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number of challenges when compared to adult entrepreneurs, in terms of launching and
running a new venture:

less access to capital, whether it be personal savings, investments from family and
friends, or access to loans from financial institutes;

less experience and a narrower range of experiences;
lack of access to work space;
less extensive network of contacts;

reliance on simple tools or no equipment at all.

These extra challenges faced by youth entrepreneurs should form the basis and
design of youth entrepreneurship and talent development programs.

Today it can be stated that in Uzbekistan the new generation has been formed. The
state youth policy serves as a moving force in integrating efforts of the various youth
governmental and non-governmental organizations, in creating legal, economic and
organizational conditions and guarantees for self-actualization of the young man as a
whole person and in developing youth associations and movements. And in this regard,
the active youth policy of Uzbekistan is aimed to create the foundation on the basis of
which the builders of the country's future should solve problems on its further
modernization and construction of a modern democratic society.
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AJTTEBPA YKNTNWAOA NH®OPMALUMOH TEXHONOI MANAPAAH
OONOANAHWLL.
.- Ham[JY katTta yK,uTyBUUCK

Annotatsiya: Maqolada oliy algebra elementlarini o'rganishda Maple dasturidan
foydalanishning metodik tomonlari muhokama gilinadi. Tegishli misollar keltiriladi.

Kalit so'zlar: Maple dasturi, podstanovkalar gruppasi, Silov gism gruppasi, echiluvchan
gruppa, kommutant, hosilaviy gator.

(MCMNOMNb30OBAHUE NH®OPMALIMOHHBLIX TEXHOJTOM M MNP
MPEMOOABAHUW AJTEBPHI)
Mcnomos PaBwaH TypryHannesuny

AHHOTaumMA : B cTaTbe 06Cy>KAalnTCca MeTOANYECKNE CTOPOHbI UCMONb30BaHUA
nporpammbl Maple npu npu M3yyeHUn 3neMeHTOB BbICLUE anrebpbl. MpuBoAATCA
COOTBETCTBYHLME NPUMEPBI.

Kntouesble cnosa: nporpamma Maple, rpynna noacTaHoBOK, Cunosckas noAarpynna,
paspeLlimmas rpynna, KOMMYyTaHT, NPOM3BOLHON PsA.
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(THE USE OF INFORMATION TECHNOLOGY IN THE TEACHING OF ALGEBRA)
Islomov R

Abstract: The article discusses the methodological aspects of using the Maple program in
the study ofelements of higher algebra. Corresponding examples are presented.

Key words: programs Maple, permutation group, Silow subgroup, solvable group,
kommutant, derived series.

Mabnymkn anrebpa MaTemMaTtuK aHfap uyMfa Y3UHWUHT aH4yarvHa HK,0pu
fapaxagarn abcrtpakumacu 6unaH axpanub Typagu. Xo3uPru KyHga KOMMblTep
TexHonornsnapgaH oinganaHMw MaTeMaTuK (aHnapHW  yKWUTMWAa Ba  YKYBYM
TOMOHMAaH MaTteMaTuK O6uaMMAaapHW ypraHuanwumga Tobopa KeHr ax;aMusaT Kacb
aTMOKAa. byHpaaH anrebpa ¢aHu X;av UCTUCHO 3Mac.

YKyB >XapaéHuga KOMMbOTEp TexHonoruvanapgaH onganaHuwra yYK,UTUWHUHT
aHbaHaBWUii MeTOoANapMHM WHKOP K,MayBYM BOcUTa cudaTmpa smac, 6ankum MaHa Wy
aHbaHaBMin MeToANap OunaH yilryHnawraH xgnga y~mMtuw Ba y~yB MaTepuanuHu
YypraHuWHN eHrmnnawTmpyByuum, 6y 6opagarm UMKOHUATAAPHW KeHrauTupyB4yM BOCUTA
cuhaTnaa K,apaw Mak,cagra MmyBoguk, bynaaun.

KomnbtoTep TexHonormsnapgaH onganaHull ykyBuMfja MaTeMaTUK (ukpnal
mMajaHuATK, Tabpudnaw Ba TacAukpaw, amanfja MaBXyfg OynraH matemaTtuk ucboT
ycynnapugaH camapanu QoiganaHuw, ONguMHAaH Mabaym OynraH anroputmiapiaH
3pKUH (olfganaHa OuNMW Ba Y3 YypHUAA Kynnain onuw, ynap épgamupa SHru
anropuTMIapHu fapaTul Masaka Ba KYHUKManapuHu WwaknnaHTupaaun.

PUKPUMUIHUHT  fanunu  cudaTtuga Maple pgactypuga, bepunraH 4eknu
rpynnaHuHr CuioB b;ucM rpynnanapuHu x;ucobnawl macasacuHu Ta™nua K,unamms.

>with(group) .

>permgroup{4, {[ [1, 2]] [[1 2,3, 4H]})
>elements(permgroup(4, {[ [1, 2]] [ 1,2, 3, 4]]}))

P2l o s il ) s
4] [[2.4,3]], (11,2, 3,47],[[1243]), [[13,2.4]], [[L3.4
2], [[1,4,2,3]], [[1,4,3,2]], [[1.2], [3.4]], [[1,3], [2.4]],

[(1.4], [23]1}

stontemaronts (L2l sl )

>permgroup{4, {[[3,4]], [ 1,3,2,4
>elements(permgroup(4, {[ [3, 4]], 1,3, 2, 4]]}))
UP[[v2]] [[3,4]] [[13,2.4]] [[1.4,2,3]] [[1.2], [34]), [[2
3} [2.4]], [[14] [2:3]l}

>Sylow{permgroup{4, {[[1, 2]], [[1, 2, 3, 4]]}),3)
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>permgroup(4, {[[ 1 3pe4f]”]1?)m”p(4’ tllaz <[l
>elements(permgroup(4, {[ [ 1, 3,4]]}))

{01, [[13,4]) [[24,3]]
zslirr:]negnrtoslzggim{g[ritpz{Hé ’[1122:i],4[[5]1]}}3 4, 5]]}))

[][ 13{ [#41 [15]]HB[23 [‘12] 2
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>Sylow(permgroup{ (5, {[ :1, 2]-,_ :l, 2,3, 4, 5})), 2)
permgroup{5, || 2, 5]], [[ ,5_,_3,2]]})
>Sy|ow(permgroup(( {[ 11, 2], [_1, 2,3,4,5 }))’ 3)
penngroupl 5, {[ [2, 5, 3]]})
>sylow{permgroup{ (5, {[[ 1, 2]], { 1,2,3,4,5] ]])&, 5)
permgroupi 5, [1 4,2, 3, 5

By muconummnsga Maple gactypu épgammnpa 4-gapaxanum Sa4 Ba 5-gapaxann  S$
rpynnanapHuHr 6apya CwuioB KMWUCM  rpynnanapu OCOHAMK 6GunaH  TaBcudgnad

bepunmokaa.

(23N

Acnatné yrtammus, MacanaH yd a3neMeHT Oyiunya NOACTAHOBKAHUHT

[312)

umknuk ésysgaru (1, 3, 2) waknu Maple gactypuga [1, 3, 2] kabu é3mnaaun.

Cpynnanap Hasapuscupa KWcM rpynnanap 6unaH 6ornavk, siHa 6up TylyHya -
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rpynnanapHuHr eUNNYBYAHNUTN macanacuaup. Mpynnanappa e4YnnyBYaHINK
TYWYHYACUHUHT ax;aMmuATAnAnNIn 6up ToMoHAaH 6y Tyl yHYaHUHT anya Ha3apusCUHUHT
aCOCMHW Tal KU 3TULWWKN 6ynca, UKKUHYM TOMOHAAH YHUHT Jln Ba JleibHUL, anrebpanapu
YUYH YMYMAAW TUPUANLWNLNP.

Tabpudra Kypa rpynnaHuWHr evyunyBYaHIUIM Macanacu YHUHT KOMMYTaHTW
opkannm wudoganaHagn. [x,y] =xyx ly 1 anemeHT 6epunraH G rpynnaHUHr X,y
ANEMEHTNAPUHUHT  KOMMyTaTopu Aeunagn. G TpynnaHUHT  KOMMYTaHTU  (EKu
X;ocunaBuii  “mcm rpynnacu) Ae6, YHUMHr 6Gapya MaHa LWYyHAan KoMMYyTaTopnapu
TOMOHMAaH 6apno aTuaraH K,ucMm rpynnacura antunagu. G rpynnaHUHT KOMMYTaHTW

G, G(@), [G,G] kabum o6enrmnaHagn. LyHpan kunmb, G'=8x¥ " "x%Y e G}. Y3

HaBbatnga G' rpynnaHWHI KOMMYTaHTU X;akuga ranupuil mMyMKuH, 6u3s yHn G~ Kabwu
benrmnainMmmni Ba X;0ka3o. by epga x;ocun b6ynaguraH 6apya G A KOMMYyTaHTNap Yu4yH
GV OG ypuHangup, abHn xap 6up G ~ KOMMYTaHT G rpynnaHUHT HOPManb K,MCM

rpynnacuanp [1]. Hatuxaga 6u3 HopManb Kuem rpynnanapHuHr G ~ / abenb
(hakTOp rpynnanm

G>GMD>G(12)>..> G{k) > G{k+X) > ...
K,atopura ara bynamms. Arap maHa Wy Karop OGUpAnK Kuem rpynnaga ysuiaca, AbHU

eUMNYBUYAHIUK 6OCKMUMN fe6 aTanyBun K,alcuamp Hatypan T y4uyH G m” = {e} TEHIrnukK

ypuHAu bynca, 6u3 G rpynnaHu e4ynnyByaH rpynna ge6 antamms. MacanaH, UXTUEPWIA
KOMMYTaTMB rpynna e4ynnyByYaHAMp, YyHKK, arap G KommyTaTuB rpynna 6ysnca, y x;onga

OupnHum kagampgaé”™ G~ = {e} TeHrnMkKka ara 6ynamms.

Maple pacTypuga euymnyBYAHAUKHUHT KpuTepuiinapu épgamupa rpynnaHuHr
eynnyBYaHNNTN MacanacuHu 6ab3y rpynnanap, macanaH CUMMMETPUK rpynnanap YydyH
X;an KNINLW MYMKUH.

K,yinga wy macana 6unaH wyrynnaHamums.

By macanaHn Maple gacTypuga group nakeTta épgamuga xan K,uanw MyMKUH.

K,yiimgarn catpnap 3-gapaxanu CUMMETPUK TrpynnaHWHT eyvynnlyBYaH rpynna
OYNULWNHK KypcaTaan.
>with [group) :
3-fapaxanm CUMMeTPUK rpynnaHu KNpUTamus,
>83 meermgrouplx {[11 2, 3]], [[1 2]]}) °
YHUHT 6apya 3N1eMeHTNapUHUHT pylxaTuHW onamui. by K,agampaH Mak,cag ONAUHIU
KOMaHAaHUHT Tyrpu 6axapmnnaétraHIMrmHn TeKWwupuneé onuw gnp.

>elements [S3)
{1, [ 2], [[a 8]}, [[23]]; [Ta 2 3]], [[2
3,2|[}

3-gapaxanu CUMMETPUK rpynnaHUHIT KOMMYTaHTAap acocuaa Ty3uaraH x;0cunaBuii
K,aTOPUHN 0N1aMIN3
>DerivedS[S3)
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[permgroup(3, {[[L 2]], [[1 2,3]]}),
permgroupi3, {[ ], [[1 3,2]1}),
permgroup{3, {[]1})]

ONVHraH HaTuxa 3-gapaxanu CUMMETPUK TPYNMNaHWHT e4yunyBYaH rpynna
3KaHNUTUHK KypcaTMoada. Heraku, 6y HaTvkara acocaH KOMMyTaHTnapAaH Ty3unaraH

£3> A3> {},
X;ocunaBuii ~atopra ara 6ynmokgamu3, 6y epga As -Ss rpynnaHuHr (1,3,2) UMKA

épaammnaa 6apno aTuaraH nwopa aIMalMHyBYM K,MCM rpynnacu.
Xyoanm wy Kabu 4-papaxanun CUMMETPUK TPYNMNAHWHT  eyunyByaH rpynna
IKAHNTUHN KYPUWLNMNI3 MYMKUH.
>with(group) :
4-papaxanu CUMMETPUK TpynnaHn KNnputamus.
>S4 m=permgroup(4, {[[1 2]], [[1 2,3,4]]}) :
YHUHT 6apya 3fieMeHTNapUHUHT pYRXaTUHU 0NnamMus.
>elements {S4)

{01, 00% 211, [T 811, 1L 411, [[2, 311.[12,
411, [[38, 411, [1% 2,311, [11 2, 4]], [11 3,
2]], [11,3,411 [[1,4,2]], [[L 4,311 [12, 3,
411, 12, 4,311, [[1 2, 3,4]], [[1 2,4, 3]],
[[13,2,4]], [[13,4,2]], [[14,2,3]],

[[1 4,3, 2]], [[1 2], [3,4]], [[1 3], [2,4]].
[[14] [2,3]]}

4-papaxann CUMMeTPUK TpynnaHWHI KOMMYTaHT/Aap acocufa Ty3uaraH X;0cunaBuii
NaTOPUHWN 0naMu3

>DerivedS[S4)

[permgroup{4, {[ [1, 2]]. [[1 2,3, 4]1}),
permgroup{4, {[ 1, [[1 3, 2]], [[2, 4, 3]1}),
permgroup{4, {[ 1, [[1 3], [2,4]], [[1 4]
[2, 3]11}).permgroup(4, {[1})]

OnuHraH HaTwKara acocaH 4-pgapaxanu CUMMETPUK rpynna eynnyBYaH

rpynnagup. Heraku, HaTuxa KOMMYyTaHTAapAaH Ty3uaraH
S > As > VZC?{G},

N;0CUNaBUiA KaTOPHUHT MaBXyA/UTMHWU KypcaTMokaa, 6y epgaa As ~&i TrpynnaHuHT
(1,3,2), (2,4,3) umknnap épfammnga 6apno aTuAraH nwopa aaMallMHyBYM bOMCM rpynnacu,
V2 aca Af rpynnavuur (1,3), (24), (1,4) uuknnap éppammupa 6apno aTUnraH uuopa
anMallNHYBYM KMCM rpynnacugup.

MaHa Wy xapaéHnapHu 5-gapaxann Ss CUMMETPUK rpynmna yyyH 6axapamus.
>with {group) :
5-papaxanu CMMMeTPUK rpynnaHn Knputamms.
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>S5 me=permgroup{5, {[[1.2, 3,4,5]], [[1,
211}1):

>elements(S5)
5-gapaxann  CMMMeTPUK TpynnaHWUHI KOMMYTaHTNap acocuga Ty3wuaraH X;0CunaBuii
K,aTOPUHN 0N1aMU3.
>DerivedS(S5)
[permgroup{5, {[[1,2]], [[1.2, 3,4.,5]]1}),
permgroup(5, {[ 1. [[1.3.2]], [[2.4.3]],

[[3.5.,4]]1})]

OnuHraH Hatuxara acocaH 5-gapaxanm CUMMETPUK rpynna eynsiyByaH rpynmna amac.
Heraku, HaTuxa KOMMyTaHTnapAaH Ty3uraH
S5> A5

X,ocunaeuii K,atop {e} KMcm rpynnara etné 6opmacnuruHn Kypcatmoaga, 6y epga A$ -
S$ rpynnaHuHr (1,3,2), (2,4,3), (3,54) uuknnap épgamuga 6apno aTuaraH uwopa
anMallNHYBYM K,UCM rpynnacu.

By epaa TywyHapnuku, Ss rpynnaHuHT y3um ednmnyByaH Gynmacafa YHUHT 6ab3u
K,MCM rpynnanapu edymnysyaH 6ynmwn myMkuH. by Manya Hasapusacura acocaH gapaxacu
5 Ba yHAaH lOKopu OynraH anrebpamk TeHrnamanapHu eynw ydyyH ymMymuidi ~onga
anropuTM MmaBXyp Oynmacafa, Mablym 6uMp WYyHAaW TeHrnamanapHu pagukannapga
eunLl MYMKWUHAUTUTA acoc 6ynnoé puamar Kunaau.

K,yingarn rpynnara HucbataH eyuayBYAHAMKHM TeKWWpUW MaHa LWyHAai
Xynocara Kenuw ydyH acoc 6ynagu.

S$ rpynnaHuHr 10-taptnbnu, (1,2,3,4,5), (2,5), (3,4) umknnap ToMmoHugaH 6apno
aTunraH H KMCM rpynnacnuHu e4mnyBYaH/INKKa TEKLWNPAMU3.
>with (group) :
H KWucM rpynnaHn KNputamums:
>H m=permgroup(5, {[[1, 2, 3, 4, 5], [[2, 5], [3.

411})
H :=permgroup{5, {[[1,2,3, 4,5]], [[2,5], [3,

4111

YHUHT 6apya 3N1eMeHTNaPUHUHT PYNXaTUHN 0NlaMU3.
>elements (H)

{[1.[f1.2, 3,4,5]1.[[1.3, 5, 2,4]].[[1.4, 2,
5,311, [[1.5, 4, 3,2]], [[1.2], [3,5]], [I1,
3], [4.5]], [[1.4], [2,3]], [[1.5], [2.4]],
[[2.5], [3.4]]}

MpynnaHMHr KOMMYTaHTNap acocuga Ty3uaraH X;0cunaBuii KaTOPUHN 0Namus.
>DerivedS(H)
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[permgroup{5, {[[1.2, 3, 4,5]], [[2.5], [3,
411}).permgroup(5, {[ ], [[1.3, 5, 2,4]]}),
permgroup(s, {[1})]

OnuHraH HaTmXara acocaH K,apanaétraH H K,UCM rpynna e4nnyByaH rpynnagup.
Xyaam wy kKaéwu rpynnaHuHr 5-taptunénu, (1/3,5/2,4) umkn TomoHugaH 6apno

TUATaH UUKIUK KMUCM KWUCM FPYNMacUHWUHI Xam eyuayBYaH OYNUWIWHWM KYPULIKUMK3
MYMKWH. Bn3s 6y K,ucm rpynnaHu kyimga H 1 6unaH 6enrmnaguk.

>HI := permgroup(5, {[[1 3,5 2, 4]11})
H1 :=permgroup(5, {[[1, 3, 5, 2, 4]]})
>grouporder(HI)

>elements [HI)
{[1»[[ »2, 3,4,5]], [[1, 3,5, 2,411, [[1.4, 2,
5,311, [[1,5, 4, 3,2]]}

>DerivedS{HI)
[permgroup(5, {[[1, 3, 5, 2, 4]1]1}),
permgroup(5, {[1})]

OKk,opuga Kypub yTuaraH mMuconnapmmmui, abcTpakT anrebpaumk TyllyHYanapra
ong macananapga n;ucobnawl xapaktepuparv vwnapHu AacTtypuii BocuTanap épgammupja
baxapuw MMKOHWHK Gepaaun. LUy 6unaH 6up b*atopga 6y epga MaHa LWy TywyH4YanapHu
ypraHuw Ba YypraTUWHWHT MeTOAMK TOMOHMAapu to3ara uukgan. Tabpudgnap Ba
Teopemanap TuU3MMAapura Xwaauin €HAOWYB Macanacu amanuii xux;atgaH [onsapb
9KAHIUTU KypUHaAW. FHa LWYHUHI4eK, X;ucobnawl xapaéHnapuga saHa SHrM MyammMosnu
caBonnap nanWgo 6ynagu. byHra wmucon cudatmfa TacBuprawl  Hasapuara  oug
CaBO/ITAPHUHT t03ara YNKULIMHKN KypcaTull MYMKUH

donganaHnnraH agabmétnap:
1. KocTpukuH A.W. BeegeHune B anrebpy, M., «Hayka», 1977 T.
2. Casmxko O.A. MaTtematuka Ha KomnbtoTepe: Maple s.- M.: COJTOH-IMpecc, 2003. 176

3. OtaxaHoB H.A., Pacynos X.C.. Alipum 3amMOHaBWin axBOpPOT TEXHONOTUANAPUHUHT
negarorvk ax;ammaTi xak,uga. ®usmka, matematvka Ba MHpopmatuka. 2011 . TOLWKEHT.,
6-COH, 74-77 ©.

4. Pacynos X, Wcnomos P., AnnxaHoB O. "Yusuk,nn anrebpa MacananapuMHu eduwja
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2018 1. 1-1-coH. 33-37 6.
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