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SHTURM- LIUVILL OPERATORI PARAMETLARINI TIKLASHDA SPEKTRAL
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Annotatsiya. Ushbu maqolada Shturm- Liuvill operatori parametrlarini tiklash bilan
bog’liq ikkita masala: (/’in,an) spectral berilganlari asosida Shturm- Liuvill operatori
parametrlarini berilgan aniqlikda analitiktik tiklash masalasi va shu spectral berilganlar
asosida natural spektrli yangi ( n?, @ ) spectral berilganlarni hosil qilish masalasi muhokama
qilinadi. Ishning ahamiyatli jihati shundaki, klassik masalani izospektral masalga o’tkazib
o’rganishda bir qancha qo’shimcha imkoniyatlar kelib chiqadi.

Kalit so‘zlar. Shturm-Liuvill operatori, xos qiymat, xos funksiya, Gelfand-Levitan
integral tenglamasi. teskari masala, spectral berilganlar.

BOITPOCBHI 3BAMEHBI CITIEKTPAJIBHBIX JIAHHBIX ITPU BOCCTAHOBJIEHUH
ITAPAMETPOB OIIEPATOPA HITYPMA-JINYBUJIJIA

AuHOoTanus. B 1aHHOM cTarbe paccMaTpUBAIOTCA JBE 3aJayd, CBS3aHHBIE C

BOCCTaHOBJIEHHEM mnapameTpoB omneparopa Iltypma—JIlnyBuuisg: 3amaya aHaJIUTHYECKOTO

BOCCTAaHOBIIEHUs TIapameTpoB orneparopa [ltypma—JInysuwwis no (A,, &,) CHEKTpaIbHBIM

JaHHBIM U 3a/1a4a MOCTPOCHUS HOBBIX (nz,(?n ) CIEKTpaNbHBIX JAHHBIX C HATYPATbHBIM
CIEKTPOM Ha OCHOBE TE€X K€ CHEKTPaJIbHBIX JaHHBIX. AKTYalbHOCTb JaHHOW pabOTHI
3aKIII0YAeTCsl B TOM, UYTO MEPEBOJ KIACCUYECKON 3a/1aui B U30CTIEKTPAIBHYIO MPEIOCTABIISACT
PS1 JOTIOTHUTEIBHBIX BO3MOXHOCTEH.

KawueBble caoBa: Omneparop Hltypma-JInyBuiist, coOCTBEHHOE 3HaueHHE,
coOcTBeHHast (pyHKIMS, MHTErpaibHOoe ypaBHeHHe I enbdanna-JleBurana, oOparHas 3amaya.
CIEKTpaJIbHBIC JaHHBIC

PROBLEMS OF SUBSTITUTING SPECTRAL DATA IN THE INVERSE
RECOVERY OF STURM-LIOUVILLE OPERATOR PARAMETERS
Annotation. This article discusses two problems related to the reconstruction of the
parameters of the Sturm—Liouville operator: the problem of analytically reconstructing the

/LT]'

) with a natural spectrum based on the same spectral

parameters of the Sturm—Liouville operator from the spectral data ( y Q ) and the problem
. n.

of constructing new spectral data .2
(n°, @,
data. The relevance of this work lies in the fact that transforming a classical problem into an
isospectral one offers a number of additional opportunities.
Keywords: Sturm—Liouville operator, eigenvalue, eigenfunction, Gelfand—Levitan
integral equation, inverse problem, spectral data

"

1.Kirish. Berilgan Ay << A, << A, < -=- A, < --- sonlar ketma ketligi quyidagi
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Llg(x),h,H)y=—y"+q(x)y=4y, (0<x < m) (1.1)
y'(0) —hy(0) =0 (1.2)
y'(m) + Hy(m) =0 (1.3)

chegaraviy masalaning xos qiymatlari, @y, @;,@5,... ketma ketliklar esa ushbu
masalaning normallovchi sonlari bo‘lsin. Ular uchun quyidagi asimtotika o‘rinli bo‘Isin:

Y _T b b .
Sy =\ Ay =n+ - + 3 + a, = 2 + 2 + o + (1.4)
T .

! i H 1{ s)d 1.5
Co=—|\n+H+— 5)as 1.
0= z_fi(..) (1.5)

0

Bu yerda €4, by, by lar berilgan haqiqiy sonlar.
Ushbu shartlarni qanoatlantiruvchi {){i, ai}‘;';o spectral berilganlarga ko’ra Shturm-

Liuvill operatori parametrlarini tiklash masalasini Gelfand-Levitan sxemasi bo’yicha amalga
oshiriladi[1], [2]. Bunda quyidagi munosabatlardan foydalaniladi
X

K(x,y) + F(x,y) + J K(x,s)F(s,y)ds =0 (1.6)
0

glx) = 251&'(_.&..{‘). h = K(0,0) = —F(0,0)

.. cossyxcoss,y 1 cos s x coss,y 2cos kx cosky)
Flx,y) = - —+ Z
m

Qg ay, T

k=1
Bu sxemadagi hisoblashlarni amalga oshirishda asosan sonli usullardan foydalaniladi.

1.
Jumlada, A.l.Aptekarev tomonidan yechimni sonli usulda 0($) aniqlikda olish algoritmi

mukammal ishlab chiqilgan[3].

Izospektral chegaraviy masalarni o’rganish mavzusi ham (1.1)-(1.3) chegaraviy
masalalar orasida muhim yo’nalishlardan biri hisoblanadi. Ma’lum shartlarga berilgan
(n?,d,,) spectral juftlik asosida (1.1)-(1.3) uchun teskari masalani analitik usulda yechish, bu
yechum asosida esa ko’pgina matematik fizika masalalarini tahlil qilish imkonini beradi.

2. Masalaning qo’yilishi. Ushbu maqolada ba’zi shartlarga bo’ysinuvchi (4, , @,,)
spectral berilganlarga ko’ra (1.1)-(1.3) teskari masalani analitik usulda yechish muammolari
qaraladi. Shuningdek, magqolada ushbu (4, @,,) spektral berilganlar asosida operator

parametrlarini bir xilda tiklaydigan yangi narural spektrli (712 , @, ) spectral berilganlarni qurish
masalasi o’rganiladi

Bu mavzuning dolzarbligi va ushbu yo’nalishda olib borilgan ishlar tahlilili bilan
A.Xasanov ishlarida tanishish mumkin [4], [5].

3. Shturm - Liuvill operator paramitrlarin tiklash masalasi

1) Izospektral chegaraviy masalani tiklash algoritmi .

Teorema A [4]. Aytaylik {4, @, }i, hagigiy sonlar ketma-ketilklari (1.1)-(1.3)
chegaraviy masalaning spectral berilganlari bo’lsin. U holda quyidagicha

hy=n%0n=0; &, =a,, n=01,-,N; &, = n>N

E:

16
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aniqlangan ketma - ketliklar ham
L(q(x,ay,,ay), h(ay, -, ay),H(ay, -, ay)) ko’rinishidagi biror Shturm- Liuvill

operatorining spectral berilganlari bo’ladi. Bu yerda {@, }n= berligan musbat sonlar. Agar
bu masala uchun qurilgan Gelfand-Levitan integral tenglamasi yechimini shartli ravishda
K, (x,t) deb olsak, u holda K, (7, t) uchun quyidagi tenglik o’rinli bo’ladi[4]

- N .
K (my)=— : (1 - ﬂ) - Ez (‘1 - %an ) cos(ny) (3.1)

T T T
n=1

2) Berilgan aniqlikda Shturm - Liuvill operator paramitrlarin tiklash masalasi
Teorema B. Aytaylik {A,, @,}i~, haqiqiy sonlar ketma-ketilklari (1.1)-(1.3)
chegaraviy masalaning spectral berilganlari bo’lsin. Bu ketma-ketlik elementlaridan dastlabki
N tasining giymatlari ma’lum, qolgan elementlar uchun quyidaqi
T

g =12, @y, = > n=> N.
munosabat o’rinli bo’lsa u holda ushbu shartlar bilan aniqlangan ketma-ketliklar
yordamida (1.1)-(1.3) operator parametrlarini analitik aniglash mumkin.

Isbot.. Teorema shartiga e’tibor qilinsa (1.4) asimptotikada qatnashayotgan €, €y, ...
koeffisientlarning nolga tengligi kelib chigadi. Bundan n = N dan boshlab

cos(s,x) cos(s,y) = cos nxcos ny

tenglik o’rinli ekanligigi hisobga olinsa (1.7) yadrosi quyidagi chekli yig’indi

ko’rinishiga keladi
N :
€os spxcos sgy 1 €os 5, X €05 5,y 2 coskx cos ky) o
=4 - (32)
T ay, T

Flx,y) =
%o k=1
Bu esa (1.6) integral tenglamani o’zgaruvchilari ajralgan yadroli integral tenglama
sifatida yechish imkonini beradi. Integral tenglamaga (3.2) yadroni qo’yib, ba’zi shakl
almashtirishlardan so’ng K (x, y) uchun quyidagilarga ega bo’lamiz:
X

K(xy) = —F(x,y) — f K (e, ) F(t, y)dt,

0
N N
.1 cossgxcossyy 2 COS SpX COS 5, Y
Klx,y)=—- + —Z coskx cos ky — z -
T @ T L= — a;,
k=1 k=1
X X N X
1 o cossgy [ . . 2 o
+ —j K(x,t)dt — J K(x,t)coss,tdt + —Z cos ky f K(x,t) cos kt dt —
i a, T
0 0 k=1 0
N (sv) &
cos(s,y. o o
— z — f K(x, t)cos(syt)dt =
- Qe
k=1 0
X . . X
t cos(s,y) R o
=—]|1 +J K(x,t)dt| — ——|cos(syx) + J K(x,t) cos(syt) dt| +
T @
0 0 0
& x
+ —Z cos ky [cos(ﬁk.xf) + j K(x,t) cos(kt) dt‘ -
T
k=1

0
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N x
cos(s,y) _
Z cos(s,x) + | K(x,t) cos(s,t)dt| =
k=1 0

=%lp(x 0) +— ZCOS ky(x, k) — ZCOS(SLV @(x,s;)

Shunday qilib K(‘( y) uchun quyidagi tenghkga ega bo’ldik

K(x,y) = lp(— —Z Y(x, k) cos ky — Z bl s,\) €05 5,y (3.3)

Bu yerda .

Y(x,n) = cos(nx) + f K(x,t) cos(nt) dt (3.4)
0.1'

@(x,s,) = cos(s,x) + fl«.’(x, t) cos(s,t)dt, n=0,1,..,N (3.5)
0

Topilgan K (x, y) ni (3.4), (3.5) tengliklarga qoyib ll)(x ), (p(x, Sn) larga nisbatan
quyidagi tenglamalar sistemasini hosil gilamiz

N x N x
2 X, S,
Y(x,0) =1 +lp( z‘+; E P(x, k)fcos kt dt — E <p(; S")fcossktdt (3.6)
k=1 0 k=0 K ]

N

2
cosntdt + — Z Ylx, k) f cos kt cosnt dt +
T k=1, k£n

Y(x,0) :

'lP(x, 'n) = COS(’n;\?) +

x N Lx

2 ) @(x, s5.) .

+ ;tp (x,n) | cos*ntdt — Z ] cos st dt cos nt (3.7)
| 0 k=0 K

x N x
g .lp(x-y 0) 2
@(x,s,) = cos(s,x) + f cos s,t dt + —z Yix, k) f cos kt cos s, t dt —
0 = 0
(5 [ Y eus) |
X, 5, ) o(x, 5, o
— @ n f cOs‘-Sn tdt — Z i i f cOS (skt) coSs (.Sn t) dt (_3-8)
o k=0, k T
0 =0, k%n 0

Bu tengliklarni X = 7T nuqtada qarab, kelgusida foydalaniladigan ba’zi muhim
tengliklarni keltirib chigaramiz.

a) Agar (3.6)-(3.7) tengliklardagi X o’zgaruvchi o’rniga T qiymatni qo’ysak
quyidagi tenghklarga ega bo’lamiz.

z @(m, s")fcos(-skt) dt =1 (3.9)
k=0

Z e f cos(syt) cos(nt) dt = (—1)" (310)
k=0 @k 0
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Qulaylik uchun f;, = @ (11, 5.) /@, belgilash kiritib (3.9), (3.10) tengliklarni umumiy
holda

! b3

z fre f cos(s,t) cos(nt)dt =(-1)", n=123,..,N (3.11)

k=0 g

ko’rinishda yozsak, noma’lum f,, ga nisbatan N+/ noma’lumli N+/ ta tenglamalar
sistemasini hosil gilamiz. Bundan topilgan f,, va @,, ning aniq qiymatlariga ko’ra (p(IT , Sn) ni
hamisha aniqlash mumkin bo’ladi.

b) Xuddi shunday (7T, n) ifodaning giymatlarini ham hisoblab topish mumkin.
Yuqoridagi (3.8) tenglikda tegishli shakl almashtirishdan so’ng, X = Tt deb olib, tenglikdagi
(p(T[ ) Sn) /@, ifoda o’rniga uning (3.11) sistemadan aniglangan f,, qiymatlarini qo’ysak
quyidagi tenglikni olamiz.

w(m,0) [ 2% r ro
fcossntdt+;z P(m, k)d)kfcos kt coss,tdt = f, | @, + | coss,tdt |+

T
0 k=1 0 0
N @
+ Z fr f cos(s,t) cos(s,t) dt — cos(s,m) ,n=0,1,..,N (3.12)
k:tn 0

Bu tenglik izlanayotgan ll}(Tr ) ga nisbatan N+1 noma’lumli N+1 ta tenglamalar
sistemasini hosil qiladi.
c) Yugorida olmgan . 6) tenglikni Y(x, 0) ga nisbatan yechamiz.

Y(x,0) = (1+ th(\ k)fcoslxt dt—z(p(\ i) fcos(s,\t) dt)( \_) (3.13)

0

Xuddi shunday (3.7), (3.8) tenghklaml l[)(x n) (p(k’ S k) larga nlsbatan yechamiz.

(x,0)
Plx,n) = [cos(_nx) - Lo J cos ntdt + - Z P(x, A)J cos kt cos nt dt —
0 k=1. kxn 0
N . . X X
@(x, s;) . - 2 5 o
- Z ——— | cos(syt) cos(nt)dt| /| 1 —— | cos“ntdt (3.14)
= 0 a 0 ,
P(x,0) r | 2% -
. . Y(x,0
elx,s,) = [cos (s,x) + - f cos s, tdt + ;Z P (x, k) f cos kt cos s, t dt —
0 k=1 0

N x

{ Lﬂ ; ; - - . | 1 i |
_ Z —‘p('\‘ s"‘)fcos(_skt) cos(s,t) dt‘/ 1 +—J cos?stdt | (3.15)

a;,
k=0, kzn X n o

Topilgan (3.13), (3.14) tengliklarning X = T nuqtadagi qiyma’larini o’rganamiz.
Buning uchun quyidagi limitlarni hisoblaymiz

N x N . LoX !
. 2 e(x,s;,) . T
1 ,0)=Iim| 1 —Z’ X,k f X kl’dt—z f t) dt
Y(m, 0) = lim ( - L, Y(x, k) ) cos Iy cos(s,t) (rr — \)

0
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A . X N x
L . Yix,0) 2 _
Y(m, n) = lim |cos(nx) + cosntdt +— z Ww(x,k) | coskt cos ntdt —
X—=T 5 s i1 5
k=n
N X .ox x !
e(x,5,) [ o o 27
— Z cos(s,t) cos(nt)dt| /| 1 —— | cos“ntdt
— a T
k=0 0 0

Bu limitlarni (3.9), (3.10) tenglikdan foydalanib hisoblasak har ikkalasi uchun bir hil
natija, quyidagi tenghk kelib chiqadi.

N

0
LS )+ Zt,b(n K(-1)F = z <P(;T %k )cosrrs,\ +Z @', sy )J cossitdt  (3.16)

= K @y
Agar (1.3), (3 9) tengliklarni hisobga olib (3.16) da elementar shak almashtirishlardan
so’ng quydagi tenghkka ega bo’lamiz.

0)
([J(n +— le (m, k) (—1)F = Z P, sy )cos(ns,\)— (3.17)

Yugqoridagi (3. 3) tengllk bilan anlqlangan K (X., }') ni X = Y = T nuqtadagi qiymatlari
va (3.15) tengliklarni solishtirsak ulardan quyidagi

) , ) , 0
K(m m) =—H, Z P, 1) ——cos(ms,,) — atl )——Z Y(m, k)(—

muhim tengliklarni olamiz. Teorema b isbotlandi.

3) Berilgan {4;,@;}',  spectral juftlik orqali yangi (n® @,) spectral
berilganlarni qurish masalasi

Gelfand -Levitan integral tenglamasinining (3.3) formula bilan aniglangan K (x, V)

yechimini X = 7T nuqtada qaraymlz va uni sharth ravis quyidagicha belgilaymiz

K.(r,y) =— +— Z Yy, cos ky — ka COSSLY (3.18)

Ushbu tasdiq o’rinli: Yuqorlda (1.8) va (3. 1 8) formulalar bilan aniglangan K, (x,t) va
K,.(x, t) funksiyalar (1.1)-(1.3) chegaraviy masalaning parametrlarini bir xilda aniglashi
uchun (1.8) tenglikda qatnashayotgan {@,}N—, sonlarni {/, a;}L, sonlar o’rqali

quyidagicha tanlash zarur
2

a, =m*YP, — M +m, a, = (g)z Y, — (g) +g, n=12,..,N (3.19)

Bu yerda Y, = y,, (71, n) yuqoridagi (3.12) sistemadan aniqlanadi.
Yuqorida K, (1, t), K, (7t,t) funksiyalar uchun berilgan (1.4), (1.5) tengliklar o’rinli
deb faraz gilaylik. U holda K, (1, t) va K, (1, t) funksiyalar i, H va q(x) parametrlarni bir

xil berishi uchun {@, }5=, sonlarini shunday tanlaylikki, [0, 77] oraliqda bu ikki funksiyalar

uchun o’rtacha kvadratik farq minimumga erishsin. Quidagi belgilashni kiritamiz
T

= f (Ko(m,0) — K, (7,0)"dt

0
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yoki
b g N \ 2
. , "1 Qg 2 ’ 2 . o
(ay,ay,..,ay) = j —(1 - —) - —Z (1 - —an) cos(nt) — K, (m, t) | dt
w T/ S
0 n=1 }
Bu tenglikka minimum beradigan @,, sonlarni topish uchun @y, @4, ..., @y larga
nisbatan quyidagi
ol ol al 0
da,  da, 7 da,

tegnlamalar sistemasini hosil gilamiz. Bu sistemani yechib {a n}‘;\f:o va {/{i, ai}‘;-\"zo
spectral berilganlar o’tasidagi (3.19) munosabatlar hosil bo’ladi. E’tiborli jihati shundaki,
(3.19) tenglik bilan aniglangan @,, sonlarni aniqlashda barcha Ay, Ay, 45, ... Ay, ... va

g, &4, x5, ... berilgan sonlar qatnashgan,ya’ni topilgan har bir @, barcha spectral

berilganlsarni o’ziga singdirgan. Teorema C isbotlandi
Shunday qilib teoremaning shartiga ko’ra topilgan (1.6°), (1.7), (3.13), (3.14), (3.15)
tengliklar yordamida (1.1)-(1.3) teskari masalaning qolgan parametrlarini ham aniqlanadi.
N x

h=K(00) = —F(0,0) =~ -1 +Z (i —3), f g(dt = 2K(x, x) =
Toa L\ T /

x,0) 2 o X, Sy )
= A +— Z w(x, k) cos ky — Z <.0(_;\ COS S}V 0<x<m,
g Tt =

T

N
fq(t:)dt= —2(h+H), q(0)+q(n) = 42(/1,1 —n?)+ 2(H*+ h?)
k=1

0
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13.00.00 — Pedagogika

OLIY TALIM MUASSASALARIDAGI TA’LIM SIFATINI OSHIRISH XALQARO
STANDARTLARNI QO’LLASH

Hamdamov Yusufjon Mahammadjon o’g’li,
Farg‘ona politexnika instituti, Metrologiya, standartlashtirish va sifatni boshqarish (tarmoqlar
bo’yicha) mutaxassisligi magistranti.
Farg‘ona politexnika instituti
yusufjon.khamdamov(@gmail.com

Annotatsiya: Ma'lumki, ta'lim jamiyat rivojlanishida muhim rol o‘ynaydi. Qanday
sohada bo‘lmasin, yuqori bilimga ega mutaxassislar, ilmiy-tadqiqot ishlanmalari bilan
shug‘ullanish, yangi mahsulot turlarini yaratish va texnologiyalarni rivojlantirish imkoniyatiga
ega bo‘ladilar. Jahondagi globallashuv jarayonlari va kompaniyalar o‘rtasidagi mavjud chuqur
raqobat muhiti mutaxassislarni ham favqulodda shunga tayyor bo‘lishlarini talab etadi. Ular
nafaqat o‘z g‘oyalarini rivojlantirish va yaratilgan nazariy modellarini amalda joriy etish uchun
qulay sharoitlarni ta'minlaydilar, shu bilan birga, iqtisodiyotning innovatsion rivojlanishi uchun
ham muhim intellektual omil hisoblanadilar.

Bugungi kunda jahonda texnologiyalar va axborotlashtirish jarayonlarining rivojlanishi
davrida yuqori malakali kadrlarni egallash va yollash uchun kompaniyalar o‘rtasida raqobat
kurashi birmuncha oshdi. Bu nafaqat tijorat tashkilotlariga, balki ilmiy-tadqiqot markazlari,
o‘quv yurtlariga ham tegishlidir. Shunday ekan, zamonaviy ta'lim sifati to‘g‘risidagi masala
birinchi navbatda hal qilinishi kerak bo‘lgan muammo hisoblanadi. Aynan, OTM (oliy ta'lim
muassasa)lar kelgusi mutaxassislarning aniq kasbiy sohasida bilimlarini shakllantiradi.

Kalit so’zlar: Ta’lim, sifat, menejment, ta’lim tizimi, standartlar, menejment tizimi
sertifikatlari, identifikatsiya.

ITOBBIIEHUE KAYECTBA OBPA30BAHUA B BBICHINX YYEBHBIX
3ABEJEHUAX ITYTEM NPUMEHEHUS MEKJIYHAPOJIHBIX CTAHIAPTOB

AHHoTanus: M3BecTHO, YTO 00pa30BaHUE UTPAET BAXKHYIO POJIb B pA3BUTUH OOIIECTBA.
B m1060i#1 o6nacTy crienuanucThl, 00J1a1ai011e BBICOKMMU 3HAHUSMHU, T10JTy4aT BO3MOKHOCTb
3aHUMATbCA MCCIICJOBAHUSAMHU U pPa3pabdOTKaMH, CO3[aBaTb HOBBIE BHJbI TPOIYKIHH H
pa3pabarbIBaTh TEXHOJOTHH. [ T00amu3aiMOHHBIE TPOLIECCH B MUPE U HBIHEIIHSS 00CTaHOBKA
r71yOOKON KOHKYPEHIIMH MEX1y KOMIIaHUSAMU TPEeOYIOT MOATOTOBKH K HEeH crierianiucToB. OHH
HE TOJIBKO 00€CIeUnBaIOT OJIarONPUSATHBIE YCIOBHUS JUIs pa3BUTHSI CBOMX MJCH M MPAKTHUECKOM
peain3alii CO3JaHHBIX TEOPETUYECKUX MOJENIEH, HO B TO K€ BPEMSI CUMUTAIOTCS Ba)KHBIM
MHTEJUIEKTYyalIbHBIM (PaKTOPOM HHHOBAIIMOHHOTO PAa3BUTHUS SKOHOMUKH.

Ceroans, B nepuoJ pa3BUTHA TEXHOJIOTMH U MH(OPMAIIMOHHBIX MPOILIECCOB B MUPE,
HECKOJIbKO YCHJIMJIACh KOHKYPEHIMS MEXIy KOMIIAHMSMHM 3a NpUOOpeTeHHe MU HaiiMm
BBICOKOKBAIU(UIIUPOBAHHOTO TIEpCcOHaNa. IJTO KacaeTcsl HE TOJNBKO KOMMEPUYECKUX
OpraHu3alHii, HO U MCCIIeI0BATEIbCKUX IIEHTPOB U 00pa3oBaTeNbHBIX yupekaeHui. [loatomy
BOIIPOC KauecTBa COBPEMEHHOT0 00pa30BaHUs — 3TO MPOodIEeMa, KOTOPYIO HEOOXOJMMO PEIIUTh
B TEpBYyI0 ouepenb. MIMeHHO By3bl (BBICHIME Y4eOHBIE 3aBeleHHs) (OPMHUPYIOT 3HAHHA
OyAyIIMX CIEIHATNCTOB B KOHKPETHOM MpOo(hecCHOHaIbHON 001acTH.

KawueBble cioBa: OOpa3oBaHue, KaueCTBO, MEHEIKMEHT, CHCTEMa OOpa3oBaHMI,
CTaHJApTHI, CEPTU(UKATHI CUCTEMBI YIIPABICHUS, HACHTU(DUKALUS.
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