F(ﬂ+ a)’

Ecmn o= =1, Tto npuseneHHas Qopmyna
ompenenser BKCHOHeHLII/IaJIBHYIO cpyHKumo e’

Eu(2)= r%r(u n %W

Oynkius Murrar-Jlediepa urpaer BakHYIO
poJb B pelmeHHH UHTEerpo-auddepeHnnantbHbIX
YpaBHEHUH HELIEIIbIX TIOPSIKOB. MHorue
CrelaibHble (QYHKIUH MOTYT OBITh BBIPa)KEHEI
yepe3 ¢(ynkuuu Murrar-Jledaepa ¢ paznuyHbIME
napamerpamu. K TakuMm (yHKIUSIM, B 4acTHOCTH,
OTHOCSITCS TUIEPOOJIMYECKUE CHUHYC M KOCHHYC,
¢hyakunn Musnepa-Poca, PabotHoBa 1 1ip.

AJITOPUTM  pellleHHsI  3a/la4d  METOAOM
BapHALIMOHHBIX HTePaLMii.

Henuneiitnyro nuddepeHanbHyo ypaBHEHUIO
B YaCTHBIX IPOM3BOTHBIX B OOIIEM BHIE MOXKHO
samucars tak LU(X,t)+ Nu(x,t) =q(x,t), roe L —
nuHeiHbl onepatop; N — HenuHeWHbIl oneparop;
q(x,t) — amamurmueckas ¢yHkmus; U(Xt) -
Hen3BecTHas ¢yHkuus. [lo wmpero BapuanmoHHO-
UTEpAIlMOHHOTO  MeToAa [12]  uTepalnuoHHYIO
PELICHUIO 3TOT0 YpaBHEHHsS MOXKHO —3aIrucaTh
CIIeyIOIIee COOTHOIIEHHE

u,,(x,t)=u_(x1) +j/1(t, s)[Lu, (x,8) +

+ N0, (x,8)—q(x,s)]ds, n>0,
rac 2« — MHOXKUTEIIb HarpaH)Ka; Gn — BapHaHPIOHHBIﬁ
wien, T.e. O U, =0; uy(x,t) =u(x,0)+Uu, (X,0)t +....

OxonuarenbHo umeeM: U(X,t) = limu, (x,t).
n—o
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AJropuT™M  pelieHMs  3aJaYd  METOAOM te 2a ]
pasioKeHHsl AJIOMHAHA. u,(x,t)=|1+ + sinx;---3
Henuneitayto nuddepeHnnatbay0 ypaBHEHHIO I+a) T'(+20)
B YaCTHBIX IIPOU3BOJHBIX IIEpEHUIIEM B BUIC Ntk gin x
= _ u (x,t)= — - ~ WUTnO
L) =g -Nuxt). e L =2
mubdepentabHbi OHepaTop; L TouHoOe peleHue 3a1aun:
MHTErpajibHBIA omeparop. [IpuMeHeHne oOpaTHOTO u(x,t) = limu_(x,t) =
orepartopa K 3aJJaHHOMY YpaBHEHHIO: ’ now NN
u(x,t)=f(xt)- L‘I[Nu(x, t)]. OcHoBHas uges MPA n % sinx —sinx-E, (t%)

9TO COCTaBJICHUE (PYHKIMOHATBHOE ypaBHEHHUE BHIA
u(x't) = Zun(x,t) . Orcrona uMeeM peKyppeHTHOE

n=0
cooTHomieHue Bua [12]:

(1) = F(1); Uy =—L*[Nu, (x.1)],

n>0.

Ipumep 1.

TpeOyercs  TOYHO  pemiath  CIIEAYIOIIYIO
CMEIIAHHYIO 3a7ady Uil OJAHOPOJHOTO YpaBHEHUS
mudpy3un IPOOHOTO opsiaKa METOJIOM
BapuanMoHHbIX  utepauuii  (MBU), wmeromom
paznoxenuss Apgommana (MPA) wu  meroaom

paznenenus nepemennsix (MPIT) [12, 19]:
Dfu(x,t) + D2u(x,t) =0,

1)
O<a<l 0<x<urm t>0,
u(o,t) =0, u(mx,t)=0, 2
u(x,0) =sinx. @)
1) Tlo wumeto MBU wumeem dopmyry
npuGIIKeHHoTo permenus 3anayn (1)-(3):
1
B =u, (xt .
un+1(x ) u (X )+F(1+(Z)
0 3"U, (x,€) | 9%0,(%,¢) «
| AL, n n dé)~.
g ( f){ Y T (d<)
3nece A(t,£) - MHOXuTEnb Jlarpamka, a s
CTAIlMOHAPHOTO CIIydast " AL, ) -0,
o0& it
1+ A(t, 5)‘@ =0 u oTCIOIa  UMeeM
A, &) =-1.
1
u x,t)=u (xt)— .
n+1( ) n( ) 1_,(1+a)
tou, (x,&) 0%, (x, u
J' n(a §)+ (2 5) (dg) .
0 o0& OX

Pesynbrars! npumenss MBU:
Uo (X, t) =u(x,0) =sinx;

u, (x,t) :{1+ t }sinx:
I'l+e)

=lim
w31+ Ka)
2) st MPA umeem dopmyity prOIHKEHHOTO
perenus 3agaun (1)-(3):

12Dfu(x,t) =—12Du(x,t) =

1 1 0U(E)
(1+a)J; ox? (@9

Io unero MPA: u(x,t) = Zun(x’t) =
n=0

u(x,t) =u(x,0)—r

Uy (X, 1) + U, (X, 1) + U, (X, 1) +... =Sin X — o) .

28+ 8) +ua (x, )+ 2)

0

a

u,(x,t) =sinx; u,(x,t) = sinx;
NER) (D=
2a
u,(X,t) = ————sinx;---;
() I1+2a)
u,(X,t) = ———sinx uT.a.
I'l+na)

TouHoe pelienne 3a1a4n:
u(x,t) =uy (X, t) +u, (X, t) +u,(x,t) +..=sinx-
ta t2a
11+ + +.
I'l+a) TI'(l+2a)

3) Ilo uapero MPII umeem:

u(x,t) = X(x)-T(t).
BEIpaKeHNE K ypaBHEHHIO (1) nMeeM /Be ypaBHEHHS
Buza [18]

} =sinx-E_(t%).

TloncraBiussa 3TO

T@O.X=-X"-T =

T® X"
=— =A=const.
T X
OTCIOIla noJIy4um CHICKTPAJIbHYIO 3aJa4vy:

X"+ X =0, X(0)=X(x)=0.

IMpu A >0 umeem

X (x) =acosJAx+bsinvVAx, X(0)=0 u
X(7r)=0 = X, (x)=sinnx,neN, a bropas
T -0, =0=T,=C,-E,[n").

Oobiee pemenue ypapaenue (1) u (2):

u(x,t) = icn . Ea(nzt“)-sin nx,
n=1
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a u3 ycnous (3) umeem 2 -1
. 3 ) t) = arzy) ul .
u(x,0)=sinx=>%.C, -sinnx, = Up (X,1) = I
n=1
= C,=1, C, =0, k=234,... 2 1 ke
n ar t . X
Tounoe pelenye 3ajaum: 11— Z{— (I_) - b} m SInT
u(x,t)=sinx-E,(t*). k=0 Ra
OyHKIHR Ea (ta) SKCIIOHEHITHATBHO U T.4. TOUHOE pelleHue 3a1a4u:
BO3pacTaromias. C YBCINYCHUEM 3HAYCHUSA (04

3HaueHWe HTOM (QyHKIMH yOmBaer. B wactHOCTH,
ecmu =1, 1o BMecto ypaBHenue (1) momyuum

YDPaBHEHHE  TEIUIONPOBOJHOCTH M €€  TOYHOE
petenne nmeet Bua U(X,t) =€'sinx.

Ipumep 2.

TpeGyeTcs TOYHO  pelaTh  CIEAYIOULYIO

CMEIIAHHYIO 3a/1a4y JUIsi HEOJHOPOIHOTO YPaBHEHHS
b dysun gpobroro mopsinka MBU u MPA [12]:
a 2
U _ a2 u(>:,t) —bu(x,t) +sin %,
ot” oX |
O<a<l 0<x<lI,

u(,t)=0, u(l,t)=0, u(x,00=0 4

1) To wumeto MBU wumeem dopmyry
NPUOIIMKEHHOTO PelleHus 3a1au (4):

U, (%, &)
I(é){ e

Up (1) = U,y (X, 1) +

F(l
2M+bu 2 (X&) —sin }(dg)a
ox*

3mecs  A(t, &) a jana

- MHOXUTCIIb J'IarpaHma,

raE)| _y,
o |,

=0 u orcrona umeem A(t,&) =-1.

1 jferuxe
Tl+a)s| 0&°

2M+bu (X,&) —sin }(dg)“

CTalMOHApHOTO ciryvdas

1+ A(t,8), ~

Upa (X 1) = U, (X%, 1) =

Pesynbrars! npumensas MBU:

Uy (X,1) =u(x,0)=0; u,(x,t) =

a

t . TIX.
—Sin—:
I'd+a) |

bl
Il+a) |1 rl+2a) | |

u,(x,t) = [M) +b
S ra+a) [ ra+2a)

2 2 3a
ar t . 7IX
+|| =—1| +b| ———}sin—/7—; ....;
K | j } I'(l+3a) |

u(x ) = limu, (x.0) - {(al—”j R b}l |
Lo e

2) st MPA umeem dopmyity prOIMKEHHOTO
penienus 3aa4u (4):

'&[aau(x’t)j = '&[azazu()z(’t)—bll(x,t) +sin”XJ
oX |

e
- sin@+
l+a) |

1 I[a 0° u(x ¢)
ra+a) ox

= u(x,t)=

bU(X,e”)j(di)“-

o unero MPA: y(x,t) = Zun(x,t) =

n=0

te . X
sin—
F(l a) |
: T{az62(u0<x,:)+u1(x,§)+...)_

Uo (X, 1) + U, (X, B) + ...

Tl+a); P
—b(uy(x, §>+u1(x.§)+---)](d§)“;

. 7X .
Up (X, 1) = F(l )smT,

U(X t):-(aﬂ-j +b Lsinﬂ;
o I Tr+2a) |

u (X t)= (Mj2+b ZLsinﬁ'm;
2 | r@+3a) I’

un(x,t)z{—[aﬁjz—b} " e ow
| rna) |

1.11. TOuHOE pelieHue 3a1aun:

u(x,t) =u, (X, t) +u, (X, t) +... = Kalﬂj + b} .

2
.{?-—Ea{[—ﬁefrj —b}t“]}sn1ﬁx_
Ecmu o=1, To BMecTO ypaBHEeHHE (4) MOTyInM

YpaBHCHHUE  TCIUIONIPOBOAHOCTH U €€ TOYHOC
pCHICHUC UMECT BUL
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2 -1 u(x,y,z,0)=sinx-siny-sinz =
ar
U(X,t):{(lj +b:| . 0 O ®© A A A
= Ez_lp%cnmp -sinnx-sinmy -sin pz =
2
-91—exp _(a”j —bt Sinﬁ_ Ci = l'CnmpZO m=#lLn=lp=l
| | TouHOe peleHne 3ana4H:
Tpumep 3. u(x,y,zt) = Ea(—4t‘”)-sin X-siny-sinz.
TpeOyercss  TOYHO  pemiath  CIIEAYIOLIYIO 2) Ilo wumeto MBU wumeem dopmyry
CMEIIAaHHYIO 3a/a9y IJIsl OAHOPOJHOTO TPEXMEPHOTO npuOITIKeHHOro pemenus 3aaaun (5)-(7):
ypaBHeHuss ud¢dy3un apobHoro mopsiaka MPII, unﬂ(x y,z,t)=u,(X,Y,2,t)+
MBU u MPA [12,19]: t )
o"u(x y,z,) _ Qu(x,y.zt)  *u(xy.zt) [ A 8 u(x,y,2,6) _
ata aXZ + ayZ r(1+ ) 0 aéa
_ QU (xy,2,8) M0, (xY,2,8)
2 2 2
w uxy.zt), () o 2
z U, (x,y,2,E)  ~ p
0<a<l 0<xy.z<m t>0 AR CER
u(O, y’z’t):u(ﬂ’ y,z,t):O; 3nece A(E) - mHoxwurens Jlarpamka, a it
u(x,0,z,t)=u(x, 7,2,t)=0; 5 4(E)
u(x, y,0,t)=u(x,y,7,t)=0; (6) CTALMOHAPHOTO  clysas 655 =0
u(x, y,z,0)=sinxsinysinz. ©) &=t
1) Io nnero MPII umeem: 1+ /7~((:E)|5:t =0 u orcrona mmeem A(5) =-1.
u(xy,2,8) = X(9)-Y(y)-Z(2)-T(t). o :
[oxcTaBiisiss 3T0 BhIpaXXEHUE K ypaBHEHHIO (5) Una (XY, 2,1) = U, (%, Y, 2,1) = rl+a) '
nMeeM O}IHO ypaBHeHI/Ie BHUOA t o o~
XYZT ) = XYZT + XY 'ZT + XYZ'T - XYZT .I{a Us(X.Y:2,6) 07U, (X ¥:2:6)
T(a) X" y" z" 0 65 OX
+l=—+—+—=-A—pu—-v=const ~ ~
T X 'Y 'z Hov L0, (0 y.2,8) %0, (xY.2,8) |
U TPU CIIEKTPAJIbHbIE 3a/1a41 oy? oz°

X"+ AX =0, X(0)=X(7)=0;
Y"+uY =0, Y0)=Y(x)=0;
Z"+vZ =0, 2(0)=2(z)=0.

A, 4,0 > 0, Homyaum CIIELYIOIIHE
pesynbrathl: X (X) =&, cosvAX+ b, sin Jax,
X(0)=0u X(7)=0 = X, (x) =sinnx, ne N;
Y(y)=a, cos\/;y+bzsin\/;y,
YO0)=0uY(7)=0 =Y,(y)=sinmy, me N;
Z(z)=aacos\/;y+b3sin\/;y,

[Ipn

2(0)=2(7)=0=Z,(z)=sinpz; peN;
T+ (@+n*+m?+ p*)T,  =0=
T () = Comg E, [(-1— 1% —=m? — p?)t* |

Obee pemienue 3anayuu (5) u (6):
vaZt zzzcnmp a[ 1_n2_m2_p2)ta]'
n=1m=1p=1
-sinnx-sinmy -sin pz.
W3 ycnosus (7) umeem

+0,(xy,2,9)[d&)”.
Pesynbrarsl npumensas MBU:
Uy (X, t) =u(x,0) =sinxsinysinz;

u (x,1) :[1— F(ft+ a)Jsin xsinysinz;

u2(x,t):(1— 4, et J
I'l+a) T'(l+2a)

-sinxsinysinz; ...;
u (x,t l—Lsmxsm sinz U T.I.
()= Zr(1 +Ka) y
TouHOe pelieHue 3aJauu:
u(x,y,z,t)=limu,(x,y,zt) =

= Ea(—4t“)-sin x-siny-sinz.
3) st MPA umeem dopmyity mprOIMKEHHOTO
pewenus 3anauu (5)-(7):
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L[ 07u(x,y,z,t)) L[ 0%u(xY,zt)
It =l +

ot aXZ
. azu(x, >2,, z,t) N aZU(x, )2/, z,t) —u(x,y, Z,t))
8}/ oz

= u(x,y,z,t)=sinxsiny5inz+m'
j(aZU(X Y, Z, §)+8 u(x,y,z, é)

0 ayz

CTUEALD sy, e

o HIeIo MPA:

u(x, y,z,t) = Su, (x, y,2,t) =
n=0

Uy (X, Y,z,t)=sinxsinysinz;

a

4
I'l+a)
6t
uz(x,y,z,t)=msmxsmysmz,...,

u(xy,zt)=-— sinxsinysinz;

u,(x,Y,z, t)—usinxsin ysinz HT.JL.
I(+na)

TouHOE penieHMe 3a1auu:
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«AKKEJIEH» B 7JKU3HU 1 TBOPYECTBE KA3AHTI' AITA

Annomayus. B cmamve paccmampugaiomcs geromen mpaouyuoHH020 UHCMPYMEHMANLHO20 HACTeOUs.
3anaonoco Kaszaxcmana - yuxn 0ombposvix Kioes «62 Axowcenen»,  yciodus @QYHKYUOHUPOBAHUE YUKIA,
npeonasHauenue Kioes AKoicenen 6 JHCUHU KA3axcko2o Hapooa. H3yuenue dcampa axoicenen cmasum 3aoauy
onpeodenenus: Cmunegvix ocobennocmel Kioes 6 meopuecmee Kasaneana.

Knrouesvle cnoga: xiotiwu (HapoOHlll KOMNO3UMOpP), MPAOUYUOHHAS WKONA, KYIbIYPHOE HACTeoue, UCIOpUs.
00MOPOBOU Mpaduyuy, My3bIKAIbHBLU HCAHP, Mapmuvlc( UHCMPYMEHMATbHOe COCMA3AHYE)

Introduction

BriepBele B Ka3aXCTaHCKOM MY3bIKO3HAHHE
TEMOW HAy4YHOTO MCCIEJOBAaHUS CTal0 TBOPUYECTBO
HapoJHOTO KoMmIto3uTopa-kioimu Kaszanrama (1854-
1921). McTOYHMKOM H3Y4CHHUS SBISIOTCS MaTEPHAIIBI
nmoneBbix pabor B Illamkapckom, baiirannHckowm,
OmickoM  paifoHax  AKTIOOWHCKOW  oOxacTw,
SKCIIEAUIMA B poccuiickuii ropox OpeHOypr, a
taxke B ropoaa Hykyc, Takusramn u Koneipat, aysbl
Vmicait, VYpre, Payman MoliHakckoro paiioHa
pecnyonuku KapakanmnakcTan 1mo cOopy CBEJACHHH O
JKU3HU U TBopuecTBe KroWmu Kaszanrama. M3 64
HaIuX nH(pOpPMaTOpOB - YYEHHUKOB u
rmocjenoBareleil KoWmu — 39 dYemoBek 0co000
OTMEYAIM M pacCKa3blBAIM O TapTbiCE MEXIY
JIEBATHI0 CHJIBHEHIINMH IOMOPUCTaMH KakK CaMOM
BXHOM  coOblTvm B xu3HWM  Kasadrama.
OKcneuInOHHbIE MaTepHabl MI03BOJIHIIN
OTpENeNnTh  BpPEeMS  TPOBEACHHA W HMEHa
y4acTHHMKOB. TapTsIc ObUI OpraHn3oBaH A3nOepreH-
xaHoM B Kownslpate (HbIHE ropox B KyHrpan B
Kapakanmakcrane) B 1878 romy. VYcimoBuem
coCTsI3aHUS OBUIO WCIOJHEHHE ILUKJIA KIOeB «62
Axokenen». TapTeic cTan HEOpIUHAPHBIM COOBITHEM

Va1 Jlana — Benukod crenu: B COCTSI3aHUHU
BCTpPEUANNCh JICBATH YK€ MPU3HAHHBIX AOMOpPHCTOB
rkoHna XIX Beka Torb30ait n3 poga Annm, Pax u3
pona lomumter-TabeH, [lykenbait u3 poga TaOwH,
Masnxe u3 poaa Kapaxon-Tabe, EMOepren u3 pona
Topr-kapa, Tapnan u3 pona Kabak, Koxait u3 pona
Kapabac, bepukanmn u3 pona Enubait n Kazanram u3
pona Illaneimkeinsl. Yensimas, yto B KonsIpate
MpoBOAWTCA OOJIBLION TapThic, Ha HErO CTalH
CTEKaThCsl JIFOIM CO BCEX OJM3 JISKAIIUX OKPYTOB.
[loueTHBIMM TOCTAMH TapThiCa CTaJd HW3BECTHHIC
aKplHBl M 3HAMEHHWTHIE KIOMIIM akcakaisl Topern,
Opsin6aii, Kanansi-rope, Kaparoc-Aiimaramoer.

Materials and Methods

TapTeicel — 1OMOpOBBIE COCTA3aHUS OBUIH
[IUPOKOE PACIPOCTPaHbl B MY3BIK&JBHOM OBITY
Kazaxckoro  Hapoga [1, ¢.25].  Tapreichl
NPEICTaBISUIM JPEBHIOKD (HOPMY MY3HIHPOBAHUS U
«BXOJWIIM COCTaBHOIM 4YacThi0 B OOIIyIO MaHOpaMy
COCTSI3aHMIl, KOTOPHIMH Oblla NPOHW3aHA JKH3Hb
KoueBoro obmiectBa kazaxoB» [2, €. 153]. B
HCTOPHYECKOM MPOLUIOM B HPOBEIEHHE OOJBIINX
Npa3IHeCTB, CBaJeOHBIX TOEB, MTOMUHANBHBIX acOB
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BCerJla BKJIIOYAIM HAIMOHAJBHBIC WTPUIIA: KOHHBIC
CKauku — 6aiiey, OOprOYy BCaTHMKOB Ha JIOIIAIAX —
aydapvicnak, COCTS3aHHA B JIOBKOCTH KOKNAD,
JDKUTHTOBKY — mytime, Kymic any, CTpensOy u3 jyka
— oicambur  amy, O0OpeOYy — Kypec nanyamos.
HarnmoHaneHbIe UTrpHIa paCCMATPHUBAIICH Ka3aXaMHu
HE TPOCTO TIOATOTOBKOW K COPEBHOBAaHUSIM Ha
TOPXKECTBaX, a CIYXWIA CII0OCOOOM BOEHHOTO
obyuenust [3, €. 196-205]. Bce ydacTHHKH
COpPEBHOBaHUI1 BHICTYMAI OT IMEHH CBOHUX POIOB H
aylnoB, MO3TOMY OHHM Heciau B cebe 0oeBOil myx
mpeaKoB-0aTeipoB. brmaromaps TakuMm cOCTA3aHMAX
TEePOMUCCKUA JyX NepefaBaics OT IOKOJCHUS K
MOKOJICHHIO, YBIIEKast 32 OO0 MOJIOACKb.

Ho coOpaBmmiics Ha mnpa3gHecTBA HapOX
HHTEpecOBajia HE TOJBKO 0opbba, JyXOBHBIM
IEHTPOM BCEX TOCB OBLTH BBICTYIUICHHUS aKBIHOB H
KIOWIIM B alThicaXx W TapThicax. B TpaguumoHHOM
Ka3axCKOM OOIIIeCTBE BBINIE BCEX BUIOB HCKYCCTB
LHCHUIIKCh CIOBO W My3blka [4, C. 57]. CrnoBom
MOKHO OBUIO BO3BBICHUTH 4EIIOBEKa, CIIOBOM MOYHO
OBUTO ero YHH3UTh W YHHYTOXWUTh. Eciam B
CJIOKUBILEHCS CUTYallud CTOPOHBI HE MOTJIH IPSIMO
BBICKa3aThb CBOE€ MHEHHE, TO HEPEIKO KIOil Mor
BBIPa3UTh OTHOLICHUE K MPOUCXO SIIIUM COOBITHSIM.

TapTbICchl OBLITH npodeccnoHaTbHBIMHI
COCTSI3aHUSAMH, Vy4acTHE B KOTOPHIX IPUHUMAIH
MY3bIKaHThl pa3HbIX pojoB. Kroitmm Opan Ha ceOs
BEICOKYIO OTBETCTBCHHOCTh, BeIb Ha KOH OBLIO
MOCTABJICHO HE TOJILKO €ro MMs U JIOCTOMHCTBO, a
OTCTamBallaCh 4YeCTh BCEro poia. TapThic Kak BU
COCTSI3aHUs nmen CBOM crenuduyeckue
ocobenHoctd. AMaHOB b. B cBoeM wHccieqoBaHUM
OTMEUAET, YTO «IOMOpPOBBIE TaPTHICH, HCXOAS H3
CTETICHHU CIIOXHOCTH 3a]1a4, AEJATCS Ha TPU BHJA:

1. TapTRIC, B KOTOPOM IEMOHCTPHPYETCS
UCIIOJIHUTENILCKOE MacTePCTBO;

2. TapTeIC, B KOTOPOM JIEMOHCTPHPYETCS
KOMITO3UTOPCKOE HCKYCCTBO;

3. TapTteic, B  KOTOpPOM JIeMOHCTpAIMs
KOMIIO3UTOPCKOTO ~ MacTepCTBa codeTaercs ¢
IMOKa3oM HMCKYCCTBA MHEMOTCXHUKU Ha IPUMEPE
3aIIOMHHAHUS KIS TIOCIE TIEPBOTO €T0 MCIIOTHEHUSD)
[2, c.158].

[TockonpKy 00s3aTeNPHBIM YCIOBHEM TapThICa
B Kownripate 0put0 mcnonueHue «llukima AxxeneH»
n3 62 Ki0€B, TO BBICTYIUICHHUS AEBATH 3HAMEHUTBHIX
KIOWITN JTOJDKHBI OBUIH TPEACTABISTH COCTSA3aHHE
JIBYX TIEPBBIX BUJIOB: COCTSI3aHUE B
HCTIOJTHUTEIECKOM U KOMITO3UTOPCKOM MacTEepPCTBE.

Hukn koeB «62 AKelIeHa» CIyXKWI B
3aIaHO-Ka3aXCTaHCKUX obmacTsx ITKOJION
MactepcTBa. TpajWIMOHHAs CHUCTEMa BOCIIMTAHUS
«Ycra3 - makupt» B 3amagHoMm Kazaxcrane
BKJIIOYana oOs3aTeqbHOEe OOydYeHHE KIOSM JKaHpa
«AxkeneH». MacTtepoM CYMTAIM  TOJBKO  TeX
JIOMOPHCTOB, KOTOpPBIE 3HAJIM M MOTJIM HCIOJHHUTH
BeCch LUKJI KioeB. lloaTomMy B penepryap Bcex

m3BecTHRIX  KioMmu  XIX-Haw. XX BekoB ObUIH
BKJTIOUEHBI KIOU «AKKEIICH.

Uucno "62" y Ka3aX0B CUHUTAETCS CaKPAIHHBIM.
B crapuHy UMK KIO€B HEpPEOKO HazbBaIH «62
TaMBIPIBI AKKEICH» — «AKKENIeH U3 MECTHACCATH
JIBYX BEH», TaK KaK BEPWIH, YTO Yy 4YeloBeka 62
KPOBEHOCHBIX cocyna. Kak ormedaer baxTeiranuena
J., «ipeBHee 3HaHWE O IIECTHICCATH JIBYX
JKH3HE0OeCIIeUMBAIOLIMX IIEHTpaxX 4YeloBeKa (TaMbIp)
UMEET MECTO W B CHCTEME THOETCKON MEIUIMHEI
«WKyT-mu», TA€ B OCHOBE 370POBbS UeEIOBEKa
JISKUT PaBHOBECHE TOPSTUETO M XOJOIHOTO BETpa U
JICHCTBUE WIECTHICCATH IBYX TOJIOBHBIX I[CHTPOBY»
[5, c.12]. B ka3axckoi Tpaaullui TaKUMU >KU3HEHHO
BaXHBIMH LIEHTPaMu ObLTH 62 mamsip.

3eMHOM MyTh YeI0BeKa UCUUCISUICS MAThIO 12-
JETHAMH MYIIENSAMH, KOTOPBIM COOTBETCTBOBAIH
mubper 13, 25, 37, 49 u 61, NOCKONBKY Ka3zaxu
MEPBEIM TOJOM JKH3HH CUYHTANA BHYTPHYTPOOHBIH
Mepuoj, Korja MaTh Hocwia peOeHka. 62 rof
OTKpBIBAJI BpeMsi OJlarofaTHOW OECKOHEYHOCTH,
KOTOpOe OBLTO JapOBaHO YEIOBEKY OOTOM: OJHHAM 3a
MPONACHHBIN MPaBeqHbIN MyTh, APYTUM JaH CPOK Ha
BO3BpalllecHHE HAKOIUIEHHBIX NoNroB[YceH-tope]. C
9TOTO BO3pacTa aKcakallbl IepecTaBald BECTH CUET
BPEMEHH B JKU3HHU YEIOBEKA.

K coxanenuro, HaM HE yIAJIOCh BCTPETUTHh HH
OJIHOTO KIOMIIIH, 3HAOIIETO BeCh UK. OIHAKO MBI
ObLTM 3HAKOMBI ¢ akcakaioM b.bamen6aeBrim (1909
- 2000), koTopsIit poxkuBas B OKTSOpPECKOM pailoHe
B aynme Ilobema AxtioOmHCKOH oOnactn. OH
MOATBEPAMI, uTO caM BeTpedancs B 1928-1930 romax
¢ TOMOpHUCTaMH, UCTIOJHSABITUMH BeCh UK. OIHUM
OBUT BBIJAFOIIUIICS aKcakai-ToMOpHCT APDKaphIK U3
poma JKeked, BTOpPBIM — MOJOJOH CBIH Oas
Mongaranu Bepkammynsr u3 pomga Emubaii, KoTopbrit
B 1928 romy oTmanm Mosioforo KoHs 3a oOydeHue
KioeB 1mmkiIa «62 Awkemen». B 1933 romy
Monnaramu  ymep ot Tronona. b.bamrentaes
BCIIOMHWJI ~ eme 1OByX jgomOpucroB.  Tiexemr
TaliiieyoB 3Han mHorue kiou Kazanrama u YceH-
TOpe, a AKKEICHBl B €ro HCIOJHEHUHU <JIFIIUCH
pexoit». Kroitmm YKopren6ait m3 Horaiickoro ayma
He Bujen KazaHrama, HO y4ywics y €ro y4eHHKOB
Konakbas u Avtmn. K coxaneHnro, B UCTOPHUIESCKUX
KaTaKJIM3MaxX KoJulektupuzaruu 1927-1933 ropos,
penpeccuii 37 toma, B BoiiHe 41-45 TOHOB BCe
morubmu. Bo3MOXXKHO B CTEHNHBIX [IIyOMHKAaX
OCTaBAIMCH TOCIEIHNE 3HATOKM BCErO IHKJIA KIOEB
«AKKeleH», HO B COBETCKOE BpEMS MX HCKYCCTBO
ocTajioch He BocTpeOoBaHbIM. Tak k cepenuHe XX
CTOJICTHSA obopBanack MIPEEeMCTBEHHOCTh
KpynHenmen HHCTPYMEHTAIbHON TpaJuLIUuU.
COXpaHWIHCh Pa3pO3HEHHBIE KIOM  «AKKEIeH»,
OOJIBITMHCTBO W3 KOTOPBIX SBIISIOTCS aBTOPCKUMH
MIPOU3BEACHUSAMH HAPOJHBIX KOMIIO3UTOPOB-KIOUIIIH.

Tenmeppr MBI MOXXEM KOHCTATHPOBATH TOJBKO
HECKOJIBKO OUEBHHBIX (PaKTOB:
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— LUK OTKpBIBaJcs KioeM «Krol MIaKeIpraIma
Arxokenen» - «Kriol, co3bIBalOImMN  AKXKEICHBD».
Crapble JOMOpPHUCTBI TOBOPHWIIM, YTO TIEPBBIH KIOH
Hepeako HazbiBau «Kroit 6ace win «Kotr 6acuib
- «Kro#i — Hauano Bcex Hayanmy, «Kiol — Boxak
KapaBaHay,

— CoIepKaHUE BCEX KIOEB AKKEICH ObUIO
CBSI3aHO C JKCHCKUMH 00pa3aMH M OTOXKIIECTBISIIOCH
C TIOHATUAMH KpacoTa, HU3AIICCTBO, I'palusd; KIOU

AxokesrleH oOnamaii 0coOOM CHJIOH BO3JEHCTBHA,
OYIOPaXKUIIK KPOBb, TABAJIA SHEPTUIO JIFOOBH U CHITY
MOJIOZIOCTH;

— CTpyKTypa IHKIa «62 AKkeleH» oTpaxana
BpeMsl, KOTOpPOE IO TPAJAUIMOHHOMY KaJCHIApIO
COCTaBJISIET OCHOBY JKHU3HEHHOTO [HWKIAa ©3 5
mymeneir [6, ¢.82]. Kaxmoit Bo3pacTHOW rpymime
COOTBETCTBOBAIM KIOH, MEPENAIONINEe OCOOCHHOCTH
s)eHckoro xapakrepa (Tabm.1):

Taoauna 1

KanenpapHasi ocHoBa HuKJIa «62 AKkeneHn»

Bpema srcusnu uenoesexa Kwou «Axocenen»

MePBBIH 1-12 JIETCTBO "Tentex Aroxenen" (Parosuuya),

MYILENb JeT "Mourenex Axxernen" (Kpyeosot Axocenen)

BTOPOH 12-24 moisonocts | "Kbi3 Axkenen"(Axorcenen Odegywika), "Ixurut Axokenen", "BypanGen

MYIIENh rona Axokenen " (Touxuti cman), "Kepbes Axxenen " (I payuosnas Axocenen),
"Cunait can Awxenen " (Jlackarowui Axocenen), "bynbyn Arxoxenen"
(Conoseti Axoicenen), "Konwnn amap AxxeneH" (Axocenen nooHumaiowuil
Hacmpoenue)

TpeTuit 24-36 3peNoCTh "Coiman Axokenen" (Ilasa Axowcenen umu JJocmoiinas — yeasceHust),

MYIIENhb JeT "Cpipba3  AxokeneH" (Benuuasaa Axowcenen), "Cepmep AroxeneH"
(Booxnosennas  Axoicenen, Tlopwis), "Jlomanarmaii  AxkeneH"
(Kpyeosopomur sicusnis)

YeTBEPTHII 36-48 3penocTh "Kupan Oen Axxenen" (Heenywasca noacumuya), "Tyhnek AxokeneH"

MyILENb JeT (Hacnausaiowuticss Axoicenen)

MATHII 48-60 CTapoCTh "Kapu Axoxenen" (Cmapas Axocenen), "lllan Axxenen" (Cmapux

MYIIENhb JIeT Axoicenen), "Wangupum Axoxenen" (Mcmexarowue cunbt)

B pabore KwigpipbaeBa  Xamxu-Mypara cobvimust. T1o00OHbIE YUKTLL MOJCHO 6ObLIO Dbl

«CHuKBIpIBI ca3 CeIpHapel»y — «TatiHbl 80MUEOHbIX
Menooutl» PacKpbIT OCHOBHOW MPUHIIMI UCTIOIHEHHS
nuKiIa «62  ArkeneH». ABTOp  HCCIICIOBAHHS
OTMEYaeT, 4YTO MaHrucrayckuii kroimm EcOail, B
penepType KOToporo ObIIO HeMano AKXKEJICHOB,
UCTIOJIHST MX, 00beanHsst Kak «OIMH AKXKeIeH»:
«Ec0aii 9-12 xyitny KoChIN offHaraHaarsl Kyiau oup
kol gem ecenrtereH. OChIHDa OWp LWKIABI KyH
«bup Axkenen» pnereH kyd xopinemi.. Conna,
JKammel aTel Oup ne, Oommmaepu >KeKe-Keke Oup
OKHMraHel Owiaupeabl ekeH. MyHBIH ©3WH opoup
TapaylaH KypajiraH MY3BIKaJBIK II03Ma Jiece [ie
Oonrannaity [7, ¢.46-47). (Ecbait ucnonnsn cpazy 9-
12 kroes, HO cuuman, ymo oHu NPeoCcmasiaom OOUH
o0bpa3z. Omu Krou oH 00beOUHAL 8 YUK C HA38AHUEM
«O0un Axxceneny. Kaowcowlii uz kroes, cobpanHwix
emecme, XapaKxmepuzosai pasuvie CMOPOHbL 0OHO2O0

HA36aMb MY3bIKAILHOU NOIMOTL).

W3BectHbIll Ka3axckuil mo3T bakup Taxubaes
Ha3biBa)l KazaHrana oTiom nukia «62 AxkeneH» u
OoTMeHall, 4YTO XapakTepHOH OCOOEHHOCTBIO €ro
TBOpYECTBAa OBLIO HCIOJHEHHE M COYMHEHHE
nukiIndeckux kroeB [8]. [TogoOHO akbiHAM M XKBIpay,
KIOWITM COYMHAN KIOM, PAacKpbIBas OJHY TeMy C
pa3HbIX CTOpOH. Tak ObUTM CO3/aHbI IUKIBI KIOEB,
nocesimeHnsle  bamkan,  Kapatoc-Aiimarambery,
VYcen-Tope. Takum  oOpazom, J1Ba  aBTOpa
CBHUJICTENBCTBYET, YTO B JIByX pPErHoHax AKToOe H
ManreicTay CylIecTBOBalla TpaauLUs HCIOTHEHUS
KIOEB AKXEJICH IIUKII-0JIOKaMHu.

B HapoaHO! TEpMHHOJIOIMU COXPAHUIIOCH €ILE
OJTHO Ha3BaHHE «62 cananbl AKXKeEIEH» — «AKKEIEH
B 62 pa3BeTBICHUAX». B TpaauIIMOHHOM TepMHHE
OTpa’KeHBI MIPEJACTABICHNAA HApOJa O TOM, YTO LHUKII
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UMl pa3BETBJICHUS, Pa3leICHHBIC MO BO3PAaCTHBIM
kareropusM. [lockonbKy KaxIplii U3  JAEBATH
YYAaCTHHKOB XOpOIIO 3HAJI ¥ Wrpajl BeCh IHKI
AKKeNeHOB, OHH MOTIJIM COPEBHOBAThbCA HA JIydIlIUE
HHTEPIpPETaNy KIOEB KaXI0T0 OTJAEIHFHOT0 OJI0Ka.

Tapteic Beiurpan Kaszanran. Ero yuenux u
nocnenosarens  kronmu  baxeltr  baceirapaes
pacckaspiBa, 9rto KaszaHram ceIrpan Hambolee
HHTEPECHbIE BapUAHTBHI-UMIIPOBHU3ALUN AKXKEICHOB.
OcobeHno BBIIEISUICS «Kroit [MaxerpraIm
Awkeneny. Tak kak Kol SIBISIETCS BBEACHHUEM B
UK 62 AKKeleHa, B 3TOM KIO€ MOJKHO YCIBIIIATh
HCTIOJTHUTEIIbCKAE W CTHIMCTUYCCKUE OCOOCHHOCTH
pa3nuyHBIX KioeB. KTo HE MOXET MpaBUIBHO
UcONHATE «KFOoW MIaKBIPTHIND», TOT HE CHITPACT H
nocnenytonue kiou [9, €.23]. Kroit B unTepripeTaimn
Kazanrama oriauuancss TOHKOM HIOQHCHPOBKOM,
CIOKHOM  TEXHUKOW  HCIOJIHEHHS] U  HOBBIM
3aKITIOYUTETHHBIM pa3eIoM-IMITPOBU3ALIHCH.
Kazanranm opnepkan 3aciykeHHylo 1obeny B
TapThice, M ClaBa O HEM OBICTPO pazjerenach IO
BCel cTenH.

Kron AxoxeneH cTanu TBOPYECKOH
nmabopaToprell KIOMIINM M OCHOBOH (OpMHPOBaHUS
€ro MHIVBUIYaJILHOTO CTHIIA. TBOpUeckoe Hacleaue
Kazanrama MOXHO pa3ienuTh Ha [BE HOITPYIIIHL:
TPaTUIMOHHBIC KIOH «AKOKETICH» WM COOCTBEHHBIC
counHeHus. B kiosx TpagunuoHHOTO nUKiIa — «Kroit
maKeIpremn  AxokeneH», «TeHTeKk  AKOKeleH»,
«Jlonrenex Axkenen», «Kepoes Axxkeneny», «bypan
6em», «Kupar 6en Axxenen», «Kapu AxxeneH» —
Kazanranm packpblBaeT XapakTep KaKJOro Ko,
KpacoTy W JUPUIHOCTH JKEHCKHX 00pa3oB. B 1o ke
BpeMsl KaK TAJaHTIUBBIA KOMITO3UTOP OH BHOCHT B
MEJIOJIMKY KIOEB HW3BICKAHHYIO HWIPY IITPUXOB U
putmoB. CoxpaHsis OybIHHYIO (OpMy-CXeMy, OH
pa3BopauyuBaeT GopMy Kak HEHNPEPHIBHO JIbIOIIUNACS
3ByKOBO#t IoToK [10, €.91].

B pamkax TpaJMIIMOHHOTO JXaHpa HAPOIHBIN
KOMIIO3UTOP CO3JaJI CBOM COOCTBEHHBIE COYMHEHHUS,
KOTOpbIe OBLUTM ITOWCKOM HOBBIX BEIPA3UTEIBHBIX
CpeICTB, OTTaYMBaHUEM LITPUXOBOM
WCTIOJIHATEIbCKOW TEXHHUKH, CTall BBIPaKEHUEM
JIMYHOTO OTHOIIEHUS KIOWIIH K JIO/SM.

Cpean COOCTBEHHBIX  COYMHEHHH  0C000
BBIJCNISIETCS LMK ~ KloeB, Koropele Kazanran

TOCBATHII CBOCH Bo3mroOneHHol bamkan. B cmmy
cloXuBIMXCsl obOctositenscTB Kazanranm He cmor
COCIMHHTH C HEH CBOIO CyAp0y, HO B TEUCHHE KIU3HH
HaBemal e€ ayl M OCTaBlsUl HOBBIM  KIOH-
nocesilieHne. Tak B JKaHpPe «AKKEICH» BO3HHK
aBTOPCKUIL ik «bamwkan  key»  («banocan
Oesyuxay), «OH 6ec xacap bamkan Kbi3» («baican
15 nemy), «OH xerti xacap bamkan ks13» («bamican
17 nemy), «OH cerus xacap bamkan xen»(«bancan
18 nemy»), «bamkan xenuHIICK»(«badicarn Monooas
3amyxcHAs Hegecmkay), "bamkaH kateiH"(«bancan
acenwuna»), «OTp13 Oec xacap bamkan KeI3»
(«banycan 35 nem») wnnum  «bakaHHBIH — €KH
MBIKBIHBIHBIH OyIKUIIEy > («lloxooxa
pacnoaneswell bancany). JIOMOTHAIOT STOT IMKI
elle JiBa KIOM, COYMHEHHble KazaHramom yxe B
MPEKJIOHHOM BO3pacTeé W TOCBAIICHHBIE CYNpPYyTe
VYcen-tope: «bypauben, bamkany, «Orri-ay bamkaH,
kerri-ay, bamkan» («lIpowno epems Banxcan,
nokunyia Hac bamican»). Cremys TpaaulIMOHHBIM
HopMam, Kaszanran mnopdepkuBaer Bo3pacT bamkan
BO BCEX KIOSX-TIOCBAIICHUSX.

Kroon «Axxkenen» conpoBoxjanu Kazanrama
BECh €ro TBOpPYECKMH NyTh. I KaXIOro Kros
AxoKeneH KIOWIIM HaXOIWJ CBOM ILITPUXOBBIC
(hopMynBl, KOTOpBIE OBIIM ONPEACISIOMNMH  JUIS
JaHHOTO Kiosl. OCHOBHBIM INTPUXOM B  KIOAX
Kaszanrama sBisieTcss MSTKHH  unbme-kaevic [12].
[MTpuxoBass TEXHWKAa WIbME KarblC OTIHUYACTCA
60b1IIM pa3HooOpa3ueM. XapakTepucTHKa
MY3BIKQTBHBIX 00pa3oB HAXOOUTCA B IPAMOM
3aBUCHMOCTH oT paccTaHOBKH LITPUXOB!
HENpaBWIBHOE pacripeiielieHle yaapoB MpaBoil pyKH
BE/IET K MCKaXCHUIO 3BY4YaHUs, a CIEJOBATEIbHO, K
HEBEPHOM TPAKTOBKE BCETO COJEPIKaHUS Kiosl. 371ech
TpeOyercs BEICOYaMIIICe HCTIOJTHUATEIIECKOE
MacTepcTBO, YTOOBI IepeaTh TOHKOCTH IITPUXOBOI
TEXHUKH, THOKOCTh ¥ TIOABIKHOCTH METPO-PUTMA.
[IpuBeseM HECKOJIBKO NMPUMEPOB C MCIIOJIB30BAHUEM

v¥ — IITPUX W3

MITPUXOB HIIbME-KarbiC, T

Tpéx ymapoB, T1'- kucreBoii ymap BHu3, _¥ -
f~

KHUCTeBOH  ynap BBEpX, ¥ 3BYK, B3STBIH

yKa3aTeIbHBIM aJbIleM (IMUIKOM) BBepX (puc.l).
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Pucynoxk 1- Ilpumepnl HCIOJB30BAHMS INTPUXOB HIIBMe-KarbIC

Kron xanpa AxxkeneH Obun s Kazanrama
camMoi ONHM3KOW 00JIACTBIO, B KOTOPHIX OH OTKPBITO
BbIpaKall CBOM 4YyBCTBA. B CBOM KpacouHbIe
MUHHATIOPBl ~ KIOMIIM CMEJNO  BKJIIOYald HOBBIC
BBIPA3UTENIBHBIE TPUEMBI IITPUXOB.

Conclusion

AHanu3 KIOEB C OJMHAKOBBIM Ha3BaHUEM
BEISIBIII €IIe OJHY OCOOEHHOCTh: KaXKIBIH JOMOPHUCT
UCIIOJIHSIET ~ CBOIO  MHTEPHPETAlMII0 KOS  Ha
OTpeNeNeHHbI  JkeHCkud  o0pa3.  HawmGoubiee
KOJIMYECTBO TPEICTAaBISIOT KIOM C Ha3BaHHEM
«bypanben Awxkenen» (Bcero 9 BapuaHTOB),
XapaKTepU3yomme OOJMK MOJIOJBIX  CTPOHHBIX
KpacaBHI[ OJHOW BO3pacTHON rpynmsl. Bo3moxHo,
YTO MHAWBUAYAIbHBIN TOAXO0X OOYCIOBIECH JINYHBIM
OTHOIIEHHUEM MYXYMH K JEByIMIKaM 'C TOHKOH
Tanueit": B My3BIKY KaXKIBI BKIAIBIBAN €€ CBOU

YyBCTBA M OTHOIIEHMS, YTO OBUIO JJO3BOJICHO
paMKaMH TPagUIMOHHOTO J3THKeTa. bamkaH Obpuia
MpeKpacHO! Bo3MroONIeHHOW He Toibko Kazanrama,
OHa CTaja BO3BBIIICHHBIM HJCATOM HKCHCKOH
KpacoTsl W I €r0  YYCHHKOB, KOTOPBIC
BOCXHIIIAIOTCS €10 B CBOUX MHTEPIPETAIUAX KIOS.

JomOpoBass mikoma Kaszanrama mpencrtaBisieT
YHUKAJIbHBIA TpUMeEp, OHa HE IMPOCTO COXpaHWiIa
TBOpYECKOE HACIEONe BEIMKOTO KIOHIH, HO
MPOJIOJDKAET TOJHOLEHHO (YHKIMOHUPOBATH WM B
Hamy Ja4. V3yueHne xaHpa «AKKeICH» IT03BOJIIIIO
PACKPBITh CTPYKTYPY LHKJA, OTMPEACIUTh KaK ITHKI
(yHKIMOHMpPOBAI M KakoOBO  €ro  IelieBoe
MpeJHa3HaueHne, ompeneneHa (opMa MpPOBEICHUS
3HAMEHUTOTO TapThica AEBATU HM3BECTHBIX KHOMIIN,
Kakhe CTOPOHBI TPAaJUIIMOHHOTO MHPOBO33PEHUS
OTpaXkalu KIoU AKKEJEH.
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TRADITIONAL DOMBYRA SCHOOL OF A KYUYSHI KAZANGAP

Abstract: object of research of this article are mechanisms of development of traditional performing school
Ustaz-Shakirt which was typologically inherent in all professional musical cultures of oral type of Central Asia.
The Kazakh traditional system of training «Ustaz-shakirty - «Teacher pupily for the first time becomes scientific
material of a research on the example of the West Kazakhstan dombyra school of a kyuyshi Kazangap.

The main method is complete and historical studying of traditional school of Kazangap, methods
sociohistorical and musical performing approaches are used.

The main result of a research is that on the basis of personal extensive forwarding materials all stages of
development of dombyra tradition throughout one and a half centuries have been shown, names of four generations
of pupils and followers are restored.
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TPATAIIMOHHAS TOMBPOBAS IIKOJIA KIOWIIA KABAHTATIA

Annomayusn: I[Ipedmemom ucciedosanus OGHHOU CIMAMbU ABTAMCA MEXAHUSMbL PA3GUMUSL MPAOUYUOHHOU
ucnonHumensvekoll wkonvl Yemas-Llakupm, xomopas munonocuiecku 0blia NPUCYWa 6cem NPOPeccuoHanIbHbIM
MY3bIKAIbHBIM Kyabmypam ycmuozo muna Llenmpanvhoi Azuu. Kazaxckas mpaouyuonHas cucmema 00yueHus
«Yemaz-waxupmy - « Yuumenv-yueHuxy enepevle CmaHo8Umcs Hay4HblM MAMEPUaiIom UcCied08anus Ha npumepe
3aNA0HO-KA3AXCMAHCKOU 00MOpo8oll wikonwl Kiouwu Kazaneana.

OCHOBHBIM  MEMOO0OM AGIAEMCS YENOCIMHO-UCOPpUYEecKoe u3yueHue mpaouyuonHo wikonvl Kasaneana,
UCNONL30BAHBI MEMOObL COYUATLHO-UCTNOPULECKO20 U MY3bIKATLHO- UCHOTHUMENTCKO20 NOOX0008.

[asnwiti  pesynvmam uUccie008aHUs. 3AKNIOYAEMCA 8 MOM, YNMO HA OCHO8e JIUYHBIX  OOWUDHBIX
IKCNEOUYUOHHBIX MAMePUAnos Obliu NOKA3AHbI 8Ce dMANbl PA3GUMUA OOMOPOGOL MPAOUYUY HA NPOMANCEHUU
ROYMopa cmonemuil, 60CCIAHOGIeHbl UMEHA YemblpeXx NOKOIeHUTl YYeHUKO8 U NOC1e008amenell.

Kniouesvle cnoea: xiotiwu, mpaouyuonnas wkona Ycmas-ILllaxupm, KynemypHoe Hacneoue, UCHOPUSL
00MOPOBOT Mpaduyuu, NOKOJLEHUsL MY3bIKAHMOS.

Introduction mmpe - MY3BIKaIbHBIX Tpaauuui B

HcTopruueckuii pakypc MCCIeOBaHUS JKU3HU H
TBOopuecTBa  KazaHrama  mo3BOJISIET  PacKphITh
SBOJTIOITHOHHBIN MEXaHU3M pa3BuUTHA,
pPacIpOCTPaHEHHUs U KU3HEHHBIM MYJIbC COXPaHEHUS
OQHOM W3  MOIyYyduX BETBEH  TpaJUIIMOHHOMU
HHCTPYMEHTAJIHHOH KYJIBTYpHI Ka3aXCKOTO Hapo.ia.

BriepBrie HaydyHBIM MaTepUaIOM HCCIEA0OBAHUS
CTaHOBUTCS M3y4eHHE TOMOPOBOM MCHIOTHUTENBCKOM
mkosbl Kazanrama kak BeIpaOOTaHHOTO KyJIbTYpOH
COIMAJBHOTO WHCTUTYTA DPAa3BUTHA W COXPAaHEHHS
MHCTPYMEHTAIBHON TpaguIlMi Ka3aXCKOTO Hapoja,

MpoQeCCHOHANBHON YCTHOM KYJIBTYpe KOYEBHHKOB.
TpaguuMOHHOE MY3BIKAIBHOE HAaclelue Ka3axoB
MPEJCTaBIseT KIACCHYECKYI0 KYNBTYpy HapOJOB
Hentpansuoit  Asun.  KopHu  kiaccuyeckoi
KyIbTypsl yXomIT B XV BeK, KOTJa CIOXXHIACh
yCTHas aBTOpPCKass MO93US KbIpay W IOIyYHIIO
passutue uckyccto kroimm. B XVIII u XIX Bekax
HaOmofancss paciBeT  YCTHO-TIPOQecCHOHAIBHOM
MHCTPYMEHTAJIbHOM  TpajuluH, IIPEICTABJICHHBIN
WHAWBHIYalIbHBIM KOMIIO3UTOPCKMM TBOPYECTBOM
KloHmu. B TeyeHme MHOTMX BEKOB  Oblia
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pa3paboTaHa CTpoOifHas cHcTeMa Iepeaayn 3HaHui. B
paMKax YCTHOH Tpaguuuu CylllecTBOBaia
npodecCHOHANbHAs IIKOJAa  «YCTa3-IIAKUPT» —
«Y4uTeNb-yUCHUKY.

Materials and Methods

B coBerckoe Bpems TpaAuIOHHAs cHCTeMa
o0yueHuss  YunTenb-YUeHHWK HE  BXOJWIa B
COBPEMEHHYIO CTPYKTYpPY MY3bIKaJIbHOTO
o0pa3oBaHWs, HO aJaNTHPOBaHHAs K HOBEIM
YCIOBHSIM, TPOJIOJDKANA Pa3BUBATBCS B Ka3aXCKHUX
rryomakax w  aymax. [1, c. 451-455] Tloxa
COXpaHsIacCh TPATUIMOHHAs CHUCTeMa OOydYCHHS
HapOJHBIX MY3BIKaHTOB, B Kazaxcrane mapamiensHO
JIBUTATHM Pa3BUTHE HApOJHOTO WCKYCCTBAa JIBa THIIA
HCIOJIHUTENEH — TPaJULMOHHBIE KIOMIIM YCTHOHU
CHCTEMBI u APTUCTBI-MY3BIKaHTHI
poQeCCHOHANBHON aKaIeMHUeCKOH MIKOJIBI.

Tpanumonnast mkosa kroimm Kaszanrana [1, c.
451-455; 2, c. 154] u3bpana HaMH B KadecTBE
YHMKAQJBHOTO  IpuUMepa, KOrja  Hapsay  C
EBPOICU3UPOBAHHEIMUA (OPMaMHU HCIOJTHUTEIHCTBA

u HOTHOT'O 00y4eHuUs JIOMOPHCTOB,
pacopocTpanuBmuxcs B XX BeKe, 3Ta YCTHO-
npodeccrHoHambHas IKOJIa MPOJ0JDKACT
[TOJIHOLIEHHO (YHKIIMOHUPOBATb. ®denomeH

TpamuIMOHHONH JoMOpoBoii Tmikonbl  Kasadrarma,
BIIEPBBIC  AHANM3UPYEMBIH  HaMH,  OTKPBIBAeT
BO3MOKHOCTb, IIPOCIIENTD €r0 Pa3BUTUE OT UCTOKOB
JI0 HACTOSIIIETO BPEMEHH, W3Y4UTh CTPYKTYDY,
(DyHKIIMOHMPOBAaHME U POJIb ITOTO COLMAIBHOTO
UHCTUTYyTa B TpaJulMd KOYEBHUKOB. Taxxke
HEOOXOMMO M3YYHUTh YCIOBUS COXPAaHCHHS W
(DyHKIIMOHMPOBAHMS O3TOH IIKOJBI B  YCIOBHSAX
JOMMHUPOBaHMS M  JABJICHUSA TOCYIApCTBEHHO
HONNEP)KUBAEMON  CUCTEMBI  €BPONEH3UPOBAHHOTO
00y4eHusl TPaAULMOHHBIX MYy3bIKaHTOB.
Tpaguunonnass momOpoBas mkona [3, c.122-
123] 6a3upoBainack Ha MPO(hEeCcCCHOHATLHOM CHCTEME
ycTHOTO 00ydeHus «Ycras - makupt». E€ ocHOBOU
SIBIISLIACH nepefada 3HAHUM M yMEHHH B
JUYHOCTHOM  TBOPYECKOM  KOHTAaKTE€  MEXAY
YuuteneM u©  YYeHMKaMHU. YUEHUK  pa3lesil
MHUPOBO33PEHUE, MY3bIKAIBHBIH OMNBIT, a MOPOH U
XKHU3Hb cBoero yuuressi. OH HE TOJIBKO HMEPEHUMAT
KIOW Ha CIIyX U C PYK YYUTENs, HO M OBUI PSIOM BO
BpeMsl €ro gvicmynienuii u Habnooan, Kaxk Kou
8030eticmeylom Ha ciywamenel, KaK 6apbupylomcs
U, paszeusasach, iCugym 6 mpaouyuu. YIUTEIb
nepenaBai He (OpPMAIBbHOE 3HAHHE, OH IIeperaBal
cBOH HAKOIUICHHBII MY3BIKAHTCKUH OIIBIT,
HEOTPBIBHBIII OT €ro ombiTa JKu3HEHHOro. OH
ONpeAessyl OTHOLICHHE K JXKU3HH CBOETr0 YUeHHKA,
HIOMOTAJI eMy B ()OPMHPOBAHHH €r0 MUPOBO33PEHHUS,
KOTOpO€ B  TPAaAMLUUOHHOW  KyJIbType  OBUIO
PENUTHO3HBIM,  HCTUHHONM  Bephbl,  BOCIMTHIBAJ
JIyXOBHOCTB, packpsIBai HCHOTHUTENbCKUE
BO3MOXXHOCTH ~ CBOEro  y4deHHWKa, (opMHpoBaja
MY3bIKaJIbHO-00pa3HOoe MBILLIEHUE u

WCTIOJIHUTENIECKYI0 TEXHHKY, BOCIHUTBHIBAT BOJIO K
nobene, TOTOBS K BBICTYIUIGHHSIM Ha OOJIBIINX
Mpa3fHECTBAaX M TapThicaX. AKT YCTHOW mepenadu
MPEJOCTaB/IAd yYEHUKY BO3MOXKHOCTh B IIOJHOM
Mepe TOCTHYh B3IJIA HAa MHP CBOETO YUYUTE,
BBICIIUI JTyXOBHBIM CMBICI MY3bIKH, OTPa)KacMblii B
UCIOJIHAEMOM My3blke. M 4TO O4YEHb BaXKHO,
chopMUpOBaTh TOHUMAHNE CBOCH JIESATEIFHOCTH KakK
CIIY’)KEHHUsI BBICOKOMY MCKYCCTBY U Hapogy. AKT
yCTHOH nepenadn MIPEAOCTaBIUT  YYEHUKY
BO3MOKHOCTh NOCTHYb HMMIIPOBU3ALMOHHBIN METOH
YUUTeNs, HAYYUTbCS HCKYCCTBY BapbHPOBAHHS.
Nmenno MMITPOBHU3ALINS " KOMITO3HITHS
NpPEACTaB/sUIM  BbicmIMe  (OPMBI  TBOPHYECTBA,
OTIpEEISUTH KU3HEHHOCTD TPAIHIIUH.

IIpumepoM  TpaJULMOHHOM  ILIKOJBI  CTall
ciydaid, koraa KaszaHranm B3su1 Ha BOCIUTaHHE
TanaHTIMBOTO 9-nmetHero Mambunka Kansipamu
Ep:xaHoBa, KOTOpBIA B TE€UEHHE CEMU JIET CJIEIOBAJ
3a cBouM yuuteneM. OH ObUI OJHMM U3 JIYHIIMX
yueHHKOB u mocnepoBateneil Kazanrama. Korma
Kamplpanmu goctur 3penoro  BO3pacTa, M €ro
MacTepcTBOM BOCXHUINAJAach BCA CTENb, K HEMY
HaHICA TAacTH BepONIOZOB MOJIOJOH TapeHb
Kymabaii Kancyrypos. J[IeBsTh JeT NPOCIYXHI
Kymabait y Kangsipanu, 9T0061 OBITH PSIIOM C HUM U
OBJIAJETh HCKyccTBOM Benukoro Kaszanrana. B
Hacrosmee Bpemst 88-metHuit akcakan JKymaOai,
MOMYYUBIIMA  TPajWMIMOHHOE  BOCIUTAHHE W
Hacnenue y Kagplpanu  BO3IIaBisieT  IIKOITY
Kazamrama. B 2015 romy JKymabas mpu3HAIN
YenoBekoM roja AKTIOOMHCKOW 00JIacTH, B HOSOpE
2017 roma akcakan Bpydan Jlummomsl Jlaypearam
MexyHapoAHOrO KOHKypca HCHOJHHUTENEH HMEHH
Kazanrama B Akto0Oe u 1ain 0aTa HOBOMY MOJIOJIOMY
MOKOJICHHIO NoMOprcToB. TakoBa oJIHA W3 JIMHHUH
pa3sBUTHS U TPEEMCTBEHHOCTH  TPaJUIMOHHOMN
mkonsl Kazanramna.

OO0pammasch K TPaAUIMOHHOMY MY3bIKaJIbHOMY
HAacJIEUI0 Ka3axOoB Mbl C TOpPEYbI0  JOJDKHBI
KOHCTaTUPOBAaTh HE TOJBKO CHIDKEHHE >KU3HEHHOTO
TOHyca MHOTMX JOMOpOBBIX IIKOJ, HO U HX
yracanue. 1 Ha 3ToM ¢oHe mkora Kazanramna sBiser
OpUMep  KHUBOM  TpPaAuIUM,  COXpaHsIoLIel,
Gnmarogapsi IesITENbHOCTH HapOJHBIX MCIOIHUTETEH,
n B XX| Bexke TBOpUeckoe Hacieane BEIMKOTO
KIOWIIM B €ro aBTOXTOHHOM CTHUJIEBOM YHCTOTE.
[IprunHBl >KU3HEHHOCTH HMCHOJHUTENHCKON IIIKOJIBI
Kazanrama MOXHO  OOBSICHUTH  HECKOJIBKHMHU
(akramu. Ha3zoBeM OCHOBHBIE: a) OTHAJIICHHOCTD
MHOTHX IYCTBIHHBIX pallOHOB AKTIOOMHCKOH W
Kapakanmakckoil oOmacTeil OT HIHWBHIM3aIMOHHBIX
MIPOMBIIIJICHHBIX [IEHTPOB M COBPEMEHHBIX TOPOJIOB;
6) B XX Beke /Wb EIUHUYHBIE KIOW OBLIN
BKIIIOYEHbl B peNepTyap OPKECTPOB Ka3aXCKUX
HApOJHBIX  HMHCTPYMEHTOB M (DOJBKIOPHBIX
aHcamoeH, KOJIJIEKTUBHOE UCTIOTHUTENLCTBO
KOTOPBIX HECOBMECTUMO C HWMIIpOBH3aLKel, dTO
WCKa3WJIO KIOW, MPEBPATHUB UX U3 )KUBOTO B COJLHOM
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UCHOJHEHWM ~ OpraHu3Ma B OKAMEHEBLIYIO B nanHoe Bpems coOpaHbl OMorpaduyecKue

MapTUTYpPy, B 3acTHIBIINE MaMSATHUKUA OBUIOTO; B)
0OJBIIYI0 POJH B OTpaKICHUN Hacnemus Kasanrama
OT MEPTBSIIEr0 BIMSHUS COBPEMEHHOCTU CHITPAIH
HEMOAAAOMINECA KOJIJICKTUBHOMY HCIIOJTHUTCIBCTBY
CTUJIMCTUYECKUE 0COOCHHOCTH ero KIOEB,
OTJIMYAIONINECS]  CJIOXKHOCTBIO ~ METpOpUTMA U
IITPUXOBOM  TEXHUKH, KOTOpPBIE  OOYCIOBIIH
BapUATUBHOCTH (OPMBI €ro KIOEB; TI') OCHOBHOE
TBOpYeckoe Hacieane KasaHrama ImpoJomKaio
pa3BUBATHCS B PyKaX HAPOJHBIX HUCIOTHHUTEIICH.

[Ipocnequts nyTH pa3BUTHS TPaAULIMOHHOW
IOMOpPOBOM IIKOJIBEI Ha MpoTspkeHHH 150 et cramo
BO3MOXKHBIM 0J1aroiaps TOMy, 4TO BIIEPBBIC B OJJHOM
HCCIICIOBAHUH COOpaHBI BOCTUHO BCE MaTepHAIBI U
3aI1uCu I10JIEBBIX pa60T, Ha4yuvHas € IMEPBBIX 3anucen
KtoeB B ucnonHenunm JKamekema — AMNmnakoBa,
rnaBHoro uHpopmaropa Axmera XKybanosa B 30-x
rogax XX Beka, a TaKxe IOJEBbIX MaTepHalIOB,
caenaHHeix TmaTtom MepranueBbiM B 50-x rojax,
Yrterenom CmanoBeiM B 60-x Tomax [4], a Takxe
MaTepualbl ¥ 3aliCH JIMYHOTO (OHAA aBTOpa,
cobupaBmiero cBeieHuss u kiom Kaszanrama c 70-x
TOIOB 10 TIOCIEAHETO BPEMEHHW. 3HAUYNUTEIBHBIN
MaTepual TOJEBBIX 3aluceil MO3BOJIMII BOCCO3JaTh
MOJHYI0 TCHEAIOTHYECKYI0 KapTUHY Pa3BUTHA
JIOMOpPOBOI MIKOIBI OT camoro KasaHrara, mokasaTh
BCE IIOKOJICHUS €ro IIPAMBIX Y4YE€HHUKOB, nux
pa3BETBIICHUS Ha IOCIeNOBaTeNel TpaauIOHHON
IKoJtel 3anagnoro Kazaxcrana.

CBEIICHUSI M CHCTEMaTHU3UPOBaHBI  (POJILKIOPHBIC
3amucu KioeB 64 yduennkoB kovmm Kasanrama. B
TpaauIMOHHON 1Koyie Ka3aHrama MOXHO BBIICIUTH
I{E}TI)Ipe ITOKOJICHUA My3]:IKaHTOB. K HepBOMy
MOKOJICHHI0O MBI OTHECIH TPSAMBIX  YYCHHUKOB
Kazanrama, kOTOpbie OBLTH 3HAKOMBI C KIOHIIIH,
00IIATNCh C HAM, Pa3leisuTd €r0 B3TIIAIBI, CHUMAJH
KIOM HEIOCPEJCTBEHHO C PYK CaMOTro KIOHIU. DTy
Iesny ONecTSIuX TOMOPHUCTOB COCTaBISIOT 26
YENOBEK, MaMsITh O KOTOPBIX COXPaHWIH HUX
MOCTIEIOBATEIH U TIOTOMKH-POJICTBEHHUKH. Bce oHM
pomuuck B mocnenneit yerBeptu X1X u Havame XX
BEKOB. lcnonHurened mepBOro IOKOJIEHHUS MBI
pa3meian Ha YeThIpe MOArPYNIBl B COOTBETCTBUH C
nx MECTOM pO)KZ[eHI/IH U MCECTOM JKUTCJIbCTBA.

[Mankapckuit ~ paiioH, JloHBI3Tay —  HBIHE
Baiiranunckuit paifon, Kapaxammaxuro u blpreis,
Kapa0byrak.

Camyio  OoJibIyl0  TpPYHILy  COCTaBIISIOT
JOMOpPHCTBI, KOTOpblE pOAWINCh M OSKWIH B
IHankapckom paiioHe — poauHe Kazanrama. Oto —
CEMHA[IIIaTh 3aMEHUTHIX MY3BIKAHTOB, O KOTOPBI X
MOMHSIT, PacCKa3bIBAIOT UCTOPHH W JIETEHABI 00 WX
JKU3HSAX. CBUIETENBCTBOM ux BBICOKOTO
HCTIOJTHUTEIILCKOTO MacTepcTBa SIBISIFOTCSI
COXpaHUBIINECS YHHKaJIbHBIE (DOJIBKOPHBIC 3allCH
mrectepbix fomoOpuctos (Tabm. 1):

Taoaunal
ITepBoe noxoJienue NpsAMBIX yueHnKkoB Kazanrana
Hlankapckuii paiion JaTpl :KU3HH 3anuch KioeB

KobenoB Mamberanu 1871 - 1945 —
Maraii Kyanraes 1884 - 1958 -
Taiinan baimaranGerybl 1884 - 1970 —
Kanupanu EpxaHoB 1885 - 1969 COXpaHWINCh

3aIMCH KIOEB
Hypxat Kocyakos 1886 - 1975 —
36mnpa AOyOaKHPKBI3BI 1887 - 1961 —
Meney6ait bakTeioepreHOB 1889 - 1975 -
Banmaramber CaiibiMOB 1890 - 1941 —
Bypkan Kakenynsl 1894 -1969 3anuce KoeB
Jusp AnpgabepreHoB 1894 - 1969 -
Kypmanranu Omup3akoB 1895 - 1971 3anuce KoeB
Bopan6aii bepnanues 1898 - 1977 —
Kypmanrassl bokaes 1900 - 1980 3amuch KioeB
Hmanrasel bepumberon 1901 - 1985 -
Kamb6ap Meneros 1901 - 1942 —
XKanexem Alinakos 1904 -1967 3anuck KroeB
Ilypen CaptoB 1905 - 1980 3anuck KoeB
Bcero: 17

Ucnonnurensckas  tpaguuus —[Hankapckux
JIOMOPHCTOB HE TpephIBajiach Ha MPOTSIKCHUU BCEH
MOJTlyTOpaBeKkoBoi  ucropuu.  OmHAKo  YHMCIIO
WCIIOJIHUTENEH BTOPOTO U TPETHEro MOKOJCHHS

3aM€THO YMEHBIIHWIJIOCH, YTO MOXHO O0OBSICHUTH
TOJIBKO CepLé?,HBIMI/I CONAIIBHO-UCTOPUUCCKUMHU
NEpeEMEHaM U KaTaKJIM3MaMH, KOTOPBIC ITPUIIIIOCH
MEPCKUTh KAa3aXCKOMY HapoAdy: PCBOJOLUOHHBIMU
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HpeO6pa3OBaHI/IﬂMI/I, PE3KUM nepexoaom oT OCTaJIOCh 4,5 MIJIH. CBBH.He MUJIJIMOHA Ka3axXxOB B

KOUYEBOTO 00pasa K JKH3HH K OCEIJIOMY, CTPAIIHBIM
9KCHEPUMEHTOM KoJulekTuBu3anuu B Kazaxcrawe,

kotopyto  BosrmaBmin D .W.Tomomékun. «Unest
KOJUICKTHBH3AIIUN ObuIa JMUCKPEIUTUPOBAHA
JKECTOYANUTITHM TOTaJIbHBIM TEPPOPOM.
Komnektumzanus  QopcupoBanace 0e3  yuéra

MeCTHBIX ycioBHH. KosnekTuBuzammsi M ocelaHue
paspyliand BEKOBOH  yKiaJl JKH3HH  Ka3axoB.
Kpectesine psma obmacredt otkodeBanu B Hpan u

X04€ KOJUICKTUBU3AIIUNU MUT'PUPOBATIO. YucaeHHOCTh
KOPEHHOTO HACEeJIeHHs, MOTHOMIEeTo OT ToIoAa, OblIa
BOcCTaHOBNeHa cmycTsi moutu 40 ser» [5]. Muorue
xutenn Ilankapckoro paiioHa, cmacasice OT
packyjauMBaHUS M TOJOJAA, MEPEKOYEBLIBAIH B
Kapaxanmaxuto u Y36ekucras.

Ko BTOpOoMy moxonenuro ydennkos Kazarrama
MBI OTHCCIIN I/ICHOJ’IHHT@J’ICFI, KOTOPBIC HC
BcTpeuanuck ¢ Kazanramom. OHM nepeHnMaly KIOH

Adranucran... 1930-1932 rr. B pecmnyOnuke Kazanrama y mepBoro TOKOJIEHHS Y4E€HHKOB
paspaswmics ronos. 13 6,2 MiH. kKa3axoB morudio 2,1 (Tab6m.2):
MJIH., a u3 40,5 muH. rojgoB ckota kK 1933 rony
Tabauna2
Bropoe nmoxoeHue HCNOJHUTEICH
Mlankapckuii paiioH JaThbl :KU3HU 3annch KioeB

Masxut beiicenbaeB 1905 - 1989 CoxpaHuimch

3aIICH KIOEB
Ken6er Traeynun 1913 - 1982 3amnuch KioeB
Ymbero Cmaryrn 1915 - 1992 —
Uckenmnp Kykanos 1916 - 2008 3anmck KioeB
baksiT Backirapaes 1928 - 2001 3amnuch KioeB
Kymabaii XKancyrupos 1930 3anmck KioeB
Bceero: 6

B sToM crircke TOMOPHCTOB OTCYTCTBYET LEII0€
MIOKOJICHHE Ka3aXOB, KOTOPBIE POJIMINCH B IEPUOL OT
1916 roma no 1928 roma: UCTOPUUYECKOTO BPEMEHU
PEBOJIIOLMOHHBIX ~ NEPEBOPOTOB,  YCTAHOBICHUS
COBETCKO BJIACTH myTeM «BOCHHO-
KOMMYHHCTHYECKOTO pexnuma»[6] Ha Tepputopun
Kasaxcrana. Mexny  BTOPBIM W TPETBHM
MOKOJICHHEM — HET HU OJIHOTO MY3bIKaHTa, KOTOPBIH
pomuics 661 B iepuox Mexay 1930 u 1939 rogamu:
BPEMEHEM TOJIOMIEKWHCKON KOJUICKTHBU3AIMU |
MOJMTHYECKHX penpecuii[7].

BTopoe nokosieHHe MY3BIKAHTOB MPEICTaBISCT
SIPKYIO IUIESJly HWCHOJIHUTENEH, Cpelud KOTOPBIX
ocobo crenyer BeenuTh JKymabas JKancyryposa
(1930 roma poxaenus). Hecmorps Ha cBoH

MIPEKJIOHHBIA BO3pacT, OH HUKOI'/Ia HE paccTaBayICs C
MHCTPYMEHTOM U COXPaHHWJI B CBOEM peHepTyape
ceimie 40 xroeB Kasanrama. ¥ JKymalaii axcakana
MBI 3alrcalli MHOTHE CBeAeHUs o »u3Hu Ka3anrama:
UCTIOJIHSIST KIOM, OH pAaccKa3blBall O COOBITHSX,
KOTOpBIE OKa3aly BIHUSHHE Ha IPOHCXOXKICHHUE
KIOEB, TIOKa3aJI 0COOBIE HCIIOIHUTEIBCKUE TIPHEMBI —
KarbIC, XapakTepHble 11 Kasanramna.

B u4mcnmo Tpersero TOKOJCHUS YYCHHKOB
Kazanrana Bonum nomOpucTel, poausimuecs B 40-x
rogax. JIBoe MpeNCTaBIAIOT CEMEWHbIE NWHACTUU
My3blkaHTOB: banmmaramber CaiibiMmoB — Canyakac
banmaramberoB, Cmarynm Ym0eroB — ANTBIHOCK
YMmb6etoB (Tab6m.3).

Tabauna 3

TpeTbe NoKkoJIeHNe UCIOJIHATE el

Tankapckuii paiioH JaTbl :KU3HU 3anuck K10eB
Hyiicenbait EmmyxaHos 1939 -
Canyakac baimaram6eroB 1941 — 1999 3anuch KroeB
Touney XKalixaHoB 1941 — 2010 3anuch KI0eB
3anam baiigayneros 1942 — 2009 3anuch KroeB
Anteinbex YMOeToB 1945 3aImuch KIoeB
Koxxarenasr AMaHOB 1946 — 2006 3anuch KroeB
Bcero: 6

B 4erBepTOM NOKONEHWH JBE JIUHACTHH:
Tpagunuio otua bakeita baceirapaesa mpopoinkaeTr
celH Enmmn Baceirapae; nuHactuio nena u Opata
Banmarambera CaiipiMoBa - Canyakaca

banmmaramberoBa coxpansier Hypbomnar JKanamaHos.
B YEeTBEPTOM TOKOJICHHU JOMOPHCTEI
BOCIIMTBIBAJIUCh KaK TPaAUIIUOHHBIC MY3BIKaHTBI.
Tonpko Ennn HaunHam oOydatbes Urpe Ha JOMOpe y
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CBOETO OTIA, a 3aTeM, IOJy9WI aKaJeMHYECKOe
My3bIKalbHOE 00pa3zoBaHue, 3akoHUUB Kazaxckyro

HAOMOHAJIbHYHO KOHCCPBATOPUIO HM. KpraHFa3LI
(Ta61.4).

Tabuuna 4
YeTBepTOE MOKOJIEHHE HCIOJTHUTEJI it
lankapckuii paion JaTbl xKI3HH 3anuce K1oeB
Hyp6onar YKanamanos 1955 3anuce KoeB
Enun baceirapaes 1970 3anuch KIoeB
Pycrem CenrtoB 1974 3anuce KoeB
Bcero: 3 Bcex ucnosnuredeii: 32
Hyp6omnar xuser B Illankape, Pycrem B PSIMBIMH YUEHUKaMHU Kazanrama. Capsl

AKTIOOMHCKOH 00nacTr, 00a TOMOpHCTa COXPaHSIOT
U TpOJOJDKAIoT Ikony KasaHrama Ha ero pojauHe.
Emun B mHacrosmiee BpeMsi paboTaeT B T.AcTaHe B
KazaxckoM HaIllOHaJIbHOM YHUBEPCUTETE UCKYCCTB,
mpomaragaupyer kioon Kazamrama u  oOydaer
CTYAEHTOB.

Bropyto BETBb TpagUIIMOHHON
HCTIOJHUTENbCKOW IKOIBI KazaHrama mpeacTaBisiroT
momOpuctel  JlonedTay. Ceiiuac  3TOT  paiioH
[epeMEHOBAIN B balraHWHCKUI, OH paclosoXeH
tokHee lllankapa u rTpanmuur ¢ PecnyOnmkoit
Kapakanmakctan B Y30ekucrtane. B ucropuueckom
NPOLUIOM  IEpBOE  MOKOJICHHE  JIOoMOpHCTOB
Jonpizray u Kapakanmakuu TpejCTaBIIsIN €IUHYIO
BeTBb, Tak Kak beitmmber, Xymamer, Capsr
Haynerkenmel, Toraitbaii, Mojmaraau poIwIMCh B
Kazaxcrane. Konax0aii, befiumber n XKymansr Oputm

Haymerkennsr, Toraitbait 1 Mongarainy BcTpedald U
cnpimanu  Kasanrama, Ho Capel [laynmeTkensl
COBEpILIEHCTBOBAI CBOE MacTepcTBO y JKueHanmu u
Hockabbuta, Toraiibaii m Mongarany y4uiuce y
Konak6as. Cracasce OT peBOIIOIMOHHOTO HACHITHS
B rojpl ycraHoBiieHHss COBETCKOW BIacTH BCe
MEPEYNCICHHBIE TOMOpPUCTHI BMECTE C CEMBSMH,
CKOTOM ®  JOMAaIlHUM  CcKapOOM  HaBcerna
nepexkodeBanu B Kapakanmakuio, ¥ OCHOBAIH €IIIe
OlHy  BETOYKY  HWHCTPYMEHTAJIBHOW  IIIKOJIBI
Kazamnramna.

YerBepras BETBb TPaJUIUOHHO M
UCIIOJIHUTENILCKOM ~ IIKOJIBI ~ ObUIa  OCHOBaHa
Kommeipzoit (PKoneke) XKyGanpimynslr 1 Makamem
BekrypranoBeiM B Tpanmyamux c¢ Illamkapom c
BOCTOYHOW cTopoHbl blprenom u Kapabyrakom
(Tabmn. 5).

Tadanna 5
IlepBoe nmokoJieHue npsiMmbIx yueHukoB Kazanrana
JoHb13Tay thiiraﬂnﬂ-cmzlﬁ Kapakaamna-kus bIprei3
paiion Kapabyrak
Konaxo6ait Jlymaymns Betinmber JlyticenOaii-yisr YKoneke XKXybaHbIITynbt
(1870 -1934) (1875-1962) 1870-1934
Kymansr EM6eprenysibt Maxkam bexrypranos
- (1889-1975) (1880-1965)
Capsr Jlaymerkennsr JKapmaranoetos PaiieimGepren JKonekexn
B (1899-1950) (1895-1972)
Mosnnaranu baneimberos
- (1906-1984) -
Bcero: 9

B coBetckoe Bpems paiion JloHbI3Tay OBLT MaJo
HccIeq0BaH B HCTOPHKO-KYJIBTYPHOM u
STHOrpa)MuecKOM OTHOLICHUSX, ITOTOMY 4YTO 3TOT
pErHOH OBII 3aKpPBIT, TaK KAaK Ha IOr0-3alagHou
rpaHulie paliloHa ¢ YCTIOPTOM [JEHCTBOBAN PEXKUM
BOEHHOTO nosuroxa[6]. Xo3siicTBeHHAs
nHppacTpykTypa OblIa pa3pyllieHa, ¥ HaOIromaIcs
OTTOK HaceJIeHUs. YYaCTHUKH BEIONOX0Ja 10 IIIaTo
Veriopr B 2010 romy Tak XapaKTepU3YIOT 3TY
MecTHOCTh: «Ha YcTiopTe ocoboe Haimie BHUMaHHE
MpUBIIEK CeBepHBI uYmHK JloHBI3TAay. OTO CaMbli
YIQICHHBIA OT LUBWJIM3ALMM y4YacTOK B 3/CIIHHX

Mecrax. 37ech Majlo KTO ObIBaJ M MH(MOpPMAaIMu o
HEM OYeHb Majo... KpoMme TOro BIOIE OOPHIBOB
ynHKa  JIOHBI3TAy  pACIOJOKEHO  MHOXKECTBO
knanoum. W mpm 3TOM HH OJHOTO HACEJICHHOTO
MyHKTa Ha JECATKH, M JTaKe COTHH KHJIOMETPOB...
Otcroa cobupaiauch BECTH BOJOTPOBOJ Ha OCTPOB
Bo3spoxaenus, rae HaxoQuwics CEKPETHBIN nouzon u
nabopaTopuss 1O  pa3paboOTKe  OHOJIOTHYECKOTO
opyxus» [7].

Eme onun nonuron Omba noj opuLHaIbHEIM
HasBanueM «l1 TocymapctBennblii Hayuno -
Hccnenosarenbckuii Mcneitarensueiii Iomuronr MO

Philadelphia, USA 118

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India)
Impact Factor:

= 1.344
| 1S1 (Dubai, UAE) = 0.829 |
| GIF (Australia) =0.564 |
L JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.207 | PIF (India) =1.940
| ESJI (K2) =4.260

=4.102 | IBI (India)

SJIF (Morocco) = 2.031

P® (11 THUHUIT)» 6w cosman B 1960 rony,
3aHMMal miomanas 791 teic.ra u pacnonaraics B 10
KHJIOMETpaXx K 10Ty OT ropoja Omba Myrammkapckoro
paiiona  AxTiOOuWHCKO¥M  oOmactu[8].  Kroitmm
Haxumernun-Mamanak Mamberanun u3 JloHb3Tay
B Hamiell Oeceme ¢ HUM oTtMedan: «B 1964 romy B
CBSI3U C OTKpbITHEM B J[OHBI3TAy TOCYAapCTBEHHOTO
BOCHHOTO  IIOJIMTOHAa  BECh  HApoOd  HACKOpPO
nepecenmiy B coBxo3 ONMaybIT.

B oTOoT CMyTHBI HCTOpUYECKMH TEpUOJ
COLMANIBHBIX TOTPSICCHUI TPaJUINOHHYIO MIKOIY
Kazanrama Bén Konaxbait [ymaymbl, KOTOpBIHA
ocraBaiica B [loHp3Tay. OH BOCIHTAN CIEIyOIICE
KosieHo  Omectsiumx — pomOpucroB:  TachiOaii
Maxambeta, Toraiibaii beiicenOuyner n Kanmsioaii
HaceipGaitynel. B XX Bexe Hacnenue Kasanrama
coxpausmn Taceibaii w Kanmgeibait u  GepexHO
nepenay CBOMM Yy4eHHKaM AubaeH ToliereHoBy,
AbGpmpamutr Kymxanoy m Haxumeraua-Mamanax

MawmbOetamuay.  Cs3yromiedi  HHUTOYKOH  CTallo
TBOpuecTBO  HakmMernun-Mamanaka, KOTOpbIU
MPOJOJDKAJ Pa3BUTHE TPAAUIMOHHON INKOJBI JI0
Havana XX| Bexa.

Hcnonaurensckoe HCKYCCTBO BTOPOTO
MIOKOJICHHSI KapaKaJIIaKCKUX BUPTY030B-I0MOPHCTOB
NOJHSJIO TPaJULIMOHHYIO ILIKOJY Ha BEpIIMHY e
pa3Butus. Takux sApkuX BUPTYo30B B Haudase XXI
BeKa 00JIblIIe He OCTANIOCh.

Kanekem AiirakoB ObUT IpHUrIamieH Ha paboTy
B AnMaTel B OpKECTp Ka3aXCKHUX HapOJHBIX
HHCTpYMEHTOB uMeHM Kypmanraspl.  ApTHCTHI
opkectpa Pycrembek OmapoB m Aiica Illapumnos
ctanmu ero ydeHukamu. Kapabyrakckas mTuHHS
mkonbl Kazanrama coxpaHsuiack B ceMEWHOM
muHactuu: JKonmeip3a (XKoseke) KyOaubimrynsr -
Paiteimbepren JKomnekenos - blckak PaitbimbOeprenos
- Aonynxamut PaiibimOeprenos (Ta0:m.6).

Taoauna 6

Bropoe nokoJienue ucnoJHuTeEN€H

Jonbi3Tay baliraHuHCKuii paiioH

Kapakannakus

- Toraii6ait beticenOu-yub

(1904-1976)

blIprei3, Kapadyrak, Oni, Apaa

Tacei0aii Maxamber

(1910-1961) (1908-1988)

AGnmuramm YKaHObIp-T1IHIeB —

Kannpi6ait Haceip6aii-yist
(1910-1984) (1916-2003)

buman Kemxebaii-yibl

Anpner Toierenos —
(1921-1997)

Pycrembex OmapoB
(1919-1988, ITaBnoaap)

Abapamut Kymkanos -
(1927-1997)

blckak PaiibiMbepre-HOB
(1929-1988)

Nzbacap NUnusico
(1929-2006, Apain)

Monsik Hcaraiiysnsl
(1930-1960)

Haxxumernun - Mamanak
Mamberanua
(1933-2004)

Atica [llapumos
(1933-2004, Oun)

Bcero: 12

Opna 13 mepBBIX (POIBKIOPHBIX SKCHESTUIIHA B
baiiranuHckuii paifoH Obuta opraHu3oBana B 1975
rogy COTPYIHHUKaMU M CTyA€HTaMu AJIMAaTHHCKOMH
KOHCEpBAaTOpHUU. OTO OBUIM IIEpPBBIE 3aIMCH KIOEB
Kazanrama B uCToHeHHH Y4eHUKOB JIOHBI3TayCKOM
HUCIOJHUTENBCKON TpaaAULINH. Hanbueimee
n3yyeHue baliraHWHCKOro pailioHa MPOJIOJIKUAT

AOGmymxaMuT, KOTOPBIH BeTpeTwica ¢ HaxumeranH-
Mammanakom B 1995 rony.

B  tperbem mnoxonenuun B  JloHbI3Tay-
Baiiranunckom paiione u Kapakanmakum HeT
WCIIOJIHUTENEH, poauBmuxcs B 30-e roapl. Pazsutue
TPaAWIIMOHHON IIKOJBI MOJJICP)KUBAIN TOMOPHCTEI
n3 OoJiee OIArOMONIYYHBIX 3KOJIOTHUECKUX PETHOHOB
— AkT00e, Apama, Kapabyraka, Ouna (Tab6m1.7).

Taoauna7

Tperbe NOKOJIeHHE UCIIOJTHUTEIEH

Honbizray baiiranun Kapkaanakus

bIprei3, Kapadyrak, Oua, Apana, Aktobe u ap.

KanaGepren Anberon
(1936 — c/x AkTtobe)
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MowmpiH bairanua
(1937 — Temup)

Abwunaxum [larmrapos
(1937— Apan)

Kammap JKapmaramGeToB (1938-
1988 — Apan)

- Hypmaramberos
(1945)

Camamart | Kaiteipramu KosxanOaes (1938 —
Artbipay)

Bcero: 6

YerBeproe TIOKOJICHUE HCIIOJIHUTENEH
MIPE/CTABISIIOT JOMOPHCTHI, POAMBINNECS BO BTOPO
nonoBuHe XX Beka. Bce nmATepo  HauMHAIM
OCBaMBaTh KIOM Ha TPAJULUOHHON OCHOBE y CBOHUX
OJIM3KUX POACTBEHHUKOB JEN0B, OTLOB,
POJICTBEHHUKOB IO MATE€PUHCKOW JIMHHMH, & 3aTeEM
HONy4unu  HpoeCCHOHAIBHOE  aKaJeMHUYeCKOe

o0pa3oBaHue B yUHIIHIIEC U KOHCEpBaTOpuu. Kaxkprii
U3 HUX BCTpEYalCsl M COBEPIICHCTBOBAI CBOE
HCTIOJTHUTEIIBCKOE ~ MAacTepcTBO Yy HECKOJBKUX
TPaTUIIHOHHBIX HCTIOJTHHUTEICH. u Tenepb
JIOMOPHCTBI 4ETBEPTOrO MOKOJICHUSI MPOA0IDKAIOT
pasBuTHE  TpaAMUMOHHOW  mkosubl  Kaszanrama
(Tab6mn.8).

Taoauna 8

‘{eTBepToe TMOKOJIEHNE MCITOJIHUTeIel

JonbizTay - baiiranux Kapa-
KAJI-NaKus

bIprei3, Kapabyrak, Oui, Apaj, Akrode u ap.

Abnynxamut PaumbepreHoB
(1957 — Akrobe)

AcsixanoB JKaitmayOait Anumnbaes Typap
(1964) B (1959)
XamsuHn Tamnan Kenurecos Acruibek
(1975) a (1984 — Aura)
Bcero: 5 Bcex ucnosHuTeneii: 64

C xonna XIX - magana XX| BekoB coxpaHeHHE
TPAAMIMOHHOM IIKOJBI MONYYHJIO COBPEMEHHYIO
dopmy: ¢ 1994 roma B r. AKTOOE MPOBOIATCS
PecriyOnmkanckne KOHKYPCHI JIOMOPHCTOB HMMEHH
Kazanrama. OtnuuurensHOM OCOOCHHOCTBIO 3THX
KOHKYPCOB SIBJISIETCSI TO, YTO NPUHUMATh y4acTHE B
HEM  MOryT Kak  TpaAulHOHHBIE, TaK U
aKaJgeMHuIeckn-o0ydeHHbIe JOMOpHUCTHL. JlaypeaTom
I'pan-npu nepBoro PecmyGnmkaHckoro KOHKypca
cran Kosxarenbpl AManoB. OH ITOpa3wil )KIOPH, BCEX
YYaCTHHKOB MW CIIymiaTeled KOHKypca HE TOJBKO
M3bICKAHHON BUPTYO3HOH TEXHMKOW, HO U HOBBIMH,
panee HEHM3BECTHBIMU KIOSIMHU Kazanrama.
Kosxarenpapl Obu1 yuenukom JKymabaii-akcakana. B
2017 romy koHKypc wuMeHH Kazanrama mpuHSI
craryc Mex1yHapoJHOTO, B HEM IPHHSUIN y4acTHe
HapojHble ucnoiHuTenn u3 Kazaxcrana, Xakacwuw,
Kapakanmakum, Anrtas, KaxAblii U3 KOTOPBIX
BKJIFOUHMIIN B CBOH penepTyap kton Kazanramna.

Conclusion

Uccnenosanue TpajAuLMOHHON
UCTIOJHUTENbCKOM mmKkonsl Kazanranma mno3Bomuiio
CHeNaTh CIEAYIOMINE BEIBOIBI:

1) CoxpaHeHne ¥ pa3BUTHE TPAIULMOHHOM
JIoMOpoBoii mikoJibl Kazanramna ObU1o CBSI3aHO C TEM,
4yTO NycThIHHbIE paiionsl Illankapa, JloHbI3Tay-

Baiiranmaa ObUIM  pacIONIOKEHBI  JAJIEKO  OT
[UBWIA3AIUOHHBIX  MPOMBIIUICHHBIX IICHTPOB H
OBLTM  TPYAHOMOCTYITHBI, TMOCKOJBKY OKa3aluCh B
30Hax pa3MeIIEeHUs] BOCHHBIX MOJUTrOHOB. [losTOoMy
kion Kazanrama mosroe BpeMsi  OCTaBajlCh
IyXOBHBIM  MHPOM  HapoAa, BOIUIOHIAs  €ro
¢dunocoduro u TOO0BE K )KU3HU.

2) @ONBKIOpHBIC 3allUCH ¥ MaTepHalH,
coOpannsie 3a 37 JeT  MHOTOYHCIICHHBIX
SKCHEIUIIMOHHBIX MOJICBBIX Pa0OT 10 BCeM paiioHam
AxTIOOMHCKOH 007acTH, moe3aku B Kapakammakuto,
u3ydeHue apxuBoB ropoznoB OpenOypra, AkrtoOe,
[Mankapa  MO3BONMIM  BOCCTAaHOBHUTH  HMEHA,
ouorpaduu u pernepryap 64 TNPSAMBIX YUCHUKOB
TpaAULMOHHOW IuKoJbl KrooWmu Kazanrama. B
UCTOPHU JOMOPOBOW IIKOJBI OKa3alHCh CTEPTHIMHU
MMEHa MHOTHUX MY3BIKAHTOB, KOTOpPbIE IOTHOIN B
rofbl KOJUIEKTMBH3AaLUU U PEIpEecCuil, TeX, KTO
pa3enuia y4acTb POJHOM 3€MIIM, 3apa)XX€HHOM OT
SICPHBIX W XUMHUYCCKUX HCIBITAHHUHA, KTO HaBCErna
MepeKOYeBal M MOKHUHYJ POJHBIC Kpasi, OCTABHUB ceOe
YaCcTUYKY pPOAWHEI B Ktosix Kazanrarma.

3) Ho xonma XX Beka COXpaHsIACh
TpaaullMOHHAas 1IKoja BocnuTaHus Ycraz-lllakupt.
JIoMOpUCTBI ~ TEpBOrO, BTOPOTO M TPETHETO
MOKOJICHUH YIeHHKOB M mocienoBateneid Kazanramna
MPOILIN TPAJAUIHOHHOE 00YUCHHE B CUCTEME Y CTa3-
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[MMakuptr. Bce BoceMb ITOMOpPHUCTOB HYETBEPTOTO
MOKOJICHUs ObUTH TIOTOMKaMHU yueHHKOB Ka3zaHrama
W HaYMHAIH WIPaTh Ha AOMOpe MO TPaguIMOHHOMN
CHUCTEME OT CBOMX JIE/IOB, OTIOB, POJICTBEHHUKOB IO
MaTepUHCKOU JINHUH. Pewus CTaTh
npo(eCCHOHANBHBIMI ~ MY3BIKAHTAMH,  IIECTEPO
3aKOHYMIIN MY3BIKAJIbHBIE YUWIIHILA u
KOHCEPBaTOPHIO. Ho OCHOBOW  pemepryapa
octaBayuch Ko Kazanrama.

4) Hecmotps Ha BCe HUCTOPHYECKHE
MEpPUIETUH, B PA3BUTUU TPAJAUIUOHHON LIKOJIBI
MOXXHO  BBIICTHTH  HECKOJNBKO  TPSMBIX  HE
MpepHIBaBIINXCS JTHHUNL:

Hlankap: Kazanran, Kageipamu, XKymabai,
Kosxarengpr, Ennn, AOgynxamur

Hlankap: Kazanran, Kypmanramu, Xanekem,
Kenber, Cagyakac, Hyp6omnar
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CONSTRUCTING A SHAPE OF ORTHOPEDIC BOOT-TREE PRINT BY
MEANS OF THE SOLUTION TO DIFFERENTIAL EQUATION WITH
DEVIATING ARGUMENT

Abstract: The paper describes the construction of a shape of the orthopedic boot-tree print by means of the
solution to differential equation with deviating argument. The obtained solutions to the second-order differential
equation with deviating argument allow for describing the shapes of the orthopedic boot-tree print with high
degree of accuracy. It also allows for varying the shapes of the orthopedic boot-tree print when moving from the
one size to the second one in an unlimited number that is of particular relevance in the production of orthopedic

shoes.
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Introduction

In the footwear industry, great attention is
devoted to the issue of designing the inner shape of
footwear, that is, design of boot-trees. It is well-
known that from a geometrical standpoint, boot-tree
has a complex shape, its description by using
methods of mathematical research is quite a long and
labor-intensive process. In general, the technical
side of the inner shape of footwear (boot-tree) is
heterogeneous. In the process of designing the
internal shape of boot-trees, it is necessary to take
into account data on the anthropometric sizes and
shapes of foot. Proceeding from biomechanical
properties of foot, it is necessary to transform the
obtained parameters and, on that basis, to determine
curvilinear lines of boot-tree. The development of a
new algorithm describing the geometrical surface of
boot-tree, and its practical application represent one
of the basic and urgent problems in the footwear
industry

Materials and Methods

grant FR No 217386

An algorithm describing  the geometrical
surface of boot-tree is considered in the works of
numerous researchers [1-4, 8]. To describe the
geometric shape of boot-tree, they have used the
following methods of research: the radius-diagram,
biquadratic spline, bicubic interpolating spline (for
description of transverse-ertical and horizontal
sections), etc. These methods are of considerable
complexity, and they require a great deal of time
during the process of designing boot-trees, and they
also are characterized by certain inaccuracies.

The authors of this paper have decided to
describe the geometric shape of boot-tree by using
the theory of differential equations with deviating
argument, the issue will be resolved in a relatively
brief time, and the obtained result will be far more
accurate. The issue is particularly relevant when it
comes to designing the orthopedic boot-trees for
patients having a deformed and pathological foot.

Since the 1930s, there has been great interest of
mathematicians in the theory of differential equations
with deviating argument. This is attributed to the fact
that the use of these equations in natural sciences and
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technical areas has significantly increased. A
systematic study of this theory originates from the
works of O. Polusukhin, E. Shmidt, F. Shearer, G.
Hilb, A Myshkis, K. Voltera and other researchers
[5-7, 9-10].

It is well-known that the first-order non-
linear ordinary differential equation is written down
as follows:

y'(x) = f(x,y(x)) )

If we move from this equation to differential
egaution with deviating argument, then (1) will take
the following form:

y'(x) = f(x, y(x—c (x))) &)

If a(x)>0, then the equation (2) is called an
equation “with lagging argument”, but if a(x)<O0,
then (2) is called an equation “with advanced
argument®. By means of both (1) and (2) differential
equations, there are described different prcesses, but
the speed of a process described for the equation (1)
is determined at any moment, according to the state
of this particular moment, but the speed of a process
described for the equation (2) is determined in
accordance with the previous state of a certain time
of this process, or by the successor state of a certain
time.

To illustrate the use of differential equation
with deviating argument, we have to set initial
condition for it, that is, to consider Cauchy problem.
Our aim is to construct the shapes of the boot-tree
print by means of the line integrals of the solutions to
Cauchy problem for differential equations with
deviating argument.

Consider differential equation “with advanced
argument”:

y'(®) =yx+1) @)
Set the initial condition for this equation:
y(x)=9(x) —p<x<0 (4)

Then from the equation (3), in sequance on the
segments [0, 1], [1, 2], ..., by differentiation, it is
possible to find out Y(x), by the following formula

yx)=y'(x—-1) 5)

We consider only those values of o(x), for
which, the problems (3) and (4) have the solutions.
Suppose ¢(x)= x. We search for a solution to the
equation (3) by using the Euler method, particularly
we search for the solution to (3) in the following
form: y=ce™

We shall obtain the family of the solutions in
the following form:

y(x) = ce**cosfx — oo < x < o0,

where o and B are the real numbers, and they
satisfy the following equation:

a+p;=e b (i=,/-1) (6)

It is easy to check that the equation (6) has an
infinite number of the solutions. Indeed, the equation
(6) is equivalent to the following system:

a=e%cosf

{[)’ =e%sinf ()

The line determined by the first equation of a
system (7) on the planes a and By, is composed of an
even number of congruent “lengths”, and each of
them is spread out towards the positive direction of
the axis a, and it has two asymptotes
B=knt> (k=11,43,45.)  (SeeFig.1).

e —— e -

—— e ————

e o o —— e —

—— —— e———

Fig. 1. Integral curves of solution of the first equation of the system (7), when
3
B = knJ_rE (k=+1,43,45,...)
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The line determined by the second equation of a
system (7), is composed of an even number of
congruent “lengths”, and each of them, except for
one, is placed in the half-plane, and it has two:

waf (e=x(2+).2(04]) 2 (6

t
%) ) (See Fig. 2).

Fig. 2. Integral curves of solution of the first equation of the system (7), when

Y3
ﬁ=t1‘l’i§ (t=

As we can see, the equation (5) has an infinite
number of the solutions. If we renumber these
solutions, we will obtain a, and Pni (i=
1,2,3,...) sequences. If we equate the absolute
values of both parts of a system (7), we will obtain:

Ja%+ b? =e”

Therefrom, we obtain that when n — oo, then
|ay| = o |ﬁn| — OO0 if we take the sequences of the solutions to the
equations (3) and (4):

yo(x) = e VIne~%¥ cos B, x
Then, it clear that llm _max lyn ()| =
lim eVen = 0

i(z+%>,i<4+%),i(6+%),...)

lim max y,(x) = +oo, 11m mm yn(x) = —0
n—-oo 0s<xs<¢

If we change the initial condltlon (p(X) =X, itis
obvious that, the line integrals of the solutions to the
problem (3) - (4) will change their forms. By using
this method, we can obtain the desirable shape in the
front part of the boot-tree print.

If we take @(x) = ax + b as an initial
condition, in this case the lines determined by the
first equation of a system (7) will not be symmetrical
to the lines  B=(2k-1)=, but their asymptotes will be
B =kn i% (k = +1,42,+3,...). For example, if

a=2 and b=1 o(X) = 2x + 1. In this case, the

n—co lines determined by the first equation of a system (7)
Moreover, for any £>0, we have will take the following form (see Fig. 3).
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Fig. 3. Integral curves of solution of the first equation of the system (7), when
a=2,b=land ¢(x) =2x +1

If a=—%and b=1, then (p(x)=—§x+1. In

this case, the lines determined by the first equation of
a system (7) will take the following form (see Fig. 4).

Fig. 4. Integral curves of solution of the first equation of the system (7), when
a= —%, b=1and ¢(x) = —%x+ 1
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Conclusion:

The obtained solutions to the second-order
differential equation with deviating argument allow
for describing the shapes of the orthopedic boot-tree
print with high degree of accuracy. It also allows for
varying the shapes of the orthopedic boot-tree print
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RESEARCH OF A NEW THERAPEUTIC HERBAL REMEDY FOR THE
PREVENTION OF IRON DEFICIENCY BY INFRARED
SPECTROSCOPY METHOD

Abstract: The article presents the results of the study of a new therapeutic herbal remedy by Infrared
Spectroscopy method. We conducted a purposeful study of iron-rich medicinal plants. A new composition has been
developed, which includes an extract of nettle, mildew of rosehip and powder of folic acid. Spectrograms of the
given compositions and its separate components are presented in the article. Studies have confirmed that the
mixture of components is stable and its constituents do not enter into reactions with each other.
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HCCJIIEJOBAHUE HOBOI'O IEYEBHOI'O PACTUTEJIBHOT'O CPEACTBA  JIJISI
MPOPUJTAKTUKHA AEPUILINUTA KEJIE3A METOAOM NH®PAKPACHOU CIHEKTPOCKOIINA

Annomayusn: B cmamve npedcmagieHvl pe3yibmamsl UCCIe008AHUS HOB020 JIe4eOHO20 pACmUmenbHO20
cpedcmea  MemoOoOM — UHPPAKPACHOU — cnekmpockonuu. Mbl  npogenu  YereHanpasienHoe UCCIe008aHUE
JHcene30co0epIHcaumux 1eKapCmeeHHvix pacmenui. Paspabomana Hosas komnosuyus, 6 cocmag KOmopou 6xo0sam
9KCMpaKm Kpanugvl 08YOOMHOU, MSIKOMb WUNOBHUKA U oauesas Kucioma. B cmamve npedcmaenenvl
CHeKmpozpammbl OAHHOU KOMRO3UYULL U ee OMOeNbHbIX KOMNOHenmos. Hcciedosanus noomeepounuy, Ymo cmecs
KOMROHEHMO8 YCMOU4UBa U ee COCMAgHble YaACMU He 6X003M 8 peaxyuu opye ¢ Opy2oMm.

Knrwouesvie cnosa: Kpanusa, wiunoenux, unpakpacHasi Chekmpockonus, oegouyum dicene3a

Introduction AKTUBHbIE BEILECTBA 3TUX JICKAPCTBEHHBIX PACTEHUN
MHorve BHIBI JIEKAPCTBEHHBIX pPacTEHUI [1, c. 32-35; 2, c. 265-267].
coJiepkaT OOJIBIIOE KOJUYECTBO IJIEMEHTApHOTO
JKeaesa. Mpe1 MPOBEIIA LieJICHAIIPaBICHHOE Materials and Methods B XoJie
uccicaoBaHue MCEToA0M aTOMHO'a6C0p6HI/IOHHOI7[ Ha60paTOprIX u IPOU3BOICTBEHHO-
CIIEKTPOCKOIIHIA HEKOTOPBIX JAUKOPACTyINX SKCIIEPUMEHTAIILHBIX UCCleI0BaHUM ObUTH
JICKapCTBEHHbIX ~PAaCTCHMi, TaKMX KaK Kpalusa 0TOOpaHBl pacTeHHs, CoIep)Kamue HanOoJIbIIee
ABYIOMHasi, Oy3uHa, WIHMIOBHNK, YCPHUKA U JPYrHe. konmuectBo kenesa [3, c¢. 9-12]. B pesynbrate
MeTo0M KHAKOCTHON Xpomarorpagu BBICOKOTO SKCIEpUMEHTa ObIT ONTHMU3UPOBAH COCTaB HOBOTO
JABICHUS Mbl HMACHTHQUUMPOBAIH OHOJOTHYECKH Je4eOHOTO  PAaCTHUTENBHOTO  CpEJCTBA JUIst

npouIaKTUKH aeduiuTa xenesa [4, 5, c. 252-270].
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CpencTBo TpencTaBieHO B BUAC TaOJIETKH U B €ro
COCTaB BXOJIAT:

1. CyxoH 5KCTpPaKT KpamuBHl IBYAOMHOH C
BBICOKHMM COJIEpXaHueM jxenesa [6, c. 127-131];

2. JlucmeprupoBaHHasi MSKOTh IIWUIIOBHUKA C
BBICOKMM COJIEp)KaHUEM acKOpPOMHOBOW KHCIIOTHI, B
KauecTBe CTUMYJsTOpa abcopOuumii xemesa [7, c.
150-153];

3. Topomiok (osiMeBoi KHUCIOTHI B KadeCTBE
CTHUMYJIISITOpa KPOBETBOPEHHUSI.

MeromoM  HMHGPaKpaCHOW  CIIEKTPOCKOIINHU
(UKC) H3yYEHBI u HICHTU(UIIPOBAHBI
(hYHKIMOHATBHBIC TPYIITBI COCTABJISIONINX BEHICCTB
KOMITOHEHTOB JIeKapCTBEHHOTO cpeacta [10].

WccnemoBanmsa IIPOBOAYIN Ha UK
cnekrpomerpe FTIR - Fourier Transforming
«THERMO NIKOLET», AVATAR 370, nuama3oH:
400-4000 cmt; Tounocts usmepenus: 0,5 cm™,

Ha puc. 1 nmpeacrasnena MK-cnekrporpamma
KpanuBbl JBYIOMHOW. B u3yuaeMmbIX criekTpax B
BBICOKOYACTOTHOH 00JIaCTH MOSBIISIOTCS CIICIYIOLITIC
noJ0ck! nornomenus: 3255 cm* coorerctByer (VO-

1007
90-
i chinchari {in nujol)

804

804

504

%T ransmittance

404
304

20+

B
4000 3500 2000 2500

H) BaneHTHBIM KoJieGaHUSM B3aUMOCBS3aHHOH C
KHCIOTHBIM tuMepoM OH-rpymmsi; 2923 em™ u 2854
cm?  cooTBETCTBYIOT (vC-H) BaJICHTHBIM
xoneGanusm rpynmbl C-H; 2723 cm? u 2684cm?
cootBercTBYIOT (V-C(O)H) BasmeHTHBIM KoJIeGaHUsIM
-C(O)H-anbnernaHo rpymmsl.

B cpemHe- W HHU3KOYAaCTOTHBIX OOJACTAX
MOSIBIISIIOTCS.  CIACAYIOLIME TI0JIOCHI  ITOTJIOLICHHMS:
1635 cm? u 1550 cm? coorsercryror (8C=NH)
nepopmanmonaeiM  koiebammam  C=NH  rpymm
amuHoKuca0T; 1311 cm? coorsercTByer (5-OH)
nepopmannoHHeiM Konebanusm OH-rpynmsr; 1149
cm? cootserctByer (8C-O-C) meopMarmoHHBIM
kosiebanusm rpymnmbl C-O-C mpocThix 3GUpoB;

1072 cm? coorserctByer (VC-O-C) BaneHTHBIM
kosiebanusim C-O cBsizu.

Tak kak oOpa3umpl  IPUTOTOBJICHBl  Ha
Ba3eJIMHOBOM  Macjie, CIEKTp XapaKTepu3yeTcs
CIEIYIOIUMH TI0JIOCaMH  TornomeHus: 1457 eml
1373 ¢t u 725 cml, uTO COOTBETCTBYET CrEKTpY
MOTJIONICHHSI Ba3eIMHOBOTO Maciia.

1635,42
1550.56

T Y Y e
2000 1500 1000 500

Wavenumbers {(cm-1)

Puc. 1. UK-ciekTporpaMMa 3KCTPAKTa CyXUX JHCTHEB KPANUBBHI IBYI0MHOM

Ha puc. 1 mpencraBnena MK-cnektporpamma
JICTICPTUPOBAHHONW  MSKOTH  CHENBIX  IUIOJIOB
IIMMOBHUKA. B HM3yyaemMbIX  CIEKTpax B
BBICOKOYAaCTOTHON 00JIaCTH MOSBISIFOTCS CIEIYOLIIE
nosock! nornomenus: 3185 ecm® cooterctByeT (VO-
N) BanenTHbIM KoiieGanusmM -OH rpymm Mosexyist
(enona; 2923 cm?! u 2854 cm? cootsercTByIOT (VO-
V) BalleHTHBIM KoJebanusm rpynmsl C-H; 2723 cm?
u 2676 cm! cooterctByer (v-C(O)H) BaneHTHBIM
konebanusM -C(O)H anbaerugHoi rpynmnsl.

B cpeaHe- © HHM3KOYAaCTOTHBIX 00JaCTAX
TTOSIBJITFOTCS CIICTYIOIINE TIOJOCH MOTJIomeHus: 1743

cm?  cootserctByer (3C=0) meOpMaIMOHHBIM
konebanusam C=0 kapOGoHuIBbHOM rpynisl; 1627 cm™
COOTBETCTBYET (6C-NH) nehopMaoHHBIM

kostebanusmMm C—NH rpynmer amusokucsaot; 1311 em
! cootBerctByer (6—OH)  nmedopmanmoHHBIM
xonebanusm -OH rpynmer; 1157 em™ u 1056 cm?
COOTBETCTBYIOT (6C-0-C) nmedopMalMOHHBIM
konebanusim  C-O-C  rpymnmbi; 970 cm?
cootBercTByeT (0—CH)  ckemeTHBIM KoJeOaHHSIM
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CH rpynn ankenos; 893 cm’?
CH) ckeneTHbIM KOJI€OaHUSAM

cooTBeTCTBYeET (86—
CH rpynm apeHos.

1007
sskili {in nujol)
804
701

80+

%T ransmittanc e
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20!

20+

Tonocer nornomenus 1457 cmt, 1373 cm?! u
725 cM!  COOTBETCTBYIOT CHEKTpY MOIJIONIEHHUS
Ba3eMHOBOTO MacJa.

1627,71§7

Wavenumbers {cm-1)

Puc. 2. UK-cnekTporpaMma JucneprupoBaHHO MSIKOTH CHeJIBIX MJI0/I0B IINTMOBHHKA

Merogom MKC wu3ydeH mopomok ¢onneBoit
KHCIIOTHI. Ha puc. 3 mpeacraBiena
COOTBETCTBYIOILIAS HK-cnekrporpamma. B
BBICOKOYACTOTHOW 00JIACTH MOSIBIISFOTCS CIEIYIOLIIE
MOJIOCHI moromenus: 3386 cmt cooTBeTcTBYeT (VN-
H) BanentHpiM  konebanmsim N-H  rpynms
NIEPBUYHBIX AMUHOB; 3255 cm? cooTBercTByeT
(vO-H) BasileHTHBIM KOJIEOaHUSIM B3aUMOCBSI3aHHOMH C
KHMCIOTHBIM aumepoM -OH rpymmer; 2923 ecm? u
2854 cm?  coorserctBytor (VC-H) BaseHTHBIM
xonebanusm C-H rpymm; 2723 cm™ cooTBeTCTBYIOT
(v-C(O)H) BaneHTHBIM KOJeOaHUAM -C(O)H
QJIBJAETHHOM TPYIIIIBL.

B cpenne- 1 HU3KOUACTOTHBIX OOJIACTAX BHIHbI
CIeNyIOIIMe TMOJOChl Horyomenus: 1689 cemt
COOTBETCTBYET (0C=0) JnedopMaoHHbIM
konebannssM C=0 kapOOHWIFHOW TPYIIIIH; 1627
em?®  cootserctByer (3C-NH) neopMaruoHHbIM

konebanussMm C-NH  rpynmer amunOKHCnoT; 1334
em?t cootserctByeT  (v-C-N) BaleHTHBIM
konebarmssmM C—N Tpymnmsl apoMaTHIECKUX aMUHOB,
1241 cm u 1211 cm? coorserctByror (8C-N)
nedopmanmonneiM  konebanusivm  C-N  rpynmsr,
1157cm™ u 1110em? cootsercTBytor  (8§C-O-C)
nepopmannoHHeIM  konebaHusM C-O-C  rpymmsr
npocteix 3¢pupos; 1018 cm cootercTByet (VC-O—
C) BanentasiM konebanmam C-O cpsasu; 918 cm™
coorBercTByeT (0—CH)  ckemeTHBIM KoJeOaHUSAM
CH rpynn ankenos; 856 cm™ coorerctByeT ) (86—
CH) cxkenernsM konebanusm CH rpynm apeHoB.

OOpasupl MPUTOTOBJICHBI HA  Ba3eJIMHOBOM
Maclie, COOTBETCTBEHHO CIIEKTpHI 1457 cml, 1373
cM® 1 725 cM” COOTBETCTBYIOT CMIEKTPY MOTJIONIEHHUS
Ba3eJIMHOBOTO Maca.
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Puc. 3. UK-cnexkTporpamma ¢oy1meBoii KHCJIOThI

Metonom UKC uccrnenoBany nopomox HOBOIO
Je4eOHOTO CPeACTBa, B COCTaB KOTOPOTO BXOAAT
9KCTPAKT KPalMBbl, MAKOTH IIUIIOBHUKA U (hOJIHEBast
kucnora. Ha puc. 4 mpencrasnena  UK-
CHEKTpOTpaMMa JaHHOW KOMIIO3UIMA. AHaIN3

WUTOTOB HCCIIEIOBAHMH TOKA3bIBAeT, YTO JlAHHAS
CIIEKTpOrpaMMa  HpelcraBilser  coboli  cOop
CHEKTPOTpaMM KpamuBHl (puc. 1), mUmoBHUKA (pHC.
2) u GoareBoit KUCAOTH (puc. 3).

chinchari + askili +folis mjava (in nujol)
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Puc. 4. UK-cnekTporpaMmma J1eKapCTBEHHOT0 CPe/ICTBA HA OCHOBE IKCTPAKTA KPANUBLI ABYAOMHOM

Cnenyer OTMETUTh, YTO BOJIHOBBIE YHCNA
MOJIOC TIOTVIOIICHUSI IPAKTHYECKH HE MEHSIOTCS.
HaGmiogaeTcss ~ He3HaunTenbHash  pasHULIA B
UHTCHCUBHOCTU TIOTJIOIICHUA, qTO CBs3aHa C
KOJINYECTBEHHBIM COOTHOIICHHEM KOMIIO3HTOB B
kommo3unuii [8, 9, c. 9-12, 10].

HoBoe nekapcTBeHHOE CpEACTBO Ha OCHOBE
9KCTpPaKTa KpamuBBl ABYIOMHOH  HCCIENOBaIN
MeTo0M MKC MHOTOKpaTHO, COOTBETCTBEHHO uepe3

1 wyac, 24 wyaca, 1 Mecsy u 6 MecslUeB IMocie
M3TOTOBJIEHUsST Kommo3uuuid. Bce cnexkrporpaMmbl
OBUTH WACHTUYHBI, YTO YKa3bIBaeT HA YCTOHYHMBOCTH
CMecH KOMIIOHCHTOB JTAHHOTO JICUeOHOTO CPE/ICTBA.

3akaouenune
BemecrBa, Bxomfdmme B COCTaB  HOBOTO
JeyeOHOTO  PACTUTENHHOTO  CPENICTBA IS

npoMIakTUKK IeunnTa jkene3a, Ha MPOTHKSHIH
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uccienyemMoro mnepuona (6 MecsleB) HE BXOAAT B
XUMUYECKHe peakiuu Mexay coboit. Ha ato
ykasbiBaeT aHanu3 MK-cnekTporpaMM KOMIIO3ULUH,
Ha KOTOPBIX COXpPaHEHbl BCE CTapble IHKU
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METAL MOLD CASTING OF CAST IRON AND ALUMINIUM PISTONS

Abstract: The results of computer simulation of metal mold casting of cast iron and aluminium pistons for an
automobile are presented in the article. Analysis of casting flaws into the pistons materials obtained at the different
conditions of casting: values changing of melts flows, adding of the second vent, adding of a feeding point, a metal
mold tilt and changing of the casting orientation into the mold was performed. Rapid cooling of aluminium melt
leads to incomplete filling of the metal mold channels without additional elements of a gating system. Complete
filling of the mold and the lowest deformation of material after cooling are ensured by changing of the aluminium
casting orientation into the mold (by 180 degrees). Casting of the cast iron pistons is recommended to perform by

adding of the second vent and the feeding point, as well as when the metal mold tilt by 90 degrees.
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Introduction

Special requirements apply to manufacturing of
automobile pistons. The pistons are exposed to
significant temperature and mechanical loads, wear
due to increased friction [1]. Implementation of these
requirements is ensured by rational choice of
material and manufacturing accuracy of the
automobile piston. The aluminium pistons have
sufficient strength, high heat resistance and low
weight. The cast iron and steel pistons are used less
frequently. Dimensional accuracy and low roughness
of contact surfaces of the automobile piston are
achieved after machining of a workpiece. The
workpiece for the automobile piston is obtained by
different methods (casting and forging). Gravity
casting into the special casting mold (the metal mold
[2]) is one of the methods to obtain the workpiece for
the piston. So as materials for the metal mold have
high heat conduction then melts when pouring are
cooled rapidly. This can lead to incomplete filling
into the castings. This casting flaw into the thin-
walled castings (for example, into the automobile
pistons) is particularly pronounced. Aluminium
alloys after cooling have shrinkage to a greater extent
(in 2 — 3 times) than shrinkage of gray cast irons [3 —
6]. Thus, for probability decreasing of casting flaws

Doi: éos¥ef https:/dx.doi.org/10.15863/TAS.2018.05.61.23

formation it is necessary to choose the optimal
casting modes and rational configuration of the mold
by performing analysis of metal mold casting of the
cast iron and aluminium pistons for the automobile.
Experiments were carried out by means of finite
element modeling into a special computer program
for reducing time of simulation and obtaining of the
reliable results.

Materials and methods

Simulation of metal mold casting of the cast
iron pistons (gray cast iron EN-GJL-300 [7]) and the
aluminium pistons (aluminium alloy A356 [8]) for
the automobile was carried out into the special
computer program LVMFlow.

A three-dimensional casting model of the
automobile piston and the gating system for
computer simulation of metal mold casting is
proposed in the Fig. 1. The solid models were
cavities into the metal mold. The first solid model
includes: the cavity for filling and subsequent
cooling of melts, the cavity of a slit gate for melt
supply into the mold cavity, the cavity of a vent for
gases withdraw from the mold cavity and control of
filling it by melt, the cavity of a downsprue for melt
supply from a pouring basin to other elements of the
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gating system, the cavity of the pouring basin for
pouring of melt.

Figure 1 — The three-dimensional casting model of the automobile piston and the gating system in the cross

The casting process of the automobile pistons
under the different modes and configurations of the
mold was researched:

1. Values changing of melt flow of gray cast
iron EN-GJL-300 (1st mode — 0.397 kg/s; 2nd mode
— 0.893 kg/s and 3rd mode — 1.396 kg/s) and
aluminium alloy A356 (1st mode — 0.136 kg/s; 2nd
mode — 0.305 kg/s and 3rd mode — 0.477 kg/s).

2. Adding of the feeding point.

section.

3. The metal mold tilt with the casting by 90
degrees.

4. Adding of the second vent.

5. Changing of the casting orientation into the
metal mold by 180 degrees.

Chemical compositions of gray cast iron EN-
GJL-300 and aluminium alloy A356 in percentage
are presented in the tables 1 and 2.

Table 1
Chemical composition of gray cast iron EN-GJL-300 in percentage.
Fe C Si | Mn P S
9384 [ 31|21 | 08 | 0.08 | 0.08
Table 2

Chemical composition of

aluminium alloy A356 in percentage.

Al Si Mg Mn Cu Fe Zn Ti

91.387 7.5 | 045 0.1 0.2 0.15 | 0.2 | 0.013

Initial temperature of melt of grey cast iron was
taken by 1290 °C, initial temperature of melt of
aluminium alloy was taken by 710 °C.

Liquidus temperature for gray cast iron EN-
GJL-300 is 1196.791 °C, for aluminium alloy A356
is 617.848 °C.

Solidus temperature (eutectic) for gray cast iron
is 1152.048 °C, for aluminium alloy is 566.418 °C.

Changes of physical, mechanical and other
properties of the casting materials (gray cast iron
EN-GJL-300 and aluminium alloy A356) from
temperature changing are presented in the Fig. 2 — 7.

Gray cast iron EN-GJL-300 at cooling can be in
the following phases: liquid phase, austenite,
cementite and graphite. Aluminium alloy A356 at
cooling can be in the following phases: liquid phase,
1-solid and 2-solid phases. Significant increasing of
heat conduction is observed in graphite phase of gray

cast iron EN-GJL-300 at cooling. Aluminium alloy
A356 has higher heat conduction in cooled condition
than gray cast iron EN-GJL-300. It is noted that in
the first solid phase of aluminium alloy heat
conduction decreases, and in the second solid phase
heat conduction increases. Gray cast iron in graphite
phase has high specific heat at beginning of cooling.
Specific heat of the cast iron casting is reduced in 3
times at complete cooling. Specific heat of
aluminium alloy in both the first and the second solid
phases decreases in the range 190 — 200 J/(kg x °C).
Specific heat is 980 J/(kg x °C) at complete cooling
of aluminium alloy (in the first solid phase). Density
of gray cast iron EN-GJL-300 in austenitic and
cementite phases is about 3 times more than density
of aluminium alloy A356 in all phases. However,
density of gray cast iron in graphite phase is less than
density of aluminium alloy in all considered phases.
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Gray cast iron EN-GJL-300 has lower viscosity than
aluminium alloy A356 in liquid phase. This allows to
reduce time of melt filling of gray cast iron into the
mold. Grey cast iron has higher mechanical
properties in solid condition. Values of Young’s
modulus, bulk modulus and shear modulus don't
change at cooling of aluminium alloy. Poisson's ratio
for grey cast iron EN-GJL-300 is 0.26, for
aluminium alloy A356 is 0.33. Yield stress of gray
cast iron is more than aluminium alloy. Yield stress
of gray cast iron increases uniformly on the range of
cooling temperature. Yield stress of aluminium alloy
increases very rapidly on the small range of cooling
temperature.

Modified constitution diagrams [9] of gray cast

cooling are presented in the Fig. 8. The temperature
ranges of formation of different phases in gray cast
iron EN-GJL-300 and in aluminium alloy A356 are
presented on the modified constitution diagrams.
Percentage of the second chemical element in alloys
is indicated by the red dotted line.

CLF up of gray cast iron EN-GJL-300 in 1.7
times more than aluminium alloy A356 (50% vs.
30%). CLF down for accepted melts is same (30%).

Total emissivity of gray cast iron EN-GJL-300
in liquid and cementite phases is 0.1, in austenitic
phase is 0.11, in graphite phase is 0.53. Total
emissivity of aluminium alloy A356 in liquid and the
second solid phases is 0.1, in the first solid phase is
0.7.

iron EN-GJL-300 and aluminium alloy A356 at
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Figure 2 — The dependencies of heat conduction of grey cast iron EN-GJL-300 (A) and aluminium alloy

A356 (B) from materials temperature.
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Figure 3 — The dependencies of specific heat of grey cast iron EN-GJL-300 (A) and aluminium alloy
A356 (B) from materials temperature.
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Figure 4 — The dependencies of density of grey cast iron EN-GJL-300 (A) and aluminium alloy A356 (B)
from materials temperature.
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Figure 5 — The dependencies of viscosity of grey cast iron EN-GJL-300 (A) and aluminium alloy A356
(B) from materials temperature.
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Figure 6 — The dependencies of Young's modulus, bulk modulus, shear modulus and Poisson's ratio of
grey cast iron EN-GJL-300 (A) and aluminium alloy A356 (B) from materials temperature.
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Figure 7 — The dependencies of yield stress of grey cast iron EN-GJL-300 (A) and aluminium alloy A356
(B) from materials temperature.
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Figure 8 — The modified constitution diagrams of grey cast iron EN-GJL-300 (A) and aluminium alloy
A356 (B).

The range of grains growth rates in melt of gray
cast iron EN-GJL-300 is 0.001-0.2 (mm x s)/°C, in
melt of aluminium alloy A356 is 0.1-0.5 (mm X
s)/°C. The ratios range of nucleation to grain growth
rate in melt of gray cast iron is 0.0001-0.001, in melt
of aluminium alloy is 0.01-0.1.

Changes of physical properties of material of
the metal mold (gray cast iron) from temperature
changing are presented in the Fig. 9.

Heat conduction of the mold increases, and
specific heat decreases when cooling of the castings.
Values of considered physical properties don't
change at high temperatures of the metal mold.
Values of heat conduction and specific heat of the

metal mold correspond to values of heat conduction
and specific heat of gray cast iron EN-GJL-300 in
austenitic phase.

The metal mold was heated to temperature of
200 °C at casting of the pistons. Total emissivity of
the metal mold is taken by 0.93, gas-permeability is
taken by 1.53 x 10® m%Pa x s and rigidity is taken
by 1.

Changes of physical properties of channels
environment of the metal mold from temperature
changing are presented in the Fig. 10.

Heat conduction, specific heat and viscosity of
air increase, and density reduces when filling of the
metal mold by melt of gray cast iron and aluminium.
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Figure 9 — The dependencies of heat conduction (A) and specific heat (B) of the metal mold (grey cast
iron) from temperature.
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Figure 10 — The dependencies of heat conduction (A), specific heat (B), density (C) and viscosity (D) of
channels environment (air) of the metal mold from temperature changing.

Initial temperature of air into the metal mold
channels was taken by 20 °C. Dimensions of the

metal mold were taken by 193.8 x 102.6 x 87.4 mm
for reducing of the calculation time of the casting
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process. Dimension of a cell for all models was taken
by 3.8 mm. Boundary conditions for all planes of the
metal mold were taken by normal. Heat transfer was
carried out through surfaces. The calculation was
performed by the quasi-equilibrium model taking
into account convection. Segregation wasn't taken
into account. Solution of the systems of the linear
equations was performed by the Gauss-Seidel
method [10]. Initial gas pressure outside and inside
of the metal mold was taken by 1 Bar. Friction factor
of melts flow of grey cast iron and aluminium was
taken by 0.9. Melts are poured from a ladle (the

angle of melt pouring into the pouring basin is 30
degrees).

Results and discussion

The results of computer simulation of metal
mold casting are presented as cooled the three-
dimensional castings models of the automobile
pistons.

The pistons castings of the automobile made of
grey cast iron EN-GJL-300 after casting with
different flows of melt are presented in the Fig. 11.

Figure 11 — The castings configurations of the automobile pistons (grey cast iron EN-GJL-300) after cooling:
A — melt flow of 0.397 kg/s (1st mode); B — melt flow of 0.893 kg/s (2nd mode); C — melt flow of 1.396 kg/s
(3rd mode).

The pistons castings of the automobile after
cooling have incomplete fillings in the field of a skirt
and a head. Herewith, maximum incomplete filling is
observed into the piston after casting with melt flow
of 1.396 kg/s. Filling time of the metal mold by melt
and cooling time was: 30.15 s for the first mode,
30.444 s for the second mode and 30.291 s for the
third mode. Volume shrinkage of gray cast iron EN-

GJL-300 after casting in the second and the third
modes is formed to a greater extent than in the first
mode (0.13% vs. 0.12%). The cavities of the metal
mold were filled on 98.2 — 98.3% after cooling of
melt.

The pistons castings of the automobile made of
aluminium alloy A356 after casting with different
flows of melt are presented in the Fig. 12.

Figure 12 — The castings configurations of the automobile pistons (aluminium alloy A356) after cooling:
A — melt flow of 0.136 kg/s (1st mode); B — melt flow of 0.305 kg/s (2nd mode); C — melt flow of 0.477 kg/s
(3rd mode).

Incomplete filling is about 38% after casting of
the aluminium pistons. Time casting of the pistons
was amounted to 26.7 s. Filling of the metal mold is

performed on 59.9% at melt flow of aluminium of
0.136 kg/s. Volume shrinkage of material was
amounted to 0.46% after premature shutdown of the
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calculation of the casting process by the program.
Volume shrinkage of material at the second casting
mode is 1.09%, at the third casting mode is 1.39%.
The pistons castings of the automobile made of
grey cast iron EN-GJL-300 and aluminium alloy

A

A356 after casting with same flow of melts are
presented in the Fig. 13. This technology provides
additional supply of melt to the mold cavity in
comparison with the previous modes of metal mold
casting.

Figure 13 — The cast iron piston (A) and the aluminium piston (B) after metal mold casting (the feeding
point is provided).

Adding of the feeding point in the field of the
piston skirt provides complete filling of the metal
mold by melts of gray cast iron and aluminium. Time
casting of the cast iron piston was amounted to
30.963 s, time casting of the aluminium piston was
amounted to 26.819 s. Volume shrinkage of gray cast
iron EN-GJL-300 after cooling into the metal mold is
observed only into the gating system. Volume
shrinkage (about 3%) is observed on the head of the
piston after cooling of aluminium alloy A356.

Therefore, casting of the aluminium pistons it is
necessary to perform taking into account allowance
for subsequent machining to the required size
according to a part drawing.

The pistons castings of the automobile made of
grey cast iron EN-GJL-300 and aluminium alloy
A356 after partial horizontal casting with same flow
of melts and subsequent tilt of the metal mold at the
given angle are presented in the Fig. 14.

Figure 14 — The cast iron piston (A) and the aluminium piston (B) after casting with the metal mold tilt
by 90 degrees.

Melts of gray cast iron and aluminium were
poured into the metal mold by 80% and 85%,
respectively. Downtime after filling of melts wasn't
set. Melts remained in liquid condition due to short
duration tilt of the metal mold (0.3 s) by 90 degrees.
Time of metal mold casting is increased on 5 s due to
increasing of filled volume of aluminium melt by
5%. Materials saving by 15 — 20% occur due to

displacement of melts from the gating system into
the cavity for filling of the metal mold. However,
calculated volume shrinkage of materials after
casting by this method is formed to a greater extent
than volume shrinkage after horizontal casting (for
example, with adding of the feeding point).

The pistons castings of the automobile made of
grey cast iron EN-GJL-300 and aluminium alloy
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A356 after casting with same flow of melts and two

&

mirror located vents are presented in the Fig. 15.

Figure 15 — The cast iron piston (A) and the aluminium piston (B) after casting with two vents into the
gating system.

Adding of the second vent leads to filling of all
volume of the metal mold by melt of gray cast iron
and formation of material shrinkage only into the
pouring basin. The casting shrinkage of the
aluminium piston is observed on the head, the vents
and the pouring basin. Volume shrinkage of the cast
iron casting is formed to a lesser extent (in 4 times)
than volume shrinkage of the aluminium casting.

¢

Casting of the aluminium piston occurs more rapidly
(on 8 s) than casting of the cast iron piston.

The pistons castings of the automobile made of
grey cast iron EN-GJL-300 and aluminium alloy
A356 after casting with same flow of melts and at
changing of the castings orientation into the metal
mold are presented in the Fig. 16.

Figure 16 — The metal mold casting at changing of the casting orientation: A — grey cast iron EN-GJL-
300, B — aluminium alloy A356.

Changing of the casting orientation into the
metal mold (by 180 degrees) provides complete
filling of the mold by aluminium melt. Volume
shrinkage at this casting method of aluminium alloy
A356 is 3.78%. However, changing of material
volume is observed into the gating system of the
metal mold. Incomplete filling (approximately 1.5%)
into the piston skirt is observed at casting of grey
cast iron EN-GJL-300. The casting process of the
aluminium piston lasts on 1.7 s less than the casting
process of the cast iron piston.

Conclusion

Casting flaws were discovered after cooling of
the cast iron and aluminium castings. However,
volume shrinkage of aluminium alloy can lead to
significant changing of the piston dimensions.
Insufficient feeding by melt during metal mold
casting can lead to formation of incomplete fillings
into the cooled casting. Analysis of the condition
castings after cooling into the metal mold allowed to
determine the most rational methods of casting: for
the cast iron pistons — the metal mold tilt by 90
degrees and subsequent cooling, for the aluminium
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pistons — changing of the casting orientation (by 180
degrees) into the metal mold. The castings must be

processed mechanically after metal mold casting.
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A MODEL OF CALCULATION OF SUBJECTIVE PROBABILITIES IS IN
BUSINESS

Abstract: In the article the situation of uncertainty is considered in business, when it is impossible neither to
know probability nor logically to show out her, calculate or objectively estimate.. Determination of uncertainty and
new interpretation is used the probabilities (as degrees of reasonable faith that we add to expression at the exactly
fixed data) set forth by Nobel laureate in the economy of J. M. Keynes. The model of rational behavior of subject-
businessman is described in the situation of uncertainty. The model Nel of calculation of n subjective probabilities
is worked out by the businessman for application in business at the estimation of the expected profits from the
projects realized in different business-environments.Description over of "operating chart of translation of degree of
the confidence in a numerical form", applied by a subject-businessman for the worked out new algorithm of
calculation of subjective probabilities, is brought, in particular, for the receipt of profits in the n projects realized
in m independent business-environments. At the design of rational form of presentation of preferences of subject the
axioms of L. Savage are executed. Operating chart (she uses the ground driven to the reference book on the
applied statistics of the stages of attaching significance of probabilities for every examined event of Oj from the
finite set of unjoint (mutually-exclusive) events 01,0;,...,0n. An example of application of model Ne 1 of calculation
of subjective probabilities, showing a model fitness in the real situations in business, is made. Possibility of
calculation of the expected values of profits from realization of business-projects is main dignity of the model.

Key words: subjective probability, subjective beliefs, business-environment, projects
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MOJIEJIb BBIYMCJIEHUSI CYBBEKTUBHBIX BEPOITHOCTEM B BUSHECE

Annomayus. B cmamve paccmompena cumyayus HeonpeoeieHHOCmU 6 Ousnece, K020 HEGO3MONCHO HiU
V3HAMb  8EPOAMHOCMb, HU JIOSUYECKU 6bIBECIU ee, GbIYUCIUMb Ul 00beKMUSHo oyenums. Hcnonvsyemcs
onpeodenenue HeOnpeoeneHHOCmY U HOBOU UHMEPnpemayuy 6eposmHocmy (Kak CmeneHu pasyMHOU 6epbl,
KOMOpYI0 Mbl NPUNUCLIBAEM GbICKA3bIGAHUIO NPU MOYHO (DUKCUPOBAHHBIX OAHHBIX), CHOPMYIUPOBAHHBIE
naypeamom Hobenesckoi npemuu no skonomuxe [owc.M.Ketincom. Onucvieaemcs mooenv payuoHaibHo20
nogeoenus: cyovexma-npeonpuHuMamenss 8 cumyayuu Heonpeoeiennocmu. Paspabomana mooens Nel gvruucnenus
N cyOvLeKmueHbIX BepOSMHOCHEN CYObeKmMoM-npeonpuHumamenem Oiisl NPUMEHeHUs 6 Ou3Hece O OYeHKU
oxcudaemvlx npubvlaell Om NPoeKmos, peanusyemMvix 8 pasuvlx Ousnec-cpeoax. IIpusedeno onucanue
«ONEpayuoHHOll Cxembl Nepesood CMeneHu YEEPeHHOCMU 6 HUCI08YI0 (hopmy», NpUMEHAEMOU CYObEeKmom-
npeonpuxumamenem 015 pazpabomanHo20 HOB020 AN2OPUMMA 6bIYUCTEHUs CYOLEKMUBHBIX 6EPOAMHOCHEN, 8
yacmuocmu, Os Noxy4eHus: npubvlier 6 N npoekmax, peanusyemvix 6 M Heszasucumvlx Ouznec-cpedax. Illpu
MOOenuposanuy. payuoHanbHol @Gopmvl npeocmasnenus npeonoumenull CyoveKma GblNONHAIOMCA AKCUOMbL
JI.Crsuoonca. Onepayuonnas cxema (OHa Cywecmeenno UCHOab3yem 060CHO8AH e, NPUBEOeHHOEe 8 CPABOYHUKE 1O
NPUKIAOHOU CMAMucmuKe) 3manos npuoaHus 3HAYEHUU 6epOAMHOCMEN 0N KAHC0020 pPACCMAMPUBAEMO20
coovimusi Oj U3 KOHEUHO20 MHOICECMBA HECOBMECMHbIX (83aumno-ucknoyarowux) coovimui O1,0;,...,On.
Ilpuseden npumep npumenenusi mooenu Nel @vluucneHuss cyObeKMUGHLIX BEPOAMHOCMEN, NOKA3bIBAIOWUL ee
NPU20OHOCMb 6 PEaNbHbIX CUMYayusax 6 busnece. Bo3moocHOCMb GbIMUCTEHUS PAYOHANLHBIX 0AHCUOACMBIX 3HAYEHU
npubsLield om peanuzayuu OUHec-nPoeKmos - 21a6Hoe 00CMOUHCMEO npediazaemou MoOeu.
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1. BBenenue

C BO3HHKHOBEHHEM TEOPUH BEPOSTHOCTEH
MOYTH  Cpa3dy TNOSBWIOCH  PasziIHyhe  MEXIy
BEPOSITHOCTSMH, 3aJ]aHHBIMU M3HaYaIbHO
(Hammpumep, B a3apTHBIX WUTPax), U TEMH, UTO 331aTh
Henb3s. [locnennue npusBaHbl OBUTM  OTpa)kaTh
CTeTIeHb CYOBEKTHBHOH yOESKICHHOCTH, BEPOBAaHUI
(beliefs) [1]. AkTyanbHOCTh U3MEPEHHS BEPOSITHOCTH
CBSI3aHa C HEOOXOJWMOCTHIO WM3MEPEHHs pHUCKA B
CUTYallIl HEONPE/ICIICHHOCTH, KOT/Ia BEPOSITHOCTH
W3HAYaAIIbHO HE 3aJIaHbl. PHCK B TOHMMaHUH aBTOPOB
pabot [2,3] XapakTepusyeT CHTYyalllH, B KOTOPBIX
BEPOSITHOCTh M3BECTHA MJIM MOXKET OBITh OIpeesieHa
B XOJE OIICHKH paHee IIOJNydeHHBIX [aHHBIX |
BBIYKCJIEHA B COOTBETCTBHUHM C 3aKOHAMH TEOPHH
BeposATHOCTeW. B cutyaumm weonpedenennocmu,
HalpoTHB, HEBO3MOKHO HU Y3HAaTh BEPOSTHOCTb, HU
JIOTHYECKHU BBIBECTH €€, BBIYUCIUTD MM 00BEKTHBHO
oueHuTh. [lpyras cTopoHa HAEHHBIX TPYAHOCTEHN
BO3HHMKaeT TP NPAKTHYECKOW HEOOXOIUMOCTH
BEPOSITHOCTHOTO ~ NIPOTHO3UPOBAaHHS COOBITHH B
Ou3Hece, K KOTOPBIM HE ITPUMEHUMBI KIaCCHYECKHUE
MIPEACTABIICHUS O CTATUCTUYECKOH MOBTOPSIEMOCTH.

Mbl  OymeM  OpUAEpXKHBATHCS — APYroro
onpenenenus. Ilox Heonpedenennocmeio Oynem
MOHUMATh OTCYTCTBHE OJHO3HAYHOTO 3HAHHA O
COCTOSIHMM OOBEKTa Yy MOJydaTesast COOOIICHUS.
CHATD, YCTPaHUTH HEOINPEACICHHOCTh - O3HA4YaeT
YCTPAaHUTh  HEOJHO3HAYHOCTh  3HaHUWs.  byznem
MOJy4aTh OOOCHOBAaHHBIC 3HAHHS, C OMNpEACICHHOM
CTENICHBIO  YBEPEHHOCTH,  OTOOpakaeMble B
muQpoByl0 (GOpMy TNpENCTABICHHUS DPAllMOHAIBHBIX
MIPEATIOYTEHUH CyOBeKTa. Paznuyaror
HeonpeoeieHHOCMb, 00YCO6NEHHYIO GHYMPEHHUMU
ceouicmeamu 00beKmos N CEA3AHHYIO0 C HeNOAHOMOU
C8e0eHUll O HUX.

B pa6ore Ix.M.Keitunca [4] cka3aHO: «...1MOJ
"HEONPENENICEHHOCThI0" Mbl HE HMEEM HHUKaKOIro
HAay4HOTO OCHOBaHHS, KOTOPOE MOTJO OBl IMOMOYb
HaM CQOPMYIHPOBaTh XOTh KaKyl-HHOYIb HACIO
HU3MEPEHUsI BEPOSATHOCTH. MBI NPOCTO HE 3HaeM.
OpmHako, MOTPeOHOCTH [EHCTBOBAaTH M TNIPUHUMATH
penIeHus 3acTaBIIsieT Hac, KaK MPaKTUYECKHX JIIOIEH,
WUTHOPHPOBATh 3TOT HEyJAOOHBIH (akT M BecTH ceds
TaK, KaK ecJIi Obl MbI UMEJIH XOPOLINH YTHIUTapHBII
Croco0 BBIYMCICHUH 3HAYEHHWH IPEAINoJaraeMbIX
MPEUMYIIECTB U HEIOCTATKOB, KAXI0€ M3 KOTOPBIX
YMHOXEHO Ha COOTBETCTBYIOUIME OXUAAEMble
BEPOSITHOCTH, KOTOpPBIE TONBKO M KIyT, YTO HX
HyxHO npocymmupoBaTs». A.O. Henocekun [5,c.45]
oTtMmeuaet: «HeomnpeaeneHHOCTh - 3TO HEYCTPaHUMOE
Ka4yecTBO PBIHOYHON CpeJIbl, CBA3aHHOE C TE€M, UTO Ha
PBHIHOYHBIE YCIIOBHS OKa3blBAaCT OJHOBPEMEHHOE
BO3JICWCTBHE MHOXECTBO (aKTOPOB  pa3IUIHOMN
NPUPOJABI M HANpPaBICHHOCTH, HE IIO/IEXKALINX
COBOKyNHO# omenke. Ho m paxxe ecimm OBl Bce
MIPUBXOISIIINE PHIHOYHBIE (hAKTOPHI OBIIIM B MOJEIH

VYTCHBI (YTO HEBEPOSITHO), COXPAHWIACH OBl
HEYCTpaHHMas HEOIPEAeIEHHOCTh OTHOCHUTEIIEHO
XapakTepa peakuuii phHIHKA Ha T€ WIA UWHBIC
BO3JCUCTBUS».

HeompeneneHHOCTR-3TO  (pakT, € KOTOPBIM
BBIHYXJIEHbI 00poThcs Bce (opmbl jxu3HH. Ha Beex
YPOBHSX OHOJIOTHYECKOW CIIOKHOCTH CYIIECTBYET
HEOIPENICIICHHOCTh ~ OTHOCUTEIBHO  BO3MOXHBIX
MOCJIEACTBUM COOBITUH W MEMCTBHH, WM Ha BCEX
YPOBHSX JEHCTBHE JOJDKHO TPEANPHHAMATHCS 10
TOro, Kak MpOsICHEHa HeompeaeaeHHOCTh. M mommkeH
OBITh JOCTUTHYT HaIIeKaluid OallaHC MEXIy
BBICHIMM YPOBHEM CIEUU(PHUYECKOH TOTOBHOCTH K
COOBITHSM, KOTOPBIE TPOM3OIMAYT C HaMOONBIICH
BEPOSTHOCTBIO, u Harei CHOCOOHOCTBIO
pearupoBaTh COOTBETCTBYIOIIMM 00pa3oM, Korma
CIIydaeTcs HEMpPEABHICHHOE.

Takum o0pa3oM, 1epe]; HaMH BBIPUCOBBIBACTCSI
HEKash MOJENb TIOBEACHUS CYObEeKTa B CHTYallHH
HEOTPENCIICHHOCTH, W J3TO TMOBEACHUE B CBOIO
odepenp SBISIETCS HEOMPEICICHHBIM B CHITy CBOEH
CyOBEKTUBHOCTH.

IIycth mMeeT MecTo HEKOTOpoe coObITHE A,
CJIEZICTBHEM KOTOPOTO MOXKET OBITH M BO3MOXKHBIX
WCXOJHBIX COCTOSIHMM a1,3y,...,am. lIpenmnonoxxum,
YTO  KaKUM-TO  O0Opa3oM  MOXHO  OIICHHTH

BEPOSATHOCTD HACTYIUICHHS KaKJI0TO
ucxoma:P(a1),P(ay),....,P(am). Jomyctum, dTO BCE
UCXOJIBI PaBHOBEPOATHBI: P(a1)=
P(a2)=...=P(am)=1/m . Ecmu coGbiTHe A MOXET
UMeTh TOJNBKO OJMH Hcxonq M =1, ToO

Heonpe/IelIeHHOCTh coObITHsI A paBHa Hyiro. [Ipu m
=2 oHa OyzeT OTIMYATCS OT HYJS M C BO3PACTAaHHEM
quca m BO3MOXKHBIX HCXOJIOB Oyner
yBenMuMBaThCcA. HeompeneneHHOCTH CJIOXHOTO
cOOBITHS paBHa (B YIPOIIEHHOM ciydae) CymMMme
HEOMPE/ICICHHOCTEH COCTaBIIAAIOMINX €r0 MPOCTBIX
COOBITHH.

B ocHOBe Tpex BMIOB BEPOSTHOCTEH HCXOAA

COOBITHS (3KcTIepuMeHTa)  JIGKHUT  BIIOJHE
0ObeKTHBHAsE  HMHpOpMALUS O  CYOLEKMUBHOU
BEPOSITHOCTH - JIMYHBIA OMBIT WHIUBHIYYMa, €ro

3HaHMA 00 MCXOJaxX TIOXO0XKHX JKCIHEPHMEHTOB B
npouuioM. B ocHOBe Jorudyeckodl BepOSTHOCTH -
cBelleHHs1 000 BCEX IIOXOXKHMX OKCIIEPUMEHTaX,
HaKOIUICHHbIE JAHHOW OTpacibplo 3HaHUU. B ocHOBe
00vekmugHoti (9aCTOTHOW) BEPOSTHOCTH - 3HAHUE
UCXOJZIOB TOYHO TaKHX JX€ HKCIIEPUMEHTOB (a He
MOXOXKHX), MMEBIIUX MeCTO B mpouuioM. Takum
o0pazoM, B HEKOTOPOM CMBICIE JIO2UYECKAA
(MHAYKTUBHASI) BEPOSTHOCTh MOXKET CUHUTATHCS
YACTHBIM cirydaem Ccy6bLeKmusHoIl, KOT/1a
MPUBJICYCHUEM JIOTIOJHUTEIBHOTO 3HAHUSL YIAETCS
NpeoJIoNIeTh CYObEK THUBHOCTh HWHIUBHIYaJIbHOMN
OLEHKH. Yacmommuas e BEPOSTHOCTh B ITOM
KOHTEKCTE SIBJIICTCS YACTHBIM CIIy4aeM J02UYeCKOl
(1,  clemoBaTENbHO, cyOvekmusHol),  Korma
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MHOTOKPATHBIM TIOBTOPCHUCM OKCIICPUMCHTA BCPOATHOCTHU, TAC Cy6L€KTHBHHe BCPOATHOCTH HEC

yIaeTcss HAaKOMUTh JOCTATOYHYIO HH(pOpMAIU |
MOJTyIHTh XOpOIIYI0  OHEHKY  BEPOSATHOCTH
HHTepecyroliero Hac ucxona. [Ipu stom nepexon ot
OJTHOTO BHIA BEPOSTHOCTH K JIPYroMy
OCYIL[ECTBIISETCS 38 CYET HAKOIUICHHUS KOJMYECTBA H
HM3MEHEHHS KaueCcTBa HH(OpMAIIHH.

Bropoit  ryaBHBII = KOMIIOHEHT  MOJEIH
0XKHIaeMOit OJIE3HOCTU-3TO KOHIICTIIUS
BeposTHOCTH. OHa TakkKe pa3iuvaeTcss B pa3HBIX
BEPCHSAX MOJICIH.

3/1ecr OHOBHOI BOIPOC CBOJIUTCS K TOMY, TIIE
HAXOJUTCSI MCTOYHUK HEOIPEICICHHOCTH: B CaMOM
YelOBeKE WM B  OKPYXKAlOIIeM €ro  MHpeE.
COOTBETCTBEHHO, YIOp JAETaeTCs Ha BEPOSTHOCTH
CIly4allHBIX COOBITHI (OOBEKTHBHAs BEPOSTHOCTB)
WIH Ha Mepy YOSKICHHOCTH B WX HACTYIUICHHH
(cyObekTuBHas BEPOSTHOCTBD).

B TEOpUU Heiimana-Moprenmrepaa
MpEoaraloTcss  OOBEKTHUBHBIC  BEPOSTHOCTH,
OJIMHAKOBBIC  JJISI  K&XKIOTO0  SKOHOMHYECKOTO
cyopekta. Ho B SKOHOMIUYECKOW JTEHCTBUTEIEHOCTH,
B OTJIMYKME OT a3apTHRIX Wrp, cepa NpUMEHEHHS
TaKAX BEPOATHOCTEH HEBENWKA: IOBTOPSIOMINECS
CUTyallud, I KOTOPBIX MOXHO OBUIO  OBI
paccunTaTh OOBEKTUBHBIE BEPOSATHOCTH, B MHpE
SKOHOMHKH W OW3HEca HE MPaBHJIO, a UCKIFOUCHHE
(TakoOBBIM SIBIISIETCS CTpaxoBoe eino). [IpeobmanaroT
PEIKO BCTPEUAIOIINECS WU YHHUKAJIBHBIC CHTYAITUH
U coObiTHa. BO MHOTMX 3KOHOMHYECKHX 3aqadax
CTAaTHCTHYECKUE MJaHHBIE O YacTOTaX IOSBIICHHUS
CUTyallMid BeChbMa Malibl 10 O0BEMY, a HEPEIKO
BOOOIIIE OTCYTCTBYIOT, TIO9TOMY HCIOJB3yeTCs
JPYro¥l METOA M3MEpPEHHs BEPOSITHOCTEH CUTYaluH,
OCHOBaHHBIII Ha  CYOBCKTHBHBIX  H3MEPCHUSIX
9KCepToB. B ocoOeHHOCTH, Kak  OTMedal
anrmuiickuit  skoHomuct JDk JLII.  [kn, »3T1o
OTHOCHTCSI K MHBECTUITMOHHBIM pemeHusM. [loaromy
eCTh OCHOBAaHUS [UII TOTO, YTOOBI B TEOPHH
HCTIOJIH30BaTh KOHIICTIIIHIO CYyOBEKTHBHOU
BEPOSATHOCTH, KOTOpas  SBISACTCS  HEIWHCHHOM
dyHKIKUEH OT OOBEKTHUBHOW, pa3pabOTaHHYIO, B
YaCTHOCTH, aMEpUKaHCKUMH MaTteMaTukamu .
Pamceem u JI. Coumkem [6-8]. Tlpu aToM, 9TOOBI
COXpPaHUTh OTIEpaIlMOHATIHHOCTD TEOpHH,
CyOBEKTUBHBIC BEPOSTHOCTH, KaK MPABUIIO, OJDKHBI
MOMYMHATBCS TeM K€  aKCHOMaM, 4YTo |
OOBEKTHBHEIC: CyMMa WX JIOJDKHA PaBHATHCS

eINHUILE, B3aMMOIOTIOTHSIOIITHE "
B3aMMOWCKITIOYAIONINEe  COOBITHS ~ HACTYMAIOT C
BEPOSATHOCTHIO, paBHOM COOTBETCTBEHHO
MIPOM3BEICHUIO u cymme AIIEMEHTAPHBIX
BeposATHocTeH. Ilpenmonaraercd, YTO HOCKOJBKY
XO3AWCTBEHHBIE areHTBl — CyOBEKTHl pa3yMHBIE,

CyOBEKTHBHAsI BEPOATHOCTh KaKOTO-JINOO COOBITHS
WM UCXOJa CBsi3aHa C OOBEKTUBHOM BEPOSTHOCTHIO
u sBisiercst ee gpynkiue f(pi), rae pi - oObeKTHBHASL
BEPOSITHOCTD i-T0 UCXOJA.

Mbl He OyIeM HCIOJb30BAaTh KOHIEHIUH

TIOJTYMHSIOTCSI Ha3BaHHBIM BBIIIIE aKCHOMaM: TEOPHsI
nepcnektiB [9]. B kauecTBe BeposiTHOCTEH B 3TOM
mozenu [9] wcmonb3yrOTCS Tak — Ha3bIBacMbIC
«CyOBEKTHBHBIC BECa», KOTOPBIE XOTS U SBISIOTCS
HeTIpepHIBHOM ¢byHKUINEH 00BEKTHBHBIX
BeposTHOCTeH m=f(p), HO HEe 00JaNAIOT CBOWCTBAMHU
00BEKTUBHBIX BeposiTHOCTed. Ilpu Manbix p «Bec»
TP, a IpU CpeaHuX U Oonbmux n<p. UTo Kacaercs
KOMIIOHEHTa IOJIE3HOCTH, To B [7] mpemmouuraroT
TOBOPUTH HE O TIOJIE3HOCTH, a O ILEHHOCTH
OTJETBbHBIX HCXOJ0B. (DYHKIHS IEHHOCTH HMEET
CIIE/TyIOLIe CBOMCTRA!

1) oHa BBINTyKJIA IS BRIUTPHIIIEH M BOTHYTA JUIS
MPOUTPHIIEH (T.€. €CIM TPOWTPHINI Hen30ekKeH,
MHIMBH] CKJIOHEH K PUCKY, a B ClIydae BBIUIPbILIA
JICMOHCTPUPYET HEMPHUSITUE PHUCKA);

2) ee KpyTU3HA JJIs MPOUTPHIIICH OOJIBIIE, YeM
JUISL BBIUTPBILIEH, YTO OTPAKAET OTMEUYCHHYIO BBIIIE
ACHMMETpPHIO B OIICHKE BBIMUTPBILICH M MPOUTPHIILICH
paBHOM BEJIMUMHBI.

Jusi  Hanied  MojAenu  HOJIe3HA — «TEOpUst
OXHJIaeMOii TIoJIe3HOCTHY [4], Bce ee pa3HOBHIHOCTH
(mpy  pasHbIX  KOHIEMIHUSAX  MOJE3HOCTH U
BEPOSITHOCTH), SIBIISIETCSI YHUBEPCAITbHBIM
MHCTPYMEHTOM HEOKIJIACCUYECKOH MHKPOIKOHOMHUKH
[8-11]. Bcromy, rme pevb 3aXOAUT O CHTYalUH
HEONpe/IeICHHOCTH, HKOHOMHCT-HEOKIIACCHK
HEMEJICHHO BOCIPUHMMAET €€ dYepe3 MpHU3My
MOJIETIH 0)KHMIAEMOH MOJIE3HOCTH. JTa TEOPUSI UMEET
HOpPMAaTHBHOE MPHUMEHEHHUE: JUIsi TOro, YTOOBI
YAYYIIUTh Ka4eCTBO NPUHMMAEMBIX pEIICHUH, B
TEOPHU YIpPaBICHUS M WCCICAOBAHUH Olepanuii
PEKOMEHIYEeTCSI OpPHEHTHPOBATHCS Ha BapHaHT C
MaKCHMaJIbHOM 0’KUIaeMOM T0JIE3HOCTHIO.

Ham unTepecHbl (M MBI NMpUMEHsIEM B HaIueit
MOJIENIM) palOHAIbHBIE MPEINOYTEHHSI PEATLHOTO
YEI0BEKa-CyObeKTa B YCIOBHUSIX HEOMPEICICHHOCTH.
l'umoTes3a oxumaeMoi MOIE3HOCTH OO0Jiee OTEepaIyo
HallbHA ¥ MOJIJIAETCSI AMITUPUIECKON TPOBEPKE.

B skoHOMUYeckoil JEHCTBUTENLHOCTH HEYACTO
BCTPEYAIOTCSl CUTYallMH, B KOTOPBIX IMOJE3HOCTH M
BEPOSITHOCTH UCXOJI0B MOTYT OBbITH TOUHO H3MEPEHHBI.
Ho takme cutyanuu MOryT OBITH CKOHCTPYHPOBAHBI
B paMKax JilabopaTopHOro 3KcrepuMeHTa. MMeHHO
Onmarojmapst TpOBEpKaM  THIOTE3bl  0XKUAAEMO
MOJIE3HOCTH Pa3BHJICS TAKO METO/ IKOHOMHYECKOTO
aHamm3a, KaK <«JKCIEPUMEHTAIbHAS 3KOHOMUKAY
[10], xoTOpBI IO3BOJMI ITO-HOBOMY IIOCTABHTH
MHOTHE POOIEMbI IKOHOMUIESCKOW HAYKH.

2. Cnioco0 npuaaHusi YUCJAEeHHBIX 3HAYeHU i
Cy0OBEeKTHBHBIM BEPOSITHOCTSM,
MOATBEPKIEHHBIX CY0beKTHBHBIMHI

BepOBaHUSIMHU

ABTOp HOBOH HHTEpIpETalMH BEPOSTHOCTH
Jbx. M. KellHC KpUTHKOBaJd KJIaCCHUECKYI0 H
4acTOTHYyl0  uHTeprnperanmun [4]. OH  cran
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paccMaTpuBaTh BEPOATHOCTH KaK CTENECHb Pa3yMHON
BEpbl, KOTOPYIO MBI TPHIINCHIBAEM BBICKAa3bIBAHHIO
IpU TOYHO (MKCHPOBAHHBIX MAaHHBIX. «TepMHHBI
JIOCTOBEPHOCTh W BEPOSITHOCTh, - IUIIET OH, -
OTIMCHIBAIOT PA3JIMYHBbIC CTEINIEHH Pa3yMHOW Bephbl B
BBICKa3bIBaHHE, KOTOpPOE MBI OO0s53aHbI IPUIHCATDH
eMy Unpu pa3imyHoM 3HaHuW». «llycth Hamm
npeanoceikyd, - ykaseiBaer Jlx. M. Keiine, -
COCTOST M3 JH000r0 MHOKECTBA BBICKA3bIBaHMil h, a
Hallle 3aKIIOYeHHe M3 MHOXecTBa a. lorma, ecimu
3HaHue h 000CHOBBIBacT Pa3yMHYIO BEpY CTETICHH 4,
MBI TOBOPHM, 4TO CYIIECTBYET BEPOSITHOCTHOE
OTHOIIEHWE crermeHd a Mexay h u a. Takum
obpazom, B  wmHTepmperamuu  J[x.M.Keitnca,
BEPOSITHOCTH ITIPEJCTABIISET JIOTHYECKOE OTHOIIECHHUE
MEXAY JBYMSI MHOXECTBAaMH  BBICKa3bIBaHUIL.
[TosTOMy OHO UMEET aHAIUTUYECKUI XapakTep, a He
CHUHTETUYECKHUH, IMITUPUUECKUN XapaKTep.
CkazaHHOE  BBINIC JIOCTATOYHO  HATJIAHO
MIOKa3bIBaET HEYOEeIUTEINbHOCTh BO3PaYKEHUH TIPOTHB
UCIIOJIb30BAHUSI KOHIIETILIUH CyObEKTUBHOM
BEPOSITHOCTH TIPH YIPABICHUH ITPOU3BOACTBEHHBIMH
IpoIleccaMy  OpraHu3anusiMH.  «JleficTBUTENBHO,
JMYHOCTHBIE OIIEHKH TOTO WJI WHOTO SIBJICHUSI MOT'YT
MIPOM3BOANTHCS U MPOU3BOIATCS C Pa3IMUHBIX TOUYEK
3PEHUS, PA3HBIX TO3UIMHA. A TaKUX MO3HUIIUNA MOXKET
ObITH CKOJIb yrogHo MHoro. He cymectByer B
MpUpoJe KaKoro-TMO0 YHUBEPCAIBHOTO CIOco0a
MHTErpallil  BCEX BO3MOXHBIX IO3WIMH, W,
CIIE€JIOBATENIBHO, HE CYIIECTBYET YHHBEPCAJIBHOTO
criocoda 00BEKTUBHU3ALH, oOecrieueHust
KOJIMYECTBEHHOW OIPENEIeHHOCTH CYOBEKTHBHBIX
orieHoKk». OmepanMoHHAsg cXeMa IepeBojia CTEICHH
YBEPEHHOCTH B 4HCIOBYIO ¢opmy [11] - eme ogun
crnoco6 NpUIAHHS YHUCIIEHHBIX 3HAYCHU I
CyOBEKTHBHBIM BEPOSITHOCTSIM, TIOJTBEPIKICHHbIC
CyObeKTHBHBIMM BepoBaHusiMH. B  knure [11,
m.19.5.2. «CteneHp yBepeHHOCTH KaK BEPOSTHOCTDY,
ctp. 417-419] nano obGocHOBaHWE STAINIOB MPUAAHUS

3HAYEHU M BEpOSATHOCTEN st KaXXJ1I0TO
paccmarpuBaemMoro cobeitust Oj W3 KOHEYHOTO
MHOXECTBaA HECOBMCECTHBIX (B3aI/IMHO-

uckmovaromux) coosituid (01,03,...,0m). Jlokazano
yto, ecimu coObitus  O1, 0Oz,...,0m COCTaBISIOT
MIOJJHOE MHOXKECTBO COOBITHH, TO CymMMa HX
BepostHOocTedl paBHa 1:p(01)+p(02)+ ...+p(Om)=1.
ITokazaHo, 4TO panuoHalbHbIE CTENEHU
YBEPEHHOCTH obmanaroT
cpoiictBamu:p(01,)>0,i=1,...,m,p(01,)+p(O2,)+

...p(Om) =1. B Tekcre [11] na crp. 417-419 npu
ONHMCAaHUM  «OTIEPAllMOHHOM  CXeMBI  TepeBoja
CTENICHW yBEPEHHOCTH B YHCIOBYIO  (opmy»
[11,cTp.417-419] HYXKHO 3aMCHUTD cJ0Ba
«pPacCMOTPUM HIPY, B KOTOPOH BbI HOTYy4aETE CyMMY
£5» Ha cil0OBa «PacCMOTPHM HCXOJ COCTOSIHUS a
coObITHS A, B KOTOPOM CyOBEKT-IIPEANPUHIMATENb
oOmamaer  JEHEXHBIM  pecypcoM B £5».
Wurepniperaumio nepemenHod C Takke 3aMEHHM.
®pazy «momydeHne Kakoil cyMMbl (0003HAUMM ee

£C) OO OBI A Bac PaBHOIICHHO OJHOKPAaTHOMY
y4acTUIO B Takod wurpe?» wu3MeHHMM Ha ¢dpasy
«TosrydeHne Kakoi cyMMel (0603HauuM ee £C) Op1T10
OBl ISl BaC PaBHOLICHHO OJHOKPATHOMY Y4acTHIO B
npoekre?». Ele onHa 3ameHa (pa3bl MO3BOIUT AaTh
OKOHYATEJIbHOE OIMCAHHE «OTEPALIOHHOW CXEMBI
NepeBoJia CTENEHH YBEPEHHOCTH B  YHCIOBYIO
(opMy» M TO3BOJIUT OOOCHOBATH STAIlbl MPUAAHUSA
3HAYEHUH BEPOSATHOCTEN s KaXXJ0ro
paccmarpuBaeMoro coObitust  Oj—  peanuuzanyu
NPOCKTOB B i—0if OM3HEC-cpee, 3TO - 3aMeHa (pasbl
«TOTZa HaWIeTcss TNpoMexyrodHoe 3HaueHune C,
MOJIy4YeHHE KOTOPOTO PAaBHOLICHHO yYacTHIO B MIPE.
O6o3nauum ero uepes C'» Ha ¢pasy «rorma
HaiimeTcss mpoMexyrodHoe 3HadueHHe C mpuObLTH,
MOJyYeHHE KOTOPOM  paBHOLIGHHO  peasi3aluu
NPOEKTOB B 0¥t GusHec-cperae. O6O3HAYMM €ro
uepes C'». 3aMmeTuM, 4TO AN KAKAOTO U3 M
peann3yeMbIX CIIEHApHEB IPHUTOJHA OJHA U Ta XKe
CyOBEKTHBHAsI BEPOSTHOCTBH BO BCEX N MPOEKTax.

Takum  oOpa3om, Mbl  [OKa3ajH,  4YTO
6€30THOCUTENBHO K c(epe NMPUMEHEHHs, Ha3BaHHbIC
co00pakeH!sl, O4YEBUIHO, CIIPABE/IIHBBI.

OpHako B OKOHOMHKE, B  XO3AHCTBEHHBIX
cUcTeMax, IIO3MLHUS, C KOTOPOH IPOU3BOIUTCS
OLIEHKAa,  OJHO3HAYHOCTh  MOJAXOJa K  HEH
3a(MKCHpOBaHbl HOPMATHBHO. Benp 3a pemeHnemM B
YIIpaBJICHUNU TIPOU3BOACTBCHHBIMH OpraHu3alusaIMu
CTOSIT ONpENeNICHHBIE 3ampambsl (B TOM UHCIE
OOIIECTBEHHO  HEOOXOIMMBIC) U pe3yibmamol.
IMeHHO ¢ NO3ULMII UX COM3MEPEHUS U CIEAyeT
MNOJXOJUTh K OLCGHKE IIOCIEJICTBUH  peLIeHUH
CyOBeKTa, a, CIIeIOBAaTeNIbHO, U K BEPOSITHOCTSIM KX
TIOSIBJICHMUSL.

B camoii unee cmoumocmnou, u B CHILy 3TOTO, -
mpyooeoii, OLICHKN 3aTpaT W PE3yIbTaTOB BIIOXKEHA
00bekmueHas OCHOBa COIOCTAaBIICHHS PA3JINYHBIX
JUYHOCTHBIX ~ OIIGHOK B  IPOM3BOJCTBEHHBIX
OpraHM3alysIX W, NPEKAE BCEro, CYObeKMUBHbIX
geposimuocmeti TeX WIH WHBIX COCTOSHUN BHEIIHHX
ycnoBuil. Jlpyroe memno, 4rto mOAO0OHAs OIEHKa
MOXET OKa3aThCi W YacTO OKa3bIBAaeTCsl BeEChMa

rpy0oii.
HesicHocth ¥ HEBO3MOXHOCTh  ITOJTHOTO
HPOSCHEHUS MeXaHH3Ma HOJTy4eHHs

KOJIMYECTBEHHOTO  3HAYEHHUs  OLEHKH  Jejaer
KOHIIETIIIMIO CyOBEKTUBHOM BEPOATHOCTH OOBEKTOM
kputukd [8]. [TonoOHOE BO3pakeHHE HENOCTATOYHO
000CHOBAHO: M3-3a HEOIIPEAEIEHHOCTH MEXaHU3Ma
(opMHpOBaHNS CTOMMOCTH HHKOMY HE IPHIET B
roJOBy  COMHeBaTbcd B ee  (KOHIICTICHH)
CyIIECTBOBAaHNH U 00BeKkTHBHOCTH  [12].
Crnepyromuii mar s paOOTBl B YCIIOBHAX
MPEOJONICHHs] HEOIIPEAEIEHHOCTH CAENaH B paboTe
[5]: «nopennonaraercs, 4Yro |y JIIOA€H  €CTh
NpPEANOYTEHHs, 4YTO CYOBEKTBl MEHSIOT CBOM
BEpOBaHUS B COOTBETCTBUM ¢ TMpaBwioM baiieca
[5,11] 1 ucnone3yroT MX HpPU MPUHATHH PEIIECHUH,
MaKCHMHU3HUPYsl OKHAaeMylo moje3HocTs. Korma
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00BEKTUBHBIE BEPOSTHOCTH HEN3-BECTHBI, NX MOXHO
3aMEHHTh CyOBeKTHBHBIMH. Heo mpezaeneHHOCTh
MOPOXXKJAeT CyOBEKTHBHOCTh. MHIMBHIYaIbHOCTH,
Mpou3BOAdAlIas JeWCTBUE WIM  IPUHHMAOIIas
pemieHne, OMUpaeTcsi Ha CBOM CYOBEKTHBHBIC
HIpEeANOoYTEHUsI.

B wupgeane cremeHH MNpeanoOYTeHUN JOJKHBI
ObITH  cOrJlacoBaHBl €  aKCHOMaMH  TEOPHH
BEPOSITHOCTEH, HO, PALMOHAJIBHBIN MJeal HUKOTAA
HE JIOCTHXXHUM (PaKTHUECKH, XOTS M MOKET CIIy)KUTh B
KayecTBE OINpPEAENEHHOr0 cTaHjaapra. B pamkax
6alflcCOBCKOro  MOAXOAA  BAaAXHOCTh  JAaHHOTO
pasrpaHUuYEHHs HUBEIUPYETCS, IOCKOJIbKY BBOIAUTCS
MOHATHE «CYOBEKTHBHas BeposATHOCTh. He Bcerma
SCHO, KaK JIOJDKHBI (POPMHUPOBATBHCA CYObEKMUBHbIE
6eposanusi. 31eChb Mbl HE MOJB3YEeMCs TEOpPEMOIl
bBailfeca, a mnonb3yeMcs ONEPALMOHHOM CXEMOH
MEPEBOia CTENEHM YBEPEHHOCTH B  UYHCIOBYIO
thopmy. Huxe H3II05KUM Kak JIOJI’KHBI
MOJIEIIMPOBATHCSl BEPOBAHUS B OM3HECE.

3. Cy0beKTHBHbIE BEPOBAHUSI OTHOCUTEIbHO
3HA4YeHN# cy0beKTHBHBIX BepOATHOCTE

[pu peleHnu MHOTHX HWHTEPECHBIX
SKOHOMHYECKMX 3aJad HEsICHO, KakK CIEAyeT
OTIpEeNeNsITh  BEPOSITHOCTh. ToNbKO B OYCHB
OTPaHMYCHHOM 4YHUCIe Clly4aeB, Hampumep B
JOoTepesx WIM B Ka3WHO, BEPOSTHOCTH JEHCT-
BUTEJIBHO 3aJlaHa. B Ipyrux curyanusx, HanpuMep B
CTpaxOBaHHUH, BEPOSITHOCT MOXXHO BBIYHCIIHT JIUIIb
NpUOJIM3UTENIFHO, €CIIM  HWCIIOJIB30BaTh 3HAYEHUE
OTHOCHUTENIBHONH YacTOThl BCTPEYAEMBIX CXOXKHX
Cily4aeB, MOJCYNTAHHOE HAa OCHOBE pEalbHBIX JaH-
HBIX, KOTOpBIE UMEIOTCSI B HAKOIUICHHOW 0a3 TaHHBIX
CTpaxOBBIX cay4daeB. OHAKO LTS IIMPOKOTO CIIEKTPa
SKOHOMHHMYECKHX  TpOOJeM  BEpOSITHOCTh  HE
3aaeTcs, ee Helb3s allpOKCUMUPOBATh, Ipuderas K
YaCTOTHOMY WJIM PErpeCCHOHHOMY aHaJN3Y.

JI.  CoBHIK  pacmpoCTpaHWJI  TMapagurmMy
0KHIaeMOW TOJE3HOCTH Ha CUTYallMd, B KOTOPBIX
00BEKTUBHAsI BEPOSTHOCTh MOXKET HE CYLIECTBOBAThH
[7]. On mokazair: u3z axcuom nociedo8amenrbHOCHU
(consisten cy) evlbopa 6 cumyayuu
HeonpedenenHocmu  ciedyem, umo  UHOUBUO,
npuHuMarwuil  peuteHue, edem cebs max, Kax
6yomo 3naem CyOBeKMUBHYIO 8epPOSAMHOCMb, 6
coomeemcmeuu c Komopou Xxouem
MAKCUMUZUPOBAMb — OXHCUOAEMYI0  NOJe3HOCHb.
[Momydass ©w BEpOSATHOCTh, H TIIOJE3HOCTH U3
HaOmoaeMbIXx cutyanuii Beibopa, JI. CoBumk [7]
MpUBEN camble yOCTUTEIbHBIE IOBOABI B IMOIB3Y
napamurmel bailieca: 4ToOBI cnenarb pa3yMHBIA U
HEIPOTHBOPEUMBEIN BBHIOOP, WHAWBUABI JTOJDKHEI
BeCcTH celdsi Tak, OyATO y HUX €CTb CyOBbEKTUBHas
BEPOSITHOCTh, JaXe TOrAa, KOrja OOBEKTHBHYIO
BEPOSITHOCTh HENb3Sl ONPENeNUTh. OTOT MOIXOM
WHTEPECEH HaM TEeM, YTO MBI MOXKEM HpPEIJI0XKHUTh
cnoco0  TONMY4EeHHs  3HAYCHHH  BEPOSTHOCTEH,

UCTIONB3Yysl 3HAHUS W3 HAONIOJAeMBIX CHTYaIlHi
BBIOODA.

B pamkax akcmomatm3ammm JI.  CaBumka
paccMaTpUBAIOTCS HAONIOIaeMbBIC CHTYallud BhIOOpa
Medcoy napamu  HEOTPEACICHHBIX COObITHI. B
HallleM cnocobe MOJTYYCHUS 3HAYCHUU
CyOBEKTHBHBIX BEPOSITHOCTEH  paccMaTpUBAIOTCS
OTHOIICHUSI MEXIY IapaMH 3HAYCHHH (CTOSIINX
psAIOM B psAAy MOHOTOHHO  yObIBa  IOIIWX)
CyOBEKTUBHBIX BEPOSTHOCTEH, UCTIONB3YS MOJIENb U3
pador [16,24-28] m  WCHONB3YIOTCS 3HAHUS W3
HaOJIIOTaeMBIX CUTYaINiA BEIOOpA.

Teopema CoBumxa [7,8] rnacur, 4To eciu
areHT, MPUHUMAIONIMA pEIICHHE, OCYIIECTRISICT
BEIOOp TIOCTIENOBATEIbHO W pa3yMHO (TO €cTh B
COOTBETCTBUM C aKCHOMaMmH), TO OTH JeHCTBUA
SKBHUBAJICHTHBHI MaKCHMHU3AIAH 0XXKHIaeMoi
MOJIE3HOCTH ISl CYOBEKTUBHOW BEPOSTHOCTHOM
Mepsbl. Jlumo, mpuHHMalomee pemieHne, BeneT ceds
KaK WHAWBUJ, KOTOPOMY HM3BECTHO pacIpeleliCHHE
BEPOSTHOCTEH 110 COCTOSHHUSM MHpa M Y KOTOPOTO
eCTh  (YHKIMS  TIOJNE3HOCTH, 3aBHCAIIAs  OT
pe3yabTaTOB. ArEHT, NPUHUMAIONIUNA PEIICHHUE,
MaKCUMH3UPYET CyMMY TOJIE3HOCTEH, B3BEIICHHBIX
0 BEPOSTHOCTSM OCYIIECTBJICHUS 3TUX HCXOJOB [2-
5]. HackomnpKo 3T0 ynayHast MOJIENb, OIIMCHIBAIOIIAS,
KaK pEaNbHO TMPHHUMAIOTCS PEIICHUS, OIMCAaHO B
pabore [1].

Axkcrompl CaBHIDKAa 4acTO paccMaTpPUBAIOTCA
KaK IOBEJCHUYECKOE OIpeaesieHHe PalMOHAIBHOCTH.
MBI HIDKE TIpeqIoaraeM Tak ke, Kak u B padote [4],
9TO AKCHOMATHYCCKHH  MOJXOJ HE HAKJIAJbIBACT
OTPaHWYCHUH HU Ha CYOBEKTHBHYIO BEPOSTHOCTD, HU
Ha (QYHKOHIO TIOJNE3HOCTH, KOTOPYIO  MOKHO
HCIOJIB30BaTh JId MTPEACTaBJICHUA Hpe}IHO’{TeHI/Iﬁ
cyObekTa (areHta). MBI TakKe MpPEIIOJIaraeM,4ro
palMOHAIBHOCTh areHra Kacaercs JIUIIb
«BHYTPEHHE» TOCIIEIOBATEIFHOCTH €TO TOBEICHIHS
U MBI HC HAKJIAJBIBACM HHUKAKHX (PYHIaMCHTAIbHBIX

OTPaHWYCHWH Ha €ro BKYCHL Onnako B
BEPOSATHOCTHOM KOHTEKCTE TMOJOOHAs IO3UIHS
ropasgo COMHHTEJILHEE. [Tockonbky
8EPOAMHOCHIHbLE 8epOBaAHUs MOTYT 100

COOTBETCTBOBATh [aHHBIM, JMOO pacXOAUTHCS C
HUMH, HEKOTOPBIE BEPOBAaHUs OOJiee palMOHAIbHBI,
4yeM JpYyrue - HU OJHA SKOHOMUYECKasi MOJEIb HE B
COCTOSHMM JiaTh a0COJIOTHO TOYHOE OIMCaHHe
pEanbHOCTH.

Ecrtb npuembl  BBIpa0OTKH BEPOSTHOCTHBIX
BEPOBaHUH W  €CTh  IPHEMBI Ha3HAYCHUS
CyOBEKTUBHBIX BeposTHocTe. Hampumep, MoxHO
MPEATO0KHTD JaTh oJ00HbIE OLICHKH
CyOBEKTHBHBIX BEpOSITHOCTEH OOJBLION rpymie
BECbMa CBEAYIINX B JAHHOM BOIIPOCE IKCIEPTOB U
paccuuTaB CpeIHIOI CYOBEKTHBHYIO BEPOSITHOCTD
MBI CMO’KEM HCKIIIOUHUThH BIMSHUE MHIUBUIYalbHBIX
0COOCHHOCTEW HKCIIEPTOB Ha OLEHKY CyOBEKTHBHOM
BEPOSATHOCTH u MOBBICUTh CTETEHb ee
JOCTOBEPHOCTH 3a c4eT OoJplIel  ITOJHOTHI
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HUCIIOJIb30BaHUA JIIA IIPpOTrHO3a 3HAYECHUN BriBaroT CUTyaluu, pE3yabTAT pa3BUTHA
peSyJ'II)TaTOB IIOXO0XKHUX 3KCHepI/IMeHTOB B KOTOprX Mbl HC B COCTOSIHHH OLICHUTD, HOTOMy qTO

mponuioM.YeM  OoOIbIIE TPOBEINCHHBIX  OIIBITOB,
MOJIXOJIIIMX K CIIy4aro, Mbl UCIIOJIb3YeM, TEM OJIHKe
MOJlydeHHasi OIeHKa OyaeT K  HHAYKTHBHOH,
JIOTHYECKOM BeposTHOCTU. HakoHnen, moBTOpUB
Ha3BaHHBIN OKCCPUMEHT MHOI'0 pa3 M pacCuuTaB
YacTOTY TIOSBJICHUS HMHTEPECYIOIIET0 HAC HCXOJa,
MBI MOJYYHM OLIEHKY OOBbEKTHBHOW BEPOSITHOCTH €T0
TEeM IyYIIyr0, 4eM OOJbIlIee YHCIIO Pa3 MOBTOPUM
9KCIIEPUMEHT.

Lems »sTOoro pasgena - TOKa3aTh, Kak B
MOJOOHBIX  CHTYallMsIX  CIEAyeT MOJIECIHUPOBATh
CyOBEKTUBHYIO BEPOSITHOCTDh, CCJIH OHA MOSBIIACTCS
BCICNCTBHE  CYOBEKTHBHBIX BEpOBaHHWHA. Teopus
¢on Heiimana m MopreHiuTepHa He OTBeyaeT Ha
BOTIPOC, OTKy/a BO3HHKAET BEPOATHOCTH, €CIM OHA
3apaHee He 3ajaHa. B cratee Ha caiite [10]
c(OpMYIHPOBAHBl «CBOHCTBA, KOTOPBIMH IOJDKHA
oOnanaTh 4YMCIIEHHAsT Mepa HEONPEICIICHHOCTH».
paCCMOTpeHLI JB€ CUCTEMbI C pPa3HbIM YHCIIOM
BO3MOKHBIX COCTOSIHHI, TpUYEeM B KaXIOM W3
COCTOSIHUH CHCTEMBI MOTYT OKAa3aThCsl CIy4alHBIM
o6pazom. CrenoBaTensHO, HAINM 3HAHUAM 00 3THX
cucreMax mpucyia KaKas-To CTENeHb
HEOTIpEe/ICIEHHOCTH.  VIHTYyWTHBHO  SICHO,  HTO
HEONPE/ICJICHHOCT, TOW CHUCTEMBI  OoOJblIe, ¥y
KOTOpO# 60J1bIIe BO3MOXKHBIX COCTOSIHUN. OYeBHIIHO
TaKkXKe, YTO y CHCTEMBI, MMEBIICH TONBKO OIHO

BO3MOKHOE COCTOSIHHE, HEOIpeNIeNICHHOCTh
OTCYTCTBYET, a ¢ poctoM HX  4HClIa
HEONPE/IEIEHHOCTh BO3PAcTaeT». CreneHs

HEOIPEJEICHHOCTH CUCTEMBI 3aBUCUT HE TOJBKO OT
4yhclla  BO3MOXHBIX  COCTOSSHMM, HO M  OT
BEPOSITHOCTEHN UX HACTYIJICHUS.

EctecTtBenno IpeaAnoJIOXUTb, 4qTOo
HEOIMPCACIICHHOCTL CUCTEMBI, CO cTosIIeH U3 JABYX
HCE3aBHCHMBIX IOJACHUCTEM, paBHa CyMME

HCOTPENICIICHHOCTH OJTHX TIOJCUCTEM, B3STBIX B
otnenbHOCTH. Hibke omuimem, 3Tamnbl NPUAAHUS
3HAQUEHWH  BEPOSTHOCTEH sl  KaKAO  TO
paccmarpuBaemoro coObitusi Oj W3  KOHEYHOTO
MHOYXECTBa HECOBMECTHBIX (B3auMHO-
uckmouaromux) cobertuii (01, Oz, ..., Opn). Ecmu
cobbitust (01, O2, .., Opn) COCTaBIAIOT IIOJHOE
MHOXXECTBO COOBITHH, TO CyMMa HX BEpOSITHOCTEH
paBHa 1: p(O1,)+p(02,)+ ...,+p(On)=1.

Korma ™Mbl  paccuuThiBaeM  OOBEKTHBHYIO
BEPOSITHOCTh BBIMAJICHUSI Opiia WM PELIKH IpH
noa0pachl BaHMM  MOHETbI, MBI yBEPEHBI -
CyObEKTUBHBIC BEPOBAHHUS OTHOCUTCIIHLHO 3HAYCHUIA
MOJTBEPKICHbI OOBEKTHBHBIMHU, YTO TOYHO 3HAEM
BCE BO3MOXKHBIE PE3YJbTAThl 3THX I0J0OpachIBAaHUI.
Msl mpearosiaraeM, 4To MOHETa yraja TOJbKO Ha
OJHY U3 CBOHX CTOPOH, II0O3TOMY MBI HE HOBEPUM
TOMY, YTO MOHETa YNaJeT, HanpuMep, Ha pebpo. Ho
M 3TOT PE3YNbTAT MBI MOYKEM TOXKE YUECTh, €CITU MbI
yMeeM HMETb JIEJIO C ONPEACICHHBIMU Pe3yibTaTaMu
pa3BuTHS COOBITHI (Oper, pemka, pedpo).

OHHM 3aBHCAT OT MHOTHX (DaKTOpPOB, KOTOPBEIE MBI HE
MOXKEM 3HATh. Oxunanuss OT MNPEe3UAESHTCKUX
BO3MOKHOCTEH OJHH, a CaMH 3TH BO3MOXXHOCTH
COBEpIIEHHO WHbIe. BepoBaHus 31ech OObIYHO HE
SIBIISIIOTCS pe3ynbTaToOM HUHTPOCIIEKITUH, a
BO3HHMKAIOT KaK WTOT CO3HATEJBHBIX pPacyeToB
(HIOMUTTEXHOJIOTHH), OCHOBAaHHBIX Ha MPOLUIOM
OTIBITE, HAOIIOIEHISIX M pa3roBopax ¢ JroasMu. OHH,
BO3MOXKHO, HE BCErja COBMAJal0T C TOYHBIMU
pacdyeTaMu 1O MOJENH, HO B HHX U B CaMOM JIeJie
B3BELIMBAIOTCS pa3lINuHbIe HAOIIOICHNUS, N3yIal0TCs
caMM Beca Ha OCHOBE MPOIIIOrO  OMBITA.
«BckppITHE» TOrO, YTO IJII MHOTHX OCTaeTcs
YEepHBIM SITUKOM, u aHau3 mporecca
(opMupOBaHUS BEpPOBaHMI IMO3BOJIICT HAM JAENATh
BBIBOJBI O TOM, Kakhe BEpoBaHMs  Ooiiee
paLuOHaIBHBI U1 TOTO, KTO IPUHUMAET PEIICHHE.

OpHako OOLIETIPUHATHIX METOJOB BBIYMCICHUS
BEPOATHOCTH HMHTEPECYIOIINX WX COOBITHA He
cymectByer. COrlacHO NPUHLUITY Oe3pazauyus
Jlamaca  (mpyroe ero HazBaHME - TIPUHINI
HEJIOCTATOYHOTO OCHOBAHHMS), €CIH BEPOSTHOCTD
TOYHO HEHM3BECTHA, TO HAJO0 CUUTATh KaXKJIbld M3
BO3MOXXHBIX ~ HMCXOJIOB  PaBHOBEPOSITHBIM.  JTOT
HOJXOJ, OYEBUJIHO, HEPUMEHUM B
paccMaTpUBaeMBbIX CHTyallMsiX, TaK KaKk B HHX
JOCTYITHa JOTIOJIHUTENbHAsT MH(OPMAIHS, KOTOpas
MOXKET CKOPPEKTHPOBaTh HAIIM IpPEACTaBICHUS.
Hano wucnpaBnsate mnonoxenue paen. Hampumep,
JECATHICTUSIME B TEOPETUYECKOH (H3MKE Maccy
HEHUTPHUHO IOJIaraJId PAaBHOM HYNIO, CPaBHUTEIIBHO
HEJIaBHO SKCIIEPUMEHTATOPHI OOHAPYXXHIIH, YTO 3TO
He Tak. [IpakTMka OuM3Heca JOKa3bIBaeT, dTO
MPUHINT 6e3paznmans Jlamaca:
p(Oj)=pj:1/n,j=l,...,n,p(01)+p(02)+...+p(On)=1,
KOTZa  TPHUXOAWUTCS  «CUUTATh  KaKIBIA W3
BO3MOXHBIX  HCXOJIOB  PABHOBEPOSITHBIM»,  HE
MPUMEHUM.

Jnst TOCTIKEHUs Halleld IeldM BOCIOJIb3yeMCs
KOHLIENIMEeH  CyObEKTUBHOH  BEPOSITHOCTH U
pa3paboTaeM  crmoco®  IMONYYEHHS  YHCICHHBIX
3HAYCHUH CyOBEKTUBHBIX BEPOSATHOCTEH.
Hcnonb30BaTh 3MITMPUUECKHE CBEJCHUS MOXKHO HE
Bceraa, uro mnpeanonaraercs B [11]. Ho wmbI
paccMaTtpuBacM UHYIO CHUTYaIHIO, Korza
UCIOJb30BAHUE OMIMPUYECKUX  CBEACHUI
CyOBEKTOM BO3MOXHO B CHJIy HAIW4YHsi y HETO
KOMIIETGHTHOCTH W JuIi  Hero  mpobiema
(hopMuUpOBaHUS BEpPOBAHHMI SICHA.

4. O0ocHOBaHHMe MPABHJI /I AKTHYECKOI0
onpeaeneHus cy0beKTHBHBIX ePOSITHOCTEH

Meros CYOBEKTUBHBIX BEPOSITHOCTEH MOXET
ObITb oOocHOBaH Tak [4,12]. Hampumep, mycTsb
uMeeTcs M CIeHapueB IMPOBEPKH 3HAHUN M X -
¢¢exT (omeHKa TO 5-TM OaJUTBHOW CHCTEME,
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IpocTaBisieMasl yduTeneM) OT  i-TO0  CICHapHs
MPOBEPKH  3HAHUM (B paMkax IpoekTa
A=«arTecTanus 3a cpenHIo mKoIy»). EcrecTBeHHO
CUMTATh, 4YTO OXHAAEMbIH 3(QQGEeKT OT BbHIJAYH
arrecta Ta (B paMkax npoekra B) Oymer HexoTopoit
¢ynkmuest  Ox3Hau(Xy,...,Xm) OT ITHX 3PPeKToB
Xi,i=1,....m, o0ia IEYO 11 (71 CBOMCTBaMU
MOHOTOHHOCTH, aJJUTUBHOCTH M COTJIACOBAHHOCTH
(Ox3Hay (X1,.. ., Xm)=X"®).

HetpynHo ybeautscs,uro Takas GyHKIUA 00532
TEIBHO MeEET BHJ Ox3Hay
(X1, . ., Xm)=P1X1t...FpmXm, rje BEPOSTHOCTD
NIPUCBOCHMSI KaXJIOH OLEHKE Xi BBICTABICHHOMN
Y4MUTEIEM, Ha3Hayaercs OJMHAKOBOH, pPaBHOMU
pi=1/m, mwisa Berumciasiemoro 3Hauenus Ox3Hau= x™,
BenuunHbl pi HEOTPHULIATEIBHBI U B CYMME PaBHBI
equHune: Pr +...+tpi + ... + Pim =1 . [Ipu uncne
JMUCHHTUIMH, paBHOM M, eciit M =10, to pi=1/10 mans
BCEX Xj. B ToM cimydae, ecnu ydeHUK HE H3ydal
OIMH W3 2-X $53BIKOB, TO M=9, a Ha3HayaeMmas
MuHuCTEpCTBOM O0pazoBaHus OJIMHAKOBasI
BEPOSITHOCTH Pi paBHa Pi=1/9 mpu Bcex Xi, i=1,...,9.

Takass omenka Ox3Hau —  oduIMATBEHO
MIPUHSTas COTJIaCHO caMoro CTaporo -
"Kilaccudeckoro"  B3risAga, — Hambosiee  TOJHO
npencrasieHa B paborax II. Jlarutaca B 1795t. B
pabore [7]. Hac Takas olneHka He ycTpauBaeT. MBI
pazpabotaeM  Apyroil  O0OOCHOBaHHBIK  METO/I.
OdunmansHEIN B3I 0OOBIYHO KOMMEHTHPYIOT TaK:
«I0  CYLIECTBY, C TOYKM 3pEHHS KIACCHYECKOTO
MOJX0/a, YTBEPKAAETCS, YTO BEPOATHOCTH TOTO HIIH
WHOT'O pe3yNbTaTa 4aCTHOTO CIy4aifHOTO MCIBITAHHS
- 3TO 4HCIIO, TMOJYYEHHOE B PE3yJbTaTe JeNICHHs
KOJINYECTBa PaBHOBEPOSITHBIX COOBITHI,
ACCOLIMMPOBAaHHBIX C 3THM pe3yJbTaToM, Ha oOlee
YHCIO M paBHOBEPOSATHBIX COOBITHH BOOOIIE».
OCHOBaHUSIMH JUIS TaKOro TIOJXOJA SIBJISIFOTCS:
"npunyun ybeoumenvHoU (HEeOCTIOpUMOH,
JIOCTaTOYHOW)  mpuuumwl"  (T.e.  du3HYecKas
CHUMMETPHSI NOAPa3yMEBAcT PaBHYIO BEPOSITHOCTH) U
"npunyun neoocmamounot npuyunsl" (T.€., €CIU MBI
HE MOXXEM OIpENeNUTh, KOTOPbI M3 pe3yJIbTaTOB
ABISieTCsT  Oonee  BEPOSITHBIM, TO HEOOXOIUMO
Ha3HAYUTh MM PaBHYIO BEPOSTHOCTH)». Tak HeIb3s

MOCTYTATh. OTtHomeHne MuHHCTEPCTBOM
OO0pazoBaHHs KO BCEM YYMTENSIM-NIPEAMETHUKAM
OIMHAKOBOE - HX OLEHKaM OHO IPUIHCHIBACT

OJIMHAKOBBIE «BECAY» - BEPOSITHOCTH Pi.

Ml OyaeM HCIOJIB30BaTh APYrod  IMMOIXOA.
"[IpyHIMI HEOOCTATOYHOTO OCHOBAHHUA", KOTOPBIN
skoHomuct JI. M. Keitnc B cBoem "Tpakrate mo
TEOPUHU BEpPOATHOCTEH" mepenMeHoBan B "PHHIUT
Oespazmuums”.  Ero  MoxHO  chopMynHpoBaTh
CIEYyIOIMUM 00pa3oM: €clM y Hac HET BECKHX
MPUYNH CYUTATh HEYTO MCTHHHBIM WU JIOKHBIM, TO
9T0 "HEYTO" MBI C PaBHON BEPOSITHOCTBIO MOKEM
CUMTATh KaK UICTUHHBIM, TaK U JOXHBIM [12].

Takum o00pa3oM Mbl ONUCAIM OJUH W3
MPUMEpPOB TPHCYTCTBUS B  HamIel KU3ZHU

CyOBEKTUBHBIX BEPOSITHOCTEM. B Ipyrou
nocieaymouied padoTe Mbl 1aIUM ONMCAHUE HATUYUS
OECKOHEYHOr0  dYHClla CIy9aeB CYOBEKTHBHBIX
BeposiTHOCTe B Om3Hece. B  Bumax OwuHeca
NPUCYTCTBYET OYEHb MHOTO CHTYyallMi HaJTH4YHs
PHCKOB M MPOSIBJIICHUH TEX MM MHBIX CyObEKTHBHBIX
BEPOATHOCTEH JJi1 MHOXKECTB U3 N coOBITHI
(bMKCHPOBAaHHOW TPHPOIBI.

Tak Kak BENMYMHBI Pi HEOTPULATENIBHBI U B
CYMMME paBHbl €AMHHLE: Pit...+pit...+pim=1, TO
OHM MOTYT TPAaKTOBaTbCs KaKk CYObEKTHBHBIC
BEpOSATHOCTH. Maremarndeckoe 000cHOBaHUE OyzIeT
JaHo B Jpyroil pabore. 3mech Oymer H3JIOXKEeHA
Mogens Nel BeIYMCICHHS 3HAUCHHUH CYyOBEKTHBHBIX
BeposiTHOCTe.  Mogens Ne2 Oymer ommcana B
apyroit cratbe. Jnst coObITHH (PUKCHPOBaHHOM,
JOCTaTOYHO MPOCTON JUIS BOCHPHSTHS IIPUPOJIHI,
oOneryaronient abcTparupoBaHue 00BEKTOB
MpeIMETHOM 00JIacTH.

Wznaraemblii HU)KE MOAXOM JaeT MpaBHiIa IS
MPaKTHYECKOTO OTIpe/IeNIeHNUs CYyOBEKTHBHBIX
BEPOSITHOCTEH, Habop KOTOPBIX Jlaer
HEMpoTHBOpeunBoe perienne. @opMalibHbIe MTpaBuiia
OymyT W3IOKEHBI JUIA JPYroro, yKa3aHHOTO BBIIIE,
cryqas. He  BpaBasick B 1OApOOHOCTH NPUYMH
CBOETO ONTHMH3Ma aBTOP TapaHTUPYET B MOJEIH
Ne2 mHambosee TMONHO WCMOJIB30BaTh pa3yMHBIC
MPOSIBIICHUS palMoOHATIBHBIX BEPOBaHUIA
notpebutens. CyObeKTHBHAs OLEHKAa BEPOSTHOCTH
MOX0Ka Ha CYOBEKTHBHYIO OIICHKY (H3MYECKUX
BEJINYNH, TAKUX KaK pacCTOsSHHWE WiIM pasMep. Tak,
MPEAIOJIOKUTENILHOE PACCTOSHUE 10 O0bEeKTa BO
MHOTOM 3aBHCHUT OT YE€TKOCTH €ro U300paKEHHUs: YeM
yérye BHIEH OOBEKT, TEM OH KaXeTcs OmKe.
HiMeHHO TO3TOMY BO3pAcTaeT 4YHCIO aBapHil Ha
JOpoTax BO BpeMs TyMaHa: IPH IUIOXOH BHIMMOCTH
pacCTOSIHHUSL YacTO MNEepPEOlCeHUBAIOTCS, OTOMY 4YTO
KOHTYpBl OOBEKTOB pa3MBITEL. Takum oOpazom,
UCIIOJIb30BaHUE YETKOCTH B KadyecTBE MOKa3aTews

paccTOsHHUS BEJIET K pacupoCTpaHEHHbIM
npeayOe:KICHUSM. Takue peryOeKICHUS
MPOSIBISIIOT ce0f U B HWHTYUTUBHOM  OIIEHKE
BEPOSITHOCTH.

W3noxxuM Tpu dTana noxydyeHus: CyObeKTHBHBIX
BeposiTHOCTe!. [Ipomecc momyueHust CyOBEKTHBHBIX
BEPOSITHOCTEH OOBIYHO pA3feNAoT TPH  dTama:
MOJArOTOBUTEINIBHBIN 3Tall, MOJy4YEHHE OLIEHOK, JTall
aHaIu3a MOIyYEHHBIX OLIEHOK.

IlepBbiii JTarl. dopmupyercs 00BEKT
WCCIIEIOBAaHUS — MHOXECTBO COOBITHH, ITPUBOJHUTCS
[IPEBAPUTEIIbHBIN aHauu3 CBONCTB 9TOTO
MHOXKECTBa (YCTaHABIMBACTCS 3aBUCHMOCTD WM
HE3aBHCUMOCTh  COOBITHH, JUCKPETHOCTb  WJIH
HENPEPHIBHOCTh ciyyailHOU BEJINYMHBI,
MOPOXK/AIOIIEH JaHHOe MHOXECTBO coObIThii). Ha
OCHOBE TakKOro aHajgM3a BBIOMpAeTCs OIHWH W3
MOJXO/SIIINX METOJO0B (0030p OCHOBHBIX METOJIOB
HMEIOTCS Ha e-pecypcax) MOJy4YeHHUs CyObeKTUBHOMN
BeposATHOCTH. Ha 3TOM ke 3Tame MIpou3BOAUTCA
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ISRA (India) = 1.344 | SIS(USA)  =0912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.207 | PIF (India) = 1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ)  =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =2.031 |
HOZ[FOTOBKa\TpeHI/IpOBKa OKCIICPTa NiIn I'pynIibl JAOMUHHPYIOIINUX BCIIMYUH BepOHTHOCTeI?'I,

9KCIIEPTOB, O3HAKOMJIEHHE HUX C METOJIOM H
MIPOBEPKA MOHUMAaHHS IIOCTABICHHO 3a1adH.
Bropoil 3Ttan cocTOUT B NPHUMEHEHUHM METOJa,
BBIOpAaHHOTO Ha MEpBOM dTame. Pe3ynbTatoM 3TOrO
JTama sBIsETCss HAOOp 4YHCeN, KOTOPBIA OTpaKaer

CyOBEKTHBHBIH B3MJISA[ OKCHEPTa WM  TPYIIIEI
OKCIEPTOB HA BEPOATHOCTh TOrO WM HHOIO
COOBITHS, OJIHAKO Jajieko He BCerja MOXeT
CUHATATBCSA OKOHYATENbHO MOJTyYEHHBIM
pacrpesieieHHEM, MOCKOJIBKY ~ MOXET  OBITh
IIPOTHBOPEYUBBIM.

Tpetnii »3Tam  COCTOUT B  HCCIEJOBAHUU
pe3yJIbTaTOB ompoca. Ecmu BEPOSATHOCTH,

MOJTlydeHHBIE OT SKCIEPTOB, HE COTJIACYIOTCS C
aKCMOMaMHU BEpOSITHOCTH, TO Ha 3TO oOOpalaercs
BHUMAaHHE SKCIEPTOB M TPOM3BOIHUTCS YTOYHEHHE
OTBETOB C LIETbI0 MPUBEACHHUS X B COOTBETCTBHUE C
BBIOpAaHHOW CHCTEMOW aKCHOM.

JUis  HEKOTOpbIX  METOAOB  IOIy4eHUs
CyOBEKTHBHBIX BEPOSITHOCTEH TpETHH JrTam  He
MPOBOJUTCS, TOCKOJNBKY CaM MeETOJ COCTOUT B
BEIOOpE BEPOSATHOTO pacrnpeneneHus,
IO TYMHSAIOMIETOCS aKCHOMaM BEPOSITHOCTH, KOTOPOE
B TOM WM JpyroM cMbIcie Hauboiee ONM3KO K
o1IeHKaM 3Kc1riepToB. OcoOyro BaXKHOCTH TPETHI dTal
npuoOpeTaeT  NpH  arperMpoBaHWM  OIECHOK,
MOJIYYEHHBIX OT I'PYIIIBI DKCIIEPTOB.

5. Mopean Nel BeIuMC/IeHHs CYOBEeKTHBHBIX
BeposSITHOCTEl B OU3Hece

JIronu IUIOXO CIIPABIAIOTCS C  OICHKON
BEPOATHOCTEM M K TOMY XK€, Kak MpPaBHIIO,
MEPEOLICHUBAIOT MM HEIOOICHUBAIOT MOCIEICTBUS
MaJIOBEPOSTHBIX ~ coObituil.  Ilostomy  Oymem
BBLJIEIISITh HEOOJIBIIOE YHUCIIO CYIIECTBEHHBIX, {<Nn

AQHAJOTUYHO TOMY, KakK BBIJIENSIOT CYIECTBEHHbIC
(hakTOpBI, paccMaTpmBag N BIEMEHTOB CIIEKTpa
Am=diag(A,...,An), KeneHHBIX Ha N: A2/N...+ hn/N=1.
BceBO3MOKHBIE B3aUMOCB3M MEXAY 3JIEMEHTaMH
pi=Aa/n,...,pn=An/N, BbIpaKEHHbIE B BHIE 6 —
nmapaMeTpoB PacCMOTpeHbl B paborax [16-23, 29].
Pemens! 3amaun MOICTUPOBAHUS 3HAYCHAN Ad, ..., An
OpH 3aaHHBIX 3HaueHUsX (yukiwmii f-mapamerpos
fl(Ann):}\.1+. . .+)\,n):n, fZ(Ann):(}\.21+. . .+ )\,2n ),
f3(Ann) :7\.1/7\“, f4(Ann):()\.]_+. . .+}\.[)/n<1,
fS(Ann)zklx)bZX?\gX . X)\,n, fG(Ann)lel)\,Z'i'. . .+>\,n-1/7\,n)
[15-32]. TlpeacTouT mNpPUMEHEHHE B MOJEIBHBIX
3ajauax OM3HECa pe3ylb TaToB U3 pabot [28-32].

PaccMoTpuM  ciiyyail  korga  CyLIECTBYIOT
CyOBEKTBI, 3HAIOIINE KaK «OIPEJeNNTh, KOTOPBIi U3
pe3yIbTaTOB OIICHKW 3HAaHWHA sBIsAeTcs Oolee
BeposTHBIMY. CyOBeKTHBHAS NMPUPOJIA HA3HAYEHHOU
feeposmnocmu  Moxer OBITH TPOSICHEHA TIPH
PacCMOTPEHHH TAaKOW 3HAKOMOW MHOTHUM CHUTYallMH
KakK IIKOJIbHbIC OLIEHKH B aTTecTare.

Takoll nepexoJl OT KJIIaCCUYECKUX BEPOSITHOCTEHN
K HA3HAYEHHbIM CYObEeKMUSHBIM 8ePOSMHOCIAM IS
3HAYCHWH OIEHOK YYCHHWKA IIO3BOJIIET TOYHEE
OTIPE/ICITUTE «TUITHYHYIO» OIICHKY JUTS YUCHHKA.

IIycte B cucteme n3 10 OaiioB cyOBEKTHBHO
Ha3Hayenbl HOBBIE BEPOSITHOCTH, OTIMYAIOIINECS OT
4acTOTHBIX, paBHbIX 1\10. 3HaueHHs HOBBIX
CyOBEKTUBHBIX BEPOATHOCTEH NPHBEICHHI HIDKE B
CTPOKE «CYOBCKTHBHBIC BEPOSTHOCTH» TaOMUIlBI 1.
WNx wucnonp3oBaHWE [aeT HOBYIO OICHKY [UIA
cpennero Oamra: 4.4. CoBOKyHHOCTH 0aJuIOB
ydeHruKa OyneT paslieieHa Ha «O0oJiee THIHYHBIEY,
«TUTIUYHBICY», «MEHEE THIIMYHEIC» TPYIIIEI 0aJlioB,
BEPOSITHOCTH B KOTOPBIX  HPHOJNU3UTEIBHO
yImopsiioueHs! Tak: /m> 1/m>a/m, p>1, a<1.

Tabauna 1
Co0TBeTCTBHE KJIACCHYECKUX BEPOSITHOCTEH M HA3ZHAYEHHBIX
cy0beKTHBHBIX BEepOSITHOCTEli 1J1s1 3HaYeHUil 10 olleHOK yUeHUKa
ceK o cp¢e, < ’E_
ﬁg nutepaty | mateM | QusmK | Xu c. bu3KyIBT reorpa OWono0 | Ka3zaxckum per E &
pa aThKa a Must s3pl | ypa bust st # SI3BIK 1 g 3
SI3BIK « Oan o =
2]
Baser 4 4 5 5 5 4 4 3 4 5
Kaccuuecku
e Beposit | 0,1 0,1 0,1 0,1 01 |01 0,1 0,1 0,1 0,1 4,3 1
HOCTH
CyOBeKTHB
HBbIC
0,1 0,1 0,2 0,1 01 |02 0,05 0,05 0,05 0,05 4,4 1
BEPOSITHOCT
"
3HaueHUs CyOBEKTUBHBIX BEPOSTHOCTEH JTydlie 32]. I[Ipu  pa3paboTke  HHKEOMHUCHIBAEMOTO
VIOPSIIOYUTh B MOPSIKE YMCHBIICHUS WX BCIWYUH, ANTOpUTMa W TpUMEpa K HEMYy aBTOp MPOBEI
cymMMe paBHBIX 1. M mpUMEHUTHh HMKE M3JIaracMbli TPEHHUPOBKY CBOMX BEPOSATHOCTHBIX BepoBaHHU. OHa
NTOPUTM, WUCTHONB3YIOMUN (hopMynbsl U3 padot [24- cocrosyia B cienyronieM. PaccMarpuBamichk Oauiel
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B aTTECTaTe 3a CPeAHION WWKoay. B cucreme uz 10
famwtoB cymmapHas BeposTHOCTh paBHa 10(1\10)=1.
Otn CyOBeKTHBHBIC Ha3HaYaeMBbIe OIICHKHU
BEpOsITHOCTEH (OHM TIPaKTUYEeCKH HE MEHSIOT
ouIMaNbHBIA «CpefHUi Oamnma», paBHbId  4,3)
MOJTBEPXKIAIOTCS B PpEabHOCTH: s B OOJIBILICH
CTCTICHH MaTeMaTHK, 4YeM (U3KyIbTypHHK. Beca
MPOSBJICHUH pa3sHBIX MOUX 3HAaHHWA 00pa3yrooT
MOHOTOHHO  YOBIBAIOLIYI0  IOCJIEI0BATEIbHOCTD
9HCeI, TOSIBIISTFOIIIIXCS npu BOCTIPUSTAN
MOCTENIEHHO — OT 0Ooyiee 3HAYMMBIX K MeHee
3HAYMUMBIM 110 MOEMY CyOBEKTHBHOMY BOCIIPHSTHIO,
B CyMME paBHBIX (TIOCJIE€ HECKOJIBKUX IOTBITOK),
Hampumep, 100. Ilouemy 100? Ilotomy dtO Tak
jmerdye CcyObeKTy BOCHpWHHMATh, Tak kak 100-
O0aIbHYIO CHUCTEMY Jierue cBs3aTh C (yHKOHEH
MOJIE3HOCTH [2,6], OTpakalomIe ero MPeaIoYTeHIs
Ha MHOXECTBE aJbTEPHATHB. Korma mporecc
HAaXOXXJOCHHUA OSTHX 4YHCeN, B cymMMe paBHBIX 100,
3aKOHYMJICS, TO S IIepelell K BBIYUCICHHUIO 3HAUCHN I
CyOBEKTHBHBIX BEPOSITHOCTEH
P1=x1/100>...>pm=Xn/100, B cymme paBHBIX 1.
[Mocnennue MmI0OX0 BOCHPUHHUMAIOTCS, XOTS JIydIle
MTOHSTHBI, KOT/Aa 33aHbl 3HAYCHUS X1, ...,Xm.

E1e Oosiee MOHSATHBI M JIETKO 33/1aI0TCSI HE CaMU
3HAYCHHUS Xi,...,Xm, & 3HAUEHUS OMHOUWEHUL MEXIY
COCEIHUMH SJIEMEHTAMU a2=X1/X2,=p1/p2>1,
as=XalXs= P2/ps>1,....am=Xm-1/Xm=Pm-1/Pm>1 wuMeroT
3Ha4YeHus, Oonpmue 1. Bocnonesyemes dopmynamu
13 MOJEJIM CIEKTpa HEU3BECTHOW KOPPEIALUOHHON
MaTpuIs [25,29].

Ecnmn  wu3BecTHBI  menoe  4Mciio m, H
BEIIIECTBEHHBIE YHCHA  &;,i=2,...,M, Takue, dYTO

a,+..+a,=2m-1, TOra  CyIIEeCTBYET
€IMHCTBEHHBIH HAGOP YHCEN Pi,..., Pm TAKHX, YTO
pp=p,=..2p >...>p, >0,

pi—l = piai’i = 2""1 m1z p] :1,
j=1
Pm=1/B(m,m),
P :(Hmai)’ p..j=m-1m-2..21,

i=j+1

m m

B(m,m)=>" M a, V10 a. =1

i\ jint J jema )

Takum oOpa3om, 3a1a4a BBIYMCICHHS 3HAYCHHH
CyOBEKTHBHBIX BEpOSTHOCTEH P1 >... >Pm >0, B

CyMM€  PaBHBIX 1. cBomuTCcs K  3ajade
CyOBEKTUBHOTO BEIOOpa qHcel
a,+..+ta,=2m -1, wumerommx JIETKO

HHTEPIPETUPYEMbIC  3HAYCHUs:  &i=Pi-1/Pi, OHHU
MOKa3bIBAIOT BO CKOJIBKO pa3 3HAYECHHE [)j MEHbIIE
(menee MPEIIOYTUTENIBHO) 3HAYEHUS
CyOBEKTUBHOI BeposiTHOCTH Pj1. [Ipennonaercs, 9ro
3HaUeHHWE P1 THIATENIFHO TMOJ00paHa CyOBEKTOM.
Jomunupymolee 3HaueHHE P1 KaK MaKCUMaJlbHas

BEPOSITHOCTh Haubojiee BEPOSTHOTO «COCTOSHHS
MHpa»  TINATENLHO MOMOUpaeTCs W O0CYXIacTcs
CyOBeKTOM, MPHHUMAKOMIKUM  pemieHne.  Hibke
npuBeieHa (GopMysia BBIYMCIEHHS Pi CYIIECTBEHHO
obneruyaercs. UM cpemu 3HAYCHHUH CYOBEKTHBHBIX

BEPOSTHOCTEH CYIIECTBYIOT  JOMHUHHPYIOIIHE,
KOTOPBIM TMPHUIAIOTCS pPOJIb TJIaBHBIX. MX moss
HaXOJUTCS B npenaenax 70-90%.Ywuco

JOMHUHUPYIOUIMX CYOBEKTHB HBIX BeposTHocTell {,
00BIUHO paBHO 1, 2 wim 3, pexe 4 [16].

Jnst pa3paboTKH aJIropuTMOB YTOOHO HMETh
Bech Ha0Op GOPMYIT, IPUTOMHBIX ISl 3TOTO CITydasi.

IMpumenum ¢dopmynsr u3 [16,25,28-32] st
MOJICIMPOBaHMsI YHCENl, B CyMME€ paBHBIX N.
[pumennm 5T QOpPMyYINBI, MOJEIMB HMX WICHHl Ha
LeJI0€ YUCIIO N. DTUM MBI 3aMEHSIEM MPUOIHKEHHbIH
amroput™m  (ipu - M+ Ag+...+ Ay=n) Ha apyroi
OpUOIIDKeHHBIA anroput™ (mpu Pi+ Pot...+pn=1).
Tenepp, kak uw B [9,10], 3aHuMaeMcs 3amaveid
CyOBEKTHBHOTO BBIOOpa uucen ai=Ai1/Ai>1,i=2,...,m,
at...fam>m-1. Jlnsg TOYHOTO WpPEICTaBICHUSA B
sYeiiKax IMaMsTH KOMITBIOTEpa 3HAYCHHS SJICMEHTOB
A1,A2,...,An JIOJDKHBI OBITH TIPEJCTABUMBI B BHJC
A=np/q, roe j=1,...,n, Np u g— HedetHsle yncna. Ilpu
3TOM HEo0X0oaNMO BBITIOJTHEHHE YCIOBUS
HOpPMHUpPOBaHUS: M+ Az+...+An=N. OHO BBOJAUTCS IO
JIByM IpUYMHAaM, KOTOpbIe yka3aHsl B [33]. Tak kak B
anroput™me [16,25-26] 3Ha4YeHHS DIEMEHTOB A,
j=1,...,n, He mpexacTaBlicHsl B Buae A=np/q, TO B
HalleM aJropuTMe, 3HauyeHHs BEPOSTHOCTEH P,
j=1,...,n, He mpexacTasiensl B Buae p=(n/n)p/q. dto
OPUBHOCHUT JIOTIOJHUTENBHYIO IOTPEUIHOCTD IPU
BBIYHCIICHUH CIIaraeMbIX B CyMMe A1t...+An= N.

Hans MOJICITUPOBAHUS CYOBEKTHBHBIX
BEPOSITHOCTEH, CYOBEKTHBHO aJIeKBaTHBIX
«peabHBIM» [0  JIOMHHHUPYIOLIMM  3HAYCHHAM
AM,...,A¢  TnpuBeneM  (opMyibl,  aHAJIOTHYHBIE
dopmynam u3 [25], HO comepkane GOpMYITy IS
nepeMeHHO# A1 BMecTo (opMyinsl s An. s aToro
BBeneM mapamerp bi=1/a; , i=2,..., n. Torma Gopmyst
u3 [16] mpumyt Bua:

/1i :biﬂ’i—l , i:2,K

K —
2Ai=1
j=1
®opmyna  (6) w3 [16] mnpumer Bu:
j
2= (109 Ay =2k a dopuyaa (7) ua [16]
i=2

MMPpUMET BU!

n n i )
,Zﬂ:ii :jZ:l: gbl =n, EIka :bK, jl_k[ﬂbj =1

]

Tenepsr nMeeM HYXHYIO HaM (GOPMYITY IS A1 :
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no(i
A= n/;[inzbij’ J:kbj =b,,
K

I b, =1 [ =1/g,i=2..n

j=k+1

Ora ¢opMmyra HyKHa I  YHCIOBOTO
OTPaXEHUs]  €ero  CyOBEKTUBHOTO  BOCIIPHSATHS
BEPOSATHOCTH.

Jdns  MopmenupoBaHUS  pEabHOTO  CIIEKTpa
An=diag(A1,...,An), Y KOTOPOrO H3BECTHBI TEPBHIE {
9JIEMEHTOB, MBI BO3bMEM B KaueCTBE A1 M3BECTHBII 1-

blii omeMeHT A1 M3 paga  Ag,...... , Ap. Nanee

BeupcIuM b =i /Aia s i=2,...,0. Tak kak Aj = Ai1bj

10 d2 =Mby , As = Aobs =Aaby bs, ..., /1¢=(lilb-) e
i=2

.y A =h1(b2 bsbs-by), a 3Hauenns f-mapamerpon
2,14 MO TYHHSFOTCSI bopmynam
f2=021x[ 1+b?2+(bahs)?, + (b2bshs) 2+ (Inzbshsbs)
24, .+(b2b3b4b5. . bn) 2],

f4(b4,bs,bs)zklx[(bszgxm)*‘(bzxb3><b4><b5)+ .. .+(b2><
baxbaxbsx...xbp)]=(1-fs)xn. B pabore  [31]
paspaborana moaenb Boruuciaenus (fi,fo,fs, i, fs,)-
cnekrpa. Dopmyna MHHHUMAaIBHOTO  DIIEMEHTA)
3aBUCHT OT 3HAYeHUs A M  HMEET  BHUJ
7»;F7u1><(b2><b3><b4"' an).

UucleHHBIC 3KCICPUMCHTHI  MOKAa3aJid, YTO
pemias 3Ty 3amaqy, MBI CMOKEM MOJIYYHUTh
JKENMACMYI0  TMPOIOPIIUI0  MEXKIY  COCEHHUMH
3IIEMEHTaMHU P1...,Pn.

[IpuBememM anropuT™M BBIYUCICHHUS 3HAYCHUN
CyOBEKTUBHBIX BEPOSITHOCTEH, ¢ { TOMUHHUPYIONIMMHU
3HAYCHUSMH.

Honsa { snemeHToB uncen Pi, ..., P ¢ TaKux,
41O (p1t...+p)/1=B(L,m), rje
| m m
B(l,m)= ITa | Il a, =1
( ) ; jmivt ) ) jemar
BBIUKCIACTCS 10  opmyie [ 16,28]

f,(a2,a3,...,.am,1)=B(l,k)/B(m,m),
@opMylbl  aIUTUBHBIX MPHUPANICHUN  JJIst
B(l,m),B(m,m) npu MYJBTHILTHKATHBHBIX

npupatteaustx  (1+yis1) (Vi > 0 -agmuTnBHOE

npupamenne K 1) mis  (i+l)-ro  snemenTa
a1 =(1+yir1)*(@i+1) HMEIOT BUJ :

B(m,m)=B(m,m)+ (7., ~1)- B(i,m),
B(I.m)=B(l.m)+ (., ~1)- B(i,m),

Ckonb YTOJHO MaJble aJITUTUBHBIE
npupamenus yi+1>0 k 1,iF2,...,0,..., m obpazyrr
MYTbMUNAUKAMUEHbLe TIPUPAICHU: A" Vis1=Yis1*Qjr1
1 00€ecIIeunBarOT HEOOXOIMMO MAJIBIE a0OUMUGHbIE
npupamenus supoB (1) gt B(g,m), B(mm) u
00ecIieunBalT CXOJUMOCTh  TOCIE0BATEIbHOCTH
3HaueHui {f4} K 3amaHHOMY 3HAYCHHIO C 3aJaHHOU
CKOJIb YroJHO Manoi morpenrHocteio [28]. Kaxoso

O6b1 Hu OBUIO 3HAaYEHHE Yi+1 CKOpocTh paboTsl IIK
MO3BOJISICT 32 MHUKPOCEKYHIBI JOCTHYBL JKEIaeMOM
pasuoctr Mexkny fs4 () 1 3a1aHHBIM 3HAYCHUEM.

Wznaraemplii alroOpuT™M BBIYUCIICHUS 3HAYEHHI
CyOBEKTHBHBIX BEPOSTHOCTEH peanusyercs
MOCPEICTBOM 3aJaHUs BXOJHBIX 3HAYCHUH JUIS
mpoleaypsl u3 pador  [25,26] .

6. Ilpumep BbIuucaeHHBIX (10 Moaesn Nel)
3HaYeHMi#l cy0beKTUBHBIX BepOSITHOCTEI

IIpuBenem mpocTOl MILTIOCTPATUBHBIN MIPUMED.
PaccmotpuM 8§ «cocTosiHUE Mupay - OusHec-cpen B 8
HACEJICHHbIX IIyHKTaX B paMKax 4-X TIPOEKTOB,
IUITAHUPYEMBIX MYHUIUIIAIBHOHN BIIACTBIO T. AJIMaTHI.
IIpennpunumMarens (cyOBexT) paccMaTpuBaeT
TpeUlaraeMyro BJIAaCThIO (TTApTHEPOM) MaTpuly Ass
TUTAHUPYEMBIX ITPUOBLICH OT pean3aluy MPOEKTOB B
o6msnece. CyObeKT, 3Has OW3HEC-CpelIbl U MPOEKTEHI,
OLICHBAET CyOBEKTHBHO BEPOSITHOCTU ITOJIyYEHHS UM
npubbielr  (pewenuit  cyobekra).  CyObekr
paccMarpuBaeT ~ MaTpulmy — Xgs  IUTAHHUPYEMBIX
MapTHEPOM TNPHOBUIEH, HO «IPUCBAWBACT) KaXKAOM
npubbin  aij B i-0if Ou3Hec-cpeme 1o Bcem 4
NPOCKTaM OJMHAKOBYIO BEpOATHOCTH Pi,i=1,...,8.
OTH BEpPOSITHOCTH CYOBEKTHBHBI: OHH 3KCIIEPTHO
OTIpeNeTICHbl HAIIMM  OMBITHBIM  CyOBEKTOM |
Ha3Ha4YeHbl UM B JIOMOJIHEHHE K Matpuie Xags,
BBICTaBJICHHON mapTHepoM. CunTaercs, 4To pas3HBIM
Ou3Hec-cpesaM NpPUCYIIM  Pa3HbIE  BEPOSTHOCTH
MOJTyYeHUSI TPUOBUTH: P1,# P2ft ...#Ps, TPUUEM JUIA
BCEX 4-X MPOEKTOB 3TH CYOBEKTUBHBIE BEPOSITHOCTH
MIPUTOJTHEI, n60 (haxTOpHI Ou3HEC-Cpebl
JOMHUHUPYIOT ~ HaJ  BHYTPEHHUMH  (akTopamu
npoektoB. CyObekTy Hambojee yIoOHO 3amaBaTh
YHCIIO, YKa3blBAIOIIEE BO CKOJBKO pa3 OnxHA
BEPOSATHOCTh  0OOJbIIE, YeM  japyras:  ai=pi
1/pi,i=2,...,8. DTN YnCIa y HErO acCOIMUPYIOTCSA C
«TPYIHOCTAMHN» OumsHec-cpen. [lnsi Kaxmoro BuIa
Om3Heca ObUTH HAa3HAYCHBI CyOBEKTUBHO OTHOILICHHS
ai  BEIMYMH  2-X  COCEIHHUX  HEHU3BECTHBIX

BEPOSITHOCTEN: ai=pi-1/pi,i=2,...,8. 3HaueHus
OTHOLIEHWM  Jierye  3ajarth, 4YeM  3HAYEHHs
BEPOSTHOCTEM, KOTOpbIE BBIYHCITAM

anropuTMHUYeckd. PalmoHanbHO W CyOBEKTHBHO
Ha3HAUYCHHbBIC 3HAYCHHUS BEIMYHUH 3; i=2,...,8, manmyt
TOYHO BBIYMCICHHBIE 3HAYEHUS CYOBEKTUBHBIX
BEPOSATHOCTEH. 3apukcupyem YHCIIO =3
JIOMUHUPYIOIIUX 3HAYEHUH BEpPOSITHOCTEM,
COOTBETCTBYIOIINX CICHApUAM (BHIOAM OHM3HEC-Cpex
B ropoJiax), HanOoJiee OJIArONPHUATHBIX IS TPUOBLTH
OT TpoekToB. Jlamee BBIYMCIMM IO aJTOPUTMY
CyOBEKTUBHBIC  BEPOSATHOCTH  P1,P2,....08  (cM.
Tabmuny 2, pucyHok 1). C  HCIOJIB30BaHHEM
npoueaypsl u3 padboTsl [10] BBIYKCIMM OTHOIICHUS

MOTMAPHBIX COCEIHHUX BEPOSITHOCTEH
b2,b3,04,05,06,b7,bs. Jlnst 3amaHHBIX HaMu 3HAYEHMIA
CyOBEKTUBHBIX  BEPOSTHOCTEH  P1, P2,..., Ps,

ompemenuM uucno =3 u gomn  d=0,8325 mo
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
; . 1SI (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.207 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ)  =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =2.031 |
kpureputo  Kaiizepa-Jlukmana:  A=8p¢>1. Bce HaWJECHHBIX  MCTOYHHKOB  HEONpPEAEIEHHOCTEH.
Ha60pI)I BBIYHCJIICHHBIX Cy6’LeKTI/IBHI)IX Brruucnennbple 3HA4YEHUS SIBIASIOTCS paHHOHaJ'IBHOﬁ
BEPOSITHOCTEH  P1,P2,...,08 HMEIOT Ha Tpaduke (hopmoii MIPEACTABICHUS panoHAIBHBIX
MOXOXXKHE  JMHAMHUKH. OTO  MOATBEPIKAAET NpEeANoYTeHNH CcyObekTa B CHTyalusx OH3Heca,
IIPUTOJHOCTH Hamien MOICIIN BBIYUCJICHUS Korga pe3yiabTaTbl MNPUHUMACMBIX OM3HECMEHOM
CyOBEKTHBHBIX BEpOSTHOCTEH  UISl IPAaKTHYECKUX peuieHunit 3aBUCAT oT «BHEITHEH
Henen npu HCII0JIb30BAHUH HaJUIeKaIInX HEONpE/ICICHHOCTH», OT HEU3BECTHOTO «COCTOSIHUSI
8EPOAMHOCMHBIX seposanuil OTHOCHUTEIBHO MHpay.
Taoauna 2.
Borunciennsie no Mogenan Nel 3nauenus
cyObeKTHMBHBIX BepOSITHOCTEH B Ou3Hece
p1= 0,46374
0,571 | ax = 1,75 | p2= 0,26499
b3= 04| a= 25| p3= 0,106
bs= 0,667 | as = 15| pa= 0,07067
bs= 0,556 | as = 18 | ps= 0,03926
be= 0,222 | ag = 45| pe= 0,0147
b= 0,909 | as = 11 | p7= 0,01862
bg= 0,901 | ag= 1,11 | pg= 0,02203
summa 1
Subjective probabilities pa,...,ps
I " 0,5
XT_P@ 0,45
\ 04
\ 0,35
- 03
\ \'7,‘"0 0,25
\ 0,2
0,15
\>< — 01
Nx ,\Q’\ ’
=S s 0,05
S e R
1 3 4 5 7 8
Pucynok 1. I'padux 3HaueHnii cy0beKTUBHBIX BEPOATHOCTEI.
Jlamee 9KCIIEpTHO HA3HAYCHHYIO MAaTpHUIly «COCTOSIHUEM MHpa» U C  j-M CYOBEKTHBHBIM
npubsuteit X={xij}, i=,...,m=8;j=1,...,n=4, roe i-e peuieHueM cyObekTa. Ecnmu  cyObekT Bemer ce0s

«cocros Hue mupa» ( i=1, .

cyObeKTa

.., M) TIPH j-M pEeILICHUH
¢ CyOBEKTHBHOH

BEPOATHOCTBIO i

npeobpasyeM B MATpHUIly C 3JEMEHTaMH {PiXi},
i=1,..., m=8; j=1,..., n=4. Cy0beKT mpemmoaaract

MOJYYUTh  TPHOBLIb

PixXij,

CBSI3aHHYIO C I-M

«KaK palMOHAIBHBIA DKCIEPTY,
COBOKYTHOCTh M  HEOTPHULATENbHBIX YHCENI i,
cymma KOTOPBIX paBHa e/IMHHLIE
pi+p2t...+pit...pm=1 ®  KoToprle  oOmamaroT
CBO¥CTBOM: IIIO0OE peleHue cyObekTa (Hampumep,

TO CYILIECTBYET
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| ISRA (India) = 1.

.| 1SI (Dubai, UAE) = 0.
Impact Factor: ¢ (australia) = o.

L JIF =1,

344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
829 | PHHII (Russia) = 0.207 | PIF (India) =1.940

564 | ESJI (KZ) =4.102 | IBI (India) = 4.260
500 | SJIF (Morocco) = 2.031 |

Nej) mpenmoutuTenbHee mpyroro (Hampumep, Nek) B
TOM, ¥ TOJBKO B TOM CJydYae, €CIIM BBITIOJIHICTCS
HEPaBEHCTBO:

piaij + p2azj + P3asj +...Pmamj > Prak + P2axk +
ps ax +... Pm amk. CymMMBI B 00eWX 4YacTsIX
HEpaBeHCTBA  MPEICTAaBIIIIOT ~ COOOM  OLIEHKH
MaTeMaTH4YeCKHX OKUIAaHMil (CpeIHNX) NPUOBLICH,
CBSI3aHHBIX ~ COOTBETCTBEHHO  C  DCIICHUSAMH
(npoexramu) Nej u Neky» [13].

Oro mpaBwio baifeca, ocHoBaHHOE Ha
CyOBEKTHBHBIX BEPOSITHOCTSAX OTJETBHBIX
CIICHApHEB, CHUTyallMii B 8 HACCNCHHBIX ITyHKTaX,
SKOHOMHYECKMH  CYOBEKT  MOXKET  IPUHUMAThH
pELICHUS] OTHOCUTEIBHO pEAIU3yeMbIX B OITHX
YCIOBHSIX 4 TIPOCKTOB.

IIpaBuno baiieca OCHOBaHO Ha CIELYIOLIUX
MIPEATIONOKEHUIX. Bo-IepBBIX penreHust cyObekTa
3aBUCAT OT COCTOSIHUSI OKpyXaromero wmwupa (B
HAIlleM cydae — OT OM3HEC-Cpe/bl) B MOCIIETYIOIIIE
MOMEHTHI  BpeMeHH. C  y4eToM 3HAYMMOCTH
OTIENBHBIX (AaKTOPOB CYOBEKT BBIACISACT IS ceOs
HEKOTOPYI0O KOHEYHYI0 COBOKYITHOCTh HamOoiee
3HAQUUMBIX U IPOTHO3UPYET BCE TEOPETUYECKH
BO3MOXHBIE HMX WM3MEHEeHus. B pesymbrate
(dopMupyeTcss KOHEYHOE WYHCIO cleHapueB (M)
pa3sBUTHS OKpyXKatomero wupa i=1,...,m, wu3
KOTOPBIX peajbHO MOXKET OCYIIECTBUTHCS C YUETOM
npuObLIEH 4jj TOJNBKO OJWH TIPH j- OM IPOEKTE
(pemennn) cyObekTa.

Jnst TOro 9TOOBI NMPHITHUCATh 3TUM CLEHAPHAM
Ty WIN MHYIO BEPOSITHOCTh, CYOBEKTY IMpEAIaracTcs
CJIEIYIOUIAsl UT'PA C NAPIMHEPOM:

CyOBeKT 3amaeT BEJIMYHMHBI (ipn
(DUKCHPOBAHHOM BHJE TMPOEKTA ) CYOBEKTHBHBIX
BEPOSITHOCTEH  P1, P2,...,Pm; napmuep  Ha3HAYaeT
MIOJIOXKUTEIbHBIC HIIH, €CJIM OH CYMTAET 3TO HY)KHBIM,
OTpHLATENbHbIE Gbiucpbluy  (MpUOBIIN)  a1j , &j,
,..-,amj; B cirydae, eciu B mpoekTe j=1 ocyiiecTBUTCS
cueHapuii 1, napmuep yHIaunBaeT CYOBEKTY
BBbIUSDBIUL p121j=0,44873x5=  2,24365, mpu
OCYIIECTBIICHUH CIIeHapust 2 - Pp dyj =0,25535%4=
1,0214 u t1.n. CyOBEKT BBHIIUIAYHBACT HAPMHEDY
CYMMAapHYIO CTaBKy IO j—OMY BHIy IPOEKTa 3a BCE
paccMarpuBaeMble CIEHApHH PirdijtP2 a2 t...TPm Amj.

Ecnu CYOBEKT 3agan CyOBEKTUBHbBIE
BEPOSATHOCTH P1, P2, ...,P8 HETIPABWIHHO (HEYAAadHO),
TO HgpmHep MOXET Ha3Ha4YaThb TaKHe pa3Mepbl
BBIMTpBINIA Xij, I=1,...,8, J=1,...,4, 4TO6BI IIpH JIF06OM
ucxojze obpeuyb cyObekra Ha mpowurpsim. IlosTomy
CYOBEKT JIOJDKEH Tak 3aJaTh CyObEKTUBHbIE
BEPOSATHOCTH Pj, J=1,...,8, 4TOOBI NPOTUHBOCTOSTH
JF000¥ BO3MOYKHOM CTpaTeruu napmuepd.

Takum 00pa3oM, CyOBEKTHBHBIE BEPOSTHOCTH
SBJSIFOTCSL pallMOHANIBHON (opMOil mpencTaBiIeHUS
npeonoumenuii CyOBeKTa B CHUTYyalHAX, KOTJAa
pe3yNbTaThl IPUHAMAEMBIX UM PEIICHHH 3aBUCST OT
«BHEITHEN HEONPEIEICHHOCTHY, BKJTIOYast
HENPEICKa3yeMOCTh  TOBEJCHUS  MAapTHEpa, OT
HEHM3BECTHOT'O «COCTOSTHHS MUPA».

Taobauna 3

Martpuua npuobLieil Xs4 1J151 IKOHOMHYECKOro cy0beKkTa, CBSI3aHHbIE C

8 «cocTosiHueM Mupa» U ¢

4 npoexkTramu (pelieHUAMH) CyObeKTa

IIpoekTsl (Ha3HAYEHHbIE IAPTHEPOM
Cy0bekTHBHBIE pellieHUs cy0beKTa no
NPHUOBLLTH B MPOEKTAX)
NPHUOLLIAM B IIPOEKTAX
BBITICYUK BBITICUK
- a crad a cHaTh
M BHbLE pabot | xmuebo- aB pabot | xme6o- B
a Oyno4H apeH a Oyno4H apeH
BEPOSITHO
oru | XWTH BIX OTKpBITHE Iy SIUTH BIX OTKPBITH oy
oii M3JENN | CylmepMapK | >KWib oii U3IeNN | cymepMmap | Kb
CayHbI i eTa s CayHbI i KET e
B r Anmarsl 0,4637 2,24 2,69 126 | 15,7 5 6 28 35
B r Acrana 0,265 1,02 1,02 6,13 | 10,2 4 4 24 40
B r Atsipay 0,106 1,03 0,9 257 | 1,28 8 7 20 10
= B r
g Kamuarait 0,0707 0,07 0,29 0,29 | 0,58 1 4 4 8
/B rnoc
O | TopHbIit
THTaHT 0,0393 0,04 0,12 0,16 0,2 1 3 4 5
B cene Ne 1 0,0147 0,01 0,02 0,03 | 0,01 0,2 0,6 1 0,3
B cene Ne 2 0,0186 0 0,01 0,02 0,01 0,2 0,6 1 0,3
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| ISRA (India) = 1.344

| 1S1 (Dubai, UAE) = 0.829 | |
| ESJI (KZ) =4.102 | IBI (India) = 4.260

Impact Factor: | G\ (australia) = 0.564

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

JIF =1.500 SJIF (Morocco) = 2.031

B cene Ne 3 0,022 0 0,01 0,01 0 0,2 ’ 0,6 ‘ 1 0,3
1 4,42 5,06 21,8 28

OueHKH MaTeMaTH4YeCKHX OXKHMJAHUM (Tenepb napmuepa. Ovicudaemvie  3Hauenuss TPUOBLICH

MBI UMEEM IpaBO YHNOTPEONATH TEPMHHBI TEOPHU
BEPOATHOCTEH) WM odcudaemvle  3HAYEHUS
npubsbiiel TP 3aJaHHBIX CYOBEKTOM CYOBEKTHBHBIX
BEPOSATHOCTAX P1, P2, ..., Pg UX TOJMydeHUs (Kaxaas
BEPOSITHOCTbH MIPUTOJIHA KO BCEM 4 BHJIAM NPOEKTOB U
KO BCEM Ha3HAYECHHBIM HAPMHEPOM TIOJO0XUTEIBHBIM
npuoObLIsIM a1 ,82j,83),. . .88j). CyOvexm BBIILIAUUBACT
napmmuepy CYMMAapHYIO CTaBKy  3a BCE
paccMmarpuBaeMble clieHapuu 1o (Gopmyse Pi1aijPay
+ p3 as +...p3 as. 3HAYCHMA ITHX CTaBOK i 4
npoextoB paBHbl:  4.4052, 5.0242, 21. 7128, 27.
9867 ycmoBHBIX AEHEXHBIX €OUHML. B cioydae, eciau
OCYIIECTBUTCS CLeHapuid =1 (¢ BepOATHOCTBIO
p1=0,44873), To napmuep yrnnauuBaeT (BO3BpAIIACT)
CYOBEKTY Buiuepbuu aij =5 wimm 6 wim 28 mm 35 .
UYro HexenaTesIbHO I napmuepa.

Ecmu cyOBeKT (areHT, MCIOTHHUTENb, HAEMHBIN
TOI-MEHE/DKEP, CYOBEKT-IPEANPUHEMATENb) 3a1all
(BBIYMCIIMII TIOCJIE BBIMOJHEHUSI APYroro IMpOEKTa)
CYOBEKTHBHBIC BEPOSTHOCTH Pi, P2,...,0s HEYAAuHO,
TO napmuep (TPUHIMIAN, aKIHOHEP) MOXKET
Ha3HA4aTh TaKWe pa3Mepsl MPHUOBUICH (BBIMTPHIIICH
Juisi cyOBeKTa) aij, YTOOBI IpH JTF0O0M HCX0Je 00pedb
cyObekTa Ha mpourpsiil. [ToaToMy cyObeKT m0IDKEeH
TaKk 3a/1aTb CYOBEKTHBHBIC BEPOSITHOCTH, YTOOBI
MIPOTHUUBOCTOATH JIIOOOH BO3MOXHOM  CTpaTeruu

(cyMMapHBIX CTaBOK), CBSI3aHHBIX C MPOCKTAMH (C
CyOBEKTHBHO NpPUHATBIMU pemieHusMA Nel,2.3.u 4)
IpU  33JaHHBIX  CYyOBEKTOM CyOBEKTUBHBIX
BEPOSITHOCTAX P1, P2, ..., P8 BO Bcex &
paccMarpuBacMbIX CLEHAPHUSX BBIYUCISIFOTCS 110
bopmymam piaij+pe azjt+ps asit... Psass, j=1,2,3,4 mo 4
npoekraM. VX 3Ha4YeHUs COOTBETCTBEHHO paBHEI
4.4052, 5.0242, 21.7128, 27.9867 ycIOBHBIX
JICHSKHBIX ~ eIUHMI. BO3MOXHOCTH BBIYMCIICHUS
oorcudaemvlx 3HaueHuli TPUOBUIEH OT peanu3aliu
OM3HEC-TIPOEKTOB ~ —  TJIABHOE  JJOCTOMHCTBO
npeaaraéMoi MOJIENIM BBIYHMCIICHHUSI CYOBEKTHBHBIX
BEPOSITHOCTEH B OM3HECE.

AHamu3  TOCIeAHEH CTpOKU  Tabmumbl 3
MOKa3bIBAET, YTO M3 4-X MPOEKTOB C CYMMapHBIMH
cTaBKamMM  (C  OJIMHAKOBBHIMH  CYOBEKTHBHBIMH
BEPOSITHOCTSIMU [UISl 4-X IIPOEKTOB, PEATM3YEMBIX BO
BCEX § CIEHApUsIX, HO C Pa3HBIMH CYOBEKTHBHBIMH
BEPOSITHOCTSMU ~ TOJIY4CHUsS]  3aIllaHUPOBAHHBIX
pUOBLTEH i=1,...,8) peansHo MOKET
OCYIIECTBUTBCS ~ (C  y4eTOM  CYOBEKTHBHBIX
MpUOBUIEH) TONBKO ONWH IMPOEKT: «clada B apeHIy
KUJIBS» — € BEpOSITHOCThIO P1=0,44873  nmaromuit
CYMMapHYIO TPUOBUIHL B 28 YCIOBHBIX IEHEXKHBIX
€/INHMII.

15,7
16
14
12,6
12
10,2
10 Y
6,1 \
6 =N \
4 \
2,2 2,7 2,6 \
2 4 4 4~ \ 113
0~ 1,0 0079 \ =7
\ T
0 = — NN=
paGoTa >IMTHOH cayHbl | BBINEUKa XJI€00-0YJIOUHBIX | OTKPBITH CYIIEPMapKeT CIaTh B apSHAY >KWIbE
W3S
Cy0ObeKTHBHBIC pelieHus (MPHOBLIN) CyOBEeKTa B MPOSKTaX
O Cruenapun Br Aimatelr O Cuenapun Br Acrana 8O Cuenapun Br ATtbipay

Pucynok 2. Cy0beKTHBHBIE pellleHHsl cy0beKTa B poueccax.
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| 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

7. 3ak/i0ueHue

IIpennoxxennas HoBas mozenb Nel moBeneHust
cyOBeKTa-TpeiIpUHIMATEIS B CUTYallUU
HEOMpe/IeIICHHOCTH, YIOBJIETBOPSIOLICH
onpexnenenuto k.M. Keitaca. Pazpaborana momens
BBIYUCJIICHUA Cy6’LeKTOM'HpeﬂHpI/IHHMaTeHeM
CyOBEKTUBHBIX  BEPOSTHOCTEH I OICHKH
OXHUJAeMBbIX  NpuObUIEH  OT M  IPOEKTOB,
peamn3yeMBIX B pa3HBIX OM3HEC-Cpeax.

[IpakTHyeckoe 3HAHWE W YMCHHUE YYUTHIBATH
cylecTBeHHBIE (DaKTOpBI OM3HEC-cpen  SBISIOTCA
0a30if CYOBCKTHBHBIX BEpPOBaHH, CYOBEKTHBHEIC
BEPOSTHOCTH SIBJSIIOTCS  PAUUOHAAbHOU  (HOPMOI
MIPEICTABICHUS PAUUOHANbHBIX  HPEOnoYmeHUl
CyOBbeKTa B CUTyallMHsX OW3HEca, KOTJa pe3yJbTaThl
MIPUHUMAEMbIX OM3HECMEHOM pEIICHHH 3aBHCAT OT
«BHEIIHEH HEOIPEAEICHHOCTHY», OT HEH3BECTHOTO
«COCTOSTHUSI MUPa».

W3 ananm3a pe3ynbTaToOB pPacyeToB IpHMEpa
[IOJIy4€H  AaJE€KBATHBIII  PEAIbHOMY  COCTOSIHUIO
PETHOHATBHON SKOHOMHUKHU: U3 4-X PaCCMOTPEHHBIX
OM3HECOB peaibHO MOXET peanu3oBarhes (Ha 2009 T
) TONBKO OAWH: «Clladya B apeHAy XWIbsD», H00 OH
pallMOHAIFHO TPEAIMOYTUTEIICH: €0  CyMMapHas
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MODEL OF SUPPORT MANAGEMENT OF TRAINING MASTERS IN
EDUCATIONAL INSTITUTIONS OF FIRE AND TECHNICAL PROFILE

Abstract: there is a typical delusion that maintenance of educational activity in magistracy is simpler, than at
the previous stages because number of trainees are significantly less. Practice has shown that this argument has no
reasons; individualization of trajectory obliges to form documents not for profile group that is feature of process
training. Process becomes complicated in departmental educational institutions in connection with target influence
of profile Ministry. Therefore, modeling of information and analytical system of support management of magistracy
is important and relevant.

Key research problem is development of model and algorithms of formation information system of support
management of profile magistracy allowing analyzing current state taking into account specifics and specialization
of preparation, to form individual trajectories of trainees according to criterion functions and possible indignations
in course of training.
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Introduction

Continuous changes within the last decade in
system of higher education have led to almost
incurable consequences, both for labor market, and
for general education level in country. This problem
area is relevant both for Russia, and for the Republic
of Kazakhstan. The education level of younger
generation steadily falls in classical representation of
stage-by-stage delivery of knowledge for different
age categories. The general qualification of again
trained staff also according to statistics and
sociological polls quite low. As the reason serves the
dynamic system of continuous changes in
educational process, ordered by public authorities. At
the same time, the applied settled classical principles
transfer of knowledge system of professional
education are forced to change, be modified,
improve, to be reduced and be modernized according
to requirements of labor market. The artificial system
of hierarchy requirements to educational programs
have led to fact that trainee of first step higher

education doesn't conform to requirements of the
Labor code for acceptance to a position anymore and
it is forced to look for (independently) additional
opportunities of finishing learning, receiving
specialization. In other words, the new system of
bachelor degree has led to fact that system of labor
relations was not ready to accept a stream of new
young shots.

Discussed problems

In these conditions, for higher education
institutions of country formation on basis of
educational platforms of profile magistracies
allowing the trainees who have finished a bachelor
degree to continue process and to receive specialty
became rather new trend. From the point of view
state regulation by educational environment, this
stage has to be form on basis of programs of higher
education institutions that should not cause
additional problems when opening new directions of
magistracy. Nevertheless, practice has shown
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boomerang effect.
formation  have
misunderstandings
documentation.
One of key problems of such situation is that
modern profile higher educational institutions are in
great need in development of new specialized
methods and methodologies allowing to plan
educational process taking into account the modern
requirements imposed to undergraduates to keep
account of dynamically changing loading quickly to
provide summary information on trainees, to analyze
data of individual schedules of schedules and loading
of classroom fund, etc. The described tasks extend to
all stages of process training, beginning from a stage
of entrant. In process of "growth™" of trainees, these
processes become complicated, sated with contours
of individual training. There is a typical delusion that

The first attempts of fast
caused a  number  of
when  forming  necessary

maintenance of educational activity in a magistracy
is simpler, than at the previous stages because the
number of trainees are significantly less. Practice has
shown that this argument has no reasons;
individualization of a trajectory obliges to form
documents not only for profile group that is feature
of process training. Process becomes complicated in
departmental educational institutions in connection
with target influence in a control system of profile
Ministry. Therefore, modeling and algorithm taking
into account the described criteria of information and
analytical systems of support management of a
magistracy is relevant.

As decision the model of system support of
management capable "to prompt" versions of
decisions at different stages of life cycle magistracy
on chosen profile (Fig. 1) [1] is create.

Scientific component

The operated data flow

Research component

Theoretical part ‘

Educational component

Training of the
undergraduate

Matrix of disciplines, |D]|

1S C

\
Ay
N|

Individual trajectory,

~s v
Schedule of
disciplines

Schedule ofa practical operating time

=

(74_//

:/ Practical part
_/

J

Practical component

¥ork preparation

Target function

[
[ T T [T [

KA H

Process of preparation of final
/ Schedule qualification work of the master

Set of tasks

Rules of operated processes

Diagnostic system

Figure 1 — Concept of system support management

The next highlights of realization of presented
model are assume:

i) introduction in main process of formation
profile magistracy of criterion function of f(g)
constructed on an individual trajectory of trained (1Ty)
that will allow to avoid errors of replication of
complex knowledge without preliminary
systematization of requirements of final work [2];

ii) development of an individual matrix of
disciplines of |D| with use method of through project
that will allow to establish control points of all
magistracy objects, obligatory for training, within
solvable total tasks [3];

iii) embedding of strictly hierarchical system of a
consecutive tasks in total function of trajectory
training (H?, where p — hierarchy level) that will
allow trainees to obtain at each stage full reliable
information on current state [5].

In work, it is offer to introduce in process of
formation magistracy the target model constructed on
way an individual trajectory of trainees that will
allow avoiding an error of delivery of complex
knowledge without systematization of results of final
qualification work. Use method of projects at heart of
matrix disciplines will allow carrying out control
points of all objects magistracy within solvable total
tasks. The built-in system of consecutive tasks in
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criterion function will allow trainees to obtain at each
stage full reliable information on the current state.
Use of algebraic rules at the heart of hierarchy of
design activity will allow eliminating effect of
redundancy that, in turn, will allow increasing
coefficient of timeliness of obtained information. In
total, the applied methods allow to simplify
significantly process of adoption administrative
decisions by preparation magistracy for new
directions and maintenance of current.

The presented features allow putting new
requirements to formation of complex model
developed system of support management capable to
build schedules of individual trajectories taking into

Branching of two-submultiple counts

account constantly changing criteria and problems of
criterion functions.

1. Modeling system of support management
when forming individual trajectories of trainees
special profile

As the main model of formalization of
schedules of individual trajectories (P) the adapted
branching mechanism in the form of two two-
submultiple schedules where second trajectory is
inverse criterion function with control nodal points
(Q) is used. Levels of hierarchy are respectively

designate by coefficients of & and [ (Fig. 2) [6].

1 U

_ E T

N sﬂ_E qy H,
v=1

V R
Z Z xrv(l - xr+1,v)
v=1r=1

\‘ V R F
+ z z xrv(l - xr+1,v) Z(Zf;f + sz)
OE A

v=1r

f0) =) atox,
i=1

i qi(x) =1
=1

| v = max(x;),u = min(x;) |

1
v—u

v-f@)+ ) -w)=1,

| X = {2, R, V} |

Z ={z,L,F}

Figure 2 — Synthesis individual trajectory and hierarchy of target task

The sets of basic data in columns are designated
by X and Z where values of elements are defined by

Then the set of decisions on key nodal points of
counts (by comparison of graph points) can be define

formation of processes for creation of next how [7]:
communication the column R—V and L—>F
respectively where = {x,,,R,V} and Z = {z, L, F}.
7¢® = {25 ,v,F,c(3) = (U,D,A) = {(-1,1,0}}, (1)

where ¢(3) defines a concrete way of description of
set of decisions. Consists of three parameters: U — a
set of processes, D — a set of elements and A — the
contiguity matrix consisting of the entering/leaving
or intermediate variables of a task. At the same time
it is necessary to consider that for each parameter,

N = iilxml(l = |xrea0l) + zV:ZR:

v=1r=

v=1r=1

only three states are admissible: "+1" — proceeding,
"-1" — the result and "0" — is not use that conforms to
requirements of correcting mechanism coefficient of
"branching and borders”. Taking into account
terminology, criterion function can be present in the
form:

1

F
bl (1 = [panol) Y (ks + 123)), @
f=1
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where z;, defines communication with elements, and
Zy; — communication with data arrays, k and | —
necessary coefficients upon transition from an

element form to processing to facet (coefficients set a
binding to a concrete hierarchical tree of decisions.

Achievement of total purpose is possible only
in that case when at each stage assessment solution
of tasks for parallel branching is carry out:

u
1
& =7 ) KlabHY] ®
v=1

Essential distinction of model is use instead of
standard mechanism of coordination decisions on
knots, modification of model mechanisms of
coordination in case of two alternatives where the
main condition of priority decisions is defined as:

where R — restriction for quantity of versions
decisions, q, — a tree element Q distributions on
massifs of versions of decisions, H, — hierarchy
level, u — the level of hierarchy, K — a set of
necessary coefficients of a matrix form of processing
decisions.

V- @)+ (@ -w =1;

(
|
{ v = max(x;),u = min(x;) ;

| f0 =) @t ) a6 =1
i=1 i=1

where u and v — set limits of decisions, f(x) —
defines a complex of decisions for achievement of
total purpose, x; — set initial priorities.

Based on received description of criterion
function with the correcting coefficients the criterion
function of strictly hierarchical system of a

N(t —tp)
POCB = tz—r<1 + Zfl) (1 + [0;6U]):

i

(4)

consecutive tasks present in the form of model of
comparison of individual trajectories to criterion
function is create. Feature of received function is that
the criterion of assimilation of disciplines is use as
initial function, but is change as features of process
of training in a profile magistracy are considered:

®)

where P,., —the main criterion of assimilation target
program on basis of analysis condition of key
parameters. Not predetermined function r (quantity
of subjects for studying) is replaced with the sum of
a number of consistently studied disciplines of t Y. r,
T (possible period of training) is replaced with in
advance preopredelenny interval period (t —t,), v
(frequency of visit of occupations) in the form of
probabilistic assessment is replaced with the
periodic, estimated according to statistical data N, f
(financial security) in the form of a summary

indicator is replaced with the sum of a number of
financial sources Y; f;, U coefficient (a possibility of
remote access to resources of educational process), is
replaced in connection with accounting of features of
possible distance learning during the different
periods of time with involvement of external teachers

(8].

As a result, the accounting of a basic trajectory
considering process of training of group in general is
unimportant at an initial stage; therefore, function of
trajectory can be present in the form:

2

N T
Q=z i6a3_2cffij ) ©)
i=1 j=1
At set restriction:
k
HUH 2 .
Q= Z(Qi “) - min @)
i=1

The main idea is that undergraduates, studying
on an individual trajectory (according to a target
task) on one hand, with another — study in groups. In

too time, each trainee has own set of key (control)
tasks on special disciplines, the providing elements
(blocks) of final project. As the tree of disciplines
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initially is under construction, the sequence of
statement of information in final qualification work it
is provide with hierarchy of the sequence of
statement of disciplines.

2. Algorithms of system support
management when forming programs of
individual trajectories

At third stage the algorithm of realization key
moments of model including again entered processes
is develop: definition model of competences
undergraduate and a set of the previous disciplines
with a possibility of further comparison in the form
of a set of obligatory and variable disciplines, and
formation model of individual trajectories. Main
steps of an algorithm;

1. To define initial option of competence-based
model of the undergraduate because of target
requirements.

2. To define a set of disciplines which are
beforehand master before creation of individual
educational trajectory. The procedure is necessary for
formation of possible communications between the
previous, mastered disciplines, and a set of
disciplines from which the new curriculum will be
create.

3. To make a set of disciplines which surely
will be in curriculum. A set of disciplines that have
been in previous (studied) curriculum regarding
communication with not entered disciplines is for
this purpose analyzed. Besides, to include in the list
of discipline which have no communications with
previous and which need to begin to be studied.

If transition to the following step is carried out,
then to analyze communications between disciplines
with disciplines that can be included in curriculum
and include disciplines which studying students have
to start in this semester.

4. To make a set of disciplines which can be
included in curriculum. For this purpose, it is
necessary to compare the second component of
competence-based model of undergraduate with
initial requirements to each discipline. For
disciplines, entry into the curriculum will be define
upon getting into the solution of model, according to
criterion function.

5. To make model which great number of
unknown will be a set of disciplines of the current
step.

References:
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Criterion is maximizing the sum of estimates of
disciplines where coefficient — assessment in a mark
form reflecting the importance of discipline for the
concrete direction of preparation. The restrictions
imposed on model consist of requirements of FSES:
maximum and minimum quantity of hours/credits
that is take away on disciplines, maximum, minimum
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disciplines, maximum, and minimum quantity of
hours/credits that is taken away on variable
disciplines, amount of disciplines, examinations, and
offsets. By drawing up model, it is necessary to
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disciplines that are included in curriculum on
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6. To receive the decision, the target task
formulated on previous step. If decision is made,
following step is carried out if is not present, then
algorithm finishes work on creation of individual
educational trajectory because of a lack of resources.

7. To fill up model of an individual trajectory of
undergraduate with purposes of disciplines which
have been in curriculum. To finish algorithm
execution if all requirements are met.

The plan element becomes result, and in
general, individual educational trajectory is result of
algorithm execution. The presented algorithm
provides process of creation of an individual
educational trajectory from the point of view of
compliance to requirements of operating influences.

Conclusion

During work, the following results are receive:

1. The analysis current state control system of
training masters in higher education institutions of
Russia and Kazakhstan, analysis models of systems
organization and management of training masters of
profile higher education institutions focused on modern
state educational standards is carry.

2. The model comparison of individual trajectories
to criterion function and criteria with floating
coefficients and corrected feedback target tree of
trajectory agent-player is developed.

3. Algorithms of system support management
when forming programs of individual trajectories on
basis of mechanisms adaptation of unified field of
criteria at change of external environment with use
indicators of changes characteristics of agents-players
are developed.
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SECTION 31. Economic research, finance,
innovation, risk management.

THE ROLE OF PORTFOLIO INVESTMENTS IN ENSURING
COMPETITIVENESS OF ENTERPRISES

Abstract: The key issue in creating a portfolio is to find out the share of securities with different
characteristics. For example, the basic principles of the formation of the classical conservative (low-risk) portfolio
are the principle of conservatism, the principle of diversification and the principle of sufficient liquidity. The risk of
losing a high risk portion of risk and reliability is likely to be offset by the loss of revenue from a reliable asset.
Thus, the investment risk will not be a significant gain, and will not lose part of the principal amount. Naturally, no
big gains can be expected without risk. However, practice shows that the majority of clients are satisfied with the
high rate of profit of banks with a high level of risk, and they are reluctant to increase incomes with a high level of
risk. Political instability, strikes, natural disasters and the launch of new transport routes bypassing the region can
lead to a decrease in the share of all enterprises in the region. Statistical studies have shown that many stock
markets can either grow or decrease simultaneously with this rule, although there are no explicit relationships
between them, such as a single network or region. The other pair of securities, on the contrary, goes in the opposite
direction. Of course, diversification between second-tier securities is good. Correlation analysis allows you to find
the optimal balance between different types of securities in the portfolio, using this idea.
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income portfolio, growth portfolio.
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Introduction

Integration of the country's economy into the
world economy is achieved through the production of
products directly to the foreign markets and the
competitiveness of existing products, their role and
status. One of the most important advantages of
market economy is its competitiveness, which is one
of the key elements of commodity production and
market economy. The market is quite competitive
there. Without competition, the economy will not
develop. In order to achieve the desired outcome in
this struggle, competition should be kept in constant
control of the market demand, the value of the
competitive business securities, and the quality and
the price of the products produced so as to compete
with all the sectors of the individual's personality and
to overcome their competitive struggle.

Enterprises that are competing in the market
have the right to beat each other without any
limitation of law. The overcoming of competition
depends on the extent of the company's

management's understanding of competition, how
well the price policy is corrected. At the same time,
any enterprise tries to maintain its position and
position in the competitive struggle, encouraging
every business entity, especially high-yielding
dividends and interest-bearing securities, and
offering high-quality products and services. When
the goal is to develop the business, first of all, it is
desirable to increase business profits and attract
investment.

Economic transformations in the country are
not enough both for the budget and the public. This
requires a great deal of investment. Investments can
be obtained through the financial market and the
securities market. Therefore, the role of financial
markets and securities in the economic growth of the
country is considerable. Therefore, it is desirable to
study the financial market in the context of a
managed market economy, using free-of-charge,
competitive price resources.
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The financial market - the emergence of
historical money and the realization of financial
relations, is a market of financial services in the
society, which is the relationship that is associated
with the temporary use or acquisition of financial
resources. In addition, the financial market is a
special form of free movement of money within the
national and international scale. In the financial
market, securities are the main trading objects and
any enterprise wants to earn a great deal of money
from these securities. The principal task of any
financial institution manager is to incorporate the
investor's needs, to form a portfolio of assets that
combine reasonable risk and optimal profits. This, in
turn, requires the management of the enterprise, in
particular, to form several stocks (portfolios) rather
than managers.

Literature review

Yu.F. Kasimov [2] proposed an accessible, but
at the same time fairly complete presentation of the
portfolio theory of G. Markovich. This theory, which
represents one of the most important sections of the
modern theory of investment, is devoted to the
problem of choosing the optimal portfolio of
securities. The presentation is conducted using
geometric language, which allows to visualize the
ideas and methods of portfolio analysis. YM Mirkin
[3] in his works considered a wide range of problems
from the concept and types of securities to the state
regulation of the stock market, paid special attention
to the activities of professional market participants ,
technology of operations with securities and financial
calculations, proposed by AO Nedosekin [4] fuzzy
sets theory to the tasks of financial management and,
in particular, the analysis of investments in the
market e securities. | examined the issues of
assessing the risk of the issuer's bankruptcy, the
project risk of direct investments, the risk of
investing in shares, bonds, options and their
combinations. Has resulted a technique of an
estimation of investment appeal of actions. To
facilitate understanding, a systematic exposition of
the foundations of the theory of fuzzy sets is carried
out. Proposed the author of the independent theory of
risk assessment with the help of fuzzy sets lay down
in the basis of a number of software products
developed by Russian companies, VR Evstigneev
[5], Berzon N.I. [7], V.A. Galanova, A.l. Basov [8],
Tulas R.D. [9] proposed new approaches to
understanding the mechanism of formation of
profitability in the US stock market and its
forecasting. The author's conclusions are based on a
large amount of computational experiments using
real market quotes.

Research Methodology
In the research, various management efficiency
factors are used to analyze system approach,

selection and comparison analysis, and investment in
the securities market, which can be divided into two
groups: the effectiveness of investment and the
absolute value of relative values. In terms of
investment analysis, profitability and risk are key
factors for assessing any investment.

Investments are divided into portfolio and real.
Portfolio (financial) investments - investments in
stocks, bonds, other securities, assets of other
enterprises. Real investments - investments in the
creation of new, reconstruction and technical re-
equipment of existing enterprises. In this case, the
investor enterprise, investing funds, increases its
production capital-the basic production assets and the
working capital necessary for their operation. [10]

The formation and management of the
securities  portfolio is the responsibility of
professional securities market participants. The
consumer value of securities is that through which
the security holder satisfies the specific requirements
of increasing its capital, taking part in the
management of the enterprise. Because the market
condition and the investor's capability determine its
investment strategy. When formulating an effective
portfolio of securities, it is necessary to determine the
yield of each securities. The following formula plays
an important role in this regard:

p="tPer o p=Ln2b @)
Pt—1 Pt—1

here: P - securities yield;

P—annual value of securities in t years;

P._,— Securities rated after t year.

One of the easiest ways to predict returns is
using mathematical expectations. The following
formula is used to estimate future earnings per share:

P=-3L,P &)

We will try to find the most profitable
investment portfolio of securities available in the
joint-stock company "DAROMAD PLUS" operating
in the Republic of Uzbekistan. Determine the
profitability indicators using the above formulas, and
then find out the actual and definitive 3-model of
several companies' equity

Pyq. = 29250,9 + 782,14 * ; ©)
Ty = 7252,6 + 188,6 * t; @)

based on the difference between the carrying amount
and actual and identifiable 4th model paid dividends,

( E>0, H<O 6y1ca, X
| E<0, H<0 6y1ca, M
4E>0,H>063"mca,Z— 5)
| E>0, H=0 6yaca, N
E<0, H>0 6ynca, Y
mrapTiap acocwaa XoJsariap Oyiinua rypyxjapra
axparub ommuamu[6]. These five "simultaneously”
simultaneously to ensure reliability of calculations on
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each conditional and well-defined model of
"Income”, "Low Income”, "Medium-Income", "Good
Income™ and "High-Income™ portfolios, Events have
been completed in EXCEL.

Analysis and results

The essence of portfolio investment involves
the distribution of the investment potential among
different asset groups. When formulating a particular
portfolio, the target interest rate between the various
assets of the investor portfolio is selected, depending
on the priorities and objectives of the business.

Portfolio Investment has a number of
advantages and features relative to other types of
capital investment. The portfolio of securities in the
emerging stock market is an independent product that
fully or partially sells the needs of investors to invest
in the stock market. Typically, the risk / return ratio
that is likely to improve during the portfolio
management process is marketed for investment
quality [2].

The main purpose of the portfolio investment is
to improve the investment climate through the
issuance of investment characteristics, which can not
be accessed from the point of view of a particular
securities issue and can only be obtained from them
in a mixed way [3].

The new qualitative characteristic is provided
only by the process of forming a portfolio. Thus, the
securities portfolio is a means of ensuring stable
income, which is required by the minimal risk for the
investor.

Portfolio  Investment  allows  planning,
evaluating and controlling the final outcome of all
investing activities in various sectors of the stock
market. As a general rule, the portfolio represents a
set of fixed-income securities with a minimum risk
of losing their principal and current yields, as well as
corporate bonds, bonds, and other government-
guaranteed bonds of varying risk and security.
Theoretically, a portfolio of securities may be of a
kind, and may also change its structure by replacing
a kind of securities with other types of securities.
However, no securities can achieve such a result.

Portfolio investment opportunities allow us to
talk about the market's maturity, which is quite right
in our opinion. At the very beginning of transition to

market relations, debate on portfolio investment
methods was only theoretically practical, even
though there were banks and financial companies
that were credited with trust management of their
clients at the time. However, some of them have a
distinctive feature of portfolio investment and are
considered as a complex financial object to a
coherent theory.

The following (3) - (4) models and (5) are as
follows
ECJIM(M(V8 — U8 > 0; X8 — W8 <
0); "X"; ECJIN(U(V8 — U8 > 0;X8 — W8 =
0); "N"; EC/IM(U(V8 — U8 < 0; X8 — W8 >
0);"Y"; ECJIN(M(V8 — U8 > 0; X8 — W8 >
0);"Z"; ECJIN(A(V8 — U8 < 0; X8 — W8 <
0); "M"; "Xato"))))). The algorithmic  model,
without expert conclusions, allows scientifically-
based quality indicators to be quantitative. as well as
a general data map for distribution of 10 columns in
each case:

Column 1 represents Y- a low-income, M- low-

income, N- -middle-income, Z-high-yielding, and X-
high yielding portfolios.
Column 2: Determines the values of each portfolio
for the algorithm = SUMMESLI ($Y $8:$Y $42;
"= Y"; AB12: AB16) (the number of observations
revealed by the situation).
Column 3: For each case, the percentage of total
observations and column 4 growth rates are
determined.
Column 5: Determines the gross domestic product
volume for each case by using an algorithm: =
SUMMESLI ($ Y $8:$Y $42; "=Y"; U8: U42).
Column 6 shows the percent growth in the total and
the growth rate in column 7.
Column 8: Calculates the sum of investment inputs
in fixed capital in each case, and in column 9 the
percentage of each case according to the algorithm: =
SUMMESLI ($Y $8:$Y $42; "=Y"; W8: W42)
Enables you to determine the effectiveness of 10
column portfolios. According to the general
outcome, the overall average effectiveness of the
distribution of portfolios received from the
distribution of 4 cases (without a middle ranking)
was 8.8%, the risk was at 0.43% and the risk was
2.98%.
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Table -1
The formation of profitable investment portfolio in the joint-stock investment fund “DAROMAD
PLUS”
Number of years of investigation Summary of results
g
= =2 =
e o5 . s >
Analysis mode = i 852 e o 2
S o © o o =2 o} o K]
E > g SEE > g ] >| ©
S £gs2 s| 3 i
(@] c © (@] =
= I
o
|_

1 2 3 4 5 6 | 7 . 9 | 10
Incompetent, Y 6 18% 18% 22005,6 45% | 45% | 693154,6 | 0% 0.03
Low income, M 5 15% 33% 450871,3 | 29% | 75% | 772278 | 1% 584
Middle income, N 0 0% 0% 0 0% | 0% 0 0% |
Good earnings, Z 19 58% 58% 327690,1 | 21% | 21% | 612451 | 1% 535
High income, X 3 9% 67% 206173,4 4% | 25% | 63338,32 | 2% 326
Overall 33 100% 1535054,3 | 100% 366651,9 | 4%

According to the data of the table, there are 33
stocks of shares of "DAROMAD PLUS" in the joint-
stock company, which according to the groups
mentioned above is appropriate. According to it, the
Non-Profit share portfolio includes six corporate
securities, five corporate securities in the Low-
Income Shares Portfolio, 19 Stockings in Good-
Profit Stock, and 3 Equity Shares in the High-Income
Portfolio.

Conclusion and recommendations

In sum, when considering the issue of creating
an investment portfolio, the investor has to define the
indicators to be applied to:

- selection of optimal portfolio type;

- evaluate portfolio income and risk appetite for
itself, and determine the extent to which the
securities portfolio is different from earnings and
risk;

- ldentification of the starting portfolio of
portfolio;

- selection of portfolio management scheme;

The main advantage of portfolio investment is
the ability to select a portfolio to address specific
investment issues [5].

In our opinion, for each of these, a portfolio of
securities, each of which has a balance between
expected returns (revenues) for a specified period of

time, is acceptable for the portfolio holder. These
factors allow you to determine the type of securities
portfolio. Portfolio type is an investment
characteristic based on its income and risk ratio. It is
important that the classification of the type of
portfolio determines the source and the source of the
earnings: the value of the course or current payments
- dividends, interest accounts.

There are two main types of portfolios:

- Portfolio (income portfolio) aimed at income
generation through interest and dividends;

- Portfolio (growth portfolio), which is directed
to the growth of the cost of the investment funds.

Even though a growth portfolio, for example, is
focused on shares that are an increase in the cost of
an investment, it would be simpler to understand the
portfolio as some kind of asset. It may also include
securities with other investment attributes. As a
result, the growth and profit portfolio is also
considered.

The growth portfolio consists of shares of the
growing companies. The purpose of this type of
portfolio is to increase the portfolio value of the
portfolio together with revenues. However, dividend
payments are only paid in small amounts, so the rate
of increase in the value of the total number of shares
included in the portfolio determines the type of
portfolio included in this group.
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ANALYSIS OF DEVELOPMENT OF THE INFRASTRUCTURE OF THE
STOCK MARKET IN UZBEKISTAN AND THE METHODOLOGY OF
ITS ESTIMATION

Abstract: In this scientific article the author analyzed the economic essence and content of the stock market
infrastructure, theoretically studied the tasks and functions of the stock market infrastructure and determined the
main directions of its formation. In addition, the institutional foundations of the stock market were studied, and its
current activities were analyzed from a technical and functional point of view. The factors influencing the
development of the stock market infrastructure are determined, and on the basis of various econometric models, the
influencing factors on the development of the stock market are revealed. McKinsey & Co.'s matrix evaluation
methodology has been improved. and modified to focus on assessing the development of the stock market
infrastructure. At the end of the article the author suggests recommendations for the further development of the
infrastructure of the stock market in the Republic of Uzbekistan.
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Introduction

In the world, one of the key components of the
securities market is the stock market. The volume of
trade in the global stock market in 2017 will total
65.6 trillion. The major share was in the United
States with 36.3% (23.8%), China 10.1% (6.6%),
Japan 7.9% (5.2%) Hong Kong 6.3% Greater Britain
accounts for 4.6% (3.0). The world's leading market
infrastructure structure, as well as Canada, France,
Germany, India, and Switzerland, accounted for 51.4
percent, suggests further improvements in stock
market infrastructure in Uzbekistan.

One of the pressing issues of modern
macroeconomic research is the creation of a full-
fledged macroeconomic organization, which is a
single state-run organization that monitors the
financial market infrastructure and its participants.

Looking at developed countries, corporate
securities trading turnover was 115.3 percent in the
US compared to GDP, 133.8 percent in Korea and
127.1 percent in Japan. In 2016, the turnover of
corporate securities (stocks and bonds) amounted to
14.5 trillion soums, which is 7.3% of GDP. At the
same time, the stock market share is 0.2% of GDP.

In  Uzbekistan, the stock market directs
temporarily free assets of legal entities and
individuals to investments and allows them to be
transformed into all sectors of the economy. In
Uzbekistan, all transactions on the primary and
secondary securities market have been accomplished
through the electronic trading system of the stock
exchange and through the organized and unorganized
trade system. However, the full operation of the
secondary  securities  market, the constant
announcement of shares value on the stock exchange,
the increase of interest and intention to buy shares in
the population, the fact that the shares are converted
into real securities and the absence of a significant
source of income for the stock market, market does
not allow for development. Also, the stock market
infrastructure in the country is low and does not fully
meet the government's macroeconomic and active
investment policy requirements. Because, as in the
stock market, the main function of the stock market
is to attract long-term investments in the provision of
temporarily free money resources for legal entities
and individuals, in order to ensure sustainable
economic growth. These circumstances require the
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necessity to improve the stock market infrastructure
in the context of modernization of the economy. The
Strategy for Action for the Development of the
Republic of Uzbekistan in five priority areas for
2017-2021 sets out key tasks for the "Improvement
of the Investment Climate and Strengthening the
Role of Stakeholders in Strategic Management of
Enterprises” [1]. Implementation of these tasks
requires acceleration of the work on improvement of
the stock market infrastructure.

Literature review

Scientifically-theoretical ~ aspects of  the
development of the stock market infrastructure in the
conditions of modernization of economy are the
direction of research of many foreign scientists. In
this regard, Alyoxin BI, Dj.Beyli, E.Bredli, R.Breyli,
R.Waittilem, B. Williams, S.Mayers, K.Morris,
U.Oilila, E.Peters, E.Rode, R. Rosen, A.Sigel,
Dj.Tyulz, Dj.Soros, F.Fabotsts, J. Hicks, U. Sharp,
studied in scientific research. Despite the
considerable contribution of the listed researchers to
the field of economics, the peculiarities of the issues
of financing and stock market analysis, evaluation,
regulation and control of their activities are not taken
into consideration.

G.Aleksandr, A.Basov, V.Galanov, Dj.Gitman,
A Kilyachkov, V.Kolesnikov, Ya.Mirkin [3],
E.Petere, B.Rubtsov [4], in the countries of the
Commonwealth of Independent States.
Torkanovskiy, O. Xmyz, L.Chhaldaeva, Barinov
E.A. [5], Kilyachkov AA, Chaldaeva L.A. [6],
Berzon N.I. [7], Sharp U., Aleksander G., Beyli Dj.
[10]. The activities of the stock market participants
and organizers have not been studied as an
infrastructure institution in the research of these
scientists.

Insufficient knowledge of the intervention of
the state bodies influencing the development of the
stock market of Uzbekistan, the lack of adequate
perception of the state's ownership of large
shareholding packages, insufficient understanding of
the population's access to securities and profits, non-
circulation of infrastructure bonds, income
generation and guarantees, not investigated.

The general aspects of the stock market
development, the general aspects of improving the
functioning of the securities market are reflected in

the research works by I.Butikov, M. Khamidulin,
Sh.Shohazamiy, U.Alieva, N.Karimov, F.Mirzaev
and others.

At the same time, the lack of adequate scrutiny
of the issues of improving the infrastructure of the
stock market in the process of modernization of
Uzbekistan's economy, increasing the efficiency of
the infrastructure of the stock market, improving the
efficiency of infrastructure activity in the
development of the market, improving the state
regulation mechanisms and increasing the role of
institutional investors, was selected.

Methodology

In this research, systematic approach, analysis
and synthesis, functional and comparative analysis,
grouping, forecasting, logical outline of economic
processes  understanding,  expert  evaluation,
comparison of statistical data and other methods are
used.

Analysis and results

Analyzing the current state of the stock market
infrastructure of the Republic of Uzbekistan, the
volume of trade turnover at the Republican Stock
Exchange "Tashkent" in 2010-2017 grew by almost
6 times in 2017 compared to 2010. Thus, the
volume of transactions at the Republican Stock
Exchange Toshkent at the end of 2017 amounted to
298.6 billion soums, which is 0.4% less than in
2016. (2019 - 299.8 hillion soums) and 2.6 times
more than in 2007.

The number of transactions in the RSE
Toshkent amounted to 2,572, and in 2016, 3,808
transactions were concluded, and in 2007 - 8887.
During the reporting period, securities worth 1
551.6 million were sold to 99 joint-stock
companies.

Figure 1 shows that the trade turnover of the
RSE Toshkent during 2010-2017 does not have a
flat growth since the stock market has been able to
reach the result of 2011 only five years later. One of
the main reasons for this is the sharp increase in
listing companies, which is the result of a large
number of shares sold by large companies during
this period. In 2017, a 0.4 percentage point decrease
compared to 2016.
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Source: The author's calculations based on the data of the RSE "Tashkent".
Fig. 1. Volume of trade turnover at the Republican Stock Exchange ""Tashkent™ in 2010-2017.
(billions UZS)

According to the regions, the highest
concentration of institutional institutions is in the
inclusive structure of the securities market, with
Tashkent city taking the first place - 37.9%. The
next group of provinces, with a share of 5-10%,
followed Andijan - 9.01%, Tashkent - 7.82%,
Fergana - 6.62%, Kashkadarya - 5.47% and
Bukhara - 5.38% occupied. The regions with 3-5%
share in the following group are Samarkand -
4.98%, Namangan - 4.93%, Karakalpakstan -
4.28%. The remaining regions may be included in
the low concentration and activity of the last

institutions.

It should be noted that the activity of the

securities

market

institutes in

Tashkent is

characterized by the fact that the quality of activity,
in particular, is of the highest quality.

According to the analysis, 85% of the largest
companies in the city (including 98% of banking
and insurance companies) are all controlled and
inspected by the Central Office. The share of
investments attracted by the securities market (over
6%) is 27.8%, Tashkent - 14.6%, Fergana - 11.7%,
Khorezm - 11.6%, Samarkand - 10.9% Namangan
region - 6.09%. It should be noted that in the rest of
the country, investment activity was low, especially
in Jizzakh region - 0.03%. 85.5% of the total
volume of securities turnover fell to Tashkent city
and 9.8% to Tashkent region. the rest of the regions
accounted for 0-1.2 per cent. It is the same trend
that determines the share of Tashkent city in
regional commodities (7.52%), ie the role of the
securities market in the economy of the region,
much more than in other regions.

Analysis of trading volumes and structure of the securities market for 2009-2017 Tevled
(billion UZS)
Years Total turnover of F;;TI? erty Sshtggg stif:ionmiarrlzlet stoF::rkI nr:"_nzrriet st?)?:ionm.(;arrlét
share share in % share in %

2009 year 749,6 561,5 188,1 74,9 25,1
2010 year 1681 1095,4 585,6 65,2 34,8
2011 year 1603,4 692,4 911 43,2 56,8
2012 year 2093,5 1215,8 877,7 58,1 41,9
2013 year 977,4 811,6 165,8 83,0 17,0
2014 year 1327 1205,7 121,3 90,9 9,1
2015 year 3508 3242 266 92,4 7,6
2016 year 14460 13184 1276 91,2 8,8
2017 year 17340 15093 2247 87,0 13,0

Source: The author's calculations based on the data of the RSE "Tashkent".
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According to the results of Table 1, the volume
of trading in securities for 2009-2017 grew by 23
times. In the volume of sales volumes mainly
account for the largest share of primary securities.
The share of secondary securities was slightly
smaller, with only 56.8% in 2011. In 2009-2017, the
average market share was 76.2 and 23.8 percent
respectively.

Considering the data given below in Table 4,
we can conclude from the analysis results that the
role of the securities market in the Tashkent city
economy is relatively high compared to other
regions. Thus, the national securities market is
concentrated mainly in Tashkent. In general, the
region has not been fully used by the securities
market.

One of the most important tasks of the stock
exchange is to attract the financial and stable stock
companies of our republic to the exchange listing. At
the beginning of 2015, there were 133 companies on
the stock quote page, and another 128 companies

were added to the list for the year. 2016 year As of
January 1, 261 joint-stock companies were included
in the stock market quotation. Listing companies on
the Stock Exchange include commercial banks,
insurance companies, metallurgy, energy, agro-
industrial complex, construction materials and oil
and gas industry.

According to the stock market listing categories
of joint-stock companies can be distributed as
follows: joint-stock companies meeting the
requirements of category "A" - 24, "B" - 28, "C"
category - 177, "P" - 32 . 2016 year Market
capitalization of shares of joint-stock companies
listed on the stock exchange as of 1 January
amounted to 8436 billion soums. As of 1 January
2015, the volume of gross domestic product
amounted to 7018.3 billion soums.

Another important indicator in the stock market
activity is your listing companies and their
circulation.

Territory analysis of transactions in 2017 in the RSE Toshkent

Name of Regions

Pcs
Andijan 302
Bukhara 21
Tashkent City 1078
Jizzakh 5
Karakalpakstan 1
Kashkadarya 4
Navoi 102
Namangan 4
Samarkand 218
Surkhandarya 3
Syrdarya 104
Tashkent region 195
Fergana 533
Horoscope 2
Total 2572

Number of
transactions,

Table-2
Total amount of Share,in %
transactions, thousand
uzs

442 794,2 0,15
1291 382,5 0,43
270114 779,3 90,47
3006,7 0,00
4001,4 0,00
98,9 0,00

1028 110,0 0,34
454 700,0 0,15
598 420,3 0,20

2 306 655,0 0,77
1710 829,8 0,57
8819 797,8 2,95
10 329 265,9 3,46
1451 265,7 0,49
298 555 107,5 100%

Source: The author's calculations based on the data of the RSE "Tashkent".

Philadelphia, USA

171

2 THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344

.| 1SI (Dubai, UAE) = 0.829 | |
Impact Factor: | G (australia) = 0564 | ESJI (KZ) = 4102 ' 1BI (India) = 4.260

| SJIF (Morocco) = 2.031

L JIF = 1.500

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

The region has the highest number of shares in
the region - Tashkent city, which is 90.47% of the
total volume of trade in Tashkent city by the end of
2017, and 41.9% of concluded transactions
accounted for investors in Tashkent. Fergana region
is 3.46% of the total turnover.

The volume of the stock market has grown from
year to year. The largest growth is observed in 2009
(1.7 times more than in 2008). In 2010, it increased
by 1.06 times compared to 2009. The stock market
was significantly higher than the OTC market
(approximately 28.5 times the primary market in
2010 and 1.56 times on the secondary market).

In the context of a consistent macroeconomic
policy of the national economy, the securities market
has a steady growth trend. As a result of this
tendency, the volume of shares market has been
steadily rising. However, despite the small volume of
sales turnover, its size has a tendency to grow.
However, according to the official World Bank data,
the share market share of capitalization to GDP

remains unchanged. In our opinion, the national
securities market does not fully meet the
requirements of the modern macroeconomic policy
of the state and the consistent implementation of an
active investment policy.

Overall, the share of investments attracted into
the economy of the country during the period of
2007-2017 does not exceed 10% of the total volume
of investment attracted by the securities market,
which means that the results are very low and that
the increase in the share of these investments is an
urgent problem.

As a result of the influence of several
macroeconomic factors on the development of the
securities market, as a result of the factors
influencing the factors influencing the equity market
(economic growth, population savings and annual
inflation rate) and the state of the risk, the economy
as a whole and the economy as a whole, and gradual
development of the macroeconomic policy.

Table-3
Share of trading volume and stock market in the securities market of Uzbekistan for 2009-2017
(billion UZS)

Years Total trading Volume of Sales volume of Share of the Share market
volume of the | trade in stock the stock of stock market in out of stock
stock market exchange market % market

market in %
2009 year 749,6 90 659,6 12,0 88,0
2010 year 1681 64,4 1616,6 3,8 96,2
2011 year 1603,4 213,1 1390,3 13,3 86,7
2012 year 2093,5 170,7 1922,8 8,2 91,8
2013 year 977,4 93,2 884,2 9,5 90,5
2014 year 1327 97,6 1229,4 7,4 92,6
2015 year 3508 160,8 3347,2 4,6 95,4
2016 year 14460 299,8 14160,2 2,1 97,9
2017 year 17340 298,6 17041,4 1,7 98,3

Source: The author's calculations based on the data of the RSE "Tashkent".

Table 3 shows that the total trading volume of
VAT is several times higher than the volume of stock
market sales, and declines from year to year. The fact
that only 1.7% in 2017 shows that the stock market is
not well developed. The share of the stock market in
the volume of traded securities of this year is on the
average 7%.

The stock exchange is a joint stock market,
which is a joint stock market that organizes trading
with securities. Attracting large sums of funds for
stock exchanges and modernization through joint-

stock companies, and newly established joint-stock
companies have additional financial resources to
implement their investment projects. As a result of
creation of the Republican Stock Exchange
"Toshkent" in the formation of the securities market
in our country and the implementation of trade
agreements on the basis of modern technologies, all
investors have an opportunity to have a comfortable
and open access to the securities market.

The above-mentioned analysis shows that there
is a tendency for development on the Uzbek Stock
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Exchange, but there are a number of problems.
Attracting financial and stable stock companies,
increasing number of listing companies, increasing
the number of circulating instruments and their
profitability, liquidity, the development of the
secondary securities market, maximizing the tenders,
increasing transparency in trading and, most
importantly, legal entities and residents of the
country , which can turn the stock exchange into cash
money in the hands of the public by increasing its
trust vix mechanism. Sustainable development of the
stock market promotes the development of the
securities market and, consequently, the development
of the country's economy.

Methodology for assessing the development
of the stock market infrastructure
The level of stock market development in
Uzbekistan was calculated on the basis of McKinsey
& Co. At the same time, the McKinsey & Co.
methodology, which evaluates market
competitiveness, has been adapted to assess the
development of infrastructure. In the methodology
used, the level of each indicator was determined
based on the nature of the infrastructure and divided
into five main categories: undeveloped, low-
developed, moderately developed, highly developed
and highly developed. In matrix-based method
consisting of 5 indicators, each indicator includes a
number of factors that are assessed on a 10-point
scale.
Table-3

Criteria of valuation of the stock market infrastructure
(based on the McKinsey & Co. methodology)

From 0.1 to 20

low

From 21 to -40

lower than average

From 41 to -60

average

From 61 to -80

above average

From 81 to 100

high

As mentioned above, the indicators of
evaluation and indicators of the matrix of investment
attractiveness indicators of the McKinsey & Co.
methodology indicate that ten indicators, such as
information retention, reduction of documents
required by issuers and investors, the degree of
insurance coverage, the use of marketing methods,

the use of electronic document availability,
availability of qualified staff, stock market activity,
number of issuers, banks' funds etc. zoridaagi
activities and the provision of normative-legal
documents. (Table 4). Prices were based on surveys
and expert assessments from 275 respondents during
the survey.

Table-4
The level of stock market infrastructure development in Uzbekistan
Information support
1 6 4 average lower than | lower than
the average |the average
Reduction of documents required lower lower than | lower than
from issuers and investors thanthe | the average | the average
2 3 3 average
Insured status lower than low
. 2 L low the average
4 Level of Marketing Methods 4 1 average | lower than low
the average
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Accessibility of electronic average lower than
5 document s . & average the average
Level of qualified staff availability lower lower than
6 7 7 6 thanthe | theaverage | average
average
The population's stock market lower than
7 activity 3 5 2 the average low
average
Number of issuers (joint-stock above above
8 companies) 6 8 ! average average average
Activities of banks in the stock above above .
9 | market 8 7 9 average average high
Normative-normative  documents high high high
10| availability level 9 9 8
Total
53 55 45

Source: The author's development on the basis of primary data obtained from population and expertise.

According to the stock market infrastructure
development in Uzbekistan, the Stock Exchange-53
points, the Central Depository-55, and the number of
investment agents - 45 points, correspond to the
average development index (41-60 points)

According to the above table, the level of
development of infrastructure of the governing
infrastructure of the Republic of Uzbekistan is
currently at a moderate level. This is due to the lack
of marketing tools.

Low use of electronic systems has a negative
impact on the infrastructure development. In our

opinion, it is necessary to develop the use of the
electronic system in the stock market, such as
holding a general meeting of shareholders online, the
possibility of buying and selling securities without
access to an electronic digital signature, establishing
rating agencies regularly announcing the level and
risk of listing companies' profitability reasonable.

In short, the McKinsey & Co. matrix defines
the priorities for the development of the stock
market.

Factors affecting the development of the stock exchange index (UCI) Tevle:s
_ N Rema_ining

veas | e (0P iln| ST e b | woniion | S

Indices billion UZS accounts account, billion
uzs
Y X1 X2 X3 X4 X5
2010 112 62 388,3 15 288,2 458,5 18,8 122
2011 345 78 764,2 17 953,4 890,6 20 135
2012 405 97 929,3 22797,1 1168,8 21 182
2013 696 120 861,5 28 689,4 1549,6 22 211
2014 774 145 846,4 35 225,6 1804,75 23,0 268
2015 886,5 171 808,3 41 670,2 2059,9 24,0 305
2016 990,1 199 325,1 49 770,7 2515,05 24,5 359

Y=0,221X1-0,842X2-1,704X3-846,6X3+40,2X+11569,6

CONCLUSION OF THE RESULTS

Regression statistics

Multiple R

0,949211

Philadelphia, USA

174

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

.| 1S (Dubai, UAE) = 0.829 | PMHIJ (Russia) = 0.207 | PIF (India) =1.940
Impact Factor: | g \r (australia) = 0564 | ESJI (KZ) ~ =4102 | IBI(India) = 4260
L JIF = 1.500 | SJIF (Morocco) =2.031 |
R-square 0,901001
The normalized R-square 0,406006
Standard Error 367,5583
Observations 7

Monetary policy and GDP growth in the
country were highly influential factors, depending on
the level of impact.

As a result of the low level of the stock market
against capital investments, it is adversely affected

by the stock market as well as the depreciated
savings accountability is higher than the
development of the stock market.

Conclusion and recommendations

1. The experience of foreign countries (USA,
China, Russia, Kazakhstan) deeply studied the
development of a gossip infrastructure in Uzbekistan,
and the application of the methods used in the stock
market to the practice of Uzbekistan contributes to
the further development of the stock market and
increasing its competitiveness.

2. It is necessary to create an automated
communication system of stock exchanges,
depositories,  investment  intermediaries  and
settlement clearing organizations to raise the
operating mechanism of the stock exchange to the
level of world standards, mitigate requirements for
listing and listing of securities, and most important of
the stock market infrastructure.

3. It is necessary to allocate and circulate
infrastructure bonds at the rate of 10% per annum on
the coupon. Because it has proven that there are
some advantages in attracting other types of
borrowed funds.

4. The reason for slowing down the effective
functioning of the securities market is the low growth
of these investment institutions, the lack of highly
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Introduction

Industry is one of the leading sectors of the
economy, it is in this industry that localization is one
of the key factors for achieving efficiency.
Consequently, we can observe the widespread
introduction and intensive implementation of
localization in the economic development of a
number of foreign countries recognized as countries
with developed market economies, as well as a
growing market economy.

It is noteworthy that China has effectively
organized localization in the automotive sector, in
Brazil - in healthcare and pharmaceuticals, in Nigeria
- in the oil and gas sector, and in Canada - in the
electricity sector. Also, the program "Buy American
products”, which displays localization in the US, was
developed.

In practice, Uzbekistan localization is aimed at
the production of finished products and components
on the basis of industrial cooperation, with the
achievement of a number of positive results. In
particular, localization in such priority areas as the
mining industry, automotive industry,
pharmaceuticals, and the food industry is rapidly
proceeding.

In order to broadly implement this area, a
number of programs were developed and
implemented on the basis of 6 resolutions of the
President of the country. In particular, Resolution
PP-1236 on 01.12.2009 [1] serves as a guide to the

development of localization programs, the adoption
and implementation of projects.

Proper organization and location of production
in the process of localization is one of the key
problems that determines the relevance of the topic.

Literature review

The issues of the location and location of
production were first published in 1826 by Johann
Thunen [2]. On the basis of this theory, Thunen
conducted his own research and studied the stages of
localization of production, location of industrial
production such scientists as Wilhelm Laundhardt
[3], Alfred Weber [4], August Losch [5], Walter
Kristaller [3]. In particular, in 1909 the scientific
work of Alfred Weber "The Net Theory of the
Location of Production” was presented to the public.
This, in turn, was recognized as a continuation of the
studies conducted by Thunen and Laundhardt. In this
research, Weber dwelled on the issues of the location
of production and to ensure minimum costs
suggested reducing labor and transportation costs.
Albert Vaziansky [6] and Vladimir Kondratiev [7] in
their studies studied the foreign experience of
managing localization processes. In the scientific
works of a number of local scientists, such as
Nizomiddin Khaidarov [8], Otabek Elov [9], Sherzod
Mustafakulov [10], the place of internal investments
in the localization of production enterprises

Philadelphia, USA

177

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-05-61-28
https://dx.doi.org/10.15863/TAS.2018.05.61.28

| ISRA (India) = 1.344

. | 1SI (Dubai, UAE) = 0.829 |
Impact Factor: | Gir australic) = 0.564

L JIF = 1.500 |

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

| ESJI (K2) =4.102 | 1BI (India) = 4.260

SJIF (Morocco) = 2.031

influencing factors and principles of development
has been investigated.

Proper organization of production location is
one of the main tasks in localization processes.
Under the influence of scientific and technical and
social development, production complexes can
change not only the appearance, but also the nature
of their location. Consequently, the introduction of
innovative technologies and conveyor lines,
automation and computerization and, as a result, a
reduction in the number of employees and working
time leads to a reduction in production, territorial-
planned transformation of industrial facilities.

The location of industrial production in cities
played an important role in the development of world
urban development. The need to ensure the power of
the state at different times and determine the
development strategy is one of the most important
historical conditions for the emergence of industrial

cities. The conducted studies make it possible to
distinguish specific periods of time on the basis of
the characteristics of integration, isolation and
differentiation, which describe the specific methods
for locating production areas in cities (Figure 1). the
same time, the formation of territorial industrial
structures depends on the architectural planning
(master plan) of settlements. As a result, industrial
zones, industrial nodes, industrial areas were formed
and continuous interconnectedness of certain
structures was formed.

Analysis and results

The industrial zone (cluster, industry, district) is
a single territorial structure in the city, formed on the
basis of technologically interconnected groups of
industrial enterprises having common engineering
communications.

The period of separation of industrial
and residential areas in cities (70-80
years of the twentieth century

century - 70-80 years

The period of rapid development of
industrial cities (the end of the X1X

twentieth century).

The location of production in the
regions is designed from the point of
view of zoning, taking into account
the sanitary  characteristics  of

of the

Initial period (from the beginning
of the industrial revolution to the
end of the X1X century).

with acute
industrialization,

construction of larg
enterprises (chemistry
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Figure 1. Stages of production location

Industrial enterprises in urban areas. They are
part of the city and at the same time. There are no
functional and social relations with adjacent
structures, except for a certain number of workers
among the local population.

Analyzes show that many cities emerged either
spontaneously or as a result of planning, taking into
account the allocation of good land for production
areas with large balance reserves within the
framework of intensive industrialization carried out
during the Soviet period. Such a non-optimal

location of industry in cities, in turn, has a number of
negative consequences, including:

- deterioration of the ecological situation;

- transport problems;

- Regional barriers to development;

- Comprehensive destruction of architectural
appearance, etc.

Town-planning approaches to the location of
industry lead to ensuring that different functional
zones are not mixed while organizing production
activities and ensuring their functional dependence.
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At the same time, the main task of the city in relation
to citizens was that labor conditions and housing
conditions were contrasted. This found its expression
in the form of a decisive functional-planned division
of cities into industrial and residential areas. The
practice of urban planning in the first half and middle
of the XX century proved inadequate in terms of a
multidimensional approach to human life.

As the scientific analysis of the concept of
urban construction shows, starting from the 1960s
and 1970s, a purposeful search for options allowing
the convergence and functional integration of
industrial and residential areas was carried out to
create a unified environment that unites work, rest,
living, service, culture and other tasks. From the
point of view of planning, urban industrial areas in
most cases had a multifunctional and complex
structure. Only new industry structures have been
placed taking into account specific specifications,
environmental conditions, economic structures and
agglomeration effects.

Regional industrial enterprises are divided into
different categories according to certain indicators.
For example, Enterprises of the first and second
categories of production hazards. The level of
harmfulness of enterprises makes it possible to
determine the sanitary distance between the
enterprise and housing units. This distance, in many
cases, requires the location of production away from
residential areas (outside the city). This includes
enterprises with a large turnover of goods in rail
transport. In accordance with the current sanitary
standards, production with a low level of
harmfulness (categories 1l and 1V), requiring a
distance of 300-500 m, should be located near the
boundaries of the residential areas of the city (on the
periphery of the locality).

Industrial areas intended for those belonging to
category V that do not throw industrial waste or are
not associated with a fire-hazardous or explosive
production, noiseless, with a small freight turnover,
which do not require railway transportation of
enterprises can be located within the city. The
location of industrial centers largely depends on the
characteristics of the industrial sectors. For example,
chemical, metallurgical, oil refineries, industrial
enterprises associated with obtaining raw materials
from the ground, large cement plants with a capacity
of more than 150,000 tons per year should be located
at a distance of 10-15 km from populated areas.

The next group of industrial zones can include
various machine-building plants, textile factories,
light and food industries. In the third group of
industrial zones it is silly to include such enterprises
as optics, printing houses, garment factories, local
industry enterprises, consumer service centers, etc.
Sanitary protection zone can be a green highway or
boulevard, passing through the industrial area and
residential areas. The area of the industrial zone
should be sufficient to accommodate various
industries and servicing farms (transport routes,
marshalling yards, power stations, etc.) [9].

According to the analysis, the impact of regions
on the environment in the organization of production
and the availability of infrastructure is the main
problem. Therefore, the localization of production in
special industrial zones is an efficiency factor. At the
same time, the issue of organizing production or
service activities in free economic zones organized in
the country is a solution to the problem. To date, 17
free economic zones (FEZs) have been created in 11
regions of Uzbekistan (Table 1).

Table 1
List of free economic zones (FEZ) of Uzbekistan
Ne Territory name Region name Organization date
1. Navoi FEZ Navoi region 02.12.2008
2. Angren FEZ Tashkent region 13.04.2012
3. Jizzakh FEZ Jizzakh region 18.03.2013
4. Urgut FEZ Samarkand region 26.10.2016
5. Gijduvan FEZ Bukhara region 26.10.2016
6. Kokand FEZ Ferghana region 26.10.2016
7. Khazorasp FEZ Khorezm region 26.10.2016
8. Nukus-farm FEZ Republic of Karakalpakstan 03.05.2017
9. Zomin-farm FEZ Jizzakh region 03.05.2017
10. Kosonsoy-farm FEZ Ferghana region 03.05.2017
11. Syrdaryo-farm FEZ Syrdarya region 03.05.2017
12. Boysun-farm FEZ Surkhandarya region 03.05.2017
13. Parkent-farm FEZ Tashkent region 03.05.2017
14. Bystonlig-farm FEZ Tashkent region 03.05.2017
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Tashkent region 06.04.2018

16. "Sport" FEZ Tashkent city 5.03.2018

17. Syrdaryo FEZ Syrdarya region 12.04.2018
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Source: Development of the author on the basis of the site lex.uz.

In these regions, the infrastructure necessary to
organize production activities was formed, and
investors were given a number of advantages. In
particular, in paragraph 3 of the Decree of the
President of the Republic of Uzbekistan UP-4853 of
October 26, 2016 "On additional measures to activate
and expand the activities of free economic zones"
provides for the provision of benefits for a period of
3 to 10 vyears, depending on the volume of
investment, including number in the equivalent:

- from 300 thousand US dollars to 3
million US dollars - for a period of 3 years;

- from 3 million US dollars to 5 million US
dollars

- for a period of 5 years;

- from 5 million US dollars to 10 million US
dollars - for a period of 7 years;

- from 10 million
US dollars and above for the period of 10
years, with application for the next 5 years,
the income tax rate and a single tax payment
of 50 percent below the current rates.

These opportunities testify to the creation of a
favorable investment climate in the country for wider
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Introduction

Global climate change today, which is affecting
the planet, has a negative impact on the effectiveness
of agricultural land and water use. This is mainly due
to the lack of water due to shortage of water,
seasonal rainfall and seasonal changes, increased
moisture content from soil, and the decline in food
production due to various natural disasters and
degradation of desert pastures. Therefore, one of the
important directions of agrarian reforms in the
country is the attraction of land, water and other
resources to the formation of the production systems
that are in line with the negative consequences of the
global climate change in agricultural production.

However, despite the fact that a competitive
environment has been established between producers
of agricultural products, the underdeveloped system
of sales of finished goods, the predominance of
domestically produced goods for agricultural
producers, although the market for services is rapidly
growing, it is difficult to adapt to the requirements of
agricultural producers, not only for farmers and
dekhkan farms agroresurslar harm to the market for
market participants alike.

Literature review
There many scientists researched in agrarian
sector as well as William G. [1], Ludwig Verbeke

[2], L. Gilbert[3], Y.Ramkishen [4], McConnell, Tim
Josling, Kym Anderson, Andrew Schmitz, and Stefan
Tangermann [17], Anderson K.[18] and others, in the
field of agricultural production, agroresuria and agro
services, N.Kovalenko [5], A.Orlov [6], V.Yakovets
[7], 1.Dobrynin, 1.Makarets [8] and others.In the
Republic of Uzbekistan, a number of authors in the
agricultural sector investigated problems of agrarian
market, including: R. Khusanov, A.Hamdamov, I.
Rafikov [9], F.Qayumov, Q.Choriev [10],
N.Hushmatov [11], Abdullaev R. [12], . Qodirov A.,
Abdullaev A. [13], Rajabov I.[14] and Nazarova
F.[15]. However, the above-mentioned authors'
scientific works were carried out in the early years of
the independence of the country and within the
framework of the priorities of the country's next
stage of reform of the economy, and nowadays do
not fully cover the innovative model of development
and modernization of the country's economy.

Main part

The expected outcomes can not be achieved
without a balanced development of markets for
goods and services in a free marketplace through
economic, legal and organizational coordination
efforts. The agrarian market is a marketplace where
there are a lot of markets, such as the market,
machinery, spare parts, mineral fertilizers, oil
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products, etc. etc.), the labor market, financial
resources market, intellectual property market and
other important markets. Each one of these markets
operates separately, independently and
complementary, and one at the expense of the other.

The aforementioned situation calls for a
balanced process in the development of agricultural
products, agribusinesses and agro  services.
Therefore, ensuring balanced development of the
agricultural products market with the level of
development of agroresurs and agro services, with
the development of agricultural markets in the
context of free market law, the scientific and
theoretical and practical basis of identifying and

effective use of markets. The lack of academic
knowledge determines the relevance of the subject.

Tomek, William G. Kaiser, a foreign
economist, notes that Harry Mason, a researcher in
their field of study, ... "Applies the microeconomic
principles to the characteristics of the agricultural
product markets and applies pricing to various
aspects. In particular, they provide mechanisms to
regulate the agricultural market through futures
contracts, auctions and agreements ... " [1] paying
special attention. One of the most important tasks of
today is to improve the economic and legal systems
for the development of agricultural products market
in accordance with international requirements.

In the balance of J‘/ \

development of agrarian markets, / In proportion to the\

demand and supply of products development of agrarian

o' primarily achieved through
and services, balanced assessment markets, opportunities for economic instruments. Among
these markets to work in a

are considered as the main object p 4 such economic activities are the

of observation .|  competitive environment following:
' should be taken into account oflowing:
must be done

Provision of balanced
development of agrarian markets is

\ /

AB lancing devel Cof n Regulation of the agrarian market through financial-
alancing development ot agrarian credit and effective tax incentives

markets determines the exact parameters N
of parity breakdown parity analysis on the
basis of interchangeable commodity
prices analysis

Carrying out government regulation activities
through agricultural subsidies, subsidies and customs e
clearance

Providing effective proportionate development of
agrarian markets by ensuring balanced evaluation of [q |
the agrarian market.

A 4

Effective use of regulatory resources through creation
and continuous improvement of organizational and legal
framework for balanced development of agrarian markets

Fig. 1. Balance of development of agrarian markets general scheme of supply system.

Source: author’s development.
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The Economist Scientists Lauwers., Ludwig
Verbeke., Vim Huylenbroek. In his "New
Institutional Economy", by Guido Van, "... computes
the policy and the market as two main components of
the institutional environment. The implementation of
agrarian policy, the selection of new conceptual and
existing technologies, the establishment of a market
and supply chain, and the effective management of
resources are dependent on the legal and economic
mechanisms of the agricultural market ... "[2] The
above suggestions and recommendations serve to
improve the legal and economic mechanisms of the
agrarian market, the effective functioning of the
market and the formation of new types of unusual
agricultural practices.

Economist Scientists Barbier and Hochard
stated in their scientific articles: "The support of
international financial institutions in the evaluation
of agricultural production in areas with limited
natural, climatic, soil fertility, limited rainfall areas,
and the effects of climate change on the backdrop of
developed countries the development of softening
mechanisms  will contribute to the balanced
development of the world agricultural product
market ... "[16] Of course, today the natural and
climatic factors are strongly influenced on the quality
of agricultural production and quality, and the
insurance system can be used to prevent such cases.

The agricultural product market is the basis of
the agrarian market in terms of its role and functions.
There are also markets for agrarian markets, although
major markets are agribusiness markets and agro
services. Due to the intensification of the innovation
process in agriculture, it is also desirable to include
the market for intellectual property. In our opinion,
these markets generally cover all markets in the
agrarian sector.

Taking into consideration the role and
importance of the development of agrarian markets
in the country's economy, the following scheme is
proposed for balanced development of agricultural
products, agribusiness and agro services markets

(Figure 1).
In line with the above considerations, it is
important to develop methodological

recommendations on the mechanism of the agrarian
sector to calculate the amount of financial resources
available to the agricultural sector through
agribusiness in the agricultural sector and
agribusiness markets in order to increase the
efficiency of the agricultural product market is
gaining momentum.

At the same time, the following calculations are
recommended:

« average annual growth indices (at least recent
10 years) on the selected regions are calculated based
on the following formula (KFMI).

At the same time, the main agricultural crops
(such as cotton and wheat), which have a large share
in the aquifers,

XML — A opuny 1 IC
" A3(6a3nc) :3C

@*

Where:

AE (current) - total aggregate current prices of
basic agricultural products for the selected year, kg /
Soum;

AE (basis) - sum of average base prices of basic
agricultural products for the selected year, kg /
Soum;

ES - the number of crops selected for
calculations.

* The average annual price growth index (SMI)
for many years (latest 10 years) of basic industrial
goods required for the agricultural sector in the
selected region is calculated. It is recommended that
this indicator be determined by the following

formula:
_ (Ep+Mp+Tp),
(Ep+Mp+ TP) sy

Yor - average cost of fuel oils;

Mr - The average price for the main types of
mineral fertilizers;

The average annual price of most years of
technology and spare parts.

* The ratio of the average index of the average
value of the industry's essential price index for the
industry to the average value of agricultural products
(BN), ie:

cm,,

Where:

BN - the ratio of the average index of essential
industrial goods for the industry to the average value
index of the main agricultural products.

This figure indicates a steeper increase in the
average agricultural product prices than average
industrial output.

The above calculations show that the amount of
damage caused by the production of one ton of
agricultural production is determined as a result of
the disproportionate discrepancy between the agri-
business's aggregate turnover ratio (in current prices
of current year).

These recommendations are applicable not only
to cotton and grain products, but also to the entire
agricultural market. Because, as the experience of

! Man6a: Yoy (2.1, 2.2,2.3,2.4)
¢dhopmynanap Myauing TOMOHHIIAH TaBCHS
KHJIMHMOK/JI.
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developed countries shows, the state is constantly the cotton sector in Uzbekistan is of great importance
supporting agricultural production. in support of agriculture, and the agricultural sector
In recent years, there has been a significant remains in need of the state's policy of protectionism.
negative impact on the economic development of the Based on the above-stated methodology, the
sector, especially in the cotton industry, negatively author provides an opportunity to determine the
impacting crop cultivation, accumulated experiences amount of funds borrowed from the agricultural
and quality products and increasing the sector at the expense of the industrial sector and the
competitiveness of the industry. One of the reasons services sector through the exchange of commodity
for this situation is the advancement of the turnover, and the funds are used by the government
agricultural and agro-market, especially in the for the development of agriculture through various
industrial sector, and the agglomeration of the means for the development of the agricultural sector
agricultural sector, leading to a large portion of This will allow you to redirect. It is advisable to use
revenue generated from the agricultural sector. a system of material and technical resources supplied
Therefore, the development of agricultural to farms as a supplement to the cost of agricultural
production and agricultural products market is production or as targeted subsidies to the industrial

difficult without the government's clear focus. In this sector.

regard, the implementation of the cluster system in
The mode of action of this style can be seen in
the form of a drawing (Figure 2).

The dynamics of dynamic Dynamic change in the The indices of the
change in the last long years (at value of major sources of selected agricultural products
least 10 years) of basic agricultural production and industrial products
agricultural products (or by 1-2 (industrial output) for selected (resources) are calculated on
types of specific products) will years (minimum 10 years) is the basis of their ratio.
be determined. determined.
I —

It is determined that the amount of financial
resources losing the agricultural sector from one unit
of product is increased by increasing the detected
index to the current prices of basic agricultural
produce.

Source: author’s development.
Picture 2. General scheme of the system for balancing the development of agrarian markets

Especially during the period of reforms, should be based on economic priorities without
agriculture needs more assistance than other reducing government regulation opportunities. At the
branches of agrarian sector. The need for financial same time, it is envisaged to prevent the loss of the
support for farming enterprises, which is engaged in agrarian sector through the discrepancy of market
the production of the state order, will increase. development and the parity violation.

The increase in the disparity in the trade

Conclusion and recommendations turnover between the agricultural and industrial

The balancing of the development of agrarian sectors is largely due to the dominance of industrial
markets should be based on market principles and enterprises in the agrarian market.
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In order to address this issue, it is recommended
that the "Method of Regulating the Balanced
Development of Agrarian Markets by Correcting the
Inter-sectoral Growth Rate Correlation” (GNBT) is
recommended.

This method will allow evaluating the level of
economic efficiency of agricultural production and
the level of development of agricultural products in
the country, as well as defining the amount of funds
raised by industry sectors as a result of discrepancies
in prices.

These recommendations are very important for
the agricultural products market. Because, according
to the experience of developed countries, the state is
constantly supported by the agricultural sector. In
particular, the growth rate of industrial production
and agricultural products prices for agricultural
production vehicles is monitored and the agricultural
sector is protected from the rise in prices for
industrial products. Protections are based on
subsidies, quotas, preferential loans, and the
minimum cost of agricultural products.

The following measures should be taken to
improve the scientific and practical basis for

References:

1. Tomek., William G., Kaiser., Harry Mason.
(2014) Agricultural Product Prices. Ed.: Fifth
edition. Ithaca : Cornell University Press.
2014y.

2. Lauwers., Ludwig Verbeke., Vim
Huylenbroek., Guido Van. (2004) Role of
Institutions in Rural Policies and Agricultural
Markets. Boston : Elsevier Science Ltd.
BUSINESS & ECONOMICS 2004y.

3. Gilbert L. (2008) Commodity Speculation and
Commodity Investment. University of Trento.
Italy-2008.

4. Ramkishen, Y. (2004) New Perspectives in
Rural and Agricultural marketing. 2nd ed.,
Jaico Publications, Mumbai, India-2004.

5. Kovalenko N. (2017) The economy is selskogo
hozyaystva. N3garensctBo IOpaiit, Moscow-
2017 .

6. Orlov A. (2013) Organization proizvodstva.
Typography NGTU im  R.E.Alekseeva.
N.Novgorod-2013 .

7. Yakovets V. (2006) Civilizations: theory,
theory, dialogue,  budeshchee.  Graspo
Cheshskaya Respublika-OOO Alex Media-
2006 .

mutually beneficial development of the agricultural
market:

- Improvement of the technique of marking of
agricultural products and the rejection of the essence
of the practice of setting the price based on the cost
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Introduction

The power industry is one of the key sectors of
the economic system. The level of socio-economic
development of the country depends significantly on
the development of this sector.

Since the power industry is one of the key
sectors of the economy of Uzbekistan, the energy
policy of the early years of independence has been
emphasized to ensure the country's energy security
and use of national energy resources to address social
and economic problems of society.

From the very first years of independence,
Uzbekistan's energy policy has been focused on
ensuring energy security of the country and the use
of national energy resources to address social and
economic problems of society. Particular attention
was paid to the power industry, which is an
important national energy policy.

As a result of large-scale reforms in the power
industry, the main strategic goals of the national
energy policy, which were envisaged in the first
years of independence, were to achieve energy
independence and to solve social problems.

Literature review

Many compatriots and foreign economists have
dealt with and evaluated the issues of investment
efficiency and their evaluation, in particular V.Veits,
E. Lieberman, P.Vilensky, K. Hofmann,

M.Agoshkova, V.Livshits, 1.Smith, I.Alexandrov, T.
Khachaturov, B. Vedeneev, D. Lvov, M. Rymer, V.
Berens, A. Notkin, A. Lurie, A. Astakhov, N.
Fedorenko, R. Holt, S. Strumilin, L. Abalkin, S.
Sitaryan, etc. Among domestic scientists on this
topic, such economists as Bekmurodov A.Sh,,
Karrieva Y.K., Nematov I.U., Nabiev D. , Kattaev
N.T. [9], etc. The results they obtained are
fundamental from the point of view of
methodological and economic analysis and decision-
making on investments. At the same time, previous
work did not exhaust the range of problems related to
improving the methodology for assessing the
effectiveness of investments and developing a set of
measures to improve them.

Current state of Uzbekistan's electricity
industry development and investment attraction

At present, the installed capacity of the power
plants of Uzbekistan is $ 12.4 million. kWh and
accounts for about 50% of the total production
capacity of the entire United Energy System of
Central Asia. [10]

Total installed capacity is 12.0 mill. kW, which
includes 39 power stations, Uzbekenergo is the main
producer and supplier of electricity in the country. In
the production capacity, the share of the company's
power stations is less than 3 per cent (320MW).
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The installed capacity of the power plants is
enough to meet the growing demand for electricity in
the republic, fulfill its commitments to supply
electricity and ensure energy security of our country.

The total capacity of the power system of
Uzbekistan is US $ 10.6 million. kilowatt per year
(IES). Five large TPPs installed power units from
150 to 800 MW. These are large thermal power
stations such as Talimarjan, Sirdaryo, New Angren
and Tashkent TPS and produce more than 85% of
electricity.

All hydroelectric power stations of the company
are mainly connected to the cascades of hydropower
stations and operate in the flow of water. The largest
hydroelectric power station (Chirchik, Khojikent,
Gazalkent) located on the upper Chirchik river has
reservoirs. These reservoirs allow you to work in
power regulation mode.

The share of gas in the primary energy
resources required for the production of electricity is

90.8%, mazut - 5.3%, coal - 3.9%. This tendency will
remain in the foreseeable future - the main fuel will
remain natural gas and the share of coal in the fuel
balance will increase by 10-12%.

Obviously, the power industry is directly linked
to the national oil and gas and coal industry and
operates on a very complex technological chain. This
raises the issue of technical and technological
innovation renewal and modernization of the electric
power industry and the attraction of investments to
these processes.

In 2017, total power plants will receive 60.7
billion cubic meters of gas in Uzbekistan. kWh,
which is 2.9% more than in the previous year.
Uzbekenergo JSC is the main producer and supplier
of electricity in Uzbekistan. In particular, in 2017,
Uzbekenergo produced 52.1bn cu.m. kWh of
electricity was generated and accounted for 85.8% of
the total electricity produced in the country (Table 1).

Table -1

Electricity generation and distribution in Uzbekistan in 2017

The amount of electricity generated

Total electricity generated, billion
kWh

Power stations of "Uzbekenergo™ JSC,
billion kWh

Other blockbands, billion kWh

60,7

52,1 8,6

Electricity distribution

Different sectors of the economy,
billion kWh or hours %

To the people,
billion kWh or%

Export, billion kWh or%

35,5;
71%

12,5; 1,85;
25% 4%

Amount of investments in the electric power industry, UZS billion

Owned capital of Uzbekenergo

Foreign loans

Commercial banks' funds

3375

254,3 62,6

Source: Estimated by the author on the basis of annual reports of Uzbekenergo.

The total volume of electricity produced was
35.5 billion cubic meters. kWh or 71% in different
sectors of the economy, 12.5 bn. kW or 25% of the
population, and 1.85 bn. kW or 4% (Table 1). At the
same time, Kazakhstan has received 1.2 billion
euros. kWh of electricity was imported.

As a result of the rising living standards of
Uzbekistan's economy and living standards, the
demand for electricity in the country is increasing. In
order to meet this need, the energy system capacity
has been significantly increased. A number of
investment projects aimed at increasing the volume
of energy production are being implemented in this
direction. In particular, in 2017, utilized funds for
total investment projects amounted to 654.4 billion
soums, including own funds of Uzbekenergo JSC -
337.5 billion soums, foreign loans - 254.3 billion
soums, and commercial banks - 62.6 billion soums
(Table 1).

Uzbekenergo has implemented 17 projects in
the framework of the Investment Program for 2017.
In particular, the following key investment projects
are being implemented:

- a new combined-cycle plant with a capacity of
370 megawatt was launched at Tashkent TPP;

- a 220 kW air line with 89.4 km long Kandym
gas processing plant on external power supply was
commissioned,;

- The first stage of the 110 kV air line with the
length of 85.6 km in the cement plant in Sherabad
district of Surkhandarya region was launched;

- Construction of two steam and gas plants with
a capacity of 230-280 megawatt at Takhiatash
thermal power station and construction of a second
combined cycle gas turbine with total capacity of 450
megawatt at Navoi thermal power station is
underway with attraction of foreign investments;

- Implementation of the project on introduction
of high-efficiency cogeneration gas turbine
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technology with construction of a gas turbine unit
with a capacity of 17 megawatt at Fergana thermal
power plant and construction of Ferghana Boiler-3
with a capacity of 7 megawatt.

Moreover, if low prices lead to excessive use of
extortion, limited use of natural resources, high
prices may lead to slower social development.

A number of research works have been
undertaken to improve investment in the
development of the electric power industry.

Some economists believe that investments in
energy projects are characterized by a decrease in
their total value and non-return. These are
investments in the wind generator tubes and solar
panels as their residual value is close to zero until the
energy is generated. [1]

It is important to make investment decisions for
the Enegetika network. Accordingly, according to
economists, the possibility of financial loss due to
investment cycles increases the uncertainty of the
future value of energy projects. Prior to making
investment decisions, the investor may choose to
invest or wait for the investor to invest afterwards.
[2] In our opinion, in some cases the waiting or
extension of an investment decision may result in an
uncertainty about the investor's costs and incomes.

According to other economist scientists, the
increase in profit depends on the industry's growth.
The use of investments for industry expansion, direct
attraction of foreign investments and export growth.
Examples of such factors as gross domestic product,
direct foreign investment, or local sources of income
can be used to increase the income of the space. [3]

There is also a growing demand for energy
technology, producing advanced, efficient and low
energy worldwide. Markets provide significant
conditions for beneficiaries to invest in emerging
new energy technologies.

China, for instance, invests in the chosen
electro-energy resource and technology markets with
such conditions as they need substantial energy, and
markets are ready to accept that innovation. Many of
the emerging economies have a "first-ever"
competitive edge in the energy market, and they are
at a high level in the global energy competitiveness
competition. For example, investments made by
China in the development of solar panels have
brought it to the forefront in the global competition
of solar panels. [3]

At the same time, energy demand will increase
1.48 times by 2030, ie by 1.6% per year. The needs
of developing Asian countries make up 38% of the
world's need. According to the International
Monetary Fund, by 2030, the energy sector will be
directed to 52% of total investments and 45% to the
oil and gas industry. More than 65% of investment
demand is in developing countries. Finding such big
investments is a huge global problem in developing
countries, so they need to invest in.

According to other economist scientists, private
investment in the energy sector has diminished in the
recent past and, accordingly, the deepening of the
problems [4]:

1. The ongoing global financial crisis slows
down the flow of loans and has a negative impact on
the global capital markets.

2. The financial difficulties of national energy
companies, especially those of poor electricity prices,
poor management and the impact of political factors
on decision making.

1. Reducing government budgets' return to
energy sector projects and focusing on the social side
of the state.

2. The transitional period of many of the energy
sector's ineligible reforms is steadily rising, and
states are pushing for private investment and their
private investment comes to a standstill. Investment
attraction can not wait for reforms, but the political
process does not permit it.

3. In many countries, the need for energy
security is growing due to political and other
conflicts. This is a problem for investment reliability.

Also, some researchers believe that there is a
high competition in the electricity sector, but the
creation of electricity generating capacities requires
substantial investment and is associated with a large
number of administrative documents, resulting in the
problem of attracting private investors to electricity.

[5]

At the same time, according to other economist
scientists, the construction of new power facilities,
reconstruction and modernization of existing ones,
development of the scientific basis of the sphere will
be carried out. [6] Electricity is a major area in which
large-scale investment is needed because of the
technological re-equipment of its fixed assets, and
new energy-building projects. The Investment
Implementation Decision is made after analyzing
investment efficiency calculations, project targeted
towards social goals and their financial effectiveness.

[6]

At the same time, investment assessment is
important. In particular, some economists believe
that "the development of production should reflect
the economic, social, political and strategic effects of
investing in the assessment of economic benchmarks.
They can be evaluated in value or value. "[7]

The economist in Uzbekistan said that in order
to increase the investment unit's economic growth, it
should be directed to the advanced sectors of the
economy and focus on the introduction of new
technologies. This means that these investments will
be directed to novations, ie introduction to
innovation. [8]

Indeed, if investments are invested in old
technologies, its efficiency will be low, as output and
services will be lower than the resource
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consumption, resulting in reduced production Y :a+b1X1+bZX2 1)

efficiency.

Scientists from other Uzbek economists also say
that investment is the main tool for modernization of
weapons, scientific-technical, production and mental
capacities with modern technology and technology

[9].

It should be noted that investments are the main
means of modernization, technical equipment and
technology assortment, diversification of production,
which in turn creates new jobs, improves the quality
of products, increasing competitiveness  of
enterprises.

Methodology and Data
The development of the electrochemical

industry of Uzbekistan will be addressed by the
following regression equation:

(1) We create a system of normal equations of
Regression equation:

Zy =na+ blle +b22x2

Doy =a) % +b > X +b, > xx,

DY =a) X, +b Y XX, +b, > X2
(2) the coefficients of the equation system

(based on Table 2) by the least squares
method:

2

Table-2.

The main indicators of the power industry of Uzbekistan

Years

Rates

2003 | 2004 | 2005 | 2006

2007

2008

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Share of Investments into
Power Industry by
nvestments in Republican
Industry (%)

94 | 95 | 79 | 46 | 64

5,7

10,8 | 16,7 10,8| 10,3| 11,3| 11,2

The share of fixed assets
of the electric power
industry in the main

funds of industrial
enterprises of the
republic (%)

11,0 | 129 | 134 | 14,2 | 13,7

13,1

138 | 13,6 | 124 | 128 | 148 | 14,7 | 146 | 143

Share of the electric
power industry in the
structure of industrial
output of the republic

(%)

91 109|113 100 | 94

8,6

8,7 81| 79 | 77 71| 73| 74| 76

Growth Rates of
Electricity Industry
Products (in% to
previous year)

98,51 99,1 | 97,8 |106,4

101,8

97,7

101,7| 102,7/101,1(103,0| 101,3| 102,2| 105,8| 104,7

Growth rates in the
average number of
employees listed by
sectors of the electricity
industry (in% to
previous year)

102,0|101,7 | 116,4|101,7 | 96,6

98,6

94,5 | 101,7/107,2 102,2| 102,7) 102,7| 102,9

Share of employed in
electric power industry in
total industry (in percent)

64 | 67 | 71| 72 | 69

7,0

6,9 66| 6,7 | 69 70 71| 73 7,5

39,6 =12a+ 46,3, +89,7b,
205,5 = 46,3a + 268,4b, + 485,4b,
389,6 =89,7a -+ 485,4b, +980,2b,

From now on, b, =0126, b, =0,39, a=0,86

is formed. So, the model we are looking at looks like
this:

Y =0,86+0,39x +0,13x, 3)
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Analysis and results

Based on the above, the correlation coefficient
of the ratio between the volume of production and
the fixed assets is as follows:

nz XiYi— z X Z Yi
= i1 i

rxi,y - 2 n n 2
szi[lej anyf—[zyij
4)
Fromnowon I, , =0,96 is formed.

XY
(4) the value of the parameters of the regression
equation was 0.96. This means that there is a strong
link between the volume of production and fixed
assets in the electricity sector of Uzbekistan.
Now, we find the link between production
volumes and investment. We use the following

formula for this:
nz XY — Z Xy Z Yi
i=1 i=1 i=1

rXZvY - 2 2
\/nz X§,i - (Z X;,ij \/nz yi - (Z yi]
i=1 i=1 i=1 i=1
5)
Fromnowon I, ., =0,91 is formed..

X2,Y
(5) As the outcome of the regression equation
shows, the ratio of production volumes to
investments in the power sector of Uzbekistan by
0.91 indicates high density among them.
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