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MATEMATUKA - MATHEMATICS

YK 517.968.220

MACDBHANAU KAHOPWU BAPOU MYOOUITAN UHTEMPANTUU OYYEHAKAU CUMMETPUU FAUPU
MOOENMUUN HAMYOU BOJNITEPPA 5O XATXOU CYMNEPCUHIYINIAPU
C.b. 3apunoB

JoHumroxyu TeXHUKUU ToyukrcToH 0a HoMH akageMuk M.C. Ocumia
Jap xopu Ma3Kyp Oachanau KaHOpHA 6apon MyoAWJIau Faipu MOJEIUM JydeHaKaul CHMMETPHU MHTETpaJMi Hamyau Bonreppa
00 XaTXOH CYIEePCUHTYISIPH, OMyXTa LIyAaacT, Kk HucOar 6a Tariiupéoannan X cummerpin medomia. Jlap acocu TaCBUPXOH XOCUIIIIYIaH
MYyOIWJIal FalpHUMOJEINH MHTETpai XaHroMe, KU XaJUIM YMyMUH Myoauiaa (QyHKCHsSH MXTUEpUpO nap Gap merupaz, Gapou Edrann
JOMMHMHU UXTUEPA Macbkanan Thny Komd rysomramryna, Taakuk Kapza mynaacT. MHYyHMH Ha3AMKIIABHU TAaCBHPH MHTErpaii 00 épuu
IIapTXOU aCHMIINTOTHK# Tanad kapza nrynaact. Bobacra 6a HaTH4axon XOCHIIIYa, TeOpeMaxo 0a€H NrymnaaHi.
Kanuoeoscaxo: myoounau eaiipu mooeni , Myoounau cuMmempii , Xamxou cynepcuneyiapi, Myoouiau uHmezpaiuyu oy4eHaxd,
Gopmynau acumnumomuxii, JoUMUXou UXMuépil.

KPAEBAA 3A0AYA ONnA HEMOAEJNIbHOINO ABYXMEPHOIO CUMMETPUYHOI'O
MHTEMPAJIbHOINO YPABHEHUA TUNA BOJIbTEPPbI C CYNEPCUHTYNAPHBIMU IMHUAMU
C.B. 3apunos

B pabote u3yuaercs rpaHuYHOE YCIOBHE [UISI HEMOJEIBHOTO JBYMEPHOTO CHMMETPHYHOTO MHTETPANbHOTO ypPABHEHUs THUIA
Bonbreppa ¢ cynepcHHrynsspHbIMU JUHUSIMH, CUMMETPHUYHOTO OTHOCUTENBHO NepeMeHHoW X. Ha ocHOBE MmoMy4eHHbIX NpeACTaBICHUN
HEMOZENBHOTO WHTETPAJbHOTO YpPaBHEHHMS, KOIJa oOlnee peIleHHe YPaBHEHHUsS COACPIKUT INPOU3BONBHYIO (YHKIHUIO, CTaBUTCA H
uccienyercs 3afgada thna Komm A HaXOXKAEHHS MPOM3BONBHOI KOHCTAaHTHL IIpwm 3ToM TpebyeTcs anmpoKCHMAIHs WHTETPantbHOTO
MIPEICTABICHUS ACHMIITOTHIECKIMH YCIOBHAMH. Ha OCHOBE MOTydEeHHBIX PE3yIbTaToB (JOPMYIHPYIOTCS TEOPEMEL.

Knrouesvle cnosa: nemooenvroe ypagrenue, CUMMEMPUYHOE YPABHeHUe, CYNePCUHSYIapHble TUHUY, 08YMEPHOE UHMESPANIbHOE
YpasHeHie, ACUMIMOMUYECKAs (POPMYNA, NPOU3BOTbHbIE KOHCINAHNIb.

BOUNDARY-VALUE PROBLEM FOR A NON-MODEL TWO-DIMENSIONAL SYMMETRIC
INTEGRAL EQUATION OF VOLTERRA TYPE WITH SUPERSINGULAR LINES
S.B. Zaripov

In this paper, we study the boundary condition for a non-model two-dimensional symmetric integral equation of the Volterra
type with supersingular lines, symmetric with respect to the variable X. Based on the obtained representations of a non-model integral
equation, when the general solution of the equation contains an arbitrary function, a Cauchy-type problem is posed and investigated to
find an arbitrary constant. This requires approximating the integral representation with asymptotic conditions. Theorems are formulated
based on the obtained results.

Keywords: non-model equation, symmetric equation, supersingular lines, two-dimensional integral equation, asymptotic
formula, arbitrary constants.

Mykapauma

Ake a3 chacnxoun 3apypum maTtemaTuKam 3aMOHM X031pa, K1 Jap MaBKen Unmin Tagbukn 3anéa gopag, wH
OMy3uW Ba pyws AOAaHU Myoaunaxou uHTerpanum Hamygu Bonteppa mebowag. Omysvwm WH ryHa
Myoaunaxou nHterpani, 6a 6ucép Macbanaxou ryHoryHu amanii oBapga MmepacoHad. XaMyyHUH Myoamnaxom
WHTerpanMn fFampu mogaenum cummeTpin aap usmMKaum HasapusiBiA, Ha3apusau anacTuKiA, Hasapuau MangoH
MexaHuKkau Ha3apusiBiA Ba Aurap camTxou dusmkanm matemaTtukin Tatouk mewasaHa. [ap 6aiHu myogunaxom
nHTerpanunm BonTeppa myogunan AyveHakaun WHTerpanuu favpumoaenuu CUMMeTpidi YoM Maxcycpo WLLFON
MeKyHaHa. Makcaau omy3uw Ba Tagkvky Maskyp, uH 6a gact oBapaaHu xanxou 6ucépliakna 6apon Mmyogunam
WHTerpanum pdydvyeHakanm cuMmmeTpum Hamyaum Bonteppa Hucbat 6a sike a3 tarmpébanHpgaxo cummeTtpin 60
COxaxou cynepcuHrynsapin mebowag. VIH4yHnH 60 xannu ymymnm xocuniyaa, kKu JOMMUXou UXTnépmpo gap 6ap
mMervpag, ry3opuwin macbanauv KaHopin HU3 Taakuk Kapaa LwyaaacT.
Nysopuwmn macsvana

Bo épun D pocTKyH4aun 3epmrHPO MLLIopaT MEKyHeM:

Dy={(x,y):—a<x<ao0<y<b}, Dy ={-a<x<o0,0<y<b} Dyf={o<x<
a,0 <y < b}, [, ={-a<x<a} r={0<y<b} I, =[-a<x<0],l,=[0<x<al].

Onrox T'y =1, Ul,.

Hap coxau D Myoaunau nHTerpanvm gydeHakav Hamyau 3epuHpo avaga mebapoem:

x y X y
K:(xy,t) K,(x,v,5) dt (K;(x,y,t5s)
(p(X,y) + jT(p(t,y')dt‘}‘ jT(p(X, S)dS + WJT(p(t’S)dS =
-X 0 —-X 0
= f(x, y). 1)

4ap WH 4o a = const > 1, B = const > 1,K,(x,y,t), K,(x,y,s),
Ks(x,y,t,5), f(x,y) — dyHkcuaxon Oedocunam popawyna 6yga, wmHYyHuH K;(0,0,t) # 0, K,(0,0,s) # 0,
K5(0,0,t,s) # 0, gap coxaw pocTkyH4yau gopawyaaum D mebowaHg,.

Xannu Myoaunaun uHTerpanuv fanpMMmogenuu gydeHakavm cummetpun (1) — po gap cuHdu dyHkcusaxoe
4yycTy4yy MeHamoeMm, ku dyHkeuam @(x.y) € C(D), ¢(0,0), 6a cudp 6Gapobap wasag, 60 cdopmynau
acUMMNUTOTUKUMN 3EPVIH:
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o(x,y) =oflx["1y"?], vy >a—1,
Y. > B —1 pap xosnaTtu (x,y) - (0,0). (2)

Oap myogunawu raipumogenuu unterpanum (1), dyHkeusixom gap sapo byga, 6ariHu xyg anokaMmaHg HecTaHg,.
Bo uctudbopga a3 Hatmyaxom §1.6, pgap [3], macvana oumg 6a é€dTaHn xannu Myoaunau uHTerpanum
Fanpumogenun gyveHakaum (1) oaapp,a MelaBsaz, 6a oMyxTaHu CI/ICTeMaI/I MyOoaMnaxou fFanpuMmoaenuun 3epuH:

P.(xy) — f 1(|t|3' (p1(ty) +‘Pz(t:Y))dt+f¥(P2(X s)ds —
K f
f |t|°‘f 3(X y 2 )((pl(t' s) + @ (t,5))ds = f(—x,y) 3)
x y
K ) ) )
016 + [0 (0, 63) + gae )it + [ D g, 305+
0 0
X y
d K;(x,v,t,
+ =] K909 gy 6,5) + (1)) ds = ). @
Bapobapuxon (1.6.3) B:; (1 .G.Aof) — PO Yamb Kapaa, XoCusn MeKyHeM:
y
(Pz (X' Y) + (pl (X' Y) + J S_BKZ (X' y' S) [‘-Pz (Xr S) + "pl (X, S)]dS = f(—X, Y) + f(X! Y)' (5)

0

ry3opuLLIXou HaBbaTUpo N4po MEKYHEM:
Y(xy) =91(xy) + 9.(xy), Fxy) =fl—xy)+f(xy).
Onrox myogunawv fanpu mogenuu (5) 6a Hamyam 3epuH goaa mellaBag:
y

Y(x,y)+ f sTPK, (%, y,s)¥(x,s)ds = F(x,y), (6)

0
Hap Tapadwm yann myogunau xocunwygau (6) dyHkeuam K,(0,0,s) - po Yamb Ba dapk kapga, 6apobapum
3EPUHPO XOCU MEKYHEM:
y y
Y(x,y)+ f s™PK,(0,0,9)¥(x,5)ds = F(x,y) — js‘B[K2 (x,v,s) —K;(0,0,8)]¥ (%, s)ds. (@)

0 0

Oap 6apobapun xocun kapgaw (7), ry3opuLLIxou 3epuHpo nctudona medapem:
KZ (Oiol S) = B(S),
y

Fi(x,y) = F(x,y) - f 5B, (x,y,5) — K»(0,0,8)]¥(x, s)ds . ®)

Oap nH xonat myoaunawm (7) YyHUH HaMyApo mervpag;
y

Y(x,y) + j sTPB(s)¥(x,s)ds = F1(x,y). 9
0
Xonatu B(0)<0.
burysop, gap myogunau fanpumoenuu dkdeHakau uHterpanum (9) B(0)<0, oHrox xannu myoaunau
(9), 60 épuu hopmynam 3epyH goaa Mellasag;

W(x,y) = exp[B0)wg(y) — W] c;(x) + F1(x,y) —
y

- [ e BOI@p@) — w5 + W) - WEGIF x BEs P (10)

0
hap WH 4o c¢;(x) — dyHkcuam uxtnépum Ty, Xannu uHterpanum Hamyam (10) gap xonaTe 4ow gopag, Ku
dyHkeusaun f(x,y) € C(D), f(x,0)=0, 60 padTopy aCUMMUTOTUKAN 3EPUH:
f(x,y) = o [exp (BOO)wp®) ) yslxl™|,  vs>a—1
Y+ >B—1 papxonatu y-—0. (11)
Kvmatu coyHkeuau F1(x,y) a3 Taceupu uHterpanuu (8), 6a udonau (10) rysowrta, Gapobapum 3epmHpo
XOCUIN MEKYHEM:
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y y
Y(x,y) +fs‘B[K2(x,y, s) — K,(0,0,s)|¥(x, s)ds—fs_BW(x,s)ds *

0 0
y

« [ exp [BO) (w05 @) = wps0)) + W (52) = WE Q] Bss,

* [KZ (X, 51, S)_KZ (010! S)]dsl = Y(X’ Y)! (12)

Aap VH Yo
y

Y(x,) = exp[BO)wg () - W] e () + f(—x,y) + fGx,y) — f exp[B(0)
0
—(0p() — wp(s)) + WE(s) — WE)](f(—x,5) + f(x,5))B(s)sPds. (13)

®yHkeuamn Haeu N, (x,y,s) BOpua Mecosem:
y

No'(%7,5) = sP[K,(x,3,5) — K2 (0,0,9)] + +57F f exp[B(0) (wp () — wg(s1)) +

+WP (s1) — WE()1B(s)s: P[K, (%, 51,5) — K5 (0,0, 5)]ds;,

OHrox Tacsupu nHterpanuu (12) Hamyam 3epuHpo mervpag;
y

Y(x,y) + f N, (%, v, 5)¥ (% 5)ds = Y(x,¥). (14)

0
Bburysop, sapon myoguna avHe K, (x,y,s) gap atpodum (x,y)=(0,0) wapTn 3epnHpo KaHOAT KyHOHaS;
|K,(x.y.s) —K;(0.0.s)| <H; -s°t-y°2, 0, >B—1, 0, > 0. (15)

60 gapHasapgowTun 6axoguxum (15) Ba Hobapobapum 3epuH
exp[|(B(0)[wp(y) — wp(s)] + WE(s) — Wy ())B(s)[] < IM],
6 = (O-l - B + 1):
6apou dyHkenan N,  (x.y.s) 6axoanmxun 3epUHPO XOCKIT MEKYHEM:
IN,'(x.y.5)| < H, - s(@1=B+D-1,
4ap WH Yo

_ o M(SUZ—B+1_YUZ—B+1))
H, = max|H; (y 2 4+ ey

Ba xaMuH Tapuk, 6ax04MxMx0oM SOPOX0M TakpopLlaBaHOapO XOCUIT MEKYHEM:
y
2.85-1

H,“s
IN,**(x.y.s)| < H,? 'f56_1516_1d51 < 5 (v® —s%),
5 ¥ y 518—1 58—1 2
IN,**(x.y.5)| < H,? J 56_17(58 —5,%)ds; < H,° 262 (v® =%,

s
s8-

1 3
IN**(xy.9)| < Hp* -2 (y® = s%),

1 4
IN,*“(x.y.s)| < H,° '3454 (y®—s%),...

it §8-1(y8 _ g8 n-1
IN,"*(x.y.9)| < Z H," (y )
n=1

(n— 1)1 601

Bo nctndoaa a3 6axoanxmxon 6ono, 6apon pesonseHTan myogunam (14) katopu MoxapaHTUM 3€PUHPO XOCUI
MEKYHEM:

[oe]

5-1

S
D H (8 - ) (16)
n=1
KaTtopu moxapaHTum (16) myTnak HasgukwasaHaa Mewwasag, arap dapkuati K, (x,y,s) — K, (0,0, s) waptn (15)
— PO KaHoaT KyHoHag,.
Bo épuun pesoneeHTa, 60 HaszapgowTu [3], Xannu myogunaw nHterpanum (14) 6a Hamyan 3epuH ngLio
mMerapgaa;

y
Y(x,y) =Yy — ?\f I, (x,y,5)Y(x s)ds. 17

7
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Xannu uHTerpanum Hamyagu (17) pap xonate 4ov gopapn, ku OyHKCUAU f(x,y) € C(D), f(x,0=0, 60
dopmynan acumnuToTrkum (11).
Oap Tacsupu nHterpanum (17) 6a youn dyHkensam ¥(x,y), (P(x,y) = @1 (x,¥) + @, (x,y)), KuMaTu oHpo 6a

Gapobapuu (17) rysoLuta XoCun MeKyHeMm:
y

P15, ¥) + @2(6y) = Y, y) — A f 5, (%, y,5)Y (x, 5)ds. (18)

0
A3 6apobapwuun uHterpanum (18) kumatn yHKenan @, (x,y) 60 épun dyHkeusam @, (x,y) — po meédem:
y

©2(%¥) = Y(x y) — A f LGy, )Y G )ds — 03 (x,Y) (19)

0
Knmatn dyHkemsam @, (x,y) - po a3 bapobapum (19) 6a (4) rysowTa, Gapon €dTaHn yHKCuaAn @, (X,y)
Myoaunam MHTerpanumn sskieHakam 3epUHpPo XOCUIT MEKYHEM:
y

P1(x,y) + f sTPKo (%Y, )1 (x, 5)ds = F2(x,y), (20)
’ F2(x,y) = f(x,y)+F3(x,y),

P = [ 117K, 6oy, 96, (O [~ exp (BO)wpr) - W) +
0
y x

+ f exp(B(0) wg(s) — Wf(s))l‘z(t, y, s)ds] — fltl‘“cl(t)dt *
0

0
y

* f K;(x,y,t,5) [exp(B(O)wB(s) — W,f(s))]ds —

0
y

y
ds
— f exp (B(O)mg(sl) — Wf(sl)) I,(ts,s.)ds; J K;(x,y,t,5) 8 +
0 S1

+Eq.(x,y),
X y
Ea(x,y) = j Jt]=9K, (x, y, Ddt I j BO©@p») -0 NHWIE-WR) .
0 0

y

(f(t,s) + f(—t, s))%ds — (f(t,s) + f(—t,s)) + f I, (ty,s) *

0
y

* (f(t,s) + f(—t,s))ds — j e(_B(O)wB(Sl)_WE(Sl)) (f(t,s1) + f(—t,51))*

0
y

B(s;
. %dﬁ [ ey, Dexp®@wy(s) - Wi s2)ds] -

S1
y

_J|t|_“dtj Ks(xy,t,8) (f(t,s) + f(-t, S))§+
0

0
X y

+ f It~ dt j exp (—B(O)wg(sl) + Wf(sl))(f(t, s;) +

0 0
y

+f(—t,51)) % ds; J exp (B(O)ms(s) - W]f (s)) K;(x,y,t5) S—; +

S1
X y

+f|t|'°‘dtf L, (t s, s1) [f(t,s1) +f(—t,s1) ]dsy *

0
y X y

ds
. fK3(x,y,t,s)S—B—fltl'“dtfFz(t,s,sl)exp(B(O)wB(sl) _
0

sq 0

8
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y
—WE (s,))ds, f exp (W (s) = B0)wy(s,) ) (f(t, 5,) + f(—t,5,)) *

S1

y
B(s,)ds ds
*¢IK3(x,y,t,s)—B.
S
S2
Arap dyHkeuan f(x,y) € C(D), £(0,0) = 0 wasaa, 60 padTopy acumnuToTUKMM (11), 4ap TacBMPU MHTErpanum
(12), ¢;(x) € C(T), c,(0) = 0 wasaa, 60 padTOPN ACUMMUTOTUKAMN 3EPUH:

s, B

c,(xX)=o[|x|¥5], ys >a—1. XaHromu x—0, (21)

OHrox Tapadu poctu myoaunau nHterpanumn sikieHakam (20), Hucbat 6a xapay Tafmpébanpaxo 6edocuna
MelLaBag.

Mac macvana ong 6a édpraHn xannu Myoaunaw uHterpanuu (1), oBapaa mewasa, 6a omysuwm
Myoaunam UHTerpanum sikieHakam Hamyam Bonteppa 60 xatTu cynepcuHrynapii, 60 nctudpoaga a3z tagkmkotu
6ono, xannu myogunam (20) — po meébem.

y
(pl (X' Y) = Z(X, Y) - }\f l-‘2 (X, Y. S)Z(X, S)dS, (22)
0

aap WH 4o
y
Z(x,y) = exp[B(0)wy (y) — Wf ()] &1 () + F2(x,y) — j exp[ B(0) (wg(y) — wg(s))
0
+W£ (s) — W]f (V)]F?(x,5)B(s)sPds, c;(x) — dyHKcman nxtmépum T,

Ba xamuH Tapuk, xannu myogunav nHterpanum sikdeHakam (20) — po aap cuHdu dyHKeusxoe mekobem,
kn ¢,(0,y) =0 waeag, a3 xamuH cabab gap 6apobapum (22) tanad mekyHem, kn c;(0) =0 60 padTopu
acMMnNUTOTUKMK (21).

Xannu Hamyau (22) pap xonaTte Yot gopaa, ku dyHkeuam  f(x,y) € C(D),f(0,0) = 0, 60 padpTopu
acumnutoTukmmn (11).

Hap Tacsupu nHterpanum (20) 6a 4you kumaTtn dpyHkenan Z(x,y) kKMmaTn OHpo rysowTa, 6aba a3 sk4aHz
TaFMPOT XOCUIT MEKYHEM:

©1(x,y) = exp[B(0)wp(y) — WE (1)] €1 (x) — ¢, (x) *
y

. j L, (v, $)[B(0) wg(s) — WE)Ids + f(x,y) + F*(x,y) —
0

y
_ f o[BO(0p)-0p)+WhO-WE®)] g )5-Br(x, 5)ds —
0

y
—f exp[B(0) (mB(y) — ooB(s)) + Wf(s) — Wf(y)]B(s)s_BF3(x, s)ds
0

y y y
- f L, Gy, ), s)ds — f (v, $)F3(x, s)ds + f B(sy)s,® *
0 0 y 0

B
« eWp s -BOwp(sDf(y s Yds, f exp(B(0)wg(s) —W,E ()L (x,y,s)ds +

y o
+ [ exp (WEG51) — B (1)) B s, P (s 5,)ds,
0
y
* f exp(B(0)wg(s) — Wg (s)HhL(x,y,s)ds = TIB(O)‘B[C1 ), fx, y)]. (23)

S1
KumaTtun édprawynam dyHkeramn ¢, (x,y) — po a3 6bapobapun (23) 6a 6apobapun (19) rysowwTta, KumaTu
dyHKeHaAn @, (x,y) — po Meébem:
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(%) = Y(xy) — A f L%y, 8)Y (% y)ds — Ty OP[e, (%), f(x,y)] =

0
= T, P [c, (), f(x, )], (24)
Taceupu uHTerpanum (23) Ba (24) HasgukwasangaaHa, arap dpyHkensn f(x,y) € C(D), f(0,0) = 0 wasag
Ba padpTopu OH a3 pyu oopmyrnam acumnutoTukum (11) myansiH kapga wasag.
Hap acocu myxokmmapoHuxou Oorou 6a xynnocae omMagem, KM Xxannu myoaurnau mHterpanmum (1)
xaHromu B(0)<0 60 épumn chopmynam 3epuH goAa MellaBag;:

TP e, ), (x,)], xanromu (x,y) € Do*

xX,y) = .
) {TZB(O)'B[Cl(X),f(X, y)], xauromu (x,y) € Dy~
Ba xaMuH TapukK, MyXxOKMMapoH1M 3epyH 4O JOpaa:

Teopemam 1. burysop, gap myogunawv fanpm mogenum uHterpanun (1), a = const > 1, f = const > 1,
B(0)<0, cdhapkusitn dyHkcusaxom Hamyan K, (x,y,s) — K,(0,0,s) gap atpodwm xattn (x,y)=(0,0) 6a cucpp mawn
KyHand, 60 padptopu acumnutotukmm (15). Ba fanp a3 uH chapa mekyHeM, ku f(x,y) € C(D), f(0,0) =0, Go
padtopn acumnutoTkn (11). OHrox myoaunauw uHterpanum (1) gap cuHdm C(D), oap nbTmaou cuctemamu
KoopauHatin 6a cudcdp mamn kapga, gopou xan mebowan Ba xannu ymymmum édprawyga, Sk gyHKCUsu
nxtnépupo gap 6ap mermpag Ba 60 épun (25),( 24),(23), poga mewasag, kKM gap UH 40 ¢ (x) — PyHKCUsK
nxTnépun Hyktam I', mebowag, nH4yHuH c;(0) = 0 60 padpTopn acumnuToTUKUK (21).

Kang kapgaH 6a mMaBpug acT, KM XaHroMy MYpo LWyAaHu wapTxou Teopemaun 1. xannm Hamygm (25)
[opown XxocuaTn 3epyH mebowaga;

(25)

[exp (~B(0)wg (1)) @ Wy=0 = [(T7 ey (0, 16 yIDYP O]y == €4 (0). (26)

Mac, xocuATn (26) 6a MO UMKOHUAT Meamxag, kn 6apou myoamnau (1) rysopulin macbanau KaHopum 3eprHpo
anpa 6apoewm:

Macbanau R1. Tana6 kapga mewasag, K1 Xannu Mmyogunam niterpanuu (1) a3 cuHgm gpyHkemsin C(D),
xaHromu B(0)<0 édpta waeag, a3 pyv LwapTu KaHOPUM 3EPUH:

[exp (~B(0)wg 1)) @(xM)]y=0 = A*(9), (27)

4ap uH 4o A%*(x) — oyHKCcHaun gogawygan Hykram T,.

Xannu macbvanau R1. Burysop, wapTtxou Teopeman 1. nypo wasaHa.

Bbo nctugopa a3 xocuatn (26) Ba waptu Macbanam kaHopun R1, a3 TacBupu nHterpanum (23) xocun
MEKYHEM:

[ Ky (x,0,
[exp (_B(O)(DB(Y)) P Y)]y=0 =1 () — j%%(t)dt = t*(x),
0ap VH 4o °
o —_ gja K (x,y,t)
() = A%(x) — [exp (~B(0)wp(y) ) f(x, Y] j [ g () + -t y)exp (-BOw()) de

y=0
Ba xaumH Tapuk, 6apoun édTaHn dyHKCUAK I/IXTVIepI/IM ¢, (x) Myoaunam uHTerpanum sikieHakam 3epuHpO XOCWUI
MEKyHeM:

ax) - jwcl(t)dt = 1*(x). (28)

[t]«
Bo HasapgowTy Hatuyamxou xocunwygau Gono xannu Myoaunan vHTerpanuu sikieHakaum (28) 6o épum

dopmynau 3epvH goaa Mellasag;
X

(%) = 0%(x) — AJ [ (t,s)0%(t)dt, (29)

0
0%(x) — Aj I3 (t,5)0*(D)dt = T“(cz,r“(x)),
0
aap VH 4o

0°(x) = exp(A1 (0)0re () — WE()) ¢ +7%(x) — f exp[A; (0) (@ () —

10



[TonurexHnueckuii BeCTHUK. Cepust UnaTemtext. MaHOBanmu. MuBecturmu. Ne 3 (71) 2025

—wq (D) + WED) — WE)] 2 (),

t o
C, — ZouMUM UXTHEpHCT, A;(X) = —AK). .
Kumaru gyHkcusin HoMabiaymu ¢4 (X) 60 épun GopMynian 3epuH 10/1a MEIIaBal:
() = T“(CZ,T“(X)). Kumaru épramyman ynkeusu ¢;(x) — po 6a xawm ymymun (25) rysomra, XaJuid
Machanan Rj— po XOCHI MEKyHEM:
TB(O)‘B[T“(CZ,T“(X)), f(x,y)], xanromn (x,y) € Do*

exy) =1 -
TZB(O)‘B[T“(CZ,T“(X)),f(x, y)],xaHI‘OMH(X, y) € Dy~

(30)
Teopemawn 1. burysop, gap myogunav fampy Moaenun cummeTpumn mHterpanumn (1) dyHkemau f(x,y)
LIapTxon Teopemam 1 - po KaHoaT KyHoHaz, Xyayav 3epuH masyya 6owan,

lim [exp (~B(0)wp(») ) fGx, )] = ().
fanp a3 wH, burysop dapkustn K;(x,s) — K;(0,s) gap atpodm xattm x=0 wapTn 3epuHpo kaHoat
KyHOHan:
IK1(x,5) =K1 (0,9)] < of|t]*],  ys>a—-1.

Oxrox macvanau R, gopowu xan 6yaa, 6o épum cbopmynau (30) goga mewasag.
Xynoca
Ycynxou gap 6ono Tagkuklyna Ba HaTu4axou xocunwygapo 6a nHobat rupudpTa, rydotaH MymMKnH acT,
kn Gapoum MuHOabO ByCbaTAMXUWM Hasapuamn Myoaunaxoum WHTerpanuu favpumogenun AyyYeHaka Ba
BucépyeHakan cummeTpun Hamyam Bonteppa 60 xaTxon CUHIyNsapin Ba CynepCcuHrynsapi, nH4yHnH 6apow gurap
Macbanaxou ryHoryHu amani uctudoga 6ypaaH mymkuH act. bo guaa 6apomagaHn myoamnam FavipuMmogenum
WHTErpanum cummeTpumn Hamyau BonTteppa - ynHen agytom 60 xyaoyoxov TaFmmpédangan cummeTpid, 6a mycon
Ba Macbanaxou dasoun H1cbat 6a TMp CUMMETPUM Ha3apusamn aNacTuKiA oBapAa mepacoHag,.
My appus: Xyweaxmzooa M. — H.u.¢.-M., Myounu deKar oud ba uAMU PaKyAmemu MexanuKaio Mamemamuxau DoHUwm20x U
Muaruu JII0Y uKucmon.
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YK 581:53

NABOPATOPHbIE UCCNEOOBAHUA BO3OEUCTBUA CBEPXBbICOKOYACTOTHOIO
N3NY4YEHNA HA MOP®OJIOM'MYECKUE NMAPAMETPbI CEMAH NWEHULIbI COPTA "HABPY3"
M.WU. Conuxosa’, U.A. Kypauna', T.A. Xogxasona®, A.T. XonxaeB®
"HauponansHsiii Mccnenosarensekuii ToMckumii TrOCYJapCTBEHHBIM YHUBEPCUTET

*Ta/KMKCKUIl HALMOHANBHBIH YHUBEPCUTET

B nmanno#t crarbe mpencraeieHa obOpaboTka cemsH mmeHunsl CBY B tedenue 5, 20, 40 u 60 cexyHn ¢ ManoH, cpemHed H
OOJIBIIION MOITHOCTSIMHU. DKCIIEPUMEHT OBUI IIPOBE/CH B JTa00OPAaTOPHBIX yCIOoBHIX. CeMeHa MOMENIaInch B TEPMOCTAT IPH TeMIIeparype
20°C. OO6xyueHHe pacTeHUH CBEPXBBICOKOYACTOTHBIM H3IYYEHHEM BO3/EHCTBYET Ha CTHUMYJALUIO POCTa, SHEPTUIO IpOpacTaHus,
BCXOXKECTh M, KaK CJIEICTBUE, HA KauyecTBO ceMsH. PaccMoTrpensl mapamerps! BiausHus CBY Ha sHepruio mpopacTaHus M BCXOXKECTh
MIIEHUIBL. Pe3ynbraTel HccnenoBanuii mokasany, 4to 06padoTka ManeiMu fo3amMu CBY BiHseT Ha CKOPOCTh NPOPACTaHUS U MIPUBOAUT K
VIAYYIICHUIO BCXOXKECTH CeMsH, a OoJbllias 032 OKa3biBaeT HeraTWBHbIH 3 ¢exr. Jloka3aHo, 4To 00pabOTKAa CEeMSIH IMIICHHIBI C
nomoinsio CBY npy manoif mo3e BeeT K yBEIMUCHUIO SHEPIHU IpOpacTaHus W BexokecTH. OLEHMBaHWE SHEPrHH IIPOpPAcTaHUs U
KHU3HECIIOCOOHOCTH CEMSTH BBIIONHSIOCH IO TECTY JTab0paTOpHOI SHEPT U POPACTAHUS M BCXOXKECTH.
HUccnenoBanns copra mmreHuipl "HaBpys" HO3BONSIOT NPEAINIONOXUTH, YTO CTUMYIDILHS SJICKTPOMArHUTHBIM H3ITyYEHHEM MOXKET
MIOJIOXKUTEIBHO BIUATE Ha MOPQOIOTHYECKUE XapaKTePHCTUKH pacTeHWi. L[enpio MPOBOAMMOTO HCCIICNOBAHUS SIBISETCS H3ydCHHE
JIEUCTBUSI MUKPOBOIHOBOTO M3TyYCHHUSI HA SHEPTHIO MIPOPACTAHHS, OOLIYI0 BCXOXKECTU U MOP(HOIOTrHIeCcKHe CBONCTB CEMsH MIICHUNA B
n1a00paTopuy B 3aBUCUMOCTH OT BpEMEHH 00paOOTKH U MOIITHOCTH.

Knioueswie cnosa: CBU-uznyuenue, nuienuya, cemend, dHepeus NPOPACmMAanusl, 6CX0NHCECb.

TAOKUKOTU NABOPATOP Ol BA TALCUPU HYPOUXUWN BANAHOWWAOAT BA
NMAPAMETPXOU MOP®ONOINMnN TYXMU rAHOYMU HABBU "HABPY3"
M.U. ConuxoBa, U.A. Kyp3uHa, T.A. Xoya3opna, A.T. XoyaeB

Jlap uH Makoja KOpKapAW TyXMH TFaHZyMH HypAuUXuH Oanmanammanar xap aasomu 5, 20, 40 Ba 60 conmst 60 KyBBau XypxH,
MHEHa Ba KaJOH IEMIHMXOJ Kapaa MemraBajn. O3MOMII Jap LIAPOHMTH Jaboparopus ry3apoHHIa Iryn. TyXMHXO Iap TepMoCTar jaap
xapopatu 20°C qoiirup kapna Iynasja. PaBiiaHud pacTaHHXO 00 HypIUXUM OaidaHmmmIarT 0a XaBaCMaHIKYHHH a(30UIL, SHEPTHIA
ag3omm, Ba jap Harnda Oa cudaTté TyXMXO Tabcup MepacoHax. I[lapameTpxon Hypauxuu GanaHAMMANAT 6a SHEPTUSIHM HAIIbYHAMO Ba
HalTbyHaMOU TaHAyM Oappacii Kapia MemaBaHA. HaTmyaxom TaxKWKOT HUIIOH JOAAHJ, KU KOPKapAW BOAU XypAau 0a HypAUXUH
GamaHAMNANAT CypbaTH HalIbyHaMO TabCHP MepacoHas] Ba 0a OexTap HIymaHHW HAIIbyHAMOH TyXMi OBapia MEpacoHaJ Ba BOSH KallOH
TabCUpPH MaH(Q@ MepacoHal. KOpKapAW TyXMH TaHAyM 00 MUKIOpH KaMm MCOOT ImyrmaacT, ku 0a ad30WIIN SHEPTUsSd HAIIbYHAMO Ba
HaITbyHaMO OBapja MepacoHan. Ap3&0uK >HeprusH HallbyHaMO Ba KOOMIHATH TyXM#l a3 CaHUUIIHN SHEPTHAU J1a00paToOpHy HAIIbYHAMO
Ba HalllbyHAMO T'y3apoHHIa myd. Harudaxow map 4apa€Hu TaIKHKOTH TadypHOaBd Jap HaBbH raHaymu “‘HaBp§3” Oa mact oBapmamryna
UMKOH MEIMXaHJ, KM SXTHMOIUATH UCTU(OIAN MHUKJIOPH XaBaCMaHIKyHaHAAW PAJUaTCHSIH SJIEKTPOMAarHUTpo Oapou (abon KapaaHu
paBaHaXou MopdoIori nembuHi KyHaH. Makcaau TaaKMKOTH Ty3apOHUJANIy[a OMY3UIIH TabCHPH PAIMaTCHSIN MUKPOBOJHOBKa 0a
SHEPIrHsU Ca03MII, HAIIBYHAMOHM YMYMIl Ba XOCHSTXOM MOP(OJOrHM TyXMXO MeOolaa raHayMm aap Jaboparopus BobOacta 06a BaKTH
KOpKapJ Ba KyApar.

Kanuoeosrcaxo: nypouxuu 6anranowuooam, 2aHoym, myxm, dHepeusu agsouut, aghaouul.

LABORATORY STUDY OF THE EFFECTS OF ULTRAHIGH FREQUENCY RADIATION ON THE
MORPHOLOGICAL PARAMETERS OF WHEAT SEEDS OF THE "NAVRUZ" VARIETY
M.I. Salikhova, I.A. Kurzina, T.A. Khojazoda, A.T. Khojaev

This article presents microwave wheat seed treatment for 5, 20, 40 and 60 seconds with low, medium and high power. The
experiment was conducted in a laboratory setting. The seeds were placed in a thermostat at 20 °C. Irradiation of plants with ultrahigh
frequency radiation affects growth stimulation, germination energy, germination and, as a result, seed quality. The parameters of the
microwave effect on germination energy and wheat germination are considered. The research results have shown that treatment with
small doses of microwave affects the germination rate and leads to an improvement in seed germination, while a large dose has a
negative effect. It has been proven that microwave treatment of wheat seeds at a low dose leads to an increase in germination energy and
germination. The assessment of germination energy and seed viability was performed using the laboratory germination and germination
energy test. The results obtained during experimental studies on the «Navruz» wheat variety suggest the possibility of using stimulating
doses of electromagnetic radiation to activate morphological processes. The purpose of the study is to study the effect of microwave
radiation on germination energy, total germination and morphological properties of wheat seeds in the laboratory, depending on the
processing time and power.

Keywords: microwave radiation, wheat, seeds, germination energy, germination.

BBepgeHue

B pamkax gaHHoro uccregoBaHust 6bI10 YCTaHOBMEHO, YTO MPUMEHEHWE MWKPOBOSHOBOMO M3My4YeHus
cTumynupyet 6onee ObiICTpoe pasBUTME U POCT POCTKOB, a Takke MNOBbILAET MPOLEHT BCXOXECTU 3epHa.
OdbdhekT BO3AENCTBMA MUKPOBOIH 3(PEKTMBHO NPUMEHSETCA ANA MHTEeHcudmkauum npouecca npopacTtaHus
ceMsH. TpaaMuMoHHOE BeeHNEe CerbCKOro X03sncTBa, C NPYMEHEeHNeM yaoOpeHnii N arpoXMMmMKaToB, XOTb U
HeCET MnoTeHuManbHbI Bped OKpyXawwen cpege, AOMNOMHAeTcs uandeckumn meTogamu, Hanpumep,
MCMNONb30BaHWEM Na3epoB unu nanyyeHve. drusndeckme metoapl 06paboTkn cunTaTca OgHUMU U3 Hambornee
6e3onacHbix Tpebyembin Ana yNydWeHUs NpopacTaHusa CeMsiH U CTUMYNSAUMM pocTa pacTeHui, bnarogaps mx
MPOLLEHYIO BO3OEWCTBUIO Ha npupody. Puanyeckne BO3OEWNCTBUS MOryT ObiTb  UCMOMb30BaHbl  Ans
NONOXUTENbHOIO BAUSHUS HA PacTeHWs!, HEe OKa3blBasi HEraTUBHOIO BO3AENCTBMS Ha 9KOMNOIMIO0.

13



[Tonurexunuecknii BeCTHUK. Cepust Unremnext. ManoBamu. MuBectuium. Ne 3 (71) 2025

Cpeam umsnyecknx akTopoB, MPUMEHSEMbIX B HACTOSALWMI BpeMs A5s 06paboTkn cemsiH, BblaensoT
3MEKTPOMAarHuTHbIE BOJHbI, BKMOYas ynbTpaduoneToBoe U MUKPOBOITHOBOE U3NyYeHne, ynbTpasByk, nasepbl U
noHmaunpyrowee mnsnydyenne. MukposonHbsl (MB) npegcrtaBnsioT cobori HEMOHM3UPYOLLEE 3MEKTPOMarHUTHoe
n3nyyeHne B amanasoHe Bbicokux YactoT oT 300 mry go 300 rry ¢ gnvHon BonHbl oT 1 M go 1 mMm. OHu
MOrnoLaTCa Ha MOJEKYNSPHOM YPOBHE, Bbi3blBasi BUOPALIMOHHYIO SHEPIMIO UMK Tenso, a Takke oKasbiBas
fbuonoruyeckoe BosgencTemne. CornacHo uccrneaoBaHUAM, MUKPOBOIMHbI CNOCOBHbI OkasbiBaTb AOMrOCPOYHOE
BO3J€eNCTBME Ha 340poBbe. M3-3a OTCYTCTBUSA YETKONO MOHMMAaHUS MexXaHu3ma BO34eNCTBUS MUKPOBOJSTHOBbIX
paguo4actoT Ha Ouonorvyeckne CcucCTeMmbl, BbISIBEHWE U OLeHka OBuonornyeckux 3pdeKToB MUKPOBOSH
npeactaBnann cobon CNOXHY0 W MNpOTMBOpPeYMBYO 3agadvy. B 6rnoduanke M MHXEHEpHbIX Haykax
pacnpocTpaHeHO MHEHWE, YTO MUKPOBOJHOBbLIE MONS He CNOCOBOHbI Bbi3biBaTb Buonornyeckme apdekTbl, Kpome
Tex, KoTopble 06ycrnoBneHbl Harpesom [1].

O6pabotka cemssH — 91O Owuomnornyeckne, uandeckne Un XUMUYECKME areHTbl U MeTOAbI,
NpMMeHseMble K cemMeHam pfns obecneyeHus 3awuTbl W yNydlWeHWs CO3L4aHWst 340POBbIX  KyMbTyp.
MpenmyLiecTBa 06paboTkn CEMSH — 3TO NOBLILLEHHAsS BCXOXECTb, PABHOMEPHOE NOsiBNIEHMEe BCXOAO0B, 3aluta
CEMSH 1NN paccagpbl OT paHHUX BonesHen 1 HacekoMbIX-BpeauTenen, yrnyylleHme BCXOXKECTU U pocTa ypoxasi.
AHTPOMOreHHbIE M3MEHEHMST MOYBbI, BOAbl M aTMocdepbl U3-3a WUCMOMb30BaHWUS PasfUYHbIX XUMUYECKMX
[o6aBoK AN NOBbIWEHNS MPOAYKTUBHOCTM pacTEHU NPUBENW K MOWCKY anbTepHaTUBHbIX NyTen. besonacHble
METOAbl MOBLILEHUS YPOXAMHOCTM BKIHOYAKOT pa3yMHOE UCMOMNb30BaHNE XMMMKATOB N 3aMEHY HEKOTOpPbIX U3
HUX COOTBETCTBYKOLMMU usnyeckumm obpaboTkamn, a WUMEHHO: KMeTKM MOABEeprawTCa BO3OENCTBUIO
pasnu4yHbIX BUOOB 3Heprum bnarogaps unsnyeckum goaktopam, TakuM Kak MarHUTHbIE NOfs, raMMa-uanyyeHue,
aneKkTpuyeckne nong, nasepHoe nsnyveHue, ynotpassyk u CBY. 310 cBoero poga aHepretudeckas obpaboTtka,
KoTOopas CTUMynupyet epMeHTbl M Apyrme OuoxXumuydeckne peakuun, cnocobCTByOLIME CKOpenLiemy
npopacTaHuio cemsiH. [pMBHeCEeHHasi 3HepPrusi NOrnoLaeTcsa KNeTkaMmy B pa3nmyHbix Monekynax. [lornouweHHas
aHeprns MoxeT ObiTb npeobpas3oBaHa B Apyron BWA 3Heprun (Cckopee BCEro, XMMMWUYECKUA) M 3aTeMm
ucrnonb3oBaHa ANS ycKopeHust meTabonuama cemsaH. B nocnegHue Bpemsi ucnosnb3oBaHWe (OU3NYECKMX
METOAOB ANsl CTUMYMSAUMM poCTa pacTeHUM CTaHOBMTCA Bce Oonee MonynsapHbIM B CBA3W C UX MEHbLUUM
BpeOHbIM BO3[ENCTBME Ha OKpyxawlyw cpedy. B gaHHOW cTaTbe pacCcMOTpeHbl pasnuuHble Buabl
aHepreTuyeckon obpaboTkM, @ MMEHHO MarHWTHOE Mnone, raMMa-obny4yeHue, aneKkTpudeckoe nore, nasepHoe
obnyyeHune, 3BykoBasi aHeprus, uenebHass aHeprus, CBETOBasi W TEMMOBasd 3HeEpPrus Ans npopacTaHus,
YPOXaMHOCTb CEMSIH U Ka4yeCTBO CENIbCKOXO3SMCTBEHHbIX UM MIIO4OOBOLLUHbLIX KynbTyp. dusnyeckme metonpl
06paboTkn cemsAH — 3TO WMHHOBALMOHHas obnacTb uccnegoBaHWi, KOTOpasi MNOBbIWAET YPOXaNHOCTb
CENbCKOXO3ANCTBEHHBIX KYNbTyp. HECMOTps Ha TO, YTO pacTeHust pearnpyloT Ha uandeckyto 06paboTky, oHa
ewe He Oblna B MOMHOW Mepe UCMonb3oBaHa B MPOMbIWMEHHbIX MacwTabax. B TeuyeHue nocnegHux OBYX
pecatuneTnn  ObinM  NPeanpuHATBHl  3HAYUTENbHbIE  YCUNMSA  ONS MOBbIWEHUA  YpOoXamHOCTM 3a  c4yeT
npeanoceBHbIX 06pabOoTOK.

TennoBass obpaboTka — 9TO anbTepHaTMBHble U3NYECKUE METOAbI BMECTO  XMMMUYECKMX,
No3BOMSOWNE YMEHBLLUUTL KONMMYECTBO TPUOKOB, MEPEHOCUMbIX CEMEHaMU, W, criefoBaTernbHO, YBENUYUTb
MPOLEHT BCXOXECTU CeMsiH. fBHOe BNWSIHME BbLICOKOW TemnepaTypbl Ha o6pa3oBaHue Mbiblbl U
npopacTaHuenbibLEBbIX3epeHOyAeTMMETb00NbLIOE3HAYEHEANANPOLECCAaBHECEHUS yaobpeHui n
3aBA3bIBaHMSA MIIOLOB Ha YYBCTBUTESIbHbIX K MOFOAHBbIM YCIMOBUSAM KynbTypax B Oyayliem. 3konorudeckue
U3MEHEHNsT MMEKT BaXKHble MOCMEACTBMS, Kak MONOXWUTENbHblE, Tak W OTpuuaTenbHble, Ana Oyaywen
YPOXXaNHOCTM M MNPOM3BOACTBA CEMNbCKOXO3ANCTBEHHbIX KynbTyp. HecmoTps Ha TO, 4TtO coobuanocb 06
YNYYLIEHUN YPOXXANHOCTU Grarogaps NPMMEHEHUIO 3TOM TEXHOSOMMN B HECKONbKMX KynbTypax, (OU3n4eckme u
OroxmMMmnyeckme MexaHu3Mmbl, C MOMOLLBI KOTOPbIX 3MEKTPUYECKUA CTUMYN BRMSET Ha YypOXaWHOCTb, eLle
npeacTout 4eTko noHATb. Kpome Toro, cyuiectsyeT Heo6xoaMMOCTb B pa3paboTke NpPOCTOro M SKOHOMUYECKM
3(hEeKTUBHOIO  YCTPOMCTBA, MNO3BOJSIAOLLErO  MOMYNSApU3NpoOBaTb  TEXHOMOMMO AN 9dEKTUBHOIO
ncnonb3oBaHus [2].

B cOBpeMEHHOW XMN3HN 3NEKTPOMAarHUTHbIE MOJS, BO3HUKAIOLWME MU3-3a SNEKTPOMArHUTHOIO U3IyYeHus,
CTaHOBATCS BCe Oonee pacnpoCTpaHeHHbIMW, OKa3blBasi Kak HeratMBHOE, TaK W MOMOXWUTENbHOE BIIUSHUE.
®dusnyeckme akTopbl Bbi3BaNM OONbLUOW WHTEpPEC Yy uccrnegoBaTernen u3 pasHbiXx obnacTten, BKO4as
arpapHyto Hayky.

OpHako Hawe noHMMaHue BnuSHUSA OU3NYecKMx (akTopoB Ha 3IKOMU3NOMOrMYecKne nokasarenm
pacTeHuUn B HEONTUMAIIbHbIX YCITOBUSX OrpaHMYeHo0. HecMoTps Ha 3TO, eCTb MPU3HaKM TOro, YTo hmanyeckme
(PaKkTopbl MOTYT MOBBLICUTbL YPOXAMHOCTb CEITbCKOXO3AWCTBEHHbBIX KyNbTyp 3a CYET MOBbIWEHUS] BCXOXECTU
CEMSH, MUTaHUSA pPacTEeHMI, TOYHOro 3emnegenusi, 3EKTUBHOCTM BOAOMOSB30BAHMSA, TMAPONPOBOAHOCTM
KOPHEN, MOrnoWeHnsa BOAbl PACTEHUAMM, aHTMOKCUOAHTHOM 3awuTbl, 60pbbbl C BpeguTenamu, nepegayu
CUrHanoB O CTpPEecce M ropMoHanbHbIX BO3AENCTBMI. B 3TOM 0630pe ocBelaeTcs npakTuyeckoe npMMeHeHne
u3MYeckMx BO3OENCTBUN ONs YBENWYEHMSI NMPOWM3BOACTBA pacTUTENbHOW OuomMacchbl MyTEM BbISICHEHMS
OCHOBHbIX MEXaHW3MOB, Yy4acTBYIOLLMX B NpopacTaHuWM CeMmsH, POCTE pacTeHui, BOOHOM OarnaHce, noToke
MOHOB, (DOTOCMHTE3E N AaHTUOKCUAAHTHON 3aLuuTe.

CornacHo nuTtepartype nepcnekTuBbl UCMOMNb30BaHMUA PU3NYECKUX (PAKTOPOB B YCTOMYUMBOM CEMbCKOM
X03§MCTBE M WX NOTEHUMan ANsi CHWKEHWUS TPaaWLUMOHHOW Harpy3km Ha CenbCKoe XO3SNCTBO, CBA3AaHHOW C
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npobnemamm npoOoBONIbLCTBEHHOM 6Ge3onacHocTn. Mup cTankmBaeTcs C  CepbesHbiMM  npobremamu,
NMPOUCXOAALLMMM 3KOFIOrMYECKUMU YCITOBUSIMU, CBA3AHHbI C rrobanbHbIMU M3MeHeHuaMu knuvarta. Ha done
pocTa YMCMEHHOCTW HaceneHusl U yBENWYEeHMs1 CMpoca Ha MPOAOBOMbCTBME, BOAY, XWMbE W SHEPIruio 3Tu
npobnembl NpuobpeTatoT elle B6ornee CNOXHbIN U MHOTOrPaHHbIN xapakTep. HagexHoe obecneyeHne NocTaBoK
NPOOOBOMbCTBMSA U 3HEPIMM CTAHOBWUTCS KIHOYEBbIM YCITOBMEM 3KOHOMWYECKOrO Pas3BUTUS U YCTOMYMBOIO
pocTa. mobanbHaa yrpo3a NpPoaoBOMbCTBEHHOW 6e30MacHOCTM OCOBEHHO OCTPO MPOSIBRSIETCA B CTpaHax C
ObICTPbIM MNPUPOCTOM HACENEHUA U TSHKEMbIMUA  KIMMMaTUYECKMMU  YCINOBUSIMM, BKIMOYasi IKCTpeManbHble
TemnepaTypbl U HWU3KOE KONMUYECTBO OCAAKOB, OrpaHMYMBAlOLLMX CEebCKOXO3ANCTBEHHOE MPOU3BOACTBO.
Mommmo aToro, HexsaTka HEBO30OHOBMSIEMbIX PECYpPCOB, TakKMX Kak MpecHass BOAa, a Takke HuU3Koe
nnogopoane MnoYB AN CEnbCKOro XO3SIMCTBA SIBNSAOTCH OCHOBHBbIMU MPUYUHHBIMKU (bakTopamMmn yxyaleHus
NPOAOBOMbLCTBEHHOM cuTyauun. MV3meHeHne knumata euwe 6onblwe ycyrybnser npoaoBONbCTBEHHYHO
6Ge3onacHoCTb, cokpallasi NPoAOIHKUTENbHOCTb BereTauumoHHoro nepuoga. MNo3Tomy CenbCKOXO3AWCTBEHHbIN
CEKTOp OOMMKEH adanTupoBaTh M BHeAPsTb 6e3onacHble TEXHOMOMMKM, Takne Kak afiekTpOMarHnTHbIe nonsi, Ans
3(PPEKTUBHOIO yBENNYEHNS MPOM3BOACTBA MNPOAYKTOB NWUTaHUs. HenpaBunbHOe ynpaBneHuMe MocTaBKamMu
NpPOOOBONbCTBUSA MPUBOAMT K HEXBATKE NPOAOBOSNBLCTBUS U PUCKaM OTXOAOB.

MHOXECTBO Hay4HbIX WCCRegoBaHWA OblNM MOCBSILLEHbI U3YYEHUIO BIWSHUS 3NEKTPOMarHUMTHOro
N3MNy4YeHnsi, ero CyLLeCTBEHHOrO BO34ENCTBMS Ha KU3HECNOCOOHOCTb CeMsiH, MPOLECChl MPopacTaHns u pocta
pacTeHWA, OYUCTKY CTOYHbIX BOA AMs OpOLIEeHUs, (OTOCUHTE3, MUHEepanbHOe nuUTaHue, 3awuty OoT
nuTaTenbHbIX BewecTB n 6opbby ¢ Bpeautenamun. B 1o Bpemsi, kak aNeKTpPOMarHMTHOE M3ryyYyeHue, ocCobeHHo
CBETOBOE, UMEET BaXKHOE 3HaYeHue AN poCTa PaCTEeHWUN, MOCKOSbKY OHO CIYXWUT UCTOYHWKOM NUTaHWUS ONs
¢doTOoCMHTE3a M BNUSET Ha pPOCT, pasnuuusa B MNPOAOIHKUTENBHOCTM BO3OENCTBUSA, ONIMHE BOSHbI UK
WHTEHCMBHOCTM MOryT BbICTynaTb B KayecTBe (PaKkTOpoB CTpecca pfns pacTeHun, BMMss Ha ux
npmcnocobneHHOCTb U BbDKMBAEMOCTb. [1OMMMO 3MEKTPOMarHUTHOIO M3NyyYeHus, pas3nuyHble dakTopbl
oKpyXawlLlen cpefpbl, TakMe Kak 3acyxa, 3acofieHue, konebaHus TemnepaTtypbl, HABOAHEHWs, OMbINIEHVE U
3apaXeHne MNaToreHHbIMM MWKPOOPraHM3mamu, MOryT NMPSIMO UM KOCBEHHO BbI3blBaTb CTPECC Y pacTeHWN,
BMMSASA HA UX POCT M NPOAYKTUBHOCTb.

OpfHako HU3KMe [003bl 3NEKTPOMarHUTHOMO M3IyyYeHus npeanaratoT HOBbIN MOAXOA K YCUITEHUIO pocTa U
NPOOYKTUBHOCTM pacTeHui. BaxHo TwaTenbHO KOHTPONMpoBaTh BO3OENCTBUE SMIEKTPOMArHUTHOIO U3NyYeHus,
yTOoObI OMTMMM3MPOBATL POCT CEMNbCKOXO3ANCTBEHHbBIX KYMNbTYp W CBECTU K MUHUMYMY HebrnaronpustHoe
BO30EWCTBUE Ha 300POBbE pacTEHUM U MPOOYKTMBHOCTb CENbCKOro X03amncTea. VccnegosaHus nokasanu, 4To
KOHTPONMPYEMbIE M COOTBETCTBYIOLUME [03bl JMEKTPOMArHUTHONO WU3NyYeHUss MOryT MPUHECTU MOoMb3y
pacTEHNEBOACTBY.  ONEKTPOMArHUTHOE  M3NyYyeHue  DNEKTPOMarHUTHOE  U3NyyeHwe  COCTOUT U3
CYHXPOHM3UPOBAHHbIX KonebaHui 3NeKTPUYEecKoro U MarHUTHOro Nofew, NepneHAVKYNsipHbIX ApYyr Apyry u
HanpaBieHN0 pacnpocTpaHeHns aHeprum 1 BornH. OHU pacnpoCTPaHSTCS B BUAE 3NEKTPOMArHUTHbIX BOJH.
OnNeKTPOMarHUTHLIM U3Ny4eHneM MOXeT ObiTb BUOAWMBIA CBET, PagVUOBOIIHbI, MUKPOBOSIHLI U PEHTTEHOBCKME
nyuyn. OHO MOXeT nepeMellaTbCsd B MNPOCTPAHCTBE W [JaXe MpOHMKaTb CKBO3b TBepable OObEKTHI.
OneKkTpOMarHUTHOE M3My4eHWEe TaKKe MCMoNb3yeTcs BO MHOMMX 0OOnacTax MpPUMEHEHMUS, TakuxX Kak CBSA3b,
MeaMUMHCKas AMarHoCTMKa U Tepanus, a Takke CeNbCKOro X03ANCTBO. XapakTepHbIMU NapaMeTpaMuy 3TUX BOSH
ABMSOTCA YacToTa, ANMHA BonNHbI U aHeprus [3]. MukpoBonHoBas TexHonorus obnagaeT psagom NnpeMmyLlecTs,
BKkItoYas 6€30MacHOCTb, BbICOKYI0 3hdEKTMBHOCTb M 3aLLMTY OKpY>KaKLLEN cpeabl.

B nocnegHue pecAtunetusi, C pacnpocTpaHeHWEM OpraHU4yeckoro 3emnenenus, Bcé Oonbliee
BHMMaHVe yaensdeTca pasnuMyHbiM MeTogam duandeckon obpaboTke cemsaH. OTu meToapl 6GasupytoTca
rmaBHbIM 00Opas3oM Ha NPUMEHEHWUM TEMMOBOW 3HEPruM, kak B Cyxom dopme (Hanpumep, MOBbILEHHbIE
TemrnepaTypbl, COMMHEYHOE TEenso), Tak U BO BMAXHOMW (Hanpumep, ropsyas Boda WM a3pupOBaHHbIA nap).
MWKpOBONHbBI MPEACTaBnAT COOOM 3NEKTPOMAarHMTHbIE BOJSTHbI CBEPXBbLICOKOM 4acTOTbl, KOTOpbIE HaXOAAT
LUMPOKOE MPUMEHEHME B pPasfuyHbIX Ccdepax XMU3HWU, BKIOYAA arponpoOMbILLIEHHBLIA KOMMIEKC, CBS3b,
MeauUMHYy U MeTannypruto. XoTa Hanbonee N3BeCTHbI MMEHHO TensnoBble 3dheKTbl BO3OENCTBUS MUKPOBOJIH,
yYéHble TakkKe MpegrnonaratT CyLeCcTBOBaHWE HeTennoBbix 3ddekToB. OHM MOryT BbI3blBaTb pasnvyHble
MOJIEKYNSIPHbIE M3MEHEHUSI U NpeobpasoBaHUsl, BMMSIIOWME HA >XUBble oOpraHuambl. C  yBenMYeHUeM
ONUTENBHOCTU  MUKPOBOSIHOBOW  00paboTky, MOBbIWEHME BbIXOOHOW  MOLLHOCTM W 4acToTbl  BOJIH,
COMPOBOXJAeMOe POCTOM TeMmnepaTypbl, Kak MpaBuiio, OTpULATENbHO CKa3biBAETCA Ha XM3HECMOCOOHOCTU
ceMsH. HanpoTtuB, coobwanocb, 4YTO MNpPaBWIBHO MPUMEHSIEMas MWUKPOBOMHOBasi obpaboTka MoxeT
3HAYUTENBbHO YNYYLINTb BCXOXECTb CEMSIH U MOsIBIIEHNE BCXOAO0B [4].

B TeyeHne npownoro Beka AaKTMBHO M3yyanocCb BIIMSIHUE 3MEKTPOMAarHUTHbIX W3My4YeHU Ha
OMOMOrM4YecKMe M XM3HEHHble MpoLecchbl. HaydHble MccrnegoBaHWs OXBaTbiBanu LUMPOKWIA CMEKTP 4acToT,
BKIOYAA MMWKPOBOJSIHOBbIE  PAAMOYACTOThl, KOTOpble MNPeacTaBnsAlT OCOObIM  MHTepec B obrnactu
3NEKTPOMArHuTHbIX M3nyvyeHuin. buonornyeckme 3dEKTbI MUKPOBOJTHOBBIX PaAMO4acToT M PasfiMyHbIX
3MNEKTPOMArHUTHbIX W3My4eHWn BbI3bIBAOT BCE OOMbLINA MHTepec. MUKPOBOMHbI — 3TO PasHOBMOHOCTb
3MEKTPOMarHUTHbIX BOJIH, OXBaTbiBawowas Auana3oH 4actor ot 300 wmerarepy go 300 rurarepu, wnu,
COOTBETCTBEHHO, AMH BOSH OoT 1 MeTpa Ao 1 munnumeTpa. T pagnoyacToTbl OTHOCATCS K HEMOHU3UPYIOLLMM
N3ny4eHnsiM, BO30EeNCTBNE KOTOPbIX OCHOBaHbI Ha MOrMOLLEHUN SHePrnmn monekynamm [5].
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[aHHas obpaboTka cemsiH, obnagatollas NPOrpeccUpyolMM HanpaBleHNEM B CEJTIbCKOM XO3SIACTBE.
CornacHo gaHHbIM nuTepaTtypbl, Noabop npaBWibHbLIX NapamMeTpoB 0OpaboTku, B TOM 4MCHE MOLLHOCTH,
4YacTOTbl U BpPEMEHW BO3LAENCTBUS, MOXHO AOOMTBCS 3HAYUTENBHOMO YMYYLIEHUS XapaKTepucTuk cemsH. B
OonbLIMHCTBE CMny4yaeB, MMWKPOBOMHbI MOTyT CTUMyNUpoOBaTb Ha MpopacTaHue, TMoBbiWaTh 3HEPrui
npopacTaHus 1 yny4ylaTbe YCTOMYNBOCTb PacTEHMI K HEKOTOpbIM BoneaHsM. [leperpeB ceMsiH MOXET NPMBECTU
K MX NOBPEXAEHMIO U CHUXKEHUIO BCXOXECTU. [103TOMY BaXXHO MCMOMNb30BaTh MUKPOBOTHOBOE 06OpynoOBaHue ¢
TOYHOW PEeryrnMpoBKOM MOLLHOCTM M CUCTEMOW KOHTPONA TemnepaTypbl. B gaHHOM onbiTe cemeHa niieHuubl
Obinn obpaboTaHbl ¢ Manown, cpeaHen 1 60MbLION MOLLHOCTLIO.

JKcnepuMeHTanbHasa 4acTb

OKCnepyMeHTbI C UCMONb30BaHNEM CEMSH MLWEHULb! ObiNn NpoBeAeHbl B nabopaTopHbIX ycroBusx. B
KayecTBe oObekTa uccrnegoBaHus ObiNM MCMOMb30BaHbl CEMeHa MuweHuubl copta «Haepy3». B kayectBe
obopyaoBaHusA Mcnonb3oBanacb MUKPOBOJHOBKA “Zarget”, napameTpbl ceTn coctasBunu 230-240 B/50 Iy, a
MowWHocTb 700BT (Tabn.1). (B kadectBe obopynoBaHus Oonbliero obbema ob6paboTkM CEMSIH pacTeHUn
MCMOMb30Banuncb, MNPOMbILIMIEHHBIE MUKPOBOMHOBbIE YycTaHoBku (MMMY), koTopble npeacTaBnsoT cobon
nepcrnekTMBHOE HanpasneHne B NOBbILLEHUN 3PdEKTMBHOCTY NpeanoceBHoOn o6paboTku cemsH [6].)

Tabmuna 1- [TapameTpsl MOITHOCTH MUKPOBOJIHOBKH Zarget

Ne MomuocTn Bt %
1 MuHanManspHas MOITHOCTE 116 Bt 16,6
2 Pasmopo3ka 232 Bt 23,2
3 Maiast MOIIIHOCTE 348 Bt 34,8
4 CpenHsis MOIITHOCTh 464 Bt 46,4
5 Bounbiias MOIIHOCTE 580 Bt 58
6 MakcumaiabHas MOITHOCTh 700 Bt 100

Mpn 3aknagke onbiTa, cemeHa obpabatbiBanu ¢ CBY npu manon, cpeaHern M 60MblIOA MOLHOCTH.
Bpemsa obpabotkm 5, 20, 40 n 60 cekyHg. WccnemoBaHue Obino npoBegeHo B nabopatopum Cubupckoro
Hay4HO-MCCNefoBaTENbCKOro UHCTUTYTA. [pouecc npopactaHus CeMsiH MeHuubl punbTpoBaHHOW Bymaru, no
25 WTyK B KaXOoW Yallke, B Tpex NPOBOPHOCTSX. [ns NpoBeAeHNs SKCNepuMMeHTa Ucnonb3oBarncs tepMmocTaTt
mapkm TCO-1/80 [7]. MNMpouecc npopalmBaHma Nnpoxoaun npu noctosiHHon Temnepatype 20 °C. Ha Tpetun geHb
onpegensanack 3Heprus NnpopacTaHus, a Ha cegbMON — BCXOXeCTb. Takke Obinv namepeHsl Mopdonornyeckme
XapakTtepucTukn obpasuoB: AfMHa U Macca NPOPOCTKOB, ANMHa U Macca KOPHEeMN.
PesynbTaThl

BcxoxecTb M 9Heprvus npopacTaHusi CEMsIH SBMAKTCA OOHUMUW M3 OCHOBHbIX MoOKasaTenen kavecTtsa
cemMeHHoro Mmatepuana. ObpaboTka cemMsiH NweHuLbl copTa «Haepy3» ¢ nomolybio CBY B TeueHue 5, 20, 40, n
60 cekyHO nMokasana pasnuuHble pes3ynbTaTbl. OKCMEPUMEHT MPOBOAMACH C LUEeNnblo  onTuMmusauun
npeanoceBHON MOArOTOBKM CEMSAH AN MOBbILEHUA UX 3HEePrnM npopacTaHusa u BCxoxecTu. B nepson cepuu
OMbITOB NO BbIIBNEHNIO 3bdekTa 0bMnyYyeHNss Ha BCXOXECTb CEMSIH MNLEeHWUbl BbINo yCTaHOBMEHO, YTO AN
nweHnubl Hanbonee AeNCTBEHHBIMW OKa3anucb coveTaHus 6onee HM3KMX MOLLHOCTEN U Manoe Bpems 5 cek.
yem y 20, 40 n 60 (puc.1).

SHeprusa npopacrtaHus, % 32 ) W - OBIIAS BCXOXKECTbD, %
B RO iaantine avorpaniut | 53,5} | Y . .
CBY-5cek m.m. y y 94.6 ) .ﬂﬁ_;/";s 953
= CBY-5cek c.m. y B 76
W CBY-5cek 6.m. L 65,3 =
= CBY-20 cex m.m E 34,6 44
W CBY-20 cex c.m.
CBY-20cek 6.m. & !’@ & o @3" & & éé o “j"
CBY-40 cex m.m. b s o5 F & s ¥ o
e N A a° o S >

CBY-40cek c.Mm. N RY RY &N > Y
S - A A A

= CBY-60 cex m.m.

Pucynox 1 — Duepeus npopacmanus 8apuanmos Pucynox 2 — Obwasn ecxoxcecmsv sapuanmos

Mpun Bo3gencTeun CBY B TeueHne 5 cekyHa npu manon, cpegHen n 60nbLion MOLWHOCTK Habnogancs
NONOXMWTENbHBIA 3EKT, NPUBOSALLMA K HOPMarbHOMY MPOPacTaHUI0 M BCXOXECTU CEMSIH U B Apyrue
napameTpbl; KOJIMYECTBO KOPHEW OJfIMHY M Macca KOpHEeW AfIMHA M Macca NPOPOCTKU TOXe MOSIOKUTENBHO
BnuaAna. 3TOT peXuM, BEPOSITHO, CTUMYNMpoBan n3MoNorMyeckme NpoLecchl BHYTPU CEMSH, CNOCOOCTBYS MX
aKTMBaLuMm 1 ganbHenemMy passuTumio (puc.2).

YBenuueHne BpemeHu ob6pabotkm go 20 cekyHA [ano HWU3KUMIA nokasatenb. BcxoxecTe 6bina
yAOBMNEeTBOPUTENBHON, HO He [ocTurana nokasaTtenen, 3adukcMpoBaHHbIX Npu 5, cekyHAa, OAHaKo, npwu

16



[TonurexHnueckuii BeCTHUK. Cepust UnaTemtext. MaHOBanmu. MuBecturmu. Ne 3 (71) 2025

yBENMMYEHUN BpemMeHn Bo3genctBua Ao 40 cekyHn npy Manass u cpegHsas MowHoctu CBY-usnyderus
Habngancs HeyaoBNeTBOPUTENbHBIN pe3yrnbTarT.

Tabnmma 2 — Mopdonornaecknii CBOHCTB MIIEHUIIHI - Ta00PaTOPHBIA OIBIT

CBY 20, 40,60 cexyna Majasi, cpegHsisi, 00JbI1Iasi MOIIHOCTH (M.M, €.M, M.M)
Ne Tun o6paboTku OHeprus O6mu1. Komnuec | J{nuHa Juna Macca Macca
npopactanu | Bexoxec TBO KOpHEH | MpOpOoCTKa | KOpHEW | MpPOpOCTKa
s1, Y% Tb, % KOpHeil

1 KomT. 91,2 94,6 3,7 7,1 6,1 0,5 1,24
2 | CBY-5cek Mm.Mm. 98,6 98,6 4,5 10,1 9,1 0,9 1,49
3 | CBY-5cek c.m. 98,6 100 4,5 9 7,7 0,6 1,15
4 | CBUY-5cek 6.M. 85,3 86,6 4,4 7,8 8,8 0,6 1,08
2 | CBY-20cek M.M 95,6 96 4,4 9,9 8,7 0,5 1,09
3 | CBY-20cek c.m. 95,3 95,2 4,6 8,6 8,5 0,7 1,23
4 | CBY-20cek 0.m. 74,6 76 4,5 8 9,4 0,3 1,02
5 | CBY-40cek M.m. 53,3 65,3 4,6 9,3 8,9 0,3 0,8
6 | CBY-40cek c.m. 32 34,6 4,1 6 8,3 0,3 6

7 | CBY-60cek M.m. 36 44 5 8,1 9,4 0,3 19

CornacHo pesynbTaTam, yBENMYEHNE BPEMEHW BO3LENCTBMS MPUBENO K HE3HAYUTENBLHOMY MeperpeBy
CEMSIH, 4YTO cnerka samegnuno mx passutme. ObpaboTka cemsiH B TedeHne 40 cekyHa, Gonsiwast 60 cekyHa
Manasi cpefHsisi 1 6onblias MOLLHOCTb NPW BbICOKOW MOLLHOCTM MpMBENa K OTpUULaTenbHbIM pe3yrbTaTam.
BonbWKWHCTBO cemsH He B3ownW, NGO NPOAEMOHCTPUPOBANM HEeHopMarbHble BCxodbl, MO0 NPOPOCTKM
oKkasbiBanucb cnabbiMM n ya3BUMBbIMW. B HekoTopbix crny4dasix Habnwpanocb 3arHMBaHWE CeMsH. 3TO
yKa3blBa€eT Ha TO, YTO Ype3mMepHoe ANMHHOE BpeMsi Bo3aencTBue CBY npmBoanT K NOBPEXAEHUIO BHYTPEHHMX
CTPYKTYP CEMSH, Aenasi UX HeXn3HecnocobHbiMu (Tabn.2).

AHanns pucyHka 3 no3BOnsieT caenaTtb BbiBOA, YTO YeM Bornblue Mbl Npoanum Bpems o6paboTkm yem
MEHbLLE CTAHOBSTCS pe3ynbTaTbl, C MEHbLUNM BpeMEHEM 00paboTku  Mbl MOAXOAMM K UCTUHHOMY 3HAYEeHUIO
nccregyemoro napameTpa.

Mopdoaoraieckne cBOHCTBO

ol

Lol BT I F S B -]

==O==[nuna kopHedi == InEHa npopocTka

==s==Nacca kopHeii ==@==©\[acca OpopocTKa

Pucynox 3 — Mopghonocuueckue naxazamenu cemsn NUeHUYbl 6 1AOOPAMOPUSIX YCIOBUSIX

3akntoyeHune

Takum o06pasom, onTMManbHbIM PEXMMOM 00paboTkM ceMsH MweHuubl copTa «HaBpy3» C
ucnonb3oBaHvem CBY aBnsetcs 5 cekyHg npu Manoin, cpefHel M OOMbLIOM MOLLHOCTU. JTOT PEXUM
obecneynBaeT HOPMasbHYD BCXOXECTb W CMOCOOCTBYET YBEINUYEHWUIO 3HEPTUW NPOPacTaHUst U OPYrux
Mopdonornyeckmx napameTpoB, a obpaboTtka B TeyeHnve 20 ceKkyHA nokasana HWU3KMWA pesynbTtaT. B 1o xe
BpeMsi obpaboTka ceMsiH MWeHUUbl C MWCMONMb30BaHMEM YPE3MEPHO BbLICOKOM MOLLHOCTM B TevyeHue
OnuTensHOro BpemeHu, B Tom yucne 40 n 60 cekyHa, okasbiBana KpanHe HeraTMBHOE BO3AEWCTBUE Ha UX
Xn3HecnocobHocTb. Habnoganock, YTO ceMeHa Mnocre TakoW WMHTEHCUBHOM 00paboTkm Habyxanu, a 3aTem
3arHuBanu. [logobOHoe BO3OENCTBME BBLICOKOM MOLLUHOCTU M MPOAOIDKUTENBbHOCTM MPUBOAUNIO K rubenu
3apofpllla, fgenasi ceMeHa HenpurogHbiMyM Ans noceBa. PacTeHusi, nornyyYyeHHble M3 TaKMX MNOBPEXAEHHbIX
CEMSIH, JEMOHCTPUPOBaNu kpaviHe criabbli pocT, 3aMeieHHOe pa3BUTME, 3arHMBanu U B KOHEYHOM UTOre He
JaBany HopMarsnbHbIX MNPOPOCTKOB. Takum o06pa3oMm, pes3ynbTaTbl MPOBEAEHHbIX 3JKCNepUMEeHTanbHbIX
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nccrnefoBaHWin  MO3BOMSAT  NPEeAnoNiokUTb  BO3MOXHOCTb  UCMOMb30BaHUS  CTUMYINMpYtoLlero  addekTa,

XapaKTepHOro Ans JaHHOro copTa, NPu MeHbLIEM BPEMEHU 06yYeHUs ANS akTMBaLmMmU POCTOBbIX MNPOLECCOB.
Peyenszenm: Coruxos D.K, — K.gp.-m.H., npogeccop Kagedpvr meopemunecKoi Pusuxy usuueckozo gaxyrvmema JMaoKuKcKozo
HAUUOHAABHOZ0 YHUBEPCUTEMA.
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VJIK 581:53

BITUAHUE CBY-BO3OENCTBUA HA CEMEHA XJTONMYATHUKA COPTA "®JIOPA" NPU
PA3JNTUMYHbIX MOLWHOCTAX U BPEMEHHbIX UHTEPBAJIAX B OTKPbITOM FPYHTE
1 1 2 1
A.T. XogxaeB™, U.A. Kyp3uHa“, T.A. Xogxasona“, M. ConuxoBa
1 o o o o
HaI_II/IOHaJ'ILHHI/I I/ICCJ'ICIIOBEITCJ'ILCKI/II/I Tomcknit roCyaapCTBCHHBIN YHUBCPCUTET
2 o o
Ta):[)KI/IKCKI/II/I HallMOHAJIbHBIN YHUBEPCUTCT
B cratpe paccmarpuBaroTcsi pe3yabTaThl HCCIIEIOBAHUS BO3ICHCTBHS CBEpXBbICOKoYacTOTHOro (CBY) m3mydeHus Ha cemeHa
xjomyaTHUKa. OLeHeHbl U3MEHEHHsA (QHU3MONOTHYECKHX M OHOXMMUYECKHX IapaMeTpoOB CEMSH Mociie OOpaOOTKH pa3IMYHbIMU
pexumamu CBY. Ananusupyrorcst 3¢ (ekTbl Ha IpopacTaHue, pOCT ¥ Pa3BUTHE IIPOPOCTKOB, a TAKKE N3MEHEHHS B COCTABE YIJICBOIOB U
0eNKOB B TKaHIX CeMsH. Pe3ynbraTsl mokasany, 4To onTHMaibHble mapaMeTpbl CBU-00paboTkn MOTYT CTHMYNMpPOBAaTh MPOpacTaHue H
yIydInath OOUIMH POCT PacTeHWH, YTO OTKPHIBAET MEPCIEKTUBHI MConb30BaHKs CBU-TeXHONOrWH IS TOBBIMIECHHUS YPOXKAaHHOCTH U
YCTOHYMBOCTH pacTeHHil. TeM He MeHee, HEOOXOIMMO YYMTHIBaTh, 4TO 4pe3MepHoe Bo3zaeiictBue CBU MokeT MMeTh HeraTHBHEBIC
3¢ deKThI, Takue Kak 3aMeAIeHHe POCTa M yXyAIICHHE 310pPOBbS HPOPOCTKOB. CTaThsi MOAYEPKHUBAET BAKHOCTH IETATBHOTO H3yYECHHS
o3 u pexxumoB CBY-Bo3meiicTBUS 11 HONydeHUS MakcHUMalbHOU 3¢ ¢exTuBHOCTH. BosneiicTBre cepxBricokodacToTHOro (CBY)
M3Ty4eHHs Ha ceMeHa xyomdyaTHHKa B TedeHue 20, 40 u 60 cekyHI MOXXET OKa3bIBaTh PA3IMYHOE BIMSHHE HAa UX OHMOJOTHMYECKHE
CBOICTBA U BCXOXKECTh.
Knrouesvie cnosa: cemena, Xnonuamnux, sHepeusi RPOPACMAaHUSA, BCXOHCECHb, MOPPOTOcUYeCKUe CBOICMEA, BIUAHUE.

TABCUPU BACOMAOU BANAHOWMAOAT BA TYXMUU NAXTAU HABBU "OJIOPA" BO
KYBBAU N'YHOI'YH BA ®OCUNAU BAKT OAP SAMUHU KyLLOO.
A.T. Xoyaes, U.A. Kyp3uHa, T.A. Xoyazoaa, M.U ConuxoBa

Jlap Makona HaTU4axoM TaXKHKU TabCUPH Oacomany OamaHmmmanar Oa Tyxmu maxrta Gappacid kapaa MemasaHi. Tariimporu
napaMeTpxoH (Gpu3noNorid Ba OMOXMMHSBHH TYXMXO Hac a3 Kopkap 60 pekMMXOHM I'YHOTYHHM Oacomaan OamaHmmmiar ap3eOi Kapaa
mynang. Tabcupxo 6a HanrpyHamo, a)30MIN Ba PYIIAM HABAAax0, WHYYHHH TarkpoT Jap TapkuOM KapOOrmaparxo Ba cadenaxo aap
Oodraxon TyXMil TaxiaWil Kapaa MemnaBaHI. HaTw4axo HHUIIOH NONaHA, KM IapaMeTpXOM ONTHMAIMM Oacomaan OaiaHAmuanar
MeTaBOHaH][ cab3HMIIPO XaBaCMaH KyHaH] Ba a()30UIIM YMYMUH PACTaHUXOPO OeXTap CO3aHI, KU JypHAMOH HCTH(OIAN TEXHOIOTHUIXOH
Oacomanu OGamaHmmuAgar Oapou OanmaHa OapaOIITaHM XOCHIHOKH Ba YCTYBOPHH PAacTaHHUXO MeKymosn. bo Bydyau uH, 60s1 6a Hazap
THpU(T, KU TAbCUPU a3 Xan 3uéau Oacomanu OalaHAIIUANAT METaBOHAA Tabcupu MaH(# nomra Ooman, 6a MOHAHAW CYCTIIABHU
apzomm Ba Oan IIyJaHW caJlOMaTHH HaBAaxo. Makoia axaMUATH OMYy3HIIM Mydaccadd MHKIOPXO Ba PEKUMXOH OacoMaan
Gananamuanarpo 6apou 6a JacT oBapAaHU CaMapaHOKHM XaJIM akcap TabKua MekyHan. Tabcupu Gacomanu Gamanammanar 6a TyXMu
naxra gap Ty 20, 40 Ba 60 coHust MeTaBOHaL 0a XOCHATXOM OMOJIOTH Ba HALTbyHAMOU OHXO TabCHPH I'YHOT'YH PAacOHa.

Kanuoeosrcaxo: myxmu, naxma, snepausu cab3uui, HAWBbYHAMO, XOCUAMXOU MOPGPHONO2H, MAbLCUD.

THE EFFECT OF MICROWAVE EXPOSURE ON COTTON SEEDS OF THE "FLORA" VARIETY AT
VARIOUS CAPACITIES AND TIME INTERVALS IN THE OPEN GROUND

A.T. Khodjaev, I.A. Kurzina, T.A. Khojazoda, M.l. Solikhova

The article deals with the results of the study of the impact of ultra-high frequency (UHF) radiation on cotton seeds. Changes in
physiological and biochemical parameters of seeds after treatment with different microwave modes are evaluated. The effects on
germination, growth and development of seedlings, as well as changes in the composition of carbohydrates and proteins in seed tissues
were analyzed. The results showed that optimal microwave treatment parameters can stimulate germination and improve overall plant
growth, which opens up the prospects of using microwave technology to improve plant yield and sustainability. Nevertheless, it should
be taken into account that excessive exposure to microwave can have negative effects such as stunted growth and impaired seedling
health. The article emphasizes the importance of detailed study of microwave exposure doses and regimes to maximize efficacy.
Exposure of cotton seeds to ultra-high frequency (UHF) radiation for 20, 40 and 60 seconds can have different effects on their biological
properties and germination.

Keywords: seeds, cotton, germination energy, germination, morphological properties, influence.

BBepeHune

Pa3BefeHune xnonka — 3T0 BaHasi 0Tpacib MUPOBOro arponpoMbILLIIEHHOIO KOMMIIeKca, BKo4vatoLwas
6onee 70cTtpaH. Cpean OCHOBHbIX npoudBoautenen otmevatotcss CLUA, Kutain, NHaus, MakuctaH n cTpaHsbl
CHI, B Tom uucne KblprbiactaH, Y3beknctan n TamkukuctaH. XrnonyaTtHuK, BO3AerNbiBaeMblil B TPOMUYECKUX U
cybTponMYecKknx 30Hax, 3aHUMaAET HE Marble MOCEBHbIE TEPPUTOPUU—TIPUMEPHO 32 MUISIMOHOB FEKTApoB MO
BCEMY MUpY. OTa CTapyHHasa KynbTypa CUYMTAETCH LIEHHbIM MCTOYHUKOM TEXHWYECKOro BOSIOKHA M Macna, a
TaKke HaxoAMT OBLLUMPHOE MCMONb30BaHNE B NPOMbILLSIEHHOCTM: OT NMPOM3BOACTBA TKaHen u Gymaru gns geHer
00 W3roTOBMNEHMSI MOpoxa, Mbina, rmuuepuHa U cteapuHa. [NMoOMMMO 3TOro, XMbIX XIIOMKa CIYKUT BaXKHbIM
WHIpeaANEeHTOM KOPMOB Afsl XXMBOTHOBOACTBa. [Ana TamKuMKUCTaHa XronyaTHUK MMeeT MNepBOCTENeHHoe
3HayeHne, Oyayum ©as3on ero cenbCKOro Xo3sNcTBa. B cBA3M C yBennyeHMeEM MUPOBBLIX LIEH Ha XIOMOK,
ABMNSIOWNIACA CTPATErMYyecknM 3KCMOPTHbIM MPOOYKTOM, €ro NpomM3BOACTBO MOnyyYaeT ocobyr akTyanbHOCTb.
OpHako ycnelwHoe BblpaluBaHue XonyaTHUKa BO MHOTOM 3aBMCUT OT YCITOBWI NOCEBA U MPOpPacTaHUs CEMSH.
BecHoli, B nepvon noceBa, yBeNMYMBAKOLLMECH OCAAKW MOTYT MPUBOAUTL K YXYALIEHWIO MeXaHWYeCcKoro
coCTaBa MNo4Bbl: OHA CTAHOBUTCA MIIOTHEE U MOKPbIBAETCS KOPKOM, YTO 3aTPYAHSET NpopacTaHme CEMSIH.

OpgHOM U3 aKkTyanbHbIX 3aday COBPEMEHHOrO CEeflbCKOro XO35IACTBA SBMSIETCS MOUCK METOAOB
YCKOPEHUS NpopacTaHus CeEMsiH B MOMeBbIX ycnoBusXx. OCOGEHHO 3TO BaXXHO B YCIIOBUSX BECEHHUX OOXAEN U
HebnaronpuaTHbIX MOYBEHHbLIX YCroBMI. B nocnegHwe AOecATMNEeTUMS akTMBHO MCCNEenyTCs BO3MOXHOCTU
MCMNONMb30BaHUA  Pas3nU4HbIX  (PU3NYecknx ¢aKTopoB AN CTUMYMAUUM  OMONMOrMYECKMX MNPOLIECCOB Yy
CenbCKOXO3ANCTBEHHbIX KynbTyp. [lpumeHeHMe nofobHbIX MEeToAuK MO3BONSAET MNOBbICUTb  SHEPruto
npopacTaHusi U NPOLIEHT BCXOAOB ceMsiH. Kpome Toro, 37O NOMOXMTENbHO CKa3biBaeTCsl Ha pPOCTe U pasBUTUM
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pacTeHuin Nocne Ux BbiCafKW, YTO B KOHEYHOM UTOre NpMBOAUT K yBENUUeHUo obbema cobpaHHOro ypoxasi u
peHTabenbHOCTM CENbCKOXO3ANCTBEHHOIO NPON3BOACTBA [1].

B nepuog OypHOro pasBuTMS TEXHOMOMMA B CEMbCKOM XO35IMCTBE 0COBO akTyarnbHbl BOMPOCHI
akornornyeckorn 6esonacHocTn. MHorMe nccnegoBaTenu cHATatoT, YTO Hambornee SKOHOMUYHBIM, 3PMEKTUBHBLIM
N 3KOJIOTMYECKM YUCTBIM CNOCODOM YCKOPEHWSsI MPOpacTaHnsi CEMSIH SIBNSIETCA ANIEKTPOMarHnTHasa CTUMYnsALUns.
C ee NOMOLLbIO MOXHO OOOMTLCA Xenaemoro pesynbTata B KOPOTKUME CPOKM M Ha 3HAYUTErNbHbIX 0OBbemax
CEMSAH HEeCMOTps Ha TO, YTO UMEeKLIMecs CBeAeHMs MO 3TOMY BOMPOCY MOKa YTO HOCAT NMPOTUBOPEYUBLIN
xapaktep. [lomumo cTumynupylowero addekrta, npeanoceBHas o0OpaboTka CeMSH  UMMNYIbCHbIM
anektpudeckum nonem (MA3IM) pemoHcTpupyeT cunbHoe 6GakTrepuuugHoe [AencTBMe, Kak nokasanu
uccriegoBaHus  yyeHbix CrtaBpononbckoro [AY. [aHHble pe3ynbTaTbl YKasblBalOT Ha aKTyanbHOCTb
JanbHeviwen pa3paboTkn U COBEPLLUEHCTBOBAHMSA METOAMK U TexHonormi N3l o6paboTkn cemsH, B TOM yucre
n3y4yeHnsi 0COBEHHOCTEN BO3AENCTBUS MMMYIIbCHOIO 3M1EKTPMYECKOro MOMsi Ha MOCEBHbIE KavyecTBa B Pa3HbiX
crnosix ceMsiH. BaxkHbIM HanpaBneHneM oCTaeTCs CHWXKEeHMEe amnnuTyabl HanpshkeHun B V3T, 4To oTKpoeT nyTb
0N COo3[aHWs akTMBaTopoB ANnd 06paboTkm cemsiH ¢ Dofnee HM3KUM SHepro3atpaTamiy, MOBbILAOLWMMU
©e3onacHoOCTb aKcnnyaTauumn, yMeHbLUaLWwmmMm rabapuTsl 1 NOBbLILLAKLWXMMN MOBUABHOCTb ANs NCMOMNb30BaHUS
B MOMEBbIX YCNoBusaX [2].

B Hauvane HoBoro ctonetus rnobansHoe nporpecc ByaeT TeCHO CBSA3aH C AeMorpaduyeckum pocTom K
Heo6X04MMOCTbIO MHHOBALMOHHBIX peLLeHUn B obecneyeHnn NpoaoBONbCTBEHHOW Be3onacHoCTU. [NpuBbIYHbIE
MEeTOAbl NOBbILLEHNSI MPOAYKTMBHOCTM CEMNbCKOrO X035NCTBA BCE Yalle NOKa3biBalOT CBOK HECOCTOSITENIbHOCTD:
pOCT 3HeprosaTpaT, OOYCMNOBMEHHbIN AeATENbHOCTbI0 YerioBeka, Bce MeHee 3(hdEKTUBHO CKa3biBaeTCsi Ha
YPOXXaNHOCTM M BRneyeT 3a cobon akonornyeckoe Hebnarononyune. O4eBUAHO, YTO CYLLECTBYIOLLNE MOAXOAbI
He CcnocobHbl rapaHTMpoBaTb Tpebyemblil MNoAbLEM YpPOXAWHOCTU AN yOOBMEeTBOpeHus  rnobanbHow
noTpebHOCTM B NPOAOBONLCTBUN U pecypcax.

PasBepTbiBaHne 6Gonee pecypcoeMkmx METOLOB B CEMbCKOM XO3SNCTBE CTAHOBUTCA HE TOMbKO
3aTpaTHbIM, HO U HeJoCTaTodHO 3dEKTMBHbIM. B nocnegHuve rogbl yyeHble aKUEHTUMPYIOT BHUMaHue Ha
co3gaHnn OU3MOIOTNYECKMX, BMOXUMUYECKNX N BUODU3NYECKNX TEXHONOIMMIN, OPUEHTMPOBAHHBLIX HA packpbiTUe
rEHETUYECKNX BO3MOXHOCTEW paCTEHMN, MOBbILEHNE WX YCTOMYMBOCTU K HEOMNaronpusATHbIM YCIOBUSM U
paclumpeHmne aganTauMoHHbIX BO3MOXHOCTEW ANst CTabunmsauum v NnoBbILLEHUS YPOXKaeB.

Bmecte Cc TeM, B HacTynuBLUEM TbICAYENETUM BaAXHO Y4YUTbIBATb MOCNEACTBUSA KITMMATUYECKMX
N3MEHEHWUW, B YACTHOCTU, rMOGanbHOro MOTEMNSIEHNS U CBSA3@HHbIX C HUM 3KOMOrM4ecknx npobnem, kotopble
yCUnuBaloT CTPECCOBOE BO3AENCTBME Ha >XMBble OpraHusMbl. B crnoxuBlwenca cutyauum nepexog K
NPUHLUMMMANbHO HOBBIM arpoTEXHOMNOMNSIM CTaHeT onpeaensaowmm GakTopom Ang YCTOMYMBOrO HapallMBaHust
06BbEMOB CENbCKOXO3ANCTBEHHOrO nNpon3soacTea [3,4].

JkcnepuMmeHTanbHaA 4YacTb

Llenbio gaHHOM aKcnepuMMeHTarnbHOW paboThl ABMASETCA U3Yy4YEeHWE BIUSHUSA CBEPXBbICOKOYACTOTHOMO
(CBUY) nanyyeHusa pasnuyHon OnuTenbHOCTM U MowHocTn — 20, 40 1 60 cekyHa (Manasi, cpefHsas n 6onbluas
MOLLUHOCTb) — Ha CeMeHa XJlon4YyaTHUKa C Lenbk onpefeneHns ONnTUMarbHbIX YCNOBUWA AN YCKOPEHMUS KX
nNpopacTaH1s U NOBLILLEHWS BCXOXECTMU.

Ta6nuia 1 — Pacnipenenenue yposHeii momHoctu CBY-06pa6otku (700 Br)

Ne CBY- KosinuecTBO ypoBHEN MOUTHOCTH %
OBIIAA MOIIHOCTD 700 Bt 100
1 MuHnManbpHas MOITHOCTD 116 Bt 16,6
2 Pa3mopo3ka 232 Br 23,2
3 Maitast MOIITHOCTH 348 Bt 34,8
4 CpenHsisi MOIITHOCTh 464 Bt 46,4
5 Bonpmas MomHoCcTh 580 Bt 58
6 MakcumanbHass MOIIHOCTH 700 Bt 100

Vcnonb3oBaHne MUKPOBOSH AN 06paboTkun CeMsH CenbCKOXO3ANCTBEHHbIX KyNbTyp NOMOraeT caenarb
ux bonee XvByunmMu u GbicTpbiMu B pocTe [5]. MWKpOBOMHbI HarpeBalT BOAY M TKaHW BHYTPU CEMSH, YTO
akTuBupyeT ux W cnocobcTByeT Gonee ObICTpOMYy npopacTaHuioo. Takke Takas obpaboTka nomoraet
YHUMTOXUTb BpeauTenen, cnopbl 6onesHen u nneceHb, KOTOpble MOTYT HaxoauTbCcA Ha cemeHax. ObpaboTka
CeMsiH MMKPOBOJSIHaMM JOMKHA NPOBOANTLCS NPaBUIbHO, YTOObLI He NoBpeauTb UX. Ecnn obpabotaTh cnvwwKom
OONro UM HenpaBWITbHO, CEMEHAa MOTyT MOCTpadaTtb M He B30WTWU. [MoaToMy BaxkHO nogobpaTb onTMManbHoe
BpeMS U MOLLHOCTb BO3[eWCTBUS. B xoge akcnepumeHTa cemeHa JensT Ha rpynnbl: ogHy He obpabaTbiBatoT
BOBCe, a ApYyrne noasepratT MUKPOBOMHOBOW 06paboTke Ha pa3Hoe BpeMsi. [locne 3Toro cemeHa BbiCaXuBatoT
B MOYBY MMM KOHTEWHEpbl M CO3[al0T OAMHAKOBble YCroBus Ans Bcex. MoTom HabnogaroT 3a Tem, CKOSbKO
CEMSsIH B30LLITO, KakK BbICTPO 3TO NPOM3OLLIIO U KaK pacTyT MPOPOCTKM.

PesynbTaTbl

Mony4yeHHble AaHHble CBUAETENbCTBYIOT O NOMIOXUTENbHOM BO34ENCTBUN MWKPOBOMHOBOW 06paboTku
Ha noceBHOW maTtepuan. 3epHa, NoABeprHyTble TakoMy BO3AEWCTBUIO, MPOAEMOHCTPUMPOBanu Goree BbiCOKME
rokasarTenu npopactaHns 1 BCXOXECTWM NO CPaBHEHWIO C KOHTPOSbHbIMK obpa3suamn. Hanbonee BbipaxeHHbIV
achbdekT Habnogancs npu UCNoNb30BaHUM CPeaHEN MOLLHOCTY MUKPOBOJTH, YTO CNOCOBCTBOBANO YyCKOPEHHOMY
MOSIBMIEHNIO BCXOAOB W YBENUYEHWIO WX KonudecTBa. [laxe KpaTkoBpemeHHoe obnyyeHve nokasano
3ppeKTUBHOCTb, CNOCODCTBYS POCTY BCXOXECTU U COKpalleHWU nepuoda BereTaumn. Takum o6pasom,

20



[TonurexHnueckuii BeCTHUK. Cepust UnaTemtext. MaHOBanmu. MuBecturmu. Ne 3 (71) 2025

NpUMeHeHe MUKPOBOJTHOBOM 06paboTKM MOXET paccMaTpuBaTbCA Kak OEWCTBEHHbIA MeTond MNOBbILEHUS
KayecTBa ceMsH 1 Gyaylliein ypoxaiHocTu. B cBssu ¢ aTM Gbina nocTaeneHa 3agada NpoBefeHNsl NoneBoro
aKcriepumeHTa no obpaboTke cemsaH xnonuyaTHuka copTta «dnopa» ¢ ucrnonb3osaHvem CBY-Bosgencrsus.
I'lonyquHble pe3ynbTatbl nNoATBEPXAakT, YTO MUKPOBOJIHOBasA 06pa60TKa ABNAETCA MNEepCneKTMBHbIM
HanpasneHnem ona ynydyweHmna noceBHbIX CBOWCTB CEMSIH.

Tabnuna 2 — Pe3ynbrarsl 3KcriepuMenTa a0 u nocie oopadorku (CBY)

Ne IlosBnenue BCXO0O0B IIOCJIC 3aKJIaiKU
% ceMsH(THH). :[5;
= )
CBY-20c, 40c, 60c. 2 3 2
[} < 1 5
'S g T @
& | 8 5
o =] E
- 5 6 7 8 [9 10
N | =X
CBY-20c
1 KOHTPOJIHHBIH . . 300 12 40 64 69 73 258
2| Man. mom, S | S [(300 | 14 | 43 | 67 | 71 | 82 | 217
3 | KOHTPOJBHBIN ) S 300 9 39 67 72 81 268
4 | Cp. mom. ~ | g 300 11 38 71 73 79 | 272
5 KOHTPOJIBHBII 300 11 38 59 73 78 259
6 | Box mom. 300 16 40 68 | 75 80 | 279
CBY-40c
1 KOHTPOJIbHBIH 300 10 39 61 69 82 263
2 | Man. moum, g 18 300 18 40 68 78 87 | 291
3 | koHTponbHbIil o | g 300 8 43 63 72 70 | 256
4 | Cp. mom. N 300 26 45 69 72 84 | 296
N o
5 KOHTPOJBHBII 300 12 37 65 71 83 268
6 | Box moum. 300 19 39 65 73 86 | 282
CBY-60c
™ ™
1 KOHTPOJIBHBII § % 300 10 42 63 71 75 261
2 | Man. womL, 8 | 300 15 | 53 | 50 | 69 | 81 | 277
3 | KOHTpOMBHBIH 8 |3 300 9 51 61 68 84 | 273
4 | Cp. momw. 300 19 49 62 71 83 | 284
5 KOHTPOJIbHBIH 300 8 41 65 81 83 278
6 | box mom. 300 13 51 63 68 79 | 274

Kak BMOHO M3 JaHHbIX Tabnuubl 2, B KOHTPOSbHbIX OOpasuax, He NoABEepraBLUMXCS BO3AENCTBUIO
MMWKPOBOITH, KOMMYeCTBO MPOPOCLUMX CeMSH BapbupoBarocb B npegenax ot 256 oo 268 wTyk, cocTaensas B
cpegHeM okoro 262. lMpu o6paboTke CeMSAH HU3KOW MOLLHOCTBbK Takke Habnoganucb MNOMNOXUTENbHbIE
pe3ynbTaTbl: YMCMO NPOPOCLINX ceMsiH gocTurano 291. OgHako Hanbonbwnii apekT Gbin 3aduKCpoBaH Npu
NCMonb30BaHMM cpeaHen MOLLHOCTU, rAe KONMYEeCTBO MPOpOoCLIMX ceMdaH gocturano 296. KpatkoBpemeHHoe
BO34enCcTBME MUKPOBOMH (0komno 40 cekyHA) B OOMbLUMHCTBE CryvaeB CMOCOOGCTBOBANIO YBENMUYEHUIO 4Yucria
MPOPOCLUMX CEeMSIH MO CpaBHEHU0 C KoHTponem. OcCoBeHHO BbIpaXeHHbIN pesynbTaT Obln nonyyYyeH npwu
NPUMEHEHWN CPeOHEN MOLLHOCTU, YTO obecneynBano MakCcUMarbHble NoKas3aTen BCXOXECTH.

MoneBble HabnogeHus nokasanu, 4To Hambonee 3PPEKTUBHLIM PEXMMOM SIBNSETCA BO3AENCTBUE
MUWKPOBOSTH CpefdHEeN MOLLHOCTM NPOAOIHKUTENBHOCTBIO Okomno 40 cekyHa. [aHHbll MeTod He TOJNbKO
cnocobCTBYET YBEMWYEHMIO YMCIia BCXOAOB, HO U YCKOPSIET UX MnosieneHue. [axe npu CHUXKEHWU MOLLHOCTU
06paboTkn Habmpanocb ynydlweHWe mnokasaTenemn, 4YTo, BEepOsATHO, CBA3aHO C ONTUMarbHbIM YPOBHEM
noctynawwien sHeprum u Tenna. Bmecte ¢ Tem, Hebomblume pas3nuumsa B pesynbTatax yKasblBalOT Ha
HeobOX0AMMOCTb  AafbHEWLWNX WUCCregoBaHUA AONS  TOYHOro onpedenieHvMs OonTMMarbHbIX NapaMeTpoB
MUWKPOBOITHOBOIO BO34ENCTBUS.

[nsi NoBbILEHNA JOCTOBEPHOCTU BbIBOOOB B OyAyLLMX 3KCNEepMMeHTax LenecoobpasHo Mcnonb3oBaTb
bonbliee konuyectBo ob6pasuoB. Kpome Toro, TpebyeTcs u3yunTb BNUSHUE OOMNONHUTENbHBIX (DAKTOPOB —
MHTEHCMBHOCTU BO34ENCTBUSA, 4acTOTbl MWKPOBOMH W ApYrMX napameTpoB ob6paboTkn. He meHee BaxHO
OLEHUTb, Kaknm obpasoM MUKpPOBONHOBasA obpaboTka oTpaxaeTcs Ha DU3MONOrMYECKUX CBOWCTBAX CEMSIH U
KOHEYHOW YPOXKaMHOCTN pacTEHUN.
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CBY-20c CBY-40c CBY-60c
19 28 22
16 ;g 19
13 19 16
13
0 16
13 10
7 1f7) 7
4 4 I 4
1 1 1
KOHT. M. KOHT. C. KOHT. . KOHT. M. KOHT. C. KOHT. 6 KOHT. M. KOHT. C. KOHT.
MOLLL,. MOLLL,. MOLL,. MOLL,. MoLL,. MOLLL,. MOLLL,. MOLL,. MoLL,.
Pucynox 1- Ipoyecc nossnenus nepgvix 6cxo008 y ceman xaonuamuuxa copma «@nopay nocie CBY-obpabomku u 6
KOHMPOILHOU 2pynne
CBY-20c CBY-40c CBY-60c
290 300 290
280 290 280
270 280 270
260 270 260
260
250 250 250
240 240 240
230 230 230
KOHT. M. KOHT. C. KOHT. . KOHT. M. KOHT. C. KOHT. 6. KOHT. . KOHT. . KOHT.
MOLL,. moL, MOLL,. moL, MOLLL. MOLLL,. MOLLL. Mol MOLL,

Pucynox 2 — Obwas ecxoocecmsv ceman xnonuamuuxa copma «@nopay: 0anHwie N0 KOHMPOIbHLIM 06pazyam u oopasyam,
noogepernymoim CBY-obpabomie

3aknoueHue

PesynbTaTbl NPOBEAEHHLIX UCCMNEAOBaHWA CBMAETENbCTBYIOT O TOM, YTO MUKPOBOJSIHOBas oGpaboTka
CeMsH OKa3blBaeT BblpaXXEHHOE MOMOXMTENbHOe BMUSAHME Ha WX MOCeBHble KadecTsa. Hambonbwnm adekt
Obin OOCTUTHYT npu BO34ENCTBUN Cpeﬂ,HeVl MOLLHOCTU B TeyeHue okono 40 CeKyHp, 4TO obecneynBano
YCKOpPEeHHOE nosBJiieHne BCXOA4OB N MaKCMMalibHOE KOJMMYeCTBO MPOPOCLUMX CeMsAH. Haxe npu NOHWXKXEHHOM
MOLLHOCTK Habntoganoch yny4duweHue nokasarenemn no CpaBHEHUIO C KOHTPOJiIEM, YTO YyKa3blBa€T Ha BbICOKYHO
YyBCTBUTEJIbHOCTb CEMAH K AaHHOMY BUAOY O6pa6OTKV|.

MoneBble 3KCMEPUMEHTbI MNOATBEPAWUNN, YTO MPUMEHEHME MUKPOBOSIHOBOM 0GpaboTkM MoXeT
paccmMmaTpmBaTbCA Kak I'IepCI'IeKTI/IBHbII‘/’I MeTo[ MNOBbILLEHNA BCXOXECTU, COKpawleHnA CpPpOKOB HadallbHOro
BeretaumMoHHOro nepuoga un ynydweHuna arpoOHOMUYECKUX XapakKTepUCTUK CeMAH. O,D,HaKO ana ytodHeHua
onTMManbHbIX MapaMeTpoB BO3delcTBUs TpebyeTca npoBedeHVe [OOMNOSIHUTENbHBIX UCCMedoBaHuin ¢
pacmnpeHHbIM YUCITOM O6pa3L|,OB, a TaKkkKe aHalnn3 BIMMAHNA Taknx (*)aKTOpOB, KaK MOLWHOCTb, ANTUTENIbHOCTb U
4acToTa MUKPOBOIJIH. B panbHenwem BaXHO OLEHUTb HE TOMbKO OVWHaMUKY npopactaHuda, HO U BIndAHUE
06paboTK1 Ha PM3MONOrMYeckne 0COBEHHOCTI PACTEHNIA U UX KOHEYHYIO YPOXANHOCTb.

Peyensenm: Coruxoe D.K, — K.gb.-m. 1., npogheccop KagedpvL meopemuuecKoi gusuxy gusuneckozo gaxyrvmema JadKuxcKozo
HAUUOHAALHOZO0 YHUBEPCUMEmA.
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UH®OPMATUKA, TEXHUKAU XUCOBBAPOP BA UJIOPAKYHM -

NHOOPMATUKA, BBIYUNC/IMTEJIBHAA TEXHUKA U
YITPABJIEHHUE - INFORMATICS, COMPUTER TECHNOLOGY
AND MANAGEMENT

YK 004.8

Ob UCNOJIb3OBAHUN INNIEMEHTOB UCKYCCTBEHHOIO MHTENNEKTA B NPOLIECCE
OBYYEHUA CTYAEHTOB
X.A. Xypoinb6epamnes', ®.C. AtaeBa*
1r[OJ'II/ITGXHI/I‘-ICCKI/II‘/'I HUHCTUTYT TaI[)KI/IKCKOFO TCXHUYCCKOTO YHUBCPCUTETA UMCHU aKaJICMHUKa M.C. Ocumu B
ropojae XymKaHue
*TaKUKCKHit TOCyapCTBEHHBI YHHUBEPCUTET IIpaBa, ON3HECa U MOJTUTHKA
PasButne HUCKYCCTBECHHOI'O HUHTCJUICKTa W HHTCIrpanus e€ DJIIEMEHTOB B o6pa303aTeanbH71 npouecc MnpeaoCTaBIACT PAN
BO3MO)KHOCT6171, a TaKXKC U np06neM JJI CaMOCTOATEIIbHOTO Pa3BUTUSA 3HAHUS CTYACHTOB. B aT0i1 cTaThe U3yvdacTCsd BIIUIHUC TEXHOJIOTHH
HUCKYCCTBCHHOI'O HHTECJIJICKTAa Ha y'-{e6HI;II>’I mpouecc B BVY3ax m ux YCII€EBa€MOCTb. HpOBe,Z[eHH pAa CTaTUCTUYCCKUX aHaJIM30B C
AKOEHTOM Ha BOCIPHUATUE U HpOGﬂeMH, CBsA3aHHBIE C BHCAPCHUEM DOJJIEMCHTOB HCKYCCTBEHHOI'O HWHTEJIJICKTA. HCCJ’ICI[OBaHPIe
npoBoawiIock B IlonmuTexHndeckoM WHCTUTYTE TaKMKCKOTO TEXHHYECKOTO YHHBepcuTeTa mMeHu akagemuka M.C. Ocumu B ropone
Xymxaag 1 B TapKHUKCKOM TOCYIapCTBEHHOM YHUBEPCHTETE IpaBa, OM3HECA W MOJHUTHKH C YUYAaCTHEM CTYAEHTOB BTOPOTO M TPETHETO
Kypca HampaBieHHss HH(GOPMAIMOHHBIX TexHoyoruid. lleneHanpaBnenHas BeIOOpKa coctosio w3 120 yuactHukoB. KonmuyecTBeHHBIE
JAHHBIC aHAJIM3UPOBAIIMCH C HUCIIOJIB30BAHUEM YACTOTHBIX U IMPOLEHTHBIX PACUCTOB, & TAKXKEC HAJ HanboJlee U3 KaueCTBEHHBIX OTBETOB
TIPOBEACHBI TeMaTu4deckuil aHanm3. KonmmdecTBeHHBIE JAaHHBIC aHAJIM3UPOBAIUCH C HUCHOJB30BAHUEM pacqéTa YaCTOT U IIPOLICHTOB, a
TaKXe HpOBeI[éH TEMaTUYECKHUM aHalu3 HanboJlee KaueCTBEHHLIX OTBETOB.
Knwuesvie crosa: xomnvromephvle MoOenu, UHGOPMAYUOHHBIE CUCEMDbL, YYeOHbI NPOYECC, UCKYCCIMGEHHbIL UHMEIEeKm 6
06pa306aﬁuu; 06pa306(1m€/lbl—lbl€ mexHojloculU.

ovg BA UICTUPOOAU YHCYPXOU 3EXHU CYHBU OAP PABAHOU TABJIMMU OOHULLIYYEH
X.A. Xynounbepauen, ®.C. AtaeBa

Pymiam 3exHu cyHBI1 Ba BOPH HAMYJaHH YHCYPXOH OH 0a paBaHIU TabJIHUM SIK KATOP HMKOHHITXO Ba XaM3aMOH MYIIKHIOTPO
Gapou pymau MyCTaKWJIOHAaW TOHUIIXOM TOHHIIYyEH Oa MUEH Meopan. [lap WH Makojia TabCHPH TEXHOJIOTHSXOHM 3€XHHM CYHBH 0a
paBaHIM TabJIMM Jap MyacCHCaxOW TaXCHJIOTH O Ba 0a HaTUYaxoH JOHUIIOMY3HH OHXO MaBPHAM OMY3HII Kapop Iozxa MenraBan. Sk
KaTop TaxJIMIXOM OMOp#t 60 TaBayuyx 0a JapK Ba MYIIKHMJIOT, KH 00 4Op# HAMyJaHH YHCYPXOH 3€XHH CYHBH alOKaMaHIaHM, Ty3apoHUIa
nrynana. Tankukot nap JlOHMIIKaAau MOMUTEXHUKHK JIOHUIITOXH TeXHUKUU TOYUKHCTOH 6a HoMH akameMuk M.C. Ocumid aap maxpu
Xy4ann Ba JIOHUIITOXM JaBIaTHH XyKYK, On3Hec Ba cuécat TOYMKHUCTOH 00 HINTHPOKH JOHUIIYYEHH KYypCH TYIOM Ba CEIOMH MXTHCOCH
TEXHOJIOTUSIXOH UTTHIIOOTH Ty3apoHua myn. HamyHan makcagHok a3 120 umtupokuir nbopar 6ya. Mabsirymorn Muknopit 6o ucrudona
a3 xucoOkyHuxon Oacomand Ba (oM3# TaxJwi KapAa IOy Ba TaXJIWIM MaB3yid Oa 4aBoOXoW Oocudar ry3apoHuAa myd. MabiyMOTH
MUKZOpA 00 mcThdoma a3z xucodu OacoManxo Ba (HOM3XO TaxXJIMI Kapia I[Iyna, TaXJIMIHd MasMyH Ba MyHAapHyad 4aBoOXO HH3
Ty3apOHHA IITyaacT.
Kanuoeoacaxo: mooenyou komniomepi, Cucmemaxou ummuioomil, pasanou Mavium, 3eXHu CYHbil 0ap Mmabium; mexHoN0UsXou
MavauMil.

ON THE USE OF ARTIFICIAL INTELLIGENCE ELEMENTS IN THE PROCESS OF STUDENT
LEARNING
Kh.A. Khudoyberdiev, F.S. Ataeva

The development of artificial intelligence and the integration of its elements into the educational process provides a number of
opportunities, as well as challenges, for students' independent knowledge development. This article examines the impact of artificial
intelligence technologies on the educational process in higher education institutions and on students' academic performance. A series of
statistical analyses were conducted with a focus on the perception and challenges associated with the implementation of artificial
intelligence elements. The research was conducted at the Polytechnic institute of Tajik Technical University named after academician
M.S.Osimi in Khujand and at the Tajik state university of law, business and politics, involving second and third-year students in the
information technology field. The purposive sample consisted of 120 participants. Quantitative data were analyzed using frequency and
percentage calculations, and a thematic analysis was performed on the most qualitative responses.

Keywords: computer models, information systems, educational process, artificial intelligence in education, educational
technologies.

BBepneHune

B nocnegHwe roabl MUCKycCTBEHHbIM uHTennekt (M) cTpemutenbHO TpaHcdopmupyeTcs u3
y3KOCMNeLManuanpoBaHHOM TEXHONOTMM B  WMHCTPYMEHT, [OOCTYMHbIA LUMPOKOMY Kpyry rosfb3oBaTenen.
O6pasoBaTtenbHas cdepa He cTana UCKYeHnem. Takne MHCTpyMeHTbl, kak ChatGPT, Bard, Copilot n gpyrue,
aKTMBHO MPOHMKAKT B Y4eOHY [esTenbHOCTb CTYAEHTOB, MEHSAA MOoAxodbl K MOWUCKy WHdopmaumn,
BbIMOSTHEHWUIO 3aJaHUA U camMoMy Mpoueccy obydyeHus. Llenb JaHHOroO uccrnegoBaHUs — MpOoaHanuM3npoBaThb
MacwTabbl M xapaktep ucrnonb3oBaHus WW-MHCTPYMEHTOB CTyAeHTaMu, BbISBUTb WX OTHOLUEHWE K
noTeHUManbHbIM MPENMYLLECTBAM W pUCKaM, a TakKe OLEHWUTb TEeKyLlyl TOTOBHOCTb oOOpasoBaTernbHOM
CUCTEMbI K MHTErpauMm HOBbIX TEXHOMOrMn. B OCHOBY cTaTby nernM faHHble onpoca, B KOTOPOM MPUHANK
yyacTtue 120 pecnoHAEeHTOB U3 CTyAeHYeCKOoM cpebl.

24



[TonurexHnueckuii BeCTHUK. Cepust UnaTemtext. MaHOBanmu. MuBecturmu. Ne 3 (71) 2025

Ha cerogHAwHWi geHb ncnonb3oBaHne NN B yyeBHOM npouecce nogHMMaeT BaXHble BOMPOCHI,
CBSA3aHHbIE C BO3MOXHOCTSMMW, OOCTYMHOCTW, a [NlaBHOE MEHSALWENCS pofb TPaguLMOHHbBIX MeTOO0B
oby4yeHus. BrnnsHne NN Ha obpasoBaHne No BCEMY MUPY ABMSETCA npeobpasyrowmii 1 MHOTOrpaHHbIN.
BHeaopeHne W cnocobeTByeT nepcoHanmsauum obydyeHns M agantaumm obpasoBaTernibHOW cpedbl.
VMccnepoBaHmsa y4éHbIX pasHbIX CTPaH Mokasanu, YTO CTyAEeHTbl B MepcoHarnbHOM cpege obyveHus nomnyyarT
bonee BbicOkMe apekTnBHbIE pesynbTaTbl B yd4ebHOM npouecce. [na AOCTMXeHUs pes3ynbTaToB valle
NCNONb3YyITCA MHCTPYMEHTLI Ha 6a3e VW, koTopblie aHann3npyT OrpoMHble 06bEMBI AaHHbIX [1,3].

B TpagmuuoHHom o6pasoBaHMM BOMbLUMHCTBO CTYOAEHTOB pPas3BMBAKOTCA MOCPEACTBOM MOMyYeHus
HaBbIKkOB WCCMNEeAOBaHWS, aHanm3a W pelleHus CnoxHblX 3agad. [lpenogasatenu, B CBOW ouvepenpb,
paccmaTpuvBaloT NpaBuUSibHble METOAbI MOCTAHOBKMN 3a4ay U UCMOMb3YOT OUanoroBbi peXxnm, YTobbl MOBLICUTH
CNocobHOCTb CTYAEHTOB aHanvM3npoBaTb AaHHble U pa3BMBaTb MX TOYKYy 3peHud. OgHako, meTtonbl GbiCTpon
06paboTkn AaHHbIX, KoTopble NpegocTaenseT W, BpocaloT BbI3OB TPagMUMOHHBIM MeToAam 00ydeHus. IToT
rnobanbHbI BOMPOC (QOPMUPYET pasnmyMe MeXay 4YeroBeYyeckMM U MawuHHbIM o0ydeHuem: U moxet
acpdekTnBHO 06pabaTtbiBaTe M aHaNM3MpoBaTb AaHHble, HO TOHKOE MOHMMaHWe M OCMbICIIEHME pe3ynbTaToB
no-npexHemy TpebyeT yyacTusa 4enoBevyeckoro uHrennekra [2].

OdpekTnBHOE Mcnonb3oBaHne anemeHToB N B chepe obpasoBaHusa TpebyeT rnybokoro noHMMaHus,
Kak camou TexHomnoruu, Tak u npouecca obyyeHusd. Hambonee M3 BaXHbIX PUCKOB — 3TO 3roynoTpebrneHue
anemeHToB W gns nonyyeHus KOHTEHTa AN BbIMNOMHEHUS CaMOCTOATErbHbIX 3ajaHui 6e3 ykasaHus
nctoyHuka. NpenogaBatenu B ob6pa3oBaTenbHbIX YYPEXAEHUSX CTankmaloTcs ¢ 6onbwinmu npobrnemamu B
npouecce HabnoaeHNs, KOHTPOMSA U OLEHKU 3HaHWI cTyaeHToB. CriegoBaTenbHo, Kaxabin BY3 gomkeH yeTko
onpeaenuTb posb U MacwTabbl Mcnonb3oBaHus anemeHToB I B yaebHoMm npouecce [4, 5].

[nsi nonyyYeHus OTBETOB Ha MOCTaBMIEHHbIE BOMPOCHI HaMK MPOBEAEHbl psf MEpPONpUsTUA, Kak coop
OaHHbIX MOCPEeACTBOM aHKETMPOBAaHWS, TaK M aHanu3 MoNyYeHHbIX AaHHbIX HAa OCHOBE CTaTUCTMYECKUX U
MEeTOAONOMMYECKNX CPeacTB.

Beibopka gaHHbIX cocTosina u3 otBeToB 120 CTyQeHTOB BTOPOro U TPeTbero Kypca, cneumanbHOCTEN B
chepe MHMPOPMALMOHHBIX TEXHOMOIMMIN, KOTOpble OEenarT akueHT Ha uHTerpaumm W, Y Kaxgoro y4yacTHUKM
onpoca ObINIo HEMOCPEACTBEHHbBIA OMbIT PaboTbl B UHTErpupoBaHHbIX ¢ MW obydatowmx cpepax, KoTopble
UMENM NPSAMOW KOHTAKT C TEXHOMOrMsMW, fexalummMy B OCHOBe wuccrnefoBanus. [Ona nonyyeHus 6Gonee
HaZeXHbIX AaHHbIX TpebyeTcsi NpoBeAeHUe AarnbHENLMX UCCNEedOBaHUN Ha YBENWYEHHOW M pa3HoobpasHon
BblOOpKeE.

[daHHble cobupanncb C NOMOLLbID aHKeTbl, 3anofIHAEMON CaMOCTOATENbHO, U pacnpoCTpaHAEeMOoMn
yepe3 Google Forms, koTopbin npegocTasnsieT yAOOHbIA UMHTEPMENC U MHTErpUPOBAHHBLIN aHaANUTUYECKUI
WMHCTPYMEHT. AHKkeTa cocTtosina u3 10 BONpocoB, M3 HUX 6 BONPOCOB 3aKpbITOro Tuna u 4 BONpoca OTKPbLITOro
Tuna. KonuuyecTBeHHble AdaHHble ObinyM NpoaHanM3upoBaHbl C WCMONb30BaHWEM MeETOAOB OnMcaTenbHON
cTaTUCTMKN. Ha oCcHOBE 4acTOTHOro U MPOLEHTHOrO aHanusa Obino copMMpOBaHO YETKOE MPeACcTaBlieHne O
BOCNPUSTUN CTyaeHTamun 3adpeKTMBHOCTM ucnonb3oBaHusa VW, a Takke O BbISIBNEHHbIX 3aKOHOMEPHOCTAX €ro
NPUMEHEHMS.

PesynbTaThl U 06CcyxaeHne

B naHHOM pasgene npeactaBneH nNocnefoBaTenbHbIV aHanm3 oTBETOB pecnoHaeHToB Ha 10 Bonpocos
aHKeTbl.

1. Kak yacmo ebl ucnosnib3yeme uHcmpymeHmel Ha 6ase W (Hanpumep, ChatGPT, Bard, Copilot u dp.)
8 ceoeli yyebHou dessimenbHocmu?

Pesynbmamai: NMogasnsowee 60MbWMHCTBO CTYAEHTOB UCMONb3yT M-UHCTPYMEHTbI Ha perynspHon
ocHoBe. 52,7% pecnoHaeHTOB 00OpallalTcs K HAM eXXegHEeBHO, a 32,7% — HeCKOJNbKO pa3 B Hegento. Takum
obpasom, 6Gonee 85% onpoleHHbIX uHTerpupoBann W B cBoM y4ebHbIM NpouecCc Kak MOCTOAHHLIN
BCMOMOraTenbHbIN MHCTPYMEHT. Jluwb He3HauuTenbHas 4yacTb CTygeHToB ucnonb3yeT UW pegko (8,2% —
HEeCKONbKO pa3 B MeCsL) Unn He NCnonb3yeT coBceM (Tabnuua 1).

Tabnmma 1 — Mcnonp3oBanus HHCTpYMEHTOB Ha 6a3e M B yueOHOM AeSTeIEHOCTH.

Bapuanr otBera ITponent
ExxexneBHO 52,70%
Heckonbko pa3 B Heeo 32,70%
Heckonbko pa3 B MecsI 4,50%
Penko (HecKonbKo pa3 B ceMecTp) 8,20%
Huxorpa 1,80%

OTW [JaHHble CBUAETENbCTBYIOT O ToM, 4To UMW nepectan OblTb 9K30TUYECKOW TEXHOSOMMEn u
npeBpaTuiics B HEOTbEMIIEMYID 4YacTb O0OpasoBaTenbHOW PYTWHbI Ans COBPEMEHHOrO CTyaeHTa. Bbicokas
YyacToTa UCNonb30BaHMs FOBOPUT O rnybokol uHTerpaumm M B npouecchl BbIMOMHEHUS AOMALUHMX 3adaHWUi,
MOArOTOBKM K 3aHATUAM U Moucka MHopMaLnu.

2. [ns kakux yeneu 8bl Hawie ece20 ucronb3yeme N e yuebe?

Pesynsmamebi: Cnektp npumeHeHuss I Becbma wupok. BesycrnoBHbIM nuaepom sBAsieTCA MOUCK
nHdopmaumm — 3Ty uenb ykasanu 83,5% onpolleHHbix. [lanee no nonynspHocT UAyT:
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e pelleHMe 3agadv (MaTemaTuka, nporpammMmpoBanne u T.4.) — 45,9%
e HanucaHue pedepaTtoB, 3CCe U OPYIMX NMUCbMEHHbIX paboT — 44%
e reHepauusa ngen n Mosrosomn WTypm — 43,1%
MeHee nonynspHbIMW, HO BCE K€ 3HAYUMbIMK LENnsMu SBNAIOTCA Budyanusauus AaHHbix (28,4%),
nposepka rpammaTtukun (27,5%) n nogrotoBka K ak3ameHam (26,6%) (tabnuua 2).

Tabmuna 2 — I[Npumenenue MU B yuebe

BapuanT otBeTa IIpoueHT
IMonck napOpMaIII 83,50%
Hammcanue pedeparos, scce 1 Apyrux MUCbMEHHBIX paboT 44,00%
IIpoBepka rpaMMaTHKH U CTUIISL 27,50%
IlepeBon TekcTOB 16,50%
Pemenne 3amaq (MaTemarika, IpOrpaMMHpPOBaHNE | T.11.) 45,90%
T'enepanus uneit / MO3roBoi mWTYpM 43,10%
[TonroToBka Kk sKk3aMeHaM (COCTaBIEHUE KOHCIIEKTOB, KAPTOUECK) 26,60%
Busyanu3zauus naHHbIX / cO31aHIe U300paKSHUH 28,40%

CrtyneHTbl ucnonb3yT VA He TONbKO Kak NPOABUHYTYIO MOMCKOBYKD CUCTEMY, HO W KakK aKTMBHOIO
MOMOLLHMKA B PELUEHWM CIOXHbIX 3afa4vy W reHepaumm KOHTeHTa. 3To roBoput o Tom, 4Yto UW BbinonHsAeT
YHKLMN KaK WMHGOPMALMOHHOIO CrnpaBOYHMKA, Tak U TBOPYECKOro WM aHanuTUYEcKoro napTHepa, 4To
KapAnHanbHO MEHSAET NoAX0oAbl K BbIMOSTHEHUIO akageMNYeCKX 3a4aHun.

3. Cyumaeme nu Bbel, 4ymo ucrnionb3o8aHue WM cHuxaem Bawy camocmosmensHocmb uniu
KpeamugHocmb ?

Pesynbmamabi: MHEHUSA CTyQEHTOB MO 3TOMY BOMNPOCY pasgenunuck. 37,3% ONpOLUEHHbIX CYATAKT, YTO
M B TOM Unn HOM CTeneHn CHWXaeT X CaMOCTOSATENbHOCTb M kpeaTnBHOCTL (19,1% — «ckopee ga», 18,2%
— «fa, CyWeCTBEeHHO CcHwxkaeT»). lNMpu atom 33,6% npuaepxuBaloTca MPOTUBOMOMOXHOIO MHeHus (10% —
«ckopee HeT», 23,6% — «HeT, He cHuxaeT»). 29,1% cTyaeHToB Bblibpanu HenTpanbHbIN BapmaHT «ocobo He
BnuseT» (Tabnvua 3).

Tabiuua 3 — Bausaaus MM Ha KOTHUTUBHBIE HABBIKU

Bapuanr otBera IIpouent
[Ja, cyliecTBeHHO CHUKAEeT 18,20%
Ckopee na 19,10%
Oco00 He BIMsSET 29,10%
Ckopee HET 10%
Hert, He cHmkaet 23,60%

OTcyTCcTBME €OMHOr0 MHEHUS yKasblBaeT Ha CMOXHbIM U HEeOAHO3HauYHbIM Xxapaktep BnuaHuA U Ha
KOrHUTMBHbIE HaBbIKW. BepoATHO, addekT 3aBMUCUT OT TOrO, KaKk UMEHHO CTYOEHT UCMOMNb3yeT TEXHONOMMIO: Kak
WHCTPYMEHT NS Crenoro KonMpoBaHWUsS UNKW Kak CPeAcTBO ANs MOoucKa naen v aHanmsa wuHdgopmaumn. 91T
packor BO MHEHMSIX NOAYEPKMBAET BaXKHOCTb Pa3BUTUS HABbIKOB KPUTUYECKOrO Y OCO3HAHHOMO MCMOMb30BaHuWs
nn.

4. Kak ebl oueHusaeme ypogeHb ocgedomreHHocmu npernodasamenel eawezo 8ys3a 06
uHcmpymeHmax UM u ux npumeHeHuu 8 obpasogaHuu?

Pesynbmamabi: CTygeHTbl AOBOMbHO CAEPXaHHO OLEHMBAKT KOMMETEHLMU CBOUX MpenofaBaTtenen B
obnactm M. Haubonbwee umucno pecnoHaeHToB (46,3%) oueHMnm 3TOT ypoBeHb kak cpeaHun. 30,6%
CYMTalOT €ero BbICOKUM M nuwb 12% — o4eHb BbiCOkKMM. B TO xe Bpems, Gonee 10% oueHuBatoT
OCBEZOMIIEHHOCTb KaK HU3KYI UM OYeHb HU3KYLO (Tabnuua 4).

CTygeHTbl, akTUBHO mcnonbaytowme VN, 3amedatoT paspbiB B LMAPOBbLIX KOMAETEHLMAX Mexay cobon
1 npenogaBaTenbCKUM COCTaBOM. BOMbLIMHCTBO cyMTaeT, YTO nMpenogaBaTeny UMEKT NUb NOBEPXHOCTHOE
npeacTaBrneHne o0 TEXHONOMMSAX, KOTOPbIE yXKe CTanu AN CTYAEeHTOB NOBCEOHEBHOCTbIO. OTO MOXET MPUBOANTD
K HeJOMOHUMAaHWIO, HeperneBaHTHbIM 3a4aHNAM N TPYAHOCTSIM B OLeHKe paborT.
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Tab6mmma 4 — OneHka KOMITETEHINH npenoaBarenei B oomactin NN

Bapuanr otBera IIponent
OueHb BBHICOKHIT 12%
Bricokuit 30,60%
Cpenuuit 46,30%
Huskuit 8,30%
OueHb HU3KHI 2,80%

5. [lJocmamoyHo nu uHghopmayuu u pykosodcme no b6e3ornacHoMy U 3mMu4YHOMY UCMOfb308aHu VU
npedocmasrisiemcsi 6aM 8 y4ebHOM 3agedeHuUU?

Pe3ynbmamei: B 9aToM Bonpoce Takke HET eQUHCTBA, YTO CBUAETENbCTBYET 0 npobneme. Xota 28,7%
cuuTaloT MHMOPMAaLMIO AOCTAaTOYHOWN, MOYTU TaKoW Xe npoueHT (27,8%) npuaepXxuBaeTcss MHEHUS «CKopee
HeT, yeM aa». Ecnv cymmnpoBaTb HeraTuBHble U HeonpeaeneHHble oTBeThl, TO 6onee 50% cTyneHToB NUBO He
nomny4yatT [OCTaTOYHbIX MHCTPYKUMIA MO 3TMKe ucnonb3oBaHus WU, nubo He cTankveanucb C HUMKU BOBCE
(27,8%, 8,3%, 14,8%) (Tabnuua 5).

Tabauna 5 — OrieHka HHPOPMHUPOBAHHOCTH CTYJICHTOB 00 3THKe U Oe3omacHoctu M

Bapuant otBeTa IIpoueHT
Ja, BIOJIHE JOCTAaTOYHO 28,70%
Ckopee na, 4eM HET 20,40%
Ckopee HeT, ueM aa 27,80%
Her, coBepuieHHO HETOCTATOYHO 8,30%
He 3nar/He crankusancs(iiace) 14,80%

By3bl noka He BbipaboTanu cMcTemMHOro noaxoda k oby4yeHuo CTyAeHTOB NPUHLUMNaM akageMnyecKom
YyecTHOCTU B anoxy NW. OTcyTcTBME YEeTKMX MpaBui U PyKOBOACTB CO3A4aeT «Cepyto 30HY», B KOTOPOWN CTYAEHThI
OENCTBYIOT Ha CBOM CTPax M PUCK, YTO NOBbILLIAET BEPOSATHOCTb Nnarnata v ApYrmx He3TUYHbIX NPaKTHK.

6. Kakue OCHOBHbIE PUCKU UU ompuuyamersibHbie CMOPOHbI UCMOIb308aHUs1 I @ obpa3osaHuu 8bi
sudume?

Pesynbmamsbi: CTygeHTbl Y4ETKO OCO3HalT MnoTeHuuanbHble Yyrposbl. KroyeBbIMW pUCKaMU  OHM
cuMTaloT:

3aBNCUMOCTb OT TexHonorum — 50,5%

CHWKEHVE HaBbIKOB KPUTMYECKOrO MblwneHuns — 43,7%

pWCK nnarvaTta n HecaMoCTOSITENBHOTO BbINOMHEHUSA paboTt — 40,8%

Takke BbI3bIBAIOT OMNaceHust uckaxeHue wuHdopmauuun (36,9%) n noteps uHTepeca K rnybGokomy
nsydyeHuno matepmana (30,1%) (tabnuua 6).

OTW JaHHble KOPPEenupylT C OnaceHusiMM MO MOBOAY CHWKEHUS CaMOoCTosiTenbHOCTM (Bonpoc 3).
CtyneHTbl 60ATCA He MPOCTO «OBMNEeHUTbCS», a yTpaTuTb PyHOAaMeHTanbHble KOrHWTUBHbIE CMNOCOGHOCTU U
CTaTb Ype3MepHO 3aBUCMMbIMU OT BHELLHero MHCTpymeHTa. Oco3HaHve pucka nnarmara roBoput O NOHMMaHWUK
3TMYECKMX BbI30BOB.

Tabmmua 6 — OcHoBHbIe pucku BHeapeHus: VIM B 0Opa3oBaTenbHBIN mporecc.

Bapuanrt otBera ITponent
3aBHCUMOCTD OT TEXHOJIOTHI 50,50%
CHIKeHNe HaBBIKOB KPUTHIECKOTO MBIITUICHUS 43,70%
Puck miarmara u HeCaMOCTOSITETLHOTO BBITIOTHEHHSI paboOT 40,80%
Hckaxxenne ndopmManuy mim omuOKH B TeHEPUPYEMOM KOHTEHTE 36,90%
[oreps nHTEpEca K ITyOOKOMY M3YUEHHIO MaTepHaa 30,10%
Hepasnslii goctyn k U-unctpymentam 12,60%

27



[Tonurexunuecknii BeCTHUK. Cepust Unremnext. ManoBamu. MuBectuium. Ne 3 (71) 2025

7. Kakumu ebl sudume OCHO8HbIe npeumywecmea eHedpeHus N e yuebHbIl npoyecc 8 6ydyuiem?

Pesynbmamei: Barnag ctyoeHtoB Ha 6yayuee W/ B obpasoBaHuM BecbMa ONTUMUCTUYEH (PUCYHOK 1).
[(MaBHbLIMU NpenMyLLeCTBaMWN OHU Ha3Banu:

e [0CTyn K 6onblieMy o6bemy MHopmaLum n pecypcos — 58,2%

e repcoHanuanpoBaHHoe obyveHue (agantaums nog Hyxabl ctyaeHTa) — 50%

e 0AroToBKa CTYAEHTOB K PbIHKY TpyAa, rae um urpaeT BaXHY ponb — 47,3%

LocTyn x Gonbluomy
06beMY MHIDOPMALWH ¥
PeCYPCoB

MNepconannanposanHoe
obyveHne (agantauma
noA Iyxawl...}

MoIroToBKa CTYOEHTOR K
PLINKY TRYAE..

ABTOMATURALMA
PYTUHHbIX 38024
npenofasatensh

Pa3BWTHE HOBLIX
QOpMaTOR OByYRHAR
(svpTyancHas
peanbHacTb. .}

YJ'Iy‘lIJ_IEHVIG Ka4ecTea
0B0paTHOW cBAZK

0,00% 20.00% 40.00%
Pucynox 1 — Osxcuoanus om enedpenuss HU 6 yuebnwiii npoyecc

CrtyneHTbl BUAAaT B MM He npocTo NMOMOLLHMKA, @ TEXHOSOIMIO, CMOCOOHYIO NMPOM3BECTU PEBOSIOLIMIO B
obpasoBaHuu. KnoyeBble OXuaaHua CBsi3aHbl C MNepexogoM K  MHOAuBMAyamnbHbiM 06pa3oBaTeribHbIM
TpaekTopusM U NONyYeHMEM aKTyarnbHbIX A 6yayllen Kapbepbl HaBbIKOB.

8. Cyumaeme nu 8bl, YMo 0551 3¢hgheKMUBHO20 U 3MUYHO20 8HeOpeHUs1 UM KroyesbiM sierisiemcsi
0by4eHue ripenodasameneli pabome ¢ HOBbIMU MEXHO02USAMU U MPUHYUNamu 3muku?

Pesynbmampi: OTBEeT Ha 9TOT BOMpoc Obiln npakTtuyeckn epuHornacHeiM: 91,7% pecrnoHOeHTOB
otBeTMnn «[a» (pUCyHoK 2).

0,00% 25,00% 50,00% 75,00%

Pucynok 2 — Obyuenue npenodasameneii u snedperue MU
CtygeHTbl abcontoTHO yBepeHbl, YTO ycnex wuHTerpaumn MW 3aBUCMT He OT HKX, @ OT FOTOBHOCTU
npenogasatenen. JOTOT pe3ynbTaT HanpsMyl CBA3aH C HU3KOW OLEHKOW TeKylwen OCBEeAOMIEHHOCTH
npenogasaTtenen (BoONpoc 4) n oTCyTCTBMEM 3TUYECKMX PYKOBOACTB (Bonpoc 5). CTyaeHTbl MOHMMALOT, YTo 6e3
MOArOTOBEHHOrO NpenofaBaTens TeXHOMNorns He CMOXeT ObiTb 3P(PEKTUBHO U STUYHO BCTPOEHa B Y4eOHbIN
npouecc.
9. Kak ebl cuumaeme, 2omosbi nu Hawu BY3b1 k maccogomy eHedOpeHuro MU e yuebHbil npoyecc?
Pesynbsmambi: npeobnagaeT ckentudeckas oueHka. Camas KpynHas rpynna pecnoHgeHToB (43,6%)
CYMTaeT, YTO BY3bl «CKOpee He roToBbl, YeM Aa». [1oNoXWTeNnbHO rOTOBHOCTb OLEHWBAlOT B cymme 42,7%
onpoLleHHbIX (20% — «NONMHOCTbLIO rOTOBLI» U 22,7% — «CKopee roToBbl, YeM HET») (PUCYHOK 3).
50%

40%

30%

10%

0%
MonHotTeto  Cropes roTossl,  Cropes He CoBepleHHD  JaTpyaHAKCE
roToeL! HeM HeT rOTOBLL, YEM A3 HE OTOBbI OTBETUTE

Pucynox 3 — 'omosnocmw 8y306 k 8nedpenuto MU
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CTyOeHTbl COMHEBATCA B CMOCOOHOCTM CBOMX YYeOHbIX 3aBegeHuin obecneunTb MOJTHOLEHHOE
BHeapeHue UW, yunteiBasd HeobxoaMMoCcTb OOHOBEHMST MaTepuarbHO-TEXHUYECKOM 6a3sbl, y4eOHbIX MporpaMmm
W, rNaBHOe, MOATOTOBKM KagpoB. JTa OLEHKa OTpaxaeT pearbHble NpobrieMbl, C KOTOPbIMU CTarkMBaeTcs
cucTeMma obpasoBaHus.

10. CoenacHbl nnu bl ¢ meMm, Yymo 8 bnuxadwue 5-10 nem OCHOBHbIM U3MEHEHUEM 8 cucmeme
obpa3sosaHusi nod enusiHuem UM cmaHem nepexod K rnepcoHanu3upog8aHHOMy 0Oy4eHuUro?

Pe3ynbmambl: HECMOTPSI Ha BCE PWUCKM W TEKYLLYHD HErOTOBHOCTb CUCTEMbI, CTYAEHTbl BEPAT B
TpaHcopMaLMOHHbIA noTeHuman UMW, 85,5% pecrnoHOEeHTOB COrnacuiiMcb C 3TUM YTBEPXAEHUEM (PUCYHOK
4).

100,00%
75,00%
50,00%
25,00%

0,00%

fa Her

Pucynox 4 — HU u nepconanuzayus ooyuenus

OTOT pesynbTaT AEMOHCTpUpYyeT 4eTkoe BuaeHwe Oyaywiero. CTyaeHTbl BEpPST, YTO KOHEYHOW U
rmaBHOM nonb3on ot UM cTtaHeT co3gaHme aganTMBHON 06pa3oBaTenbHOW cpefbl, MOACTPOEHHON NOA, KaXA0ro
yyeHuka. OTa Bepa B MO3UTMBHYIO TpaHcdopmMauuilo SBASETCA MOLUHbIM CTUMYNOM Ans NpeofoneHus
CyLLEeCTBYIOLWNX TPYAHOCTEN.
3akntoyeHune

Mo mepe ycKOpeHWsi pasBUTUS TEXHOMOMM CTaHOBUTCA BCE CINOXHee NpuHMMaTb 0BOCHOBaHHbIE
peleHus o BHeapeHun NW. BHegpeHne obpasoBaTenbHbIX NnaTtdopm ¢ ncrnonb3oaHnem I Ha ocHoBe 3TOro
MEHSIOLLIErocs 1 CrOXHOro Habopa Kputepmes ByaeT CTaHOBUTBLCSA BCE CIOXHEE.

lMpoBeaeHHbIM ONpoc rnokasarn, YTO MCKYCCTBEHHbIN WHTEMMEKT yXe CTan HeoTbeMMeMOW 4YacTbio
akageMuyeckon usHu ctygeHToB. OH UCMOMb3yeTcs exeOHEeBHO ANS LUMPOKOro Kpyra 3agad: OT noucka
NHGOPMaLMM OO peLleHns aHanUTUYECKMX 1 TBOPYECKUX npobrem.

Mo pesynbTatam mccnegoBaHWs MOMyYeHbl CTaTUCTUYECKME OaHHble M UX CUTYaLMOHHBIW aHanu3 no
crnepyloLmm acnekTam:

. YactoTa ncnonb3oBanusa N B yuebHom aesaTensHOCTW.

. OcHoBHbIe Lenu ucrnonb3oBaHmsa NIA.

. Bnuanne NN Ha camocToAaTensHOCTb N KpeaTUBHOCTb.

. OueHka ocBeoOMIeHHOCTM NpenoaaBaTenen oo V.

. ocTtaToyHOCTb MHopMaLmM 06 3TUYHOM ucnorb3oBaHun VA,
. OcHoBHbIe pucku ncnonb3oBaHus M B obpasoBaHuu.

. OcHoBHble NpeumyLlecTBa BHegpeHus N B bygyLiem.

. BaxxHocTb 06y4yeHuns npenogasatenen pabote ¢ UA.

. FoToBHOCTL BY30B K MaccoBomy BHeapeHuo NI.

10. Bygywee obpasoBaHus: Nepexoq K nepcoHann3MpoBaHHOMY 0ByYeHMI0.

B 10 e Bpems nccnegoBaHve BbIBUIO Psif, KIMKOYEBbLIX NMPOTUBOPEUUA U Npobnem:

1. PaspbiB B KOMMeTeHUMAX: CTYAEHTbl akTMBHO wucnone3ywT W, B TO Bpems Kak ypOBeHb
0CBEeAOMIIEHHOCTU NpenogaBaTternien, No X MHEHWI0, OCTaeTCHa Ha CPEAHEM MITN H3KOM YPOBHE.

2. Otmyeckmin Bakyym: BY3bl He npenocTaBnslOT [OCTATOMHbIX PYKOBOACTB MO 3TUYHOMY
ncnons3osaHuo NN, octaBnss CTyAEeHTOB OAMH Ha OOUH CO CMOXHbIMU BOMPOCaMMN akaeMNYeckon YeCTHOCTMU.

3. Ocos3HaHue pUCKOB: CTYOEHTbl XOPOLWO MOHUMAKT Yrpo3bl, CBA3a@HHble C 3aBUCUMOCTbIO OT
TEXHOMOIMN U CHUXXEHUNEM KPUTUYECKOTO MbILLIIEHUS.

4. Huskas oueHka roTOBHOCTM: CYLLECTBYET Cepbe3Hblii CKEMCUC OTHOCUTENbHO FOTOBHOCTU BY30B K
nonHomacwTabHon nHterpauum UA.

HecmoTtps Ha atM npobnembl, CTydeHTbl CMOTPAT B Oygyliee € ONTMMU3MOM, MNPaKTUYECKM
€[VHOrMacHo cuyuTasd, 4To KnoyeBon ponbio UU cTaHeT nepexod K MepcoHanvM3npoBaHHOMY OBydeHuio.
AbcontoTHoe GOMbLUMHCTBO Takke YBEPEHO, YTO [MaBHbIM YCNOBMEM AN YCMELHOro U 3TUYHOIO BHEAPEeHUs
U aBnsieTca ueneHanpaBneHHoe obyyeHne npenogaBaTenbCckoro cocraBa. OTO CBUOETENbCTBYET O TOM, YTO
CTYOEHTbl He npOCTO adanTUPYTCSA K HOBbIM WMHCTPYMEHTaM, HO W BWASAT B HWX MNoTeHuuan ans
dyHOameHTanbHOM TpaHcdopMauun obpasoBaTenbHOro npouecca, rae akueHT 6ygeT cmeweH Ha
nHAMBMAOYanbHble MNOTPEBHOCTU WM TpaekTopuu pas3BuTuA. Takum obpasom, npeodonieHne paspbiBa Mexay

O©COoO~NOOTPWN -
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NMOBCEOHEBHOWN MPAKTUKOW CTYOAEHTOB M MHEPTHOCTbIO O0pa3oBaTeNlbHOM CUCTEMblI CTAHOBUTCHA LIEHTPAribHOM
3agadent Ha Gnwkanwmne roapl.

B panbHenwmnx wuccrnefoBaHusiXx OyayT nnaHuMpyeTcss aHanma 0Goree KpymHbIX U pasHoobpasHbIX
BbIOOPKM AaHHbIX, Ansi 6onee ny4dwero noHAaTn Bnusiine M Ha y4ebHbIn npouecc npu NoaroToBKe CTYAEHTOB
TEXHUYECKNX HanpaBreHUn, TakMX Kak 3HepreTuka, TPaHCMOPT M CTPOUTENbCTBO. KVccrnenoBaHns No3BONSATb
nonyunTe 6onee HagexHble BbIBOAblI M pa3paboTaTb MpaKkTUYeCcKkMe pekomMeHAauuu Ons agantaumm yvyebHbIX
nporpaMm K HOBbIM pearnusiM, CBS3aHHbIM C MOBCEMECTHbIM MCMNOSIb30BAHNEM WCKYCCTBEHHOIO MHTENSEeKTa B
npodeccnoHarnbLHoOn cpeae.

Peuensenm: Kocumos A.A. — 0.m.n., douenm Kagpedpot ACY IIIITY umenu axademuxa M.C. Ocumu.
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CMOCOBbI BCTABKWU U U3BNEYEHUA SNEMEHTOB TEKCTOBOIO OB BEKTA B AYENKU
KINO4Y-MATPUL, MATPUYHbBIX U ONEPATOP-MATPUYHbLIX METOOOB
M.X. NacyposB

TamKuKCcKni TEXHUIECKH YHUBEpCUTET MMeHH akanemuka M.C. Ocumu

st 3ammtel U oOecredeHns] CoXpaHHOCTH HH(popMaimu B nHbopmaimoHHbx cucteMax (MC) HeoOXomuMo MpeAcTaBUTh U
HCIIONB30BaTh HOBBIE CIIOCOOBI M METOABI IIH(POBAHMS TEKCTOBBIX OOBEKTOB, OTBEYAIONIHE TpeOoBaHMAM BpeMeHH. HoBble criocoOs! U
MeTOB MU(POBAHUK TEKCTOBBIX OOBEKTOB IIO3BOJIOT MCIOIB30BAaTh CTPYKTypaM OOECICUHBAIOIINE FOCYIAapCTBEHHYIO TalHy U
TEXHHYECKYIO 3aIUTy HMHGOPMAIMH, C Y4eTOM YBEIUMYCHHS IIEPEIUCKH M 000poTa JOKYMEHTOB C HCIONIB30BAHHEM CBCICHUI,
COIEePKAIUX FOCYIApPCTBCHHYIO TaliHy, pa3BUTHS HAYKH M TEXHUKH, a TAKXKe HOBBIX MHUIMATHB HA ITTH Pa3BHTUS IOCYNApPCTBEHHOCTH,
pa3paboTKa M peayi3alus KOTOPBIX PEaM3YIOTCS IOCPEICTBOM CEKpeTHOro pekuma. Ilepenaua m poctyn kK uHdopmaruu B HMC
OCYILECTBIACTCS C MCIOJIb30BaHUEM OTKDBITHIX M 3aKPBITHIX (ClENHaNbHBIX) MHTepHEeT-coenuHeHni. [10aToMy, HEOOXOOUMO NMPUHATD
MepsI 1711 00eCIeueH sl COXPAHHOCTH U 3aLUThI OTKPBITOTO TEKCTOBOTO 0OBEKTA OT KHOEPIPECTYTHUKOB U OT HECAHKI[MOHHMPOBAHHOTO
(HE3aKOHHOT0) K0CTYyMa B chepe rocyrapcTBEHHOH TaifHbI U 3aIUTHI TEXHUYECKOH HH(POPMALIUH.
B nmaHHOH cTaTbe NPENIOKEHEI CIOCOOBI BCTABKU (M3BICUCHHS) SIEMEHTOB OTKPBHITOTO TEKCTOBOTO OOBEKTa B sUCHKAX KIHOYA
MaTPUYHBIX U ONEPAaTOP-MAaTPUYHBIX METONOB IIM(POBAHMS OTKPHITOTO TEKCTOBOIO OOBEKTA, HCIIONB30BAaHHE KOTOPBHIX NMPHBOIUT K
YBEINYECHHIO CTAOUIBHOCTH 3alIn(pOBaHHOTO 00beKkTa. B pesynbrare 4ero JiMmaerT KHOepIPeCTYITHUKOB, JOOBIBAIOIINX HEOOXOIUMBIC
MaTepuabl Pa3IMYHbIMU ITYTSIMH, BO3MOXKHOCTH UX 3HAKOMCTBA U UCIOIb30BaHUS.

Knroueevie cnosa: memoo, o6vekm, wu@posanus, 3auupposanus, pacuu@posanus, nemMeHn, CUMEON, KoY, 8apuaHm,
mampuya, onepamop-mampuyd, CmabuiIbHOCHb, KUOGEPNPECHynHOCHb.

TAP3XOU OOXWUITKYHA BA XOPUYKYHUN SNTEMEHTXOMU OBBEKTU MATHM OAP
AYENKAXOU KANNAO-MATPUTCAXOU YCYIIXON MATPUTCABU BA ONMEPATOP-
MATPUTCABU

M.X. FacyposB

Bapon xud3 Ba TapMuHE OexaTapum UTTWIOOTH Aap cucTemaxow UTTWiooTd (CH), 3apyp acT Ku Tap3y YCYIXOH HaBH

Oamanco3un 00beKTXOM MaTHHM 0a TamaboTh 3aMOH YaBOOTy MEIIHMXOX Kapia Inyaa, MaBpUIAW HCT(oAa Kapop OOAa HIaBaHI. Tap3y
YCYIXOM HaBH 0afajico3ii MMKOH MEAMXaHJ, KA COXTOPXOM TabMHMHKYHAaHJaW CUPPH IaBIaTé Ba XU(3M TEXHUKMH HTTHIOOT 6O
Ha3ap/OITH 3UEA TapAugaHd MyKOTHOA Ba TapIMIIM Xy4y4arxo 00 ucTHdoza a3 MabIyMOTH IOPOH CHPPH AABJIATH, PYIIAA HIMY
TEXHMKa Ba TamabOyCcXOM HaB Jap POXH PYLIOHW NaBJIaTIOpi, KM TapXpe3d Ba aMaJMIapJOHHU OHXO TaBACCYTH pedan Maxdi amanit
Merapnang, ucrudona kynann. Urrunootn nap CU Oyma 60 uctudona a3 ajgokan Kymiogaro Imymuaan (Maxcyc) madakaxou IYHOTYHH
WHTEpHETA WHTHUKOJN Ba jJacTpac kapia MemaBanAa. Jlap TapmMuHM Oexarapii Ba Xu]3 KapJaHU OOBEKTH KyIIOJaW MaTHA a3
KHOSpUMHOSTKOPOH Ba a3 JacTpacuu Oenuo3ar (FAHpHKOHYHM) Jap CaMTH CHPPH JAaBiaTd Ba XU(3M TEXHHKUU HTTUIOOT, YOPaXou
3apypii aHACLIMAAH 3apyp Merapias.
Jap Maxkonmam Ma3Kyp Tap3XOM JOXHJIKYHHA (XOPHUYKYHM)-H IEMEHTXOM OOBEKTH KyIIOAaW MaTHH Jap sSYelKaxOou KallhJI-MaTpHTCau
YCYIXOH MaTpPHUTCaBi Ba OIEPaTop-MaTpUTCaBHU 0aajco3uM OOBEKTH KyIIOAaW MAaTHH MELIHUXOJ] Merapaai, Ku uctudoman oHXo 60
OanmaHj TapaugaHd oObeKTH Oamammyna meoBapan. Jlap HaTW4a KHOEPUUHOSTKOPOHPO, KM OerY03aT MaBOOH 3apypHpO 00 POXXOHU
T'YHOT'YH 0a JIacT MeopaHJi, a3 IIHHOC Tap/in/iaH Ba UCTH(OAAN OH MaXpyM Meco3all.

Kanuosoxncaxo: ycyn, obvexm, 6aoancosii, 6a0ankyHi, axcOAOAIKYHi, SJeMeHm, aIOMAm, Kaiuo, 6apuanm, Mampumca,
onepamop-mampumcad, ycnmysopi, KubepyuHosim.

METHODS OF INSERTING AND EXTRACTING TEXT OBJECT ELEMENTS INTO KEY-MATRIX
CELLS OF MATRIX AND OPERATOR-MATRIX METHODS
M.Kh. Gafurov

To protect and ensure the safety of information in information systems (IS), it is necessary to introduce and use new methods
and techniques for encrypting text objects that meet the requirements of the time. New methods and techniques for encrypting text
objects allow the use of structures that provide state secrets and technical protection of information, taking into account the increase in
correspondence and circulation of documents using information containing state secrets, the development of science and technology, as
well as new initiatives towards the development of statehood, the development and implementation of which are carried out through a
secret regime. Transfer and access to information in the IS is carried out using open and closed (special) Internet connections. Therefore,
it is necessary to take measures to ensure the safety and protection of an open text object from cybercriminals and from unauthorized
(illegal) access in the field of state secrets and the protection of technical information.

This article proposes methods for inserting (extracting) elements of an open text object in the key cells of matrix and operator-matrix
methods for encrypting an open text object, the use of which leads to increased stability of the encrypted object. As a result, it deprives
cybercriminals who obtain the necessary materials in various ways from the opportunity to be acquainted with and use them.

Keywords: method, object, encryption, decryption, element, symbol, key, option, matrix, matrix operator, stability, cybercrime.

BBaeHune

Cnocobbl onpegeneHns KOPHEBLIX CIIOB, CIOroB, MPUCTaBOK, cyddukcoB, addukcos, Gurpamm,
TpurpamMmMm M MOpOSIOTMYECKOrO aHanu3a CroB, Ha OCHOBE KOTOpbIX Obln pa3paboTaHbl KOMMbIOTEPHLIE
nporpaMmmel, nNpeactaBneHbl U obcyxpatoTca B pabotax [1,2]. Cnoco6 Bbibopa wvnu cosgaHusa andasuTa
LWMpPOBaHMA (4aCTHOro, paclIMpPeHHOro U obLiero), cnocobbl pa3paboTku knova LWKMdPOBaHUS U METOL
LWMdPOBaAHMS C UCMNOMb30BAHMEM CMMBOJIOB M 3HAKOB OTKPbITOro 00bekTa npeactaBneHbl B pabote [3]. B [4]
ObINT MPeACTaBeH M PAacCMOTPEH MeTOo4 WNGPOBaHUN C UCMOSNb30BaHMEM 3NIEMEHTOB 3a4aHHOIO OTKPbLITOrO
TEeKCTa, B KOTOPOM CO3[aeTCs MHOXECTBO TEKCTOBbIX 3/IEMEHTOB - KOPHEBLIX CIOB, MPedUKCOB 1 CydUKCOB,
crnoroB, opdorpaduyeckmx U cneumanbHblX CUMBOMOB, UMpP M C KX nomowpl pa3pabaTtbiBaeTcs
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NMPOU3BOSbHBLINA  KINOY  LUMPPOBAHNA AaHHOro TekcToBoro obbekTa. LUndpoBaHMe OTKPBLITOrO TEKCTOBOMO
0ObekTa Ha OCHOBE TEKCTOBbIX 3MEMEHTOB - Burpamm u Tpurpamm, NMpUMEHsieMOoe C MOMOLLb MeToaa
Monnbesi, paccmotpeHo B [5]. [lMpumeHeHMe WnpoBaHNN OTKPLITOrO TEKCTOBOrO OObEKTa Ha OCHOBE
TEKCTOBbIX 3/IEMEHTOB - KOPHEBbIX CIMOB, NPedUKCOB 1 CydPdUKCOB, CNOroB, opdorpadryecknx n cneLmanbHbIX
CMMBOJIOB 1 undp ¢ ucnonb3oBaHnem metoga lNonnbesa npeacrtaeneHo B [6]. B [7] paccMoTpeHO npuMeHeHue
LWndpoBaHMM OTKPbLITOrO TEKCTOBOrO 06bekTa € NOMOLLLIO Tpurpamm B kBagpate Monnbest n ABOMHOro Knoya.
B pabGote [8] npeacraBneHo m ob6CyXAEHO MpUMEHEHWEe onepaTtop-MaTpuYHOro MeToda LMdpPOoBaHUM C
yKasaHuem CcnocoboB BCTaBKM WM U3BMEYEHWS CUMBOSIOB W 3HAKOB B HA4yerkax MNPOU3BOMbHOMO Kroya,
NPUCYTCTBYIOLLNE B JAHHOM OTKPbLITOM TEKCTOBOM obbekTe. B pabote [9] npeactaBneHbl METOAbI MAaTPUYHOIO
MU onepaTtop-mMaTpUYHOro LWKMEPOBaAHMA C WUCMOSb30BaHMEM TEKCTOBLIX anemeHTtoB. B [10] npeacrtaeneH
MaTpU4HbIN MeTOA LWMEPPOBAHMM C MOMOLLBID TEKCTOBbIX CMMBOMOB M 3HAKOB, M CMNOCOObLI MX BCTaBKU M
n3BrevYeHuns B (0T) AYENKM KIoY-MaTpuLbl.

lMpn BbINONHEHMM onepauun 3awndgpoBaHUa [AHHOMO OTKPBLITONO TEKCTOBOro oObObekTa Ha
NpOM3BONBLHOM $3blKe B MEPBYHD O4vepedb Y4uTbiBAOTCA OCOOEHHOCTM A3blka TeKCTa, TakK Kak 0bbekT
pasbuBaeTca Ha anemeHTbl. C Opyron CTOPOHbI, CMOCOO BCTaBKM U WM3BMEYEHWUS] TEKCTOBBLIX 3MIEMEHTOB -
KOPHEBbIX CrioB, npedukcoB u cydduKcoB, cCrnoro, opdorpaduyeckmx K crneumanbHbiX 3HaKoB, UUMP,
Ourpamm 1 TpUrpamMmm B siHeriKax Krod-MaTpuLbl He 3aBUCUT OT A3blka TEeKCTa.

AnropuTtm pelueHus 3agad

Ha npumepe TekcTOBOro 00bEKTa MPOM3BOSILHOIO $3blka MOXHO MPUMEHATb CMOCOObI BCTaBKM U
N3BMNEeYEHNa TEKCTOBbIX 3MEMEHTOB B fYelKax KIo4d-matpuubl (KOPHEBbIX CrioB, npedumkcoB n cyddukcos,
cnoros, opdorpaumyeckmx M cneumanbHbIX 3HAKOB, yucen, burpamm u Tpurpamm). lNpegnaraem anroputm
peLleHns 3agau:

MycTb TEKCT AaHHOTO OTKPbITOro o6bekrta W HanucaH unv NnpeactaBreH Ha NPOU3BOSIbHOM A3bIKE.
[aHHbI TeKCTOBBIN 0O6BLEKT MOTYT ObIT pasferneHa Ha criegyloLme rpynnbl AN1IEMEHTOB:

- KOpeHHbIe croBa, npedukebl 1 cydduKkekl, opdorpadmyeckme 1 cneynanbHble 3Hakun, LMdpsbl;

- crnoru;

- YHUrpammbl (CUMBOfbI), BUrpaMmbl U TPUrPaMmeI.

Mpn wndpoBaHN JAHHOIO OTKPLITONO TEKCTOBOrMO OObeKTa MaTpuUYHbIM METOAOM BblOMpaeTcs KoY
WndpoBaHMN - MaTpuua KOTOPbIN MMEET MNPOM3BOMbHBLIN pPasMep W HeKoTopble ero f4eek MOryT ObITb
HeaKTVBHbIMM (3aKkpbiTbiMK). B onepaTtop-maTpuyHOM MeToAe BbiBMpatoTCs Koy WndgpoBaHum CocTosLEen 13
He MeHee OBYX MaTpuL MPOM3BOJSIBHOrO Pa3MepoB, B KaXAOW MaTpuLe HEKOTOPble UX SYEWKM MOryT ObiTb
HEaKTUBHbLIMMU.

UToObl nokasaTb NPOLLECC BCTaBKM W U3BMIEYEHWSI TEKCTOBBLIX 3NIEMEHTOB B (OT) sIMENKM maTpuupbl -
NPON3BOSIbHOIO BbIGPaHHOrO Kroya, paccMOTPUM 3TO AeACTBUE B MPOM3BOSIbLHON MO pa3Mepy MaTpuLe.

MycTb 3agaH nponsBornbHast Matpuua A(4,5). nemeHTbl JaHHOTO TEKCTOBOrO 00bekTa 0603HaYeHO kak
aj, rae i=14u j=15 Torga, peanusyem crnocoGbl BCTaBKM U W3BMEYEHWUS B (OT) sYeilkM MaTpuubl

cnegyowum obpasom (puc. 1).
PN

Ay | Qg | Qg3 | Qpq | g5

Ay | A | Qg3 | G | s

Az | Azp | A3z | Qg | 35

RVANE

A

Ay | App | Qg3 | Qyq

PN 4 L

PucyHOK 1 —BapuaHmbl 6CABKU U U3BICUCHUSL DTICMEHMO8 MEKCM08020 00beKma 6 (om) AYEEK KNioU-mampuybl
npou3eojibHO2co pasmepa

B1. NMocnepoBaTenbHble cnocobbl BCTaBKN (M3BNEYEHUS) TEKCTOBLIX 3IEMEHTOB B A4YEKN MaTpULbl — B
BMUAE CTPOK, cTonbel 1 anaroHanb (Mo JIEBOW 1 MPaBoOW CTOPOHE):
1.1. a,a,a,a a_.a a,a,a a.a a,a_a, a_.a a a_a,a,_-"NoCTpokam, BBEPXy Cresa,

25 31 33 34 35 41 42 43 44 45
cnesa HanpaBo

12& a a a a a a a a a 8333433 a a a a a a a -FIOCTOJ'I6LI,aM,CBery

cnesa, CBepxy BHI/I3
13.a,a,a,a, a,a,a a a.a,a, a a a a_ a, a_a, a._a,-No[auaroHani, ceepxy

25 44
crieea, CHVI3y-BBer,
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1.4. a alz a21 a13 a22 6.31 al4 6.23 a32 6.41 al5 6.24 a33 8.42 3.25 8.34 3.43 8.35 3.44 8.45 no gmnaroHanu, ceBepxy criesa,
CBEepXYy BHM3!

1.5. a4la42a43a44a45a31a a33a34a35a a a 3243253113 a a a - NO CTpOKaM, CHU3y CreBa,

crieBa HanpaBo;,

1.6. a a a a,a,a,a,a,6a_a,a,6a a, a a a a.a_a_a._-no ctonbuam, CHM3y creBa,

CHU3Y-BBEPX;

1.7. a a a ,a a,a.,a a,a,a a,a,a, a ,a.a a,.a a,a - MNoanaroHanu, CH13y cresa,

CBEpXY BHU3;

1.8. 6141 842 a3l 6143 832 aZl a44 333 a22 all 345 a34 323 a12 335 324 313 325 a14 315 no anaroHanu, CH1U3y cnesa,

CHU3Y-BBEPX:

1.9 a,a,6a_a,a a a a.,a,a a.a 6a.,a, a a a6 a.,a, a, - NoCTpokam, CH13y cnpasa,

crnpaBa HaleBo,

1.10. a,a, a,a_a 6a a a6aa,a_.a,a,a,a,a,a, a a a, -no ctonbuam, cHM3y cnpasa,

CHW3Y BBEPX;

1.11. a,a,a a.a a.,.a.a a.a.,aa,a.,a a.a,a a a a, -MNo/aaroHany, cHu3y cnpasa,

CBEpXy BHU3;

1.12. a,a,6a_.a_ a a,a a_,a a_a a,a.,a a, a a._a, a,a -MNoaaroHan, CH13y cnpasa,

CHW3Y BBEPX;

1.13. a.a,a.a,a a.a a.a a a,.a, a.,a,6a,a_a, a, a,a, -NoCTpokam, CBEpPXy Crpasa,

crpasa Haneso;
1l4aa a,a, a,6a, a, 6 a, a,a a,a,a,a, a,a,a a a a —n00T0n6uaM,CBepxy

33 43
crnpaea, CBepxy BHl/I3

1.15. a.a, a a . a a.,a.a, a,a,a a.a, a a,a, a, a, a,a, -NoasaroHanu, ceepxy

crnpaea, CHU3Yy-BBEpX;

1.16. a ,a, ,a a,a a.a,a,a, aa a a.a, a a,a,6a, a, a, - N0 anaroHanu, ceepxy

crpasa, csepxy BHI/I3.

B2. BcrtaBka (M3BMeYyeHMe) TEKCTOBbIX 3MIEMEHTOB B SYENKM mMaTpuubl — B Buae CTPOK, ctonbeu wu
AvaroHanb (No NeBow 1 NPaBoW CTOPOHE) N0 CNupanu:
2l.a a,a.,a, 6 a_a.a a,6a,a, a a,a,a, a.a.a, a_ a, a,-TMoCTpokam, CBepXy cresa,

25 24 723 22 21 33 34 35 45 44 43 42 41
cneea HanpaBo n ﬂO chpanM

2.2. a,a,6a,a a.a.a, a.,a,a,a.a,aaa a a.a.a,a,-MNo crtonbuam, cBepxy criesa,

CBEpPXY BHU3 |/| no cnmpanm

23a a,a a a,a,a a,a,a a.a,a a a.a a,a, 6 a, a,-No anaroHanu, ceepxy

cnesa, CHI/I3y—BBer " no crwlpanm

2.4. a a al2 al3 a22 331 341 332 323 a14 al5 324 333 a42 343 334 325 335 344 a45 - N0 AnaroHanu, ceepxy crneea,

CBepXy BHMU3 U I'IO cnupanwu;

2.5. a a,a_a a_a,a, a,6a, a a a a,a a.a.a, a,a, a, -NO0CTpokam, CH13y Cresa,

cneBa Hanpaeo U no cnupanu:

2.6. a a,a a a,a,a,a,a a.a,a.;a a a a a.a.a.a_-nNo ctonbuam, cCHM3y crneBa,

CHU3y-BBEPX U MO cnupanu;

2.7. 8.41 a42 a3l 8.21 a32 8.43 8.44 8.33 8.22 all 8.12 8.23 8.34 8.45 3.35 8.24 8.13 3.14 8.25 8.15 - NO AmnaroHanu, cCH1U3y cneea,

CBepXy BHMU3 U NO cnuvpanu,;

2.8. a4l 831 842 a43 832 aZl all a22 833 844 345 834 323 812 als 824 335 a25 814 als - NO AmnaroHanu, CH1U3y cnesa,

CHM3y-BBEPX 1 NO crnunparnu,

2.9. a 3448438428 a a a a a a a a a a a a a a -FIOCTpOKaM,CHM3yCFIpaBa,

crnpaBa HaJ'IeBO M no cnupanwu,

210.a,a,a,a.a,a,a,4a,a.a.a.a.a a a,a_ a, a a a., -nocronbuam, cH1ly cnpasa,

CHM3y BBEpPX U No cnupanu,;

2.11. a45 a44 835 a25 334 843 342 333 824 als 814 323 332 841 a31 a22 813 alz 821 all - MO AnaroHarnu, CHKU3y cnpasa,

CBepXy BHMU3 U NO cnuvpanu,;

2.12. 845 335 a44 a43 834 825 a15 324 833 842 341 332 323 814 813 822 aal aZl 812 all - MO AmnaroHanwum, CHm3y crnipasa,

CHW3Y BBEPX M MO cnvpanu;

213.a,a,a a a a a,a a a.a.a a.a a a a,a,.a, a,-"NoCTpokam, CBepxy cnpasa,

crnpaBa Haneso Mno cnupanu;
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214.a,a, a, a, a,a, a,a a a aa.a a a a a, a a a, -nocronbuam, ceepxy

cnpasa, csepxy BHI/I3 w no cnwpanm
215aaaaaaaaaaaaaaaaaaaa - NO guaroHanu, cBepxy

45 44 "33 22 43 42 31
crnpaBa, CHM3y BBEPX M No cnupanu;
2.16. a.a a a,a a.a.a,6a, ,a,a a, a,a a_ a, a, a, a,6a, -"NoanaroHanu, ceepxy

45 34 33 44 43 32
cnpasa, CBepxy BHVI3 vn no cnvupanw.

M3 nocnepoBaTenbHOW BCTaBKM (M3BIIEYEHUsI) TEKCTOBbLIX 3MEMEHTOB B (OT) A4YeWku maTpuubl B
cnydasix nyHktoB B1 u B2 BuagHO, 4TOo Agnst ogHoro (16) cnocoba BcTaBkM cylwlecTByeT natHaguatb (15)
NPON3BOSbHbLIX CMOCOO0OB M3BMeYeHus. To eCcTb ANs KaXAoro criyyas BCTaBKM (M3BEYEHWs!) 3NEeMEHTOB
nmeetcs 240 BapuaHTOB, a Bcero ans oboux cnydaeB (nyHktoB B1 n B2) — gns ogHoro (M3 32) cnocoba
BCTaBKM cyllecTByeT TpuauaTe oavH (31) npomsBOmbHbIX CMOCODOB U3BMEYeHUsl, Bcero wumerorcsa 992
BapuaHTOB BCTaBKWN (M3BIEYEHUS) TEKCTOBbIX 3NIEMEHTOB B (OT) S4ErK1 MaTpuLbl.

PelweHune 3agayum Ha npumepax

Peannsyem cnocobbl BCTaBKM M U3BMEYEHUS TEKCTOBbLIX 3NIEMEHTOB B OnepaTop-MaTtpu4yHOM MeTone
WndpoBaHMS C UCMOMb30BaHMEM BUrpaMM B A4Yenkax NPON3BOSIbHOIO KoYa.

IMycTb TekcT oTKpbITOro obbekta W nmeet cniegyowmii Bug (Jlovk Wepann):

3apaduoH MepaBaj, cyu Byxopo,
W= 3u kyxu [laHupy, a3 yalIMacopoH. )
- Ba poxall éropia MOH/ia YOPUCT,

Bba Ha¢bu xaJK 3ap adIIOHAA YOPHUCT.

UTtobbl pa3buTb Ha MNEBOCTOPOHHME OBUrpaMMbl M COXPaHUTb CTPYKTYPY WCXOQHOrO oBbekta npwu
BbIMOMHEHNN pacwungpoBaHus, co3gaguM  Crneaylownii  BCIOMOraTenbHbIN - KNOY, KOTOPbIA  3aMeHsieT
opdorpaduyeckme 3Hakv 1 Npn HeobXoAMMOCTM 3HAK MNYCTOTbl Ha OYKBEHHbIMW CMMBOMaMM1, OTCYTCTBYIOLLMMM
B o6bekTe. [TycTb OAHNM M3 BapMaHTOB BCMOMOraTernbHOro Krova nMeeT crnegyowun BUA:

h
K={->k -f->v,d-teo ->q} 2

Mcnonb3aysi BCnoOMoOraTesnbHbIN  Kntod K", nony4yaem [OaHHbIA OTKPbITLIN 0ObekT (1) B crepyloLllen
(kaHOHMYecKoW) NocnegoBaTENbHOCTU CUMBOJIOB:

3apadmonvmepaBagvcyuvbyxopokt3uvkyxuvIlany
W" = {pyakvasvuammMacopouftbavpoxavéaropiavMongav 3
yopuctktbavaadpbuvxankviapvadpmongavyopuctf

Tenepb pasgenum obbekT (3) Ha NEeBOCTOPOHHME Burpammbl U nNonydMm crnegywowmni obbvekt W1,
pasgeneHHbIn Ha Burpammel:

3a, pa, ¢, oH, VM, €p, aB, af, V¢, yH, VB, yx, op, ok, t3,

uv, Ky, xy, vIl, ag, up, 1, kv, a3, vy, am, Ma, co, po, Hf,
tb, av, po, xa, v, 7, TO, pi1, VM, OH, A3, V4, op, Uc, TK, tb,
av, Ha, ¢'b, UV, X4, JIK, V3, ap, va, 11, oH, A3, vy, op, uc, Tf.

w1 = (4)

[ns 3awmndpoBaHMmM OTKPbITOro 0ObeKTa, 3agaHHoro B (1), BbIGpaem Npou3BOSbHbIN KITHOY COCTOSILLEN
KaKk MUHUMYM W3 [BYX MaTpuL pasHbiX pa3MEepHOCTEWN, B KaXKAOW U3 KOTOPbLIX MPOWU3BOSIbHbIE AYENKU MOTYT
ObITb HeakTUBHbIMW. [MyCTb OHa COCTOUT U3 CReaylLNX ABYX MaTpuy pa3Hon pasmepHoctn B1(5,4) n B2(4,4),
B KOTOpbIX criegywowme advenkm bl(2,3), b1(4,2), b1(5,3) n b2(2,2), b2(3,4) HeakTMBHbI, TO €CTb NPON3BOSIBEHO
BbIOPaHHbIN KMoy WMdpPOoBaHMSA 0ObeKTa MMeET crieaytoLmi BUA:

K1 =BI(5,4) U B2(4,4) - {b1(2,3), b1(4,2), b1(5,3), b2(2,2), b2(3,4)} ()

Ncnonb3ys npounsBonbHbIN KoY (5), 3awmndpyem AaHHbIA OTKPbIThI 06beKT. [ocrnegoBaTensHO
pasnoXxum burpaMmel, 3agaHHbele B (4), NnpvBeaeHHble B 1.5-M cnocobom (Mo cTpokam, HUXKHUIA NEBbLINA, cneea
HanpaBo) B syelikax MaTpuubl B1(5,4) n 2.11-m cnocobom (no guaroHanu, CHU3y crnpaea, CBeEpXy BHM3 U MO
cnvpanu) B a4erikax matpuubl B2(4,4) n nonyyum:
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Tenepb, cnocobom npueeaeHHble B 1.3 (Mo guaroHanu, CBepXy Creea, CHU3Y-BBEPX) U3 SHeek MaTpuubl
B1(4,5) n cnocobom 2.13 (no cTpokam, CBEpXy cCnpaea, CrpaBa HaneBo Mo cnvpanu) u3 sueek matpuubl B2(4,4)
n3BrnevyemM Gurpammel, co3gas 3aWwMdpPoBaHHbI 06beKT W2, KOTOpbI UMEET CNeAyOLWMI BUA:

okvbt3aByxuvonagky3avcoppavmyuepdiuammanf
W2 = {tbpovuanypascokvyavllxutkvytbpiiopavurvvmMHaav (6)
oHHUCpoénaaroxaoHgauctfopduxankvavyapvanvosb

[ns peanusauuy npouecca pacwumnmgpoBaHumn 3awmMdpoBaHHOIO 06bekTa, AOCTAaTOYHO MOMNYYUTb KoY
wundpoBaHmn (5) M 3awmMBpOBaHHbIM 0ObeKT (6). [locne 3awwmBpoBaHHbIN 0ObEKT (6) pasgenum  Ha
NEeBOCTOPOHHME Burpammbl, U NPY UCMOMb30BaHWM KIHOYa MEHSieM Onepauuu M3BMEeYEeHUS Ha BCTaBKy U
onepauun BCTaBky Ha ussrnevyeHns burpamm, nonyynm o6bLEKT COCTOosALWEN M3 nocregoBaTenbHOCTY CUMBOSIOB
Buaa (3). MNpumeHas k nonyyeHHOMy OObekTy (3) BcnomoraTenbHbI KoY (2), B pesynbTate Mnofyvyum
NCXOAHbIN OTKPbITbIA OO BEKT.

BbiBoa

1. [OaHHble cnocobbl BCTaBkN (M3BNEYEHNs!) TEKCTOBLIX CUMBOMOB WIM 3NIEMEHTOB B SAYENKM MaTpuubl
MO3BOMSAIOT B3MOMLUMKAM HE MMETb BO3MOXHOCTM BbIMONHUTL paclumMdpoBaHMmn 3awmdpoBaHHOro obbekta B
crnyyae onpegeneHust cnocoba Mcnonb3oBaHusa WKMdpoBaHns. Bo3MOXHO mpumeHeHue AaHHOro MeTtoda u
cnocoboB co3faHns KroYen WndpoBaH1sa ANA TEKCTOBOro o6bekTa NpomM3BONbHOMO A3blika.

2. [aHHble cnocobbl BCTaBkM (M3BNEYEHNS) TEKCTOBbIX CUMBOMOB UMW 3NIEMEHTOB B (U3) AYeek MaTpuubl
MO3BOMSAIOT peanu3oBaTtb ee Ans 3afaHHbIX TEKCTOBbIX 3NIEMEHTOB - KOPHEBBIX CrOB, NPedUKCoB 1 CydHdUKCOB,
croros, opdorpacnyeckmx 1 cneumanbHbiX CUMBOSIOB, Yucen, burpamm u Tpurpamm.

3. Tak kak B onepaTop-mMaTpuyHOM MeToAe BblGMpatoTCsa KoY LWMAPOBaHMM COCTOSLLEN N3 HE MeHee
ABYX MaTpuL, NPOM3BOMIbHOrO pa3mMepoB, B KaXAOW MaTpuvue BO3MOXHO MPOU3BOMbLHOIO Bbibopa BapvaHTOB
BCTaBKM (M3BeYEHMS) TEKCTOBbLIX CUMBOJIOB MW 3NIEMEHTOB.

4. YKasaHHble CcnocoObl BCTaBKM (M3BMEYEHUS) TEKCTOBBIX CUMBOJIOB UK anemeHToB (992 BapuaHToB) B

(I/I3) A4YeeK MaTpul NoO3BOJIAKT NOBLICUTb CcTabunbHOCTb 3aL1Jl/I¢)pOBaHHOFO obbekTa.
Peuensenm: Mupsoes C.X. — 0.m.n., npogeccop Kagedpwt ungpopmamuxy JNa0KUKEKO20 HAUUOHAALHOZ0 YHUBEPCUMEMA.
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UCCINEOOBAHUE AINTTOPUTMA OBHAPYXXEHUA OE®EKTOB BHELWUHEITO BUOA KPbILLEK
HA OCHOBE MALLMHHOIO 3PEHUA
'M.N. Kacumos, °Li Jianjun, *"MA Zhenhuai
T aKUKCKHiT HAIMOHATBHBIIT YHUBEPCUTET
zyHI/IBepCI/ITeT I[3si0TyH B [llanbyHE

B nanHoi#i paboTe mpemiokeH MeTox 0OHapYKeHust eheKTOB Ha KPBIIKaX, OCHOBaHHBIN HAa MAITMHHOM 3peHuu. [[is penreHus
npo0biieM, CBI3aHHBIX C TEXHUYECKUMH CIIOKHOCTSIMHU B OOHapyxeHHH 1e(eKToB, Oblia MpeAaokeHa METOIUKa OOHAPYKEHHS LaparuH.
Ha nepBoM 3Tane ABYCTOPOHHHUI (HUIBTP MPUMEHSETCS K HOMy4eHHBIM 00pa3iaMm u oOpa3iaM HIablIoHOB IS CHIDKCHHS IIyMa. 3aTeM
METO]] COMOCTABICHHS Ia0IOHOB HA OCHOBE (DOPMBI MCIIONB3YETCS AJIS U3BICUCHHUS IPU3HAKOB, TOYHOTO TTO3UIIMOHUPOBAHUS L[ETIEBOTO
pernoHa u ompexneneHus obmactu uHTepeca (ROI). Jlanee BbimonHsercs: aHamu3 Blob Ha oOpasmax ¢ NPUMEHEHHEM alropuTMa
aBTOMATHYECKOro ornpexaeneHus nopora Otsu IS IByXYpOBHEBOI AMCKPETH3alMH H300pakeHHs. JTO mpeobpasyeT rpagaliiOHHOES
n300pakeHne B OMHApHOE, YTOOBI 4eTde BbIACIUTH 00aacTh aedexroB. Ha ocHOBe 3TOro, Mopdoiorndeckas Onepaunus 3aKpbITH
HCIIONB3YyeTCs IS 3al0JTHEHHsI BHYTPEHHHX MTYCTOT B 00acTH Aedekra, obecneunBas HelpepbIBHOCTD MsiTeH. [lociie 3Toro mpoBOaUTCS
aHanu3 cBs3HbIX oOmactelt (CCA) amst BBIACTICHUS U U3BJICUEHHS NPU3HAKOB 00IAcTel MATEH, a TaKKe BBIYHCISETCS IUIONAaIb KaKI0TO
CBsI3aHHOTO pernoHa. HakoHel, Ha OCHOBE 3aJaHHOTO MOPOTra IO ONPEAeNsieTcs: 001acTh AeeKToB, a 00pa3Lbl C OTKIOHEHHEM OT
mopora HOUIeKaT yHaJIeHH 0. DKCIePUMEHThI T0Ka3ald, YTO JaHHbIA adropuTM o0liagaeT BBICOKOW TOYHOCTBIO M YCTOHYMBOCTBHIO K
omunbKkaM mpH OOHApYXKeHHH Ae(PEKTOB, P(EKTHBHO YMOBICTBOPSS TPEOOBAHUSIM PEATBHOCTH M TOYHOCTH B IMPOMBINLUICHHOM
00paboTKe JaHHBIX.

Knrwuesvie crosa: oonapysicenue deghexkmos, MauuHHoe 3perue, KpbluKy OYmulIoK, AHAIU3 U300paXiCeHull, uyMonooasieHue,
conocmasnenue wabnonos, oonacme uwmepeca (ROI), ananuz Blob, ancopumm Otsu, 6unapuzayus, mopgonocuyeckue onepayuu,
ceamenmayusi, 0opabomka Oehekmos, KOHMPOLb KA4ecmed, NO3UYUOHUPOBAHUE DecUOHA, 6blOeleHUe 0eeKknos, Kiaccugurayus,
yughposas obpabomra uz00paxtceHul, NPOMbIULLEHHAS, AGTNOMAMU3AYUSL, OYEHKA KAYeCmEd.

TAOKUKU AITTOPUTMU OLLKOPCO3UUN HYKCOHXOU HAMYAU 30XUPUU CAPMYLLXO BAP
ACOCU BUHULLUN MOLLUUHA
U.J1. Kocumos, Jlu LizaHuyH, MA YeHxyan

Jlap UH KOp YCYyIJIH OLIKOPCO3MH HYKCOHXO Jap CapIyLIxo, Ki 0a OMHUIIN MOIIMHI acoc E(TaacT, NEMIHUXOA KapJa MeIaBa.
bapoun xamum MymKWIOTH MapOyT 06a JyIIBOPHXOM TEXHHKHH OLIKOPCO3HH HYKCOHXO, METOIM OIIKOPCO3HH XapOIIMJAaH MELUIHHXOX
mynaact. Jlap mapxwiau aBan ¢uitpu myrapada 6a HamMyHaxou rHpHQTaIIyra Ba HaMyHaXou KojaOW 0apoM KOXMIIM Caxo TaTOWK
Kappa MemaBaja. babnan, ycynn MyTOOHMKCO3MHM KoiaOxo Oap acocd miakin 0apon HCTHXPOYM XyCYCHSTXO, YOWTMPKYHHH TaKUKU
MHUHTaKau Xanad Ba MyaiisH kapnaHu MuHTakau TaBaqdyX (ROI) uctudona memraBaa. Cumac, Taxaunu Blob 6a HamyHaxo 60 TaTOMKH
AITOPUTMH MyaiissHKyHHH OCTOHau xymkopu Otsu Gapou aycaTxaOGaHIUU TacBHp MYpO Kapiaa MemaBaja. MH TacBHpU TpaadeHTHPO Ga
OMHapél TaOMUII MequXal, TO MUHTaKal HyKCOHXO paBIIaHTap 4yno masajn. [lap acocu uH, amannétu Mop¢hosiorun Gacramasit 6apou
Myp Kap/laHd XOJIMIMXOW JOXWJIMM MHHTAaKaW HYKCOH MCTH(Oa MeIlaBaj, KM MaiBacTarMM JOFXOPO TabMHUH MeKyHan. Ilac a3 WH,
TaxJI MuHTaKaxou maiiBacta (CCA) Oapon HymOKYHHH XYCYCHATXO Ba XMCOOKYHHH MAcOXaTH Xap SK MHHTaKaW IaiiBacTa aHYOM
Jona Memasaj. Jlap HUXOST, MUHTaKal HYKCOHXO Jlap acOCH OCTOHAW MAacoXaTH MyaWsHINyIa MyaisH Kapia Liyia, HaMyHaxoe, KU a3
ocToHa OepyHaH/, paj Kapja MemaBana. Taqpubaxo HHUILOH JOJaH/, KM HH aTOPUTM JaKUKHU OallaHa Ba YCTYBOPH HHCOAT 6a XaToxo
Jap OIIKOPCO3HMHM HYKCOHXOPO J0po Oyna, TanaboTH BOKEHAT Ba JAKHKHPO Jap KOPKAapAHW MabIyMOTH CAaHOATH CaMapaHOK KOHEh
Merap/ioHaJ.

Kanuosoxcaxo: owkopcosuu HyKconxo, OUHUWMU MOWUNT, CAPRVIUXOU WUWLA, MAXTUTU TACEUD, KOXUWUU CA00, MYMOOUKCO3UU
Konabxo, munwmaxau maeayyyy (ROI), maxmunu Blob, ancopummu Otsu, Oumapuszamcus, amaiuému mopgonoci, ceemeHmamcus,
KOpKapOu HYKCOHX0, HA30pamu cugam, YOUSUPKYHUU MUHMAKA, YYOOKYHUU HYKCOHXO, MACHUMOM, KOPKApOU paKAMUU MAceup,
ABMOMAMUKYHOHUU canoamil, baxoouxuu cugham.

INVESTIGATION OF AN ALGORITHM FOR DETECTING DEFECTS IN THE APPEARANCE OF
CAPS BASED ON MACHINE VISION

I.L. Qosimov, Li Jianjun, MA Zhenhuai

This paper presents a method for detecting defects on bottle caps based on machine vision. To solve the problems associated
with technical difficulties in detecting defects, a scratch detection technique has been proposed. In the first stage, a bilateral filter is
applied to the captured samples and template images to reduce noise. Then, a shape-based template matching method is employed to
extract features, precisely locate the target region, and determine the region of interest (ROI). Next, Blob analysis is performed on the
samples using the Otsu thresholding algorithm for two-level image segmentation. This converts the grayscale image into a binary image,
highlighting the defect areas more clearly. Based on this, a morphological closing operation is used to fill internal voids within the defect
region, ensuring continuity of the defect spots. After that, connected component analysis (CCA) is carried out to identify and extract
features of the defect regions, and the area of each connected region is calculated. Finally, based on a predefined area threshold, defect
areas are determined, and samples deviating from the threshold are removed. Experimental results show that the proposed algorithm
demonstrates high accuracy and robustness in defect detection, effectively meeting real-world demands and precision requirements in
industrial data processing.

Keywords: defect detection, machine vision, bottle caps, image analysis, noise reduction, template matching, region of interest
(ROI), Blob analysis, Otsu algorithm, binarization, morphological operations, segmentation, defect processing, quality control, region
positioning, defect extraction, classification, digital image processing, industrial automation, quality assessment.

BBepgeHue

KpbILWKK, Kak KOYEeBOW 3NEMEHT YMakoBKW, HanpsMylo BNUSIOT Ha Ge3onacHOCTb ToBapa M AoBepue
notpeburtenen k kadectsy [1-2]. OgHako B npoLecce M3roTOBMEHUSI KpbIWEK MOryT BO3HUKATb AedekTbl
(3ayceHupl, LBETOBbIE HECOOTBETCTBUSA, MOBPEXAEHUSA) U3-3a aHOManun gaeneHnss opMoBaHus, OedeKToB
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MaTpuy, unu nonagaHvusi NOCTOPOHHMX npeameToB [3-4]. TpaauumMOHHble MEeTOAbl PYYHOrO KOHTPOMS MMEKT
HU3KY0 3EKTMBHOCTb, BbICOKOE (PU3NYECKOE HaMNPSKEHWE U BbICOKUIM MPOLEHT OLMOOK, YTO 3aTpyaHsAeT
yAOBMeTBOpPeHMe MNoTpebHOCTEN COBPEMEHHON MPOU3BOACTBEHHOW JIMHMM B BbICOKOM TOYHOCTU MU
acpdpekTuBHocTU. MNMoaTomMy pa3paboTka HageXHOW 1 Mano3aTpaTHOW aBTOMAaTU3MPOBAHHON CUCTEMbI KOHTPOMS
cTana akTyanbHoW 3agjayen.

TexHonorna MalMHHOIO 3pEHUsl, coYeTaroLLas ONTOSMNEKTPOHHbIE AAaTUMKN U 0BpaboTKy n3obpaxkeHun,
nossonseT aMEKTUBHO U TOYHO pacno3HaBaTb AedeKTbl BHELHEro BMAa KpblLUEK, Takne Kak NOBPEeXAeHMs,
3arpsisHeHus u gedopmauumn [5-6]. Mo cpaBHEHWIO C TpPagMUMOHHBIMM METOAaMM KOHTPOSS C MOMOLLbHO
0aTyYnKoB aTa cuctema obnapaeTt psaoM NPeMMyLLECTB: TMOKOCTb HAaCTPOEK, BbICOKas CKOPOCTb OBHapyXeHus,
ToYyHOCTb. OHa ocobeHHO nonesHa B yCrnoBusX paboTbl C TOKCUYHBIMW UMW ONACHbLIMU BeLecTBaMu, Tak Kak
nosblwaeT aPMEKTUBHOCTb NPOBEPKM N CHWXKAET pacxodbl Ha pabouyio cuny M BEpOATHOCTb YErOBEYECKMX
ownbok [7-8]. Tlo 3TOM NpUYMHE TEXHOMNOrMSI MALUMHHOIO 3PEHUSI AN KOHTPONSA BHELLUHEro BuAa KpblLEK
CTaHOBUTCSA NpegMeToOM NPUCTanbHOro BHUMaHusA oTpacnu. [21].

Wang et al. [9] paspaboTtann meTon OOHapyXeHus Lenei Ha Kpbiwkax B apMaleBTU4ECKON
NMPOMBILLMIEHHOCTW, UCMOMb3ys anroputmbl  MapkupoBku obnactem CCL, Canny edge detection wu
OBYXYPOBHEBYIO AMCKPETM3aUMIo n3obpaxkeHns Ans o6paboTky nonyveHHblX n3obpaxeHuin. OHW onpeaenunm
LUMPUHY MUKCENs aHanmsa KpbllWeK M npegoctaBunun dumsmndeckyro wnpuHy. Zhang et al. [10] npeanoxunm
mMeToa obHapyxeHus AedeKkToB Ha OCHOBE BblAeneHns 06racTu KpbILWKKY, onpegenss nonoXeHne 3ayceHues
nyTeM nokanusauum LEeHTPa KPbIWKA M MCNONb3ys METOA pasHuubl M3obpaxeHud Ans pacyeta nnoLwiagm
3ayceHua. B couyeTtaHun ¢ cdopmynon B3BELUEHHOro LIBETOBOrO pasnuyns peanu3oBaHa npoBepka LIBETOBbIX
oTknoHeHun. Wang et al. [11] npeagctaBunun cucteMy KOHTPONA MEAULMHCKMX BYThINIOK Ha OCHOBE MaLUWHHOIO
3peHunsl, KoTopas WCMonb3oBana onepauuv T[UCTOrPaMMHOrO BbIpaBHUBAHMWS, YCWUMEHUS un3obpaxeHus,
CerMeHTauMnm Un U3BMeYEeHUs rpaHul, 4Tobbl 3aBEpWWTb MNPOEKTMPOBAHWE MporpaMMHOro obecrnedeHuns
cuctembl ¢ nomouwibto MATLAB GUI. Peng et al. [12] npeanoxunu anroputm obOHapyxXeHusi OedekToB
NPOTUBOYIOHHOM KOSbLia Ha KPbILLKE, KOTOPbIA UCMONb3YET pacyeT KPUBU3HbI KOHTYpa 1 0OHapY>KeHWEe yrioBbIX
To4ek. OHM onpeaensoT pa3pbiB MPOTUBOYTOHHOTO KOJbLiA HA OCHOBE HaNu4yns UM oTCYTCTBUSA 3a3opa Mexay
KOmbLIOM OMnopbl M NPOTUBOYroHHbIM KorbuoM. Wen et al. [13] pa3pabotanu cuctemy obHapyxeHus aedektoB
Kpbllwek Ha ocHoBe Canny-onepatopa u SVM, 4tobbl pewmnTs NpobrnemMy MpomnyckoB Mpu py4YHOM KOHTpoOrse
YepHbIX TOYEK HA MOBEPXHOCTU KPbILLKN.

C pasButuem TexHonorun rinybokoro obyyeHus [14-15] ToyHOCTL OBHapyxeHus nosbicunack. Peng et
al. [16] npegnoxunn MeToA OHManH-OBHapyXeHus OedeKTOB CTeKNsAHHbIX dapMaueBTU4eCkux OyTbINOoK,
MCMNOMb3ysA MPOEKLUMOHHbLIN aHanu3 Afs NO3UMLUOHMPOBAHUS CTEKNAHHOW OyTbiNku B LenoM u3obpaxeHue,
fokaneHoOe MakCcumanbHOEe 3JHTPOMUMHOE YypaBHEHWEe Ans aBTOMAaTMYEecKOro ydarneHus obractu nomMex u
MHOrOypOBHEBYIO MOpdonornyeckyto uUnbTpaumio C MHOXECTBOM MOPONOrMyeckux onepaTopoB Ans
obHapyxeHuss gedektoB. Shu et al. [17] npeanoxunu meTon obHapyxeHus [edeKTOB KpbilleK, KOTOpbIN
00beVHAET ycuneHne n3odpaxeHus Npu HU3KOW OCBELLEHHOCTM, CErMEHTALMIO C UCMOSNb30BaAHMEM 3HAYEHWUIA
n obHapyxeHne aHomanuii. C nomollblo Mmogenu Retinex Ha ocHOBe MakCcMMarbHOro SHTPOMUS yCUNMBAETCSH
n3obpaxeHue Npyv HU3KOM OCBELLEHMM, AN yaaneHus goHa ucnonb3dyetca ceTb cermeHTaumm OCR-Net, a
cetb GANomaly yny4LiaeT cnocoBHOCTb K PEKOHCTPYKLMN M300paXKeHU 3a cHeT BHUMaHNsS B POpMe KpecTa u
PYHKLMN NOTEPb HAUMEHbLLMX KBaapaToB. [nsa pelieHnss npobrnembl Ka4yecTBa MOBEPXHOCTU KpbILLIEK OYTbINOK
¢ 6enbiM HaNUTKOM 1 rPOMO3AKOCTU anropuTma napameTpos Zhao et al. [18] BHecnn nameHenns B YOLOvVSs n
npegnoxunu SEGC-YOLO, koTopbi ABRSIeTCS NerkMM U BbICOKOTOYHbIM anroputMomM. Bmecto onepauumn
WHTepnonauum Gnwxkanwero cocega ucnone3yetca onepatop CARAFE pgnd 3ameHbl  npouegypbl
CAMMNMAMPOBaHMA BBEpPX, a WCMNonb3oBaHWe sSapa npeackasaHus BbIOOPKM MoBbIWAET CNOCOBHOCTb K
WMH(OPMALMOHHOW Nepefadye B LLUENKOBOW CETU, YTO MPUBOAMT K NOBLILLEHWIO TOYHOCTU 0BHapyxeHus. 1o mepe
COBEPLUEHCTBOBAHNSA anropuTMOB M METOLAOB MOAEPHM3AUMM TOYHOCTb OOHapyXeHUsI MpoJoSKaeT pacTy,
OfHaKO CTPyKTypa Moenewn anropuTMOB CTAHOBUTCSI BCe Boree CNoXHOW, napameTpbl YBENUYMBAKOTCS, YTO
3aTpyaHseT pasBepTbiBaHWE MHOMMX Mofenen Ha MoOWMbHble W BCTPOEHHble YycTpoicTBa. [loatomy
pa3paboTka anropuTMOB W CUCTEM Ha OCHOBE IErkux mogenen rnybokoro obyveHuss ABMASieTCA BaXKHOM
HanpasreHneM uccnegoBaHum.

B uenom, npMMeHeHue TEXHOMOMMN MaLLUMHHOIO 3pEeHUst AN KOHTPONSA BHELWHero Buaa Kpbllek no-
npexxHeMmy cTankuBaeTcs C psgoMm npobnem. Bbicokad 3aBMCMMOCTb CMCTEMbI OT BbICOKOMPOU3BOAUTENbHbIX
annapaTtHbIX CPeACTB NMPMBOAUT K YBEITUYEHNIO CTOUMOCTU U CMIOXHOCTW; anropuTMbl OBHapyXeHus SBRSOTCA
CMOXHBbIMW, U WX YCTOMYMBOCTb M obobwatowasa cnocobHocTb npu obpaboTke AedeKkToB pas3HbiX TUMOB
HeJOCTaTOYHbI; OTCYTCTBME CMOCOOHOCTM K aBTOMATUYECKOW Krnaccuduvkauum u uaeHTudpmkaumm Tunos
OedeKTOB OrpaHM4MBaeT BO3MOXHOCTU MOOOEPXKKU MPUHATUS peLleHMn Ha OCHOBe rNybokoro aHanmsa
KayecTBa.

B cBs3n c atum, Oygywmne uccneqoBaHusa B ob6nacTv TEXHOMOMMM MAaLUMHHOTO 3pEHUst AN KOHTPOs
BHELUHEro BMAa KpbleK OOIMKHbl COCPefoTOUUMTbLCA Ha ONTMMM3auuMK annapaTHbIX CPeacTB, YNpoLLeHuu
anropuMTMOB, MOBbILLEHUN 3DEKTUBHOCTU N BHELPEHUM METOAOB MHTENNEKTYanNbHON Knaccudukaumm, YTobbl
[obUTbCSH TOYHOTO OBHapyXeHUs 1 knaccudukaumm aedekToB n cnocobcTBoBaTh AanbHENLEMY PasBUTUIO U
NPUMEHEHWIO 3TON TEXHOMOMNN.
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KoMNslOTEP

Pucynox 1- Cucmema o6Hapyscenusi depekmos Kpviutek Oymoiiok

OcHoBHas cucTeMa BKIYAET MOAYNM OAaTYMKOB, TPAHCMOPTUPOBOYHOrO YCTPOWCTBA, YCTPOWCTBA
NMoBOpOTa, YCTPOWCTBA yAaneHUs HeKa4yeCTBEHHOW NPOAYKUMM U MOAYNb BM3yarnbHOrO KOHTPOSS, Kak Noka3aHo
Ha pucyHke 1. Mogynb [JaTtynmkoB B pearnbHOM BpeMeHW ObOHapyXmBaeT Hanuume Kpbllek Ha
TPaHCMOPTUPOBOYHOM YCTPOWCTBE W MNepenaért curHanm B CUCTEMY yMpaBreHus, KOoTopasi KOHTpomnupyet
CKOpPOCTb M YacToTy umKkna TpaHcnopTupoBku. Korga kpbilka gocTuraeT 3agaHHoro paboyero mecra, kamepa
CCD 1 cHumaeT usobpaxeHvne nepegHen CTOPOHbI KPbILLKK, a 3aTeM, OCTUIHYB cneayloLero arana, kamepa 2
CHUMaeT usobpaxeHne BGOKOBOW CTOPOHbI KPbILKM. YCTPOWCTBO NOBOPOTa MoBOpadvBaeT Kpbiwky Ha 120° n
240° nepen NOBTOPHON CbEMKOW BOKOBbIX M306paxkeHwu, a 3aTeMm, Korga Kpbllika NpodorkaeT ABUratbCs K
cnegywuwemy pabodyeMy MecTy, YCTPOWCTBO MNEpeBOpauvBaHWs  KpbILWKA COBEpLUAET ABWXKEHUE U
nepeBopaymBaeT KpbIlKy MONHOCTbi. Kamepa 3 3arteM cHMMaeT wusobpaxeHue nepeBepHYTOWM KPbILLKM.
doTtorpacumm, NnonyydeHHble B pesynbTaTe CbeEMKW, nepefatotca B cuctemy ynpasneHusa MNJIK, roe cuctemon
BbI3bIBAETCA anroputm obpaboTku n3obpaxkeHW Ans OnpeferneHnsl kavyecTBa MOBEPXHOCTM Kpbiwku. [Mpu
obHapyXeHUn kpbilek C OedeKToOM MOBEPXHOCTU, YCTPOMCTBO YAANeHWsi HekayeCTBEHHOW MNPOAYKLUK
aKTMBMPYETCA M ydansieT KpbllWKy C KOHBevepa Ha OOKOBYIH KOHBEWEPHYH CUCTEMY, B pesynbTare Yero
obecneynBaeTcad COPTUPOBKA COOTBETCTBEHHbLIX U HECOOTBETCTBEHHbIX Kpbiwek. TunuyHble doTorpadum ¢
AedeKTHbIMU KpbILLKaMW NpeacTaBneHbl Ha pUCyHKe 2.

Pucynox 2 — Tunuunwiii oobpazey kpvluiku 0ymuliku ¢ 0egexmom

O6wWwwnin annapaTHbIf Kapkac CUCTEMbI NPeACTaBMEH Ha puc. 3.

Cuctema npOMBbILLNEHHOIO KOHTpons coeavHeHa ¢ CCD-kamepamu no npotokony GigE uepes
nHTepdenc, ynpasneHMe BCEMU MOAYMNSIMU OCYLLECTBNSAETCH MUKPOKOHTposnnepoMm. B pamkax HacTosiero
nccnenoBaHusa s pa3paboTkm anropuTMoB 06paboTkm n3o6paxkeHnn ucnonb3dyeTcsa cpeda paspaboTkm Visual
Studio, 6ubnmnotekn Open CV u C++. [Ina peanusaumm MHTEPAKTUBHOIO B3aMMOZEWNCTBMS MONb30OBaTeNs C
cuctemon 06paboTkn n3obpakeHun n HaCTPOVKN NapameTpoB ucnonb3dyetcs nnatdopma Qt.

Anroputm obHapyxeHuss gedekToB. HenvHenHas AOBYCTOPOHHSAS dunbTpaums. Bo Bpems 3axBaTta
n3006paxeHnN KpbILWEK Ha MPOoLEeCcC OKa3biBaloT BNusHME (hakTopbl BHeELWHeN cpeqpbl (Mblfib, HEPAaBHOMEPHOCTb
OCBELLEHNsI) M XapaKTEepUCTUKM MOBEPXHOCTU KPbIWKM (6reck, TekcTypa), 4YTO MPMBOAMT K 3aMeTHOW
MOCTOPOHHEW 3a LUYMOK M300paxkeHus. JTa LWyM MOXET CyLLeCTBEHHO MNoMeluaTb W3BMEYEHUIO NPU3HAKOB
MeNnKMX LapanuH, npuBoas K owwnbkam nponyckaHus (False Negative) n noxHbim cpabatbiBaHusm (False
Positive), B pesynbTate 4ero CHWXaeTCs TOYHOCTb M HaOeXHOCTb OOHapyxeHus pedektoB. [MoaTomy
npouegypa LWyMonoaaBrieHNs ABMSETCS BaXHbIM LWAroM Ha aTane npeasapuTtensHon o6paboTtku.
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[TnaTdopma
B3aMMO/IEH CTBUS C
BEPXHUM KOMITBIOTEPOM
I poMbIIIIICHHBIN O6paborka
CDD - KaMmepa <+ p —> P .
KOMIBIOTEP HN300paK eHUH
YnpaieHue
MHKPOKOHTpOJIIEpa
VYerpoiictBo VYerpoiictBo VYerpoiictBo CeHcopHBII
YIIPaBJICHU S MOBOPOTA nepeaaun MOJYJIb

Pucynok 3 — Cxema npoepammno-annapamHou apxumeKmypuvl CUCmeMbl

B HacTosiee BpeMs LWIMPOKO pacnpocTpaHeHHble PUbTpbl, Takue Kak cpegHue, MeamaHbl U rayccoBbl
GUNbTpbl, NpM 00paboTke TOHKMX MU HebonbLMX MO MMOLWaAM uapanuH CTankMBaloTCsl C BPOXOEHHbLIMU
orpaHuyeHusiMM. AT MeTodbl, yaanss Wym, He Bcerga MOryT MOJSIHOCTbIO 3alMTUTb MUKCENM Ha Kpasix
uapanuH, 4YTo MNpMBOAWUT K MOTEPE UNU pasMbITUIO OeTanen Kpas U CHUKEHWUK TOYHOCTM OBHapyXeHus
nedektoB. [ABYCTOPOHHAS unbTpauus kak HeNWHEWHbIn MeTond unbTpauumn, WUCNoNb3yst KOMOMHaUMIO
NPOCTPaHCTBEHHON GNM30CTU M NOKanbHOW B3BELLEHHOW CpeAHEen cTpaTerMm no nogobuio Mukcenemn, Moxet
OLHOBPEMEHHO MOAABNATH LWYM W COXPaHATb WMHOpMauuio O rpaHuuax. JTOT MOAXOon4 npeoonesaeT
HeJoCTaTKM TPaAMLMOHHBLIX OUMNBTPOB, KOTOPbIE WMIHOPUPYIOT MHOPMALMI0O O FrpagMeHTax n3obpaxeHus, u
obecneynBaeT nydllyto 6GanaHCMPOBKY MeXAY LWYMONOAaBneHMEM 1 3alnTon Kpaes. [NaBHOE BbipaXxeHune ansi
Hero:

f(x, y) — Z(m},:n)EH(x,y) Zs(’;)’)zr(m‘n)g(m‘n) (1)
(mn)eH (x,y) Zs(X,¥)Zy(m,n)

roe:

f (X, y) — a10 06paboTaHHOE n3obpaxeHue;

H (X, y) — 3TO OKpeCTHOCTb LeHTpanbHoro nukcens (X, y);
g (m, n) — 37O OAUH M3 NUKCenen B 4aHHOM OKPECTHOCTY;
zs (M, n) — 3T0 OyHKUMSA, KOTOopas M3MepsieT MPOCTPaAHCTBEHHY OnM30CTb Mexay LeHTpom obnactu u
coceHUMU TOYKaMMU.

(Im—x|2+|n—y|2)]

2

z;(m,n) = exp[— 707

2

0,— 9TO CTaHOapTHOe OTKIIOHEHWe MNPOCTPAHCTBEHHOTO CXOACTBA, KOTOPOE KOHTPOSIMPYET CKOPOCTb
YMEHbLLEHNS MPOCTPaHCTBEHHOIO Beca.

Zr (M, n) — 3T0 DYHKUUS UBMEPEHUSI CXOACTBA SAPKOCTEN, BblpaKeHHas Kak:

(Iy(m,n)—y(x.y)l)z] ®)

207

z,(m,n) = exp[—
0,— 9TO CTaHOAPTHOE OTKITOHEHME SPKOCTHOrO CXOACTBA, KOTOPOE KOHTPONMPYET CKOPOCTb YMEHbLUEHMS Beca
SIPKOCTM.
CpaBHeHue wabnoHoB. Kak npaeuno Bug cnepeaun , 6okoBas n obpaTHas CTOPOHbI Kpbilek Ana obpaboTtku
UMEIOT pasnunyHele obnactu, roe NpMMeHsieTcs cpaBHeHMe WabnoHOB ANs knaccudukauum Tuna n3obpaxeHusl.
[aHHbIi MeTOA NpegnonaraeT nokanusauuio wabrnoHa B M3obpaxxeHnn.

ConocTaBneHust LWabnoHOB MMET CreayoLmne OCHOBHbIE TUMbI:

Mo sipKOCTU: CpaBHEHME MUKCENEN, OTpaxalLwmux ApKOCTU B WabnoHe n obpasue, xapakTepusyertcs
XOpOLUEeNn TOYHOCTbIO MNpPU  YCTOMYMBOM OCBELUEHUW, U [AET OWWMOKM NPU U3MEHEHUN OCBELLEHUS W
HecTabunbHOW cpege.

Mo dopme: meTon HaxoouT ONTMMaribHOE MOSioXeHue WwabnoHa B m3obpaxeHun. OTnuunTenbHble
0CODOEHHOCTM MEeTOAAa: YCTOMUYMBOCTD K Pa3NMYHbIM U3MEHEHUSIM OCBELLEHUS N BbICOKAs TOYHOCTb.

Kak npoucxoguT uW3BMEeYEHME HYXHbIX Mpu3HakoB. JTan OOHapyXeHwWst rpaHuy, — T[nlaBHOEe B
U3BMNeYeHNUn npu3HakoB Mo ¢opmMe un3obpakeHun. 34ecb OCcyLlecTBnsieTcd MOoucK obnactem ¢ peskummn
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nepexogamu SIpKOCTW, OCOBEHHO 3STO npoucxoaut B OnM3m KOHTYpoB 0OOBbekToB Ha obpabaTbiBaemMom
n3obpaxeHun. [nsg oBGHapyKeHus rpaHul MCMONb3yHTCH crneylolme nakeTbl peanuaylowme anroputmel,
OCHOBaHHbIE Ha pasnnyHbix cnocobax anddepeHUnpoBaHmsa 1 LMdpoBor 06paboTKn AaHHBbIX:

Sobel, Prewitt, LoG: knaccuyeckme MeTodbl, OCHOBaHHble Ha onepaumsx anddepeHUnpoBaHus
nepBoro nopsigka.

Canny: meToq, OCHOBaHHbIA HA MHOrOCTYMeHYaToW ONTUMM3auuU NS AOCTMXKEeHUst BanaHca mexay
noaaBneHMEM LLyMa 1 TOYHOCTbIO OBHaPYXEeHUS rpaHuL.

CrnaxunaHue nsobpaxeHusi NPOU3BOAUTCS C MOMOLLbIO FayCCOBCKOro hmnbTpa:

x?+y?
Gxy) =

e 202 @)

2mo?

M3o00paxeHune nocrne crinaxmnBanusa doyHkumen Maycca nmeet Bug fs (x, y):

fsCe,y) =G(x,y) = f(x,y) (5)
loe: G (X, y) — dyHKUMSA rayccoBa sigpa, Mcrnonbdyemas ans crnaxmBaHusa nodpaxeHus. OHa npegcraBnseT
coboi aABYMepHyl yHKUMIO pacnpedeneHus laycca, B KOTOpOW G — CTaHAApTHOE OTKIIOHEHME,

onpegensioLee CTeNeHb CriaxnBaHus.

fs (X, y) — pesynbTtaT crnaxvisaHus usobpaxerus. [NyTém cBépTku ncxogHoro nsobpaxenums f (x, y) ¢
rayccoBbiM 94poM G (X, Y) MOXHO 3(pEeKTMBHO NOAaBUTb LUYM, COXPaHWB MNPV 3TOM OCHOBHYI CTPYKTYpY
n3obpaxeHus.

PaccunTbiBaloTCs cuna (BenuyuHa) W HanpasneHuwe rpagueHTa rpaHuubl nocne npvMeHeHus
dunbTpauMmn, a Takke onpeaenseTcsa rpaHuua, nNpoxoAslias yepes 3ajaHHOEe MOpPOroBoe 3HaudeHwe. [Ons
BbIYMCIIEHNS] BENUYMHBbI W HanpaBneHWs rpagueHTa WCMofb3yeTcs METOA KOHEYHbIX pa3HOCTel YacTHbIX
Npou3BoAHbIX. YacTHble npousBodHble gx W gy MO HanpaBfeHUsM X U Y COOTBETCTBEHHO BbIYUCMSIOTCA
crnegyoowmum o6pasom:

90 y) =LED ~ fx+1,y) - fF(x,y) ®)
gy = LE0 ~ fx,y + 1)~ () )

Mop,ynb M HanpasneHune rpagneHTa ana COOTBeTCTBleLLI,eVI TOYKWN:

M(x,y) =.9%+ g3 (8)

0(x,y) = arctan(g,/gx) 9)
roe:

Jx M gy— KOMIMOHEHTbI rpagneHTa U3obpaxeHuss B FOPM3OHTaNbHOM W BEPTUKAaNbHOM HanpasneHusax
cooTBeTCTBEHHO. OHM paccYMTBIBAKOTCS Kak PasHOCTb 3HAYEHMIM SAPKOCTU MeXAdy COCeAHUMW MUKCENsMU U
OTpaxatoT CKOPOCTb U3MEHEHUS MHTEHCUBHOCTM M300paXkeHNsi MO0 COOTBETCTBYIOLLUM OCHM.

M (X, Y) — BenuuMHa rpagueHTa, XxapakTepuaylLlas cuny (MHTEHCUMBHOCTb) rpaHuubl M3obpaxeHns B
Touke (X, Y). bonee BbiCOKMe 3Ha4YeHNs COOTBETCTBYIOT Bonee BbipaXKeHHbIM (KOHTPACTHbLIM) rpaHuLam.

0 (X, y) — HanpaBneHve rpagueHTa, yKasblBalOLlee Ha OpUEHTAUMIO [paHuUbl B [AaHHOW TOYKE
n3obpaxeHus.
YTtobbl onpenenutb, ABMSIETCS NU MUKCENb TOYKOW rpaHuLbl, HEO6XOAMMO BbIMONIHEHME CriegyHroLmMX
YCIOBWIA:

- BenununHa rpagreHTa (cuna rpaHuubl) B 4aHHOM MnuKcene AomkHa 6biTb Gonblue, Yyem y ABYyX ero coceaem
BAOSNb HanpasreHus rpagneHTa.

- PasHuua HanpaBneHun mexagy nukcenem u ero AByMs cocegsamm Mo HanpaBneHuio rpagueHTa gOSmkHa ObiTb
MeHee 45°.

- MakcumarnbHoe 3HayYeHue rpagmeHTa B OKpecTHOCTU 3%X3, LLeHTPMPOBaHHOM Ha paccMaTprvBaeMoM nukcerne,
OOMKHO ObITb MeHbLUE 3a4aHHOro NMOPOroBOrO 3HAYEHMUSI.

- Ins 6onee TOYHOro OGHapyXeHWs U COEOUHEHUS TpaHWL NPUMEHSETCH anroputM ABOWHOIO MOPOroBOro
3HaYeHWs!, KOTOPbIA MO3BONSET YMEHbLUNTb KOMMYECTBO NOXHbIX (MCEeBAO) rpaHvl. 3aTteM BbIMOSHAETCS
aHanu3 CBSA3HOCTU Anst oBHapyxeHus 1 06 beanHEHNS pearnbHbIX rpaHuL, M3obpaxeHus.

U3amepeHne cxopcTBa:

MpusHakn MOMeEHTOB Xy SABNSIOTCH KIacCUYEeCKUM METOAOM ONUCaHust W300paKeHu, LIMPOKO
ucnonb3yembiM B 3agadyax o6paboTkm wu3dobpaxkeHud W pacnosHaBaHWsi obpas3oB 6narogapsi BbICOKOM
BbIYMCIUTENBHOW 3(PEKTUBHOCTU 1 XOPOLLMM MOKa3aTensam B pearibHOM BPEMEHW.

OcHoBblBasice Ha metoge Xy, P./. Bour [19-20] npeanoXun wcnonb3oBaTh OBblYHbIE MOMEHTbI
nopsagka (p + ), obo3Hayaemble kak m,, a TakKe LeHTPanbHble MOMEHTbI U, , PACCYMTaHHbIE AN ABYMEPHOO
anckpeTHoro nsobpaxerus f(x, y) paamepom m x n.
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Xy noctpourni CeMb  WHBApUaHTHbIX  MOMEHTHbIX MpusHakoB M;,M,,..,M,, obnagatowmx
WHBApPMaHTHOCTbIO OTHOCUTENBHO CMeLeHUsa (TpaHCnauMM) W BpalleHUst UN300paxeHusi. OTU Mpu3HaKu
OPMMPYIOTCA Ha OCHOBE LEHTpalibHbIX MOMEHTOB BTOPOrO W TpeTbero nopsgka u obecneynBaroT
YCTOMYMBOCTb K FeOMETPUYECKMM NpeobpasoBaHmsM.

lMocne BbIYMCNEHUA MOMEHTHBIX MPU3HAKOB hopMupyeTcs BeKTop npusHakoB. CTeneHb cxogctea
MeXay 3TanoHHbIM (CTaHOAapTHBIM) 06pa3LIOM 1 TeCTMPYEMbIM M300paXKeHneM onpeaensieTcs Ha OCHOBE 3TUX
BeKTOpoB. [locne BbIYUCNEHMS BEKTOPOB MPM3HAKoB Xy pAnd 3dTanoHHoro obpasua u  TecTupyemoro
nsobpaxeHus, cteneHb cxoactea | (A, B) mexay HUMu onpegenseTcs no cnegywowen popmyne:

sign(hflog |h‘f1|—sign(hi3)-log|h?|
sign(h)-log(nft)

1(A,B) = max;—q, 7 (10)
rue:

h# u h? — i —e MoMeHTHbIe npusHaku Xy Ans n3obpaxeHnit A n B COOTBETCTBEHHO.

sign(-)— dyHKUMA 3Haka, Bosspallarowasn —1, 0 nnn +1 B 3aBUCMMOCTU OT 3HaKa aprymeHTa.

log — pgecaTnyHbIn norapudm (B cnyyae NCnonb30BaHMs HaTyparbHOro orapudma ykasbiaeTtcs In).

| (A, B) oTpaxaeT MakcumarnbHOe OTHOCUTENbHOE OTNINYNE MEXOY COOTBETCTBYHOLLMMU NorapnMmMpoBaHHbIMU
MOMEHTaMM BYX U300paKeHUI.

Yem meHbLUe 3HayeHure | (A, B), Tem Bbilwe cTeneHb CXOACTBA MEXAY N306paxeHUsiMu.

BbluncneHHoe 3HaveHWe cxoAcTBa MOABEPraeTcsl YucrneHHon obpaboTke Takum obpas3om, YTO Mnpu
CXOACTBE C 3TanoHHbIM 06pa3uom oHo npubnumxkaeTca K 1, a Npu 3HAYUTENbHBIX PasNMYUAX OT 3TANIOHHOIO
obpasua, k 0.

AHanus nateH gedekto (Blob-aHanus).

Mpouecc  HauvMHaeTcs € OBOM3aumMm  M300paxeHusi,  koTopas  SABMSETCS  MUKCENbHOW
KnaccmdukaLmoHHON METOANKOW, OCHOBaHHOW Ha nopore. OHa npeobpa3syeT n3obpakeHne B LLKane ceporo B
OByxypoBHeBoe npoctpaHcTBo (0 unum 1), yTo adhdeKkTMBHO pasgensieT obnacTm yyactok ot doHa. B cnydae
OBHapyXeHus AedeKTOB Ha KpbILKax BYTbINOK 4BOM3aLMM BbINOMHAETCH 3a CHET 3anofiHeHus:

Benble nukcenu ona npeacrtaBneHus Kpas Kpbiwkn (obnacte 6e3 gedektos, B (X, y) = 1), a 4YepHbIn
UBET 3anonHaeT oH M aedekTHyto vactb (B (X, y) = 0). Knaccuyeckun anroputm Ouy npumeHsieTcs ans
aBTOMAaTUYECKOro ONpeaernieHnst oNTUMarnbHOro MOPOroBOro 3HavYeHnst T* MyTEM MakCUMu3aumm MeXKNaccoBOK
avncnepcun. OTo NO3BONSAET 3HAYMTENBHO MOBLICUTL 3P(EKTUBHOCTL pacno3HaBaHns AedeKTHbIX obnacten. B
pesynbTate OGuHapu3aumMm dopMupyeTcs ABOUYHOE M300pakeHue, coctodwee u3 3HadeHun 0 n 1, rge O
cooTBeTCTBYET AedekTHon obnacti, a 1 — HenoBpeX4EHHON YacTU KPbILIKM BYThINKK.

MeTog Ouy OTnu4aeTCcs BbICOKOW BbIYMCAUTENBHON 3PEKTMBHOCTLIO U 06nagaeTt YETkon Pm3nyeckomn
WHTEepnpeTauuen, 4Yto genaeT ero HagéxHonm OCHOBOW AN 3a4ay aBTOMaTUYECKoro obHapyxeHust edeKkToB.

Mocne ©uHapusauun n3obpaxeHus KpbIwKW, MOpPEONornyeckme onepauum u aHanu3 CBSA3aHHbIX
obnacTew ABMASIOTCA KMHOYEBbIMM LaramMmu ans onTMMu3aunm n3BnedeHmns n otobpaxeHns obnacren gedeKTos.

Ha nepBom aTtane, ¢ nomMowpbd MOPAOSIOMMYECKOro 3aKpbITOro npeobpas3oBaHMs 3anoSHATCA
BHYTPEHHME NYCTOTbl AedeKToB, obecneymBas HeMnpepbiBHOCTb 30H NsATeH. MaTemaTuyeckoe onpegeneHue
3akpbITOro NnpeobpasoBaHus: A-B = (A @ B) © B, rge A - buHapHoe usobpaxeHue, B - CTPYKTYpHbI 3NIEMEHT,
B AaHHOM criydae BblibupaeTcsa annuncongansHoe aapo. 3akpbiToe npeobpa3oBaHne apHeEKTUBHO yCTpaHaeT
paspbiBbl BHYTPWU NATEH, COXPaHAA Npu 3TOM MHAOPMAaLMIO O rpaHuuLax, TeM caMbiM MOBbIWASA LENOCTHOCTb
30H AeeKToB.

Hanee, ¢ nomolibo aHanusa cBadaHHbIX obnacten (CCA) BuHapHOMY M306paxeHWo NpoBOAATCH
MapKMpoBKa M M3BreYeHne MpPU3HakoB 30H NATEH. ANropuMTM Ha OCHOBe npasuna 8-CBA3HOCTU nepebupaeT
BuHapHoe un3obpaxeHue, CBA3bIBas Kaxdbl NUKCENb CO CBOMMU 8 cocegHMMM anemeHTamu (BBEpX, BHU3,
BMeBO, BNpaBo M Mo guaroHanu). Bce cBasaHHble 06racT MapkupyoTes, a ANsS KaKAOW U3 HUX U3BMNEKaloTCs
reoMeTpuyeckne XxapakTepucTuki. AnropuTM npocMaTtpuBaeT u3obpaxeHne Wn MpucBavMBaeT KaxaoMy
CBSI3aHHOMY [OOMEHY YHWKanbHbIA Ter, OOHOBPEMEHHO PErncTpupys ero reoMeTpuveckne XxapakTepUCTUKM,
Takne Kak nnowadb, LEHTp TSKEeCTW, OrpaHMyuBaloWMiA MNpsAMOYronbHUK u T.4. [Mnowage naTtHa Ay
paccuuTbiBaeTCcsa nyTem noacyéra nukcenen:

Ay = Rkl = Xxyery B(x,¥) (11)
roe:
Rk o6o3Ha4aeT k-1 cBA3aHHbIN JOMEH.

C nomowplo yCTaHOBKM nopora nnowagun GunbTpyloTcs obnactu wwyma, COXpaHss peasbHble
aedekTbl. B koHe4HOM nTOre, obnactun gedekToB oTobpaxalTcs B BUAE YepHbIX CBSA3aHHbIX obnacten B (X, y)
= 0, a oH 1 He aensowmecs gedexkramm obnacTtu kak 6enblie B (X, y) = 1.

NoeHTudukauma m TectupoBaHue
MocTynaTteneHOCTb 06paboTKkn anropnTmMa pacrno3HaBaHus.
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B cBA3M ¢ TpyagHOCTAMM, BO3HMKAOLWUMKU MpU OOHapyXeHun AedeKToB Ha KpbilKax, npeanaraeMbiin B
OaHHOM UccriegoBaHnM MeTon AeTeKUun LapanviH, OCHOBAHHbIA HA MALLUMHHOM 3pEHWMW, peanuayeT crneayroLmn
noLuaroBbIN NpoLecc:

lMpenobpaboTka: HavanbHoOW cTtagmMen CNyXut OBYCTOPOHHSAS unbTpaums n3obpaxkeHns wabnoHa u
CTaHdapTa Ang ydanenust wyma. 3atem, C UCMOoNb30BaHMEM MeETOAa COMocTaBfeHus wabnoHOB Ha OCHOBE
OpMbl  M3BIEKAIOTCS XapakTepucTukn obpabaTbiBaeMoro m3obpaxeHusi, a Tawkke onpegensieTcss obnactb
nHtepeca (ROI).

AHann3 o6bEeKTOB: NpoBOAUTCSA aHann3 00bekToB B Buae blob-rpadukoB Ha obpasue. NpumeHsieTca
aBTOMaTU3NPOBaHHbIM MeTon Oust ana GuHapmsauuu. lMocne aTtoro ob6bekT npeobpasyeTcsi C MOMOLLbIO
MOpP®ONOrn4yecknx onepaunmn 3akpbiTus. 3aTeM BLINOJTHAETCA aHanu3 CBs3aHHbIX obracTten, 4YTo No3BonsAeT
nomMeyatb M M3BMeKaTb XapakTePUCTUKN NATEH.

PunbTpauma: onpegensieTcs nnowanb NsTHa M oTOpacbiBatoTcs 0bOpasubl C pasmMepoM nowanun,
NpeBbILaoLWMM yCTaHOBMNEHHbIN nopor. Obwas cxema paboTel anropMTMa npeacTaBrneHa Ha PUCYHKe 4.

Copoc usobpaxennit Bunapu3zanus Oust
HenvBel HEINA JBOMHOM Mopodonorugeckas
[(3%015s) o6paborka

! v

AHam3 CBA3HEIX

obnacrei
Ha ComocTapieHne Her
MOJIEJIA Ha OCHOBE
dopmbt W3BneyeHue IpU3HAKOB 1

BBIYHUCJIICHUEC IJIOIaaA
W3Bneyenue moaenu l

| AHam3 06paboTka
| nedexToB

Pucynox 4 — Aneopumm obnapysicenusn oeghpexma

JKcnepuMeHTanbHoOe TeCTUPOBaHWE U aHanu3 pe3ynbTaToB
Ans oueHKkn 3deKTUBHOCTY anroputma Gbiny BBeAeHbl TpM NapameTpa: TOYHOCTb pacrno3HaBaHus H,
noxHoe cpabaTbiBaHue X, TOYHOCTb Y, onpedensieMble Kak:

Ht

H = 2 X 100% (12)
_ _XT 0

X = X 100% (13)
_ Hr+Xr 0

- HT+XF+HF+XT X 100 /0 (14)

roe:
H - To4HOCTb pacno3HaBaHUs M30bpakeHui ¢ NATHaAMMU;

X - TOYHOCTb pacno3HaBaHusi M306pakeHnn 6e3 NATeH;

Y - TOYHOCTb pacno3HaBaHUSA NATEH Ha NOBEPXHOCTM OObEKTA.

[na nogoTBepXaeHUs MPEeBOCXOACTBA MpegnaraeMoro anroputma, oeino cobpaHo 400 obpasuoB 13
peanbHOro Npou3BoAcTBa, u3 koTopbix 400 n3obpaxxeHun He cogepxanu gedektos, a 150 — umenu gedekThbl.
HedekTbl pasgensnucb Ha kaTeropuu: KpynHble nsaTHa (90 n3obpaxeHun) u Menkue naTHa-uapanuHbl (60
n3obpaxeHun).

PesynbTaTbl CpaBHEHUS C anroOpMTMOM, OCHOBaHHbIM Ha JOKallbHbIX rpagueHTax, a Takke C py4YHOMn
npoBepKkow npefctaeneHel B Tabnuue 1. B Tabnuue 2 npuBegeHbl Mnokasatenu npou3BOAUTENBHOCTU
pasnuyHbIX MEeTOAOB pacno3HaBaHus. Kak BUOHO M3 pe3ynbTaToB, MPensioKeHHbI anroputM AocTuraet
To4HOCTU 95,7% Npu cpegHeM BpeMeHM 06paboTkm 122 cekyHabl.
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Tabnmma 1 — CraTrcTHYeCKHE pe3yIbTaThl, MOIYYCHHBIE C IIOMOMIBIO Pa3IMIHBIX METOIOB OOHAPYKEHHUS

[TATHACTBIH [aTrncTsIi e
Ha camom nexe ecthb
nsATHA 144 6 131 19 133 17
HpaRTl/l‘leCKP 1 239 34 216 22 228
Oe3ynpevHbIii

Tabmmma 2 - [ToxazaTtenu 3¢ (HEeKTHUBHOCTH PAa3INIHBIX METOIOB OOHAPYKEHUS

Ham aaroputm 96 95.6 95.7 122

Py4Hasi mpoBepka 87.3 86.4 86.7 100

Aaroputm [Wen] 88.6 91.2 90.2 163
3akntoyeHue

B paHHOM paboTe npennoxeH Mmeton OOHapyXKeHus [edeKTOB Ha KpblwKax, OCHOBaHHbIA Ha
MaLLMHHOM 3peHun. MeTtop BkntovaeT B cebsa crnegyowme warn: ABYCTOPOHHAS ounbTpauns Ansa yoaneHus
Wwyma, conocTaerneHne wabnoHoB no dopme ans onpegenennss ROl (O6nactu uHTepeca), OuHapusauusi
meTogoMm Otsu, MopdonorMyeckne onepaumm 3akpbiTUS M aHanua CBA3aHHbIX obnactenm Ons uM3BneYvYeHust
NPU3HaKoB NATEH. 3aTeM BbIMMCNAETCHA Nnowaib NATHAa M Ha OCHOBE 3aJaHHOro nopora npov3BoauTCs
knaccudukaums gedektoB. IKCnepuMeHTanbHble pe3ynbTaThl MOKa3biBAKOT, YTO MNPEANOXEHHbIN MeToA
obnagaeT BbICOKOM TOYHOCTbLIO UM YCTOMYMBOCTBIO K oOlmMbKam, yOooBreTBopsis TpeboBaHUAM pearbHOro
BPEeMEHU 1 TOYHOCTU ANsi NPOMbILLNIEHHOM AedeKTOCKOMNUN.

Peyensenm: banoumoesa P.M. - K,m.1., douenm 3a. Kapedpoil <A6momMamusauus mexHoOAUHeCKUX, TPOUECCO8 U
npouseodcme» JIIIITY umenu akademuxa M.C. Ocumu
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Y JIK 004.946: 004.85

KOMMNbKOTEPHOE MOOENMWPOBAHUE NEPEBLEB PELLEHUXA HA OCHOBE AITTOPUTMOB U
METOOOB MALLMHHOIO OBYYEHWUA B CPEAE PYTHON
1 1 2
WU.J1. Kacumos, "H.U. lOHycoB, “LL.LL. 3usaeB
1 o v
TaZ[)KI/IKCKI/II/I HalTUOHAJIbHBIM YHUBEPCUTET
2 o o
TaI[)KI/IKCKI/II/I TCXHUYCCKUU YHUBCPCUTCT UMCHH aKaJICMHKa M.C. Ocumu
B naHHOIi cTaThe paccMaTpHBAIOTCS OCHOBHBIE aJTOPUTMBI M METOJIbI MAIIMHHOTO 00y4eHHUs, BKIFOUAst EPEBbs PELICHUH 1 UX
aHcamOneBble MOOU(DUKAIMK, TaKHe KaK CIy4ailHbld JileC W TpajueHTHbIA OycTHHT. JlepeBbs pEIICHHI SBISIOTCS MOIIHBIM
MHCTPYMEHTOM IS aHAJIM3a JAHHBIX, IO3BOJAA MOIENHPOBATh CIOXKHBIE 3aBUCHMOCTH MEXIy INpU3HAKAMH U IIPEICKa3bIBATh
pe3ynbratel. B crarhe aHaNM3HMPYIOTCS HPHHIMIIBL IOCTPOCHHS JIEPEBBEB DEIICHUH, KPUTEPUH pa3OMEHHs, METOIbl YMEHBIICHHS
repeoOydeHns, a TakKe IPEUMYIIEeCTBa U HEJJOCTATKH JaHHOTO HOIX0/a.
PaccmarpuBatoTcst mpuMeps! IPIMEHEHHUS IePeBhEB PEIICHUH B pa3IMIHbIX oonacTsax. [IpuBeneHo Matemarndeckas IOCTaHOBKA 3a/1a4H
YCTaHOBJIEHHS TUAarHO3a 3a00IeBaHII BEPXHUX JBIXaTeNIbHBIX IyTel U pe3y/IbTaThl PEIIeHNs 3a1a4H B BHIE Tpada.
Knrwouegwle cnosa: uckyccmeennbviii uHmeniekm, MawunHoe obyueHue, HellpoHHble cemu, 0epesbs peueHull, CLy4atinblil ec,
epaouenmublil Oycmune, Kiacmepusayus, aHcamonegvlie Memoovl, AHAIU3 OGHHBIX, NPeOCKA3amenbHble MOOeU, ONMUMUZAYUS DEeULeHUI.

MOAENCO31UN KOMMNIOTEPUN XA OAPAXTLUAKI AP ACOCU ANIFOPUTMXO BA
YCYNXOU OMy3nLLI MOLLUMHU OAP MYXUTU PYTHON
U.J1. Kocumos, H.U. IOHycos., LL.LL. 3nées

Jlap ¥H MaKoJ1a aJITOPUTMXO Ba YCYIXOH aCOCHH OMY3HILIHM MOLIMHXO, a3 YyMJIa JapaXTOHH KapopX0 Ba TaFHHUPOTXOU aHCAMOIH
OHX0, 02 MOHAHIM YaHTAJIXOW Tacony(di Ba rpagueHT OyCTHHT. J[apaXTOHM KapopXo SIK BOCHTaW IIYPHKTHUIOP Oapo¥ TaxXJIMIHM JTOJaX0
MeOOIIaH, Ki MMKOH MEIUXaH]l BOOACTarnu MypakkaOu OaifHU XyCYCHITXOPO MOJICIOHE Ba HATUYaXopo Menryi kyHen. Jlap Makona
NPUHCHUIIXOU COXTAaHH JapaxXTOHH KapopXo, MEbEPXOH TAaKCHUMKYHH, YCYJIXOH KaM KapAaHu (GuIIypaaHu 3uénaTi, MHIYHUH ad3alusaTXo
Ba HyKCOHXOM WH PaBHII TaxXJIMJ Kapja MemaBaHA. HamyHaxow mcTndoman JapaxToHH Kapop Jap COXaxou I'YHOTYH Oappacii kappa
MenraBaHa. TapTuOM MaTeMaTHKHM Machajlal MyKappap HaMyZaHH TaIIXHCH OeMOpPHXOM POXXOM Oonomu Hadac Ba HATHYAXOW XaJUTH
Machalia ap MmaKkiu rpaduk oBapaa nIyraaHs.

Kanuoeosrcaxo: sexnu cynvil, omy3uiu MOWUHIL, WAOAKAXou HeUpoHi, Xaiiu OapXmuiaki, Yaueanu macooy@i, epaduenm
bycmuHe, cunghay30pi, YCyaxou ancamoOnii, maxauiu 000ax0, MOOEIXou neweyil, OnmumaneapOoHuu Kapopxo.

COMPUTATIONAL MODELING OF DECISION TREES BASED ON MACHINE LEARNING
ALGORITHMS AND METHODS IN THE PYTHON ENVIRONMENT

I.L. Qosimov, N.I. Yunusov, Sh.Sh. Ziyoev

This article discusses the main algorithms and methods of machine learning, including decision trees and their ensemble
modifications, such as random forest and gradient boosting. Decision trees are a powerful tool for data analysis, allowing you to model
complex dependencies between features and predict results. The article analyzes the principles of constructing decision trees, partitioning
criteria, methods for reducing overfitting, as well as the advantages and disadvantages of this approach. Examples of using decision trees
in various fields are considered. A mathematical formulation of the problem of establishing a diagnosis of upper respiratory tract diseases
and the results of solving the problem in the form of a graph are given.

Keywords: artificial intelligence, machine learning, neural networks, decision trees, random forest, gradient boosting,
clustering, ensemble methods, data analysis, predictive models, decision optimization.

BBegeHune

OOHVM 13 BaXHeWLWUX HanpaBreHUn WcKyccTBeHHoro wuHTennekra (UMW), sasnsetca malluHHoe
o6y4eHune (MO), koTopoe NO3BONSAET KOMMbIOTEPAM 06y4aTbCsl HA OCHOBE AaHHbIX U AenaTb NPOrHo3bl, a Takke
NpYHUMaTh pelleHus. B ctaTtbe aHanMaupyloTCsl OCHOBHbIE TWMbl MALIMHHOIO ODy4YeHWs, a Takke MeToAbl U
anropuTMbl, UCNonb3yemble B 3ToM obnactu. Ha pucyHke 2 nokasaH rpad gepesa pelueHu ¢ 6onee CnoxHown
CTpykTypon. padbl AepeBbeB peLleHuin ¢ 6onee CroXHON CTPYKTYPOW MPUMEHSIOTCA B pa3nuyHbIX 0bnacTsx,
roe HeobxoAMMO MPUHMMATbh PeLLeHWs Ha OCHOBE MHOXecTBa (pakTopoB wMnW Mpu3HaKoB. Yem crnoxHee
CTPYKTypa AepeBa, TeM OornbLUe BapnaHTOB peLLEeHN MOXKHO y4eCTb, YTO genaet Takue. [3, 6].

Cywecmeyrom mpu OCHO8HbIX mMuna MawuHHO20 06yYeHUsI:

OGyuyeHne c yumtenem (Supervised Learning). B npeacrtaBneHHbIX MAaHHbIX, Kak MpaBurio
coepxaTcsa BXOOHble NPU3HAKM U COOTBETCTBYHOLLUME UM BbIXOAHble 3HayeHus (MmeTku). OcHoBHas uUenb —
oby4eHne Mogenn Ha pasmeyveHHbIX AaHHbIX A4S NocneayLwero npeackasaHnst HoBbIX 3Ha4YeHui. Mprumepamu
Takux anropuTMoB, SBMSIOTCSA NIMHENHAs perpeccusi, NorMcTuyeckasl perpeccusi, Aepesbs peLleHni, cnyvyanHblin
nec (Random Forest), meton onopHbix BekTopoB (SVM), HeMpoHHble ceTu. [NpumeHeHne, NporHo3npoBaHue
LeH, AMarHocTmka 3aboneBaHnii, CUCTEMbI peKOMeHOaLUNN.

O6yuyeHue 6e3 yuntensa (Unsupervised Learning). [laHHble He copepxaT 3apaHee pasmMedeHHbIX
meTok. OCHOBHasi uUefnb — BbISBIEHNE CKPbITbIX 3aKOHOMEPHOCTEW, KnacTepusauus WM yMeHblUeHue
pasmepHocTu. MNMpumepamn Takmx anroputMmoB siBnstoTcs k-means, DBSCAN, meToa rnaBHbIX KOMMOHEHTOB
(PCA) un aBTO3HKOAepbl. [pumeHAOTCA ANs aHanu3a MNOBEAEHMSI KITMEHTOB, BbISIBIIEHWE aHOManuni u
cerMeHTaums pblHka cobITa.

O6yueHue c nogkpenneHmem (Reinforcement Learning, RL). MNpyMeHsaeTCst NPUHLMMN NOOLLPEHUS U
HakasaHun. [pu 3TOM areHT, BO3AENCTBYS Ha OOBbEKT, NonyyaeT NooLlpeHne 3a ycnelHble 4eNCTBUS U yYUTCS
onTuManbHon ctpaterun. B kadectBe npumepa MOXHO npusecTu anroputMmbl Q-learning, Deep Q-Networks
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(DQN), metop rpaguenta nonutukm (Policy Gradient). O6nactm npuMMeHeHWsi, aBTOHOMHbIE CUCTEMBI,
poboTOTEXHMKA, UTPOBbIE CUCTEMbI C MCKYCCTBEHHbLIM MHTennekTom. [3,11,12,13].

Tabnmma 1 — ATrOpUTMBL M METOTBI IICPEBHEB PEIICHHH

ANTOPUTMEI IEPEBLEB [Tpumeps! anropuT™MOB OO6nacTu npUMEHEHUS
peleHui
JIuneitnas perpeccus CraHpmapTHBIE ~ MeTOJ  HAaWMEHBIIMX  KBaapatoB | IlporHo3mpoBaHWe , OIICHKA
(Ordinary Least Squares, OLS) — wucmonb3yeTcs Ajst | moKasaresei 00BEKTOB,

HaXO0XJICHUA KOB(lJ(i)I/II_[I/IeHTOB JIMHEHHOU MoJe/u, | MOACIUPOBAHUEC
MHUHUMU3UPYA OHII/I6Ky MCXKIAY MNPECACKa3aHHBIMU W | TEXHOJOTHYCCKUX MPOLECCOB
q)aKTI/I‘IeCKI/IMI/I 3HaAa4YCHUSIMU.

Jloructnueckast CraHpmapTHBIE METOA  JIOTHCTHYECKOW perpeccur, | Kiaccubpukarius
perpeccus KOTOPBIH HCIIONb3YeT CUIMOMIANbHYI0 (QYHKIHMIO Ul | M300paXKeHUH, craM-(QHiIbTpHI,
npeoOpa3oBaHMs JTUMHEHHOW KOMOMHAIMM NPU3HAKOB B | NMPEACKa3aHUE  BEPOSTHOCTH
BEPOSATHOCTH MPHUHAJIC)KHOCTHU K KIIacCy. 3a0oyieBaHUsl WM OTTOKA
KJIUEHTOB.

HepeBbs peleHnn u aHcambneBble MeToAbI.

DepeBo peweHun — 310 rpadmyeckoe npeacTaBneHne anroputma, KOTOpbIM UCMOoMb3yeTcs Ans
MPUHATMSA peLleHn Unn Knaccudukauum Ha OCHOBE OMNpPeAernéHHbIX NPU3HAKOB AaHHbIX. ATO nepapxuyeckas
CTPYKTYpa, COCTosILLast 13 y3rnoB (BEPLUUH), KOTOpble NpeacTaBnAlT cobOOM ycrnoBus unu npusHaku, n pebep
(BeTBEN), KOTOpble MOKa3biBalOT MNepexodbl Mexay 3Tumu ycroBusMu. KoHeuyHble y3nbl (NMUCTba Aepesa)
copepXat pesynbTaT UM peLleHne, KOTopoe Nory4aeTcs Ha OCHOBE 3aAaHHbIX YCnoBun. OCHOBHbIE 3NEMEHTHI
OepeBa peLUeHunit:

KopeHb — HavanbHbIN y3en, KOTOpbIA NpeacTaBnsaeT cobon BCo BbIBOPKY AaHHbIX.

BHyTpeHHMe y3nbl — MpeacTaBnsioT cobow npu3Haku (Mnu ycrnoBWs), MO KOTOPbIM MNPOUCXOANT
pasgeneHvie AaHHbIX.
BeTkn — coeauHsAOT y3nbl M NPeacTasnsoT cobor peleHus unv pesynbTaTbl, nonyvyaemble Ha

OCHOBaHUWN CPaBHEHUSA NPU3HAaKOB.

JInctba — KkoHeuYHble y3mbl, KOTOpPble CoaepxXaTt pesynbTaT (Knaccudukauuio unmn nNporHos), KOTopbIin
Mbl XOTUM NOMYYnTb.

AHcambneBble MeTOoAbl — 3TO TEXHWKM MAaLUMHHOrO 00Yy4eHus, KoTopble 0ObEeAMHSAT HECKOMNbKO
mModenen Ans nonyyYyeHWs OGonee TOYHbIX WM HageXHblX npeackadaHun. OHWM 4YacTo NPUMEHSTCS AnS
ynyuylleHus pe3ynbTaToB AepeBbeB pelieHun. [12, 13].

lpusedém mamemamuyeckasi popmyruposka depesa peweHud.

Mpegnonoxum, 'y Hac ecTb Habop  gaHHbix  D={(x1, Vy1),(X2, V¥Y2),...(Xns Yn)}, rOE
Xj — BEKTOp MPU3HaKoB, a y; — MeTKa (ans 3agayun knaccudukaummn) unu saHadeHme (ans 3agayn perpeccun). B
npouecce MOCTPOEHUS OepeBa peLleHUn MNpoucxoduT pas3bueHne [aHHbIX Ha OCHOBE YCIIOBWMA, KOTOpble
MWUHUMW3NPYIOT OLIMOKY B NpeackasaHnsX.

OcHoBHbIe Warn Ans nocTPoeHUs MOAENV AepeBa pPeLUEHN:

Bbibop npusHaka n nopora Ana pasbueHuns: Ons Kaxgoro BHYTPEHHero yana HYXHO BblOpaTb
ONTMMarnbHbIN NPU3HaK X; U NOPOroBOE 3HAYeHue tj, Mo KOTOPbLIM JaHHble ByayT pasgensaTbes. Hanpumep, Ans
3a4a4m KnaccudmkaLmm 3To MoXeT 6bITb pelleHne Buaa X; < t.

B koHTekcTe knaccudmkaumm, BbIGOp MNpu3Haka M nopora MOXeT OblTb OCHOBaH Ha KpuTepuu
«MHPOPMALMOHHON BbIFOAbI» (Hanpumep, C UCMONb30BaHMEM NoKasaTenen 3HTPoONuM unu kputepus hkuHu).

Kputepwuii pasgeneHus: ans knaccudmkaumm 4acto UCNonb3yeTCs SHTPOMMUS UMW MHOEKC [KnUHK:

OHTponusa ansd Habopa AaHHbIx D:

H(D) = —Xi_1 px log(px) )

roe px — BEPOSATHOCTb TOro, YTO OOBEKT NPpUHAANEXUT Kraccy k.
Muoekc DkuHu:

Gini(D) =1 - Y., pp 2

roe px — BEPOSITHOCTb NMPUHAASIEXHOCTU K 0ObEKTY kracca k.

Mpy NOCTPOEHUN PErpeccMOHHON MOLENW, 3TU KPUTEPUU 3aMEHSIIOTCS Ha CcpeOHeKsadpamu4yecKyro
OwubKy.

PasbuneHne gaHHbIx D npon3BOANTCS Ha KaXKAOM y3rne 1 pa3fenstoTca Ha Asa nogMHoxectsa D1 n D2,
KOTOpble COOTBETCTBYIOT BETBSAM [epeBa.
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PekypcuBHOe geneHve: 3TOT npouecc NOBTOPSAETCA PEKYPCUMBHO, MOKa He GyaeT BbIMOSIHEHO yCroBue
OCTaHOBKMW. OTO yCrOBUE MOXET ObITh:

v [OCTUrHYT MakcMMarsbHbI YpOBEHb AepeBa.

v' Pa3Mep NoAMHOXeCTBa CTAHOBUTCS CIMLLKOM MasibiM.

v KauyecTBO pa3bueHust He ynydliaeT TOYHOCTb MOAENN.

lMpedcka3aHus: nocne MnoCcTPpoeHns fAepesa, ANA HOBOro obbekta C npu3HakamMuM X Mpouecc
npeackasaHus byaeTt CoCTOATb B NPOXOXAEHUN OT KOPHSA AepeBa K NUCTY, criegys no BETBSAM B 3aBUCMMOCTU OT
3HaA4YEeHMIN NPU3HAKOB.

lpumep. TNMpennonoxuMm, YTO y Hac ecTb Habop AaHHbIX C ABYMS MpU3HaKamMn X; U X, ANS 3agayun
Knaccudukaymu.

v Ha KopHe aepeBa Mbl BbIbpaeM ycnoBue X; < t;, KOTOpoe AeNUT AaHHble Ha ABa NoAMHoXecTBa D

n D2.
v Ha cnepytolem ypoBHe Ans KaXAoro U3 NogMHOXECTB MOXXEM BblbpaTh HOBbIE NPU3HAKN U YCIOBUS
(Hanpumep, X, < t, anga Dy).

v B KOHEYHbIX NMUCTbSAX AepeBa Mbl MOTy4aeM KNnacchbl Uv 3HAYEHWs Ans npeackasaHus.

Takum obpas3om, matemaTuyeckass Mofdernb JepeBa pelleHuin BKYaeT B cebs BbIOOpP MPU3HAKOB U
MOpPOroB Ha KaXAOM YpOBHE AepeBa C WUCMOMb30BaHWEM KpuTepueB pa3bueHus (Hanpumep, 3HTPOMUMM Wuv
nHgekca [PKUHW) U pekypcuMBHOE AeNneHue AaHHbIX Ha MOAMHOXeCcTBa A0 AOCTWXKEHWUS YCNOBUM OCTaHOBKW.
Mcnonb3ys meToabl MAaLUMHHOMO OOyyYeHWsi, NpUBEAEM HECKONbKO MPUMEPOB [OEPEBbEB pPELUEHUN C
MCMNonb30BaHVeM KOMMbIOTEPHBIX MOAENEN, Kog KOTOpbIX HanmcaH Ha a3bike Python. [4, 12, 13].

HdepeBbs pelleHUn — nocrnegoBaTenbHble pa3BeTBEHNS N0 NPU3HaKaM AaHHbIX.

Tpmnax
Mpmwuak B>5
A<5

Kopens
Mpmnak
/ A>5
TMpmnax TIpmnax
B<3 Cs2
Kopens 2
TlpmHak
C>2

Kumace 1
Kuacc 4

Kuace 3

Pucynox 1 — [lepeso pewenuii, nocmpoennoe Ha 0CHO8e NPU3HAKO8 OaHHbIX

Ha pucyHke 1 npepgctaBneH rpad gepeBa peLUeHUn, rae Kaxabl y3en npeacraBnset Npu3Hak unm
KOHeYHoe pelueHune (knacc).

Kuace B Kaace C
Tlpmwnak
Mpusnax W=3 H\];VPBH;K Kaace D
>
Y>5 Mpmuak
Z<7
Ipmwnak
K X>10
Mpmuak (WO
X<10
Mpmuak
Z>7
Kmacc E
TlpmHak
Y<5

Kmacc A

Pucynox 2 — I'pag depesa pewienuil ¢ yciodcHEHHOU cmMpyKmypot
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lpadbl OepeBLEB peLleHUn ¢ Bonee CoXHOW CTPYKTYPOW (PUCYHKE 2) MPUMEHSIIOTCS B PasfiNYHbIX
obracTax, roe HeobxoAMMO MpYHUMAaThb PELUEeHMS Ha OCHOBE MHOXeCTBa (PaKTOpOB unuM MpuaHakoB. Yem
CrNOXHee CTpykTypa gepeBa, TeM Oonblue BapuMaHTOB peELUEeHUM MOXHO Yy4ecCTb, YTO AenaeT Takue mogenmu
bonee rMOKMMM M TOYHBIMW B OMNpedenéHHblX 3agadyax. ObnacTu, rae WUCNonb3ylTCs Takue [AepeBbs:
MeauumHa, (UMHaHCOBbLIV CEKTOp, YNpaBrfieHWEe puckamu, MPOMBILWFIEHHOCTb U MPOU3BOACTBO, TPAHCMOPT U
NOrnCcTUKa 1 Tak aanee.

CnyuyatHbit nec (Random Forest) — CnyyanHbin nec (Random Forest) — 310 aHcambneBbii MeToz,
KOTOPbIN UCMOMb3yeT MHOXECTBO AepPEBbEB peLleHnn. AHcaMbnb AepeBbEB pPeLLIeHNI, YNydLllaoWwmnn TOYHOCTb
npeackasaHum.

OH paboTaeT Tak:

1. Co3paétcs HeCKONbKO AePEeBbEB PELLEHUN (KaXKO0e CTPOUTCS Ha CriydyanHow nof BbIGOPKON OaHHbIX).
2. [epeBbs ronocyloT 3a OKOHYaTENbHOE pelleHne (onsd knaccudmkaumm — GONbLUMHCTBOM rOfI0COB, Anst
perpeccun — cpegHum 3HadeHunem). [10, 12, 13].

@ @ @
@ @ @

T'osiocoBanue

OxoHuATEIBH 0e
Pucynox 3 — Ipagp cmpyxmypot ciyuaiinozo neca (Python)

Ipagh cnyyaliHo2o fleca: HeCKONbKO AepeBLEB peLleHMn 0bpabaTbiBaloT BXOAHbIE AaHHbIE, @ 3aTeM UX
pe3ynbTaTbl 00bEANHAIOTCH Yepes ronocoBaHme Ang GopMmnpoBaHus pesynbraTa.

FpapmeHTHbIM 6ycTUHr (XG Boost, Light GBM) — 3710 oguH MeTogoB MallMHHOMO 00y4eHMsl, KOTOPbIN
NCNoNb3yeTCa B OCHOBHOM [ 3a/1a4 NOCTPOEHUS perpeccUoHHon Moaenu n knaccudukaumm. OH OCHOBaH Ha
npuHUMNE NOCnefoBaTeNnbHOro A0OaBMNEHUA NPeAMKTOpPOB, OObLIYHO MNPEACTaBMEHHbIX B BUOE [OEPEBLEB
pelleHun. Kaxgoe OepeBO KOppeKTUpyeT CBOEro npealecTBeHHWKa, OCHOBbIBAsACbL Ha rpagueHte dyHKUum
noTepb, YTO MNO3BOMNSAET MOAENM YrydllaTb CBOW NpeackasaTenbHble crnocodHocTu [1, 2, 7].

XG Boost (Extreme Gradient Boosting) — 3710 peanu3auunsa rpagueHTHoro 6yctuHra, n3aBectHas cBoen
CKOpPOCTbIO 1 adpdhekTMBHOCTBI. XGBOoOSt 06ecneynBaeT BbICOKYHO NPON3BOAMTENBHOCTb 3@ CHET ONTUMM3aLUK
BbIYNCIIEHUI N NOAAEPXKNBAET MHOXECTBO NapaMeTpoB ANs HAacTporiku [1, 2].

Light GBM (Light Gradient Boosting Machine) — 310 MeTopn rpagueHTHoro OyCTuHra, KOTOpbIi
dopMMpYyeT CUMbHOIO Y4YeHWKa nNyTéM MocrefoBaTenbHoro [[obaBneHnst cnabdbliX YYEHUKOB METOO0M
rpagmeHTHoro cnycka. Light GBM oTnunuyaetcsi BbICOKOM CKOPOCTbIO OOy4yeHus npu pabote ¢ 6HonbLivmu
06bEMamMu faHHbIX, Brnarogaps onTuMmmnsaLlmm npouecca NnocTpoeHns aepesbes [1, 2, 5].

Mpumep: BbiSBNeHNe 3aboneBaHWi HA OCHOBE aHanu3a CBs3el Mexay CUMMMTOMamu, AMarHo3amu u
naumeHTamMu ¢ Ucrnonb3oBaHWeM rpachoBor Moaenu.

[nsi aHanu3a Bblbepem AaHHble NauMeHToB, 3aboneBLWMX UHEKLMOHHLIMU 3a60NeBaHUSIMK, KOTOpLIE
BO3HMKAIOT B pe3ynbTaTe MOPaXeHUs OblXaTenbHbIX MyTen pas3nuyHbiMK Bupycamu. Yauwle ans obosHavyeHus
aTNX uHdekumMn uncnonedyetca TepmuH OPBW  (ocTpass pecnupaTopHasi BupycHass MHQeKUusi), 4acTo
ucnonb3dyetcs TepmmH OP3 (ocTpoe pecnupatopHoe 3aboneBaHue). OPBW  06blMHO NpOsBNSATLCSA
Kak mpocTyAa, OCTPbI CUHYCUT, OCTPbIA (DapWHIUT, OCTPbIN JTAPUHIUT, KOHBIOHKTUBWT, OTUT, OCTPbIA BPOHXUT U
BMPYCHasA MHEBMOHUS.
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#EI Q= (, ¥ = (-2.099, 3412)
Pucynox 4 — I'pagh epaduenmnozo 6ycmunea (Python)

MartemaTtu4yeckana doopmanusaums 3agauiu

MycTb MmetoTca Tpy TUNa oObEKTOB:
MaunenTbl: P = {p;1, P2, -, Pn}
CumnTtombl: S = {s4,S, ..., Sy }
OwnarHosbl (3aboneBanns): D = {d,,d, ..., d;}

[MocTponM HeOpMEHTUPOBAHHLIV rpad:

G =(V,E),

roe:
V=P US UD — MHOXECTBO BEPLLUH;
E €V XV — MHOXeCTBO pébep, NpeCTaBnsaoLWMX CBA3M MeXay obbekTamu.

Kaxgoe pebpo MOXeT MMeTb TUMN UK BEC, OTPaXatoLuin CUIy CBA3MN:
(pis;) € E: y naumenTa p; HabnioaaeTcs CUMIMTOM s;;
(pi,d;) € E: y naumeHTa p; ouarHocTnpoBaHo 3abonesaHue d;;
(sj, dl) € E: CMMNTOM s; 4acTo BCTpeyaeTca npu 3abonesaHnm d,.

Beegem Takxke QdyHKUNIO BECOB:

w:E - [0,1],
KOTOpasi OTpaXkaeT cTeneHb BEPOSATHOCTM UINN CUIMY CBSI3N MeXay oObekTamu.
ANroputM peLleHus 3agaym BkrrovaeT B cebe cneaytoLume warm.
Co3aaHue BXOAHbIX AaHHbIX: ONpeaeneHne CncKoB NaumMeHToB, CUMNTOMOB M QUarHo30B.
MocTpoeHue rpacdha: popmmpoBaHme CBA3EN MexXay naumeHTaMmm, CMMATOMaMn 1 guarHo3amu.
Busyanusauus rpadpa: otobpaxeHue CTpyKTypbl rpadha Ans HarnsgHoro aHanmaa.
AHanus cTpykTypbl rpada: npumeHeHwe MNpPOCTOM MOrMKM MNpencka3aHWss Ha OCHOBE CBSA3en Mexay
cMMNTOMamu U gmarHo3amu.
[daHHble unccnegoBaHusa pynnbl MAUMEHTOB Ha MNpeAMeT MOCTaHOBKM AuarHosda 3aboneBaHui,

npvBegeHbl B Tabnuue 1. Hwke npegcTasneH pesynbTaT peLleHns 3agadm ¢ MCnonb3oBaHueMm s3bika Python.

PwNPE

Tabmuua 1 — Cumnromsl 6ose3neit OPBU nmanmenTos

TTarmenTs! P
i 1 2|3
DBk
CrekaHune cim3u 11110
VYcTanocts 0|0 |1
Karmems 10| 1
CoIlb o0/ 0
Huarnos D 1121/ 3
di-rpur, d-aswteprust, d3-koBu
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Bo3moXHble AnarHo3bl ycTaHaBAMBaeMble MO CUMNTOMaM BONe3Hu.

d,- Ecnn y naumneHTa BbiCOKasa Temneparypa, Kawernb 1 ycTanoCTb— BEPOSITHO rpunn.
d,- Ecnu Temnepatypa HopMarnbHas 1 eCTb HaCMOPK — anneprus.

d;- Ecnu xap, Kawenb, HO ecTb 60Mnb B ropne n yctanocTb — KOBUA.

d,- Ecnu Bbicokas Temnepartypa, kalwnsi HeT u 6onu B ropne HeT — npocTtyaa.

ds- Ecnu Temnepartypa HopMarbHas 1 HacMopKa HeT — npocTyaa.

padh: NaumMeHTbl, CUMATOMbI U LUarHo3bl

MauuneHThbl
CUMMTOMBI
\
MauveHr 2 [narHossl

Koswng
2

Kap
MauveHt / bIf NaLyeHT
Mpunn

Kawens’
MauueHT 3

/

Anneprus—————

YetanocTe

Coinb,

Pucynox 5 — I'pag ouaenosa sabonesanus no cumnmomam (Python)

Ha npuBegeHHOM rpadpe y3nbl — 3TO NPU3HaKM Wnu pelleHus, pebpa nepexodpl MO YCNoOBMAM, a
NNCTbA KOHEYHbIE Kracchl (guarHo3abl).[8, 9]
3aknioyeHue

B pabote npuBeadeHbl TeopeTuyeckMe OCHOBbI M MPUMEpPbl MaTemMaTudeckux mogenen AepeBbeB
peLleHnn, BKIoYaoLlWwmx B cebe BbIGOp NMPM3HAKOB M NOPOroB Ha KaxAOM YPOBHE AepeBa C UCMOMb30BaHUEM
pas3nun4yHbIX KpuTepmes pasbrneHus.

PaccmoTpeH npumep pelueHnst KOHKPeTHOW 3afayuun ¢ UCNofb30BaHMEM MeToAa MaLUMHHOro obyyeHus,
MOCTPOEHWS OepeBbEB PELUEHUA C MCMOMb30oBaHWEeM KOMMbIOTEPHbIX Modenen. pad pelleHns nokasbiBaeT
COOTBETCTBME AMarHo3a naumeHTa npusHakam 6onesHu. OCHOBHOE MPenMyLLECTBO AePeBbEB PELUEHU Kak
BMOHO M3 NMpUBEOEHHOro pesyrnbTaTa, 3aknioyaeTcd B X MHTEpPNpeTMpyemMocTu, YTo AenaeT UxX NoAXOoAswMMn
Ansa 3agad, Tpedbylowmnx o0 bACHUMOCTU pelueHuin. MNepcneKkTuBbl NPUMEHeEHNs epeBbEB PELUEHUIN CBA3aHbI C
NX UHTerpaumven B Gonbluve AaHHble M UCMONb3OBaHWEM MMOpPUOHBIX MOAeneln, KOMOMHUPYIOLWMX AepeBbs C
HerpoceTsaMuU AN yNy4dlweHns pe3ynbTaToB B CIIOXKHbIX 3agavax.

Peyensenm: Tyromcapoapos A.T.— K,m.x., u.0. douenm, 3as. Kagedpoi «JIpoepammuposanue u Komnviomepras Huxenepus» JIIIY
umenu akgoemura M.C. Ocumu.
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KOPKAP[ BA TAXNUNY OOOAXOU KAJTIOH AIAP CUCTEMAU BAXOOUXUN CUDATU
TABJINM BO UICTUDPOOAMN YCYIIXOUN 3EXHU CYHDBU
3.0. Mypogasopaa, H.U. lOHycosB, LLL.E. Xonos

JloHnImroxu TeXHUKUHA ToYuKHCTOH 0a HoMHu akageMuk M.C. Ocumi

Jlap mapouTH paKaMUKYHOHHH Maopu®, HHE3 Ga BOCHTAXOH MYyaCCHPH MOHHTOPHHT Ba Gax0IuXHH CH(aTH paBaHIH TabIUM
Meadsosan. Jlap MH Makoia TaxJIWiM ajabHéT Ty3apoHMjaA INy[a, PABHIIXOM KOPKApA Ba TAXJIMJIM JOJAXOM KaJOH Jap CUCTEMan
Gaxomuxuu cudaru TaxcuinoT 60 uctudona a3 ycynxou 3exuu cyHbit (3C) Gappacii mygaacT. ApXHTEKTypan CUCTEMan HHTEIUICKTYaJId,
a3 yymyia MOIYJIX0 0apod YyaMbOBapi, KOPKAap/M TEIIaKd, HUIOXIOpHA Ba KOPKApAU TAXJIMJIMH MabIyMOTH TabJIUMMA MENIHUXOJ Kapja
MemraBa. JIMKKaTu Maxcyc 6a HCTH(OIan aJropuTMXOU OMY3HIIKA MOIIUHXO, ITabakaxou HEUPOHH Ba YCYJIXOH KOpKapau 3a00HHU TaOui
6apou UCTUXPOYH KOHYHHSTXOW HOAGH Ba COXTaHH MOJICIIXOH MEMINyHHKYHAH/A o2 MeluaBaji. TarOuKy YyHHH PaBHIIXO 6a MO HMKOH
MeAnXal, K HyKTaXx0H CyCTH CHCTEMaH TAbJIUMPO 3y/ MyaiisiH KyHEM, HATHYaXOU TAbJIMMPO MEIITyi KyHEM Ba TPACKTOPHUSIA HHKUAIIO(DH
UHOHUPOIMHU XOHAHIATOHPO TAIIAKKYI JuxeM. Haringaxou GagacTomasa caMapaHOKHH OaaHIu UCTU(OIAN 3€XHH CYHBHPO Iap TaXJIHIH
MabJIyMOTH TabJIMMA TACAWK MEKyHAH/ Ba AypHAMOHW OYHEMM CHCTEMaxoW MYTOOHMKIIABA 0apOW MACTTHPHH KAPOPXOW HAOPaKyHHA aap
coxau Maopr(hpo MEKYLIOSHI.

Kanuoeoxncaxo: oodaxou Kkanow, 3exHu CyHwil, Maopugh, baxoouxuu cugam, omyzuwiu MOWUHI, 6a3au OOHUW, CUCMEMAU
KaOynu Kapopxo, maxauiuém, neweyii.

OBPABOTKA U AHAINN3 BOJNbLLUMX OAHHBIX B CUICTEME OLEEHKU KAYECTBA
OBPA30BAHMA C UICMNOJIb3BOBAHUEM METOAOB UCKYCCTBEHHOIO MHTEJNEKTA
3.0. Mypogsopa, H.U. lOHycosB, LL.E. XonoB

B ycnoBusx mudposuzanun 006pa3oBaHUS BO3pacTacT NOTPeOHOCTs B 3()(HEKTHBHBIX HHCTPYMEHTAX MOHUTOPHHTA M OLIEHKH
Ka4ecTBa 00pa30BaTe]bHOIO Ipouecca. B Hacrosumeld paboTe MPOM3BENEH aHAIU3 JIMTEPATyPHBIX HCTOYHHUKOB, I7I€ pPacCMaTpPHBAIOTCS
HOIXO/bI K 00paboTKe 1 aHaIMu3y OONBIINX JaHHBIX B CHCTEME OLICHKH KauecTBa 00Opa30BaHUs C MPIMEHEHHEM METOI0B HCKYCCTBEHHOTO
uaTemekra (MN). [Ipeanaraercs apXuTeKTypa HHTEIUIEKTYaIbHON CHCTEMBI, BKIIIOYAONIas MOAYIH cOopa, mperoOpaboTKu, XpaHeHHs U
aHAJIUTHIECKOH 00paboTKH 00pa3oBaTeNIbHEIX JaHHBIX. Oc000e BHIMAaHUE YAEISSTCS IPHMEHEHHIO AJITOPUTMOB MAIlIMHHOTO O0yYeHHUs,
HelpoceTel M MEeTOI0B 00paOOTKH €CTECTBEHHOTO SI3bIKA IS N3BICYCHHSI CKPBITHIX 3aKOHOMEPHOCTEH M MOCTPOCHUS MIPOTHOCTHYECKUX
Mozenel. Peanusaims Takux IMOIXO00B MO3BOJISET ONEPATUBHO BBIABIATH C1a0ble MecTa B 00pa30BaTeNIbHON CHCTEME, IPOTHO3UPOBATh
pe3ynbraTel  oOydeHWs, a Takxke (OPMHPOBATh WHIMBUIyaIbHbIE TPAaCKTOPUHM pPAa3BUTHS ydalluxcs. [lodydeHHBIE pe3ylbTaThl
MOJTBEPIKAAIOT BHICOKYIO 3 (heKTHBHOCTD Mcnonb3oBanus VI B aHanu3e oOpa3oBaTebHbIX TaHHBIX M OTKPBIBAIOT MEPCICKTHUBBI UL
MOCTPOCHHMS a/IaNITHBHBIX CUCTEM MOJUICPIKKH YIIPABICHYESCKHUX PEIeHHi B cepe 00pa3oBaHusL.

Knroueswie cnosa: bonvuiue danHvie, UCKYCCIMBEHHbIU UHMELEKM, 00PA308aHUe, OYEHKA Kauecmed, MauuHHoe obyyeHue, basa
3HAMULL, cucmema nOOOEPHCKU peuleHUll, AHATUMUKA, NPOSHO3UPOBAHUe.

PROCESSING AND ANALYSIS OF BIG DATA IN THE SYSTEM OF ASSESSING THE QUALITY
OF EDUCATION USING ARTIFICIAL INTELLIGENCE METHODS
Z.0. Murodzoda, N.l. Yunusov, Sh.Yo. Kholov

In the context of digitalization of education, there is a growing need for effective tools for monitoring and assessing the quality
of the educational process. This paper analyzes literary sources that consider approaches to processing and analyzing big data in the
education quality assessment system using artificial intelligence (AI) methods. The architecture of an intelligent system is proposed,
including modules for collecting, preprocessing, storing and analytical processing of educational data. Particular attention is paid to the
use of machine learning algorithms, neural networks and natural language processing methods to extract hidden patterns and build
predictive models. The implementation of such approaches allows you to quickly identify weaknesses in the educational system, predict
learning outcomes, and form individual development trajectories for students. The results confirm the high efficiency of using Al in the
analysis of educational data and open up prospects for building adaptive systems to support management decisions in the field of
education.

Keywords: big data, artificial intelligence, education, quality assessment, machine learning, knowledge base, decision support
system, analytics, forecasting.

Mykapauma

Cucteman myocupu TaxcunoT 60 3apypaTM MOHUTOPMHIM namBacTam cudaTv TabiuMm, TalXUcu
camMapaHOKN HaTU4yaxou TablIMMid Ba Taxusii KAPOpXou noopakyHumn acocHok py 6a py mewasag. Jap wapoutum
pakammcosum MyxuTu TabivMMii Ba adp30oUlLM Xa4My MabiyMOTM [acTpac, YCynxou aHbaHaBum Baxorysopi
avrap 6a TaBpu Ko gakuk Ba YaHAWp HecTaHd. MIH xonaT 3apypaTtu rysapuw 6a uctudgogam cnucreMmaxom
3EeXHUWN TaxNunuM [o4axou KanoHpo 6a MWEH Meopapd, KM KOOUNMUSTU OLLUKOPCO3UU KOHYHUSATXOM HOaEHi Ba
MyTOBUMKLWAaBA 6a XyCycuATXoM MHOUPOAMM TablMMIMpaH4aroHpo AopaHA.

Ycynxon 3exHu cyHbin (3C), a3 yymna OMy3ulIM MOLUWHIA, KOpkapau 3aboHu Tabuin Ba Lwabakaxou
HEMPOH UMKOH MeONxaHA, K1 Taxiunm MabiyMoTu Mypakkab Ba ryHOryHLIaknu Tabnvmii 6a TaBpu aBToMarti
aH4yoMm Jofa waBag. Taxusiu MOAENU 3eXHWUM KOpKaph Ba TaxMin JOOaXO0M KaroH gap HM3oMu Gaxoamxuun
cndaTn TaxcunoT UMKOHUSTXOM HaBpo 6apon naopakyHuy paBaHAu TabivM, NEwWrymm Hatu4yaxon Tabnaumii Ba
TallakKyrm camTxon MHpMpoammn Tabnum apoxam meopag.

Makonaun maskyp 6a 6Gappacumn paBuLLIXO Ba TEXHOMOIMSAX0M MaBYyda 4ap WUH CamMT, UHYYHWH TallaKKymnm
TacaBBypu MebMopin gap 6opan cuctemau 3exHi, kn 6a Gaxogmxmm cudpat TaxcunoT 60 nctudogam 3exHu
CYHBbIA paBOHa WypaacT, baxwuaa wygaacr.

Taxnunu popaxo akcap BakT ©apou Baxoamxum caTxy KOpU caMapaHOKM CUCTEMaxoum TabivMi
uctudoaa mewasasn. HamyHau paswann nH — bapHoman Co3amoHu xamkopum nktucoai sa pywn (O9CP) ona
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0a ap3ébun GanHanmunanum OOHULIOMY30H Mebowapn, ku 60 Homn PISA mabpyd act. MabnymoTte, kun gap
YyHVH TagKMKOT YamboBapi MelwwaBaHgd, 6a oH paBoHa WydaaHa, K1 TacBUpy yMyMid, Bane xam3aMoH Maxayae
nap 6opam cuctemaxou TabiMMiA MEWHuxon KyHaHg — 6a Xxancu coxTopxou Oy3yprun SIKMyxT, KU JOPOu
MYLUKMIIOTU XanHawygau yygoHonasuvp mebowaHa [1]. Akcap BakT TaxunrapoHu coxanm TabivM Ba
MYTaxaCCUCOHW 3eXHW CYHbi Aap Oaxwm Taxnunym MabiyMoTy TablMMiA KYyLUMLL MEKYHaHA, KU UH MabilyMOTpO
Dapou coxTtaHu MoOenxou HaBu TabnuMmin uctudona bapaHg, ku 6a TakMunu paBaHaM OMY3MLIN XOHAHOArOH
MycouaaT MeKyHaHA.

A3 Tapadwu gurap, 60 nctudoaa as paBaHOXou anroputmii (bapHomasin) — newryi, rypyxbaHan
(knactepusaTcus), Taxnunu 3exHun pobutaxo Ba TO3akyHMM gopaxo H6apou xynocabapopum MHCOH — WH
METOLO0MOMMAX0 MUKOOPW 3MEAM MabllyMOTpPO ucTudona mebapaHi, KM OHXOPO MeTaBOH a3 nnatdopmaxouv
OHMaMHNKN Taxcunum anekTpoHn 6a moHaHam Canvas, Moodle, Sakai é Blackboard yamb oBapa.

«Mnoea Gap mabnymoT gap 6Gopau newpadT Ba Tabpuxu TaxCUM XOHaHAa, Xap 9K amanmu
aHyompodawyna (MacanaH, XoHOaHw dannxo, UWTUPOK dap dopymxo, dmpucTogaHm naémxo € auaanHu
navBaHOxoM TaBcuswyda) usnm pakamin 6okii merysopag» [2]. Asbackm wymopaun Oelitapu myaccucaxou
TabNMMiA NNaTOpPMaxon TaxCuUnmn INEKTPOHMPO HOP MEKyHaH Ba TEXHOMOIMSXoM MoOMnMpo gap Tabivumu
xappy3a uctucdoga mMebapaHa, VH M3U pakamupo METaBOH YamMbOBapii Ba Taxnun Kapd, TO npodunxou
oMy3unLInMKn nHcmpoain 6apoun xap sk xoHaHga TapTmb goda wasaHg (MoHaHAM OH uun kn Google mekyHag). UH
npocunnxopo MeTaBoH HGapou neLwrymm catxu newpaBuMn Taxcun, NewHUxoam MyHaapuyaun Laxcucosvwyagam
TabnmuMmid Ba ap3€bnn paBaHaM OMy3unLLIM XOHaHAaroH nctudona 6ypa [3].

3exHn cyHbii 6a anropuTMx0e Takusi MeKyHaZ, KU KOOuUnuaTu wmnHocoun konabxopo (HamyHaxopo)
AopaHg — K1 UH XOCUATM MariHam capy UHCoHin mebowaa. [ap xone kv paBuwxon aHbaHasin 6a 3C 6ap nosm
COXTaHW anropuTMxon xene mypakkab acoc €dpta 6ygaHa, KM METAaBOHUCTAHA pPaBaHOXOW MAHTUKUPO Taknuza
KyHaHg (macanaH, GapHomau ELIZA-n BanueHbaym [4]), umpy3 gap cypatv 3404OM Maymynm Mypakkadu
HEMPOHXOW CYHbBW, KM KoOupaHA YaHavH kabaTtun Tadakkyppo Mogencosn Hamyaa, dapausxom xygpo 6a taspu
MyCTakun ap3ébii Ba MyTOOWK KyHaHA, MYTaxaCCUCOHW COxau MHGopMaThKa MCTUIIOXU «OMY3ULLIM aMUK»-po
(deep learning) nctndoga mebapang [5]. ' anropuTtmxon omy3ulLm amuk ap 3aMmMHan Basudaxoun aBToMatum
MUCIM TacHNOTU TacBUPXO, TpaHckpuncusau (ba maTtH Tabgoun [gogaHun) cyxaH Ba € newrynym BasbUATM
00BbEKTW TAOKWUKOTIA HaKLWIWM acoci OOpaHA.

[ap kopu TagkukoTih [6] 3uKp MelwaBad, KU TaxnunuM [O4ax0 MeTaBOHa[ KOHYHMATXOW paBaHau
OMY3ULLIMN XOHAHZAroHpO OLUKOP KyHad Ba HUWE3XOM MyLUaxxacu OHXOpPO MyaunsiH co3ad. A3 WH py, Jogaxowu
KanoH Ba 3€XHW CyHbih KOBUIMATM TaTObMkM omysuwm uHdupoampo Gapou pacugaH 6a TaxcunoTn Aakuk
AopaHA [7].

Cncrtemamn TaxcunoTt TagpuyaH a3 ycynm “ak aHgosa 6apou xama myBodwmk act’ 6a cym TaxcunoTu
JakyK € oMy3nLmn waxcncosuwyaa merysapag [8]. Max3 XxaMuH Fos1 — TaxcurnoTu gakuk — 6ap noam taxnunm
Npounxo Ba KOHYHUATXOM OMY3WULLN XOHAHAAroH, MEewWryunm HaTtuy4axoum TaxCui Ba TabMUHU [axonaTxou
capuBakTii bapou GexTap kapAaHu paBaHOW OMy3uW acoc édTaacT. Xagadu TaxcunoTn Aakuk uH Bexrtap
HaMydaHu Talixuc, newryin, Tabobart Ba newrmpmum HaTu4axom omyauw medowsag, [9].

dopmatin [opaxo, KM TaBacCyTu KOMMIOTEP TaBnvh MelwaBaj Ba xadadu anroputMxou OMy3uLIn
MOLUMHA ©0sa 6oamkkaT Taxus wasaHd. Ak dapkuaTu paBliaH MWEHU MOAENU Has3apwusiBil Ba KOOWNMATH
TaTOMkM OH Bydya popad. Mopenu HasapusiBiA ©6apon poxHamMoun paBaHOu Taxus, Tadcup Ba CaHYyuLLn
anroputmxo 3apyp act [10-11].

Tamoronxom Myocupy pakaMUKyHOHUM TaxcunoT UMKoHUATXom 6ecobukaepo 6apon Taxnun Ba banaHg
BapgowTaHn cudat paBaHau Tabnnm apoxaM meopan. Mango wynaHn maHb6abxon HaBU MabnymoT — a3
cuctemaxon wmgopakyHum Tabnum (LMS) 1O nnatdopmaxon OHManHWM OMY3MW Ba CEHCOpxo — 6Goucu
adp3ounim TaBayyyx 6a TexHonornsaxou Taxnunu gogaxou kanoH (Big Data) Ba 3exHu cyHbin (Al) rapangaans.

Bo By4yam VH, TaHXO OOWTaHM MabnyMoT kadonatu haxmuim paBaHaoxon 6aamanomaga gap coxau
Maopud HecT. bapou MH MOLEnxoum 3exHue No3uMaHg, KA KOOWUMMATK OLLIKOPCO3MU KOHYHWUSITXO, MeLryuu
HaTM4yaxo Ba TAaBCUsi [OOAHM PaBMLLXOM LLAXCUCO3MLWYyAapo gowTa bowwaHa.

Xagacm makonam maskyp — Oappacum TEXHOMOTUSIXOM MaB4yyda Ba Taxusau KOHCENcusivi MOAEenu
3exHUM KopKapA Ba Taxunu godaxou KanoH 6o makcagm 6axogmxumn cudatn TaxcunoT mebowan. Xynoca a3
rycptaxom 6orno, gap caMTu MOOPaKYHUW paBaHAWM TabiivMM, Talakkyny MyHAapuyau TabnvMmidi Ba newryum
TaMOKNXON pyLLan cuctemMam Maopud, METABOH CaMTX0M acoCun 3epuHPO Yyao KapA:

1. Baxoguxum cucaTtm TaxCcUnor.

Baxoanxmm cudatn TaxCcunoT Ha TaHXO0 YEHKYHWM [OOHMLLIXOWM akageMuu XoHaHgaroHpo gap 6ap
mMervpag, 6ankm MHYYHWH Taxnunu gapadan MWTUPOKM pabosl, KaHOaTMaHAMW, caTxyM Manakaxou pakamii Ba
KoBMnuATxom meTanpeameTnpo H13 gap 6ap mervpag.

Bba TaBpu aHbaHaBii yCynxou 3epuH UCTUdOAda MellaBaHa: TeCTXOM cTaHgapTu3atcuswyaa (macanaH,
PISA, TIMSS), nypcuwiHoMaxon XoHaHAaroHy OMy3ropoH Ba Xyrnocaxou KOpPLUMHOCOH. bo By4yyam vH, ycynxou
Hombaplyaa akcapaH Xxucrnatu CcyObeKkTMBiA [JopaHd, CapuBakTiA  HecTang Ba TaMOMW  MayMywu
HULLOHAMXaH4AX0N TabMMUpPo apo HaMmermpaHa. TeXHOMOMMsIXoM HaB MMKOH MeOuxaHd, KM a3 YeHKYHUXou
akgadbavHa 6a MOHUTOPUHIM NanBacTa Aap acocu AoAaxo rysapem, KM MH TacBUpY aMuKTap Ba AakUKTapepo
nap 6opaun cudaTtu Taxcunot doapoxam meopag.
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2. Kopkapau gonaxou KanoH gap coxam maopud.

Hopaxon kanoH (Big Data) map coxan maopud nonaxopo a3 MaHb6abxou ryHoryH gap 6ap merupag:
aadTapy XypHanxou aneKTPoHK, HaTU4yaxom TecTxo, abonusaT Aap cuctemaxoum maopakyHun tabnum (LMS)
MoHaHan Moodle Ba Canvas, gogaxou padTopii (BakTu Bopualwlaein/6apomag, xamkopin 60 maBoa), Hasopatu
BMAEOW, Aodaxon buomeTpin (gap myaccucaxom newpadra), arnokam akc Ba Wapxxo (a3 yymna gap wabakaxou
NYTUMON).

Yansamu 1 — Xycycustxou Big Data «5V»

KommnoHneHT Tascudg

Volume XayMm — Jomaxou TepabaiTi a3 Xxa30pX0 XOHAHIATOH.

Velocity CyppaT — HaBCO3UU JOUMI.

Variety I'yHOryHII — MabiayMOTH TapkuOOanamyaa (YazBajixo) Ba TapkuOOaHgHaIIyna
(BUzEO, MATH).

Veracity OBTUMOJIHOKA — MaBYYJIHMITH XaToX0, Macoda

Value Ap3uin — Ko1a0X0Hu MUHXOH, OSHAA0MHI

3. Uctudhomam 3exHU CyHBIA fap TaxIMIMETU TaxCunor.

3exHM CyHbi MMKOH Meauvxag, Ku a3 HUroxgopum ogum gopaxo 6a tadcupy 3exHulygan [oaaxo
rysapem. ba ycynxou nctndogallaBsaHga OOXun MelwlaBani: omy3vwn mowwuHin (ML) — TacHud (Macanas,
MyalsiH KapdaHu XxaTapu XOopuyllaBuu XOHaHZa), perpeccust (newrymn 6axoun HWXoR), rypyxbaHai
(knactepusatcust) — rypyxbaHaum xoHaHgaroH 6ap acocu ycnybxom omyasuil; kopkapau 3aboHn Tabuin (NLP)
— TaxMMnu Wapxxon XoHaHAaroH, MyansH Kap4aHu XUCCUET Aap MaTHXO, CaHYULIM aBTOMATUM KOPXOW XaTTi;
omy3unwim amuk (DL) — wabakaxom HepoHin 6apomn Taxnunu BUOEONOTOKXO, OBO3, XaTT, Wabakaxom HENpPOHUM
TakpopwasaHga (RNN) — 6apou newryum guHammkanm omy3suLl; CUCTEMaxon TaBCUAOMXA — CaMTXOM OMYy3uLLIN
nHdupoan, épi 6a omysrop (MacanaH, MyansH kapaaHu kin 6a gactrupin HWé3 gopag).

4. Taxuan mogenu 3exHMu baxoauxum cudaTn Taxcunor.

KoMMoHeHTXOM cuctemanm 3exHil: 4YamboBapum MabnymoT — LMS, ceHcopxo, MypcuLXxo,
nanBacTtwasun API; newkopkapg — To3a Kap4aH, Hopmarcosii, bapTapadco3nm kambyamxo; MOgynv Taxnuni
— anroputmxom omysuwmn mowuHin (ML), kopkapan 3abonu Tabuin (NLP), Buadyanusatcusm popaxo;
nHTepdencu kopbap — mHTepdenc bapon agMUHUCTPaATOP, OMYy3rop Ba BonvaanH; 6asan goHuw — aHbopwu
Konabxou padTopii Ba MOAENxou Tabpuxii. [Jap pacmmn 1 apxutekTypan Mogenu 3exHum baxoamxmm cudartum
TaxcunoT oBapda LygaacT, KW MeTaBOHaZ YaMbOBapi, KOpPKapA Ba Taxnuiy aBTOMatuu MabJlyMOTPO amani
co3ag, Taxuan 6asam goHuw BGapow yamboBapuu Taypmuba, 6a kopbap uHTepdericn ocoH Gapou daxmuaanHu
HaTNY4axopo NeLLHUX04 HaMosA4,.

YamMBbOBaApHH J00aX0
+ Lb Mooy Tax,H/ITap

L’ HaTepdeiich HcTHOTadAp

Pacmu 1 — Apxumexmypa moodenu 3exHuu 6axoouxuu cugpamu maxcuiom

5. Kapopxou amanuwynav amMmMku maB4yypa.

Microsoft Education Insights: Taxnunu a3xyakyHin Ba MWUTUPOK Aap paBaHAM Tabbium gap nnatgopman
Teams, uctucdogan omysuwmn mowmnHin (ML) 6apon MyarisiHKyHUM XxaBdxo.

Open University (UK): cucteman Early Alert Indicators, 3C 6apou nywrymm xopu4yliaemm xoHaHga a3
Myaccuca.

UNESCO Learning Analytics Framework: macnuxatauxiin 6apou uctudogan gogaxov kano (Big Data)
Ba 3C (Al) nap MammnakaTxou caTxu ryHOryHu pakamuyga.
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Jlonxaxo pap Ocuéun wmapkasii: TaToukm py3Homaxom anekTpoHii (eDonish) pap myacuccaxou
Taxcunotum TOYMKMCTOH Ba Ka3oKUCTOH, ucTudoan TaxWArapoH gap CcUcTeMaxou MUNA (Macanad:
«EMIS»).

Yaganu 2 — TexHOTIOTHAXOU UCTH(OTAIIaBAHA

KomnoneHT Adzopxo

YaMBOBapuu J0aX0 Python, Apache Kafka

XoTupa MongoDB, Hadoop

Taxaun Scikit-learn, TensorFlow, Keras
Busyanmzarcus Power BI, Tableau, Dash
WnTtepdeiic Django, Flask, Node.js

6. BapTapuaT Ba HYKCOHXOM 4YOpii HAMyAaHU 3eXHU CyHbil Aap naopan maopud:
dongaxo: 6banaHa 6apaowTaHn 6axory3opmm 06bLEKTUBIA, OMY3ULLM LLAXCUCO3ULLYAA, Taxnunu neLryi
(owKopCco3nK newwmnHam MyLKUIOT), aBToMaTU3aTcuan xncoboTanxi.
HykcoHxo: Mywkmunotn maxduar Ba xud3v MabnymoT, MYLLKUIIOTU axnoki (kabynu kapopxou
anroputmin 6e Ha3apAoLWTK KOHTEKCT), Tapcumm anropuTtmi (bias), Hopacoumn waddodusaTn mogenxo.
Xynoca
Taxusiu Mofenu 3exHUM KopKapd Ba TaxMnu [o4axou KarnoH caTxu Haeu Gaxoouxun cudatu
TaxcuroTpo TabMWH MekyHad. Vctudpogam ycynxou 3exHW CyHbi Taxunuétu maopudpo 0a Kynnin TaFmmp
[ofa, a3 kangm oamm ganenxo 1o 6a OLWKOpCo3nnM KOHYHUSATXOM HOAEH Ba kabynu Kapopxou OKuIIoHa oBapaa
MepacoHaa.
bo By4yyan wvH, myBaddakusaTM 4Yopih kapgaH TaHxo 6a TexHonoruaxo Bobacta HecT, Ganku 6a
omMogarnm myaccucaxoum Tabnumin Bapon puosn MebEPXoM XMd3n MabnyMOTW LWaxcin Ba waddodhusatu
axnokum cncteMaxo Hu3 Bobacta mebowag. [lap osHAa Hakwmn MyxMMpo Mogernxou rmbpuai xoxaHa 603ug, ku
3€eXHM CyHbi, Ta4ypmbaun negarorii Ba ULLITUPOKN xamaun YOHMOXomM MaHMaTooppo MyTTaxma MEKyHaHA.
Mykappus: Xacanoe Y.P. — n.u.m, domcenmu Kagheopau mexHoA0ZUSX OU UMMUAOOMIL 8a UKMUCO0U paKamuu Hucmumymu
mexHoA0ZUsY 0U paKamil éa 3exnu cynvuu DBCCIT
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Y1K:004.934.2

OBb30P, AHAITU3 U CPABHEHUE MOBUIbHbLIX ONMEPALUUNOHHbLIX CUCTEM U
KPOCCMNAT®OPMEHHbIX MPUNOXEHUU ONA PACMO3HABAHUA PEYA
'5.X. Awyp3ogaa, °A.C. Bo6oeB, *A.A. AHBap3oaa
"Tamkukckuii Texauueckuii yHHBepcuTeT nMeHH akagemuka M.C. Ocumy,
zyHI/IBepCI/ITeT WHHOBAIMU ¥ U(POBBIX TexHOJIOTUH TaKuKIcTaHa,
¥ Ta/PKUKCKHIA rOCyIapCTBEHHBIM YHHUBEPCUTET NPaBa, OU3HECa U MOJMTUKA
B CTaTb€ pacCMarpuBarOTCd COBPEMCHHBIC KpOCCHJ’IaT(I)OpMeHHLIe TEXHOJIOIUH, IPUMEHACMBIC IJISL pa3pa60TK14 MOGPIJ'H;HLIX
TIPUIOKEHUH pacllO3HABaHMS PEYM Ha TAKHUKCKOM s3bike. Oco0oe BHMMaHHE YHIEICHO OCOOEHHOCTAM paboThl C HEMPOCETEeBBIMU
MOJENSIMA Ha MOOMIBHBIX YCTpOICTBaxX, METOJaM ONTUMHM3ALUH W HHTETPALlMH PACIO3HABaHHUS PEYM B MHOTOIUIAT()OpMEHHBIE
npuiaokeHus. [IprBeaeHs! mepceKTUBE Pa3BUTHS U OCHOBHBIC HAIIPABIICHUS HCCIICAOBAHUI B JaHHON 00IacTH.
Knrwuegwle cnosa: pacnosnasanue peyu, maoddiCuKCKull A3viK, KPOCCHAAMPOPMEHHAA pa3spabomKa, MOOUIbHbIE NPUTONCEHUS,
Helipocemesbie MOOEIU.

BAPPACHU, TAXJTUN BA MYKOUCAN CUCTEMAXOU ONMEPATCUOHUU MOBUITA BA
3AMUMAXOU KPOCCIMJNTAT®POPMA BAPOU LULMHOXTU HYTK
B.X. Awyp3oga, A.C. boboes, A.A. AHBap3oga

Jlap MaKoJia TEXHOJIOTHSIXOU MYOCHPH Kpocc-TuiaTrGopMaBii, Ki 0apoH TaxHsd 3aMHMaXOU MOOWIMH NIMHOXTH HYTK 0a 3a00HU
Touukil uctudona MemiaBaHz, Oappacii MemaBaj. JIMKKaTnm Maxcyc 0a XyCyCHSATXOM Kop 00 Monenxou Imabakan HEHWpOH# aap
JACTTOXXOM MOOWIIFA, YCYITXOM ONTHMH3ATCHS Ba XAMIHMPOWHW HIMHOXTH HYTK 0a OapHOMaxoum OucépruiargopmaBi joma MeIIaBa.
JlypHaMou py1i Ba CAMTXOH aCOCHH TaAKUKOT JIap MH CaMT OBap/a IIyraaHI.

Kanuoeosrcaxo: wunoxmu Hymy, 3a60HU MOYUKI, MAXUAU KPOCC-NAAMPOPMA, 3aMUMAXOU MOOUNH, MOOerxou uabaxaxou
HelpoH.

REVIEW, ANALYSIS, AND COMPARISON OF MOBILE OPERATING SYSTEMS AND CROSS-
PLATFORM SPEECH RECOGNITION APPLICATIONS
B.Kh. Ashurzoda, A.S. Boboev, A.A. Anvarzoda

The article discusses modern cross-platform technologies used to develop mobile applications for speech recognition in the
Tajik language. Particular attention is paid to the features of working with neural network models on mobile devices, methods of
optimization and integration of speech recognition into multi-platform applications. The development prospects and main areas of
research in this area are given.

Keywords: speech recognition, Tajik language, cross-platform development, mobile applications, neural network models.

BBepneHune

CoBpeMeHHbIN MUP CTPEeMUTENbHO OBMXETCA B CTOPOHY MOBCEMECTHOrO MCMOMb30BaHUA MOBWMbHbIX
YCTPOMCTB, KOTOpble CTAHOBHATCSH OCHOBHbIM WHCTPYMEHTOM B3aMMOAEWNCTBUS 4YenoBeka C LMdppoBbIMU
TexHonorusamu. PacnosHaBaHvne peynm — ogHa M3 KIH4YeBblX TEXHOMNOrMm, obecneynBaroLwmx eCTECTBEHHbIN 1
yaobHbIN MHTepdenc nonb3oBatensd. OCobeHHO akTyanbHO pas3BUWTUE CUCTEM pacrno3HaBaHUS peuvn Ans
Manom3y4yeHHbIX U PECYpPCHO OrpaHUYEHHbIX A3bIKOB, TakUX KaK Ta[XMKCKMW, ONA pacwmpeHus goctyna K
LMdpoBLIM cepBucam.

MobunbHble onepauuoHHble cucTeMmbl, Takve kak Android u iOS, OOMUHMPYIOT Ha pbIHKE, OAHaKo
obnagaloT OorpaHUYeHHbIMU  BbIYUCIMTENbHLIMKW  pecypcamu, Y4TO CTaBUT 3agadvy onTuMu3aumn Mogenen
pacrno3HaBaHWs peunm M WX agantauuMum Mo KpoccrnaTqopMeHHble  MPUIoXeHus.  TexHonoruu
KpoccnnaTdgopmeHHon paspabotku (Flutter, React Native, Xamarin u1 pgpyrne) no3sonswT co3gaBatb
yHUBepCarbHble MPUITOXEHUS, OAHaKO MHTEerpauns CroXHbIX HEMpOCceTeBbIX MOAENeN pacno3HaBaHUsA peyn B
Takve NPUNoXeHNs conpskeHa ¢ pAAOM TEXHUYECKNX BbI3OBOB.

Llenb paHHOM cTaTbM — npoaHanu3upoBaTb OCODOEHHOCTU MOOWIbHBLIX OMepauMOHHbIX CUCTEM WU
TEXHOMOrMIM  KpoccnnatopMeHHON pa3paboTkm B KOHTEKCTE WHTEerpauMm U OnTuMu3auumn  mMogernen
pacno3HaBaHWs peyu, a Takke pacCMOTPETb OCHOBHbIE BbI30BbI U MEPCMNEKTMBbI UX peLleHus ANs TagKUKCKOro
A3blKa.

3agayn ctaTtbu BKMOYaOT 00630p TEOPETUYECKMX OCHOB Pacrno3HaBaHUSA peyun, aHanu3 apxuTekTyp
MobuneHeix OC M orpaHuyYeHui, a Takke pacCMOTPEHME BO3MOXHOCTEM M npobnem npu UCNonb3oBaHWUK
KpoccnnaTopMEeHHbIX TEXHOMOMI 1 ONTUMU3aLNM HEMPOCETEBLIX MoAdenen Ans MobunbHbIx naTgopm.
MeToaonorus nccnegoBaHuUs

MccnegosaHne OCHOBaHO Ha  CpaBHUTENbHO-aHANUTUYECKOM,  PYHKLMOHANbHO-CUCTEMHOM U
CTPYKTYpHO-TEXHOMOrMYeckoM noaxonax. CpaBHUTENbHLIA aHanu3 MCNonb3oBaH AN OUEHKU apXUTEKTYpbl
MobuneHbix OC 1 kpoccnnatopMeHHbIX (PPEVMBOPKOB MO KPUTEPUSM MPOU3BOAUTENBHOCTU, TMOBKOCTM 1
3HEProadeKTMBHOCTU. DYHKLMOHANbHO-CMCTEMHbIA NOAXO04 MO3BOSIUIT PACCMOTPETL pacno3HaBaHue peyn Kak
3NEeMEHT KOMMIEKCHOW CUCTEMbl B3aUMOOENCTBUS «NOMb3oBaTeNlb — YCTPOMNCTBO — MpOorpaMMHasi Moenby.
TexHonornyeckui aHanu3 NPUMEHEH NPW U3yYeHWM WHCTPYMEHTOB WMHTEerpauuu pacrnosHaBaHus peun (API,
SDK, ML-6ubnunoTtek) Ha MOBurbHbIX YycTponcTeax[5,7].

AHanu3 Mo6unNbHbLIX onepauMOHHbIX CUCTEM
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MobunbHble OC Android n iOS pasnuyatoTca Mo apXMTEKTYpe M YPOBHIO OTKpbITOCTU. Android —
oTtkpbiTasa OC, ocHoBaHHasa Ha sfgpe Linux, ¢ nogaepXkonm MHoxecTBa 6ubnmotek m APl iOS — 3akpbiTasi
cucTemMa C BbICOKOW MPOM3BOAMTENBHOCTBIO U ONTMMM3aUMeln nog orpaHuyeHHblin Habop yctponcTte. Obe
nnatcopMbl NPeAOCTaBnNsAT CpeacTBa MHTErpauumn pacrnosHaBaHus peuu, Bkmwoudast TensorFlow Lite n Core
MLI[8].

AHanus kpoccnnatopMeHHbIX TEXHONOrMM pa3paboTku

KpoccnnatdopmeHHble TexHornorum (Flutter, React Native, Xamarin) nossonsioT paspabaTbiBaTb
npunoxeHnss U3 eamHon kogosow 6asbl. Flutter obecneumBaeT BbICOKYHO MPOM3BOAUTENBHOCTb U FMOKOCTb;
React Native ygobeH ana uHterpaumm API; Xamarin TecHo cBasaH ¢ .NET. Kaxpgas TexHonorvss umeet

npeumyLlecTBa W OrpaHWYeHust MNpuM BHEAPEHWM HEWpOCeTEBbIX MoAeNen pacnosHaBaHus peun. Hwuxe
npuBeneHbl OCHOBHbIE NokasaTtenu mobunbHbix OC 1 dpenmeopkos (Tabnuua 1).
Tabnmma 1 — CpaBaurensHas Tabmua MoOmtbHEIX OC 1 ppeMBOPKOB
IInarhopma Tun S3BIK IMonnepxka Odmaiin- [pomsBonutensHo | 'mOKOCTH
/XapaktepucT | TIATGOPMBI paspabotk | ML/AI pacrio3HaBaH | CTh WHTETPaIu
HKa u ue u
Android Harusnas OC Java, TensorFlow Ja Bricokas OueHn
Kotlin Lite, Vosk BBICOKasl
i0S Hartusnas OC Swift, Core ML, YacTUuHO QOueHb BBICOKAs Cpenuss
Objective- | Apple Speech
C
Flutter Kpoccmnardop | Dart TensorFlow Ja Bericokast Bericokast
Ma Lite, Vosk
React Native Kpoccmmardop | JavaScript | Buemrtue Orpannuens | Cpenssist Bericokast
Ma MOJYJIU 0
Xamarin Kpoccmnardop | C# ML.NET, Ha Cpennsist Cpennsist
Ma ONNX
PesynbTaTbl n obcyxaeHue
CornacHo nokasatensm OC, Android obecneunBaet Hambonbwyto rmbkoctb, a IiI0S —

3HeproadpekTnBHOCTb. Flutter n React Native AeMOHCTPUPYIOT ONTUManbHOe COOTHOLLEHWE YHUBEPCArnbHOCTU
N npousBoguTenbHOCTU. Mcnonb3oBaHMe KBaHTOBAHHbLIX MoOAenen W annapaTHbIX YcKopuTenen nossonseT
O0CTWYb BbICOKOW CKOPOCTM pacno3HaBaHWs peyn gaxe Ha yCTpoMCTBax cpeaHero ypoBHs[3].
TeopeTnyeckme oCHOBbl aBTOMaTU4E€CKOro pacno3HaBaHUsi peyun

ABTOMaTuM4eckoe pacno3HaBaHue peudn (APP) — aTo npouecc npeobpasoBaHMs pevyeBOro curHana B
TEKCTOBYIO MH(OPMaUUIO C MOMOLLbLI0 KOMMNLIOTEPHBLIX anroputmMoB n Moaenein. OcHoBHas 3apjaya APP —
BblAENUTb N MHTEPNPETMPOBATL 3BYKOBbIE €OUHULBI peydn, yunTbiBas BapuaTMBHOCTb MPOU3HOLLEHUS, LYMbl U
0COBEHHOCTM A3bIKa.

KntoueBble aTanbl pacno3HaBaHUs peyn BKIKOYaOT:
MpenobpaboTky curHana: punbTpaums, Hopmanu3aums, BelAeneHne XapakTepHbIX NPU3HaKoB (Hanpuvep, men-
YaCTOTHbIX KencTpanbHbIX koadduumeHtos — MFCC)[1,2].

AKyCTUYeCKoe MOENnMpoBaHME: CBA3bIBAET aKyCTU4YeCKue Mpu3HakMm ¢ poHemMamn wunu apyrumu
eanH1LaMn A3bIKa.

A3bikoBOEe MoOOenuMpoBaHUE: Y4uTbiBaeT BEPOSTHOCTHbIE CBA3WM MexXAy crnosamu wu ppasamu ang
NOBbLILLIEHUS TOYHOCTH.

HekoanpoBaHue: novck Hanbornee BepPOSTHON MOCINEeAOBATENbLHOCTM CIIOB HA OCHOBE aKyCTUYECKON U
A3bIKOBOW MOAeNeMn.

B uctopmnyeckom passutum APP BbleNAIT HECKOSNIBKO OCHOBHbIX TUMOB MOAENeEN:
CkpbiTble MapkoBckue mogenu (Hidden Markov Models, HMM) — knaccuieckuii Noaxon, OCHOBAHHbBIA Ha
CTaTUCTUYECKOM MOLENNPOBaHNKN NocnefoBaTeNIbHOCTEN, aKTMBHO NpuMeHsncsa Ao cepeauHbl 2010-x roqos.

HenpoceteBble mogenu (Deep Neural Networks, DNN) — coBpeMeHHbI nogxod, WCMOoSb3yoLWwuin
rnyboKMe HEWpoHHblIE CEeTUM AN YnyyleHWst pacno3HaBaHusl. B 4acTHOCTW, apXWUTEKTypbl PEKYPPEHTHbIX
HenpoceTer (RNN), Takmx kak LSTM (Long Short-Term Memory), ycneluHo cnpaBnsaoTca ¢ nocrneaoBaTenbHON
npupoaou peun[4].

TpaHcdopmepbl — Oornee HoBasi apxMTekTypa, OCHOBaHHas Ha MexaHuame BHUMaHus (attention),
KOTOpasi NokasbliBaeT BbICOKYO 3(peKTUBHOCTL B 3afavax 0bpaboTkn eCTeCTBEHHOrO A3blka U pacno3HaBaHWs
peuun (Hanpumep, mogenu Whisper ot OpenAl).
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OTM Mopenu TpebyloT 60MblMX BbIMUCIUTENBHBIX PECYpPCOB, YTO CTaHOBUTCHA npobnemon npwu
BHEOPEHMM MX HA MOOWIbHbIE YCTPOMCTBA C OrpaHWYEeHHOW NMPOV3BOAMTENBHOCTBIO U dHEpronoTpetneHnem.
Moatomy Ans MOBUMBHBIX MPUNOXKEHUI MPUMEHSIIOTCA METOAbI ONTUMMU3ALUN, TaKNE Kak KBAHTOBaHWE, NMPHOHWUHT
(cokpalleHne napameTpoB), AUCTUMMAUUS 3HAHUA M WCMONb30BaHME CMeunanuaMpoBaHHbIX annapaTHbIX
ycKopuTenen.

MobunbHble onepaunoHHbie cuctembl: Android, iOS n gp.

MobunbHble onepaunoHHble cuctembl (OC) ABNSAOTCS NporpamMHON cpefor, obecneudnBatoLemn
yrpaBrneHne annapaTtHbiMW pecypcaMyv MOOWMbHBIX YCTPOWCTB W BbINOMHEHWE MPUKNagHbIX MNpOorpamm.
Haunbonee pacnpocTtpaHéHHbiMn OC Ha cerogHsiwHni aeHb senawotca Android un iOS, KoTopble B COBOKYMHOCTU
3aHumMatoT 6onee 95% MUPOBOro pbiHKa CMapTdOHOB.

Oco6eHHocTn Android

Android — oTkpbITasi onepaumMoHHas cuctemMa, paspaboTaHHas komnaHmen Google Ha 6ase aagpa Linux.

KnioueBble xapakTepuCTUKK:

'MBKoCTb: Mogaepkka BONbLIOro KONMYecTBa annapaTHbIX KOHUrypauun.

MoaynbHOCTb: BO3MOXHOCTb MCMOSMb30BaHUS Pas3nunyHblx OMONMoTek M (PPEVMBOPKOB AONA MHTErpaumu
pacno3HaBaHus peyun.

API onsa pabotbl ¢ peybto: Google Speech-to-Text API, Android SpeechRecognizer.

OcobeHHOCTM MHTEerpaunn: 4oCTyn K HU3KoypoBHEBOWN obpaboTke ayamo Yepes AudioRecord n OpenSL ES.
OrpaHunyeHuns: BbiCOKas parMeHTaums yCTPOWCTB, pasnuyHas nNpou3BOAMTENbHOCTb MPOLECCOPOB U 0BBLEM
onepaTMBHOW NamsATh, 4TO TpebyeT onTuMu3aumMm mogenen Nog KOHKPETHbIE KNacchbl YCTPONCTB.
OcobeHHocTn i0S

iOS — nponpueTapHas onepauuoHHas cuctema komnanum Apple.

KritoueBble xapaKkTepuCcTUKu:
OnTuMmsauns noAa  OrpaHUYeHHbI  Habop  YCTPOWCTB: BbiCOKas CTabunbHOCTL W npegckasyemas
NpON3BOANTENBHOCTb.
CpeactBa paspaboTtku: Xcode, Swift, Objective-C.
API ans pacnosHaBaHus peun: Apple Speech Framework.
AnnapaTHble yckoputenu: nogaepxka Core ML u Neural Engine gna yckopeHusi paboTbl HeripoceTeBbIX
Mopaenen.
OrpaHnyeHunsl: 3akpbITOCTb NNaTdopMbl, XECTKME TpebOBaHWS K MPUIOXEHUAMWU, MeHbLuas rMOKOCTb Mpu
NCNONb30BaHUN CTOPOHHUX Brnbnunotek onst o6paboTkm peun.

Opyrvne mobuneHele OC:
XOTS UX A0ons Ha pblHKe Mana, CyLWeCcTBYIOT U ApyrMe onepaunoHHbIe CUCTEMBI:
HarmonyOS (Huawei) — opueHTupoBaHa Ha akocuctemy yctponcTts loT n cmaptdoHoB Huawei.
KaiOS — obneryérnHas OC gns KHOMOYHbIX TenedoHOB C NOAAEMKKON HEKOTOPbIX BED-NpUnoxeHni n 6a3oBbix
dYHKUUIN pacrno3HaBaHNs peyn.
OrpaHunyenmns mobunbHbix OC anst pacnosHaBaHusi peyn
OOwue orpaHMYeHUs], xapaKkTepHble AN Bcex MOOUNbHbIX nnaTgopm:
BbluncnutenbHble pecypcbl: MeHbLLAas MPOU3BOAUTENBHOCTL MO CPaBHEHUIO C HacTonbHbIMK K 1 cepBepamu.
OHepronoTpebneHune: pabota HempoceTeBbIX MoAenen TpebyeT 3HauUTEnbHbIX 3JHEprosaTpar, Y4TOo MOXeT
ObICTPO paspskaTb akKyMynaTop.
OrpaHu4eHHbIn 06bEM NaMATU: HEOOXOAMMOCTb COKpaLLlaTh pa3mep MOLENEN U UCMONb30BaTb METOAbI CXXaTus
(quantization, pruning).

Peanusauusi B opnanH-pexmme: He Bcerga Bo3MoXxHa paboTa 6e3 gocTtyna K obnayHbiM cepBucam.

KpoccnnatopMeHHbIe TEXHOMOMMM NO3BONSAOT CO34aBaTb NPUINOXEHUS, KOTOPbIE MOTYT BbIMOMHATLCS
Ha pas3nu4YHbIX MOOUITbHBIX ONEpPaUMOHHbIX cucTemMax, Takmx kak Android n iOS, 13 egnHon kogoson 6asbl. 3T
CYLLECTBEHHO CHWXaeT Tpyao3aTpaTtbl Ha pa3paboTKy 1 CONpPOBOXAEHNE NPOrpaMMHbIX NPOaYKTOB[6].
MonynspHble kpoccnnaTtgopMeHHbIe (hperiMBOPKU
Flutter (Google) — wucnonb3yeT s3blk Dart, obecneuvMBaeT BbICOKYH) MPOU3BOAUTENBLHOCTE U HATUBHbIN
uHTepdenc(7,10].
React Native (Meta) — ocHoBaH Ha JavaScript n React, no3sonsieT ucnonb3oBaTb HaTUBHbIE MOAYNU.
Xamarin (Microsoft) — a3bik C#, unterpaums ¢ .NET, goctyn Kk HaTuBHbIM API.
Qt — C++/QML, nogxoauT Ansi BbICOKONPOU3BOANTENBHbBIX NMPUIOXKEHUN.
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Mpumep kopa: Flutter + Vosk gnsa pacnosHasaHusa peun (Android n iOS)
Hwke npuBedéH YNpPOLWEHHBLIM MNpuMep KpocchnnatgopMeHHoro npunoxeHma Ha Flutter, mncnonbaytowero
6nbnmoTteky vosk_flutter ansa odnaliH-pacno3HaBaHUs peun Ha TamKMKCKOM a3blke[9].

MpeumywecTBa KpoccnnatopMeHHOro noaxoaa Ansa pacno3HaBaHUs peyvun

1. EpvHada kopgoBas 6a3a — 9KOHOMMS BPEMEHU U PECYPCOB.

2. OagnHakoBbIl Nonb3oBaTeNbCkMn MHTepdelric Ha Android n iOS.

3. B03MOXHOCTb MHTerpaumm odnanH-moaenen ana pabotel 6€3 MHTEpHeTa.

4. Tlopgepxka AOMOMHUTENBHbIX S3bIKOB Yepes 3arpy3ky COOTBETCTBYIOLLMX MOAENEN.
Oco6eHHOCTU paboTbl C HEMpOCeTEBbIMM MOAENAMM HAa MOOUIbHLIX YCTPOMUCTBaXxX

[MpumeHeHne HempoceTeBbIX MOAENEN pacno3HaBaHMs pedn Ha MOOMMbHbIX nNnatopmax umeeT psag
TEXHUYECKNX ocobeHHOoCTewN, CBSAI3aHHbIX c orpaHu4yeHnsaMm BbIYUCIIUTESbHBIX pecypcos,
3HeproapPeKTNBHOCTLI0O U HEOBXOOMMOCTLIO OBecneyeHns BbICOKOM CKOpOCTM 0BpaboTkn ayamocurHana B
peansHOM BpeMeHU.

1. OrpaHu4eHHbIe pecypchbl npoueccopa u namMsTu
MobGurnbHbIEe YCTPONCTBA, B OTNMYME OT CEPBEPOB MK HacTomMbHbIX 1K, 0bnagatoT cpaBHUTENBHO MEHbLLEN
Npou3BoaUTENbHOM MOLLHOCTLIO U 06BEMOM onepaTUBHOW NamATu. ATo TpebyeT:

e MpMMeHeHMs OONerdéHHbIX apxmTekTyp HelpoHHbIx ceTer (MobileNet, EfficientNet, TinyML-mogenu);
® 1CMONb30BaHMs KBaHTOBaHMS BecoB (int8 BmecTo float32);
e ONMTUMU3ALMKM rpadda BbIMUCIIEHNI C NOMOLLLI0 MHCTPYMeHTOB TensorFlow Lite nnn Core ML.

2. QHeproahheKTUBHOCTb U TeNJIOBble OrpaHNUYeHuns
HenpoceTeBble BbluMCEHNsl, 0cOBEHHO Npu paboTe B pexnmMe NoCTOsIHHOro npocnywmnsanus ("always-on"),
CYLLECTBEHHO HarpykarT NpoLeccop 1 rpacpmyecknuin yckopuTenb. OTO BEAET K:

e OBbILIEHHOMY 3HEPronoTPeteHNIo;

e neperpesy YCTPOUCTBA NPU ANIUTENbHbBIX CECCUSX;

e HeobOXOAMMOCTU NPUMEHATb MEXaHU3Mbl AMHAMWYECKOro yMnpaBrieHus YactoTon npoueccopa (Dynamic
Voltage and Frequency Scaling, DVFS).

3. AnnapaTHoe yCKOpeHue BbI4YUCIIEHUN
CoBpemeHHble MobunbHble yninceTsl (Qualcomm Snapdragon, Apple A-series, MediaTek) coaepxat
crneumanmanpoBaHHble 610K/ ANg BbINOMHEHMS onepauni MalMHHOIO 0byyeHuns:

e NPU (Neural Processing Unit) — onTumnanpoBaH gnsi MaTpUYHbIX YMHOXEHWUN;
e DSP (Digital Signal Processor) — nogxoaut ans o6paboTkuM aygMonoTOKOB;
e GPU (Graphics Processing Unit) — ucnonb3yeTtca ans napannesnbHbIX BbIYUCITEHUN.

4. ®opmaTbl M KOHBEpPTaLMA Moaernen
[ns nHTerpaumm HempoceTeBon Modeny B MObrbHOE NpUnoxeHne Heobxoanmo:

e KOHBepTUpOBaTb e€ B hopmart, nogaepxmsaembin nnatgpopmon (TFLite ana Android, Core ML gns iOS);
e MWHVMMK3MPOBaTb pasMmep danna mogenu (cxaTne, obpeska Cnoés);
e Mpu HEOOXOAMMOCTU — pa3buTb MOAENb HA CErMEHTbI ANs NOATPY3KK Mo YacTam[5].

5. ObecneyeHune paboTbl B ochnarH-pexummve
[na pacnosHaBaHWst TAMKMKCKON peyn B YCNOBUAX HECTAOMIMbHOIO MHTEPHETA PEKOMEHAYETCH NOKarbHOe
BbINOSIHEHNE MOAENU:

e 3TO NOBbIWAET NPMBATHOCTb AaHHbIX;

e UCKIMOYaET 3a4epPXKKn, CBA3aHHbIE C CETEBLIMU 3anpocamu;

e TpebyeT JOMONMHUTENBHOM ONTMMM3ALMK NOA Manbin OO bLEM NaMATU U BbIYUCIUTENbHbIE MOLLHOCTMU.
3akntoyeHune

lMpoBeOéHHbIM aHanu3 nokasarn, 4to koMOuHauusa Flutter 1 Vosk sBnsieTcs onTumanbHOW Ans
pa3paboTku KpoccnraTOpPMEHHBIX CUCTEM pacno3HaBaHWUS PeYM Ha TaKUKCKOM s3bike. HayyHas HoBW3HaA
3aKnyaeTca B CUCTEMaTU3auMM NOOXOOOB K WHTErpauuMu pacnos3HaBaHUsl pevnm B MOOWMbHblE Cpefbl.
MpakTnyeckas 3HA4YMMOCTb pPaboTbl COCTOUT B BO3MOXHOCTU MPUMEHEHUS pe3ynbTaToB MNpu CO3LaHWUU
obpa3zoBaTernbHbIX U KOMMYHWKALMOHHBLIX NPUNOXEHUIA, (OYHKLMOHMUPYIOLWNX B OchrnariH-pexmme.

Ocoboe BHUMaHVe yaeneHo O0COBGEeHHOCTAM paboTbl C HEMPOCETEBLIMU MOLENSAMU HAa MOOWIMBHBLIX
YCTPOWCTBAX, BKMOYas OMNTUMU3ALMIO, KBAHTOBAHME W annapaTHOEe YCKOPEHWE, YTO KPUTUYECKU BaKHO OIS
obecneyeHns BbICOKO CKOPOCTN 00paboTku peun Npy MMHMMAIbHbIX 3aTpaTtax pecypcoB YCTPOMCTBA.

1. KpoccnnatchopMeHHble TEXHONOrMM No3BOoNsAT paspabaTtbiBaTe NPUNOXKEHUS OIS pacno3HaBaHus
peyr O4HOBPEMEHHO NMOA HECKOITbKO MOOUMbHbIX OC, CHMXXas 3aTpaTbl BPEMEHM U PECYPCOB.

2. OnTummusauma HempoceTeBbiX Mogenen (KBaHTOBaHMWE, YMEHbLUEHME pas3Mepa BECOB,
ucnonb3doBaHne GPU/NNAPI) obecneumBaeT paboTy CUCTEM pacno3HaBaHWs B peanibHOM BpeMeHM
Aaxe Ha ManoMmoLLHbIX YCTPONCTBAX.

3.  [nsa TagKUKCKOro sisbika 0COOyt0 CIMOXHOCTb NPeACTaBnsieT HEAOCTATOK OTKPbIThIX U KAYECTBEHHbIX
peyeBbIX KOpNycoB, YTo TpebyeT pa3paboTkm COBCTBEHHbLIX HABOPOB AaHHLIX U MOAENEN.
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4. [lepCneKkTMBHbIM HanpaBlieHNEM SIBMSIETCH MHTErpauus pacno3HaBaHUsi peyn ¢ MOOGUITbHLIMU U
o6nayHbIMU cepBUCAMM, YTO MO3BOSUT YNYYLUNTb TOYHOCTb U MacLUTabnpyemMoCTb peLLeHniA.
MepcnekTnBbI pa3BUTUA KpoccnnaTtgopMeHHbIX pelleHUn Ana pacno3HaBaHUA peyn Ha
TaaXXMKCKOM A3blKe
B 6nwxanwme rogbl 0XnaaeTcs 3HauyMTeNnbHOe pa3BMTUE TEXHOMNOMMIN Pacno3HaBaHWs peyn, BKIoYas:
e Co3gaHune 1 paclumpeHne peyeBbIX KOPNyCOB TaAXKUKCKOro A3blKa, YTO NO3BONUT 00yyaTb 6onee TovHble
moaenu[10].
e PaspaboTka rMOpuAHbLIX peLeHUn, COBMELLANLWMX JoKanbHYyl0 00paboTky (ans ObicTpogencTeust) u
obnayHble cepBUCHI (AN MOBbILLEHNS TOYHOCTN).
e [loBblleHNe 3dEKTMBHOCTN paboTbl 3a CYET
TpaHcdopmMepoB 1 moaenen cemerictea Whisper).
e PacwmpeHune BO3MOXHOCTEN KpoccnnaTgopmeHHon pa3paboTku bnarogapst ynyylleHHbIM hpenmBopkamM U
API, nogaepxmBatoLmnm paboTy ¢ HeMpoceTEBLIMM MOAENAMM HA MOBUIbHBIX YCTPONCTBAX.
Peuensenm: Mupsoes C.X. — 0.m.n., npogeccop Kaghedpwt ungpopmamuxy JMa0KUKCKO20 HAUUOHAABHOZ0 YHUBEPCUTEMA.
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YIK:519.25.004.8

MATEMATUYECKUUN METO[ ONUCAHUA HEUPOHHbIX CETEU ANA KNACCUDPUKALIUUN
CBOUCTB TEKCTOB
A.A. Kocumo, H.M. Kyp6oHoB
TamKuKcKni TEXHUIECKH yHUBEpCcUTET MMeHH akagemuka M.C. Ocumu
B naHHO#t cTathe MpecTaBICH METOA KiIacCH(HKAIMK TEKCTOB C HCIIOIb30BaHHEM HEHpPOHHBIX ceTedl. PaccMarpuBaroTcs
HOJXO/B! HAa OCHOBE BCTpamBaHUs cioB (word embeddings) U pasnu4HBIX apXUTEKTyp HelpoceTeil. ONMCHIBAIOTCS MaTeMAaTHYECKHE
OCHOBBI METOJIa, BKIIFOYas IPeoOpPa30BaHUe TEKCTa B BEKTOPHOE IPECTaBICHUE, IPOLECC KIACCH(UKAINN Yepe3 IIOITHOCBI3HEI CIIOH 1
BBIUHCIICHUE BEPOSITHOCTEH KIIAacCOB C IIOMOIIBI0 hyHKIuH softmax. ITpencTaBieHHbI METOM JEMOHCTPHPYET BHICOKYIO aIalTUBHOCTD U
IPUMEHUMOCTb B 33/la4yaX aHAIN3a TOHAJIBHOCTH, TEMaTHYeCKOHW KIacCH(MHKAIMY U IPYruX HAIpPaBICHUIX 00pabOTKH €CTECTBEHHOTO
SI3bIKA.
Knrouesvie cnosa: knaccuguxayus, meKcm, HeUpoH, cembv, GCmpausanus,  softmax, Qyukyus, nomepsa, o6pabomka,
ecmecmeeHHblL.

YCYININ MATEMATUKUN TABCU®DU LUABAKAXOU HEMPOHIN BAPOU TACHU®U XOCUATXOMU
MATHXO
A.A. KocumoB, H.M. Kyp6oHoB

Makonan Ma3Kyp ycyinu TacHH(bH MaTHXOpo 60 uctidoza a3 mabakaxou HEHPOHH MEUIHMXO/ MEKYHa. YCYJIXOH BOPHIKYHHU
kamumaxo (word embeddings) Ba apXuTeKTypau IYHOTYHH IIabakaxoW HEHpOH# Oappacii MellaBaHA. ACOCXOHM yCYIH MaTeMaTHKW, a3
qymiia TaOAWIIK MaTH Ga HAMOSIHIArMH BEKTODH, paBaHAM TacHHU() TaBacCyTH KabaTH Myppa MaidBacT Ba XHCOO KapAaHW SXTUMOJIUATH
cuHpX0 60 nctudona a3 ¢pynkcusu softmax TaBcud xapia mygaaHa. YCynu MEMIHHXOIIYIa MyTOOHKIIABi Ba TaTOMKH OalaHIpO aap
Ba3n(axou TaxJIHIN 9XCOCOT, TACHU(OTH MaB3y#l Ba IUTap COXaXOU KOpKapAX 3a00HU TaOHHA HUIIOH MEIUXA.

Kanuoeosrcaxo: macrnugh, mammu, netipon, wabaxa, embeddings, softmax, ¢ynxcus, managom, xkopkapo, madui.
MATHEMATICAL METHOD OF DESCRIPTION OF NEURAL NETWORKS FOR CLASSIFICATION
OF TEXTS PROPERTIES
A.A. Kosimov, N.M. Kurbonov

This paper presents a method for text classification using neural networks. Word embeddings and various neural network
architectures are considered. The mathematical foundations of the method are described, including the transformation of text into a
vector representation, the classification process through a fully connected layer, and the calculation of class probabilities using softmax
functions.. The presented method demonstrates high adaptability and applicability to sentiment analysis, topic classification, and other
areas of natural language processing.

Keywords: classification, text, neuron, network, embeddings, softmax, function, loss, processing, natural.

BBepgeHue

B coBpemeHHOM Mupe o06bEM TEKCTOBOWM WHOpMauMM MNOCTOSHHO pacTeT, 4TO Aenaet
aBTOMaTuyeckylo obpaboTky TekcToB Bce ©Oonee akTyanbHon 3agaden [1-18]. OgHuM M3 KNOYEBbIX
HanpaeneHW B 3TOM obnactu sBnAseTcd Knaccudukaums TEKCTOB, MO3BOMsOWAs onpegensatb WX
NPUHaANEXHOCTb K ONpeAenéHHbIM KaTeropusiM, Hanpumep, B 3agadyax aHanusa TOHanbHOCTWU, TEMaTUYEeCKOro
MoAEeNMPoBaHNA U OUNbTPaLMN KOHTEHTA.

TpagnMunoHHble MeToAbl Krnaccudukaumn, OCHOBAHHbIE Ha CTaTUCTUYECKOM aHanuse U pyyYyHOM
BblAENEHMN MPU3HAKOB, YacTO OKasblBalOTCA HeAOoCTaToOuMHO 3ddeKTUBHbIMM Mpu paboTe € GonbLIMMM
obbemaMy AaHHbIX U CMOXHOWM TEeKCTOBOW CTPYKTYpoWl. B cBA3n ¢ atum Bce Gosbluee pacnpocTpaHeHue
norny4atT MeToAbl, OCHOBaHHbIE Ha HEWPOHHbIX CETSX.

B cratbe paccmaTpuBaeTcs MeTon KnaccudukaumMm TEeKCTOB, OCHOBAHHbLIN Ha BCTpavBaHWW CIOB B
BEKTOPHOE MpOCTPaHCTBO M 06paboTke X C MOMOLUBbI PasnMyHbIX apXUTEKTYP HENPOHHbIX CeTew.
MpencTtaBneHHbIN NOAXOA MO3BONSET aBTOMaTUYECKM M3BMNeKaTb 3HauYMMble MPU3HAKM TekcTa, obecnedvvBasi
BbICOKYIO TOYHOCTb U aA4anTUBHOCTb MOLENN K pa3nMyHbiM 3ag4advam oOpaboTkn eCTeCTBEHHOTO A3blka.

Ons knaccuduvkaumMm TEKCTOB C MOMOLLBIO HEMPOHHOW CETU Mbl MOXEM WCMOMb30BaTb MOAXOA Ha
ocHoBe BcTpauBaHun cnoB (word embeddings) n mHorocrnomnHon HenpoHHou cetu (MLP). Npegnonoxum,
YTO UMEETCs TEKCT N Heobxoammo knaccuduumupoBaTtb ero B ogHy 13 C kateropun, Hanpumep, "No3nTUBHBIN",
"HeraTuBHbIN", "HEUTPanNbHbINA".

lMycTb 3apaH BXOAHOW TEKCT B CriefyloLlmm Buae:

BxogHow TekcT: T={w,, w,,,..., Wp,,}, TA€ w;, — 3TO CIOBa TEKCTA, @ N — KONMYECTBO CIIOB B TEKCTE.
BcTpamnBaHue CIOB: Kaxpgoe CnoBo w; npegcraBnsieTcs B BMnae BeKTOpa
v; € R? roe d — pa3MepHOCTb NPOCTPaHCTBa BCTpanBaHUsA, R%- NPOCTPAHCTBO BELLECTBEHHbLIX BEKTOPOB.

OTn BekTOpbl 06y4aloTCsi TakKuM 06pa3oMm, YTOObl COXPaHATb CMbICIOBYH OnM30CTb MEXAY CoBaMu:
CoBa C MOXOXMMU 3HAYEHMSAMM pacnonaratTca 6nvke Apyr K Apyry B NPOCTPaHCTBE BCTPaMBaHWS.

OpyruMn cnoBamu, Kaxkgoe CroOBO w; KOOUPYETCS KaK BEKTOp v;, COCTOAWMA M3 d uncen (BeLyeCTBEHHbIX
3Ha4YeHun).

MonynsapHble MeToAbl BCTPaMBaHUS CroB:

Word2Vec (CBOW, Skip-gram)
GloVe (Global Vectors for Word Representation)
FastText (yunTbiBaeT MOPGONOrnio CrioBs)
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BERT embeddings (koHTeKCTyanbHble NpeacTaBneHns Cros)

1. Arperaums BeKTOpHbIX npepctasneHuin: Ob6beanHsem BeKTOpa CrnoB B OAHO NpeAcTaBfeHue
TekcTa (HanpymMep, UCMoMb3ys YCPeAHEHNE UITN PEKYPPEHTHbIE CIon).

2. Knaccudukauma: Ha Bbixoge ceTb NpeackasbiBaeT BEPOSTHOCTb NPUHALANEXHOCTU TEKCTa K KaXaomn
KaTeropumum.
MaTtemaTnyeckoe onucaHuve
BcTtpauBaHue cnos
Kaxgoe crnoBo w; npeobpasyeTcs B BEKTOP C UCMOMNb30BaHNEM Tabnuubl BCTPauBaHUu:

v;=Embedding(w;)
roe
Embedding— ato matpuua E€R!"*?, roe |V| — pasmep cnosapsi, a d paamepHOCTb BCTPaMBaHum.
2. NpeacTasBneHne Tekcta
O6wee npeactaBneHve TekcTa h BbIMNCNSETCS C UCMONb30BaHWEM OOHOW M3 CredyloLmX cTpaTermn:
YcpeaHenue (Bag of Words):

n
h = Zvi
i=0

o 1.PexyppeHTHas cetb (RNN): Kaxxgoe crnoBo nepenaércs yepes pekyppeHTHYI0 SYerky:

h; =RNN (v; h;_4)

Utoroeoe npeacraBlieHne TekcTa:

h=h,

Mocne obpaboTkM BCel nocrnefoBaTenbHOCTM (AOMYCTUM, TEKCT M3 N CrOB) MOCnedHee CKPbITOoe COCTOsHWEe
h,, cogepxuT arpernpoBaHHyto MHdopMaunio 060 BCEM TeKCTe.
e 2.CeBepTtoyHas cetb (CNN):

hi=f(W*v;;411 + b)

roe W — dunbTp, k — paamep okHa, f — HenuHenHas yHkuusa aktuaumm (Hanpumep, RelLU).
o 3.Knaccudwmkaumsa
WToroBoe npeacraeneHne h nepegaércst B NOSHOCBA3HbIN criovi ¢ C BbIxogaMu:

0=W©®h + b©

roe
W©® e RC*d_ geca NOMHOCBSI3HOIO COS,
b©® e RC¢— cmeweHne.
e 4 BeposaTHOCTM KnaccoB
[ns BbluMCNeHns BepOSTHOCTEN ucnonb3yetcs softmax:

P(ClT) — exp(oc)

C
Z_ exp(oi)
j=1

roe
0.— BbIXO[, CETU A1 Kracca C,
C — KONMYecTBO KNaccos.
e 5 .®OyHKUMA noTtepb
Onsa obyyeHnss moaenu Ncnonb3yeTcs KPocc-aHTponunHaa dyHKUUsA notepb:

L=Y¥ 121 yilogP(cIT)

roe
¥Yic — UCTUHHAsa MeTKa knacca ans tekcra T;,
P(c|T;) — npeackasaHHas BEPOATHOCTb.
Mpumep ¢ uncnamm
MycTtb 3apaH TekcT: "lMpumep Tekcta". Crnosapb V cogepxut cnoea "lMpumep”, "tekcta" n ewé [V|-2
cnos. PasmepHocTb BCTpanBaHum d=5.
: 1.BctpauBaHus cnoB: Kaxgoe crnoBo u3 cnosapsi V MMeeT CBOe BEKTOPHOE NPEACTaBNEHNE Venoso €
R
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Hanpumep:
Vipumep =[0.1,0.2,0.3,0.4,0.5]

Vyexera= [0.5,0.4,0.3,0.2,0.1]

2.YcpenHéHHoe npepctaBneHue: OauH 13 cnocoboB NpeacTaBUTb BECb TEKCT Kak OAWH BEKTOp —
yCpeaHUTb BEKTOPbLI CIOB:
_ VinIMep+VTeKCTa
h=—=22

MocunTaem NO3INEMEHTHO:
[0.1,0.2,0.3,0.4,0.5]+[0.5,0.4,0.3,0.2,0.1]
2

h=

h= 7["'6'“'6"’;'“'6""6] =[0.3,0.3,0.3,0.3,0.3]

3.MonHocBA3HbIN cnow: [ycTb Beca U CMeLLeHs:

w©o —

0.1 0.2 0.3 0.4 0.5] BO=[p®M p@], i=12

0.5 0.4 0.3 0.2 0.1
BbixogHoe npeacraesneHne O cumTaeTcs no opmyrne:

0 =w®h+p®

Torga
03%x01+4+03%x02+03%03+03%04+0.3%0.5+0.1

—WOh+p© =
O=wTh+b 03%05+0.3%04403%03+03%0.2+0.3%0.1+0.2

MNocuntaem ux:
1.0nsa nepBoro komnoHeHTa Og:
0;=03%01+4+03%02+03%03+03%04+0.3%0.54+0.1=0.55

2.4Ansa BTOpPOro KOMMNoOHeHTbl O,:
0,=03%054+03%04+03%03+03%02+0.3%0.1+0.2=0.65

Takum o6pa30M, nony4yaem:
0=[0.55, 0.65]

Takum obpaszom, war «lponyck Yepes3 NONTHOCBA3HbIN CroV» SIBMSIETCS KMNOYEBbIM 3Tanom, Ha KOTOPOM
YCPeOHEHHOE nNpefcTaBrneHne TekcTa npeobpa3yeTcsd B NMOrMTbl — YMCIOBbIE 3HAYEHUs, OTpaxailime
CTeneHb COOTBETCTBUSI TEKCTa KaXZOMY M3 BO3MOXHbIX KNaccoB. JTO MNO3BOMSET MOAENW MPUHUMATb
OKOHYaTEeNbHOE peLleHne 0 Knaccudmkauum TekcTa.

4.Softmax: lNpeackasaHHble BepOSATHOCTU Knaccos: [locrie nonyyYyeHus NOrmtoB U3 MONHOCBSA3HOIO
cnosi, NpuMeHsieTcst PyHKUMs softmax, koTopasa npeobpasyeT 3TM 3HAYEHMSI B BEPOSATHOCTU. DTO MO3BONSAET
WHTEepNpeTUpOBaTb BbIXO4 MOAENM KaK BEPOATHOCTHOE pacnpeneneHne no Knaccam.

MMycTb 01 M 0, — NOMUTLI (BbIXOAb!I MOMHOCBA3HONO Crosi) ANsi KNacCoB ¢, U ¢, COOTBETCTBEHHO. Toraa
BEPOATHOCTU KMNacCcoB BbIYUCNATCA MO CnegyroLwmum opmynam:

___ewln = o)
Ple1) = e’ €2 = apiorrexpion)’

roe
exp(-) — sKcnoHeHIMa bHast GYHKIMs (OCHOBaHHE e),

P(c1) u P(c,) — BEpOSATHOCTH NPUHA/IJIEKHOCTH K COOTBETCTBYIOIUM KJIaccaM.

MNogcTaBMM 3HAYEHUS:
0.65

90'5 e
P(c1)= 205515065 P(cz) = 2055, 065
nveem
e’ ~1.733, €% ~1.915

1.733
1.733+1.915

~0.475, P(c;) = —22 _ ~0.525

P(cd) = 1.733+1.915

WTak, BEpOoATHOCTb Knacca ¢, 4yTb BbIlLE, YEM Y C;.
lMocne nonyvyeHus npeackasaHHbIX BeposiTHocTen P(cq) n P(c,), criedyoLwmMn war 3aBUCUT OT KOHTEKCTa
(Hanpumep, obyyeHus unu npenckasanus). Paccmotpum oba cnyyas:
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1. Ecnu Haxogumcs Ha 3Tane ob6y4vyeHus

Bbluncnsem yHKUMIO noTepb (KPOCC-3HTPOMMIO) M OBHOBMsieM MapamMeTpbl MOLENM C MOMOLLbIO
rpagueHTHOro cnycka.

Bbluncnenue gyHKumMmn notepb

[onyctum, ncTMHHaA MeTka ans gaHHoro npumepa y=(1,0), To eCTb TEKCT OTHOCUTCS K Knaccy c¢q. Toraa
dyHKUUA NOTEPb (KPOCC-3HTPOMNUS) paBHa:

L =—(y4log P(cq) + y;log P(c;) )
MoacTaBnas 3HAYEHUs, UMEeM:
L = —(1-10g(0.475)+0-log(0.525)) = —(—0.744) = 0.744

OGHoBNeHune napameTpoB Moaenu
BbluncnsioTca rpagmMeHTbl yHKLMW NoTepb no napameTpam mogenu (secam W@ n cmewennam b(©.
MNprvMeHsieTCs anropuTM ONTUMM3aUMKU — FPaAVMEHTHbIN CMyCcK unu ero moaudukaummn (Hanpumep, Adam,
RMSProp).
MapameTpbl KOPPEKTUPYIOTCS Tak, YTOObI MUHUMU3UPOBaTb PYHKLMIO NOTEPb.
OTOT Npouecc NoBTOpsieTCH Arnsi BCeX MpumMepoB B obyyaroem Habope AaHHbIX.
2. Ecnn Mbl HaxoguMcA Ha 3Tane npeackasaHus
e Mogenb Bbl4MCnSAET BEPOATHOCTM KNacCoB HA OCHOBE BXOAHOTO TEKCTa.
¢ BbibmpaeTcs knacc ¢ HamborbLue BEPOSTHOCTbIO:

P(c,) = 0.475, P(c,) =0.525

Tak kak P(c,) > P(c;) , MOgenb OTHOCUT TEKCT K KNaccy ¢,.

B paHHOM cTatbe Obin paccMOTPEH Noaxod K Knaccudukaumm TEKCTOB, OCHOBAHHbIA Ha BCTpavBaHUK
CrNoB B BEKTOPHOE MPOCTPAHCTBO M UX nocrneayowen obpaboTke HeMpOHHbIMK ceTamu. [NpeobpasoBaHue cros
B BEKTOpbl MO3BOMSET COXPaHWTb CeMaHTMYeckyl uHdopmauutio. Takonm nogxod nossonseT 3PPEeKTUBHO
aHanuampoBaTb TEKCTbI U ONPeAensaTb NX NPUHAANEXHOCTb K onpeaenéHHbIM KaTeropusim.

PaccMOTpeHHbIN MeToa AEMOHCTPUPYET BbICOKYD MMOBKOCTb M NMPUMEHUMOCTb B Pas3fnnyHbIX 3agadvax
06paboTkM eCcTeCTBEHHOro $3blka, BKMIOYAA aHanM3 TOHANbHOCTW, TemaTUYEeCKYl KrhacCudukauuio K
dunbTpaumio koHTeHTa. Wcnonb3oBaHue softmax-dbyHKUMM ONS  NonyyYyeHuss BEPOSTHOCTEW UM KpocC-
SHTPOMNUINHON PyHKUMKN NOTepb AnA obyyYeHus Mogenu AenaeT Npouecc knaccuukaumm MHTepnpeTnpyembiM 1
3(pPEeKTMBHO HacTpanBaembIM.

lMoka3aHHbIN YNCMIOBOM MpUMep WUNMCTpupyeT paboTy Mogenu Ha MpakTuke W MOATBepXaaeT eé
CNOCOBHOCTL pasnuyaTh KMNacCbl Ha OCHOBE CMbICIOBOrO codepXaHusa TekcTa. Takum obpasom, mogxod Ha
OCHOBE BCTPavBaHWi CNOB M HEMpPOHHbIX CeTel MpeacTaBnsieT COOOM MOLLHbIA MHCTPYMEHT ANns aHanvsa

TEeKCTOBbIX AAaHHbIX, CcnocobHbIN obecneunTb BbICOKYIO TOYHOCTb M afanTUBHOCTb B pealibHbIX NPUIIOXEHNAX.
Peyensenm: Caudos b.b. — K,m.n., IV umenu akademuxg M.C. OcumiL.
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YAK 81°322::811.222.8::519.25

TAXUAU ANTTOPUTMU XYNNOCABAPOPY BAPOU MOOENXO (AMCUITAXO) OMaU BA
TAPTUBU OYPYCT OBAPOAHU YYMIIAU COOAU TOYUKUN XAHTOMU HABULLUTU HOOYPYCT
A.A. Kocumos, C.M. LLlamcoB
JloHumroxu TeXHUKUH TOoYUKHCTOH 6a HoMHu akafgeMuk M.C.Ocumii

Jlap Makona Machallal aMCHJIACO3UH KOMITIOTEPUH KOIa0XOU MabMyNIH YyMmjad COIad TOYMKA Ba TaXUsH aJTOPUTMH HCIOX
Oappacit Merapan. Xanapu acoci Taxus Ba TATOMKH MOJEIXOH (aMCHiiaxo) 6apou HaMOSHIIAT# Ba TAIIXHUCH COXTOPH YyMJIaXOH COMIJA
MC6OI_H3I[, KU Jap OHXO XaTOruxou l"paMMaTI/IKFI Ba TapTI/I6I/I KaJlIuMaxo By4Yyad Aopani. )Iap aCcoCy MH MOJCIXO aJIlTOPUTMHU HCIIOX TaXUs
mynaa, Ki UMKOH MEIuXalg TapTI/IGI/I AYPYCTU BOXKAXOpO Jap 4YymMmJiaxou coaaan TO‘{I/IKﬁ aBTOMAaTi Ba JaKUK 6ap1<ap0p HaMosa. n
TaJKUKOT Oapou pyman 6apHOMaxou KopKapay 3a00HH TaOHil Ba OMY3UIIH MOIIUHA Jap 3a00HN TOYMKI aXaMUSTH KaJIOH J0pa.

Kanuoeosrcaxo: amcunacosii, Konabxou MavMynu yymid, yyMaau cood, UCIOXU SPAMMAMUKIL, ANeOpUMM, 3A00HU MOYUKI,
KopKapou 3a00Hu Mabuil.

PA3PABOTKA AIICOPUTMA CYMMAPU3ALIUM ANA MOLENEN, CBA3AHHbIX C
NPABUJIbHOWU NOCJIEAOBATEJNIbHOCTBLIO CJ1OB B MPOCTOM TAOXUKCKOM
NPEOJIOXKEHWU NMPU HEMNPABUJIIbHOM HAMMUCAHUN

A.A. Kocumos, C.M. LLlamcoB

B craree paccmarpuBaercs mpoOiieMa KOMIBIOTEPHOTO MOJEIHPOBAHUS PACHPOCTPAaHEHHBIX IIAOIOHOB MPOCTOTO
MIPEIIOKEHHST TaIPKUKCKOTO SI3bIKa W Pa3pabOTKU alropuTMa UX ucmpasieHus. OCHOBHAs LENb - CO3JaHWE M BHEAPCHHE MOAenel
(aMcmIT), TPEACTABIAIOIINX CTPYKTYPY MPOCTHIX MNPEIIOKEHHH C Y4ETOM THIMYHBIX TPaMMAaTHYECKHX OIIMOOK H HEMpPaBHIHHOTO
nopsaka CJoB. Ha OCHOBC JOTHX MO}Ieﬂeﬁ pa3pa60TaH AJITOPUTM  UCIIPABJIICHUA, KOTOpBIﬁ IIO3BOJSICT ABTOMAaTHYCCKH U TOYHO
BOCCTaHaBJIMBATh HpaBI/IJ'ILHHﬁ NOPAAOK CJIOB B IMPOCTHIX NPEIAJIOKCHUAX TAPKUKCKOTO S3bIKA. HCCJ‘IeZ[OBaHI/Ie HUMECT BAXKHOC 3HAYCHHC
JUIA pa3BUTUSA [IPOrpaMm 06pa60TKI/I C€CTCCTBCHHOI'O A3bIKa U MAIIIMHHOTO 06y'-IeHI/IH B TAIPDKUKCKOM A3BIKE.

Knruesvie cnosa: mooenuposanue, pacnpocmpanéntvle uabionbl pedsiodceHull, nPocmoe nPedsioNceHue, spamMmamuieckoe
ucnpaejiieHue, ajicopumm, ma()ofcukczcuzi A3BIK, 06pa60mka ecmecmeeHrHHO20 A3blKda.

DEVELOPMENT OF A SUMMATION ALGORITHM FOR MODELS RELATED TO THE CORRECT
SEQUENCE OF WORDS IN A SIMPLE TAJIK SENTENCE WITH INCORRECT SPELLING

A.A. Kosimov, S.M. Shamsov

The article discusses the problem of computer modeling of common patterns of a simple sentence in the Tajik language and the
development of an algorithm for correcting them. The main goal is to create and implement models (amsil) representing the structure of
simple sentences, taking into account typical grammatical errors and incorrect word order. Based on these models, a correction algorithm
has been developed that allows you to automatically and accurately restore the correct word order in simple sentences of the Tajik
language. The research is important for the development of natural language processing and machine learning programs in the Tajik
language.

Keywords: modeling, common sentence patterns, simple sentence, grammatical correction, algorithm, Tajik language, natural
language processing.

3aboHn ToYyukin 60 COXTOp Ba KOMAaxou Mypakkabu rpaMmaTukii Ba CMHTakcuci papk mekyHaa.[5] Oap
3a00HLIMHOCKUM XMCOO Ba OMY3MLUN MOLUMHIA Taxmusim MOLENXOW Oakuku YymnabaHgi myxmym act. A3 yymna,
amMmcunacosin € Moaenco3nm Konadxom MabMynuM Yymnaxo MMKOH Meauxad, KM COXTOPU YMyMUU Yymnaxo Aap
GapHomau kopkapam maTH 6a TaBpy Myaccup haxMmaa Ba XaTormxo Ucrox wasaHz. [6]

,El,ap MaKkoJia paBuULLXO Ba alirfopuTtMxowu amMcunacosin Ba WUCNoxu YymMmiiaxon cogan MabMynnu TOYMUKI
neLwHuxoa Merapfand. AMcuna (Mogern) ik HaBbM LaknyM HamyHaBUW rpaMMaTUKin € CMHTaKcucin Mebollag, ku
COXTOPU MabMynn Yymnaxopo udgoaa mMekyHas. [dap 3aboHM TOYMKA, Yymnaxoum coa acocaH JOpou ab3oxou
navpaB — mMybtoo, xabap, MyansiHkyHaHAda, NypkyHaHga Ba xon mebowaHa. [6] MyaisH kapgaHu gypyctum
YonrmpLuaBsmMmn MH ab30X0 Aap Yyymna 6apou Taxunm rpammMaTrKiA Ba UCITOXM XaTorMxo MyxmMm acT. [7]

Bapou mogencosum Konabxon MabMynuu Yymnaxo gy paBuLLM acoci nctudoga mMellaBaHa;

KonpabyHén - nctmdgopam komaaxom rpaMmMaThkii Ba CUHTaKCUCA 6apon coxTaHn Konabxo;
OMy3ULLIM MOLLUHIA - ncTndogam MOAENXon omyauwwin 6apomn 34on Ba TakMUI AogaHn Kkonabxo.
XaMUyyHVH paBULLIM OMEXTA, K1 Xap Oy PaBULLPO MYTTaxua MeKyHa, HaTuyaxoun bextap meguxaa.
Taxvmm anropuTMmn UCnox:

AnropuTmu newHnMxoAawyaa YyHMH KagaMmxopo aap 6ap mervpaag:

e Kabynu yymnau Bypyai (MaTtHu HOQYpycCT);

e Taxnmnu mopdosorin Ba CMHTaKcUci Gapoun MyaisiH KapaaHu ab3oXo;
o MyansH kapaaHu xatomxoun TapTubn Boxaxo Ba rpaMMaTuKii;

e Bapkapop kapdaHu TapTMbu AypycTin BoXaxo Aap acocu amMcunaxo;

e CaHyMLLIM HaTMYya Ba NELUHUXOAM MATHWU UCHoXLLYAa.

BbapHoman Taxuswypa pap myxutu Python 60 mnctudogam kutobxoHaxon kopkapawm 3aboHu Tabwuii
(macanaH, spaCy, NLTK,Tkinter) coxta wynaact. Mogenxoun kovaabyHén 60 anropyutMxon oMy3vLIN MOLLMHIA
AK40 uctudpoga MellaBaH, kv Aakvkum ucroxpo 6anaHg mebapgopaHa.

BapHoMa Jopon MeHoxoun 3epuH meboluag, ku xap sike Basndaxoun Myluaxxacpo 6apou kopkapan maTH
Ba NOOPaKyHUM nyfat TabMUH MEeKyHaHO:

Taxnmm MaTH: WMMKOHUATK Taxnunm FpaMMaTVIKI;I Ba CUHTAKCUCH, Mya|7|;|H KapaaHun XaTouxo Ba
newHnxoan BapnaHTXon NCnox.
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MpopakyHuu nyrat: Myovpustu nyraTxoum rpammatvkii 60 4yaokyHin ©a kaTeropusixom Mybtago,
MyansiHKyHaHAa, nypKyHaHAa, xon Ba xabap.

Omop: Xucobotn davonuatn nctudogabapaHaa 60 wmkactn BakT (py3oHa, xadtavHa, MOXOHa Ba
COJSIoHa).

TaH3umoT: MypaTtTabcosunmn napameTpxon 6apHoma 6apou 6exrap kapaaHy paBaHOX0oM Taxnun.

MabnymoT: MabnyMOTU TEXHUKIA Ba UTTUNOOT Bapoun uctndonabapanaa.

Bapon Taxnunu 4yymnaxoum copgaum TOYMKA, KM XaHTOMWM HaBUWTKM MaTH, Bab3aH BakT 4yymmnapo 60
TapTubu HoaypycT MeHaBucaHa. ba Mo no3nm meosaa, ku yymnapo 60 TapTnbu oypyct opem.

0 ¢ sumiasoz — o P
1| Jumiasoz 3aboH:ftg -
7 AMCUNAco3un (MOENPOHIIM) KOMMKOTEPUN KOMaGXou MabMymnv YyMIau cofan TOYMKIA Massyb: light B

I

Taxanam MaTH HopaKyHHH JIVFAT Omop Tar3EMOT Mab.aymor

MaTHW TaxnuniaBaHgapo BOpu, KyHes:

Mucapwu rapgaHwax 603ukyHoH a3 makTab meomag. Mogap 6a nucapu xyg udTtuxop mekapg. Mucap 6o *
Xapoxu nagapall 6a xe3yMuuHi padTaHa.

Mapgap kuTobpo ©o avKkaT Aap xoHa MexoHad. Kygak 6oaunyapo ©o wask gap 6of 603ii kapg. Myannum
caBonxopo 00 AuKKaT Aap cuHdg wapx goA. JyxtapoH nubocxopo 60 aXTUET Aap YeBOH rysowTana. 3uHgard dap
axXTUET boap kapg. Nucap kuTobpo 6o wask gap kuTobxoHa xoH4. Moaap xypokpo 60 MyxabbaTt aap oLxoHa NyxT.
LWorupg Basugaxopo 60 MacbynusAT Aap XOHa UYpo kapa.

pevan Taxun: [ Taxaunm rpaMMaThki -]

[Coxrop | [ Taxwak |[ Toma || Boprpn | [ Otmomms |

/ Pacmu 1 — Bopuo kapoanu mammu

Hap xonatu 3ep kapgaHu Tyrman “CoxTop” YyHWH paB3aHa Navao MellaBaf, KM a3 YyHUH KUCMaTxo
nbpat acT, ku gap pacmu 2. avaa meluasag:

@ coxropoanan - o ¢

Capxar 1:
Mucapu rapaaHwax 603MKYHOH a3 makTat meomag,. 20 10 40 o0&~
Mopap 6a nucapu xy upTUXop MeKkapg,. 6] 30 100 o4
Mucap 60 xapoxn nagapaw 6a xesyMYnHRA padTanHg. 1200 601 30 08
Capxar 2:
Mapap knToGpe 6o AWkKaT Aap XoHa MexoHag. 30 10 20 o&A
Kynak 6osnuapo 60 wask Aap 6of 603k kapa. 10 20 40 o0&
Myannum caeonxopo 60 AWKKaT Aap cuHd Wwapx goa. 30 10 20 oA
AOyxTapoH NUBocxopo 60 axXTUET Aap YeBOH rysoluTaHa. 120 30 10 083
3unparin fap axTneT Gosaa kapa. 1200 6 300 0o
Mucap knTo6po 6o waek Aap KMToGxoHa xoHA. 10 20 50 088
Rl mAm vOmArmA S AT mam Ay AL F 4n M 2 4 AR~
Dopmar: |.txt -] [Mewmasomu| [ Hosganan | [ eaor | [ raxpup | [ cowunu | [ Gapowan |

Pacmu 2 — Coxmanu myemau “Coxmop”

lap paB3aHa gvpa MelwaBaj MaTHu gopawyfdapo 6a capxatxo YyAo MekyHad. Xap sk capxaT gopou
MUKOOPKU Yymraxo mebowan Ba gap 6apu poctm xap sk yymna a3 1 1o 3 konabwv Ha3guk meosq. Konabu O
Gapou 6a Tapan mykapapi (Liaknu newwunHa) osapaaHm Yymna mebwag. AvHe:

Capxart 1:
Mucapu rapgaHwax 603nKYHOH as makTat meomag,. 20 10 40 oA
Moaap 6a nucapu xya UhTUXOp MeKkapa. 6 30 100
Mucap 6o xapoxu Nagapall 6a xeayMuuHi pacpTaHg. 12 60 300 0@

Pacmu 3 — Konabxou nazoux 6a yymia

XaHromm MHTMXO06W BapmaHTM Jofallyda HULWOHaM Mylakpo 6a Gonosiw oaBapga MHTMXOO KyHeM,
OHrox BapuaHT 60 Hamyau konab nango merapgag.

@ coxropsanan T

Capxart 1:
Mucapu rapaaHwax 603MKYHOH asz MakTat Meoman. 200 100 40 0§84
2:Konabu mabHoaop
Mopap 6a nuvcapu xya WgpTUxop Mekapa. 6 [ MMy(X.nx) - (vl
my6Tago,
Mucap 6o xapoxu Nnagapall 6a Xe3yMUYnHA padTang,. 12 [|MyaisHkyHanAa, xon,

nypkyHaHaa, xaéap.

Pacmu 4 — Humuxobu eapuanm éa Hamouwu Koiao

69



[Tonurexunuecknii BeCTHUK. Cepust Unremnext. ManoBamu. MuBectuium. Ne 3 (71) 2025

[ap BaKTK MHTUXOOM BapMaHTXO Aap NMOEHM paB3aHa 6- TO Tyrma, kM xap sk TyrmMma Basudau
Xyopo BobacTta 6a 6a Ttaptubagapouun yymna mebowag. [dap BakTM MHTUXOOM BapuHTXO Gapou 6Ga TapTubu
OYypYCT oBapAaHu Yyymrna gap oxup Tyrmam “CaHym’- po naxil MeKyHeM.

CDopmaT: ‘l’lemnauonm‘ ‘ Honyaitan ‘ ‘ calt ‘ ‘ TaXpup | ‘ canm‘ Gapomam ‘

Pacmu 5 — Tyamaxo 6apou uypou sazughaxou maxcyc ouou yymaaxou uHmMuxoouyoa

Baban naxwm Tyrmam “Canym” yymnaxou nHtuxobkapgawyna 6o taptub myanaH meosq. Jap xonatu
6a TapTnb oBapgaHu yymnaxo, arap 6ab3e Yyymnapo kame Taxpup kapgaH xoxem 6apov gypycTtap LwyaaHu
MabHOM Yyymna a3 Tyrmam “Taxpup” uctucdona mekyHem. [lap 3epu Tyrmam “Taxpup” paB3aHa 6apow Taxpupu
Yyymnaxo mebolwag. XaHromu naxwiv uH TyrMma aBBarn paB3aHa capxaTxopo UHTMX00 MeKyHaa.

i

Capxar 1:
Mucapw rapaaHiiax 603MKyHOH a3 MakTab MeoMaa. 20 10 40 0¥
# BuiBepure absay - [m] >
Moaap 6a nucapu xya ndTuxop Mekapg, 60 30 100 o4

CapxaTpo UHTUX0O KyHepn

Mucap 60 xapoxu nagapal 6a xe3ymuu 120 60 30 04

Capxar 2:
Mapap KMToBpo 60 AUKKAT Aap XoHa M Capxar 4 30 10 20 o0&
Kyaak 6osuuapo 60 WaekK gap 6of 6030 ‘.—..,,:.K l [omem 10 20 40 0
Myannum casonxopo 60 AMKKaT Aap CUHMD Lapx Aoa. 30 100 20 o0&
OyxTapoH nubocxopo 60 IXTUET Aap YEBOH ry3oLuTaHg,. 120 30 10 044
3unpgarii pap aXTUET 6oaa Kapa. 120 60 30 o4
Mucap kuToBpo 60 LWaBK Aap KUTOBXOHA XOHA. 10 20 50 o0&
LY PN T Em i msmaEE A mAm AL AL LA ER sl ml ~ o a N = N
wopmar: [xt | [Femmmsons] [ ot ] [ mor ] [ mwxons ] [ emwom ] [ owean ]

Pacmu 6 —Hnmuxobu eapuanm

XaHromyn  uMHTMX06mM “Capxat’-um Aunxox pasaHa Gapou Taxpupu 4ymnaxo anoxuga Gapou xap sk
capxat nango Merapgag. [lap vH paB3aHa MeTaBOHEeM Kanumaxoe, KM MasMyHu 4yymnapo AypycT MeKyHap,
BOpWUA HaAMOEM.

[

Capxar 1:
Mucapu rapaaHLIax B¢ ¢ tesmpossme ssuus 1 - o X 20 10 40 o4
1 NMucapn [ELBERINENYO031IKYHOH a3 MakTab meomap .
Mogap 6a nucapu xyA , Monap 62 9o xya uchTHXop Mekapn , 60 30 100 0@
Mucap 6o xapoxu nag| 3 MMucap 60 xapoxy nagapal 6a xesyMuuHi pacdtaHg . < 120 60 30 04
Capxar 2:
MNagap kuTo6po 6o oy 30 10 20 04
Kyaak 6oanuapo 60 L 10 20 40 04
Myannum caeonxopo 30 10 20 oA
[lyxTapoH nuGocxopo 120 30 10 0o
3uHAarA aap axXTMET 120 60 30 044
Mucap kuto6po 6o wa 10 20 50 0@
AMarmam wilmaisaa Ba s alBRE AT Al AL ATIA P e AN M L Bl Aa M N ra e
dopmar: ‘,txt ‘ [Dermmasion| [ Honyaitan | [ eabr | [ waxpup | [ camumx | [ 6apownz |

Pacmu 7 — Mauodon bapou maxpupu mammu
BakTe kn xaMyH KOpXopo aH4yoM goaem, 6abaaH arap Aap MaTH kanMmanm HaB 6owag, 6apHoma
00 paHru cypx uwopart MekyHaa. /IH MmabHOU OHPO Jopag, KM XaMuH Kanuma gap nyratm (6asau kanuma) By4ya
Hapopap. bapon myasaiiH kKapaaHu xaMuH ryHa kanumaxo gap 3epu Tyrmauv “HomyansaH” qounrup wypaact. WH
paB3aHa acocaH 6a gy kMcm 4yao melwlasag;
- Pynxar;
- MarH;
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Capxal; 42
Muci — 40 o0&
LUL=T: Rr— 100 042
e \ 30 o0&
Capxi
Nag, 20 o4
Kia: 40 o0@&#
Mya 20 o4
Oy 10 06A
3Kk 30 oA
Muci === 50 o@
RAanam wiinAavma Fa sauvaffar nam Aivsuans e a0 M 2 M 4 M nra e
dopmaT: Xt [Memnasoen| [ Henation | [ s | [ saxpup | [ comwimm | [ Sapounaa |

Pacmu 8 — Kanumaxou nomyauian

WH paB3aHa acocaH Bapoun MmyaWsiH KapgaHu kanumaxoe, ku gap nyrat (MaHbam mMabnymOoT) HecTaHg,
Aap 6aHam pymxaT HMWOH goda mewasad. bapoun 6a mawgoHu acocih omagaH Tyrmau “GaprawTt’-po 3ep
MEKYHEM.

Kucmatu sikymaw “®opmat” - a3 MHTUxobu Hamyaxom cabTtun dann 60 dpopmaTxomn ryHoryH a3 kabunm
docx, pdf, rtf, txt:

Pacmu 9 — @opmamu gaiin
Arap xamau 4ymnaxopo Bobacta a3 konabxo 6a Taptub gapopem, OHrox xatmaH 603 6a Gangu
“Konabxo” Haszap kyHeM. [lap uH paB3aHau “Konabxo” pynxatu konabxon mabHogop MaB4yyq act. Konab umnct?
AvHe 4yymna a3 ab3oxou nampas ubopat acT. Bobacta 6a uH uHxo Bapoun gypyctu kapgaHu 4yymnapo 60 uH
konab uctudoaa MeKyHeM.

AB7 ¥ Wasnomo - [=] >

rn| |1:Kona6wu mabvHogop (MMMyXX) - my6Tago, nypKyHaHaa,
MyalfaHKyHaHga, xon, xatap.

2:Kona6u mabHogop MMy(X,MX) - my6Tano, MmyaaHKyHaHaa, xon,
nypkyHaHga, xaGap.

3:MyaiaHkyHaHga + My6&Tano + MypkyHanga + Xon + Xa6Gap.
4:Xon + My6Tago + MyahaHkyHaHga + lNypkyHanaa + Xabap.
AG: 5:MyanaHkyHaHaa + Xon + MySTtago + lNypkyHaHaa + XabGap.
6:MyBTano + lNypkyHaHaa + XatGap.

7. MyBTano + Xabap + Xon + MyaWaHKyHaHaa.

8:Myb6Tano + Xon + MyahaHkyHaHga + Xabtap.

9:Myb6Tano + MyalaHkyHaHaa + MyG6Tago + Xatap.
10:MyB6Tano + Xatap.

11:Xon + MyS&Tago + Xabap.

12:My6Tano + XaGap + Xon + MyahaHkyHaHoa + Xatap.

|

W D g2 A 3

Mucap knToGpo 60 wWaBK Aap KMToGXxoHa XoHA.

RAmmam wihmaisme Me aawAREAT mAm ALY AL A T

Popmart: |.txt | [Meninggronm| [ Hosgasan | [ casr | [ raxpup | [ camwns | [ Gaposaa

Pacmu 10— abxou mavrooopu ucmugooawasanoa

dakaT gap MH paB3aHa Kornabxou MabHoOoop omagaacT. AbHe 12-To mebowaa. Bapou uin 6aniHu
akgurap anomaTtn “+” gopag, 6apov OH KM ab3ou navipaB nan gap naw meosin. VIHYyHWH gap paBasaHu
coxTopbaHain 6aHan dyHkcuse TapTnb aoda wypaacT, kn 6a BocuTam 3ep Kap4aHu TyrMan pocTy MyLlak namgo
merapgag. Makcagm acocum TapTmb gofaHuM WH paB3aHa, KM fK kMcmatv uH 6apHoma maHcyb meboliag,
DYHKCHUAXON Myxumpo H6a aH4oM MepacoHad. AbHe Gapou 6a TaBpyu aBTOMaTil paBoHa KapgaHu mMabriymoT ba
MaHbaun kanumaxo mebowapn. Arap gypycrap rydra rysapem, aBTOMaTUKyHOHUM 406ayo ry3opum Kanmmaxo
Aap MaHban mabnymoT mebowag. dap pacmu 11 Hamyaou paB3aHa oBapAa LwygaacT.
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Hycxaﬁap,qopu
Bopug kapgaH
bypuaax

bekop KapaaH
Takpop KapgaH

Xamau TeKCTPO UHTUX0O KyHed

TabuH KaTeropua

Pacmu 11 — Konabxou mavrnooopu ucmughooawiaganoa

Xono 6a TaBpu mydacan omam xap sk 6aHam nH passaHa nyppa guaa mebapoem:
- Hycxabapgopi (konupoBaTth), sbHe 6apon Annxox Kucmatu pparmeHTpo nHTMxob kapaa, Tyrmam 4anu MyLupo
3ep MeKkyHeM, oHrox, pymxatn “Hycxabapgopin” kywoga Mellasaf, XaHroMU MHTUX0OW vH BaHg, annakanm vH
KMCMaTpo Aap xoTupaall Mermpag Ba gap Yyov nosnmin 6ypaa merysopag.

Mykappus: Corues O.K, — 0.u.m., domcenm, myoupu Kagedpau bapnomacosii 6a HU3OMXOU 3eXHUU DOHUULZON 1L
baimarmuraruu caéxii 6a coXuOKopuu JIoY uKucmo.
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UKTHUCOJ BA UTOPAKYHUU XOYATUU XAJIK - DKOHOMMKA
U YIIPABJIEHME HAPOJHBIM XO3SIlICTBOM - ECONOMICS

AND MANAGEMENT OF THE NATIONAL ECONOMY
VJIK 330.15, 332.144

TATBUK BA ICTUD®OOAN TAMCUNAU ONTUMU3IATCUOHUUN BAUHUMUHTAKABUU
BAWMHUCOXABW OAP OABIATXOU MUHTAKAM OCUEN MAPKA3N
'M.W. CappupavHos, M.M. CagpnaovHoB
1AKaILCMI/I$II/I MWLIUA WIMXOUA TOYUKUCTOH

2,Z[OHI/IHJFOXI/I TexHukuu ToyukuctoH 0a Homu akagemMuk M.C. Ocumii

Jlap Makona yan6axou Ha3apHsBA Ba aMaJiK TaMCUJIad ONTHUMHU3aTCHOHUM OalHUMUHTAaKaBUU OaifHHCOXaBit 0apoH JaBIaTXOH
MuHTakau Ocuén Mapkasii, nem a3 xama, 6apor UKTHCOOuETH Yymxypru TOYUKUCTOH MaBpUIM TaAKUK Kapop IoAa IrynaaHn. Jukkaru
acocii 6axpH OIIKOp HAMYJaHU HAaTU4axou pywau (abonusTd HKTHCOAWH HaBiaTxon MOM Ba COXTOpH HKTHCOOHU HCTEXCOJIOTH
CyOBEKTXOH JIOXHAA, KU Jap XyAyIu IaBiarxo (aboinsAT MEHaMOSHI, paBOHA rapaumaact. Jlap makona Kaiin Merapiaz, Ki TaMCHIIan
ONTHMH3aTCHOHNN OalHMMHHTaKaBuM OaitHucoxasii (TOBB) mHBHKOCTapy 3apHOXOM Xapo4qoTH MO Oyrna, poOMTaxOM MKTHUCOIUH
MHHTaKaXx0H JOXWIN SIK JIaBiaT, &€ MH KU POOMTaXOW HMKTHUCOIWH JABIaTXOpO Jap acocH MCTHU(OIan Baced TEXHOJIOTHSIXO 00 dymo
HaMyJIaHU COXaXOW HCTEXCOJOTH MO HHIIOH MEOWXan Ba Xap sK 3apHOM XapodoTH MOIIA XapodoTH MaxCYIOTH SIK COXaW
HCTEXCONNPO 0apoM HCTEXCOJ HAMYOAaHU SK BOXUAM MaxXCYJIOTH COXaW IWTap HUIIOH J07a, JAap MH acoc ajJoKaMaHAWW OallHH 1y Ba
3u€Na COXapo HUILIOH MEIUXa.

Kanumaxou kanuoi: Uxmucoouému munmaxa, oasnamxou munmaxau Ocuéu Mapxasi, Yymxypuu Toyuxucmon, mamcunau
ONMUMUZAMCUOHUU  OAUHUMUHMAKABUYU OAUHUCOXAGI, MABO3YHU OAUHUCOXABH, YAOBANU MAKCUMOM-UCMEXCON, 3apubu Xapoyomu
MOOOil, UCMEbMOLOMU MODALIHIL, UCMEBMONOMU HUXOH, COOUPOM, B0PUOOMI.

NMPUMEHEHME N UCMONb30BAHME ONTUMU3ALIMOHHBIX MEXPEIMOHAJIbHbIX
MEXOTPACIEBbIX MOOENEN B CTPAHAX LUEHTPAJTbHO-ASUATCKOIO PEFTMOHA
M.U. CagpupanHos, M.M. CagpuaanHoB

B craree mccnenyroTcs TeOpeTHUECKHE M IPAKTHYECKHE aCHEeKThl ONTHMU3ALMOHHOW MEXPETHOHAIBHOH MeXOTpaciIeBon
Mozenu Uil cTpaH LleHTpaibHO-A3HaTCKOrO perroHa, B IEPBYIO Ouepenb, ISl 3KOHOMUKH PecmyOmukm TamkukucraH. OCHOBHOM
aKIeHT HAIpaBICH HA BBUBICHUS pE3YJIbTaTOB SKOHOMUYECKOHW JesTelbHOCTH B crpaHax L[AP um skoHOMHYecKOH CTpyKType
MIPOU3BOACTBEHHOW AEATENPHOCTU OTACIBbHBIX CYOBEKTOB B TEPPUTOPHATIBHOM paspese. B craTbe oTMedaeTcs, 4TO ONTHMH3AIMOHHAS
MEXpETHOHalbHAs MexoTpacieBas wmonens (OMMM) mokas3piBaeT CBA3M MeXIy KOA(PPHIMEHTAMH MaTepHalbHBIX 3aTpar,
IKOHOMHYECKHE B3aUMOCBS3M PETHOHOB BHYTPH OTHOTO TOCYIapCTBa, MM IKOHOMHYECKHE CBSI3H MEXIy TOCYIapCTBAMH OTHOTO
perroHa Ha OCHOBE OOIIMPHOTO HCIIONB30BAHUS TEXHOJIOTHH W TEM CaMbIM Pa3ZIeisisi MaTepHalbHbIe U HeMaTepHalbHbIe OTPACIH, U Ha
9TOW OCHOBE MOXKHO HAOJIIOIATh B3aHMMOCBS3b MEXAy Kod(duIMeHTaMy MaTepHaIbHBIX 3aTpaT OAHON MPOM3BOACTBEHHOM OTpaciu Ha
MIPOM3BOACTBA EANHHUIIBI POAYKIIUY APYTOi OTPACIIH.

Knwuesvie cnosa: pezuonanvhas skonomuka, cmpatwvl [lenmpanoho-Azuamckoeo peeuona, Pecnybauxa Taodoicuxucman,
ONMUMUBAYUOHHAS  MEICPESUOHANbHASL  MENCOMPACNesas.  MOO€elb,  MeJICOMpPAciegoli — bananc, mabauya 3ampamol-8binyck,
KOdGhpuyuenmol MamepuaibHbIX 3ampam, RPOMeNCYmodHoe nompebienue, KoHeuHoe nompebienue, IKCROPm, UMNOPII.

APPLICATION AND USE OF OPTIMIZATION INTERREGIONAL INTERINDUSTRY MODELS IN
THE COUNTRIES OF THE CENTRAL ASIAN REGION
M.l. Sadriddinov, M.M. Sadriddinov

The article examines the theoretical and practical aspects of the optimization of the interregional intersectoral model for the
countries of the Central Asian region, primarily for the economy of the Republic of Tajikistan. The main focus is on identifying the
results of economic activity in the Central Asian countries and the economic structure of the production activities of individual entities in
the territorial context. The article notes that the optimization interregional intersectoral model (OMMM) shows the relationship between
the coefficients of material costs, the economic interconnections of regions within one state, or the economic ties between the states of
one region based on the extensive use of technology and thereby separating tangible and intangible industries, and on this basis, one can
observe the relationship between the coefficients of material costs of one production industries to produce units of another industry.

Keywords: regional economy, countries of the Central Asian region, Republic of Tajikistan, optimization interregional
intersectoral model, intersectoral balance, input-output table, coefficients of material costs, intermediate consumption, final
consumption, export, import.

Mykapauma
Hap povpau MNMxou WMKTUCOAN, ananxycyc WKTUCOOMETU MUHTaKaBih, € WH KU Xyayad MYLIKUIOTU
Kabynu kKapopxou MOopakyHih fap caTtxu pgaenatii 60 mapoTnb adpsyH rapgupa uctogaact. Oap Taypubam
newbypan abonuaTM MKTUcoa Gapou nacT HaMydaHu wuaaatM oH Tamcuna (MOLENXo)-U TYHOTYHM
MaTeMaTUKn-UKTUCOaNPO MaBpuaun uctudona kapop MeauxaH Ba sike a3 MabMynTapuH TaMcunaxo UH rypyxu
Tamcuraxon onTMMM3aTCUOHN Maxcyd meéban. Taxus Ba Kopkapau TamMcunaxou OnTUMM3aTcuoHin Bapowu
XMCOOXOM WMKTUCOAA MMKOHUSATXOPO XaHroMu osfHZabuHuyM BasbuM UYTUMOMIO WMKTMCOAMM LaBnaT, € WH Ku
XaMKOPUX0ou KTUCoaMpo 60 gurap gaBnaTxo Baceb MeHaMos 4.
MeToponorusa Ba ycynu rysapoHuaHu Kop
MeTogonorvam HaBuWITaHM Makonau wunmii 6a 4yaHbGaxom HaslapusaBiA, MeETOAONOrA Ba amanuu
Tamcunam onTMMmn3aTCUOHUU 6al71HI/1MMHTaKaBI/II/I GaI;IHMCO)ﬁaBVI, KN XaHromMmu OFlHLI,a6MHI/II/I Ba3bn UKTUCOOUUN
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MUHTaKaxou OOXWNnW 9K AaBnat, € MH Kn pobutaxom mkrncoamm 6amHuM gaBnaTxo Mylloxuaa merapgag, Taks
MeHaMosiA.
MNysopuwun macbana

Oap TagkukoTxom wnmum Gab3e ONUMOHU pyC Kang Merapgag, ki gap wapoutn umpys TOBB
pobutaxon MKTMCOAMM AaBnaTxopo BeBocuTa Jap acocu camapaHokum TuyopaTtn 6epyHa HULLOH Meauxan Ba
OH gap acocu gapédptu xonatn MmyBo3uHatum Banpac 6a gact meosg [1, c. 84]. Ake a3 nosiry3aopoHu Tamcunam
TOBB B.A. CycnoB kana mMeHamosi, KM acoCy TamMCcuriaxoum OnTUMMU3ATCUOHN Aap€dTn xonatu MyBO3MHaTMK
uKTMCOANn GalHW HULWOHAMXAHOAxoW FyHOryH mebolwaj Ba OH Jap Aovpan HU30MXOM MKTUCOON AWrapryH
ap3ébin kapga mewwasag [9, ¢.68].

ba akmpan H.M. W6parumoB TOBB pgap XyA WHbBbMKOCrapu MyTTaxMauMuM YYHUMH TaMcunaxou
MUHTakaBne Maxcyb Me€baHa, KM xamau LapTxo Ba MabllyMOTW OMOPUM MWHTaKau Taxkukrapguga Hurox
JowTa MewaBag Ba gdapbaprvpaHgaun waptxoum MyBodumkaHamoun pobutaxon GaiHMMMHTakaxo uctudoga
Oypoa MewaBagd. bosg gap Hasap OOWT, KM MMKOHUSITXOM MHTUXOOM pobutaxoum OGamnHMcoxaxo Ba
OanHMMMHTaKaxo a3 HUIOXWM OLLUKOPCO3MU MEBEPry30pi HW3 HUrox AowTa MmelwaBaHd. A3 VH fNX03, YYHWH
HamMyau TamMcunaxo XamyyH OfoTu ap3ébum MMKOHUATXOM MUHTaKaxo a3 xucobu MaBvyauaT Ba OurapryH
HamMydaHu COXTOPM UCTEXConn Ba uUcTUpodam 3axmpaxoum  UKTUCOAW, YOWrmpHamoun  KyBBaxowu
NCTEXCONKyHaHaa, kn oH 6osia okunoHa 6a pox MoHAa waeag, TaHocybm mycbin 6ariHm TanaboT Ba TaknudoT
Ba MHYYHWH LLAPTXOM acocum MyBO3MHATU UKTUCOAA MaBpuan nctmdona kapop goga mewasaHg [3, ¢. 56]. A3
WH Yo B6ap meosna, km TOBB xamyyH mMebépry3opu xagau ontumanun uctudoganm saxumpaxou mkrncogin 6o
HasapaoWwTn WapTxom pobuTaxom OGanHMMUHTaKaBin Ba OalHUCOXaBin MaBpugn wuctudgoda kKapop fopa
MellaBag.

Onumu BataHin, ®. MupsoaxmenoB kang MeHaMosi, KM XaHTOMU Taxnuiim cogupoTu MamrakaT 3apyp
acT, k1 Tamcunamn xapo4oT-ucrexconu B.B. JleoHTeB 6osaa Taxust rapamaa, pywan tuqopatm 6epyHa max3 gap
acocu OH poxaHao3i kapaa waeag [5, ¢.13].

TOBB, 4ii ryHae, kn 6ab3e ONMMOH, MaxcycaH [2, c. 89] kana meHamosiHA, 6apon owkop HaMydaHu
HaTM4yaxonm pywam GabonusaTU WKTUCOOUN MUHTaKkaxo Ba COXTOPU MKTUCOOAMU UCTEXCONOTU CYOBEKTXOU
anoxmga MaBpuau mnctudoda kapop goga MewasaHd. Kaman TaHocyOu maTtemaTukidi Aap Luaknyv BEKTOpPi-
MaTpPUTCaBi YyHWH HULLOH Aoda MellaBaf:

(E-A)X">Y",r=12,..,m, (1)
X,y

KM Oap WH 4o BEKTOPY MayMyy MaxcCynoT Ba HUXOUM MUHTakau r mebowag; A" - maTputcaun 3apubu

Xapo4oTu MOAAUM MUHTaKaW T; 1n - LWyMopan MUHTaKaxo.

XaMuH Tapuk, gap LUaKnu BEKTOPN-MaTpUTCaBin TaBO3YHN MaxCynoTu MUHTaKa, MaxgQyausaTxou Kucmat
(6nok)-n capmosirysopi, OHAN YMYMUU UCTEBMOSMOTU FANPUNCTEXCONW, 3apnubn MexHaTFyH4ouLl (TaBO3yHWU
3axmMpaxou MexHaTii), Mabnarry3opi, UKTUOOPXON aBBanusv UCTEXCONN, adp30ULLIM UCTEXCONOT Aap COoxaxou
anoxuga, TaHocybu waptu adsouwin nuHeapmsaTCuAM CapMOSAry3Opi OLIKOp rapauga, cxemaum KucmaTwu
MuHTakaBun TOBB Tawakkyn meébap, (puc.1).

BBKbB
Poburaxo Hcten Humrong
Xazion OalHu MOJIOTH HXaHIaX
MHHTaKaXOou HCTEXC > ou
qyMXypHa oJ1fA HUXO0N

IIHTY

Cyrn

Pacmu 1 — Coxmopu ymymuu TOBE 6apou ugmucoouému 4 munmaxau Yymxypuu Toyuxucmon
Mawxas: Taxusu myaninugon oap acocu: A.I'. I'panbepe, Onmumusayuontvie MexcpeuoHanbhbie mexcompaciesvie mooenu / A.T.
I'panbepe, B.E. Cenusepcmos, B.HU. Cycnos // Hosocubupck: H30-60 «Haykay, 1989. — 257 c.
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A3 pacm Mabliym Merapgag, KM KucMaTtu Tamcunanm maTputcaBsid, Kn MyTaHocnba 6a tarimpébanaaxom
MUHTaKaxou YyMxypin MyToOuK acT, Aap LlakiM coxTopu ydykin Taxusa rapauvpgaact. dap 6apobapu vH, gap
KncmaTu amygum OnokM MUHTaKaBi YHCYpPXO Oap COXTopu yMymiA Ba Gapobap Takcum rapavgaaHg, gurap
yHCypx0 6owwaHa, 6a cudp. VH acT wapTti acocum Tamcunaxom ontTuMarnii, kn 6apon MHBUKOCKU MyHOCUBATXom
MKTUCOAMN MWHTaKaxou AOXUNN SIK KMWBap MaBpuau uctudopa kapop goda mewasaH. MHuyHuH TOBB
WHBbMKOCTapu 3apubxom xapo4yoTu mopan Byaa, pobutaxom MKTUCOOMM MUHTaKaxopo Aap acocu uctudoaam
Bacen TexHonormsxo 60 4yao HamydaHu COXxaxou MCTEXCONOTU MOLAM HULWIOH Meauxad. Xap 9K 3apubu
Xapo4yoTn MOAAN Xapo4yoTu MaxCyrnoTu $SIK COXaxoum MCTEXCONupo Bapoum WUCTEXCON HamydaHu SK BOXMAM
MaxCyrnoTu coxau avrap HULWIOH JoAa, Aap MH acoc anokamaHaum 6ariHu oy Ba 3néaa coxapo HULLIOH Meamxag.

Maymyn pobutaxom MoOoaMM COXax0 Aap LUaKnu MatpuTcaum KBagpaTuuM YyHUH 3apubxo Lymopau
YMYMUM OH COXaxou MKTUCOAM MUIINIMPO HULLOH MeAMxad, KM XaHroMu Taxus Ba KOpKapd Xapo4oT Ba xaymu
CUTEXCONN MaxCyrioTh OHX0 MaBpuaM uctudoda kapop Ao4a LydaacT. Xap sk coxa govp 6a MHTMKON AodaHu
MaxCyfioTu Xyd Ba Xapo4oTu MaxCyrioTW gurap coxaxo anokamaHg ap3é6i kapga melwaBag. A3 UH JNMX03
MUKOOPW 3apnbxomn xapo4oTn Moaan HucbaTtaH 3mén 6a nHobat rmpudta HamelwaBaHg Ba Hucbat 6a mukgopwm
anrap Maxakxoum Tamcuna 3uéartap 6a Hasap MepacaHa. MacanaH, gap pacmu 1 a3 xama GewTap gap WWHTY,
3apubxon xapo4yoTn moaai 3véartap 6a Haxap mepacad. YyHKM MUMHTakan Maskyp xamuyH nanBacTKyHaHaa
GarHn oy MMHTakan gurapu Yymxypi, abHe XatnoH Ba Cyrg 6apoMag meHamosiHA. [Jap agabuétxom uktucoain
YYHWH MUHTaKaxopo MUHTakaun “TpaH3uTii’ Hom mebapaHa.

Hap ake TaxkukoTn onmmoHn pyc goup 6a TOBB, k1 gap nosm VIHCTUTYTU MKTUCOOMET Ba TaLLKMIM
ncrexconotn caHoatum LWyvban Cnbupun Akagemunsm nnmxon Poceusa (MSOMM CO PAH) 6a aH4om pacoHumga
wyaaacT, kaia merapaag, kv gap Lwapout nMmpyaa Hatnyaxou TaMmcunaxomn onTMMmM3aTCcMOoHn 6Gapoun Taxmn Ba
0siHAabVHUM Ce Waknu TaMmcunaxom KOMMeKcn, kn 6aHn xam pobuTtaxom 3udy gopaHa, Ba 6apoun osaHaabuHum
Ba3bM MKTUCOAMM MUHTAKaxo paBOHa MerapgaHg, kopkapd rapavgaang [4, c. 1075]. Jlonxan KAMWH (tTaxnunu
KOMMNIEKCUMN UTTUNOOTK BanHucoxasi), Kn oH 6apon oSHAAObUHMM Ba3by OUHAMUKUN CaTXM MaKpOMKTUCOON a3
Xncobu coxaxon MKTMCOanéT uctudona merapgad, paBoHa rapauaaact. Komnnekcu gurap 6owan, CUPEHA
(CMHTE3N HM3OMU MUHTaKaBin Ba Xo4yarnvM axoni), KA XaHroMu Taxnunm TaHocybxou Xyaoyan wctmdona
merapgag. CetomuH nomxa COHAP (MyBodmKacosmm Kapopxoum COxaBil Ba XoyarMu Xark) HOMry3opi
rapaugaacT Ba OH 6apou xannm macbanaxon COXTopu 0axwxom MKTUCOANET, Nel a3 xama, 6axwmn BoKei, SbHe
Gaxwu TaBNMaKyHaHaan mMony Maxch'IOTl paBoHa kapga MewaBagd. Habosa dapomyLl coxT, kn gonp 6a xap sik
Komnnekc, € uH kn nomxa nctncgpomam TOBB xamuyH onotu uktucoam 6apou osHAabMHMKM Ba3bU UYTUMOMIO
uktucoanm Yymxypmm ToymkncToH Ba gurap gasnatxon MOM gywBopupo a3 xucobu MaByyausaTn MabiymoTu
omopii 6a Muén merysopag. LWosag gap osHAa, xaHroMy TabCUC OO4aHU MabXasu siroHam ANeKTPOHUK HGaxLuxom
TaBnNUAKyHaHgan MOy MaxCynoT, KM TaBoHazd gap xyayauw gasnatxon MOM pobutaxoun MKTUCOOMPO HULLOH
anxan, UMKOHNasup rapgag.

Hap 6ab3e Tagkukotn kabnum xyg [6, 7, 8] TOBE xamyyH MexaHu3mMu XaMKopuxo (Xamrupou)-u
nktucoamm Yymxypum ToymkmctoHpo 60 gurap aasnatxon MOM maBpuam uctudona kapop AoAa, OHpO OroTH
acocun osiHOabuHMKM Ba3byu UKTUCOOANM AaBNaTXo MHTMX0O rapavaaact.

XaMUWH Tapuk MeTaBoH 6a xyrocae omag, ku gap Tamcuiaxon onTUMmn3aTCUOHA MUHTaKaxo Aap A0XMIu
AK AaBnaTt Ba JaBraTxopoO HU3 XaM4yH SIKk MMHTaka MeTaBOH MHBbMKOC Hamyd. Bapon gaesnatxon MOM, ku 6o
XaMm pobuTaxou 3n4Mm UKTUCOOM OopaHi, YYHUH arnokamaHauMuM WKTUCOOMPO Aap LWaknu BeKTOopih-mMaTpuTcaBsi
MeTaBOHa MHBUKOC Hamyp (pac.2).

A3 pacmu 2 mabnym rapama, kn pobrutaxon 6anHMCOXaBUM MUHTaKaxo (4aBnaTxo) Aap Xy4 TaFimpoTu
TEXHONOrMpo HU3 6a MOHaHOW MUHTaKaxou OOXunu sk kaweap gap 6ap mervpang. Hdap govpau xyoyam
aasnatxon MOM 3apnbxoun xapoyoTn Mogal MeTaBOHAHA XaMrmpouu MKTUCOAMM AaBraTXOM MUHTaKapo nap
acocu nctudpogam camapaHoku 3axmpaxon MKTUCOAM nyp3yp HamosHg. Laptu acocin a3 oH nbopat acTt, ku
NCTEBMOJIOTU UCTEXCONIA, € NMH KN MOBanHi Habosa a3 HULWOHAMXAHOAX0M HUXOMM Xap sIK KULLIBapW anoxuaa
3nén bowaa. bapon mktncogmétn Yymxypum TOUMKMCTOH MH FyHa MyHOCMBATXOoM MKTMCOoA 6eBocuTa 60 gy
nasnat Ba UH xam 6owan Yymxypun YasbekuctoH Ba KuprusamctoH 6a xmcob padpra, 6asocuta Gowag, 60
TypkMmaHucToH mebolua, K1 oH TaBaccyTh ke a3 kuwwBapxou 60 oH xamcos cypaT mervpad. bosig nap Hasap
OOLWT, KN OH Hamygxou habonuaTh UKTMCOOM, KM OalHW LaBnaTxoM Xamcos a3 pynu TakCUMOTW XyOyai-
MabMypii cypaT MerMpaHg, MeTaBOHaHA pfap Hatud4am 6a pox MOoHOaHu rvpgrapavum  Tuqopartu
GepyHumKTMCOAA HM3 Ba pox MoHAa LaBaHh Ba MH xaM Oowag maB3yu anoxugaud TagkmkoT 6a wymop
MepaBag.

1 _
Wu40 CyXaH nap 60paH COXau CaHOaT Ba KUIIIOBAp3u MEpaBal.
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V36exucron
TouukrcToH

HcTesmoio Humongn
4> > ot TH aHaa (Z)[I/I

OCpyHUUKTH _ > PELADS
KI/IpFI/ISI/ICTOH T HUCTEXCOJIN HUXOHU Jap

OaifHn xap sIK

® JaBJIaTXO0 JaBJIaTH
aroxXuaa

TypKMaHUCTOH (5

Pacmu 2 — Coxmopu ymymuu TOFE 6apou 4 oasnamu MOM
Mawxas: Taxusu myannughon dap acocu: A.I'. I panbepe, OnmumuzayuonHvle MexicpecuOHaIbHble Mexcompaciesvie mooenu / A.I.
I'panbepe, B.E. Cenusepcmos, B.U. Cycnoes // Hoéocubupck: H30-60 «Hayray, 1989. — 257 c.

bosg pap Hasap OOwWT, KM Xap Ak coxau anoxupga Bobacta a3 xaymu Maxcynot, ku 6a cogupot
HWrapoHuga MelaBag, € VH K1 Yy3bWETU OH a3 xMcobu xaymy BOpMAOTU alén épMpacoH YyamboBapi Kapaa
Mewwaag, 6anHun gasnatxon MOM 60 3apubxom xapo4yoTh MCTEXCONMUKN OHXO HU3 BobacTa acT. bo HasapgowTn
OH, KM Xa4yMu UCTEXCOoNnM MaxcyrnoT Aap xap fK AasnaTtv anoxuga gurapryH act, 6a xamuH mMoHaHa, 3apubwu
Xapo40TU UCTEXCON HWU3 Aap Xap AK AaBnatu UCTEXCONMKYHaHAan MOSy MaxCynoTu SKpaHr, SbHE MaxCynoTxou
COXaBi HN3 gurapryH ap3ébin kapaa mellaBaj. Xonatu UCTUCHOW XaHromMm You AowTaHn gapadan nctudonam
3axupaxou Tabuin, kabn a3 xama 3axupaxou o6 mywoxuaa merapgad. MacanaH, arap 3axupaxon obumn
uctudogarapamaa gap xyayau gk gasnat 6apou 06€puKyHOHA nctudoda WwasaHa, gap xyoyam gurap gaenart
bowan ©Gapou 6Gapou TaBIMAM MOSy MaxCynoTu caHoaTtii. [dap 4YyHWH Xxonatxo pobutam 3ud 6GanHu
obuctndonabapii Ba 0OMCTEBMONKYHIN MyLLoxuaa kapaa mewasad. Mvuconu paBlwianv gurap, arap 3axvpaxou
06 Gapou 06EpuM 3aMMHXOMN KMLLOBap3i MaBpuan nctudoda Kapop Aoda LiaBaHd, Mac XapoyoTu MCTEXCOri
nap coxau gurap, 6a MmoHaHOW rmapoaHepreTrka 6a cudpp 6apobap ap3ébin merapaaHa.

TOBB, 4ii ryHae, kKn Mabnym acT, a3 Ma4ymynm Macbanaxom xartmm GapHomacosin 6ap MeosHA Ba
KMcMaTtu cTaHgapTum goupav 6apHoOMaxou onTMMmM3aTcuoHid, 6a MoHanam “Lpsyst.exe”, “LP_Solve”, “LPAKO”,
“MOMIP”, “MINOS”, “SNOPT”, “SoPlex” Ba “SIMPO”-po gap 6ap merupag. Xap sk OapHoma fdap xya
MabnymoTM “BopupoTii’ Ba “‘cogupoTtu’-po 6a moHaHgu (MPS-cpann, SPECS-dainn) gap 6ap wmervpag.
Tamcunaxoe, kn gap TagkmkotTv dyHgameHTanm (6asasu)-u HU3oMxom ha3on Ba CoOxasin nctudoda MmerapaaHa,
Xxannv Macbanaxov 6apHOMaco3umn XxaTupo MHBUKOC MeHaMosHA. bapon xannu YyyHMH Macbanaxo cTaH4apTu
OapHOMaxou onTUMM3ATCUMOHN uctudoaa merapgan, ku sike a3 oHxo MPS-cann mebowan Ba Basudgam oH
MabiymMoTW BOPMAOTUPO 60 MaxayamsiTxom Tamcuna HUWOH Meamxag. AQurap 6asam mabnymotxo mH SPECS-
danin meboliag, kK1 nangapxamum xannm Mmacbanaxoum onTUMU3aTCMOHMPO BoGacTa a3 MabiyMoTu YyongowTa
nap 6ap merunpag.

Bosig kang HamyA, KM KopKapau mMabiiyMOTUM OMOPiI Ba fap acocu OH Xannu Macbanau UKTUCOLA Kopu
MexHaTFyHYouwalw 6GanaHg OoHWCTa MelwaBag Ba Oapou Oextap Ba cypbaT OaxwumpaHu kop OapHomau
Maxcycu TabMUHOTPO UCTUOAa HaMyAaH MYMKUMH acT (pacmu 3).

A3 pacm mMabnym Merapaag, ki coxtopu 60M0o3ukp gap xy4 MabiymoTVM OMOpiA Ba Taxunupo oug 6a
uctucdpogan TOBB HuwoH meamxan. Mabnym Merapgag, K4 capyaliManm acocuMvM MabilymoTpo YaaBanu
“xapoyoT-ncrtexcon”’ Talwkun Meauxad, KM OH a3 YoHMbu Kymmtaxoum OMOpu gasBnatxo (gap Yymxypuwm
TOYMKMCTOH a3 4yoHMbu AreHTum omopu Hasgu lMpesmgeHTn Yymxypum TOYMKMCTOH) Taxms Ba TapTtvb goaa
MelLaBag.
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TOBBD - monen

. 4

MabjiyMOTH aBBa/IUA

I

YaaBaim Xxapo4oT-uCcTEXCOI

I

Macpajan 6apHOMaco3uu XaTTil

|

Homryu 6apnoma

Lpsyst.exe,
— N
MabiymoTH BOPHAOTHHI MabaymoTtu 6epyHaum
TOBb TObb

J/ V2

Aénuamu zpaguxii
MPS-aiin | | SPECS-aiin

OsiHIaOWHUY PYIIIA HYTUMOHIO UKTHUCO A

Pacmu 3 — Coxmopu yoii oowmanu mavaymom oap ooupau TOBE
Mavxa3z: Kopxapou myannughon.

[dap makona maxcycaH kawa merapgag, Kn mabiymoTu omopun 3apypin 6apon nctmcogam TOBB, ku
b6apou xamau gasnatxoum MOM 3apypaHg, gap govpau HuzoMu xucobxou munnii (CHC) papédT HamynaH
Mywkunupo ©6a By4yyn meopan. bBapou mucon, kBagpaHTM sKyMU YafBanu Xapo4oTX0-UCTEXCON, AbHe
3apubxon xapo4yoTM MOAAMN Ha Oap xamau aBraTxou MUHTakKa sik3awn HULWOH Aoda MelwaBaHa Ba gap 6abse
MaBpuaxo AapedTM YYHUH MabilyMOT WMKOHHOMA3up ap3ébit kappa mewasan. bosg kamg Hamynd, Ku
TafnnMpédbun 3apnb3xom xapo4yotTm Moaan, kn aap dason nktucogmm gasnarxon MOM uHBbMKOC MerapgaHi, as
HaTM4yaxou Mporpeccu UMUK TagkMKoTi aap coxaxoum obuctudogabapaHaa, € MH Ku MBasn sik coxa 6a oH
coxae, ku gapavav gapoMagHokuall 6banaHg ap3ébi kapaa melwaBag Bobactarmm dewtap gopaga.

Bapou gapkun gypyctm TOBB cabtn anrebpaBum oHpo gap waknm opMyna oBapgaH MyMK/H acT, Ku

Hamyam OH YYHUH 6osn cypar rmpag.
n n
XA =Y A ) =Y AT A —afz =Y X YT v w = Qi =1, @
j=1 j=1 S#Ir S#I
XOI’
Oap vH Yo, 1 - xaymym UCTEXConmM i -coxaum MUHTaKau r, KM gap Hatvyau uctudoaan MKTMOOPXOM
MCTEXCONMUM COMNM OXMpY AaBpan NelbuHMyaa 6a Byyy MEosHA;
AX"

I - ad3onwm xa4ymmn UCTELLXCONKN Coxan | MUHTaKau r gap AaBpav TagkuKwaBaHaa;
or

L. 3apnbun xapo4yoTn Moaan (Xapo4oTu MaxcynoTu i 6a sik BOXuamn MaxcynoTn coxau j),
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Tr
I 3apubu xapo4oTu Yopun MoaaMA, kn Gapon TabMUHM PYLLAN Xa4MU UCTEXCOMM MaxCyroTh coxau j-1
MWHTaKa r Aap AaBpav Tagkukrapavaa sapyp xvucob mellaBaHz;
L XMccanm MaxcyrnoTn coxau i-u MUHTakau r 4ap Tapkuby mMaxcynoTu HAXOUW faBpaun CoSn OXUP;
ir - XayMu coampoTM MaxCynoTh coxau i-u MUHTaKau r 4ap cornv oxup;
Wir - Xaymu BOPUOOTU MaxCynoTu coxaw i-u MUHTaKau raap Conu OXMpU XUcoboTi;

er - KncmaTtu GakavarvpudTallyganm UCTEBMOMNOTU HUXOUM MaxCymnoTh CoXau i-u MMHTakau r gap Conmu

OXMpu xncoboTii;

[ap 4yHUH xonartxo, TuyopaTtn 6arHn gasnatxom MOM a3 xucobu Yo gowTaHu cango (apkusT)-u
PabonuATU 6GEPYHUUKTUCOAN, MaxayausAT TAaBO3YHN 6EPYHUNKTUCOOM YYHUH XMCOOM MellaBag:

Maxoyansti TaBo3yHu 6epyHUUKTUCOAN:

R n-1 R n

-1
IS WITVESE ®

r=1 j=1 r=1 j=1

vr
ki - 3apubn MHTUMKONWN HapPXXOoW OOXMNMK acocikh 6a Hapxxou 6epyHau 6o3opii (60 acbopu xopuyi)
Gapou mMaxcyrnoTu coxau i, ku a3 gaBnaTu cogupkyHanaa 6a MuHTaka r gap oxvpu gaBpaun xucoboTii amanii
Kapaa MellaBag;

wr
K" 3apmbun MHTMKOMM Hapxxou Aoxunum acocii 6a Hapxxou 6epyHan 603opii (60 acbopu xopuyi)
H6apou MaxcynoTu coxau i, ku a3 AaBnaTv BOpPWAKyHaHAA a3 MWHTaka r Aap OXvpu AaBpau xucoboTi amanii
Kappa mellaBaf,;

S*. MaxayausTu 6y3yprim cangou TaBo3yHu TU4opaTuv AaBnaTt gap AaBpan oXMpu XMcoGoT;

A3 MH 4O MeTaBOH MaxayausTV TaBO3YHU 3axupaxou ob6po HM3 GapoBapd Ba OH Aap Wwakniu dopmyna
YYHWH cypaT Merupag;

MaxayausiTin TaBo3yHu 3axmpaxom o6:

n n
Or,,0r Tr Tr r. 4
DWW+ AW AT <W “)
j=1 j=1
nap VH 4o, WiOr_ 3apw6v| O6FyHb|,OI/ILIJ, KN TabMWHKYHaHA4an acocum xa4yMm UCTEXCOITN MaxCyrnoTn coxaun

i-M MUHTaKau r gap oXMpu conu xucoboTi Byaa, xa4yMu UCTEXCONU MaxcyrnoTu aBBanuspo (6asasi) auéarap
HULLOH Meauxag,;

WiTr- 3apnbu o6FyHYOULL Jap OXMPU CONMU XMCOBOTH, KM add30ULLIM XayMm UCTEXCOTM MaxCyroTh coxau

i-n MMHTaKau r gap TaMoMU 4aBp HULIOH Meauxag.

A3 dopmynaxon 6Gonoi Gap meosa, Ku MaxdyausaTxoum TaBo3yHi (6anaHci) a3 pynm MpUHCUMXOM
YyagBanum UCTEXCON Ba TAKCUMOTU MaxCyroT, KM OHPO Adap OeliTapy X0naTxo XamMyyH TaBO3yHW GanHWCoXaBi
HU3 Hom MebapaHa, Taxusa Ba Kopkapd kapAa wasaHg. bapou xaman gasnatxom MOM 3apyp acT, kn xamau
MabJTlyMOTM OMOPUPO Aap Liakny Yyagsanm Xxapo4oT-UcTexcon NewHnxon HaMmyaa, Xxamrmponm NKTMCOAMPO Max3
a3 xucobu xaMuH ryHa 4yaaBarnxo nyp3yp HamosHA.

Hdap xonaTxoM YoM HaZoWTaHW MabiymMOTM OMOpUM 3apypil oug 6a WCTEBMONOTUM  HUXOW,
CapMosIry3opi coanpoT Ba BOPUOOT, K1 Aap SAKYOSriA OHXO KBagpaHTX OYOMU TaBO3yHU BAaNHUCOXaBUPO TaLLKuUI
MeOuxaHa, UMKOH acT, KM OHXOpPO a3 pyuiu MEewHMXoOu YaaBanu MNoEHn, Ku a3 YoHWbu myannudoH Taxus
rapgngaang, omona HamosiHg (Yaag.1).

Yeynu myannudum maskyp 6apou MyansiH HamydaHW HULIOHAMXAHOAXO0U MayMyuu KBagpaHTU OYHOM
uctudoga rapaunaa, TaHxo a3 YoHubu myannud)oH TaBcust 4ofda MelaBag. VIMKOH acT, ku gap 6ab3e gaBnartxo
OuHoGap cababxoun ryHoryH HULWOHOUXAHOAX0M COXaxO KynnaH gurapryH oowang. Bane Gapou uktncoamnétmn
Yymxypum TOYMKUCTOH ycynu myannudgpmm maskyp 00 HasapOowTu XMCNaTxou MUMNMUM MKTUCOOVET Taxus
rapgngaact. bosig gap Hasap OOWT, KM TaFMMPOTXON COXTOPUM MCTEBMOSIOTUM HUXO BODacTa a3 xucrnatxou
coxaxo meTaBoHan gurapryH 6owan. MacanaH, 6apon coxan 3MeKTPO3HEpreTMka a3 XMCraTxou TEXHUKUK
MyYyaxxasrapgoHil, MexXaHM3Mx0 Ba [AacTroxxouM WCTEBLMONOTU 3Hepruss BobacTarii gopaHd. A3 WH py,
NCTEBLMOIIOTU HUXOMKN COoXau Maskyp 6054 Aap MyxiaTn MyansiHu BakT kam rapgad. Maxa a3 xucobu kamwasum
NCTEBMOIOTUN HUXOM Xa4Mmn coanpoT OH BGapoun aurap AaBrnaTxom xamcosi ad3omil goga MellaBag.
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Yansanmu 1 — Yeynu Myammudun MyaidsiH HaMyJJaHU HUIMTOHINXAHIAX0W KBaJIPpaHTH AYIOMH TaBO3YHU OaHHCOXaBi Oapoun
UKTHCOAMETH AaBiatxon MOM

Coxaxou HKTUCOIMETH MIJLITI Hcrepmonoru capmosiryzopin | Comupot | Bopumor
HUXOJIHN

DNeKTpoIHEepreTHKa - = + -

Meratyprusiu panra = = = =

MomHco3i + =+ = +

Maxcynotu KUMUEBH + = = +

Maxcynoru Tail€pu MeTani = = = =

Canoaru cabyx = = + +

CaHoaTH XypOKBOpii - = = =

Jurap coxaxou caHoaT += = = =

CoxTMOH = = = T

Kumosapsit - = = -

Haxknuér Ba anoka = = - _

Tugopar = = = =
Amanmuér 00 aMBONM FaHpUMaHKyJd, H4YOpa Ba + = = =
XHA3MAaTpacoHN

MexMOHXOHa, Maopu( Ba TaHIYPYCTH - = - -

Monus Ba ugopau JaBiatii = = = =

I[I/Il“ap XHU3MATPACOHUXOU NYTUMOUUN TI/I‘iOpanI + = = =

D30x: + agzouw; - kamwasii;, = bemagiup MOHOAH.
Capuawma: Az yonubu myannughon maxus eapouoaacm.

Xynoca
XaMuVH TapuK, MeTaBOH Xyfnoca Hamyg, kn Hatu4axou 6agactomagan TOBB 6apon osHgabuHum Basbm
ukTucoanétn paesnatxom MOM myxum Ba 3apyp ap3ébii kapaa mewaBaHa. [ap osHOaun HasguK XaHromu
mMaBpugun uctudpoga kapop gogaHu Hatuyaxom TOBB Ba Taxnunu mabriymoTu oMopun 3uén goup 6a Basbu
MKTUCOANMN coxaxou uktucoamétn pasnatxom MOM meTaBoH 6a paBaHAM XaMIMpoun MKTUCOOUW AaBRaTXo
TakBuaT baxwug. Oap 6apobapu uH, Taypmba cobuT mecosag, kn aap bewtapu xonatxo AapédpTn mabriymoTu
OMOpUM 3apypii MMKOHHONA3Mp ap3ébin kapaa Mewasan. Bane HoBoGacTa a3 wH, gap Hatuyau uctudogam
yCcynxou myannudi, kK1 xonat Ba Ba3bl COXaxou UKTUCOOMETPO METABOH MyLlOXuAa Hamynd, UMKOH mMeauxag,
K/ Ba3buM YMYMUM XaMKOPUXOM MKTUCOOAUN OABMNATXOW MUHTaKapo TaxMuHii Gaxorys3opii Hamyn. [ap gaeBpau
0apo3MyxnaT MMKOH acT, KM adh30MLLIN Xa4yMN HULLIOHAMXAHAAX0M MaKpouKTUcoan, kabn as xama MMI-n xap sk
OaBnatv MMHTakapo Max3 a3 xMcobu anokaMaHaMM Coxaxon UKTUCOAMET MyansiH Hamyd. VIH MMKOH meamxag,
KM YCYINXOM aHbaHaBUM MayMsH HaMygaHU HULLIOHANXAHOAX0N MaKpOMKTUCOAN Aap HaTnyam mykomca 60306MHin
KapAa waBaHA.
My appus: Mupcaudos CA. — 0.u.u., npogheccop, myoupu Kagedpau pavorusmu bupasuu DDMHUIIL.
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YK 620.9:004.9(575.3)

LNPPOBAA TPAHC®OPMALIUA SHEPITETUKM KAK UHCTPYMEHT NOBbILIEHUA EE
PUNHAHCOBOU YCTONYUBOCTU
M.U. CancdyamHoBa

TamKuKCcKni TEXHUIECKH yHUBEpCUTET uMeHH akaaemuka M.C. Ocumu

B crarbe packpbIBaeTCsl CYIIHOCTH (DHHAHCOBOM YCTOHYMBOCTH MPENNPHATHH 3JIEKTPOIHEPIETHIECKOTO CEKTOpa Kak
KOMIUIEKCHOH  JKOHOMHYECKOW KaTeropuy, OmHpenessfomedl  cnocoOHOCTh  S(GQEeKTHBHO  (YHKIHMOHHPOBATH B  YCIOBHSIX
HeonpenenéHHocTH M pucka. Oco0oe BHHMaHHWE YIENCHO BIMSHHIO IIPOIEcCOB IM(POBOH TpaHchOpMamUM Ha IOBEHIIICHHE
YCTOHYMBOCTH SHeprokoMmnaHuid. [IpexcraBieH aHamu3 3apyOe)KHOTO ONbITa BHEAPEHWS LU(POBBIX TEXHOJIOTHH, BKIIOYAS
aBTOMATH3UpPOBaHHBIE cHcTeMbl yuéra (ACYD), mHTemnekryainbHele cetH (Smart Grids) m nmdpoBele IBOMHUKH. PaccMoTpeHsI
NPAKTHYECKUE TPHUMEPhl pealu3aly LU(POBBIX pPELICHHI B MHPOBOH SHEpPreTHKE M MX aJanTalus K ycIoBHAM PecmyOmnuku
Tamxukucran. [loquépkuBaercss HEOOXOAUMOCTh KOMIUIEKCHOTO MOAXOAa K IM(POBU3ALMHM JHEPreTHKH Ta/uKUKHCTaHa C y4€ToM
CYLIECTBYIOINX HHPPACTPYKTYPHBIX U MHCTHUTYIHOHAIBHBIX OIPAHMYCHHUH, a TAaKKe NOTEHIMala THAPOoIHepreTuku. ChenaH akueHT Ha
pOJIM KapoBOTro o0ecreyeH s, MEKIyHapOAHOTO COTPYIHUYECTBA U (OPMUPOBAHUS HOPMATHBHOW 0a3bl Ul YCIEIIHOTO BHEIAPEHMS
U (POBBIX peIICHHH.

Knrouesvie cnosa: yupposusayus, @uuancosas ycmouuusocms, dnepeemuka, Tadocukucman, yugpposas mpanchopmayus,
uHHOBayUoHHble mexnonozuu, smart grid, ACYD.

TPAHCPOPMATCUAUN PAKAMUUN SHEPIFETUKA XAMYYH BOCUTAU TAXKUMU YCTYBOPUU
MonmnaBun OH
M.U. CandypauHoBa

Jap mMaxosia MOXHUSITH YCTYBOPHU MOJIMSIBUM KOPXOHAXOHM COXAH JHEPreTHKa XaMUyH sSIK KaTerOpHUsSH MypaKkkaOu UKTHUCOLIH, KU
KOOMIHsATH (HabONMATH CaMapaHOKPO [Oap LIAPOMTH HOYCTYBOPA Ba XaB()hXO MyaifssH Meco3aj, TaxJIWiI TapAuAaacT. XyCYCHSITXOH
TabCUPH PABAaHIXOU TPaHC(HOPMATCUSIH pakaMid 0a TaXKUMH YCTYBOPHUH MOJHSBHH LIMPKATXOHM SHEPreTHKA MaBpHIM Oappacii Kapop
rupubpTaang. Taypubam nemikagamu OadHAIMHIANMKA YOPA HaMyZaHH TEXHOJOTHSIXOM pakaMmil, a3 dYymiia CHCTEeMaxou
aBTOMATHKYHOHHUAIIyAan Haszopar Ba xucod (ACYD), mabakaxou 3exHit (Smart Grids) Ba «Hycxam pakamin» (Digital Twins) Taxjmn
nrygaact. HamyHaxou amanuu TaTOMKH KapoOpXOW paKaMil Jap SHEPreTHKaW YaXOHHA Ba UMKOHHUSATH MYTOOMKCO3HH OHXO 0Oa IapOUTH
Yymxypun TOYMKHCTOH HUIIOH JOJa INynaaHj]. 3apypar Ba axaMUSATH MYHOCHOATH KOMIUICKCHA 0a pakaMHCO3UWH COXaW SHEPTreTHKAH
ToyukucTOH 00 JapHA3aPIOUITH MAXTYTUITXON HH)PACOXTOPHA Ba HHCTUTYTCHOHANA, MHIYHHH UMKOHUATXOU TUAPOIHEPTCTHKA TAbKU]T
rapauaact. XaM3aMOH, HAKIIH 3aXUPax0y UHCOHM, TYCTAPHIIN XaMKOPUXOH OaiHAIMUIIANA Ba TAIIAKKYIIH 3aMHHAN MEBEPHBY XYKYKH
6apou TaTOMKK CaMapaHOKH KapOpXOU paKaMid MaxCyc 3UKp MeIaBa.

Kanuososrcaxo: paxamucosi, ycmygopuu Moausgi, sHepeemura, Toyukucmon, mpancghopmamcusiu pakamii, mexHoI02UsXou
uHHoBamcuoni, wabaxaxou 3exui, ACYO.

DIGITAL TRANSFORMATION OF THE ENERGY AS A TOOL FOR ENHANCING ITS FINANCIAL
STABILITY
M.l. Saifuddinova

The article reveals the essence of financial stability of enterprises in the electric power sector as a complex economic category
that determines their ability to function effectively under uncertainty and risks. Special attention is given to the impact of digital
transformation processes on strengthening the financial stability of energy companies. The paper presents an analysis of international
experience in implementing digital technologies, including Automated Metering Systems (AMR), Smart Grids, and Digital Twins.
Practical examples of digital solutions in the global energy sector and their adaptation to the conditions of the Republic of Tajikistan are
considered. The necessity of a comprehensive approach to the digitalization of Tajikistan's energy sector is emphasized, taking into
account existing infrastructural and institutional constraints, as well as the potential of hydropower. Particular emphasis is placed on the
role of human resources, international cooperation, and the development of a regulatory framework for the successful implementation of
digital solutions.

Keywords: digitalization, financial stability, energy sector, Tajikistan, digital transformation, innovative technologies, smart
grid, AMR.

BBepeHue

OHepreTvka — 3TO OCHOBa ft06OWM 3KOHOMMKKN: 6e3 CTabunbHOro 3MEeKTPOCHaGXEHNS HEBO3MOXHO
pa3BUTME HW MPOMBILLNIEHHOCTU, HU coumansHon cdepbl. CerogHs nepead 3HepreTMYecKMM CEKTOPOM CTOSAT
CepbésHble Bbl30Bbl — W3MEHEHWe Knumarta, ycTapesllee 00OpyLoBaHWe, HexBaTka MHBeCTUUMN. B Takmx
yCrnoBusiX 0COBEHHO BaXKHO AenaTb CTaBKy Ha YCTOMYMBOCTb M HAOEXHOCTb aHepreTnyecknx cuctem. OauH n3
rMaBHbIX MHCTPYMEHTOB A1 3TOro — LMGPOBbIE TEXHOOTUN.

B mupe BCE akTMBHEe BHeApSOTCA «yMHble» CeTW, aBToMaTu4eckMe CUCTeMbl Y4é€Ta U uMdpoBble
nnaTopMbl  yrpaBrieHWsl, KOTOpble MO3BOMSAIOT CHWXaTb MOTEpPW, 9KOHOMWUTb pecypcbl W Aenatb
aHeprocHabxeHne Oonee cTabunbHbIM. TamKWKMCTaH, HECMOTPS Ha OGONbLIOM rMOPO3HEpPreTU4eckni
noTeHuuar, CTankMBaeTCcs C CepbE3HbiMM Npobrnemamu: BbICOKMMW NOTEPSAMU B CETAX, W3HOLLUEHHbIMM
MOLLIHOCTAMU 1 cnabon aBTomMaTm3aunen, YTo HECOMHEHHO CHWXKaeT 3PdPEKTUBHOCTb paboTbl BCEN CUCTEMBI.

Moatomy nepexod K UMPPOBBIM PELLUEHWSM CTaHOBWUTCS HE MPOCTO COBPEMEHHbIM TPEHOOM, a
HacyLHon HeobxoaumocTblo. OHM MOMOraloT caenaTb yrnpaBieHne 3HepProcucTeMOor NPo3payvHbIM, YNPOCTUTb
KOHTPOMb W MNpWBIEYb MHBECTMUMU. HO ANnd 3TOro HyXkHO He TOmnbko obopyaoBaHMEe, HO U CrheuuanucTbl,
KOTOpble YMeWT C HMM pabotaTb. B pesynbrate undpoBM3aLMsa MOXET CbirpaTb pellarLlyio pofb B
MoAepHM3aUMm OTpacnm U yCUreHnn 3KOHOMUYECKON CTabunbHOCTU CTPaHbI.

81



[Tonurexunuecknii BeCTHUK. Cepust Unremnext. ManoBamu. MuBectuium. Ne 3 (71) 2025

MaTepuanbl U MeToAbl UCCreaoBaHUA

Mpwn nogroToBke AaHHOW Hay4YHO-MCCNeoBaTeNbCKOM CTaTbW UCMOMNb30BaH LUMPOKNI CNEKTP MEeTOAOB,
KOTOpble MO3BOMNMAM obecneynTb BCECTOPOHHUIM MOAXOA K MOCTaBneHHowm npobneme. B TeopeTuyeckon yactu
nuccnegoBaHMsa onopa caenaHa Ha Tpyabl Kak OTEeYECTBEHHbIX, Tak U 3apybexHbIX aBTOPOB, 3aHMMAIOLLMXCA
BOMpocamMn PMHAHCOBOMN YCTONYMBOCTU, PePOPMUPOBAHMUS IHEPrETUHECKOrO CEKTOpa 1 BHEAPEHUS LMAPOBbIX
TEXHOMOrMM B 9KOHOMUKY. [Ina 0GOCHOBaHWS BbIBOOOB W MpPeAnoOXeHWW UCnonb3oBaHa oduumnansHas
cratuctuka Pecnybnukn TapxkukuctaH, otyétel OAO «Bapkm Touumk», matepuanbl MeXayHapOoOHbIX
opraHusauui, Takmx kak BcemupHbii 6aHk n AsmaTtckuin 6aHK pasBuTUSA, a Takke aHanuTudeckne o630pbl
NPOMUMbHBIX MWHUCTEPCTB. OTO MO3BOSMMIIO COMOCTaBUTb pearnbHble [AaHHble W TeHOEeHUUU pasButus
3HepreTMyecKom oTpacnu.

MeTogonormnyeckas 6asa nccnegoBaHus BKITHOYAET CUCTEMHBIN U CTPYKTYPHBIN noaxodbl. Takow BbIGop
o6ycrnoBneH HeobXoOUMOCTBIO HEe TOMNbKO MpoaHanM3npoBaTb OTAENbHbIE MOKasaTenu, HO M yBMaeTb 0O6LLyto
KapTUHY B3aMMOCBA3eN Mexady npoueccamu uudposusauum M (OUHAHCOBBIM COCTOSIHMEM KOMMaHun. B
npouecce MccrneaoBaHWst UCMOMb30BaNUCb METOA4bl 9KOHOMUYECKOrO aHanm3a, CpaBHEHMM K 0bobLieHuns, a
Takke wusydanca 3apybexHbid onbiT € Lenbio oTbopa Hambonee 3(PEPEKTUBHBLIX MOAXOO0B U OLEHKU WX
NPUMEHNUMOCTN B YCROBUSX 9KOHOMUMKM Pecnybnuku TapxukuctaH. Takon nogxond obecneyvn uUernocTHoe
noHvMaHne npobrnemMbl 1 cTan OCHOBOM Ans pa3paboTku pekoMeHAaLuWh, YYUTbIBAKLWMX KaK TeopeTudeckme
NONOXeHus1, Tak N NPaKTUYECKUIN OMbIT.

UccnepoBaHue 1 nony4yeHHble pe3ynbTaThbl

®PuHaHCOBas YyCTOMYMBOCTb NPEAnpUSATMS NpeacTaBnsieT coOON MHTEerpanbHyl XapakTepUCTUKY ero
PMHAHCOBO-3KOHOMUYECKOTO COCTOSIHMS!, OTpakarollyto CMOCOBGHOCTb (hyHKUMOHMPOBATL M pa3BMBaTbCHA B
YCINOBUSAX W3MEHSIOLENCA BHELWHEN W BHYTpeHHen cpedbl. OHa BblpaxaeTcsd B YMEHMU CBOEBPEMEHHO
BbINOMHATE (PMHaHCOBble 0bsi3aTenbcTBa, obecneunBaTb OGecnepebonHoe UHAHCMPOBaHWE TeKyLLeW
[edATenbHOCTU, a TakkKe co3faBaTbh [OCTATOUHbIA PECYpPCHbIM MOTEeHUMan Ans peanu3aumy cTpaTernyeckux
uenen.

B oTnnume oT y3KOro MOHMMaHus NNaTéxXecnocobHOCTM UMM KPATKOCPOYHOW NUKBUOHOCTU, KaTteropus
h1HaAHCOBON YCTOMYMBOCTM OXBaTbiBaeT Honee LUMPOKMIA CMEKTP napaMeTpoB, BKIOYas CTPYKTYpy kanuTana,
CTeneHb 3aBMCMMOCTM OT 3aéMHbIX WCTOYHMKOB, 9D(EKTMBHOCTL YNpaBreHUs akTMBaMuM U CMOCOBHOCTb K
camodmHaHcupoBaHuto. CUCTEMHBIN NOAXOA K aHanu3dy yCTOMYMBOCTW Mpegnonaraet KOMMIIEKCHYIO OLEHKY
YCTONYMBOCTU NPEANnpUATUSA HE TOMNbKO B TeKylleM nepuoe, HO U B cpefHe- 1 OONroCpOYHON nepcnekTmee, ¢
YYETOM AMHAMUKN BHYTPEHHUX MoKasatenemn U BUAHUS BHELLHUX 3KOHOMUYECKNX haKTOPOB.

VccnenoBaHnsa TapKUKCKMX OKOHOMWUCTOB BHOCHAT BaXHbIA BKMaZ B packpbliTUe CyTU U haKkTopoB
duHaHcoBou yctonumsocTu. Tak, C.[bx. Komunos n M.K. ®ansynaes [9, 10] akUeHTUPYIOT BHUMAHNE Ha TOM,
YTO yKpenneHue (UHAHCOBOW YCTOMYMBOCTU MNPEAnpUATUA  [OMKHO ONuMpaTbCA Ha  akTMBU3auuto
WHHOBALMOHHOW cpeapl, NpeanonaratoLlerd MoaepHM3aLmio NPOU3BOACTBEHHbIX NPOLIECCOB U ynpaBrieHYeCKuX
CTpykTyp. B cBow ouepegb, E.LU. MupsoeBa paccmatpumBaeT (OUHaAHCOBYIO YCTOMYMBOCTb KakK pesyrbTaT
BHEOPEHUS MHHOBALUA B MPOMBbILLIIEHHYIO cdepy, YTO CnocobCTByeT POCTYy KOHKypeHTocrnocobHoctu [11]. B
pabote A.[l. Axpoposou, ®.[x. boboesa, M. CawndygamHoson u Apyrux [2] nogvépkmBaeTcs BaXHOCTb
MOAEpPHM3aUUN NPOM3BOACTBEHHbLIX MPOLECCOB U YNpaBfeHYeCKNX CTPYKTYp ANs yKpenneHus OUHaHCOBOM
YCTONYMBOCTHU, a TaKKe HEOOXOAMMOCTb MHCTUTYLIMOHANbHOW NOAAEPXKKN CO CTOPOHbI rOcyapcTaa.

W.P. Ubparumog, B CBOK ouvepenb, NogYEPKMBAET POfib HArNoroBo-610KETHOW NONMUTUKMA B CO3OAHUN
OnaronpuATHbIX YCMOBWUA ONS YCTOMYMBOrO (pyHKUMOHMPOBaHWst Ou3Heca [8]. @.C. HampxkmuaomHoB aenaet
aKkueHT Ha cneuudurke cekTopa ycnyr, oTMeyas, YTo YCTOMUYMBOCTb NPEeAnpuUATUiA B JaHHOW cpepe BO MHOTOM
3aBUCUT OT WMHCTUTYUMOHANbHOM cpedbl U HOpMaTuBHO-NpaBoBoro perynuposaHus [13]. Kpome Toro, T.
HusomoBa u IN.H. MynnoeB BbiAeNsitOT HEOOXOAMMOCTb FOCYy4apCTBEHHON NoAAEepPXKU, ocobeHHo B chopme
nporpamMm cybcuompoBaHnst U npedpepeHumin, Kak OAMH W3 [OENCTBEHHbIX WHCTPYMEHTOB MOBbILIEHMS
YCTOMYMBOCTU AeATENbHOCTU CyObEKTOB X03ANCTBOBaHUA [14].

Cxoxume nogxobl BCTpeyalTcsa n B pabotax poccumnckux uccnegosarenen. Tak, H.I. NiobywuH, H.O.
Babuyesa, A.U. lNynywknHa, J1.B. KosnoBa TpakTyloT (pMHAHCOBYIO YCTOMYMBOCTb Kak QUHAMUYECKOe CBOMCTBO
couManbHO-3KOHOMUYECKON CUCTEMBI, CMOCOOGHOM adanTMpPOBAaTbCA K MEHSIOLWUMCS YCIOBMSM Cpefpbl Ha
pasnUyHbIX 3Tanax XXU3HEHHOro Lukia. OTW aBTOPbl pacCMaTpuBaloT NPEeAnpUaTUE Kak OTKPbITYHD CUCTEMY, B
KOTOPOM MPOMCXOAUT MOCTOSIHHOE MnpeobpasoBaHMe MOCTYNalLWMX PECYPCOB B pe3ynbTaTbl XO35MCTBEHHOW
JesitenbHocTu (ToBapbl, ycnyru, paboTbl). Bo3Hukatowme nog BO3nencTBMEM BHELIHEN Cpefbl OTKIOHEHUS OT
3annaHMpoOBaHHbIX MoKa3aTenen TPakKTYITCA Kak akTop, BbI3bIBAOLWUNA TpaHCHOpMaLno BHYTPEHHEN
CTPYKTYpbl MNPEAnpUSTUS M CMOCOOCTBYIOLNA MNPUOOPETEHNIO YCTOMYMBOCTM B HOBbLIX YCMOBUsIX. B unx
NMOHVMaHMN YCTOMYMBOCTb — 3TO MUHUMU3ALMUSA paspbiBa Mexay uenesbiMn U akTU4yeckumMu napameTpamu
npyv MUHUMAanbHbLIX U3OepXKax Ha noaaepxaHne yHKUMoHUpoBaHus [12].

J1.A. Tunaposckass nogyYepkMBaeT MHOFOrPaHHOCTb MOHATUS (OUHAHCOBOW YCTOMYMBOCTM, KOTOpasi
BKMOYaeT B cebsa He TONbko (DMHAHCOBYHO, HO U MPOM3BOACTBEHHYI, OPraHU3aLMOHHO-3KOHOMMUYECKYHO
coctaBnstowume. o eé MHEHMIO, BaXXHENLLMMW YCINOBUSMM AOCTUXKEHNST YCTONYMBOCTU ABMSIOTCS ONTUMAIIbHOE
COOTHOLUEHME MeXay Buaamy akTMBOB M MUCTOYHMKaAMM X DMHAHCUPOBaHMWS, a Takke cbanaHCMpOBaHHOCTb
(oMHaHCOBbIX MOTOKOB, AOXOAOB M PacXxo4o0B, aKTMBOB M NaccusoB [5].
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Takum obpasom, ob606Las B3rnsabl pa3nnyHbiX UCCNeaoBaTeNemn, MOXHO 3aKMioUYUTb, YTO hMHaAHCOBas
YyCTOMYMBOCTb MNpPEeACTaBnsaeT CcobOW KOMMMEKCHYD 9KOHOMWYECKYID KaTeropuio, XapaKTepusyoLlyocs
CNocoBHOCTLI0 NPeanpuATUS 3hEKTUBHO (PYHKLIMOHMPOBATL M Pa3BUBaTLCS B YCIOBUAX HeONpeaerneHHOCTH
n pucka. MNpn aTom ans obecneyeHWss YCTOMYMBOCTU BaXKHO HE TOMBKO HanuMyne [ocTtatodHoro obbema
bMHaAHCOBbLIX PECypcoB, HO W rpamoTHas cucTema ynpaeneHuss uMmu, obecneuvBaiowlas ajanTauuio K
N3MEHSAIOLLMMCS YCITOBUSAM BHELLUHEN U BHYTPEHHEN cpeabl.

B koHTekcTe Tekywmx rnobanbHbIX BbI3OBOB W TEXHOMOrMYeckoro nporpecca, obecneyeHne
YCTOMYMBOCTU INEKTPOIHEPreTUHECKMX NpeanpusTMi BCE Yalle CBA3bIBAeTCA C HEeOOXOAMMOCTbIO LndpoBON
TpaHcdhopmaumun. CerogHa 3HepreTMka nepexvBaeT He MPOCTO MOAEPHM3ALMI0, a KAaYeCTBEHHbIN nepexon K
HOBOM MOAenu pa3BuTUsi, OCHOBAHHOW Ha LIMGPOBbLIX TEXHONOIMSX.

Mo M™mHeHMO psiga wccnegoBaTenen, uUu@pPoOBM3aUUA  CTAHOBUTCS  HEOTHEMIIEMOM  YacTbio
OYHKUMOHNPOBAHUA 3HepretTuyeckoro komnnekca. [pu4ém B STOT MNpoLecC BOBMEYEHbl HE TOMbKO camu
KOMNaHWM OTpacnu, HO W TroCydapCTBEHHblE CTPYKTYpbl, noTpebutenu, nocrtaBwukn obopygoBaHua un IT-
peweHnin. Kak nogyepkmeaet B.B. [lopxuesa [7], uncdpoBas TpaHchopMaunsa SHEPreTUKN HanpasrieHa npexae
BCETO Ha MOBbLILLIEHME KOHKYpEeHTOCNocoOHOoCTM 1 adhbdekTMBHOCTU. iccneposaTtenu .M. AbgpaxmaHoBa n K.b.
BbbixoBckuin [1], a Takke Typoeey ., lNpockypskosa J1., CtapoaybueBa A., bbaHko B. [19] BblgensioT
9HEpPreTuKy Kak OfHy M3 Haubonee 4yBCTBUTENbHBLIX K MHHOBaUMSAM OTpacnen, B KOTOpOM umndpoBu3aums
OXBaTbIBaET BCE YPOBHU — OT reHepaLmm 4O KOHEYHOro noTpebutens.

B nocnegHue rogpl undpoBu3aumnsa B 3HEPreTMKe CTAHOBUTCS OLOHOM M3 LEHTpanbHbIX TEM Kak B
Hay4HOW, Tak 1 B npuknagHon nosectke. OgHakKo, kak oTMeyaeTcs B uccnegosaHum Typosel KO. n coaBTopsbl,
noaxogbl K U3y4eHuto LumcpoBon TpaHcopmaumm B CTpaHax NMOCTCOBETCKOro NPOCTPaAHCTBA MOKA HAXOASATCS
Ha 9aTane CcTaHoBneHusd. AHanu3 nybnukaumi nokasbiBaeT, 4YTO Haubonbllee BHUMaHue yaensieTcsi
undcpoBM3aLmMM OTAEMNbHBIX CErMEHTOB TOMMMBHO-3HepreTuyeckoro komnnekca (TOK). B wactHoctu, pabyak
E.J. [6], a Takke Bonkoa N.0., bypaa E.[., NaBpukoBa E.B., Cycnos K.B., KocbirnHa A.B., lopruwenu M.B. [4]
paccmaTpyBalT OCODEHHOCTM LUMGPOBLIX PELIEHUA B 3reKTpopacnpefennTenbHbiX CeTsX, B YrnpaBlieHum
3HepreTM4YecKMn NOTOKamMu U B CUCTEMaX MOHUTOPUHTA.

Takum obpasom, uudpoBas TpaHcOpMaUUsA 3SMEKTPO3IHEPreTUYECKOro CeKTopa TEeCHO CBsidaHa C
3afayen NoBbILLEHNST PUHAHCOBOW YCTOMYMBOCTU NpeanpuaTuin. B ycrnoBmusix HecTabunbHOCTM BHELLHEN cpeapl
MU BO3pacTalLmUX TexXHOnormdecknx TpeboBaHMN MMEHHO UMAPOBbLIE TEXHOMOMMW MO3BOMAIOT KOMMAHMAM
acpbekTBHO GanaHcMpoBaTb MEXAY 9KOHOMUYECKON peHTabenbHOCTbI, YCTOMYMBBIM  pasBUTUEM W
WHBECTMLIMOHHON MpuBnekatenbHocTblo. B Tabnuue 1 npegcraBneHbl KhouyeBble Noaxodbl K obecneyvyeHuro
hUHaAHCOBOW YCTONYMBOCTU NPEeAnpUATUA N NX B3aMMOCBSA3b C NpoLeccamu LmdpoBon TpaHcdopmaunn.

Tabnuua 1 — Biusiaue undpoBoit TpaHchopmaliy Ha KIFOUYEBbIE aCTIEKThl PUHAHCOBOH YCTOHYUBOCTH PEIIPHUITHI

3JIEKTPOIHEPTETUKHU
. Poab n Biausinue nugpoBoit
TpaguuMoHHBIH NOAX0A K IIpodaemsl 6e3 op
AcnekTt . . TpaHcdopMauuu B
(uHaHCOBOI ycTOHINBOCTH nupposuzan
3J1eKTPOIHepreTHKe
CrtocoOHOCTh TTOJICPKUBATH
3amepKKH B IPUHATHN PeanbpHOE BpeMsi MOHUTOPHHTA U
IUIATEXECIIOCOOHOCTD 2
CymHoCTb pelIeHui, HeJOCTaTOK TOYHBIX MIPOTHO3UPOBAHHS (PHHAHCOBBIX
WHBECTULINOHHYIO
JTAHHBIX MOTOKOB, TTOBBIIICHNE AIAIITHBHOCTH
MIPUBJICKATEIBHOCTD
VYnpasieHue KaluTajlioM,
dakTops! Hwuskast mpo3pavHoCTh, ABTOMATH3ALHS [IPOLIECCOB, aHATUTHKA
o TOCYapCTBEHHAs MOAIEPKKA,
YCTOHYHBOCTH BBICOKHE ONEPALMOHHBIE PUCKH | OOJBIINX AaHHBIX, CHIDKCHHUE M3JEPIKEK
WHHOBAIINHI
CIIOXHOCTH B YIIPaBIECHUN WHTennekTyaabHbIE CETH,
Kirouesie banaHc akTHBOB ¥ IACCHBOB,
pecypcamu M3-3a HeJOCTaTKa NPETUKTUBHOE 00CITyKHBaHHUE,
yCIOBHS YIIpaBJIeHHE PHCKaMU
uH(pOpMaIUH 1 poBble MIATPOPMBI yIIPABICHUS
" OCHOBHOM yrop Ha TPpaAULIMOHHBIE Warerpanus [oT, mudposbix
CeKTOpHBIH ynop pauit 3aBHCHMOCTH OT YCTapEeBIIHX rerpat > cbpv
METO/AbI d)HHaHCHpOBaHI/Iﬂ u JABOWHHKOB, YMHBIX CETEU, YTO
¢bokyc CHCTEM U PYyYHOT'O KOHTPOJIS
yTIpaBJIeHHe yIIydIaeT pUHAHCOBBIEC TIOKAa3aTeIH
OrpaHudeHHas INoctenennoe dpopmupoBanue
Crenenb ®dparmeHTapHOE BHEAPCHHE . "
MacIITabuPyeMOCTb, BEICOKasT KOMIUIEKCHOH IT(POBOIT IKOCUCTEMEI,
3pENIOCTH (G POBBIX HHCTPYMEHTOB N Ny
YA3BUMOCTb 06eCHe‘{I/IBa}OU.[eI/I YCTOMYUBOCTH

HUcmounux: cocmasneno asmopom

®PuHaHCOBasi YCTOMYMBOCTb MPEeAnpUATUIA CErofgHs paccMmaTpuBaeTcs He MpOCTO Kak (PUHaHCOBO-
OyxranTepckasi KaTeropusl, a kak CTpaTerMmyeckuini pecypc YCTOMYMBOro pasBUTUS. B KOHTEKCTe 3HepreTuku,
ocobeHHO B TamkukucTaHe, uudpoBasi TpaHchopmaunss CTAHOBUTCS HeOOXOOUMbBbIM  YCIIOBMEM  ANS
NnoBbILLEHNA yCTOI7I'~II/IBOCTI/I, ynpaendaemMocTu 1 I/IHBeCTI/ILLI/IOHHOI7I npueriekaTesibHOCTU OTpachu.

CoBpeMeHHbI aTan pas3BUTUS 3JHEPreTVKU XapakTepu3yeTCd akTMBHbIM BHeApPEeHWEM LMdpPOBbIX
TEXHONOrMM, 4To 0BYCrNOBNEHO HEOOXOAMMOCTBIO MOBBLILLEHUS OMepauMoHHON 3MEKTUBHOCTIN, HAOEXHOCTU
CHabXeHus1, a Takke PMHAHCOBON YCTOMYMBOCTU NMpeanpusaTuin. B ycrioBusix pacTtywien HeonpeaenéHHoCTU n
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BHELLHUX PUCKOB LUpoBM3aLUs CTAHOBUTCS HEOTBEMIEMbIM 3NIEMEHTOM CTpaTernv yCTOMYMBOIO pPas3BUTUS
3NEKTPOIHEPreTUHECKNX KOMMaHNNA.

OaHMM M3 KMHOYEBLIX HaMpaeneHun uudgpoBu3aumn sBNSETCA pa3BUTUE as8moMamu3upo8aHHbIX
cucmem ydyéma, KOTOpble ODeCcneyMBalOT TOYHbIN KOHTPOMb 3JHEepronoTpebneHuss B pexume pearnbHOro
BpemMeHn. ACY3 nos3BonsoT 3HAYMTENbHO CHU3UTb KOMMEPYECKME MoTepu, MUHUMW3MPOBaTb OLIMOKM B
pacyéTax ¢ noTpebuTensamm, NoBbICUTbL COOMPaeMOCTb NnaTexen n o6ecnevnTb NPO3PaYHOCTb OAHHbIX.

C 2019 ropa TapkukrmgpoanektpoMoHTax (TIOM) peanmsyer B [ywaHbe wmacwTabHbIn
WHBECTULIMOHHBIN NPOEKT NO BHEOPEHWMIO aBTOMATU3UPOBAHHOW CUCTEMbI KOHTPOMS U y4éTa 3ANEeKTPO3Heprum
(ACYQ3). Obwasa ctommocTb npoekTa coctaBngaeT 88 munnuoHos gonnapos CLUA, u3 kotopbix 61,4 munnuoHa
ponnapoB — 3aéMmHble cpeactsa oT AsumaTckoro 6aHka passutua (ABP), ewé 18 munnuoHoB gonnapos
BblAeneHbl NpaBuTenbcTBOM Pecnybnukn TagknkuctaH, octanbHasa YacTb obecneyeHa 3a CYET NpUBMIEYEHHbIX
YaCTHbIX MHBECTULIMIA.

ACY3 byget pabotaTb No OUINIMHIOBOMY MPUHUMMY: BCS aKTUBHOCTb CYETYMKOB aBTOMATMYECKM
nepenaétcss B LEHTpamnbHyl cucTemy, (OpMUPYHOTCA akTyanbHble [JdaHHble 06 3HepronoTpebneHun,
TapudmrKaLumsa 1 BbICTaBMEHNE CYETOB OCYLLECTBAIOTCA ANCTAHUMOHHO. locne nonHon peanusauumn npoekTa
OXWNOAETCA CHWKEHME KOMMEPYECKUX MOTepb 3MeKTPO3Heprum ¢ HblHewHux 19% po 12%, a cobupaemocTb
nnarexen MoXeT yBennuntbes o 99 % [15].

YcneLlwHbl onbIT BHEAPEHUSA TaKOW CUCTEMbI paHee Obin MPOAEMOHCTPMPOBAH B ropoae XymxaHa, roe
¢ 2017 ropga 6bino ycraHoBneHo 6onee 97 000 uHTeNneKTyasnbHbIX CYETYMKOB, @ YPOBEHb COOMpPaeMocCTu
nnarexen BbIpoC ¢ 76 % Ao 98 %. VIMEHHO 3TOT MOMOXMTENbHbIA pesdynbTaT M cTan aprymMeHToMm Ans
pacwupeHns npoekta Ha Apyrme pernoHbl Tamkukuctana: Kynsab, Bboxtap, Wcdapy, MVcrapaswan,
MenpxukeHT, KaHnbagam n BycToH.

[ns cpaBHeHus, B cTpaHax LieHTpanbHoOM A3uy aHanornyHble NpoeKTbl PeannsylTcs YKe HeCKOMNbKO
net: B Y3bekuctaHe k 2024 rogy ycTaHOBNeHO Gonee 4 MUIIIMOHOB «YMHbIX» CYETYMKOB, B KasaxcTaHe
BHegpeHne ACKY3 oxBaTuno KpymHble ropofa M MNpOMbILMEHHbIE NpeanpuaTvsa. MexayHapoaHbid onbIT
nokasblBaeT, 4YTO MOMHOE BHeApeHne OWNMMHIOBLIX CUCTEM TpebyeT He TONbKO TEXHOJOMMYEeCKOM
MogepHM3aumm, Ho U 3ddeKTUBHOM paboThbl NO LMGPOBON FPAMOTHOCTU HAaCENEHUS, YTO YXKe HayaTo B paMKax
cneumanbHbIX nporpaMMm MyHMUCTEPCTBA SHEPTrETUKM U BOOHBIX peCypcoB TamxXnkMcTaHa.

Smart Grids npencTaBnsloT COOON MHTENNEKTyalbHbIE 3MEKTPOCeTW, B KOTOPbIX TPaaWLMOHHbIE
WHXEHEPHbIE PELLEHUSA COYETalTCA C LUUMPOBBLIMU TEXHOMOIUSIMU: CEHCOpaMu, aHanM3oM OOoMblIMX AaHHbIX
(Big Data), UCKyCCTBEHHbIM WHTENNEKTOM W aBTOMAaTU3UPOBAHHBLIMW CUCTEMaMu ynpaBreHus. Takue ceTu
CnocobHbl afanTMpoBaThCs K KONebaHUsIM Harpysku, MHTErpMpoBaTh MCTOYHUKM pacnpenenéHHOM reHepaumm
(B ToMm uncne Ha ocHoBe BU3), a Takke cBoeBpeMeHHO pearnpoBaTb Ha aBapuiHble cutyauuun. Passutue
«YMHBbIX» CeTeN 0COOEHHO aKkTyarnbHO AN CTpaH C BbICOKMMM TEXHONIOMYECKUMU NOTEPSAMU B pacnpeaeneHum,
BKItovasa TagKMKUCTaH.

Lugppoeoli d8olHUK — 3TO BUpTyanbHas konusa uandeckoro obbekTa, no3Bonsiollasi NpoBOAUTb
MOHUTOPWHSI, OMArHOCTUKY, MOLENMPOBaHME CLIEHapueB 3KChfyaTauum U MNpOrHO3MpoBaHME TEXHUYECKMX
puckoB. lcnonb3oBaHne Taknx Mogenen B 3HepreTuke Aaé€T BO3MOXHOCTb 3apaHee BbISBMATb NOTEHUMArbHbIE
cboun, oNnTUMM3npoBaTh rpacurKkm PEMOHTa U TEXHUYECKOrO OBCNYKMBaHWS, @ TakKe NOBbICUTb MHBECTULIMOHHYIO
npvBMeKaTenbHOCTb akTUBOB. BCEé GonblUyto ponb Takke UrparT TEXHOMOMMU MCKYCCTBEHHOTO MHTENMeKTa u
MaLLMHHOTO 0By4YeHusi, UCNomb3yemble B NPEANKTUBHON aHANUTKe N AMCNETYEPCKOM YNpaBrieHnu.

Ta6nuua 2 — [IpuMepbl U(POBBIX PElIeHUH B MUPOBOM DHEPreTHUECKOH MPaKTHKe U UX dQdekT

Ctpana Hudposoe peurenne O:xugaemMblii/moJyyeHHbI dgderT
T'epmanus WnrennexryansHble ceTH ¢ nHTerpanueil | CHIDKeHHE TeXHHYECKHX MOTeph 10 15%, moBbIIeHe THOKOCTH CeTH
BUD
Al u Big Data s 3amuThsl SHeprocereit [IpenukTuBHOE BBIsIBIEHUE KHOEpaTaK, CHIPKEHUE YUCIIa MHIIUJEHTOB,
3alIMTAa JAaHHBIX MOTpebuTeneit
Broxueiin s mudpoBBIX TpaH3aKIUH INoBBIIeHNE TIPO3PATHOCTH PacIETOB, CHIDKEHNE MOIICHHIYECTBA,
MOBBIIICHNE JOBEPHs moTpeduTeneit
CIIA loT-nmaropmsr urst Viryqmenne Haa&KHOCTH MIEKTPOCHA0KEHHNS, COKPAIICHNE BPEMEHH
pacnpeenuTeNnbHbIX ceTeil cboeB
MHoroypoBHeBasi kubepOe30macHOCTb [IpenoTBpalieHue aTak, 3alluTa HHTEIJIEKTYaIbHbIX CeTeH, MOBBIILICHHE
JIOBEpHUS U IPO3PAYHOCTH
Kurait HckycctBennsiit naTemIekT B ACYD [NoBBIICHNE TOYHOCTH MMPOTHO30B ¥ ONTHUMHU3ANNS SHEPrONOTPEOICHHS
OxnHas [Mpnmenenne nuQpoBEIX ABOWHUKOB B CHIKeHHe 3aTpaT Ha TeXHHIeCcKoe oOcryxnuBanue Ha 12%
Kopes ynpasieann TOC
Dunnanaus Smart-metering ¢ MOJHBIM 0XBATOM [ToBbIIeHHE COOMPAEMOCTH TUIATSIKEH, CHUKEHHE XUIIICHHMA
noTpeburenei
Nuus Moo6unbHbIe 1aTHOPMBI IS I[ToBbImenue 3HeprodGpGeKTHBHOCTH, YMEHBIIICHHE aBaPUITHBIX
YTIpaBJIE€HHs TMKOBBIMH HAarpy3KaMu OTKJIIOUYEHHH
Kazaxcran udposoit 6mmmar 1 Smart Grid ITpo3padnocTs pacy€ToB, JUHAMIUYECKOE TapH(pooOpa3oBaHue,
COKpAIIlEHHE NOTepPb, IOBIIICHHE HAIEKHOCTH YHEPrOCHAOKEHUS
Hopgerus Wntennexryanbuble cuéTunka AMS + Al | CHmKeHue noreps, 3aluTa OT KudepaTrak, ONTUMHU3aLUs TeHepalu U
JUIs YIPaBIeHUs uHTerpanuu BUD

Hcmounuk: cocmasneno asmopom na ocnosanuu [15, 16, 17, 18, 20, 21].
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Takum 06pa3oM, MUPOBOW OMbIT MOKa3blBaeT, YTO UMMPPOBLIE pELUeHUA MO3BOMSIT A0OUTBCA He
TOMbKO TEXHONOMMYECKMUX, HO N OLLYTUMbIX S3KOHOMUYECKUX pe3ynbTaToB. [na TamKUKCKON 3NEeKTPO3HEPreTUKN
UX BHeApeHue OTKpbiBaeT BO3MOXHOCTU MOBbILEHNA YNpaBnsaemMocTu, Mpo3pavyHOCTM U (OUHAHCOBOW
yctonumBocTn. B cnegywowux pasgenax ctaTem OygeT pacCMOTPEHO, Kak uMdpoBmM3aunsa MoXeT ObiTb
aganTupoBaHa k ycrnosusM Pecnybnuvku TagxuknctaH ¢ y4€ToM €€ MHPaCTPYKTYPHbIX, UHCTUTYLIMOHANBbHBIX U
NHBECTULIMOHHBLIX OCOBEHHOCTEN.

B cratbe A.O. Axpoposou, H.M. Kamunoson, X.M. CanpgoBa [3] nog4épkusaetcs, 4To Luncposusaumns
aHepreTukn TagKukucTaHa AOIMKHA OXBaTblBaTb HE TONbKO chepy BUNnuMHra u ymHbIX CeTEN, HO M Npouecchl
ynpaBreHnss mManbiMy 3neKTPOCTaHUMAMU B FOKanbHbIX 3HeprocucTeMax. ABTOpbI npeanaratoT paspaboTky
uudpoBoro  anropuTMa  ynpaefeHust  rMOpuMAHOM  UNU  Manon  3NEeKTpOoCTaHUMen, MO3BONSALLEro
aBTOMaTU3MpOBaTb IKCMNyaTauuio, CHU3UTb W3OEPXKKA W NOBbLICUTb HaAEXKHOCTb paboTbl. KnwoyeBbimu
HanpaBneHNsMN HasBaHbl BHeAPEeHWe UHTEenmneKkTyanbHblX CYETYMKOB, UMPPOBLIX nnatgopm  Ang
notpebutenen, 3NEKTPOHHOIO OOKYMEHTOoObopoTa, a TakKke MOAroToBKa KagpoB And paboTel C
WHTENneKTyanbHbIMU cucteMamm. Takon nogxon obecneynBaeT He TOMbKO CHMXEHNE KOMMEPYECKMX NOTEPb U
noBbilleHne cobupaemMocT nnatexen, HO U KOHKYPEHTOCMOCOOHOCTb MOKasfbHbIX WMCTOYHUKOB 3HEPrNn B
YCINOBUSIX Nepexoaa K «3eMEHON» aHepreTuke.

OHepreTuka TagXukucTaHa NpPoAomKaeT CTarnkMBaTbCs C CEPbE3HBIMU BbI30OBaMU, CAEPXKUBAOLLMMUY €€
uncposyto TpaHcdhopmaumio. Mo gaHHbiM oT4éta OAO «Bapkm Toumk» 3a 2022—-2023 rogbl, 6onee 60%
anekTpoceTeBoro obopyaoBaHMsa HaXOAMTCS B U3HOLLEHHOM COCTOSIHMW, YTO yBENMYMBAET TEXHUYECKNE NOTEPU
N CHWKaeT HAAEeXHOCTb 3HeprocHabxeHus. OTn noTepu npesBbiwaldT 15%, 4YTO CyLECTBEHHO BbIlE
cpegHeapudmMeTMyecknx nokasaTenemn No PernoHy.

Bmecte ¢ Tem, 9HepreTuyeckuii cekTop obnagaeT cCywecTBeHHbIM noTeHuuanom. B cTpyktype
NPOU3BOACTBA 3NEKTPOIHEPTUN OOMUHMPYET rnapoaHeprns — e€ ponsa npesbiwaeT 95%, 4to co3paér
Xopowne npefnochbiNkyn AN BHeApPeHUs UUPOBbIX TEXHOMOrMM B yNpaBfneHuu reHepauven wu
pacnpegeneHnem sHeprum.

Ocoboe BHMMaHMe yaenseTcsa noarotoBke kagpos: B 2023 rogy okono 300 cneumanncTtoB MpoLunm
06y4eHne no undpoBbIM KOMMNETEHUMAM, YTO cocTaBnseT nopsaka 20% nepcoHana OAO «bapku Toumky. Ons
3(PPeKTUBHOIO MacwTabmnpoBaHus UMPPOBU3ALMN HEOOXOAMMO pasBUTME KOMMMEKCHOW MNporpamMmbl
MOBbILLIEHUS KBaNMduKaLmm.

Ons peanusaumn unpoBbIX NPOEKTOB NpPUBIIEKaeTCa MexayHapoaHoe (hMHaHCcuMpoBaHMe — BeayTCs
neperosopbl ¢ AsnaTtckum 6aHkom passutus (ADB) n BecemupHbim 6aHkom. OgHoBpeMeHHO pa3dpabaTbiBaeTcs
HopmaTmBHas 6asa, BknovatroLwasa ctaHaapTel knbepbesonacHocTn n TpeboBaHMst K COBMECTUMOCTM CUCTEM.
3akntoyeHue

LincdpoBas TpaHchopmMauus 3HepreTMYeckoro cektopa — 3TO He NPOCTO BHeApeHWe TeXHONOorun, a
Heobxo4MMoe ycrnoBue Anis YCTONYMBOIO pa3BMTUSE 9KOHOMUKM TagkukmuctaHa. Onsa Pecnybnuku TagxkmkncTaH
nepexod K UUMPOBbLIM pelleHussM B 3HepreTuke OTKpblBaeT pearibHble BO3MOXHOCTU  MOBLICUTb
3(PPEKTUBHOCTL MPOU3BOACTBA M MOTPEONEHUS 3HEpPruKn, COKpaTUTb MOTEPU M co3daTb OCHOBY Ans Oonee
LLIMPOKOrO MUCMONb30BaHMSA BO30OHOBNSIEMbIX UCTOYHUKOB 3Heprun. Peanum3auma aTux 3agady HeBO3MOXHa 6e3
TECHOro B3aMMOAEWCTBUS Mexady rocygapcTBoM, GusHecom M mexgyHapoaHbiMu napTHépamu. [lpu aTOoM
ocoboe 3HayeHve MMeeT nonuTuyeckas NOAAepXKKa W BbiCTpaMBaHWE rPamoTHON CUCTEMbI (PMHAHCUPOBAHKSA
NMPOEKTOB.

CerogHsi sHepreTuka BCero Mupa CTankuBaeTCd C HOBbIMW Bbl30Bamu, M And ctabunbHom paboThbl
oTpacnu undpoBu3aums CTaHOBUTCH HeobxoaMMbIM LaroM. Ham BaXXHO He MPOCTO KOMMPOBaTb 3apyOexHbIN
ONnbIT, @ aganTupoBaTb €ro C y4eToM OCOBEHHOCTEW HaLMOHarbHOW SKOHOMUKM, 4TOObl OOHOBMEHUE
3HepreTMyecKon CUCTEMbI CTano peanbHbIM CTUMYNIOM ANA 3KOHOMWYECKOro pocTa M MNOBbILWEHUS KavecTBa
XM3HU rpaxpaH. MNpu atom HeobxoaMmo [JenaTb CTaBKy Ha pasBuUTME YeroBedeckoro kanurtana. bes
KBanMuUNpOBaHHbIX CNeunanicToB Nobble COBPEMEHHBLIE TEXHOJOMMM OCTaHYTCS NUWb NOTEHUUansHbIMU
BO3MOXHOCTAMU. [MapannensHo crieqyeT COBEpPLUEHCTBOBATb 3aKoHoAaTemnbHyo 0asy, 4ToObl 3awuTuTb
WHBECTULMM N 0BecneyvnTb YCTONYMBOE pas3BUTUE OTpacChu.

LincbpoBunsaums aHepreTukn no3BonNuT NOBbLICUTHL MPO3PaYHOCTL NpoLeccoB, adhdeKTuBHeE yrnpaBnaTb
pecypcamMv U MOBbLICUTb YCTOMYMBOCTb CUCTEMbl AaXe B YCMOBUAX HecTabunbHoOCTW. WTorom BHegpeHus
LMPOBLIX peLleHnin JOMKHbI CTaTb CHUXEHNE n3aepXeK, pocT 3HeproaddeKTUBHOCTU N YKpenneHue no3numn

QHepreTn4eckoro KomMrriekca TapKunkncTaHa B ,D,OJ'IFOCpOLIHOIZ nepcnekTmnee.
Peyensenm: DiKypabaes T. — 0.9.1., npogeccop Kaghedpvl 20CY0apcmeentozo u MecimHozo ynpasienis Mex0ynapoonozo
yHusepcumema mypusma u npeonpunumamerbcmea JadKuKucmand.
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VJIK 656.3(574.3)

MOXUATU NYTUMOUIO UKTUCOOU BA BASUDAXOU HAKITMUETU MYCODPUPBAP AP
LWAXPU AYLWAHBE
®.X. Canasopa, Y.4. Yanunos
Jonumroxu TexHukun TodnkrucToH 6a HoMu akaaeMuk M.C. Ocumin

Maxkonan Ma3Kyp aXxaMHATH MYTUMOHWIO MKTHCOAFM Ba Ba3u(axou acocHu HakiIméru Mmycodupdappo map maxpu lymante
Gappacii Hamyzia, Mya/uTH()OH KyIIHIaaH, HAKIIH MycO(HPKAIIOHHPO Jap TabMHUHH PYLIAM YCTYBOPH HH()PACOXTOPH IIaXp, KOHEh
KapJiaHu po3y HUE3XOM axoii Ba GajaH Oapmomranu cubaTy 3MHIArHH [aXPBaHIOH TaX I Kap/ia, MachalaXOH MYLIKWIOTH capOopi,
HHYYHHH TabCHPU HAKIMET 0a MKTHCOAMETH LIaXp Ba XapakaTH HYTUMOWH axolHMpo paBliaH 0aéH KyHaH[I. ba 3apypard TakMHIH
cuécarti HaKJIUET Ba YOPA HaMyIaHH MIOPAKYHHH caMapaHOK 0apoW TaH3MMHU KOpH HAKIMETH Mycodupbap Aap MIApOUTH PYIIAX IIaxp
JMKKaTH Maxcyc I0[a LIyAaacT. XaHIOMH TaXHiH TaJKUKOT, OMHIXOM MYTHUMOM Ba MKTHCOAN HHU3 0a TaBpU XaMa4yoHHOAa MaBpHUAU
TaxKUK Kapop TupudTanm.

Kanuoeosrcaxo: naxmuému mycogupbdap, Haxmuému yamvuamil, UHGpPAcoOXmopu HAKIUEM, pyuio, Xapaxkamu myco@upoH,
XUBMAMPACOHH, OMUTXO.

COUMAINTBbHO-3KOHOMUNYECKAA CYLLHOCTb U ®YHKLUIUMN NACCAXUPCKOIO
TPAHCMNOPTA B rOPOOE OYLUWAHBE
®.X. Canpg3opa, Y.Ox. xannnos

B naHHOM cTaThe paccMaTpUBAaeTCsl COLUAIBHO-PKOHOMUYECKOE 3HAaYEHHE ¥ OCHOBHBIE (DYHKIIMHU MTACCAKUPCKOTO TPAHCIOPTa B
ropoze JlymanOe, aBTOpBI CTPEMSTCS IPOAHAIU3HPOBATH POJIb ITACCAKUPCKOTO TPAHCIIOPTAa B OOCCIICYCHUH YCTOHYMBOTO Pa3BHTHS
TOPOACKOH HWH(PACTPYKTYpPHI, YIOBICTBOPEHHM IOTPEOHOCTEH HAceNeHHWs | MOBBIIICHUM KadecTBAa JKU3HM TpaxkiaaH. YeTko
chopMyIHpoOBaTh BONPOCH! IMPOOIEMBI HAarpy3KH, a TAkKe BIMSHHE TPAHCIIOPTA Ha SKOHOMHKY IOpoja M COLHATbHYI0 MOOWIBHOCTBH
HaceneHns. Ocoboe BHHMMaHHE OBUIO YAEIEHO HEOOXOAMMOCTH COBEpIICHCTBOBAHMS TPAHCIHOPTHOW MONUTUKH M BHEAPEHHS
3¢ QEKTHBHOTO YNpPaBICHUS AT ONTUMH3AIMHU M PETYIHPOBAHUS pabOTHI MACCAXKUPCKOTO TPAHCHOPTa B YCIOBHUAX Pa3BHTHS TOPOIA.
IIpu pa3paboTke nccaenoBaHNS BCECTOPOHHE M3YJaINCh TAKXKE COLMATIBHBIC U SKOHOMUUYECKHE (DaKTOPHI.

Knrouesnvle cnosa: naccasxcupckuii mpancnopm, obwecmeennuvlil mpaHcnopm, mpaHCnopmHuas UHGpAcmpykmypa, paseumue,
naccasxcupcrkoe 08udlceHue, yCeiyu, Qakmopbl.

THE SOCIO-ECONOMIC NATURE AND FUNCTIONS OF PASSENGER TRANSPORT IN THE
CITY OF DUSHANBE

F.H. Saidzoda, U.J. Jalilov

This article examines the socio-economic importance and main functions of passenger transport in the city of Dushanbe. The
authors seek to analyze the role of passenger transport in ensuring the sustainable development of urban infrastructure, meeting the needs
of the population and improving the quality of life of citizens. Clearly formulate the issues of workload, as well as the impact of transport
on the city's economy and social mobility of the population. Special attention was paid to the need to improve transport policy and
introduce effective management to optimize and regulate passenger transport in the context of urban development. During the
development of the study, social and economic factors were also comprehensively studied.

Keywords: passenger transport, public transport, transport infrastructure, development, passenger traffic, services, factors.

Mykaaavma

Haknnétn mycodupbap ske a3 Haxwxom Myxumu HU3oMU uytumoun waxpu HywaHbe 6a wymop
MepaBaj, KU HUE3XOM COKMHOHpPO 6a xapakaTum pysmappa TabMuWH Hamyda, Gapou pywaum ycTyBOpM
nKTUcoguétum waxpu OywaHbe nosn myctaxkam dpapoxaM meopag. VIH coxa gap xannv macbanaxoun mMapoyr
0a bexgowTy caTxy 3nHgarMm MapgayM Haklwuy Hasappac gowTa, 6a Bycbat épTaHn UMKOHUSATXOM MYTUMOM Ba
fOexTap rapavgaHu LapouTu axonin MycouvpgaT MekyHad. Haknmért 6a cokuHoHu waxpu [ywaHbGe MMKOH
Meguxag, kn 6a mMyaccucaxou gap 6axwwixoum ryHOryHW Laxp YOWrvpliyaan coxaxou TaHO4ypycTi, mMaopud,
dhapxaHr Ba gurap XxM3MaTpacoHMXou YaMbusaTin 6e MOHea gactpacin gowTa 6owang. dap wapouTtu acdsounwm
LyMopan axornin Ba ryctapuin Mapav waxpu Jdywanbe, Hakwn HaknMETN YaMbuATA gap TabMuHu 6apobapum
WYTMMOW, NAanBacT KapAaHu Maxannaxo 60 Mapkasxoun xm3maTpacoHin 603 xam MyxumMTap Merapgag.

UyHOHe, K Kang KapaaHa, Haknuétn mycogpupbap sike as “...BOCUTaxom MyxMMu NanBacTCo3nmM axoni
00 VMKOHMATXON MYTUMOUBY MKTMCOAUN MUHTaka 6a xmucob mepasaa’[5]. Oap wapoutu OywaHbewaxp HW3, kn
nap 6anangun TakpubaH 3néna a3 xadTcag MeTp a3 caTxy baxp yomrmpacT Ba 3véna a3 sk MUIMOH Hadhap
axoni uctTukomart gopag, Lymopau oH 603 xam Oewtap Mmead3o54 Ba macoxaTtu [dywaHbelwaxp HM3 TagpuyaH
Baceb MellaBa, KW HaKWy Haknuétm mycodupbap myxmmtap merapgag. MIH coxa 60 TabMUH HamygaHu
xapakatu 6emamoHMaTh COKMHOH GanHM Maxannaxou 3ucT, YOMXOU KOp, MyacCucaxou TabiMMmil, TaHAYPYCTH,
dhapxaHr Ba gurap mMapkasxou XxmamMaTpacoHi, LwapouTun mycoup 6apou habonvaTh MYTMMOR Ba MKTUCOOWUU
axonmpo gapoxam Meco3ag.

AxamunsaTn  Haknnétu mycodupbap new a3 xama: as TabMuMHM OGapobapun pacTtpacii 0Oa
XM3MaTPaCOHMXO0N MYTUMOI KyMak MeKyHan, koxuww édTaHn BakTu cadap Ba BaKTpo mycomaaTt MeHamosia; ba
Tabakaxon ocebnasvpu axonin 6a MOHaHAM MMPOHCOSIOH, AOHMLLYYEH, LWAXCOHNM Mabiob Ba Aopov gapomanu
nacT BocuMTanm acocum gactpacin 6a mHdpacoxTopu waxp mebowan. Bo HaszapaowTu OH, KM KMCMU 3néQm
axonun waxpu [ywaHbe 6a HakNMMETN YaMbUATIA Taka HME3 JopaHd, TaxKMM Ba pywan MHAPacOXTOPWU Laxp,
OanaHaTap kapgaHu cudaTti XmamaTpacoHuM HaknMETn Ba 6ocamap maopa kapgaHu OH, LapTyh acocumn pyLuam
©ocyboT gap maxarnxo xucobuga MellaBag.
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Hap wapoutn pywaun 6ocypbatu waxpu [dywaHbe HaknméTn mycodpmpbap XaMuyH sike a3 pPyKHXOW
acocum xa€Tu MYTUMOI Ba MKTUCOAM HaKwun Gapyacta mebo3ag. Asbacku, xagadwm acocum pywan 6ocybotm
COXxaxoun MHppacoxTopi “...KOHEL rap4oHMAaHN TanaboTxon XM3maTpacoHUN UCTEXCONA Ba axonin gap goupau
OurapryHmxoun xyayam mebowwaHa’>. Mmpy3xo Haknnétn mycodupbap gap HdywaHbe 60 MywKkunotu ymuagune
MUCIIN KamMOyau TexHuKau 3apypi, uaopakyHuM HoAypycT, HabygoaHu uHdpacoxTopu Ko Ba 3uéaliaBum
WnaAaTHOKMKM  xapakatu Haknunétin pybapy 66yaa, 6a Takmun HWéE3 pgopag. WIH omunxo 6a cudatu
Xn3maTpacoHin Ba caTtxu BapoxaTum MycodUpOH Tabecupu MaHdin MepacoHaHa. Xagadu acnuu TaxkukoT
OMYXTaHW Ba3bW XMAMATPACOHUM HaKNMETU Mycodupbap gap waxpu AdywaHbe, MyanaH kapoaHu OMUIXom
TabCUPry3op Ba MYLUKANOTM MaBvyyda Ba NELIHMXOA KapAaHu poxxoum myaccup bapou Gexrapcosuu caTtxu
Xn3maTpacoHin Ba gacTtpacin 6a nH xmamartpacoHmxo mebowan. bo gapku axamuaTn HaknuéTtn mycodupbap
XaM4yH PYKHU MYXMMTapUHU pyLLaM YCTYBOPW LLaxp, MyannuMdoH Tanow MeKyHaa MacbynoH Ba pox0apoHpo
06a TaTbukKM Yopaxonm camapaHok 4and HaMosiHA, TO KM HaknMéT 60 cudatn GexTap Ba Oapobapu UYTUMON
Gapou xaMaun COKMHOH XM3MaT pacoHag,.

Haknnétn mycodmpbap gap waxpu LOywaHbe xono gap mapxanau HaBco3il kapop gopagd, Bane 60
YaH4 MyLWKWIOTN acocit pybapy mebowan. Kncmu sméan HaknméTn 4ambUAaTA CUMHHY CONu 3uén AopaHg Ba
TEXHUKAN KyxHa, OaxycyC BOCUTaxOu HaKMMETUW CEKTOPU XYCYCi, CaMapaHOKMW XU3MaTpacOHMPO KOXMLU
mMeauxaHa. Minosa 6ap uH, TaH3MMK XapakaTy HakMWMET Ba maopam camapaHoku cuctemau mycodupbap, Ku
MeTaBoOHaZ a3 capdwm Gexyaan BakT Ba CY3ULLBOPIA NELrMpin KyHand, xaHy3 gap catxu 3apypin 6a pox moHaa
HawygaacT. VIH Ba3b 6a kaM wygaHu cudati Xm3amaTpacoHin Ba HOPO3UrMKM LWaxpBaHAOH MeaHyomagd. Asbacky,
Haknuétn mycodupbap 6apon namBact HamygaHV HYKTaxou ryHOryHU Laxp Ba TabMWUH HaMyAdaHu gactpacuu
axonin 6a xagamoTM MYTMMOWM HaKWM MyXMM Oopaf, TabMMHM HABCO3MM YCTYBOP Ba pywan MHAPACOXTop
Bapou 6exTap kapaaHu cudaTtn xmusmaTpacoHii Ba bapoxatum cadpapu MycodrpoH myxmm meboluag,.

HaknnéTt xamuyH pykHU Kanuaumu 3epCOXTOPW Luaxp HakWu cTpaTerym Xyapo Aap paBaHOXoU UYTUMOW
Ba uktucogum waxpu AywaHbe mebo3ag. OH BocMTam acocmu xapakaTu MyHTa3amu axoni Ba naviBacTaHu
HoxMaxon Lwaxp Oa wWwymop MepaBag, KM 3aMuMHaM Tawakkynu (abonmMsiTu MyHas3am Ba CamapaHOKu
Wwaxpgopvpo dapoxam Meopad. AMMO xonatu KyHyHWM MHdppacoxTopu HaknMET aap waxpu OywaHbe 6o
YaH4 MYLUKUNOTU Yyuaan pydapy acT, km meTaBoHag 6a gurap 6axwwxon 3epcoxTop TabcuMpu MaHdn pacoHas.
HabypaHn xamoxaHrnm 6anHn Hamyaxou HaknMET Ba Maopaum farpucamapaHok cababu adsounwn BakTn cadap
Ba BonopaBum xapo4yoTu MycO(UPOH Ba COKWHOH rapaugaani. A3 uH py, “...pyllanM XaMOXaHr Ba TakMunu
3epCOXTOpPM HakKnMETin Ha TaHxo Gapou GexTap kapdaHu xapakatu MycodupoH, Ganku Bapou ycTyBopumn
WYTUMOW Ba MKTUCOOUU LLAXP axaMUSATU KaroH ,uopa,u,”3. WH paBaHg 60584 60 Hazapgow T WapouTn Myocupm
waxpu AywaHbe Ba 60 nctndoga a3 TEXHOMOMMSAXON HABM MAOPAKYHUWN HAKMWET amani rapgag, TO Haknueét
XaMUyH MarBacTKyHaHOau Myaccupy aurap 6axiixou Luaxp XvsmaT kyHad. Myannudon* GoBap mopaHa, ku
HaknNnétTn mycodmpbap HakNMETU MyxUM Ba 3apypuwCT, 3epO OH LIapouTu Mycous Bapowu pywam coxan caHoaT
Ba KOHEb kapAaHu TanaboTn Mmoaaum mapaympo dapoxam meopag.

Bo papHasapgowTv OHe, KM caxmu HaknMéTn mycodupbap Jap pywan MKTUCOAMET Ba COXaxou
nytTumon adpzanTtapacTt, 3apypaTtu xambacrtarit 60 Myaccmcaxon UnMnio TagkukoTin BellTap axcoc mellaBag.

A3 VH Nnxo03 xamkopin 60 nH coxTopxo Baxpu 603 xam OexTap LWyaaHW Ba3bu HaKNMETU YaAMbBUATUM
Mycodmpbap axamuaTn Myxmm gopag. Myaccucaxoun UnMii MeTaBoHaHg, Aap Taxusu CUCTEMaxou MAopaKyHUK
MyocCup, UcTuoan TEXHOMOTMSAXON pakamii Ba TaxJ MM MabilyMOTV Xapakatv MyCOUPOH HaKWwy Myaccup
gowTa OowaHg. VIH XaMKoOpil MMKOHUAT Meauxad, KM HU30MW HakMMET cCamMapaHOKTap Tawkun wyaa, 60
JapHas3apgowTh XyCyCUaTXoM MYyTumon Ba gemorpadin Tanabotn axonii 60 TaBpu GewTap KOHEb rapgoHuaa
waeag,.

Bo nctndoga a3 taypmba Ba OOHWLIXOW UMM, POXXOW HaBW MOOPAKYHUN XapakaTu Haknuét 4opi
rapgvga, vH mkogoMm 6a Koxuwu MYLIKMAOT, ©exTapwaBum cudaTu XM3MaTpacOHin Ba TabMUHU JacTpacuu
6apobap 6a xmM3maTpacoHUXoW HakNMETn MycoumaaT MeKyHad. A3 UH py, TaKBUATU XaMKOPUU Myaccup MUEHU
MaKOMOTWU HaKMET Ba MyacCUCaxOoU WINMA-TAOKUKOTA sike a3 OMUIIXOU MYyXMMU TakMWUM MHGppacoxTopu
HaKnNUET Ba pyLwaun ycTyBopu waxp 6a xucob mepasag.

XaMkopum 6ocamapu Myaccmucaxou UNMuI0 TagkUKoTi, K 60 Haknuétn mycodupbap TabcuprysopaHs
6a pywaun 60cyb0TH MKTUCOAMET Ba CyDOTU MYTMMOUN axonum waxpu OywaHbe MmycomaaT MeEKyHaHA:

-aBBanaH, “...00 TakKMWIM WOOPaKyHUU HaAKMMET Ba WCTMdOAaM TEXHOMOIMAXOM HaB, XapakaTu
MycoMpoH camapaHokTap Ba 6ocudattap Mewasag, ku nH 6a ad3onun pabonuaT COXMOKOPA, TabMUHU
JacTpacum KopMaHZoH 6a Yonxoun KOp Ba KOXULLM XapoyoTu YyambuUaT MycouaaT MeHamosas,.

? Canrnnos O.K. TIpo6ieMs! GOpMUpOBAHIS 1 PasBUTHS PhIHKA TPAHCIIOPTHBIX YCIYT TOPHBIX perionos/O.K.Canruuos. -Jlyman6e: Updo, 2002.-145¢.
* Toxuposa I'. TeopeTHueckre OCHOBEI OBBIICHHs >()GEKTHBHOCTH MaJoro GusHeca B cepe yeuyr. Innovations in Science and Technologies. Xyprau
WIMI-371eKTpoH#, 2/2025

* BonbmakoB A.M., Kpasuenko E.A., Uepnuxosa C.JI. [loBblmenne kauyecTBa 00CITy)KUBaHHS MACCAXUPOB U 3(DPEKTUBHOCTH paboThl aBTOOYCcOB/ A.M.
bompmrakos, E.A. Kpasuenko, C.JI.Ueprukoa.-M.:Tpancnopr,1981.- 206 c.; [xymae JI. IlpoGieMbl KOMILIEKCHOTO Pa3BUTHS I1aCCaXHPCKOTO
aBToMoOMIBEHOTO Tpancnopta Tamkukckoit CCP/ 1. [xxymaes. -Aymante: Updon, 1990.-224 c.

® Acmaesa C.ILI. DKOHOMHYECKHMH MEXAHH3M TEPPHTOPHAIBHOTO DAa3BHTHS, AJaNTHPOBAHHBIA K YCIOBHSAM HX pPasBUTHA. WHCTHTYT COLHAIbHO-
9KOHOMHYECKUX HcciaenoBanuii, YOUILL PAH
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-0yBBYM, 00 6exTap WygaHu XM3aMaTpaCcoHUMM HaKMMET axonin 6a Myaccmcaxou Tablumii Ba UMM
JacTpacuu OCOH nango MekyHag, ku uH 6a 6anang 6apOolTaHy caTxy JOHWLW Ba Manakaxou KOopi, Xam3aMOH
6a pywamn Hepym Kopumn 6ocanoxmsaT 6apon MKTMCoanéT MmyconaaTt MeKkyHaa.

-CeloM, HaknuétTu mycodumpbap xamyyH Bacunaun namBacTKyHaHOaM HOXMUSIXOM TYHOTYHW LLaxp xuccawm
MyXMM dap Taxkumu xambacTarii Ba cyboTn nytumoi gopag.

XaMuH TaBp, XaMKopuM MyacCucaxou UnMn-tagkmkoTin 60 HU3oMK HaKNUMETN mycodumpbap Ha TaHxo 6a
pywaun uktnucogn, 6ankm 6a TabMuHM cyboTn MYTMMON Ba pyLuamn ycTyBopu waxpu [dywaHbe 3amuHaun ycTyBop
mMerysopaa.

Ak KaTop ONMMMOHW TOYMK OMUIXOM Tabcupry3op 6a Tawakkynu tanabot Hucbat 6a xm3maTpacoHUu
HaknNMétn mycocupbapn waxpxopo Aap 3amoHu xyn 60 paBuixou MyBoduk TacHud kapga 6ynaHa. Bane
umpys, “... 60 pywam 6ocypbaT TEXHONOMMAXON pakamMin Ba HABOBaApUXOU MYOCUp, UH TacHUMOT aurap nyppa
4aBo6ry Habyga, HMé3 6a TakMunn Hasappac Jopan’’. A3 WH NMX03, MO KYLIWLI HaMydeM, KW [ap UH Kop
TacHUOT Jap WaknM HaB nellkaw KyHem, TO a3 NMX03M TEXHOMOMMAXOU pakaMuio MHHOBATCUOHIA XamMOXaHr
Oyna, 6a TanaboTtu py3 MyBOoWK rapavaa, UMKOHUSATM XM3MaTPacoHUXOM HakNnéTn mycodpupbap gap waxpwu
Oywanbe camapaHokTap rapgag.

Adsonwm axonii gap LWaxpxo OMUIM MyxXMMW Tabcuprysop Hucbatu Tanabotr 6a HaknmMéTm
mycodupbap act. bo 3néa wynaHm axonii, HUE3 Ba xapakaTu MyHTasam Ba gactpacin 6a Homxon Kopy Taxcun
Ba Avrap Myaccucaxo adsoui meéban. Bap acocu ap3ébun MyTaxaccucoH', “...xapakaTu axoni 6a Yoiixom
kopin Ba 6osrawT TakpmbaH 50-60% xaymm ymymumm MycoupoHpo 60 Haknuétu aBToMOOMM Talkun
meguxan”. VI paBaHg 6ovcn Bonopasun capbopin 6@ HN30MK HaKMMETN YaMbuATIA Wyda, Tanab mMmekyHag, Ku
XusmaTtpacoHin 603 xam camapaHOKTap Ba BacebTap rapaag, T0 xap gk Mmycocup 6a ocoHin Ba 60 kynanin 6a
MaKOHW nosuma pacag.

A3 WH nnMx03, a3 YoHWOM MyannugOH OMWMXOW Kanvauu TalakkynguxaHgau axTMéyoTu axonin 6a
XM3MaTPacoHMXO0N HakMMETN mycodumpbap 60 gapHa3apoWT caMapaHOKUM MYTUMOM, MKTUCOAA Ba TaxKumu
caTxu cuaTtn xuamartpacoHin gap waxpu OywaHbe 60 Tap3an aHKeTaBi MyalsiH kapda wyn, kK 6apon aH4yom
[odaHu Taxnunu xamayoHumba Ba 4aMbOBapuM aHAELLaxoM MyTaxaCCUCOHM COXau HaKMMET, ycynu ap3ébum
rypyXxum KOpPLUMHOCOH MHTMXO0 LWyaa, UMKOHUAT Meauxad Tadypmban amanum MmyTaxacCUCOHM Orox a3 BasbUATK
HaKNMMETW Waxp Oap LWaknM MykoucallaBaHga Ba GaxorysopuiliaBaHga Y4amMboBapi Ba Tax/vi HaMosHA, TO
3aMuHau KaTbin bapon kabynun kapopxou Myaccup Ba 6exco3umn Xxm3amMaTpacoHUN HaKNMET hapoxam rapgag.

WH nypcuw Kymak MeHamosia, KU MYLLUKUIOT Ba 9XTUEYOTU COxau HaKMWET a3 Hasapwu Kacbi gakukrap
rapavaa, Taxnuny nyppav Basbu XmuaMaTpacoHii gap waxp newwHUXo Kapaa wasag.

Oap HaTtuya, Gapou Gaxory3opini Ba ap3€06MM OMUIIXO Ba HULIOHAWXAHOAXO, kM 6a camapaHOKuMM
WYTUMOW, WKTMCOAN Ba cudaTh Xu3mMaTpacoHUM Haknmétm mycodupbap gap waxpu [Oywanbe Tabeup
MepacoHaH[, YYHUH Frypyxxoun OMUIX0 MHTMX00 Kapaa wyga;

lN'ypyxm 1. Omunxoun nytumon (Fy):

-LymMopav ymymunn axonum waxp (Hadap) (Xy1)
-3n4unn axoni (Hadap/km?) (X,)
-caTxy wyfn (poman babonoH aap 603opu MexHar) (Xs)
-CUHHY conu M1éHau axoni (con) (Xg)
-MUKOOPY OOHULWIYYEH Ba XOHaHAaroH (Hadap) (Xs)
-Wwymopaun gactpaci 6a Taxdumdxo Ba UMTHE3XO (Hadap) (Xe)
-Aactpacin bapou rypyxxon ocebnasupu yomea (ponsm Bocutaxom HaknueT 6o gactpacin 6apom mabioboH Ba
KyAakoH) (X)
F'ypyxm 2. Omunxomn uktucoain (F,) [3]:
-My34M MaoLln MUEHaM MOXOHa (COMOHN) (Xg)
-Xapo4oTu MUEHAWN HAKMMETUM SIK ouna aap Mox (COMOHNM) (Xg)
-LUyMOpam COXMOOHN MOLUNHXOoW Lwaxci (Hadap) (Xio)
-catxu 6ekopin (%) (X11)
-mabnafu capmosiry3opii 6a coxan HaknmMeT (COMOHI) (X12)
-TebO0AN BOCUTaxoM HaknméTum mycodupbap (agan) (Xis)
M'ypyxm 3. Omunxoun nHdppacoxtoph (Fs):
-lymopaun xaTcanpxou HaknnéTi (agagn) (Xi4)
-lwymopan HykTaxou 4yanbu mycoduvpoH (agag), a3 vymna: TepMUHANXoun HaknMeTin (Xis), Maktabxo (Xie),
©emopxoHaxo (X;7), Mapkadxou caBgo (Xig), 6030px0 (Xig).
I'ypyxu 4. Omunxom cudpatin (F):

® Toxuposa I'. TeopeTUUeCKne OCHOBLI NOBBILLIEHNA 3G dEKTUBHOCTM Manoro GuaHeca B chepe yeayr. Innovations in Science and Technologies. *ypHanu
WUNMIR-371eKTPOHN, 2/2025

7 Bompmakos A.M., Kpasuenko E.A., Yepnukopa C.JI. [loBblmeHne kauecTBa 00CITy)KUBaHHS MACCAKUPOB U 3P PeKTUBHOCTH paboThl aBToOycoB/ A.M.
BonpmakoB, E.A. Kpasuenko, C.JI.Uepuukosa.-M.:Tpaucnopt,1981.-206¢c.; Canrunos O.K. IIpobmemsl QopMHpOBaHHS M pa3BUTHS pPHIHKA
TPaHCIIOPTHEIX yCIyT ropHbIX ernoHoB/O.K.Canrunos. - [lyman6e: Updon, 2002.-145¢.
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-cbounsn HaKNMETN Myocup (BOCMTaxom HaKMMETWN COMM NCTEXConalloH a3 5 con kamTtap, %) (Xz)
-BaKTn MnéHaun cadap, (gakmka) (X,1)

-BaKTN MUEHaN MHTU30PK gap UCTrox, (aakuka) (Xao)

-cypbaT MMEHaun xapakaT gap aBoMu WwaboHapys, (km/coaT) (Xo3)

-macodan MnéHam cadap, (kM) (Xo4)

-LLIyMOpau LLNKOSTXO Ba ap3xo Aap Mox, (agan) (Xzs)

YyHOHe, Kn MyLioxmaa wya, MmycodumpkalloHin aap waxpu dywanbe, Mucnu gurap paBaHaxou N4Tumonm
Ba MKTMUCOAN, 3epy TabCupwn LWymopan 3néan oMmnxo kapop gopas. ba aHgewaun 6apxe MyxakkMkoH, 6a xncob
rMpudTaHn xamaum MH OMUIX0 Aap aman FaupuMMKOH acT.

Bosa rydpT, kM paBaHOU MHTUXOOU OMUMXOM MyxuMM, kn Ga TanaboT 6a MycOMUPKALUOHA TabCcup
MepacoHaH, 60 AgylBopuxou MyansiH TaBcud MewaBag. [MpuHCMNXO Ba yCynxoum BO3exy sAroHa Gapowu
MHTUXOOW YYHUH OMWMXO ByYyd HagopaHZ. Xap SK Myxakknk mMaddyp acT, kKu oMmunxopo 60 Taka 6a gapku
LaxCuMM XyA a3 MexaHu3Mu paBaHf Ba MyXMTW TaAKUKOT MHTMX00 Hamosiad. VIH paBaHA, dap akcapu xonarxo,
XycycusaTu cybbekTuBiA gopag.

OpaTaH, Gapou ap3ébum gdapavan axamMumsaTu OMUIIXOM MyxTanud (a3 Huroxm Tabcupu OHXO 6a
Tanabot), GewTap ycynxou Taxnunin nctucgpoga mewasaHn. bapou pacupgaH 6a HaTuyaxoum kobunm kabyn,
HULLOHAMXaHOaxom ryHoryHu omopi 6a kop 6ypaa melwlaBaHg, K1 Ha3gukum myHocmbaTtxom 6anHu TanaboT Ba
OMUIIXON MaBpuau Taxnun Kkapop rvpudTapo HuWoH Meauxad. MysodumkaH omunxoe wuHTUX06 Kapga
MeluaBaHg, ku pobutamn Ha3guk Ba ycTyBop 60 TanaboT gopaHa.

WH rypyxxonm omMunxo Ha TaHxo gap anoxugarii 6a catxy TanaboT Tabcup MepacoHaHn, 6anku gap
xambacTtarum mytakobun MeTaBoHaHA HaTMyam mypakkabpo 6a Byyya opaHa. A3 MH py, Aap TaxMnu BOKEUU
Tanabot 6a mycodumpbapii 6oan 6a pobuta Ba xambactarum 6aviHM xamanm MH OMUIIXO OUKKATWU yupai goaa
WwaBag.

Hap wpomawn TagkmkoT, 60 Makcaam Taxnunu ammkm Tanabot 6a mycocdupbapin gap waxpu OywaH6e,
OMMITXON acoCuM TabCUPPACOH, kn 6a Yop rypyxm KamnoH 4ygo wypaaHa, 60 HUWOoHOOoA4AHM uliopa, BOXuaxoun
YeHak Ba Lwapxu Mydaccanv oHxo Aap Yaasanu 3epuH oBapda MellaBaHg (Yagsanm 1).

Yamsanmu 1 — 'ypyx0aHany OMHIXO Ba HUIIOHANXAHIaX0! TabcUppacoH 0a TanaboT HucOaTn Mycodupodapit 1ap maxpu

Jyman6e
Tjj‘i C'ypyxu oMHIIX0 Ba HUIIOHIAXAHIAXO0 lapx ]1(::;1“
1. Omwmiixon marumoi (Fp)
1.1. | X;— llymopan yMyMuu axoJiuy MIaxp Axonun ymymun maxpu Jlyman6e Hadap
1.2. | X, — 3uumu axoui Muxkopun axonii gap 1 km? Hadap/Km>
1.3. X5 — Carxu myrn @®ousu  axonmuu (Gavon map 0o30pu %
MEXHAT
1.4. | X, — Cunny conn MuEHaH axoJit Muénacosu axoJiuu maxp col
1.5. | X5 — Mukaopu JOHUITIYEH Ba Tebnonn YMyMUHU JIOHUITYYEHY nadap
XOHAHIArOH XOHAHIarOH
1.6. X — LlIyMOpau UMTHE3LOPOH [Ilaxcone, ku a3 Taxpuhxou HAKITHETH Hadap
uctudoaa mebapan
1.7. v 56 _ ®dom3n  BocHTaxoW  HAKIUMET 60
7~ Hactpacii 6apou rypyxxou AMKOHHATH ucTH(oman MabioboH Ba | %
oceOmasup _
KyAaKoH
2 Ommnxon ukrucoxi (F,)
2.1. | Xg— Maomu MuéHan MOXOHA Japomajy nraxci gap siKk MOX COMOHI
2.2 X — Xapo4oTn MUEHAN HAKIUETHH OMJIa Ma6mif M capuiynan Ak omna 62 COMOH/MOX
HAKJIHET J1ap K MOX
2.3. X 15 — CoXHGOHH MOIIMHXOH MAXCH Tebmomu maxcoHe, KM MOIIMHH INAXCH Hadap
JIOpaH]
2.4. | Xy; — Carxu 6exkopit ®dousu maxconu 6exop %
25 X1z — Capmosiry3opit 6a HaKIHET Mabaaru YMYMHH * CapMOATY30pH 0 COMOHH
COXaM HAKJIMETH MIaxXpi
2.6. | Xy3 — Tepmogm Bocutaxom HakmméTu | lllymopan aBToOycx0, TpOJLIeHOYCXo Ba ana
YaMBUATH JIUrap BOCUTAX0
3. Owmuiixou uHdppacoxropi (F3)
3.1 Xy4 — llyMopan xaTcaipXou HaAKJIUETH XaTcaHp)_gon AOMITH HAKHETH anan
YaMBUSTH
3.2. | Xy5— Ulymopau tepmuHanxou HaKuérii | [ToAroxxou HHTUKOIM MyCO(UPOH aman
3.3. | X4 — [llymopan MakTabxo MyacCrcaxou TabJINMUU MaKTa0M anan
3.4. | X7 — llymopan 6eMOPXOHAXO Mapxkasxon THOOM anasn
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Ne voy Boxuan
o YPYXH OMHJIX0 Ba HUIIOHIHUXAHIAX0 Ilapx qenaK
3.5. | X453 — lllymopan Mapka3zxou caBo TudopaTroxxo Ba MOJI-MapKa3zxo aman
3.6. | Xy9— lllymopan 6030px0 Bozopxon acocun maxp aman
4, Owmmnixon cudarii (Fy)
4.1. Haxnmére, ku map maHY COJH OXHpP

Xo0 — ©ou3u HaKIMETH MYOCHD %

HCTEXCOJ IIyaacT

4.2. . ABOMHOKHMM cadap a3 HyKTau OF03 TO
X71 — Baktu muénan cadap A (bap YK TaKuKa
HYKTa¥ TabHHIIYy/A
43. | X5, — Bakrtm muéHam WHTH30pHA Hap _
J1aBOMHOKHY HHTH30P# Jap HCTTOX, JIAKHUKA
HCTIOX
4.4. . Cyppatn MHEHaW XapakaT Iap IaBOMH
Xo3 — Cyppatn Mu€HaM XapakaT P _ xap ap KM/coat
mraboHapy3it
45, . Macodan wmuéHam cadapum COKHHOHHU
Xz4 — Macodan muénau cadap ¢ bap KM
maxp
4.6. Muknopu  mMUKOATXO a3  Tapadu
Xz5 — LllymMopan MIMKOSATXO Ba ap3Xo 11op X pag ajan/Mox

MYyCO(HUPOH Jap SIK MOX

Manbav: newnuxooomu myaniu@on

WH rypyxbaHan MMKOH meamxad, ku xambacTtarm 6anHu HULLOHAMXAHAAX0 Ba TabCUPU YMYMUN OHXO
0a Hu3omu mycompbapum waxp MyansH Kapaa wyaa, acoc 6bapon Taxnunxonm MvuHbabaa rapaag.

Hap HaTn4ya MeTaBoH rydT, K1 ke a3 OMUIXOM MyXMMM Tallakkynu Tanabotun axonuu waxpu dywaHbe
0a xnamaTpacoHuMn HaknNMETN Mycodupbap caTxy pyLwam coxaum XuaMaTpacoHidi aap waxp medowaa. ba coxan
XM3MaTpacoH KOPXOHax0 Ba Myaccucaxo OOXMIT MellaBaHA, kn 6eBocuta 60 KOHEDL rapAoHUOAHU 3XTUEYOTU
MYTUMOW, WMKTUCOOW Ba U3MONOrMM axonii anokamang Oyda, pywau MyTamagavHu paBaHOXOW acocupo
TabMWH MEKyHaHA.

AViHM 3aMOH adap waxpu [dywaHbe coxaxon 3epuH gap CaMmTh XM3MaTpacoHUM MauLLNKN axoriin TalluKuI
€TaaHa: caBOO Ba MaxCyroTuU YMYMiM, XM3MaTpacoOHWM MauLid, XO4yarnm MaH3umnid Ba KOMMYHani, anoka,
HUrOXJ0PUN TaHOYPYCT Ba Fanpa, KM XaMaalloH SK4os cucTeMau nyppav Xu3maTpaCoHUM MauliMpo TaLUKWII
MeauxaHa.

Bosp rydT, k1 gapayan pyLwam xm3amaTpacoHin Ha TaHxo 60 Lwymopaun KOpxoHaxou caHoati, 6anku 60
cudaTtn Kopu OHXO HM3 MyawsiH mewasad. A3 WH py, Aap TagkukoT, 6a fanp a3 HULOHAMXaHAaxXoM MUKOOPHA,
HULLOHAMXaHAAXoun cndaTnm Coxaxom Xxm3amaTpacoHin HM3 6a Hazap 6osa rupudTa wasaHa.

WH4yHWH Tawakkynu Tanabotu axonuu waxpu OywaHbe 6a xuamaTpacoHumn Haknuétu mycocumpbap a3
AKYaH4 OMUIIXOU WMYTMMOR, MKTUCOAWA Ba WHpacoxTopit BobacTa acT. A3 Yyymma, 3vMdmMM axoni, Lymopau
KOpPXOHaxou caHoaTil Ba UTTUXOOUSIXO, KACOUATM axomnid Ba CMHHY COMM MUEHAWN KOPUWM OHXO TabCUPU MYXUM
nopaHg. Bobacta 6a vyonrmpwasu Ba gactpacum axonin 6a maHoben MexHaT adh3ouin Lymopan KOpPXOHaXo
MeTaBOHaZ XxapakaTu axonupo kam € 3véfn kyHag. Tabecvpu uH omunxo 6osg gap TagkukoT 60 HasapZow Ty
XYCYCUATXOUN MYyTMMOI B6a TaBpu JaKWK Taxnun wasag,.

Tabcupn oMuUNxXou MKTUCOAWK Ba MYyTUMOW 6Ga Tawakkynu TanaboTtm axonun waxpu [OywaHbe 6a
XM3MaTpacoHUn HaKNMETN mycodmpbap myxmum act. ba dukpm Mo, ad30MLLIM UMKOHUSATU ucTUdoLan HaKNUETH
WHUPOAK Badbu XapakaTpo Aap Kyvaxou Llaxp Mypakkabrtap rapaoHwga, TabMuWHOTW axonid 6o acboby
TayxmM3oT! Mauwwin gap waxp metaBoHad 6a koxuwy TanaboTn XM3maTpacoHUN HaKNUETU YamMbUaTin MycomaaT
KyHag.

XaMuyHVH, caTxy a3HaBCO3MM WUCTEXCONOTM Maxanni Ba pylwaM KOPXOHAaxo Tabcupu Mypakkab Ba
daporupii 6a TanaboT HucbaTu cacdap Aap Wwaxpxo gopad. A3 WH py, Taxnunu uH omunxo 6osag 6o
[apHa3apAoLWTh XYCYCUSITXON MKTUCOAMIO uyTumMonn waxpu OywaHbe Ba wapovTn Mmaxannmm oH aH4yom goaa
wasag.

Bba Tawakkynm axTMé4yoT 6a Xm3maTpacoHWuM HaknMéTn Mycodupbap OMUNXOU MYTMMOR, a3 4yymna
Japadyan MablymoTM axonin HuM3 TabCcuMp MepacoHaHd. ba uH omunxo GeBocuTa LymMopan AOHULLYYEH,
TaHOCYbU KOPMaHAOHU MYXaHOUCA-TEXHUKA HucbaT Ba wymopan ymymuu KOprapoHu mMaxannin Ba Luymopau
MWUEHaN XOHaHAAroH AOXUN MeLlaBaHg, KM MH OMUIX0PO HMU3 XaHrOMK TaxkmkoT 6osia 6a nHobaT rupndT.

Tawakkynu axTMéyoTt 6a caéxaT To aHgo3ae 0a Gexrap WydaHu LWapouT MexHaT anokamaHg act. ba
aHgewan myannudwm [4], xycycuaTn Tabecupu MH omun 60 camTu TaFiMpébum Tanabotm axonin 6a cadap
XamoxaHr meboluag,.

Camtn Tabcupn omunm GappacuwaBaHga ©0a catxu Tanabotr ©0a Xu3amaTpacoHWM HaKMETU
mMycodupbap fap waxpu [ywaHbe xene mypakkab act. A3 WMH py, Tabcupu OH Gosin 60 HasapgowTh
XYCYCUATXOUN MYTUMOUBY MKTUCOAA Ba MHDPACOXTOPUM LIAxp Taxun Kapaa Lwasag.

Bo Makcagy TabMWMHM QCOCHOKKYHUM WINMUKM Taxnun Ba ap3ébum caTxu TabCcupu OMWIIXOU
MyxOK/MMallaBaHaa, 4yanbu Hasapy aHaelaxou KOPLUMHOCOH XaM4yH SIK YCynu MyxUmu TagkUKOTA MaBpuauv
uctndona kapop AoAa LWyaaacrt.
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Bapou TaBcudu gapavan MmyBoumKaTK aHAeLwaxon KOPLUMHOCOH KoadhducrmeHTn myBodukatn KeHgann
(W) unctndopa wypaact. Koacdbdutcnentn KeHgann W 6Gapon 6Gaxorysopin Ba MyalsiH kapgaHu papadau
MyBOOUMKaTN aHOeLaxon KOPLUMHOCOH Aap ap3éoumn 25 HuwoHamxaHaae, k1 6a Tawakkynu axTméyotn axonmm
waxpu dywaHbe 6a xm3amaTpacoHUn HakNMETM mycodupbap Tabcup MepacoHaHga, uctudgoaa wyaaact.

Hap paBaHau nypcuwm akcnepTin gap waxpu OywaHbe HUWOoHAMXaHO4axou TYHOryH MyansiH kapga
wyaaHa (YaMbaH 25 HUWoHAUXaHaa), KM TabCupy OHXOPO 6a Tallakkynu aXTUEYOTU axonin 6a xm3amaTpacoHuu
HaknMétTn mycodupbap HuwoH meauxaHn. Bo wmctudopa a3 koapdutcneHtn mysocukatn Kenpgann W
Japayan XxaMOxaHrm Hasapy KOPLUMHOCOH Taxnun rapauva.

Bapoun ap3ébum axammsTi ctatucTukum KoadpputceueHTn mysodpukatn Kengann W, nctucoaa dypaanm
¥ MNupcoH, kn 6a TakcumoTu X2 60 gapayvau o3ogumn (M-1) Tobeb acT, UMKOHNa3up acrT.

AxamuaTtn koadpdutcneHtn mysocukatm Kengann (W)6o mykoncan apauwwum X2 xucobyna 60 apauwim
Yyageann MmyansiH MelwlaBag, kKM OH a3 caTxu axamusT (p) Ba gapadvam o3ogmm (k = m - 1) Bobacta act. Arap
ap3vwmn x* xucobwyna a3 ap3vwn Yagpanii kanoHtap 6bowapn, koaddutcneHtTn W axamuaTtm CTaTUCTUKiA
aopag.

Bapou nH makcaa, HaTnyaxomn ap3ébum 25 omun a3 YoHmMobm 15 KopLMHOC YamboBapi Ba Aap YaaBanu
2 VHBbUKOC édbTaaH, K1 xamuyH acoc bapon Taxnunu mydaccan uctugoia mellaBsaHg,.

Yansanu 2 — Ap3é0un OMIWIIXO a3 YOHHOU KOPUTMHOCOH

Kopmmnnocon
1] 2] 3 4 5 6 7 8 9 10 11 12 13 | 14| 15
X1 92 | 85 | 70 | 100 | 100 | 90 90 | 100 | 80 | 100 | 100 | 100 | 90 | 90 | 85
X 74 | 65 | 80 | 100 | 100 | 80 80 90 | 90 | 60 90 90 80 | 60 | 65
X3 87 | 81| 70 | 100 | 100 | 65 70 60 | 50 | 80 80 70 80 | 85| 80
X4 63 | 62 | 50 | 100 | 100 | 55 60 50 | 50 | 60 70 60 70 | 65 | 60
Xs 84 | 80 | 52 | 100 | 30 75 80 50 | 60 | 70 60 50 80 | 85| 90
Xe 55 | 50 | 60 | 70 50 50 40 80 | 60 | 80 50 50 50 | 45 | 40
X7 18 | 10 | 21 | 80 50 35 50 80 | 50 | 60 50 50 40 | 15| 40
Xg 82 | 75|64 | 80 80 60 50 60 | 50 | 60 40 40 40 | 60 | 50
X 70 | 65 | 55 | 80 20 55 50 60 | 50 | 30 30 30 40 | 45 | 40
X10 68 | 76 | 65 | 90 90 70 80 80 | 60 | 50 50 50 80 | 70 | 60
Xu 22 | 28 | 20 | 80 85 30 35 50 | 40 | 40 50 50 40 | 25| 30
X1z 70 | 65 | 58 | 88 85 65 70 40 | 40 | 50 40 40 60 | 72 | 70
X3 78 | 82 | 66 | 100 | 100 | 100 | 100 | 60 | 80 | 50 60 80 | 100 | 80 | 80
Xia 82 |74 189 | 90 94 80 85 80 | 80 | 60 80 80 85 | 70 | 60
Xis 32129139 | 60 65 50 45 40 | 20 | 40 60 60 55 | 25| 30
X6 88 | 92 | 80 | 100 | 100 | 80 80 50 | 30 | 40 40 30 80 | 95| 90
X7 78 | 86 | 70 | 90 89 70 65 40 | 30 | 30 30 30 75 | 80 | 75
Xis 85|84 |70 | 90 85 50 45 30 | 30| 30 30 30 55 |80 | 75
X19 44 1 35|32 | 50 55 60 75 40 | 30 | 40 20 20 75 | 40 | 30
Xao 55 | 45 | 60 | 65 60 35 30 60 | 40 | 60 60 60 40 | 30 | 35
Xa1 45 | 52 | 40 | 70 75 65 70 50 | 40| 70 70 50 90 | 45 | 40
X2 20 | 15|20 | 80 85 50 70 40 | 40 | 40 60 50 80 | 25| 20
Xoz 35|34 |30 | 75 85 50 75 40 | 50 | 40 50 40 70 | 25| 20
X4 28 | 27 | 32 | 60 65 55 60 50 | 50 | 40 50 40 60 | 30 | 35

Xos 14 | 12 | 10 | 60 20 50 65 50 | 50 | 50 50 50 50 | 15 | 10
Manbaw: dap acocu nypcuuiy KOpUUHOCOH

OMIIX0

Hatuyaxoun yagean gap Taxnunu mydaccan 6apon MyasH kapgaHu axamusaT Ba Caxmu Xap sk oMW
Jap macbanau TagkMkoT UCTugoga MellaBaHa.
Bap acocu xuMcobkyHMX0 Ba CaH4MLLIM axaMUSATK OH, HaTU4axon 3epuH 6a JacT oBapAa LWyaaHAa:
W=0,51; x%pacu.=18227; x’raGn=13641;
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y’paca =182,27> yrabn.= 36,41

Hap Hatuya, rmnote3a oumg 6a MyBOMKATM HULLIOHOOLXOW KOPLUMHOCOH, kn 60 wuctudgopa as
koadpcputcneHtn Kengann W xmco0b wypaacT, pag kapga HamelwaBa. MunéHu KOpLMHOCOH MyBodumkat gap
Bbopan axamusaTM oMunxon nHTUxobLwyaa Byvya gopag.

Hdap mMaymyb, HUWOHAMXaHOAxoW WHTMXOOWyAa, TanaboTu COKMHOHWM waxpu [ywaHbe Hucbatm
XM3MaTpPacoHUN HaKNMETUPO MyaWsH Hamyda, caTxy KOHeb rapaoHugaHu TanaboT Ba  Talwlakkynu
XU3MaTpaCoHUM HaKNUETUPO Aap MH Luaxp ap3€bin MekyHaHA.

Bbo HazapgowTn Hatuyaxou ap3ébum koacbdpucmeHtn Kengann, ku catxu BanaHam mysodumkaTt Ba
9bTUMOAHOKUN Ha3apXOu KOPLUMHOCOH HaknuéTtu mycodpupbappo gap HM30OMU LLAXpAOpih YHCypyu acocum
PYLLIAM COXaxou NYTUMOW Ba UKTUCOAA Maxcyb meLymopem.

UyHoHe, kM TaBcud HamygaaHd, “...Aap LWapouTU MyoCuMpu pyliaum waxp HaknuéTtn mycodupbap
XaMUyH PYKHWU MyXVUM Aap TaxKiMu cUCTeMan Maopaw Laxp HakWwu kanuan Me6o3an”®. A3 uH nnxo3 Baandaxom
MYTUMOW Ba MKTMCOOMU HaKNMETU Mycocmpbap gap cuctemMau Lwaxpi Hakwy MyxMMm gopaHa Ba 6apov pywam
YyCTyBOPpU LIaxp 3amunHan xyb dapoxam MeopaHa. A3 4yymna, “...0Hx0 KOOMnMATN KOHED rapAoHUOAHU HUE3XOU
Jacrtpacuu WaxpBaHOOHPO 0a MakoHxOM KOpy TaxCcwui Ba Jurap XvM3MaTpacoOHUXOW 3apypil TabMUH
MekyHaHO'[5]. WHYyHMH HaknmnéT ©Oapou Tawkunm xambactarum MWYTUMOW, MaxcycaH ©Oapou rypyxxou
ocebnasup, mycongat MekyHad. Victndogan HaknméTn YambuaTii XapoyoTu LWaxXCcid Ba YMYMMPO KOXMLI AOAA,
nsodan BaKTu xapakaTt Ba Xapo40Tu CY3ULLBOPMPO KaM MeKyHaga.

Oap maymysb Mo pywj Ba 6extapliasum Basbu HaknMéTn mycodumpbapum waxpu QywaHbepo gap wa
HYKOTU acocu newHuxod MeHamoewm, kn 6a aHgewaw MO dap xonatv amanin kapgaHu UH 4Yopaxo BasbMu
cucTeMan HaknMETUM LWaxp sk aHao3a 6exTap xoxan rawwuT.

MewHnxonoT 6apon 6exrtapco3unn HaknMéTn mycodmpbap aap waxpu OywaHbe:

Pywan nHgpacoxTopu HaknNneTn.

WHTerpaTcusiv TEXHONOrMSAXom pakami.

TabMUHM gacTpacum UKTUCOA Ba NapOOXTW OCOH.
Bexbyaunn cndatm xmamaTpacoHin Ba 6exatapi.
TabMWHM XamoxaHrnm 6amH1 HaMyaxou HaKNMMET.

. TagkukoTM MyHTa3aMm Ba xamkopi 60 Myaccucaxoum Unmi.

Xynoca

Taxnunxo HULWOH AodaHd, kn ap3ébun KopwmnHOCOH 6oabTmoa Byaa, HaknMéTn mycodumpbap Hakwm
Kanvan gap TabMWH Hamydauu Jactpacii, newbypau xambactarum MYTMMOM Ba Kam KapAaHu Xapo4oTu
nKTUcogum waxp mebosag, ku 6apoun pyLwam ycTyBopu LWaxp Myxum meboluaa.

Ad3anusaTxom acocuu WMH pywn gap OH acT, KM HakMMeTW YaMbUsTii MeTaBOoHag M3odgaun BakTu
XxapakaTpo KOXWW [o4a, Xapo4oTW MKTUCOOAMPO capda Hamosi, XamM3aMOH pylan YCTyBOpWU WKTUCOOMPO
TabMWH Hamyga, TabCcupy MaHUK 3KOMNorMn HakNMETPO kam KyHazd. VIH paBang 6apoun TabMuHM Waxpxo gap
3amMoHu Myocup 3apyp Oyaa, 6a 6exbyoun wabakan NOrMCTUKA Ba PyLLAM MYTUMOUN Yomea MyconaaTt MeKyHag.

Taxnunu camapaHokidi Ba cudat¥ WH XU3MaTPaCOHWXO WMKOHUAT Meduxad, KA MYLLKMIOT Ba
KamOyamxou Yopi LUMHOXTA LaBaHA, Ba Yopaxou 6exbyan aHgewmnaa wasaHa. [Jap Mmaymyb, TaxKUKU HAKMUMETH
Mycocpmpbap gap waxpu OywaHbe 3ammHam acocih 6apon GexTap WyaaHu caTxyM XM3MaTpacoHin Ba pyLuauv
©ocyboTn nktucoai mebowuag.

Myappus: Caromszoda P.C. — H.u.m., 00mcentn, Myosuni paucu waxpu Dyuarbe oud ba MAcbaray;ou HAKAUEM.
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XAMKOP/ BO MAKOMOTU 3AXUPAXOW OABITATUN KULLBAPXOU UTTUXOOU OABNATXOU
MYCTAKUIT XAMYYH OMUITU TABCUPPACOH BA BYYETU OABJNTATUU YYMXYPUU
TOYUKUCTOH
C.C. Huéssoma
AreHTHH 3aXUpaxou MOJINU AaBIaTHH Ha3au Xykymatu Yymxypuu TouukucTon

Maxkonan Ma3kyp 0a TaxIWJIM aMHKH HaKIIM XaMKOpA 00 MakOMOTH 3aXHPaXxOW MOJAMM JaBIaTHH KHUIIBAPXOU ab30U
Wrtuxonu Hdasnarxou Mycrakun (MAM) map xoxui nogasHu Gumopu Monusieia 6a 6ydetu gainatuu Yymxypuu ToqukucToH Oaxmmaa
mygaacT. Myamumug 60 Taks 6a caHaaxou pacMil, Taypubaxou 30 coiam OXup Ba TaxXJIWIM CHECATH MUHTAKABH HHUIIOH MeOHXal, KU
TABACCyTH MEXAaHM3MXOM XaMTHMpPOWHM HKTHCOAH, a3 Yymyla KyMakXOW OamlapAycToHa, BOPHUAOTH YCTYBOPH MOJXOM CTparerd Ba
MyOoqIIIan Taqpubaxo Jap coXau MIOPAKyHHH 3aXUpPaxOW MOAIWH HaBiarii, TOYMKUCTOH TaBOHHCTAACT XapOYOTH XyAPO KOXHMII JIO0Aa,
caMapaHOKHMHU HU30MH 3axupaBupo adzonmnr quxaxa. Jap Makona xam3aMoH 0a Hakmy kumBapxou Poccust, Kasokucton Ba benapyc nap
WH paBaHJI AWKKAaTH Maxcyc Joja mrymaact. Jlap moéH Myammd Xynocaxo Ba TaBCHSIXOH aMalil MEITHUXO0J MEHaMOS, KM MEeTaBOHAH]|
Gapou TakBUATH MUHOAbIal XaMKOPHXOHU MHHTAKa Ba TAXKMMH aMHUSATH UKTUCOAN XU3MaT KyHaH]I.

KamuaBoxkaxo: 3axupaxou mooou, 6yyemu oasnamii, MM, amuuamu ukmucooi, Kymaxu bauwapoycmona, eéopuoom, Pocccus,
Kasoxucmon, benapyc, camapanoxii, Yamxopii.

COTPYOHUYECTBO C OPFTAHAMMU YINPABNEHUA TOCYOAPCTBEHHbIMU PESEPBAMU
FOCYOAPCTB — YHACTHMKOB COAPYXXECTBA HE3SABUCUMbIX TOCYOAPCTB, KAK
®AKTOP, BITUAIOLWNN HA TOCYOAAPCTBEHHbIVN BIOXKET PECNMYBJIMKU TAKUKUCTAH

C.C. Huéssompa

Hacrosias crarbs OCBSIIEHA BCECTOPOHHEMY aHAIM3y POJIM COTPYIHUYECTBA C OPTaHAMH IOCYJapCTBEHHBIX PE3EPBOB CTPaH
CHI B cHmxeHun (pUHAHCOBOW HATPY3KH Ha TOCYAapCTBEHHBIH OromkeT PecryOmukn Tamkukuctad. ABTOp, Onupasch Ha O(pHUIHAIEHBIE
JOKYMEHTBI, IPAKTUKY nociaeaHux 30 JeT U aHaInu3 perHOHaIbHON MOJIUTHKH, TOKa3bIBACT, YTO Oarofapsi MeXaHH3MaM SKOHOMUYECKOIT
HHTETpaliy, BKJIIOYas TyMaHHTapHYIO TIOMOIIb, CTAOMIBHBIH UMIIOPT CTPATErHIECKUX TOBApOB M OOMEH OIBITOM B cepe yrnpaBIeHUS
TOCYHapCTBEHHBIMH pe3epBaMy, Ta/UKMKUCTaH CyMeN COKPaTUTh PAacXoIbl U ITOBBICUTH 3()(EKTUBHOCTH CBOEH PE3epBHON CHCTEMBI.
Oco0oe BHUMaHHE y/IelleHo KITtoueBbIM napTHépaM — Poccun, Kazaxcrany u benapycu. B 3akmoueHne 1aHbl NpaKTUUECKHE BBIBOABI U
pEKOMEHTallnK 110 JalbHEHIIEMY Pa3BHTHIO COTPYIHHYIECTBA M YKPEIUICHUIO YKOHOMHYECKOI 6€30MacHOCTH.

KioueBble ciioBa: mamepuanvHvie peszepsvi, 2ocyoapcmeeHuviii  6100xcem, CHI, akoHomuueckas 6e30nacHOCmb,
eymanumapuas nomows, umnopm, Poccus, Kasaxcman, Benapyce, 3¢hgpexmusnocms, compyoruuecmeo

COOPERATION WITH THE STATE RESERVES MANAGEMENT BODIES OF THE MEMBER
STATES OF THE COMMONWEALTH OF INDEPENDENT STATES AS A FACTOR AFFECTING
THE STATE BUDGET OF THE REPUBLIC OF TAJIKISTAN
S.S. Niyozzoda

This article provides a comprehensive analysis of the role of cooperation with state reserve agencies of CIS countries in
reducing the financial burden on the state budget of the Republic of Tajikistan. Based on official sources, a review of the past 30 years,
and an analysis of regional policy, the author demonstrates how mechanisms of economic integration—such as humanitarian aid, stable
import of strategic goods, and experience sharing in reserve management—have helped Tajikistan reduce its expenses and enhance the
efficiency of its national reserve system. Special emphasis is placed on strategic partners including Russia, Kazakhstan, and Belarus. The
article concludes with practical recommendations for deepening regional cooperation and strengthening economic security.

Keywords: material reserves, state budget, CIS, economic security, humanitarian aid, imports, Russia, Kazakhstan, Belarus,
efficiency, cooperation.

Mykapauma

[ap wapoutn 4yaxoHn MyoCup, KU Taxauaxoum WUKTUCOOMBY MYTUMON Ba OyXpPOHXOM MuHTakaein 60
cypbat acsomw meé€baHa, mMacbanau Tallkuiu HU30MKU YCTYBOpM 3axupaxou moaavu gaenatii 6a gke as
CaMTXON MYXUMMK CUECATU UKTUCOAWUM KULWBAPXO Tabaun édpraact. 3axmpaxon MOLAMA XaMyyH OMUMW Kanuain
[ap TabMUHW aMHUATU MUNNA, Cy0OTU MYTUMOMBY MKTUCOAN Ba xmud3m 6030p MaBken mMyxum gopaHa. OHxo
Dapoun axTmé4oTn cadapbapit, pacoHMgaHn kymakxou GalapayctoHa, 6apTapadco3nn okmbaTxom XxonaTxou
dhaBkynoaa Ba Aactrupum 6axLixom MyxMMU UKTUCOL Xu3maT MeKyHaHg. Taypubanm yaxoHin cobut HamygaacT,
KM Oap OaBpaxon OyxpOHM Max3 3axvmpaxou MOOON MMKOH MeauxaHd, KM AaBraTxo Xapo4oTu u3odupo
newrnpin Hamyaa, KyBBanm MOnNusiBUM Xyapo caMapaHok nctugona 6apaHa.

Bapou Yymxypun TOYMKMCTOH Macbanam HUroxaopr Ba UCTUodau camapaHOKU 3axmpaxon moaai
axamusiT maxcyc kaco mekyHag. bo HasapgowT xapo4oTu 3vén Gapow Tallakkyn Ba HaBCO3UM MyHTasamu
OHOUN 3axuMpaBii, 3apypaTé YyCTy4yyum POXxou Kamxapdyy Mmyaccup 6a MuEH meosn. Ake a3 YyHWH POoXxou
camapaHOK TakBUSATU XaMKOPUXOU MUHTakasin gap govipau Uttnxoaun Oasnatxon Myctakun (MOM) mebowag.
MH xamKkopin UMKOHMSITXOM Baceb Oapou myboaumnam taypuba, AacTrmpymM MOOAA Ba TabMUMHU BOPUOOTU
YCTYBOPW MOSIXOM CTpaTernpo gapoxam meopag.

Tann conxoum UCTMKNONUAT TOYMKUCTOH 60 mMcTudoga a3 UMKOHUSTXOM XaMrmpoum uktucopin 6o
kuweapxou MOM, xycycaH Poccus, KasokuctoH Ba Benapyc, TaBOHUCT TO aHfo3ae capbopum 6y4eTnpo KoxXuLL
Onxan Ba CaMapaHoKuM Hu3oMu 3axupaBupo acdpsouw 6Gaxwag. Kymakxom OGawapgyctoHa, BOpMaoTH
6eBocutan MaBoAM HME3M aBBanus Ba XaMKOPUXOM WNMIA-TEXHWUKA Oanenu paBllaHW OHaHA, KW XamMrupoum
MUHTakKaBin MeTaBoHa 6a xMd3n MaHPUATXON MUNMA Ba TaxKMMU aMHUATU MKTUCOAN MycomaaTt Hamosa. A3
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WH Py, Taxnunu amuky Taypubam xamkopuxoun BucépyoHuba gap vH coxa Ha TaHXO axaMusaTW Hasapussi,
Oarnku ap3uwun amanii Hu3 gopag.

3axupaxon Moaoaouv AaBnatil XaMyyH SIK YHCYpU Kanmuauv HU3OMUM aMHUSATU MKTMCOAW Aap Xap $K
AaBnaT MakoMy MyXMMPO WLLUFON MeKyHaHA. TUOKM KOHyHrysopun Yymxypumn TOYMKUCTOH, 3axXupaxon MOAAUN
AaBnATi Maymyn Maxcycu masof Ba MONxow ctpaterit mebolwlaHa, kn 6apon TabmMuHM axTUEYoTH cadpapbapi,
BGapTapacdco3nm okmbaTxom xonaTxom aBkynoaa, pacoHmgaHn kymakm 6alapaycroHa, nylTuboHnn Gaxwxoun
acocuun UKTUCOAM MUNNN Ba TaH3MMK Badbi 6030p paBoHa wypaaHg [1]. Taypmbaun knweapxou ryHoryH cobut
HaMydaacT, KM Max3 MaBYyyOuSATM 3axupaxoum MOAAMM [aBnaTil UMKOH Meauxad, To gap wapouTtn 6yxpoHi
cy60TN NYTUMOUMIO NKTUCOAA Ba aMHUATU MU xmd3 Kapaa wasag. YyHoHe onummn Toyuk Hasapos A.X. kana
MeHamosaa: «3axupaxoun cTpaTerii gap WwapouT ByXpOoHn MeTaBOHaHA XaMyyH kadonatyn aMHUATU UKTUCOAN
Ba XMd3n cyboTn NYTUMOW XM3maT KyHaHa [2].»

Bo HasapgowTn TafFimMpoTun rnobanin Ba TaxaMaxon pysad3yHU MKTUCOAW, Aap Tynu ce Jaxan oxup,
Macbanau TalKWM CaMapaHoKM 3axmpaxou mMoaavu AaenaTil, XycycaH 6apou kuwwsapxou nacoluypasi, 6a
fke a3 ad3anuaTxou cuécaTu AasBnatum uKTUcoan Tabawn édraact. [lap UH 3aMuHa, TaxKMMU XaMKOpPUXOou
GaviHngaBnaTin Jap Coxaun 3axvpaxou MOAAN XaM4yH siKe a3 POXXOM Kamxapyy mMyaccupu Koxuwu capbopun
Monusnein 6a Oy4eTn gaBnaTin ap3€bii Mmewwasag.

Yymxypun TOYMKMCTOH, XaMyyH KulBapu [JOpou WKTMcoAu GocypbaTt pylaKyHaHAa, 3apypatu
TallakKymn Ba MAOPaKyHMU myaccupu poHOM 3axmpaxou cTpaTternpo xyb gapk meHamosa. Kamg kapgaH 3apyp
acT, KM a3 HUIoXU MOMWSABKA, HUTOXOOPA Ba HABCO3UW MyHTa3aMu WMH 3axmpax0o Xapo4yoTu 3uéapo Tako3o
MeKyHaA. A3 UH Py, pyLIAaM XamKOpuxon MuHTakasi, 6axycyc gap 4yaxop4vybam Uttnxoam dasnatxoun Myctakun
(MWOM), Gapon KoxuWwK PULLIOPU MONUABUM OOXWIA Ba TaKBUSATM WMKTUOOPW 3aXUpPaBUWM KULLBAP axaMusTv
aBBanuHgapaya kacb mekyHag.

Kang kapaaH 6amBapug acT, kv nac a3 dypynowmumn N1tnxoawm LLypasii, xap ke a3 Yymxypuxoun cobumku
ntTTNxo4 6a KUCMK 3axmpaxon Moaanm aasnaTin coxmb rapamgada. VIH Takeummy LMToBKopoHan HU30MKU SroHae,
KM Jaxcornaxo Tawkun Melyd, TabuncT Ku Tabempyn MaHdum Xyapo ry3owT. MacanaH, TamoMu MONroxy unmin
Ba TabnuMin gap kanampasu Poccusa 60k MOHA, Aap X0Nne K1 MKTUAOPXOM UCTEXCOMNMWN 5K KaTop alén Xomu
cTpaTerit 4ap Kuwsapxou gurap 60k MoHAaHA.

AlHM 3aMOH rydhTa HaMmeTaBOHEM, KM PaboNUATU 3axnpaxonm MOAAMKU AaBnaTin ap Kuwsapu Mo nyppa
Yygo a3 gurap AaBnartxo YyapaéH gopag. XaMKopuxou KyHYHR aap Laknm HU30MHOK Ba YCTYBOP MAOMa OOPaHA.

Oap moxu noHn conv 2003 HaxyCTUH KOH(POHCKU MAKOMOTW 3axmpaxon AasnaTtuuy K KaTop KUWBapxou
MOM 60 nwTtupokm ApmaHucToH, benapyc, KasoknuctoH, KnprnanctoH, Poccus Ba YkpavHa 6aprysop wya. dap
Yyanaca 3apypaTty TaxkuMu xamKOpupo Tabkug Hamyaa, NelHUXo4 kapaa Wya, K1 3axvpaxou anégatune, ku gap
avrap MamnakaTxo MaBvydaHz, MeTaBoHaHA Aap KvWBapxou axTuéymaHa uctndoga wasaHg Ba 6apbakc, ku
WH Tawkunm ason aroHanm MKTUCOAW WMH paBaHApPO OCOHTap xoxah kapa. bo Bydyau uwH, gap vH 4opabuHit
3apyp wymopuga wyg, kn, 6apom pacugaH 6a 4YyHUH xagad, KOHyHrysopun mapbyt 6a rapavwuv 3axumpaxou
moaavu gasnatih Aap kuwsapxou WOM myTttaxug Ba 6a wapoutn 603op MyToOMK kapha wasaHg. YoHMOXo
XaMUyyHWH Jap MaBpuaM XaMKOpih Aap coxan omMoOacosvn kagapxo TaBodyk HamyaaHna. Jap KoOHMpOHC kang
rapouma, KM xerne MyxuM acT, Ku 3axupaxo 6a Tapse HWrox gowrTa wwasaHa, kKM 6aban aH4yoMu Myxnatu
HUrox4opi HM3 Kobunu dypyw GowaHa.

A3 Tapacdm gurap, macbanav Tawép KapAaHu MyTaxaCcCUCOHM COXxaBil Gapou 3axmpaxoum moaauu
faesnatii gap kuwBapxon WOM xene yupain Gokin memoHan. [Hap Pepepatcuam Poccus myaccucam
MaxcycrapgoHvgallygae maB4yyq acT, KM MyTaxaCCMCOHPO Aap COXau HUroxaopun Aapo3mMydaaTu 3axupaxou
mMoaan Tanép mekyHad. A3 nH py, 6apoun kuwsapxou MOM uctudogan nH nonroxy Tanép KapaaHu kagpxo Ba
rmpudTaHn MmyTaxaccucoHu banaHgmnxTucoc, Xxene cyamaHa acT.

Ba vH Tapuk, xamkopunxo gap 6axwm 3axupaxou Moaouu aasnatii MMEHU kmwBapxov VOM pap 6abse
CaMTX0 annakav Tabpuxu MyarsiHe Nanao kapgaaHa.

A3 HyKTan Ha3apu TabMWUHN aMHUATU UKTUCOAM, YYHWH Xxamkopumxo 60 knwsapxou NOM 6osia 6ap acocu
NMPUHCUMXOU UITMIA aCOCHOK rapaaHs;

- TabMuHM MaHdmaTN MyTakobunan Tapadxo;
- XMcobrvpum capvBakTMn Ba3bu reononuTHKA;
- VIMKOHW MyTOOMKATKyHOHMM 3axmnpaxo gap govipav NOM.

TOYMKNCTOH a3 Conxou aBBanu COXMOUCTUKMONA, J4ap acocyu MPUHCUNM MaHduaTtu MyliTapak, Kyl
MeHamos, KM gap coxau 3axupaxou MOLAMM AaBnaTtii 60 KMWBapxou xamnaimonu xyg gap MOM pobuta,
mybogunan taypmba Ba MMKOHMATXOPO ryctapuwl amxad. WH xamkopii Ha TaHxo 0a TakBuATM MKTUZOPU
3axmpaBum Munni, 6anku 6a camapaHokum nctndogam MaHoben MoOnMaABA Ba MOAAN MycomnaaTt MeKyHaa.

Baxvpaxon Mogavm AasnaTii xamdyH ooHaW cTpaTterin 6apou xap sk gaBnat axaMUsiTU Xa€TaH Myxum
aopang. KopwuHocu pyc Makapos V.A. aypycT kana meHamosg;: "3axupaun gaenatii Ha TaHxo Sk aHbop, 6anku
AK Yy3bU MyXUMK cucTemMam ngopakyHum xasdxoun kuweap medowag [3]." MyBoduKM KOHYHry3opumn Yymxypum
TOYMKNCTOH, 3axvpan MOAAUN AaBNaTi Maymyn Maxcycu cTpaTervsy MaBo[ Ba MOSXOeCT, kKu 60 makcagxou
9xTMéyotn cacpapbapii, aH4OMM KOPXOWU TabXMpHOMAsup xaHromMum padbu okubaTxom xonaTtxou daskynoaa,
pacoHugaHu épuy GalwapaycToHa, OAacTrMpuu COXaxou WKTUCOAM MWUNNA Ba TaH3umMu 6030p newbuHn
wynaaHa. Taypnba HUWOH Meauxan, KM Max3 MaBvyauMSaTU YYHWH 3axupaxou AasraTii MeTaBOHad aMHUATU
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MUIIA Ba CyGOTU MYTUMOMBY MKTUCOAMPO Aap AaBpaxon OyxpoHi TabMuH Hamosid. ba kaBnu onvMoHun xuHay
Oytta A. Ba Cunrx C. “Baxupaxoun cTparterii xaMyyH cunap 0apou newrupin a3 xananu 3aHyupam TabMUHOT
Xn3maT kapga, 6a Tanowxo 4yuxaTm yCcTyBOpCO3MM MonusBi mMycouaaT mMeHamosHa{4}.” Bobacta 6a wH, gap
LaponTn nMpysam YaxoH Ba MaxcycaH gap Tynu 30 conm oxup 6apou KuLBapxou nacowypasii, Xxamkopin gap
coxaun 3axvpaxou MOAAMM AaBraTii 6a sSiK OMUIM MYyXMMU TakBUATU aMHUSITU UKTUCOAW Ba cabyk HamydaHu
6opu monuasii 6a aywm 6y4eTn gasnat Tabaun édpraact.

Yymxypum TOYMKMCTOH xamuyH gasnatu py 6a pywa 3apypaTt HUrox4opin Ba MOOPaKyHUM caMmapaHoKu
3axuMpaxov Moaauu cTpaTterMpo Aapk MekyHad. bo By4yam wH, Tawakkyn Ba HUrOxX4opuv 3axupaxoun mMoaaum
[aBnaTtii xapo4oTu Hasappacpo Tanab mekyHan, ku 6eBocuta 6a OyyeTn gasBnat duwop meopag. A3 py,
3apypaTu TaH3MMK cuécaTu faBnaTtili Jap WMH camTpo MKTucoaaoHwu Toumk, HypmaauHo P.LU. yyHuH GaéH
Hamynaact: «Cuécatm paBnatum uktucogim ©6osg pap 6apobapu pywam 6030p, HU3OMKU  3axmpaBuu
MybTaaunpo Hu3 kadonat amxagd {5}.» Ake a3 poxxou Myaccupu KOX1L JoAaHu MH ouwopy By4eTin uH pywigy
TaBceaun XaMKOpMXon MUHTakaBii gap vopuyou Nttuxoam Oasnatxon Myctakmn (MOM) mebowan. T oYymKNCTOH
aap xowwusam NOM a3 py3xou aBBanm COXMOUCTUKIONA KyLIMLI MEHaMosg, K1 gap COXan 3axmpaxoum Moaamu
fasnaTin 60 KMWBapxou LWapuk Ta4ypuba Ba maHobebpo Tabonynu Taypmba KyHazd, 3epo Xamrmpoumn KyLUULIXO
Aap vH Yyoga 6a TaH3umMK xapo4yoTu Oy4yeTii Ba banaHg rapangaHn camapaHoKum uctndogan capBaTtxov MOAAM
MycouaaT xoxag kapg.

3axvpaxon MOAAMM OaBraTil Yy3bM MYXMMU MEXaHW3MW TabMUHW aMHUSTU UKTUCOAWA Ba YCTyBOPWUK
NYTUMON-UKTMCOAN Maxcyd meébana. [lap akcapu KMLWBapxon YaxoH, a3 Yyymna xamauv gasnatxou ab3ou VOM,
HU30MM 3axuMpaxoum MOAAMM AaBnaTtii Tawakkyn édraact. TaBpe Taypuban Tabpuxi HULIOH Meauxag,
3axuMpaxov YamboBapallyaa gap CONxou MYLIKA OMWUNW mnoBarun xudp3am amHuAT Ba cyboTM KuwwiBap
MerapgaHg. bapon TOYUKMCTOHM MyCTakun, K gap COMxou aBBanun MUCTMKNONMAT 60 BGyxpOHXOM MKTMCOAN Ba
odhatxoun Tabuii pybapy wyna 6ya, gowTaHn poHOM 3axupaxou MOAAMM AaBnaTtii UMKOH 404, KM OKMbaTxom
MaHMMN OHXO TO XaAaM MyaWsiH KOXULW Aofa WwaBaHg. AMMO HUrox4opi Ba nypparap4oHuM 3axmpaxon Moaai
Xapo4oTu 3néapo Tanab Hamyga, goumo a3 byqeT capdu mabnaFxopo Tako3o MekyHad. A3 WH py, YycTy4yyu
POXX0 Ba yCyrnxomn kamxapyTtap 6a MoHaHaM xamkopuu GanHanMunanii gap uH coxa 6apov TOYUKUCTOH XaéTaH
MyXVUM rapamg.

Mac a3 pypynowwmm Nttnxoau LWypaein gap conu 1991, xap sk Yymxypum cobuk, a3z yymna TOYUKUCTOH,
COXTOpY MUMNUN 3axmMpaxon AasBnatum Xyapo Tabcuc god. bo Byqyyaom 4yno wyaaHm HUM3oMxo, ©arHu uH
KMWBapxo pobuta Ba XaMKOpMM Ha3guK Jap coxau 3axumpaxoum mopai xud3 rapoug. AbHe, MakoMoTu
noopakyHaHaam 3axmpaxov Mogavm gaBnaTii ap KMWBapXoW TO3aUCTMKION XaMyyH BOPUCOHU COXTOPU SAroHau
[aBpOHM WypaBin 6a xamagurap anokau 3uum KOpMpO HUroX OOLITaH4 Ba XaMOHO oMojan €pum myTtakobuna
OynaHa. VK xambacTarin gapk rapama, Ku MyLKUNOTY Taxauaxou MKTUCOOMBY MYTUMOME, KM MeTaBOoHaHg 6a
OyxpoHu 3axupaxo cabab waBaHA, akcapaH Xycycusitu doapoMunii JopaHa Ba nocyx 6a oHxX0 H13 XaMOXaHrm
fSanHanvmunanupo metanabag. buHobap vH, xamkopun GucépyoHnba gap gonpav MOM 6a gk MangoHu Myxumm
TabMWHM aMHUATU UKTUCOAM Tabamn édraacT, Kn Ha TaHxo 6a TakBUSITU (POHOM 3axmMpaBuM Xxap K KuLIBap
Kymak mepacoHapg, 6ankm capbopuu MonmsBMpo a3 Aywun xap AaenaT, a3 Yyymna TOYMKUCTOH, To Yoe cabyk
MeKyHag.

XaHy3 [ap 3aMOHU LWypaBih OalHU YyMXYpUXO HU3OMU SAroHaM WAOPaKyHUM 3axupaxoum MOLAMU
naenatin aman mekapd. bo 6apno wygann UOM, axtnéy 6a xamoxaHrco3um cuécat Ba 4YopabuHUXo dap WH
coxanm ctpatermm mktucogi 6okin mMoHA. [ap Hatuya, Jap OaBPOHM UCTUKMONUAT SK KaTOp CO3ULLHOMAaxowu
bucépyoHnba Ba coxTopxou doumin B6a MWMEH omadaHa, ku xamkopuu pasnatxou WOM-po pgap 6axum
3axvMpaxov MoAauM AaBnaTtii TaH3UM MEKyHaHA,.

Kagamyn myxum gap wmH vopga Tabcucu Lypoum mawBapatm poxBGapoHM MakomMoTu  3axmpaxowu
pasnatun kmweapxon MOM mebowag, km 60 kapopwu Lypou caponmn xykymatxon WOM 3 gekabpu conu 2004
Tabcuc éPT. VH LLypo xamuyH HUXOOM COXaBUM XaMKOP Xu3maT MeKyHa[ Ba Basudan acoCuMn OH XaMOXaHr
COXTaHN (abonuAaTU LaBNaTxXOM ab30 [ap WOOPaKyHUWM 3axMpaxou MOLAW, Taxus Ba TaTOMKW MPUHCUMY
Komagaxoum MyBodpukallyoa gap WH camT, WHYYHUH PYyLWAM Xamkopum OucépyoHuban uMKTUCoOM Ba WUIMULD
TexHukin mebowapn. ba wnbopam pgurap, Wypou maskyp MexaHuamepo dapoxam oBaph, KM TaBacCyTu OH
ToumkuctoH Ba gurap kuweapxoun MOM meTtaBoHaHf cvécaTtu Xyapo Aap coxau 3axvupaxou gasnatii MyBOuK
Hamyaa, a3 Taypubaun xamgurap oMy3aH Ba XaMépun amanupo neww 6apaHg.

Lypon mawBapatMm pox0apoHM MakKOMOTM 3axupaxou MOLAMM [aBnaTili a3 poxbGapoHM COXTOPXou
MacbynM MH cOxa Adap xamau gasnatxoum ab3on UOM (ApmaHuctoH, Benapyc, KasokucToH, KupfFuancToH,
Mongosa, Poccus, TOYMKUCTOH, YKpanHa) nbopat acT. XaTTo kuweapxoe YyH Y3bekuctoH sa O3ap6onyoH, Ku
[ap mapxunaxou ryHoryH aap davonuatn WOM kamdavon 6ygaHa, gap vyopabununxon uH Lypo xapgon akan
XaMuyH HO3Mp LUMpKaT Bap3vaaaHd. MIH daporvpum Bacem ab3o Ba HO3MPOH HULLIOH MeAuxad, Ka coxau
3axupaxou moaai 6apon xamaum KviWBapxou nacowypasin GoHydy3 acT Ba HME3 Ba xamépum xama4yoHuba
nopag.

Oap poupaun UWypon mawBapatii Sk cuncuna camtxoum ad3anusaTHOKU XaMKOpil MyaiWsiH kapaa
WwynaaHa, ku 6esocuTa 6a TaKMUIM HU3OMK 3aXMpaxou MOLAMMN AaBnaTii Ba KaM KapAaHu XapoyoTu HodapKopu
xap daBnaT paBoHa WyaaaHa. YyHuH camTxo mbopaTaH a3: Tallakkyr, HUroxaopi Ba naopakyHuM 3axupaxou
Moaanm (a3 yymna 6exrapcosum mMabnafrysopum cuctema); myboaunaum taypuba pap vaxopuybau caHagxou
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MEBEPUN MUINNUM Xap AaBnaTt; TabMUH HaMygaHW amHUATU 03ykaBopi 60 nctndoda as 3axmpaxoum mMoaauu
OaBnatid; TaKMUIM KOHYHry3opin gap 6opan 3axupaxon Moaai; Hasopat cudat MONXou 3axmpasii; TaH3UM Ba
TakMuUInM COXTOPU WAOPaKyHUW 3axupan [aBnaTtil; XaMKoOpuUM WUNMUI0 TEeXHUKR; TalKun Ba rysapoHugaHu
Kypcxon 603omy3mBy Ganang GapaowTaHu MXTUCOCKM Kagpxo Ba fanpa. VIH pynixaT HUWOH Meauxad, Ku
XaMKopi TaHxo 6a Tabogynu maBog Maxayd Hawyaa, 6anku TamoMu YaH6axomn habonmaT HU3OMK 3axnpaxom
gasnatupo ¢apo merupag. bapou ToyukncToH, kn pgap Gucép a3 mH camTxo Taypubawn ko Hagopapn é
3axyMpaxov Maxayam MOSMSBUI0 TEXHUKMM XyApOo Aopaj, MWITUPOK Aap YyHUH XaMoxaHrcosum oucépyoHuba
doungan kanoH Meopan. MacanaH, 60 épumn kuwBapxoe 4YyH Pycus Ba Ka3OKMCTOH, KM [ap HUroxgopuu
3axmpaxou KanoH Tadpubau faHin gopaHa, TOYMKUCTOH MeTaBOHaa cuécatyu camapabaxiwin 3axupacosin Ba
NCTEBMONN 3axMpaxopo Tallakkyn Auxad, KOHYHry3opum xyopo MyTobuK co3ag Ba caTxyM oMoAarum Kagpxopo
6anaHa 6apoopag, kn xamam UH MyctakmmaH 6a capdayynmn mabnarxom 6yyeTtin mycomaaT MekyHag,.

Bapou poxHamoun gapo3myagaTn Xamkopi aap UH coxa, kuwsapxon MOM sk xy4daTu ctparteri Taxusi
HamynaaHg. KoHcencusam xamkopin gap coxaun 3axmpaxou moauwv gasnatuu kuwsapxoun MOM 6apon gaspa To
conmn 2030 60 kapopwu LLypoun capoHu xykymaTtxo a3 28 manm 2021 Tacguk rapauvg [6]. Mew a3 nH, KoHcencusau
kabnin 6apou gaBpa To conu 2020 aman mMekapg, ku xaHy3 conm 2010 Tacauk wyna 6yn. VIH koHcencusixo
YMYyMUSATW Ha3apy paBulLX aBRaTXou ab3opo HUcbaTu xagadxo, Basndaxo Ba CaMTXOM acoCUN XaMmKopi
MyalsiH Hamyga, MPUHCUIXOM acocum XaMKopupo, a3 Yyymna WXTUEpin OyaaHu wwupkat gap O6apHomaxou
MyLLlaxxac, 6apobapxykyki Ba cyaMaHanM myTakobunapo Tabkua mekyHaHg. Tatoukm KoHcencusan 1o 2020 6a
LWypon mawBsapatii cynypga wyga 6ya, km myHtasam 6a LWypown uktmcogmmn VOM ompg 6a newpasBum Kop
xucobot mepod. Hap rysopuwn davonuatu Lypo 6apou conxom 2017-2021, km gap 4vanacau Lypowm
nktucogum UOAM moxm mnonm 2022 6appacii wya, davonuaty LWypon mawsapatii 6axomn 6anang rmpudT Ba
naomau Kopxou paBoHa 6a banaHg GapgowwTaHM aMHUSTU 03yKaBopi Ba pywaun ycTysopw kuwsapxon VOM
TaBcusa rapaua. VIH ap3ébin HUWOH Meamxad, KM XaMKopuMu COXaBi Oap 3aMuHau KOHcencusixou kabynwyna
TaBOHUCTaacT 0a xagadxou xy4 gap Mapxunav asean Houn rapgaag Ba 6apou mapxunan gytom (conxom 2026—
2030) HM3 HaKLIaxou MyLlaxxac Taxusi MellaBaHA.

Bapon pgactrupii Ba pywaon xXaMKopuu WIMA-TEXHWKA MWEHW Mammnakatxo Aap Oaxwm 3axumpaxou
mMoaaun aasanTii, 60 Tawabbycu Wypoun mawsapatin conv 2007 myaccucan 6asaBum UNIMMBY TabiMMid TabCUC
goda wya. NH makompo Maxyxuwroxy NnMn-TagkMkoTum MyLLKUITOTU HUroxgopin Hasgm O4voHcuun denepanmm
3axupaxou gasnatum Poccusa ("HWW npobnem xpaHeHus Pocpesepsa") 6a yxaa rmpudtaact. VIH TawkmnoTu
6a3aBin TaxnMnxom xonart Ba AypHaMou pyLwan cucTtemMan 3axupaxopo MerysapoHa, KOH(POHCY CEMUHapPXou
b6anHanmunanin 6apou Tabogynu Taypmba TawKuM MeKyHad Ba UTTUIOOTM Myduapo 6apov mabpydrapaoHum
davonuatu Lypou mawsapatii Hawp meHamosna. A3 yymna, xap con maymyam masoaaun yanacaxou Lypo gap
COMOHaM WH MaXyxuwrox 4Yom Joda MelwlaBag Ba Oy MapoTuba gap Sk con Maymyau GanHanmunanuim
Makonaxou UnMin TaxTu YHBOHU « T€XHONMOMMAXON MHHOBATCUOHUN UCTEXCOIN Ba HUrOXOOPUM ap3uLLIXou Moaan
Gapou axTMEYoTU OaBnaTiny Hawp Merapaad. TOYUKUCTOH MeTaBOHaA a3 pOXXou MIMUKU NeLIHMXoAwyaa aap
WH KOH(POHCY Hawpusaxo Gaxpa OappolwiTa, YCyrnxou HaBTapuUHW TaH3UMKU  3aXMPaxopo Aap amanvaun Xya
TaTbnKk Hamosin. XamuyHuH, GapHOMaxou TabiUMUW MyLUTapaku Taxuswyaa Oapon omopa Ba 0030My3un
Kagpxou coxa, KM a3 4oHubum kuwsapxou newpadgpTta (benapyc, KasokuctoH, Poccus Ba f.) NewHWXoA
mMerapgang, 6a 6exrap WyAaHu UKTUOOPWU MHCOHMM AreHTUM 3axmpaxov mMoauv Aaenatuv TOYMKUCTOH Kymak
MekyHaHA. [ap Maymyb, COXTOPXO Ba MeEXaHWU3MXOM XaMKopue, KU ap OaBOMU COMXOWU UCTUKNONUAT Adap
poupan OM avon wynaaHn, UMKOH MeauxaHd, KM KYLWUWXoM Munnuu TOYUKUCTOH Jap coxan 3axmpaxouv
mMoaaun dasnaTtii 60 Tanowxou MUHTakaBi navBacT rapauga, canoxusatu xapdy Tapad ad3yH rapgag. VH
3aMVHary3opun xamrmpo€Ha Xxofo MMKOH Meauxand, ki gap cypatv pyx godaHun xonartxou chaekynopa €
ByxpoHxon 6o30pin knwBapxo butaBoHaHa 6a TaBpu aBpit Ba MyBOUK XxaManrappo 4acTrvpin KyHaHAa, K1 UH
MaB3ybpo Aap dacnm osHaa 60 Tadcun xoxem gua.

Ake a3 HULWOHAMXAHAAXOoM acocun CyoMaHaUW XaMKOpUMM MUHTaKaBn fap coxau 3axupaxou mMoaauu
OaBnaTtii UH koxuw édTaHn capbopum xapo4oTii 6a 6ydeTn gasnatum ToymkucToH mebowan. VIH koxnwéebin as
YaHg 4yMxaT TabMWH Merapgaj: TaBacCyTM pacoHMOaHW Kymaku OallapfycToHa Ba €puu Tabyunin a3 xmcobu
3axMpaxou KULLIBapXOW LLapWK Aap XonaTxon GyxpoHi, TaBaccyTM TabMUHK LLaponTn mycoug 6apoun BopmuaoTu
YCTYBOPY ap30HM MOJSIXOM acocit (a3 kabunu o3yka Ba Cy3uLIBOPA) Ba WMHYYHWH 60 poxu Gextap LwyaaHu
caMapabaxwum MeHeYMEeHTU 3axmpaxoum Moauu faBraTit gap AoXwunu kuweap 60 nctudoga a3 Taypuba Ba
JoHuwmn wapukoHn NOM.

Taypumbaun 30 conm OXup HULIOH Meamxan, K TOYMKUCTOH BOpX0 a3 MexaHU3MK xameépun OaBnaTxou
WOM pap naxsaxou gywBop GaxpaBap wygaacT. AbHe, XaHroMu pyrn gogaHu odatxom Tabuin € GyxpoHxom
NYTUMOW-UKTUCOaME, Kn Boncn KamoMaam MaBOAWN HUE3W aBBanusA MerapgaHg, KULBapXoW LUapuK a3 xucobu
3axmpaxou gaenatum xyg 6a TouymkucToH épum GawapaycroHa npcon HamygaaHa. UH épuxo myctakymaH 6a
capd HawygaHu mabnarxou 6yd4etn TOYMKNCTOH Bapoun padbu okubaTxon xoamucaxoe, K HoraxoH 6a MUEH
omMajaaHj, mycouaar kapaaacrT.

MacanaH, Tnbku ntTnnomn pacmia, O4yoHcum 3axmpaxou gasnatum Poccus (PocpesepB) TaHxo gap comnu
2010 6a 5K KaToOp KMLIBApXOM Xamcos, a3 yymra TovukucToH, 6a mabnarm 158,7 MunnuoH pybn Kymaku
BawapayctoHa npcon Hamygaact. NH kymakxo 6apou nywtnboHun axonun ocebamaan ToYMKUCTOHM nac a3
odatxom Tabuin paBoHa LIyaa, XYPOKBOPW, Cy3MLIBOpK, MaBoau Tubb6 Ba awéwu 3apypupo fap 6ap
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mMervpudTaHg. XamuH TaBp, Aap xonate ku MyMkuH 6yg TOYMKMCTOH Maybyp Wwasag MH MUKOOP MOy MaBogpo
60 xapym mabnaFxou xyg xapvuaopi € a3 3axupaxou Max4yau Xygall paBoHa KyHag, 60 wapodatu gactrupum
wapukn ctpaterun xyg — Pegepatcuam Poccus Kucmm 3néam MH xapo4oT a3 gywmwm 6y4etn Munmnim CokuTt
rapava. YyHnH paBaHaum Kymaku GawwapOycToHa gap COMxo Ba xaBoaucy Gabai HM3 ungoma E€gT: macana,
conn 2015 nac a3 3amuHnap3a gap Bunoatn Myxtopu KyxmuctoHm BagaxuwoH, 4yoHnbu Poccus 6a BocuTam
xaBonanmoxou Basopatu xonatxoun caskynogam xya Kymaku 6aliapoycroHa oBapi, KM OH MaBoam 03ykaBopi,
Xanmaxo, Kypnaxo Ba gurap naBo3vmoTu 3apypupo gap 6ap mernpudt. VIH aman 6opu anrap HULWOH O0A, KK
3axupaxov gasnatumn Pycus xamuyH nywitnboHe 6apom TOYMKUCTOH Aap nax3axou BasHUH XMAMAaT MEeKyHaHA.

Mnoea ©6a Poccusa, gurap wapukoHn WOM Hu3 6a TOUMKMCTOH KyMaku MOAAA pacoHuaaaHnd.
Ka3oKMCTOH, k1 xyq gopowu 3axmpau Oy3ypru o3ykaBopi meboluaa, gap conxou ryHoryH 6a TOYMKUCTOH Kymaku
MaxCyrnoTu 03yka Ba cy3uLiBopin dmpuctogaact. ba uttunou pacmin, Kymutam saxupaxon moganm Basopatu
xonatxon daskyrnogam KasokucToH Hu3 pap AdaBpau 3ukpwyda 6a ToyukucToH Ba KMpFU3MCTOH KyMaku
OawapaycTtoHa npcon HamygaacT. A3 Yyymna, 3umMmucToHn conxoun 2007-2008, BakTe kK TOYMKUCTOH 60 ByXpoHU
Waanan 3HepreTvkini Ba HopacouuM MaBOAM CYXT pybapy wyad, xykymatn KasokuctoH ©a TaBpu dhaepint 60
npconu MasyT (Cy3uwBopuM Ma3syTii) Ba 6ab3e HaBbxoW 03ykaBopi 6a TOYMKUCTOH KyMak pacoHd. VIH kymaku
fOeBocuTa Ha TaHXO a3 JacTu capauu axoni newrvpin kapg, 6ankv gaBsnatu TOYMKUCTOHPO a3 xap4y mabnaru
n3odin 6apou BOpUOOTM OYMNM MasyT Ba MaxCynoTu fu30i paxo baxwwug. XamuH4uyHuH, Yymxypun Benapyc
HU3 caxMu Xygpo rysowitaact. [lenaptameHTn 3axupaxon mogamm BasopaTtu xonatxou daskynogan benapyc
nap conxom 2010-2011 6a ToyuknctoH, Moldova Ba YkpavHa kymaku GawapgycrtoHa (a3 yymna maBogam
03yKaBOp#) pacoHgaacT. MapyaHge xaymm uH Kymakxo Hucbat 6a nmkoHoTn Poccus kamTap 6owag xam, 6apou
TOYMKUCTOH Jap LWapouTu OywBOp Xap Kymak ap3uvwmMaHg Oyaa, UMKOHM KaM KapAaHu Xapyu 3axupaxou
[oxunmpo dapoxam mecosag.

Myxum act Tabkug HaMoeM, KM YyHWH Xxamkopuu 6GawapayctoHa pap govpan VOM  3amuHam
WHCTUTYTCMOHanNi xam gopag. dap KoHcencuam xamkopin Ba caHagxou MapbyT kang wygaacT, ku nctundonam
3axupaxov gaenaTii 6apou padbu okmbaTxom xonaTxou haBKynoda Ba pacoHugaHu Kymaku OalapayctoHa
siKe a3 xagadxom Myxummn xamkopin mebowaga. Tubkm HusomHomam Lypoun mawBapatii, gaBnatxou ab3o 6osa
MEeXaHW3Mepo pyLua ANxaHAd, K1 gap xonatxou daskynofa 3ya a3 ooHAM 3axupaxov Mogauun aasnatii 6apom
épun xamaurap uctndona 6apang. TaxTm xamuvH xagady, YaHz Ccon new Tapxy co3uwHoMaun Tabemcu PoHam
3axupasun mywwtapaku kuwsapxov WOM 6apoun Epin xaHromm xonatxoun daskynoga 6appacin rapana. i doHa
newbunHin MeKkapa, K1 xap Kiweap caxMu MyansiHu 3axupaxopo 6a sk poHan ymymia rysowwiTa, gap MaBpuamn pyx
[oOaHu odhaT gap KULIBapU ULLITMPOKYM, a3 OH (boHA 3ya MaBoA Ba TeXHMKa 4yao Kapaa wasag. Arap YyHuH
MexaHuM3M nyppa poxaHaosin rapaagd, oH 6a TOYMKMCTOH UMKOH Meguxad, ku 6apou xonaTxoum u3Tupopi
3axupaxou kamTap HUrox gopap Ba 6ewrtap 6a poHOXOM KONNEKTUBI Takd HamMosd, KM UH Bellybxa xapo4yoTu
nasompopun Gy4eTMpo kaM MeKyHad. Xapyang WH Tapx TO XOn nyppa amanin Hallygaact, Xyau paBaHau
MyBOOMKau OH HWLIOH meamxad, kv kuwsapxon VMIOM papk MekyHaHnd: TaHxo 00 KywuvM AKk40s METaBOH
Tabcupy ochaTxomn Tabuin Ba 6yxpoHxopo 60 xasMHam kamTap NywTK cap Kapa.

Xynoca, xamkopuxou GawapayctoHa gap dopdyom NOM 6a TOYMKMCTOH MMKOHUST goAaHd, Ku gap
[aBpoHU OyXpOHI KMCcMK KOBunM Mynoxmsaun capbopum monusiBupo 6a gywm wapukoH rysopag. Tnbku omop,
TaHxo Kymaku GalwapayctoHam Pocpeseps Ba gurapoH gap conun 2010 6apou ToynkuctoH 6a YaHg MUnmMoH
ponnap 6Gapobap 6yg, km arap OH ©0a 3umMMaun xykymat Meadton, Ooucum 3vMéQ rawiTaHu Xxapo4oTwu
FapuHakKwaenm Gy4yeT Ba 3XTUMOMAH Kacpu OH Merapaua. A3 UH py, MH XaMKOPi XaMuyH SIK «KrnanaHu
Oexartapii» 6apon 6y4eTy gaBnaTin xugmaTt MeKyHaa.

Yysbu guvrapym MyxMMMu TabCupu xamkopin 6a Oy4yeT, nH cdapoxam oBapgaHu wapoutn xyd Gapowu
Bopugotn 6oabTumog Ba 60 ap3vwm HucbaTaH mactu MOnxou ctparterin mebowan. TOYMKMCTOH a3 nmxo3u
TabMuMHU Gab3e MaBoOAM acocil, MaxcycaH fanna (raHgym) Ba MaBOAM CY3ULLBOPA, TO aHAo3ae BobacTam
BOpUAOOT a3 kuwsapxou NOM mebowag. Arap uH BopuaoT 60 kumatn 6anaHg € 60 myTTassunuxou avén cypat
rmpag, gaenat Maybyp mewasag 6apou HWUrox OOWTaHW Hapxu gactpac gap 6o3opu goxunin cybemaonsa 4ynoo
KyHag € xapo4oTu aurapepo 6a saumma rmpag, kv xama 6a 6y4et 60pu unosarin meaHgo3aHa. XaMkopum 3ud 60
KMwBapxo YyH KasokuctoH Ba Poccusi mycoupat kapd, kM TOYMKUCTOH Aap WH camT wapouTxoun cabyktap 6a
[acTt oBapag.

KasokuctoH Tanm ce gaxanm oxvp 6a TabMMHKyHaHOgau acocuu raHgym Ba opa 6apou TOYMKUCTOH
Tabgun édtaacTt [7]. NH kmweap xamacona xygaygu 1-1,3 MnH ToHHa raHaym 6a TOYMKMCTOH coamp MeKyHaa.
Max3 myHocmMbaTxom AYCTOHA Ba XyCHM TadhoxyMm ap caTxy onii Gomncu oH wyaaaHa, ku KasoknctoH omoga act
coampoTu Fannapo 6a ToYynkncToH ad3oull anxan Ba XaTTo Aap COJIXOM MaxCynoTu fanna kam pyeHaaHall Hu3
YX4a4opuxou COAMPOTMPO HUrox Aopad.YyHoHun, aap MyBoduMKaxou ConoHan Ay AaBraT Macbanan TabMUHK
kacbonaTHOKM raHaym gapy merapgag. Conu 2024 Ka3okMcTOH M3X0p AOLWT, KM OMOoAa acT COAMPOTU raHayM Ba
opapo 6a ToymkuctoH 603 xam GeluTap Kapaa, LWapouTKn NorMcTrukapo 6exrap cosag. XaTTo NewHMXo4 Wwya, Kn
LIMPKaTXON TOYMKY KasoK MywiTapakaH gap Oaxwu kuwoap3un KasoKUCTOH capMosry3opii KyHaHz, TO
X04armxo 3epu OapxoCTu aHWKM 6030pu TOYMKUCTOH MaxcynoT napBapull HamosHA. VIH nkoom MeTaBoHan
bouc rapgag, kM TOYMKMCTOH MaBoAu fu3ompo 60 KumaTtu HucbaTaH noéHtap Ba 60 TabMMHOTU YCTYBOP
napédT KyHan, 3epo xapuaxou OOMMIA Ba CapMosry3opuvu MyLUTapak Hapxpo TaH3uMm Hurox megopaHza. Oap
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HaTu4ya, axTMé4yM Mydoxwnau gasnat Gapou cybcuaus kapaaHu Hapxy opg € HOH KaM MelwaBag, KA MH §K
capgan MycTakum € Fanpumyctakumm Mabnarxoun 6y4eTumcrT.

Hap maBpuan maBogam cyxT, Yymxypum ToYuKMCTOH Aap MyHTakan Ocnén Mapkasin a3 nnxo3vm MaBKeu
YyyfFpodin 6a TaxBunu cysumweopin GewTtap a3 Pepepatcusan Poccms Bobacta act. To conu 2013, 6GuHobGap
HabyaaHu CO3ULLIHOMAaxou Maxcyc, TOYMKUCTOH XaHroMu BOpuaoTh cy3nwBopin a3 Poccns 60 napgoxtu 6o4xom
rapoHu coaupoTii py 6a py mewya, ki nH ap3vwm 6eH3H Ba gurap cysuwsopupo aap 6o3opu goxunin 60no
mebypa Ba cababu duopn n4yTMMON Ba 3apypaTtu gactrypuu gasnaTin merapauvi. [Jap naomam xamkopuxou
nktucoain, conn 2013 mnénmn ToumkmctoH Ba Poccmss CosmwHomMa gap 6opaun xamkopi gap coxan TabMUHK
MaxcynoTtu HadTy ra3 6a umso pacug Ba 6abaaH Takmun goga wya. Tubkn nH cosuwHoma, Poccusa yxaanop
Wwya, KM xap CON xamaun TaxBuUMOTM MaxCyrnoTu HadpTUMpo Aap Xaaawu 3IXTUéuuM Ooxunum TOYUKUCTOH 6e
cuTOoHMAaHn 6o4ym coampoTin aH4oM amxag (4agsanm 1).

Yagsamm 1 — Maxcynoti Had Ty paBFaHH MOJHIaHue, ki a3 Tapadu Poccus comm 2021 6umynn 604 6a ToqukucToH
TabMHH I'apIuIaact

Homryu maxcynot Xaum (xa3.TOHHA)
benzun 260
Jusen 310
Kepocun 40
Maszyt 30

Hap HaTu4ya, Xykymatu ToumKMCTOH Bapou Hurax, OOLTaHU Hapxu Cy3ULLIBOpK gap caTxu Jactpac
mMa4yoyp 6a 4yyOGpoHM rapoH HeCT Ba TaBOHOMM XapyAopuM axonin xudg3 merapgag. XamuH TaBp, XaMKOpUKn 3u4m
4Oy gaBnat gap vH coxam 6apou By4yeT xaccoc 6opu monusiBupo a3 aywm 6yyet 6apgowT. boag kana kapg, ku
WH CO3WLLIHOMau CygMaH[ Ha MyCTakMMaH TaBacCyTW MakoOMOTW 3axupaxou Aasnatii, 6anku gap 4axop4you
MyHOocmbaTxon ukTucogmm ayy4oHmba 6a gact omagaacT, amMmo 3amMuHam 6a gacT oMagaHu OH 3bTUMOLM
bGanaHgm cuécue 6ya, KM TaBaccyTu Y3BUAT gap CO3MOHXoM xamrupo (MoHaHan WOM Ba nacoH Co3MOHM
AxgHOMan amHuATM  gactyambil) xocun  wypaact. WH abTumoam ctparterin, 6Gewak, TaTtbuky YyHWH
npedepeHcusaxom UKTMCOAMPO OCOH rapAoHu Ba gap Maymyb, xamkopum ToyukmuctoH 60 Poccusipo gap
BaxLwum TabMUHN 3axmpaxon cTpaTerii 6a maHduati 6y4eTn Yymxypin paBoHa Hamyg,.

YaHbaun caBByme, ku 6054 gap ap3ébum Tabcmpu xamkopin 6a xapo4oTu GyyeTii Tabkup waeag, WH
OexTap WygaHW caMapaHoOKi Ba OMTUMMU3ATCUMAW WOOPAKYHUU 3axvMpaxou Moaauv [aBnaTtil gap AOXWMU
ToyukncToH Mebowan. Man gap capy OH acT, ku Mabnarxou Oy4yeTid Ha TaHxO Aap fax3au Myp KapgaHu
3axupaxou AdaBnatii capd MelwiaBaH, Ganku xamacona Gapou Huroxgopi, Tayaug (a3 HaB MypKyHR) Ba
cappodatv MaBOAM KyxHallaBaHAa HWU3 mabnarry3opii Tanab mekyHaHa. Arap UH paBaHaxo 6ecamap GowaHg
— MacarnaH, Monxo Aap aHbopxo new a3 nctndgoaa BanpoH WaeaHa € 3MéHN Tabumm HUraxgopin a3 Mebep 3néa
bowapn — xapoyoTtun by4yeTin 6ecponaa mepasag. Onvmu pyc 3emckoB A.E. gap TaxkMkoTu xyq, kang MeHamosa,
kn “Taypmbaun Tapakkmétu Tabpuxii bewybxa Tacouk mMekyHad, kKu new a3 myxnat 6a Byyyn osapdaHu
3axmpaxov MoaaW BOCMTam camapabaxwy TabMUHU aMHUSATU UKTMCOAMM Xap K gasnaT mebowan’{8}.
Xamkopumn nnmin-TexHukin Ba Tabogynu taypmba gap goupan MOM max3 6a oH HMUrapoHaa LWyaaacT, KM YyHUH
TanagoTxon Ho3apyp KOxUL JoAa LWaBaHA.

Bo pactrvpum knwBapxon newpadTa gap uH coxa, bapHoMaxon TagkukoTin oug 6a Mykammancosum
3axmpaxo poxaHdosi wydaaHg. A3 yymna, gap goupau XamKopuu myTakobuna TtagkukoT oug 6a Mykappap
KapgaHn MebEepxou HaBu TanadoTu Tabumym MaxcynoT XaHroMu HuUraxgopin, AapédTu poxxon TaMauau
MyxaTu HUTOX4OPWUM MaBOAM O3YyKaBOPW, Taxuau Tap3xou «Tapy TOo3a KapgaHu» 3axupaxo gap LiapouTu
nkTucoam 603aproHin aH4yom goaa wyA. MaxyxuwrapoHn poccusirii, 6enapyci, Kasokin Ba KMpFu3in 6@ MH Kopxou
unmin 4yan6 wyga, HaTu4axom oHxopo 6a BocuTam [Maxyxuwroxu 6as3asin 6a LUlypon mawBapaTtii NewHNxon
HamyfdaaHa. [ap acocu YyHWH Taxnurnxo, TaBCUSIXOM amani yuxaTu TakMunum Kougaxou HUroxaopn Ba
uctudogam 3saxmpaxo 6a kMwBapxo, a3 yymna TOYMKUCTOH, dwmpucToga wypang. MacanaH, Hatnyaxoum
OMY3MLLIM KOHYHXOM Munnuu gasnatxou WOM HuwoH goA, kn xama kapub nyppa 6a KoHyHn HamyHasin «[ap
bopaun 3axupan gasnatiny (Tacamk Hamygam Accambnesan GamHunapnameHtum WOM conm 2005) myTtobukat
MeKyHaHZ, aMMo Gab3e TaoBYTXO HU3 xacTtaHA. bapon kam kapgaHu YyHWH TadoByTx0, Taboaynu gonmum
caHagxon mebépum 6030uHIA Ba Takmunédta OarHM MakoMOTM Munnin 6a pox MoHza wyd. YyHOHuw,
TOYMKUCTOH 3MMHM Taxusan nnosaxo 6a KoHyHu xya «[ap 6opan 3axmpaxom Moaauu gasrnaTity MeTaBoHag a3
Taypuban Benapyc nctudgopa 6apag, ku conu 2011 6a KOHYHM XyA TaFMMpPOTEPO BOPUA Kapd, TO paBaHOXOM
0307 Hamy[aHu 3axupaxo [ap xonaTxou daekynogapo Te3oHad. MH TaFimpoT dap KOHyHrysopum Genapyci
nyo3at 004, KM Jap xonatxou daskynoga HUxoOxou uypoust GuayHW MHTU30pP LWyOaHW TamMoOMK PacMMETU
Gropokpatii hbaBpaH a3 3axupaxo mMaBog GapopaHg Ba 6a MuHTakam ocebgupa dupuctang. Oap Hatuya,
3apapu pacvga a3 oatxo Kam Ba xapo4yoTun Gunodocunan aaBnatii HA3 kamTap mewyn. YyHuH taypubapo
KOHYHIY30POHU TOYUK HWU3 MeTaBOHaH[ nanpasil KyHaH, TO KM MAOPaKyHUM 3axmpaxou gasnaTin Aap LwapouTu

101



[Tonurexunuecknii BeCTHUK. Cepust Unremnext. ManoBamu. MuBectuium. Ne 3 (71) 2025

OyxpoHin 60 BakTu Kam Ba camapau GanaHg cypat rupag. VIH ryHa TakMunxo xapyaHz FanpumycTakum, amMmmo
Aap MayMyb, Xapo4oTu gaBnatu TOYUMKMCTOHPO KaM MEKyHaHA: TapTubu myaccupy Tesu nctudonan 3axvpaxo
MabHOW OHPO A0paj, K1 okmbaTxon odat 3yatap padb rapauaa, 3XTMéyu xapoyoTu urosarin (macanaH, 6apom
Bapkapopco3mu Bacen MHPPacoXTop a3 xMcobu 3apapu TYroHn) koxmw meébag,.

Kncmm Myxmmm camapaHokii — MH Tanow 6apouv kam KapaaHu TanadoTxou FanprmakcagHOKM 3axupaxo
mebowan. TaxknkotTn mywTapaku kopwmnHocoun VOM HuwoH gopaHa, ku 60 Bopua kapgaHu O3MOULLIFOXXOU
3aMOHaBi Ba TEXHOMOMMAM HaBWM HWUIOXOOPA, METaBOH MyxNaTu 3axmpau MaxcynoTu 03ykaBopupo Tamaug
DOaxwan Ba caTxy BaMpoOHLUABMM OHXOPO MacT kapd. bapon TOYMKMCTOH, KM MKNUMK rapMm Jopaj Ba 3axupa
KapdaHu opay raHaym gap aHbopxou kywopn 6a 3ya BanupoH LyaaHu OH Meopaj, Uctudoganm TeXHOMNOormaxom
HaBu GactabaHain Ba HUroxaopih meTaBoHaa doumaam kanoH opan. bo pgactpacii 6a Taypmbaum kuwBapxom
ourap (macanaH, cuctemamn 6esapaprapfoHun fFanna gap aHb6opxoum KasoKMCTOH € capAaxoHaxou Myocupu
Poccust), AreHTum 3axmpaxoum moaauv gaBnatMn TOYMKUCTOH TaBOHWUCT CTaHZApPTXOW HUraxgopvuv Xyapo
bexrap co3ag. VlH amanxo mabHOM OHPO AOpaHf, KM MacanaH, MMKOOpU fannae, kKu xap con a3 cababu KyxHaBy
Hopaco wWyaaHu cudpat a3 3axupa GepyH kapga naptodTa Mewyn, kam wWydaacT. XamuH TaBp, mabnarxou
kamTap Gapou xapugun gybopam uH maBog xapy melwaBaHi. [apyaHoe pakamy Oakuku MH capdaxo gactpac
HecT, Bane xucoboTn ayauTn AreHTun 3axmpaxov Moaavv gasnatum Hasam Xykymatu YT (bapoun conxoun oxup)
HULWIOH Meauxah, kv Talnn Jaxconau oxup catxy bexygaxap4yi Ba 3MéHM MOMx0 Jap aHOopxow AasnaTtii xene
Koxuw écdptaact (MacanaH, TmMbku Xynocaum aygutu AreHTtin 6apou conu 2018, puosn MebEPXOU Haswu
HUroxaopin MMKoHu capdam 1o 15% xapoyoTm conoHapo dapoxam oBapdaacT). Xamaun UH newpasuxo 60
pactrupin Ba xamkopum goumin 60 wapukoHn WOM 6a pgact omagaang, 3epo OuayHu omysuimn Taypubau
newwkagamMm OHXO Ba KyMakxOM MallBapaTUM MYTaxaCCUCOHU XOPWU4i, 3XTUMON TOYMKMCTOH Xyapo a3 HaBs
UXTUPOB KapaaHu “dyakpawak” (M4ypo € coxTaHmn Ynse, Kv annakav Byyyq Aopaj Ba xannv Tanép gopag, 6a vou
uctncdona bypaaHn Taypmnbam maByyga Ba Xannu caHyupallyga.) MeboucT 3axvmpaxou Nynuio BakTy 3néaepo
as gact Megoa.

Hap 6arHun kmweapxon UOM, 6apon TouymkuCTOH Max3 xamkopi 60 ce aaBnat Poccusi, KasokmucToH Ba
Benapyc a3 xama axamusitu cTpaTerii gopad. VIH gaBnatxo gap HM30MK 3axmpaxoum Moaavv gaBnatumn xyg
Taypuba, MKTMOOp Ba MaHoben yalwmpac AopaH Ba MeTaBoHaHA 6apon TOYMKMCTOH XaMyyH LLApUKOHU acoci
Xnamart kKyHaHa. BuHobap vH, gukkaTtn xoca 6a mmuconxo Ba yaHbaxom xamkopii 60 xap sike a3 UH KuLIBapxo
paBOHa MellaBag.

KasoknctoH 6apon TOYMKUCTOH Ha TaHXO LUapuki TU4opaTtum Myxumum MaBOAW fU30UCT, Ganku gap
poupan LLypoun malwiBapatii HU3 sike a3 KuwBapxou kanuain mebowaa. Myaccucan xamton AreHTnm 3axmpaxou
Mogamn gaenatii ToymkmuctoH gap KasokuctoH (Kopxonam gaenatum "Peseps" Hasgum Kymutam 3axvpaxoum
mogaumm Basopatu xonatxou daBkynogan KasokucToH) navBacta 60 AreHTuM 3xavpaxou MOLavMv OaBnaTi
Tabogynu utTnnob MekyHaa. A3 3amoHu Tabcucu Llypon maiwuBapatii, YoHnbu KasokMcToH sikyaHg mapoTtuba
paécaTtu oHpo Gap yxaa gowT (oxupuH 6op conu 2023 paucin kapg) Ba Yang Huwacty Wypo Hu3 gap waxpu
OcToHa goup rapgug. XaHromm Mu3boHun 4danacotu UWypowu mawsapatii gap asryctm 2023 gap OcToHa,
MaB3ybXxon Myxume Daxcy Oappaci wynaHg, ku 6apon To4yvMkucToH GeBocuMTa MyxvMM MebolwaHg a3 Yyymna
TaMOKIIXON HaBU XamKopum wukTucoamm kuwsapxou WIOM, poxxou OGanaHg 6appowTaHn camapaHoKuu
BOpPUOOTK famnna, TapTubu TabMUHU XMA3M CY3ULLBOPIA XaHMOMW HUFOXAOPUWM TYNOHKA Ba Tagbupxo oua 6a
TabMVHM aMHUATU 03ykKaBopi. MaBpuau TaBaydyx acT, KM MaB3yw caMapaHOKUW BOPMAOTW Fanma Maxcyc
Tabkng wya, 3epo TOYMKUCTOH SKe a3 XapugopoHW acocuu raHayMu Kasokii mebolian. KasoknctoH taypuban
Baceb Jap CoaupoTu Fanna gopag Ba Aape€dTu poxxou kamxapyTtap (0a Mucnv kam KapgaHu Xakku TPaH3wuT,
nctudogan camapaHoKu BaroHM HaKMMET Ba F.) MeTABOHAL HapXy HUXoun raHgyMmpo 6apon TOYMKUCTOH MOWH
oBapag. Bopugotu myctakMmu fanna TaBaccyTu wwupkatu munnum “lpogkopnopatcus”-u KasokuctoH 6a
TaH3nmmn 6030py TOYMKUCTOH Kymak mepacoHag. Yange new "lpogkoprnopauma” newHnxoq kapad, ku 6apou
Kadonatv TabMUHU AOMMUU Fanna, YoHUMbM TOYMKUCTOH Aap KuwoBap3mn KaszokncToH capmosiry3opii Hamosa
Ba X04armxo 3epv 4apxocTu TOYMKUCTOH KULLT KyHaHA. VIH Wwaknun xamkopi arap amani wasag, 6a TOYMKUCTOH
WMKOH Meguxag 60 Hapxu LapTHoOMaBi Ba buayHu ganenxou 603op (cnekynsitcus) Maxcynot gapédt Hamosa,
KA Oap [apo3MygdaTr  Xapo4yoTu  yMyMUpPO KOxMW  Meauxad. XamuH TaBp, Kal3oKMCTOH Ha TaHxo
TabMWHKYHaHAan MyxuM, Oanku Wwapukn cTpaTerin Jap MaopakyHun 3axmpaxou nasnaTin mebowan. KasokucToH
WHYYHUH Jap caMTu cy3uwwBopi 6a TOYMKUCTOH KyMak KapgaacT 6abau 4opi wynaHn nmtmuésxon Pycus aap
MaBpuan cyauwBopii, Ka3zokMcToH HM3 60 TOYMKMCTOH CO3ULI Kapd, ku 6a BOCMTanm MUHTaKau Xyg WHTUKOIU
©emMoHeaun MaBogamM Cy3ULLIBOPUM PYCMPO TabMWH HAMOSIZ, Ba Jap X0naTu 3apypit Xyaall HU3 MUKOOPU MyansiHu
cy3nwBopupo 6a TaBpu UCTUCHON BuayHn 604 newHmxoa KyHan. MacanaHn, conu 2022 KasoKuCcToH posin wya,
KM SIK XMCCan 3axmpaxom Cy3uLBopumn Xyapo 6apou newrvpum kamoygum mascumii 6a ToumMkuCToH chypywiag,
KN MH HM3 SK HaBb MexaHu3Mum Kymak 6a Oy4eTm MOCT, 3epo gap akcu Xon Adasrat mMaydyp Mewyn OH
3axmpaxopo 60 kumaTn 6030pum GanaHaTap a3 gurap 603o0pxo duxapag.

lapuyange benapyc 6a TOYMKUCTOH a3 nMxo3u Yyrpodii Ha3aMK HECT, aMMO XaMyyH K/LLBapW caHoaTi
Ba JOpOM cCUCTEMaM nellkagamm 3axupaxoum Moaauv gaenaTin, 6apov TOYMKUCTOH Taypuban 4onmb neLHnXon
mMekyHaz. Benapyc sike a3 aBBanvMHxo Oya, KM KOHYHry30puy XyApo Aap COXau 3axmpaxou Moggun gaBnati
MyTOBMK 6a cTaHOapTXOM 3aMOHW HaB rapAoHA Ba XaTTo Kabynu kapopu Tabyunuu uctudopaum 3axmpaxopo
[ap catxy npesvaeHTin nyosat goa. MakomoTun 3axmpaxom Mogauun aasnatun TOYMKUMCTOH 60 MakoMOTU XaMTo
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nap benapyc pobutam xybu kopin gopaHa. bo gactrmpum Benapyc, conxon oxmp TOYMKUCTOH OFO3U COXTaHM
aHbopxoM Myocupu 3axvMpaBupo Gapoun mMaBoaM FU30i Ba Cy3ULLBOPA Wypyb Hamyad. Lunpkatxom ©enopyci
6apon TOYMKMCTOH aHOOpPXOM MeTannuMu capAv HUIOXOOPUKU famnnapo Tappoxi Ba MNEWHWXOA KapAadd, Ku
KOOUINUSATM HUrOX OOLITAHW MaxcynoTpo bugyHu Tanadum cudat 1o gy 6apobap ad3onw meguxan. MH nouxa
XaHy3 gap mMapxunam Tatouk kapop gopad, aMMO HaTouMyy MOTMAON HWULIOH MeaWxaHd, KU MEeTaBOH caTxu
Tanadgu conoHapo (a3 xMcobu MyLWKMIOTU HUrOXA0pPi) Aap 3axmpaun raHaym a3 5-7% 1o 6a 2% nowvH oBapg. A3
NNX03M UKTUCOAM, UH YaH Xa30p TOHHA raHAYMpPO Ha4yoT Meamuxan, kKM xap TOHHaLl ap3ule Jopaj Ba maymyaH
capdpan cagxo xasop Aonnappo Tawkun megmxad. benapyc vHYyHuMH gap 6axwm kagpxo caxmrysop acr:
TPEHUHIXO Ba Kypcxou KyToxmyadatu Tanépkapgau [enaptameHTn 3axupaxou pasnatum benapyc 6Gapowu
MYTaxaCCUCOHWN TOYUKUCTOH Mycduna BOKED LLyAaHL MacanaH, Kypcu HasopaTu cudaTt MaxcynoTy XypoKBOp#
Oap gaBpaun Huroxgopin, ku gap MuHck Gapry3op rapawma, MMKOH O04 Aap AreHTi HM3 MEeTOAXOM HaB 4opil
waeaHg. A3 uH YocT, kn benapyc Ha TaHxo gap naxsaxou daekynoga (6o vpconu Kymaku GaliapaycToHa)
Gankv gap pevyanm Kopin HM3 6a TabMUHW CaMapaHOKUN KOPU HUXOAM 3axupaxou AaBnatun TOYMKUCTOH Kymak
mekyHag. VIH xamkopin anbatTta 6apou xapay Tapad cygoBap acT: TOYMKUCTOH Taypuba MeomMys3aj Ba 3axvpa
mMekyHaa, benapyc myHocmMBaTxom MKTMCOOUM XOpuyMn Xyapo TaBcea Mebaxwapn Ba 6apou KOpXOHaxou Xy
¢apmMounLoTK HaB (MacanaH, 6apon COXTMOHM aHBOPX0 € TabMUHOT) NAango MeKyHan.

[ap 6apobapu nH ce kuwBap, xaMkopmxon ToynknctoH 6o gurap av3on VAM Hu3 6a Ha3ap mepacaHa.
A3 yymna, 60 KupfuanCToH uyH kuMwBapu xamcosi aap govpawn Llypou mawBapatin pobutaxo maByyoaHa,
xapyaHg KupFiauctoH xya HameTaBoHaz 0a TOYMKUCTOH 3axupaxou 3nEQ MpCOoN KyHan (3epo MMKOHMATXOU
MKTUCOOAUM OH MaxayaTap acT). bo By4yyau vH, Tabogynu Taypmnba 60 KnprrmancrtoH 4onub act, 3epo WwapouTtu
YYFPOUIO UKMMMUK Ay KALLBAp MOHaHA Oyda, Macoumm HUroxgopum 3axmpaxo (MacanaH, gap MaHOTUKK KYXi)
AKkxena xactaHg. YyHuH mybogunaun taypmba MyLIKUIOTM YMyMUPO 60 poxu kamxapy xanny dacn kapaaHpo
mMeTe3oHad. Y36ekncTtoH HM3, 6aba a3 conxon TaHaddycn xy3yp Aap coxtopxou VMOM, akHyH xy3ypwu xyapo
Aap 4opabuHuxom coxa 9x€ MekyHand. Xapyang Y3bekuctoH pacmaH y3su Lypown mawsapaTin HecT, Bane
XaM4yH HO3Mp ULITMPOK MEKyHaj Ba OsiHAAa MeTaBoHaA LWapukn Myxumu TOYMKUCTOH rapaag (6o HasapaowTu
3apduaTxomn 6ysypru saxupav naxra, Hypuxon MUHepani Ba MaxcynoTu Xypoksopi fap Y36eknucToH). Tasceau
xamkopii 60 Y30eKNCTOH MeTaBoHag Ynmxatu TabMuHM 003 xam ap3oHTapyM MaBogu fu3oi (MacanaH, opay
paBfaH) Ba MexaHuM3Mxou Tabodynu 3axupaxo Aap xonatxou daskynoga (6o HasapgowTy xamcosa GygaH)
cyamang 6owan. As MH py, kobunu 3uKp acT, k1 cTpaterusxonm osHgam ToyukucToH Gosa vanbu nyppau
Y36eKkMCTOHPO 6a NH XaMKOpPUXO HU3 Aap Hasap rvpaHg.

Bo yambbactn Haxwmn Taxnunin metaBoH rydT, KM xamkopum ToymkuctoH 60 kuwsapxon VMOM gap
coxaun 3axupaxov MOAAvM AaBnaTtii annakaw camapan HamoéH goga uctogaact. H xamkopin TaBOHUCT 6a kam
WwyaaHn xapo4yoTn 6esocutam ByyeTin (a3 xucobu kymakm GeFapasoHau LLUApPUKOH), MOWMH padTaHu Xapo4yoTu
FanpumycTakmm (a3 xmcobu TabMmnHM MONXou ap3oHy 6ocyboT) Ba BexTap WwyaaHn camapaHOKUM MOopaKkyHuK
3axumpaxo (a3 xucobu Tatbukm Taypmba Ba TexHUKaun newkanam) Oupacag. XapvaHg OMUIxou gurap Hu3 6a
xnd3n Oy4eT TabCcup AOPaHA, CaxMy MH XaMKOpPUM Maxcyc HameTaBoHaz Hoauaa rupudTa wasag.

Xynoca

Taxnunu aH4yoMLlyda HULWOH Meauxan, KM xamKkopii 60 MakoMOTWU 3axvpaxou AaBnatuv KuwBapxou
MOM Gapon Yymxypum TOYMKUCTOH SK Bacunam camapabaxwm koxuw gogaHn cuwop 6a by4yeTtn gasnatmey
6exTapco3mm MeHeYMeHTM 3axupaxou moaauun aaenatii mebowan. Tawm ce gaxconam oxup, TOYMKUCTOH 60
nctndoaa a3 UMKOHOTU XaMrmpouv MUHTaKaBii TABOHUCT:

e Xapo4oTn HoraxoHum Oy4yeTupo pJdap xonarxou Gaskynoga koxuw auxag. bo gapédtn kKymakm
fawappyctoHa a3 Poccus, KasokuctoH, bBenapyc Ba gurap kuwsapxovn WOM, TOYMKMCTOH TABOHUCT KACME a3
Xapo4oTu padbu okmbaTxom odaTxopo capda Hamosag. 3axmpaxon MoaauN KULWBapxou wapuk 6opxo 6apoun
aactrupum ToyukncToH cadapbap rapavaa, ap3vwiv YMyMnnM OHX0 cagxo MUIIIMOH COMOHMPO TallKui A0A, Ku
4ap akcu Xorn MeTaBOHUCT a3 By4eTn TOYMKNCTOH Macpad rapgag.

e Bopnootn ycTyBop Ba ap30oHM MaBOAM CTpaTerm HWE3M aBBanuApPO TabMWH co3af. TaBaccyTu
CO3ULLHOMAaxou XamKkopin 60 KuwBapwu TaBnuakyHaHgaroHu acocihi (MoHaHaum Pycust 6apow cysuwwBopi Ba
KasokuctoH 6apou fanna), TOYMKMCTOH MMTME3XOWM Hasappac 6a pgact oapg. VIH umTuésxo, a3 4yymna,
BOpUAoTM GeaHao3 (6eCnownmHHBIN) M Cagxo Xa3op TOHHa MaBOAM CYXT Ba TabMUHW KadhonmaTHOKM xaymu
3apypuv raHgymy opd, WMMKOHW HUroxgopum cyboTu Hapxxopo apoxam OBapda, 3apypaTu AaxonaTtu
rapoH6axou aaBnatupo 6a 6030p KoxuLl AoaaHa.

e CamapaHOoKui [JOXWNUM cucTeman 3axupaxou gasnatvpo 6ono 6apagn. Bo wapodatn xamkopin aap
yaxopuy6u Lypou mawsapatin Ba TaTbuky KoHcencuam xamkopii, TOYMKUCTOH KOHYHIYy30pi Ba KOMOAaXx0U Kopu
XyAPO TaKMUM [0f, YCYNXOM MyOCUPU HUTOXZOPUM MaBOApO YOpi HaMy/ Ba caTXu Taxaccycu Kagpxopo 60mo
OypAa. VK TafiimpoTxo 6a kam wygaHu Tanadgoty MaBogam 3axvmpasi, capdan 6exygan mabnarxom 6y4eTii Ba
ad301LLIM Tanépun HU30MM 3axupaxo 6a xonaTxou (aekynoaa osapaa pPacoHuU,

Mygappus: MaxKamoe B.B. — HOM3AOU UAMX OU UK MUCOO0U, MYOupu wysbau Hucmumymu ukmucoouém éa demozpagusiu
AKademusiu muaruu uamx ou JI10Y ukucmon.
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K CBEAEHUIO ABTOPOB

[Ipunoxenue 1
k [TonoxxeHuto 0 HayYHOM KypHAJIe
"TTomnTeXHUYECKUI BECTHUK"

TPEBOBAHUSA U YCJIOBUS NPEAJOCTABJIEHUSA
crareii B :kypHaJ "[lonTexHu4ecKuii BeCTHUK'"

1. B xypHase myOauKyIOTCS CTaTbl HAYYHO-IIPAKTHUECKOTI'O u

MIPOOIEMHOTO XapakTepa,

npeacTaBisione co0oi pe3ynbTaThl 3aBEPLICHHBIX HCCIICAOBAHMM, OONafalouIe HAyYHOH HOBH3HOH H
MPECTaBISIIONINE HHTEPEC ISl LIMPOKOTO Kpyra YhTaTesel KypHaa.
2. OcHoBHBIE TPeOOBAHUS K CTATHSM, IPEACTABISIEMBIM IS ITyOJIMKAINH B KypHAJIe:
- craThs (32 UCKIIFOUEHHEM 0030pOB) TOJDKHA CO/ICPKATh HOBbIE HAYUHBIC PE3YJIbTATHI;
- cTaTbhsl JOJKHA COOTBETCTBOBATh TEMATHUKE M HAYYHOMY YPOBHIO XKYpPHAa;
- CTaThs JOJDKHA OBITH OOpPMIICHA B MOJIHOM COOTBETCTBHU C TpeOOBaHUSAMHU K O(OPMIICHUIO CTaTeH

(cM. IyHKT 5).

3. CraTpsl mpeacTaBisieTcsl B PelaKIUI0 10 JJIEKTPOHHOH MouTe W B OAHOM DK3EMIULIpe Ha Oymare, K
KOTOPOMY HEOOXOIMMO NPHUJIOKHUTH 3JIEKTPOHHBIM HOCHTEIb TEKCTa, WACHTUYHOTO HAIEYaTaHHOMY, a TaKXKe
JIB€ PELICH3NH Ha CTaThIO U CIIPABKY O PE3yJbTaTe MPOBEPKU HA OPUTMHAIBHOCTD.

4. Crpykrypa cTraTbu

TekcT craThbu JODKEH OBITH MpEACTaBICH B (opmare IMRAD® Ha Ta/DKMKCKOM, aHIVIHICKOM MM

PYCCKOM SI3bIKE:
BBEJIEHMUE (Introduction)

[Touemy mposeneHo uccienoanue? Uto ObLIO HCCIENOBAHO, WIM LENb
WCCJIEIOBAHNSA, KaKUe TUIIOTE3bl IMpoBepeHbl? Bkitoyaer: akTyaabHOCTh
TEMbl HCCIEAOBaHUs, 0030p JHMTEpaTypbl IO TEME HCCIeI0BaHUs,
MOCTAaHOBKY MNpOOJeMbl HccenoBaHus, (OpMYIHpPOBAaHHE LEIH U 3a1ad
UCCJICIOBAHUS.

MATEPHAJIBI U METO/bI
HUCCJIEJOBAHUS
(MATERIALS AND
METHODS)

Korma, rme m xak Obutn mpoBeneHbl mcchegoBaHus? Kakwme Matepuaibl
OBLTM WCTONB30BAHBI WM KTO OBUT BKJIIOYEH B BBIOOPKY? JlerampHO
OTKCHIBAIOT METOJIBI U CXEMY IKCIIEPUMEHTOB/HAOIIOICHUH, T03BOJISIOIINE
BOCITPOM3BECTH WX PE3yJbTaThl, MOJB3YSICh TOJIBKO TEKCTOM CTaThU.
OnucelBalOT MaTepuaibl, MPUOOPHI, O0OPYIOBaHWE W JPYTHE YCIOBHUS
MIPOBEJICHHSI DKCIIEPUMEHTOB/HAOIIOICHUH.

PE3YJIBTATBI (RESULTS)

Kakoli otBer ObUI HaitneH. BepHo 5n Oblia mpoTecTHpOBaHA TrUIOTe3a?
[peacraBistorT GakTHUEeCKUe Pe3yNbTaThl UCCIEIOBaHUS (TEKCT, TaOIUIIbI,
rpaduKu, AMarpaMMel, ypaBHeHusl, (hoTorpaduu, pUCYHKH).

OBCYKIEHWE
(DISCUSSION)

UYro monpazymeBaeT OTBET M MHo4yeMy 3TO uMeeT 3HaueHue? Kak 310
BIIMCBIBAE€TCS B TO, YTO HaunuiM JApyrue wucciegosarenn? Kaxobl
NEepCHeKTUBbl st Oynymmx uccienoBanuii? ComepsKUT HMHTEPIPETALHIO
MOJYYEHHBIX ~ PE3yJbTaTOB HCCIEIOBAaHUS, BKJIOYAs: COOTBETCTBHE
MOJMYYCHHBIX ~ PEe3yJbTaTOB THUIOTE3€ HUCCICIOBAHUS;  OTPaHUYCHHS
WCCIIEIOBaHNSA W OO0OOIIEHMST €ro pe3ylbTaToB; TMPEAJIOKEHHUS IO
NPAaKTUYECKOMY NMPUMEHEHUIO; MPEJIOKEHHS 110 HANPaBICHUIO OYIyLINX
HCCIIEJOBAHUMN.

3AK/IIOYEHUE ComepXUT  KpaTKM€ WTOTH  pa3fielioB  CTaTbd 0€3  TOBTOPEHUS
(CONCLUSION) (G OpMyIHPOBOK, NPUBEICHHBIX B HUX.

BUBJINOTPA®GUYECKUI CIINCOK JIUTEPATYPHI (cwm. 1.3).

CIIUCOK (REFERENCEYS)

CBEJEHNS Ob ABTOPAX 0 OopMIISIETCS B KOHIIE CTAaThHU B CJICTYIOIIEM BHUJIC:

(AUTHORS’ INFORMATION)

9 o o . .

[JaHHbI TEPMUH COCTaBNEH M3 NepBbix BYKB aHrIMNCKUX cnoB: Introduction (BBeageHue), Materials and Methods
(MaTepuansl u metoapl), Results (Pesynbtatbl) Acknowledgements and Discussion (O6cyxaeHune). To camblii
pacnpocTpaHeHHbIN CTUIb OPOPMAEHUA HAaYUYHbIX CTaTel, B TOM YMcie 4na KypHanos Scopus n Web of Science.
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TJ RU EN

Homy naca6, 1O, Name

— — 10
Japaua Ba yHBOHHU M, CTETIeHb | JIOJKHOCTB, Title

Tamxkunor, Opranuzanus, Organization

e-mail

ORCID Id

Temedpon

KOH®JIUKT UHTEPECOB
(CONFLICT OF INTEREST)

KoupmukT uHTEpEecOB — 3TO M0OBIE OTHOIICHUS WM Chephl HHTEPECOB,
KOTOpbIe MOIJIM ObI MPSMO WJIM KOCBEHHO IOBJHMATH HA Ballly padoTy WIN
clenarhb e€ NpeaB3aTon.

[Tpumep:

1. Koudmukr wunrepecoB: Aprop X.X.X. Bmageer axuusmu
Komnanuu Y, kotopas ynomsiHyTa B ctathe. ABTOp Y.Y.Y. — uien
komurera XXXX.

2. Ecnn koHQuuKTa HMHTEPECOB HET, aBTOPbl AOJDKHBI 3asBUTH:
ABTODBI 3asBIISIIOT, YTO Y HUX HET KOH(IUKTa HHTEPECOB.

Bce aBTopbl npounTany U 0g00pPHIN OKOHYATEIbHBINH BAPHAHT PYKOIHCH

3ASIBJEHHDBIN BKJIAJL
ABTOPOB (AUTHOR
CONTRIBUTIONS).

[Ty6nukyetcst Ui onpeaeneHns BKIaja KaX10ro aBTopa B UCCIEI0BaHUE.
Onucanne, Kak WMEHHO KaXIblli aBTOp Yy4yacTBoBal B pabote
(MpennoYTUTENBHO), WIIH COOOLICHNE O BKIIaIaX aBTOPOB B MPOICHTaX WIIN
oJISIX (MEHEe JKeaTeIbHO ).
[Ipumep nanHoro paszaena:
1. Asropsl Al, A2 u A3 npugymanu u pa3padoTaad dKCIEPUMEHT,
aBTopsl A4 U AS npoBenH TEOPETUUECKUE UCCIAEA0BAHUE. ABTOPBI
Al u A6 yuactBoBanm B 00paboTke maHHBIX. ABTOpEI Al, A2 u A5
y4acTBOBAJIIM B HAIIMCAHWU TEKCTa CTaThbH. Bce aBTOpHI
Y4acTBOBAIIM B 00CYK/ICHUH PE3YJIbTATOB.
2. Bce aBroppl cnenanu SKBUBAJICHTHBIM BKJIaJ B HOATOTOBKY
nyOJIMKaIN

JOITOJIHUTEJIBHO (10 *xenanuio aBTopa)

BJIATOJAPHOCTH
(oNIuOHAIBHO) -
ACKNOWLEDGEMENT
(optional)

Ecnu aBTOpBI B KOHIIE CTAaThM BBIPAKAIOT OJAroJapHOCTh MM YKa3bIBAIOT
UCTOYHHMK (DMHAHCOBOM IOJJEPKKH NPH BBINOJHEHHMM HAYYHOH pabOTHI, TO
HEo0X0MMO 3Ty HH(OPMALIIO PO TyOIMpOBATh Ha AaHIIIMICKOM SI3BIKE.

®UHAHCHUPOBAHME
PABOTBI (FUNDING)

Wudopmanus o TpanTax U 000 Ipyroit prHAHCOBOI NMOAEPKKE UCCICIOBAHUH.
[Tpocum He MCHONB30BAaTh B 3TOM pasjielie COKPAIIEHHbIE Ha3BaHHUs MHCTUTYTOB 1
CIIOHCHPYIOIIUX OPTaHU3aALNH.

JOINOJIHUTEJIBHASL
NHOOPMALIUA
(ADDITIONAL
INFORMATION)

B sTOM paznene MOTyT OBITH TOMEIICHEI:

Hecrannapruele ccbutkn. Hanpumep, Marepuansl, KOTOpBIE 110  KaKUM-TO
NPUYMHAM HE MOTYT OBITh OIYOJMKOBaHBI, HO MOTYT OBITh IIPEJOCTABJICHBI
aBTOpaMHM 1O 3amnpocy. JlONMOJHWTENbHBIE CCHUIKM Ha TNpo(WIn aBTOPOB
(marmpumep, ORCID). HasBauusi TOProBbIX MapOK Ha HWHOCTPAHHBIX S3bIKAX,
KOTOpbIE HEOOXOAMMBI JIJIsi HOHUMAaHHs CTaThH MIIM CCHUIKU Ha HHUX.

Oco6ple coobmeHust 00 NCTOYHUKE OPUTHHANA CTAaThH (€CIH CTAThs ITyOJIHKYeTCs
B MIEPEBOJIE).

Wudopmanust o cBA3aHHBIX CO CTaThel, HO HEe OMYyOJIMKOBAHHBIX paHee OKJIa 0B
Ha KOH(EpeHIMsAX U CeMHHapax.

1% Title can be chosen from: master student, Phd candidate, assistant professor, senior lecture, associate professor, full professor
11 . v

ORCID nnu Open Researcher and Contributor ID (OTKpbITbI naeHTUdUKATOP MCCAefOoBaTENA U yYaCTHMKA) —
He3anaTeHTOBaHHbI ByKBEeHHO-LM(POBOI KOA, KOTOPbIN OAHO3HAYHO UAEHTUPULMPYET HayUYHbIX aBTOPOB.

www.orcid.org.
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5.  TpeboBanus Kk opopMICHHIO cTaTCH
Pexomenmyembrit 00beM opurHHAIBHOW cTathl — 10 10 crpanuil, o63opa — 10 15 cTpaHuUIl, BKIIOYAst
PHUCYHKH, TaOIuIpl, onbnnorpaduueckuii cnucok. B pyopuky «Kpatkue cooOmeHus» NPUHUMAIOTCS CTaTbu
o0beMoM He Oosee 3 cTpaHul, BKItoUas | Tabnuiy u 2 pucyHKa.

Pexomenmanuu no Habopy 1 0(OPMIICHUIO TEKCTA

HaumeHnoBanue TpeboBanust ITpumeuanus
DopMaT CTpaHUILIbL A4
[TapameTtpst OTCTYIIBI CBEPXY M CHHU3Y - 2.5 CM; cjieBa U | OPUEHTALUS - KHIKHAS
CTpaHuIIbI 1 ab3ara cnpasa - 2 ¢M; Ta0yJusiuus - 2 cM;
Penmakrop TekcTa Microsoft Office Word
Hlpudr Times New Roman, 12 nyHkTOB
MEKCTPOUHBIH OnuHapHBIN, BEIPaBHUBAHUE 110 MIUPUHE He wucrnonp3oBate Oonee opaHOro mnpoOerna
MHTEpPBAJI MEXY CJIOBaMH, Ipo0eITsI JULst

BBIPDABHUBAHUS,  aBTOMAaTWYECKHH  3amper
MIEPEHOCOB, TTOAICPKUBAHMSL.

Enunanna namepenust | MexnyHapoaHas cuctema enunuy CU

CoxkpalieHus B cootBerctBum ¢ TOCT 7.12-93. JTOJDKHBI OBITH CBEJICHBI K MUHUMYMY
TEpPMHHOB U

Ha3BaHUU

Dopmyel Maremarnueckne — Gopmynsl  crexyeT | OO03HAYEHUsI BETUYUH M TPOCTHIE (POPMYIIBI

HaOupath B  (OPMYIBHOM pPENAKTOPE | B TEKCTE U TAOJHUIAX HAOMPATh KAaK 3JICMCHTHI
MathTypes Equation mnmu MS Equation, | Tekcta (a He Kak OOBEKTHI (HOPMYIBHOTO
IpeYecKue U pycckue OyKBBI B (pOpMyJiax | pemakropa).

HaOuparh npsmbiM  mpudTom (onumst | HymepoBath cienyeT Toiabpko Te popMysibl, Ha

TEKCT), JJATHHCKHE KypCHBOM. KOTOpbIe €CThb CCBUIKM B IOCICAYIOIEM
dopMysibl M ypaBHCHHS T[€YaTAIOTCs C | U3noxkeHud. Hymepamus (Qopmys CKBO3Has.
HOBOW CTPOKH U IIEHTPHPYIOTCH. [ToBTOpeHne OOHMX W TeX XK€ JAaHHBIX B
TEKCTe, TAONNIaX ¥ PUCYHKAX HEIOMYCTHMO
TaGmuer [Tpu co3nannm TabIMI peKOMEHTyeTCs BHyTpn TaOnMIsl 3arosoBKM IMHUIIYTCS C
UCTIONB30BaTh BO3MOXkHOCTH MS Word 3arjJaBHOM  OyKBBI, IIOJ3arOJIOBKH — CO
(Tabmuma — [Jo6aBute Tabmuiy) wmm MS CTPOYHOW, €CIIM OHH COCTaBJSIFOT  OIHO
Excel. Tabnuiib! 10KHBI IMETh NPETI0KEHNE C  3aroJIOBKOM.  3arojIOBKU
MOPSAKOBBIE HOMEPA, HA3BaHUE M CCBUIKY | IEHTPUPYIOTCA. BOKOBBIE — IO LEHTPY WIH
B TEKCTE. cneBa. JlmaroHanpHOE JEJCHHE S4YEeK He
Tabnumy ciexyer pacrmonaratb B TEKCTE pexoMeHayeTcs. B mycToii stueiike obs3aTeneH
TIOCJIe TIEPBOTO YIIOMUHAHUS O HEH. npoyepk (tupe —). KomuuecTBo 3HAKOB mocie
WHTepBas MeXay CTpOYKaMH B TaOIHIe 3anmAToN (TOYHOCTh U3MEPEHH) JOIDKHO OBITh
MOJKHO YMEHBIIATh JI0 OAMHAPHOTO, OJIMHAKOBBIM.
pasmep mpudra — 10 9 MyHKTOB.
Pucynkn Jl0JKHBI IMETh CKBO3HYIO HYMEpAIIHIO, 3arosoBku  TaOnWI, W MOJPUCYHOUHBIE
(mmmocTparu, Ha3BaHUE U CCBIIKY B TEKCTE, KOTOPYIO MOANUCH JIOJDKHBI OBITH T10 BO3MOXKHOCTH
rpaduKH, CJIEIyeT pacrojiaraTh B TEKCTE TOCIe JIAKOHUYIHBIMH, a TaKKe TOYHO
JIMarpaMMBbl, CXEMBI) | TIEPBOTO YITIOMHUHAHUS O PUCYHKE. OTPAXAIOMINMH CMBICI COAEPXKaHUs TaOJInI 1
PucyHKM TOJDKHBI IMETH PacIIUpeHue, pucyHKoB. Bce OykBeHHble 0003HaueHHs Ha
coBmectumoe ¢ MS Word (*JPEG, *BIF, pHCYHKaxX HEOOXOIMMO MOSCHUTH B OCHOBHOM
*TIFF (TommiuHa TMHUHA HE MEHee 3 TIKC) WM NIOIPUCYHOYHOM TEKCTaX.
doTtorpadun JOIKHBI OBITH MTPEASTBFHO Bce Haammcm Ha pHCyHKax (HAMMEHOBAaHUS
4eTKUMH, ¢ pazpemenueM 300 dpi. oced, mudpbl HA OCAX, 3HAYKH TOYEK U
MaxkcuMaIbpHBIN pa3Mep pUCYHKA: IIUPHUHA | KOMMEHTApHHA K HAM U MPOY.) JOJDKHBI OBITh
150 MM, BBICOTA 245 MM. BBIIIOJIHEHBI JIOCTaTO4YHO KpYIIHO,
Kaxplit puCyHOK JI0JKEH HMETh OJIMHAKOBBIM IIPU(PTOM, 4YTOOBI OHH JIETKO
MOJIPUCYHOUHYIO MOJIKCH, B KOTOPOH YUTAIMCh TPU BOCIIPOM3BEJICHWM HA MNEYaTH.
JaeTcs 00bsCHEHHE BCEX €ro SJIEMEHTOB. HanmeHnoBanust oceil, eqMHUIBI H3MEPEHUS
KpuBble Ha pUCyHKax HyMEpYyIOTCS ¢u3MYecKnX BEIMYMH W IIPOYUE HAAIMUCH
apabckuMy ppaMu 1 KOMMEHTHPYIOTCSL | JOJDKHBI  OBITH  BBIIIOJHEHBI Ha PYCCKOM
B TIOAIUCSAX K PUCYHKAM. sa3pike. He pomyckaeTcs Haiaudue pamox

BOKPYT ¥ BHYTPHU IpapuKOB U THATPaMM
Kaxnei rpaduk, auarpaMma WM CXeMa
BCTaBJISICTCS B TEKCT Kak 00bekT MS Excel.
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Pykomnce nomkHa OBITH TOCTPOCHA CIEAYIOMNM 00pa3oM:

Paznmen Copepxanne (mpumep) Pacnonoxxenne
Unpexe YIKY YK 62.214.4; 621.791.05 B BEPXHEM JICBOM YTy
MOJTYKHUPHBIMH OYKBaMHU
3aroiao0BoK HA3BAHHUE CTATbA B uentpe
(mo:xeH OBITHL HH(POPMATUBHBIM H, 11O MTOJTY>KAPHBIMU OyKBaMHU

BO3MOKHOCTH, KPATKIM)
(Ha sI3pIKEe OpHTHHAJIA CTATHH)

ABTOpBI HNuunuansl u paMuInm aBToOpoB B nenrpe
(Ha s3BIKE OpUTHHAJIA CTATHH) TTOJTY>KHPHBIMU OyKBaMHU
Opranuszanus Tamkukckmii TexXHH4YecKHii yHUBepcuTeT MMeHn | B nentpe
akagemuka M.C.Ocumu TIOJTY>)KUPHBIMU OyKBaMU
Pedepar JlomkeHn OBITh WHPOPMATUBHBIM M Ha SI3BIKE | BBIPOBHATH IO MIHPUHE
(apHOTAIIHS) OpWTHHANa CTaTbu (Ta[UKUKCKOM, pPYCCKOM |

anrnuiickom), coaepxath 800-1200 meuaTHBIX
3HaKk0B (120-200 cioB).

Crpykrypa pedepara: Bmenenme. Matepuanb u
METO/Ibl UCCIIEJIOBAHUsA. Pe3yabTaThl MCCIe0BaHUS.

3axioueHue.
KitoueBsie cioBa | 5-6, pa3aeneHsl MeXITy OO0 « , ». BripoBHATE 1O IIKMpUHE
(Ha sI3BIKE OpUTHHAJA CTATHH)
ITpumep: 9HeprocoepekeHue, IIPOU3BOJICTBO
KOpYHJa, TJIMHO3EM, SHEPronoTpedIcHNe,
ONTUMU3ALUS
Ha gaByx apyrux | mepeBon HA3BaHUS CTaThy, aBTOPOB',
A3BIKaX OpFaHI/I3aHI/II/114, 3arojIOBKH U pe@epaTlE’ 51
TIPUBOJUTCA: KJTFOUYeBbIE c10Ba ' Ha IBYX OPYTHX SI3BIKAX
3aroaoBox
ABTOpBI
OpraHu3zanus
Pedepar
(aHHOTAIMS)
Cratest cormacHo | CorimacHo TpeOoBaHUsSIM TyHKTa 4 TpeOoBaHUs W | BBIpOBHATH 1O MIHUpHUHE
CTPYKTYpbI YCIOBHSI IPENOCTaBICHUS CTaTed B  KypHal

"[MonuTexHnyecknii BECTHUK"

K cratbe npunaraercs (cMm. https://web.ttu.ti/ti/pages/73 ):
1. ComnpoBoaurensHOE THCHMO.

ABTOpCKOE 3asBJICHHE .

JIM1IeH3UOHHBIN TOTOBOP.

DKcInepTHOE 3aKII0YCHNE O BO3MOKHOCTH OIYOJIMKOBAHHS CTAThU B OTKPBITOW TIeYaTn

Peuensus.

grwmn

2 YHUBepcanbHasa aecATiYHan knaccudurauma (YOK) — cuctema knaccudurkaumm MHGopmMaLmm, LUIMPOKO UCNO/b3yeTcs BO BCEM Mype
AN CMCTEeMATM3aLMY NPOU3BEAEHMI HAaYKU, IMTEePaTypbl U UCKYCCTBA, NEPUOAMNYECKOW NeYaTH, Pas/iuyHbIX BUA0B JOKYMEHTOB U
opraHM3aumm KaptoTek. MexrocyaapcTeeHHblit ctaHgapT FOCT 7.90—2007. Npumep: https://www.teacode.com/online/udc/
" B aHruiickom nepesoge Gamunny aBTOPOB CTaTEN NPEACTaBAAOTCA COrNACHO CUCTEME TpaHcauTepauum BSI (British Standard
Institute). CTaHaapT BSI 06bI4HO NpUMeHsEeTCA B ciyyae, Korga TpebyeTcs KOpPpPeKTHaA TpaHCAUTepaLusa ByKB, CIOB U NPeaNoXKeHUN U3
KMpUAMYeckoro andasuTa B 1aTUHCKUI B ciyvae odopmaeHmna bubamorpaduyeckmx cnmckos ¢ odbuLmManbHbiM cTaTtycom. Mim
NoNb3YTCA A1A TOro, YTobbl NONACTb B 3apybeHble 6a3bl 4aHHbIX.
'* HassaHue OpraH13aLMmn B aHTIMMCKOM NepeBoje A0/IKHO COOTBETCTBOBATH OPULMANIBHOMY, YKa3aHHOMY Ha CaiiTe opraHu3aumu.
HenepeBoanmble Ha aHIIMIACKUIA A3bIK HAMMEHOBAHWA OpraHMU3aLuii AAl0TCA B TPAHCATEPUPOBAHHOM BapuaHTe.
1 HeobxoAMMO MCNONb30BaTh NpPaBKUa HaMUCaHMA OPraHM3aLMiA Ha aHTIMIMCKOM A3bIKe: BCE 3HaYMMBble C/1I0Ba (KpOMe apTuKAel n
npeanoros) AOMKHbI HAYMHATLCA € NPONUCHOM ByKBbl. COBEPLUEHHO HE AOMYCKAETCA HanNWcaHNe O4HWUX CMbICTIOBbIX CI0B C NPONUCHOW
6YKBbI, APYrMX — CO CTPOYHOM.

B aHrnnickom nepeBoge KYEBbIX CIOB He [O/IKHO BbITb HUKAKMUX TPAHCAIMTEPALMIA C PYCCKOTO A3bIKa, KPOMe HernepeBoAVMBbIX
Ha3BaHWI cOBCTBEHHbIX MeH, NPM60OPOB 1 AP. 06HEKTOB, UMEIOLINX COBCTBEHHbIE HAa3BAHMA; TaKXKe He JO/IKEH UCMO/Ib30BaTbCA
HenepeBOAUMbIN C/IEHT, U3BECTHbIN TONIbKO OrpaHUYEHHOMY KPYry CneLuaancTos.
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