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MATEMATHUKA

WHTerpupoBaHue BbiClIEro HeIMHenHoro ypaBHeHus WpeauHrepa
C CaMOCOraacoBaHHbIM UCTOYHUKOM UHTErpasbHOro TUNa

PeiiumbepraHoB AHBap AKHa3apoBMY, KaHAMAAT HU3MKO-MATEMATUYECKMUX HAyK, 3aBeAyioWw il kKadenpoit
TalKeHTCKNI yHUBEPCUTET MH(OPMALMOHHbIX TEXHONOT WA, YpreHuckuit hunnan

1967 rony amepukanckue yuénbie K. C. Iapanep, k. M. Ipun, M. Kpyckasn u P. Muypa [ 1 | oTkpbliii 3amMeyartesibHoe CBOH -
ctBo ypaBHenusi Kopresera-ne @puza (Knd). Onu npennoxkuim HeJMHEHHYIO 3aMeHy TlepeMEeHHBIX B 3TOM YpaBHEHHH,
nocJie KOTOPOH OHO CTAHOBUTCS JIMHEHHBIM U IBHO peluaercs. B onucanun 3ol 3aMeHbl ydacTByeT hopMaJsiuadM MpsiMor u 06-
paTHO# 3anay paccesHus a5 onepatopa LLtypma-JInyBuis, T.e. B HEM CYLLIECTBEHHO UCMOJb3YeTCs pelleHe 3ajiauu 0 Boc-
CTAHOBJICHHH MOTeHIMaa onepaTopa Ltypma-JIuyBuiis Ha Beel ocH, MO IAaHHBIM paccestHis. DTOT METO/L TOJyUHJ HA3BaHHE
MeTojla 00paTHON 3ajaun paccesinus. B pa6ore [2] I1. Jlake nokasas, yHUBepcaabHOCTL METO/1a 0OPATHOH 3a1aud paccesiHus
1 0606uus1 ypasHeHue Kn®, Beenst nonarue Boiciuero (obutero) ypasHenuss Knd. 3arem MO3P 6bli ycnelHo npuMeHeH
1 JUISl MHOTHX IPYTHX HEJIMHEHHDBIX 9BOJIIOLIHOHHBIX IH(hepeHHalbHbIX ypaBHEHU, TAKHX KaK: HesMHelHoe ypaBHeHue [pe-
JMHrepa, MoauduuupoBanHoe ypasnenue Kopresera-ne ®pusa, ypaBuenue sin-lopaoH.
PacemoTpuMm JiMHEHHYIO CHCTeMY YpaBHEHUH

(L—€Df=0 (1)
Ha BCer ocH ( —00 < x < 00 ), € «ObICTPOyOhIBAIOLIUM » MOTEHIMANOM U(x,t)
[ @ [xPlutep]dx < oo (2)
; -
— —u(x,t)
3nech L(t) =i dx Pk 1’ ABJSETCS KOMIJIEKCHBIM COTMPS>KEHHEM K 1.
—u (x,t -
(x,t) ™

[Ipsimasi u o6paTHasi 3aaua paccesinust st ornepartopa L usyuennl B pa6orax M. I. [aceimosa, b. M. Jlesurana [3], B.E. 3a-
xapoBa, A. B. [1la6ara[4], 1. C. ®posiosa 5], JI. 1. Hikuuka, ®am Jloit By [6], JI. A. Taxramxksina, J1. [1. ®anneesa[7], A. b. Xa-
caHoBa [8] u 1p.

B nanno#i pabote paccmaTpruBaeTcsi cucTeMa ypaBHeHUH

m 1 k+1 P 00 " .
lut_4k§ [_2_1] Dx(uQm—k):z f (Qsl(x:n)t)’(/}z(x:n:t)_¢2(x>nat)¢l (xanat))dnv (3)
=0 N
D4 i, —utotd, =26, —ins, +u’ (x1)6, =0 (4)
g 1 IO THOHG) =0y THIC) T ABHE =
d _ * d , 5
oV iyt 0wy = ooy, winyy —u(x Dy =0, (9)
le/I HadyaJIbHOM yCJIOBI/II/I
u(x,O):uO(x), XER, (6)

rae €2, (x,t) onpeae/steTcs U3 CIEAYIOLLIX PEKKYPEHTHBIX COOTHOLIEHHUIT

k+1

i. u*D’;(qukl)] , j=Lm.

2i

i1 k+1
O, () ==2i, Q,(x,1)= zD;Zl[ J uD; (' Q)+ [—zi]
k=0 1
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3ziech HauasibHast yHKUUS Uo(x) (x € R) obJs1aaet c/eiyoldMH CBOHCTBAMMU:
3 [ [xhluy (ol < o3 (7)

2) Oneparop L(0) He uMeeT CreKTpaJbHbIX 0COOEHHOCTEH U B BEPXHEH MOJYMIOCKOCTH KOMIJIEKCHOH MJIOCKOCTH HMEET
poBHO N coberBeHHbIX 3HaueHui & (0),&,(0),...,€, (0) ¢ kpatHocTsamu m, (0),m, (0),...,m,, (0) .

B pacematpuBaemoii sanaue sektop-ynkimu ®(x,n,t) = (&, (x,1,1),0, (6, n,t))" 1 W(x,m,t) = (1, (x,m,t),2, (x,m,£))" pelnenust
cuctembl ypasuenuit (L(t) —n)®(x,n,t) =0 u (L(t) —nI)¥(x,n,t) =0 COOTBETCTBEHHO, KOTOPbIE OGJIANAIOT CJICILYIOLIHMH ACHM-
NTOTHKAMH MPH X — 00

A(n,t)e ™ C(n,t)e™
(b(x’n)t) ~ i |2 \Il(x’n’t) ~ —inx |’ (8)
B(n,t)e” D(n,t)e™"
rne A(n,t), B(n,t), C(n,t), D(n,t) 3ajanuble HerpepbiBHbIE PYHKIMH, YIOBJIETBOPSIIOIIHE YCIOBHIO:
f(IA(m‘)I2 + Bt +|Cnt)] +|Dn, )] Y < 00 mpu t>0. (9)
[Ipennonaraercs, yto npu Beex t >0
An,H)C(,t) = Bp,t)D(1,t) = —A"(1,t)C (1) + B (n,t)D" (1, 1), (10)

A(U,t)D(nJ) + B* (77>t)C* (ﬂ»t) =0.
[yctb yHkums u(x,t) 00anaeT [0CTaTOUHON MAAKOCTbIO, T. €. u(x,t) € C’“ '(R',R! ) HJIOCTaTOYHO OBICTPO CTPEMHTCST K CBOMM
npejesam npu x — £00 , TaK 4TO

oo

J

—00

o u(x t)

1+ |x|utx, t)|+z dx <00 (11)

OcHOBHAS 11e/1b JAHHOTO paboThl — MOJYUUTh IBOJIOLMH JAHHBIX PACCESTHUST HECAMOCOTPSKEHHOTo ornepaTtopa L(t) ¢ mno-
TEHUMAJIOM SBJSIOLIMMCS PellleHHeM ypaBHEHHs (3).
Jlonyctum, uto petenue u(x,t) 3anaun (3) — (11) cyutecrByer. PaceMotpum cucteMy ypaBHeHHH

(L) —ENf=0 (12)
¢ norentmanom u(x,t). [ycrs sekrop-dyukimu O(x,1,t) = (¢, (x,0,t),0, (x,1m,1))" 1 U(x,m,1) = (¥, (x,1,£),20, (x,m,1))" pelenus
ypaBueuui (L(t) —nI)P(x,n,t)=0 u (L(t) —nI)¥(x,n,t) =0 COOTBETCTBEHHO C aCUMITOTHKaMH (8) npu x — 0o . C MoMol1bio
petenuit Mocra fi (&) u f, (x,&,t) ypaBrenuit (12), onpenesnm BeKTOp-HyHKIHH

_ 0 ,_ _
& (x,f,l‘)z—tf1 (&)= VGO (660 +
+ f F@CemnTCen )+, OV, 0)dno, £, (x,6,0) (13)
& (X,f,t) = Ef; (X,f,t) - V(X,f,l’)f;r (X,f,t) +

[ O ) + B DU O (6. (14)

v v I k+1 P
A R o B T 3
| .

v (x,6,8) =—2i" 42 zm: Jz:[[%} uD)’c‘(u”ijl)Jr[%] u D (uQJ . 1)}5'”1 .
j= k=0

1

[To onpenesnennio, Bektop-yHKuMH g, = g, (x,6,1) 1 g = g (x,&,t) aHanmuTrHueckne QyHKLUHK OT apameTpa & B BepxHell
nostyniockoetd Im¢& >0 . [pu moObIxX fefCTBUTENBHBIX § BeKTOP-(YHKUHH g, U g, HMEIOT 0OCOOEHHOCTH B TOuKe (t=¢ .
YToObl ONpPe/IeIUTD NPejiesIbHble 3HaUeHHe BeKTOP-(PyHKLMI g, 1 g, npn Im& — 0, ncnosbsyem dopmyist Coxolikoro. B cuiy
(13), (14) umeem
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& (RED =S (RED—VREDS (nE0+
+v.p.j’n_1§(<p<x,n,t>@(x,n,t>+<T><x,n,t>\i<x,n,t>>dm3ﬁ<x,£,t>—
700—1'7r(<1>(x,§,t)\i/(x,§,t) + B ST E D)0, £ (6,61, (15)
& (BED = (&0 -V (REDS, (60 +
+v.p.jﬁ<¢<x,n,t>@(x,n,t>+<T><x,n,t>\i<x,n,t>>dnagﬁ (x.6.0)
7oo—i7r(<I>(x,§,t)\i/(x,§,t) B EDT(ED)0, £ (1.6) . (16)

3iech v. p. 03HAYAET, UTO HHTETPaJ IIOHUMAETCSI B CMbIC/IE TVIABHOTO 3HAYEHHSI.
Cornacho (8) umeem

(I)(X, TI,t) = A(U)t)f;r (Xﬂ?:t) + B(Wﬁ)f; (Xﬂ?:t) y

U(x,n,t) = D(n,t)o, f," (x,m,t) + C(n,t)o, f," (x,m,t)

MO3TOMY MPH X — —00 :

q)(x, T],t) ~ (_A(n,t)szz (77,t) + B(n’t)slz (n’t))eimx ( 17)
(=A@m,1)S,, (.0) + BOp.1)S,, (m.1))e™

W) | PO 0+ COS, (re™ | N
(_D(n’t)szz (77)1‘) + C(’r],t)slz (n’t))e inx

Hepr[[HO 3aMETHUTDb, YTO CIIPpaBEJ/IMBbI paBEHCTBA

(L(t)—€Dg, =0, (L(t)—&Dgy =0.

- + o - + - +
CuriefloBatesibHO, g, M g, JIMHEHHO 3aBUCHMBI C f~ W f,” COOTBETCTBEHHO, T.e€. cyllecTByloT Takue C; (&,t) n C; (&,t),
YTO UMEIOT MECTO COOTHOIIIEHHSI

g(;(x)€>t):C(;(§>t)f;7(xs£st) s (19)
g;(x;f,t)ZCJ(fat)f;(XafJ) . (20)

[To onpenenennto Mmatpuipl V , u3 paBeHcts (10) n acumntotk (8), (17) u (18), noayunm

+
n—_§

FimQ(&:1)(S,,(§,1)8,, (&) + S, (6,08, (§:1))

C, (&,1)=2i" —v. P-T QS (1S (1) + S, (1S, (1))

C; (& ==2i¢" —v.p. [ %dn +iTQ(E 1),

e Q(n,t)= A" (n,t)C (n,t)+ B(n,t)D(n,t) .
Beenem caienyioliiee o603naueHue

GO = g;(x)f)f)—g;(x,f’t)sn(f’t)—EJ(x’f,t)Su(é,t) .

Ha ocnosanun pasencts (19), (20) Bektop G, MOXKHO Nepenucarb B BUIE

G, =[4i¢" —

v f 2Q(n,t)su(_n,t)822(n,t) i+

£

7 DS, (n,1)S,, (1,
FUQUENS, (S, DL (605,60 np, [Z2RBDE0

—2imQ(E,1)S,, (§:1)S,, (EDIL (1,68, (&:1) - (21)

dn—
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C npyroit ctopoHbl, U3 cooTHolenui (15) u (16) umeem
=L NV EDS, &0+
. [ @m0+ B o)y~
Jon—=E&
Cim(@(x, £, )W (0, ,8) + B, £, (%, 6, 1)) o lo,f (x,6,8)—
S R ED VRGOS (160 +
. [ @m0+ B o)y~
' =&
L@ EDT(ED + B0 E TG0, S (66018, (66—
L ED - VIREDS (10 +
v [ @00+ BT )y
=<
i@, EDT (6,60 + B & OB Eo, £ (16 ED)S, (E:8)

Wcnonbayst paBerctso f~(x,€) = f7(x,£)S(€) moayunm

G, = f, (x, £t) Su(ft)%—j;(x ft) Sﬂ(ét) (22)
CpasnuBas paBenctsa (21) u (22) umeem
oC ; ) S )
D5, et =(vp. [ LRI 4, i s, (608,608, (€0 (23)
ot n—=¢

D s en=tie"—vp. [ Q0O 411 i (e, (605,605, (€.

—00

cJie1oBaTe/IbHO

%) L em 2Q(n,1) .
ST RED =" v :[0 S dn=2mQENIED.

3ameruM, 4to auddeperuyasbHoe ypaBHenue (23) cnpaseupo npu Im 0. Jlerko 3ametutsb, yro npu Im¢& >0 crpa-
BEJINBO PABEHCTBO

Sll(é. t)=— zfQ 77’ 1727 77’5)821(77’ )d Sll(§ £) . (24)

—00

Periast iuddepenimanbHoe ypapHenue (24 ) nosydnm

meﬁ%Wﬁ&WﬁM
S n—£

Ortciona cnenyer, uto nyu € (t) dynxuuu S, (&,t), T.e. coOCTBeHHbIE 3HaYeHHsl orlepatopa L(f) He 3aBUCAT OT ¢ .
[leperinem K HaX0XKAEHHIO SBOJIOLNH HOPMHPOBOUHOH LEMOYKH {Xg> X5+ X,, _;} COOTBETCTBYIOLIEH M, KPaTHBIM COO-

CTBEHHBIM 3HaueHusM §,, n=12,..,N.
3amerum, uyto npy Im¢ >0 cnpabeyIuBLI pPaBeHCTBA

S, (&) =S,,(£,0)exp| —

T Qm,t)(S, (1S, (0, t) + S, (m,1)S,, (1, -
&Jxéﬁy_agm_lfQ07ﬂ(umt)ﬂgﬂ2+zxnﬂlxntndmﬁ(xéJ% (25)

gl =(2¢" - [ LDanf ). (26)
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Tenepsb onpenenum dyukunio G, =G, (x,t) B BUIe

amn—l m,—1 . ( 1) ak
" [ag'" T t)_; I e 6=t
B cuny paBencts (25) u (26) umeem
m, —1 m, —1—k
-3¢, 1% (28" —
pard g™

_j’ Qn,t)(S,, (m,1)S,, (m,t) + S5, (1,1)S,, (1:1))

dn) £ (x,6,t) —
n—_§

m, —1

DI, 9" Qt) | | i
—Z X, 1k : ;C agkj( 2i¢" —f d77)f (x,élt)]

(27)

£=¢,
PaBeHCTBO (27) MOXKHO Mepenucarh B BUIe

m, —1—k

-, -

k=0

T QLS (1.8, (11 + S, (11.1)S,, (1,
7fQ(77 RICHUD); 2127”; 2 (1S, 11) )Zx i NCAE

—Z X ”E T (aien - fQ”’”d ) (x,g,w]

k—j
o &=,

oL k—v (m, —1)! 1kt

= DA BT T (28)
e Ao =2 [ gien - fQ(n,t)(Sn(n,t)Sn(n,tHSzz(n,t)S“(Tl,t) D, ] |

o¢’ n—< e
Cief10BaTe/1bHO, CONIACHO |S11 | +|SZI(£| =
- O | oo o [ Qn,t)
AY(E,o0) = ——| 4" +2 5 dn
9¢ £(l+|R(77,t)| )(n—£) ]55

C npyroit cTopoHbl, Ha ocHoBaHUM paBeHCTB (13) u (14) umeem

00

0 m,—1,— m, —1,— “ j S
G, = [ (8D V(0] (x,£n,t)+;cmﬂ [O T g)m (@) P (., 1)+

B0, e, ))dno, £ (6,6, 1)} —

S R ) - V(G0 (10
+;C£fﬁ@(%ﬁat)@(%%f)Jr‘b(x,??at)‘l’(xﬂbf))d??%ﬂk“(x,f,,)t)}
S5 Dt Lo, (29)

CpasnuBas paBenctsa (28) u (29), noayuum

k
%XZ(t) =Y ATEOXN) , n=1,2,..,N, k=2,3,..,m, —1.
v=0

Taxkum o6pasom 1oKaszaHa ciaenyionias
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Teopema. Eciu dynxumun u(x,t), U(n,t), (n,t) siBasiiores petienrem 3anaun (3) — (11), To nanHble paccesiHusi HecaMoco-
npsiKeHHOro orepatopa L(t) ¢ noTeHIMa oM u(X,t) MEHSIIOTCS 110 ¢ cylelyloluM 06pa3oM

L R0 =(aig” +v.p. f Ay 2 QUE R,
_ dﬁn _
mn(t)—mn(O), o =0,
Lo =|sigy +2 f QLD s,
L+ [R,BD(—€,)
4 =|aigr 2 [ gy |y
“e (4[RO —E,)
+| 4imgr ™t 42 f Anet) dn|x; (t),
A+ RO, —&,)

k
%x;‘(t) =Y ATELDXN(M), n=1,2,..,N, k=2,3,..,m —1

[TostyueHHble paBeHCTBA MTOJHOCTLIO OMPEIEISTIOT SBOJIOIHUIO TAHHDIX PACCEsTHUSI, YTO MO3BOJISIET IPUMEHUTL METO/, 00paTHOH
3ajiauu paccestiusi ijisi pelttieHust 3aaauu (3) — (11).
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P U3 UKA

PapuoniomuHecueHuus B kpucrannax Pbwo,

WNcmounos Lykypynnox Xabubynna yrnu, KaHaMaaT hU3nKo-MaTeMaTUYeCKUX HayK, 3aMecTUTeNb UpeKTopa
TalKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

B pabome npedcmasaerol peayabmanmol uccie008aHus BAUIHUSL 0edheKnos cmpyKmypol KA pAOUOLIOMUHECUeHUUL
8 kpucmanrax POWO,. [lokazano 4mo cHuicer e 861000 paduosOMUHECYEHYLL C POCIOM KOHUEHMPAYUL CIPYKIMYPHBLX
deghekmos 06ycar084eHO He MOALKO peabcopbyueti ceeuerus yenmpamu okpacku (naccugHole nomepu), Ho u 6osvuLed
cmenexu HapyuleHuem CmpyKmypHolmu 0eghek mamu MexarHusma nepeHoca InepeuL. 8030Ync0eHuUs K YeHmpam C8eHeHus

(akmusHole nomepu).

The paper presents to study of influence of structural defects on the radio-luminescence of the PbWO, crystals. Was
presented that, decreasing output of radio-luminescence by increasing concentration of structural defects is caused not
only on reabsorbtion by color centers (passive losses), it causes.

B obllell cxeme npouecca paaHoJIOMUHECLEHLMH B OC-
HOBHOM pas/e/IsiioT TPU 9Tana: reHepauloHHbIH, MUTpaLU-
OHHBIN U BHyTpUlleHTpoBO# [ | |. [ToTepu Ha mepBOM U TpeThbeM
sTanax Ajas Kaxkjaoro KOHKPETHOTO CUUHTHILIATOPA MPaKTH-
UeCKH HeyrMpaBJsieMbl T. K. OHH OTMPEJIesTIOTCsST 30HHOH CTPYK-
TYpOH KpHUCTaJila U SHEPreTUYECKON CTPYKTYPOH LieHTpa JIto-
MHHeclleHUMH. MurpaunoHuble 1 HHEPLHUOHHbIE TOTEPH
ONPEIEJISIIOTCS CTENEHbIO COBEPLIECHCTBA CTPYKTYPbl KpHCTaJL1a
1 0COOEHHOCTbIO COOCTBEHHbBIX 3JIEKTPOHHBIX BO30OYKICHHUH.
B cBoto ouepe/ip, ecii 0cCo6eHHOCTH MOBeJIeHHsT COOCTBEHHBIX
9JIEKTPOHHBIX BO3OYXK/IEHUH ABJAIOTCS (DyHIAMEHTATbHBIM
CBOHCTBOM JJIs1 JAHHOTO KPHUCTaJ/Ia, KOTOPble MOYKHO JIHIIb
YUUTBIBATb MPH BBIOOPE CLUHTHILISITOPA, TO OTEPH, 00YCIOB-
JIeHHble BJIMSIHUEM Ae(EeKTOB CTPYKTYpbl, B IIPUHLIUIIE YIIpaB-
JIieMbl, TaK KaK UX KOHILEHTPALUIO MOXKHO PEryaupoBaTh
YCJIOBUSIMHU BbIpallliBaHus. B cBs3u ¢ 3TUM OblI0 MPOBELEHO
MCCIelOBaHUE BIHSHUSA COOCTBEHHBIX IEPEKTOB CTPYKTYPbI
Ha (POPMHUPOBAHKE TAK HA3bIBAEMbIX TACCHBHBIX M AKTHBHbBIX
NoTepb BbIXOJA pajMo/OMHHECeHIMH B KpucTaiax PWO.
B pa6ore [2] 6bl10 I0Ka3aHO, YTO MPU BO3JIEUCTBUH UOHU3H-
pytolero uaJyueHust B Kkpucramnax PWO HaBoasiTest LEHTpPbI
okpacku (L1O), otnuaroluecst TeMmnepaTypHoi CTaGUIBHO-
ctelo. Pagymeercsi, nakorsenne L1O B mpouecce o6sydenns
(BO30YK/IEHMST ) MOXKET BbI3BATD JIETPAJIAIINI0 MHTEHCHBHOCTH
pasrosItoMMHeCeHIIMM BO BpeMeHH. C Lediblo Uec/ieloBaHus
BJIMSIHUSI OKPALLMBAEMOCTH HA BBIXOJL PaJMOJIIOMUHECUEHLMH
Oblyla U3ydeHa KHHETHKA PAMOJIIOMMHECLIEHIIMH B MTpollecce
00JTyueHusI.

Kax ykassiBasiocs B [2], mpu y-Bo3Oy:kaenun PWO na-
6J110/1aeTCs IHPOKOMOJIOCHOE CBeUeHHEe B CHHE-3eEHOH 00-
Jactu. Ha pucynke | nokazaHa KMHeTHKa MOJIHOTO CBEYEHHUSI

kpucraina PWO: La, namepennas npu 300K. MoxHo BusieTh,
YTO BeJle/l 3@ ObICTPLIM pa3ropaHueM HabJtolaeTest Crajl HHTeH-
CUBHOCTH cBeveHUsl. [Ipy 95TOM MOXKHO OTMETHTb, UTO UMEIOT
MeCTO JIBe CTa/uH, OblCTpas U MeJjieHHast, 00yCAOBJIEHHbIE,
M0-BUAUMOMY, HaKorneHHeM pasnuutbix LIO. [lst BbIsicHeHHsT
3TOTO Bompoca 6bla H3MepeHa KUHEeTHKA H3MEHEHHsT ONTHYe-
CKOH nJioTHOCTH B 06s1actu 420HM B nipotiecce o6yueHust 06-
pasiia TopMO3HbIM H3JlydeHrneM Ha MuKpoTpore MT-22C. Xon
KHHETHKH craja pajuoJIOMUHECLEHIIMHA U HapacTaHue OMNTH-
UEeCKOH MJIOTHOCTH (pHC. 2) HMEIOT aHTHCUMOATHBIH XapakTep,
T. €. POLIECCHI OKPALIMBAHUS 1 TyLIEHHS JIOMHHECLIEHIINH SIBHO
B3auMocBsi3aHbl. Ha 9ToM 2xe pucyHKe (KpHBast 3) pUBeICHbI
KPHBblE U3MEHEHHsI ONTHYeCKOH Ma0THOCTH (D), nosyyeHHble
pacueTHbIM MyTeM U3 BbipaxkeHust [3]:

Li-e ]

D

=

BuiHo, 4TO 3aBUCHMOCTb JI0CTATOUHO XOPOLIO COBIMAAAET
C aHAJIOTMYHOH 3aBUCUMOCTbIO, H3MEPEHHON SKCIIepUMEH -
TajibHO, 0CO6EHHO BO BTOPOU crajuu. CpaBHeHHe STHX 3aBHU-

R
JI

Ha ObICTPOM U MEJIJIEHHOM y4aCTKax 10Ka3bIBAET, YTO 3HAUCHHS
T oueHb Os1M3KH (puC. 3). 13 noJyueHHbIX Pe3yJIsTATOB MOKHO
3aKJ/I0YUTh, UTO OBICTPBIF cajg pajHONIOMHHECLEHLHH
Ha nepBoM 3Tarle 06ycJoB/1eH 00pa3oBaHUeM KaKUX-TO HecTa-
OUJIbHBIX LEHTPOB OKPACKH, B TO BpeMsl KaK Ha BTOPOM, Mel-

CUMOCTEH, MOCTPOEHHBIX B KOOPAHHATAX (t) uwD,/D(t)

JIEHHOM Y4acTKe, TyllleHHe CBeUeHHsl 00YCIOBIEHO LIEHTPAMH
OKpackH, ctabubHbIME T1pH 300K,
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Bpemsa, cek. Bpems,c

Puc. 1. KuHeTMKa pacnapa y-nioMuHecueLum
npu 300K (MowHocTb KaHana 447P/cek)

B pa6ore [4] npu uamepeHun GoTOUHAYLUPOBAHHOTO KO-
poTkoxkuByliero nornouteHus npu 300K nabstogaercs wiu-
poKast cJ10XKHasi 1moJjoca, B COCTaBe KOTOPOH BbIIeNsIeTCs
HanboJiee HHTEHCHBHAsS KoMToHeHTa npu 550 HM. Penak-
calusi 3TOH MoJI0Chl MOMIOULEHHST TPOUCXOMUT ¢ T = 2.92c¢ek,
4TO OueHb OJIM3KO K 3HAYEHUIO T, H3MEPEHHOM NpPH BO3OY-
JKJIEHHH TOPMO3HBIM M3JydeHueM Ha Mukporpone MT-22C.
[Tosioca nornonieHust B 3ToH ke 00J1aCTH CrieKTpa 3apUKCHPO-
BaHa MPH UMITYJIbCHOM 9JIeKTPOHHOM B030yxKaeHuH 11pu 77K
[5] u mocne YO obayuenus A<300um npu 9K [6]. Ho npu-
pojia 3TOM MoJI0Chl He ycTaHoBJeHa. M3 npuBeieHHbIX JaHHbIX
MOZKHO 3aKJIIOUMTb, YTO HAaOJ01aeMoe TyllIeHHEe PAIHOJIOMHU-
HecleHUMH B UcxoHbIX o6pasiiax PWO obycsosseHo peal-
copOLuel cBeueHUs! LeHTPAMH OKPACKH (MacCHBHBIE MOTEPH ).
[Tpuuem, ~60 % noTepb NPUXOAUTCS HA CYET KOPOTKO 2KUBYLLIHX
1eHTpoB, a ~ 20 % Ha cuéT cTabU/ILHLIX. BMecTe ¢ TeM MoHATHO,
YTO CTPYKTYPHbBIE POCTOBbIE J1€(heKTbl MOIYT BbI3bIBATL HAPY-
LIEHHE W CAMOTO MeXaHH3Ma BO30YK/eHHsl CBeUeHHUs] B M1PO-
ecce pajuoioMuHecteHnu. s neeaenoBanus 3Toro Bo-
npoca HeoOXOUMO H3YUHTb BbIXOJ, CBEUEHHS NPH U3MEHEHHH

Puc. 2. (1) KuHetuka 3atyxaHus nloMUHeCLEHLUM
(2) — BpeMeHHas 3aBUCUMOCTb ONTUYECKOTO NJIOTHOCTH
npu TOpMO3HOM y-06ny4eHue, (3) — TeopeTUyeCcKuii
pacyeT NOrnoLeHUa oT KWHETUKM 3aTyXaHUA
NOMUHECLeH LUK

KOJIHYECTBA CTPYKTYPHbIX iepeKToB. C 3TOM 11e/1bI0 KpUCTAJIIbI
00J1ydauch ObICTPbIMU HEHTPOHAMH Pa3/IHUHbBIX (DJIIOEHCOB,
MO3BOJISIIOLIHUX J03UPOBAHHO H3MEHUTb KOHIEHTPAIHIO co0-
CTBEHHbIX IeDeKTOB B KpucTasie. Kak 1 cienoBaso 0xxuaath,
MUHTEHCHBHOCTb PaIMOJIIOMHHECLEHIIMH NAJaeT ¢ POCTOM (hJIt0-
eHca (puc. 4 kpusble 1, 2, 3). Bmecre ¢ Tem, ananornutbie
3aBUCUMOCTH (KpuBast 1», 2», 3%), paccuuTaHHble C yUeTOM
M3MeHeHHs ONTHIecKol rmiotHocTH npu 420uM (puc. 4) noxa-
3bIBAIOT, YTO IKCMEPUMEHTAIbHO HAOMIONAEMbIH CIajL JIIOMH-
HECLEHLIMH HeJlb351 00bICHUTD TOJIBKO peabcopOLUeil CBeYeHUs
LeHTpaMu okpacku. O4eBHIHO, YTO B IAHHOM CJjlyyae UMeeT
MEeCTO HapyllieHHe MeXaHu3Ma NepeHoca SHepPruu K LeHTpam
cBeueHust. JIOrHUHO NPENooKUT, UTO CO3AaBAEMble HEHTPO-
HaMH JIepeKThbl CMelleHHs TePeXBaThIBAIOT 3JIEKTPOHHbIE BO3-
Oy2KAeHMs1, MUTPUPYIOLIHE MO KPUCTAJLTY, CO3/1aBast He TOJIbKO
LIO, HO M LeHTpbl peKOMOUHALMH. JIpyruMH c/loBaMH, PEKOM-
OuHaLUsA CBOOOJHBIX HOCHTEJIEH C 3apsiiaMi IIPOTHBOIOJ0K -
HOT0 3HAKa, JIOKAJIM30BAaHHBIMU Ha e(heKTaX, sIBJSIETCS KOHKY -
PUPYIOLLUM TPOLLECCOM, MPUBOAALIMM K AMCCHNIALIUN SHEPTHH
BO30YK/ICHUSI.
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Puc. 3. BpeMeHHble XapaKTepUCTUKM 3aTyXaHUA Puc. 4. U3MmeHeHMe MHTEHCUBHOCTU Y-NIIOMUHECLLEHLUN
NIOMUHECLeHLUN U HaBeAeHUsA NOrJoLeHus HeNTPOHHO-06NyYeHHbIX 06pa3uax: npu pacyére
1-PWO, 2-PWO: Nb, 3-PWO: La u npu akcnepumeHTe
1°-PWO0,2°-PWO0: Nb,3"-PWO: La
Jlureparypa:

1. Anykep D.J1., IaBpusios B.B., Jleitu P. 3., Hepros C. A. Brictponporekaroiiiie paidaldoHHO-CTHMYJIMPOBAHHbBIE NPO-
1IeCChI B 111€JJ0YHO-TAJOWIHBIX KpUcTaiax, « 3uatHe». Pura, 1987.

2. Graser R., Petit E., Sharmann A., at.al. Phys.Stat.Sol. (b) 69, 1979, p. 359—362.

3. Baxunos L. A., M6parnumosa . M., TamyHckuit [T A., u 1p. Pagnainontbie siBJieHHsT B HEKOTOPbIX JIA3€PHbBIX KPH-
craqnax, « PAH». Tawkent, 1977. C. 152.

4. Awypos M. X, lacanos 2. M., Uemawnos L. X., [Tak A.T., Pycramos WM. P, u np., Aromuast sueprusi, 2001, 1. 90 B.4,
C. 284—287.

5. Ashurov M.Kh., Gasanov E. M., Ismoilov Sh.Kh., Rustamov I.R., at.al. The 4 International Conference “Modern
problems of nuclear physics.” Tashkent, 2001, 22—29 September, Book of abstracts, p. 159—160.

6. Ashurov M. Kh., Gasanov E. M., Ismoilov Sh. Kh., Rakov A. F., Rustamov I. R., The 5 International Conference “Modern
problems of nuclear physics.”, Samarkand, 2003, 12—15 September, Book of abstracts, p.180.
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UH®POPMATHUKA

WHdopmauuoHHas 6e30nacHOCTb B KOMMbIOTEPHbIX CETAX

Ab6papoB PuHaT [JMHAPOBMY, aCCUCTEHT;

Kypssos Aunwopn ATabGoesuy, cTaplinit npenoasateb
TalWKeHTCKUI yHMBEpPCUTET MH(HOPMALMOHHBIX TEXHONOTWIA, YpreHyckuin hunnan

Ha CETOJIHSALLHUH IeHb KOMIbIOTEPHAS CETh ABJSETCS TPHU-
BLIYHBIM CPEICTBOM KOMMYHHKAIMH, a TAKXKe UHCTPY-
MeHTOM JIJIsi oOMeHa uHopMalyeil. B cBs3u rnpu cosnanne
KOMIIbIOTEPHBIX CETe C MHOTO M0JIb30BATE/LCKUM PeXKUME pa-
OOTbI B JIOKAJIbHBIX U TN100aJ/IbHBIX CETSIX BOSHUKAET LIEJIbIH PsifL
B3aUMOCBS3aHHbIX TPOGJIEM 110 3alUTe UHPOPMALIUH, XpaHs-
1iefics B KOMIbIOTEPaX WM cepBepax KoMIbloTepHo# cetu. Co-
BpeMeHHbIE CeTeBble OMepallHOHHbIe CHCTEMBI, KOTOPhIE YaKe
MOJTHOCTBIO 3allIMIIIEHbl OT aTaK U YIPO30H TaKKe MpeJcTaB-
JISIIOT MOIIIHbIE CPEJICTBA 3AlIUTHI OT HECAHKIIMOHUPOBAHHOTO
JIoCTyMa K ceTeBbiM pecypcaM. OJiHaKo, BO3HUKAIOT CJIydaH,
KOIJla JlaxKe Takasl 3alluTa CTAaHOBUTCA YsI3BUMOMH U He cpada-
ThIBAET MPOTPAMMHbBIE MPOAYKTHI JIJISt 3aLIHTHl HHPOPMALIUH.
[IpakTHKa 1MoKasbIBaEeT, UTO HECAHKIIMOHUPOBAHHbBIH MOJIb30-
BaTesb WJIK NPOTpaMMHbIe MPOLYKTHI, Ha3bIBaeMble KaK BH-
pyChl, UMEIOUIHI JOCTATOUHBIN OMBIT B 06J1aCTH CHCTEMHOTO
1 CeTeBOro NMPOrpaMMUPOBAHUS, 3aaBIIUKCS 1EJbIO MOJI-
KJIOUHTbCS K CETH, JlaxKe MMesl OrpaHHUYeHHbIH J0CTYM K OT-
JIeIbHBIM pecypcam, paHo MJIH MO3JIHO BCEe PABHO MOKET T10-
JIYUUTb JIOCTYT K HEKOTOPBIM 3aLIMIIEHHBIM pecypcam CeTH.
[TosTomy Bo3HMKaeT Mpob6yeMbl HEOOXOAUMOCTH B CO3/IaHUH
JIOTIOJIHUTEILHBIX anfapaTHbIX U TPOTPAMMHBIX CPEJICTB 3a-
LIUTbI CETEBBIX PECYPCOB OT HECAHKIIMOHUPOBAHHOTO JIOCTYIa
WM nojik/touenus [ 1].

K annapaTtHbiM cpe/IcTBaM 3allUThl OTHOCATCS Pa3JMuHble
OpaHIMayapbl, CeTeBble SKpaHbl, (UILTPbI, AHTUBUPYCHbIE
MporpamMMbl, yCTPOHCTBA 1M POBAHUST TPOTOKOJA U T. 1.

K nporpaMMHbIM cpeicTBaM 3aLIUThI MO?KHO OTHECTH: CJle-
JKEHHsI CETEBbIX MOJKIIOUEHUH (MOHUTOPHHT CETH ); CPEJICTBA
apXUBAllMK JIAHHBIX; aHTHBUPYCHbBIE TIPOrPAMMbI; KPHIITOTPa-
(bruecKHe CPEICTBA; CPeICTBA HAEHTH(PHUKALIMN U ayTeHTH(H -
KalMH M0JIb30BaTeel; CpecTBA YIpaBJAeH s JOCTYTIOM; TPO-
TOKOJIMPOBAHWE U ay/IuT.

Kak npumepnl KoMOUHALMH BblllIelepedrcJeHHbIX Mep
MOXKHO MIPUBECTH:

— 3awuty 6a3 IaHHbIX;

— 3amuty UHGOpPMaALKK NpH paboTe B KOMIBIOTEPHbIX

ceTsix.

[1pu cosnanue KpynHoMacuiTabHbIX (JIOKaJbHBIX, KOPIO-
PaTHUBHBIX U T.JI.) KOMIILIOTEPHBIX CETeH BO3HUKAET MpobJiema

obecriedeHtst B3aUMOJENHCTBHS G0JBIIOT0 YHCIA KOMITBIOTEPOB,
CepBEpOB, MOJICETEH U ceTel T. e. mpobJyeMa rnoucka u Bbibopa
ONTHMAJIbHOH TOIMOJIOTHI CTAaHOBUTCS IVIaBHOH 3ajaueil. Bax-
HEeHULIMM KOMIOHEHTOM JIOKAJbHbIX U KOPTIOPATHBHbBIX CeTe
SIBJISIETCS UX CUCTEMHAs TOMOJIOTHS, KOTOpasi ONpeaesieTcs
APXUTEKTYPOH MEKKOMIbIOTEPHBIX CBA3EH.

MsBecTHO, 4TO B KOMMBIOTEPHBIX CETSIX /151 0OecrneueHus
6e30macHOCTH HH(OPMALUK U CETH MOJIEKUT 06paboTKe
KpuTHYecKast uHopmauus. TepMHHOM «KpUTHUYECKAsl HH-
thopmauusi» 3To: onpeaeseHHble GakTbl OTHOCHTEJNLHO Ha-
MepeHUi, cnocoOHOCTel U NeACTBUM, XKU3ZHEHHO HEOOXO0-
JUMBIX 1 3P (HEKTUBHOTO ypaBJeHUs U JeATEeJIbHOCTH
KPUTHUECKH BaXKHBIX CTPYKTYP, 3(h(HEKTHBHOTO BbITOJHEHHS
CTOSILIMX CTPATErHUECKHX 3a/1au C PA3JUUHBIMU IPUdamMHu ce-
KPeTHOCTH; MH(OPMAaLHs JIsT CITy?KeGHOTO MOJb30BaHHST; MH-
(hopmMaLKsi, COCTABJISIOLAS KOMMEPUECKYIO TaliHy WM TalHY
hupmbl; HHpOpMaLKs, ABJISAIONIAICH COOCTBEHHOCThIO HEKO-
TOPO# opranudauuu uian yactioro jguua. Ha pucynke 1 npen-
CTaBJIeHbl ¥YTPO3bl NpH 6eCIPOBOHOM JIOCTYTIE K JIOKAJBHOH
CeTH.

ATaka

((2)) Monb3osarens

3
@7 Nonssosarens
&

Puc. 1. Yrpo3bl npu 6ecnpoBoAHOM BOCTYNE K IOKaNbHOWM
cetn (OCHOBHbIE YA3BUMOCTHU U Yrpo3bl 6eCnpoBOAHBIX
ceteil. Bewanue papguomaska. 06Hapyxenune WLAN.
MNopacnywmnsanue. JIoxHble TOYKN JOCTYNA B CETh.
0TKas B 06CNYKUBAHMU. ATaKM TUMA «K4eJIOBEK-
B-cepeAuHe». AHOHMMHbIN gocTyn B UHTepHeT)

3J'IOVN\bI LWAEHHUK
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B KOMIbIOTEpPHBIX CETSX I0JIXKHBI, PEyCMOTPEHbI ayTeH-
TU(UKALUA W ILUPPOBAHKE, HO JaHHbIE 3J1€MEHThI 3alLUThI
He Bcera 06ecrneynBaloT HajleXKHyI0 6e30MacHoCTb ceTu [2]:

— HCMO0JIb30BaHNe HIN(POBAHHUS B HECKOJIBKO Pa3 yMeHb-
LLIaeT CKOPOCTb Mepeladu AaHHbIX [0 KaHaJly, [109TOMY,
HEPEJIKO, LUH(POBAHHE CO3HATE/ILHO HE PUMEHSIETCs all-
MHHHCTPATOPAMH CETEH C 11eJIbI0 ONTUMU3ALIMH TPApHKa;

— B KOMIIBIOTEPHBIX CETSX 3a4acTylo MPUMEHseTCs ycra-
peBLIast TexHOJI0TUsT 1M poBaHust. CyliecTBYyIOT Npo-
IPAMMBI, KOTOPBIE MOTYT JOCTaTOYHO OBICTPO MOA00PATh
KJTIOUH JIJIs1 TPOHUKHOBEHHUS B CETh.

Kaablil yzes ceTH siBJIsIeTCS CaMOCTOSITEJbHOH KOM-
NbIOTEPHON CUCTEMON CcO BceMM npobsaeMaMu n006aBJsi-
I0TCS1, CBSI3AHHbIE C JIMHUSIMU CBSI3H M NPOLEAYPOH nepenayu
MH(pOpMAaLIIH.

C ToukH 3peHHs1 6€30MaCHOCTH KOMITbIOTEPHBIE CeTH 00J1a-
JIAI0T CJIELYIOIIMMH HelocTaTKaMu [ 3 ]:

— HEJ0CTaTOYHbIH KOHTPOJIb Hall KIHEHTCKUMH KOMIbIOTE -

pamu;

— OTCYTCTBHME MeXaHHU3Ma HACTPAUBAEMOTro J0CTYyIa He-
CKOJIbKMX 110J1b30BaTE/EH K pa3HBIM pecypcam Ha OIHOM
KOMIIbIOTEpE;

— He0OXOAMMOCTb MOJArOTOBJEHHOCTH M0JIb30BATES
K pagHbIM aIMUHMCTPATHBHBIM MepaM — OGHOBJIEHHIO
AHTUBUPYCHOH 6a3bl, apXHBUPOBAHHIO IAHHBIX, OTpejie-
JICHUIO MEXaHU3MOB JIOCTYTIA K pa3aBaeMbIM pecypcam
UT. L

— pasjesieHHe PecypcoB M 3arpy3ka paclpenessoTces
M0 PasJIMYHbIM y3J/1aM CETH, MHOTHE M0JIb30BaTEH
MMEIOT MOTEeHHANbHYI0 BO3MOXKHOCTb JI0CTyMa K CeTH
KaK K €/IMHOH KOMIbIOTEPHOH CHCTEME;

— orepaluoHHas CUCTEMa, MPEICTaBAI0NIAs COMKHBINI
KOMIIJIEKC B3aUMOJIEHCTBYIOIINX porpamm. B cuay
9TOT0 06CTOSITE/ILCTBO TPYAHO CHOPMYJIHPOBATE YETKHE
TpeOoBaHUs 6€30MACHOCTH, 0COOEHHO K 00111eLIe/1eBbIM
ceTsiM, pazpabaTbiBaBlIMMCs Ge3 yueTa 6e30MacHOCTH;

— HeornpejesneHHast nepudepusi CUILHO BJIUSET HEBO3-
MOKHOCTb OMpe/eseHns, B O0JbIIMHCTBE CAydaes,
TOUHBIX MpeeaoB ceTh. OIMH U TOT 2Ke y3el MOXKeT
OJIHOBPEMEHHO pPaboTaTh B HECKOJIbKHX CETSX, H, clle-
JI0BaTeJIbHO, PECYPChbl OHOH CETH BIIOJIHE MOTYT HC-
M0JIb30BATLCS C Y3J10B, BXOJSALLMX B PYTy1o ceThb. Takoe
LIHpoKoMacluTabHoe pasjiesieHne pecypcoB, Heco-
MHEHHO, TPEUMYLLECTBO;

— MHOXKECTBEHHOCTb TOUEK aTAKH KOMITbIOTEPHOH CHCTEME,
MOKHO KOHTPOJIMPOBATL JOCTYIl K CUCTEME I10J1b30Ba-
TeJ1el, TOCKOJIbKY 9TOT JOCTYI OCYLLECTBJSIETCS C Tep-

Jlurepatypa:

MHHAJIOB KOMITbIOTEPHOH cHcTeMbl. CHTYaL|s! B CETH CO-
BEpLIEHHO HHAs: K OTHOMY H TOMY 2Ke (hailsty MOKeT ObITh
3aTpeOOBaH TaK HAa3bIBAEMbIH YlaJI€HHbIHA JJOCTYII ¢ pa3-
JIMUHBIX Y3/10B ceTd. [ToaTomy, ec/in agMHUHUCTPATOP OT-
JIeILHON CHCTEMbl MOXKET MPOBOIUTD YETKYIO MOJUTHKY
6€30MaCHOCTH B OTHOLLIEHHH CBOEH CHCTEMbI, TO ajIMH-
HUCTPATOP Y3J1a CETH JIMLLIEH TAKOH BO3MOMKHOCTH;

— He onpeiesiéHHas pacnpeeseHue TPACKTOPHH J0CTyTa.
[Tosb3oBate/ib WM 3aXBaTUMK MOXKET 3aTpe6oBaTh 10-
CTYIl K pecypcaM HEeKOTOPOro y3Ja CeTH, C KOTOPbIM
JIlAaHHBIH y3eJl He CBsI3aH HaNpsIMylo ceTblo. B Takux
cJlydasix JIOCTYI OCYLLECTBJSIETCs Yyepe3 HEKOTOPbIH
NPOMEXKYTOUHBIN y3eJ1, CB3aHHbIA ¢ 000UMH y3J1aMH,
WJIH JlaXKe yepe3 HECKOJIbKO MPOMEXKYTOUHBIX Y3J10B.
B KOMIbIOTEPHBIX CETSIX BeCbMa HEMPOCTO TOUHO OIpe-
JIe/IUTh, OTKY/1a HMEHHO IIPULLIeJI 3a11POC Ha 10CTYI, 0CO-
OCHHO €CJ/IM 3aXBaTYUK MPHIIOKHUT HEMHOTO YCHIUH
K TOMY, YTOObI CKPbITb 3TO;

— cJabast 3aUUILEHHOCTb JIMHUH ¢BsI3H. CeTb TeM H OTJIH -
YaeTcst OT OTACJbHON CUCTEMbI, YTO HEMTPEMEHHO BKJIIO-
yaet B ce0sl JIMHUY CBSI3H, 110 KOTOPLIM MEXKJy y3J/1aMu
nepesaloTcst AaHHble. DTO MOKET OBbITh 3/J/€MEeHTaPHBIH
NPOBOJL, @ MOXKET ObITh JIMHUS PAIMOCBS3H, B TOM YHCIIE
U CITyTHUKOBbLIH KaHaJ. [1pu Hasmuunu onpeneseHHbIX
YCJIOBUH (M COOTBETCTBYIOLLEH annapartypbl) K Npo-
BOJLY MO2KHO HE3aMETHO (MJIM MOUTH HE3aMeTHO) MOjl-
COEIMHUTLCS, PALHOJIUHUIO MOXKHO YCIIELIHO [POCIy-
LIMBATb — T.€. HUYTO He [PENATCTBYET TOMY, YTOObI
«BbIKAYHBATbL» MepelaBaeMble COOOLLIEHHST U3 JIHHUH
CBSI3U U 3aTeM BbIIEJISITh U3 BCETO MOTOKA TpebyeMble.

Ha ocHoBe anasmaa yrposbl 6€301nacHOCTH KOMIbIOTEPHbIX
ceTell MOXKHO CIe/1aTh BbIBOJIbI O CBOHCTBAX U (DYHKLHSX, KO-
TOpbIe I0/ZKHA 00/1a/1aTh cHcTeMa oOecriedeHust 6e30MacHOCTH
JIOKaJTbHBIX 1 KopriopaTuBHbIH ceteil (KC).

1. Unentudukaiius 3auimiiaemMbx pecypcos, T. . MpH Moj-
KJIIOYEHHE KOMITbIOTEPHBIM CETAM IMPUCBOCHHUE 3alUIIIAEMbIM
pecypcam, Mo KOTOPbIM B Ja/ibHEHILIEM cHCTeMa TPOU3BOIUT
ayTeHTU(DUKALHIO.

2. AyreHTH(HKALIKS 3AIIHIIAEMbIX PECYPCOB.

3. IlpuMenenune mapoJbHOH 3aLIUTHI PECYpPCOB BO-BCel
4aCTH KOMITbIOTEPHOH CETH.

4. Perucrpauus Bcex 1eFCTBHI: BXO/L [10J1b30BaTEJIs B CETb,
BbIXOJl U3 CETH, HApPyLLEHHE MPaB JI0CTyIa K 3allULaeMbIM pe-
cypcam U T. 1.

5. O6ecrneueHne 3aUThl MHYOPMALMK MTPH TPOBEEHHH
CKaHUPOBAHHE CETH OT BPEIOHOCHbIX IPOrPaMM H PEMOHTHO-
npoduIaKTHIeCKHX padorT.

1. ITanmep Matika, Cunxiep Po6ept Bpioc. [TpoektnpoBanue 1 BHepeHHEe KOMITbIOTEPHBIX CeTel. YueGHoe nocodue

2-usnanue. CI16.: BHV, 2004. — 752 c.

2. Bapnaras C.K., lllaxanoa M. B. 3aumra nHhopMalioHHBIX MPOLIECCOB B KOMIBIOTEPHBIX CeTsIX. YueGHO-MeToanye-

ckuil komraeke. M.: I1pocnext, 2015. — 216 c.

3. B.M. Buminesckuii. TeopeTHueckne oCHOBbI TPOEKTHPOBaHUs KOMIbloTepHbIX cetel. M.: Texnocdepa, 2003. — 512c.
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Software testing — overview

Allamov Oybek T., nekaH dakynbteta «KOMNbIOTED UHMKUHUPUHTY
Urgench branch of Tashkent University of Information Technologies, Urgench, Uzbekistan
TalWKeHTCKNI YHUBEPCUTET MH(OPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

[. INTRODUCTION

he common user of modern software is most probably ex-

pecting the soltware to perform effectively, be usable and
function reliably. These non-functional requirements have to
be assessed by software developers throughout their devel-
opment process. This paper focuses on a subtopic of the third
requirement, software reliability. Reliability can be assured
by Software Quality Engineering with one of it’s main topics
being Software Testing.

By using the principles and activities of software testing
in the software development process, developers aim to make
their software more reliable by increasing the functional cor-
rectness and stability of the system.

This work aims to provide a complete survey on the topic
of software testing in a scope, that allows the reader to have
read about every relevant topic in the context. The topics cov-
ered in this work might for example be used as a structure for
a lecture on software testing.

Descriptions of topics are covering the topics only on sur-
face level. Certain topics will be investigated more thoroughly
in separate works appended to this overview.

Section II gives an introduction to terms that are com-
monly used in the software testing context to have a termi-
nology foundation for the rest of this work. Section III gives
a brief survey on one of the most current software testing
standards which is used to structure the rest of the covered
topics. In section IV the fundamentals are covered and the
main objectives of testing are covered in section V. Section
VI embeds software testing into the software (development)
lifecycle and section VIII covers the management of the
testing process. A classification of tests is given in section
[X which is consecutively applied to levels of testing in sec-
tion X. Techniques for test case derivation are given in sec-
tion XI and a survey of tools to support the software testing
process is given in XII.

I[I. TERMINOLOGY

This section clarifies some of the fundamental terms used
in software testing according to the different published stan-
dards and definitions, that found consensus among the in-
ternational testing community. A number of terms related to
software testing are presented, as they represent the essence
of the software testing lexicon and will be consequently used
throughout this work.

A. Error, Defect, Fault and Failure... or Bug?

The existing definitions are never precise and there is a
sort of confusion or different point of view concerning a uni-
fied general definition of these terms. Until now there is no de-
finitive software testing standard, except the ISO/IEC/IEEE

29119 standard that is still in development. We tried below
to “filter”’the most exhaustive definitions from the different
existing standards and software testing books. According to
[1], the term bug lacks precision, as it can mean an incorrect
program code, an incorrect program state or an incorrect pro-
gram execution. Because of the ambiguity of the term it will
not be used in this work.

“An Error is a human action that produces an incorrect re-
sult” [2].

A Fault is a flaw in a component or system that can cause
the component or system to fail to perform its required func-
tion, e. g. an incorrect statement or data definition. A Fault,
if encountered during execution, may cause a failure of the
component or system.

A Failure is a behavioral deviation of the component or
system from its expected delivery, service or result. Therefore,
the term failure refers to the inability of a system or compo-
nent to perform its required functions within specified perfor-
mance requirements. The definitions of fault and failure allows
us to distinguish festing from debugging [3].

The software testing community frequently uses several
synonyms of the previous defined terms like for example de-
Ject to describe a fault and an infection to describe an error.
These two alternatives are, according to W. Dijkstra, pejorative
alternatives to increase the programmer’s sense of responsi-
bility. Finally our infection chain (the cause-effect chain from
a fault to a failure) will be as follow.

Fault Actiti}atwn Error Propagation Failure
—

B. Testing and Tests

Testing is the process consisting of all life-cycle activities,
both static and dynamic, concerned with planning, prepa-
ration and evaluation of software products and related work
products to determine that they satisfy specified require-
ments, to demonstrate that they are fit for purpose and to de-
tect errors [4].

“A Test is a set of one or more test cases> [5].

A Test case is a set of input values, execution precondi-
tions, expected results and execution post-conditions, devel-
oped for a particular objective or test condition, such as to ex-
ercise a particular program path or to verify compliance with
a specific requirement [2].

C. Debugging

“The process of finding, analyzing and removing a fault that
caused the failure in a system or component” [6].

D. Software Quality

“The totality of functionality and features of a software
product that bear on its ability to satisfy stated or implied
needs> [7].
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E. Verification and Validation

Verification: “Conlfirmation by examination and through
provision of objective evidence that specified requirements
have been fulfilled” [8].

Validation: “Confirmation by examination and through
provision of objective evidence that the requirements for a
specific intended use or application have been fulfilled” [8].

[1I. STANDARDS FOR SOFTWARE TESTING

Almost all goods and services must satisly certain require-
ments. Typically, such requirements are defined in standards.
The aim of a standards is to make sure that the end product
complies with market requirements and attains end user sat-
isfaction. In fact, many software applications, mobile apps,
and even full enterprise systems are sold to various customers
every day that might not have been developed using any stan-
dard. However, people buy them anyway. Of course, ignoring
standards is not directly proportional to the poor software
quality and lesser demand for the end product (as long as
it’s not life-critical software). But such as life-critical or huge
losses software should be compliant with one of the standards.
The problem is not in following standards. What really mat-
ters is ignoring or diminishing the importance of the quality
of the software.

A standard is a document that provides requirements,
specifications, guidelines or characteristics that can be used
consistently to ensure that materials, products, processes and
services are fit for their purpose [I1SO].

Nowadays International Standards exist almost for all kind
of products and services. Software Testing is also no exclusion.

The first Standard of relevance Software Testing was
published in 1983 by IEEE [5]. The latest version of this
standard was updated in 2008. Previously, all standards in-
cluding testing were only considering some aspects of Soft-
ware Testing. By ISO/IEC JTC1/SC7 Working Group 26 are
developed new international standards on Software Testing —
ISO/IEC/IEEE 29119. This standard was provied all existing
standards. It involved all aspects of Software Testing and re-
placed a number of existing standards.

ISO/IEC/IEEE 29119 consists of following parts:

— Part 1: Concepts and Definitions. It is informative and
provides definitions, a description of the concepts of software
testing and ways to apply the processes, documents and tech-
niques defined.

— Part 2: Test Processes. It is to define a generic process
model for software testing that can be used within any soft-
ware development life cycle. The model specifies test pro-
cesses that can be used to govern, manage and implement
software testing in any organization, project or testing activity.

— Part 3: Test Documentation. It is to define templates for
test documentation that cover the entire software testing life
cycle.

— Part 4: Test Techniques. It is to define one international
standard covering software test design techniques that can
be used during the test design and implementation process

within any organization or software development life cycle
model.
— Part 5: Keyword Driven Testing. It is to define an inter-
national standard for supporting Keyword Driven Testing.
The first three part of standards have been published in
2013, the fourth part is going to be published by the end of
year 2014 and fifth part is likely to be rolled out in 2015 [ISO].

IV. FUNDAMENTALS

With the rapid development of software systems, system
quality is focused more and more in software engineering. To
assure a better software quality, more sophisticated software
testing methods and techniques are needed in order to achieve
the system quality described by the customer requirements.
[9] Software testing is a process, or a series of processes, de-
signed to make sure computer code does what it was designed
to do and, conversely, that it does not do anything unintended.
Software should be predictable and consistent, presenting no
surprises to users. During the test process we distinguish dif-
ferent actors, they are the programmers, the test engineers,
the project managers, and the customers. They influence a
system’s behavior or are impacted by that system [10, P.10].

V. OBJECTIVES OF SOFTWARE TESTING

Tests can have very different objectives. Test cases written
on implementation level aim to make sure that the imple-
mentation of a system fulfills a certain level of software
quality and stability. But there are more aspects and objec-
tives to software testing that aim to make a system tested
and covered from top to bottom. Including the part, that is
actually used by the customer. Such test objectives are de-
scribed in this section.

A. Correctness

One of the main purposes of software testing is checking
whether a system is or behaves correctly in the meaning of not
producing wrong results or behaving unexpectedly. For this
objective software systems can be tested on different levels
as described later on in section X. The different levels for cor-
rectness tests however always apply on implementation level,
e. g. one cannot simply check for correctness in terms of the
following objectives [11].

B. User Interface

The process of testing user interfaces (UI) of software sys-
tems is a very nontechnical step in the testing process. The
automated or tool-supported test of a Ul is not appropriate.
Hence, a tester is supposed to look at the following aspects:

— Standardization and Guidelines: Depending on the use
case of the system or the operation system it will be used on,
there may exist standards on how end users will expect the Ul
to be layout and designed.

— Intuitive: Uls should be intuitive for the end user who
may also be covered by guidelines and standardization.

— Consistency: Uls should be consistent throughout the
system so that the Ul never behaves differently than the user
would expect from a previous action.
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Accessibility Testing is a special case of Ul Testing where
user interfaces are tested for disabled or handicapped people.
This can include specific tests for visual, audio, motion, cog-
nitive or language handicaps [12, p.1771f].

C. Usability

Another approach of testing the interface between the user
and the software is to do Usability Testing. In contrast to the Ul
testing process, where testers from the developer domain check
the Ul for conformance to certain aspects, Usability testing uses
studies of the behavior, expectations and feedback of real users
of the software system. This process can be aligned to the gen-
eral testing process. Test cases have to be derived, e. g. a spe-
cific use case of the system should be executed by a surveyed
users and the results will be reported. Users have to be selected
for the survey and their results have to be evaluated. The results
can be used to improve the usability of the software and the next
iteration of usability testing can begin [9, p.143f].

D. Performance

Non-functional requirements for a software might often in-
clude performance requirements such as response times. Per-
formance Testing aims on testing whether such requirements
are fulfilled [4, p.5—>5]. Performance tests might however not
always be accurate enough, due to their nature of being ex-
ecuted in a test environment, so that a general fulfillment of
a performance requirement can be guaranteed in all environ-
ments [13, p.803I].

VI. SOFTWARE TESTING IN THE SOFTWARE
LIFECYCLE

The software testing process and the software develop-
ment process relate much to each other. The software devel-
opment models, or development processes, help to organize
and control structure and workflow during of the software
system development. Software testing takes its particular
place in the software development lifecycle. It depends on
the software development model [14]. According to [15, p.
30], the software development lifecycle model is the process
used to create a software product from its initial conception
to it’s public release.

There are six common phases in the software development
lifecycle. In the first phase, initiation, a problem is recognized
and a need is identified. During the second phase, definition,
the functional requirements are defined, and detailed plan-
ning for the development begins. The system design phase is
the third one. During this phase the solution of the problem
is specified. Phase four includes programming and testing. In
the next phase, evaluation and acceptance, integration and
system testing occurs. The final lifecycle phase, installation
and operation, exists to implement the approved operational
plan, control all changes, etc.[16, p. 588—590].

VII. SOFTWARE DEVELOPMENT MODELS

Software Development models provide guidelines on how
to build software. Such models are mostly standardized, so
the development team can concentrate on system develop-

ment. It helps to achieve consistency and improve the devel-
opment process itself [ 16, p. 583].

1) Waterfall: The waterfall model follows a logical progres-
sion of software development lifecycle. It assumes an the end
of one phase the prerequisites for the next stage are known
[16, p. 587]. On the one hand this model brings a number of
advantages for the testing team: everything is carefully and
thoroughly planned, every detail has been decided on, written
down, and turned into software. So the testing team can plan
accurately. On the other hand, because testing occurs only at
the end, fundamental problems can remain uncovered till the
end of the project [15, p. 32].

2) V—=Model: This model develops two processes: One
for building the system and one for testing the system. Each
stage of development process has one test type on the testing
side, e. g. during the requirements stage of development, the
software acceptance testing side is developed. In this model
one-half of development effort will be spent on testing. It inte-
grates testing so that it is more effective and helps to discover
defects in earlier stages of development [ 16, p. 588].

3) Iterative Model: The iterative model does not start with
a fill specification ofe requirements. The development begins
with specifiing and implementing a part of the software. this
parn will be reviewed in order to test and specifiy new requi-
renments. This process ist repeaten for each cycle. So in each
cycle had to be tested [17].

4) Agile Model: Agile development model is a type of in-
remental model. Software is developed here in incremental,
rapid cycles. The resul is small incremental release. Each of
those releases is build on previous functionality. Each release
is thoroughly tested to ensure software quality is maintained.
[t is used for time critical applications [ 18].

VIII. SOFTWARE TESTING MANAGEMENT

Test management comprises not only classical methods of
project and risk management but also knowledge about suit-
able test methods. Test management helps to select and im-
plement appropriate measures to ensure that a defined basic
product quality will be achieved [14]. So the test management
includes a test process for better structure.

A. Test Process

A detailed test procedure is necessary to integrate testing
into the development process [14]. According to[16, p. 157],
the software testing consists of seven steps, which are de-
scribed below.

1) Organising for Testing: In this step the test scope
should be defined. It means the performed testing type should
be determined. The organisation of the test team occurs in
this stage, too. In this step it is important to assess the de-
velopment plan and status. This helps to build the test plan
[16, p. 157].

2) Developing the Test Plan: 1dentification of the test
risks and the writing of the test plan belong to the develop-
ment of a test plan. It is important to follow the same pattern
as any software planning process. The structure is the same,
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but this plan focuses on the degree of the tester perceived
risks [16, p.157—158].

3) Verification Testing: During this step the testers have
to determine that the requirements are accurate and complete,
and that they are not in conflict to each other. The second im-
portant point here is to concern that the software design will
achieve the objectives of the project as well as that it will be
effective and efficient. The software constructions heave to be
tested here, too [16, p. 158].

4) Validation Testing: At this step the validation testing
should be performed. This involves the testing of code in a
dynamic state. The results of these tests should be recorded
[16, p. 158].

5) Analysing and Reporting Test Results: Analysing and
reporting of test results belongs to the fifth step of test plan-
ning [ 16, p. 158]. The objective of this step is to determine
what the team has learned from testing and to inform appro-
priate individuals [ 16, p. 160].

6) Acceptance and Operational Testing: In this step one
should perform acceptance, software installation and software
changes testing [16, p. 159].

7) Post-Implementation Analysis: The objective of this
step is to determine whether testing was performed effectively
and what changes could be made, if not[16, p. 160].

[X. CLASSIFICATION OF TESTS

Test levels are a group of test activities that are organized
and managed together. A test level is linked to the responsi-
bilities in a project. Examples of test levels are component test,
integration test, system test and acceptance test.

Test techniques are procedures to derive and/or select test
cases, i.e Black Box tests and White Box tests.

Test objectives are a group of test activities aimed at testing
a component or system focused on a specific test objective,
i. e. functional test, usability test, regression test etc. A test
type may take place on one or more test levels or test phases.

X. TESTING LEVELS

Throughout the life cycle of a software product, different
testing is performed at different levels

A. Unit Testing

A level of the software testing process where units, com-
ponents, functions or methods are tested to see if they per-
form as designed. In unit testing programmers test various
program units, such as classes, procedures or functions until
they satisfy a set of precise requirements.

B. Integration Testing

Testing performed to expose defects in the interfaces and
in the interactions between integrated components or sys-
tems. It’s performed directly after the unit testing and it’s
done with the collaboration of software developers and inte-
gration test engineers.

C. System Testing

The process of testing an integrated system to verify that
it meets specified requirements [19].

D. Acceptance Testing

Formal testing with respect to user needs, requirements,
and business processes conducted to determine whether or
not a system satisfies the acceptance criteria and to enable
the user, customers or other authorized entity to determine
whether or not to accept the system [2].

XI. TECHNIQUES FOR TEST CASE DERIVATION

This section focuses on the various techniques for writing
test cases for a software system. All techniques mentioned
in this section refer to a dynamic testing approach, meaning
that the tests or the system has to be run rather than testing
it statically by analyzing and investigating the system without
executingit[11, p.22].

The embedding of writing test cases during the software
development or implementation process can be classified
into two distinct approaches: Test-last, where test cases are
written after the implementation is already done, or test-
Jirst, where the test cases are written before the implemen-
tation [20].

The goal of test case derivation is always to achieve reason-
ably good fest coverage. The test coverage of a program can
be defined as the number of possible input values, program
flows or statements that are tested. Theoretically, developers
desire to have their software fully tested, for all possible vari-
ations of input. The number of possible inputs is however ef-
fectively infinite for most software systems. Hence, complete
input coverage is impossible to achieve. To achieve reasonable
input test coverage it is possible to test equivalence classes of
input values. This approach is known as partitioning. Other
approaches to increasing test coverage are covering all pro-
gram flows or statements on implementation level [11].

A. Top-down and Bottom-Up Testing

Top-down and bottom-up testing are techniques used to
derive test cases for a given software system. Using a test-last
approach, test coverage for a complete software system can
be achieved by two different strategies:

— Top-Down Testing: Test the entry point of the system,
e. g. the main method, first and proceed to underlying methods
that are being called.

— Bottom-Up Testing: Test leal methods, methods that
do not invoke other methods, first and proceed to methods
that depend on these.

This approach however seems to be obsolete as object-
oriented programming languages often results in cyclic de-
pendencies between components (coupling). Testers would
therefore have to decide, which component of such a cyclic
dependency graph has to be tested first [11, p.211].

B. Black Box and White Box Testing

The two most well-known methods for test case derivation
are black box and white box testing. The two are essentially
the opposite of each other.

Black Box tests are written against the specification of a
software system. Given, for instance, the specification or an
API documentation of the software system, black box tests are
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written against publicly exposed components, or rather their
methods. Internals of those tested components are unknown
to the tester[11, p.22]. Test case values, expected assertion
values for instance, have to be guessed by the tester as edge
or special cases might not be documented by the specifica-
tion of the software system [15, p.64f].

White Box tests on the other hand, are written with the im-
plementation of a tested component known by the tester. This
allows him to test for certain aspects, for which the software
might likely fail due to implementation decisions [15, p.63f].

C. Test Driven Development

Test Driven Development (TDD) is actually not directly a
technique for test case derivation but rather an implementa-
tion approach. Still, the result of TDD is good test coverage
of the developed software system.

When doing TDD a developer works in a test-first manner:
Writing the test before the implementation. Additionally, in
TDD the problem is divided into smaller problems and then
conquered by very small test cases which prove that the
smaller problem has been solved. The process of TDD is iter-
ative and consists of the following four steps:

1) Write a failing Test

2) Run the test and see it fail

3) Write an implementation that makes the test succeed

4) Refactor implementation and test

The iteration of these steps leads to a very generic archi-
tecture of the (problem solving) implementation and is when
perfectly executed in a TDD-manner, fully test-covered [20].

D. Exploratory Testing

Exploratory Testing is a more agile approach to test case
derivation. In contrast to the previously described approaches
where test cases where derived and run, this technique is a
simultaneous execution of learning about the tested system,
test design and text execution. Hence, tests are not designed
prior to test execution and remain unchanged, but rather de-
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[. INTRODUCTION
ata mining is a powerful new technology with great po-
tential to help companies focus on the most important
information in the data they have collected about the behavior
of their customers and potential customers. It discovers in-
formation within the data that queries and reports can’t ef-
fectively reveal.

Generally, data mining is the process of analyzing data
from different perspectives and summarizing it into useful
information — information that can be used to increase
revenue, cuts costs, or both. Data mining software is one
of a number of analytical tools for analyzing data. It allows
users to analyze data from many different dimensions or an-
gles, categorize it, and summarize the relationships identi-
fied. Technically, data mining is the process of finding corre-
lations or patterns among dozens of fields in large relational
databases[1]. Data mining consists of more than collection
and managing data; it also includes analysis and prediction.
People are often do mistakes while analyzing or, possibly,
when trying to establish relationships between multiple fea-
tures. This makes it difficult for them to find solutions to cer-
tain problems. Machine learning can oiten be successfully
applied to these problems, improving the efficiency of sys-
tems and the designs of machines. There are several appli-
cations for Machine Learning (ML), the most significant of
which is data mining [2].

II. DATA MINING TASKS

Data mining involves six common classes of tasks: [3]

Anomaly detection

Anomaly detection is the process of finding the patterns
in a dataset whose behavior is not normal on expected. These
unexpected behaviors are also termed as anomalies or out-
liers. The anomalies cannot always be categorized as an at-
tack but it can be a surprising behavior which is previously
not known. It may or may not be harmful. The anomaly de-
tection provides very significant and critical information in
various applications, for example Credit card thefts or iden-
tity thefts. When data has to be analyzed in order to find re-
lationship or to predict known or unknown data mining tech-
niques are used. These include clustering, classification and
machine based learning techniques [3].

Anomaly detection can be used to solve problems like the
following:

— Alaw enforcement agency compiles data about illegal
activities, but nothing about legitimate activities. How can
suspicious activity be flagged? The law enforcement data is
all of one class. There are no counter-examples.

— Insurance Risk Modeling — An insurance agency pro-
cesses millions of insurance claims, knowing that a very small
number are fraudulent. How can the fraudulent claims be
identified? The claims data contains very few counter-exam-
ples. They are outliers. Claims are rare but very costly.
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— Targeted Marketing — Given demographic data about
a set of customers, identify customer purchasing behaviour
that is significantly different from the norm. Response is typ-
ically rare but can be profitable.

— Health care fraud, expense report fraud, and tax
compliance.

— Web mining (Less than 3% of all people visiting
Amazon.com make a purchase).

— Churn Analysis. Churn is typically rare but quite costly.

— Hardware Fault Detection.

— Disease detection.

— Network intrusion detection. Number of intrusions on
the network is typically a very small fraction of the total net-
work traffic.

— Credit card fraud detection. Millions of regular trans-
actions are stored, while only a very small percentage corre-
sponds to fraud.

— Medical diagnostics. When classifying the pixels in
mammogram images, cancerous pixels represent only a very
small fraction of the entire image [4].

Association rule learning

Association rule learning is a method for discovering inter-
esting relations between variables in large databases. It is in-
tended to identify strong rules discovered in databases using
some measures of interestingness. Based on the concept of
strong rules, Rakesh Agrawal et al. [6] introduced association
rules for discovering regularities between products in large-
scale transaction data recorded by point-of-sale (POS) sys-
tems in supermarkets. For example, the rule {onions, pota-
toes} {burger} found in the sales data of a supermarket would
indicate that if a customer buys onions and potatoes together,
they are likely to also buy hamburger meat. Such information
can be used as the basis for decisions about marketing ac-
tivities such as, e. g., promotional pricing or product place-
ments. In addition to the above example from market basket
analysis association rules are employed today in many appli-
cation areas including Web usage mining, intrusion detec-
tion, Continuous production, and bioinformatics. In contrast
with sequence mining, association rule learning typically does
not consider the order of items either within a transaction or
across transactions [7].

Clustering — the task of discovering groups and struc-
tures in the data that are in some way or another “similar”,
without using known structures in the data. Clustering is the
grouping of a particular set of objects based on their charac-
teristics, aggregating them according to their similarities. Re-
garding to data mining, this metodology partitions the data
implementing a specific join algorithm, most suitable for the
desired information analysis.

This clustering analysis allows an object not to be part of
a cluster, or strictly belong to it, calling this type of grouping
hard partitioning. In the other hand, soft partitioning states
that every object belongs to a cluster in a determined degree.
More specific divisions can be possible to create like objects
belonging to multiple clusters, to force an object to partici-

pate in only one cluster or even construct hierarchical trees
on group relationships [8].

Classification

Classification is a data mining (machine learning) tech-
nique used to predict group membership for data instances.
There are two forms of data analysis that can be used for ex-
tracting models describing important classes or to predict fu-
ture data trends. These two forms are as follows —

— Classification
— Prediction

Classification models predict categorical class labels; and
prediction models predict continuous valued functions. For ex-
ample, we can build a classification model to categorize bank
loan applications as either safe or risky, or a prediction model
to predict the expenditures in dollars of potential customers
on computer equipment given their income and occupation.
Popular classification techniques include decision trees and
neural networks.

Regression — a data mining (machine learning) tech-
nique used to fit an equation to a dataset. The simplest form
of regression, linear regression, uses the formula of a straight
line (y = mx + b) and determines the appropriate values for
m and b to predict the value of y based upon a given value of
x. Advanced techniques, such as multiple regression, allow
the use of more than one input variable and allow for the fit-
ting of more complex models, such as a quadratic equation.

Summarization — providing a more compact represen-
tation of the data set, including visualization and report gen-
eration. Data visualization is a general term that describes
any effort to help people understand the significance of data
by placing it in a visual context. Patterns, trends and correla-
tions that might go undetected in text-based data can be ex-
posed and recognized easier with data visualization software.

Today’s data visualization tools go beyond the standard
charts and graphs used in Excel spreadsheets, displaying
data in more sophisticated ways such as infographics, dials
and gauges, geographic maps, sparklines, heat maps, and de-
tailed bar, pie and fever charts. The images may include inter-
active capabilities, enabling users to manipulate them or drill
into the data for querying and analysis. Indicators designed
to alert users when data has been updated or predefined con-
ditions occur can also be included.

Most business intelligence software vendors embed data
visualization tools into their products, either developing the
visualization technology themselves or sourcing it from com-
panies that specialize in visualization.

[II. DATA MINING TOOLS

There are many tools to solve data mining problems. In
this paper, we will consider a few of them:

1. RapidMiner

Written in the Java Programming language, this tool of-
fers advanced analytics through template-based frameworks.
Offered as a service, rather than a piece of local software, this
tool holds top position on the list of data mining tools.
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In addition to data mining, RapidMiner also provides func-
tionality like data preprocessing and visualization, predictive
analytics and statistical modeling, evaluation, and deployment.
What makes it even more powerful is that it provides learning
schemes, models and algorithms from WEKA and R scripts.

2. WEKA

The original non-Java version of WEKA primarily was de-
veloped for analyzing data from the agricultural domain. With
the Java-based version, the tool is very sophisticated and used
in many different applications including visualization and al-
gorithms for data analysis and predictive modeling. It’s free
under the GNU General Public License, which is a big plus
compared to RapidMiner, because users can customize it
however they please.

WEKA supports several standard data mining tasks, in-
cluding data preprocessing, clustering, classification, regres-
sion, visualization and feature selection.

WEKA would be more powerful with the addition of se-
quence modeling, which currently is not included.

3. R-Programming

It’s a free soltware programming language and software
environment for statistical computing and graphics. The R
language is widely used among data miners for developing
statistical software and data analysis. Ease of use and exten-
sibility has raised R’s popularity substantially in recent years.

Besides data mining, it provides statistical and graphical
techniques, including linear and nonlinear modeling, clas-
sical statistical tests, time-series analysis, classification, clus-
tering, and others.

4. Orange

Python-based, powerful and open source tool for both nov-
ices and experts.

References:

[t also has components for machine learning, add-ons for
bioinformatics and text mining. It’s packed with features for
data analytics.

5. KNIME

Data preprocessing has three main components: extrac-
tion, transformation and loading. KNIME does all three. It
gives you a graphical user interface to allow for the assembly
of nodes for data processing. It is an open source data ana-
lytics, reporting and integration platform. KNIME also in-
tegrates various components for machine learning and data
mining through its modular data pipelining concept and
has caught the eye of business intelligence and financial
data analysis.

Written in Java and based on Eclipse, KNIME is easy to
extend and to add plugins. Additional functionalities can be
added on the go. Plenty of data integration modules are al-
ready included in the core version [9].

6. Scikit-learn

Scikit-learn is a free software machine learning library for
the Python programming language. It features various classi-
fication, regression and clustering algorithms including sup-
port vector machines, random forests, gradient boosting, k-
means and DBSCAN, and is designed to interoperate with the
Python numerical and scientific libraries NumPy and SciPy.

IV.CONCLUSION

This paper has presented different data mining tasks
and tools to solve them. As the amount of data is expanding
in all areas, it is easier to find a lot of useful knowledge by
using data mining methods. As well as, above-mentioned
tools will help us to implement data mining techniques in
various areas.
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VpHaTUAraH TU3UMAAP, YNAPHUHT JaCTYPUI Ba TEXHUK TabMUHOTH

[IxymaHasapos Ogamboit Py3umboeBuny, accucTeHT
TalWKeHTCKUI yHMBEpCUTET MH(HOPMALMOHHBIX TEXHONOT WA, YpreHyckuin hunnan

Anomayus: Ypramuiean musumaap ukku Kucmea dacmypuii masmurnom (Software) 6a mexwux mavmuromea
(Hardware) ascparadu. Kaworku muaum myauk uwiraul yuyn arbamma 6y uKKaAa MasMUHONMUHL APAMULL MeX-
Hoao2uscu maaab Kuradu. ¥uby MakKoraoa JpHamuiean musaumaapoa Kyn Kjiianuiaduear, onmadon Apoyuro da-
cmypaail 80CUMAcU 84 KOHMPOAAEPAAP MABCUDAAPL KeAMUPUALAH.

Kaaum cijsaap: Ypramuaearn musumaap, Oacmyputi masmuHon, mexHux maosmunom, Apoyuro dacmypaaul.

AnHomayus: BcmpoerHole cucmemol 0eAames Ha 08e 4acmu npoepammHoe u mexruyeckoe obecnederue. /s noaHol
pabonivL smux cucmem 06S3aMeAbHO HYICHO Pazpadomanms mexHoA0eUI0 YRoMIHYmoulx obecneverut. B amotl cmamoe
npusedersl ONUCAHUSL KOHMPOALEPOB WLUPOKO PACHPOCMPAHEHHOO0 U HACINO UCOALIYEMO0 NPOEPAMMHO20 CPEOCMBA

Apodyuro.

Karuessie caosa: B(,'mpOBHHble cucmemol, npoepammHoe 068(}/18%6]1”6, mexHuvecKkoe oéecneqe/me, Arduino

NPOSPAMMUPOBAHUSL.

Annotation: Embedded systems are divided into two parts software and hardware. For full operation of these systems
is necessary to develop the technology of the above-mentioned software and hardware. This article provides descriptions
of the controllers of software tools Arduino, which are widespread and commonly used.

Keywords: Embedded systems, software, hardware, Arduino programming.

[3)
pHATHJITAH TH3UMJIAp Kynaab coxajapHH aBTOMaTJall-

THUpPHULITA MYJKaJJIAaHTaH, MacajaH SHepreTHKa, MeTas-
JIyprusi, MICCHKJIMK TAbMUHOTH Ba XaKosoJiap. bynaan tauikapu
MaulKUH TeXHHKa, TeJIeKOMMYHHKAaLHsl, TPAHCIOPT Ba aepo-
KOCMHK TH3UMJIap/ia, CaHOATHH aBTOMAT/IAITHPHIILLA KEHT
kyananunaan Kynna6 6oukapuayBun TH3UMJIAP aCOCHIATH
peJie-KOHTAKT cxeMaJjlapH, aHaJlonIM TeXHHKa Ba MeXaHMK
arperatyap y3 YpHHJIApHUHHU AacTyp €pAamuiaa O0LIKapHI-
yBUM TH3UMJIapra ¢aoJ paBuia 6yiuatué 6epMokaaap.
BolkapuyBuu TH3UMJIAPHU (DYHKLMAJIAPH BA HILIOHYJIHJIUTH
OPTHILLH yJIAPHH KYJJ1alll COXaJapUHU KEHMaHTHPMOK/A. gpra—
THJITAH TU3UMJIAP/A JIoRKXaJlalla SHT KyI KyJJIaHHIauran
JIaCTypHi Ba TeXHUK TabMHUHOT 6y Arduino xucobmanaau. Xy
Arduino y3u HuMa? BupuHUM MHKPOKOHTpOJIIEPIapHH TTakiI0
OYJIHLIM MUKPOIIPOLLeCCOp TeXHUKACHHU PUBOXKJIAHUILIHHU
SIHTU JaBpu Ouian Gesrunanann. Ouuuniaapu 6upop 6GUp M-
KPOKOHTPOJIJIEp aCOCHAATH KyPUJIMAaHH HUFHUIL YUyH cXeMma-
TeXHHKA aCOCHHH, MpoLieccop, KypH/aMaJsapHu accembiep TH-
JIMza JacTypdallii Ounuil tasnad stusand. bynnan tawkapu
MporpamMMaTop, OTJIajIka KUJIHII Ba OOLIKA KYLIHUMUYa KypHJI-
MaJslapHH Tasab KHJIa/u.

Bynpaii xonatia kyniaab dorgananyBuniap ya jonuxasa-
pHUa MUKPOKOHTPOJLIEPIapAat KyI BaKT (oiinananMaranaap.
Xosuppa xaMMacH yaraprat, s’bHU KypuJMajlapHi pUBOK-
JIAHULIK MHKPOKOHTpoJIepsap Ou/aH HllIalia Myxum ma-
Tepuaiap 6asacu Ba kyniab gaHsapHi OUJIHIL KaOK Me-
30HJIAPCU3 HILJIALL UMKOHUATIAPUHN Oepain. MucoJ yuyH
OyHIall KypuJaMa UTaNUANUK Hllaad uMKapyBuuJaap To-
MOHUAAH uuab ynkuiarad Arduino Jofinxa xuco06JaaHanu.
Arduino Ba YHUMHT KJIOHJIApH Y3UJa 1aCTyPHI TAbMHHOT Ba
Talép 3/1eKTpoH GJIOKAAp TYMJIAMUHH sKamJiarad. DJeKTPoH
6J10k Oy ep/la MUKPOKOHTPOJIIep YpHATHIaraH reyar rnjiatacu
Ba YHHU HILJIALIK YUyH 3apyp Oy/iraH MHHUMYM 3JieMeHTJIap.

AHUKpOFH AplyHHO 3JIeKTPOH GJIOK 3aMOHABUH KOMIIbIO-
TepJapHU aHAJONIM OHA MJlaTack XucoOJaHalu. YHA TallKK
KypHJ/IMaJslapHHU yJlalll ydyH pagdbeémiiap, XaMma MUKPOKOHTPOJI-
Jiep/ia AacTypJalllHi aMaJjra olupuila KOMIbIoTep OuJian
yJ1aHyBYH pazbémiiap MaBxkyal. Xycycad Atmel ¢pupmacununr
Atmega MUKPOKOHTpOJITIEpIapH Maxcyc porpammaropJap
y4yH MOC OyJIMaraH AacTypJapHu uiiiad unKuiia gpoiaana-
Huaaan. Kucka kuau6 aitrania stHri 9J1eKTPOH KypHJIMaHH
sipaTULLIA Kepak OyJanuran Hapcanap: ApiyuHo riata, anoka
yuyH Kabes Ba KOMIbIOTep.

Arduino sofiuxaCHHUHT MKKMHYK KHCMH Oy GOLIKAPYBUH 13-
CTYPHHM sIpaTHILI YUyH AaCcTypHuil TabMHHOTAAH noopart. ¥ yauaa
MUKpOKOHTpoepaap yuyn C/C++ Hu Kampa6 osran ja-
CTypJlalll THJIM Ba OJUIMI JIOFiMXaJialll BOCHTaapHHH OUpJIaLLITH -
panu. YHra annapat KUCMHHH ypranmaciat Typuo aactyp sipa-
tuia doiananuiaaran saementiap Kymuaraa. [lyunai
Kun6 Arduino na uiariia amaJiuii )Kuxatias daxar C/C++
JlacTypJianl TUIH acoCJapuHU OUJHMII eTapyd. ApiayHHO yuyH
Jofinxa Kynjaao KyryoxoHaJaap Ko TapkKuOH Ba TypJIH KypHJI-
masiap 6uian uiiamia uéopar[1].

Arduino nactypJiaii yayH Taliku nporpamMmmaTop tajaad KuJ-
Maii, YyHKH Y MUKPOKOHTPOJIIED I0KJI0BUM OUJIaH TabMHH-
sanrad (boot loader). Bynnan tauikapu miaraga USB-UART
Kynpuru 6ynu6 GyHuHr éppamuaa, onauii USB untepdeiic
opKaJsn cketunu (Arduino na €sunran Koj) oKaab oauuia
(ornananam. ApayuHo yuyH gactyp Koguuu C++ THIIM CHH-
Takcucuaa Masxkys Processing/Wiring 6axapamu. Eaunran
KOJL TAPKUOM Ba YHU KOHTPOJIJIEPTa IOK/IALl YUyH OUMK MaHOa
Arduino IDE nau doiinanananu. Arduino nacrypaatina Wiring
na ésunran konuu gactyp C/C++ Tvamna YKu6 onamu, Keiinn
AVR-GCC komMnuasiTopra KOMIUJSALKSA XKapEéHU OarkapuJiajiy.
Acmuna uxrucocnamtupuiarad AVR BapuaHTaarn MUKpOKOH-
tposiepaap yuyn C/C++ uinatunaiy.
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sketch_apr27a | Arduino 1.5.6-r2

Daiin Mpaeka 3ckns Mucrpymenter Momowe

sketch_apriTa §

void setup () {

- // put your setup code here, to run conce:
}

vold loop () {

/ put your main code here, to run repeatedly

Dus (Programming Port) <

Arduino yuyH pactypHuHr 6a3aBHil CTPYKTYypacu Kamuaa
VKKHTa MaxKOypu# KuemaaH Tapku6 tonauu: setup () Ba loop

() dpyukumsaaapu. setup () hyHKUMACH- J1a OJIIMH KyTyOXOHa-

JIAPHU KYLLUULL, Y3rapyBUHJIapHU 9bJIOH KHJIMHAMM. setup ()
dyHkuusicu xap cadap Arduino niatacu Kaiita rokJarasia

Ba MaHOaHW yJarauia Huiakiad. Y Mil4d NopTJapHid peKu-

MHMHH YPHATHLL, Y3rapyBuHJapHU HHUIHAIU3ALHUSIALL YUYH
Ba KOJITAH JACTYPHHHT aCOCHH LIMKJIM XapaKaThra TaiéprapJ/ink

yuyH oinananuaand. ¥ andbarra xed KaHaai xapakaTHu 6a-
»KapMaca XxaM actypra Kyuuirad 6yanin wapr. loop () dyHk-

LMSCH TaKpOpPJIaHyBYM LMKJ OynuO YHUHT acocura é3uirat
OyipyKJIapHu KeTMa-KeT Oaxkapaiu. By dyHiust HUKIUK Gyau6
y acoCHi UILIHHU Oaxkapaju.

DHAN MUKPOKOHTpOJIIEepra TaBcudura Tyxraano yTcak.
MUKPOKOHTPOJIJIEP CXeMaTeXHUKa HyKTau-HasapuaaH y3uaa
OUp KpUCTaJ 2KaMJIOBYH, TAPKMOMTa MPOLLECCop, OMpeaTHB X0-
tupa Kypusamacu (OXK), noiiumuit xorupa kypusimacu (JIXK)
Ba TallIKK Kypu/Masap UHTepdeicH KUPYBUM KOMIBIOTEPIUP.
Kynsnad MUKPOKOHTpOJIIEpHH TypJiapu MaBKya 0Ysu6 yaap
MPOLECCOp THUTH, XOTHPAHHU THITH Ba XaxKMH OYiHUa, TalllKH
nHTepdeiicaap TapkubHu Ba xakosap 6u1aH hapKaaHamd. JHT
KEeHT TapKaJiraH MUKpPOKOHTpoJep nepudepusi uHTepdeiic-
JIapu KyHuzaruaap:

— AnaJsior Ba pakaMJu KMPUTHIL/YMKapHLI NOPTIapH

(GPIO);

— Kupuru-unkapuur unrepdeiicaapu- UART, [2C, SPI,
CAN, USB, IEEE 1394, Ethernet;

— Kenr-umnysnbean mopynsarop (PWM);

— Vpuaruaran flash-xotnpa maccrsi.

— KeHr TapkaJsaran MUKpOKOHTpOJIIEpJIap ousanapu
ARM, AVR Ba PIC 64,116, yiap caHoat TH3UMJIapUHH
OOLIKApHILA, 3aMOHABUH MABHILNN TEXHUKAJNAPHH Ba
TYpJIM Ta/pKeTIapaa Kyananuaaum [2].

Xo3up ypHATHITAH TH3UMJIAPHHU HLIJIA0 YHKHLLATH 3 Ta
nsiardopmanu Kypu6 unkamus: Arduino Uno, BeagleBone,
RaspberryPi, ynapuu takkocs1a6 jioituxa uiiab YnKyBumuiapra
Y3 TaBcUsiIapUMU3HU Oepamus (1-pacm). Ymymuil xonatia
npodeccHonanIap yuyH 3ra xamma njaatopmasapHi TaBCHst
KHJIUIT MYMKHH.

1-pacm. Yandax yHz2a Kapa6: Arduino Uno, BeagleBone, Raspberry Pi

Arduino Uno, BeagleBone, RaspberryPi nnamanapiu makoccnaw xapakmepucmuxanapu

Mnartdopma Arduino Uno Raspberry Pi BeagleBone
Mopen R3 Model B Rev A5

Ypraua 6axocu 29.95% 35% 89%
Fa6aput ynuamu 7.5x5.3cm 8.5 x5.4cMm 8.6 x5.3¢cm
MukpokoHTponnep ATmega328 ARM11 ARM Cortex-A8
TakTt yactoTatacu 16 Ml'y, 700 My, 700 Mly,
OnepatuB X0TUPa Kypuamacu 2 Kobaiit 256 M6ailt 256 M6ailt
Flash-xoTupacu 32 Kbait SD kapTa 4 T6ainT (SD kapTa)
EEPROM xoTupacu 1 K6aiit - -
MaH6a KydnaHuwm 7-12B 5B 5B
JHr KaM 3Heprus caphu 42 mA (0.3 BT) 700 mA (3.5 BT) 170 mA (0.85 BT)
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Mnartdopma Arduino Uno Raspberry Pi BeagleBone
Mopen R3 Model B Rev A5

Pakamnu kuptuw/ymkapuw 14 8 66
AHanoronu Kupuw 6 (10-6utnu APY) - 7 (12- 6utnu APY)
KWUM (keHr nHtepdeiicnu mogynstop) 6 i 8

KaHanm

TWI/I2C untepdeiicu 2 1 2

SPI nnTepdeicu 1 1 1

UART unHTepdeitcu 1 1 5

Kaiita Mwnaw MHCTpYMeHTH Arduino IDE IDLE, Scratch, Phyton, Scratch,

Squeak/Linux Squeak, Cloud9/Linux

Ethernet noptu - 10/100 10/100
USB Master untepceicu - 2USB 2.0 USB 2.0
Bupaeo unkuu - HDMI, komno3utnu -
Ayano ynkuw - HDMI, aHanornu AHanornu

Arduino — 6y etapsirua (yHKIHOHA Ba y3rapyBuaH nJar-
thopma 6Yin6 ypHATUIraH TH3UMJIAPHY MIIA6 UMKHUILLIA TAILIKH
KypuJMaJsiap Ousan yaapo GoraHulLIa KaTTa HMKOHUSATIapHH
6epaay. Y MHKPOKOHTPOJI/IEPJIapHH YPraHuLl YUyH »Ky/a sIXUIH
MOC KeJla/ii Ba KUIHK JIOHHXAJapHH SpaTHILTa Xu3MatT KHJIa/u.

Raspberry Pi — TusumJiap yuyH ontumasn TanjaoB 6yau6,
MHTEepHETra yJIaHUILH, rpaduK orananyBunIn HHTepdeiicH
Ba MaB:Ky/l AMCIVICHHU 3apypJIuri OuJiaH axpJaand Typajiu.

BeagleBone — 06y niiatopma Arduino yarapuiiiapura
mocaattupuaran, Rapberry Pi npoiieccopu nsiatacu yHyMm-
Jopauruaa Ba Linux onepaunon tusumaamup (Raspberry Pi
ra Kaparanjia yHyMJOPJIUTH I0KOpUPOK ). Etapauda conparn
KHPHUTHLI/YMKapUIL MaBxky 6yu6, BeagleBone ommwmii Tap-
MOKKa yJlaHUuLIH Ba web-cepBep crudatuna doiinanaHuiiiu
TabMUHJIANH [4].

Adzannukaapu:

— Arduino IDE acocu (Herusu) AVRGCC nup. Arduino
HHU ypranui cuzra C++ Hu yprauuiira épaam Gepaju.
Arapna cuzara Arduino yuyH KallCUiHp aHUK FOKOPH-
caTx/i1 OyHpyK EKU KyTyOXOHA KaHOAaTJIaHTHpMaca, CU3
yHH aHaoruk C+ -+ TH/IMra amMaluTHPUILHHTU3 MyMKHH.

— Cus oupruna USB ka6en opkanu (alipum KjaoHaapu
yuyH FTDI) Arduino na KyBBaT Gu/1aH TabMUHJIALL, /-
cTypJianl Ba xabap ajaMaliuilIMHIH3 MyMKHH.

— Cus 6up Heya JaKMKaLa CTaHaapT KyTyOxoHaJjapjiaH
doitnananu® oui JorKuxa sipaTHIUIMHIM3 MYMKHH.
Jpuratennapuu 6omikapuii, CKIL (LCD) nap éxu ertu
CerMeHTIM HHAMKATOPJap/a MabJayMOT UMaKapHulll Ba
TyrMauyaJjapiaH CUTHaJJIapHU YKUO OJIMLI YUYH CTaH-
JlapT KyTyOXOHJ1ap MaBKy/L.

Ana6uérnap:

— Kerma-ker Ba SPI untepdeiiciap anokacu KOHHIMAaKOM
YpHATUJITaH.

Kamuuaukiaapu:

— Arduino IDE. By notepad.exe naun keiluHru typyBun
HOKYJ1all MyXappHp XUCOOJIaHaH.

— [OkJs0BuH. jofiuxanu Tyratn6 Arduino ra Kymaiia xap
6up siurn ATmega MUKpPOKOHTPOJIJIEPHIA I0KJTOBUHHH
Kyana uiatuaumn. ¥ 2K6 xotnpanu srannaiu.

— Xap xua Bapuantiaapu: Pacmuit mosenna 30 (32) K6
1 254 (256) Kbsin xotupa Bapuantiapu 6op, xamaa
Arduino sioitrixa, Arduino UNO ga 466 Garitau, Arduino
Mega2560 na 666 GaiT »KolHu srasaaiim.

— Takr uacroranu yarapTHpULIHK OJUIMH YCYJIH HYKJIUTH.
3,3B/8MIi1 naru Mojen Gemasion 12 ML yacrorana
HLILJIal oJ1asid.

— digitalWrite () 56 uukanu 6akapui yuyH goiia-
ganunan. Arduino Bakrra GOFIMK HJIOBaJap YuyH
HOKYJIAaHaUP.

— Cu3 KeTMa-KeT annapar KHCMJ1apH YUyH CTaHaapT Ky-
TyOXOHAJapHH OCOHJIMK OUJIaH axKpaTuod KYHMIIMHIHU3
MYMKHMH.

— Xamzaa Arduino MUKpPOKOHTPOJIJIEP aPXUTEKTYPACHIATH
perucrpJiap, y3uauuiiap Ba TaimepJaap kabu MyxXum ac-
NeKTIapHu supany [ 3].

Xysioca Kusu6 1yHd aiTui Kepakku, Arduino épramuna
TU3UMHHU JIOHUXAJIALITHPHULLIA JIOHHXa MaKCad, KyTHJIaéTran
HaTHXKaHU TYFPU OeJrujalll, TH3HMHH JJACTypPUH Ba TEXHUK
BOCUTAJIAPUHU TYFPU TaHJAAll, JoHUXajall Me30HJapUHU
OJIIMHJIAH M11a0 YUKHILTaA, SBTHOOPHH KapaTull Makcajra
MYBOGHKIHP.

1. B.Ilerun Ilpoexrsi ¢ nucnosnbzosauuem kourposiepa Arduino. C. I[lerepGypr «BXB-Ilerepbypr» 2014

2. http://www.poprobot.ru/ideologia/kontroller
3. http://cxem.net/arduino/arduino49.php

4. http://www.rlocman.ru/review/article.html?di= 148907
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A comparative performance analysis on hierarchical mobile IPv6
proxy mobile IPv6 and secure fast handover protocol
Iskandarov S. Q.

Urgench Branch of Tashkent University of Information Technologies. Uzbekistan
TawKeHTCKUI yHUBEPCUTET MHDOPMALIMOHHBIX TEXHONOTWIA, YpreHuckuin hunmnan

The damage to network security occurs frequently and increases daily, as well as the damage scale. Therefore, there
has been an increasing interest in network security, and many protocols are at development to ensure security in mobile
networks. However, many security issues are remaining. Mobile networks should have reduced handover delay times in
order to provide good quality of service (Qo0S) to users, but with current security protocol developments, the handover
delay time is increasing, which leads to lower QoS. This paper proposes a protocol that supports good security with fast
handover in Mobile IPv6 based networks and juxtaposition host based protocol (Hierarchical Mobile IPv6) and network
based (Proxy Mobile IPv6).

Keywords: Fast handover for MIPv6, Network Security, Return Routerablity, Hierarchical Mobile IPv6, Proxy Mo-
bile IPv6 and quality of service (QoS) Local Mobility Anchor (LMA), Local Mobility Domain (LMD), Mobile Access
Gateway (MAG), proxy Home Address (pHoA), Host Negotiation Protocol (HNP), Binding Update (BU), Proxy Router

Advertisement (PrRtAdv), Router Solicitation for Proxy (RtSolPr).

he packet delivery procedure in HMIPv6 (Figure 1): The

packets sent from the CN are delivered to the HA since the
current location information of the MN is not in the binding
cache of the CN. Note that the BUR for the CN occurs after the
completion of the route optimization (RO) with the CN. The
HA forwards the packets sent from the CN to the MAP since
the HA only knows the RCoA as the current location informa-
tion of the MN. As soon as the packets arrive at the MAP, they
are forwarded to the MN via the bi-directional tunnel estab-
lished between the MAP and the MN. Then, the MN finally re-
ceives the packets through the tunnel. For instance, when the
CN sends the packets to the MN located in the access link of
AR, the packets are firstly delivered to the HA where they are
encapsulated to forward to the MAP. Then, the packets are en-
capsulated in the MAP once more and hence the MN receives
the two-level encapsulated packets from the MAP before the
completion of the RO with the CN. Note that the MN performs
the RO procedure with the CN after receiving these non-opti-
mized packets. The MN can hand off from the AR1 to the AR2
or AR3. In such cases, the packets are delivered via the newly
established tunnel between the MAP and the MN due to the
effect of the BUL procedure [ 1, 2].

The MAP only reduces the intra-domain signaling. When
the MN moves out from the MAP domain, the effectiveness
of HMIPvV6 disappears. The MN, which hands off between
different MAP domains, i. e., inter-domain handoff, needs to
perform the BUR procedure forits HA and CNs as well as the
BUL procedure for the new MAP [3].

The location update procedure in PMIPv6: As the MN
hands off to the LMD, the serving MAG sends a PBU mes-

sage to its LMA. This causes the LMA to recognize that the
MN is now under the MAG so that the LMA can manage
its binding cache entry for the MN for managing the session
and routing information. Hence, the LMA on receiving the
PBU message allocates the home network prefix (HNP) and
sets up its binding cache entry for the MN. The LMA sends
a proxy binding acknowledgement (PBA) message as a re-
ceipt of successful location update for the MN so that the bi-
directional tunnel between the MAG and the LMA is estab-
lished. The created bi-directional tunnel is used for routing
the packets to and from the MN. After the location update
procedure has occurred between the MAG and the LMA,
the MN receives the RA message including the HNP on
the access link of the MAG. Then, the MN creates its proxy
home address (pHoA) based on the HNP. For instance, as
the MN attaches to the access link of MAGI, the location
update procedure between the MAGI1 and the LMA is per-
formed. Then, the MN.

Configures its pHoA based on the HNP included in the
RA message. If the MN hands off from the MAGI to the
MAG?2 in the given LMD, the MAG2 also sends a PBU mes-
sage to the LMA and then the bi-directional tunnel between
theMAG2 and the LMA is established for the MN’s packet
routing. Even though the MN changes its access link, the
MN receives the same HNP in the RA message sent from
the MAG2. In other words, the MN continually obtains the
same pHoA that has been configured in the previous access
link so that the MN can hand off without requiring partici-
pating in any mobility related signaling whenever it hands
off within the LMD.
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1-Figure. Hierarchal Mobile IPv6

The packet delivery procedure in PMIPv6 (Figure 2): The
packets sent from the CN are naturally delivered to the LMA,
since the LMA is a topological anchor point of the MN. Based
on the binding cache entry of the LMA, the packets are for-
warded to the serving MAG via the bi-directional tunnel for
the MN. Note that the bi-directional tunnel endpoints are the
addresses of the LMA and the serving MAG for the MN, re-
spectively. Finally, the serving MAG sends the packets to the
MN. In the case that the MN hands off from one MAG to an-
other, the packets are delivered to the new location of the MN
due to the effect of the location update procedure between the
currently serving MAG for the MN and the LMA. For instance,
when the CN sends the packets to the MN located at the ac-
cess link of MAGI, the packets arrive at the LMA where they
are encapsulated and then forwarded to the MAGI1 through
the bi-directional tunnel for the MN.

Then, the packets are capsulated in the MAGI1 and then
finally the MN receives the packets sent from the CN. Even
though the MN hands off to the access link of the MAGZ2, the
MN can receive the packets through the bi-directional tunnel
established between the MAG2 and the LMA.This is because
the LMA forwards the packets to the precise tunnel for the
MN and the MN still uses the same pHoA in the new access
link. PMIPV6 provides its mobility service only in the LMD
so when the MN moves out from one LMD to another one,
the MN needs to perform the MIPv6 operation. In this case
(inter-domain handoff), the LMA located in the MN’s home
domain acts as the HA and the MN needs to send a BU mes-
sage to register its new location [4,5].
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2-Figure. Proxy Mobile IPv6

Proposed scheme operation. Figure 3 shows the pro-
cessing procedure for the handover in the proposed scheme.
When the MN detects movement, the MN sends RtSolPr
message to the PAR. Then, the MN receive a PrRtAdv mes-
sage from the PAR. The PrRtAdv message includes NAR'’s
Router Prefix value. The MN creates anNCoA. Then, the PAR
sends a HI message to the NAR after the MN sends a FBU
message to the PAR. The NAR performs the Look-Up Pro-
cess for the NCoA. Then, the NAR sends a HAck message to
the PAR. At the same time, the PAR sends a FBA message
to the MN and the NAR. Then, the PAR sends packets to the
NAR through the tunnel. When the MN moves to a new area,
the MN sends a Router Solicitation and a Neighbor Adver-
tisement message to the NAR. Then, the MN receives packets
from the NAR after the MN receives the Router Advertisement
with a Fast Neighbor Advertisement message from the NAR.
The MN creates a “kG1” key to combine the MN’s MAC
value and the NCoA.

Then, the MN registers to the HA through a BU message.
The BU message includes the “kG1” key. The HA creates a
“kG2” key to combine the Home Address (HoA) and the NCoA.
The MN receives the BA message from the HA. The BA mes-
sage includes the “kG2” key. Then, MN sends the BU mes-
sage to the CN. The BU message includes the “kG1”, and
“kG2” keys. Then, the CN creates a “kG3” key to combine
the CN’s Nonce Index and the NCoA. The CN sends packets
to the MN after the CN sends a BA message to the MN. The
BA message includes the “kG3” key. After this process, the
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MN and the CN know the “kG1”, “kG2”, and “kG3” keys.The
CN encrypts packets and the MN decrypts packets through
these three keys values. The proposed scheme provides en-
hanced security through key exchange process.
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3-Figure. The Proposed handover procedure scheme.

Table 1. Performance Analysis Parameters

Symbols Description Value
t1 MN<=AP 50ms
t2 AP&SAR 40ms
t3 AR AR 60ms
t4 AR <& HA 50ms
t5 AR <CN 50ms
t6 LMA &CN 10ms
tCoA FormingCoA 1000ms
tLook-Up BestValue 3.36us
tLook-Up WorstValue 5.28us
A SignalWeightingfactor 30ms
B PacketsRetransmissionrate [100ms
Proposed Scheme

= TL2_Tri + Tch + TLook_Up + THA_REG + TCN_REG

= 10t + 102 + 3t3 + 2t4 + 2t5 + t;,, y,

Hierarchical Mobile IPv6

The handover latency in the HMIPV6 is due to procedures
that take place during the handover, which are:

1. Attachment notification T, = 4t, + 2t,, where t, is the
communication time between the MN and NAP; and t, be-
tween NAP and NAR. There is also a signal-weighting factor
a, since the communication is in the Link Layer. (aT, 1)

2. Duplicate Address Detection Tpp;

3. MAP Registration Typ = 2t, + 2t, + 2t; + Tpap

3. Home Agent Registration Ty, = 2t, + 2t, + 2t, + 2t;

4. Followed by a registration to the CN Tey= 2t, + 2t, +
2ty + 21,

So, the handover latency in MIPV6: Typs = aT,0en +
2Tpap + Taa + Taap + Ten = 200 (4t + 2t,) + 2T, + 61, +
ot, + 6t; + 2t, + 2t;. Aiter the movement, the handover la-
tency remains the same, so the total latency handover for
HMIPv6:

Timipg = 200 (4t + 2t)) + 4Ty + 12t + 128, + 12t5 +
4t, + 41,

Proxy Mobile IPv6

The handover latency in the PMIPV6 is due to procedures
that take place during the handover, which are:

1. Attachment notification T,,., = 2t,, where t, is the com-
munication time between the MN and NAP; There is also a
signal weighting factor «, since the communication is in the
Link Layer. (aTen);

2. Authentication Query and Authentication Reply due to
the MAG verifying if the MN is eligible for the network-based
mobility management service T,,, = 2t, + 2t, + 2t,, where t,
is the communication time between NAP and NMAG, and t,
is the communication time between NMAG and AAA;

3. Router Advertisement message delay T,, = t, + t;

4. Proxy binding registration delay Ty;,ging 1 ma)e = 2ty + 2t5,
where t, is the NMAG and LMA communication time and t;
is between LMA and AAA;

5. Follow by another Router Advertisement message sent
by the NMAG,;

6. Followed by a Binding registration to the CN Ty,
vy = 2t, + 2tg, where tg is the communication time between
LMA and CN;

So, the handover latency in Proxy Mobile IPv6: Tpyps =
OToacn T Tan + 2T F Toinaing ma) T Toinangon) = @ (2t)) + 48,
+ 4t, + 2t, + 4t, + 2t; + 2t,. Futhermore, the handover after
the movement inside the same LMD domain remains the
same, so the total handover latency for the PMIPV6:

Tompe = 200 (4t,) + 8t, + 8t, + 41, + 8t, + 4t; + 4t,

Performance Comparison

Figure 4 shows a graph comparing the changes in
number of handovers. Proposed scheme is efficient more
than Standard HMIPv6 and PMIPV6. The proposed
scheme demonstrates more efficiency compared to stan-
dard protocols.
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Bugungi kun kommunikatsiya texnologiyalari

Matyakubov M. Ya. (Mataky60B Mapkc fXwumypagoBuy), aCCUCTEHT;
QoZziboyev X. Sh. (Ky3u6aes Xynanwykyp LLaBkat yrnu), crygeHT
Toshkent axborot texnologiyalari universiteti, Urganch filiali. Uzbekistan
TalWwKeHTCKUI yHUBEPCUTET MHDOPMALIMOHHBIX TEXHONOTWIA, YpreHyckuit hunuan

ompyuterlar va kommunikatsiya vositalari zamonaviy
Kaxborot texnologiyalarining asosi bo’lib, ular insonlarni
yaqinlashtiradi. Axborot bir joydan ikkinchi joyga tezkor yetib
boradi, yangiliklar tez tarqaladi. Kompyuter yordamida aloqa
gilish uchun foydalanuvchiga modem zarur bo’ladi. U tashqi
yoki ichki qurilma bo’lib, kompyuter yordamida tayyorlangan
ma’lumotlarni telefon simlari orqali uzatish va qabul gilish im-
konini beradi. Kommunikatsiya yoki «telekommunikatsiya»
manba (transmitter) va qabul qiluvchi (recever). O’rtasida
masofadan turib ma’lumot almashinishni bildiradi. Elektro-
magnit to’lqin shakllari — elektr toki, radio to’lginlar yoki
yorug’lik, ma’lumot yoki kodni tasvirlash uchun ishlatiladi va
biror fizik muhit, masalan, sim, kabel yoki atmosfera orqali bu
ma’lumotni uzatiladi. Uzatilayotgan ma’lumot tovush, ovoz,
matn, videotasvir yoki bularning kombinatsiyasi (multimedia)
dan iborat bo’lishi mumkun. Esingizda bo’lsa ma’lumot ikki

turdagi signallar yordamidda uzatilishi mumkin: analogli va
raqamli. Analogli signallar uzluksiz uzatiladi. Ragamli esa
diskret shaklida. Analog signallar (uzluksiz to’lginlar). Kom-
munikatsiyaning eskirgan vositalari: telefon, radio va telev-
idenie anogli signallar bilan ishlashga mo’jallangan. Analog
signal tashuvchi to’lqin deb ataluvchi uzluksiz elektrlik sig-
nallardan tashkil topgan to’lqindan iborat. Analogli tashu-
vchi to’lginlarning ikki asosiy ko’rsatkichi chastota va ampli-
tudan iborat: Chatota —to’qin tebranishlarning vaqt birligida
(sekund) necha marta to’liq takrorlanishini bildiruvchi son.
Amplituda — berilgan vaqt oralig’ida to’lqinning maksimal
balandligi. Ovoz (signal) ning baland-pastligi amplitudaga
bog’liq bo’ladi.

Raqamli (diskret) signallar. Ragamli signallar ikki xil dis-
kret almashinuvchi (bor-yo’q) signallardan iboratligi sababli
u orqali ikkilik sanoq sistemasidagi ma’lumotni tasvirlash
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mumkin. Bunda elektrik implusning borligi —1, yo'qligi — 0
bilan ikkilik tarzda diskret signallarni uzatish 1880 yillarning
o’rtalaridayoq Semyuel Morze tomonidan joriy gilingan edi.
Unda ma’lumot nugta («.») va tire (« — ») lar ketma-ketligi
shaklida tasvirlangan. Morze alifbosida, masalan, V harfi
«... — «kabi belgilangan. Telegraf simlari orqali bu harfni uza-
tish uchun pauza bilan ajratilgan uchta qgisqa va bitta cho’ziq
signal ishlatilishi mumkin. Ammo bunday uzatish tekligi ni-
hoyatda past. Modem. Kompyuterda hosil giligan ma’lumotni
uzatish uchun raqamli signallardan foydalanish ham, tez ham
qulay va aniq bo’ladi. Ammo hozir ham ko’pgina aloqa quril-
malari (telefon, telegraf, radio, televideniya) analog signallar
bilan ishlaydi. Bu muammodan qutilish uchun modem zarur.
Modem raqamli signali analogli signalga ham (MO duly-
atsiya), analogli signalni raqamli signalga ham (DEM oduly-
atsiya) aylantira oluvchiyagona qurilmadir. Modem ichki yoki
tashqi bo’lishi mumkin. Ularni tanlashda quydagilarga e’tibor
berish lozim: — Tashgi modem alohida qurilma bo’lib, alohida
elektr toki sarfini talab etadi. Ammo uni turli kompyuterlar
bilan ishlatish mumkin. U sistema blokdagi ketma-ket port-
lardan biriga kabel orqali ulanadi. — Ichki modem sistema
bloki ichidagi slotga ulanadi va qo’shimcha elektr quvvati talab
etmaydi. — Modemning asosiy ko’rsatkich uning ma’lumot
almashinish tezligi hisoblanadi. Bu tezlik bod (bit / sek) yoki
kbit / sek-larda ulanadi. Ananaviy telefon liniyalarida modem
orqali ma’lumot almashishning maksimal tezligi 60kbit / sek
bo’lishi mumkin. Tezlik bo’yicha modemlarni to’rt gruhga
bo’lish mumkin:

Tezligi past modemlar (1200, 2400, 4800 bit / sek).
Bunday modemlar hozir ishlatimaydi.

O’rtacha tezlikdagi modemlar (9600, 14400 bi / sek)

Yugqori tezlikdagi modemlar (28 800, 33 600, 56 000 bit
/ sek)

O’ta yuqori tezlikdagi modemlar.

Kommunikatsiya dasturlari. Modem orqali ma’lumot al-
mashinish uchun maxsus dasturlar zarur. Ko’pgina operat-
sion sistemalar tarkibida bunday dasturlar mavjud va yaratilm-
oqda. Masalan, Macintosh Systemda Smart Com: Windows
va Smart Com, CrossTolk, WinCom, Comm Works, Telix,
Proccom Plus, Hyper Terminal; OS / 2 Warp-da Huper Ac-
cess dan foydalanish mumkin. Bunday dasturlar ko’pincha
modem bilan birga sotiladi. Kommunikatsion dasturlar
kompyuterlar orasida aloga o’rnatishdan tashqari yana bir
qator ishlarni bajaradi:

Kabel-modemlar.

Ularning tezligi 28,8 Kbit / sek li modemlarga nisbatan
100 marta yuqori. Kabel-modem kompyuterni television
tizimgan ulanadi. Ularning tarqalishi nisbatan sekin.Sab-
abli, narxi yuqori. AQSHda kabel-modemdan foydalanu-
vchilar soni 2002 yilga kelib 7 million kishni tashkil etdi. Mel-
villning « Mobi Dik» asarning hamma 857 betni kabel modem
atiga 2-sekundda uzata oladi. Shu vaqt ichida ISDN liniya
10 betni shuningdek, 28,8 — Kbit / sek li oddiy modem esa
2,5betni uzata oladi, xalos. ADSL. 1995 yilda V.34 bis nomli

yangi standartlardagi modemlar paydo bo’ldi. Ularning tezligi
33600 bit / sek-ni tashkil etardi. Xozir bu tezlik yuqori hisob-
lanmaydi. Shuning uchun telefon kommunikatsiyalari ISDN
ni soddalashtirish va optic-tolali kabelni joriy etishga urinmo-
qdalar.Kabel alogasi komunikatsiyaning kabel-modemlar orali
kabel yoki simsiz aloqani o’rnatishga urinishlari natijasida
ADSL (Asymmeetic Digital Subscriber Line) texnalogiyasi
yuzaga keladi. ADSL AQSH dagi eng yirik tadgiqot konsor-
siumi Bellcore Labs tomonidan yaratilgan. ADSL texnalogi-
yasi odatdagi telefon liniyalari orqali 1,5 Megabit / sek te-
zlik (yani 1-sekundda 1 disketada saglash mumkin bo’lgan
ma’lumotdan 25% ortiq malumotni) bigan uzatishga imkon
beradi. Bu esa eng yuqori sifatli videotasvirlarni to’g’ridan-
to’g’ri (on-line) uzatishga imkon beradi. Bu texnologiya, al-
batta, yanada gimmatroq.Quydagi jadvalga e’tibor bering:

Texnologiya turi Tezligi

ISDN 128kbit / sek

Kabel modem 30-43 Megabit

ADSL 640Kbit / sek-6,14 Megabit

Aloqa kanallari Kanal — bu ma’lumot uzatishdagi yo’lidir.
Turli kanallar turli spektrdagi radioto’lqinlardan iborat. Sim
orqali alogaga bulargan juft, koaksial kabel va optik tolali
kabel vaoptik tolali kabel kiradi. Simsiz aloganing asosan
ikki turi mavjud: Mikro to’lgin va suniy yo’ldoshlar. Aloga-
ning ham simli, ham simsiz turi elektromagnit spektordagi
to’lginlardan iborat. Elektromagnit spektr. Telefon signallari
radar to’lginlari, avtoqo’riqchi to’lqinlari turli ko’rsatgichga va
spektrga bo’lgan elektromagnit to’lginlardir. Barcha turdagi
radiosignallar, retgen nurlari, yorug’lik radiatsiya bunga misol
bo’la oladi. Bu to’lginlarning asosiy ko’rsatgichlari chastota
va to’lqin uzunligidan iborat. Chastota: Sekundda to’lqin
tebranishining to’la takrorlanishi soni bo’lib, gers (Gs) larda
o’lchanadi. 1Kilogers (KGs) =100Gs, 1 Megagers (MGs)
=1000000Gs, 1Gigagers (Ggs) =1000000000Gers. Chas-
totalar farqi ko’lami ganchalik keng bo’lsa, ma’lumot uzatish
shunchalik tez bo’ladi. Masalan uyali telefon 800—900Mgs
oraliqda chastotada ma’lumot almashina oladi. To’lqin uzun-
ligi: To’lqin spektrining pastki qismiga uzun ammo past chas-
totali (masalan, Kosmik nurlar) to’lqinlar mos keladi. Quydagi
jadvalga e’tibor bering.

To'lgin turi Chastota
Doimiy elektr toki 0Gs
0'zgaruvchan elektr toki 50-75 Gs
Telefon 10Gs-5KGs
AM-radio 300-3000KGs
Suvosti va aeronavtika 30-300KGs
qurilmalari

Buralgan juft 10Gs-5MGs
Koaksial kabel 1MGs-0,5GGs
Radar 5KGs-500GGs
UHF television kanal 300MGs-3GGs
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Mikroto’lgin isitgichlar <20Gs
Mikroto'lgin yo'ldoshlar 7,50Gs-t750GGs
Uyali telefon 824-834MGs

Optik tolali kabel 10°GGS-108GGs

Infraqizil to'lginlar 104GGS-10°GGs
Ko'rinadigan yorug’lik 500 000GGs-5000000GGs
Ultrabinafsha to'lgin 5*108GGs-5*108GGs

10°GGs-10"GGs
1011GGS-103GGs
>10%GGs

Retgen nurlari
Gaina-nurlar
Kosmik nurlar

Ma’lum chastota ko’lami FCC (Federal Communication
Comission — Federal Kommunikatsiya Komissiyasi) orqali
maxsus maqgsadlar uchun ajratilgan. Bu turli qurilma standart-
larini boshqarish uchun fizik muhit turlariga quydagilar kiradi:

O’rama juft

Koaksial kabel;

Optik tolali kabel,

Mikroto’lqin va yo’ldosh tizmlari.

O’rama jult [2] (Twised Pair) Uyingizdagi telefonga
ulangan sim o’ralgan juftdir. U bitta kabel ichidagi izoly-
atsiyalangan va bir-biriga o’ralgan ikkita mis simdan iborat.
Bazan tashqi shovqinlardan himoya gilish uchun ular ekran
bilan qoplanadi, chunki bu turdagi kabel shovginga bardoshsiz.
Xozir ham dunyoda bu turdagi simlar eng ko’p ishlatilmoqda.
Bu holat ancha saqlanishiga shubha yo’q. Uning chastota
ko’lami kichik shuning uchun nafaqat shovqinga bardoshsiz,
balki ma’lumot uzatirsh tezligi ham past. U hali ham ba’zan
lokal tarmogqlarda ishlatiladi. Koaksial kabel Markazida izo-
lyatsiya gilingan galin mis sim va bu sim haqidagi atrofidagi
ko’p tolali simdan iborat kabel telivizor va antenani ulashda
ishlatiladigan kabel koaksial kabelga misol bo’la oladi. Uzoq
masofalarda lokal tarmoq yaratishda koaksial kabellardan
foydalanish qulay. U shovqinlarga ham garshi yaxshi himoy-
alangan bo’lib ma’lumot uzatish tezligi o’rama juftga nis-
batan ancha yuqori (ma’lumot uzatish Mbit / sek). Ko’pgina
bir nechta koaksial kabellar birlashtiriladi. Optik tolali kabel
[2] bu kabel yuzlab va minglab plastik shisha toladan iborat.

Adabiyotlar:

Bu tolalar ichi bo’sh bo’lib, ichki tomoni yorug’likni aks etti-
radi va aynan elektr impluslarini emas balki yorug’lik uzatadi.
Har biri soch tolasidek ingichka tolalar 1 sekda milliardlab im-
pluslarni uzatadi. 0.12 dyum (=3mm) qalinlikdagi kabelga
birlashtirilgan tolalar bir vagtda 250—500 mingta suhbatni
uzata oladi. Bundan tashqari, yorug’lik tashqi elektromagnit
to’lqinlar ta’sir ko’rsatolmaydi. Ular o’rama juit va koaksial
kabelga nisbatan yengil va chidamliroq. Ularning ko’p tarqa-
Imaganligining ikki sababi bor. Birinchidan ular juda qimmat,
ikkinchidan to’g’ri burchak ostida buklangan kabellar implus-
larni o’tkaza olmaydi.

Mikroto’lgin va yo’ldosh tizimlari. Simli aloga voaitalari
hali uzoq vaqt saqlanish mugqarrar. Birinchidan, optik tola
orqali ma’lumot uzatish tezligi mikroto’lgin va yo’ldosh te-
zligiga nisbatan 10000 marta yuqori. Ikkinchida ulardan
ma’lumotni «o’girlash» qiyinroq. Ammo, ko’pgina yangi-
liklar aynan shu simsiz kommunikatsiyada ro’y beradi. Bundan
tashqari, ko’pgina hollarda simli alogani tashkil qgilish qiyin.
Mikroto’lgin tizmlari ma’lumotni atmosfera orqali yuqori
chastotali radioto’lqinlar shaklida uzatadi. Mikroto’lgin chas-
totasi 1GGs va undan yuqori. Bu to’lginni uzatish va qabul
gilish uchun maxsus antennalardan foydalaniladi. Bu anten-
nalar tepalikda joylashtiriladi, chunki bu to’lgin to’g’ri chiziq
bo’ylab tarqaladi va to’siglarni aylanib o’ta olmaydi. Shuning
uchun uzatuvchi va gabul giluvchi bir-biriga «qarab» turishi
kerak. Mikroto’lginlarni uzatish va gabul gilishda yerdagi bal-
andlikdagi stansiyalarni yaratish ma’lum giyinchiliklarga olib
keladi. Bu qiyinchiliklarni bartaraf etish uchun «uchlar stan-
siyalar» — ya’ni yo’ldoshlar yaratilgan. Fazodagi yo’ldosh va
yerdagi antenna o’rtasida to’siq bo’lmaydi va antenna ham
blandlikka joylashtirilishi shart emas. Odatda bu yo’ldoshlar
[3]22300 milya (36800km) balandlikda yer atrofida o’z atro-
flarida aylanishlari kerak. Bazi yangi tizmlarda ular pastroqda
«joylashagan». Ularning aylanish tezligi yerning 0’z o’qi ayl-
anish tezligi bilan bir xilligi sababli ular yerga nisbatan «ha-
rakatsiz». Ular quyosh batareyalariga ega. Ular ma’lumotni
bir antennadan qabul gilib boshqasiga uzatishga, shuningdek
ham ragamli ham analogli signallarni uzatishga qodir.

1. DBeranos b. u jip. TexHosorust nporeccoB GopMUpoOBaHHsT HHPOPMAIIHOHHO - KOMMYHHKAIIHOHHOTO puHKa. — T: TIDY,

2000.

2. Ouandep B.T., Onndep H. A. Komnbiotephbie cet. [TpHHIMIBI, TEXHOJIOTHH, TPOTOKOJBI. 4-¢ u3. Yuebuuk. — CI16.

[Turep. 2010 1.

3. M. MawmanasumoB. «AcTpoHomus». AKaieMHK JiHllel Ba KacO-XyHap KoJuiexkaapu yuyH aapceank — Tauikent, 2012.
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Software testing as integral part of software quality
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I. Introduction

sers of any modern software system most probably expect

their software system to perform effectively, be usable
and function reliably. Users define a list of requirements for a
software system before its development process starts. These
requirements have to be assessed by software developers
throughout their development process. Software developers
then select a software development process model like spiral,
waterfall and v-models for developing that software system.

Like all real-world, man-made products, software systems
also must be tested in order to meet user requirements and
to ensure the quality of a software system. A software system
without a good quality cannot live long or see the light of a day.
The main reason for bad or low quality of a software system
is software errors.

Software errors are usually syntactic, semantics errors,
software bugs, faults or failures in a software system. A
software error is a semantic or syntactic incorrect part of
a programming operator or an operand. A software bug is
a technical error in a software system. A software fault is a
functional error or wrong part of software system. A software
Jailure is afailed part of a software system which does not work
or give a result as user expects.

Software testing is a process of testing and verifying the
developed or planned software system if it meets and satisfies
user requirements. This paper focuses on the topic of software
testing which is the main and integral part of all software
development process models. By using the principles and
activities of software testing in the software development
process, developers aim at making their software more
reliable by increasing functional correctness and stability of
the software system.

Considering all aforementioned discussions, this talk aims
at providing a complete survey on the topic of software testing.
The topics covered in this work might for example be used as
a structure for a lecture on software testing.

In the following, the main goals of the problem area are
motivated in Section II. In Section III, definitions of the most
important parts of software testing are portrayed. Section IV
gives some ideas how to evaluate software testing in the field
of software quality assurance. This paper ends up in Section
V by drawing some conclusions and outline for future work.

II. Motivation

Software systems have long been used everywhere in
our daily life and society. They have to satisfy the quality
requirements. Particularly, software systems must have

high quality in critical fields such as monetary transaction
industries — banking and financial systems, human life-
related areas, aviation, military, security and other areas.
Running a software system with bad quality in such critical
infrastructures might cost human life or a large amount of
financial damage. For example, a small error in a software
for banking and financial system might result in a huge
amount of financial loss by hacker attacks during the financial
transactions.

During the process of software development, software
developers might make mistakes in the source code of a
software system which cause very serious problems later.
Therefore, software testing is necessary and main aspect in
ensuring the quality of a software system and avoid possible
errors, bugs, faults and failures in a software systems. Some
of those mistakes are unimportant, but some of them are very
expensive and dangerous. Since software systems are running
in all the fields of society such as bank, finance, administration,
military, communal system and daily life, all the aspect of a
software system and every single piece of source code must
be tested and verified before things go wrong and costs human
life, catastrophe, financial loss or others.

[f a software system is not tested, no one can guarantee
the full functionality, reliability and security of that software
and if it satisfies all the requirements of users. A non-tested
software system can even bring a lot of stress, financial
loss and ineffectiveness to its users performing very low
quality.

Of course, software quality can be increased by test
coverage. In order to develop software systems with good
quality, software developers should have a lot of experience
and knowledge on software testing. Also, a developed software
system requires a certain level of knowledge of software
stakeholders. Because, a user has to be capable of verifying
the percentage of test coverage of his software which ensures
reliability of that product and the software was developed and
functions as intended.

III. Software Testing

3.1 Objectives of software testing

Test cases written on implementation level aim at making
sure that the implementation of a system fulfills a certain
level of software quality and stability. But, there are more
aspects and objectives to software testing that aim at making
a system tested and covered from top to bottom including the
part that is actually used by users. These testing objectives are
described in this section.
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A. Correctness

One of the main purposes of software testing is checking
whether a system behaves correctly in the meaning of not
producing wrong results or behaving unexpectedly. To this
end, software systems are the subject to be tested on different
levels. The correctness tests are applied to the system more on
implementation level, e. g. a system cannot simply be checked
for correctness in terms of the following objectives.

B. User Interface

The process of testing user interfaces (UI) of software

systems is a very nontechnical step in the testing process.

The automated or tool-supported for testing a Ul is not
appropriate. Hence, a tester is supposed to look at the
following aspects:

— Standardization and Guidelines: Depending on the
use case of the system or the operation system it will be
used on, there may exist standards on how end users
expect the Ul to be layouted and designed.

— [Intuitive: Uls should be intuitive for the end user which

may also be covered by guidelines and standardization.

— Consistency: Uls should be consistent throughout the
system so that the Ul never behaves differently than the
user would expect from a previous action.

C. Usability

Another approach for testing a user interface is to create
usability tests. In contrast to the Ul testing process, usability
testing uses studies of the behavior, expectations and feedback
of real users of the software system. This process can be
aligned to the general testing process. Test cases have to
be derived, e. g. a specific use case of the system should be

executed by surveyed users and the results will be reported.

Users have to be selected for the survey and their results
have to be evaluated. The results can be used to improve the
usability of the software and the next iteration of usability
testing can begin.

D. Performance

Non-functional requirements for a software might
often include performance requirements such as response
times. Performance Testing aims at testing whether such
requirements are fulfilled. Performance tests might however
not always be accurate enough, due to their nature of being
executed in a test environment, so that a general fulfillment
of a performance requirement can be guaranteed in all
environments.

3.2 Software testing management

Test management comprises not only classical methods
of project and risk management but also knowledge about
suitable test methods. Test management helps to select and
implement appropriate measures to ensure that a defined
basic product quality will be achieved. So the test management
includes a test process for better structure.

A. Test Process

A detailed test procedure is necessary to integrate testing
into the development process. The software testing consists
of seven steps, which are described below.

— Organization for Testing: In this step the test scope
should be defined. It means the performed testing type
should be determined. The organization of the test
team occurs in this stage, too. In this step it is also
important to assess the development plan and status.
This helps to build the test plan.

— Developing the Test Plan: ldentification of the
test risks and writing the test plan belongs to the
development of a test plan. It is important to follow
the same pattern as any software planning process.
The structure is the same, but this plan focuses on the
degree of the tester perceived risks.

— Verification Testing: During this step the testers have
to determine that the requirements are accurate and
complete, and that they are not in conflict to each other.
The second important point here is to concern that the
software design will achieve the objectives of the project
as well as it will be effective and efficient. The software
constructions have to be tested here, too.

— Validation Testing: At this step the validation testing
should be performed. This involves the testing of code
in a dynamic state. The results of these tests should be
recorded.

— Analyzing and Reporting Test Results: Analyzing and
reporting of test results belongs to the fifth step of test
planning. The objectives of this step are to determine
what the team has learned from testing and to inform
appropriate individuals.

— Acceptance and Operational Testing: In this step one
should perform acceptance, software installation and
software changes testing.

— Post-Implementation Analysis: The objective of this
step is to determine whether testing was performed
effectively and what changes could be made, if not.

3.3 Classification of tests

Test levels are a group of test activities that are

organized and managed together. A test level is linked to
the responsibilities in a project. Examples of test levels
are component tests, integration tests, system tests and
acceptance tests.

Testing techniques are procedures to derive and/or select

test cases, i.e Black Box tests and White Box tests.

Test objectives are a group of test activities aimed at testing

a component or system focused on a specific test objective, i.
e. functional test, usability test, regression test, etc. A test
type may take place on one or more test levels or test phases.

A. Unit Testing

A level of the software testing process where units,

components, functions or methods are tested to see if they
perform as designed. In unit testing programmers test various
program units, such as classes, procedures or functions until
they satisfy a set of precise requirements.

B. Integration Testing

Testing performed to expose defects in the interfaces and in

the interactions between integrated components or systems.
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[t is performed directly after the unit testing and it is done
with the collaboration of software developers and integration
test engineers.

C. System Testing

The process of testing an integrated system is to verify that
it meets specified requirements.

D. Acceptance Testing

Acceptance testing is a formal testing process with
respect to user needs, requirements, and business processes
conducted to determine whether or not a system satisfies the
acceptance criteria and to enable the user, customers or other
authorized entity to determine whether to accept the system.

3.4 Testing teams

The test activities need to be managed by people with a
good understanding of the testing techniques and processes.
The feedback derived from analyses of measurement data
needs to be used to help with various management decisions,
such as a product release, and to help quality improvement.
Test managers are involved in these activities. Testers and
testing teams can be organized into various different structures,
but basically following either a horizontal or a vertical model:

Avertical model would organize around a product, where
dedicated people perform one or more testing tasks for the
product. For example, one or more teams can perform all the
different types of testing for the product, from unit testing up
to acceptance testing.

A horizontal model is used in some large organizations
so that a testing team only performs one kind of testing for
many different products within the organization. For example,
different products may share the same system testing team.

3.5 Test automation

We conduct test automation with intent to automate
some manual objectives by using the suitable software tools.
The need of test automation is strong, because fully manual
testing from beginning to end can facilitate boredom and
human-errors. On the other hand, long standing theoretical
results tell us that fully automated testing is impossible. The
goal of using test automation to save people of tedious and
repetitive tasks and to improve overall testing productivity is
to first examine what is possible, feasible, and economical, and
then to set the right expectations and aims. Various issues
related to test automation include:

— specific needs and potential for automation;

— selection of existing tools, il available;

— possibility and cost of constructing specific test

automation tools;

— availability of user training for these tools and time/

effort needed;

— overall cost, including costs for tool acquisition,

support, training, and usage;

— impact on resource, schedule and project management.

3.6 Tools

One important tool for software testing, especially in
the domain of unit, integration and acceptance tests, are
Jrameworks used to test a software system on different levels

of implementation. JUnit is one of the available unit-testing
frameworks for the Java Programming Language. It allows the
repeated execution of Java-written test cases against a Java-
written software system or parts of it. It can also be used for
integration tests. Other frameworks are specifically designed
for acceptance testing, e. g. Concordion or Selenium. With
such frameworks at hand, developers and testers are able to
repeatedly test software systems in short intervals.

IV. Software Testing for Software Quality

As long as software testing is a key foundation in ensuring
the quality of a developed software system, it needs to be
investigated in software quality assurance both software
producers and software customers. Usually, both software
development companies and their customers do not pay
much attention to the internal test coverage of their software
system’s source code, only consider limited part of user
interface and functionality of their software. In fact, if there
is a generic tool which investigated test coverage and elicit
detailed knowledge about software systems quality based on
that test coverage, it would be quick essential for both software
developers and software customers. Such generic quality
control framework would also quite useful for patent offices to
test and verify produced software systems and grant software
developers to software license and authority. The authors
of this paper consider to build a generic tool/framework for
monitoring the quality of software systems based on their
test coverage and classify the advantages of such framework
as follows:

— For software developers/companies: Soitware
developers or companies usually use software development,
project management and continues integration system for
developing their software products. But, they usually do not
pay much attention to the test coverage rating and inner
quality of their source code, especially young developers in the
developing countries. A generic software quality monitoring
system will help them to develop software systems with high
quality by testing so that they can constantly keep an eye and
monitor their software system.

— For software customers: A generic software quality
monitoring system is very important for software customers and
stakeholders. Because, software customers and stakeholders
are not usually expert or do not have enough knowledge on
programming, technology and software development and
they always intend to know what they are paying for and see
how high the quality of their software system they are buying.
In such situations, they can easily use the generic software
quality monitoring system in order to verify and check the
quality of software system they are buying in the software
market.

— For software patent offices: In every country in the
world, there are patent office which train with granting
software developers to have license and authority over the
software systems they developed. In this case, the patent
offices are usually in difficulty with identifying and recognizing
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the quality rating and test coverage percentage of software
systems. In such situations, they feel a need for a generic
software quality monitoring system to know all aspects of
a software system so that they simply can push a software
system into the quality monitoring system and review the
quality aspects in a dashboard.

V. Conclusion

Software testing is a very important and integral part of
the programming process. Various tests have to be conducted
for every created program. This helps to improve the quality

of any software system in general that play a critical role.

Software testing ensures that the completed software shows
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Klasterizatsiya masalalarini yechishda optimal algoritmni tanlash
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Bu magqolada biz ma’lumotlarni intelektual taxlilida asosiy masalalardan biri bo’lgan klasterizatsiya masalasi va
uni yechishda Weka APldan foydalanish haqgida so’z yuritamiz.

irish. Hozirgi kunda axborot kommunikatsion
Ktexnologiyalaming tez su’ratlarda rivojlanishi axborot
tizimlarining ko’payishi va axborot xajmini keskin tarzda oshib
borishiga sabab bo’ldi. Natijada, axborotlarni avtomatik tarzda
tahlil qilib, katta hajmdagi axborotni ichindan bilimni aniglash,
ko’rsatkichlarning bir biri bilan bog’ligligi, bashoratlash va

xulosalar chiqarish kabi masalalar dolzarb mavzuga aylanib
bormoqda. Ma’lumotlarni intelektual tahlilining obyekti aynan
shunday masalalarni yechishga yo’naltirilgan bo’lib, 0’z ichiga
Sinflarga ajratish (classsification), Klasterizatsiya (Clustering),
Assosiativ qoidalarni izlash (Searing association rule) va
Bashoratlash (Forecasting) kabi masalalarni gamrab oladi.
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I. Klasterizatsiya. Klasterizatsiya-bu berilgan obyektlar
toplamini xususiyatlari bo’yicha bir-biriga yaqin guruhlarga
ajratishdir. Bunda bir biriga o’xshash obyektlar bir guruhga
yig’ilishi va bu guruhlar iloji boricha bir biriga o’xshamasligi

kerak. Bu guruhlar klasterlar deb ham yuritiladi. Misol uchun,
quidagi rasmda berilgan obyektlar to’plamini 4 ta klasterga
ajratish mumkin.

1-rasm. Obyektlar va ularni klasterlarga ajratilishi.

Bugungi kunda klasterizatsiya masalasini yechish
uchun ko’plab uslublar va ular asosida birnechta algoritmlar
ishlab chiqgilgan. Lekin bu algoritmlarni hech biri optimal
hisoblanmaydi. Ba’zi algoritmlar bir xil masalalarda to’g’ri
klasterlarga ajratsa, shu algoritm boshqa masala uchun to’g’ri
yechim qgabul gila olmasligi mumkin. Mavjud algoritmlarni
ishlash uslubiga gqarab quidagi sinflarga ajratish mumkin:

— Exclusive

— Ketma-ketlikka asoslangan (Overlapping)

— Daraxtsimon (Hierarchical )

— Extimollik bo’yicha (Probabilistic)

Eksklusiv klasterlash algoritmlariga misol gilib k-means
algoritmini, ketma-ketlikka asoslangan fuzzy c-means, ierarxik
uchun CobWeb, extimollik bo’yicha qidiruvchi algorimlarga
esa misol qilib EM algoritmini aytishimiz mumkin.

II. Masalaning qo'yilishi. Bizga katta hajmdagi obyektlar
to’plami berilgan bo’lsin. Shu obyektlarni klasterizatsiya gilish
uchun qaysi bir klasterizatsiya algoritmni mavjud obyektlar
to’plami uchun optimal ekanligini aniglash masalasi qo’yilgan
bo’lsin.

III. Weka API. Yuqorida takidlangab o’tkanimizdek hech
qaysi klasterizatsiya algoritmi istalgan obyektlar to’plami
uchun eng optimal bo’la olmaydi. Shu sababli biz katta
obyektlar to’plamiz ixtiyoriy tanlangan gismini ajratib olgan
xolda ular ustida birnechta eng ko’p qo’llaniladigan algoritmlar
bilan tajriba o’tkazib ularni solishtrib ko’rishimiz kerak. Buni
oson hal qilish uchun Weka API (Application Programming
Interface) dan foydalanish ish jarayonini osonlashtiradi.

Weka API Yangi Zerlandiyaning Waikato Universiteti
tomonidan Ma’lumotlarni intellectual taxlili masalalarini
yechish uchun ishlab chiqilgan bo’lib, sinflarga ajratish,
klasterizatsiya, bashoratlash, assotativ qoidalarni qurish
va vizualizatsiya masalalarini yechish uchun bir nechta
algotirmlarni o’z ichiga oladi. Weka API Java dasturlash

tilida yaratilgan. Bu maqolada, algoritmlarni ishlash vaqti,
egallaydigan hotira hajmi kabi ko’rsatkichlarini hisoblash
magqsadida, undan qo’shimcha kutubxona sifatida
foydalanamiz. Wekada klasterizatsiya masalalarini yechish
uchun weka.clusterers paketi mavjud. Bu paket 0’z ichiga
quidagi klasterizatsiya algoritmlarini oladi:

e CLOPE e FarthestFirst
¢ Cobweb e OPTICS

e DBSCAN e SimpleKMeans
°EM e XMeans

1-jadval. Weka APIdagi klasterizatsiya algoritmlari

Mazkur maqolada yuqorida keltirilgan algoritmlardan eng
ko’p ishlatiladiganlari: k-means, CobWeb, EM va DBScan
algoritmlarini ko’rib o’tamiz.

IV. Klasterizatsiya algoritmlari.

4.1. K-Means. Ma’lumotlarni intelektual tahlilida
k-means klasterizatsiya algoritmi eng sodda, eng tushunarli
va eng ko’p ishlatiladigan algoritmlardan biri xisoblanadi.
K-means algoritmi berilgan n ta obyektdan iborat toplamni
bir biriga o’xshash obyektlardan iborat k ta guruhga ajratadi.
Bu algoritm uchun k-guruhlar soni aniq belgilangan bo’lishi
kerak. Algoritmning asosiy g’oyasi k ta markazni ushlab olish
va obyektlarni shu markazlar atrofiga yig’ib chigishdan iborat.
Bunda obyektlar k ta markazdan qaysi biriga yaqin bo’lsa
shu guruhga qo’shib olinadi. K-means algoritmida obyektlar
orasidagi masofalarni hisoblash uchun Evklid masofasi,
Manhetton masofasi kabilar ishlatiladi. Algoritmni asosiy
abzalligi uni ishlash tezligida, k-means boshqa olgaritmlarga
garaganda tezroq ishlaydi. Lekin unga guruh (klaster) lar
sonini oldindan ko’rsatish kerak. Bu k-means algoritmini eng
katta kamchiligi hisoblanadi.
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3.2. EM (Expectation Maximization). EM algoritmi ham
k-means algoritmi kabi iterativ usulda klasterlarga ajratishga
mo’ljallangan. K-means yaxshi natija ko’rsatadigan barcha
to’plamalar uchun EM ham yaxshi natija ko’rsata oladi. Bu
algoritm statik ma’lumotlar bazasi uchun mo’ljallangan. EM
obyektlarni bir biriga o’xshashligini masofa bo’yicha emas,
extimollik orqali hisoblaydi, va bu bazi holatlarda yaxshi natija
berishi mumkin. Chiziqli bo’lmagan xolatlarda k-means
guruhlarga ajratishda xatolikka yo’l qo’yadi, EM esa bu
holatlarda ancha yaxshi natija beradi. EM real ma’lumotlar
uchun boshqa algoritmlarga qaraganda yaxshi natija
ko’rsatadi. Kamchiligi bir biriga yaqin joylashgan obyektlarni
klasterlashda ko’pincha xatolikka yo’l qo’yadi, ishlash tezligi
boshqa algoritmlarga nisbatan sekinroq.

3.3. CobWeb. CobWeb algoritmi 1980 yilda yaratilgan.
Bu algoritm ierarxik klasterlash algoritmlari qatoriga kiradi.
Klassifikatsiya daraxti asosiga qurilgan. Berilgan obyektlarni
extimollik bo’yicha qaysi sinfga tegishli ekanligini aniqlab,
daraxtga barg sifatida qo’shib qo’yadi. Algoritm k-means,
EM algoritmlarida uchramaydigan ko’plab imkoniyatlarga
ega. Masalan CobWeb algoritmi dinamik ma’lumotlarni
klasterlashda ham ishlatiladi. Yangi obyektni kiritish va uni

qaysi sinfga tegishli ekanligini aniglash uchun update funksiyasi
ishlatiladi, va bu amal log (n) vaqtda bajariladi. Klasterlar sonini
avtomatik tarzda aniqlaydi. Bundan tashqari so’ngi qo’shilgan
obyektlarni o’chirib tashlash ham mumkin. Bir so’z bilan
aytganda online tarzda klasterlash uchun CobWeb algoritmi
juda samarali. Lekin bu algoritm k-means kabi barcha xolatlar
uchun yaxshi yechim topa olmaydi, ko’pincha klasterlarga
ajratishda xatoliklarga yo’q qo’yadi. Ma’lumotlarni berilish
taribi, klasterlash natijasiga tasir ko’rsatadi.

3.4. DBScan. DBScan algoritmi Martin Ester, Hans-
Peter, Jorge Sander va Xiaowei Xu tomonidan 1996 yilda
yaratilgan. Bu algoritm zichlikka asoslangan. Klasterlar soni
o’zi aniglab oladi. Obyektlarni berilish tartibini axamiyati yo’q,
har ganday tartibda berilganda ham bir xil natija chiqaradi. Bu
algoritm bugungi kundagi eng optimal algoritmlardan biri
xisoblanadi. Bu algoritmni asosiga OPTICS algoritmi ham
qurilgan. Tezkor, klasterlash uchun k-means kabi samarali
algoritm. Kamchiligi sifatida bu algoritmni masofani topish
bo’yicha ishlashida deb aytish mumkin. Chunki bazi holatlarda
masofani Evklid masofasi bo’yicha olgan foydali bo’lsa, bazan
Manhetton va shunga o’xshagan masofa formulalari yaxshi
samara beradi.

1. K-Means 2. EM 3. CobWeb 4. DBScan
Klasterlar: Klasterlar: Klasterlar: Klasterlar:
.. 0. 50 (33%) 0. 52 (35%) 1. 50 (33%) 0. 50 (33%)
Natija:
1. 50 (33%) 1. 50 (33%) 2.50 (33%) 1. 50 (33%)
2. 50 (33%) 2. 48 (32%) 3.50 (33%) 2. 50 (33%)
O’rtacha vaqt: 188,8 ms 372,6 ms 197,6 ms 349,2 ms
O’rtacha xotira: 3825 kb 6078 kb 4214 kb 5125 kb

2-jadval. Tajriba natijalari

V. Tajriba natijalari. Algoritmlar bilan tajriba o’tirish
va natijalarni taxlil qilish uchun eng ko’p ishlatiladigan Iris
nomli obyektlar to’plamini olamiz. Bu to’plam iris oilasiga
mansub bo’lgan o’simliklar toplamidan iborat bo’lgan to’plam
hisoblanadi. Unda jami 3 ta (Iris Setosa,

[ris Versicolour, Iris Virginica) tipdagi gullarning
parametrlari berilgan. Jami attributlar soni 5 ta, ularning
oxirgisi sinf atributi. Bu yerda jami 150 ta obyekt keltirilgan

[
Vaqt,gg,yicha

o OCHOBHO
QOCHOBHOIA " u
OCHOBHOM

OCHOBHOM
OCHOBHO

]

OcHoBHOMOCHOBHOWOCHOBHOMOCHOBHOM
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OCcHOBHOM

(OCHOBHOM

7}
OCHOBHOM
OCHOBHOM
OCHOBHOM

OCHOBHOW

bo’lib ularning 50 tasi Iris Setosa, 50 tasi Iris Versicolour va
qolgan 50 tasi Iris Virginica turiga mansub.

Yuqorida sanab o’tilgan algoritmlar o’zi ichida tasodifiy
giymatlardan foydalanadi shuning uchun ularning aynan bir
xil obyektlar to’plamini klasterlarga ajratish uchun ketadigan
vaqti va hotirasi xar xil bo’lishi mumkin. Shu sababda ularni
ishlash vaqtini va xotira hajmini o’rtacha giymatlarini olamiz.
Quidagi jadvalda olingan natijalar aks etgan:

Xotira bo'yicha
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1-rasm. Algoritmlarning ishlash vaqti va xotira hajmlari
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V. Xulosa. Iris obyektlar to’plamidan olingan natijalar
shuni ko’rsatadiki, vaqt va xotira bo’yicha eng yaxshi
algoritm bu k-means. EM algoritmi klasterlarga ajratishda
biroz xatolikka yo’l qo’ygan. DBScan va CobWeb algoritmlari

Foydalanilgan adabiyotlar

klasterlarga to’g’ri ajratgan, k-meansga qaraganda ko’p
vaqt va xotira ishlatgan bo’lsada, undagi klasterlar sonini
avtomatik aniqlagani uchun bu algoritmlarni ham optimal deb
hisoblashimiz mumdkin.

1. http://home.deib.polimi.it/matteucc/Clustering/tutorial _html/

Tawkunotnapaa axéopot xaBhcusnurura 6ynaguraH xaeg-xarap
6axonaw ycynu xakuaa

XanmypatoB OMOH YTeMypaToBUY, CTapliuilt npenofaBaTesb;
Taxwues [lnunwop, MmarucTpaHT;

CyntaHoB Wynpaw YtemypaToBuy, CTyLeHT
TowKeHT ax60POT TEXHONOTUANAPU YHUBEPCUTETU YpraHy dunuanu. YbekuctaH
TalKeHTCKNI yHUBEPCUTET MHDOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

Axbopom xasgcusueuea 6jraduean xasgp-xamapaapru 6axoraul saapaéri macuugu xanoa ukmucooutl xasghrapuu
baxoraul ycyruru Kgarau épdamuda axbopom xasgcusiueuea xasphAapHi COHAU OAX0NAUL YCYAU KeAMUPULLAH.
Kaaum ciznap: xasgrapru 6axoraut, axoopom xasgpcusaueu, xasphrapHi cCOHAU OAX0AALL.

[Ipusodumca onucarnue npoyecca OYyeHKU PUCKO8 UHGOPMAYLOHHOL 6e30nacHocmu, a maKice paccmampusaemcs
CNOCOO HUCAEHHOLU OYEeHKU PUCKO8 UHPOPMAYUOHHOL Oe30NACHOCTU ¢ NPUMEHEHIEM MemOJ08 OUEeHKU PUCKOS 9KOHO-

Mmuveckoil 6esonacHocmu.

Karouesote crosa: OYeHKa puckKoes, LLHd)OpMClL{LLOHHClﬂ 6e30NACHOCMY, YULCACHHAS OYeHKa pUcKos.

The description of the process of assessing information security risks, as well as, a method of numerical evaluation
of information security risks with the use of risk assessment methods of economic security.
Key words: risk assessment, information security, a numerical risk assessment.

Kupuu

OpXOHAJIAPHUHT TAIKWJIWH XUMOSI CTPYKTypacHiaH tanad
KKH.HyB‘{I/I acocuil axbopoTriap OKUMHHH, acocuil MmaHOaa-
Japhu, Maxduit ax6opoTapHu cakJalurat xKouaapHu 6e-
ruJal MyMKUH. XUMOsT KUJIMHAETTaH aKTHB TaHHAPXH OLLIMO
KeTMaC/JMTHHU 3bTHOOPTa 0JIFaH X0J1/1a, KKMMaTJIH ax6opoTtiap
YUYH ILIYHAAH XMMOST MaXKMyacH KUJIULI KepPaKKH, YHUHT HapXH
ax60pOoT TaHHAPXUAAH OILIMOKETMACHH.

Xumost Tanad KUIa&TraH akTHBJIAPHH TYFPH Oaxodialll yuyH
TaLIKUJIOT aX60pOT TU3UMMJIA ayJIUT YTKA3ulll Ba Maxduii ax6o-
pOTJIapHUHT Oapua OKUMUHU Oesruiall kepak. byHnnan kefin
TaxIUTIap MOJIE/IMHU TY3HII Ba OI0/LKETIaH camapaJu doia-
JIaHTaH XMMOSs BOCUTANIapUHK aHHKJIALll 3apyp.

Tamkua0THUHT aX60pOT OKUMHU TaXJUJIU XyJocacura
Kypa axO0poT aJMalIMHHUII THITHK KapaéHu yuyH axooporT-
JIAPHU XUMOSIIALIHUHT THITHK MaXKMyacHHH KyJjall ax6opot
xaBeuasurura 6ysajuran XxaBpiapHUHT KaTTa KUICMUHK 6ap-
Tapad KUIMIMra UMKoH 6epaau, ax60poT XMMost BocUTaJa-
PHHH OKHJIOHA CO3J1all 3Ca UXTHEPUH TALIKUJIOTHHHT ax00-
potaaphu iyKothian 99 % xumostnu 6epaan. AMMo ax60poT
XHUMOs1 BOCHTAJIapHHH KYJIJIaHUIL caMapafiopJurMHu Gaxoqiall

3apyp.

Amanuétna ax60poT XaBPCH3IUTHHNA TABMUHJIALIHAHT aJl0-
XHJ1a e4MMJIapHHH KYJ1J1aLLl LIYHH KYpcaTaidky, XaMMa BakT XaM
XUMOsI TH3UMH eTapJ/InJIH Ba camapaJsiu 1e6 xucobarania (oii-
JlallaHyBUMHUHT HYKTaW Hazapu 9bTUOOpra oJiMHaBepMaiy.
Typau Xxumosi BocUTasapuHu Kyaaaiiaa ax00poTiapHu pyx-
caTCcu3 UMKHO KeTHIIMAH Kesaaurat 3apap 6uaan ax6opot
XUMOs1 pecypc/lapHHH TabMHHJIALL yUyH KeTajurat xapazkat/ap
Oananc Gepuiuu kepak [ 1].

Xapaapuu 6axoJail ycyaJapuHi TaHJaIIHUHT MyXUM
KUXatjaapuaan OUpH LWyHIaKW, OyHIa OJIMHIAH HATHXKa-
JapHu axO0pOTJIapHU XUMOST TUSUMJIApUra KyJjaraHaa cama-
pajop Oy/IHIIN Kepak. AHHK KHPHILI MabJyMOTJIapHHH Tas1a0
KWJIyBYM BA YHKHUII MabJIyMOTJIApU OUp KHAMATIH Oy/aMaras
KUIHMH ycy/apiat oiasanuil caMmapasai XuMost sipatMac-
JIUTH MyMKHH.

Risk Watch (AKILI), CRAMM (Bytok6puranusi), COBRA
(Byrok6puranust), «Apaulapa» (Poccust), TPUD (Poccus),
KOHIOP+ (Poccust) kabu pactypuii TabMUHOTIAp aBTOMAT-
JIALITHPUIITaH TH3UMJIaPHUHT aX60POT XaB(CH3MUTHHH XKOPUH
X0JIaTH Kail fapaxajia sKaHJUruHu H6axoJarira, QyHKIHOHA
KOPIOPaTHB TaPMOK TYPFYHJIMTHHH OLLIMPHLI HYJIMIATH TTOTEH-
uyaJsId HYKOTHLIIAPHH KAaMaUTHPHLITa, XaB(CU3JIUK CHécaTH
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Ba KOHUEMUMSICHHN UILJIa0 YHKHLITA, IIyHHHIIEK 3aud »KOFi -
Jiap/laH Ba TaxAUTIapAaH XMMOsl PEXKACHHH TAKAUM KHJIHLL HM-
KOHWUHHU Oepanu [2, 3].

IbTH6Op KapaTull Kepakku, OYTYHTH KyHJAa TapMOK
CTPYKTypacu TypJiH-TyMaH Ba Mypakka® aBTOMaTJlallTH -
pHJITaH TH3UMJIAp MaBxkyl, OyJiapra xapdJaapHu 6axoJari-
HUHT aHMK GUp YCYJHHH KyJJall MyMKHH 3Mac, aHuK
KOHMKAPJIH OaxoJialil HATHXKACHHH OJIMIL YUYH MaBXKYJL yCyJi-

‘ Xapakar

Kyranaérran xapasart
MHKJI0PH

Jlapu acocuia xaBdJapHu 6axoJallira MaxKMmyaBuil énaa-
LIYBHH KyJl1all Kepak.

XuMos1 BocuTa/lapura KeTaurat xapaxkat Gusial MaxcyJ1oT
(Xu3Mat) TaHHApXH YpTacuaark 6aJaHcHy cak/alIarat Xoua,
3apyp Ba e€TapJii XMMOsl 1apa*KacHHU TabMHHJIALL TALLIKHIOT
YUyH 3apypJiUruHu stuéopra o6 ax60poT XaB(MCHIMUTHHH
TaxAUTIAPHHH TAXJIUJ KUJIYBUM SIHTM aBTOMATJIALLITHPUIITAH
TH3UM SIPATHLLIHHU pPexKalalllTHPHULL Kepak (1-pacm).

Xuamon
BOCHTAJTAPHTA
KeTaJHraf
xXapa:kaTt

Xy:myMmaapaan
KYTHIAETTaH HVKOTHII

NHMOANAHTAHNHE JapakacH

OnTHMan napaka

-

100%

1-pacM. «XMMosra xapaxar — KyTUNAETraH YKOTMLIY» Nap YXTacuparv uaeannaluTupunraH rpauk

AXGOPOT XUMOSI THBUMHHH TaJ0MK KHJITaHIaH KEHHH TH-
3UMJIa IOUMUI MOJIepHU3aLIUs YTKA3UO TypUlll Kepak, KaUCHKU
TAUIKUJIOT COXACHAArd UXTHEPUI KUUUK YJIUOB axb0poT
XaB(MCUBIUTH TAXUIK OV MyMKHH Ba XUMOS1 yuyH OOILIKa
XMMOS1 BOCUTAapu TYMJaaMu Kepak Oysiniin MyMKuH. By ma-
caJlaH{ amaJira OLIMPHLI YUyH HILJIaéTraH TH3UMJIAH XaM (hoH -
JlanaHuIl MyMKHH.

Acocuil Kuem

Kuunk Ba ypra Gusec kopxonanapuuunr (KYB) ax6opor
XaB(CU3IUTUTra XaBdapHu 6axX0JIalLIHUHT YMYMHUH anrOpUTMH
2-pacmza KeNTHPUJITaH.

XaBcpapuu 6axosal NporLeaypacH, KOMIIeKe EHaallyB
KaOU KOPXOHAHUHT paxOap XoauMJapH, OyJIMMJIapy Ba XU3Mar-
YHJIAPHHUHT XaMKOPJIHTHIAa aMasira OLUMPUJIaJIH.

* Aatueiap MAeHTH(GUKAINICH

o

* KOHYHYIIIUK Tamadmapura HOMYB

OUKINK XaTapnapHHA aHUKIaIl

» Taxamm MOAeIHHN HINad YHKHIIT

» XaraprmapHi MHKIOPHIT aHHKIAII

IPOLEaYPACcH

: 17[3711 KYIUWITaH Xarap JapakacuHU aHIKIIaIl

) <L 4

2-pacm. Ax6opot xaBhcusnurura xasnapHu 6axonaws anropuTMu
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1-6ockuu. Axtusiap naentudukanusicd. by 6ockuuia sKe-
nepriap Qoinasanuiaérran MaH6aasapHu HOMOEH KUJIHUILL
Makcanuaa xap 6up 6y/1MM Xu3MaTuuIapy OuslaH MyJ10KaT 0JIHO
6opamunap. AXGOPOT TEXHONOTHSIAPUHUHT aKTHB TH3UMJIAPH
YMYMHH TH3UMHUHT KUCMJIAPH €KW KOMTIOHEHTaJIapu XUcobJ1a-
Ham. MnenTndukanusiaa uyHn y6THOOPra oML KepaKkKH, ax-
GOPOT TEXHOJIOTTSIAPUHUHT IOKOPH TH3UMJIAP Y3Ura (hakaTruHa
KypuJiMa BOCHTaNlapUHU OUPUKTUPUOTHHA KOJIMAaCAaH, OalKu
JIACTYpUi TAbMUHOTIAPHU XaM Y3 nuura oJiany. MHpopmatmon
aKTHBJIApHHU TacHUIaIIIa GUHAP MyJI0Xa3asiap Xam IOpUTHIIAIH.
AKTHBJIAPHUHT KyHHIATH TypJIapi MaBzKy/L OYIHIIH MyMKHH:

1. Ax6opot/mMabaymoT (Macasan, TyJ0BIap EKM Maxcy-
JIOTJIAp XaKUard MabJyMOT/IaPHHU CAKJIOBUH haki);

2. Kypuama Bocutanapu (MacaJian, KOMITbIOTED, MPUHTEP);

3. AMasuii jactypJ/iapHu Y3 Huura oJyBuH AACTypHil Tab-
MHHOTJIAp (MacaJjat, MaTHHAAPHN KalTa UIIJIOBYH AacTypJap,
OUpop Makcaara KapaTuirat 1actypJap);

4. Anoxanu TabMHHJIOBUM KypuiMasiap (MacaJgat, TesedoH,
MHC Ba LIKLLIA ToJIAaH Kabesiap);

5. acrypuii-annapat Bocutasap (MacaJsaH, 3JeKTPOH ax-
60poTIapHH TalLlyBUHJIAP );

6. XyxoKaTnap;

7. KopxoHa maxcysotaapu,

8. Xusmarsap (macasan, ax60poT €ku XMco6-KUTOO
XHU3MaTJIapH);

9. Xusmar KypcaTuilia HILOHWIMIKK Ba Max(UilJInK (Ma-
caJiaH, TYJIOBJapPHH aMaJira OLLIMPHII XU3MATH );

10. Miina kepak/u mapouTiapHi TAbMHHJIOBUM 2KHX03J1ap;

11. TamkugoT XonuMH;

12. TauikuaoTHUHT HY(Yy3H.

2-60cKuu. AXGOPOT XaB(CU3JIUTH COXACHIATH KOHYHUHIIHK
Tasabaapura HoMyBOMHKIK XaBpapuHH aHuKall. AXGopoT
TU3UMJIApUra 3ra éKu UK aX00pOT TEXHOJOTHsIapH OUJIaH
GOFIMK Xap OUP TAlIKUIOT XYKYMaTHHHT 11y COXalark KOHyH-
Jlapura puost KUJIMLLIK Kepak. By tanabsapuu 6axapuamaciuk
dbyKapoJTHK, KHHOMI, GallKapyB, HHTH30MHIT Ba Y30€KHCTOH
pecnyOJIMKacH KOHYHUMJIMTHIA Ha3ap/a TyTu/ran Ooulka »Ka-
BoOTapJ/uKIapra oJiM0 KeJulu MyMKHH. KoHyHUM/IKHKra pros

Kuamacink xaphu KYB ax6opor xaBhcusurura ymymuii
xaB( xucobaHaau. AX60pOT XaBPCUIHTH coOXachaa KOHYH-
UWJIMK Tajabiapura HOMyBOMHUKJIK XaBapUHH aHUKJAL aJl-
TOPUTUMH XUMOSI TUBUMH TaJa0apHU KOHYHUMJIHK Tajabiapu
OuJIaH MyTOHOCHOJIMK XOJIATHHU aTPOdHUa TaXJIHJ KUJIHILIHH Y3
Huura oJaad. bapua tanabaapHn TaxJug KHIHIAA, arap 6a-
KapuJca «1», ake xoqua «0» Kuiimatu 6epuiiajii Ba Kyiuaaru
opmysia épramuia KOHYHUMJUK Tajiabiapira HOMyBO(HKJIHK
XaB(U aHUKTAHATH.

n
4,
— =17
Rn - 1 B
n
By epnaR, — xoHyHUWJIMK Tasiabjapura HOMyBOMPUKJIK

xaB(, n — KOHYHUHJIUK Tasiabiapu COHU, g; — [ uu Tasab Oa-
YKAPUIAHJIMTHHHE KAl KUJTyBUH UHIHKATOP.

3-6o0ckud. Taxaua mMopennuu uad yukuul. Ax6opot
XaB(CU3MUrura xapaapHu MakcUMaJs aHUKJall yayH Kop-
XOHa ax60pOT XaB(CU3JMHUIUTa TaXIHAIap MOAENHHH HIlL1a6
yuKMLL 3apyp. Taxauaiap Moie/IMHU KypHLLZA yaapHu 6axoJaLl
ycyau Takaug kuanHam. Hokynail Bagustiapaara XykKymuaap
IXTUMOJIJIMTHHHU aHHKJ1a1Ll Tax/AUJIap MOJIRJMHHI KypHLll OUslaH
LIyFUJIAHAJMIaH SCrepTap TOMOHHIAH amaJjira OLUMPUJIaJIH.
Yeya épramuzia ax60poT XaB(CU3JIUTHTa TaXAUAIapHUHT 10T
3apOJIMTH XaM aHUKJIaHaIH.

Taxaunnapuu 6axoJqail TyrajjaHraniad Keiud xap 6up
uieHTHQUKALMSANAHTaH aKTHBra EK1 aKTUBJIap Typyxura 6ysa-
érraH wieHTHDUKALMATaHTaH 10/13ap0 TaXIMIaPHUHT PYHXaTH
Ty3WJIaH, Taxaulapra 1ydop Oy/rannap xamaa TaxauiapHu
amaJjira OLMPHUJIHLI 3XTUMOJIH XaM aHukJaHaau. Joasapo
TaxAuIap pyHXaTHHU TY3ULI »KapaéHuia TaxauaiapHu J10J1-
3apOsalITHPULL YCayOUsITHHN TaBcudaalira épaam 6epyBUn
rpaciap Hazapusicuian hoiasaHuIaIu.

4-6ockuu. Ax6opoT xaBdcuaaurura GyJjaaurat Xas-
haapHu MHKJIOpHI OaxoJalll npolieaypacu. by 60ckuu xaB-
(pnapun 6axosail }KapaéHUHHHT aCOCHH GOCKHYIapHUIaH XHCO-
OsiaHann. Ax6opoT XxaBdcuaaurura 6ysiajanrad xaBgJaapHu
MUKIOPHH aHUKJALIHUHT KalaMMa-KaaaM ajJropuTMu 3-pa-
CMJIA KEJITHPUJITAH.

1-Kagam

* XycycHi MoIen OpKamH ax00poT XaB(CHINMHIHra Jo3ap0 TAXIHNAPHEE TAHMAI

2-Kamam

L

* TaX.I[H.IU'IapBHBI‘ AMANTa OUIHPHIHIN SXTHMOJUTHIHEE AHHKIAI

3-Kamam
* AKTHE OaXOCHHH AHHKJIAIIL

4-Kamam

* TeXHHK Ba TAIIKHIHE 3aHbIHKIapOas (QoHIanaHuIl HMKOEHATIADHHEH AHHKJIAII

N

Jd L

S-Kamam

N

* Xap()HHHET COHNIH KHIMATHHH XHCOOMIAIm

3-pacm. Ax6opoT xaBdcuznurura 6ynaguraH xasnapHu MUKAOpUi 6axonatl anropuTMu
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-kanam. Xycycuit Moaes opKaJu 1043ap0 TaxauaiapHu
TaHJall. Yoy Kalamaa KopxoHa akTHBJapu ax60poT xaBcus-
JIUTUra 10J13ap0 TaxAUJIaPHUHT PYHXaTH TaXIUAJIaAPHUHT XY -
CyCHH MOJIeJIMHU KyJJ/araH xoJjia mak/ajgantTupuaani. by
KaJlamjla KOpXOHa akTHBJIApH pyHxaTuIaH oianaHuIaim Ba
YJapHUHT Xap OUPH TaXAuIap MOJGTHUHUHT 1013ap6 TaxIHIH
OuJIaH COMUILTHPUJIAMH.

2-kanam. Taxauaiap Xy»KyMUHH 9XTUMOJIJIMTHHY aHUKJ/IALLL.
Burra akrupra 6up HeuTa TaxAUAJap TabCUP KYpCATHLLIH
MyMKHH. TaHnnanran akTuBra HucoHaTan Kamuaa OUT Taxau

amaJira OLLIMPUITULL SXTUMOJIIATUHU aHUKJALLL U, Y, Y3, e Yy —

TaxAMJIAPHUHT amaJjira OLUMPHIULL 3THMOJIIHKJIApH, 6y epla
1 TaxUIap COHU.

3-Kanam. AKTUB 6aXOCHHU aHUKJALL. AKTUB 6axoCH ax-
6OPOT aKTHUBUHUHT HAPXUJAH aHUKJAaHaIu. KynuHua akTHB-
JAPHUHT OAXOCHHU aHUK OeJrujall MyMKHH smac, 6y XoJ-
Jlapaa aKTHB 6axO0CHHH KOpXoHa (PaoJUSITHAATH YPHH OpKaJIH
[0,1] opanukia aHuK/1aLT TABCHST KUJTMHAJIH.

AKTHBJIApHH GaX0JAlIHUHT YHHBEpCaJ YeayOusiTH HyK, Oy
yeyJiia akTiBIap 6axocu KopxoHa pax6apusiTi Ba XaBJiapHu
Oaxosalll Oyin4a sKCIepTH EKH KCIepTIap TyPyXH XaMKop-
JIMTH/A aHUKJIaHaIH.

4-xanam. TexHuK Ba TalIKUIMH 3afindarkIapaan doina-
JIAaHULI UMKOHUSITHHH aHUKJall. Tallkuiuil 3afindumnkaapian
hoiiiasnaHuIL UMKOHHSITHHH ax00POT XUMOSICHTa KapaTH/ratn
TAUIKUJIWHE YopaJapuHU KYJANallHU TaxJug KUIUL OpKaJK
aHukjaHand. Taxauga BakTHAa, amaJra OlUpUJIran Tail-
KWJIMH Yopanapra «1» kuiimatu Gepusanu, 6oulKajgapura
«0» Kuitmatu 6epusany. «1» ra TeHr OyaraH KUiMaTJapHUHT
WHFMHIMCH XHcobaHad Ba blyinaard hopmysia acocuza Tati-
KWJIMH 32K KonOUIMEeHTH aHUblIaHAIH.

Ko :1_ Zj:lti ,
n

K, — rawkuiuii 3aiinduink, n — TalKUIKN Yopajap COHH,
{, — i 44 YOpAHUHT aMaJira OLUMPJTaHJMIHHI KAkl KHITyBUH
uieTudUKaTop.

Texuuk 3aitniukaap xam 1y Tap3sjia aHuKJIaHaIHd.

5-KanaM. XaB(hHHUHT MUKIOPUH KHAMATHHH XucoOmat. Ax-
THBra Kamujia 6UTTa Taxauz amaJjra olupurania XaBhaapHu
6axoJiall npoueaypacu 6Mp Heuta akTopaapHi OOFTHKJIN-
rura acocjanran Oysiaay — Kamujaa OuTTa poa3apo Taxaui-

Anabuéraap:

HUHT amaJira OlMLI SXTHMOJIJIMTH, aKTHB 6axocH Kos(pdu-
LEHTH, TalIKWJINWH 3aiudaukIapaan ¢hoianaHuil UMKOHUSITH
Ba TEXHUK 3aiinukaapaan GorfanaHuil HMKOHUSTH KO3(]-
(bULHEHTIAPUHUHT YpTa apUMETUTH XaMa KOHYHUHJIUK Ta-
Jnabnapura HOMyBO(HUK/INK XaB(hH.

MagxKyn 3ailpJIMKHUHT aHUK aKTUBra MyHocabGaTHHH XH-
co6ra oJirad xoJsia 6apya 10J13ap6 Taxauaiap pyixatuaaH ka-
MH/1a OUTTA TaXW/L aMaJjira OLIMPU/IraHia XaBhapHu aHUKJIaLl
Kyluaard hopmysia épramMmuia aMmajra OuIupysIajIu:

_ K,+K,
R = FTmRnCT 10090

By epna R — raxuuiHu amasira olnpuill XaBUHUHT COHJIN
Karranury; P, — Gapua noJj3ap6 Taxauaiap pyixaTuaas
Kamuaa OUTTa TaxIMJAHHHT aMaJira OUIMPUIIHIT SXTHMOJIIUIH;
R, — KOHYHUWJIMK Tajiabiapura HoMyBo(MHKIUK XaBdpu; C —
aKkTHB 6axocH; K, — Tamkuauil 3afindaukaapaan gofiaa-
JIAHULL SXTHMOJIIUIH; K — TeXHHUK 3aiindinknapaan goina-
JIAHULL 9XTUMOJIJIMTH.

5-60c¢kuu. Mya Kyiuaran xatap aapakacuin annKJaLLl.
Kuuuk Ba ypra Gustec Kopxonasnapu xasd Kuitmatutu 5% nau
OLIMPMAC/MK TAaBCHst KUMHamW. XaBgh Kuiimatu 5 % nan kam
6ys1ca ax6opot xaBeudnury 6yiinua Tanadaap 6azkapusiaérran
ne6 xucoOsaHann Ba 6axosaHraH akTHB XHMOSIJIaHTaHJIUTH
KOHUKApJIU Xucobsianajiy. XaBd Kuiimatu 5 % JaH KaTTa 6ysica
TaLIKUJI0TIA TaJa0aapHUHT GaykapUIMAsTIM IeTaH XyJ10Ca KUJH-
Ha/W Ba 06axo/aHaETraH aKUB TYPUHHHT axGOPOT XaBCH3JUTHHU
owMpHuLl OyiiHya Te3a Kapop KaoyJ1 KHJIULL Tanad KHJIHHAMM.

Xysoca

AxGopot xaBdcussnrura xappuu 6axoJaliHuHr 6apua
60CKUYJapH KMUUK Ba YpTa GU3HEC KOPXOHAJAPUHUHT Xap
OUp TypJard aKTUBJIAPUAA YTKA3UIIA/IH.

AxGopot xaBdcuanurura 1013ap6 xaBHU aHUKJIaHTaHAaH
KeHHH, XaB(h fapaxKacHHN KaMalTHpHuLl 6YAHYa TaBCHsJIapHH
TaHJAll Ba KOpXoHa ax6opoT XaB(MCHIJIUIMHY sIXIIHJIALITa
KapaTwira camapaJjii yopajgapHu KaoyJ/1 KU Kepak. Yoy
ycyJa xap 6up aktura Gysanuran xaBg ajaoxujaa XucoOsiaH-
raHjauru cababsu, xaBdaap YCTHBOPJUTHHY aHUKJAIl HM-
KOHMSITH MaBxKy[, Ba OYHHHI acocua uu1ab YuKUIral yopa
TanO0UpJapHUHT YCTHBOPJIUTH XaM aHUKJall MyMKHH. XaB-
(napuu 6y yeyana 6axoJarnl XaB IXTUMOJIHKAAPHHY caMa-
paJii 60LLIKAPHLLI HMKOHUATHHU Gepaju.

1. Jlonapés C., Ulenynano A., AHa/nu3 HHCTPYMEHTAJIbHBIX CPEACTB OLIEHKH PHCKOB YTEUKH HH(OPMAIIUK B KOMITbIO-

TepHoii cetn npeanpusaTus. http://www.iso27000.ru

2. Kynpssuesa P.T. ¥npasisienue uHhOpMallHOHHBIMH PUCKAMHU C HCITIOJIb30BAHHEM TEXHOJOTHI KOTHUTMBHOTO MOJIEJHPO-

BaHusi: aBToped. Iuc. ... K. T.H. — ¥Ya, 2008. — 17 c.

3. Kycros I A. YnpasieHne HHGOPMaHOHHBIME PHCKAMH OPraHU3allii Ha OCHOBE JIOTHKO-BEPOSTHOCTHOIO METOJ1a: aB-

Toped. auc... K. T.H. — Yha, 2008.

4. Cumonos C. TexHo/IOTMH H HHCTPYMeHTapHii A/1s1 yripasaenust puckamu // Jet Info. — 2003. — Ne 2 (117).
5. Digital Security [Qnexrponnsiii pecypc]. — Pexum noctyna: http://www.dsec.ru/about/articles/ar_compare/, cBo-

6oaHbIH (JaTa o6patenust: 29.04.2012).
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Intellektual tahlil masalalari uchun weka dasturiy ta’'minoti haqgida

Hujaev 0.K., bo'lim boshlig'i;
Qurbanova 0. U., magistrant
Toshkent axborot texnologiyalari universiteti Urgancn filiali. Uzbekistan
TalKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

eka (Waikato Environment for Knowledge Analysis)
Yangi Zelandiyaning Waikato universiteti tomonidan
intellektual tahlil masalalarini yechish uchun Java dastur-
lash tilida yaratilgan mashhur ochiq kodli dasturiy ta’minotdir.
Weka dasturi ishchi oynasida ma’lumotlarni analiz qilish
va bashorat giluvchi modellar uchun algoritmlar va visual
ko’rinishdagi uskunalar taqdim etiladi.
Weka quyidagi afzalliklarga ega:
— GNU General Public Licence litsenziyasi asosida bepul
— Qulaylik, U to’liq Java dasturlash tilida yaratilgan va
shuning uchun deyarli barcha zamonaviy operatsion
tizimlarda ishlaydi
— Ma’lumotlarni tahlil gilish va modellashtirish texnologi-
yalarini 0’z ichiga oluvchi mukammal to’plamga ega
— Foydalanish oson bo’lgan grafik interfeysga ega
Weka ma’lumotlarni ajratib olishda ishlatiladigan standart
vazifalar bilan ta’minlaydi. Quyidagi vazifalar to’liq keltirilgan
— Ma’lumotlarni tahlil qilish (ma’lumotlarni ma’lumotlar
bazasidan import gilish)
— Klasterizatsiya (masalan k-means algoritmi)
— Klassifikatsiya
— Regressiya
— Vizual ko’rinish
— Tanlash xususiyatlari
Weka Java Database Connectivity dan foydalangan holda
SQL ma’lumotlar bazasi bilan bog’lash imkoniyatini beradi.

Adabiyot:

Attribute Relationship File Format (ARFF) tekst formati-
dagi fayl bo’lib Wekada ma’lumotlarni ma’lumotlar bazasida
saglash uchun uchun foydalaniladi. Bu turdagi fayllar quy-
idagicha strukturaga ega:

@relation weather

@attribute outlook {sunny, overcast, rainy}

@attribute temperature real

@attribute humidity real

@attribute windy {TRUE, FALSE}

@attribute play {yes, no}

ARFF falyi ikki qismni o’z ichiga oladi: Sarlavha va
ma’lumot gismlari. Sarlavda biz aloqa nomini ko’rsatamiz.
Undan keyin attributlar ro’yxati keladi (@attribute...).
Har bir attribute unikal nom bilan birlashtiriladi va
yoziladi. O’zgaruvchilar tiplari quyidagilar: numeric, nom-
inal, string va date. Klass attribute odatda ro’yxatning ox-
irida bo’ladi. Sarlavha qismi shuningdek « %» belgisi bilan
boshlangan bir nechta izohli qatorlarni o’z ichiga olishi
mumkin.

Xulosa

Weka ko’plab intellektual tahlil masalalarini yecha oladi va
eng muhimi u 100 % bepul ochiq kodli dasturiy ta’minotdir.
Wekada siz o’zingizga kerak bo’lgan Java kutubxonalarini
yuklab foydalanishingiz mumkin bu esa foydalanuvchi im-
koniyatlarini oshiradi.

1. Eibe Frank, Mark A. Hall (2011). «Data Mining: Practical machine learning tools and techniques, 3rd Edition>.

Morgan Kaulmann, San Francisco.

2. G. Holmes; A. Donkin va 1. H. (1994). «Weka: A machine learning workbench». Proc Second Australia and New
Zealand Conference on Intelligent Information Systems, Brisbane, Australia.

3. S.R. Garner; S.J. Cunningham, G. Holmes, C. G. Nevill-Manning, va I. H. (1995). «Applying a machine learning
workbench: Experience with agricultural databases». Proc Machine Learning in Practice Workshop, Machine Learning

Conference, Tahoe City, CA, USA. pp. 14—21.

4. P. Reutemann; B. Pfahringer va E. Frank (2004). «Proper: A Toolbox for Learning from Relational Data with
Propositional and Multi-Instance Learners». 17th Australian Joint Conference on Artificial Intelligence (A12004).

Springer-Verlag.
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OnepaumoH Tu3uMnap paHUHM YKUTUILAA BUPTYaAN MALIMHA TUNUAATU AACTYPU
TabMWUHOTIAPHUHT AXaMUATU

Hujaev 0.K., bo'lim boshlig'i;
Qurbanova 0. U., magistrant
Toshkent axborot texnologiyalari universiteti Urgancn filiali. Uzbekistan
TalWKeHTCKUI yHMBepCUTET MH(HOPMALMOHHBIX TEXHONOTWIA, YpreHyckuin hunnan

O3UPTH KYHJA TabJUM KapaéHuaa ax60poT TeXHOJO0-
Xrnmapmﬂ/l VKYB 2kKapaéHura Kymajawra 6yJaral s5THO0p
KyHJlaH — KyHra optu6 6opmokia. BusHuHr mamsiakatumusia
XaM Mypakka0 ax60opoT TH3UMJIAPUHU HILIA0 YUKHLL, 3aMO-
HaBHI ONepaLUod TUZUMJIAPAA HILJIALIra MyJKaJlIaHraH J1a-
CTypJlap MaxkMyacH Ba WJjoBaJiap ApaTull ULLJIapH KaaaJ
cypasraa 046 6opuiaMokaa. by sca Typau xus onepauuoH tu-
3uMJIapAa HiIai oJuiHy Tanat kuam. Xosupaa Windows
ornepauroH TH3UMJIApUaH Talkapu Linux HUHE TypJiM A1C-
TpubGyTHBJIapH, Mac ornepalMoH TH3UMUHHUHT TypJIH BEpCHs -
sapu, Android va iOS Ka6u ornepalpoH TH3UMJIAP KEHT KyJ1/1a-

HuaMokaa. Mucon cudparuga UZ MOT 6unan Linux Doppix
HU KeJITHPHUIL MyMKHH.

[lyHuHr ydyyH Xam onepaivoH TH3UMJap paHUHU
YKUTHIIIA Tajabanapra TypJn XUJ ofepalioH TH3UMJIapHH
YpHATHILHU Ba yJap/a HlLIaLl KyHUKMaJlapHHU XOCHJT KHJTHL
JKyla MyXuM XucobJaHaau. burra komnblotepaa 6up HeuTa
OnepalMon TH3UMJIAPHH YPHATHIL YUyH 9HT KyJal 1acTypui
BocuTasap Oy BUPTyaJs MallWHUAADP THIHAATH AACTYypPUH
TabMHHOTJIAPIUP.

Ky hoitnananunaérran BUpTyas MallMHa 1acTypJiapy UM-
KOHUSIT/IapH OYiiMya KyHuaard »KajBaia KeJTHPUJIraH.

Homu Nwnab ymkapra XoCT MawuHa OTw Pacmuit %ynnaﬁ-KyBBamaHquu Nuuensus
thupma Homu ypHatunran OT
. . Windows NT (NT, 2000, XP, | . .
Colinux Dan Aloni u gpyrue [2] Server 2003), Linux Linux GPL version 2
Linux, Windows, Mac 0S
Peter Veenstra, Sjoerd | Classic, Mac 0S X, BeOS,
DOSB . |B D PL
05Box u coobuecTso [3] FreeBSD, OpenBSD, Solaris, HewHe IMynupyer 06onouky DO g
QNX, IRIX, Kolibri
Linux-VServer | Linux-VServer Linux PasnuyHble auctpubytusbl Linux GPL version 2
Parallels Parallels. Tnc Windows, Linux, Mac 0S X | Windows, Linux, FreeBSD, 0S/2, MbonbuerapHas
Workstation T (Intel version) eComStation, MS-DOS, Solaris ponpueTap
Windows Vista (Business, . . MponpuetapHas
. . . . DOS, , 0S/2, L E,
Virtual PC Microsoft Enterprise, Ultimate), XP nguy]vgz;jzwzr?ss({laﬁ;r(];;(;lijf) (6ecnnatHas
Pro, XP Tablet PC Edition P c utons 2006 roga)
Innotek. noa- DOS, 0S/2, MS Windows, Linux, Solaris, CBo60HAR 1 NDO-
a3 eneleenSun MS Windows, Linux, OpenSolaris, OpenBSD, FreeBSD, 0 MET;J' yas P
VirtualBox P . A Solaris, OpenSolaris, Mac | NetBSD, Netware, QNX, L4, Mac 0S P P
Microsystems (8 2010 Bepcum (GPL,
0S X, FreeBSD X (TONbKO 15t XOCTOB Ha «Xenese»
Sun kynneHa Oracle) PUEL)
ot Apple)
Microsoft .
Virtual Server | Microsoft Windows 2003, XP V\{1ndons NT, 2000, 2003, 2008, XF, Mponpueraptas
Vista, Linux (Red Hat and SUSE) (Free)
2005 R2
Vlirtuozzo Parallels, Inc. Linux & Windows Pa.MMqule AucTpuGyTuBLl Linux; MponpuetapHas
Windows
VMware DOS, Windows, Linux, FreeBSD,
Workstation |VMware Windows, Linux Netware, Solaris, Virtual Appliances MponpuetapHas
5.5 [10]

[OKopunaru »kansasia KeaTpuo yTu/rad BUpTyasa MallnHa
JacTypuil TAbMUHOTAAPU TYp NACTYpPUI TabMUHOT ULLIA6
UMKAPYBUM (hHpMasap TOMOHUAAH sipaTu/ran 6y1u6, Basuda
JKUXaTHAaH OUP XUJ (S'bHUM BHPTyaJs KOMBIIOTEp sipaTHIITA
MyJKasl1aHraH ) 6y/uinra Kapamacia HLiatl NpUHLIH Typ-
JIMYAJIMTH, TYPJIM XWJ1 ONEPLMOH TH3UMJIap/ia HiJial OJULIH,
TYPJIH XHJ1 TIPOLLECCOPJIapPHU €K KOMBITIOTED KypHJIMalapuHU

Ky/1/1a0 KyBBaT/alld, JaCTyPUI TAbMUHOTHHHT MYyJTHK, TEKHH
€K1 OUMK KOJJIUJIUIY Ba OUP KaHua napameTpaapu OuaaH 6up-
6upunad dapk kuiaaad. HlyHusr yayHn 6yHaai nactypuil Tab-
MHHOT/IIapAaH OMPUHH TaHJall yuyH IOKOPUIATH TapaMeTpJia-
pura 3bTHOOP KapaTHLL JIO3M.

Xosupaa MaBxKyjl, HI Ky MILJIATHAETIaH BUPTyaJ/ Ma-
IIMHA JACTypUil TabMUHOTJIApPUAAH polananuil 6yinua
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www.hackzona.ru caiitu doinananyBuniapu ypracuaa yrka-
3WIraH CYpoB HaTHKaJapH Kyiaariya:

XyJoca Kuuo IyHH alTHIT MyMKHHKH, XO3UPTH KyH/la HllI-
JlaTslaéTral BUPTyasl MalllMHa JacTypuil TabMUHOT/IAp WKl
IHT KyN pofinanaHunaérrad, KOMbIOTep KypHaMasapH Ba TypJu
XWJ1 OMepallMoH TH3UMJIap GHJlaH MakcHMaJl MocJiallia oJ1ajiu-
ransiapu Oracle Virtual Box, VMware Workstations Microsoft
Virtual PC napaup. Onepaunon tusumaap panuna 6y aa-
CTYpHll TAbMHHOTJApAAH (oiifananud Tasadanapra TypJu
xust OT Jnapia uiiann KyHUKMaJapuH| XOCH] KM/ SAXIIH
camapa oepaju.

Anabuérnap:

BacTyp HomM TynnaraH oso3nap ®ous mukpo-
COHU puga
VMware 207 39,35
Virtuozzo 13 2,47
Virtual Server 23 4,37
ViirtualBox 218 41,44
Virtual PC 43 8,17
Linux-VServer 14 2,66
DOSBox 5 0,95
Colinux 3 0,57

41

B.T1. Jleoutbes, PaGoraem B Windows 7// Manateanctso: OJIMA Menua Ipynn, Cauxr-ITerep6ypr, 2011 1.
. Muxaun Muxees, Anqmunncrpuposanue VMware vSphere// Uanarenserso: JIMK Ipece, Cankr-Iletep6ypr, 2010 T.

. A.B. Kynpusinosa, Peectp Windows XP// Usnarenbcrso: Hayka u Texuuka, Cankr-Iletep6ypr, 2006 T.

1.
2
3. Alionso V. Romero, VirtualBox 3.1: Beginner’s Guide // Manarensctso: Packt Publishing, Cankr-TTetep6ypr, 2010 .
4
5

. www.virtualbox.org

Microsoft visual studio 2012 C++ dasturlash tilida zamonaviy dasturlar tuzish

Xo’jamuratov B. X., assistant;
Matchanov N. SH., student
Toshkent axborot texnologiyalari universiteti Urganch filiali. Uzbekistan
TalWKeHTCKUI yHMBEpCUTET MH(HOPMALMOHHBIX TEXHONOT WA, YpreHyckuin hunnan

asturlash sohasi haqida gap borar ekan avvalo
dasturlashga bugungi kunda qo'yilayotgan talablar
hagida fikr yuritishimiz lozim.

Dastur so’zi ham buyruglarning alohida blokini (berilgan
kodini) aniglovchi so’z, ham yaxlit holdagi bajariluvchi
dasturiy mahsulotni belgilovchi so’z sifatida ishlatiladi.
Dasturlashga talabni o’zgarishi nafaqat tillarning o’zgarishiga,
balki, uni yozish texnologiyasini ham o’zgarishiga olib
keldi. Foydalanuvchilarning ushbu yangi avlodini dasturlar
bilan ishlashlarini osonlashtirilishi bilan bu dasturlarning
o’zini murakkabligi darajasi oshadi. Zamonaviy dasturlar
foydalanuvchi bilan do’stona munosabatni yuqori darajada
tashkil qgiladigan ko’p sondagi oynalar, menyu, muloqot
oynalari va vizual grafikaviy muhitlardan tarkib topgan
interfeysga ega bo’lishi lozim.

Ko’p yillar davomida dasturlarning asosiy imkoniyati
uning qisqaligi va tez bajarilishi bilan belgilanib kelinar edi.
Dasturni kichikroq qilishga intilish kompyuter xotirasini
juda gimmatligi bilan bog’liq bo’lsa, uning tez bajarilishiga
qizigish protsessor vaqtining qimmatbaholigiga bog’liq
edi. Lekin kompyuterlarning narxi tushishi bilan dastur
imkoniyatini baholash mezoni o’zgardi. Hozirgi kunda
dasturchining ish vaqti biznesda ishlatiladigan ko’pgina
kompyuterlarning narxidan yuqori. Hozirda professional
tarzda yozilgan va oson ekspluatatsiya gilinadigan dasturlarga
talab oshib bormoqda. Shunday ekan ko'plab dasturlarning
yangi versiyalarini avvalgisi bilan solishtirganda uning
dizayn jihatdan ancha takomillashganligini ko'rishimiz
mumkin. Bunday dasturlarning bir nechtasini ko'rib
chigamiz.
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1. Microsoft Office paketidagi barcha office dasturlari avvalgi versiyasiga nisbatan ancha takomillashgan.
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2. Operatsion tizimlar: Windows XP ga qaraganda Windows 8 grafik ko rinishining takomillashgani ko rishimiz mumbkin.

Vaqt o’tishi bilan yillarda amaliy dasturchilarga juda ko’p
integratsion dastur tuzish muhitlari taklif etilayapdi. Bunday
zamonaviy dasturlarni yaratishda dasturchilar turli zamonaviy
dasturlash muhitlaridan foydalanishadi. Ushbu dasturlash
muhitlari orqali biz turli sohalarda turli dasturlarni yaratishimiz
va ularni foydalanish uchun joriy qilishimiz mumkin. Shunday
zamonaviy dasturlash muhitlaridan biri Visual Studio
dasturlash mubhiti hisoblanadi. Visual Studio dasturlash muhiti
imkoniyatlari kundan kunga kengayib bormoqda.

Dasturyaratish davomida biz dasturni foydalanuvchi uchun
qulay, boshqgarish jihatdan sodda bo’lishini ta'minlashimiz
zarur. Chunki dastur yaratilishidan magsad foydalanuvchilar
ishini yengillashtirish. Shu bilan bir qatorda dasturning
interfeysining ko'rinishi ham juda katta ahamiyatga ega
hisoblanadi. Chunki, operatsion tizimlarning ham grafik
ko'rinishi yangilanib bormoqda. Buning uchun dasturlash
mubhitlarida dastur interfeysini korinishini zamonaviylashtirish
uchun qo'shimchalar kiritilmoqda.

Visual Studioning standart komponentalari orgali sodda
ko'rinishdagi dasturlarni ishlab chiqishimiz mumkin. Biz
foydalanadigan asosiy komponentalar NET Framework
komponentalari hisoblaadi. NET Faramework o'zida
Windowsning standart komponetalarini mujassamlashtirgan
bo'lib, dastur tuzishda keng qollaniladi.

.NET Framework — Microsoft mahsuloti bo’lib, dasturlar
platformasi hisoblanadi. Bu platformada ko‘p dasturlarga
umumiy komponentlar va optimizatsiyalangan usullar bor.
Microsoftga oid dasturlash tillarida tuzilgan dasturlar, ma’lum
bir versiyadagi. NET Framework bilan ishlaydi, dastur shu
platformadan kutubxonalarni olib ishlaydi, agar framework
bo’lmasa dastur ishlamaydi.

Visual Studioga qo’shimcha ravishda NET Framewokning
MetroFramework.dIl yoki DoNetbar.dll kompanentalarini
qo'shish mumkin. MetroFramework.dllda bir gancha yangicha
ko'rinishdagi komponentalar mavjud. Visual Studio dasturida
dastur interfeysini yangilash uchun MetroFrameworkdan
foydalanishmiz mumkin. MetroFramework orqali biz dastur
interfeysini Windows 8, Windows 10 operatsion tizimlari
interfeysi ko'rinishiga moslashtirishimiz mumkin. Buning
uchun biz MetroFrameworkni yuklab olishimiz va Visual
studioda qo’shimcha komponentalarni qo'shish bo'limidan
MetroFramework komponentalarini yani MetroFramework.
dlni go'shishimiz kerak bo'ladi. Form oynasini ko'rinishini esa
asosiy koddagi public System:: Windows:: Forms::
Form gismini public MetroFormsga o'zgartirishimiz
kerak. Quyida MetroFramework o'rnatilgach dastur
komponentalari avvalgisiga qaraganda ancha o'zgargan
ekanligi ekanligini ko'rishimiz mumkin.
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ol Standart holati =N =R ="
N N - 0O X
Tiles & Buttons | Options | Scroll & Progress | MessageBox | Grid
metro framework
Tiles & Buttons Options  Scroll & Progress  Labels & Text  MessageBox  Grid Legacy
link Label1 L] checkBoxt MetraTile MetroButton MetroCheckBox
link Label2 () radioButton1 R, MetroLink ] Nermal Checkbox
link Label3 Normal Link [] Styled Checkbox
i i Disabled Checkbox
MetroRadicButton
button2 _) Normal Radiobutton
_) Styled Radicbutton
Disabled Radiobutton
a) i b)

1.ava 1.b rasmlarda Visual Studioga MetroFramework o rnatilgach standart ko rinishdagi
0" zgarishlarni ko™ rishimiz mumkin

Endi bir kichik dasturni misol tariqasida ko'rib chigamiz.  komponentasini value xususiyatini vaqt intervalida oshirishni
Buning uchun biz MetroFramework komponentalaridan  ko'rib chigamiz. Buning uchun kerakli komponentalarni form
foydalanamiz. Bu dasturda timer orqali MetroProgressBar  oynasiga joylashtiramiz (2-rasm)

- O X
MetroFremwork

2-rasm
Dastur kodi
#pragma endregion
private: System:: Void metroButtonl Click_1 (System:: Object” sender, System:: EventArgs” e) {
timerl->Enabled=true;
¥
private: System:: Void Forml_Load (System:: Object” sender, System:: EventArgs” e) {
¥
private: System:: Void timerl Tick (System:: Object” sender, System:: EventArgs” e) {
metroProgressBarl->Increment (1);
labell->Text=Convert:: ToString (metroProgressBarl->Value) +7%;
¥
35

Natijada button komponentasi bosilgach MetroProgressBar value xususiyati 1 ga osha boshlaydi. (3-rasm)
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MetroFremwork

34 %

OK

3-rasm

Xulosa qilib shuni aytish joizki ko'plab dasturlar vazifasi  keladi. Dasturishga tushganda birinchi ko'zga tashlanadigan
jihatdan bir xil ammo ko'rinishi jihatdan bir biri bilan farq  jihati bu uning ko'rinishi hisoblanadi. Shunday ekan dastur
qilishi mumkin. Bunday vaziyatlarda albatta ko'rinishi  yaratishda dasturning dizayniga ham katta e'tibor qaratish
jihatdan ustun bo’lgan dastur foydalanuvchi uchun maqul  joiz.

Adabiyotlar:

1. Bopuce INaxomoB — C, C++ u MS Visual C++ 2012 nas naunnarommx. — 2013.
2. MS Visual C++ 2010 B cpene.NET. bubauoreka nporpammucra. [Turep. 2012.

3. Ivor Horton’s Beginning Visual C++ Copyright © 2012 by Ivor Horton.

4. C, C++ u MS Visual C++ 2010 nist naunnatowux. I lerep6ypr 201 1.



“Young Scientist” - #9.5(113.5) - May 2016

Technical science | 45

TEXHHYECKHE HAYKH

Xopa3Mm BMNIOATUAA MIKPO XOKMMUATUHUHT XYAYANUN aX60pPOT TUSUMIAPUHU KYpULL
MEeTOA0JI0OrMACK Ba MPUHLMNIAPK

Paxumb6oes XunkmaT ymaHa3apoBuy, CTaplnii npenoaaBatens;
Kogupos OtamypoT AHrM60eBnY, acCUCTEHT
ToWwKeHT ax60poT TeXHONOrUANAPYU YHUBEPCUTETI YpraHy duavanu. Yprauy. Y3bekucraH
TalKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

Xopa3m BUJIOSITUA XYAYAWiT H2KPO XOKUMHSITH OpraHJa-

o PUHU aX00POTIALLTUPULLHUHT KOPHUHi Xos1aTu [ 1]. Xopasm
Busiosith Tapku6uaa 10 ta kuuwiok tymanu (boror, [ypaan, ¥Yp-
rany, XuBa, Xonka, [llosor, fIuruapuk, uruosop, Kyuikynup,
Xazopacn), 3 waxap (Ypranu, XuBa, [1utHak) 7 maxapua
(I'ypaan, Hanuu, Xouka, Llosor, Aurutosop, Kywkynup, Xa-
3opaci) 100 ta ku1ioK yKapoJiap HUFMHA MaBxy/l. TymaH xo-
KUMJIMKJIapr/1a aXGOPOT TEXHOJIOTMHAIAPHHH TaOUK KHJIHHHULLIK
XOJIMMJIaPHH KOMITbIOTep GUJIaH TAbMUHJIAHTAHJUTHHY Ba TYJIHK
LIAKJAHTUPUIITAH JIEKTPOH KOMMYHHUKALMS MHPPACTPYKTYpa-
CHHH MaBXKyJUIUTH OUJlaH TaBcuIaHanl. DNeKTPOH KOMMYHH -
Kalusi UHMPaCTPYKTypaCHHH XOKHMHST Jlapaykachsia XoaumJsiap
Ba OYJIMMJIapHU Y3apo axO0pOT aJIMALIMIIMHNA TAbMUHJIOBYH
JIoKaul Xucob/1all TApMOK/1apH xamzia 60LIKa IaBJiat uiopanapu
Ba TALUKWJIOTIApH OUJIaH MabJlyMOT a/iMalliMiIM yuyH MHTepHeT
TAPMOFHU TALIKHJI STAJIH.

Tyman mapkaznapuna AT-myraxaccucaapn kam €ku eTHI-
MaraHJIMTH yUyH TyMaH/1a TallKUJIOTJIapHUHT OyH/IAH 3JIEKTPOH
KOMMYHHKaLHsl MHPACTPYKTYPACHHH sIpATHII Ba MUK X0J1a-
THIA cak/1a0 TypPULLM TyMaH XOKUMJIMKJIApH HMKOHUSITH JI0Mpa-
cujla sMac. JHr AXUIK XoJaTaapaa (oinananyBunaap Mabiy-
motn AT-myraxaccuc Gyaimaran xoaumJapjan uéopar. yiaap
MYCTaKHUJI paBUIIA TYMaH A0MPACHIA HXKPO XOKUMHUATH Op-
raHJapUHUHT aXOOPOT TAPMOFMHM UIIJIAILIMHY Ba XaBCH3/IHU-
TMHU TabMHHJALI UMKOHHSITHTA KOIHP.

Axosin conn 100 nadapnan 3000 nacdapraya 6ysras
Kuiiok Ba maxasiap ykapoJsiap HUFUHIApUIA OJ1aTa KOM-
nbloTepaa 2—3 Ta JACTypHH HIITa TYLIMPHULI MajaKacura sra
OyJIraH Ba KyLIMM4a KypHJIMaJlapHH yJall Ba pocTyiall Oyiuda
eTap/iM4ya Ousumra sra OyJamMaraH XoaumJap UilIanu.

HIyHUHT yuyH MKPO OpraHjiapu Ba JaBjaT XOKUMHSITH-
HUHT 1okopu noroHatapuaa AKT Hu 2Kopuil 9THII HATHIKA-
Japu (yanapura pecnybankanaru notenuuan AT-myraxaccuc-
JIAapUHY »KaJ16 KWJITaH X0J1/1a ) XyCychH XoJ1 xucoOJiaHany Ba Oy
IPULLMJIraH TazkpuOaJapHU TyMaH Ba KHLLJIOK Japaxasapuia
KyJIJ1all UMKOHHSATH MaBKy/Jl 9Mac.

By uiyHu anrnatanm, sibHM I0KOPH TOFOHA/MIA JaBJjaT op-
raHjapuiary MyTaxaccucaapHu Ba MFHCOH pecypeiapuiu xKaio

KHJIMacaaH MaxaJ/iuil O0LIKapyB OpraHJapUHHUHT 3J€KTPOH
KOMMYHUKALUSICUHY TyMaH MH(pPACTPYKTypacHHU LIAKJJIaH-
THPHULL Ba 6apkapop haoUATHHY TabMUHJIALLHY KadoJiaTialil
UMKOHH HYK.

Map:kyz XxonaTnan YMKAILIHUHT TU3UMJIN YCYJIH HHPUK BH-
JIOSIT MapKasJjapuia TyMaH Ba KMILJIOKJIapAart MaxaJsini
JlaBJiaT OpraHJapuHUHT axO0poT TapMOKJIapHu Ba TH3UMJIA-
PHUHH KYJ1/1a06-KyBBATIOBUN XyAyI1id axO0pOT MapKasJ/japuHH
sipaTULLIAH H6opar.

Bynpnait ax6opor MapkadiapuHu aliHaH XyLyAui BUJIOSAT
MapKas/aapuaa spaTuiura Kyduaaruaap acoc 6yaanu:

1. By sapyp AT-nepcoHa/iapHu TyrnJjanl Ba Kaita Tai-
€pJialll MyMKHWH OyJIraH MMHMMAJT lapakaaup;

2. By TpaHcnopt xapaxKaTUHUHT MHHAMaJ KHAMATH, L1y-
HUHIJIEK MOHTaK Ba TabMHpJalll HUIapuaa Xamaa Xyayaui
KopropaTHB ax00poT TapMOKJ1apH Ba pecypeaapuHy aKJIaH-
TUPHLI Ba XU3MAT KypcaTULLl OUJIaH OORIUK HLLJIAp Xapaxkat-
JIApUHUH MUHUMAJIJIALITUPUIITA 3aMUH s1paTajiy;

3. Bynapuunr 6apuacu «Bujoar — tyman — maxaJia»
Japaxkasapuja 6oUIKapULl, pexKaaallTHpHLL, Xa(BCU3JIHK
Ba KyJIJIAaHWJIAJMTaH TEXHOJOTUSIJIAPHUHT ¥3apO MOCJHUTHHH,
Xamja Xyayaui axoopoT TH3UMK/IA KYJIIaHUIaUraH 1acTypri
TabMHUHOT, XU3MaT KypcaThLl Ba TajabJapHUHT OUD XUJIUTHHU
TabMUHJIALITa UMKOHUSIT s1paTajiy;

4. IOxopuna kentupuarad BazucasapHuHr 6apyacy Bu-
JIOSIT MapKasu/1a KOMMyHaJl yHUTap 1aB/1aT KOPXOHACHHH 1LaKJI-
JIAHTUPHUILIHH Tasiad Tayd. YHUHT Basudasapu Ba BakoJataa-
pura Xyayaui 601IKapyB OpraHiapuHUHT KOPIOpaTHB axO00poT
TApPMOFH Ba TH3UMJIAPUHHU SIPATHIL BA YHIa XM3MaT KypcaTHI
xamjia Oy opKaJiM JlaBJiaT OpraHjiapu XoAHMMJIapHHH KOPIIOpaTHB
TapMOKJIarH ax60poT MaKoHHAaH 6apkapop (oilnasaHuIIMHA
TabMHHJALL, THPOBAP/UIA peaJsl BAKT peKUMHUJIA XyLy/la HX-
TUEPUI HolIKAPYB CyObeKTH OYiinua HHTerpalusIaliral Mab-
JymoTsiap GusaH TabMHUHJAL KHPajH.

M>kpo XOKMMUSITH OpraHiapuHUHT aXx6OPOT TapMOKJ/IapH -
HUHT PUBOKAJIAHUILH, HIAKIJIAHUIIN Ba XU3MaT KypcaTHIN
XYLyM# HKPO OpraH/apUHUHT KOMIbIOTEepsIapura Ba Oy Kom-
nbloTepJapia cak/JaHaéTran MabJayMoTaapra TypJiu Japaka-
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Jlard MypoxKaar LaK/JapuHU MaBKYVIMTHHY TaKo3a 3Tajii. By
3ca axO0poT TapMOKJ1apH Ba pecypceiiapiua Xu3MaT KypcaTyBuH -
JIAPHHU TAHJ/ALLJA YeKJAHUILIAPHH 103ara KeJATHPA/H.

Bynnaii xosna xuamat KypcatyBuniapHu TaHjaml MOJUSIBUH
Me30HJIap acoCHIa amaJjra OlHHPUIMANIK, YYHKH JaBJaT
OOUIKapyBUHUHT TAPMOFH Ba axO0pOT pecypcyapura Tallku
Tanabrop — TALKWJIOT TalIKH MOJIHsI/IAL XHCOOUTa SHT NacT
HapXHHU TaKJIU( ST XONATIAPHHU UCTUCHO STHLL KU HAa30paT
STUII UMKOHCHU3 6YI1O KOJa/IH.

IOKopuaaruaas Keyuo YHKKaH X0J171a KeJITHPUJITAH XH3MaT-
JIApHH MaxaJluini OOLKAapyB OpraHJaapyd TOMOHUAAH Y3/apura
TeTHILIN aXO0POT TU3UMH Ba TAPMOFUHU IpaTajiuraH XyLy i
MaxcCyc TAIKHJIOTHH Ta'bCUC STUJULLM MAKCaAra MyBO(HK.

2. Metopogorus acocaapu. Xyiayauii ax6opoT TU3UMJIAPH
XaKHa cy3 I0pUTHITAH yjaap TaOUUil TH3UMAApAAH (DaoTHAT
Makcaau (Basudacu) Ba Golkapys yeyu [2] 6unax dapkia-
HYBUYM Xam/ia TapkuOura 6ollKa 0ObeKT Ba pecypeiiap KUpyBUM
Mypakka® o6GbeKT SKaHJIUTUHH SCAATHIL JIO3UM.

Xo3upru BakTIa Xyay/ Ba XyLyauid ax00poT TH3UMJIAPUHU
GOLIKAPUIITHUHT HKTHCOIMI MacaJiajiapura TerrIlIi ataMaap
Ba y3apo aJ0Kan0p aHUKJAaHMasap OuaaH OOFIUMK MyaMMO
MaBKyJL.

MKrrconuér Ha3apusiCH Ba MEHEXKMEHT MakTabu1a KauoH
«OOBeKT» TylyHUaCHHH KayoH «Pecypc» TyllyHYaCHHH HLLI-
JIATHLI Kepak, yJjap ypracuru ¢apk, xamjaa «bugnec-npo-
eaypa» Ba «TeXHOJIOTUs, «BusHec —xapaéH» Ba «Tex-
HOJIOTHK-KapaéH» TyllyHUaJapu ypracuaa gpapk Xakuaard
TyllyH4aJ/ap MaBxkya smac [3]. Bynunr oknbaruna 6urra
oflaM Xamja Xyaya (MamJakar) gapaxacuaa 6up XuJs tapaia
60lLKAPYB MacajajapuiHyd pacMUHAJIALITHPUIL UMKOHUHU Ge-
pyBuM 6OLIKAPYB AapaKaJapUHUHT SITOHA CTPYKTypacH
l1aKJ/JIaHMaraH.

Xynyan# ax60poTaalliTpuil 2KapaéHjaapuHuHT aHUK T03H-
LMSICH Ba OOBEKTHB MOJIGJIHHH KyPHII YUYH bIyHUIATH SIHTH TY -
IIyHYa Ba TabpU(IapHE KHPUTHIL 3apyp:

1) buanec xydyd — Xyaya Ba yH amaJira olipujiaérratn
haosuAT Xynynua siniaéTrad axoJHHUHT KaMoaBUil OU3HeC
KypuHulIM xucobaanaau. Xyaya 6M3HecHHn GOlKapHULI
JIaBJaT XOKUMHUSTH OpTranjiapu TOMOHWAAH amaJ/ra oumupH-
Jamu. Xymyn 6u3HecuHu G01IKapHUILl BAKOJIAaTH Xy/Ly/IMi 1aBaat
OpraHura yKopu# Xy/yjjia sitloBYM axoJ11 TOMOHKIaH Oepuian

€K1 I0KOPH J1aBJ1aT XOKHUMHSTH TOMOHUAH (y €KH Oy MexaHH3
OpKaJiu ) TalHHJIaHAIH.

2) XyOyouii das.aam XOKUMUATH OPraHIapUHUHT GOLIKAPYB
oObeKTIapura 0y COJIMK TYJI0BUM XaM/la XKUCMOHHUH (ax0Jiu )
Ba I0PUJIMK 1axcaap (TalKuaoT Ba ujaopasap) paxéapanru
ocTraa aosHUsT IOPUTYBUH HHAMBHUIya KU KaMOaBHH IOPHIMK
«XYIKAJMMK IOPUTYBUM CyObeKTIap» Kupaau [4].

3) Pecypc (ukmucoduii) — 0ObEKTIAPHUHT UKTHCOUH
amaJulapHu Oaxkapullla KyJlaHW1aurad MUKIOPHI XxapakTep-
Jaru xoccanapu (GUp XuJs Tapajia MXTHEPUI: MOJUIME, MEXHAT
Ba TaOUMI aHHKJ/ALIra UMKOH sipaTajiu).

4) Texrnonroeuss — GUPOP XOM-allEHU KaiiTa niiiab Tanép
MaxcyJioT xoJura Keatupuil. Miuiab ynkapuil xkapaéuuna
6Upop ToBapHU OOLIKACHUTA Y3rapUlld KyJlJaHUJAraH TeXHO-
Jorusick Ousian apkjaaHyBud GUp KaTop ycyJuiap épramuia
amaJira OlLIMpUIHILIY MyMKHH «TeXHOJOrHsI» TylyHIacH «Gu3-
Hec-npoueaypa» TylyHyacura sskuH. Papku WyHaaKku, «Ous-
Hec-Tpollelypa» AyHéna SHT AXIHCH 1e0 alTHIL KHFWH, JIEKHH
TaHJIaHraH TEeXHOJIOTUSIHU KapaslaéTraH « OM3Hec-1polieypa»
HU amaJira OLIMPHLLA KyJJIaHHAraH GolIKa TEXHOI0THsIapra
HucHatan 3pPeKTUBIUIHHY CHAT Ba MUK/IOP JKUXaTAAH 6a-
XoJ1aln MyMKuH [3].

5) Texronoeux scapaén — TaUIKUIOTAA UIIIA0 YHKAPHIL
Kapaéuu cudaTuia Kabys KUIHHTAH TeXHOJOrus1ap Ket-
Ma-KeTJaurd. Bynaail Tawkuauil Texuosnorus axart xkapaéu
TY3WJIMLIKM Ba (aoJusT COXaCHUH aHUKJIab GepyBun «OU3-
Hec-KapaéH» TyllyHUacHaaH Gapk/au paBuiga cudat xa-
paKTepHCTKAIAPH XaKUA CY3 IOPUTHIL MyMKHH OYJITraH <TeX-
HOJIOTHK 2KapaéH» TyllyH4Yacura Moc Kejiaau. Konkper niia6
YUKAPHULL 2KapaHUHH TEXHOJIOMMK 3aHKUPHHH TALLIKUJT KHJTYBYH
TEXHOJIOTUSIAP MUKIOPH UXTHEPH, KaTTa OYJAMLIK MyMKHH,
OUPOK UeKJIaHTaH coHsn Gynamu [3].

Tywynuanapuunr 6y tapsnaru Tabpudaapu 60LIKapys-
HUHT 6 Ta Japakachia yJapHHHT Y3apo aloKaCHHU TabMHH-
Jlallira UMKOH sipaTaji.

Bouikapys napaxanapu:

1. Makcannap. 2. O6bektaap. 3. Merongap. 4. Pecypenap.
5. Texnosioruk xxapaéunnap. 6. Texuosorusinap.

OnTura napaxka Tabuni makaaa 6olIKapyil MacasacHHH
KYHUIL Ba CUULIHUHT KalaMOa-KalaM aJlfOPUTMUHH LIAKJIIaH -
TUPHILTa HMKOHHUAT SpaTajiu:
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MaxkcaaaapHn aHHKTTATIT

-

Vim6y Makca IapHH aMalra onmmpanIa 3apyp 6ymaanran
Oapya 00beKTIAPHH AHHKIIAIL

Mojiea

-~ _~

ObbexTaap ¥3apo amokamga OVIHII MyMKHH OV ITaH K
3apyp Oyiran MeroamapHn aHUKIAIN (SpaTHI)

-

V3apo amoka Meroaaapususar Masxyumra ymoy Meroaaap épravuna
kyiimran Makcanmapuu amanra ommupumaa OobekTaapuur Pecyperapu
STapIMIATHHN TaXIITH KIWIAT IMKOHIHHA Oepann

= -

gpaTann

Pecypcnapamar Masxyannrin MakcaamapHi aMalra OITHPHAIT YIYH KOpPHi
Metonnap noupacnna OOBEKTIApHHHT ¥3ap0 aT0KACHHI aMaira OIIpyBIn
Texnonorni Ba TexHoIOINK XapaéHIapHI TapIam (AHUKIAI) ra IMKOHHAIT

AmMaira OIIUPpIII

Arap o6bekTap TYFpU Ba TYJIHK (MHKIOD KHUXATAAH )
aHUKJaHraH, y3apo ajokKa MeTojlapu 3¢a 0ObeKTJIapHUHT
Gapua Typaaru yaapo aJiokajsapuHu Tapeudaii etapu 6ysca,
y X0J11a ax00pOT apaxKaacuia THSHMHHUHT MOJIEIMHU (MaKeT)
SpaTHIL UMKOHH Maiao 6yaamu.

OOBbeKTIapHUHT MaBXKy/A Oapua pecypcaapHHH aHHK/a-
TaHJIaH KeHUH TH3UMHUHT HKTHCOIMI MOJIE/IHHU aHUKJ1all (Tab-
BCHJIALT ) MyMKHH.

Kynmanunanuran TeXHOJMOTUK KapaéHyaap Ba TEXHO-
JIoTUsiJIap TUBUMHUMHT cudaT XxapakTepucTKajJapuHU Ba
Y¥3apo ajioka MeToJJIapUHU amaJjira OUIMPHUII YCYIJapUHU
AHUKJIANIH.

Okopuna kentupusran 601IKapyB aapazkajapuHUHT U3-
UHJIJIUTH MKTHCOMET/Ia MABKY/L MEHEXKMEHT MaKTabJapuHH
KYJJTAaHUJIMILIN coXalapuHy TapTuO/Ialra HUMKOHUST sipaTau:

BowkKapys papa- Maonuat typnapu 6yinunya ®aonmat macwrtabu 6yitnua
Kapys aap yphapu oy MeHepXMeHT MaKTabnapu y
wacu 6owKapy Aapaxkanapu 6owwKapyB papxanapau
1. |Makcagnap Tuzumnu [Jasnar
MakcagnapHu 6owkapu
2. |OGvektnap MeHe[XMeHT Xyaya
3. |Metoanap Kopnopauus
PecypcnapHu 6owkKapuuw CMTyauMOH MeHeXMEHT
4. Pecypcﬂap Tawkunot
TexHONOruK xapa- .
5. |.. P Cudathu .. bynum
EHnap SoWKaDHL apaénnap meHefXMeHTU
6. |TexHonoruanap Kap Waxc

KanamJapHUHT )KOpHil KeTMa — KeTMaJiuru pakaT BUp-
TyaJ1 ax00pOT Ba UKTHCOAMH TH3UMJIAP YUyH Mac, OaJjiKu Ta-
6unit hannapaaru (husuka, matemaTika, Xumus Ba 6.) mMa-
cajlajiap KyHuauly nuwiad YuKuiira 3aMuH sipataau. bynna
MakcaJl MacaJjiaaru caBoJijiad, 00beKT Ba MeToAJIap Tabpud-
Jlapy MacajaHd yMUMH X0JIa equlira, pecype Ba KyJiaHusa-
JMraH TeHOJOrusiIapHi OUJINII Ca MacajaHd COHJIN KYpH-
HHULLJA €YULLTA HMKOHUST sipaTaiu.

Maxkcannap. Vxtuépuii xynynuit ax60poT TH3UMHUHU
sipaTuill Makcauu ( Bytoprmaun nazapunia ) UXTuépuii 6o1Kapys
00beKTH (IOpPUMK Ba XKUCMOHUI 111axc) Gyiiuua ornepaTus Ba
TYFPHU MHTErpalUAJIALLITaH MabJAyMOTIApHH O0KAPYB 00b-
€KTH XOJIATHHH aBTOMATHK Tax/JIU/ KUJIUIIHU TaAbMUHIaHUraH
(hopmatsapaa KaoJaTiiv oI XUcobaHaHq.

HMuterpannauiran Mabaymor — 0Oy 6apua MabjayMoTaap
cakJ/laHajral yMyMui Mmabaymotiap 6asacu smac. JKopui xo-
JlaTia « HTerpaJuialliral MabJayMoT» Jerania ax00poT TH3UMH
OyropT™Mauu cypoBUra Kypa oJub TakIUM KUJaaurat Xynysu pe-
cypeaapu Xakuard yMmymsialirad MabJayMoTaap TYUYHHIIAIH.
Bynna mabiaymoriap Kyfingaruya yMymJallTHPUIIaIH1:

— TOpU30HTaJ] OyiinUYa — MabJyMOT MaHOaJlapy Tyrja-

MHZIaH OMTTa 0OBEKT XaKUAA;

— BepTHKaJ 6yiinya — OUTTa MabJAyMOT MaHOacHaaru
(Ba3upJiMK Ba Maxkama ) Gupop Typaaru obbektaap (pe-
cypeaap) TynaamMu Xakuaard MabjayMoTaap.

O6mbektaap. Tapkn6una 6upop o6GBEKT eTHIIMAraH HUX-
THEPHI 0OBEKT (PAOJHUAT IOPUTONMANAHN Ba KYHHU/IraH MaKcan-
JlapHU GaxkapasMIIMHK TabMHUHIIA OJIMalIH.
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Xynynuit ax60poTTH3HMHHU sIpATHLL y4yH 6apya MabayMOT
MaHOaJlapura ajoka KaHaJlJlapuHy eTKa3ull etapiu amac. Ma-
caJiaH, WyHAal yXIaTHIl KeNTHpaMu3, JeTaaiapu TypJu Xy-
Jyiapaa 6y/aran aBToMaOUIHU XapaKaT/JlaHHIL MyMKHH OyJIraH
aBTOMOOHUJ J1e0 XUCOONaHMAKIH.

Pacmuii xkuxatian — 6apya AeTajIapHUHT MaBXKy/LJIHTH
acocuil 06beKTHUHT MaBXKYIJIMTUHH OUJIIMPMaiIH, SIbHU Jie-
Tajjaap Tynjaamu Ba aBToMoOUJ 6y TypJu TapKUOHU TypJnua
6yJiran o0beKIap XucoosaHanu. ABTOMOOH/IIA XapaKaTJIaHHUIL
UMKOHHTa OOJIUI YUYH KHMJIUP YHH JeTajajaapaad HUFULiu,
OOIIKAPHIIN Ba XU3MAT KYPCATHIIN KepaK.

IOkopunarnnapiaan kejaud YMKKaH XoJsia Xyayauh (pe-
rHOHaJb) aX60POT TH3UMM TapKUOUTa KylHuaart oobekTiaap
TYIJIaMH KMpaJIu:

1) xydyouii axbopom musumu;

2) mavaymomaapHure mandacu 8a seact (Xyaymii HxKpo
XOKMMHUMSITH OpTaHJapUHUHT OYJIMMIaPH Ba XOAUMJAPH; XY-
AyIdi, pecryG/MKa Ba XaJKapo TallKUJIOTJIapHUHT Xy»KoKaT-
Jlapy Ba MabjyMoT/ap 6asach);

3) ax6opoTyap ajmaulnll, cakJjaall Ba XUMosiJiall YuyH
3apyp axO0pom KOMMYHUKAYUOH UHGPpACmPYKmypa;

4) ynTerpaJamiran MabJayMoTaap;

D) UHTETpaJJIallral MabJIyMOTIap 3racH;

6) MHTerpaJIalirad MabJayMoTaap Ba ax00poT — KOMMY-
HUKALMOH TAPMOKHH LIAKJJIAHTHPYBUM Ba XM3MaT KypcaTHLl
BaKoJIaTH GEPUJITAH MKPO XOKUMUSATH OpraHIapuHUHT XyLyIHi
(peruonas) ax6opot mapkasu (XAM).

2.4. Meroagap. Xyiyani ax00poT TH3UMUHH SIPATHILIHHHT
MaKCaJld UXTUEPUI OOIKAPYB 0ObeKTH OYiiHYa ornepaTuB Ba
MLIOHYJIH HHTerpauusIaliral MabJayMoTIapHH KadoaaTiu
oJuiIan nbopar Gysrananru cababau xyayaud ax6opot TH-
3UMUHU SIPATUILIA ACOCHI YBTUOOP MAbJAyMOTIAP BA TEXHO-
JIOTHH MH(PACTPYKTypaHH OOLIKAPUILIHUHT KyHHIIATH yCyJ1-
Jlapura KapaTHJIHULLIH JIO3UM.

MabaymotaapHu cakaaw meroanapu. O6bekTaap
XaKuaaru Mabjaymoraap ywoby odbekTiaap GolKapuaailurad

Anabuérnap:

OolIKapyB Japakajgapuaa TYIJIaHHLIN Ba CaK/JaHUILIH Ba €4UM
KabyJ1 KUJIHLI YIyH OUUK OYIHIIN Kepak.

Kounpara kypa xynyanu 6o1kapyBuu 6GupJjamum japaxa
BUJIOSIT MapKasu, TyMaH MapKasu Ba MaxaJ/lIui KHLIJIOK
(ykaposap HUFHHIApH XucobaaHany. [leMak axoqd Ba Taii-
KHJIOTJIAap XaKHIAard Ba Oy TalIKUJIOTIAp (haoHsITHIA [aK/Ia -
HaJIUraH MabJyMOTJ/Iap 3JIeKTPOH KYpPHHULLIA BUJIOSIT MapKasH,
TyMaH Mapkasu €K MaxaJIii KULJIOKKA TerHIIJI KOMITbIO-
TepJapaa XKOUIALLHUILIH JIO3UM.

MabiymMoTIapHU KUPUTHLL MeToaapu. F>Kpo XokuMusiTi
OpraHJapHHUHT XyLyauil ax00poT TH3UMHUra MabJyMOTJap
O61Mp MapTa MabJyMOT 3racH TOMOHHMIAH KHPUTHJIMILIH Kepak.
Bupop MabiyMoT/1aH TaKpOpHil KyJIaHHITaHIA Y MabJyMOTHH
cyparan ax60poT TU3UMUTa aBTOMATHK XO0J11a MeTaMabJy-
MOTJIap acoCH/1a aBTOMATHK KHPHUTHJIHLIN Kepak.

Mabaymomiapra mypoxaat metoagapu. Mabjymoriapra
MypoxKaaT XyAy[HUHT KopriopaTuB ax6opoT Tuanmu (KAT)
LIAKJIWIATH ITOHA aX60POT MAKOHWHH LIAKJIJIAHTHPHULL OPKaJIH
amavira olMIIN KepakK Ba KyHHiarnjaapHi TabMUHIa0 OGepHlLn
JIO3UM:

a) MXKPO XOKMMHSITH OpPraHJapHHUHT Xap OUP XOMUMHHHHT

peaJl BaKT pexKUMKa MypozKaaTHHH;

0) MKPO OpPraHJapUHHUHT KOPIOPATHB axO0pOT TH3UMAA
UIAKJIJIAHTaH aJI0Ka KaHaIapUIaH Xyy/IHH OOLIKapHII
OusaH OOFIHK Kyl COHJM MacaJajlapuMHM edyuuia
dhoiiaaHUIIMHY;

B) Xap OMp XOAMMHMHT OUp KHUMAT/IH aBTOPU3allUsIaH
VTULLIUHH;

') WXKPO OpraHjiapu XOAUMJIAapUHHU peasl BaKT peKUMUIA
Y3WHHUHT BaKoJaT JOMpacHia MypozKaaT Ba Xyaya Aa-
pakacuaa MabJayMoTJIapra MypoKaaT HMKOHHSITHHH;

J1) MabJAyMOT Ba Xy»KKaTJapHH aBTOPJUTH HA30PATHHU
TabMHHJALL

€) THM3UM KOMMYHHKalMOH HH(pPACTPYKTypaCHHHU
yHJA caKJaHaéTraH MabJayMoTaap XapBCH3IUTHHHA
TabMHUHJIALL

1. Va6exucron Pecry6mkacuuunr «AxGopoTaantupui TyFpucia» Konynu. Towkent m.,2003 imn 11 gexaGpe.

2. Va6ekucron Pecny6smkack [TpesunenTnaunr « Muuii reorpaduk ax60poT TH3HMHHH TallKW/ STHII» HHBECTHIIS
JIOUMXACHHHU amaJira OLIMpHII Hopa-Tajaoupaapu Tyrpucuaa» 2013 iun 25 cenrabpuaru [1K-2045-con Kapopu;

3. Va6exucTon Pecry6/MKaCHHUHT « DJIeKTPOH XyXKKaT ailanuiiy TyFprcuaa» ri Konynn. 2004 fiua 29 anpesnb

4. Boiiuexosuu CB. «MHdpopmalimoHHble pecypebl s ynpasJjeHust Tepputopueil. Mupopmalus o TeXHOJIOrMHAX U MHHO-

pauun» // Hayka u unnosanun. 2005, Ne 6. C 42—53.

5. Koulienuus cranzapTHaalum mporpaMMHoro obecreuenns www.elrussia.ru/files/61381/spo2005.doc
6. A.B. Jlanuann TexHosOrHM HHTErPALUK TOCYIaPCTBEHHDBIX HH(OPMAIIHOHHBIX CHCTEM M OPraHH3alMH MEXKBEIOMCTBEH -
Horo B3anmojielictBus. [pencrapurenberso Microsoit B Pocenu n CHI, 2003 T //https://msdb.ru/Downloads/docs/

government/analytics/integration.doc
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ABTOMaTM3aLUA NPOEKTUPOBAHUA NpoLeCcCa MaTEeMaTUYECKOro MOAeNMpoBaHUA 3aaa4
TeKylero NJaHMpoBaHUA NPOM3BOACTBA NEPBUYHOMN NepepadoTKu xoNKa-cbipua
B cpeae MATLAB

tOcynoB ®upHadac, KaHAMLAT TEXHUYECKUX HAYK, LOLUEHT;
Anves 0i16ek A3a0BUY, aCCUCTEHT
TalWKeHTCKUI yHMBEpPCUTET MH(HOPMALMOHHBIX TEXHONOT WA, YpreHyckuin hunnan

paGoTe paccMaTPUBAIOTCS BOTIPOCHI pa3paboTKK U pea-

JIM3alyu pparMeHTa CHCTEMbl aBTOMATH3AUH MPOEKTH-
poBanust ACYII, ¢ npumenenuem cucremsl MU, peannsyio-
11Iero pelleHne KoMILIeKea 3aay ONTHMaIbHOTO TEKYLLero
MJIaHUPOBAHHUST HENIPEPBLIBHOTO NMPOU3BOACTBA (HA NpUMepe
NPOU3BOJICTBA MEPBUUHOM NepepaboTKH xJonka-coipua). HMe-
cyielyeMblil 00bEKT YIPaBJIeHNs] OTHOCHTCS K KJlaccy Herpe-
PbIBHBIX [IPOU3BOJCTBEHHbIX [IPOLLECCOB € MOCJEA0BATE/ILHON
CTpyKTYpoii. Bxogom oGbekTa yrnpaBjeHHs sBJSETCS MHO-
JKECTBO T€PBUUHBIX MPOYKTOB (PyYHOH W MalIMHHbIE COOPDI,
NPOMBILLJIEHHbIE U CeJIEKLIHOHHbIE COpTa XJI0NKAa-CbIplia ). Bbl-
X0J1I0M 00bEKTa YPaBJEHUS SBJSAETCS MHOKECTBO KOHEUHbIX
MPOJYKTOB — XJIOTIKOBOE BOJIOKHO, XJIOTIKOBbIH JIHHT, CEMeHa
XJIOMYaTHHKA (M0CEeBHbIE U TEXHUYECKHE, TeXHUYeCKHe ce-
MEeHa HalpaBJIsSieTCsl MaCJI09KCTPAKLIMOHHbIE 3aBO/bl ), BOJIOK-
HUCTbIE OTXO/bI.

MHoroctyneHyaTblii NPOUM3BOACTBEHHbII Npolece nep-
BUUHOM nepepabOTKK XJI0MKa-ChlpUa s Luesel 00 beMHOro
(TeKyl1ero) nJaaHUupPOBAHHUS MPEJJIaraeTcsi METOIOM arperupo-
BaHUS CBECTH K ABYM 00OOLLEHHBIM OllepaLUaM — «JKHHU-
poBaHusi» u «JMHTepoBanus» [ 1]. Tlpenaraercs ynpasieHue
(nyIaHMpOBaHKE ) MPOLLECCOM MTPOBOJUTD M0 JABYXCTYEHYATOM
CXeMe B COOTBETCTBHMHU C KOJIMYECTBOM 00OLIEHHBIX ONepalui.
[IpencraBieHne NpOU3BOACTBEHHON CHCTEMbI B MJIAHOBOM 1e-
pHOJIE 10 JIBYXCTAJMHHON CXEME C YUETOM TMOoJIydeHHs TpoMe-
’KYTOUHBIX TIPOJYKTOB ( HETMHTEPOBAHHBIX CEMSIH ) MO3BOJISIET
MOBBLICUTb a1eKBATHOCTb MOJIC/IM [IJIAHUPOBAHHUS H, Clle/0Ba-
TeJIbHO, MOBBICHUTL 0OOCHOBAHHOCTb M TOUHOCTb IJIAHHPOBAHHSI.

Ha ocHoBanuu nocTpoeHHON CTaTUYeCKON JABYXCTAIUHHON
MOJIeJIH TPOU3BOJCTBEHHOTO Mpollecca nepepaboTKu XJoM-
Ka-CbIplla U YCTAHOBJIEHHOTO 3aKOHA COBMECTHOTO pacrpe-
JleNIeHHUsT BBIMYCKOB KOHEUHBIX (MPOMEXKYTOUHBIX ) MPOLYKTOB
TpH 3aJ]aHHbIX IapaMeTpax TeXHOJOMHYECKOro 1poLecca i UH-
TEHCHBHOCTSIX UCMOJIb30BAHUS IMCKPETHBIX TEXHOJNOTHYECKHUX
peXUMOB (popMyJIHpyeTcs 3a1a4a 00bEMHOTO MJIaHHPOBAHUS
3aTpart U BblMycKa.

3ajaua nJaHUpPOBaHUS PaCCMATPUBAEMOTO MTPOU3BOJICTBA
CBOJANTCS K ONPELeNEHHIO TAKMX HHTEHCHBHOCTEH PEXKUMOB
arperupoBaHHbIX ollepaluil, NPH KOTOPbIX obecreyrBaeTcs
B paMKax, HaJIoXKEHHbIX Ha CUCTEMY IPOM3BOJCTBEHHBIX Orpa-
HUYEHHH, MAKCUMaJIbHO BO3MOXKHAs 3(h(PeKTUBHOCTD MPO-
13BoJICTBA. [loc/ienHsas olleHUBaeTCs ¢ MOMOULBIO KPUTEPHS
5 PEKTUBHOCTH 0TPAXKAIOLLETO CTeNeHb COOTBETCTBHSI MOy -
YEHHDIX PeLLIEHUI T0CTABJICHHON LieJH YIIPaBJICHUS.

Dopmyaupyercst 1eTepMHHHPOBAHHAS MOJE/b TEKYLLEro
MJIAHHPOBAHMST OCHOBHOTO [TPOU3BOJICTBA B TEPMHHAX MOJEJIH
JmnerHoro nporpammupoBanust (JI1IT). [1pu pemenun 3anauun

OMTUMAJILHOTO MJAHHPOBAHUSA TPOU3BOJCTBA, CBOJALILEHCS
K MOJIe/IN JINHEHHOTO MPOTrpaMMHUpOBaHHst G0JIbIIOH pasmep-
HOCTH, BO3HHKAET Psi TPOOJIEM, CBSI3aHHBIX CO 3HAUUTENBHOH
TPYLOEMKOCTBIO Mpolecca (hopMHUPOBaHHST MacchHBa Ko3hhH-
LUMEHTOB OrpaHuyeHui, a TakxKe Ko3(PPHUILLHEHTOB LeNeBOk
(hyHKIIMK ONTHMH3aLHMOHHON Moaenu. Hanpumep, s cpej-
HEro XJIOMK03aBojJa pa3MepHOCTb MaTPHLIbl KOS (PUIIHEHTOB
YCJIOBUH MOJIeJIN MJIaHupoBaHus coctaBisier 1700 ynpas-
JISIOIUX TepeMeHHbIX (B TOM YHcJ/Ie Topsiaka 25 1eoumc-
sennbix) U 13000 orpannuenui.

Martpuupl orpaHHyeHn# NpaKTHUECKUX 3aa4 ONTHMaJb-
HOTO TeKyllero niaaHupoBaHUs B 3aBUCHMOCTH OT HOMEH-
KJaTypbl MPOU3BOJICTBA, MOTYT COJEPKATh JIECATKU ThICAY
HeHyJeBbIX 37eMeHTOB. [ToAroToBKa 3THX 3J€MeHTOB K He-
MOCPE/ICTBEHHOMY BBOZY B MallIHHY MPH PyYHOM (POPMHPO-
BaHWM MaTPHULbl CBSI3aHA C TPYIO0EMKOH BbIYMCIUTE/ILHON pa-
60TOM, MPU KOTOPOH Heu3OeKHbl OlIMOKU. BoJbiiiast uactb
ITUX OLLIMOOK BbISIBJISAETCS M UCMIPABJISIETCS JI0 PELLEHUS 3a/1a4H.
He BbIsiB/IeHHBIE OLIMOKHM MOTYT COCTABJIATH HE3HAUUTEBHOE
KOJIHUECTBO, HO OOHAPY?KEHHE HX 110 Pe3y/ibTaTaM pelleHHs 3a-
JIaul MOKET MPEACTaBASATh 3HAUUTEIbHBIE TPYAHOCTH U OTpa-
3UTbCS Ha 0011eM BpeMeHH pellenus 3aaauu. Menosb3oBanue
pagpaboTaHHOro ajaroputMma (nporpamMmHoro uHrepderica)
(hopMHUPOBAHHUS MATPULL UCXOJHbBIX IAHHBIX ONITHMH3aLMOHHOM
MOJIE/IH TEKYLIEro MJIaHUPOBAHUS OCHOBHOTO MPOU3BOJICTBA
nepBUYHON MepepaboTKH XJIOTKa-ChIpla MO3BOJSIET YMeHb-
IMTh 06'beM BBOAUMOH HH(OPMALHH, a BMECTE C THM H 06beM
MOJArOTOBHUTE/IbLHOW padOTbl H KOJIHYECTBO OLLIMOOK, 1aeT BO3-
MOKHOCTb T10J1b30BATE/IIO MOArOTABJUBATb UCXOAHYIO HHPOP-
Malluio B yl06HOH Jjist Hero opme.

st penieHust Takux 3anad Ha IBM HeoOxonuMMO mpuMe-
HSTh ClelHasbHble MPOrpaMMHBIE CPEACTBA, MO3BOJSIONINE
AaBTOMaTH3HPOBATh MPOILecC BBOJA MapaMeTPOB, MaTPUILbI
MCXOHBIX TaHHBIX U KO((HUIMEHTOB 11e/1eBOH (DYHKIUH, OM-
TUMaJbHOU Mosiesin. B paGore paspaboTaHo ajJropuTm 1po-
rpamMMHOro uHTepdelica i/1s peanusalyu Ha DBM ¢ nomoliibio
nakera npukJjaanbix nporpamm MATLAB (Pasnen «Marema-
tHka, Optimization Toolbox» ) [2] Mopenn onTuma/bHoro nJa-
HHUPOBAHHST OCHOBHOTO TIPOU3BOJCTBA MEPBUYHON MepepaboTKH
XJIOTKa-ChIpLa M UX aBToMaTH3auust petnenust. [Ipu onucannu
aJropuTMa HHTepdeiica 1enaeTcs A0MyLeHre 0 TOM, YTO HMe-
eTcs orpeesieHHOe MHOXKECTBO MapaMeTpoB ONTHMH3ALM -
OHHOH MOJIeJIH, HEKOTOPBIM 00Pa3oM pacrpee/eHHOE 10 Bbl-
XOJHBIM MacCHBaM.

Takum o6pasom, aBTOMaTH3HPOBAHHAS CHCTEMA PeLlIeHHs
3anay JIIT npenocrapisieT noJb3oBaTeso 10CTaTOYHAS CPeL-
CTBA aBTOMATH3aLMH MPOLIELYP PELIEHHS H UCCIEI0BAHUS LI -
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pokoro KJjacca 3angau JII1. Xorst cucrema U MoxKeT ObITh MpHU-
criocobJ/ieHa /151 aBTOMATH3aLMK PellIeHUs TPOM3BOACTBEHHbBIX
3ajiau ONTHMAJbHOTO MJIAHHPOBAHMUS, HAUOOJIee MOJHO €€ BO3-
MOYKHOCTH HCTIOJIb3YETCs B HAYUHBIX HCCIEN0BAHHUSX.

OCco0eHHOCTbIO NPOrpaMMHOr0 HHTepderica COCTOUT
B o6ecreyeHuH BO3MOXKHOCTH MOCTPOEHUST MAaTPHULL 3a/lauH
JII'T na ocHoBe 6a30BbIX laHHbIX. Psiji ko3 duimenToB orpanu-
ueHUH U 1esieBOH (DYHKIIMK 3a/1auk MpecTaBisieT co6oi npo-
M3BOJIHbIE BEJIMUHHbBI, KOTOPbIE JIO/ZKHBI ObITh Pe3YJbTaTOM
npeo6GpasoBannil 6a30BbIX 1aHHBIX. B TO XKe Bpemst 6a30Bble
JlaHHble HEOOXOJIMMO XPAHHUTD B CBSA3H C BO3MOXKHBIMU MOTPe6-
HOCTSIMH B HHMX, BO3HUKAIOLULMMH TP aHaJH3€e ONTHMaJbHOTO
pelleHHst H KOPPEKTUPOBKE HCXOIHBIX JaHHbIX. TakuM 06pa3om,
UCIOJIb30BAHUE MTPOrPaMMHOT0O UHTepdelica, hopMUPOBaHUsT
MaTpHlL yCJOBHH onTUMH3aUMoHHOM 3anaun JITT nossossier
YBEJIUUHUTL BO3MOXKHOCTH oOecrneyeHus notpeduteneil Heoo-
XOIMMO# HHOpMalyen.

[Ipensaraemasi aBToMaTH3MPOBAHHAsT CHCTEMA MJIAHHPO-
BaHMs 1aeT BO3MOXKHOCTb MPOBEEHHUS J10CTATOUHO TOUHOTO
1 orfepaTUBHOTO nepecyera Ha IBM npoekToB mJiaHa B ycio-
BHSIX UTePATHBHOTO Tpoliecca (4To OYAeT, ec/H ...) UX paspa-
60TKkM. CHCTEMA BbIIAET MO KAXKJIOMYy M3 BAPHAHTOB MJjaHa
MHTEHCUBHOCTEH HCIMOJIb30BAHUS JHCKPETHBIX PEXKUMOB 00-
OOLLEHHBIX OMepaLuii, ONTUMa/bHbIE TJIaHbl BbIYCKa MOJH-
(huKauMil KOHEYHbIX TPOYKTOB; 3HAYE€HHUST OCHOBHBIX TEXHH-
KO-9KOHOMHMYECKHX MoKazaTteJsel mjiaHupyeMoro nepuosa;

Jluteparypa:

JIBOMCTBEHHbIE OLIEHKH K HHTEPBAJIbl yCTOHYMBOCTH ONTHMAJIb-
HOTO TJIaHa K BapUaLMsIM TapaMeTPOB MOJIEJIH.

J1/151 KOHTPOJILHOTO MpUMepa bl BbIGPAHDI IECTD I1J1a-
HUPyeMbIX MOAM(pHKaLKi KonedHoro npoaykra [1] (n; = 6),
BBITTYCK KOHEUHBIX TPOLYKTOB peasin3yeTcsi Mo ABYM pexxuMam
ornepalnn «PKUHUPOBaHHs» (1, = 2), mapaMeTphbl KOTOPbIX
ObLIN 3a/laHbl TEXHOJIOTAMH JAHHOTO NPEANPUSITHST. 3HAUEHHST
HUXKHUX b; M BEPXHHX EJ rpaHUILL BbITYCKA KOHEUHBIX MPO-
JLyKTOB, Y/e/IbHbIe TeXHHKO-9KOHMHUECKHE NoKasaTenn A;
Ha KOHEeYHble MPOAYKTHI OT/eJ0M MJIaHHPOBAHUS. 3HAYEHHS
3JIEMEHTOB G, Py, Gy MATPULbI @, P, @y, KO3(D(HULMEHTOB BbI-
X0J1a KOHEYHOTO (TTPOMEXKYTOUHOTO ) IPOIYKTA j PU eIUHHIHOK
MUHTEHCUBHOCTH pexkuma i(k), mpeacraBieHbl TeXHOJOTaMH.
3HaueHHs1 IPSIMbIX IPOU3BOACTBEHHbIX 3aTPaT A, Ha olepaluu
«PKUHUPOBAHHUST» /ikj Ha Ofepalny «JIMHTePOBAHUS» MPe]I-
CTaBJIEHbI OT/E/I0M IJIaHUpoBaHUst. TpynoeMKocTb 06paboTKH
€IIMHHUIIBI HCXOIHOTO ChIPbs Ha 060PYI0BAHNH OTePALIMH «JKH -
HUPOBAHHST» I; U <JTAHTEPOBAHMUSI» Z;; PE/ICTABJIEHbI TEXHOJIO-
ramu, a Takxke JIpyrue Heo6XoIuMble JaHHbIe PEICTaBIEHbI
CrelHaIuCTaMu XJI0MKonepepadaThIBAIOLIETO MPEATPHSITHSI.

B pesysbrare nosydaem 3agady JUHEHHOTO MPOrpaMMHU-
POBaHHSI C 1IeCTbIO HEU3BECTHBIMU M 33 orpannyeHusiMu. Mc-
N0J1b3ys1 UCXO/HbIE AaHHble, Ha ocHoBe naketa «LINPROG
MATLAB» na 9BM IBM PC 6bly10 noJiyueHo pellieHHe oT11-
TUMU3alMoHHOM 3a1aud [ 1 |. OnTumasbHoe pelienue 6biJI0 Mo-
JlydeHo 3a 16 urepauuil.

1. IOcynoB ®. [leTepmMuHHpOBaHHAST MOJIEJIb ONITHMAJBHOTO TEKYIETO MJIAHHPOBAHHST OCHOBHOTO MPOU3BOJICTBO Tep-
BHUHOM nepepaGoTKH xJonKa-chipia// Tpyasl V1 Mexaynapoanoil KondepeHuuu «uieHTHhUKaLKs CHCTeM H 3a1auu
ynpasJjennsi» Mocksa 29 siuapst — 1 despansi 2007 r. Mucrutyt npo6sem ynpasaenust um. B. A. Tpanesuuxkosa PAH.
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3apaua ANATHOCTUPOBAHUA TEXHOJIOTMYECKOro npouecca pa3moJsia 3epHa nweHuubl
B MYKOMOJIbHOM NPOU3BOACTBE HAa OCHOBE HEYETKO-JIOrM4eCKoro noaxoaa

HOcynos OupHadac, KaHaMAAT TEXHUYECKNUX HAYK, AOLEHT;

Wapunos Makcyn CuaamKoBnY, KAHAUAAT TEXHUYECKUX HAYK, JOLEHT
TalKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

J’I}oéaﬂ TeXHHUeCKas CUCTeMa B I1POoLiecce CBOETO 1ie/IeHa-
MPaBJIEHHOTO WJIH 3a1aBaeMoro (hyHKIIMOHHPOBAHHUS Ha-
XOJIUTCS B IUHAMHUKE. DTO 03HAYALT, UTO €€ COCTOSIHHE BO Bpe-
MEHH TpeTeprieBaeT Te Wik HHble U3MeHeHUst. OHU J10JKHbI
ObITb WIEHTH(DULHIPOBAHBI U TPOAHATU3UPOBAHBI C 11€/1bI0 He-
JIOTTyIIeHUS HEBBITOMHEHHST TAHHBIM OOBEKTOM CBOUX (DyHKIHH
B 110JIHOM o6beMe. 15t 3Toro HeoOXoauMa opraHu3aLiis KoH-
TPOJISi M IMArHOCTHPOBAHMUS, T. €. CHCTEMAaTHYECKOr0 pacro-
3HABaHUs TEKYLIEr0 COCTOSIHUSL 0OBbEKTa, KOTOPOe MOXKET U3-

MEHSATBCS T0]] BO3/IECTBUEM KOHTPOJHUPYEMBIX U Yallle BCETro
HEKOHTPOJIMPYEMBIX PHYHH. Borpockl opranusatiyu npoueiyp
JIMArHOCTHPOBAHUS, NOCTPOEHHUS Mojleiell 00bEKTOB, pa3pa-
OOTKH aJrOPUTMOB H TIPOEKTUPOBAHHUS KOHKPETHBIX aBTOMA-
TH3UPOBAHHBIX CHCTEM JIMarHOCTHPOBAHUS LIHPOKO OCBEla-
10TCS1 B 3apYO€KHON U OTEUECTBEHHON JIMTepaType.

[1pu BISIBJIEHUM TEXHOJOTHYECKHUX HAPYLIEHUH GOJIBILIYIO
pOJIb UTPAET OTIBIT OTIEPATOPOB, UX TPOdheccHoHaNbHAS MO/ -
FOTOBJIEHHOCTb M HHTYULHS. TPYAHOCTH IHArHOCTHPOBAHUS
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CBSI3aHbl TAKXKe C HAJMUUEM PA3JIMUHbBIX TPYIIT HAPYLLIEHUH,
NPUHIMIUAJBHO OTJIMYAIOLIUXCS APYT OT JApyra. DTo jenaeTr
NpaKTHYeCKH HEBO3MOXKHBIM HCITOJIb30BaHUE KAKOH-/HO0
€JIMHOM MOJIe/IN, aleKBaTHO OTHCHIBAIOIIEH BCe IHarHoCcTHye -
CKHe CBOHCTBA 00beKTa B 11es10M. TakK, B OOJILLIHHCTBE CHCTEM
JIMarHOCTUPOBAHUST COCTOSTHUSI TEXHOJOTHUECKUX 00HEKTOB
UCI0JIb30BAHbI T€ WJIM HHble rpacoBble MOJIE/IM 0ObeKTa U JIO-
rHYeCKHe METOJIbl aHa/IM3a NpUuKH Hapyienui. Henocratkom
rpaoBOro NpeacTaBieHus ABASETCS HEBO3MOMKHOCTb UC-
YepIbIBAIOLLETr0 OMMCAHUS TaKOH MOJEJbIO BCEro MHOroo6-
pasusi IMarHo3oB, NMpUHANJIEKAUIMX PA3JIUIHBIM IpynnaM
Hapyuienu#. [IpumMeHeHne a1BY3HAYHON JIOTUKH 3aTPY/IHH -
TEJILHO JIJIsl OTIpeJieJieHUsi He BIIOJIHE YIOBJIETBOPUTELHOTO
COCTOSIHHSI HEKOTOPOTO 3JIEMEHTA U B CJIydasix, KOTrja OJ[HO-
3HAYHO TPYAHO OLLEHUTb MPUUHHHO-CJIEACTBEHHYIO CBSI3b 5IB-
Jgenuii. bosee Toro, 3anaya 1MarHoCTHPOBAHUS YACTO HOCHUT
BepOSITHOCTHBIH XapaKTep, HO OTCYTCTBHE CTATHCTHUECKOH
MH(pOPMAaIUH B JOCTATOUHOM 0ObeMe OrpaHHUHBAET BO3-
MOXKHOCTb MPUMEHEHUs TPAJAUIMOHHBIX METOJI0B PACIO3Ha-
BaHHUsl, OCHOBAHHBIX HA MCIOJb30BAHUH AlIPUOPHBIX CTATH-
CTHUECKHX JaHHbIX.

Pagnuualor npsiMble 1 KOCBEHHbIE IMarHOCTHUECKHUE Mapa-
MeTphl. [ lepBbie HEMOCPEACTBEHHO XapaKTEPU3YIOT COCTOSTHIE
o6beKTa, a BTOpble CBsI3aHbl C OCHOBHLIMM NapaMeTpamMu He-
KOTOPOH (PyHKIIMOHAJILHON 3aBUCHMOCThIO.

OCHOBHbIE TPYJHOCTH B PelIEHUH pacCMaTpUBAEMOH Mpo-
6J1eMbl 3aKJI0UAIOTCS B CIEYIOLIEM:

— HaJu4Yue KOJHYeCTBEHHOH, KAYeCTBEHHOHW U HHTEp-
BaJIbHOH MH(OPMAIMK O 3HAUEHHUSIX OTJIE/bHbIX Mapa-
MeTpOB BekTopa X,

— OTCYTCTBME aHAJIMTHIECKUX 3aBUCUMOCTEN MEeXJy BeK-
TOPOM COCTOSIHUSI OOBEKTA U €r0 KJIACCOM COCTOSTHUI,
K KOTOPOMY OH JI0JI2KeH ObITh OTHECEH,

— OoJibllIasi Pa3MepPHOCTb BEKTOPA MapamMeTpoOB COCTOSTHUH,
a TakXKe HaJudHMe OMIMOOK U3MEPEHHUS OTAENbHBIX
napameTposB.

HaunGoubiilee pacnpocrpaneHyie B MeToax TeXHHUECKON

U MEJIMLIUHCKON IMATHOCTHKH MOJIyUHMJIM KJIACTEPHBIN aHaJIu3,
6ailecoBCKUI MOX0J, METOAbl PErPeCCHOHHOI0 aHaJ/u3a, JIo-
rHYecKHe BbIBOJIbI Ha OCHOBE CO3aHHOM 6a3bl 3HAHUH, METOJ,
(ha30BBIX HHTEPBAJIOB.

Merton Jjoruueckoro nporpaMMupoBaHust yio6eH Jijist mo-
CTpoeHHst 1ienoukd npasuia. OH HHPOKO NPUMEHSIIICS B SKC-
MEePTHLIX CUCTEMAX U UCIOJIb30BAJICS B MEJAULIMHCKON Ji1a-
THOCTHKE, M03BOJISISI B Psijie CIyuyaeB He TOJIbKO YCTaHOBHTh
JIMArHO3, HO W OOBSICHUTD MPUUMHY MPUHSTOTO PellIeHHUsI.

OCHOBHBIM HEIOCTATKOM OOJILIIIMHCTBA STHX METOJIOB IB-
JISIETCSI CI0YKHOCTb paGOThI C HEUMCJIOBLIMU IAHHBIMH (JIMHIBU -
CTHUECKHe MepeMeHHble, MHTepPBAJIbHble 3HAUEHHsT ), a TAKKe
(hopmasi3alyst HeUeTKUX 3HAHUIM, 3a[JaHHbIX HA €CTECTBEHHOM
SI3bIKE, YTO He T03BOJISIET B MOJIHON Mepe HCI0JIb30BATh OMbIT
9KCepTa U MPUINHHO-CJIEICTBEHHbIE CBSI3H.

[IpuBeeM NOCTaHOBKY M MaTeMaTHUECKYHO (DOPMYJIHPOBKY
3a/lauM TEXHWUECKOH IMarHOCTUKK Ha OCHOBe MeTojioB Fuzzy-
JIOTMYECKOT0 BBIBOJIA.

CyTb 3aj1a4d 1MarHOCTUPOBAHUS HA OCHOBE HEYETKO-JI0-
THYECKOro MOJX0/a CBOAUTCS K caeyoliiemy. Ha ocHoBe ske-
MEePTHOTO OMpOca CMElHATUCTOB OMPEIESIOTCS HECKOIbKO
BO3MOXHbBIX COCTOSIHUI 06bekTa anarnoctupoBanus (OJ1),
He MoJJIeXKallliX HEMOCPEeJACTBEHHOMY U3MEPEHHUIO, HO SAB-
JISTIOLLMXCS CYLLLECTBEHHBIMU B npoliecce sKcmyatauun O/1.
Hasee, cTposiTCsl 3aBUCHMOCTH, ONPEesiole 1aHHble CO-
CTOSIHUS, MyTE€M MCCJE0BAHUS HEUETKUX OTHOLLICHHH MEXKIY
napametrpamu OJl, B pedyJsibTaTe uero 3ajavya JMarHOCTHKH
CBOJIUTCS K OTIPEJIEJEHHIO TTIOCEN0BATE/NLHbBIX 3aBUCUMOCTEH
(YKpYIHEHHDIX TIEPEMEHHBIX ), B COBOKYITHOCTH OTPENENSIOIINX
emnoe cocrosiine OJ1. OcHoBo# Tako# Gopmann3aiun sB-
JISIeTCs1 KOMIIO3UIIMOHHOE 1paBuJo BbiBoaa J1. 3ane. Mcnodb-
30BaHHE NPH pelleHnH 3a1a4 auarnoctupopanust BC sBpu-
CTHYECKHUX METOJIOB M TEOPHUH HEUETKUX MHOXKECTB MO3BOJISET
BKJIIOuMTH B B3 narHocruueckux AC 3HaHUS IKCNEPTOB O He-
KesaTesbHbIX cocTostHusX OJ1 U 1aeT BO3MOKHOCTb hopmasiu-
30BaTh NapaMeTpbl KAYeCTBEHHOTO xapakrepa u 6oJiee 060c-
HOBAHHO NPUHAMATH pelleHust. [1pu 3ToM noBbiLIaeTcest poJib
J2C, koropas dpopmupyeT KBaJiuUKALLMOHHbIE PEKOMEH-
JIallUK /1S OJIb30BAHUS O THUIIE TEKYLIEro COCTOSHUS, BUA
Ne(heKTOB U JIEHCTBUAX, HEOOXOJUMbIX Il HX ycTpaHeHus [ 1].

OCHOBHOE MPOM3BOJICTBO JIAHHOTO KJlacca MpearnpusThil
COCTOMT U3 3J1€BaTOPa, MyKOMOJILHOTO U KOMOMKOPMOBOT'O 3a-
BOJIa, HA KOTOPbIX TPOTEKAIOT TEXHOJOMHUECKHE NPOLECCHI T1e-
pepaboTku 3epHa [2].

MyKoMOJIbHBIA 3aBOJ MTPeJCTaB/seT cOO0N CNOKHbIN
00beKT yrpasJeHus. Hamune 60JbIIOr0 YHCIa MAlLIMH, TeX-
HOJIOTHUECKHX OTIepalllii, CI0KHbIE 3aBUCHMOCTH BBIXOJHBIX
napameTpoB OT MHOTHX BXOJIHbIX U BO3HUKAIOLLHUX (haKTOPOB,
HeCTallHOHAPHOCTb MPoLlecca — CYLLECTBEHHO YCJOKHSIOT
yrpaBJieHHe MPOLLECCOM Ha OCHOBE HHPOPMaLUH, KOTOPYIO
TEXHOJIOT MoJly4aeT [epruoaHuecKy U3 1abopaTopuu. Ynpas-
JISIOLIHE BO3JIEHCTBHUS, IPOU3BOJMMbIE BPYUHYIO, TPAKTHUECKH
HEBO3MOKHO YBSI3aTh C IMHAMHUKOH MEPEXOHBIX TPOLECCOB.
[TosToMy cyllecTBeHHYI0 poJib B yIIpaBJeHHH TEXHOJOTH-
YeCKMMH NpoLeccaMi UrpatoT cTabUIU3UPYIOLLIHEe aBTOMA -
THuecKue cucteMbl. KX HacTpoiika u BbIOOp HEOOXOIUMbBIX
YCTaBOK — CJIOxKHAs 3aj1aua. B 1o xe camoe BpeMst H3BECTHO,
4TO OT/IeJbHbIE TEXHOJOTHUECKHE OMepalliid UMEIT OITH-
MaJibHbIE apaMeTpbl, U B psijie CIydaeB HX ONTHMYMbI He o0ec-
NeYnBaloT Jyyllero KoHeuHoro pedysbrata. Haumydimit s¢-
(heKT NpH ynpaBjaeHUH MOoA0CHBIMH 0ObEKTAMHU JIOCTHIaeTCsl
Npyu NPUMEHEHUH YNPaBJSIOUUX BBIUUCAUTENbHBIX KOM-
MJIEKCOB, KOTOPbIE BMECTE C JIOKAJIbHBIMH aBTOMATHIECKUMH
CHCTEMaMU MPH COOTBETCTBYIOIIEM MAaTEMAaTHUECKOM U MPO-
rpaMMHOM 06eCTieueHHH MO3BOJISIOT IOCTUTATh ONTHMaJIbHBIX
MPOU3BOJICTBEHHBIX TTOKasaresel [2,3].

MyKoMoJibHbIe 3aBOJIbl OTJIHYAIOTCS] BBICOKOH CTENeHbIO
CJIO’KHOCTH TEXHOJIOTHUECKHUX MPOLLECCOB, CYTh KOTOPbIX CO-
CTOUT B MHOTOKPATHOM BJIMSTHHHM Ha Pe3yJIbTaThl MPOU3BOJL-
CTBA 3HAYUTEJBHOTO KOJIMUECTBA OIHOBPEMEHHO IEHCTBYIOINX
(hakTOpOB MpH GOJIBLIIOH CKOPOCTH MX BO3JIeHCTBHUS. B 3THX
YCJ0BHSIX 06CAYKHBAIOLLEMY MEPCOHAJY YPEe3BbIYalHHOTO
TPYAHO NPUHUMATb NPABUJIbHbIE U CBOEBPEMEHHbIE PELICHHUS
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no ynpasJeHuto. [Iporekanue U ypoBeHb TeXHOJOTHYECKOTO
npouecca, Kak paBHJ/io, OLEHUBAIOT TOJIbKO Ha 3aBepliatoilei
CTa/IMK 10 KOJIMUECTBY M KauecTBY roToBOH NpoayKuuu. Bee sTo
MPUBOUT K HEPABHOMEPHOCTH MPOTEKAHHUS TEXHOJOTHUECKHUX
MPOI1LeCCOB (MX HEYMOPSAOUEHHOCTH ) U K CHHXKEHUIO YPOBHSI
TEXHOJIOTHHU B 1ieJioM. HeynopsiioueHHOCTb B TeXHOJIOTHYE -
CKOM Ipoliecce peasbHO MOKHO CHH3HUTb TOJIbKO Ha OCHOBE
ero cTabM/M3alIMH1, ONlepaTHBHOTO KOHTPOJISI H aBTOMATH3ALHH.

Crabuausanus TeXHOJOTHUECKUX TPOLECCOB Ha BCeX
Tanax MyKOMOJIbHOTO MTPOU3BOACTBA — OCHOBA 3(h(HEKTUB-
HOTO yMpaBJIeHUs U YJIydllleHUs] YCJIOBHH TPy/a.

[Ipoliecc pagmosa 3epHa MILEHHULbI TPAKTHYECKH He KOH-
TPOJIMPYETCSl TEXHHUECKUMHU CPECTBAMH U3MepeHHUsl. YpaB-
JleHne 0O'beKTOM OCYILLeCTBJISIETCS BPYUHYIO NMyTeM H3-
MEHEHHsT MeXKBaJIbLIOBbIX 3a30POB Ha BaJbIOBbIX CTAHKAX,
M3MeJIbYAIOLLMX 3€PHO H IIPOMEKYTOUHbIE MPOAYKTbI pa3MoJIa.
JLJ1s1 KOHTPOJIS1 BCETO MPOLLECCa HCIOJb3YIOTCS MOPLUOHHBIE
BECHI C MePUOJIOM cpabaTbIBAHUS B JIECATKH CEKYH]l, a B CO-
CTaB KOHTPOJIHPYEMbIX lTapaMeTpoB pasMoJia BXOJAT 110Ka3a-
TeJId, noJiydaemble B Xojie JabopaTtopHoro aHanusa. [Ipotecc
MepeHacTPOHKH pa3MoJia Ha ONTHMAJIbHBIH PEXKHM MOXKET CO-
CTaBJISITb HECKOJILKO YaCOoB.

M3 ckazaHHOIo BUIHO, YTO B MYKOMOJILHOM [TPOH3BOJCTBE
Mepexo/iHble MPOLECChl T0BOJBHO MeJIeHHbIE, a aBTOMAaTH -
yecKoe yrnpaBJeHHe M0Ka OrpaHHuMBaeTcsl cTabuan3anuei
(hHU3UKO-TEXHOJOIHUECKUX MToKazaTesell 3epHa, NoCTynaio-
1iero B pasmoJl. B ocHoBe cucTeMbl JIe2KUT HAGOp 0OBEKTOB,
repapxusi KOTOPbIX OIpeiesisieTcst MOPSAKOM MoJydeH st U 06-
pabOTKH CUIHAJIOB.

[TosTomy B 1aHHO# paboTe paccMaTpUBaeTcs, IMIaBHbIM 00-
pa3oM, «BHYTPEHHENH» HeONPeaeJeHHOCTH HCXOAHBIX IaHHbIX,
1 HarpaBJieHHbIX HA 3(DPEKTUBHOE pelleHye 3aau PeryJiu-
pOBaHHs POU3BOJICTBEHHBIX MPOLLECCOB POU3BOACTBA MYKH.

Jllo6ast TexHuyeckast cucTeMa B Ipoliecce CBOero LieJe-
HanpaBJEHHOIO WK 3aaBaeMoro (PyHKLIHOHHPOBAHUS HAXo0-
JIUTCS B IMHAMHKE, MYKOMOJIbHOE MPOU3BOJICTBA HE HCKJIIO-
yeHa. MIMeHHO B TaKuX CUTyalUsX HeoOXoMMa OpraHu3aLus
KOHTPOJISI M IMAaTHOCTHPOBAHHUs, T. €. CHCTEMaTHYeCKOro pacro-
3HABaHUs TEKYLLETro COCTOSIHUST 0ObEKTa, KOTOPOE MOYKET H3-
MEeH$IThCS MOJL BO3/IEHCTBUEM KOHTPOJUPYEMBIX H Yallle BCEro
HEKOHTPOJIMPYyeMbIX TpUuMH. OHAKO BHE TOJsT 3pEHUsT pa3-
paboOTYHKOB CUCTEM JIMAaTHOCTHPOBAHMSA JI0JIT0€ BPEMS OCTa-
BaJIMCb TakHe crielluuyeckue oObEKTbI, KaK yrpaBJseMble
TEXHOJIOTHUYeCcKHe KoMIieKehl. JInarHocTHpoBaHHe COCTOSTHHSI
TEXHOJIOTHUECKHX 0ObEKTOB COMPSIKEHO CO 3HAUMTEbHBIMHU
TPYAHOCTSIMH U UM€€T Psil 0COOCHHOCTEH.

BBuay Heo6X0AMMOCTH MPOBEAEHHS TMATHOCTHUECKNX
Mpoleayp HEMOCPeJCTBEHHO B Mpollecce SKCIJayaTaluu
00beKTa MCMOJb3YIOTCS METO/Ibl (PYHKLUMOHAIBHOTO AHATHO-
CTUpOBaHUs. B oT/iMuKe OT cHcTeM TECTOBOrO AMArHOCTH-
poBaHHsl, 0COOEHHOCTb KOTOPBIX COCTOMT B BO3MOXKHOCTH
M0a4u Ha 00bEKT CleLHaJbHO OPraHu3yeMblX TECTOBbIX
BO3/JICHCTBUI, B JAHHOM CJlydyae BO3JICHCTBUS, NOCTyNaloLLne
Ha BXOJIbl 00BEKTA, 3a/JaHbl TOJBKO €ro pabounuM aJrOPUTMOM
(yHKuHOHUpOBaHHUS [4].

Anasiua Takux oco6eHHOCTeH Mpoliecca IMarHoCTHPOBaHHUST
CJIOXKHBIX 0OBEKTOB, KaK [D]: MHOXKECTBO aJbTePHATHB HHTEP-
nperaunu coObITHIH; HeOOXOJIMMOCTb COBMECTHOTO PAcCMO-
TPEHUS MHOXKECTBA COOBITHI; (POPMHUPOBAHHUE AJTOPUTMOB pac-
MO3HABaHUs MEPBONPUUHHBI HAPYLLIEHHUS Yallle B BUjle Habopa
NpaBuJl, YeM B BHJI€ CHCTEMbl YPaBHEHHUIH; a TaK:Ke HEoOXO/H -
MOCTb HCI10JIb30BAHHUS SBPUCTHUECKUX CITOCOOOB BblIEJIEHHS
HauboJiee BePOSITHBIX pellleHUuH U 06JIACTH UX CYLIECTBOBAHUS,
YKa3bIBAET Ha BO3MOXKHOCTb MOBbILLIEHUS 3D(HEKTHBHOCTH MPO-
Leyp MarHOCTHKHU TPU HCTIOJIb30BAHUH METOJIOB TEOPHH HC-
KYCCTBEHHOTO HHTEJIIEKTA.

[Ipouenypa AHarHoCTUPOBAHHUST TEXHOJOIHYECKOTO CO-
CTOSIHUS TIpoliecca ApoOJIeHHs 3epHa B MyKOMOJIbHOM T1PO-
U3BOJICTBE MpeACTaBsieT COO0NU onpeneseHHYI0 ToCaeN0-
BaTEJILHOCTb IMArHOCTHUECKUX MPOBEPOK peakiuk 0ObeKTa
Ha YMpasJIsiiollife 1 BO3MyLIAIONIHe BO3AeHCTBHS. DPHeKTHBR-
HOCTb MPOLELYP AMATHOCTHPOBAHHUS BO MHOTOM PO pe/esi-
€TCsl ONTHMAJIbHOCTbIO BbIOPAHHOM M0C/e/10BaTeNbHOCTH MPO-
BEPOK — CTpaTeruu Moucka auartosa B Muoxectrse C, Bcex
BO3MOXKHBIX MPUYHH. [I/151 onpeiesieHusi cTpaTeruu ocylecTB-
JIEHO TIoC/IeIoBaTeIbHOE pa3bueHne MHoxkecTBa Cy Ha Z, MoJI-
MHOXKeCTBa (Z,, Zy, Zs, ... Z;) [6].

OtnenbHble JoKaibHble HAGOPBI MPABUJ OMUCHIBAIOT Pa3-
JIMUHBIE TEXHOJIOTHYecKHe GJI0KH KOMIIEKea U B COBOKYITHOCTH
coctaJisitor b3 cucrembl. 3anaya IMarHoCTUPOBAHUS TIPH STOM
thopmyJiupyeTcst cieyloniuM 06pasoMm.

[lycts Ay, ..., A, — psil IPU3HAKOB, 10 KOHKPETHBIM 3Ha-
YeHUsIM KOTOPBIX TPUHUMAETCS CyKIeHHe 0 CyObeKTHBHON Be-
POSITHOCTH JIUAarHO30B M3 3apaHee OTpeJle/IeHHOTO psijia -
rH030B D, ..., D. Kaxupiii us A,, ..., A, npuHumMaer 3naueHue
M3 MHOXKECTBA {@, 5., 5.s@,, [ . B MOMEHT BpeMeHH { CO-
CTOSIHHUE TEXHOMOMHUECKOT0 00HEKTa OMHCHIBAETCS! BEKTOPOM
MPU3HAKOB [4]

A=[ALALALLALA =a, ]T . ellz],

rie Al — peasusaliisi npusHaka A; B Tekyiuuii MomeHT £. Tpe-
OyeTcst ONPeIEe/UTh OLEHKY BEPOSTHOCTH (CTENeHb BO3MOXK-
HOCTH ) IMarHO30B P

Vje[l,lo];gzp(z)].@). (1)

3Hak P, ucrnoJib3yemblil /151 0603HaYEHUsT BEPOSITHOCTH,
MOJUEPKHUBACT ee CyObeKTHBHbIN XapaKTep.
J11s1 pelieHnst NocTaB/eHHOMN BhILIE 3a7a4H CYLIECTBYET
B OCHOBHOM /IBa C110co0a Mpe/ICTaB/IeHUsA SKCIIEPTHBIX 3HAHUH.
[TepBblit crioco0 npeacrasisieT co60i CHCTEMyY MPaBUJI cJle-
JyIoLero Buja:
Vie[L4],Vie[L10]: A =a, ... A, =a, =

= P(D,|4)=B(D, (a, -, ). @)

rjue aiq — KOHKpPETHOE€ 3Ha4YeHHe A[ 13 MHOXKeCTBa {aic },

¢, =Lz,z = card{aic }; P — s-e 3HaueHHe OLEHKH BeposT-
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HOCTH M3 MHOXKECTBAa BO3MOXKHDLIX 3HaueHUH
{P}.P €[01],s=111.

Bropoil BO3MOXKHDII BUJ NPEACTABJICHHUST IKCIIEPTHLIX
3HAHUH MPEACTaBJsIET COOOH CUCTEMY TTPABMJI, OMTUChIBAEMbIX
TIPH TeX 2Ke 0003HAYCHUSX CIICYIOLLMM 00Pa3oM:

¥i,VjVe,: A, =a, = P(D,|A,)=P(D,]a, ). (3)

O6a paccmatpuBaeMblx crnoco6a MpeACTaBAeHHsT IKC-
MEePTHBIX 3HAHUH 06/1aaI0T Pa3IHIHBIMKU CBOHCTBAMHU. AJro-
pUTMBI 06paGOTKHU TIpeCTaBAeHHON TaKUM 06pa3oM HHOop-
MallH TaKKe JOJI2KHbBI OTJIMYAThCS.

Hau6osiee yno6Ho# 1151 3kcrniepra opmMoi MpejicTaBaeHus]
3HAHWI UMIJIMKaTUBHOTO BU/IA sIBJISIETCs1 HaubGoJiee MpUBbIYHAS
YIS yesloBeKa— JIMHrBUcTHYecKast. [ Ipu 9ToM sKenept onepu-
pyeT pa3MbITbIMH KaTerOpUsMH, HallpUMep:

«Ecyu snauenme A; oueHb 60blIOe, TO BEPOATHOCTb [; —
Madgasi». [ToaTomy K cocTaB/ieHHIO MOJIEIH TPUMEHEH JIHH-
IBHCTHYECKHH TO/IX0/ Ha 6a3e TeOPUH HeUETKHUX MHOXKECTB
JI. 3aze.

B cooTBercTBHU ¢ BhipaxkeHUusMH (2), (3) B o611eM B
MOTYT ObITb 3alHCAHbI TAK:

nf»

Vi,Vj: ECJIM A, ECTb X, ..., X, ECTb X

TO P(D;|(A,,... A,)) ECTb R, (4)

Vi, vj,Vfi: ECJIM A, ECTb X, ,

TO P(D, |4,) ECTb R; (5)

Pacemotpum 06e, Tak Ha3biBaeMble «MSITKHE», MOJIEJIH.
EcrectBeHHO, UTO peliatolye npaBuia, COOTBETCTBYIOLIHE UM,
OyyT pa3iuHbIMU. B (5) ucrosb3yoTes npaBuia, yeTaHaB/Iu-
BalOIlIMe COOTBETCTBHE MEXK/LY BCEMHU JIMHTBUCTUUECKUMH 3Ha-
YeHUsIMUM KaxKJIOTO TIPU3HAKa, pPACCMAaTPUBAEMOTO CaMOCTOSI -

Jlureparypa:

TeJIbHO, W 3HaYeHUeM CyObEeKTMBHOU yCJIOBHON BEpPOSITHOCTH
KaxK/J10ro JHarHo3a. Bo3aMoKHOCTb TaKoro MpecTaB/leHust KC-
[IePTHLIX 3HAHUH BBLITEKAET U3 UETKOIO CTATHCTUYECKOro MOJL-
xo/a. B yacTHOCTH, U3 LLIMPOKO HUCI0Jb3YeMOH B CHCTEMaXx
JIMarHOCTHPOBaHUS GaleCOBCKON (hOpMyJIbl BEIUHCIEHHS Be-
POSITHOCTH JIMarHO30B [ 7] BLIBOAUTCS 3aBUCUMOCTh

% =1k:P(D, (A A,))=F[P(D, |A,),...P(D, |4, ], (6)

B dopmyse (6) Gynem cuutaTthb, 4TO MPU3HAKH HE3ABU-
cumble. OUeBHIIHO, UTO P(Dj |A,.) SIBJISETCS JIMHMBUCTHUECKUM
TpeJiCTaBIeHHeM YETKOTO apryMeHTa P(Dj |A,.> , & pelaroliiee
NPaBHIIO BbMHC/IeHHs BeposiTHOCTH B P(D, |(A1,...,An>), pea-
JIM30BAHHOE B HEUETKOM aJIFOPUTME AMArHOCTHPOBAHHUSI, IKBH -
BaJIeHTHO (hyHKIMH I U3 (6).

Ananus peaqn3oBaHHOH B KOMIJIEKCE TEXHOJIOTHH MOKa3al,
YTO MOXKHO BBIIGJIUTH MPAKTHUECKH HE3aBUCHMbIE IHATHOCTH -
yecKHe MpU3HAKH. DTO TO3BOJHMIIO HCITOJIb30BAHNE MOJIENH
tuna (5) aJsi ONUCaHUsT 3aBUCUMOCTeH MeXIy CyObeKTHB-
HBIMU BEPOSITHOCTSIMH IMarHO30B U HEUETKUMH 3HAUEHUSIMH
npu3HakoB. Bosiee Toro, Kak orMeueHo B [7], B GOJIBIIMHCTBE
NPaKTHIECKUX 3aJIau MOXKHO MPUHSATD JIOTyLLIEHHE O He3aBHU-
CUMOCTH npusHakoB b3.

[IpaBuJia THMA (5) MOYKHO MPEJICTABUTD U TaK:

ECJIN A; ECTb X, ., TO D; ¢ BepositHoCTbIO R,

B KOHCEKBEHT 3TOro npapu/ia BXOAAT HAUMEHOBAHHE j-TO
JIMATHO3a W JIMHTBUCTHYECKAs OlleHKa CYObeKTHBHOM €ro Be-
POSITHOCTH TIPH IAHHOM peasin3aliii i-To MpU3HaKa, 3T0 MOKeT
paccmaTpuBaThcsl Kak Mepa ucrtunHoctd npasuaa ECJIN
A= Qi TO D)».

3arnoJiHeHHe TMaTHOCTUPOBAHHUS TEXHOJOIMUECKOTO CO-
CTOSIHUSA Mpoliecca IPoOJIeHHS 3€PHA B OATOTOBUTEILHOM LEXe
MYKOMOJIHOM 3aBOJIe OCYIIIECTBJIEHO IO CielHanbHO pa3pado-
TaHHOH METOJMKe M OLIEHUBAIOTCS IPYIITNIAMHU SKCIIEPTOB.
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In article it is told about a statistics role in development of the
country and use of information and communication tech-
nologies in activity of bodies of statistics.

In Uzbekistan the huge attention is paid to questions of
introduction and development of information and communi-
cation technologies in all spheres of national economy and in
activity of government bodies. As the President of the Republic
of Uzbekistan has noted «we have to realize that without car-
dinal, I would tell, explosive advance on the way of widespread
introduction to all spheres of economy, in our everyday life of
modern information and communication systems it is diffi-
cult to see prospect» [1]. In recent years in the republic it is
done considerable work on equipment of government bodies
as the computer equipment, formation of local and corpo-
rate networks, creation of information resources and sys-
tems. The processes of a computerization and informatiza-
tion observed in the country haven't avoided also bodies of
the state statistics.

About importance and need of statistical supervision works
the acts and resolutions adopted in the republic. The state
committee of the Republic of Uzbekistan statistically has been
formed according to the decree of the President of December
24, 2002 «About reorganization of the Ministry of macro-
economic and statistics of the Republic of Uzbekistan». Ac-
tivity of State statistics committee (SSC) is regulated by the
law «About the State Statistics’ [2] and the Provision on the
State committee of the Republic of Uzbekistan statistically ap-
proved by the resolution of the Cabinet of January 8, 2003. The
resolution of the head of state of November 13, 2008 «About
additional measures for increase programmatically — tech-
nical providing and level of professional qualification of shots
of system of bodies of the state statistics», was an incitement
to prompt development of information — communication
technologies in SSC.

The state committee of the Republic of Uzbekistan statisti-
cally is the state body which is carrying out the uniform policy
in the field of statistics directed to creation and functioning of
the complete progressive statistical information system which
is based on the scientific methodology, the international stan-
dards and rules taking into account national peculiarities of
development, satisfying needs of state governing bodies, eco-
nomic entities, citizens and the organizations for official sta-
tistical information.

The state committee of the Republic of Uzbekistan sta-
tistically provides the organization of statistical works on the
basis of the following principles:

— reliability, objectivity, impartiality;

— relevance, comparability and stability;

— availability, transparency and openness;

— exceptions of any intervention in an order of collecting,

processing and synthesis of statistical information.

The state committee on statistics, Managements of sta-
tistics of the Republic of Karakalpakstan, areas and Tashkent,
departments of statistics of areas and cities and the Center of
statistical researches and retraining of personnel consist of
uniform system. Managements of statistics of the Republic of
Karakalpakstan, areas and Tashkent city, departments of sta-
tistics of the areas and cities provide collecting primary sta-
tistical information, its processing, accumulation and storage
for the purpose of generalization, the analysis and the pub-
lication of statistical information on the social and economic
phenomena and processes.

The center of retraining of personnel and statistical re-
searches of SSC of the Republic of Uzbekistan is created ac-
cording to the Resolution of the Cabinet of January 8, 2003
Ne 8 «About the organization of activity of the State committee
of the Republic of Uzbekistan on statistics». A main objec-
tive of the Center statistical researches and retraining of per-
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sonnel of the State committee of the Republic of Uzbekistan
is the organization of regular retraining and professional de-
velopment of personnels and specialists of bodies of the state
statistics and other organizations on a systematic basis, wide-
spread introduction of information and communicative tech-
nologies in the course of training, conducting statistical re-
searches in economic and social branches.

The main objectives of the State committee of the Re-
public of Uzbekistan statistically are:

— development and implementation of uniform policy in
the field of statistics, providing effective system of the
organization of the statistics meeting the modern in-
ternational requirements and standards;

— development and deployment of the evidence-based,
qualified market economy of uniform statistical meth-
odology and system of the indicators providing drawing
up the national accounts and conforming to the inter-
national statistical standards;

— ensuring efficiency, reliability and objectivity of the sta-
tistical and reporting factors which are comprehen-
sively characterizing the processes happening in eco-
nomic and social life of society;

— providing government bodies and self-government
institutions of citizens, legal entities, public institu-
tions and international organizations and public sta-
tistical information in accordance with the established
procedure.

Application of modern information and communication
technologies in statistical production is directed on increase
of efficiency of collecting and quality of statistical information,
cut in expenditure to static supervision and providing users
with full and objective statistical information.

In this regard, for further liberalization of economy and
cardinal improvement of business climate in the republic on
July 16, 2012 has signed the decree «About Measures for
Cardinal Reduction of Statistical Tax, Financial Statements,
the Licensed Kinds of Activity and Allowing Procedures’ by
the President Islam Karimov. In this document providing
tasks until the end of 2014 of the stage-by-stage transla-
tion in full of all subjects of business on electronic system of
delivery of statistical, tax and financial statements were set
for state bodies.

As today in an electronic format over 100 percent of sub-
jects of business hand over the tax and statistical reporting.

Interactive services of SSC are provided according to
the resolution of the Cabinet of the Republic of Uzbekistan
of August 23, 2007 «About measures for further improve-
ment of interaction of bodies of the public and economic
board, the government on places with legal entities and in-
dividuals using information — communication technolo-
gies». It should be noted that in the republic for this period
a lot of work on transfer of the state services to an interac-
tive form is already made. For example, to the legal entity
to hand over the statistical reporting, it is necessary to visit
the website www.stat.uz.

The website of SSCis realized in three language — Uzbek,
Russian and English. two types of the menu are used for con-
venience of navigation on the website. In the left menu vis-
itors can find the general information on bodies of statistics,
the legal acts regulating activity of statistic bodies, and other
reference information. The right menu of the website is de-
voted to the interactive services rendered by SSC.

All operating forms of the state statistical reporting (only
123 types) are available to delivery on the Internet. SSC ren-
ders 6 basic and 4 additional interactive state services. Be-
sides, during creation of new firm it is possible to use the Trade
names electronic reservation system.

The main destination of use ICT and bodies of statistics is
an automation of processes of statistical production. This in-
cludes collecting, processing, accumulation, storage, gener-
alization, the analysis and the publication of statistical infor-
mation about socially — economic phenomena, processes
and their results occurring in the republic enter. Automation
of process of collecting statistical information is provided with
system of collecting the state statistical reporting in electronic
form e Stat 2.0.

Introduction of the automated information system of col-
lecting the statistical reporting in the electronic form of e Stat
2.0 carries out the following tasks:

— to considerably reduce time for preparation and delivery

of the statistical reporting;

— toincrease efficiency of reception and its processing;

— and also quality of the transmitted data due to the arith-

metic and logical control realized in system.

Thus, the statistics formed by bodies of the state statistics
not only reflect the course of implementation of the target pri-
ority programs of development adopted by the government,
but also allows users to estimate independently macroeco-
nomic indicators or to carry out the analysis of the reasons
their factor influencing an economic situation in the republic
and regions and also to compare indicators of Uzbekistan with
the relevant data of other countries.

Now remain insufficiently developed features of formation
of qualitative statistical information on the basis of system of
national accounts, statistical methods of the accounting of
shadow economy and applied statistical tools, performance
of adjustments on the unaccounted volume of the gross do-
mestic product (GDP).

One of statistical methods and receptions is electronic sta-
tistics which promotes providing and improvement of quality
of statistical macroeconomic information in the system of
national accounts. The provision on the order of submis-
sion of the state statistical reporting in an electronic form,
according to laws of the Republic of Uzbekistan «About the
state statistics», «About a digital signature, «About elec-
tronic document flow», defines the mechanism of submis-
sion of the state statistical reporting through the Internet in
the form of the electronic document with use of a digital sig-
nature. It is possible to tell that the satellite navigation system
carries out the major function the providing information
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basis of decision-making at development of macroeconomic In the conclusion, one may say, that the use of ICT in sta-
policy. tistics brings notable results.
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NEJATOIUKA

Tabnumaa YKMTYBYM Ba YKYBYM WAXCU (PAONMATUHU YUFYHNALITUPULL TEXHONIOTUANAPHU

A6pynnaeea LLoxuaaxoH [laBpoH6EKOBHA, KaHAMAAT HMI0NOTMYECKUX HAYK, CTApLMiA NpenoaaBaTeb
TalKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

Annomayus: [ledacoeur mexnor02us MABAUMHIURE SIHEU AOUUXACU PUBONCAAHMUPYBYL MABAUM MAMOLUINAPUSA
acocaanearn 6gaubd, jKysuu waxcuea UjHaimupuinoeu Kepax. Maeop nedaeoeur mexHor0eusiHIUHe MAPKA3UOQ 3ca
MADAUM HCAPACHUKLHE pAXOapu xanda uLy aapaérrune cybvekmu-10 00vexmu Ofiean JKUmysuu 8a jKysuu mypaou.

Kaaum cijzaap: Tawvaun, mapbus, dapciuk, maxopam, canodsam, Memoao, mexHoi0eus, nedaeoeux mexHoi0euUsIiap,

Me30H, cuécam.

Anunomauyus: B dannoi cmamoe pedo udém 06 0cHO8AHHOCMU Ne0ae0eUecKUX MexHOAOUL HOBbIM PA3BUBAIOUUM
npuryunam. B yenmpe nedaeoeuteckux mexsoaouti cmoum pykosooumens, cybdoekm u 06veKm oopa3os8amesbHoeo

npoyecca- yuumeno U y4eHuk.

Karouesole crosa: obpaszosanue, socnumanue, yueOHUK, MACIEPCMBO, UCKYCCMBO, MEmMOo0, MexHoA0eus, nedaco-

cuvecKue mexHoaoeuu, Kpurmepuu, noAUmMuKa.

S)/36GKI/ICTOH Pecny6ukacu MycTaKUIIMKA 3pULLITay, TAbJUM
JaBJjaT cuécatuia MapKasui ypuHaapaaH OMPUHHU 3rad-
aamu. by aca «Tabanm Tyrpucunarn» Konyn xamna «Kanpaap
TafépJaall MUJIHHA AaCTYPUHUHT» SIpaTUIHIINTA acoc OYJIIH.
«Kajpaiap Taiiépaiaun MIJIHI 1acTypu» Y36ekucTon Pecry6-
JukacuHuHr «Tabaum Tyrpucuaa»ru Konyn Kounanapura my-
BO(UK, MUJIMH TaKPUOAHUHT TAXJIHUJH BA TabJAUM TH3HMH-
Jlark, »KaxoH MUKECHIATH I0TYKJ1ap acocHia TalépaHrat Xxama
I0KCaK YMyMHI Ba KacO-XyHap MaJaHUsATHIa, HXKOAUI Ba MXK-
TUMOHWH (PaOJHKKaA, MKTUMOUH CUECHI XaéTna MycTakuJ pa-
BULIAA MYJ/DKAJIHU TYFPU 0oJ1a OUJIMLLI MaxopaTura sra GyJrat
UCTHKOO0J1 Basu(aslapUHK HITapH CypPHLL Ba XaJl STHLITA KOAUP
KaJpJIapHUHT STHTH aBJIOJAHM LHAKJIJIAHTUPHUILITA HYHANTHPHII-
rauaup [ 1]. Hatnxkana Tabanm xxapaéuuaa Tabjaum Ma3MyHH-
HUHT STHTU JIOHUXACH - UJITOP TI€IarOrHK TEXHOJIOTHsIIapra YTHII
3apypHUSTH BYKy/ra KeJiu.

Ounit Mmaxkaucnunr X1V ceccusicuaa Y36ekucron Pecny6-
sukacuuunr [pesunentu M. A. Kapumos «$Iuru napcink-
JIapHU, 3aMOHABHH Me1aroruk Ba ax00poT TeXHOJIOTHsIJIapUHH
¥3 BakTHIa HIIA0 YMKHLI BA KOPHH STHIIHH TabMHHJIAILIHH
aJ10XM/1a Ha30paT OCTHra OJIULL 3apyp»/IMTHHU YKTHPraH S1u/1ap
[2].

MabJyMKH, Xap KaHiall ne1aroruk TeXHONO0rHsl TabJAHM -
HUHT STHTH JIOHMXACH PUBOXKJIAHTHPYBUM TabJIUM TAMOHMJ/IIA-
pura acocsianrad 6yan6, YKyBUM lIaxcura HyHaJATHPUIMOFH
Kepak. Marop nmenaroruk TeXHoJIOTHSIHUHT MapKasuia sca
TabJIAM KApAaEHUHUHT paxbapH Xxamja 1y KapaéHHUHT cyOb-
€KTH-10 00beKTH Oyran YKUTYBUH Ba YKyBuHd Typanu. Lllynnad
9KaH, Oy HKKH IAXCHUHT XaMKOPJIUTH, ¥3apo MYJOKOTH, OUp-
O6upura Kypcataaurai TabCUpH SHT 3aMOHaBUIl Ba MUJLJIUI Ta-

sabjiap acocuja TalKW/ TOMUILHN JJO3UM. ByHUHT yuyH 6u1-
pPUHUH HABOATAA, YKUTYBUM Tab/JIUM-TapOUs KapaéHu OJIaura
KYyHAUIraH tanabap, TabJIUMHH TalIKWJ STHLI Ba OOLIKApHILL
MPUHLMIIIAPH XaM/la HyJ1apu, YKYBUMHH aK/IHH Ba 2KUCMOHHUH
JKUXATIaH PUBOXKJIAHTUPHI YCyJIapH, y OUIaH XaMKOPJIHK
KUJIULL, YHU VKHUILTA, YpraHulira ByHaJTHPULL, YKYBUH LLIAXCH
(haoJMATHHU TYFPH TALIKUJ THLL, yaap GUIaH MyJOKOTra
KHPUIINIL, MyaMMO Ba KeJUIIMOBUHJIUKIAPHU GapTapad
STHL, CHH(IA WKOAUMN, MIIIYaH MyXHTHH BYKY/Ira KEJTHPHLL,
YKyBUM (haONUATHHN aHUK Ba TYFpH 6axoJall MeToAnapH
OuJIaH KypoJslaHraH Gyauiiu Jo3uM. «TexHoJ10rus» 10HOHYa
cy3 6ysn6, «techhe» — «maxopar», «canbar» Ba «logos’ —
CTYLIyHYA», <YpraHuil» aeMakaup. TexHoJorusi cy3u 3aMupuaa
»Kapa€HJapHu amaJira ol PHILI yCyJl Ba BOCUTaNApH XaKuaaru
OMJIMMJIAp HUFUHANCH, LIYHUHIJIEK, 0ObEKTAA CONUp Oyaauran
cudar yarapuiiap TyuyHuaanm [ 3].

YkutyBumIap §3 Ui a0 MATHHU KyiAHIATH TEXHOJIOTHK
»kapaéHra 6VACyHAMpULLIApU Kepak: TapTuora cosuul, OUp
TU3UMTa KeJTHPHULL, HITapu1aH JOHUXaMalITHPHITaH TabJIHM
2KapaéHUHU O0CKMUMa-00CKHY aMaJIMETra 2KOPUI STHLLL.

«Tabum TexXHoOJOTHSICH» TyllIyHUacH «Tabjaum MeToau-
Kacu» TyuyHuacura HucH6aTan keHraup. «Tabaum MeToan» -
YKYB »KapaéHUHUHT KOMIIJIEeKC BasudanapuHi eurilra nyHas-
TUPHJITaH YKUTYBUM Ba YKYBUHJIAPHUHT OUPrajukia dpaosust
KypcaTulll ycysu. «TabJauMm MeToauKacu» 3ca MyalsiH YKyB
NpeMeTHHH YKUTHILIHUHT HJIMHI acoc/iaHraH MeTojl, KOW/la Ba
ycyaaap TH3UMHHY Hpoamaian.

«TabiuM TeXHOJOTHSICH» TYIIYHUACH TabJUM MaKcaaura
IPHILINII UHCTPYMEHTAPUHCH, SBHU HTapuIaH JoHuXaaaml-
TUPHJITAH TA'BJIMM KaPAa€HUHH SIXJIUT TH3MM acocHia 60CKHY-
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Ma-O0CKMY aMaJIMETra »KOPUH ITHLLI B LIy MAKCA/Ara 3pULIHILL-
HUHI METO/L, YCYyJ1 Ba BOCHTa/ap TH3UMH, TabJIUM KapaHHHH
6olIKapUILIHY HoaTaliIn.

«[Temaroruk TeXHOJIOTUS» HUHT MOXUSITH IMIAKTHK MaKcal,
Tasab STUJTAH Y3JalTHPHIL AapakKacura 3pHILIHILI Ba YHH
Ta/I0MK STHILIHH XUCOOra OJIraH X0J1/1a TabJUM KapaéHUHU UJl-
rapujiat JoluxanauTupuiLLa HaMO€H GYJiau.

VKUTYBUHHHHT aKTHB (haoJHAT KypcaTHIINra HYHANTH-
pUJITaH, TAPCHUHT METOAMK MIJIaHMAacHIaH PapK/Iu Yaapok,
Ta'bJMMHUHT MEAroruK TeXHONOTHICH TabJIUM OJIyBUMJIAPTa
HyHanTHpUraH 6yn0, 6oJlanapHUHT LIAXCHH Xam/la YKUTYBYH
6unan Guprasukaard haoJMITHHH XPcoOra oJiraH XoJ/1a, YKyB
Mare-pHalJIapuHu Y3jalTupuuira Kapatusaanu. [lenaroruk
TEXHOJIOTHSTHUHT MapKa3uil MyaMMOCH YKyBUH LIAXCHHH pH-
BOXKJIAHTHUPHULI OPKAJIM TabJUM MAaKCaJUra SpUIIHLIHN Tab-
MMHJIalLIaH noopar.

VKyB MaTepuasuuu scaa caknab KoJUIIra Ba KyHHKMA-
JIAPHU XOCHJI KUJIHILTA HYHAJITHPUIITAH OWJIMM Ba MaxopatJap
Jlapaxacu YKyBUHJIAPHUHT PENpPOAYKTHB Ba MaxcyJuop (1po-
JYKTHB) (Ao IUSATAaPUHN YHFYHAALITHPUILHH Taja0b KUIaju.

VKyB-6uyB haouaTH U3JAHYBUH, SBPUCTUK XapaKTep
KacO eTraHia, I0KOpH Aapakagaru MyaMMoJii, MyaMMOJIH -
PUBOXKJAHTUPYBUH TabJUM METO/H, BA3USTAAPHN TaXJHJ
KUJTyBUYM TOMUIMPHKJIAP METOIH, HIIYaH YHHHIAP, MyCTaKHJ
viiap, MyaMMoJid XapakTepaark ToMupuKaapaan goina-
JlaHWL 3apyp. By napakaHuHr nearoruk TeXHOJOrUsICH 3B-
PHUCTHK TEXHOJIOTHsI 1e6 aTasajiy.

Tabaum kapa@HUHUHT AUIAKTHK TapKUOH KyHHAaru me-
JIarorMK TEXHOJIOTHSIIapHU axKpaTHiura HMKOH Oepaiu: My-
aiisiH YKyB TapOusi MakcaayiapuHu Oaxapuiura cadbad Oy/yBYH
OMHUJIJIAPHHU sipaTHILIra acoCJaHraH Mejaroruk TeXHOJOTHs
(Kearycua YKyB OMUJIIADUHH SIPATULL TeXHOJIOTHsICH ), (ao-
JIMSIT KypcaTHILITra acocjaHraH rnejaaroruk TeXHOJOTHSI Ba
6ollIKapHIITa acoc/aanral Neaaroruk TeXHOMOrusicH. Tabanm-
TapOus XKapalHUHUHT MaB3ycH OyTyH 1apc 1aBOMHUA YKYB-
YUHHUHT (DAOJITUTHHY, MyHTa3aM Tap3aa KU3UKYBUaHIUTHHH
YIFOTHILIA YHAL MAKCAIMHH KY3/1a TyTajH. YKYB OMHUJLIAPHHH
SIPATHILITA aCOC/AHTaH MeJaroruk TeXHOJ0rHsl YKyBUHIapHH
TE3KOPJIMK OWJIaH YKYB €K1 YKyB-H1I11a0 UMKAPHULI a0 THTa
»KaJ10 KUJmIira MMKoH 6epanu. Ake Xxosina, 3aud, etapsiv japa-
»Kaja TyluyHapJ/u OyJMaraH Ba HaTHXKaHU Ky3JaMaraH TOMUIN -
PUKJIap MaB3YHUHT GeKapop Oy/IuLINra 0Jiub Kesau.

VKyB OMHJLIAPMHH SIpATHILITA ACOCIAHTAH MEIArOrHK TEXHO-
JIOTHSIHY TaOUK 9THLI Ba YHUHT MaKCaJHra spuIIHLI YKUTYB-
YHHHUHT [€JIar0rHK MaxopaTH, MyJIOKOT MaJlaHUsSITH, HyTKUHUHT
TYFPUJIUTH KOMMYHHKATHB MaxOpaTHHUHT YKYBUMJIApra Tab-
CUPHM, NEJIaroruK TeXHHKAHUHT SrajlJlaHraH/nK Jlapaxkack Ba
Oy TexHUKaHH 6€BOCHTA Japcaa KyJ/Jalira yarypa oJMIInra
6orukIup. By daosust ¥3 HaB6aTHAA THIM KOMMYHHKATHB
TEXHOJIOTHSITA aCOCJIaHTaH X0J1/1a aMaJira OLLIMPHIIHLLIN Kepak.
By »kapaénna yKUTyBUM TYpJIH KYPUHHULIAATH (haosuaTiapia
WIITHPOK 3Tanu. Xy[AaH LIyHAaH Mefaroruk paosusT Haka-
puaaH OMPH YKUTYBUHHHUHT YKyBUH/Iap OHJIaH MyJIOKOTHIA acoc-
JlaHTaH 6upranukaard GaoausTuanp. Mynokor sikka 1axcra
XaM UyHaJTUpUIAraH OYJIULIH MYMKHH, TbHU YKUTYBUMHUHT

VKyBUM OMJIaH Xamaa OUp YKYBUMHUHT HKKUHYM OUP YKYBUH
OGuian MyJIoKoTH crudatuaa. MynokoT iyiu GusaH yKyBUHIap
MaB:Kyjl Hapca Ba XoMcaHu OUUG onaauiap, stHrMaH-sIHTH
ax6opoT/iapHu Kabys Kusaauiap. bouuka 6up Tomonaan sca,
VKUTYBUYM VKYB AAaCTypH TasabjapuiaH Keaud YUKKaH X0J/a,
VKyBUM LIAXCHHU YpraHay.

VKUTYBUMHMHT YKyBUH GUJIaH MyJIOKOTH MeIarorHK Xapak-
Tepjlard MyJOKOT OYJIHIIM, aHUK MeJaroruk Basudanu Gaxa-
puuIra HyHaATHPUIMILK KepakK. YKymianan: ontumad, sixJaur,
KyJ1a#l YKYB MyXUTHHH, PYXUE Ba3UATHH, YKYB (PaOJUATHHH OI1-
TUMaJIJIALITHPULL, YKUTYBYM Ba YKyBUHJIap OpacHaaru MyHo-
cabaTHH TalIKWJI STHI Ba WAKIJIAHTHPHIL Ha3ap/a TyTHJA]H.

YKuTyBuM Ba YKyBuM OpacHaaru MyHocaGat HHCOHMAp-
BapJIMK Me30HJIapH acocHa TallKUJ/ STHAUO, HOXYLI XHCCH-
érnapuu 6aprapad sTHILra HyHANTHPUJIMOFH Jo3uM. by sca
Y3apo nejaroruk TabCHPHU TALLKHJ STULL YUyH aJl0Ka BOCH-
TacH, <KYMpUK»HU BYKy/ra kearupaad. bouika 6up romoniau
osinb Kaparanja, 1nefaroruk MyJOKOTHHHT TapKHOUH KUCMH
Oy/raH KOMMYHHKATHB (DaOJIUATHH KyHHIATH cXeMa acocuia
TaTOMK STHLI MyMKHH: MeJIaroruk »kapaéHHu Mojie/IIalliTHPHLL,
cuHd OUIaH MyJIOKOTra KHPHILHKLL, GEBOCHTA MYJIOKOTHH (KOM-
MYHHKATHB Xy>KYMKOPJIMKHH ) TALIKUJ STHII, PUBOKJIAHTH-
PYBYH TeIaroruK xKapaénaa MyJIOKOTHH GOIIKAPHUIITHHI TAllIKHJI
STHLL, KY3/1a TYTHJITaH (ao/IMsITHH amasira OLIHpHLL 1aBOMHUA
MYJIOKOT TH3UMHHH MOJIe/IIalUTHPHULLL.

Tabaum-TapOus UIIMHKU TalIKKUJ STULIAA YKUTYBUH Ba
VYKyBYH Opacuiaru y3apo MmyHocadbaT Ba MyJOKOTHUHT TYpJIH
Hyanapu (CTUIIapu ) MaBxKky/l. YJIapHu KyHuaarniapra yKuTyB-
YHHUHT YKyBUMJIAp 2Kamoacura HucbaTaH 6apkapop-mxoOui,
CyCT-HKOO0UH Xamaa 6ekapop MyHocabaTaapura axkpaTHill
MYMKHH.

VKyB OMUJLIAPHHE SIPATHLITA ACOC/AHTAH MEArOTHK TeXHO-
JIOTHST YKUTYBUMJIAPHUHT YKyBUHIapra KOMMYHHKATHB TabCHP
T HYJTAPUHU XaM Y3 uuura oJsiaau. Kenr tapkanran me-
Toj/Iap €KW KOMMYHHKATHB TabcupJap KyHuaaruaapaat
nbopaT: UIIOHTHPUII MeTOH, UCOOTJIN HaTHIKaIapra acoc-
JIaHULI MeToaH, 6eBOoCHTa Ba OUJIBOCUTA TabCHP METOJH,
V3-Y3uHU Tapbusiall Ba Y3apo TaAbCUP METOIJIAPH.

[lenaroruk TeXHOJMOrUSIHUHT (PAOJIUAT KYPCaTULLIM XHUcOGHTa
TabJIUM 2KAPAEHUHUHT MOTUBALIMSICH KydaHTHPUJNIIN MyMKHH.
MabstyMKH, Tallép XoJ11a OJIMHraH GUIMMJIap, ojatia, yJaapHu
aMaJiuéTaa KyJaJalulHd KUAHHIaTUpaau, 0y alHUKca, aHUK
MacaJjialapHu eydiaa HaMmoéH 6yaanu. Lynunr yuyn 6uanm,
KYHUKMA Ba MaJlakaJapHU y3JalTupuiiaa 6eBocuTa YKyBUM -
JIAPHUHT Y3JapHu PaosuaT Kypcatuiiapu tanad stugauu. by
MyaMMOJIApHUHT eyuMu GeBocuTa OolIKapyBra acoc/aHrat
MeIarorukK TeXHOJIOTUSIHUHT KYJIJIAaHUNILIN OUIaH OOFTUKIHP.

PHUBOXK/JIAHTHPYBUH Ta'bJAUM TEXHOJOIHSCHHUHI €TaKuH
NPUHUKIVIAPH CHaTHIA KyHUIATHIapHH KYpCaTHIL MyMKHH:
MHKOpIOpalus-cucTeMalau EHAALYB acocHua TypJn (aH-
Jlapra ouj1 GuaMMIapHY GUPJAALITUPHLL, MOCALLITaHINK TYPJIH
TabJIUM Myaccacajlapuia TabJauM LaKJ/Id, METOAH Ba ycyJla-
PHHHUHT KYJJIAaHUTYBYAHJIUTH, YAFYHIHJIHK-MyaHsiH YKYB Mpe-
MeTHra OWJl YKYB MaTepHaJn Ma3MyHHHUHT 1IAXCHH PUBOXK-
JIAHTHPHIL WIAaKJIH, METO/IM Ba yCyJlapyu OuJiaH yHFyH Tapszia
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OOFIaHULLIN, sIpaTYBUAHJIMK-TYPJIH YKYB MyaccacaJsapH rnesa-
FOMJIAPUHUHT Me1aroTuK TEeXHOJIOTUSIIApHH SIPATHIL HMKOHH -
STIApH, TAOUMHIUKHH XUC KHJIA OJIMILIJIUK- LIAXCHUHT FeHeTHK
Ba WPKTUMOMH »KHXaT/1apura acocanrat Xos1a yKyBUMIapHAHT
V3ura XOCJAMTHHU MHMBHYaJl XyCyCHSITIaPUHU XUCOOTa OJTHLIL.

Tabaum-tapous :xkapaénu yura y3apo anokanop GUpJIUK
Ta’bJIUM, TApOUsl Ba PUBOKJIAHUIL cHaTHIA KYPUO YHKHIIAIH.
By yu 6upauknu 6apobdap TanOuK KUIULL KapaéHU MOIYJI-
JlauiraH TeXHOJIOTHSIHU KYJIIallH| ocoHgatThpani. MomuyJ-
JlaliraH TeXHOJOTUSIHUHT XapaKTepJsu KuppaJjapuaan Oupu
Ta’bJIMM Ma3MyHHHH TapTUOra coinlIan ubopar 6ysaub, 6yHia
6apua ax6oporjapaaH pakaTruHa WyHAaRJapUHH KaTb-
UHJIMK Ba KyHT OWJIaH TaHJa0 OJIMLI KepaKKH, yJaap AaBJjaT
TabJIMM CTaHAAPTIAPH JOUpacHia YKyBUMIap HaoJusiTHHH 3a-
pYpHii eTapJiu lapaxkaaa MyBappakusTId amaJra ol pUILITHHI
TaXMHHJIALIH JIO3HM.

BU’KyB 9JIEMEHTH Y3 HYUra KyHuaaruiapHu Kampao oJiaiu:
(haoJIMATHUHT aHUK 3JIEMEHTIAPHHU YpraTulll OuaH OORIUK
OyJIraH Hazapui Ba amajiuil ax00poTaap, TabJAUM YUyH 3apyp
6ysran paoJMATHY TAXMUHJIOBUM MaTepUaJiap Xakuaard Mab-
JIYMOTJIap, MaKcaajiap UAeHTU(OUKALUACH, IbHU TabJUM OJTyB-
YpJIapHU XapakaTJaHTHPYBUYM MaKcaaiap, YKyB Matepual-
Jlapy Ba YKyB LIaPOUTHHU HA30paT KUJIHUII UHCTPYMEHTIAPH,
YYHOHYH, YKYBUHJIAPHHUHT KY3JIaHTaH HaTHKaJapra 3pUILHIL--
Jlapu y4yH 3apyp OyJraH wapT-1apoutiap, Tectiap, Makcaz
3TajioHu Ba GollKazaap.

Tabum TeXHOJOTUSICH KapaéHUHUHT YMyMHH MaKcaan
6up Heua japaxkaaapaa ouAMHIaAAN: OUPUHIHCH — TabJIUM
MyaccacacMHHUHT MaKCcay XaM/ia Mejiaror Ba YHUHT METOHK
(haosuATH HIeHTH(UKALMSICH, HKKHHUHCH-YKYB TpeIMeTH -
HUHT MaKCaj, NeIaror Ba YHUHHT METOAUK (aosUsITH IEHTH -
(buKalusicu, yaHHIUCH- YOy MOAYJT (YKYB 3J€MEHTH ) HUHT
MaKcaJiy Ba YHUHT YKyBuusiap GaousTHIATH HIEHTHHUKA-
uscu. ynnail Kuau6, TabAUMHAHT yMyMHH MaKCaIy aJo0XUaa
MOJIyJITa XaM, YHHHT TallIXUC KUJIHHAJUIaH OXUPTH HATHKa/a-
pura xam yTKasuaau.

SIHTH Meparoruk TeXHOMOrHsIAPHU TY3ULILA aHbaHABUH
Ta’bJIUM Ba TApOUSt METOVIAPUIAH HUMAJTAPHHU OJTHIL MyMKHH ?
Xypmaru [1pesunentumns M. A. KapumoBHUHT «SIHrHCHHM
KypMacjan 3CKMCHHH Oy3mMa» nbopacH TabJIuM TH3UMHUTA XaM
6eBocHTa oMIMpP. AHbaHaBUI TabJUM YKyBUMIap OGUsiaH Ge-
BOCHTA aJloKa, OF3aKH CYpoB, €3Ma HIJIap OJIMLI, HHILIO, My-
CTaKMJ JIM3alH Ba pacM, YN3MaKallINK, aMaJuidl HIJIapHH
KOF03, €Froy, IOHT, MeTaJl, MJacTMace MaTepuaJsiapian Tai-
épJiall MyToJiaa Ba X.K Xap KaHaal MycTaKuJ/ JaBJAaTHUHT
V3 machkypacu 6yaMoru gapkop. Tabjaum Ba Tapousiga ymy-
MHMHCOHHUH KaapusaTaap OuaaH 6upra MUK Y3UTa XOCTHK
HucOaTH, MyBO3aHaTH ajloxuja axamusTra sra. [1pesunen-
tumus M. A. KapuMoBHUHT «Y36GeKHCTOHHHHT Y3 HCTHKJOJ Ba
TaPaKKUET UYJIU>». «V36eKHUCTOH — KeJlaxKaru OYI0K aBJaaT»
pucoJiasapuia Ba WKoAKop 3uénuaap OusaH yTKasran yupa-
L1yBUA MyCTaKHJI Va6ekucron Pecrny6Gnkacu MmaKypacuHUHT
acocuil HyHasuiapu 6enrunad Gepusrat.

Busra, MoBapoyHHaxpra TabJWM Ha3apHsiCH KaepiaH
kesiran? OBponananmu? Pocensinanmu? Kyn connu tanKukor-

Japra, Tapuxuil Mman6asapra acocJaHuO LYHH aUTHLL MyM-
KHHKH, TabJAUM HAa3apUACHHU TabJUM-TapOUs Ma3MyHH,
LLIAKJIM Ba ycsryOnapuHUHT acocuit »kuxatiapu [lapkaa niiat
ynkuan6, OBpona opkaau yarapub, puBoxaanuo xamaa oy-
3un6, sua MoBapoyHHaxpra KauTuo Kesi.

ByHna# puKpHU TacAMK/IaLl yuyH GUp Heua Aa/niiapHuHT
Y3u Kudos. Jlyné rapuxuil neparoruk kapaénuaa yMyMHUH-
COHMIJIMK Ba MUJIJIMH MacaJsiajlapHy TaxXJ/Iuj KHJUIL XO3UPri
KYHHHUHT jlos13ap6 Macanacu xucobaanamu. by 6opana [lapk
VAYFH MyTaaKKUPJIaPUHUHT FOSJIaPH aXaMHATra MOJIMKIUP.
MabaymuHrua 6ysacuHki, An-Popobuit, 6w Cuno, bepynui,
An-Xopasmuii Ba 601IKanapHUHT FOsIapy TyHE HKTHMOMH - TTe -
JIaroTHK KapaéHura Ky xKuxaTiaH Tabeup 3THO, MabJayM Ja-
paxkaza YUFOHUILI JaBPUHUHT ACOCHH LIAPT-1IapOUTIapUHH
sipaThO Oeprax.

A6y Ann n6n CHHOHMHT NeJaroruk rosiiapra tymna «3uii-
pakau — Tupuk yrnon» acapu ucnat agubu Moun Tydaii-
JIAHUHT «$IK30H Yrin Xaisa» Xakuaard NoBeCTHHUHT €3UJIH -
uira acoc 6ysand. By acap/aap JioTHH THIMIA HALIP KUJWHTaH
6y116, K. K. Pyccora tanuut sau. ¥ y3uHuHr «EMHIK €1
TapOUs XaKula» acapyHHu E3Ullla IOKOPUAArK KUTOOMapaaH
toitnananran. MicnaHusiHuHr nefaroruk oaumu [yHancansa
(XU acp) «Dascadannnr 6yaunumn» acapuaa An dopo-
OuiiHuHr «Panjap caHOFH» acapUHH JIOTHHYAra WKOIUMH Tap-
JKUMa KUJIaJIH.

Oxkcedopn ynupepeuteruHunr npodeccopu Pompkep bekon
(XIT acp) An @opobuit Ba uGH CHHOJIAPHUHT XyJl0calapHHH
YyKypJaalTHPUO, Y3MHUHT «KaTTa», «yprada» €xya « KHUnK»
KOMycH# KutoOsapunu €3amu. by acapaap, uyoxa uykxu, OB-
poriofia Tapkasajan Ba Mabaym jgapaxana XV—XVI acpaapna
nejarorukKagard naHcouk xapakarra typtku 6epanu. [lan-
copUK XapaKaTHHUHT EPKUH HAMOSIHA apuaaH GUPH YeT 3J
nenarord slu Amoc Komenckuit snu. XVI acpaa sima6 wxon
kuaran $1. Komenckuii menarorukanuir AnIakTHKaCHHY PH-
BOXKJAHTHPHIITA, TabJAUMIA YKYB MJIaHH, YKYB HUJIH, CHH]-
Jlapc cUCTeMacHHM Taj0HK THLITA KaTTa XMcca KyLIraH.
Anbatra, X03Upry, MyaccacasapHi OMMaBHil TaiépJall ma-
POUTHAA TABJUMHHU TALIKWJ STHUILIHUHT CHH(-AApC CHCTE-
MacuaH OOLIKA LIAKIW TaKAUQ THATaHu HYK. JlekuH g’pTa
mapkaa, IX acpaa xaan OBPOMOHUHT KYTI XKOHIapUAA, KYM-
Janan, Poccusiia XycHuxat uiiaTuaMarad Oup BaKTaa KykHa
Xupana-MabmyH akajiemasicuia KaHua-Kanua THHOHi, Tabuui,
aCTPOHOMHSI, MaTeMaTHKa, KOMHOT WiMJIapu Oyiinua Hupuk dau
Hamoénnanapunu An bepynuii pax6apJnruna cuHg-1ape cu-
CTE€MACHCH3 Tal€pJIaHTaHINIH KMIIHHK XaipaTra cosaii.

[apk myradakkupaapuaan Kajoauaaun JlaBoHuit
«Axyiox 6y HpOfaHUHT Maxcyau» feraH sau. Llynnait n6opa-
Jgapuu An Bepynuii, 61 CrHHolla XaM yupaTtuil MyMKHH. By
1OOpaHUHT Taruaa KyJla KaTTa MabHO éTaiu. AHIUILIAHUHT
OTH XaKHKAT/A XaM KYPKOKJHUK EKH aHAUIIATUINK, GOCHKJIHK,
TY3UMJIUIIUK, Oy UPOAABUHIINK, KyWIHIHK OeqrucumMu? bup
rarjiaH KOJHUIIIHK 6y KYPKOKJIUKMH EKH MaJlaHUATIUIUKMHU ?
By Ba 1yHra yxuaii xucataap TylryH4acl yMyMHUHCOHHH Kajl-
puaTaap OUJaH MUJJIMEA Y3Ura XoCIUK ypTacuaaru MyBosa-
HaTHU Oearuaaiiiraln MesoHaapiat XucobJaaHau.
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Communicative games as a tool to develop learner’s speaking skills

Madaminova Dilnoza Adilbekovna, teacher
Tashkent University of Information Technologies, Urgench branch

Abstract: Language learning is a difficult task and requires adopting various skills. Games are a priceless support
which a teacher may take an opportunity to use in order to help the students to succeed. Using games in the process of
teaching languages is not restricted for any language level classes. It is a great tool for all levels, though it may serve dif-
ferent purposes and may be used in different ways. Using games will always help to feel comfortable and therefore more
confident in the process of acquiring a new language.

Keywords: foreign language, context, group, task, teaching process, mother language, target-orientated, commu-
nication, didactic, motivation, achievement, effectiveness, game.

Annomayusa: Hayuerue a3oika aeaaemcs mpyorou aadadeti u mpebyem npumMeHeHus pasiuiHolLx HagolKkos. Hepol —
becyeHHas noddepicka, KOMOPYIO YHLUmerb MO UCNOAb30BANb OASL 1020, 4MobbL nomousb cmyderman 006UMbCs
ycnexa. Henoavzosanue uepol 8 npoyecce npenodasanuss UHOCMPAHHBLX A36lKO8 He 02PAHUYEHO 045 A100bIX KAACCO8
YposHell A36lKa. Mo OMAULHOLLL UHCIMPYMEHM 0L 8CeX YpOBHell, KOMOPbLL MOHCENT CAYHCUNLL PASHOIM YeAIM U ObLmb
UCNOAB308AH NO-PA3HOMY. Hcnoab3ys uepol, cmyodenm moxcem uyscmeos8ams ceds KoMphopmmo u c1edo8amerbHo,

bonee YBEPEeHHbIM 8 nipoyecce 08AA0CHUSL HOBBIM A3bLKOM.

Karwuessle caosa: unocmparnmolil a3uik, KOLmeKkcm, epynna, sadanue, npoyecc obyuenue, pooHoll S3bLK,
OPUCHMUPOBAHHASL eLb, KOMMYHUKAUUS, OUOAKMUK, MOMUBAYUSL, QOCHUNCeHU, IPPeKmuUsHOCTb, uepd.

he use of games in teaching English is not, however, ap-

propriate at all times. Using various games can help stu-
dents memorize vocabulary or grammar; it can eliminate the
anxiety aroused from using a foreign language or uncertainty
about the correctness of the output. As Demes da Cruz also
states «While playing language games, students can be ex-
posed to the target structures. However, this is done in a
context of a game, they relax and forget that they are being
watched. They often become so involved in the game that
they stop feeling anxious about their mistakes. At the same
time overuse of games may take away the time the students
can use to be working individually, having the matter ex-
plained properly or simply working with the language se-
riously. It can also create the overall class atmosphere in
such a way that it is not a real learning, making it more dif-
ficult to concentrate on studying for serious purposes, like
exams. The last consequence of overuse of games in lan-
guage teaching to be mentioned here is the fact that the stu-
dents might get bored with all the play. The reason is that
students, especially students of higher secondary schools
or adults, usually do not like to be treated like little children.
The teacher must place challenge before them too, they need
to have the feeling of having accomplished something more
difficult than a good game result. Having said the above, ex-

perience, however, confirms that abandoning games in the
classes of the older group age would deprive the teaching-
learning process of enjoyment, which enriches and motivates
the students. To be complete, it is also necessary to men-
tion the teachers need to enjoy their work, enjoy the classes
and activities realized. «The moment we enter the classroom,
we must act as people who are looking forward to whatever
is coming. To fulfil that, games are of great help to keep the
teaching work still enjoyable. Simply put the teacher must
carefully consider how much and when it is appropriate to
use games in the language teaching in order to be beneficial
to the students and the whole teaching process.

According to Kayi [ 1] when utilizing game-like activities
in the teaching process, it is necessary to realize that, despite
many shared features, between the games and studying there
is also a certain variance, as whereas play does not pursue
strictly defined objectives, tuition is essentially target-orien-
tated. While overcoming this tension, the didactic play must
avoid two extremes: pursuance of the teaching aims must
not superimpose the essence of play itself to such an ex-
tent that the pupil does not perceive the activity as a game;
on the other hand, inexpedience and latitude of the game
must not reach a degree when the actual aim of the teaching
slips out.
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Further suppport comes from Zdybiewska (as cited in
Uberman,2002), she believes that games can be a good way
in practicing the target language that being learned by the
children, since they are able to provide a model of language
on what the learners will use in the real life. Related to that
statement, Kim presents six advantages of using the language
games in the classroom, which are:

1) games are motivating and challenging.

2) games are as a welcome break from the usual routine

of the language class.

3) games help the students to make and sustain the effort

of learning.

4) games provide language practice in the various and

integrated language skills.

5) games encourage students to interact and communicate

to each other.

6) games create a meaningful context for language that

is being learned by the students.

In line with Kim, Mei and Yu jing also [2] believe that
through playing games, students can learn English as the way
the children learn and say their mother language without being
aware they are studying; thus without stress, the students
can learn a lot in learning the target language. While Wright
[3] write that games can help the teacher to create contexts
in which the language is useful and meaningful. The learners
who want to take part in the activities, must understand what
others are saying or have written, and in order to do so, the
students then must speak or write in expressing their own
point of views or give information.

References:

Thus games are able to help the students use and practice
the target language being learned in a relaxed way. Games
are also highly motivating since they are amusing and inter-
esting. Games also can be used in giving practice in all lan-
guage skills and the use to practice many types of commu-
nication which is in line with the objectives of the teaching
skill.

There are some studies conducted on the use of games
in language learning. By using games, the students be-
came more interested, actively involved and motivated in the
learning activities. Games also helps the students in building
a good relationship with their friends as well as increasing their
achievement in learning English.

While Nurisnaini found out that games and songs are ef-
fective strategies in improving the students’ participation in
the classroom activities. Furthermore, Huyen and Nga [4]
stated that games have been shown to have more advan-
tages and effectiveness in learning vocabulary in various ways.
First, games bring relaxation and fun for the students, thus
help them to learn and retain new words more easily. Second,
games usually involve friendly competition and they keep
learners interested in the activities. These create the motiva-
tion for learners of English to get involved and participated ac-
tively in the learning activities. Third, vocabulary games bring
real world context into the classroom and enhance students
in using English language in a flexible and communiative way.

There are many types of games the teacher may make use
of and they are aimed to train different kinds of skills desired
for students to be acquired.

1. Kayi, Hayriye. 2006. Teaching Speaking: Activities to Promote Speaking in a Second Language. The Internet TESL
Journal. XII (11). Retrieved from: http://iteslj.org/Articles/Kayi-Teaching Speaking.html. Accessed on March 16,

2010

2. Mei, Yin Yong and Yu-jing, Jang. 2000. Using Games in An EFL Class for Children.Daejin University. ELT Research

Paper. Fall 2000.

3. Wright, Andrew et al. 1984. Games for Language Learning. Cambridge University Press.
4. Huyen, Nguyen Thi Thanh and Nga, Khuat Thi Thu. 2003. Learning VocabularyThrough Games. ASIAN EFL Journal.
December 2003. Available on http://itselj.org/lesson/lin-using games.ttml accessed on December 24th 2004.

5. http://www.teflgames.com/
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Appropriate situations to use or not to use games in language teaching
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Abstract: Using game in lessons is not only accept but even appreciate, they are able to both understand its purposes
and enjoy the activity and change of the overall learning environment to more relaxed one. The teacher should be aware
of the benefits of using games as well as look after the right proportion of games with relation to other lesson activities in
order not to overuse the games, which need to be implemented meaningfully to be able to serve their educational purposes.

Keywords: prerequisite, co-operation, educational purpose, learning process, situations, to internalize, educational

benefit.
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Using games in the process of teaching languages is not
restricted for any language level classes. It is a great tool
for all levels, though it may serve different purposes and may
be used in different ways. Games will always help students of
all levels to feel comfortable and therefore more confident in
the process of acquiring a new language.

Language learning is a difficult task and requires adopting
various skills. Games are a priceless support which a teacher
may take an opportunity to use in order to help the students
to succeed.

In general, it is advisable to use games in all kinds of
classes, there are many games and fun activities to choose
from. Petty [1] also encourages teachers to invent their own
games, and furthermore, he suggests the teacher has the
students to create their own games, too. Further, he advises:
«Wherever they come from, though, do try games; they create
that intense desire to communicate which is the prerequisite
for learning any language. And they make your lessons fun.
However, don’t play one game too often, or too long. This
is a general rule by obeying which the teacher ensures the
games are always welcome by the students and still serve
their purpose.

1. When not to use games

Although many times to use games and fun activity as they
are of a great help to the whole teaching/learning process,
there may be also situations, where a game may not answer
its purpose and the teacher’s educational aim. Some of such
situations are outlined hereby.

Students have not built the bases of vocabulary needed
for the particular game — if the students lack the knowledge
which the game requires. It then becomes stressful even
though the game would otherwise be an enjoyable activity.

Too little time available — a game should be planned
carefully time-wise as well as content-wise. It is of help if
the teacher dedicates more time to the game than seems
to be necessary. It creates anxious feeling if the game

must be ended before finishing the tasks because the time
runs out.

Students are overexcited and misbehaving — they need
to calm down, a kinetic game may not be the right answer.
Students do not co-operate with the teacher during the
lesson — in such case, it is advised by Harmer [2] to stop
using the enjoyable activities, as a restoration of discipline tool:
«Teachers can make it clear that some of the more enjoyable
activities which students like to do will only be used when the
class is functioning properly. Otherwise, they will be forced to
fall back on more formal teaching and language study.

2. When to use games

On the other hand, there is number of situations, in which
using a game or a fun activity may be of a great help in both
developing good conditions for language acquisition itself, as
well as helping to improve or create learning environment and
overall positive atmosphere in the class.

Some of such situations are described hereby. Vocabulary —
it is usually difficult to learn and live the new words, which the
on-going process of studying process requires. It is then useful
to introduce games as an opportunity to re-use the desired
vocabulary. During a game, repetition of the target words can
be executed repeatedly. The students get personally involved,
therefore, in addition to avoiding boredom as it often happens
when repeating words; it is also more likely the vocabulary
will get internalized. Lack of interest — this is a common
situation in teen-age classes, where the students are often
not motivated enough to take the learning process seriously.
In such cases, it can help to employ games and fun activities,
where they need the target language in order to succeed. The
games can be a springboard for the serious language work, or
vice versa, the language work can become a precondition to a
success in the following game.

Tiredness — it is a matter of fact that students do not
always come into the language class in their best condition.
They may have just had a demanding PE class, have just
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written an exhausting exam, have difficulties at home, orit is
simply «one of the days». In such cases, it is very difficult for
anyone to perform their best, including language students.
The teacher should be aware of that. Games may be used
as a tool to overcome the crisis and yet bring an educational
benefit, too.

The students do not co-operate — there may be classes
where the students are not very close to each other, do not
feel comfortable when asked to co-operate on an activity. A
game has a great potential bringing the students together. The
reason is that such activity is not viewed as extremely serious;
the students can relax and find a way to communicate better.

Relerences:

This skill is then also transferred to other activities too,
and, needless to say, other subjects may also benefit from
the newly learned communication skill, especially if the
students are required to work on projects or otherwise as
teams.

Time left — short games or fun activities may serve as time
fillers, for instance at the end of a lesson, when all planned
work has been finished. This way the time remaining is not
«wasted, it is used for the language practice too. Regular use of
short games at the end of lessons also motivates the students
to work harder and have their work finished earlier, in order to
save time for an enjoyable activity.
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Abstract: The Communicative approach emphasizes the ability to communicate the message in terms of its meaning,
instead of concentrating exclusively on grammatical perfection or phonetics. Therefore, the understanding of the second
language is evaluated in terms of how much the learners have developed their communicative abilities and competencies.
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hat is communication? Ccommunication is first of all ex-

changing opinions, information, notions of social, cul-
tural, political and other aspects of everyday life. The world
around us is the world of communication in various spheres.
And only at language lessons the only means of communica-
tion are textbooks and the lecturing teacher. In the classroom,
the teacher is the source of information. And this communica-
tion is under control rather than free. In this case, the purpose
of a teacher is to transform the communication with students
to a pleasant, attractive and emotional lesson.

Real communication is always informative, unpredictable
and unexpected. If the teacher is always informative, inter-
esting and unexpected, then even before the beginning if the
lesson students will be disposed for a good lesson. But if the
previous lesson is just the same as the next one, students will
be bored with it before the lesson start. Even the most trivial
dialogue can be transformed to a communicative one if no one
knows a word of what will be said about. If the dialogue starts:

A: — How are you?

B: — And you?
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Then it all can be boring, definite and predictable. This di-
alogue is not informative, and rather similar to those which
the students must learn by heart in terms of a prepared situa-
tion recipe. By contrast, the dialogue below is unpredictable,
interesting and informative:

A: — How are you?

B: — Is it true, that you... or

A: — What is the result of the match?

B: — Tell me, where I can get repaired my Japanese TV
set? It broke down in the middle of the match[1].

The answer is unexpected and related to the questions
only associatively. During a language lesson, such dialogues
can reflect spontaneous situations. Those unexpected dia-
logues are really communicative and built according to the
scheme «stimulus — response». This principle stimulates
active thinking process, intuitive thought and use of language
in the frame of fixed communicative habits.

Communicative language teaching makes use of real-life
situations that necessitate communication. The teacher sets
up a situation that students are likely to encounter in real
life. Unlike the audio-lingual method of language teaching,
which relies on repetition and drills, the communicative ap-
proach can leave students in suspense as to the outcome of
a class exercise, which will vary according to their reactions
and responses. The real-life simulations change from day to
day. Students’ motivation to learn comes from their desire to
communicate in meaningful ways about meaningful topics.
The communicative approach could be said to be the product
of educators and linguists who had grown dissatisfied with
the audio-lingual and grammar-translation methods of for-
eign language instruction.

They felt that students were not learning enough realistic,
whole language. They did not know how to communicate using
appropriate social language, gestures, or expressions; in brief,
they were at a loss to communicate in the culture of the lan-
guage studied. Interest in and development of communica-
tive-style teaching mushroomed in the 1970s; authentic lan-
guage use and classroom exchanges where students engaged
in real communication with one another became quite pop-
ular. In the intervening years, the communicative approach
has been adapted to the elementary, middle, secondary, and
post-secondary levels, and the underlying philosophy has
spawned different teaching methods known under a variety of
names, including notional-functional, teaching for proficiency,
proficiency-based instruction, and communicative language

References:

teaching. Margie S. Berns, an expert in the field of commu-
nicative language teaching, writes in explaining Firth's view
that «language is interaction; it is interpersonal activity and
has a clear relationship with society. In this light, language
study has to look at the use (function) of language in context,
both its linguistic context (what is uttered before and after a
given piece of discourse) and its social, or situational, con-
text (who is speaking, what their social roles are, why they
have come together to speak)[2]. In communicative language
teaching when teachers deal to grammar function they try to
use more the inductive method of teaching grammar involves
presenting several examples that illustrate a specific concept
and expecting students to notice how the concept works from
these examples. No explanation of the concept is given be-
forehand, and the expectation is that students learn to recog-
nize the rules of grammar in a more natural way during their
own reading and writing. Discovering grammar and visual-
izing how these rules work in a sentence allow for easier re-
tention of the concept than if the students were given an ex-
planation that was disconnected from examples of the concept.
The main goal of the inductive teaching method is the reten-
tion of grammar concepts, with teachers using techniques
that are known to work cognitively and make an impression
on students’ contextual memory unlike deductive method of
teaching grammar which is an approach that focuses on in-
struction before practice. A teacher gives students an in-depth
explanation of a grammatical concept before they encounter
the same grammatical concept in their own writing. Deduc-
tive teaching methods drive many students away from writing
because of the tediousness of rote learning and teacher-cen-
tered approaches. Each teaching method is based on a par-
ticular vision of understanding the language or the learning
process, often using specific techniques and materials used
in a set sequence.

The main methodologies are listed below in the chrono-
logical order of their development:

Grammar Translation — the classical method

Direct Method — discovering the importance of speaking

Audio-lingualism — the first modern methodology

Humanistic Approaches — a range of holistic methods
applied to language learning

Communicative Language Teaching — the modern stan-
dard method

Principled Eclecticism — fitting the method to the learner,
not the learner to the method.
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Abstract: It is described about disconnect between knowing the rules of grammar and being able to apply those
rules automatically in listening, speaking, reading and writing. This disconnect reflects a separation between declara-
tive knowledge and procedural knowledge. Declaratives knowledge enables a student to describe a rule of grammar and
apply it in pattern practice drills. Procedural knowledge enables a student to apply a rule of grammar in communica-
tion. Grammar teaching like teaching the four skills, should involve pre-, while- and post-stages in an attempt to pro-
vide integrated learning environments.
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Grammar is one the key elements of all languages. We
use grammar whenever we speak, read or write English.
Grammar is a part of the language, not something “extra” that
needs to be taught. In many ways learning to speak or write a
language is like learning to drive a car. We can learn to drive
only by practicing how to control and use the instruments,
not by memorizing the rules of driving. Similarly, teaching
students grammar rules without giving the students an op-
portunity to use these rules will not help them use English in
real life. Language teachers and language learners in many
non-native countries are often frustrated by the disconnect be-
tween knowing the rules of grammar and being able to apply
those rules automatically in listening, speaking, reading, and
writing. This disconnect reflects a separation between declar-
ative knowledge and procedural knowledge.

Declarative knowledge is knowledge about something.
Declarative knowledge enables a student to describe a rule of
grammar and apply it in pattern practice drills.

Procedural knowledge is knowledge of how to do
something. Procedural knowledge enables a student to apply
a rule of grammar in communication [1]. For example, de-
clarative knowledge is what you have when you read and un-
derstand the instructions for programming the DVD player.
Procedural knowledge is what you demonstrate when you
program the DVD player. Procedural knowledge does not
translate automatically into declarative knowledge; many
native speakers can use their language clearly and correctly
without being able to state the rules of its grammar. Like-
wise, declarative knowledge does not translate automatically
into procedural knowledge; students may be able to state a
grammar rule, but consistently fail to apply the rule when
speaking or listening. Most of our life of learning English
we have been told to learn grammar rules at school, at Uni-

versity. Was it successful? Do we still have some obstacles
which not allow us to speak and understand fast? Actually, we
focus on grammar rules a lot. We learn Past Tense, Present
Tense and other features of grammar during our learning
process closely. According to the professors of Effortless
learning English club declare when learning grammar rules
we analyze language, think about language which not teach
us to speak well. For writing learning grammar is accept-
able in which we have enough time to think about tenses,
but speaking leads us to respond quickly and understand
carefully. Native English speakers learn grammar rules from
hearing and listening from the real situations [2]. In many
English classrooms, teachers often set aside a particular
time slot that is dedicated to the study of grammar. Such
periods often focus on different points of grammar, such as
tense, active and passive voice, or reported speech. Students
are usually able to do the associated grammar exercises cor-
rectly, but when they are required to speak or write in English
during other English lessons, they keep making grammatical
mistakes. In addition, where grammar exercises are included
as part of a textbook rather than in a dedicated book, some
teacher’s feel they need to provide additional grammar-based
input themselves. As a result, students get a lot of practice in
memorizing grammatical rules without learning how to apply
them in different situations. Here is an example to show
the difference between memorizing and understanding
a rule. It shows a typical exchange between a teacher and
a student:

Teacher

Sudip, why have you not done your homework?

Sudip

[ have done it yesterday, Madam, but I have forgot to bring

my copy.
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Teacher

Don’t say “I have done it yesterday, but I have forgot’...
Haven’t I taught you the rule of present perfect tense?

Sudip

Sorry, Madam. You have taught it last week, but I have
forgot it now.

As you will have noticed in the above example, students
may memorize the rule, but this does not mean that they have
understood how to use it. Without enough practice in using
the rule in natural situations, students may forget that the
present perfect is not used with words showing a definite time
(‘yesterday’), or that the past participle form of the main verb
is used (‘have forgotten” or “have remembered’). At all pro-
ficiency levels, learners produce language that is not exactly
the language used by native speakers. Some of the differences
are grammatical, while others involve vocabulary selection and
mistakes in the selection of language appropriate for different
contexts. In responding to student communication, teachers
need to be careful not to focus on error correction to the det-
riment of communication and confidence building. Teachers
need to let students know when they are making errors so that
they can work on improving. Teachers also need to build stu-
dents’ confidence in their ability to use the language by fo-
cusing on the content of their communication rather than the
grammatical form. Teachers can use error correction to sup-
port language acquisition, and avoid using it in ways that un-
dermine students’ desire to communicate in the language, by
taking cues from context. [3]

When students are doing structured output activities
that focus on development of new language skills, use error
correction to guide them.

Example:

Student (in class): 1 buy a new car yesterday.

Teacher: You bought a new car yesterday. Remember, the
past tense of buy is bought. When students are engaged in
communicative activities, correct errors only if they interfere

Relerences:

with comprehensibility. Respond using correct forms, but
without stressing them.

Example:

Student (greeting teacher): 1 buy a new car yesterday!

Teacher: You bought a new car? That's exciting! What
kind? Teach Grammar in Context is one of the most impor-
tant things to do if you are looking for more interesting ways
to teach grammar is to teach it in context. For example, let’s
say we are introducing conditional sentences to our students.
We could start our lesson by writing a big title on the board:
“Conditional Sentences”, followed by an example: “If [ don’t
study for a test, [ get a bad grade,” followed by a lengthy ex-
planation: “This type of conditional sentence means that every
time the first thing happens, the second thing happens, too.
So, every time I don’t study for a test...” Are you falling asleep
yet? On the other hand, we can start our lesson by tossing out
some sentences for the students to finish: “If Jerry falls asleep
in class, he...” “If I don’t study for a test, I...” “If  eat too much,
[ feel...” We might need to coax the answers out of them at first,
but usually there will be one or two students who will catch
on right away, even if they’ve never heard that particular sen-
tence structure. The other students, after hearing a few an-
swers, will get the gist pretty quickly, too. Let some zany an-
swers come up, and have fun with it. Once they’ve seen the
grammar in context, take a few moments to clarify and point
out the structure and usage. We must be sure everyone un-
derstands, knows what it’s called, and can identify and give
examples of this particular sentence structure.

When students see grammar in context first — through a
game, a story, an activity, or just frequently hearing it used —
it lets their brains work a little bit to intuit the meaning be-
fore you formally explain it. That’s how we naturally learn
a language: by being exposed to it and picking up on the
meaning. It’s more engaging, it develops an understanding
that’s grounded in context, and it also develops their critical
thinking and comprehension skills.

1. http://www.nclrc.org/essentials/grammar/stratgram.htm

2. AjHoge. Seven rules of effortless learning English, Rule 2.

3. Mark Nettle and Diana Hopkins. “Grammar in Context”. Cambridge University Press.2003.

4. Mora, J. K. “Major components of the study of grammar and syntax: Teaching grammar in context”. Retrieved 15th

July 2007.

5. Meena Singhal. The Internet and Foreign Language Education: Benefits and Challenges. The University of Arizona,

USA.



“Young Scientist” - #9.5(113.5) - May 2016

Education | 67

Modern tendency of teaching grammar through interactive methods

Madaminova Dilnoza Adilbekovna, teacher
Tashkent University of Information Technologies, Urgench branch

Abstract: The most important way to teach grammar creatively is that grammar doesn’t have to be dry and boring.
Ifyou teach it in context and incorporate grammar into stories, games, and other fun activities, our students will pick up
on grammar usage and structure relatively painlessly and they will probably even have a lot of fun doing it.
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he Communicative Language Teaching method has var-

ious characteristic as understanding occurs through active
student interaction in the foreign language. The educational
interactive process is characterized by total transparency and
utmost flexibility because it allows the teacher to “dialogue’
with the student and the student to “argue” with the teacher
in democratic, free and sincere manner through scientific
techniques of which experience has proved the great ability to
transmit a clear image of the learner’s capabilities in the field
of knowledge acquisition and his psychological impressions
of the process [1]. The teacher of the future should be inter-
active and effective. These two virtues undoubtedly increase
the responsibilities of the future teacher, because the tradi-
tional teacher relied on the quantitative aspect of knowledge,
on the educational authority in all its forms and manifestations,
on despotism, punishment, and on the complexes of fear and
weakness, in addition to memorization, performing his edu-
cational duty without giving the slightest attention to the psy-
chological repercussions of this process and to the educational
acquisition and improvement of output. What are therefore the
characteristics of the teacher of the future at both the interac-
tive and efficient levels?

The interactive teacher:

1. Open-mindedness;

2. Dialogue;

3. Continuous communication;

4. Cognizance of the learner’s psychological factors;

5. Adopting feedback;

6. Adopting continuous assessment;

7. Stimulating the learner;

8. Creating an educational environment consistent with
the learner’s perceptions.

Teachers work with materials which pupils can apply in
their real lives and that is why they are close to them. This form
of learning supports pupils” independence, cooperation, cre-
ativity and helps pupils to express their own opinions and ideas.
[t creates a sense of responsibility for collective task. Modern
technologies used in interactive teaching help teachers to

’

mediate the relations between subjects more illustratively. It
helps to improve cross-curricula links.

Various types of interactive teaching help pupils to re-
member and understand new things. From teaching expe-
rience we have noticed how enthusiastic students are about
practicing language by means of games. The grammar games
are not only fun but they help students learn without a con-
scious analysis or understanding of the learning process while
they acquire communicative competence as second language
users. Using games to teach grammar not only engages stu-
dents but also helps them to remember what they’ve learned.
This method allows teachers to tailor their lessons to the dif-
ferent learning styles of students. For instance, each student
can be given a large flashcard with a word on it, and the stu-
dents must physically arrange themselves into a proper sen-
tence. Other games can include word puzzles or fun online
quizzes. Over the years, many methods have been developed
for teaching grammar and have been built upon, abandoned,
or combined, all with the same goal in mind teaching stu-
dents how to communicate effectively and understand how to
use the English language. Because of the grammatical com-
plexity of English, each method has its pros and cons. Some
lessons are less likely to be remembered, while others may re-
quire more in-depth explanation and practice [2]. Regardless
of how grammar is taught, a well-rounded understanding of
English grammar is the most important factor in improving
the literacy of students. Word puzzles are a useful and inter-
active method whereby students can learn all sorts of impor-
tant parts of

English grammar. They can be used to encourage students
to identify and understand various parts of a sentence; gram-
matical concepts like synonyms, tenses and conjugations; or
incorrectly used grammar. Word puzzles such as crosswords
are easily modified to suit all age and skill levels and intro-
duce an element of fun competition into the learning process,
so they can be invaluable in forging a full and lasting under-
standing of English grammar. Another game-based method
of teaching grammar that you could use in teaching your stu-
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dents is Bingo. The game of Bingo is based on people marking
off spaces on their card until they fill in a row or column fully.
In normal Bingo these are numbers, drawn at random from a
pool. In grammar lesson Bingo, they could be pronouns, verbs,
nouns, sentence structure, antonyms, and so on — students
could use the daily newspaper and attempt to find correct ex-
amples of these grammatical concepts faster than each other,
thereby “winning” the game — and learning in the process!
Short and fun grammar exercises like this can be included on
a regular basis during your lessons to keep correct grammar

References:
www.linkedin.com/pulse

www.gramimarcamp.coim

or o oo

usage fresh your students’ minds and improve their recall of
the topics at hand. Advanced English Grammar is an online
lesson plan featuring quizzes and lectures to help you teach
your students all the elements of good grammar [3]. Games
and activities are interactive and the perfect time to revisit and
emphasize grammar points with very little effort on your part
and a lot of fun for the students. For example, mad libs are a
perfect way to revisit the difference between nouns, verbs, ad-
verbs, and adjectives, without feeling like a dry review.

Ellis, R. «The place of grammar instruction in the second/foreign language curriculum».2002 p 19—31.

Carter, R.& Hughes, R «Exploring Grammar in Context». Cambridge: Cup. 2000.
Savignon, Sandra J. & Berns, Margie S. (1984 ). «Initiatives in communicative language teaching». Reading,

Massachusetts. Addison-Wesley Publishing Company, Inc.1984, p 5.

JIeKCUK-CTUNUCTUK YCYNNAPHUHT UHTNIN3 TUAKMAAH Y36€eK TUAUra Tapxuma
KUAuw myammonapu

Canaesa ®epy3a HopbaesHa, npenoaasaresb;
A6aynnaesa LLoxuaaxoH [laBpoH6EKOBHA, KaHAMAAT QMI0NOTMYECKUX HAYK, CTApLMiA NpenoaaBaTeb
TawWKeHTCKNIA YHUBEPCUTET MH(OPMALMOHHBIX TEXHONOTHIA, YpreHyckuit hunuan

Annomauyuas. Yuby makorada baduuti-macsupuii socumanap, 00pasil AUHEBUCMUK OUPAUKAAD, XUC- MylieyHu Uugdho-
daaosuu cljz 8a LOOPAAAD, AUHSBUCIMUK BOCUMANAD AY2ABULL- MAHMUKIUL 80 KOHMEKCMYal MADHOLAPUHUHE [J3APO MY -
HOocabamu, AUHBUCMUK 80CUMAAAPHIH2 00pA3AUALCI XAMOQ XUCCULL- MaDCUpUaniLel 00amda yaaprure ycayouii be-
mapagh cuHOHUMAAPU He2u3Uda HAMOEH OyauLLL XaKUOa CY3 10pUmuLadu.

Kaaum cizaap: mapucuma, aunesucmuka, AUH8UCMUK 80CUMA, 00pA3AUAUK, YcayOull sasuga, baduul é0eopauk,
baduuti-macsuputl BOCUMArap, AY2asuil-MaHMUKUIL MADHO, KOHMEKCMYal MadHO

Annomayus. B dannoil cmamoe peds udém o xyooaecmsenro- u300pa3umenbHolx c80LUCMBax, 06pasHo-AUHEU -

cmudeckux eduHCInBBHHbLX, O gblpaiiteHusx U crosax, solpaxcarowue 4yscmea, O 83aUMOOMHOULeHUU CA0BAPHO-10~
cu1eCcKoeo U KOHCmMeKmyaibHoeo BHAUEHUL MUHSBUCTIULECKUX cpedcme, 06 O5p613HOCIﬂLL AUHeBUCMUYECKUX Cpedcme.

Karouesoie crosa: nepeeod, AUHeBUCMUKA, MUHeBUCMUYEeCKUE cpedcmea, 06pa3n00mb, memoduueckoe 3adauue,
XyaOOfL'eCIﬁBQHHbLLZ namAamHux, )Cy@O?fC@Cﬂ’LBeHHO-Ll306p03um€/lblibl€ cpedcmsa, CA0B8APHO-N02U4eCKOe 3HauYeHue, KOH-
mexkcmyailbHoe sHaveHue.

Annotation. In this article we are talking about the artistic and visual properties of imagery and linguistic only,
about words and words expressing feelings about the relationship between lexico-logical and contextuales values of the
linguistic means of the imagery of linguistic means.

Key words: translation, linguistics, linguistic devices, imagery, teaching job, art monument, the artistic-visual tools,
vocabulary-a Boolean value, contextual value.

[3)
y3apo MYJIOKOT Hadpakat ycsiyouit Getapad JIMHTBUCTHK BO-
cuTajap, 6anku 06pasiiu, XUCCHI -TabCHpYaH THI OUPJIHK-

é[LFOpJ]MK THJIMHHUHT )KO3M6aLLOpJ][/1Fl/IHI/I, TabCUPUYAHJIUTUHH,
XaJIKUWJIJIMTUHH Ba §/3I/IF8 XOC MUJLJIUH XYCYCHATHHHA t03ara KeJi-

Japy épaamuaa xaM aoJs aMmanra olMpuIaan. 3epo, KOHI
HYTK TaOMaTaH paHr-o6apaHr 6aauuii-TaCBUPHI BOCHTAJIap,
00pasJii JTUHTBUCTUK OUPJMKJIAD, XUC-TYHFYHH H(OIaNToBYH
cy3 Ba ubopasap 6usnan Tyaub-Touran 6yaub, ynap 6aauui

tupag.O6pa3muanK acocat JUHTBUCTHK BOCHTAJIAp JyFaBHH-
MaHTHKHMH Ba KOHTEKCTYaJsl MabHOJIAPUHUHT ¥3apo MyHocabaTra
KHPULIYBU 3aMUHKIA TTai10 6Y/IM0, HYyTKHUHT TabCHPYAHJIUTH
Ba XK03UOANOPJUTHHU BY2KY/Ira KeJITHPAJIH, TaAbCHP KYBBATHHH
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oLIMpad, PUKPHUHT siHA/la MyKaMMaJlpoK Ba TepaHpoK udoaa
ITUJIMLINTA KyMaKJ/allaju.

JIMHTBUCTHK BOCHTAJAPHUHT XUCCHI-Ta'bCHPUYaH MabHO-
JIapHy JIyFaBHil-MaHTHKHI MabHOMApHAaH (hapKJIH YIapoK, XHe-
XasKOH UoaCH YUYH KYJJIAHUITaHH XOJIIA, CY3JOBUMHUHT
XasKOHJH XOJIaTHHH, XMC-TYHFYCUHM, aTpohiark BoKea - X011 -
caslapra MyHocabaTHHH aKe 3TTUpaad. YyHku aTpod BoKea-xo-
Jucanapu 6usaH yambapuac 6OFIHK, HHCOH (DAOJIUSTH XaMullia
XuccHer orywuaanup. YyHoH4H, HHCOH OUpPOp Hapca Exyn
BOKea-xojucara Myxa66at éxu Hapat xuccu Ou1an Kapanim,
JIMKKAT-YBTHOOPUHK OUp HyKTara Tyn/aab xas:KoH OuUJlaH CcyX-
OaTIOUINHN THHIIAH OOUIalIH, »KaxJl OTHra MHHAJIH, YKa3aBa
KWJIaJI1, LIOaHaM, 3aBK1aHanu. Mucon Tabuarunaru 6ynuai
yarapuiisiap HacdakaT yHUHT 103UJia, Xapakatiapuaa, 6ajku
HYTKH/Ia XaM Y3 aKCHHH TOMaJIH.

Banuuii HyTK TapkuOuaa KyJaaaHuaral Xuecuii-rabernpuan
JIMHTBUCTHK BOCHTaJIap TH3UMHU aCAPHUHT YMYMHUH SCTETHK Xy -
CYCHSITHHH BY2KY/II'a KeITHPraHu XoJi1a, MyaJuiHUHT Gaiuuii-
FOSIBUI MaKcalMHu pyéora unkapaau. bajgunii acap rapkubuia
OF3aKHM (acocaH Ma/IoruK ) HyTK HaMyHaJlapUHM HAMOHMLLI 9Ta-
nurad GyHaai JJHHIBUCTHK BOCHTAJIAP CY3JIOBUMHHHT aTpod-
Jlard BOKea-Xoiucasnapra HucbaTaHn xam Uxko0Mid, Xxam cas10ui
MyHocaGaTHHM Hoza sTaau. Maskyp MyHocabaTaap aycroHa,
TAaXCHHOMY3 Tap3/1a HAMOEH OYJIHIIIN XaM, Xa3HJ0My3, KHHOSIIH,
WITHOTCU3 LAKJIA Ky3ra TallJlaHUIIKY XaM, TaXKUPOMY3,
XaKapaToMy3 OXaHT KacO 3THILIHM XaM MYMKHH.

JIMHIBUCTHK BOCUTAIapHUHT, 0OPA3/IHJIUTH XaM/ia XMCCHH -
TabCHPUAHJIUTH OJIAT/IA YJIAPHUHT yeayOui Getapad CHHOHHM-
Jlapu Heruauaa HaMmoéH 6ynaau. bunobapuH, TapkumMa THINIA
Bazn(aaop JUHIBUCTHK BOCHTAMAP TaHJALI YPHUTA THJIT OUp-
JIMKJIADUHUHT yesiyOuil 6etapady, yMyMuil MabHOJIapUra Mypo-
JKaaT KKUJIULI MAaTHHU 3apypuil yesyOuil paHr-6apaHiiuKaaH
MaxpyMm staau. Jlemak, TapxKUMOH Xed KaUOH JIMHIBUCTHK BO-
CUTaNAPHUHT MOJJIMI-MAaHTHKUH MabHOJapH OUIaH KHOs-
JIAHMAaCJIUTH, acJUsT yeayOuil Basuacuuu pyéora unkapuiil
YUyH YHMHT Ke{iMHI'H Ma3MyHHMH KaTJamJ/apura Hasap Tall-
Jawuu josum. Macanan, H. B. Torosnnunr «Pesusop» nbeca-
cHJla l1axap XOKMMH Y3 HYyTKHJa yeayouil 6etapad, opgauil 6a-
E¢HHUTHHA Y3U/Ja My>KaccaM 3TraH «IOJYYUTb» CY3U YpHHUTra
YHUHT MabHOCHHM 00pa3J/in Tap3ja caabuil oxaHriaa ugomia
3TajiUraH «3alMONTL» CY3UHU KyAIaiIn. Y36eK TapiKiHmo-
HUHHHT XaM ycsyOuit 6etapad «0JMOK», «KYJIra KHPUTMOK»
OUPJMKIAPH YPHUTA MA3Kyp OUPJHKIAPH KOHTEKTCA calbuil
OXAHIVIM, OF3aKU-KAUAapU HYTKKA XO0C 00pa3J/uauK Kach
3THO, MyKOOWJ ycaubui TabCHpUaHJUK sipaTa oJajurat
«yMapMOK» cy3uaaH oianaHuiin BasupaBuil yHFYHIUKHHI
t03ara KeJiTHpraH. Bejib oHO, Kak Tbl jiymaelib, AHHa AH-
JleeBHa, Terepb MOXKHO 6OJbIION YHH 3aIMOUTD [ 1 ]. dHau,
neiiman, Anna AuzieeBHa, KaTTapok 6Up aMajiHi yMapcak Xxam
oyaap.

OpHect XeMHHTYIHHHHT «AJIBUI0, KypoJi!» poMaHH nep-
COHaXH HyTKHJa Kystanuiaran «to sneak off» xamua yuunr
pycua Ba y36ekua MyKOOHJIIAPH «YTH3HYTh» Ba <)Ky(PpTaKHH
poctiab KOJMOK» OUPJUKIAPU MOJAUNA — MaHTHKUHA Mab-
HOJIH «KOYHO KeTMOK» OMPUKMACUHUHT XUCCUH — TabCHpUYaH

udonacu 6ynub, TapxKUMaLa Maskyp TaoOBYTHUHT MHOOATTa
OJIMLIN AJICKBATJIMKHUHT IPATHJIULLINTA OJIM0 KeJIraH.

You had a love affair all summer and got the girl with child
and now I suppose you’ll sneak off [2]. Bce neto Bel urpamu
B JII0OOBb U CeJ1a/K AeBYLIKe pebGEHKa, a Ternep, BepPosiTHO,
HaMepeHbl YIM3HYTh. E31 GuMan KH3 HKKHHTH3 HIIK — My-
xa66arra 6epusinG, SHIU KyPTaKHU POCTIa6 KOJIMOKUMMHUCHS.

Yey6uil xxuxaTian 6erapad, 3pKUH —MaHTUKHE MAabHOJIU
JIMHTBUCTHK BOCHTa/ap allpuM MaTHHUH XoJaTap/a nepcoHoxX-
JIAPHUHT MyasiH Hapca €K BoKea Xoaucara HucbaTtan nakoOui
&K caJ0uil MyHocabaTHHY HoJa eTUILIIA alloXK1a OXAHT Ba
ypry 6unan Tanaddys STUNAINKY, HaTHXKaa JUHTBUCTHK BO-
CHUTa XMC — XasKOH MabHO Oerucu kaco stauu.Bynnait nait-
Jlapya OUpJMKIap Tap:KUMa THJINTA JyFaBUi 9KBUBaJICHTJIapH
épramuzia smac, 6ajKu HyTK »Kapaénuaa Kach 3TraH Kyuumia
MabHO Oe/THIapura KOHTeKCTyasl MyKOOUJ JIMHIBUCTHK BOCH -
Tajap Tamjaul épaamuaa Taaku stusnaan. Macanau, [utep
Abpaxamchunr «Kabpnaru rymuam6ap» poMaHu KaxpaMOHH
razab 6uian Tasnagdys srran xutob Tapaujaaru «get out» 6u-
pPUKMacH y1I0y MaTHHI X0J1aTa Y3UHUHT OIaTIATH < HUKAPUHU
&Kn Mya¥isiH 6P XKOHHH TapK 3TMOK», «TalllKapura YMKMOK, »
Kabu ycyoui Getapad MabHOJIapHaaH y30KIaluo, cajaoui
XUC-XasKOH Oeruck Kach 3TraHku, Oy Basuda pyc Ba y30ek
THJIAPUA MyKOOHJI XyCyCHSITIIM JIMHTBUCTHK BOCHTaJ1ap épa-
MUJIa KailTa sipaTuirai. 30TaH, yabekua Tap:kumajaaru caabuii
MabHOJMH «TYEFMHU LIMKUJIIATMOK» (PPa3eooruk OUpJIHTH
TMepPCOHAKHUHT PYXUH XoMaTHHU aitHan udoaa srran: «Then
get out, you damn fool!» Udoma exploded [3] Torna y6u-
paficsi, HIMOT NPOKJATLIA! — B3opBasics Y1omo. YHaail 6y.ica
TYEFMHTHH IIMKWJLIAT, aXMOK,! — nenu 6upjian razabu Kaitnao
Ynomo. Kaiin stuiaranuiex TypJud THAIAP JEKCHK SKBUBAJICHT -
JIapH CEMAHTHK KYPH-JIHIIK aKCApUAT XoJuiapaa 6up-6upura
Moc KesiMakii. By xos1 xycycan MKKH THJT GUPJIMKIAP MOJUIHH--
MaHTUKUI MabHOJMapuaa smac, 6ajJKu TypJanu-TyMaH HoaHba-
HaBUH Xo/aTyapa KyluM4ya Ma3MyHH# Xycycusitaap kaco 3Tuo,
06pas MK EKn KOO Exys canbui Xuccui Tyuryaap udo-
JIACH yUyH KyJ1/1a- HUIraHJaapuaa Kyrnpok, Kysatuiauu. babsau
acausiTaa GoijasaHuiral KaTop XUCCUi-TabcupuyaH Mab-
HOJIOL Cy3J1apra Tap KuMa THIIMAA OUTTarnHa, aMMo CEMaHTHK-
ycayOuil KAMPOBH KEHT JIMHTBUCTUK BOCHTAHUHT MOC KeJIHIIN
€KH, aKCHHYa, ac/USATIArd MabHO 0MPACH KEHT OUTTA JIMH-
IBUCTHK OMPJIMKKA Tap:KUMa THJIMIA MaTHHH X0J1aT TaKO30CH
Ou/aH oF3aKu HyTKIa Xoc OyTyH GOLIJIH CUHOHUMHK KaTop-
HUHT MYBO(UK KeJIUIIH MyMKHH. AJleKBAT Tap:KUMa sipaTuILl
MachyJHsITH 3Ca CaHbaTKOP 3UMMacHra MabHo Oesirujapura
Kypa hapkjaHaauran OyHIal CHHOHUMJIAP TYPYyXH OpachjiaH
9HT MaKOYJIMHU TaHIall Ba3H(pacHHH KA.

ByHnnan Tawkapu, Mya#siH JHHTBUCTHK BOCHTA TYyPJiH
HYTKHH XoJlaTaapaa TypJuda yeayOuid TabCUpUYaHInK Kaco
STUIIM MyMKHH. BuHo6apuH ycsy6ui Bagudacu Kyara rati-
JIaHWO TypraH XucCHil-TabCHpUyaH OUPJIUK KOHTEKCT TaKO30CH
OusiaH y30eK THIMra MOJUIMI-MAaHTHKHI MabHOra sra OyJraH
JIMHTBUCTHK BOCHTA OPKAJM YTHPUINIIN KU, aKCUHYA, aHba-
HaBui ycayoui 6erapad 6UpaUK GaiuUi KOHTEKCT TapKH-
6una aoJaliraHi XoJia, XUCCHil-TabCUpPUYaH/INK aJloMaTH
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kach 3THO, yesryOuil XyCyCHSIT/IM JIMHTBUCTHK BOCHTA €paMuia
Tap:KUMa KHJIMHHIIM MyMKHH. ByHaall xosnnapaa MKKH THJ
OUPJIHKJIAPH XaM OflaT/ia XMCCHH-TabCHPUYaHIUK Kach Tau.
Y16y Ma3MyHu# XycycusT 6up THIIa aHbaHABUH KYPUHULITA
sra 6y/ca, MKKMHIMCHIA TETHIIN Tap3aa OyHE 3TU/ITaH KOH-
TEKCT épyramujia HaMoéH 6ynanu. 3epo, 6a i KOHTEKCT Tap-
KUGU/IA IesIpJId Xap KaHaak anbaHaBui, ycayouil 6erapad T
BOCHTACH aJIOXM/1a HYTKHH BasusIT/ap/a Cy3/JOBUMHUHT HCTAK
Ba MaKKCa/IM acocujia yeayonui Ma3MyH Kach STHILM MyMKHH.
Ammo GyHaal Tap:KuMa ycyJid KaMIaH-KaM Y3UHH OKJIal/Iu.
Cysnap HacbakaT WIMHI-TeXHHKaBU, GaJKi Oaluuil MaTH
TapkuOW/a XaM KYMTHHYa THITHHWHT JIEKCHK - CEMaHTHK TH3UMH/IA
Y3/apura Xoc MAHTHKHH aTOB MabHOJIApUA KYJIIaHUIaHIap.

OG6pasnInK; XUCCUI-TabCUPUYAHJIHK JAEKATH CY3JapHUHT
CEeMaHTHK TH3UMMra Xoc OysmaraH nautiapaa yJaapHuHr 6a-
JIMHI KOHTEKCT TapKMOU/a KylIuM4a, HoaHbaHaBUid MabHO Ba
MabHO Gesruiapu Kach 3THIL 3XTUMOJIM T1ACT lapakajia Ha-
MOEH Gy1aH.

Bup/nKIapHUHT XMCCHI-TabCUPUaH MabHOJMAPH acauaa
MOJUIMH-MaHTUKHI CeMaHTHKACH aCOCH/a XOCH/T KUJMHTaHJIH -
rUra KapamacjaH, JiyFaBuii-MaHTHKHUI Ba MATHUH MabHOJIAPU
opacuaard Ma3mMyHU# OOFIaHULI IeIPJIM Ky3ra TallJlaHMakiIu.
ByHnnaii naitaa xuccuii-trabCHpuaHIuK MPEAMETIaPHUHT AKJ,
Baguda Ba XycycHsiTiapu acocuia smac, 6ajJKi HHCOHHUHT
YHTa MpeaAMeT Ba BOKea-Xojucara HucbaTtaH cajouil MyHo-
cabaTy 3aMUHMJA BYKyAra kenaad. XakopaT, TaxXKUp OoXaH-
rUra sra XucCHi-tabcHpyaH MabHO, MacaJiaH, HHIVIM3 THIIUAA
kynuHua « God», «devil», «damn», «go to the devil», «go to
hell», y36ek THMIA <ITAUTOH», <HOIUC», KUTBAYYA», KUTIAH
TapKaraH», <MOJI», «XalHBOH», KTYHFU3», «UyuyKa», <)KHH
YPCUH», «JabHaTH», «NaaapJaabHaT» KabU JIMHIBUCTHK BO-
curanap épaamuaa udona stunaan. by epra xuccuii-tabeup-
YaHJIMK Ba cyObeKTHB 6axo nMpeMeT/IapHH aTaul, HoMJalliaH
Kypa ycTyH Typaau. Bynnait 6upnukaapHunr Basudanapu
acocaH cyObeKTHH (heby-aTBopura Kapat 6axoJaliiaH 16o-
paTmup. YJiap onatiary cudatianiap CHHrapi HOTIOK oiamJiap
TaCBUPUHH 00pa3J/IM sIpaTHIL yUyH KYJJaHHIMACIAH, CY3J10B-
UHHUHT ylapra HUcOaTaH XasKOHJM calbuil MyHocabaTHHU
udona sraguaap. Kymunank GyHnai GUpAUKIaPHUHT MOJIMH-
MaHTHKHH MabHOJAPH XaKopaT, TAXKUP OXaHTHra sra smac.
AWHH XyCYCHSITHH yJ1ap »KOHJIM HYTKJla aHbaHABHI-JIyFaBUHH
MabHOJIAPUAH Y30KJalKUO, canbuil ycayOuil MasMyH XOCHJI
KuJranaapuia kaco sraauaap. byupait inHrBucTHK Bocura-

Anabuéraap:

JIADHUHT XUCCHI-TaBCHPUAHJIMK lapaXKacH, '’bHH XHC-XasKoH
KYBBATHHUHT I0KOPH €KH MACTJIMTH acocaH yJapHu Tanaddys
3TraH WAaXCHUHT KaldusaTura, pyxui xonartura, tanadahys
OXaHrura xamja HyTKH# Basustra 6orink 6ynaau.Macanan,
B. [lexkcnupuunr «Pomeo Ba JKysbeTrra» acapuiaH KeaTu-
puJITaH Kymuia Tap:kuMacuaa «a devil» cy3u udona MabHO-
CUHHU Ky4alTUPUO, caJiOUil TaCBUP SIPATHLL YUYH KYJIJTaHU/IraH
9KaH, OyHaal oXaHr Y30eK TUIHA <IYp» CY3d BOCUTACK/A afie-
KBAT THUKJIAHTaH:

Why? Where are the devil should this Romeo be [4] —
Kyna x ueprsim Pomeo nposasuiicsi. Kaficu rypra ketn6 kosam
axup Pomeo.

MartH MabHOCHHH KydalTHPYBUM MyGoJiaraji BOCHTA FOX0
11y Japazkajia xaskoH OuJaH Tanadgys STHIaAMKI, YHUHT Tap-
JKUMACH yUyH TaHJIaHraH JIMHITBUCTHK BOCHUTA Yilia laparkajaaru
GaKapuanlld aMmannil HyKTau HasapiaH MyMKAH OysiMarat
XapakaT TaCBUPHMHM sipaTyBud MyOoJiaraHu y3uaa My»Kaccam
STHLUM BadudaBuil yHFYHJIHKHH BYKy/ra KeJTHPajIH.

Xysioca Kusin6 aiitrania, 6Gajuui €1ropJaHKHAHT TapKUMaza
ACJAUUMOHAH/L TAJIKUH STHJIULLM KYTT 2KUXATAaH YHUHT TApKUOU -
Jlaru 00pasJiv Xxamjia XMc-XaszkoH HPoacH yuyH KyJJIaHUJITaH
JIMHTBHUCTHK BOCHTAJAPHUHT HXKOAMH TaJKUH STUANLINTA 6OT-
JUKIUp. ByHnail Tapxkuma canbaTKopiaH KynmuH4a acusT THIH
BOCHTaJlapPUHU MOJUIMI XKUXaT/IaH aHUK aKC STTHPHLLHH aMac,
6aJsiki MasKyp BocHTasiap épaamuiaa uhojia TuIran ycayouit
BazuanapHu, XUC-XasxKOH OXaHTHHH OHA THJIH OUPJMKIAPH
BOCHTACH/Ia KalTa sipaTHIIHHU Tanad KUIau.

Monanii-MaunTHKHI MabHOJU JUHTBUCTHK BOCUTAJIap
allpuM HYTKMH BasusiTapaa aJgoxujaa ypry Ba oxaHr OusiaH Ta-
naddys TUIMO, XUC-XasKOH H(OACH YUYH XMU3MAT KHJHLLH
éxyn 006pasauIMK KacO STULIM MyMKHHKH, OyHAal naitiaapaa
JIYFABUH aHUK TapKUMa yCyJIu KYJT KeJIMal, KOHTeKCTyaJl yAFyH-
JIMKHH 103ara KeJITUpULI HYJHHU TaHJall 3apypaTH TYFHUJIAJH.

JIMHTBUCTHK BOCHTAJIAPHUHT 00PA3JHIHK XaMa XMCCHH -
TabCHPUAHJINK M(DOAACH YUYH UCTEb(O/A ITHIHILIN YIADHHHT
6anuil HyTK TapKUOWIA aHbaHABUH JIyFaBUI LIAPOUTIAPUAAH
MaBXyMJlalUraH XoJ1/1a, TAMCOJIMH Ma3MyH Kach STHLLIIAPH, TOXO0
MyalsiH WaKJ y3rapuuiapura gydop 6yaub, ajoxuna oXaHr
6unan tanadys STUAHILIAPY HATHXKACKHAA HAMOEH Oyaap
9KaH, TapKUMa THIUIA acaudaTaa dohnananuiran GyHaai
11aKJ Ba BOCcHTasapra Ba3uaBuil MoHaH Hosa BocuTaa-
PUHUHT KUAUPUO TOTIMJIMILIN TYJIa-TYKUC TEHT KMAMATIUIUK-
HUHT SIPATHJMLLINTA OJIHO KeJajiu.

1. Tambnepun U. P. «IlepeBon u ctummctiika». Teopusi 1 MeTommKa yue6Horo nepeoaa. M., 1950. — 12—40. H. B. Toroa

« PeBI/ISOp » IbecacCH

2. Taueuunanze I P. Beenenue B Teopuio xynoxKecrBeHHoro nepesoja. Toumucu, 1970. — 310 ¢. DpHecT XeMUHTY3H «AJi-

BUJI0, KypoJi!» pomaHu

3. Jhxycynos H. [Ipo6/sema KoHlienTta B coBpeMeHHOH TMHrBUCTHKe. [ IpenogaBanue sisbika v intepatypsl, 1., 2004, Ne 4. —
c. 12—18. [lurep A6paxamec «Kabpnaru rysuam6ap» pomanu B. Illekcrinp «Pomeo Ba JKysberra» acapu, 36 6.
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Umumiy o'rta ta’lim maktablari va kasb-hunar kollejlarida ingliz tili grammatikasi
va uni rivojlantirish masalalari

Sapayeva Feruza Norbaevna, teacher
TalWKeHTCKUN yHMBepCUTET MH(HOPMALMOHHBIX TEXHONOTWIA, YpreHyckuin hunnan

Annomayus: Magolada ingliz tili grammatikasini ta’lim jarayonida takomillashtirish yoritilgan. Unda umumiy o’rta
ta’lim maktab dasturlari muhokama qilingan, shuningdek, ta’limni rivojlantirish uchun bir qancha tavsiyalar berilgan.
Kalit so’zlar: matn, Grammatik mavzu, zamon, amaliy dars.

Annomauyusa: B danHol cmamoee packpol8aromes npodaemol COBEPULCHCMBOBAHUS YPOKOB AHAULICKO2O A36lKA 8 NPO-
yecce HenpepoleHoeo 00paA308aAHUsL. ARAAUBUPYIOMCS YueOHble npoepamMMbl 00weeo U cpedHne-cneyuaibHoeo, npogec-
cuoOHaAbHO20 0bpasosarus. Takace, Oarbl pekomMeHOAyUL NO BHECCHUIO HeKOMOPLLX U3MEHeHUL OAS COBEPULeHCINBO-

8aHUA OAHHbLX Y4eOHbLX NPOSPAMM.

Karouesole crosa: mexcm, epammamuueckas mema, spems, npa;cmutteczmﬁ Kypc.

Abstract: This article is spoken about improving English grammar in the process of uninterrupted education. It is
discussed about education programs in general and secondary schools. There are given several recommendations about

perfecting in general and secondary education for experts.

Key words: topic, grammatical theme, tense, practice course.

O’zbekiston Respublikasida uzluksiz ta’lim tizimini isloh
qgilish ya’ni avlodni yuqori kasbiy madaniyat, ijodiy va
ijtimoiy faollik hayotga mustaqil moslashish ko’nikmalari
hamda istiglol rejalarini belgilash va hal etish qobilyatlarini
shakllantirishga yo’naltirilgan. Ushbu vazifalarni bajarishda
xozirgi davr bilan hamohang bo’lish ahamiyatlidir. Shuning
uchun ham jamiyatning ijtimoiy iqtisodiy va ilmiy taraqqiyotini
o’stirishda, chet tillarini yaxshi biladigan yosh avlodni
tarbiyalashda chet tili ya’ni ingliz tilining o’rni juda katta.

Umumiy o’rta ta’limning davlat ta’lim standarti va o’quv
dasturida ingliz tilini o’qitishning maqsadlari jamiyat, davlat
manfaatlari hamda talablaridan kelib chiqishi, unga muvofiq
kelishi kerak [1].

Umumiy o’rta ta’lim maktablarida uzluksiz ingliz tili
darslarida, o’rganiladigan grammatik materiallar mazmunini
belgilash o’ziga xos murakkabliklarga ega. Chunki ingliz tili
grammatik materiallari dars davomida berib boriladi, lekin
grammatika uchun alohida soatlar ajratilmagan. Ingliz tili
uchun ajratilgan har bir 45 daqgiqalik dars o’z ichiga yangi
mavzu uchun topik va funksiyalar, nutq faoliyati turlari:
tinglab tushunish, o’qish, gapirish, yozuv va grammatikaga
oid qoidalarni o’rgatishni 0’z ichiga oladi. Kuzatishlar shuni
ko’rsatadiki, umumta’lim maktablarining ingliz tili darslarida
ba’zan nutq o’stirishning grammatik jihatlari uchun unchalik
ahamiyatli bo’lmagan, masalan, og’zaki nutq o’stirishga oid
mavzularga ko’proq e’tibor berilgan. Bunda grammatikaga
oid tushuntirishlarga kamroq e’tibor qaratilgan, ba’zilar
esa, umuman, inobatga olinmagan. Masalan, morfologiya
bo’limida maskur holatni kuzatish mumkin. Tahlillar jarayonida,
o’quvchilarga o’rgatilayotgan Grammatik materiallar ketma-
ketligining uzviyligi to’g’ri tagsimlanmaganligi aniglandi.
Xullas, mazkur sinflarda egallanishi lozim bo’lgan, nutq
o’stirish jihatdan muhim sanalgan Grammatik mateariallar
mazmuni o’quvchilarga tushunarli qilib ishlab chigilmagan.

Ingliz tili grammatkasini o’rgatish mazmuni o’quvchining
ona tili va o’rganiyatgan chet tilidan to’plangan grammatik
tajribasini hisobga olib, ingliz tilining o’zidan yig’ilgan
materiallar asosida hamda grammatik hodisalar taqdimoti
tarkibini inobatga olgan holda tanlanadi.

Inliz tilini o’rganish murakkab jarayondir. Uni o’rgatish
umumiy o’rta ta’lim maktablarida 5-sinfdan boshlanadi.
Mazkur sinfda o’quvchilar ingliz tilida so’zlashuvchi mamlakat
nomlari, urf-odatlari, umuminsoniy qadriyatlar, shuningdek,
ushbu mamlakatlar haqidagi boshqa kerakli manbalar
o’rganadilar.

7—9-sinflar kesimida esa quyidagi grammatik mavzular
o’zlashtiriladi: 7-sinfda oddiy hozirgi va o’tgan zamon,
ba’zi modal fe’llar, sifat, so’roq gaplar, noaniq olmoshlar,
predloglar va majhul nisbat kabilar o’rgatiladi. 8-sinfda esa
o’tiladigan Grammatik materiallarda quyidagi mavzular:
ba’zi o’tgan zamon davom fe’llari, hozirgi va oddiy o’tgan
zamonlarni takrorlash, sifatlarni qiyosiy va orttirma darajalarni
o’zlashtiriladi. Bu sinfda zamonlarning hozirgi tugallangan
zamon va kelasi oddiy zamonlar yangi mavzu bo’lib, qolgan
mavzular takrorlshdan iborat. Shuningdek, mazkur sinflarda
o’'tilgan grammatik mavzular 9-sinfda takroriy ravishda
beriladi. Vaholanki, bu grammatik mavzularni o’quvchilar
quyi sinflarda o’rganadilar.

Ingliz tilida zamonlarni o’rganishda to’g’ri va noto’g’ri
fe’llarning ahamiyati katta. Chunki bu fe’llar gapning qaysi
zamonda ekanligini anigqlashda yordam beradi. O’quvchilar
fe’llarni o’rganmasdan, qanday qilib zamonlarni va gapni
to’g’ri zamonda qo’llay olishini o’zlashtirishi mumkin?
Umumiy o’rta ta’lim uchun tuzulgan o’quv dasturi orqali
o’quvchilar ingliz tilida so’z birikmalari va so’zlarni to’g’ri
0’qish, leksik so’z boyligi, matnni o’qgish va savollarga og’zaki
javob berish, tili o’rganilayotgan mamlakatlar hagida to’liq
ma’lumotga ega bo’ladilar [2].
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Biroq, bular bilim bir qatorda, grammatik vositalar
rejali ravishda muntazam va uzviylik asosida maxsus
o’rgtilmaganligi, o’quvchilar nutqidagi talaffuz va imlo
xatolarda yaqqol namoyon bo’ladi. Rejalikni ta’milash uchun
esa boshlang’ich sinfdan boshlab, grammatik materiallarni
dastur talablari darajasida belgilab chiqish va izchillik bilan
joriy etish darkor.

Shuningdek, o’rta maxsus kasb-hunar ta’limi markazi
tomonidan berigan kasb-hunar kollejlari uchun tuzulgan
ishchi o’quv dasturda ingliz tili faniga ajratilgan soatlarning
umumiy miqdori o’quv rejasiga binoan, I kursda 80 soat, Il
kursda 70 va III kursda esa judayam oz soatni tashkil giladi.
Bunda ingliz tiliga ajratilgan o’quv soatlari amaliy darsalar
orqali amalga oshiriladi.

Ishchi o’quv dasturiga binoan, namunaviy o’quv reja
bo’yicha I kursda quydagi grammatik materiallar berilgan:
kishilik, ko’rsatish olmoshlari, artikllar, predloklar, sonlar,
hozirgi va o’tgan oddiy zamon, sifatlar, ot so’z turkimiga oid
qoidalar, hozirgi davom etayotgan zamon va kelasi zamon.

II kursda o’quvchilar quydagi grammatik materiallar
hagida o’rganadilar: o’tgan davomli zamon, so’roq va migqdorni
belgilovchi olmoshlar, noaniq olmoshlar, sifatdoshlar va
hozirgi tugallan zamon.

11 kursda esa mazkur predmetga ajratilgan soatlar
miqdori 10 soatdan iborat xolos. Shuning uchun o’quvchilar
bu semestrda grammatik mavzular bilan tanishmaydilar. Ular
faqat mutaxasislikga oid matnlar va yangi so’zlarni o’rganadilar.

Kasb-hunar ko’llejlari o’quv dasturni taxlili grammatik
materiallar xususida quydagi kamchiliklar mavjudligini
ko’rsatdi:

— dasturda grammatik mavzular ketma-ketligining

uzviyligi taminlanmagan;

— grammatik materiallardagi morfologiyani o’rgatish

uzviyligi puxta ishlab chigilmagan;

— grammatik mavzularni belgilash jarayonida o’quvchilar

nutqgida mavjud kamchiliklar va ularga doir grammatik
mashglar berilmagan.

Yuqoridagilarga asoslanib, umumiy o’rta ta’lim va kasb-

hunar ko’llejlari o’quv dasturidagi grammatik materiallar
mundarijasini izchillik va uzviylikni taminlagan holda qayta

Adabiyotlar:

ko’rib chiqilishi lozim. Buning uchun quydagi tamoillarga
amal qilish magsadga muofiq:

— ingliz tili dasturining yuqorida bayon etilgan grammatik
materiallar qismini yanada takomillashtirish va ma’lum
darajada yangidan ishlab chigish zarur;

— o’quvchilar nutqidagi mavjud grammatik vositalarni
qo’llashdagi giyinchiliklarni bartaraf etish kerak. Jumladan,
qaysi grammatik vositalar yuzasidan faqat tallafuz va yozuv
bilan bog’liq qoidalar berish zarurligi, qaysi grammatik
vositalar ikki tilde farqli qo’llanish xususiyatiga ega ekanligi
va mazkur grammatik mavzularga doir mustahkamlovchi
mashqlarni ishlab chiqish kerak.

Umuniy o’rta ta’lim maktablari o’quv dasturidagi
grammatik materiallarga quyidagi mavzular kiritilsa
o’quvchining grammatik bilimlarni yanada tushunarliroq
va izchillik bilan o’zlashtira oladilar: 5—8-sinflarga kishilik,
egalik va ko’rsatish olmoshlari to’liq izchil yoritilishi, ularning
gapdagi vazifasi va uslubiy qo’llanilishi, kelishik qo’shimchalari
va o’zbek tilidagi kelishiklar bilan giyosiy taxlili, ravishlar va
sifatdan ravish yasash qoidalari.

9-sinfda esa berilgan grammatik mavzular mundarijasini
butunlar qaytadan takomillashtirish lozim. Vaholankiy, bu sinf
uchun ham hamma sinflardagi kabi bir xilda 102 soat ajratilgan.
Undagi grammatik mavzular o’quvchiga hech qanday yangi
bilim bermasdan, balki takrorlashdangina iborat bo’lib qolgan.
9-sinf umumiy o’rta ta’limning bitiruv bosqichi bo’lib, unda
o’quvchilar kasb-hunar ko’lleji yoki akademik litsey ta’limiga
o’tishda ingiliz tilida yetarlicha bilim ko'nikma va malakalarni
egallagan bo’lishlari kerak. Shuning uchun grammatik mavzular
o’quvchiga tushinarli tarzda yangidan birmuncha magbul holga
keltirib o’zgartirish kerak, deb hisoblaymiz.

Kasb-hunar ko’llejlarida berilgan grammtik mavzular
mundarijasini ham uzluksizlik tamoyiliga asoslanib, qaytadan
takommillashtirish va ingliz tili darslari samaradorligini
oshirishda kompyuter texnologiyalari imkoniyatlaridan
foydalangan holda tashkil qilish magsadga muvofig.

Xulosa qilib aytganda, ingliz tili grammatikasini uzluksiz
o’rgatish jarayonini bosqichma-bosqich qaytadan taxlil gilish
va xulosa, takliflarni yana bir — bor ko’rib chiqish kerak deb
o’ylaymiz.

l. Umumiy o’rta ta’limning davlat ta’lim standarti va o’quv dasturi. 5-maxsus son, Toshkent, «Sharg»,1999.

2. O’bekiston Oliy va o’rta maxsus ta’lim vazirligi. O’rta maxsus, kasb-hunar ta’limi markazi. Ingliz tili fanidan akademik
litsey va kasb-hunar ko’llejlari uchun o’quv dasturi va o’qituvchining taqvim rejasi. Toshkent, 2010.

3. Umumta’lim maktablari dasturi. Chet tillar. Toshkent, «O’gituvchi», 1996.
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BownaHFny cuH YKYBUMNApuaa MycTakui YKULW KYHUKMACUHU MHHOBALUOH
TEXHOJIOrUANAP aCOCUAA WAK/IAHTUPULL

H0cynos [laspoHbek OupHadacosuy, cTaplmnii npenofasartens;

HKymaHuazosa OAAMHON AMUH KU3W, CTYAEHNT
TalWKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHOOT WA, YpreHuckuit dunuan

XaﬂK Ta'’bJUMH Ba3UPJIUTH TOMOHUAAH JlaBsiat aactypu Jo-
vpacuaa GOUJIaHFUY TabJUMIA YKUTHII CH(ATHHU SIX-
mnsan Makcaauaa 2014—2017 dunnapra mymxasnanrai
pexka uiab YHKUIIH. YHTa Kypa, Ba3upJIMK MyTaxacchucaapHu,
Huszomuii Homuparn TollKeHT AaBJaT neaaroruka yHMBepcu-
TeTH OJIMMJIAPH, METOJMCT/IAP Ba aMaJMUETUH YKUTYBUHIAP/IaH
1u60paT WKOAUHU IypyXJap LAKAJAHTHPUJIH.

Bouianruy cund YkuTyBurcH JlaBaart TabauM cTaHIapTH
O6yiinua GoslaJlapHUHT MAHTUKHE TaakKyp KUJja OJMII ca-
JIOXUSITHHH, aKJIMH PUBOXKJIAHUIIMHH, IyHEKAPAIIMHH, KOMMY -
HHUKATHB CABOJIXOHJMIHHHU BA Y3-Y3UHH aHIVIAL CAJIOXUSATHHH
LIAKJJIAHTHPHULLITA, SPKUH (PUKpJak oJMLL, Y3rajap GUKpHHH
aHmiail, y3 UKPUHU OF3aKH Ba €3Ma paBulljla paBoH OaéH
KHJ1a OJIMLI KYHHKMaJlapUHHU Srasjaliiapura 3pUILIHIIN JIO3UM.

[y 6oncnan xam GollyiaHFHY CHH(JIAP YKYB KapaéHuaard
OMp XUIIHKra 6apxam OepHll 1apc KapaéHUHHU TypJIM TyMaH-
JINTHHH, paHr 6apaHIJIMTHHU TabMHHJALI MaKcaauaa UIrop
neJaroruk Ba MHHOBALIMOH T€XHOJIOTHSIIAPUHN KEHT »KOPUH
ITHUILITA MyJKAJIIAHTaH YKYB-MeTOUK KYJJIaHMAJIapHU SPaTHLL
Ba Ta0MK KuJnl 1aBp Tanaduaup. Ly 6unan 6Gupra gapce »xa-
paénuzna maxcy TaviépJsaran MyJTHMEAHAIN HIOBaJapAaH, BU-
JleoJlaBXaJiapjiaH, TypJiv aHUMallMoH MaTepuaJsiapiat (oi-
Jlananuo YKyB »Kapa€HH TallKW/I KWJIMHTaH/1a, YKYBUHJIAPHUHT
amaJiii TaakKyp Ba TacaBBypJapHHM LIAKJJIAHTUPULILA
MaB3yra O6yJiraH KH3UKULJIAPUHU OPTTUPAIU Ba T€3 TYLIYyHUO
oJIMLIIapUra UMKOHUAT sipatajau. LLlynunriek, rape rapomMuaa
VKyBUHJsIap yapyad KOJMAC/IUIH Ba 36PUKMACIUKIAPH YUYH MY -
CHKAJIM JIaM OJIUII IAKUKAJIapPH XaM TalllKUJl STHIIMIIN MaKcasra
MyBOQUKIMP. XyUIH ILyHAaH, G0LIaHFUY CHHJIapaa MaTeMa-
THKa Japciapuia JIMIaKTHK YHHH Ba 601LIKoTUpMasiapaat hoil-
JlaslaHull YKYBUHJIAPHUHT MAHTHKHE (PUKpJIALl Ba XO3UPKa-
BOOJIMK KOOWJIUSATIAPUHU STHAZIAa PUBOKJIAHTHPAIIH.

YMymu# ypra TabauM MaktaGaapUHAHT OOUIIAHFHY CHH-
hapuzia YKyB kapaéHUHM aX60POT KOMMYHHUKALMs BOCHTaJIa -
puzaH oinasanral Xosa makIJIaHTHPHIL YKATYBUHIAH YKYB-
YHra YKUTYBUMHMHT HUITHPOKHUCH3 MyCTaKUJ Tap3ja amaJra
OLIMPHLI YUYH 3apyp OYJ/raH s/jeMeHTIapHH, AHIaKTHK MaTe-
puaapHu 6epuil (YKyB MacasaniapuHi KyHHLL, aMaIni Tpej-
MeTJIM Ma3MyHHHH aHUKJIall, Xap OUTTa al0XUAa aMasapHuHT
OaxkapuJInLLIK OYiiM4a HaMyHaJlapHU KypcaTHO Oepull, xap 6up
Xapakar Ba amMaJ/iIapHUHT Oa)KapHJIUIIHHY Ha3opaT KHIHO
GOopHLL, MacaJaHUHT eYUJITAaHJUTHHH, TyrajJaHraHJIurHHY
6axoJialll) y3/yKCH3 Tap3aa KeTMa-KeT KeyajuraH xKapaéHuup.

Bouwtanruu cuHdapia KOMIbIOTEPIH YKATHIT — MpPeJ-
MeTJIap MyXHTHHH 3JIEMEHTJIAPHHHU Y3rapTHPYBUH Ba OOM-
UTYBUM cHdaTHaa Kapaiaau. bouiaHruy cuHg yKyBUHIa-
puaa ailHaH OyHaai émjaa 60JaHUHT aKJIUH KOOUJTHSTIapUHH
JKajiasl PUBOXKJIAHUL yKapa€HU KeUan, YHHHT HHTEJIJIEKTYaJl

CAJIOXUSITUHH PUBOKJIAHUILHN YUyH (DYHIAMEHT SpaTHIaIH.
VKyB skapaénuaa neiaroruk, HHHOBAaLHOH Ba aX60OPOT Tex-
HoJIOTHsIIapuaaH poiinananuil GOITaHFUY TaBJIUMHUHT 10J1-
3ap6 MacaJsiajJlapuHi caMapaJjii e4uil y4yH UMKOHHUSAT sipa-
Taju, KyMJIaJaH:

1) yKyB KapaéHHHU KH3UKAPJIHU BA MAXCYJJI0P KHJHULL
xucobura YKyBUKAa MaTepUasHU aHrIa0 oML MOTH-
BaLMSICH OPTaH;

2) MycTakuJ HllJIall Ba Y3UHU-Y3H HA30paT KUJIULI KYHUK-
MacH pUBO2KJIAHA/IH;

3) JapCHUHI caMapalopJMIHHU Ba Xap OUp YKyBUMHHUHT
V3JalITHPULLIMHY TAbMUHIARIY;

4) xap 6up YKYBUMHUHT (PMKPJIALIMHHI, OUJIUIT XHCCUETHHH,
MakKcajl capt HHTHJHILIapUHHU, MabHABHH TacaBBYypJia-
PHHU PUBOXKJIAHTUPHULL XMUCOOUTa yMyMUE (DA0JT PHBOK-
JIAHUILITA SPUILIUIIAIN;

5) cuHdparn Gapua GojajapHUHT daoJ HIIJALIH
TabMHHJIAHATH.

MHuHoBaumoH Ba ax60poT TEXHOJIOTHSIJIAPUHH TabJIUM Ka-
paéHura TafgoMK KHUJIUIIHH 3aMOHABHH ax60poT IyHECUHU pH-
BOXKJ/IAHMILIUJIATH MAHTHKHE Ba 3apypuil Kafgam J1e0 xapak-
TepJalll MyMKHH.

KomrnibloTep/iapHHHT YKYB :kapaéHura »Kaaaj KUpuo KeJuiu
nejarorjap xaétuaa MUC/IH KypuJaMaraH 1apakaia YKUTHIL -
HUHT STHTH TYpPJIapUHH, IAK/AIaPHHH KeITHpHO unKapau. botu-
JIAHFUY TabJIUMIA aXGOPOT TEXHOJIOTHAIapUIAH PoriataHULI
MKKHMTa aCOCHH MacaJlaHu eduil 6usnan OOFIUK: OoJiaapHu
STHI'M TeXHUKaBHH BocuTasap/an (oilasaHuIlra ypraTuiil Ba
YKYBUHJIAPHUHT YKHIII Ba YKUIIIAH TalIKapH (haosusTHIA STHIH
UMKOHHUSITJIaPUHU OYMII Ba TAKOMMJLIALLITHPHUII MaKcauaa
KOMITbIOTEp TexHoJIoTUsiIapuaat oiananuii. Jlapenapia
ax00poT TeXHOJOTUsAIapUIaH PolaaNaHuLI Nefaroriap oJ-
JIUTa ’Ky7la KaTTa MyaMMoJiapHu KelnTupu6 unkapan. Hynonuu,
3aMOHaBMH TeJlaror KOMIbIoTepaaH (oifanaHUIIHI GUITHILIH,
KOMIIbIOTEp €pAaMuia YKUTHLI BocHTasnapuaal doiganana
OJIMLI Ba YHU YKYB KapaéHura TaabMuK KUJIHL KYyHHKMaJa-
pura sra 6Y/uid, Y3 OUJIHMUHU KOMITBIOTEPJIH YKUTHULL OYinua
JIOUMO TAKOMUJLIALITUPUO GOPHUILIH Ba XaKo3aJsap 3apyp. Ama-
JIMETIA LIYHH TaKWIall XKOMU3KH, MacaiaH, 3-CHUH(p MaTeMma-
THKa Jlapcaapuia, YKyB MaTepuaMHy ypraTuiil KOMIbIOTepJi
TEXHOJIOTHS aCOCH/Ia TALIKHJ KUJIWHTaH/a y31alliTHPULI ce-
3UJ1apJIM lapakajia sIXUIWJIaHIH, YKyBUHIap/a aapera oyaran
KU3UKHLI OPTAM, MYCTAKHUJI HILJIALI KYHUKMACH Maino 6yJau,
OUIMMHHU Y3J1alITHpULL OYiiHda UMKOHUATIApU PHBOKJIAHIH,
V2KOIME €HjatyB/iap naino 6yna 6ouwianan, yaura Ba OMJu-
Mura OyJIraH HILOHY LIaK/JIaHa GolLIaau.

AitHuKca 6oltanFiy MakTa6aa ax6opoT KOMMYHHUKAIIHUS
TeXHOJIOTUsIIapuaaH doiiaananub nape xKapaéHuHU TallKuJ
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Kuauu 1os3ap6 xucobaananau. Yynku | —4 cund ykysuuia-
puza Kyprazmasu-o6passiu GUKpJall pUBOKJIAHTaH, 11y 60-
UC/IaH XaM JIapc yKapaéHuHKU KOMIbIOTep TEeXHOJIOTHsIIapUaaH
hoitnanannb TallKu KUJIULI KyIa MyXuM. DyHHHT yayH cu-
(haTsM KyprazmaJsu MatepHalaiapHi MaKCcamIu Tapazia »Kyaa
KyN TailépJiaiil Ba yHaaH doiananuii 3apyp, GuanMHuu Kaby
KHJIMLI 2Kapa&éHura siHrd KYPUHHUILIAPHH TaAOUK KUJIHLL, TO-
ByULIAp, caaiiap, aHuMauusaap OuiaH.

Bouanruy makrabua typau aapceaapna AKTnan ¢oii-
JlaaHnll YKUTHITHUHT KYpradmasi -TacBU P/ -TyITyHTHPHLII
ycayouaaH ¢haoJusaTau yeayora YTUIra HMKOHUSAT sipaTajiu,
OyH/Ia YKYBUH YKYB xKapa&HUHUHT (DaoJ1 HILITHPOKUUCHTa, CyOb-
ekTura aisianaau. By sca ykyBunna GUIMMHK aHIaraH XoJa
yaaalutupuiira UMKoH sipataau. Ly 6oucaan xam saMmoHaBuit
TabJIUM TU3UMKJIA OOLIJIAHFUY CHH(JIApa KOMITbIOTEP TEXHO-
JIOTHAIAPUHH KYJ1s1a0 1apce »KapaéHUHK TalIKWJ KHJIHLL 2Kyaa
KYIl HOBATOP Iejaroriap TOMOHHIAH aMaJira OLIMPHIMOK/A,
Oy »Ky/a KyMUUJIHK MearoriapHUHT XaéTHi Wil HopMacura
ailianu6 6opmoKaa.

AKT — 6y yKUTYBUM KyIHAATH XKyla KyBBATIH, Ky KHP-
paJii, yHHBepcaJsl HHCTpyMeHTaJsl BocuTa Xucobyanaau, OyHu
sraJuiad OJIMLIN Ba Y3UHUHT MTpeAMeTH Oyinya 1apciapia yHjiaH
Makcaau oialaHuLIN 3apyp.

KomnbtoTep Gouanruy MakTal Tab/JadM TEXHOJNOTHSICHTa
3aMOHABHI TEXHOJIOTHsIIapJaH XMCcoOJIaHraH JoiHHuxaJall Tex-
HOJIOTHSICH 3JIeMEHTJIapUHHU 0JIMO KHPHULLITa UMKOHHSIT SIPAT/IH.
Jlofinxanapnu sipatui 6oLUIAHFHY CHHE YKyBUHCHAA OUIHM
oJira 6yran KU3UKUIIIAPUHH, WKOJAUH Ba HHTEJJIEKTyaJl
cUdaTIapyHH LIAKIJAHUIINTA, ICTETHK KUXATIAAH TapOus-
JIAHWILIUTA, MYCTaKHJ XapaKaT KMJIUIIUHHA PUBOKJIAHUILINTA
0JI10 KeJaau.

Mycrakui HaoJIMITHUHT PUBOXKJIAHUIIK — Oy 1IyHJIAH
JKapaéHkH, MakTabaaru OyTyH YKyB JaBpHA Y3JIHKCH3 1aBOM
sTanu. bomnanrus cungra Kadya KuauHran makra 6oJa-
CHJla JacTaBBaJjl MyCTaKu/ (aosusaT KYpCcaTHIIHUHT KypTa-
KJIapH WAKJIAHAHM, YHIAH KeilHH 3ca GHIUM OJIMII. YKyB-
YHHUHT MycTaKuJl haosiusT osinb Gopull cudatiapd — YKyB
thaouATHHUHT cyObeKTH cudaTujia amaauil éku YKyB maca-
JlaapHu YKUTYBUHHUHT €praMmucu3 6akapa oJiiill KyHHKMa-
JIApUHK Uojataiiy. BUaUM OJMILIHUHT KaHIal yHUBepcaJ
YKYBJIApH, KYHUKMalapd MyCTaKHJLIalIraH YKyB (haoJMusATHHA
PUBOXKJIAHUILIMHY TabMUHJIANN?

Tawa66yckopauk — 6y YKyBUMHUHT YKYB TOTIIUPUKJIA-
puUHU OaxKapull Ba CUUMHUHU OXHpUrada eTkasulil 6yiinya Mab-
CYJIMSITHH §3 3MMMACHTa OJIFaH TAHEPrapUrHAnp. YKyBUHHHHT
YKyB 2kapaéHuiary Taimad6yCKOPJUIHHY YHHHT KyHI/IMK (hao-
JMSITUIATY HaTH:Kalapu 6uiaan 6axoJiail MyMKHH, YyHOHYH,
XHMKOsIJIapH, Yhu3MaJsiapy, edKaH MHCOJIJIapH, HIJIaral Maca-
Jlasiapy Ba 6olikanapaa. AipuM YKyBUM/Iap UILJIAraH MHCOJI-
JIApUHU, MacasaJapuHu TYWIyHTUPUO Oepaosmaca xam y3u-
HUHT OJITHaH OUJIMMJIaPHHK €3Ma PaBHILJIA 2KY/Ia XY Ba OCOH
udonananauap.

OJinHaaH Kypa ouauil — 6y YKYBYMHHHT YKYB MacaJiacu-
HUHT €UUMUHM OJIIMHAAH OeJIrMJIaHraH Makcaara spuuinra oyi
CYHAMPHULL UMKOHUATHIUP. MakTal YKyBUHUCH TOTNLIHPUKJIAPHH

OaxkapHllra KUpULLIraH nafTia y TONLUPUKHA €YUMHHH Kypa
OUJIHLLI KOOUIHUATIAPUHY HAMOEH KTJIMLIra XapakaT KHJa/H.
VkyBuH TOMUHPHKHK TYFPH EKH HOTYFPH GAXKAPUILH MyMKHH,
€KM MacaJlaHu WapTHHU Y3rapTUPaiu Ba OaJKM KyHHU/IraH Ma-
ca/laHM euulra Kypou eTManim.

Vauuu-y3u Gaxosion — Oy YKYBUMHUHT SHAMTH Gaxkapa-
JIMraH YKyB HLIUra MOC KeJlafiural MyHocabaThHH, 6axKapuiira
TaléprapJIMruHi Ba UMKOHHSITH JIOMpacHaard KWHHHYHIUKIApH
TYFPUCHATH OTOXJaHTHPHUILIJIAPHH Hpoaakiiy.

g’3an—}°f3H HazopaT KWJIHII — YKyBUM Y3UHUHT (haoJiusi-
TUHH aHIIA0 eTraH X0J1/1a Ha3opaT KUJMLLIra 6y/raH tanaogaapra
acoc/iaHad, 'bHU YKyBUM « MeH HUMa KUJIAUM»?, « MeH HU-
MaHH Ypranapm» ? eral caBoJiiapra acoc/u paBuLLa KaBoo
HU3JakIu.

Busmm oniia vKoaMRIMKHUHT WaKAIaHuimy — Oy YKyB-
YUHUHT YKYyB MacajajapuHu pacMUHAJAIITHPHILLA €K YHH
CUULLIHUHT SIHIH YCY/IIAPHHH H3J1AllIa HAMOGH Gyiau. YKyB-
YUJIAPHUHT TypyX OVJIM6 €K KaMOaBHH 1IAKJAA HAKOAUK TOM -
HIMpUKJIapHU Gaxkapuliid camapasii 6ysnanu. Macanan, 4-cund
MaremMaTHKa haHuaa Kyn XoHald coHsiap OMIaH uiliail MaB-
3ycH 6yiinua Kyiuaaruia HaKoIui TonuMpuK 6epuiin: Makrao
taxkpn6a Maronnaan 500 KT KapTolika HHFUIITHPHO OJTHHN.
Kapromkanuur yHaan 6up KHCMH yPyRIUK YUyH KOJIIMPUJIIH,
KOJIT@H XOCUJIHUHT OelljiaH GupH MakTab OLLIXOHACHTA TOTIILH -
PHJIIM, XOCUJIHUHT KOJITAaH KUCMHU KuLUTra oau6 Kyinaau. Heua
KUJIOTPAMM KapTOLLKa YPYFIUK YUYH OJU0 KYAWJIM, Heua Ku-
JlorpaMM KapTolika MakTab olLIXOHACHTa TOMILMPHJIIN Ba Heva
KUJIOrpaMM KapTollKa Kullra oJiu6 Kyiuuaau? [4 cundg mar.
CuHcpary YKyBUHJIap KUYKK IypyxJapra OyJIHHAK Ba Xap OUp
TYPYX Y3UHUHT €UHMUHH TaKJIHU( KUK Ba YHH aCOC/H PaBHUILLA
uzoxsiap OuiaH TylyHTUPUO GepULLIH. YPYRIUK YUyH KOJIH-

1
puJIraH KapTouka — 500*—0250 K. XOCHJIHUHT KOJITaH

kuemu — 500—50 = 450 kr. Makrab ouixoHacura GepuJ/ras

1
KapToliKa 450*E:90 Kr. KapToumikanuHur Kuuira oauo

Kyinsrad kuemu — 450—90 = 360 kr. MacasiaHi e4HuMHHH
TEKLUMPHULL: YPYRIHK YUyH KOJJIMPUJIraH KapTollka + Makrad
ollIxoHacura 6epuJiral Kaprouka + Kuilra ofu6 Kyiuarad
kaprotika unurunacd 500 kusorpaMmra TeHr G6YJIMLIN 3apyp,
sipu 50+90+360 = 500 kr. Afipum rypyxjap Kyduaaruua

1
€UUMHM TakJu@ Kuaumgu: 1. 500*5250 KI., 2.

500—50)*==50 kr., 3. (500 —50 *é:360 Kr. Macananu
5

ul | =

@UUMHHH M3J1all MoOaliHuAa KHHUHUHJIUK TyFHJICca €pram
cuipauid. Kypcatmanap 6epusiraniad KeHUH MacajlaHu TYFpu
€UUMUHU TOIULLIH. g/Kqunﬂap mMacaJ/JaHd e4uMu Oyinya My-
CTaKMJ Tap3fa axO00poT TeXHOJOTHANAPH BOCUTAIAPHIAH,
KypraamaJjiu TarauMoTaapial yHyMJIH (oinanananiap.

VKyB Kapaéuura ax6opoT KOMMYHHKALUA TeXHONOTHs-
JIApMHM KyJIIall HaTHXKacKla MaTeMaTHKa Jaapcaapuia yKyB-
YyuJIapaa KoHsanull, TamaboycKopauK, Gpaos OUAUM OJHLI
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KYHUKMaJIapH s1HaJla PUBOXKJIAH/T, 1apC KapaéHu KU3UKAPJIU
Ba Ma3MyHJIM OYJIMLIN TAbMUHJIAHIH, TABJUM CAMapajlopJIuru
MaKCaI1 HyHAJITHPUJIIH.

[y Goucnan xam 4-cuHdia MaTeMaTHKa JapcaapuHu
YHYMJIM, camapasu, ¢paosa 6yanuim Ba YKyBUHJIaPHUHT XaM
(haoJIJIMTHHK OLIMPHLI MaKcauaa TypJId XUJari npe3eHTa-
uusiIapaan gorasaHMok1aMu3. Xy/uid WyHAal MaTeMaTHKa
JapcaapuHi Tapux, pyc THUJU Aapcaapu OujaH KyliMa aapc
KYPUHULINAA, HHTErpaJlaliral 1apc KypUHHIIUAA YTHLIHU
TallKUJAJATHPranMu3. YyHoHun, MmatemMaTuka aapcuia
«Teanuk, Bakr, macoa» mapaycu Gyitnua AKT nan doiina-
JIAHUILI 2KyJia MapoKJ/au 6YJIH, Oy 1apc aMaJiuii-TeXHUK Japc
Oy, YKyBUHIap MyaMMoJH caBosiiapra «TesuKHM KaHaii
OLIUPUILIT MyMKHH» ?, « KaHnai Kuan6 BaKTaaH I0THIL MyMKHH» ?
JleraH caBoJlsIapra xaBo06J1ap TOMUILIH, OF3aKH TYLIYHTHPYBUH,
TYJIMPYBUM YMKHLLIADP KUJHILIH.

MaremaTuka gapcaapuHUHr 6apyacd KM3HKapJHu, ca-
MapaJiv YTHILKM y4yH TypJH TyMaH Mpe3eHTalusaap uuiao
UHMKWJITAH, Xy/UIM LIyHAal caduoll HoBaTop MeiaroriapHuHr
TarAMMOTJIap KYPUHHUILIWA Tallépiaran MaTepuasiapuiat oi-
JanaHamn3. YKyBumap AapciaH Tallkapy nafiTaapiaa Tariu-
MOTJIap/iaH MyCTakuJl (hoklanaHainIap Ba UAKOJAKOP YKyBUK/IAD
TOMOHUJIAH sIHIU TarmumoTiap Taiépaanmoraa. AKT naH doii-
JlaJlaH|LL JAPCHU IOKOPH CaBHsia, TYLIyHApJH, Y3UMHU3 YiJa-
raijai, saMoHaBUi gapc KYpUHULIKMAA OVIHIIMHA TabMUH-
Jgaiiau. ByHna# xosaT MKKH TOMOHJIaMa PUBOKJIAHULITA 0J1UO
KeJiaan, OUPUHYMIAH YKUTYBUMHUHT (DAOJJIUTH OPTAlH, HJl-
MM -yC1yOul CaJOXUASATH SIHIM TIOFOHAra KyTapuJ/iaau, 3aMoH
Tanabuard eTyk Myraxaccura alsiaHaay, MKKUHUHMIAH TabJIuM
cucati oprakay, 6y 3ca TabJIUMHUHT aCOCHI MacajacuHH ca-
Mapasii 6axKapuULLIKra 0JM0 Keslau.

X03Upru nafTaa HHTEPHET MYXUTHIATH Ta'bJUM MTOpTaJl-
JlapuJlaH YHyMJIM Ba MakcaJiu doiijajaHuil xap KaHuaam
npeaMer Oyiinua gapcaapHUHT 3aMOHABHH Tap3na OyJiu-
HIMra MoHeJ MK KuJaaad. UyHoHUH,.uz TaauM noprajiiapu:
http://malaka.uquvmarkazi.uz/ — YKy MapKasuHHHT Ma-
cocbauii Tabsum nopranu; http://olx.uz/ — Tabaum: [Tenaro-
rnap xusmatiapu; http://itm.uz/editorial_me — «3amonasuii

Anaduérnap

TabAUM» >KypHasu; http://www.if.uz/nominations/ — Xanx
TabJUMHU Ba3upJUruHuHT www.eduportal.uz ax6opoT-Tabiaum
nopraiu; http://soglom.uz/ — TabanM TH3UMHIA: IOKCAK CaMa-
pafop/uke Ba cudat; http://www.fikr.uz/ — TabauM-tapous;
http://btrQOl4.zn.uz/0qituvchilarga — OOLLJIAHFUY Ta'bJIUM
KOHILEMIHUSICH; http://muloqot.uz/ — 3aMoHaBuil TabJUM
Texnosoruanapu; http://ziyonet.uz/ — rabaum nop-
Ta/u Ba GolIKaaap; .. Tu TabJauM noprannapu: http://
nsc.lseptember.ru; 6osanap xxypuaau «Mypauaka» —
http://www.murzilka.km.ru; http://www.ug.ru — caiit
«YUYUTENBLCKOH ra3eThl»; Xap KaHnai Oaiipamsapra cuHdiaH
Tamkapu tanoéupaap — http://schoollessons.narod.ru/;
Goutanruy MakTa6aa Joiuxanaw gaoausth — http://
www.lotos.dtn.ru/mo_m_smir_03.html; noprannap «Cetnb
TBOpUECKUX yuuTesei», « ecTuBalib OTKPHITHIX YPOKOB»Ba
OolKasnap.
[ynnail Kniu6, ax60poT KOMMYHHUKALLHS TEXHOJI0TUsA1a -
pUHM OOLUJAHFUY TA'BJIUM KapaéHUra Tai0uK KHJIULI VKYB-
YypJapaa MycTakuJ YKyB (haoJMsTHHUHT WaK/AJIaHULINATa Ba
pUBOXKJIAHUIINTA WKOOUN Tabcup KypcaTaau. lapeaapna
npe3eHTalMsNapal, aHuMalusaapiad, TapkaTtMa MaTepu-
ajapian, axbopoT KoFo3JjapuaaH Makcaaau oiaananui,
MaBayJap Oyiinua OyKJ/eTIapHH fApaTHLI, YKyBUMJIAPHUHT Xa-
GapJiapu, OF3aKH UMKHMLLJIAPH Ba OOLLIKA XKHXATIapH MyCTaKHJI
YKYB aosUATH KYHHKMACHHU LIAKJJIaHTHPAIH.
Boutanruy maktataa typau gapeaapaa AKT nan doiina-
JIAaHWUI TaKPUOACHHU TaXJ/IUJIM KyHUaruaap/a akiiaHras
JICHULL MyMKHH:
* VKUTHLIHUHT HXKOOUH MOTHBALMSICHHH TAbMHUHJIANIH;
*  VKHUTHIIHH IOKOPH Japaxkaia auddepeHuuanus
KHJIULIHY TabMUHJIARIH;

+  Jlapckapaénuja Gaxkapusiajurat Uil XaxKmMuiu 1.5—2
GapaBapra OLIMPHUILTa HMKOHUSAT spaTajiy;

+  OWJIMMHHM HA30patT KUJIHILIHH TAKOMUJIIALITHPAIN;

© YKyB2KapaéHWHH (A0 TALIKHII KUJTHIITHH TabMUHJIANRIH,
JIAPCHUHT caMapalopJiuri OpTajit;

* YKyBUHJIAp AONUATHIA H3IAHULI KYyHHKMAaJIapH LK -
JlaHaziu Ba GoluKaJaap.

1. http://btr2014.zn.uz/2015/01/07/60HJJ1aHFHq-Ta1>JH/IM KOHIIETIIHsICH/
2. Tlonosa A.W., Jlurunckasi M. T. PasButue camoaesiTeJIbHOCTH MJIAJIIMX IKOJBHHKOB B YCJOBHSIX KOJIJIEKTHBHbBIX 34~

usitnii// Hau.wik.,Ne 7,2001.

3. http://www.allbest.ru/ Texnosiorust 06yueHust MIaAIIHX MIKOJLHUKOB PEleHUIO 3a1au

4. Bux6aesa H.Y. Marematuxa. 4.: YMymuii ypta Tabanm MakraGaapuuunr 4-cundu yayn napeank./H. Y. BukGaesa,
3. Slurubaesa, K. M. Tupdanosa. 2-natmp. — Towrkent.: «Ykurysun» HMUY. 2013. — 208 6.
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MeHHOMY LIKOJIbHHKY COXPaHUTh Mo3HaBaTe/bHylo notpe6rocts / H. M. Msakuwesa // Hauanbnas wikosa.

Jlo unocse. — 2014, — Ne 2. — C.16—18.
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WHHOBaLMOHHbIE TEXHONIOTMM OPUEHTUPOBAHHbIE HAa NOBbILIEHUE KayeCcTBa
NpU ANCTAHLUOHHOM 00YYEHMU AUCLUNIUHBI TEOPUA UH(OPMALUU U KORUPOBAHUSA
C Y4eTOM NPUOPUTETOB 00YYaIoLMXCA

tOcynoB ®upHadac, KaHAMLAT TEXHUYECKUX HAYK, LOLUEHT;

PaxumoB Temyp OMOH60€BMY, aCCUCTEHT
TaLWKEHTCKUI YyHUBEPCUTET MHHOPMALMOHHBIX TEXHONOTWIA, YpreHyckuit hunman

MYHHMKALMOHHBIX TeXHOJIOTHH Bce GoJiee YBEPEHHO pas-
BUBaeTcs. B nocsiennee Bpemsi npodsemMe IMCTaHILHOHHOTO
o0ydenus yueJssiercss 60Jbllioe BHUIMAaHUE B Me1aroruyeckon
aureparype. [TosTomy Heo6x01MMO pa3BUBATh, COBEPLIEHCTBO-
BaTh Me/IarorHueckue acrneKThbl MpoOJaeMbl IMCTAHIIMOHHOTO 00 -
yueHHsl, a UMEHHO OHa W MPEeACTaBJseTCs HaM HauboJiee 3Ha-
YUMOM MPH OPraHU3alMH JUCTAHIIHOHHOTO 00y4YeHHsl, aKIEHT
CJleflyeT JiesaTh Ha cyloBe «obyuerue» [1].

Jlucranunontnoe o6ydyeHue NpernoJaraeT HHble CpecTBa,
METO/Ibl, OpraHu3aloHHble GopMbl 06yUeHUs1, HHYIO POpPMY
B3aUMOJIEHCTBUS YUUTEN U YUalllUXCs, YUallUXCs MEXY
co6oil. Bmecre ¢ Tem, Kak mo6as popma oGydenus, aobas
crcreMa oOydeHHsT OHa HMEET TOT yKe KOMIOHEHTHbBIH COCTaB:
e/, 00yCIOBJEHHbIE COLMA/BbHBIM 3aKa30M J1sl Bcex hopm
00yueHHs1; ColeprKatue, Takxke BO MHOIOM OIpe/le/ieHHOe J1eH -
CTBYIOLMMU MIPOrPaMMaMH /ISt KOHKPETHOTO THMA y4eOHOTo
3aBeJIeHHUs], METOJIbl, OpPraHU3allMOHHbIe (POPMbI, CPEICTBA
obyuenusi. [Tpn nucranuponnom o6ydeHnH MPUHIIMIHATBHO
TPYJIOEMKOH 3ajiauelt siBjisieTcst pa3paboTKa 3JeKTPOHHbBIX pe-
CypCOB NPEJMETOB, KypCOB, JlaxKe YyeM Co3/laHue HOBOro y4e0-
HHUKA WJIK y4eGHOro nocobusi, NOCKOJIbKY B 9TOM CJlyyae He-
ob6xoauMa JieTajibHast npopaboTKa AeHCTBUH NpernoaaBaTes
1 y4yalluxcsl B HOBOH HHMOPMALMOHHO-TIPEIMETHOH Cpefie.

B rakoii cpene, BroJsiHe MOHATHO, YTO OCOOEHHOCTH MH-
(hopMaIMOHHO-TeXHONOTHIECKOi 6a3bl, Ha KOTOPOH MJIaHHpy-
€TCsl UCMOJIb30BATh TOT WJIM HHOH 3JIEKTPOHHBIH KypcC, HMeeT
HENoCpPeACTBEHHOE BJMSHHE HA COAEepPKAHUE U CTPYKTYpH-
poBaHue Bcero yue6GHoro matepuaJga. Ecau npenogaBatesb
Kypca MpeJroJiaraet, 4to Kype OyieT (hyHKIMOHUPOBATh MOJI-
HOCTBIO B ceTs1X, 6e3 Onopbl HA APYrHe CPeACTBA KOMITbIO-
TEPHBIX U MPOUNX UH(POPMALIHOHHBIX TEXHOJIOTHH, pelleHne
MOKET ObITb OJ1HO. Ec/in 2Ke niaHupyeTcst HCMoJb3oBaTh Mo-
MHMO YHCTO CETEBbIX PECYPCOB KAKHE-TO AOMOJHUTEbHbIE HC-
TOUHUKH HH(OPMALMHU (1eyaTHble, BUAEO, 3BYKOBbIE, MYJb-
TUMEJMIHBIE, CPEICTBA MACCOBOH HH(OPMALIMK) B KaueCTBeE
KOMIOHEHTOB 3JIEKTPOHHOTO Kypca, TO CTPYKTypa Kypca H ero
coziepKaTeIbHast CTOPOHA, a TaKXKe OpraHUu3alysi CaMmoro Mpo-
1ecca o6yueHust 6ylyT HeCKOJIbKO UHbIMH [ 1 ].

PaccmatpuBasi Bonpochl coBeplleHCTBOBaHHs KauecTBa 00-
YUEHHUS B IMCTAHLIMOHHOM 00yU€eHUH, HEOOXOIMMO HMETh B BUILY
B3aMMOCBSI3b Lieslell, TpoLiecehl U pedysbTaThl 00ydenus. Ka-
4yecTBO 0OyUeHHs! KaK MPOLECC COCTABJSIET KauecTBO B3au-
MOCB$I3aHHBIX JIEITEILHOCTEN TIPENOofaBaHus U yUEHHUs, MPO-
TEKalUHUX B paMKaX OpraHM30BaHHOTO y4eGHOTo mpolecca.
YpoBeHb 00y4eHHsI CTY/IEHTa ONPEAEISIETCS, PEKIIE BCETO, €ro

ﬂI/ICTaHLLI/IOHHOQ o0yueHHe Ha 6aze HHPOPMALMOHHO-KOM-

CTMOCOOHOCTBIO 06€eCeYnTh POPMUPOBAHHE Y CTYEHTOB CH-
CTeMbl TAKHX CBOUCTB 3HAHMH, KaK MOJIHOTA, [yOUHa, orepa-
THBHOCTb, KOHKPETHOCTb, 00001IIEHHOCTb, CBEPHYTOCTb, pa3-
BEPHYTOCTb, CHCTEMATHYHOCTb, OCO3HAHHOCTb, TPOYHOCTb,
JIOTHYHOCTb.

Takum o6pazom, kauecTBO 00y4eHHs1 — 3TO ONPeLe/IeHHBIH
ypOBEeHb 3HAHUH U YMEHHUH, yMCTBEHHOI0, HPaBCTBEHHOIO
1 (PU3NUECKOTO PAa3BUTHSI, KOTOPOTO OCTHTAIOT 00ydaeMble
Ha OMNpejie/IeHHOM 3Tare B COOTBETCTBHHU C MJIAHUPYEMbIMHU
uesisimu [2]. Mnaue roBopst, o6pasoBanue, MnoJyueHHOe CTY-
JICHTOM, MPU3HAETCS KAUECTBEHHBIM, €CJIH €r0 Pe3yJbTaTbl
COOTBETCTBYIOT OMEPallHOHAIbHO-3a1aHHbIM LEJSAM H CIpPO-
THO3MPOBAHBI B 30HE MOTEHLMAIBHOTO Pa3BUTHSI MPodeccro-
HaJibHOW KBasnduKauuu. Llenb cuntaercs 3ajaHHol, ecyu
npu ee GOpMHUPOBAHHM BCEIJlA CYLIECTBYET MEXaHU3M (cpejt-
CTBO ), TI03BOJISIIOLLMI TPOBEPUTH COOTBETCTBHE pe3yJibTarta 110-
CTAHOBJEHHOH LIEJH.

B nocsennue rojibl 3HaUHUTEIBHO YCUIUJICA HHTEPEC Mpe-
nojaBartesiell BbICIIeN HIKOJbI K pooseMe quddepeHupo-
BAHHOTO M0O/X0/Ja B 00yYEHHUH CTYJEHTOB MO Kypcy TeopHs
MH(OPMALMH M KOAMPOBAHHUS HA PA3/IMUHbBIX CTYMEHSX MaTe-
MaTHuecKoro o6pa3oBaHusi. ITOT HHTEpPeC BO MHOTOM 00b-
SICHSIETCSl CTPEMJICHHEM TperojaBaTe/iell Tak OpraHu30BaTh
yueOHO-BOCIUTATE/NLHbIH MPOLLECC, UTOObI KAXK/bIH CTYIEHT
Obl1 ONTHMAJbHO 3aHAT y4eOHO-BOCIIUTATE/NbHON AesTelb-
HOCTbIO Ha 3aHSTHSIX H B CAMOCTOSITE/ILHON MMOArOTOBKE K HUM
C Y4€TOM €ro MaTeMaTH4eCKUX CMOCOOGHOCTEH U UHTEJIEKTY -
aJIbHOTO Pa3BUTHsI, YTOOBI He 10MyCKaThb Mpo6esioB B 3HAHUSIX
1 YyMEHHUSIX CTYIEHTOB, 8 B KOHEUHOM UTOre IaTh MOJHOLIEHHYIO
6a30BYyI0 MATEMATHUECKYI0, QITOPUTMHUECKYIO M TPOTPAMMHYO
MOArOTOBKY B 00JIaCTH T€OPHH HH(OPMALIUU U KOJTUPOBAHHUSI.
Taxoii opranusainu oGydeHuns: JaHHOTO NpenMeTa TpedyeT co-
BpPEMEHHOE COCTOsIHHE Haulero o6L1ecTBa, KOra B yCJOBHSIX
PBIHOUHOH SKOHOMHKH OT KaxKJ0T0 uesioBeKa TpedyeTcsl Bbl-
COKHI YpOBeHb NpodeccHoHann3Ma  Takue J1eoBble Kave-
CTBA KaK MPEeJINPUUMUUBOCTD, CIOCOOGHOCTb OPUEHTHPOBATHCS
B TOH WJIM MHOW CHUTyalMH, ObICTPO U O€30LINOO0YHO TPHHHU-
MaTb peLleHHe.

[Ipenmet Teopuu HH(OPMALHH U KOIUPOBAHHUST 00LEKTHBHO
siBJIsleTCsl HauboJiee CJI02KHBIM BY30BCKUM TIPEIMETOM, Tpe-
OytoluM 6oJiee HHTEHCUBHON MbICJUTENBbHON paboThl, HoJsee
BBLICOKOTO YPOBHs1 060011eHUi u abeTparupytolell gesiTedlb-
HocTH. [ToaTOMY HEBO3MOXKHO JOOUTLCS YCBOCHHUS TEOpEeTHYE-
CKOTO H [1IPAaKTHYECKOTr0o MaTepHasia BCeMH CTyACHTaMH Ha OfI1-
HaKOBO BbICOKOM ypoBHe. [lazke OpHEHTHPOBKA HA «CPEIHEro»
cTy/leHTa B 06y4eHHH JAHHOTO IPeIMeTa TPUBOIUT K CHUXKEHHIO
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yCIeBAEMOCTH B I'PyIIe, K U3/Iep:KKaM BOCIHTATeIbHOIO Xa-
pakTepa y psja CTyAeHTOB (MoTepst UHTepeca K NPeAMeTy
TeOpHH HH(OPMALUK U KOIMPOBAHHS, TOPOXKIEHHE OE30TBET-
CTBEHHOCTH, HEYKeJaHhe YUUThCS ).

OnbIT NOKA3bIBAET, UTO KBAJU(PHIIMPOBAHHAS OPraHu-
3alusi MPHOPUTETHOTO Mo/X0/1a B 00ydeHHH Ha3BaHHOTO Kypca
TpeGyeT OrPOMHBIX BPEMEHHBIX 3aTpaT MpH MJaHUPOBAHUU
1 OCylIeCTBJAeHUU yueHHoro npouecca. [Tostomy npenonasa-
TeJII0 BaXKHO 03HAKOMHUTBCS C y2Ke MMEIOUIHMCS MTePeoBbIM
OINBITOM 10 COCTABJICHUIO W MCII0Jb30BAHUIO PA3HOYPOB-
HEBBIX YU4eOHbBIX 3aa4 /Il TPUOPUTETHOH pabOThl ¢ CTY/EH-
TaMH. PyKOBOACTBYSICh T€OPETHYECKUMH MPEANOChIIKAMHU,
npernojaBaTe/b CMOXKET CaM COCTaBUTb PA3HOYPOBHEBbIE 3a-
JIa4H 110 PA3/IHYHBIM TeMaM JMCUUTJIMHBI TEOPUH HH(OPMALUK
1 KojiupoBanus [ 3,4].

Texnosiorust mpuopuTeTHOro 06yueHHUsl CnocoOCTByeT
KapJIMHaJIbHOMY U3MEHEHHIO HE TOJbKO CO3HAHUS CTYNEHTa,
HO W co3HaHMs npenofasareds. [IpuopuretHoe (MHorna aud-
thepeHurpoBaHHoe ) o6yueHHe BIOXHOBJSIET MperojaBatess
Ha co3laHue Takoro o6pa3oBaTesIbHOro npotecea, B KOTopoM
CTYJIEHT B CAMO¥ »KM3HH YUUTCSI MEHSITh, yJaydllaTh, COBEp-
1IEHCTBOBATh YCJIOBHS 3TOH 2KM3HH, MOBIILIAThL €€ KauecTBO.
Kpome Toro, Ha MCKYCCTBO HOBOTO MBILIJIEHHST MTPENOiaBaTess
OKa3bIBaeT BJMAHHE SMOLMOHAJbHAs aTMocdepa B yueOGHOM
3aBeJIeHHH, ero ryMaHuTapHasi cpejia, UTo, KOHeUHO ke, CKa-
3bIBAETCsl HA [I03HABATE/ILHOM BBIXO/IE H MPOYKTHBHOCTH yueH-
HO-BOCIHUTATENbHOTO Mpollecca.

[IpuopureTnsiii moaxoa obecneynBaeT JUUHOCTHO-OpPHEH-
THPOBaHHY0 M hepeHIIMPOBAHHYIO CPELy JIIst PA3BUTHS, BOC-
MUTaHUS U COXPAHEHHUS 3710pOBbs1 0OYyUAIOLINXCS.

Jluteparypa:

Heo6xoaumocTb BBeieHHST B BBICLLYIO LIKOJY MPAKTHKY
ypoBHEBO# M deperiainu 06ycaoBeHa TeM, YTO B YCJIO-
BU$IX 60J1bIIOr0 06beMa yue6GHOH HH(POPMALIUH BO3HUKIIA TTPO-
6Js1emMa reperpysKH CTy/IeHTOB. B Takoil cutyatumn o6yyaThb Beex
CTY/ICHTOB Ha OJIHOM BbICOKOM YPOBHE IPAKTHYECKH HEBO3-
MoxkHO. Tem GoJiee, 4TO OH SIBJISIETCS YACTO HEOCTHKUMBIM
JUISi MHOTHX CTYIEHTOB. A T0 03HAuaeT MosiB/jeHHe Y 6OJIb-
LIMHCTBA U3 HUX OTPULATENbHON HAMPaBJIECHHOCTH K 00pa3o-
BaTe/IbHOMY TPOLLECCY B LIEJIOM.

Yro6bl TEXHOJIOTHS YPOBHEBOTO 00yueHust Oblia ¢hdek-
THBHOH HeOOXOAMMO OPHMEHTHPOBATHCA HA OCOOEHHOCTH
CyOBEKTHOTO OMbITa CTYACHTOB: 0COOCHHOCTH JIMYHOCTHO-
CMBICJIOBOH chepbl; 0COOEHHOCTH MCUXUYECKOTO PA3BUTHS
(0coOEHHOCTH TAMSITH, MbILIJIEHHS, BOCIPUATHS, yMEHHUS pe-
TYJIMPOBATH CBOIO MOIIMOHAJBLHYIO cepy U JIp.); YPOBEHD
00y4eHHOCTH B paMKax OTpeeseHHOro npeaMera (chopmu-
poBaHHBIE B 006111e06pa3oBaTeNbHbIX 1IKOJAX, 1 MPOheccHo-
HaJIbHBIX KOJIIEKAX ).

[ToaroroBka yueGHOro MatepuaJa npeaycmMaTpuBaeT Bbljie-
JIeHHe B COJIep2KaHUHU U B IJIAHUPYEMbIX pe3yJibTaTax 00ydeHHst
HECKOJIbKHX YPOBHEH, BbIOOP KOTOPBIX OMpe/IeIsieTcsl COCTaBOM
KJ1acca ¥ TpeOOBaHHSIMU FOCY1aPCTBEHHOrO CTaHAapTa.

[IpoBeneHHbI! aHAJIN3 [ICUXO0JIOTO-MEAArOTHYECKUX U IHaK-
THYECKHX OCHOB, a TaKxKe MPAKTHKH MPOoHILHON 1 depen-
LMaLMK CoiepKaHusi 00pa3oBaHHUsl B By3e, NOKA3bIBaeT, YTo:

— npoduibHas npuoputeTHas auddepeHanus co-
JiepakaHusi 06pa3oBaHUs ABJSETCS OJHUM U3 3(h(HEKTHBHbBIX
CPEJCTB NOBbILIEHHSs] KayecTBa 06pa3oBaHusi, Pa3BUTHs CII0-
COOHOCTEH, CKJIIOHHOCTEH, HHTEPECOB CTYCHTOB; aKTHBHOCTH
UX TT03HABaTeJbHON JEATE/bHOCTH;

1. Teopusi 1 MpaKTHKA AMCTAHLIMOHHOTO 00yueHus: yuel. nocoOue As CTyL. Bhiclil. nefl. yueOH. sapenenuii / E. C. [Tonar,
M. IO. byxapkuna, M. B. Monceesa; [Toxn pen. E. C. [Tonar // M..: Usnatenbekuii eHTp «Akagemusi», 2004. — 416 c.
2. Banyes C.A., Bosikora B.H., Tponos A.T1. u ap. CHCTeMHbII aHAJH3 B 5KOHOMHKE M OpTraHH3allii POH3BOJICTRA:
yUeOHUK JIJIs1 CTYJIEHTOB, 00YYaIOLIMXCsI 10 CrelHaNIbHOCTH» DKoHOMUYecKasi uHpopmathka 1 ACY». — JI.: [Tosiurex-

Huka, 1991. — 398 c.

3. HasbiioB B. B. Teopus passuBatoiiero o6ydenus. M, 1996.
4. Hycosuukuit A. K. Pazsutue sinunoctu B yue6Ho# pesitesibioct. M., 1996.

JlorKo-CTpyKTypupoBaHHOE NpeACTaBaeHue y4ebHOro Matepumana no reme
OpraHM3auuA UMKAUYECKUX BbIYMCUTENIbHBIX NPOLECCOB Ha A3biKe C++

HOcynos [laspoH6ek ®upHacthacosuy, cTapwmii npenoaasartess;

Canaes YkTambo#, cTapliunii npenoaasatens
TalKeHTCKNI yHUBEPCUTET MHOPMALMOHHbIX TEXHONOT WA, YpreHuckuit hunnan

Hepeﬂ BBHICHINM 06pa30BaHNeM BCTAET 3ajaua HANPaBUTh
oOyveHHe Ha caMOpa3BUTHe, caMooGpa3oBaHue, CaMo-
peaJsin3alyio JUIHOCTH, CAMOCTOSITELHO alanTHPYIOIercs
B KOJIIEKTHBe U HH(opMaloHHOM o6liectBe. Takum 06pa3om,

CyH1eCTBYIOIAasA B CUCTEME O6y‘-l€HI/Iﬂ pa60Ta HaJl YCBOEHUEM
OﬂpeﬂeﬂéHHOI‘O MUHHUMYMa 3H8HI/]ﬁ, YMQHI/Iﬁ W HAaBbLIKOB, Xa-
pakTepHada CTapOﬁ HJICOJIOTMH TPaIMIIUHOHHOTO OépaSOBaHHH,
BCTyIaeT B [IPOTUBOpPEYHUE C YDOBHEM CHOCO6HOCT€ﬁ, BO3MO2K-
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HOCTEH U 2KeJaHUi KaxK1oro coppeMenHoro odyyaemoro. [1o-
9TOMY, B YCJIOBUSIX COBPEMEHHOTO HH(OPMALMOHHOTO 0011 -
CTBa HEOOXOAUMO:

— pasBHBaTb CNOCOOHOCTEH KOHCTPYKTHBHOIO U JIOTHUe-

CKOTO MBIIIJIEHUST OYILIHX CMEeLHAaTHCTOB;
— pasBHUBaTh M0O3HABATEJbHbIX, SMOLHOHAJNbHBIX, Y-
XOBHbIX pPeyeBbIX CIOCOOHOCTEH;

— QopMUpoBaTh TBOPUECKOH JINUHOCTH C HHAMBHILY-

aJIbHBIM SI3bIKOM H CTHJIEM.

— Paspeluenue 9TUX 3a1a4 IOMOXKET MOJIOJOMY [10KO-

JICHUIO CIELUaJMCTOB!

— OCYULEeCTBHUTb CBOE >KH3HEHHOE U NpodeccHoHabHOe

camooripesie/ieH1e;

— o0ecneyuTh COUHUANbHYIO U NPOGECCHOHANBbHYIO

MOGHILHOCTD;

— pa3BUBaTh KOMMyHHKa6elbHOCTb U TOJI€PAHTHOCTb.

Baskneiiieil npo6sieMoil, BOJIHYIOLLEH BCeX Me1aroros BbIC-
1ero 06pa3oBaHusl, sIBJsIETCs MOBbILIEHHe 3(P()EeKTHBHOCTH
JIEKIIHOHHBIX, TIPAKTHYECKHUX, JJaGOPATOPHBIX U CEMUHAPCKHUX
3aHATUH KaK OCHOBHOH (OpMblI 06yueHHUs1 U BOCIIUTaHuUs 6a-
KaJ1aBpoOB, 0COOEHHO B HauaJIbHbIX Kypcax.

B Hacrosiliee BpeMsl BceM NpernofaBarteisiM By30B I10-
HSTHO TOT (haKT, UTO YCOBEpPIIEHCTBOBAHHE, MOBBIIIEHHE Ka-
yecTBO 00pa3oBaHHsi, HE TOJILKO B By3aX, HEBO3MOXKHO I10J1y-
UUTb, pellast pobseMbl yeTapeBLIMMU MeTolaMu. B cTparteruu
MOJIEPHH3ALIUH COEPKAHUS 00PA30BAHUS OHUM U3 OCHOBHBIX
YCJOBUE JOCTHXKEHHUS LieJIel 00pa30BaHUsl HA3bIBACTCS BapHa-
THBHOCTb U U epeHIIpOBaHHUsT CHCTEMBI 06111ero 06paso-
BaHUs. TakuM 06pa3oM, Ha COBPEMEHHOM 3ITare B YCJOBHSX
MoJIepHH3alIH 06pa3oBatus IuddepeHIIpoBaHHOe 06ydeH e
He TepsieT CBOeH aKkTyasibHOCTH [ 1].

L. 1udpdepenumpoBantnoe oOydeHue npeocTaBJsieT HaHe
KaXKJIOMy CTYJEHTY OpraHu30BaTh cBoe oOyueHHe TakuM 00-
pa3oM, 4ToObl MaKCUMaJIbHO HCIIOJIb30BATh CBOH BO3MOXKHOCTH,
Npexke Beero, yueOHble.

2. IuddepeHunanus no3BoJsieT akKlleHTHPOBATh BHHU -
MaHue 1perojaBartessi Ha paboTe ¢ Pa3JIMUHbIMU KATErOpPUsIMH
CTyaeHTOB. Hanpumep, ¢ ycrneBaoUMMK CTyIeHTaMu npe-
nojaBatesib paboTaeT OMnepeKarluM TeMIOM, OHH BbIMOJI-
HSIIOT, JI0ITYCTHM, B JIJaOOPaTOPHBIX 3aHATUSIX HE 71-10, a 1+ -10
WK n+2-10 3a1aHuil, cnabblX CTYICHTOB MOATSATUBAET K CPejl-
HeMy YPOBHIO.

3. B crpykrype ypoBHeBo# auddepenuuanuu no o6-
YYEHHOCTH (2 UMEHHO OHa Yallle BCEro U JIeXKUT B OCHOBE
qudhepeHIMPOBAHHOrO 00YUeHHs) BBIAESIOT, KaK Mpa-
BUJIO, TPH YPOBHS: MUHUMAJIbHbBIH (6a30Bbli ), TPOrpaMMHBbIi
1 YCI0XKHEHHDIH (TPOJABHHYTHIHA B (POPMYJIMPOBKE HEKOTOPBIX
aBTOPOB).

4. Yto6b! nudpdepeHiinpoBaHHast TEXHOJIOTHS YPOBHEBOTO
06yueHust Gblia 3PPeKTHBHON, HEOOXOJUMO OPUEHTHPOBATHCS
Ha 0COOEHHOCTH CyO'beKTa — CTYJIeHTa!

*  0c0OEHHOCTH JIMUHOCTHO-CMBICTOBOH chepHl;

* 0COOEHHOCTH MCUXHUYECKOr0 Pa3BUTHs (OCOOEHHOCTH,

MaMsTH, JJOMHYECKOr0 MbILLIICHHST, BOCTIPUSTHS, yMEHHS
peryJMpoBaTh CBOI0 SMOLMOHANBHYIO cepy);

*  ypoBeHb 06y4eHHOCTH, MOArOTOBJEHHOCTH, OIpeje-
JIeHHbIH 6araxk 3HaHUH M0 aJITOPUTMU3ALUH U IPOrpaM-
MHUPOBAHHUIO M10JIy4eHHbIH B 00L1e00pa3oBaTesbHbIX
IKoJaX, akaJeMHIeCcKUX JHIesIX MU npodeccro-
HaJIbHBIX KOJIJIE/KaX, Mepel U3yueHUeM onpene/et-
HOTO Npe/IMETa, B HalleM ciydae, npeameta «IIporpam-
mupoBanust Ha C++».

[lenaroruueckas uiest B HallleM OIbITE 3aKJII0YaeTCs B cJle-
JytolieM, HeoOX0JUMO YCBOUT yueOHbIH MaTepHas OCHOBBI
OpraHu3allii MPOCThIX LHKJINYECKUX BbIUHCIUTENbHBIX MPO-
LLeCCOB, MX aJITOPUTMU3ALIUK U TPOrPAMMHUPOBAHHH, a TAKIKE
HaBbIKH OTJIJIKK H TECTUPOBaHMUs1 B cpejie KomnuJsitopa C++.
K nannomy onbiTy npuBJiedeHbl CTyAeHThI |-ro Kypca naydato-
umxcst pucuuniuny «IIporpammuposanue Ha C++» o Teme
«OpraHusaius UUKJIXIECKHX BbIUUCIUTENBHBIX TPOLLECCOB»
(2, c.37].

B ocHoBY onbiTa M0J102KeHbl TEXHOJOTHMH 00y4€eHHsl Mpej-
MeTa Ha OCHOBE JIOTHKO-CTPYKTYPHPOBAHHOTO C MOMOLLbIO ce-
MaHTHUECKHUX IPachoB MPEACTaBJIEHUS COAEPKAHUS U3yUAEeMOro
matepuana 3] u «TexHosiorusi ypoBHeBoOU i depeHiHaum»
[1].

Jucdepenunponannoe o6ydeHne — LEJIOCTHBIN MpoLece,
SMHLEHTPOM KOTOPOT'O §IBJISICTCS YeIOBEK, [O3HAIOLLMI H TBO-
PALLMI KyJIBTYPY NYyTéM JHasiora, 00MeHa MbICJISIMH, CO3/IaHHs]
NPOU3BEJICHNH MHAMBHLYaJIbHOTO H KOJJIEKTUBHOTO TBOPYECTBA.
1o oOpaszoBaHue, KOTOpoe 06ecreunBaeT JMIHOCTHO -CMbIC-
JIOBO€ Pa3BUTHE YUalllUXCsl, TTO//IEP;KUBAET MHUBHLYabHOCTb,
€/IMHCTBEHHOCTb M HEMOBTOPUMOCTb KaK/I0H JINUHOCTH U, OTIH -
pasicb Ha e€ CloCOOHOCTb K CAMO U3MEHEHHIO H KYJILTYPHOMY
CaMOpa3BUTHIO, MIOMOTAEeT el CaMOCTOSITE/IbHO pelllaTh CBOU
»KU3HEHHbBIE TPOOJIEMBI.

BaszoBblii ypoBeHb 3a1a€T HUAKHIOIO TPAHULYY KAueCTBEH-
HOTr0 00Pa30BaHusl C NO3ULUMU TpeOOBAHUH FOCY1aPCTBEHHOIO
crannapra obpazosanusi. [TosTomy BceM cTyneHTaM BaxKHO 10-
CTHYb TOIO YPOBHS, TaK KaK OH SIBJISICTCA peasbHOH 0nopoi
JUIs1 TTIOCJIEIYIOLLUX (POPM MPOecCHOHANLHON U 00LLEKYJIb-
TYPHOH MOJArOTOBKH.

OpueHTalust Ha 3TOT YPOBEHb MO3BOJISIET CTYACHTY Mepe-
pacrnpenesnTb CBOU YCHJIHS H BPEMSI C yU€TOM CBOMX MHTEPECOB
1 ckJoHHOCTeH [ 1].

OcHoBHble MPUHLKITBI 1M PepeHIIIPOBAHHON TEXHOJIOTHH!

— BceoOl1as TaJaHTJIMBOCTb — HeET OecTaslaHHbIX JIIoJIeH,
€CTb JIIO/IH, 3aHSITble HE CBOUM JI€JI0M;

— B3aMMHOE MPEBOCXOACTBO — €CJHU Y KOr0-TO OJIHO
JIeJI0 ToJTyvaeTest Xy»Ke, UeM y JAPYrHx, 3HauUuT, Apyroe
JIOJI2KHO TIOJIyYUTBCS JIyULle; 9TO «APYroe» Hy:KHO HC-
KaTb Mearorys;

— Heu30eXKHOCTb MepeMeH — HH OJIHO CY2KIEHHE 0 YeJ10-
BeKe He MOXKET CUUTAThCsl OKOHUATE/IbHbBIM.

JuddepenunpoBantoe o6ydeHre — 3To pabota 1o OJIHOM
nporpammMe, 0 Ha pa3HOM YPOBHE CJIO}KHOCTH B PaMKax ay/u-
TOPHOH CHCTEMBbI C LLeJIbI0 PA3BUTHUS JIMYHOCTH KaxJI10ro
CTyJEHTA.

[lesb Takoro o6yvyeHusi — coajaHue ycJoBUH JJIs1 o6ec-
neyeHust CO6CTBEHHON yueOHOH 1eATeJbHOCTH 00y4atoLUXCs,



“Young Scientist” - #9.5(113.5) - May 2016

Education | 79

yuéTa u pa3BUTHSI HHAMBHLYaJbHBIX 0COOEHHOCTEH CTY/IEHTOB.
B ueHtp o6pasoBaTesibHON AeATE/LHOCTH CTABUTCS JIMUHOCTD
C ero MHTepecamH, CKJIOHHOCTAMH, CIOCOOHOCTSIMHU, C00-
CTBEHHOM cHucTeMoil LieHHocTel. Ocoboe BHUMaHHUE ye/IsieTcs]
Pa3BUTHIO CTPEMJIEHHS JIMUHOCTH K CAMOCOBEPILIEHCTBOBAHUIO
Ha OCHOBE CaMOIO3HAHMS U y4éTa COOCTBEHHBIX BO3MOXKHOCTEH
1 PECYPCOB PA3BUTHSI.

3ajauu, pellaeMble B paMKax auddepeHupoBaHHOro
oOy4eHust:

— moBbllIeHKHe 3PPEKTUBHOCTH Npoliecca 00yUeHHs;

— pAasBHTHE, a B HEKOTOPBIX CJydasx hoOpMUpPOBaHHUE Crie-
LHaJIbHBIX CMIOCOOHOCTEH ydaluxcst (Mo3HaBaTe/bHble
MHTEpEChI, I03HABATE/bHASI CAMOCTOSITEIbHOCTb, CI0-
coHHOCTbL K caM0o0Opa30BaHUIO, MO3HABATEIbHAS AK-
TUBHOCTb U TBOPUYECTBO );

— pasBUTHE JIOMOJHUTEbHBIX BO3MOKHOCTEH CTY/IEHTOB
(omepexxaroliuil TeMIT pa3BUTHs, MbILIJICHHE B cdepe
CMOCcOGHOCTH, 0CO3HAHHBIHN BbIGOP Tpohuist 06ydeH s ).

Jlist nocTHKEHUST Le i HeoOX0IMMO yueOHbIH npoliece
npu quddepeHupoBaHHOM 00yYeHHH CTPOUT HA OCHOBE MC-
M0JIb30BAHUS 9J1€MEHTOB HOBBIX MEAArOrHUECKUX TEXHOJIOTHI
(TEXHOJIOTHU MOJIHOTO YCBOEHHUST 3HAHUH, TEXHOJOTHH KPUTH-
4eCKOro MbIlJIeHHs], TpoeKTHOro o6ydenust). [1pu atom nc-
M0JIb3YEeTCsl METO/IbI:

— PpenpoiyKTHBHbIE CIOCOGCTBYIOT YCBOCHUIO 3HAHUH
Ha OCHOBE 3ayYMBaHMs, YMEHHH U HABLIKOB Yepe3 CH-
creMy ynpaxkHeHui. [1pu sTom ynpaBsieHueckas nesi-
TeJIbHOCTD MPernofaBaTesist COCTOUT B Moad0pe HeoO-
XOJIUMBbIX 3a/IaHUH;

— npoOGJieMHble pacCYUTaHbl HA BOBJICUEHHE CTY/EHTA
B [103HABATE/bHYIO ESITE/IbHOCTb CTYJ€HTa MyTEM I10-
CTAHOBKH MPOGJIEMbI M HAXOKIECHHS CAMOCTOATE/bHBIX
nyTei eé peleHus,

— 3BPUCTHYECKHE HUCMOJIB3YIOTCS JI/Is1 TOJArOTOBKH yia-
IIMXCST K CAMOCTOSITE/ILHOMY PellIeHHIO O3HABATETbHbIX
npo0JieM, /s 00y4eHHsl HX BbIMOJHEHHIO OTIE/NbHbIX
111aroB pelleHus;

— HCCJIeI0BaTeIbCKHE CIIOCOOCTBYIOT OPraHU3aLMH MOUC-
KOBOW U TBOPYECKOH JIeATE/ILHOCTH y4alllUXCsl.

CoBpeMeHHas JHJAKTHKA BbICIIEH HIKOJbI MPEIOCTAB-
JisieT GOJbIION CIEKTP METOMUECKHX H TEXHOJNOTHUECKHX pe-
nrenu# o6pasosarenbroit 3anaun (0. M. Tuk, H. C. Typsi-
wesa, B. T, Pasymorckuii, A. M. Coxop, A. A. Uepsosa u jip. ).
Opnako npo6aema 3(ppeKTHBHOTO YyCBOEHUSI, a He 3aMOMH-
HaHUs yueOHOTO MaTepHaJia no-npexkKHeMy aktyanbHa. O6 sTom
FOBOPHUT OOJIbIIOE YUCI0 HAYUHBIX paboT, UCCIEIYIOIHX TPO-
6J1eMy HeJIOCTaTOUHOTO YPOBHS YCBOEHHsI yueHHOro MaTepHana,
a KakK CJIeIICTBUE — HEYBEPEHHOCTH CTY/ICHTA NP U3yYeHHH
JICLUIIJIMH TIOCJIeyIoNIed crieluanuaainu [4].

Oco6eHHO BesiMKa HeOOXOAUMOCThL pa3paboTKU U BHe-
JIpeHUsT HOBBIX (POPM U METOJOB B 0OYUeHUH BY30BCKOTO
npeamera rnporpamMmmupoBatue Ha C++ — AUCLHIIKNHE, HA-
CBIIILEHHOH CJIOXKHBIM MaTeMaTHUYECKUM, aJrOPHTMHUECKHM
1 SKCIepUMeHTaNbHbIM cojiepKanueM. [Tpouecc oGyuenus
nporpammupoBanue Ha C++ B Byse 10/KeH ObITb BLICTPOEH

Kak rpouece yrayo/eHus 1 3pPeKTUBHOTO HCIOJb30BAHUS
BCEX M03HABATE/IbHBIX BO3MOXKHOCTEH CTYEHTa, KaK Mpollece
PasBUTHS €0 HHTEJIEKTa.

B npotiecce cTpykTyprpoBanust yueGHOro MaTepuasay cry-
JICHTA M05IBJISICTCA 3aHHTEPECOBAHHOCTD B MOJIYHEHHH Pe3yJlb-
TaTa, BO3MOXKHOCTD MPOsIBJICHUS ceOs KaK MHIMBHILYaJbHON
JIMUHOCTH, PAa3BMBAETCS €0 [03HABATE/IbHAS AKTHBHOCT, (hop-
MUPYETCSl HHAUBUYAJbHbIA CTUJIb PAOOThI ¢ yueOHbIM MaTe -
puajnom, GopMUpPYeTCs yMeHHE JIOTHUECKH COOTHOCHTD 3Jie-
MEHTbl TEOPHH HA OCHOBE MHJMBUAYaJbHOIO [PEIAMETHOIO
3bIKa.

[ToHsiTHE «CTPYKTYpHPOBaHHE» B 0OYyYE€HHUH JAMCLHUIIMHDI
nporpamMmupoBanue Ha C++ B TeXHMUECKOM MPOpHIBHOM
BYy3€ JI0JI2KHO OTPaKaTh CJ0XKHOCTb COJIep2KaTeIbHOIO Ma-
TepuaJsa U BbICOKMH ypOBeHb acCOLMATHBHOCTH JIOTHYECKOTO
MbILIJIEHHS] TPH YCBOEHUH 3HaHUIH. DTy npobsieMy cnocobeH
pelnuTh MHOTOBapUAHTHBIN, aJbTepHATHBHBIH, SKBUBA-
JIEHTHBIF 110 JIOTHKE acleKT MpejjiaraeMoro Mmetoia — JIOTH-
4yeckoe CTPYKTypHpOBaHHe cojiepzKaHne yueOHOro matepuaJa,
B JIAaHHOM ciiyyae TeMbl «[IporpaMMupoBaHue HHUKJIHUECKHX
BBIUMC/IUTEIBHBIX TTPO1LeCCOB» Ha A3blke C++. CTpyKTypHpO-
BaHHe B [IpoLiecce U3y4eHHs1 BY30BCKOIO Kypca I1porpaMmMHpo-
BaHue Ha C++ npuobGpeTaeT CBOACTBO BHYTPEHHE -[10100HOH
JIOTHYHOCTH U COJIeprKaTeIbHON CJI0KHOCTH, MHOTOMEPHOCTH.

OcoGeHHOCTSIMU JIOTHYECKOTO aJIbTePHATHBHOIO CTPYK-
TYpPHPOBAHUs cojiepKaHKe yueOHOro MatepuaJsa Kak MeToja
00paboTKN yueOHON UHPOPMALIUHU SIBJSIOTCS: BO3MOXKHOCTb
€ro npuUMeHeHHs1 /151 6OJbIINX MACCHBOB HH(OPMALIMH, Ha-
npuMep, NPOEKTHPOBAHHE H pa3paboTKa aBTOMATH3HPOBAHHBIX
MH(OPMAIIHOHHBIX CHCTEM Pa3JIMYHON MPHUPOJIBI, UTO COOTBET-
CTBYeT COJIeprKaHHI0 By30BCKOTO Kypca NMporpaMMHpoBaHHe
Ha C++, HeOOXOIMMOCTD B KaXKJIOH JIOTHUECKU CTPYKTYPHPO-
BAHHOH MOJIyJie MCTOJIb30BATh COUETAHHE HECKOJILKUX (hOpM,
JIOTMYECKH CBA3aHHDBIX CXEM WJIH JPYrUX NPHHLMIIOB CHCTE-
MaTH3alUuH, HIeHTHGUKaLK yue6HON HH(OpMaLHH, cove-
TaHHe B JIOTUYECKH CTPYKTYPHPOBAHHON MOJIyJie CeMaHTHUe-
CKHX €/IMHHILL Pa3HOH CTeNeHH CJ0XKHOCTH, cBoOO/a BbiOOpa
(hOpM H CEMaHTHK CTPYKTYPUPOBAHHS JOCTATOUHOTO YPOBHS
CJI0’KHOCTH TIPU KOAUPOBAHUH HH(DOPMALMH, BO3MOXKHOCTD
COCTaBJIEHHUSI TOMOJIOTHH B BHJIE CBSI3HOTO rpacha JOTHUeCKH
CTPYKTYPHPOBAHHbLIX MOJ1yJ1€H KaK IperojaBaTesieM, TaK U CTy-
JIEHTOM TIPH COOTBETCTBYIOILIEH MOIrOTOBKE, BO3MOXKHOCTb TTPH-
MeHEeHHsI JAHHOI0 MeTO/1a K COJIePKaHHI0 PA3HBIX AUCLUTIIMH
MPH UX U3YUEHHH.

Bonpocy BbisicHeHHS BJAUSHUS JIOTHIECKUX CBsI3el (OTHO-
1IeHnH ) B yueGHOM MaTepuaJse Ha AHAAKTHUECKHE CBOHCTBA
pas/IMYHbIX BAPUAHTOB OObSICHEHHS 9TOTO MaTepUaJa Mocssi-
niena pa6ora A. M. Coxopa «Jloruueckast cTpyKTypa yue6GHOrO
MaTepuaJia: BOMpochl inlaktuieckoro ananausa» [5]. [To ero
MHEHHIO, OT TOTO, YTO MMOHUMAETCS] MOJL 3JeMEHTOM y4eOGHOro
mMarepHasa W KaK yCTaHaBJIMBAIOTCS CBSI3H MeXKJly BblIeseH-
HbIMU 9JIeMEHTaMH, 3aBUCSIT U BAPUAHTDI 1PEACTABJICHUS JIO-
THYeCKOH CTPYKTYpbl yueGHOro MaTepuaJa.

OnHako B paccMOTpPeHHBIX HAMH paboTax popMbI H METOIBI
CTPYKTYPHPOBAHHS HE YUUTHIBAIOT CJI0KHOCTH, B3aUMOCBS -
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3aHHOCTH, B3AaUMHOTO JIOMOJHEHHS TPOMUIUPYIOLLHX U CIie-
LHaJIbHBIX IMCLUUIJIMH By30OBCKOI0 MaTepuasa, He OCHOBbIBA-
I0TCSl HA €ro CTPYKTYPHO-JIOTMUE€CKOH MHOTO BAPHAHTHOCTH,
MepapxuyHOCTH, MHOIOYPOBHEBOCTH, HE B I10JIHOI Mepe OT-
BeYaloT HEOOXOAMMOCTH pa3BHBATh Y CTYJEHTOB YMEHHUE aHa-
JIN3UPOBATb U CHHTE3UPOBATb CTPYKTYPHO-OPraHU30BaHHbIE
3HaHHUs, yMEHHE CaMOCTOSITe/IbHO H MPOJYKTHBHO paboTaTh
¢ yueOGHOU MH(pOpMaLHel By30BCKOIO YPOBHS. DTO 03HAUAET
Ha HeOOXOAMMOCTb MOUCKA HOBOIO METOMYECKOr0 pelleHus!
110 UCII0JIb30BAHUIO CTPYKTYPHPOBaHUsl yueGHOIO Matepualla
BY30BCKHX JIUCIMIJIMH, B YACTHOCTH MPEAMETa MPOrpaMMHpo-
BaHue Ha C++.

B nocrpoennu cucreMbl HAyUHbIX MOHSATHH PH CTPYKTY-
pUpPOBAHUK 3HAHUH B IUJAKTHKE UMeeTCsl JaBHUH OMbIT M0-
CTPOEHHSI IMAAKTHUECKHX TOCOOUH MPOrpaMMHPOBAHHOTO Xa-
pakrepa, OCHOBAHHbIH Ha TOM, YTO MaTepHaJl, MojJeKallui
YCBOCHHIO, TLLATEJIbHO aHAJU3UPYETCS ¢ TOUKH 3PEHUS €ro
Jloruyeckoil cTpykTypbl. Ha 3Toil ocHOBe Bble/III0TCS LeH-
TpaJibHble MOHSTHS U CBS3H MeXK1y HUMH. Bech yueOHbli ma-
TepuaJs TpynnupyeTcst BOKPYr STHX MOHSITHH U pacroJsiaraercst
B [10CJ1€/10BaTeIbHOCTH, OTpaxKatole JIOrHuecKyio CTpyKTypy
U3y4aeMOH JIUCLUIJIMHBI.

[TocTpoeHue Jiornueckon CTpyKTypbl yueGHOTO MaTepuada,
CyILLECTBYIOLlee B TEOPHUH U MPaKTHKe 00yueHHsi, oToOpaxa-
€TCsl B IMIAKTHIECKON MOJIe/IH JIOTHUECKOH CTPYKTYpbl 3HAHHS
0 HAy4yHOM SIBJICHWH, MPOLIECCe U COCTOSIHUU 0ObeKTa. Ho 3Ta
MoOjieib He siBJIsieTcst yHuBepcanbHol. [TloaTomy Hamu cra-
BUTCS CJIEyIOLIAs 3a/1a4a; [oJly4eHue U 000cHOBaHHe Tpe6o-
BaHHUI, KOTOPbIE [103BOJIAT CTPYKTYPHPOBATL, HA OCHOBE MPHH-
LIMIIOB JIOTHKH, y4eOHBIH MaTepHaJl Kypca nporpaMMHpOBaHHe
na C++, B yacTHOCTH MaTepuaJbl TeMbl « OpraHusatius 1u-
KJMYECKHX BBIUMCIUTE/bHBIX MIPOLLECCOB>» C yHETOM KaTeropun
CJI0JKHOCTEH MaTeMaTHuecKol popMann3aluu, aaropuTMu-
3allMK ¥ IPOrpaMMHPOBAHHUSI.

PaspaboTka npuHLKMIIOB CTPYKTYpUPOBaHHsl yueGHOTO Ma-
TepuaJsa U3MEHsIeT OpraHusaluio yueGHoro rpotiecea, AeaeT
ero 6oJiee MPOAYMAHHBIM U HaJeKTHUHbIM. MeTox OT Mpo-
CTOTO K CJI0?KHOMY, OT TEOPHH K MpaKTHKe HanboJee sthdhek-
THBEH MPH HCCJIEN0BAHHN YCTOMUMBBIX, CTAOUJIBHBIX, OTHOCH-
TeJIbHO 3aKPBITHIX peasibHbIX cieteM. [Toatomy pagpaboraHHbie
HaMH TIPUHLMIIBL JIOTUYECKOTO CTPYKTYPUPOBAHUS yueGHOTO
MaTepHasa ¢ yueToM KaTeropuu CJI0yKHOCTEH MaTeMaTHYEeCKOH
(hopmanuaanuu, aIropuTMH3aLMH U IPOrpaMMUPOBAHHST 3a71ad
M03BOJISIIOT C/leJ1aTh [IPOLLECChl CTPYKTYPHPOBAHMUST IOCTYITHLIM
M METOJL0JIOTMYECKH 06€eCIIeUeHHbIM.

B nenaroruyeckoii inteparype no gaHHo# npobjeme K Ha-
CTOsILIEMY BpeMeHH pa3paboTaHo 3HaYUTeJbHOE Pa3Ho00-
pasue Takux popm. B uactHocru, B paborax B.I1. Becnajbko,
A.A. 3osiotapeBa 1 Ipyrux yUeHbIX YKa3blBaeTCsl Ha BO3MOXK-
HOCTb HAISIIHOTO [PEACTaBJIeHHsl COlePKaHUs U CTPYKTYPbl
yueGHOTO MaTepHaJa B BUe MaTPHIL CBsizell, rpaoB yueGHOI
MH(OPMALKH, CTPYKTYPHO-JOTHYECKUX CXEM, CETEBbIX I'pa-
(hMKOB, TJIAHOB MPOBEIEHUS y4eOHbIX 3aHATHH, JIMCTOB OCHOB-
HOTO CONIEPKAHUS U T. 1.

Ha ocHoBe BbIllIe H3/T0XKEHHBIX MATEPHAJIOB C Halllei CTO-
poHbl pazpaboTaHbl JIOTHYECKH CTPYKTYPHPOBaHHblE pasia-
TOYHbIE MaTepHaJibl 0 OCBOCHUIO aJITOPUTMHU3ALLUKU U [1PO-
rpaMMHPOBAHUH LIMKJIMUECKUX BBIYHCIUTENBHbBIX MTPOLLECCOB
Ha pUMepe alropuTMUuecKoro sisbika C++ /151 HaYaJIbHbIX
KYPCOB.

Hanpumep, ta6ynuposats pyukuun y = ax? + bnpu 3a-
JIaHHOM 3HAY€HHH KOHCTAHT @ U b, 1 TP U3MeHEeHNH apryMeHTa
(hYHKIMH X B TIpefiesiax ¢ < x < d, ¢ warom A. [1pu sT0M KoJIU-

. d—-c
4eCTBO BbIUUC/IEHUI OyleT n = — +1 wryk. ] [ — 3HaK

03HavaeT BblIeJEHHE LEJNOH YacTH OT JiesieHust. Jloruueckas
CTPYKTypa M3yuaeMoro Matepuasa npejicrasjaena B raba. 1.

Tabnuua 1
N2 |BapuaHT opraHusaumu uukna Ne | KoHKpeTHOe opraHu3aums uukna
I |OpraHu3aumsa c nomouyblo onepartopa IF 1 | Mo npurumny 0. C nomowbio cyeTymnka
2 |No npunuuny J0. C nomowbio aprymeHTa LuKna
3 | Mo npuHumny MOKA. C nomolbto cueTynka
4 | No npunumny MOKA. C nomowbto aprymeHTa Lukna
IT |OpraHu3auums c nomowbto onepatopa FOR 5 |Cnomowplo cYETYMKA B NPAMOM HanpaBieHUN
6 |Cnomouplo cyeTynKa B 06paTHOM HanpasaeHNH
7 | Cnomouwbio aprymMeHTa LuKna B NPAMOM HanpaBieHuUu
8 |Cnomowbto aprymeHTa LKna B 06paTHOM HanpaBsieHuu
IIT | OpraHu3auma c nomolybto onepatopa WHILE 9 |Cnomolbio cyeTumnKa
10 |C nomowpblo aprymeHTa LuKna
IV | OpraHun3aums c nomousto onepatopa DO ... WHILE 11 |[Cnomoulblo cYeTYMKa
12 |Cnomoublo aprymeHTa Lukna
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Takum o6pasom, npejcraBjieHHast METOIHKA KOMIIbIOTEp-
Horo oOydeHHs U oreperkalollast oJroToBKa CTyJIeHTOB By3a
K HCIMOJIb30BAHHIO COBPEMEHHbBIX MYyJIbTHMEHA TeXHOJIOIHH
B yueOHOM Mpoliecce Ha OCHOBE JIOTHYECKOH rpadoceMaHTH-
4eCKOH CTPYKTYPhl AUCLUHUMJINHBI COCOOCTBYET peaJsn3alinu
COBPEMEHHOH KOHLIENIMH 00pa3oBaHus B 06JacTH UHpopma-
LIMOHHBIX TEXHOJIOTHH, PAa3BUTHIO COBPEMEHHBIX METO/I0B 00-

yueHnusi. CosznaBaemast 6a3a COBPEMEHHBIX 3JIEKTPOHHBIX pe-
CypCOB MO3BOJIUTbL He TOJILKO MOBLICHTL HHTEPEC CTYACHTOB
K U3y4aeMbIM AMCLMIIMHAM, HO U CAMUM I1peoiaBaTe/IsM co-
XPAaHHUTB Te OeclieHHble HapaOOTKH, KOTOPble MMEIOTCA B apce-
HaJie J1to6oro npemnojaBatesist i HeloCTyHbl ApyruM. CemaH-
THYeCKasl Hepapxuueckas CTPyKTypa M3ydaeMoro MaTtepHala
NpeCTaBJ/IseTcsl CleyIoLUM 00pa3oM:

(Jpram{sam MHETHYICCKHX BEIYHCIHTCIBHBIX ITPOMECCOB

] I
Yepesz FOR

Yepes IF

I I
Yepesz WHILE Yepes DO... WHILE

ITo mpuammy 0. C
ITOMOMTBIO CHETIHKA

C 110OMOIIbBIO
CUeTYHKA, IPIMOIT

C moMoImEIo
CUETUHKA

ITo mpurrpmy JO. C
MOMOIIBIO apI'yMeHTa

C oMoInbro
CUeTUINKa, 0OpaTHBII

C moMoInbro
apryMeHTa

ITo npurmmy [IOKA. C
IOMOIIBIO CHETUHKA

C oMoInbro
apryMeHTa, IpsSMoil

C noMoIbio
CUETUNKA

ITo mpurmmny ITIOKA.
' IOMOIITBIO apI'yYMEHTa

C moMomsbro
apryMeHTa, 0OpaTHBIIA

C noMoIbro
apryMeHTa

[Ipu ndyuyeHnu marepuajia, KOTopble npejacrasJisercs
B BHJIE IMCKPETHBIX MPUOJIU3UTENBHO PABHBIX MOPIMH, CTe-
neHb 06y4eHHOCTH CTYEHTa MOXKET XapaKTepH30BaThCsl cTa-
TUCTHYECKOH BEPOSITHOCTBIO ONpe/leisieMOl KaK OTHOLIEeHHe
yhc/a1a YCBOGHHbIX OPUMI M K 00LLIeMY KOJIHUECTBY MPernoj-
HocUMBIX nopuuit N T.e. 2 = m/N. Pasnuunble (anbrepHa-
THUBHbIE, SKBUBAJIEHTHbBIE, JIOTHUECKH CTPYKTYPHPOBAHHBIE )
AJIrOPUTMbl OPraHM3aLMH LIHKJIHYECKHX TIPOLLECCOB MPEICTaB-
JieHbl B TabsulLe 2.

Ha ocHoBe BbILIEH3/102KEHHBIX BBISIBJEHO, UTO OJHUM
U3 nytei popMUpoBaHUs yGOKUX CTPYKTYPHO-OPTraHU30-
BaHHBIX 3HAHWH Y CTYJIEHTOB NPH U3yueHuH Kypca [Iporpam-
mupoBanue Ha C++ sBJsIETCS METOM, HCMOJB3YIOIHUH JIOTH-
YeCKYI0 CTPYKTYPH3aLMIo yueOGHOro MaTepuadsa.

Hawmu paspa6otanbl 1 anpoGupoBaHbl y4eOHO-MeToHye-
CKHI KOMIIJIEKC HAa OCHOBE JIOPMUECKOTO CTPYKTYPHPOBAHHUS
yue6HOU UHpOpMalUK, BKJIIOUAIOUKA HA6OP CTPYKTYPUPO-

BaHHbIX PA3JlaTOUHbIX, CAMOCTOATE/bHBIX 3alaHUH C y4eTOM
KaTeropuu CJI02KHOCTH 110 pasesy « OCHOBbI aJrOPUTMHU3ALIUH
1 IPOrPaMMUPOBAHUA (AJATOPUTMHU3ALIMS U TPOrPAMMHPO-
BaHUS JIMHEHHBIX, PA3BETBJISIOLLUXCS, LIMKJIHUECKUX BbIYHC-
JIMTEJIBHBIX MPOLIECCOB, a TAKXKE ACHCTBHE HAJl OHOMEPHBIMH
1 JIByMEpPHBIMH UMCTOBBIMH MacCHBAMH )», HaOOp HHAUBUIY-
aJIbHbIX 3alaHuil 151 3aKperIeHHs1 U3y4eHHOro yyeGHOro Ma-
Tepuada v Jisi CaMoCToATe/IbHON paboThbl CTYAECHTOB pa3pabo-
TaHbl MHOTOUMCJICHHBIE CJIAMIbl IPe3EeHTALMH M aHUMALIHOHHble
MaTepHualbl Ha OCHOBe NporpaMMHbIX poaykToB Microsoft
PowerPoint 2003, Microsoft Publisher 2003.

PazpaboranHas HaMu MeTOJAMKa CTPYKTypU3aUuu yuel-
HOTO MaTepHasa TeMbl « OCHOBBI OPraHH3aLUN LIHKIMUECKHX
BbIUMC/IUTE/BHBIX IPOLLECCOB» HA OCHOBE JIOTUYECKOH CXEeMbl
nokasasa 3(peKTHBHOCTb 9TOM Me1arorniecKoil TeXHoJ0ruu
00yueHusl, Crloco6CTBOBAJIA YJlyULICHHIO KaUeCTBa CHCTEMHBbIX
3HAHUH CTYICHTOB HaYaJbHbIX KyPCOB.
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Tabnuua 2
1 | 2 I 3 l 4 |
i=1, x=c =1, x=c =1, x=c i=1, x=c
e . R
3 p—
T [
I -
z,xi,y & xi, L b v=ax+h + v=ax+b
. i |
f:{'_pj z—z+],lx—x—i-h T e
i |
0 _ i=i+1, x=x+h i=i+1, x=x+h
I |
|
5 6 | 7 1 8 |
x=c x=d i=1 =
y=ax+b v=ax+b v=ax+b y=ax+b
i | | i
Lxy LX.y LX.y Lxy
i i | i
x=x+h x=x-h i=i+1, x=x+h i=i-1, x=x-h
| | ! i
| | | |
S | 10 | 11 12
i=1, x=c L i=1, x=c i=1, x=c
— ¥
o 0 y=ax+b y=ax+b
+ + | |
v=ax+b y=ax+b .i!:.xi,y z,xi,v
| : | i=i+1, x=x+h i=i+1, x=x+h
LXy LXY
| |
i=i+1, x=x+h i=i+1, x=x+h 0 ¢
] I
|
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K Bonpocy opraHusauuu camocToaTeNIbHOM paboTbl CTYAEHTOB
B TexHUYyecKoM By3e B ycnosuax UKT

tOcynos ®upHadac, KaHAMAAT TEXHUYECKUX HAYK, LOLUEHT;
CanaeB YkTamboit, cTapluit npenoaaBatesb
TalWKeHTCKNI YHUBEPCUTET MH(DOPMALMOHHBIX TEXHOOT WA, YpreHuckuit dunuan

Ha COBPEMEHHOM 3Tare JAeMOKpaTH3allui, r'yMaHU3aluu
1 MHpopMaTH3ALKUK 00lLeCTBA, paclIupeHus npan
1 cBOGOJ1 UeoBeKa BOCITUTAHHE CAMOCTOSITEIbHOCTH MOJIOJIOTO
nokoJieHns1 mpuoopetaer ocobyro 3HaUMMOCTb. He3aBucHMOCTb,
MHULMATHBA, TBOPYECTBO, LIeJIeyCTPEMJIEHHOCTb — 3TO Kaue-
CTBA JIMYHOCTH COBPEMEHHOI0 YesloBeKa, HeOOXOMMbIE eMy
1151 HOPMUPOBAHHUS CAMOCTOATE/ILHON MO3ULMH, TPUHATHS Ca-
MOCTOSITEJILHOTO PellieHHs 110 XKUBHEHHO BAXKHBIM MTPoGJieMaM
B HACTOSALIEM U B BbIGOPE KeslaeMoro Gyayiiero. OpueHraiius
Ha BbIOOP, TBOPUECKYIO AKTUBHOCTb U CAMOCTOSITE/ILHOCTh Xa-
paxkTepHa /sl YeJloBeKa COBPEMEHHOI0 MUpa, YTO OTMeya-
€TCsl KAK OTE€UECTBEHHBIMM, TaK U 3apyOeKHbIMHM HCCJIe10Ba-
Teasamu [ 1 —3].

K coBpemenHOMy crielinanncTy o611eCTBO NMPEbsIBISET J10-
CTATOUYHO ILIMPOKHUH TepedeHb TpeHOBaHUH, CPeI KOTOPbIX He-
MaJloBayKHOE 3HAUEHHe UMeeT HaJIMuue y BhITYyCKHUKOB OMpe-
JIeJIEHHBIX CIOCOOHOCTEH H yMEHHS1 CAMOCTOSITE/IbHO 100bIBATh
3HAHHUST U3 PA3JMUHbBIX HCTOYHMKOB, CHCTEMATH3UPOBATD 101y -
YEHHYI0 HH(OPMALIHIO, 1aBaTh OLLEHKY KOHKPETHOH CUTyalllH.
dopmMUpoBaHHe TAKOTO yMEHHUS TIPOUCXOJIUT B TEUEHHE BCETO
neproaa oOyueHHs yepe3 ydacTHe CTYJIeHTOB B TPaKTHUECKHX
3aHSATHSX, BbIMOJHEHHE KOHTPOJILHBIX 3alaHUH U TECTOB, Ha-
MHCaHKe KYPCOBbBIX U BbIMYCKHbIX KBATU(PHUKALHOHHBIX paboT.
[1pu sToMm camocrositesbhas pa6ora crynentoB (CPC) urpaer
pelIaoliyio poJib B X0/l BCero yueGHOro npotecca.

[TosioxkeHue, co3nasliieecs B MOC/AENHUE TO/bl B BbICIIEH
uikosie 0 CPC, He MOXKeT yI0BJIE€TBOPUTL HU BY3bl, HU 00llle-
CTBO, TaK KaK He COOTBETCTBYET COBPEMEHHBIM TPeGOBAHUSIM
MOJrOTOBKH CIELUANUCTOB B 00J1aCTH NPOrPAMMHbBIN HHKH -
HUPUHT. Cpe/id OCHOBHBIX PUYHH TAKOTO MOJIOMKEHHS: HEl0-
CTaTOUHbIH HAYUHO-0OOCHOBAHHbBIN YPOBEHb MJIaHUPOBAHUS,
OpraHusalus ¥ npoBeaeHus yueGHOro npoiiecca, OTCyTCTBHE
Hay4HO-060CHOBAHHBIX HOPMATHBOB BPeMEHH Ha OCHOBHbIE
BUJIbI YueOHOM /1eTeIbHOCTH CTYNEeHTOB; ca1aboe BHUMaHKe
Kagenp K BOpocaM H3yuyeHHsl M YCTAHOBJEHHUS ONITHMAJb-
Horo o6beMa (a yacax) caMoCTOsITe/IbHOH pabOThl CTYLEHTOB;
OTCYTCTBHE Y MHOIHX 00y4aIOlIMXCS YMEHHS MPABUJILHO U pa-
IMOHAJILHO MJIAHUPOBATb M OCYLIECTBJSATH CBOIO CAMOCTOSI-
TeJIbHYI0 pa0boTy H y4eOy BOOOLLE.

B opranunsauuu CPC B 60JIbLIHHCTBE CllydaeB OTCYTCTBYET
Hay4YHbIH CHCTEMHBIH MOAXOJ U CHCTEMHOCTb — OCHOBHOE
ycsioBHe, 6€3 KOTOPOro HeMbIC/IMMO nosHanue. [Ipo6aema no-
CTaBJieHa U 0CO3HAHA, COPMYJIUPOBAHA €€ OCHOBHAS LeJb!
MOBBICHTb TBOPUYECKYIO AKTUBHOCTh, CAMOCTOSITEILHOCTD U OT-
BETCTBEHHOCTb CTY/IEHTOB. VI3BeCTHBI 1 OCHOBHBIE TTPUUHHBI,
NpUBE/IINE K 3aTPYJHEHUSIM M OCYIIECTBJIEHHUH YKa3aHHON
nes. Onpo6GoBaHbl HeKoTopble (hopMbl 06yUeHHs1, TPH3BaHHbIE
Cr10coO0CTBOBATH PA3BUTHIO M03HABATENbHON aKTUBHOCTH CTY-

JICHTOB, TaKHe, KAK KOMIbIOTepU3alus yueOHOro npoueccea, co-
3[aHKHEe aBTOMATU3UPOBAHHBIX yUeOHBIX KYPCOB H 00yUalOIIHX
CHCTEM, 3JIEKTPOHHBIX y1eOHHKOB, HCTOJb30BAHUE JIETOBbIX
UIp W IPYrUX aKTHBHBIX MeTo/0B, pacwupenne HWUPC, ne-
peBojL Ha 00ydeHHe Mo HHAMBHUIYaJdbHbIM YUeOHbIM MJ1aHaM
U T.T1. OHAKO C TOUYKH 3PEHHsI CUCTEMHOIO MOJX0/lAa OCTAETCS]
HESICHBIM, HACKOJIbKO MOJIHBI U B3aUMOYBsI3aHbl [IpeJiaraeMble
METOJIbI.

YueGHO-BOCMUTATENbHDIH U HAYUHBIH 1€ATEIbHOCTD CTY-
JIeHTa B By3e MOXKHO TIPEJICTABUTh KaK CHCTeMa, B Havyasle OH
MOXO02K UEPHOTO SILHMKA (KaK aOMTypHEHT), a B KOHLLe 0es1oro
siMKa (crenuansueT KoHKpeTHon npodecenn). st uceneno-
BAHHUS CUCTEMbI TIPUMEHSIOTCS PA3JIMUHbIe METOAMKH, METOJI0-
JIOTHH CHCTEMHBIX HaYK.

OyHKIHOHUPOBAHHE yUeOHO-BOCMUTATENLHON U HAyYHOH
JIeATeJIbHOCTH CTY/ICHTa KaK CUcTeMa B cpejle Bblciiero 06-
pasoBaHHUsl ONUPAETCs HA ONPEIeNEHHYIO YIIOPSA0YEHHOCTD
9J1eMeHTOB (y4eGHO-1103HaBATE/bHbIX, BOCIIUTATE/bHbIX, Ha-
YUHBIX U JIp. ), OTHOLIEHHUH U cBsizedl. CTPYKTYPHO U (yHKIIHO-
HaJIbHO Pa3JIMuHbIE ACMEKThl YIOPSAA0UEHHOCTH yueGHO-BOC-
MUTATENbHON U HAYYHOH JeATENBbHOCTH CTyAeHTa 006pasyioT
OCHOBY HEpapXU4eCKOro CTPOEHHUs CUCTeMbl, paz0ueHue ee
Ha MOJACHCTEMBI (MTOHSITHO, YTO 3TO pa3bHeHHe OTHOCHTENILHO
10 CBOEMY XapaKTepy 3aBUCUT, B OCHOBHOM, y4eOHOMH, MeTO-
JIUUECKON, BOCMIUTATEbHON, HAYYHON U JPYTUX AESATeJbHO-
CTel CTy/IeHTa ).

OJHOM U3 HOBBIX CUCTEMHBIX HAYK KOTOPbIH HCITOJIb3YETCs
JUIsl KCC/leIoBaHUs cHeTeM siBJisiercst saykodiorus. [To B. T Ku-
HeneBy, [Ipencenarenio Komurera no Boicuiei mkoae Mu-
HucreperBa Hayku Pocenu, 310 Hayka o npuHUUnax hopmu-
poBaHus 06PAa30BAHHOTO YeJ0BeKa U (PyHAAMEHTaJbHOTO
3HAHUS KaK 4acTH 00lleueoBeYeCKOl KyJbTyphbl ¢ OHOH CTO-
POHBI, U ABJSAIOLIEHCST OCHOBOH /A MPOodeCcCHOHaNLHON MOojI-
TOTOBKH CTELHATUCTOB — C IPYroil. 31eCh YMECTHO NPUBECTH
mMHeHue akaj. J1. C. JIuxauesa: 1es1blo MOATOTOBKH COBPEMEH-
HOTO criellHaicTa sBJsiercs He o6pa3oBaHue, a BOCIIUTaHHe.
3ameuaTtesibHblil aBeTpuiickuil neparor I [maiiHep yTBepzkaal,
uTO Oy/yllee YeJ0BeUeCcTBa 3aBUCHT, MPEKJIE BCEro, OT TOTO,
HACKOJIbKO MHPY YA4cTCsl BOCIUTATD B [10JpacTaloLeM MoKo-
JleHuH uyBeTBO coberBenHoro goctonncrna (HC/). Ochnosa
YUCJl — Bepa B cebs1, a He B mapTHIO U 3aKOHBI. Bee ycrexu
rocynapersa uayT ot uesioeka ¢ HCJL. O6aacts HCI — o,
UTO HEOOXOAUMO YesOBEKY /Il BbIpaOOTKH COOCTBEHHOTO
MHEHMs], OTHOLIEHHUST K pPas3iuuHbiM pelenusm. YCI]
OLLyLIEHHE YeJI0BEKOM CBOel COOCTBEHHON LIEHHOCTH KaK He-
MOBTOPUMOH JIMYHOCTH. [4].

Boicuine yueGHble 3aBeleHUs] HMEIOT BO3MOXKHOCTD
He TOJIbKO 00y4aTh, HO U LieJleHaNpaB/ieHHO pa3BUBAaTh 3aJ10-

3TO
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JKEHHOE B KaXKJIOM UeJIoBeKe TBOpPUECKOe HauaJio, BOCIUTATh
y OyjLylux npod)ecCHoHaNOB UyBCTBO COOCTBEHHOTO JIOCTOMH -
CTBA C MOMOLLIBLIO 3 PEKTUBHON OpraHu3aLlH MOMOLIN CaMO-
CTOSATENbHOH PAaBOThI CTY/IEHTOB, MPUIATH KM TBOPUYECKHH JyX.

B xozne opranuzaunn CPC u KoHTposis 3HaHUH HejlocTa-
TOUHO MOCJI€0BATENbHO peasin3yeTcst TPUHIMIT TPEeeMCTBEH-
HOCTH, MO3BOJSIIOLUIUI CTYeHTy paboTaTh Ha MOHUMaHKe
1 TBOpPUECKOE JIOTHUECKOe 3arnoMuHanue. MaJjio BHUMaHuUs
yJlesisieTcsl 3aMeHe TIPUHIMITOB MEXaHHUECKOT0 HAKOMJIEHUS
3HAHMH MPUHLIMIAMHU TBOpUECKOTo ogHanust. 3ananus no CPC
c1ab0 yBSA3BIBAIOTCS C MPOrpaMMaMH PasHUHbIX BUIIOB Herpe-
PBIBHOH MOJITOTOBKH, B YaCTHOCTH, MTPOTPAMMHBIH HHKUHUPHHT.

CamocrositesibHasi pa6ora cryjeHToB B BY3e siBsisiercst
BayKHbIM BHUJIOM Y4eOHOU U HAyYHOH NEATENbHOCTH CTYICHTA.
CamocrosTe/bHas paboTa CTYIEHTOB UIPAET 3HAYUTENbHYIO
pOJib B MOJLYJIbHO - PEUTHHIOBOH T€XHOJOrHH 00yueHus. [o-
CyJlapCTBEHHBIM CTAHIAPTOM TIpelycMaTpUBaeTcs, Kak npa-
BUJ10, 50 % yacos u3 0611Leli TPYI0EMKOCTH IMCLIMILIMHDI Ha ca-
mMoctositesibhyto paboty cryaentos (CPC). B cBsizu ¢ atum,
obGyuenue B BY3e Bkitouaer B ce0s1 jiBe, MPaKTUUECKH OJIU-
HaKoBble M0 00bEMY H B3aHMOBJIMSIHUIO YacTH — Mpoliecca
00y4eHHs U rpoliecca caMooOyYeHHs.

Bce BH/IbI aKTHBHOM M03HABATENILHON W HAYYHOH JIesiTe N b-
HOCTH TPEGYIOT CAMOCTOSTENLHBIX TTOUCKOB. CaMocTosiTeIbHAs
pa6oTa He TOJILKO He JIOJPKHA TIPOTHBOIMOCTAB/SITHCS JIEKIIUSIM,
a HaTPOTUB, JIEKLIUH CJIeJlyeT pacCMaTPUBAThL KAK BayKHEHIIIHMHI
MHCTPYMEHT ee CTUMYJinpoBaHusi. CamocrositesibHas pabora
JIOJI2KHA TTPUCYTCTBOBATD BO BCeX hopmax yueGHOTO mpoliecca
1 UIPaTh peliatolyio poJib.

B BhicII€]t 111KOJIE TTOKA He yIesIsieTcst JOIXKHOTO BHUMAaHHUST
(hopMUpOBaHHUs y CTYJIEHTOB CTPEMJIEHHUST K 1leJieHaTpaBJieH-
HOMY caM00Opas3oBaHUIO, BbIpaOOTKe COOTBETCTBYIOUIUX
YMEHUH U HaBBIKOB. MHOTHE CTY/IEHTBI K 3TOMY HE CTPEMSTCS,
He NpUoOPETAIOT HABBIKM K HEMPEPbIBHOMY 06pa3oBaHHIO
B CBO€H Mocsielyioliel TpyfnoBo# aesitenbHocT. O6nanas 3ua-
YUTEJIbHBIMU UHTEJIEKTYaIbHBIMU U BDEMEHHBIMH PeCypcaMH,
OHU He YMeIOT MX palliOHaJIbHO UCI0JIb30BaTh. He Bee nena-
FOTH y4aT CTYJIEHTOB MPUHLMIIAMH KOJIJIEKTUBHOK paboThl, XOTsI
MPaKTHUECKH BCe BUIbI IEATENbHOCTH UeJIOBEKA celuac KoJi-
JIEKTHBHbIE, HANIPUMeEP, pa3padoTKa NMporpaMmmMHoOro obecre-
UeHHs1 KAKHX-TO HHPOPMALIHOHHBIX cHcTeM. OTCYTCTBYET CO-
TPY/IHHUECTBO TperojiaBaTesiell U CTyJIeHTOB MpH pa3paboTKe
MeTojo10rK opranudatiuu 1 nposejienust CPC. Onnako uabli-
CKaHue W npuMeHeHue Ha passnunbix Bunax CPC coux cre-
HM(UUeCKUX MPUEMOB U cOCOGOB BOBJIEUEHHUS CTYJIEHTOB
B aKTHBHYI0 pa0OTy He CTaJ/IM 10Ka MMOBCEHEeBHON 3a/1a4eit
JUIst MHOTHMX Kadelp v npernoaaBartesie.

EcrecTBeHHO, PH paccMOTPEeHUHM OCHOBHBIX MPHUHIIUTIOB
opranuszaiuu u pykoojcrsa CPC 6oJibliioe BHUMaHKE yie-
JisieTcst Ha puoGpeTeHre CTyIeHTaMH MPOYHbIX HABLIKOB Ca-
MOCTOAITeJIbHON pabOoThl HaJl yueOHON H HAYUHOH JIMTEPATYyPOH.
MHdopMalOHHbIN MOUCK MO3BOJISET OCMBIC/UTh, 3aKPEMUTD
¥ IPUMEHHTD MOJTyUeHHbIE 3HAHUS /IS TIPOBEIEHHS HCCIIENO0-
panusi no YMPC, HUPC, a takke /151 BbIIIOJIHEHUST HHIMBH -
JlyasIbHbBIX 3ajIaHUH PA3JIMUHBIX BUIIOB KOHTPOJISL.

CamocrosTesnbHas paboTa A0J2KHA 0CO3HABATBLCS CTY-
JICHTOM KaK HeOOXOAUMBIH 3JeMEHT COOCTBEHHOTO PAa3BUTHS.
CoBokynHocTb pazauunblx popm CPC, opranuzosanHast mo-
CPEJICTBOM CTPYKTYpPHO-JIOTHUECKHX COJIepKaHUH MpeaMeTa
1 MX OTHOLIEHHH B CHCTEMY C HEPapPXHUUECKOI CTPYKTYpOH, SIB-
JsieTcst HanboJlee KOHLEHTPUPOBAHHBIM BbIpazKeHHEM Mocse-
JI0BaTe/bHOCTH 00ydeHus Kypca. KMcnoJsib3oBanue CTpyKTyp-
HO-JIOTHUECKOH CXeMbl CAMOCTOATENLHON pabOThl CTYAEHTOM
MO3BOJISIET €My OPTraHU30BaTh MJIAHOMEPHBIH rpauK paGoThl
B M€PHOJL U3yU€HUS JTaHHOMN IMCLMTIIMHBI [ D ].

Bce eliie MHOTO HeCOBEpIIIEHHOTO, HE OTBEUAIOIIETO COBpe-
MEHHBIM TpeOOBaHUSIM B CUCTEME KOHTPOJIsS 3HAHUH, YMEHHI
1 HaBbIKOB, MPUOOPETAEMbIX CTYIEHTAMHU B TpoLecce MpoBe-
JICHUSI CAMOCTOSITEeJIbHOU paboThl. KOHTPOJIb 10/KEH Hauu-
HATbCS 3aJ10J1T0 JI0 3aKIIOUHTEbHBIX PEUTHHTOBBIX KOHTPOJIEH
10 AUCUUMJINHAM U OBITh MPeXK/e BCero, KOHTPOJIEM 3a opra-
Huzauuer u kauectBom CPC. B ero ocHoBy 10/KHBI GbITh 110-
JIOXKEHbI MPUHLKIIBI COBPEMEHHOH Me1aroruku coTpyaHuye-
CTBa M COTBOPYECTBA, TBOPUECKOTO COAPYKECTBA Meaarora
CO CTYJIEHTOM.

Mcxonst U3 BbILIEU3JI0KEHHOTO MOXKHO ClIeaTh 3aKJI0-
YeHHe, 0 TOM, YTO HEOOXOAMMO HAMPaBJsET JesITebHOCTh
npodeccopcKo-TnpenoaaBaTebCKOro KoMIeKTHBa Ha Jafb-
Helilllee COBEPLUEHCTBOBAHUE COflepKaHUsl, POPM, METOJIOB,
npueMoB U cpeictB oOydenus B cucteme CPC ¢ uenbio Bo3-
Oy»KIIeHHS HHTepeca, TIOBbILLIEHHS aKTUBHOCTH, CAMOCTOSITE/Ib-
HOCTH B YCBOEHUH 3HAHUH, POPMUPOBAHUH YMEHHI U HABBLIKOB,
NPUMEHEHHH UX Ha MPAKTHKE U KaK MyTH HHAMBHIYya U3alllu
006yueHHsl, TBOPUECKOTO Pa3BUTHS JIMUHOCTH.

BazkHyto posib B OpraHu3aiuu 1 olieHke 3pQpeKTHBHOCTH
CPC Ha Bcex stanax oOydeHHs! UrpaeT CTaHAApPTU30BAHHbIH
KOHTPOJIb, HA OCHOBE CTPYKTYPHO-JIOTHUECKHX CBA3EH copep-
YKaHUS IMCLMIUIMHBL, 06eCreunBatOLIMN perysspHyto 00paTHyto
CB$13b, HEOOXOAUMYIO U151 KOPPEKTHUPOBKH Tpoliecca 00ydeHHs.
B uensx pauronasbHoit opranudauun CPC ¢ nepBbIx Henedb
oOy4yeHHs1 1o MpeaMeTy, B JaHHOM cJaydae, «[Iporpammupo-
Banue Ha C++», cepb€3aHoe BHUMaHUE YIeseTCsl YyCTaHOB-
JIEHUIO UCXOJIHOTO YpoBHs 3Hanuil. Ha kadenpax «Mudop-
MallMOHHbIE TE€XHOJOTHU», «[IporpaMMHbIH HHKHHUPUHT»
Yprenuckoro punnana TalkeHTCKOro yHUBepcuTeTa HHpOpMa-
[IMOHHBIX TEXHOJMOTHI pazpaGoTaHa eauHasi METOMKA TpoBe-
JIeHH$ CTaHAaPTU3MPOBAHHOTO KOHTPOJISI 3HAHHH, B TOM YHC/1e
JIeSITeILHOCTH CAMOCTOSITe/IbHOH paGOThl CTYIEHTOB, Ha OCHOBE
CTPYKTYPHO-JIOTMUECKOH Ipad cXeMbl JaHHON JUCUHUMJIUHBI
10 OCHOBHBIM TeMaM (MOJLyJIH ) Kypca ¢ UCTOJIb30BAHHEM HH-
TErpUPOBAHHON BUPTYa/NbHOH CHCTEMBI OOYUeHHST 1 KOHTPOJIS
(www.urgench-tuit.uz/vttnew, algo.urgench-tuit.uz). [Toaro-
TOBJIEH COOTBETCTBYIOLMH IMIAKTHYECKHI MaTepUaJl 1o Mo-
JyJISIM CTPYKTYPHO-JIOTHUECKOH rpad cxembl IUCLUIIHHBI
«ITporpammuposanue na C+-+». Hanpumep, Moiysib — 3Jie-
MEHTAapHOTO MPOrpaMMUPOBaHUs, TPOrPAMMHPOBAaHHE OC-
HOBHBIX BbIUMCJIUTE/ILHBIX U JIOTHUECKHUX CTPYKTYP, B IEPBOM
cemectpe, umeet 6osee 800 3ananuii no nporpaMMHpOBaHHIO.

Cucrema BeIeT yUeT JeITeIbHOCTH KaxK/I0ro CTy/IeHTa B Te-
YeHHe CeMeCTPa U BbIIAET Pe3yJ/IbTaThl, a TAKKE HHIMBHLya/bHblE
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peKoMeHIalUu 151 1o0pabOTKH COOTBETCTBYIOLLIET0 MaTeprasa
Mo NPorpaMMUPOBaHHIO, a MpernojaBartesib noJjaydaer HHdop-
Malio B BHjie TaOJIL 110 TPYTNam O BbINOJHEHHH 3alaHui.
JlnarHocTka BLIMOJHEHHBIX ONlepalii BISIB/SIET HE TOJIBKO
NPUYHHBI OLIMOOK, HO U OTIPeAe/IsieT MyTH JajbHeHIeH 1es-
TesibHoCcTH. CH0p 06beKTUBHON MH(OopMaliuu 06 ypoBHE MOJI-
rOTOBJIEHHOCTH CTY/I€HTA MO AAHHON AUCLMILIMHE [T03BOJISIET
OpraHu30BaTh WHAWBUAYAJU3UPOBAHHOE OOyUEHHE U COOT-
BETCTBEHHO MOArOTOBUTh JUIaKTHYECKHEe MaTepHalibl. MrHo-
BeHHAsl peaklusl HHTErPUPOBAHHON BUPTYaJbHOHU CHCTEMbI

Jlurepatypa:

00y4eHHUs1 U KOHTPOJISl 3HAHUH CTYIEHTOB, HOBU3HA (hOPMbI pa-
60Tbl, MUHUMH3aLUs1 yueOGHOTO MaTepuaJsa — BCe 3TO Mpej-
CTaBJIsieT OOJILIION UHTEPEC M CTYIEHTOB (TIPOUCXOJUTh
COpeBHOBATEJ/bHBIH [POLECC CPeiu CTYAEHTOB M0 KOJHYe-
CTBY M Ka4ecCTBY pelleHHbIX 3a1ay ). CylecTBEHHO MEHSIeTCs]
00pas MbllIeHHs1 Oyayliiero cnelanucera, a xapakrep CPC
CNocoOCTBYET pocTy HayyHo# 6a3bl, pOpMUPOBAHHE MUPO-
BO33PEHUYECKHUX MPEJCTABJICHUN CTYJEHTOB O BO3MOMKHOCTH
aBTOMATH3aLMK y1eOHOTO mpoliecca, ero 3(pheKTHBHOCTH, CIo-
COOCTBYIOLIEH MOBBILIEHHIO KAYeCTBA 3HAHUH.

1. Ounii Ba ypTa maxcyc tabiaum Bagupauruauar 2009 itun 14 aprycr 286 conau Gykipyrura 1-unoBa. Tanabanap Myctakui
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Mpo6nema aKTUBM3aLUMN NO3HABATE/IbHOW [EATENIBHOCTU CTYAEHTOB
B AMAAKTUKE T'YMAaHUTAPHbIX AUCLMNIMH NPU CO3AaHNUM afanTUBHON Moaenu
KOMMNbIOTEPHOro o6yueHus

HOcynos OupHadac, KaHAMAAT TEXHUYECKUX HAYK, AOLIEHT;

Xaxuesa Npopna AnambaeBHa, KaHaAMAAT PUIONOTUYECKMX HAYK, 3aBeaytoLlas kadeapon
TalKeHTCKNI yHUBEPCUTET MHOPMALMOHHBIX TEXHONOT WA, YpreHuckuit hunnan

B YCJIOBUSIX MHTEHCHBHOTO BHEAPEHUS HH(OPMALMOHHbIX
TEXHOJIOTHH B 06pa3oBaTe/bHbIN Mpolece 0cobyio 3HAUH-
MOCTb PHOOpETaeT nNpodyeMa aKTHBU3aLHUH TO3HABATE/IbHON
JIeSITe/IbHOCTH B IMIAKTHKE TyMaHUTaPHbBIX AUCIMTIJIMH K YCJI0-
BHUSIM KOMIbIOTEPHOTO 06yUeHHUSsI.

B petiennn nanno# npo6JemMbl 0coOyio poJsib UTPaeT Xa-
paKTep Meaaroruyeckoro oOuUleHUsl Kak GakTop BJAHSHUS
Ha aJanTauuio CTYA€HTOB M3YUeHHIO KOMITBIOTEPHOH TeXHO-
JIOTHH. YCMEIIHOCTb KOMITbIOTEPHOT0 06yU€eHH s 3aBUCHT OT Lie-
JIEHANPAaBJCHHOH Hay4HO-000CHOBAHHON OpPraHU3alluy neaa-
FOTHUECKOTO OOIIeHHsT MeXKLy MpernojaBareaemM 1 yueGHoH
TPyNIoN B pexKMMax: MmpernojaBare/b — CTYJIEHT, Mpernoja-
BaTe/b — ydeOHas rpynna.

AkTHBU3ALMS T03HABATEILHON eSITE/ILHOCTH CTYIeHTa —
OJIHA U3 OCHOBHBIX NMPOOGJIEM COBPEMEHHO! MeJaroru4eckon
Hayku. E€ akTya/ibHOCTb 00ycs10BJleHa TOMCKOM H HeOOXO/1Hu -
MOCTbIO pa3paboTKH ONTHMaJIbHBIX METOAHUECKUX TPHEMOB
Ha OCHOBE JIOTMYECKHX rpad cxem JMCLHMIIMHBI U CPpelcTB 00-
yuyenust. [1pu pelrenuu npobJemMbl aKTUBU3ALUKU 103HABA-

TeJIbHON JIesITe/IbHOCTH BbIXO/l BUIIMTCS B MOBbILLIEHHUH TEOPETH -
4eCKOTro ypOBHSI NPernojiaBaeMoro MaTepuaJa ¢ napaJie/ibHbiM
03HaKOMJIeHHEM W 00ydeHHEeM CTY/IeHTOB METO/IaM MO3HAHHS,
BOOPYKEHHS HX METOAMH CaAMOCTOATE/LHON paboThl M0 pas-
BUTHIO ¥ TPUOGPETEHNIO HHCTPYMEHTAPHUs MO3HAHUS B MPESl-
MeTHOH o6sactu [1, c. 183—184].

Ha ocHoBanuu T0ro, 4T0 pa3BUTHE MbILLJIEHHS OKA3bIBAET
peluatolliee BJAUsIHHE HA COBEPIIEHCTBOBAHUE JPYTUX MCHXH-
UeCKHX M03HABATE/bHbIX MPOLLECCOB, B COBPEMEHHBIX YCJIO-
BUSIX BceoOlilee BHeAPeHHEe HH(POPMALMOHHO-KOMMYHHKA -
LMOHHON TEXHOJIOTHH B y4eOHBIH Mpoliecc By3a, MpH 3TOM
By3aX MCC/Ie0BAaHNsA aKLEHTHPYIOTCS Ha aKTyaJ u3alHi BO3-
MOXKHOCTeH pa3BUTHS1 JIOTHUHOCTH M KPUTHYHOCTH MbILIJICHHST
CTY/IEHTOB, ONPEJRNSIIOUIMX MPOSIBJECHHUST aKTHBHOCTH MO3Ha-
BaTeJIbHOH Ie5ITe/IbHOCTH. YCTaHOBJIEHHE B3aUMOCBSI3H yCrlelll-
HOCTH YCBO€HHST yUeOHbIX AUCLUUIIHH U AKTHBU3ALIUHU HX YM-
CTBEHHOTO PA3BHUTHS KaK OCHOBbI (DOPMHUPOBAHUS M PA3BUTHS
MO3HaBaTeJNbHONH aKTHBHOCTH 00YCJIOBJIMBAET aKTyaJbHOCTb
uceieoBaHU# Mo JaHHOH npodJieme.
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OddexkTUBHOCTL pa3BUBalOLIEN HATIPABJIEHHOCTH yue6-
HOTO TIpoliecca B paspese yueOHbIX IUCLUIIMH 3aHHMaeT pa-
LIHOHAJIbHAS TIO3HABATE/bHAS IEATE/ILHOCTD CTY/IEHTA, TAKUM
00pa3oM, JIaHHAsE METOJIUKA MOKET ObITb JIOCTHTHYTA 32 CUET
CO3/1aHUs KOMIIJIEKCHOH CHUCTEMbI METOJIMUECKHUX CPEICTB 00-
yuenust. OHM JIOJKHBI UCTIOJMHATD (DYHKIMIO YTIpaBJIEHHST M10-
3HaBaTeJbHOH AeSITENbHOCTBIO W ObITh PACCUMTAHbI HA aK-
TUBHYI0 PaboTy 10 GOPMUPOBAHUIO Y CTYEHTOB HaBbIKOB
y4eOHOH M HaydyHOH paboThl, HauboJiee MOAXOASILUIMX KOH-
KPETHbIM YCJOBUAM COBPEMEHHOTO y4eOHO — BOCIUTATE/b-
Horo npotiecca [2]. TTorenimanbHble BO3MOXKHOCTH MOBBITIIEHHS
M03HaBaTeJbHOI0 HHTepeca K 'yMaHHTAPHbIM AMCLMIIJIHHAM,
COXPAaHSIIOTCS B CBSI3H € 0OLLECTBEHHOH 3HAYMMOCTbIO ITHX
HayK M UCXOJs U3 (PaKTUUECKOTO H MIEO0JIOTHUECKOro coaep-
JKaHHS KypCOB.

B kauecTBe 0OCHOBHOIO Te3uca MPH PellleHUH JTaHHOH NPo-
6JIeMbl paccMaTpPUBAETCs HAyuHOE TMOJIOXKEHHE, BbIIBUHYTOE
A 1L DpaviHeerbim (1992) [3], coracHo KOTOPOMY aJlanTH-
POBAHHOCTb CTYJEHTA MOXKET paccCMaTpUBaTbCsl KaK (hOpMH-
pyeMoe KauecTBO B Mpoliecce 1ieJieHanpaBaeHHOTo Meiaro-
THYECKOTO BO3JICHCTBHUSA, MPElyCMaTPUBAIOLLETO YIIpaBeHHE
XapakTepoM Melaroruieckoro o01leHHs!, coueTaHneM (hopMbl
U CTHJIS OOLLLCHUS.

B nanHoM HccesieioBaHUH TTPEANPUHUMAETCS MONbITKA CO-
3[aHUS JIMYHOCTHO-OPUEHTUPOBAHHON alaTHBHON MOJIE/H
KOMITbIOTEPHOTO 0Oy4YeHHs1, HA OCHOBE LieJIeHaNpaBAeHHOM, Ha-
YUHO-060CHOBAHHON OpraHU3alMi M03HABATE/NLHOMN JlesiTe/b-
HOCTH CTYJIEHTa, a TaKxKe Mearorndeckoro oOieHUst Mex/y

AJIrOpUTM TIOJTyue U 3HAHNH:

npernojpaBateseM U yueOGHON rpynmnoi, B MHAUBUAYAJbHOM
U KOJUIEKTHBHOM pEXKUMAaX.

Cornacro A. A. JleonTtbeBy negarortueckoe 001IEHHE MOKET
paccMaTpUBaTLCS Kak MpodeccioHa bHoe oflIeH e MperojiaBa-
TeJIs CO CTYIEHTAMH Ha 3aHSTHSIX H BHE, UMEIOL1Iee OTpe/ieIeHHbIe
nejgaroruueckue (yHKIMU U HANpaBJieHus (ec/ii OHO TOJIHO-
LIleHHOe W ONTHUMAJIbHOE ) HA co3/iaHue GJIaronpUsiTHOTO MICHXO-
JIOTHYECKOTO KJIMMATa, a TaK¥Ke IPYroro pojia ncuxoa0ruyeckon
ONTUMHU3ALMH y4eOHON IEAITE/ILHOCTH U OTHOLUEHHH MEXK/Ly T1e-
JIaroroM u 00y4atolUMHUCs 1 BHYTPH yueGHOTO KOJIIEKTHBA.

B uccnenoBaHuu JMUHOCTHO-OPUEHTHPOBAHHAS ajar-
THBHASl MOJeJIb KOMIIbIOTEPHOTO U3yYeHHUsl, HallpaBJeHHas
Ha MOBbILIEHHE [TO03HABATEAbHON NEATENbHOCTH CTYIECHTA,
a TakKe rejaroruyeckoe oblieHue peasusyercs B paMKax
CXeMbl OpraHu3ali yueOHbIX 33714, B YCJIOBHUSIX KOJIJEKTHB-
HOTO COTPY/IHMUECTBA CTYJEHTOB, I7l€ KIIOUEBBIMH SIBJSIIOTCS
MOHATHS COBMECTHOM JIEATEILHOCTH U COTpYHUYeCTBA [4,5].

Harnsnnocrs B 06yueHnH KOHKPETHOH IMCLMIIUHBI UTPAET
pPOJIb METOIMUECKOTO CPEeACTBA OPraHU3alUK T03HAHUS a0-
CTPAKTHO — JIOFMUECKUX MOHSITUH B TpaUUeCKH — MPOCTpaH-
cTBeHHOH hopme. [TosTOMY OMOpHBIE KOHCMEKTHI UCMOJb30-
BaHbl B KauecTBe 6JI0K-CXeMbI, IJle KOHKPETHBIH (DaKT, SBJIEHHE,
KOHCTPYKIIUSI BOCTIPHHUMAETCSI HE OT/eNbHO, HO KaK 4acTh
pasBuBatoliierocst tesoro. [Ipu 3ToM B UccsienoBaHuu cjienan
BBIBOJL O METOJIMUECKOH 11e71ec00O6Pa3HOCTH UCIIOJb30BaAHUS
MpU OpraHU3alliKi MO3HABATEJNLHON IeITe/IbHOCTH HOBOTO aJi-
FOpUTMa MPUOOPETEHUS 3HAHUI. DTOT ANTOPUTM TIPEJICTABJIEH
B cJeaytollel TadulLe:

TpaguLUMOHHBIi

HoBbii

CoobuieHue npenoaasaresem HOBOro Matepuana
KaK COBOKYMHOCTU KOHKPETHbIX (haKToB

MepBoHaYanbHOE NpefCcTaBaEHUE NPENofaBaTeNeM HOBOro MaTepuana
Ha ypOBHe ero TeopeTUyeckoro 0606weHus

YcBauBaHue cTygeHTaMm hakToB Ha penpomyK-
TUBHOM YPOBHE U UX 3aKpensieHue.

lMopBefeHWe NpenofaBaTtenem Nof TeOPETUYECKMNIA MaTepuan KOHKPETHbIX
(haKTOB 1 CaMOCTOATENbHBI NOUCK yyalmmuca GakToB No Npumepy, npeg-
JI0OXEHHOMY npenofaBaTenem

TeopeTuyeckuii BbIBO, KOTOPbIiA filenaeTca npeno-
pasatenem

Ncnonb3oBaHue cTygeHTaMu NOHATUI U TEPMUHOB A5t 06bACHEHUS Teo-
peTUYecKoro matepuana B CBA3W ¢ GakTUYECKMM C MOMOLLbIO MpenoAaBa-
Tens u, Takum 06pa3om, 3aKpenneHue matepuana.

loBTOpeHWe CTyAeHTaMu BbIBOLLOB, CLeNaHHBIX Npe-
nopasatenem, NonbITKa CAENATb €ro CaMoCTos-
TENbHO N0 NpUMepy

MpencTaBneHue npenofasatenem U GopMUPOBaHME YHEHUKAMU pas3-
JINYHBIX TOYEK 3PEHUS MO U3y4aeMOMy ABNEHNI0, 000CHOBAHUE CTYAEH-
TaMmn UX cOOCTBEHHbIX Uaen.

KoHTponb 3HaHUI NyTeM YCTHOTO U MUCbMEHHOTO

onpoca onpoca.

KoHTponb 3HaHMit hakTMYeCKOro matepuana B BULE TECTUPOBAHMUS,

[Ipu Takom asroputme oOydyeHHs (a He MPOCTO Mperno-
JlaBaHMsl) 3HAUUTENbHOE MECTO 3aHUMAIOT T103HABATE/bHbIE
CMOCOGHOCTH CTYEHTOB, 0COOEHHO YMEHHE OMpeNe/siTh MpH-
YHHHO — CJIEICTBEHHbIE CBSI3H Uepe3 orpesiesieHre IaBHOro,
cpaBHeHHE U 0000LIEHHE.

B kauecTBe BO3MOXKHBIX METOAMYECKHX CPEJCTB Opra-
HH3aLMK MIPEJCTABJSEMOr0 MaTepHuasa Mo ero CoAepKaHuio
MOKHO CYHTATh OMOPHBIN KOHCIEKT B BUJIE CTPYKTYPHO — JIO-

rMUECKOH CXeMbl JIMCHHITJIMHBI KaK rpaq)quCKon MoO/JieJIb OC-
HOBBbI /151 110J1a4K MaTepuaJia OJIOKAMH.

HpOGKT aKTHBU3alUHU 03HaBaTeJbHON JEATE/IbHOCTH CTY -
JEHTOB MOHUMAaETCs B JaHHOM HUCCJ/I€I0BaHUN KaK IpeABapu-
TEJbHOE MPOEKTHPOBAHHE y‘-leGHO-BOCﬂI/ITaTeJIbHOFO rnpouecea,
T. €. COBOKYITHOCTb MPUEMOB, Croco6oB U Ux rnocJie/1oBaTelb-
HOCTH J1J1s1 TOCTH2KEHHU A MOCTABJEHHON 11eJu — CTUMYJIMPO-
BaHHs paéOTbI CTY/I€HTOB IpH peaJin3aluu:
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— cyO0beKT — cyObeKTHOro OTHOLIEHHUs Mejarora
U yyaluxcst;

— MHOTOCTOPOHHEH KOMMYHHKALHH;

— KOMIIJIEKCHBIM BO3eHCTBMEM HAa MOTHBALLHOHHO-I10-
TpeOHOCTHYI0, SMOLIHOHAJBHO — BOJICBYIO M KOTHUTHBHYIO
cepbl JIMUHOCTH;

— KOHCTPYHPOBAHHe 3HAHUI yualllUMHCS;

— HCIIOJIb30BAHUE CAMOOLEHKU U 0OPATHON CBSA3H;

— OMOpOH Ha aKTHBHOCTb yUallerocsl.

B cTpyKTypy IpoeKTa BXOAAT LieJIeBOH, colepaKaTesbHbli,
OpraHU3alOHHBIH, OMepalMOHHbIH, IHarHOCTHYECKHUH KOMITO-
HEHTbI, KOTOPblE TECHO B3aHMOCBSI3aHbl MEKJLy COOOII.

LlesieBoil KOMIOHEHT BKJItOUAJ OIPeJIe/IeHHE LIeJIH AKTHBH-
3alMH M03HABATE/BbHON JeTe/bHOCTH yuallluXcsl B poliecce
06yueHHs] TyMaHUTAPHBIM AUCLUIIUHAM; OCBOEHHE HMH Ma-
Tepualla CorIacHO NPOrpaMme; Co3iaHue yCI0BUH B KOTOPbIX
yuatuiicst cam 6yaeT oTKpbIBaTh, MPHOGPeTaTh U KOHCTPYH-
poBaTh 3HaHHUs; obecnedeHre paboTbl yUaLIUXCs HA BLICOKOM
TBOPYECKOM YPOBHE [103HaHMUsI (aHa/IN3, CUHTe3, OLICHUBAHHE ),
NpeBapUTETbHO OCBOMB HU3KHI YPOBEHb (3HaHMe, TOHUMAHHE,
npuMeHenue). JlnarHocTHueCKne e KOHKPETH3HPOBAJNChH
Ha KaXKJIOM 9Tare padoThl.

ConepKaTesibHbII KOMITOHEHT OXBaTbiBaJsl 0TOOP y4eOHOro
MaTepHalia B COOTBETCTBUH C TpeOOBAHUAMHM I1POrPaMMBbI; -
JAKTHUECKUMH PUHLMIAMHU; <TTHPAMUJIbl» 3aTIOMUHAHHST; HH-
JIMBUYyabHBIM U AU hepeHIHPOBAHHBIM MOAXOAAMH.

AddekruBHOE pelenne npobaeMbl MOBbILICHHE MO3HA-
BaTe/IbHOH 1esITeNbLHOCTH CTyeHTa Ha OCHOBE KOMIIbIOTep-
HOro 0Oy4eHHs IOCTUraeTcst B TOM CJlyyae, €C/iM: YyCBOCHHE
3HaHU, (POPMUPOBAHHE YMEHHI U HABLIKOB B YCJIOBHSX KOM-
NbIOTEPHOro 00YyUeHHS] OCYLLECTBJISETCS B KOHTEKCTe JIMY-
HOCTHO-OPHEHTHPOBAHHOTO MOJXO0/A HA OCHOBE alalTHBHOM
MOJI&/IH KOMITBIOTEPHOTO 00yU€eHHUsT; LieJeHanpaBaeHHOe Op-
raHu3aLus rnejaroruyeckoe oOLLeHHe MexK1y IIperoaBaTe/ieM
¥ yueGHOH Ipynmnol B MHANBHAYa bHBIX M KOJJIEKTHBHBIX pe-
JKMMAX 110 CXeMe OpraHu3aluK ydeOHbIX 33/1a4 B YCJIOBHAX KOJ-
JIEKTHBHOTO COTPY/IHHYECTBA.

Jlurepatypa:

[IpakTHueckast 3HaUMMOCTb 3aKJIOUYAETCs B TOM, YTO pe-
3yJIbTaThl HCC/IEIOBAHMST MOTYT HAUTH LLIMPOKOE NPUMEHEHHE
B KOMIbIOTEPHOM OOy4YeHHH CTY/AEHTOB By3a, CpPeJHEro cre-
LHaJIbHOTO Y4eOHOro 3aBeeHU U yyauuxcs ooueo6paso-
BaTeJILHBIX LIKOJ Pa3/JMUHbBIX THIIOB, CTATh OCHOBOW CO3/aHHUsI
y4eOHBIX TPOrpaMM, METOMUECKUX MTOCOOHH M0 KOMIbIOTep-
HOMY 0Oy4eHHI0 HHOCTpaHHOMY s13bIKy. PazpaGoranbl MeTo-
JIMUeCKHe PeKOMEHJALUH 10 peau3aluyi JHUHOCTHO-OpPHEH-
TUPOBAHHOHN alaNTHBHON MOJIE/IM KOMITbIOTEPHOTO 06YyUeHHs
NpU U3yYe€HUH UHOCTPAHHBIX A3bIKOB JI/Is1 By30B H MPOQeccHo-
HaJIbHBIX KOJIJTeIKEN.

B Xxone sKcrnepuMeHTalbHOrO HCcleJoBaHUs OblIO BbISIB-
JIEHO cJielytollee: paspaboTaHHasl HAMH JIMUHOCTHO-OPHEH-
TUPOBaHHAsI alalITHBHASI MOJIe/Ib KOMIbIOTEPHOTO 0OyYeHHsI
JUCUUNJIHHBL Gosiee 9(PPeKTHBHA, UeM TPAJUIIMOHHAS MO-
JleJ1b KOMIBIOTEPHOro 00y4eHHs1 Ha OCHOBE 00y4aloLuX Mpo-
rpamMm. DTO MO3BOJISICT CYAUTb O B3aUMOJACHCTBHU CTY/ICHTA
C MH(POPMALIHOHHBIMH CHCTEMaMH KaK O HOBOM KayeCTBEHHO
0coO0M BHIE yHeOHOH J1e5ITe/IbHOCTH, KOTOPBIH MPHHIIMITHAILHO
He MOXKeT ObITb CBEJIEH HU K OJTHOMY W3 TPaJMLIHOHHO BbIjiE-
JISIeMbIX B MeJaroruieckoi MCHXoJIorMH OCHOBHBIX €€ BHJI0B
(MbICTUTENBHOM, TO3HABATEILHOM, TBOPUECKOH, HTPOBOM, KOM-
MYHHKAaTHBHOMH, TPYJIOBOH ), XOT$1 H BKJItoyaeT B cebsl B KaueCTBe
COCTaBJIAIOLIMX T€ UJIH HHbIE UX SJIEMEHTHI.

B xoze sKcnepuMeHTa bHOTO HCceloBaHusl Obll peop-
raHW30BaH y4eOHbIH Mpoliece, MpU KOTOPoM oOyuyaeMblil cTa-
HOBUTCS CAMOCTOAITENIbHBIM, a y4eOHbIH MaTepual — Cpel-
CTBOM JIOCTHKEHHS CO3UAaTeNbHON 11esn. Takum o6pas3om,
npeasaraemMasi HaMH Mojie/lb 0OecrieyrBaeT pelleHue npo-
6J1eMbI MOBBILLIEHHE TO3HABATENbHON JIeATEIbHOCTH CTY/IEHTa,
a TakKe MCHXO0JIOTHYECKON afanTalliy CTY/IeHTOB K YCJIOBHSIM
KOMIbIOTEepHOTO 00yueHusi. PagpaboTanbl peKOMeHIallu
MO peaju3alny JHUHOCTHO-OPHEHTHPOBAHHON alanTHBHON
MOJI€JIM KOMITbIOTEPU30BAHHOTO 00Y4YeHHs CITOCOOCTBYIOILINX
MOBbIIIIEHNUE TO3HABATENBHOH JIESITE/TLHOCTH CTY/IEHTa YUHThI-
BaIOLLMX YPOBEHb 3HAHHUH, 06YUEHHOCTH, TPohecCHOHabHON
MOJIrOTOBJIEHHOCTH.

1. Jlepuep M. 1. Iunakruueckue ocHoBbl MeTo10B 00y4yenust. — M.: [Tenaroruka, 1981. — 186 c.
2. TlosuaBaTe/bHble 3a7aun B 06ydeHHH I'yMaHHTapHBLIM Haykam / nof peft. M. 5. Jlepuepa. — M.: [Tenaroruxa, 1972, —

239 c.

3. Ipmbinees A. L1 CoupalibHo-1cHXo/I0rHuecKas ajiantaius CTyJIeHTOB K yC/IOBHSIM YHUBEPCHTETCKOr0 06pa3oBaHusi: AB-
Toped. MCC. HA COUCK. yUeH, CTeNeHH KaH/L. e, Hayk. M., 1992, — 21 c.

4. Henynos A. M. HoBbie TexHosioruu 1 coBpeMeHHbIi yuntens //Hayka u o6pasosanue. 1998, — Ne3. — C. 98—103.

5. Taneiznna H. . dopmupoBanme nosHaBate bHOM fesTebHOCTH yuamiuxes. — M.: 3unanue, 1983. — 96 c.
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NoebiweHue 3¢hheKTUBHOCTM 06YYEHUA KYpCa «OCHOBbI NPOrpaMMUPOBAHUAY
Ha OCHOBE CTPYKTYPTYPU3aL1MN AUCLUTIUHDI

tOcynos ®upHadac, KaHAMAAT TEXHUYECKUX HAYK, LOLUEHT;
LLlamypaTtoea MHo6aT NcMannosHa, acCUCTEHT;
CanaeBa HaB6axop Xyfo€poBHa, MOHUTOPUHT dunmnana
TalWKeHTCKNI1 YHUBEPCUTET MH(DOPMALMOHHBIX TEXHOOT WA, YpreHuckuit dunuan

HeCMOTpH Ha UHTEHCHBHOE PA3BHTHE MH(POPMALHOHHOH
TEXHOJIOTHH BO Bcex cpepax BhiclIero o6pasoBanus,
B YaCTHOCTH, CPEJCTB MyJbTUMEAHA yueOHOro Ha3HaueHUs
(2/1eKTPOHHbIE Y4eOHUKH, SHUMKJIONEINH, CI0BAPH, Cripa-
BOUHMKH, TIPE3eHTALUH U J1P.) HCIIOJb30BAHUE HX B yueOHOM
npoliiecce By30B HOCUT pparMeHTapHbIl xapakrep. ITo 006-
YCJOBJIEHO HE TOJbKO OTPAHUUEHHBIMH TEXHHUECKUMH BO3-
MOKHOCTSIMH KOJIIE/LKEH M BYy30B, HO TakxkKe U He ClIOCOOHO-
CTBIO MJIH He KeJJaHHeM TPo(eccopcKo-TpenoaaBaTenbCKoro
COCTaBa HUCIOJIbL30BATh COBPEMEHHbIE TEXHOJNOIHH B yHeGHOM
npouecce. B neparornueckoil npakTHKe HCMOJbB3YIOTCS Crie-
LMaJbHble HCKYCCTBEHHbBIE CUCTEMbI 0TOOPA, CTPYKTYPHPO-
BAHMUS U TIPECTABJACHHUS COlepKaTeNbHOH yueOHON UH(pOp-
matuu. K Takum cucremam oTHOCATCS TPHEMbl MHEMOTEXHUKH
UM MHEeMOHHYecKHe TpueMbl. C MOMOUILIO pa3/JHUUHbBIX
NPUEMOB CHCTeMbl 06J1eTYaloT 3allOMUHAHHE, YBEJIHUUBAIOT
o6beM H3yuaeMoH cojiep:KaTesbHoi yuebHol unhopmaliuu
nyTeM o6pa3oBaHUs UCKYCCTBEHHBIX accounauuil. B ncuxo-
JIOTHU TOJ| aCCOLMALUAMU MOHUMAIOT CBSA3b MEXKJLy TICHXHYE-
CKUMH SIBJIEHUSIMH, TIPH KOTOPOH aKTyasu3auus (BOCrpusiTHe,
NPeCTaBJICHUE ) OHOTO M3 HUX BJICYET 32 COOO0H MosIBJICHHE
JIpyroro.

OJMH U3 METOJI0B CTPYKTYpH3aLMH, BU3yaIU3aLLUH CO-
nepKanue yueOHOH MHGOPMALIUK MTPEAMETa SABJSETCS JIOTH-
deckuil rpag. [pah — B MaTemMaTHKe MHOXECTBO BEPIIHH
(Touek) u MHOXKecTBO pebep (CBsI3ei ), COeANHSIONINX HEKO-
TOpbI€e Mapbl BeplvH. [padbl HPOKO NPUMEHSAIHMCH B HaYaJ e
80-xx ronoB XX B. B MeJlarorHuecKux uccienoBanusx. [pad
cojiep:kanue yue6HoH uHhOopMaLMK MpeJIcTaBisieT co60k Ha-
TISIIHOE OTPaXKeHUe CTPYKTYpbl yueGHOro Matepuasa. B sep-
lIMHe rpada noMellaeTcs NOHATHE B BUJE OKPY2KHOCTH,
pe6pa rpada noKasblBaloT CBSI3b JAHHOTO MOHSITHS C OTIpe-
JleJIeHHBIM co/iepKaTeIbHBIM MpHu3HakoM. Kiaccudukaims
cojlepzKaTe/IbHbIX TPU3HAKOB pa3MellaeTcs Ha paHrax rpaga.
Hcnosnb3oBanue rpacdoB gaeT BO3MOXKHOCTb MeJarory Ha-
TJISIHO ONPEAEIUTh, KaKHEe MOHATHS HEOOXOIMMO aKTyaJu-
3UPOBATh /I POPMUPOBAHUS HOBBIX; TOMOTaeT 0603HAYUTD,
Kakue ToHATHS Oy1yT cOPMUPOBAHBI B XOJIe I€MOHCTpAllU-
OHHOTO 9KCMEPUMEHTA; YCTAHOBUTD, KAKHE BU/IbI TECTOB MPH-
MeHSIIOTCS /15T OTIpefiesleHnsT yPOBHsI ChOPMUPOBAHHOCTH T10-
HATUH U T. 1.

B nunakThke y:ke 1aBHO CYLIECTBYET CHCTEMa SMITHpHUe-
CKHMX MeJarorHuecKux MPUHIIUTIOB, CJEys KOTOPbIM, OpraHu-
30BaTb COOTBETCTBYIOLLUM 00pa3oM CTPYKTypHpoBaHHe y4eO-
Horo Marepuaiia. Ho B 1eHCTBHTE/IBHOCTH 3TOTO HE MPOUCXOIHT,
TaK Kak MPUHLMIbBI HOCAT OOLLMI XapaKTep, Hy»K/1atoTcsl B CO-

BEepPUIEHCTBOBAHUN U MPUAAHUH UM OOJIbLLIEH TEXHOJOI MY -
nHoctu. Heobxonnma pazpaboTka Kommiekca IHAaKTHIECKUX
TpeOOBaHUI Ha OCHOBE MPUHIMIA JJOTHYECKON CXeMbl, YTOObI
Ha MPAKTHKE OCYLIeCTBUTh CTPYKTypPHPOBaHHE yueOHOro Ma-
Tepuasia Ha CTPOro Hay4YHOH OCHOBe.

[1pu mocTpoeHUH JIOTHIECKOH MOJIE/IH AUCIUIIHHBL (MO-
JlyJis, pasiesa, TeMbl) UMEeTCsl BO3MOXKHOCTb Pase/NuTh
yueOHBIH MaTepHaJ Mo BUAAM 3aHSTHH, yuuTbIBasi HH(opMa-
LMOHHYIO €MKOCTb MOHATHH, CeMaHTHUYECKUX einHUL. Pea-
JIN3allud NpeaiaraeMoro Mojaxojia Mo3BoJser npu otoope
cojleprKaHusl yueOHOH AUCUHUIIMHBI TTPOU3BECTH BbIOOP Cce-
MaHTHYECKHX €IMHUL — KJI0YEeBbIX IMIAKTHYECKHX MMO0-
HSTHH U KaTeropui, 6e3 3HaHUs KOTOPHIX (hOpMHUpOBaHUe,
y ydaumxcest mpoeccnoHa bHbIX KOJITEKa, 3HAUMMBIX MPO-
(beccrHoHaMbHBIX KauecTB HeBO3MOXKHO [ 1, 2]. I1pu ncnoss-
30BAHUM JIAHHOTO MOJIX0/1a HAPSI/Ly C OTTHCAHHBIM, MOKHO TMPO-
BECTH aHaJIM3 I0CTaTOUHOCTH W HEH3ObITOUHOCTH BbISIBJIEHHBIX
KJIIOYEBbIX TUAAKTHUECKUX MOHATHI U KaTeropuil yueGHOro
mMonyJisi. C 3TO# 11eJ1bl0 He0OXOJAUMO UCCIEI0BATL MEXKJIUC-
UMIIJIMHAPHbIE M BHYTPH I1PEMETHbIE CBSI3U JaHHOTO MOJLY.J1sl
C IPYTMMHU, BXOASILLMMH B cOCTaB y4eOHOM JMCLMIIINHHDI, T. €.
BBISIBUTb KaTerOPUH M MOHATHUs, KOTOpble paHee yxKe OblIn
BBeJleHbl B 000pPOT MPH U3yYeHHH Kypca WJIM paccMaTpHBa-
JIUCh B paMKax JIpyrHX yueOHbIX AUCUMIIINH, TPernoiaBaeMblX
B laHHOM yueOHOM 3aBeneHuu. CylIHOCTb Mpoliecca CTpyK-
TYPUPOBAHHS COCTOUT B TOM, YTOObI BbISIBUTL CUCTEMY CMbIC-
JIOBBIX CBSI3€H MEXK/y 2JIeMEHTaMU COLEPKAHUS KPYITHOH
JMIAKTHUECKOH eMHULb! (Y4eOHON IMCLUIINHDI, pasjea,
MOJLyJ/I5l, TEMbl) M PACMOJOKHUTb yueOHbIH MaTepuas B TOH
MoCJ/Ie/I0BAaTENIbHOCTH, KOTOPAasi BbITEKAeT U3 ITOH CUCTEMBbI
cBsized. BegeacTeue 3Toro npouecce CTpyKTypHpOBaHHUs OT-
BEUaeT Ha BOIPOCHL: KAKOBA J0JIKHA ObITb CTPYKTYpa coiep-
»KaHMs1 U KaKOBa 110CJIe/10BaTe/IbHOCTL OCBOCHHUS 3/1eMEHTOB
9TOro cojiepkanusa? [IpUMeHUTENbHO K CTPYKTYPHPOBAHHUIO
COJIePrKaHHUs TEMbI 3TO 03HAYaeT BbISIBJIEHHE BOTIPOCOB TEMbI
W MOCJIEN0BATE/bHOCTH UX U3yYEHUs] B COOTBETCTBHHM C JIO-
THKOH UX B3aUMOCBSA3H.

st npuMepa packpoeM CyLLHOCTb CTPYKTYpPHpPOBaHUs
yueGHOTO MaTepHaJa, B BUJE JIOTHUECKOro rpada yueGHOH HH-
tdhopmatmu. Jlornvecku# rpad yue6Hol nHopmMaluu — 3T0
MHO2KECTBO 2JIEMEHTOB COJlepKaHUsl, TOCTPOEHHbIX B OTpe-
JIeJICHHBIX CBAA3AX U OTHOLIeHUsIX. OH oTpaxkaeT BbIOpaHHbIH
nperojaBareseM 3amblces MOCTPOEHHS U U3JI0KeHHs yuel-
Horo MatepuaJga. B jorndeckom rpace yue6Ho# nupopmaiyu
BCE €0 BEPLUUHDI (3J1€MEHTBI) pacroJsiaraloTest Ha ropU30H-
TaJIbHBIX JIMHUSAX, KaXK1asi U3 KOTOPBIX COOTBETCTBYET BblJle-
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JIEHHOMY OCHOBaHHIO rpaca. [lJisi mocTpoenust cHavala ¢hop-
MUpYeTCst CrielMuKaliis OCHOBaHUH rpada — repedeHb ero
OCHOBAHHI, MPE/ICTAaBJIEHHbIX B OTIPENEJIEHHOH, B COOTBETCTBHH
C TIPUHATOH MpenojaBateeM JOIHKOH H3JI0KEHUs MaTepraa,
a 3aTeM OTOUPAIOTCS MEMEHTHI Tpada.

[TpuBenem npumep u3 kypca « OCHOBBI POrPaMMHUPO-
BaHUs1» No TeMe «Onepauny Hajl YUCJIOBLIMH MACCHBAMHU».
OTcopTHpOBaTh OAHOMEPHbIH YHCIOBOH MAacCHB MO BO3pa-
cranuio. CrieriudpuKalyst JOruueckoro rpada TeMbl peicTaB-
JIeHbI B TaOJHLLE.

YyebHble Homep ocHo- .
YyeOHble anemeHTbl. HauMeHoBaHE OCHOBHbIX NOHATUIA
BOMPOCHI BaHus rpada
Bonpoc 1.1. 1.1.1 MoHsATME YncnoBoro maccuaea
Anroputmmsauna 1.1.2 MOHATNA MHAEKCUPOBAHHBIX NepPeMeHHbIX (BeNNYNH)
COpTAPOBKMU 1.1.3 MoHATUE COPTUPOBKH
vsBIEdEHEM 1.1.4 MeTofbl COPTUPOBKM
HOMepHor
ORHOMEPHOTO 1.1.5 MoHATME COPTUPOBKM U3BEYEHNEM
4MCNOBOroO
waccusa 1.1.6 OnpepeneHne MMHUMaNbLHOTO 3/1IEMEHTA NO BEIMYUHE
1.1.7 ANropuTM nepecTtaHoOBKMU ABYX MHAEKCUPOBAHHbIX BENUYUH
no BO3pacTaHuio
1.1.8 Anroputm peweHuns 3agaym
1.1.8.1 CnosecHblii
1.1.8.2 Ipachuyeckunit, c nomolLblo B0K-CXeM
1.1.8.3 C nomoLwbto A3bIKOB MPOrPaMMMPOBAHUS
Bonpoc 1.2. 1.2.1 OnucaHue YNCNoBbIX OAHOMEPHBIX MAaCCUBOB
lMporpammupo- 1.2.2 OnucaHue MHAEKCUPOBAHHbIX NepeMEHHbIX
Banue 1.2.3 BBog, 3HaYeHNIT OJHOMEPHbIX YMCIOBbIX MACCMBOB B NamsTh IBM
COpTMPOBKY 1.2.3.1 HenocpepctBeHHO B Nporpamme, Kak onepartopbl NpUCBOeHMUA
u3BneyeHnem
1.2.3.2 C nomolublo KnaBnaTypsl, onepaTopa BBoAa
0JHOMEpHOro -
A P 1.2.3.3 C nomolybto hanna faHHbIx
4MCNOBOrO
1.2.4. Bbibop npocTbix paboynx nepeMeHHbIX
MaccuBea
no Bo3pacTaHmio 1.2.5 OpraHu3auus BHelWHero u1kna, n-1 pas
1.2.6 OpraHu3aumua BHYTPEHHEro L1KNa, n pas
1.2.7 OnpepeneHne MMHUMaNbLHOTO 31EMEHTA NO BEIMYMHE
1.2.8 MNepecTaHOBKA MUHUMANbHOTO 3/IEMEHTA HaYaNlbHbIM 3/1IEMEHTOM He OTCOPTUPOBAHHOA
o 4acTW Maccuea
1.2.9 BeiBOA OTCOPTMPOBAHHOIO YXCNOBOrO MAacCcKBa
1.2.9.1 Ha 3kpaH
1.2.9.2 Ha npuHTep
1.2.9.3 3anucatb Ha Gann AaHHbIX

JList Kaxka0ro yueOGHOro 3J1ieMeHTa, JIOTHYECKH 3aKOHYeHHOe
MOHSATHE (MACCHUB, YHCJIOBOH MaCCHB, MHIEKCHPOBAHHBIN repe-
MEHHbIH, COPTUPOBKA, METOJ/Ibl COPTUPOBKH, aJIFOPUTM COPTH-
POBKH, MOMCK MHHUMAJIHOTO 3JIeMEHTA 110 BeJHYMHE H T.]1.),
TOJIrOTABJIMBAETCST PA3JINUHbBIE TIOSICHSIIOLIME CJIOBECHBIE, IPpa-
(huyecKkue Matepualibl B BUIIE MPE3EHTALMH, 8 TAKKE MYJbLTH-
MEJUIHBIE CPEICTBA.

Takum o6pasom, npejcraBjieHHast METOAUKA KOMIIbIOTEp-
HOro 0OyYEeHHs U OTleperKatolas MoJAroToBKa ydatuxcs npo-
(heccHOHAJIbHBIX KOJIIEKA, a TaKKe CTYIEHTOB HayaJbHbIX
KYPCOB BY3a, HCIT0JIb30BAHMIO COBPEMEHHBIX MyJILTHME/MA TeX-
HOJIOTHH B y4eHHOM Tpoliecce Ha OCHOBE JIOTHUECKOH CTPyK-
TYpbl TeMbl (IMCUMIJIUHBI, pasaena, Moy s, 6J0Ka) IUCLH-
TUIMHBI CIOCOOCTBYET peasin3allii COBPEMEHHOH KOHIIEMIHH

06pasoBanust B 00sacTi HHOOPMALMOHHBIX TEXHOJIOTHI, pas-
BHUTHIO COBPeMeHHBIX MeTof0B 00yuenusi. Co3naBaemas 6asa
COBPEMEHHBIX 3JICKTPOHHBIX PECypcoB, Ha 0a3e JIOTHYECKOH
CTPYKTYpPbl AUCLMIIJIMHDI, TO3BOJUTH HE TOJIbKO IOBBICHTh
MHTEPEC yyallluxcst IpoecCHOHaNbHBIX KOJLIEKA, a TAKKe
CTYZIEHTOB HayaJ/IbHbIX KypCOB K M3yYyaeMbIM JHCLUILJIMHAM,
HO MO3BOJIUT U CAMHUM I1peloiaBaTe/siM COXpPaHUThb Te Oec-
LieHHble HapaOOTKH, KOTOpble UMEIOTCSl B apceHalle J11060ro
npernofaBaTess.

B paspa6oTaHHO HAMH METOJMKE CTPYKTYPH3aLIMH Ha [PH-
Mepe Tembl «Onepaluy Hajl YMCIOBBIMH MACCUBAMM» Kypca
«OCHOBbI NPOrpaMMHPOBAHHS» HA OCHOBE JIOTHUECKOH CXeMBl,
B 9KCMEPUMEHTAIBHON NPoBepKe MokazaHa 3(h(heKTHBHOCT
JIAHHOW NeJaroruueckon TeXHOJIOTHH 0O0y4eHHs U TIPOAEMOH-
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CTPUPOBAHO YyJyullleHHEe CUCTEMHbIX 3HAHUH yuyalluxcst Npo-  KypcoB By3a. CeMaHTHUeCKHUi rpad M3J/10:KeHHsl MaTepuala
(heccHOHAJIbHBIX KOJIIEKEH, a TAKXKE CTYAEHTOB HAayaslbHbIX — TPEACTABJIEH HUXKE!
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PHUJNO0J0TI'UA

Kak npeacTaBUTb NEKCUKY B A3bIKOBOW LKONE B KOMMYHMKAaTUBHOM hopme

Knuuesa Haprusa AwmnpbaesHa, npenofaBatenb;
XyxaHuszosa l'y3an HOnpgawesHa, npenogasaTens;

Apnambaesa ®epy3a PyctambeKkoBHa, npenoaasatens
TaWKeHTCKNIA yHUBEPCUTET MHPOPMALUOHHBIX TEXHONOTUIA, YpreHyckuit hunuan. Yprewy. YabekucraH

Annomayus: [leav danHOU cmamou cocmoum 8 Mmom, 4modsl YKaszamo Ha HEKOMopole meopemuiecKue acneKknol,
CBA3AHHbBLEC OOYUeHUeM AeKCUKL, KOMOpble MO2AL Dbl ObLIMb OOALULUM NOOCNOPbEM 045 npenodasamenretl UHOCHPAHHbLY
A36LKO8, peKoMeHOayuu 045 8cex YyposHell KBAAUGUKAYUL 1L 803DACMA, PASAULHbLE CAOU NPENO0ABAHUL ACKCUKLUL, JOCASS
OCHOBHOE BHUMAHUE KOMMYHUKAUUOHHLLY Cpame2utl, KOmopole UMEON 02POMHOE BHAUEHIE C KOMMYHUKAMUBHOL

MO4KU 3PeHUA.

Karouesoie crosa: mamepuan, (fJ/LSLLLKClpmoltKLl, Hecoudemaemosle 8U3Yansbl, KOHMeKcnt, demortcmpaquﬂ, Kpamkoe
onpede/zeime, C108APL, KOMMYHUKAUYUOHHbLE cripamniecu, epanmanuieckas Kameeopus.

Abstract: The purpose of this article is to indicate some theoretical aspects related to vocabulary training, which could
be of great help to language teachers, recommendations for all skill levels and ages, various layers of teaching vocabulary,
Jocusing on communication strategies that are of great importance from communication point of view.

Keywords: material, flashcards, incongruous visuals, context, demonstration, brief definition, dictionary,

communication strategies, grammatical category.

MeTozl o6ydyenus CaoBapsi. EcTb MHOTOUMC/IEHHBIE Me-
TOJbI, Kacaloluecs: cioBapsi npesentaunu. Gairns
u Penman (1986) npeagiaraior cienyioniye BapuaHThl CJio-
Baps npe3eHTaluu. 1. Bu3yasbHble METO/bI 2. CIOBECHBIE Me-
TOJB! 3. C/IOBapH

BusyasbHble MeTOIBI /151 TPe3eHTAaLlMH HOBBIX JIEKCHYe-
CKMX e[IMHHIL OTHOCSTCS K BU3yaJIbHOM MaMsITH, KOTOPBIH CUH-
TaeTcst MoJie3HbIM, 0COGEHHO ¢ coXxpaHeHHeM JieKcHku. O6-
ydatoluecsi MoryT ropasjo 6oJjiee 3pPpeKTHBHO BCIIOMHUTD
NpeJICTaB/AEHHbIH MaTepuaJl, ecyii OH OblJ PEJICTaBJIEH C MO-
MOLIIBIO BU3YaJIbHBIX cpecTB. OHH MOMOTaIOT yUaliMCst acCo-
[MMPOBATh MPEACTABUIN MaTepras OCMBICJIEHHO H BKJIOUHTh
€T0 B CYLIECTBYIOIILYIO CHCTEMY SI3bIKA.

YuuTeJist MOTYT U3BJI€Ub BBIFOJLY OT UCIIOJIb30BAHHUSI:

1. ®asuikaprouku. 2. Potorpaduu U KAPTUHKHU, 10CKA PU-
cynku. 3. @ororpacun cnoa. 4. Mudopmanus o KyasType.
5. MapKHPOBOUHbIE KAPTHHKH/0GHEKThI. 6. IaHTOMHUMA U JKeCT.
7. ieficTBHe. 8. HecoueTaeMble BU3YaJIbI.

Tem He MeHee, 4TOODI MPeACTaBUTh HOBBIH CJI0Baph, MO-
JIE3HO peajii30BaTh HEKOTOPbIe PEKOMEH/IALINH:

1. pa3roBopHOMY SI3bIKY MPEILLIECTBYET MHCbMEHHbBIH PEXKUM.
Korza Halm cTyieHTbl MOTYT TPOU3HOCHTD CJIOBA, Mbl MOYKEM
MPEJCTaBUTh CBOIO MUCbMEHHYIO (POPMY. DTO MOMKET Mpea-
OTBPATHUTb UX OT MOTBITOK MPOU3HOCHTb aHIVIMICKHE CIOBA,
KakK ec/ii Obl OHU OBIJIH HAMHCAHbI HA UX POJHOM I3bIKe.

2. [TornpoGyiiTe npeacTaBUTh HOBbIE CJIOBA B KOHTEKCTE.

3. [lepecMoTp HMeeT BaxKHOE 3HaueHHe. Mbl MOXKeM cMe-
LIaTh HOBbIE CJIOBA B MO3/IHEH PAKTHKE.

Yuuresib MOKET BbIOpaTh OJIMH U3 HECKOJIbKHX CIOCOO0OB
NpeJICTaBIeHUs CJIOBAPHOTO 3araca U Pa3bsCHsS ero CMbICI.
OH MOXKeT UCTIOJIb30BATh WX OTIEJbHO UJIH B COUETAHUU JIPYT
¢ apyrom. Crioco6 NpeicTaBUTh CMbIC MHOTHX aOCTPAKTHBIX
CJIOB ITyTEM CO3[aHHs KOHTEKCTA UJIH CUTYaLHH, KOTOpast MOXKeT
ObITb 10J1€3Ha MPH BbIBOJE 3HAUYeHHUs cioBa. Koraa Mbl XOTHM
NpeCTaBUTh (DYHKUHMIO YeJOBEKA, KAK K HEBUHHbIE» 9TO OUY€Hb
T10J1€3HO, UTOOBI CO3/1aTh MePCOHAKA, KOTOPbIH HEBUHOBEH (Ha-
npumep, uudpa B3sita U3 UCTOPUK). Ecan HeoOX0AUMO, Mbl
MOKEM COTMPOBOXKIATH MPUMEP, MUMHKH HJIH UEPTEXKY. YUU-
TeJlb, B CBSI3M C 3TUM, MPElaraet cjeiyloline crocoobl npes-
CTaBJIEHUS 3HAUEHHUS] HOBBIX 9/1EMEHTOB CJIOBAPSL:

— KpaTkoe orpejiesieHre (B35TO U3 CJI0Bapsl, UK U306pe-

TeHa yuutesieM cam / cama)

— JleTasibHOE onrcaHue (BHEeIIHUH BHJl, KauecTBa)

— TIlpumepsbl (rHMOHUMOB)

— WJocTpauuu (M3o6paxkeHne, 00bEKT)

— JIeMOHCTpauust (AeHCTBUS, TAHTOMHUMA )

— KOHTEKCT (HCTOpUS UJIH NIPEIOKEHUE, B KOTOPOM PO~

MCXOJIUT MyHKT)

— CHHOHMMBbI

— IPOTHBOIIOJIO?KHOCTH (aHTOHUMBI )

— nepeBoj

— CBsI3aHHbIE WJleH, KOJIJIOKaLUH
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[IpakTHueckue peKoMeHIalUUK 10 MPenojaBaHHIo JeK-
cuKkd. [ToMHMO ynoMsIHYThIX Bbllle peKOMeHalui, Kacato-
1LIMXCS] TTPerojiaBaHusl JJEKCHKH, MOKHO 100aBUTh HECKOJIbKO
HAOJIOAEHNH, KOTOPBIE MOTYT MOBBICHTb YCMEIHOCTb 00y4€HHs
JICKCHKH.

— JMafiTe cTyieHTaM HEeCKOJIbKO MPEMETOB CI0BapHbIH
ganac. CKaxkKuTe UM HAHTH CBOH CMbICJ, POU3HO-
lIeHHe W MOMPOCUTb UX HAMUcaTh oOpasell Npeio-
JKeHHe CO CJIOBOM.

— TIloaroroButh paGouue JIUCTbI U MONPOCHTL CBOUX CTY-
JICHTOB, YTOODI CJI0BACOOTBETCTBOBAJH OTIPEAETCHHSM.

— Tlonpocure cTy1eHTOB KJ1acCHDUIMPOBATL MPYIITY CJIOB
B pa3J/IMyHble KaTerOpHH (TaK Ha3biBaeMble CeMaHTHYe-
CKHeE 10J1s1 ).

— TIlonpocute cTyneHTOB HAUTH HOBLII CJIOBAPb YUTATD
CBOIO JIoMallHIo padoty. OHM MOTYT HAyYHMTh JPYT
JIpyra B Kjacce.

— O0630p cnoBapst — Bbl HayyuTe yepe3 Urpy HJH jies-
TeJIbHOCTb M MOOLLPSIT CBOMX CTYAEHTOB, YTOObI Clle-
JIaThb TO 2Ke caMoe y cebs1 Toma.

— TloouipsTh aBTOHOMHUIO B Ballux yuaiuxcs. CKaxkute
MM, UTO YHTATh, CMOTPETh (DUJIbMBI, CIYIIATH MY3bIKY
U T. /. ¥ yKa3aTb MOJIe3HbIE CJIOBA.

— 370 X0polast uiest, 4To6b HayduTh / y4uTh CJI0BA C 110-
XOKUMH 3HaUEHUSIMH BMeCTe, HO TOJIbKO B cydae OoJiee
MPOJIBUHYTHIX CTY/ICHTOB.

— [loopsiiiTe BalINX CTYACHTOB, YTOOB! KYHTh XOPOLIHH
CJI0Bapb M UCIOJB30BATh KJIACC BPEMEHH, YTOOBI MOJ-
YEPKHYTDb €0 MPEUMYLIECTBA.

— YuuTe CBOMX CTYEHTOB rPpaMMaTHYe€CKHM Ha3BaHHUSIM
yacreil pedd U poHEMaTHUECKOTO CLieHapHs CJIOB.

— Bcerna nep:xaTb xopouiuil cjioBapb Ha Balllell CTOpOHE
B CJIyuae, €CJIi CTYJIHT CIPOCHUT CJIOBO B KOTOPOM Bbl
HE YBEPEHBDI.

— EcJii Bbl HUKOIA He ¢JIblIaK 9TOrO CJ10Ba, CKaXKUTEe
CTy/IEHTaM, UTO BbI IPOBEPUTE U BEPHETECH K HUM.

KomMmyHuKaTHBHAs pefakiins caoBaps. Penakuus urpaer
Ba)KHYI0 POJib B CJIOBAPHOM TMpernofapanuu/o6yuenuu. Ona
noMoraet npotieccy 0O0y4eHHs, M03TOMY OHO JOJIXKHO ObITh
ClIeJIaHO MPaBUJILHO U PEryJ/ISIPHO. YYUTeJIst MOTYT BKJ/OYaTh
NepecMoTp B TeYEHHME BCEro ypoka (B HauyaJe, B cepe/iiHe
WK B KOHLE ). B 9TOM cilydae cylecTBEHHBIM SIBJSIETCS TO,
KaK OHa BKJIoueHa. B cOOTBETCTBMH ¢ OCHOBHBIMH MPHHLH-

Jlureparypa:

naMi KOMMYHHKATHBHOTO MOJX0/1a, PEKOMEHJYeTCsl HCIO0Jb-
30BaTb KOMMYHHKATHBHO OPUEHTHPOBAHHbIE MEPOMPUSITHS
v 3a1aun (cM, Hanpumep, Brown 1994, Kennep u Warner
2002). [Heno B TOM, YTO KOMMYHHKATHBHbBIE MEPOMPUSITHS
CO37aI0T BO3MOXKHOCTH /1T KOMMYHHKATHBHOTO H TTOJJIHH -
HOTO MCIOJIb30BaHUA A3bIKA, [Jle KOMMyHHKALMOHHbIE CTpa-
TerHu aKTHBUPYIOTCSI.

OTKpbITHE KOMMYHHKALIMOHHBIX CTPAaTEeruH.

B uenowm, ...; ¥Yraznaii, uto!; CkazaTb Tebe npaspuy, ...; Ec/n
4eCTHO, ...; DTO HATIOMUHAET MHE, ...; Bl MoKeTe crenaTe Moe
MHeHue, 4To ...; Ha mo# B3msan, ...; To, 4To MeHst 6oJibliie BOJI-
HYEeT 5T0 ...; DTO He CJIe/lyeT pa3iaBarh, Ho, ...; Ha TBoem mecre,

...; [Touemy Her ...; Kak nacuer ...;

Cpsi3bIBaHHE KOMMYHHKAIIMOHHbIX CTPATETHI.

Yro GecnokouT MeHs ...; OueHb Musio ¢ Baie# cTopoHbl.;
D10 MOxKeT ObITH TaK, HO ...; Kak npaBuJo, ...; CoBeplieHHO
BEpHO, HO ..; BooGuie rosops, ..; B o6uiem u uesnom, ..;
[To moemy ombITy, ...; HTo6bl nath Bam weto, ...;

PearupoBatue Ha KOMMYHHKALMOHHbIE CTPATETHH.

Ito BepHo.; B Touky!; Tb 6s3Ko.; Comnacen!; 1o npocto
He COOTBeTCTBYeT jelicTBuTesbHocTr! He natot nam, uro!;
Botocs, uto Het!; Jla, HO He iymMmaeTe Jid Bbl ...; Botoch, 51 He Mory
caeath Mo yM.; S Mor Gbl pacecMoTpeTh ero.; 51 comHeBatoch
B 3T0M.; He ny1s Bcex uas B Kurae;!, He (naxe ) ecoiv Bbl 3amnia-
T MHe!; Bbl MoxKeTe ¢jiesiaTh HUUEro Xopollero, si He MOTy
BCrOMHUTD.; OueHb MuJsio ¢ Baieit croponbl.; Bul eiictBu-
TeJILHO TaK jiyMaere?;

Yro ke KacaeTcs BoiGopa cjoBaps, JeKCHKe i nepe-
CMOTpa MOTyT ObITb BbIOPaHbI cilydailHbIM 00pa3oM. CiioBapu
MOTYT ObITh CTPYNMIUPOBaHbI B pa3anuHbix o6sactsax. CioBa
MOTYT ObITH OTCOPTHPOBAHBI 110 TeMaM ( HarpuUMep, NMPOJLYKThI
MUTAHUs, TeJI0, PACTUTEJIBHOCTD ), 110 CUTYalluu (Harpumep,
6aHK, TTIOUTOBOE OT/IEIEHHE, CYTTEPMAPKET ), C TIOMOILIbIO CEMaH-
THUECKOTO 110J1s1 (HarpUMep, MaJIbuuK, I0HOIIA, MyXKUHHa, Ta-
peHb, TOCMOJIMH, MYXK ), HJIH FPaMMaTHUeCcKast KaTeropus (Ha-
peunsi, pujaraTesbHble U T. 1. ).

[esiblo cTatbu GbLIO YKA3aTh Ha HEKOTOPbIE TEOPETHUECKHE
ACMeKThl JIEKCUKH NpernojiaBaHust o6yueHusl, KOTopble B 3HAUH -
TeJIbHOU CTENEeHH OMpPeeNAoT paboTy YUUTes B Kacce A3bIKa.
AHaJu3 ¥ peKOMeH/IalliK MOJIHOCTbIO OCHOBAHbI Ha (DyHIaMEeH -
TaJIbHBIX TIPUHIMIIAX KOMMYHUKATHBHOTO MOJIXO0/1a H, TAKUM
06pa3om, MojIepXKUBAIOT KOMMYHHKATHBHOE TOBEJeHHE
CTYJIEHTOB.

1. Bpayn, X. 1. 1994. Yuenue ITpunuunamu — MHuTepakTuBHbIA N0AX0A K 13bIKy neparoruke. Hoto-Ixepen: Prentice

Hall perenros.
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Anuwep HaBoui acapnapupa xampg Ba HabT

Matbssosa Hunydap CobuposHa, npenogasartensb
TalWKeHTCKUI yHMBEpCUTET MH(HOPMALMOHHBIX TEXHONOT WA, YpreHyckuin hunnan

Annomayus: [lloup cjsraprune xam xaKukul, xam maxcoduti mavrocudan naxopam oburar goidaranean. Hasoud
desonuda xand, Havm tyHaruwudaeu mavpuduii-oaduull eazariapu scotirawumupurean. Kjneunr uuk opkarueuna
IOKCAK 0apaxcarapea spuiladu 8a WK KAAUMU BOCUMACUOQ KIJHeUA MUACUMU CUPAAPU OUUAAOU. YYHKU KHeUA «MAD-

pucgham OyHécurune cailéxuy, XaK HA3apeoxu, YHUHE UAMU 8Q UULKUHUHE XA3UHACUOUD.
Kaaum cijzrap: Huik, kijneun, ép, caxdo, opug, nup, macassyg, baiim, 2asar, wapuam, mapukam, OuuxK.

Annomayusa: B 0aHHOLU cmamoe e080puUmca 0 NPOC8EMUMEAbCKO — AUMEPAMYPHOLX 2A3eAIX N0 HANPABACHUIO
xamo u Haom. Packpeisaemces maiina oyuiu, mak KAk OYyula « nymeuecmsenruK 0yxo8Ho20 mupas, 602amcmaeso e2o

110081 U BHAHUS.

Karouesole crosa: 106080, dyuia, easeau, 80341001 HHbLL.

Abstract: This article illustrates educational-literary, gazelles in the trend of “hand” and “na’t”. The mystery of the
soul is revealed, as the soul is “a spiritual world traveller”, the richness of its love and knowledge.
Key words: Love, soul, sweetheart, sahba, arif, mysticizm, verse, gazelle, shariah, tarikat, lover.

ynyF LIOUPHHUHT Xap OGUp Fasaiu Y3 Ma3MyH CHJICHJIACUTA,
TU3UMHUTA 3Ta. YHUHT Xap OUp Fa3ajnd HHCOH PYXUATHHHHT
Mya#sH OMp X0J1aTH TaBcuura GaruilIaHaju.

“XasoiinH ysi-MaoHui” acapuHUHT Xap 6up GailThaa ca Ka-
MOJIOTIa €TULIHUHT €TTH PyXHii-MabHAaBUH pUE3aT MaKOMOTH
Ba YHUHT aMaJiuii-Ha3apui O0CKUUH, COTUK KaJiO XOJUHUHT Xap
Makomia yarapu6, Xakka tobopa sikuHJau6 O0pULLY PyXU
TapAKKUETHUHT HATHKACH 9KAHJIMIUTA HILOPA KUJHHAIH.

MHCOH Y3UHUHT UJIOXHET Ma3Xapu SKaHAuruHu Mk Ba
Kyurun opkanu anrnaiinn. JleBonnaru rasasnia tacaByd Tab-
JIUMOTHHHMHI MapKa3uii Macasiaci-KaMoJIOTra €THILIHHHT LIapT-
Jlapu (OLLKMK KaJOW Ba PyXHHH €TTH apazkajia KaMoJira pHil -
TUPHULI) KyU/JH PAM3UAT TH3UMHU aCOCH/A TaJKUH STHJITaH.
[yHuur yuyH xap 6up 6ailTaa ;komMy Mail cy3u TakpopJiaHa/y.

Aurpakat MUH aKCH LIAMCUJI KACH aHBOP-YJI XYJI0

“Ep akcun maiina kyp” 1e6, »}oMauH yuKm cazo [ 1].

“Mati KocaCMHUHT Ky&llld aKCHIaH XaK1KaT HYJIHHUHT Hyp-
Jgapu nopsaan”. Mai kocacu-uiiky myxa66at tydaitau sipa-
tuarad 6yTyH 6opiuk. Kyéui- Oinox, akcu-raykayiii TAMCOJIH.
TacaBByduii anabuériapia é3uninda, HHCOH SpaTHITYHTa
Kaaap KaMUKH OOPJIMK PyXCH3 KOPOHFYJIHK LIaK/AuAa Oy/raH,
YHHU 2KHJI0M1aHTHPHULL yuyH MHcoH sipaTuiiran. [oup “xakukar
HYJIMHUHT Hypaapu nopJiamy” aernin opkann Ounox Komu
MHCOH BOCHTAacK/1a TaxKaJlni ailialinra Ba HKKMHYH MUCPajia
MOJIIUI OJIAMHUHT »KaBXapH-KYHT U UJIOXUI UCMJIap Ma3Xxapu
MapKaau SKaHJIUrura uiopa kuJra. Xazpat Komuiina 6y yiayr
MYIUIA0 KyHularuia TaJKuH STHIITaH:

lyn nap kagaxu cax6o akce 3u pyxar namjo.

Kan ampakar aji-nyHé MUH Kaben MyXailéHo [2].

“Cax60”1a (Ku3u1 Maiijia) 103uHT akeu naujo, Jlyné 6us-
HUHT KajlaxuMuaaan épuan’” . sibau, GyHUHT GOTHHHE MabHOCH
Ky#ngarnua: Cax6o Kagaxu-0yTyH OOPJIHK Ba sipaTHIMUIILIAD
Masxapu. JlyHé, sibHU HILIK MaxCyJu oJlaM CHpYy CUHOATH (akat
WMucon kyHrnaa 103 ouaau Ba 6yTyH 60pJnKKa K110 6epau.

Maskyp razasnna caiipusiiox (Osiox ToMoHra caiip) Kanb
MaKOMH Ba YHUHT lapazKaJsapu TaApHKUI TapaKKUETH COJMK

MabHABUU-PYXUH KAMOJIOTHHUHT OUpJIaMud WapTu cuda-
THJIa TACBUPJIAHTAH. Fa3aJljla aHa Ly iapakajapra uiiopaJgap
60p. “Ep aKCHH Ma#haa Kyp~ ne0, }KOMAHH YUKJH cajlo. by
Tasab MaKOMH Ba MIIKKA SXTHEXK cesraH KyHruaHuHr CAJIP
Japaxacuaaru xou. KyHrug vk opKasuriHa okcak jaa-
pazkoTjapra puilaiyl Ba HUIK KaJUTH BOCUTACHIA KYHIUJ
THJICUMH CUPJIapu oumiajin. YyHKH KYHTHI “MabpUdaT JyHE -
CUHUHT caiiéxn”, XaK HAa3aproxu, yHUHT WJIMH Ba HILIKHHUHT
Xa3uHACHIHP.

Fatip HakmMIMH KYHTUIT )KOMUA GeJica 3aHTH FaM,

yKiyp, sit coKuil, Maiin BaxaaT MacajuIHK FamM3yJio.

“raiip HaKK” (JyHE FaMu, HACHE XTUENKIIAD ) KYHTHJT KO-
MUHHU 3aHINIaTald, FaMXoHara aiiantupaau. Miaoxui uikka
MyOTaJjio KHUIMHUHT Ky3ura nyHé tanabnaapu QoHUM, Kajap-
KuMmaTcu3 6yaub kypunamu. Kamosior capu Kagam sca Ko-
MHUJIJIapra prauilil Ba yJaapHu ceBuiiad Gotiananu. Mk
MaKOMMHHHI OMPHHUM LHApTH XaM AycTinK. balitna cokuit
(opud, mupu mMyron) ra mypoxaatiaan mypo OJuiox aycria-
pura siKuHaawuwanp. [lupu MyroH OLLIMKHUHT MabHaBUH MO-
KJaHuIlra 6eraH HIIOHYH (MIIK) HU SHA/AA Te3JallTHPAIH.
UyHKM opuhHUHT MaKcaaun pakat XaKka HyHajraHaup, y Himy
nioxuiina 6apuagan 6uanmaon. OuinK BaxaaT MaluHAHT “FaM-
3y/10”JIMrHra XxaBac KuJisinTH. XaBac 3¢a XakuKu# HIIKHUHT OU-
puHYM 60CKHUK. MJIOXHH HILK SXTHEKUTUHA OLIMKHH HKKUJTHK
YpTagan KyTapuiran GUPJKK, s’bHU “FaM3yno” (FamjaH Mok
KHJITYBUH, KAUFYHH KETKA3yBUH ) BaxJlaT MAKOMHIa SPULITH-
pamu. “railp HaKwWu® AaH HAapCHU THHHLI, KaHOaT, MyXad6at
KaOu TyiFynap KYHTMJIHUHT K a J1 0 Japakacu xoau Ba Mk
MaKoOMH cHaTIapuiaHIup.

i Xyl ya1 MaliKiuM, aHra 3apg ejica 6up CUHFOH cadou,

JKowm yayp retuiinamo, JKamiiua aHd HUKaH rajo.

“CuHran cacos’” ra Baxuat mMaiiu mysccap 6y.jca, y »Kam-
LIMIHUHT CeXPJIH XKOMH CHHTapH “TeTHitHaMo” (:KaxoHHaMo ) Ta
alJIaHa/lM Ba YHU MUTaH Tafio Y3uHU JKaMIIHIIeK XUC KUJIaju.
JKamuua OpoHHUHT 3HT yiyF MapTtabaJjii Ba oJ1ni lapaxana
akll-ulIpaT Kuiral apcoHaBri NoALIOXAapUaH OUPH. ¥ UKKH
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KOM Kaliih 5THO Kosumpran. Yiuanapian 6upu-yKomu YKaum sa
UKKuHYuCH — yKomu retuitHamo. JKaMUIIUAHUHT Yilia ceXpJii
JKOMMJIATH Mail nuraH 6usad tyramarad (JKomu yKam) Ba jay-
Héna coaup Oynaérran 6apua BoKea-X0AUCAJTapHU UKKMHYH-
cunat (YKomu retuitHamo ) Ky3atuil MyMKuH Oyoiran. Loup y3
MYJULAOCHHHU TasIMeX CaHbaTH OpKaJlk MOXHPJIMK OWJIaH to3ara
yuKapulilra mysiccap 6yJra.

“Cunrat cadosn” — GOHIMK XMPCHIAH 103 YTHPHUO, UILIK Jap-
Ja nopa-nopa OyJraH KYHIHJIHHAHT 1 U T 0 ¢ lapaXKacu X0Ju
Ba Mabpudar 60CKHIHINP.

Nik-kamosoT Kanutu. XaTTo rajgo KyHIIUra UJa0Xui
WIIKIAH (haii3 eTca, y Y3MHU MIOXAEK XUC KHJIAIH, calTaHaT
ox/iapura 6yituH armaiiin. AkcuHya iyHé FamuiaH 030/ 3paH-
Jlapra 1oxJap 9XTuéx cesransap. XMkMar, Mabpudar cup-
JIapUIaH OroX KYHIUJ-1oxaup. YyHkd suau Mabuiyku asad-
Kyurua xokumu.

loup cy31apHUHT XaM XaKMKHH, XaM MaxK03Uil MabHO-
cuan Maxopat 6unan goinananrad. “Jlafip”HUHT XaKHKHH
MabHOCH FaUpPU-UCJAOMMH, oTallnapactaapHUHr 1601aTXO0-
nacu. Mk -unconnu Hadeuit cudatiiapaaH nokJjoBum oyios. By
yT1a KyHraH ollMK XakHKUi Uiy MakoMura sputianu. FOkopu-
Jard 6aiTia LK YTH Y3NHKAAH KeUHLll, pyXHil-MabHABUH 110-
KJaHMII acock crudaTuaa (oTalnapacrinkia 0J0B KaHaak
yJIyFIaHCa ) TALKHAMAHMOKA. Y3IMKaH KeuMaii, XaK Bac/ura
etn6 6yamaitnu. [lloup “naitp” (maiixona) Ba “myr6aua” (maii
KyloBuM 60J1a ) KaGu OTallNnapacTiiK bTHKOIN OuJIaH OORIUK
Cy3 MabHOJIAPUHHUHT HO3UK KHppasapuiaH maxopat OujaH
tdoitnananamu. Mk yTruaa nokaaHrad, KyHru/1 Fald HimMu xa-
guHacura ailianaau. by TaBxua Makomu Ba KaaGHUHT HIMU
JIalyHUIra eTULLIULL, ac] MOXUSIT MapKasura siKHHJalHLI-Cy -
Bal10 1apazkack cudataapuaup.

Toku ys1 MaliiuH KYHIYJT )KOMUIA OYJIFaU 2KUJIBarap

Yexpalin MaKcys1, MaxB y/arai XamyJs1 1aM Moajio.

Jaiip apo Xxyiu axau pacso 6ysranu, 3i myréaua,

JKomu maii TyTcaHr, MeHu IeBOHAMH KHJl MOTHIIO.

“Haiip” cy3u MalixoHa MabHOCHA MIIJIATHITaH. Xyl aXJ/1
-uiK Mauuian 6exabapaap. Miiknan 6exabapaap xamuiia
XaKUKHUH OLLIMKJIapHU aKJ/aH 03raH 1e6, eBoHaMUKa aibJar -
nunap. Axgty xylgan 6erona 6ymMacian BaxaaT MaHUHUHT CH-
punun anrnab 6yamanan. Maskyp rasaf 10Kopuaa TabKuiara-
HUMHU3JIEK, IIOUP WKOAMHUHT IaCTypH GYJIraHu yuyH MaBayJsap,
Fosi/Iap KyJaaMu xKuXaTuaaH Kenraup. Xaspar HaBouit uxonu-
HUHT Ma'bJIyM KHCMHHH MAJIOMaTHIJIMK FOSIIAPH TALLIKUJ STAJIH.
Batitna mynra xam uitiopa 6op. “/leBoHa” — UIlIK GeXylIJIUTH,
KYHTUJIHUHT FAHOMH XaKUKATIapy CHPHJIAH OTOXJIMK, Ce3Tup-
JIMKHUHT oJin#i Mmaprabacu. PakaT orox KyHruJarnHa Xak Ta-
Kaqummiroxura annanamu. Maoxuit ik PyXHUHT ak/1 Ba ByKy/l
YCTHIAH YMHAKAM FOJTMOJUTHIHP.

Muoxuit HIIKHUHT KYHTUJIHKA TaMoMaH ¢atx (3a6T) sTuiin
“Moano” — y3ra HapcaJap, YTKUHYM Maijia-uyia sXTHEK -
JIADHUHT MaxB 6Y/n1IN OuiaH siKyHaaHa . Pyxuil-mabHaBuil
caTxu O€KMEC KeHT KyHTHJ/Ia 0J1aM Ba OJlaMHH OUPJIaIITHPUO
TYPYBUH HIIOXHI MY bKH3aJapHUHT TYO MOXUATH — “dexpaiiu
Makcan’ KUJIBaJIaHaIN.

By Kas6GHUHT MI0XHH HypJap Ta)kaJJaui adJaijauran
YKOMM (JlapaXkacu) — My X XK a T yJI-KaJsi0 Ba XalpaTt MaKoMu
cudatiapuamp.

CeH ryMOH KUJIFaHIMH y3ra xKoMy Mai MaBxKyjl 3pyp

Bunmaiinn nadu sTMa 6y MaiixoHa axJnH, 30XH0!

Maskyp 6alT opKaJi LLIOUP HILIKHUHT MOXHSATH, XaKUKATH
Ba KyJpaTHHH KeHI MUKEc1a HcOoTallra puLiral TacaBByg
Ta’bJAUMOTHHUHT TAPOUSBUI axaMUATHIa, MAXLy/l KapalllapiaH
XOJIH 9KAHJIUTHUTa HILIOPa KUJTaH.

Nk xanumacu KypboHu Kapumaa yupaMac/auri yuyH
3oxuasap 6y cy3Hu KyJasnamaraH. By TylyHuaHu Kysajaara
30TJ1ap ca JOUMHUH paBHILA KAapLIHJIUKKA AyY KeJHLIraH.
Mtoxuil MLIK OLUHKHH MabJlyM JIMH Ba IMHKE MyLIoXaaajapaaH
6exan 6anann kytapanu. Junnaap, masxa6Jap, Tapukataap-
Ouunoxra snraaurad iyanap. Ogoxra satyBun iysnap Ha-
KmuinH Ky6po tabOupu Gunan afitrania, sspaTukiapHUHT
Hadacsaapu xucoouuaanp. Mansui, moxusr sca 6utra. [ly-
HUHT yUyH LIOMP MOXMSIT KaplUMCHaa yJapHUHT 6apyacu GUp
XWJUTUTHHA YB5THpO 3Tau. i 30XuJ, ceH akar roat-u6oiat
OGuJiaH xaHHaTra eTMOKUH 6ysiacan Ba OJI10Xra eTHILHUHT y3ra
AyJIapuHi HHKOP 3Tacan”, — jedau woup. TacaBBydHu TOp
MabHOJ/IA TYLLIYHHIL, KOJIUITa COJIULL Y3HH KYJIMH YKUITUIHD, —
nefinn Amnp Xycpas Jlex/aBuit:

Jlap TacaBBy( pacm »KycTaH XaHzia KapiaH 6ap Xyj acr,

Jlap TasimmyM Macx KapiaH Xok Kapaat 6ap cap act[3].

Xaspar HaBowuii matyiabja Gouiauran GUKpHU LIyHAAN
XyJI0CaIalIN:

Tamnana6 ynma HaBowut#, uyH azan cokuiCHanH

“UMuipaby o afitoxa-J-aTiioH” Keayp Xap 1am HUJIO.

“Azan coxkuiicu” — Outox. “HMupaby o aitoxas-
aTuion” — “WuMHru3, 31 taiHanap”. Muconuu spatuinian
Makcaj KYHruJHHHT KypaTuHu Kypcatuii 4. Mait (1K) —
WJIOXUH Taxkanid, KyHrus TatHaauruig Konapuo, Uioxui
MOXHUSATra 3JTYBUM BocuTa. KypboHu kapuMHuHr “Ax306” cy-
pacu 72-oaTtuaa wyHaai aeitunaau: “bus 6y omoHaTHM oC-
MOHJIapra, epra Ba TOFy TollJlapra KyHIaJaHTr KUJIraH 314K,
yJap yHH KyTapulijan 6ol TOPTAMIAP Ba YHAAH KYpKIUIap.
WMucon sca yHu y3 saummacura oaau. Jlapxakukar, y (yaura
3yJIM KMJITYBUH Ba HOJIOH 311 ), I'bHU Oy OMOHATHHHT HAaKajiap
BA3MHUH 10K 9KAHJIUTUHU OYTYH KOMHOT OUJIIM Ba YHU KyTapHILTra
KypOH €TMACJIMTUHHU CE3/IM, aMMO MHCOH Y31 OUJIMaraH XoJaa
Yia Myikys Bagudacuuu y3 summacura osu’’[4]. Opudaap
“omonar” cy3unu “umik” ne6 wapxaaraniap. Mk sca gakar
HHCOHTa Xoc 6Yu0, 60lIKa MaBKyIOTIap YHAaH 6ebaxpanup.

MHCOH KaMHKK MaBKyJIOTHHHT CUPUHU OWJIMIITa TalllHa.
Mabpucatra 1maiino HHCOHHUHT a3aani Ba abanuil Baxpatra
TAUIHAJUIUHY U 1T K KOHAUPaIH. VIHCOHHU HONOHJMHK, TyM-
POXJIMK/IaH KyTKapH1O, HJIOXHH 30THUHT OUp OYJ1ary SKaHJIUTHHH
anmatu6, 6ako osamura osinb 6opaau. LLlynunr yuyn xap jam
“azajt cokuicn”an HUlo Ketyp: “Du TaliHanap, MK MaduiaH
KoHUO uunHru3”. By Humo sca nHconra KyHrusa opkasan orox
6ynann. Mataabaa “;kom cano”cu 6uan Golnanrad GUKPHH
HI0Mp MaKTabjaa “azaf Cokui ¢ “Huao” cu GUaH KyHAaNnIu.
By nnconnunr Mnoxra Ba Mnoxuunr “xap gam” nHconra (xauuc:
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“Arap MeHnra TOMOH GHp Kajam Kykicanr, MeH 103 Kafam siKuH
6opaMan” ) MHTUJIMLLIUTA UILIOPATHP.

Maszkyp razan KyHrusnuHr Mk 6unan yTkasran cupiiu
XoJ1apu, ojlaMu rarb capu napBo3u Ba Baxpat makomwura
sputniv - KoMUIIMKKa eTUILTHUHT TaJApHKUE TapaKKHETH
TasIKHHUra 6aruuianrad. KoMWIIHK TapMKHHUHT acocH sca
Ep to3ua Mypocato Majiopa opKaJsid THHY, OCy/la XaéT 3aBKUHH
CYPHILHH TapFub KUJIHLLIUP. YJAYF LIOUp 3ca OyTYyH yMpH Ba
WKOJMHH XYJUIM 11y OYIOK MaKcajl TalKUHy Tapruoura 6aruiil-
Jiau. By (hMKpHHU LIOMPHUHT XaE€THH PAOTUATH-CapOil Ba XaJlK
ypracuaa UIHK MyXUT YpHATHILH, oTa-yrua ypracuaa (CynToH
Xycaiin Bofikapo Ba yHHHT TOXKMapacT YFUIJIAPH ) TOXKY TaxT
HU30JIaPUHU, MaMJIaKaT MUKapH Ba TalIKAPUCHIATH TYPJIH HO-
THHY, TAXJMKAJIU Ba3USATIAPHU Y3apO KEJHULLYB, CYJIX OPKAJIH
XaJl STULLIH, UMY UPPOH axJIra paXHaAMOJIMIH TaCAUKJIAHIH.

Ulynunr yuyn Xaspart yKomuit Mup AnuiiepHHUHT HKTH-
MOHUH-cuécuil xaétnaru Hydysunu: “Myxub Ba MyTakuau aap-
BelLOH, 6aKu Max0y0 Ba MY bTaKUIH S1LOH

Husowm yu-munnatu sagaut-Amup Anuuep” (“nap-
BellJ1ap IYCTH Ba MyXJIUCH, OaJIKK yap IYCT TyTraH Ba UXJIOC
KY{raH MUJJIAT Ba AWH KOUIAJapUHUHT OUIUMIOHN - AMUP
Anniep”), — zest haxp 6unan sbTHPOQ 3TTaH [5].

Yayr HaBouit 3 1aBpUHUHT M2KTUMOMH-CHECHE MyaMMO-
Japura 6edapk kapad typoamaciau. Kosnasepca, y ailHu Typiiu
MasxabJsap, lapuat Ba TapUKAT ax/d ypTacuia HU3010 KeJHLL-
MOBUHJIMKJIAD Te3-Te3 comup OVIM6 Typrat 1appia smad uKoj,
yusau. loup TacaBByHUHT TYpJiM OKHMJIAPH, TAPUKAT HAMO-
SIHAJIAPUHY CY3 MKJIUMMAA COXUOKHPOH OYyJIMIIra Ba apuar
axJ/IMHU 3ca KypyK, CoXTa ToaT-uOoiaTAaH, 30XMPOHHIIHKIAH,
KaJaTaOUHIMKIAH KallTapullra HHTHJTaH, TapuKaT lapuar-

Anabuérnap:

HUHT 1OKOPH OOCKHUHM, YJIapHU alpUM-aipUM TYLLIYHHLI 9Ca 2Ka-
MHUSAT XaéTH yuyH XaB(JiM SKaHJIUTHHU KalTa-KalTa yKTHpPraH.
Uynku “XaK Ba HHCOH” MyHocabaT/iapH llIapuat Ba Tapukat/ia
Typauda Tankuh stuirad. [loup 6y HU30/MapHUHT acocHi ca-
6a6UHN MOXHSITHHU TYLIYHMACTHK/IA, MAbpUPHI CABUSTHUHT T1a-
cTyinruzia ne6 Ouaau.

Amuiep HaBouit ieBoHMIA XaM/l, HABT Ba MaBbK3a HyHAa-
JIMUIard Mabpuduii-6aanuil razannapaal Keiun 6ajiu-
uii-Mabpuuil Fazaap »KoisaTHpuirai. AraGuériyHoc
osium Mopoxum Xakkys TabKuanaranuaek: “Amviiep HaBoui
Yy30eK alaOMETUHUHT KaUCH 2KOHKUAa OYIIIHK €KU eTHIIMOB-
YUJIMK ce3raH OyJica, HxKof Taxkpubacu 6uaH yiua 6yIIHKHI
TYJMPUG, KaMUHJIMKJIapra yek Kyiran” [6].

Xamp razaniap sca Mypakkad pamsuil TUSUMIA E3UJTaH
razaJuiap yuyH MabHaBUH - pyXHil OHeBOp BasuhacHHH YTaly.
[ynunr yayn Anuiiep HaBouii caHbaTHUHT MOXHSTHHH XaJIKKa
XM3MaT KUJIMIIHA 1e0 GUiraH Ba amasini haoJMATHHY XaM 11y
acocja yrarad. dJjra Hadu TerMaran 6a Uil HXKOJAHUHT Xe
KaHJai KAMMaTH HYKJIWTH Xakuaa toup “JIucon yr-taip HUHT
XOTUMAaCH/IA LIyHAal é3au:

Kyt tnn 61paia Takasiym KHJIMOFH,

Opryr Ocadann, CynailMOHIHH TOFH.

Kum anap rap anrnaaunap 6y makod,

JlexkuH 3Jra KMJaMaan Hapb HHTUKOJ [ 7 ].

[IlapuaT Ba TapUKATHUHT KOMUJI KaMUAT KypHLI Xamja
KOMMJI MHCOH TapOusick yuyH OUp-OUPUHH TAKO30 STaiUraH
TAJIPHAKU, Y3BUH, y3/TyKCH3 OOCKUUJIM MAaHTUKHH »KapaéHiaH
nbopaT 3KaHJIUTHHU acocyad GopHull, yJIyF LOUP XamjL Fasasl-
JIApUHU OUPJIAIITHPUO TYPYBUH YMYMHH FOAIHP.
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Qadimiy afsonalar

Rahmanova Dilrabo Sharipovna, teacher;

Matyazova Nilufar Sobirovna, teacher
TalKeHTCKNI1 YHUBEPCUTET MH(DOPMALMOHHBIX TEXHOJOT WA, YpreHuckuit dunuan

Annotatsiya: Xalq tafakkuri va mahsuli bo'lgan afsona hamda miflar asosan aniq tarixiy sharoit va vogealardan
kelib chiqib, ularda diomo ikki yoki uchta personaj ishtirok etib ezkgulik va yovuzlik o'rtasida kurash talgin gilinadi.
Magsadimiz bugungi yosh avlodning qalbida ezgulik va yaxshilik urug'ini shakllantirish.

Kalit so'z: Afsona, mif, Qayumars, Er Xubbi, Shirin qiz, Hazarasp, Devgal'a

Annotatsiya: JleeerOol u mugor — 3mMo n200 HAPOOHO20 MbLUACHUS, BbIXO0S U3 MOUHBLLX UCMOPULECKUX 0OCMOsL-
MeAbLCM8 U CAYHAeS, 8 KOMOPLLX NOCMOSHHO YUACMBY M 084 UAL MPU NEPCOHANA, MOAKYemcs 6opbba mencdy 006pom
u 3aom. Hawa yeav — cchopmuposamo uyscmeo eymanusma u dobpomeol 6 dyute ce200HAUNE20 MOA00020 NOKOACHUA.

Karouesole crosa: aecerdol, mughot, Karomapc, 3p Xybou, [lupun kuz, Xasapacn, /leskaroa.

Annotatsiya: Legands were always thoughts of one nation and in legands two and three character played role. They
showed fight between goodness and wickedness. Our aim is to shape goodness in our young generations’ heart.
Keyword: legends, mif, Kayumars, Er Xubbi, Shirin girl, Hazarasp, Devqala.

Xalq tafakkuri va jjodining mahsuli bo’lgan afsona va miflar
asosan aniq tarixiy sharoit va voqealardan kelib chiqadi.
Hayot mashaqqatlari va orzularini o'zida aks etgan bu afsona
va miflar doimo ezgulik va yovuzlik, oq va qora, yaxshilik va
yomonlik o'rtasidagi kurashni talgin etgan. Shu nuqtai naz-
ardan foydalangan holda bugungi yosh avlod ongi va tafak-
kurida mana shu ikkita tushunchani badiiy jihatdan shak-
llantirishdir. Zero yurtboshimiz aytganlaridek: “Ayni paytda
hayot haqiqati shuni ko'rsatadiki, har qanday taraqqiyoti
mahsulidan ikki xil maqsadda-ezgulik va yovuzlik yo'lida foy-
dalanish mumkin” [1].

Afsona o'zbek xalq og'zaki ijodining eng qadimgi janrlar-
idan biri bo'lib, u ijtimoiy hayot bilan bog'liq bo'lgan voqea va
hodisalarni hayoliy uydirmalar asosida hikoya giladi. Afsona
forscha “afsun” so'zidan olingan bo'lib, fantastika, sehr-jodu
hamda hayotiy uydirmalar asos bo’lgan nasriy hikoyalarni
bildiradi. Bu xildagi hikoyalar Mahmud Qoshg ariyning “De-
voni lug'otit-turk™ asarida caw so'zi orqali ifodalangan bo'lib,
hikoya, qissa, deb izohlanadi.

Qoshg ariyning izohlashicha, caw aniq voqea hamda hay-
olan to'gilgan hodisalardan tashkil topadi. Binobarin, bu izoh
shakl va mazmun e'tibori bilan turlicha bo’lgan ikki janrni if-
odalaydi. Birinchisi uzoq o'tmish voqealarini fagat hayotiy
uydirmalar asosida talqin etuvchi hikoyalar, ikkinchisi esa,
ko'proq, afsonalarni tashkil etadi. Demak, Aristotel” ta'biri
bilan aytganda, afsonalar, “haqiqatdan xabar beruvchi yolg'on
hikoyalardir”.

Afsonalarning yuzaga kelgan paytini belgilash g'oyat
mushkul bo'lganidek, ularda tasvirlangan hodisalarning hayot
haqgiqatiga qanchalik mos kelishini aniglash ham oson emas.
Ammo afsona va miflardagi qator holler real borliq, inson ha-
yoti jjodkorning yo'qligi bilan izohlanadi. Bundan kelib chiq-
adigan xulosa shuki, afsona keng ommaviy ijro etiluvchi janr
hisoblanadi uni bilgan shaxs istagan shaklda aytaveradi.

Afsonalar, ko'pincha, biror diniy hodisa yoki obe’kt bilan
bog'liq holda hikoya gilinadi. Bu narsa afsona voqealariga

kishilarni ishontirish maqasadidan kelib chiqqan. Shuning
uchun ham ko'pchilik afsonada aks ettirilgan voqealarni haq-
iqat deb tushunadi.

Afsonalar mavzusida an‘anaviylik yo'q ekan, sujet tuzilishi
ham murakkab emas. Shuning uchun aytuvchining maho-
rati bilan bog'liq holda sujet doim o'zgarib turadi. Afsona su-
jetlari mifologik hodisalar, geografik joylar nomi bilan bg'liq
g'aroyib voqealardan tashkil topgan. Xarakterli tomoni shun-
daki, deyarli barcha afsonalarning sujeti bir yoki ikki epizoddan
tashkil topadi. Sujet vogealari esa ko'proq tugundan boshla-
nadi. Bunday epik tugunlar esa tinglovchilarni kutilmaganda
voqealar ichiga olib kiradi.Masalan, “Farhod va Shirin” afso-
nasining boshlanishi quyidagicha epik tugun bayonidan bosh-
langan: “Farod dev Xorazmshohning Shirin ismli gizini sevib
qolibdi” va h.k

Afsonalarning mavzusi rang-barangdir. Osmon, yer,
suv pirlari (muakkil) ning g'aroyib ishlari, yovuzlik yaratu-
vchi ruhlar bilan ezgulik yaratuvchi ruhlar o'rtasidagi doimiy
to'qnashuvlar, yer yuzida odamning paydo bo’lishi, narsa
yoki hodisalarga taaluqli belgilarning paydo bo'lish sabablari,
tabu (tagiq) bilan bog'liq ajoyib va g'aroyib voqealar afsonalar
g'oyasini tashkil etadi.

Afsonalar vogea va hodisalarni g'ayri tabiiy tasvirlashi bilan
ertaklarga o’xshab ketadi, biroq sujetning barqaror shaklga ega
emasligi va gisqaligi bilan ulardan foydalanib turadi. Demak,
afsonalarda barqaror sujet va kompozitsiya yo'q. Bunday xu-
susiyat ularning ommaviy ijro shakli hamda axborot berish
vazifasini o'tashi bilan bog'liq. Afsonalar mavzusiga ko'ra,
shartli ravishda sof mifologik afsonalar, tarixiy vogea va hodis-
alar hagida to'qilgan afsonalarga bo'linadi. Sof mifologik afson-
alar tuzilishiga ko'ra oddiy bayon shaklida bo'lib, ertaklarga
xos ayrim belgilarni tashiydi. Bunday xoslik sujetning hay-
oliy uydirmalar asosiga qurilishi, konflikt yechimida fantasti-
kaning hal qiluvchi rol o'ynashida ko'zga tashlanadi. Bu tip-
dagi afsonalar ko'proq yer va osmon xudolari, suv pirlarining
g ayritabiiy ishlari hamda fantastic obrazlar yoki dastlabki
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odamlarning paydo bo'lishi haqida hikoya gilinadi. Darhaqiqat,
ko'pgina afsonalardagi epizodlarda otashparastlik diniga alo-
gador talginlar ham uchraydi. “Qayumars”, “Odami Od”, “Er
Xubbi”, “Anbar ona”, “Hazrati Xizr” kabi mifologik afsonalar
ibtidoiy dunyoqarash, u yoki bu sirli ko'ringan narsani muqa-
ddaslashtirish, unga e'tiqod qo'yish kabi diniy tasavvurlar za-
mirida paydo bo’lgan.

Biz asosan yozma manbalarda keltirilgan afsonalarga mu-
rojaat gilamiz. Shuning uchun ularni u yoki bu tarzda yozma
adabiyot bilan boglaymiz. Ammo ular yozma manbalarga xalq
og'zaki ijodidan kirib kelgan. Shuning uchun ularni ayni za-
monda xalq og'zaki jjodiga mansub deb garasa ham bo'ladi. Af-
sonalarning xalq hayotiga singib ketgani, ayrim marosim va
urf-odatlarga asos bo’lganini esga olinsa, bu xulosa yanada
qgatiiylashadi.

Mifologik afsonalarning dastlabki namunalari tar-
ixiy asarlar, diniy kitob va yodnomalarda saglanib qolgan.
Beruniy asarlarida saqlanib qolgan shunday afsonalardan
biri “Qayumarsdir”. Bu afsona odamning paydo bo'lishi
haqida yaratilgan mil asosida yuzaga kelgan. Chunki mi-
foligik qahramonlar ibtidoiy davrlarda muqaddas sanalib,
xalgqning ma‘naviy madadkoriga aylangan. Ana shu g'oyaviy
badiiy vazifa mazkur afsonada asosan unutilib, u oddiy diniy
hikoyaga aylanib qolgan.

Qayumars afsonasi. O'rta Osiyo va Eron xalglari o'rtasida
eng qadimiy davrlardan boshlab mashhur bo'lgan afsonalardan
biri “qayumars”dir.

Qayumars afsonasining asosiy manbalaridan biri

“Avesto”dir. Bu afsonaning mufassal bayoni va uning turli
nusxalari to'grisidagi ma'lumotlar “Tarixi Tabariy” asarida
berilgan. Firdavsiyning “Shohnoma” asarida Qayumars af-
sonasiga bir bob bag'ishlangan. Qayumars alsonasining
gisqacha tafsiloti Alisher Navoiyning “Tarixi muluki Ajam”
asarida mavijud.

Uning turli mazmundagi nusxalarini ilmiy asar-
larda va tarixiy manbalarda ham uchratishimiz mumkin.
Prof. S. PTolstovning “Qadimgi Xorazm madaniyatini izlab”,
prof. N. M. Mallayevning “O'zbek adabiyoti tarixi” asarlari sh-
ular jumlasidandir. N. M. Mallayev Qayumarsni Gaya Martan
deb ataydi. U Axura Mazda (Hurmuz) tomonidan yaratilgan
va ikki vujuddan: ho'kizdan va odamdan tashkil topgan ekan.
Yana shu olimning xabar berishicha, Qayumarsni Axraman
o'ldiradi. Qayumars jasadidan 55 xil don, 12 xil o'simlik, sigir
va ho'kiz, ulardan esa 272 xil foydali hayvonlar paydo bo'ladi,
odam gismidan insonning erkak va ayol jinsi hamda metal vu-
judga keladi[2].

S.P. Tolstov ham shunga yagqin fikr bildirgan edi. U Ga-
vomard (Buga -odam) hikoyasini Xorazmdagi Jumad gassob
degan joyning kelib chigishi to'grisidagi afsona bilan bog'laydi
va ehtimol o'sha afsonalar Xorazm yerida yuzaga kelgan degan
mulohazani ilgari suradi[3].

K. V. Treverning O'rta Osiyo xalglari gadimgi hayot tarzi
va tafakkuri to'g risidagi kuzatishlarga asoslanib S. P. Tolstov
Gavomardning ma'nosi inson-buqa ekanini aytadi va Gavo-
mard — Qayumars Amudaryo bo'yida yashagan, tanasining

ikkinchi yarmi daryoning narigi girg’og’iga yetgan, deb yozadi.
Shunday qilib, bu tadgigotchining fikricha, Gavomard-Qayu-
mars inson-buqadir va u Xorazmda yashagan.

“Gliyosul-lug'at” muallifi “Qayumars’ so'zining ma'nosi va
yozilishini ko'rsatganda, uning “Gavomard” (“Ho'kiz odam”)
ga to'g'ri kelishini aytadi.

“Qomusul-a’lom” kitobida ham Qayumars afsonasining
turli nusxalari mavjud ekanini, Qayumarsning goho Odam
bilan bog'lanishi ko'rsatilgan.

Qayumarsga oid hikoyalarning xilma-xil va hatto mundarija
jihatidan qarama — qarshi ekanini Alisher Navoiy o'zining
“Tarixi muluki Ajam” kitobida eslatib o'tadi. Navoiy e'tirof qil-
ishicha: “Tarix ulamosi ittifoqi bila birovkim saltanat gildi, Qa-
yumars erdi. Ammo uning nisbati bobida ixtilof ko'pturkim,
mug” deb tur. Odam Alayhissalom uldur va ba'zi Ajamdin deb
turlar Yana dog'l ko'p bor, ammo sihatdan yirog'roq uchun bit-
ilmadi” [4].

So'ngra Navoiy Jaloliy va Banokatiy tarixiga, Imom Mu-
hammad G'azzoliyning “Nasihatul-muluk” asariga asoslanib,
Qayumars nomi bilan bog'langan voqealarni bayon etadi. Chu-
nonchi, u yerda Davomand, Istahr sharlarini bino gilgan Qa-
yumarsdir. U dastlab podshohlik qoidasini yaratdi deb aytiladi.
Navoiy Qayumars so'zining ma'nosini “Hayyinoti”, ya'ni “Ti-
rigiki so'z aytqay”, deb yozadi.

“Tarixi Tabariy” asarining muallifi Abu Ja'far Muhammad
bin Jarir Tabariy Qayumarsni tarixda yuzaga kelgan birinchi
odam deb yozadi. “Tarixi Tabariy” asarida ham podshoh
Qayumars to'grisidagi afsonalarning turli nusxalari bayon
etilgan. Ba'zi guruhning fikricha, u insondir, ammo u tupro-
qdan tashkil topgan. Shu tufayli uni “tuproqshoh” deb ata-
ganlar. Qayumars so'zining ma'nosi go'yo “tirik” emish. Bu
hikoya Ajamda keng tarqalgan. Beruniyning “O’tmish asar-
lardan qolgan yodgorliklar” nomli kitobida Qayumars afsonas-
ining ayrim variantlari keltirilgan va xronologiyasi to'g'risida
qgiziqarli fikrlar aytilgan.

Beruniy Qayumarsning “Girshoh” (“Tog” podshohi”)
hamda “Gilshoh” (“Loyshoh”) degan lagablari bo’lganini
yozadi va “Qayumars’ sozining tarjimasi “tirik”, “so'zlovchi”
ekanligini bildiradi. Beruniy Qayumars alsonasining maz-
munini ham bayon qiladi [7].

Shunday qilib, Qayumars-Gavomard to'grisidagi af-
sonalrning bir-biridan farqli ekanini anigladik. Qayumars
to'g'risidagi afsonalrning ham turli variantlarini ko'zdan ke-
chirdik. Variantlar bir-biridan farq gilmasin ularni birlashtiru-
vchi g'oya yagonadir. Bu ezgulik va yovuzlik o'rtasidagi mut-
tasil kurashda ezgulikning g'alabasiga ishonch g'oyasidir.
Mifologik afsonalarning ba'zilari Xizr nomi bilan bog'lanadi.
Xizr-mifologik obraz sifatida, ba'zan cho’l piri, ba'zan esa
hosildorlik homiysi shaklida namoyon bo’ladi. U sehr-jodu
kuchiga ega bo'lib, alsonalarda o’lim bilmas, zarb o'tmas,
o'tda yonmas qilib ko'rsatiladi. Ana shu xususiyatni quyidagi
afsonada ham kuzatish mumkin: Jahonni fath etgan Iskandar
Xizr va llyos bilan birgalikda sirli suv uchun qudugqa boradi.
Suv topiladi va undan Iskandar ichib ulgurmaydi. Xizr va Ilyos
ichib o'lim bilmas xususiyatga ega bo'ladilar. Shundan beri



98 | ®dunonorus

«Monopoii yuénbliii» « N2 9.5 (113.5) - Maii, 2016

ular dunyoni kezib yurishadi va Xizr quruglikda, Ilyos suvda
yo'lovchilarga yordam berishadi.

Keltirilgan afsonadan ma'lum bo'ladiki, Xizr qad-
imgi ajdodlarimiz tasavvurida yaratuvchi, og'ir vaziyatda
ko'makdosh, yovuzlikning kushandasi sifatida namoyon
bo'ladi. U xalqning yuksak ideallarini, manfaatlarini hi-
moya qiluvchi gahramon tarzida talgin etiladi. Binobarin,
u bordan yo'q bo’lib, yo'qdan bor bo’ladi, goh odam, goh
jonivor, goh buyum shaklida paydo bo'lib kishilarga ko'mak
beradi, yomonlik va qora kuchlarga qarshi chiqib, ezgu-
likning g'alabasini ta'minlaydi.

O'zbek xalq afsonalari sirasida tarixiy voqea va hodisalar
haqgidagi afsonalar katta o'rin egallaydi. “Devqal'a”, “Shirin
qiz”, “Kalta minor”, “Ilon buzgan” kabilar shunday afsonalar-
dandir. Ular insoniyatning Beqiyos kuchi va gozalligini madh
etadi. Bu afsonalar ma‘lum bir tarixiy joylar, gqal‘alar haqida
yaratilgan bo’'lsa ham, ularning sujeti ko'proq hayoliy epizod-
lardan tashkil topadi. Tarixiy joylar, qal'alar bilan aloqador af-
sonalarning ayrimlari esa xalq orasida mashhur bo’lgan af-
sonalar bilan bog'lig holda yaratilgan. Masalan, Qoraqum
sahrosida “Yorbakir”, “Shirvon”, “Shmaxa”, “Xalaf” nomi
bilan mashhur bo’lgan gal'alarming xarobalari mavjud bo'lib,
ular haqidagi afsonalar “Shohsanam va G'arib”, “Devqal'a”
afsonasi esa Sharqda mashhur bo’lgan “Farhod va Shirin” af-
sonasi bilan bog'lanadi.

“Devgal’a” afsonasida mifologik tasavvurlarning izlari
sagqlanganligi uning juda qadim zamonlarda yaratilganini
ko'rsatadi. Biroq u bizga qadar juda ko'p o'zgarishlar bilan
yetib kelgan. Shuning uchun ham Devqal‘aning qurilish sa-
babi sof sevgi-muhabbat, yaxshilik va yomonlik haqidagi tus-
hunchalar bilan bog'lanib, vafodorlikni tarannum etish af-
sonaning yetakchi g'oyaviy asosini tashkil etadi. Ko'ramizki,
afsonani tashkil etgan vogea va hodisalar tizmasi hagiqatdan
darak berishga qaratilgan. Har bir hodisa hamda bosh gah-
ramon talginida epic ruh hukmron. Bunda fantastic uydirma
sujet asosini tashkil etib, vogealar tizmasini o'zaro bog'lash,
xarakterlantirish, ayni chog'da badiiy bezak vazifasini bajaradi,
asar yechimida esa hal giluvchi rol'o’'ynab, ta'sirchanlikni oshi-
radi. Xalq Farhod siymosida yaxshilik, mislsiz kuch-quvvat va
jjodiy mehnatning umumlashma obrazini yaratgan. Jodugar
esa ibtidoiy yalmog'izning hayotiy variant, ayni paytda yovuz
kuchning hayoliy opbrazidir.

“Shirin qgiz” afsonasi kosmogonik mif bilan bog'liq bo'lib,
xalq orasida keng yoyilgan. Bu afsonada Shirin go'zallik tim-
soli sifatida talqin etilgan bo'lib, iffatli ayollarga xos axloq na-
munasi 0z ifodasini topgan. Biroq ana shu ma'naviy gozallik
ibtidoiy dunyoqarash, mif yo'sinida berilgan. U oy haqidagi
sodda tushunchani hikoya giladi.

Ayrim afsonalar osmon jismlarining, sayyoralarning shakli
shamoyili, holatlarini izohlashga qaratilgan. “Oyda nima
uchun dog” bor?” afsonasi buning misoli bo'la oladi.

Ko'rinib turibdiki, afsona sujeti va qahramonlar talginida
ertaklarga xos xususiyat mavjud bo'lib, fantastik uydirmalar
voqealar tizmasini harakatlantiradi, konflikt yechimida hal il-
uvchirol” o'ynab, mardlik va go'zallik, kamtarlik va nazokatni
tasdiglaydi. Afsonadan chigarilgan xulosa aniq dalil misolida
tasdiglanadi, “Nima uchun oyda dog” bor?”, “Nima uchun u
osmonda?” degan ibtidoiy savollarga javob beradi.

Islom dini bilan bogliq bo’lgan afsonalar ham ana shu gu-
ruhga mansub. Bu xil afsonalar diniy, g'ayri tabiiy vogea-hodis-
alar haqida hikoya giladi. Shuning uchun ham ularda diniy tus-
hunchalarni targ'ib qilish xususiyati va pand-nasihat asosiy
orinni egallaydi. “Hazrat Ali”,”Qo’rqut ota”,”Yusuf gissasi”
kabilar shunday afsonalardandir.

“Baroqtom”, “Shohsanam va G'arib”, “Hazarasp”, “Is-
kandar va Afrosiyob” kabi afsonalar esa tarixiy joy va tar-
ixiy shahslar nomi bilan bog'langan. Ularda voqelik fantastik
yonalishda hikoya qilinadi. Bu xildagi afsonalar ko'proq
muayyan hodisa, gabila yoki elat, geografik joy-qal'a, magbara,
go'rg'on, saroy, minora, daryo, dengiz, shaharlar bilan bog'liq
bo'lib, ularning yuzaga kelishi va vayron bo'lish sabablari, u
yoki bu nomning paydo bo'lishi tarixidan xabar beradi. Shu ji-
hatdan “Hazarasp” afsonasi xarakterlidir.

Aytishlaricha, ming uchar otni tutib olish uchun ularning
doim kelib suvichadigan bulog’iga behush giladigan dori solib
go'yadilar. Shu hiyla bilan uchib kelgan otlarni tutadilar, qa-
notlarini girqadilar va ularni insonga xizmat qilishga majbur
etadilar. Shu-shu o'sha joyning nomini Hazarasp (Ming ot)
deb yuritganlar.

Yuqorida keltirilgan afsonalardagi vogealarni tasdiglovchi
ishonchli asos yo'q, ular uydirmadan iborat. Shuning uchun
ham toponomik xarakterdagi afsonalarga doim ishonib
bo’lmaydi. Ular fagat muayyan joyning u yoki bu belgisi, de-
talinigina aniglash mumkin. Shunga qaramasdan “Baroqtom”
va “Hazarasp” afsonalari xalqning osoyishtaligi, erkin va ozod
hayot haqidagi orzularni ifoda etgan. Afsonalardagi tarixiylikni
to'g'ri tushunish lozim. Chunki ularda hatto haqiqatga zid
bo’lgan axborot ham berilishi mumkin. Bu narsa afsonalarning
gadimgi inson dunyogqarashi, sodda, ibtidoiy tushuncha va bi-
limining xulosasi sifatida maydonga kelgan. Binobarin, ularda
real voqealar bilan bog'liq bo’lgan haqgiqat elementlarigina
saqlangan.

Xullas afsona ma'lumot vazifa o'tovchi epik janr bo'lib, u
xalgning kelib chiqishi, u yoki bu joy nomining paydo bo'lishi,
shunigdek, jamiyat va tabiatdagi vogea-hodisalarni o rganishda
nodir manba sifatida katta ilmiy ahamiyat kasb etadi.
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