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Section. Optimal Processes and Differential Games 11

Optimal Processes and Differential Games
OnTuMasibHble npoueccsl U AudPpepeHnyaaibHbIe
UTPbI

MATRITSALAR ALGEBRASIDA 2-LOKAL SIMMETRIK IKKI
TOMONLAMA KO’PAYTIRISHLARNING TAVSIFI HAQIDA
Arzikulov F., Dehgonov J., Solijanova K. ADU.

Berilgan magola 2-lokal simmetrik ikki tomonlama ko’paytirish tushunchasini
o’rganishga bag’ishlangan. Biz maqolamizda 2-lokal simmetrik ikki tomonlama
ko’paytirishni quyidagicha Kiritdik: Agar ixtiyoriyx, yeM,({) uchun, shunday
aeM,(0) simmetrik matritsa mavjud bo’lib, ¢(x) = axa,p(y) = aya tengliklar
bajarilsa, ¢ 2-lokal simmetrik ikki tomonlama ko’paytirish deyiladi.

1997 yilda P.Semrl [1] 2-lokal differensiallash tushunchasini kiritgan va cheksiz
o’lchovli H separabel Gilbert fazosi ustida aniglangan barcha chegaralangan chizigli
operatorlarning B(H) algebrasida har ganday 2-lokal differensiallash differensiallash
bo’lishini ko’rsatgan. Keyinrog [2] magolada chekli o’lchovli H Gilbert fazosida
aniglangan B(H) algebra uchun ham shunday natija olingan. [3] Magolada esa
chekli o’Ichovli butunlik halgalari ustida aniglangan matritsalar xalgasida har ganday
2-lokal differensiallash differensiallsh bo’lishi ko’rsatilgan. [4] Maqolada mualliflar
yangi isbotlash usulini ishlab chiqgib, Gilbert fazolari uchun yugorida aytib o’tilgan
[1] va [2] maqgolalarning natijalarini umumlashtirishgan. Ya’ni, ular ihtiyoriy olingan
(separabellik talab etilmaydi) H Gilbert fazosi ustida aniglangan barcha chizigli
operatorlar B(H) algebrasida 2-lokal differensiallashlarni o’rganishgan va B(H)
ustidagi har ganday 2-lokal differensiallash differensiallash bo’lishini isbotlashgan.
[5, 6] Maqgolalarda mualliflar oldingi natijalarni kengaytirishgan va ixtiyoriy fon
Neyman algebralari uchun teoremaning isbotini berishgan.

Mazkur magolada M, (C) assotsiativ algebradagi ihtiyoriy 2-lokal simmetrik
ikki tomonlama ko’paytirish chizigli operator bo’lishi, ya’ni ihtiyoriy xe M, () uchun
shunday aeM, (0) topiladiki, ¢ (x) = axa tenglik o’rinli bo’lishi isbotlangan.

Ta’rif. Agar ihtiyoriy x, yeM, () uchun, shunday aeM, () simmetrik matritsa
mavjud b’lib, ¢(x) = axa, ¢(y) = aya tengliklar bajarilsa, ¢ 2-lokal simmetrik
ikki tomonlama ko’paytirish deyiladi.

Teorema. M, (C) assotsiativ algebradagi ihtiyoriy 2-lokal simmetrik ikKi
tomonlama ko’paytirish chizigli operator va simmetrik ikki tomonlama ko’paytirish
bo’ladi.
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XALQA VA ALGEBRALARDA 2-LOKAL KO’PAYTIRISHLAR TAVSIFI
HAQIDA
Arzikulov F., Umrzagov N., Nuriddinov O., Zaynabiddinov I., Samsagov O.
ADU.

Berilgan magola assotsiativ va Jordan matritsalar xalqgasi ustida 2-lokal
differensiallashlarning o’hshashlarini o’rganishga bag’ishlangan.1997 yilda P.Semrl
2-lokal differensiallash tushunchasini kiritgan va cheksiz o’lchovli H separabel
Gilbert fazosi ustida aniglangan barcha chegaralangan chizigli operatorlarning B(H)
algebrasida har ganday 2-lokal differensiallash differensiallash bo’lishini ko’rsatgan.
Keyinroq chekli o’Ichovli H Gilbert fazosida aniglangan B(H) algebra uchun ham
shunday natija olingan. [6] Magolada esa chekli o’Ichovli butunlik halgalari ustida
aniglangan matritsalar xalgasida har ganday 2-lokal differensiallash differensiallsh
bo’lishi ko’rsatilgan. [3] Maqgolada mualliflar yangi isbotlash usulini ishlab chiqib,
Gilbert fazolari uchun yuqgorida aytib o’tilgan natijalarni umumlashtirishgan. Ya’ni,
ular ihtiyoriy olingan (separabellik talab etilmaydi) H Gilbert fazosi ustida
aniglangan barcha chizigli operatorlar B(H) algebrasida 2-lokal differensiallashlarni
o’rganishgan va B(H) ustidagi har ganday 2-lokal differensiallash differensiallash
bo’lishini  isbotlashgan. [2,4] maqgolalarda mualliflar  oldingi  natijalarni
kengaytirishgan va ixtiyoriy fon Neyman algebralari uchun teoremaning isbotini
berishgan.

Berilgan magolada ihtiyoriy xalgani o0’zini-o’ziga akslantiruvchi 2-lokal
chapdan ko’paytirish tushunchasi Kiritilgan va o’rganilgan. Mazkur maqolada bir
gator R xalgalarda aniglangan har ganday ¢ 2-lokal chapdan ko’paytirish chapdan
ko’paytirish bo’lishi, ya’ni shunday a € % element mavjud bo’lib, ihtiyoriy x € %
element uchun @ (x) = ax tenglik o’rinli bo’lishi isbotlangan.
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Bundan tashqari, berilgan magolada ihtiyoriy Yordan xalgasini 0’zini-0’ziga
akslantiruvchi 2-lokal Yordan ko’paytirish tushunchasi kiritilgan va o’rganilgan.
Berilgan maqgolada bir gator % Yordan xalgalarida aniglangan har ganday ¢ 2-lokal
Yordan ko’paytirishi Yordan ko’paytirishi bo’lishi, ya’ni shunday a €] element
mavjud bo’lib, ihtiyoriy x € J element uchun ¢(x) = ax tenglik o’rinli bo’lishi
isbotlangan.

Ta’rif. Aytaylik .7— assotsiativ xalga bo’Isin. Akslantirish ¢: .7— .7 har ganday
x,y €% uchun shunday a € .7 topilib ¢@(x) =ax va ¢@(y) =ay shartlarni
ganoatlantirsa, u holda ¢ 2—lokal chapdan ko’paytirish deyiladi.

1-Teorema. Aytaylik 7 birlik elementli xalga va ¢: .7— 7 2-lokal chapdan
ko’paytirish bo’lsin. U holda shunday a € .7 topiladiki ¢(x) = axVx € R tenglik
o’rinli bo’ladi.

Agar R xalga sifatida haqgiqiy yoki kompleks sonlar maydoni ustida aniglangan
[, Gilbert fazosidagi kompakt operatorlar K(I,) algebrasini olamiz.

2-Teorema. ¢: K(l,) — K(l,) akslantirish 2-lokal chapdan ko’paytirish bo’lsin.
U holda shunday M € K(l,) topiladiki ixtiyoriy X € K(l,) element uchun ¢(X) =
MX tenglik o’rinli bo’ladi.

Yugorida kiritilgan 1, Gilbert fazosida aniglangan barcha kompakt operatorlar
K(l,) algebrasini olamiz. Aytaylik c,(K(l,))—-bu komponentlari K(l,) algebradan
olingan nolga yaginlashuvchi barcha ketma-ketliklar Banax fazosi bo’lsin. ¢, (K(l,))
uchun ko’paytirish amali aynan c, (Mn (R))C*-algebrasidagidek kiritiladi va
¢, (K(l,)) Banax fazosi ushbu ko’paytirishga nisbatan C*-algebra bo’ladi. Bu yerda
norma (1) tenglikka o’xshash aniglanadi.

Yugoridagidek c,(K(l,)) halga bo’lgani uchun ushbu algebra ustida 2-lokal
chapdan ko’paytirishni olishimiz mumkin. Quyidagi teorema o’rinli.

3-Teorema. c,(K(l;))C*-algebrada  ¢:c,(K(1y)) = c,(K(1;)) 2-lokal
chapdan ko’paytirish berilgan. U holda shunday (4,,) € c,(K(l,)) element topiladiki
¢ quyidagicha aniglanadi: ¢((X,)) = (4,)(X,), (X») € ¢, (K1)

2-lokal Yordan ko’paytirishlari. Ta’rif. Aytaylik / — Yordan xalgasi bo’lsin.
Akslantirish ¢: ] = J har ganday x,y € J uchun shunday a € J topilib ¢(x) = ax
va @(y) = ay shartlarni ganoatlantirsa, u holda ¢ 2-lokal Yordan ko’paytirishi
deyiladi.

4-Teorema. Aytaylik J-Dbirlik elementli Yordan xalqgasi va ¢:] — J— 2-lokal
Yordan ko’paytirishi bo’lsin. U holda shunday a € J topiladiki ¢(x) = ax, Vx € ]
tenglik o’rinli bo’ladi.
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Agar J Yordan xalqasi sifatida haqgiqgiy yoki kompleks sonlar maydoni ustida
aniglangan [, Gilbert fazosidagi kompakt 0°z-0’ziga qoshma operatorlar K(l,)s,
algebrasini olamiz.

5-Teorema. ¢: K(l,),, = K(l,),, akslantirish 2-lokal Yordan ko’paytirishi
bo’lsin. U holda shunday A € K(l,),, topiladiki ixtiyoriy X € K(l,),, element
uchun @(X) = %(AX + XA) tenglik o’rinli bo’ladi.

Yugoridagidek c,(K(l;)s,)Yordan halgasi bo’lgani uchun ushbu Yordan
algebrasi ustida 2-lokal Yordan ko’paytirishini olishimiz mumkin. Quyidagi teorema
o’rinli.

6-Teorema. c,(K(l,),,) Yordan algebrasida ¢:c,(K(l,),) = ¢, (K(l5)sq) 2-
lokal Yordan ko’paytirishi berilgan. U holda shunday (4,) € ¢, (K(l;)s,) element
topiladiki ¢ quyidagicha aniglanadi:

(X)) == [(A) X)) + XD AD] (X)) € ¢ (Ky)s0)-
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BUTUNLIK XALQASIDA ANIQLANGAN MATRITSALAR
XALQASIDAGI LOKAL KO’PAYTIRISHLAR
Arzikulov F.N., Umrzagov N.M., (ADU), Karimqulov S., Axmedova Z.

(AVXTXQTMOHM)

Glison-Koxon-Zelazko teoremasi [1], [2] Banax algebralari nazariyasining
muhim natijalaridan biri bo’lib, quyidagi ko’rinishga ega: birlik elementli Akompleks
Banax algebrasining har bir a € A elementi uchun F(a) element a ning o(a)
spektriga tegishli bo’lishini ganoatlantiruvchi A Banax algebrasidagi har bir F birlik
(F(1) = 1) chizigli funksional multiplikativdir. Zamonaviy terminologiyada bu
tasdiq quyidagiga ekvivalent: har bir birlik elementli Akompleks Banax algebrasini ¢
kompleks sonlar maydoniga akslantiruvchi birlik chizigli lokal gomomorfizm
multiplikativdir. Bu yerda A Banax algebrasini B Banax algebrasiga akslantiruvchi T
chizigli akslantirish lokal gomomorfizm bo’ladi deymiz, agarda har bir a € A
element uchun T(a) = @, (a) shartni ganoatlantiruvchi a elementga bog’lig bo’lgan
®,:A - B gomomorfizm topilsa. Lokal differensiallashlar ham shunga o’xshash
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aniglanadi. Kodison [3] va Larson, Shurier [4] mos ravishda Banax algebralarida
lokal differensiallashlar va lokal avtomorfizmlar nazariyasida dastlabki natijalarni
olishgan.

Jonson [5] C*-algebrani Banax A-bimodulga akslantiruvchi har bir lokal
differensiallash diffrensiallashdan iborat bo’lishini ko’rsatib, lokal differesiallashlarni
o’rganishda kulminatsion natijani oldi. Lokal differensiallash tushunchasi R.
Kodisonning [3] magolasida birinchi marta kiritilgan va o’rganilgan. [3] Magolada
Kodison fon Neyman algebrasini uning go’shma Banax bimoduliga akslantiruvchi
har ganday uzluksiz lokal differensiallash differensiallash bo’lishini isbotladi. Ushbu
natijalar asosida bir gator mualliflar operator algebralaridagi lokal differensiallashlar
bo’yicha ilmiy ishlar olib bordilar. Masalan, [6] maqolaga va undagi adabiyotlar
ro’yxatiga garang.

Mazkur magolada ixtiyoriy maydonda aniglangan matritsalar algebrasini
0’ziga akslantiruvchi additiv lokal ko’paytirish tushunchasi kiritilgan va o’rganilgan.

Faraz gilaylik ® — ixtiyoriy butunlik xalqgasi, M, (%) — elementlari % butunlik
xalgasida yotuvchi

allql? .. gl
21,22 2 .
a = :a a . a | @’ eR ij=12..,n
an,l an,Z an,n

ko’rinishidagi matritsalar algebrasi bo’lIsin.

1-Ta’rif. Bizga ¢: M, (®) - M, (R) akslantirish berilgan bo’lsin. Agar shunday
a € M,(®) matritsa topilsaki, ixtiyoriy x € M,(®) uchun ¢@(x) =ax tenglik
bajarilsa, u holda ¢ akslantirish — chapdan ko’paytirish deb ataladi.

2-Ta’rif. Bizga y: M, (®) —» M, (R) additiv akslantirish berilgan bo’lsin. Agar
ixtiyoriy x € M,,(®) uchun shunday a, € M, (R) matritsa topilsaki, ¥ (x) = a,x
tenglik bajarilsa, u holda 1 akslantirish — additive lokal chapdan ko’paytirish deb
ataladi.

1-Teorema. Agar Y akslantirish additiv lokal chapdan ko’paytirish bo’lsa, u
holda bu akslantirish chapdan ko’paytirish bo’ladi.

O’ngdan ko’paytirish va additiv lokal o’ngdan ko’paytirish tushunchalarini
kiritib huddi yugoridagiga o0’hshash teoremalarni isbotlash mumkin.

Bundan tashqari, berilgan magolada simmetrik matritsalar Jordan algebrasida
additiv lokal Jordan ko’paytirishi tushunchasi kiritilgan va o’rganilgan. Berilgan
maqolada ratsional sonlar maydonida aniglangan simmetrik matritsalar Jordan
algebrasidagi ixtiyoriy additiv lokal Jordan ko’paytirishi Jordan ko’paytirishi bo’lishi
hamda haqiqgiy yoki kompleks sonlar maydonida aniglangan simmetrik matritsalar
Jordan algebrasida ixtiyoriy uzluksiz lokal Jordan ko’paytirishi va ixtiyoriy chizigli
bo’lgan additiv lokal Jordan ko’paytirishi Jordan ko’paytirishi bo’lishi isbotlangan.
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AYLANMA JISMLARNING TAYANCH FUNKSIYASI HAQIDA
Umrzaqov S., Jo’rayev B., Mahkamov M. (ADU)

Optimal boshgaruv nazariyasining masalalarini yechishda boshgaruv sohalari
bilan ish ko’rishga tog’ri keladi. Qavariq kompakt to’plamlarni (boshgaruvsohalarini)
iIfodalshda tayanch funksiyalar qulay analitik apparatga ega. Bu apparat keyinchalik
chiziqgli tezkorlik masalasini o’rganishda go’llaniladi. Tayanch funksiyalarni nafagat
nazariy go’llash, balki tezkorlik masalasini sonly usullarda yechimini qurishda tadbig
etish mumkin. Ushbu tezisda aylanma jismlarning tayanch funksiyasini topish
boyicha metodik ko’rsatmalar berilgan.

Tekislikda c(M,,y4,¥,) urinma funksiyali x, 0Q’iga nisbatan simmetrik
bo’lgan M, gavariq to’plamni garaymiz:

c(Mz, Y1, ¥;) = c(Mz, —h1,7).

M, ni x, 0’qi atrofida aylantirishdan xosil b’Igan aylanma jism M5 bo’lsin. M,

jismning c(M3, p),p € R3, tayanch funksiyasi
c(M3,p) = c(My,¥1,97) ¢1=W
Y2=p3

formula bo’yicha quriladi.
Masalan M, = L — vertikal 0’roq bo’lsin (1-rasm). Uning tayanch funksiyasi

) = [y + 393 + Iy — g3l - YT 2P

Vertikal o’q atrofida aylantirishdan xosil bo’lgan M5 aylanma jismning (2-rasm)
tayanch funksiyasini yozamiz:

c(Ms3,p) = c(My,P1,9)

2 2 2 2 2 2
= |p{ +p; +3ps +Ipf +p; — P35l —
Y11= /P%‘FP% \/
Yo=p3
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1 1
—§| /pf+p§+p3 ——5‘ /p12+p%—p3-

e ——

_1 1— \0 21‘1

/

. . SR 6
2T 2 9 B4
1-rasm 2-rasm

3- va 4-rasmlarda tasvirlangan aylanma jismlarning tayanch funksiyalari
shunga o’hshash yoziladi.

u;

\2-1

05 1
3-rasm 4-rasm
Ly, yarim o’rogni aylantirishdan hosil bo’lgan (3-rasmda tasvirlangan) D,
aylanma jismning tayanch funksiyasini yozamiz:

c(L%,l,D):C(L,lP) YooY =

Yo+l
Yoot

= <\]1/112 + 3% + [Yf — P3| — s + ¥l ; id _¢2|> PRESTH
Wy ,_)l/J2+2I1112I

Gorizontal L o’rogni aylantirishdan hosil bo’lgan (4-rasm) T (“tarelka”)
aylanma jismning tayanch funksiyasini yozamiz:
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c(T,p) = c(L,y)

Y1=p>

2= |pi+p}
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KOMIUVIEKC COXAIA YN3UKJIU TE3KOPJIUK MACAJIAJIAPUHHA
TAXJINJI KUJINII
A.A.3adapos (A/1Y), 3.A.3anapos (TIAY), C.Marro3ueBa (A/lY)

Komrieke coxaia ontumain OOIIKapyB Macajajiapy JesApiu ypranuiMarad. Arap

C KOMILICKC Tekuciaukaa f (z, w, u) aHaauTUK QyHKIUS YIyH
w=f(z,w,u) (1)

KYpUHUIIJArd TEHIJlaMa Ba W, HyKTa OepwiraH Oyica, y Xojija KyHuaard
KYPUHMIIIATH ONTUMAUIAIITAPUII  Macajgacd Kapaldild MyMKHH: IIyHIal u =
u(z) ananutuk (QYHKIUSHU TaHJIAHTKU, Z = Z, Oynaranma w(z,) = w, HyKTaaaH
yukrad (1) TCHIIAaMaHWMHT €YMMH Z = z; Oyiaranga w(z;) = w; MIapTHH
KaHOATJIAHTUPCHH Ba Iy OuiaaH Ooupra |z; — zy| aiimpmMa MyMKHH Kazap HT KHYHK
KUIMAaTra SpUIICHUH.

bu3 udomananran macanara ouji OHp HeYa «UU3UKIIH TE3KOPJIMK» Macajiaiapura
MHCOJIIAP KEITUPAMHU3.

1-mmucour. w(z) = u(2), w(zy) = wy = wy; + 1 wyy, lu(z)| < R;
w(z;) =0=0+41i-0, |z — z5| = min.
Eunm. Kapamaérran wMacamaga z = zo + t- e  anmamrupum xuputamus,
Oy epia 0 <60 <2m; 0<t<|z;—2y|=T. VY xomma w(z) =w(zo+t-ei9) =
v(t) Ba ew(z) = v(t) 6ymub, Gepuiran TeHrIaMa
v (t)=ePu(zg+2z-e?) =u(t0)+i-uy(t0)
KYpuHUIIHU ojaau. Arap v(t) = x(t) + i - y(t) Oenrwnain KUpUTHICA, Y X011
x(t) =ui(£,0),  y(@) =ux(t,6)
TeHrIamanap cucremacura kenammus. Iy Ounan 6upra w(z) = v(t) Oyaranu y4yH
w(zy) =w(zy) =wy =v(0) =wy; + Wy, abHE Oonutanruy mapmiap x(0) =
wo1 Ba Y(0) = wy, , cyuru mapt 3ca x(T) = 0, y(T) = 0 mapTiapra TEHT Ky4In
oynran w(z;) = v(T) = 0 xypunuinu onagu, Oy epaa T = |z; — zy| . Huxosr
R=u(2)| =|efu(zy+t-e?)| = luy(t,0) +i-uy(t,0)| = Jui(t, 0) + ui(t, 0)
SKAHJIMTHIAH XaKUKUE coXaja OMMaJalirad OnTHMall Te3KOPJIMKHUHT
X =1uy , x(0) =wyy , x(T) =0,
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u? +ui < R?*, T - min
y=u; , y(0) = wyy , y(T) = 0;
MacaJacuHU XOCUJI KHJIaMu3.
OnTuman OomIKapyB HazapHACHHUHT acocu Oynran [loHTpATMH MakcuMyM
NPUHLUIIMHU KYJJIacak, YU3UKJIA TE3KOPJIMK MacaJaCHHUHT €YUMU
Wo

T=|Z1—Zo|=?

nan ubopar 6ymamm. By eunm  u(z) = Re'®*+®) onruman Gomkapysma amanra
OILIAJTH.

HEKOTOPBIE HUWIBIIOTEHTHBIE AJIT'EBPbBI 3UHBUEJIA C
3AJJAHHOM XAPAKTEPUCTUYECKOM MOCJIEJOBATEJBHOCTH
Kapumxanos U., Ympzakos C., Xoxues /., Koguposa M.

Hacrosimas paboTra mnocCBsleHa UW3YYEHUIO airedp, KOTOpbIE SBISIOTCS
KomyneBo nyaneHbiMu k anrebpam Jleitonuma [1]. Hamomaum, 4to moOHSTHE
KomryneBo ayanbHbIX omepaj ObLIO BIEepBbIe BBeaeHO B padote [2]. B pabore [1]
nokazaHo, yto KoiryneBo ayanbHOCTh anreOpsl JleitOHuila mpuBOIUT K anredpe ¢
TOXJIECTBOM

(Xoy)z = Xo(y°z) + X(z°Y).

Onpenenenue 1. Anredpa A Hajg nosnem F HazeiBaetcst anreOpoit 3unbOuens,

€CIIU 71 TIOOBIX X, Y, Z*A BBITIOJHICTCS TOXKJIECTBO:
(Xey)ez = Xe(yez) + X°(z°y) 1)
TJIE °© * YMHOXXEHHUE B A.
Jj1s Tpor3BOJIbHON anreOpbl 3UHOUENS OTIPEAETUM CIICAYIOLIUE PSIIbL:
a) Al= A, A = Ao A¥) kxl,
by Al = A, Al = Al o A a1

Omnpenesenue 2. AnreOpa 3uHOuenss A Ha3bIBA€TCAd HUTbNOMEHMHOU, €CIU
cymectByeT S*N Takoe, uto A’ = 0. MUHMMAaNEHOE YHCIO S, 00JNANAIOIIEE TAKUM
CBOWCTBOM HAa3bIBACTCS UHOEKcoM Hurbnomenmuocmu (Hunvunoexcom) aareopsl A,
T.e. AT £0u A’ =0.

HerpynHo BUAETh, 4TO WHIEKC HUJIBIOTEHTHOCTH MPOU3BOJBHOM N-MEPHOU
HUJIBIIOTEHTHOM ajre0pe He MPeBOCXOIUT yucia N+1.

ITycts A-HuIbIOTeHTHas anrebpa SunGuems. [lomoxus A= ATA™, 1<i<n-1,
TOrga  TOJYYUM  €CTECTBEHHBIM  00pa3oM  TIpaJyHpOBaHHYI0  anreOpy
GrA=A1*Ay*...*Ay 1, Toe AjieAjxAiyj. Anredpy A Ha30BEM €CTECTBEHHBIM 00pa3zoM
rpaayupoBaHHoM, eciiu A*GrA.

Iycts X - amement MHOoxkectBa AVA%. st ormepatopa J1eBoro yMHoxerus Ly
orpeeiuM yOBIBAIOIYI0 mociienoBareibHocTh C(X)=(Ny, Ny, ..., Nk), COCTOSAIIYIO U3
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pa3MepoB  KOPJAHOBBIX KJIETOK omepatopa L,. Ha MHOXecTBe Takmx
MOCJIEIOBATEILHOCTEN OMpeIeuM JiIeKcukorpaduueckuii mopsigaok, 1.e. C(x) = (ny,
Ny, ..., NY) < C(y) = (Mg, My, ..., Mg) < cymectByeT unciao i€N Takoe, 9To N;= M;
IS TF0OBIX J<I ¥ Ni<m;.

Omnpenenenne 3. IlocnenoBarensHOCTh  C(A) = max,, 2 C(x) Ha30BEM
XapaKTEPUCTUUECKON MOCIIEI0BATEILHOCThIO alreopsl A.

Ipumep 4. Ilycts A — n-mepHas anre6pa 3unHOuens A abeneBa Torga H
tonbko Toraa, koraa C(A) =(1,1,...,1).

PaccMoTpuM ecTecTBEeHHBIM 00pa3oM TpajyupoBaHHas anredpa 3unHOuens A
XapaKTepUCTUUECKON mocaenoBarenbHocThio (N-3,2,1). Torga Marpuna omneparopa
JIEBOTO YMHOKCHHUS Ha AJIEMEHT €1 UMEET OJIMH U3 CJIICTYIOIINX BHUIOB:

Jnz 0 O J, 0 O Ji 0 0
Ll o J, 0 . (0 J,.5 0 m. (0 J,._5 0
0 0 J o 0 J 0 0 J

Paccmorpum anrebpy KOTOpBIM MaTpHIla orepaTopa JICBOrO YMHOXKEHHUS Ha
aneMeHT e; umeeT | Bua. Torma Mbl uMeeM ClieTyronuil TabauIly YMHOXKEHUN
(e1*e; =e4q, 1<i<n-—4,
e xe,3 =0,
€1*€ep—2 = €nq
erxe,_1 =0
l erxe, =0
Hecnoxno yBumere uto, €; € A; tne 1<i<n-—3. He orpannumusas
OOIIHOCTH MOYHO NPEIINONOKUTL YTO €,_p € A, W e, € A, CIen0BaTENbHO
en—1 € A, 1. Paccmotpum ciywaii r1=r,=1. Toraa mocie HEKOTOPHIX BBIYMCICHUN
MBI IMEEM
(e; % e = C{+j_1ei+j, 2<i+j<n-3,
€1*€h2 = €en_1,
€,_2 €1 = aA16,_1,
€n—2 *€p_p2 = A2€n_1,
€p—2 * €y = A3€y_1,
€n * €1 = Ayuln—1,
€n *€n_2 = Asly_1,
\ e, * e, = Ag€n_1,
Crnenyromniast Teopema sBJISIETCS OCHOBHBIM T€OPEMOI 3TOM paboTHI.
Teopema 5. CemetictBa anrcOp 3unOuens Z(ai,a,,azds,as,ds) H30MopdHa
OJIHOM M3 CICAYIONIMX MOMapHO HEU30MOP(PHBIX anredp:
Z(1,0,0,0,1,0), Z(0,0,0,0,1,0), Z(0,1,0,1,0,0),
Z(0,0,0,1,0,0), Z(0,1,0,0,0,0), Z(1,1,0,0,0,0),
Z(1,0,0,1,0,0), A€eC, Z(0,A,1,0,0,1), AeC\{0},

Z(ali ap,as, ay,as, a6) : <




Section. Optimal Processes and Differential Games 21

a
Z((X, — m, 1,0,0,1), U.EC\{O,].},

Z(0,0,1,0,1,1), Z(1,0,1,0,1,1), Z(0,0,1,1,0,0),
Z(0,0,1,0,0,0), Z(7\,1,1,0,1,1),1eC, Z(00,1,1,-1,1,1),
Z(1,1,1,0,1,1).
JINTEPATYPA
. Loday J.-L. Cup-product for Leibniz cohomology and dual Leibniz algebras. //  Math.
Scand., —1995, —Vol. 77(2), —P. 189-196.
. Ginzburg V., Kapranov M. Koszul duality for operads. // Duke Math. J., —=1994, —Vol. 76(1),
—P.203-272.
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Differential Equations. lu¢pPpepeHuuajibHbIe
ypaBHEHUAA

O PASPEIIIMMOCTH OJJHOM KPAEBOM 3AJIAUM J1JIsI YPABHEHUS
TPETBEI'O IOPAAKA C KPATHBIMU XAPAKTEPUCTUKAMMU
B IIPSIMOYT' OJIbHOM OBJIACTH
Amaxos O.I1., YMapos P.A.
Hamaneanckuii undxcenepro-cmpoumensusbiii UHCIMUmym,
Anousrcanckuti punruan TawkeHmcKoeo 20¢y0apCmeeHHo20 azpapHo2o
VHUgepcumema.

B obmactu D = {(x,y):0 < x < p, 0 <y < q} paccMOTpUMypaBHCHHE
33 a3u
L[u] =ﬁ—ﬁ+yu, (1)
rae p > 0,q > 0,4 = 0— OCTOSTHHBIE BEIIECTBECHHBIE YKC/IA, U I HETO MCCIIEAyeM
CIICTYIOIIYIO 3a/1a4y.

3apaua A.Halitupemenne ypaBuenus (1) B obmactu D u3 kmacca 655 (D) N

C,?; (D), y10BIETBOPSIOIIEE CIEAYIOMUM KPAEBbIM YCIOBUAM
u(x,0) =0,u,(x,q) =0 (2)
u(0,y) =1 (¥),u@y) = ¥,(¥),u (0,y) = P3(y) 3
raey; (y,z),i = 1,3— 3agaHHble JOCTATOYHO IIIAAKUE PYHKIIUH.

Teopema 1. Ecnu 3agaua A umeer pemienuen Y = 0, TO OHO €IMHCTBEHHO.
HMoka3ateabcTBo. [Ipeamonoxutr oOpaTHoe, mycTh 3amadya A wuMeeT JBa
pemeHusiuy (X, y)u u, (x,y). Torma byHKIHS ulx,y) =u (x,y) —
Uy (x, y)ynosnerBopsier ypaBHeHHIO (1) W OIHOPOJHBIM KpPAae€BBIM YCIIOBUSM.
Jokaxem, uto u(x,y) = 08D. Jlna sToro o6e yactu ypaBHenus (1) yMHOXUM Ha U,
TOT]Ia TIOJTYYUM

3 2
ulLlu] = (ZTZ_Z_Z'{_”u)’HHH
9 1 0
uL[u]Ea(u-uxx—E-uﬁ)—a(u-uy)+u32,+uu2=0 (4)

Wurerpupys ToxaectBo (4) no obnactu D, umeem

qu%[u(xw “ Uy (X, Y) —%-u,%(x,y)] dxdy —
00

d
= Jo 1o 3 o y) wy o pldxdy + [ [ w5 G yydxdy + [f, pu? G y)dxdy.
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X=p
dy —
x=0

f [u(x, V) U (X, ) — % u2(x, y)]
_ f )y It + [ e yydrdy + [ e ydaxay
b D

o
YuuTteiBas OJHOPOIAHBIC KPACBLIC YCIIOBUS, ITIOJIYYUM

*Fu2(0,)dy + [f, w3 (x,y)dxdy + [f, pu(x,y)dxdy = 0 (5)
Ecmn u=0, uy(x,y) =0, te. u(x,y)=f(x). Ilomoras y =0 u yuursiBas
u(x,0) = 0, umeem f(x) = 0. Cregoarensro u(x,y,z) = 0. (x,y) € D.
Ecin p # 0, Tak kak > 0, u3 (5) cpasy monyunm, u(x,y,z) = 0, (x,y) € D.
Teopema nokazana.
Pemenne 3amaun AnmMmeeTt BUI

0

u(er) = z lclne_knx

n=1

_ <7T(1 + 2n
sin|————

)y ©®
Jlokazana cnenyromas
Teopema 2. Ecrm ¥, (y), ¥, (y) € C3[0,1],3(y) € C?[0,1] n BHIMONHSIOTCS

ycnoBus coriacoBanusy; (0) = ¥;(q) = 1/)1."(0) = 1,[)1.”(61) = 0, To pemenue 3amaun A

1 V3 V3
+ ezin* (Cchos7knx + C3nsin7knx>

CYILIECTBYET U MpeJICTaBIsACTCS PAIoM (6).
JINTEPATYPA

1. Uprames lO. Amakos IO.II. IlepBas kpaeBas 3amaya Al ypaBHEHHS TPETHEro MOpsAKa
TICEBIOAJUIMIITUYECKOTO TUTA // Y30eKCKuil MaTemaTHueckuii xypHai. - TamkeHt, 2006. - Ne 2, -
C.44-51.

2. Amnakos O.I1. K Tteopun ypaBHEHHI TPETHETO MOPSAKA C KPaTHBIMU XapaKTepUCTHKamH. — T.:
«Fanvatexnologiya», 2019, 156 ctp.

UKKWUHYY TAPTUBJIN BUP )KUHCJINA BYJIMATAH BY3WIAJINTAH
BUP OJINN TUPPEPEHIINAJI TEHIJIAMA YUYYH
BULIAIBE-CAMAPCKHNH MACAJIACH
Kobumxkonona J1. ®ap/lV.

Macananunr Kyunanmu. Kyiingaru

" 2 !
y'+ 2y + Ay = f(x), x € (0,p) (1)
muddepennran TeHrIaMaHu Ba

y(0) =0, y() =y(&) (2)
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Oup KHMHCIIM YerapaBuil mapTiapHu KaHoaTanTupyBun y(x) € C[0, p]byukius
TonuiIcHH, Oy epaa & - 6epuinran con 6ymmo, 0 < & < p.

Teopema. Arap 0 <y < %, A>0,
pl/z_y]y—uz (\/Ip) - fl/z_y]y—uz (ﬁf) * 0

oynca, y xonaa {(1),(2)} MacamaHuHT e4nMH MaB)KYJ Ba sITOHA OYau.
Hcoor. (1) Terrnamara Moc OUp KUHCIH

(x*y) + x*y =0 (1)
KYPUHUILJATH TEHTJIAMAHUHT YMYMHH €4UMU
1 1
y(x) = Clxz_yll/Z—y (ﬁx) + CZXE_y]y—l/Z (ﬁx) (3)

KYPUHUIIIIA TOTTUIIA]IN.

OHau (1) TeHrnamMaHuUHT YMyMUH €YMMHHHM TONWII OWJIAH IIYFYJUIAHUMU3.

Byuunr yuyn (3) udonanaru C; Ba Cpy3rapmaciapHu X y3rapyBumiapra OOFJIHMK

byHkuus 1e6 xuco6sad yHu

y(x) = C; (X)X%_yh/z—y (\/Ix) + C, (x)x%_"]y_l/z (ﬁx)

kypunuiiga €3u0 omamu3. (4) Hu (1) Tenrimamara kynno,C'; (x)BaC',(x)nmapra

HucOarau

Cll (X)X%_yjl/z_y (\/EX) + C’z (X)X%_y]y_l/z (\/EX) =0
1 1 1
C'1()x2" 15, (ﬁx) + (027 [, 4102 (\/zx) = ﬁf(x)

YM3HKJIA TCHIJIAMajap CHCTeMacHHu Xocwa kKuiamus.by epman C';(x) Ba C',(x)

napHU Oup KukiMaTim Tonuo, ynapau [0; x| cerMeHTIa HHTerpauIaliMu3:
X

J t]’+1/2]y_1/2 (\/It)f(t)dt + Cl ’ Cz (X)
0

X

j Y21, (VAY) f(D)dt + C; .

0
bynapuu (4) ra xyitu0, (1) TeHrmaMmaHUHT YMyMHUI €4UMUHA XOCHIT KUJIAMU3:

y(x) = Clx%_yjl/Z—y (\/Ix) + sz%_y]y—uz (\/Zx)

/2y ¢
j U1/2—y (VAX)],—1/2(Vt)

0

—Jy-1,2 (ﬁx)ll/Z—y (\/it)]tl/zﬂ/f(t)dt (5)

- 2COoSyT

2cosym

(5) eunmuu (2) maptnapra OyicuaaupuO, (1) TeHrmamanuHr (2) mMAPTIAPUHU

KaHOATJIaHTUPYBYHM €UMMUTa 3ra 0yIaMus:
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ﬂ(fx)%_y]y—uz (ﬁx) x
P27V ], 1 (\/IP) — &2V ] 10 (\/75)) cosym

y(x)=2(

§
o [ U2 (VA2 /2(V70) = oy (V1 2 (VR (0
0

n T[(Ex)%_y]y—l/Z (\/If) %
2 (pl/z_y]y—l/Z (\/EP) — &2 10 (\/If)) cosym

% j Ut /2y (VA)],y—1/2(VAX) = J1 /2, (VAX)],y_1 12 (\/It)]t%wf (O dt +
0

Jy G(x, )% f(t) dt.

A

+
T MY 7 W 73 e

Oy epna
(pxt)*77 ]y 1 /2 (VL) X

G(x,t) =4 T (ﬁx) y

Teopema ucooTanu.

O HEKOTOPBIX 3AJJAYAX TEOPUU BUDYPKAILIUU B
JANHAMUYECKHUX CUCTEMAX
KymakoB X., A6aymiae A., Maxkamos M. AI'Y.

X U1 /2-y (VAx))y-1/2(VAD) = 12—y (VAD)y -1 2(VAX)], 0=t <,

X 1722y (V2O —1/2(VAD) = J1 /2= (N2D)]y—12(V2E)],  x <t <p.

JuddepeHunanbuple ypaBHEHUS JUHAMUYECKHX CHCTEM YacTO 3aBUCAT HeE
TOJIBKO OT (Pa30BbIX MEPEMEHHBIX, HO U OT JOMOJHUTENbHBIX MapaMeTpoB. B sTom

clly4ae ypaBHEHHUS MOKHO 3aIMCaTh B BUJIE
x=f(xa), x €ER™ ¢ € R™

rae x— (a3oBbli BEKTOp, o - HaOOp MmapaMmeTpoB. 37ech U jajiee Oyaem

CUYUTATh, YTO CUCTEMA ABTOHOMHA. B HEKOTOPBIX Cilydasix BapbUPOBAHUE MTAPAMETPOB

MPUBOJIUT K KAaY€CTBCHHBIM M3MEHEHUSIM — TMEPECTPOHKaM — B TIOBEACHUH (ha30BbBIX

TpaeKTOpI/Iﬁ CUCTCMbI, IPHUUYCM IIpU AOCTHXKXCHHMU IIapaMCTpaMH OIIPCACICHHBIX

3HAUYCHUN MepecTpoKa MPOUCXOAUT NpHU MX OECKOHEUYHO MAajoM BapbUPOBAHUM.

Takas mepectpoiika ()a30BbIX TPAEKTOPHM CHUCTEMBI HA3bIBACTCS Oughyprayueti, a

COOTBETCTBYIOIINE 3HAYECHUSI MTAPAMETPOB — OU(DYypPKALMOHHBIMH.
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OcHOBBI Teopuu Oudypkaruii ObUTM 3aJI0)KEHBI B Hadale XX Beka. B
HaCTOsIIIIee BpeMsl Teopusi OudypKaiuil mpeIcTaBisgeT co0ol TOCTaTOYHO OOIMIMPHYIO
00J1aCTh TEOPUHU AUHAMUYECKUX CHCTEM.

IIpocreiimas cutryanusi: ogHoMepHasi cucrema. HaubGonee mpocTtas u
HaIJIAHAs CHUTYyalldsl peau3yeTcss B OJHOMEpHOM ciydae, korma x, o,f(x,a)—
ckaysapbl. TTomoskeHust paBHOBECHS HaxoaaTcs U3 ypaBHeHus f (x, a) = 0,3amarorero
Ha TUIOCKOCTH IapamMeTpoB (X,a) KPUBYIO B MapaMEeTPUUYCCKOM BHJIC, HA3bIBACMYIO
Kpusou pasnogecuu. KprBas paBHOBECHI MOXKET COCTOSATh U3 MHOYKECTBA BETBEW.
Hampumep, UIsi CHCTEMBI X= X° — o° OHA COCTOUT MX JBYX BETBeH (pHc. 1.), TaKk KaK

fx,a)=x=x*-a’=(x—-a)(x+a)=0

TO

x = +a,

MokeT oka3aThCs, 4To 3Haku (pyHknuu f B cocemHMX 00JacTIX COBHANAOT
(manpumep, f = (X — &)%), WM ee IPOM3BO/IHBIC, B TOM HHCIIE IOPSIKA BBIIIE IEPBOTO,
oGuystrotest (Hanpumep, f = (X — @)°). AHanTU3 YCTORYHBOCTH BETBEil B ITHX CIIydasix
JUTSL OJTHOMEPHOM CUCTEMBI OOBIYHO HE CJIOXKEH, HO 3/I6Ch pacCMaTpUBAThCs HE OYET,
MOCKOJIBKY TaKHU€ CIy4ar MEHEee pacIpoCTpaHEHbl U UX MOKHO OTHECTH K 0COOBIM, a
MPOCTEHIINHI CTydaid - K CUTYyaIluu OOIEeTo MOJIOAKEHHUS.

PaccmaTrpuBasi KpUBYIO paBHOBECHSI, MOXKHO BBIJICIUTh OCOObIE TOUYKH — TOUKHU
MEPECEUYEHNs] BETBEM KPUBOW PABHOBECUM M TOYKHM BETBJICHUSA, COOTBETCTBYIOIIWE
MOSIBJICHUIO HOBBIX IMOJIOKEHUN paBHOBecHs. VIMEHHO 3TH 3HAYEHUS MapaMmeTpa o
OynyT SBISTHCS OM(YpPKAITMOHHBIMH.

tx

ycT

ycT

+|l

yCT

Puc. 1: KpuBas paBHOBecus Puc. 2: budypkanus tuma Buiika

Tak, mpu nepexonxe mapaMerpa o 4Yepe3 3HAYCHHE o = o5 BETBU KPUBOH
PaBHOBECUM IIEPECEKAIOTC M YCTOMYMBAs BETBb TEPSAET YCTOMYUBOCTH, a
HeycToluuBas — oOperaer. CoOTBETCTBYIOMIAsT Ou(ypKalus HA3bIBACTCS CMEHOU
yemouuugocmu. llpu o = o, TOSABASETCA HOBOE MOJIOKEHUE PABHOBECHUSA, a
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BapbUpPOBAaHUE TapaMmeTpa BOIM3U O = @, MPUBOAUT K Pa3BETBICHUIO IMOJIOKECHUS
PABHOBECHS HA JIBA HOBBIX ITOJIOKEHHSI PABHOBECHS, OJTHO U3 KOTOPBIX YCTOMYMBO, &
BTOpOE - HeycTounB0o. COOTBETCTBYIOIIAs OM(YpKALHsI HA3bIBACTCS CKAAOKOU.

B cucremax B kKoTOpbIX B f BXOIAT ueTHbIe (yHKIMHU (Pa3oBOW MEpeMEHHOH X
BCTpeuaeTcs TpeTuil THn 6udypkanmit — ewika. Ilycts, Hanpumep, f = X(a — XO).
CootTBercTByIOIIasi KpuBas paBHOBECUHM, OUYEBUJHO, OyneT HMETh BUJ,
npeacTraBieHHbld Ha puc. 2. Ilpum mepexone uvepe3 OMpypKaUMOHHOE 3HAUCHHE
napametrpa o = 0 JOMOJHUTENHHO MOSBISAIOTCS JBE YCTONYMBBIE BETBU KPHUBOMU
paBHOBecHs X = =+ v/a, Ipu 3TOM BeTBb X = 0 0CTAaeTCs, HO TepsAeT YCTOHIHBOCTb.

JIMTEPATYPA

1. T'ykenxeiimep k., Xonmc @. Henunenole koneOaHus, AMHAMUYECKHUE CHUCTEMBI U
oudypkanuu BekTopHbIX noiei. Mocksa-Ixesck: UKU, 2002. 561 c.

2. Teopus Oudypkammii. M.: BUHUTHU AH CCCP. T.5. "CoBpemenble mnpo0sieMbl
MatemaTtuku. @yHnaMeHnTanbHble HanpasiaeHus". 1985. 218 c.

JTOKA3ATEJIBCTBO HEKOTOPBIX UHTEI'PAJIBHBIX HEPABEHCTB
CIIOCOBOM BAPUAIIMOHOI'O UCHUCJIEHUA
Mywmunos I'.,| Jana6oes C., Xonmupzaesa I'. AT'Y

[3] ¢ moMmoOImbIO BBEACHHUS BCIOMOTATENbHBIX (GYHKIUN MOJIy4eHO
CJIeIyIONME UHTErpajbHbIC HEPABEHCTBA!
Teopema 1. Jlns ¢ynxmuu h € C! [—1; 1]ynoinerBopsiomee KpaeBbIX
ycaoBusi h(+1) = 0, uMeeT MeCTO HHTETPaIbHOE HEPABEHCTBO
fl (1 - t")“h'z(t)dt >nn—1)1—-a) fl R (Dt (D
-1 a o (A =tm)te

IpUYeM 3HaK PaBEHCTBO MMeeT MecTo A pyrkimu h(t) = C(1 —t™)17%,C =

const
Teopema 2. Jlns ¢ynxmuu h € C! [—1; 1]ynoinerBopsionee KpaeBbIX
ycnoBusx h(+1)=0, IMEET MECTO HHTErPAILHOE HEPABEHCTBO

1 a2 B _ 1 tn—ZhZ(t)dt
j_1(1—t Y2 (@®)dt = (n— 1)(1 — nar) f_l o

MPUYEM 3HAK PABEHCTBO UMEET MECTO JJisi (DYHKIIUH

1
h(t) =C(1—t")" %, C = const.
OKasplBaeTCd OTH HEPAaBEHCTBA MOXKHO TMOIYYHTh C TOMOIILIOMETO/IOB

(2)

BapUAIMOHHOTO MCYMCIICHUS. MBI TPHUBOJIUM 3/I€Ch 3JIEMEHTAPHOE JT0KA3aTeIbCTBO
ATHX TEOPEM ¢ MOMOIIBI0 cocTaBiieHus GyHKIMo Beliepiurpacca [4, €. 107].3aech
JIOKa)XEM TeopeMy 2, J0Ka3aTeIbCTBO TeopeMy | MMPOBOUTCS aHATIOTUYHO.
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Jloka3zaTeJbCcTBO TeopeMmbl 2. PaccMOTpuUM  CIIENYIONIYIO 3KCTPEMAIbHYIO
3a/layy BapUAlMOHHOTO UCUYHCIICHUS

J(h®) = [, | = () ~ (1= Dn(1 - @)

tn—Z

th (t)] dt — inf (3)

Cornacuo [4.c.107] cCHavana HaxoauM pelleHHe ypaBHEHHs  Oujepa-
Jlarpamxadyukiuonana (3):
d
—ELh’ +Lh =0 (4)
rje
N na'2 t""zhz(t)
L(t,h,h)—(l—t ) h (t)—(n—l)n(l—a)m (5)
[Tockomnbky,

t"2h(t)
(1_tn)a—2 ’

L,(t,h,h) = =2(n—1n(1 — a) L, (t,h,h) =2(1—t™)*h'(t) (6)

ypaBHEeHUE (4) UMeeT BUJI

Lla-eer’®]+ - n@ - a)% _ 0 -

Pemenne ypaBHenus (7) Oymem uckatb B Bujae. h(t) = (1 —t")° Torma mocie

HECJIOKHBIX BBIYMCIICHUH, MOJIYYIHUM , 9TO
s+a—-1)-[(ns+n—Dt"—n+1]=0

Orcroma, (s =1—a)

[ostomy ¢ynximsh(t) = (1 —t™)1™% gpasercs HOMyCTHMBIM 3KCTpeManeM
ypaBHeHUs1 Oilnepa-Jlarpanxka (4). OTOT dSKCTpeMalib MOXHO BKJIIOUYUTH B
LIEHTPAJILHOM T0JIE DKCTpEMAJIEN

h(t,A) = A(1 -tV
C LIEHTpOM OTpe3ke coenuusroniee Touku (-1,0) u (1,0) u BriIIOYaromee B 4aCTHOCTH
skcTpeManb, h(t) = 0 mokpeiBaromiee uHTEpBal. —1 < t < 1 Boruucaum GyHKIus
HakioHa moss. u(t,§),—1 < 7 < 1. DKcTpemalb MoJis, MPOXOIAIIYI0 Yepe3 TOUKY
(1, &)umeeT Bux

(1 _ tn)l—a
h(t, A(z,8)) = fm
BerunciuM QyHKIHIO HAKIIOHA TTOJIsT
d Tn—l
u(r, &) = &h(t,l(f, ) .= —n(1 - a) 1o

Teneps Mbl MOKEM cocTaBUTh GyHKIUIO Beliepimtpacca no gpopmyie
E(t,h,h',u) = L(t,h,h ) — L(t,h,u) — (h —w)L, (t, h,u) (8)
it pyHKIMOHAmA (5) Tak Kak TMOCJE HEKOTOPBIX MPOCTHIX BRIUYMUCICHUSX B CHITY (6)

nMEEM
tn -1

Et,hh,w)=1—-t")*"h —w?=1—-t"*M —n(1 - a) —)% (9
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[ToaTomy B cuiy (3)

1
, ~ Dn(1 — a)t"?
-1

1 1

= fE(t, h, R, w)dt = f(1 —tM*(h' —n(1 — )

-1 -1

YTO TMOJTBEPKJIAET MPABWIBHOCTH YTBEPKICHUS TEOPEMBI 2.
3ameuanne. 13 teopemsl 1u 2 npu ¢ = 0 n = 2 Cneqyr0T COOTBETCTBEHHO

n—1

2
)P dt =0

HepaBeHcTBa Hexapu [1] u ITokopnoro [2].
W3 noka3aHHOW TEOPEMBbl MOXHO MOJYYUTh pAJ HOBBIX HMHTETPAIbHBIX
HEpaBEHCTBA BKJIOYaroniee (yHKIUIO U €€ EPBOM MPOU3BOIHOM.

JINTEPATYPA
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[ToxopHoro c¢ BBeAeHHEM BcroMorarenbHbIX ¢yHkiwmil.// AJlY, Unmuii Xabapuoma. 2017
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4. Tanees O.M., Tuxomupos B.M., ®omun C.B. [IpakTukym no pemeHuto 3KCTpeMaabHbIX
3amad. M.:Hayka,

O PABPEIIMMOCTH OJTHON HAYAJTBHO-KPAEBOM 3AJTAYM JJIS1
CUCTEMBI COCTABHOI'O THUIIA.
CpaxaunoB N.®.( Anmanbikckuid puuan Taml TY),
AO6nynBoxuaos A., Xypaes b. (AI'Y)

HccnenoBanre Bompoca pa3pelmMMOCTH HayalbHO-KPAeBOW 3adaud s
TUNEpOOIMUECKUX U MapadOIMYECKUX YPaBHEHUH a TakyKe MOAPOOHBIN aHau3 padoT
MOCBSIICHHBIX 3TON mpobieMe MokHO HaiTH B [1]. Hacrosinas pabota mocBsiieHa
MCCJICIOBAHMIO aHAJIOTUYHON 3aJ1a4¥ JIII CHCTEMBI COCTaBHOTO THITA, BHJIA

Uy + Uy = al,
Vi~ = oo o
B mmmmHape Q={(x;t): 0 < x < [, t > 0} ¢ KpacBBIMH YCIOBHIMH
Uu,t) =vo,t)=Ul,t)=VIt)=0 (2)
Y HaYaJIbHBIMU YCJIOBHSIMHU
U(x;0) = p(x); V;(x;0) = ¥(x) (3)

au b oTanyHEBIE OT HYJIA 3aJaHHBIC I[eﬁCTBHTGHBHBIG qucia.
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3amava S;o: Haittmn dynxomn U=U(X;t) u V=V(X;t) sBasionmecs penieHneM
cuctemsl (1) u ynosnerBopstoniue yciaoBusMm (2) u (3). B nanHoMm ciydae cucrema
Ha3bIBAETCSI CUCTEMOM COCTABHOIO THIA, €CIM 3Ta CHCTeMa OOJaJaeT B KaKIOM
TOYKE paccMaTpUBaeMON OOJACTH , KaK BEIIECTBEHHBIMH TaK W KOMILJICKCHBIMU
xapaktepuctukamu [2 crp.254]. Hcmons3ys ananoruuyHeiii pabore [1] meron
MOJIy4aeTcsl pelieHUue B BUJIE PSIIOB

U(x; t) i [(anTn (0) + b,6,(0)) e + (¢, T,y (0) +d, 6, (0)) (coskt
n=1

— sinkt)]] SinnTkx 4)

= [k2 — 22
V(x;t)=2[ —— (T, (0) + b6, (0)e ™
n=1

- nk
sin—-x

rae A, k, <, B, Yn,5, — 3aBUCSIIHE OTN U l nocrossaabIie YNCJIA. AHanoruyso [1] u

k? + A2 , ;o ,
+ . (c,T,,(0) + d,,6,,(0))(coskt — sinkt)

[3] nmokaswiBaeTcs, uto psabl (4) ompenensitor pemieHue 3anaydu (1),(2),(3), ecnu
BBITIOJTHEHBI CJICTYOIINE YCIOBHSI:
1@ (x) — Tpwxabl HenpepbiBHO-nupdepenupyemo npu 0 < x < | U Kpome TOro
p(0)=pD =9 (0) =9 () =0.
2) W(X) — mBakapl HenpepbIBHO —muddepenimpyemo Ha 0 < x < [
u¥0) =%)=0

Teopema: Psowr (4) yooeremeopsom cucmeme (1) kpaesvim u HAYaIbHLIM
yenosuam(2) u (3),npuuem psovl  NOIYYEHHbIEe OOHOKDAMHBIM U O8YKPAMHbLIM
ougppepenyuposaruem smux psi0os no X u t cxoosmes abconomHo u pasHoMepHo.
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BUPVUHYM TAPTUBEJIHN YN3UKJIHN FOKJAHTAH OJITUIA
JANODOEPEHIIUAJ TEHTI'JIAMA YUYH KOUIN MACAJIACH
Vpunos A K., Tunnadaesa I'.11. ®apJ1V.

Opnatna quddepeHiman TeHriaMmaga HoMabiayM (YHKIMS Ba YHUHT XOCHJIACH
Owian Oupra yHUHr Ovp €kM OMp Heya HyKTaJaru KuMMatriapu KaTHauica, YHU
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fokIaHrad auddeperiuan Tenrnama acvuaand [1]. bus Oy makomaga OupuHYH
TapTHONM YM3HMKJIM FOKIaHTaH onauil auddepeniman TeHrama ydyH Korm
MacaJlaCHHU YpraHaMu3.

®apaz kmmaiimuk, P(x) , Qn,(x), m=1n -[a,b](—o<a<b < +wx)
KecMajia aHWKJIaHTaH Ba Y3IyKCU3 QYHKIUSIAP, X1, X2, ... , X,_q OCa OepuITaH
XaKUKU cormap 0ymmb,a = xo < x1 <...< x,_1 < X, = b 6yncun. Y xonna, arap
y = y(x)-HoMabirym GyHKIHs OYiica, yirOy TEHIIINK

y +P@y= ) )0, x€(@b) (M
m=1

OMpUHYM TApTHOJIN YU3UKJIW FOKJIAHTaH oIk nuddepeHnrai TeHriaMa 0yiaam.

(1) Tenrmama yuyn Komm wmacanacu Kyhiugarnda Oaén kwianu: (1)
TeHrIaMaHuHr [a,b] kecmanma aHukimanran, y3nykcu3 Ba y(a) = k  maptHH
KAHOATJIAHTUPYBYU €YMMHU TOIIHHT.

By macana kyiimpgarnda eumnagv. Mabaymku [2], (1) HMHr YHI TOMOHHMHU
MabiyM ¢yHKIHS ae0 xucoOnacak, yHMHT Y(a) = k mapTHU KaHOATJIAHTUPYBYH
AroHa €YMMHU MaBXy OVnaau Ba y Kyhuaaru popMyia OWIaH aHUKJIaHA N .

y(x) = el PO [ j el PO Ny, Q) dE +
a m=1

(2) Hu 6upo3 y3rapTUpUO E3aNUTUK:

: (2)

y(x) = Z y(Xpm) j Q(t)efafp(z)dzdt + k- e—f;P(Z)dz _
m=1 a

By dpopmynanan x;, j = 1,n HyKTanapaa Kyiuaard TEHIIIMKIAP KEIUO YMKaIu:

n Xj
t
z)dz X -
y(%) = Z y(xm)'f Ou(®e™ PP dt 1k P T (3)
m=1 a

(3)-y(xj), j=1,n HOMabIymmapra HHCOATaH N HOMABIYMIH N Ta UYU3HKIH
anreOpank TeHraamanap cucreMacunan uoopart. lllynunr yuyn Oy epaa Kyiumaru 3
X0J1 OY I MyMKUH:

1. (3) Hunr acocuit aerepmunHantd 4 # 0 . YHga y sroHa eyumra sra o6ynamu. by
epAaH TONWJITaH y(x]-), j= 1,n napHu (2) ra xyiuO, MacaJlaHUHT SArOHA €UMMUTA

sra Oynamus.

- f;cj P(z)dz

2. A=0 Ba A HUHI  YCTYHJapUHU KeTMa-KeT k-e Jap OwiaH

ajMaliTHpUiIranaa xocun Oynran gerepmunantiap 4; =0, j = 1,n. Byrma (3)
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YeKCcHU3 Kyn eunmra sra Oymaau. bynna y(xj) cudatuaa MXTUEPUN COHJIADHU OJTUIIT
MyMKHH. Yapa# (2) ra Kyinuo, MacaJlaHWHT Y€KCU3 KYTI €YUMUTa 3ra OYIaMus.
3.4 =0 Ba6upop j = s yuyn 4, # 0. Y xonga (3) cucrtema ednmra 3ra Oyiamaiiam.
Hemak, Ko macanacu xaM edumra sra smac.

DHIM KyHUJard cojjia MacajlaHd KapaliiiK: yoy

y + Py =1*(x) Qx) (4)

TeHrJaMaHuHr [a,b] kecmama aHuKimadrad, y3nykcu3 Ba tT(a) = k maprHH
KaHOATJIaHTUPYBYM €YMMHUHHU TOIHHT, Oy epaa x; € (a,b), P(x) Ba Q(x)-Ocepunran
y3IayKeu3 QyHKIMsIap, k-0epuiarad Xakukui CoH.

Anukkw, (4) renrinamanur T(a) = k mapTHA KaHOATIAHTUPYBYU CUUMHU

X
y(x) = 12(x;) j 0(E)eh POz gy 4 | . o= [ POz 5
a
dopMmysa Omnan anukIanaau. Yuuga k = x; necak, T(x;) ra Hucbaran
X1
t X
a

KBaapar TCHIJIamMara ora 6S'IJIaMI/13. Arap yIII6y
X1

x t
A= 1—4k-e_fa1P(Z)de Q(t)'@fxlp(z)dzdt
a

OeNrualHyl KUpPUTCaK, y X0Ja KBaJpaT TeHrjiamanap Hazapuscura acocat, 4 > 0,
A =0 Ba 4 < 0 6ynumura Kapao, (6) TeHraIama MOC paBHIIAa UKKATA,0UTTa €4uMra
ara Oymanu €ku eyumra sra oynmaiau. A > 0 Ba 4 = 0 6ynranga (6) naH TONMWITaH
T(x1) uu (5) ra Kyiiub, ypranmaaérran macana euummmura sra Oymamms. 4 < 0 ma

Macaja e4ruMH MaBXyJ OyIManu.
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Applied Mathematics and Mathematical Modelling
Hpnw]azmaﬂ MAaTCMATUHKA U MATEMATHUYECCKOC
MO/J1eJITHPOBaHHeE

“UNIVERSAL CALCULATOR” FOR SOLVING THE MATHEMATICAL
AND PHYSICAL PROBLEMS
Aliyeva J., Abdugodirova F. Andijan State University

Development and improvement of methods and tools of modern information
technology create opportunities for their use in the education system in order to
develop creative abilities of a person and in the process of their formation. Definitely,
using new information technology, we have the real possibility to build an open
educational system, which allows each person to choose their own field of education
in learning. New technology of receiving knowledge through the -effective
organization of the cognitive of students activity in during the learning process on the
basis of modern computer can improve the learning process and its effectiveness as a
whole.

An important level of mastery of the methods of computational mathematics and
physics is an independent writing of various computer programs in algorithmic
programming languages by students, as Basic, Pascal, Visual Basic, Delphi. By
creating these computer models "with zero", working with the source code of the
program, a student can deeply understand the specific ways of processing
information, programming techniques.

This paper proposes a program of "Universal calculator” to solve the problems
on mathematics and physics. The program is prepared according to Visual Basic-6.0,
using numerical methods by which you can draw graphs of arbitrary functions, solve
quadratic, transcendental and differential equations, linear equations, to calculate
definite integrals, perform spectral analysis, processing experiments by the method of
least squares, etc.

Benefits of the program is in that it has the extension “*.exe”, a small volume (a
total of 1.2 Mb), and is described in Uzbek, Russian and English. For it is usage, it is
not necessary to make programs, but simply have a single-line form of the equation
or function.

When you use the screen takes the form:
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= e — S

Universal calculator
Andijan State University
" D'zbekcha o Pyceruii & English

Graphs Universal hiso’
(Uzbek-Rus:

ba'lib,

[ s

Quadratic equation |

Transendental equation
The system of equations
Certain integral
Differential equation
Spekiral analysis <
x
Method least square Tt |
Calculator ax2+bx+c=0

) i [x]
27 nya] B Nesrov M.doc Mo, | @ Totel Comencers.s3- [ Formt Dlews B @@%
Each item (button), there are descriptions of the methods and examples in
mathematics and physics, with solutions, as well.

= roems e — SEIE

Certain integral

Low value & o ANIQ INTEGR. -
(Uzbeke
Upvalue e lw_ Ma'lumki, aniq integralning qiymati OX fimnksiya bilan chegaralangan

figuraning ywiga teng. Trapetsi [ab] akica bolinadi va har bir

bolalea to'g'i kehrvchi fizura trapetsiya deb faraz qiinadi

ak va trapetsiyaning yuzi uning
giga ko'paytmasiza teng ekanfigini e'tiborga lsak,

Resit 50
=
Ok | Tomain menu | Ahout method | Example |
27 nyex] 8] Nasirov M..doc - Miroso... | @ Total Commander 6.53 - .. |[ Y Forms E‘@JQ EXGT @BEE 22

In order to calculate definite integrals with the help of this program it is necessary
to press the button "Definite integrals”, and then enter the lower limit of the integral
"A", the upper limit of the integral "B", the accuracy of calculation "E", the type of

integrand "f (x) =", and press "OK". For example, to calculate the integral foz x3dx =
7 we enter the "A"="0", "B"="2", "E"= "0,01", "f (x) "="-x"3". When we press the
button "Ok", we’ll obtain S = 4,00.

With this program you can also solve quadratic and differential equations,
linear equations, perform spectral analysis and processing of experimental data by the
method of least squares. To make a simple calculation in the program is a calculator.
This program can beneficial physicists, mathematicians and all those who face such
problems and equations, as well as teaching, self-education and research.
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BALKANING EGILISHIDA UNING SILJISHINI MATHCAD
DASTURI YORDAMIDA ANIQLASH
Aliyeva J., Ma’rufjonova M. ADU.

Funksiyalarni hisoblashda hamma vaqt ham u uzluksiz bo'lavermaydi. Ayrim
hollarda uzulishga ega bo'ladigan va pog’onali funksiyalarni ham hisoblash kerak
bo'ladi. Bunday hollar uchun Mathcad shartlarini Kiritish uchun uch xil usulni
ishlatadi:

e if funksiya sharti yordamida;
e Programming (dasturlash) panelida berilgan if operatori yordamida;
e mantiqiy (bul) operatorlarini ishlatgan holda.
Misol tarigasida balkaning egilishida uning siljishini aniglash masalasini Mora
integrali yordamida hisoblashni gqaraymiz (1-rasm).
Balka egilish paytida har xil M1(x) va M2(x) funksiyalar bilan ifodalanuvchi ikki
bo limdan iborat.
if funksiya shartini ishlatishning protsedurasi quyida berilgan:
1.Funksiya nomini va (:=) yuborish operatorini yozish.
2.Standart vositalar panelida Insert Function (Funksiyani qo'yish) tugmasini bosish
va qurilgan funksiyalar ro'yxati muloqot oynasidan if funksiyani tanlash, undan keyin
Insert (Qo'yish) tugmasini bosish kerak. if funksiyasi shabloni uch kiritish joyida
paydo bo ladi.
3.Kiritish joyi toldiriladi.
if funksiyasiga murojaat quyidagicha boladi:
if (cond,x,y),
bu erda cond — shart (masalan, x>L1), x va y funksiyaga gaytariladigan giymatlar.

Agar shart bajarilsa, u holda giymat x ga aks holda y ga yuboriladi.
Programming (Dasturlash) paneli yordamida shartli operatorni kiritish uchun
quyidagi protsedurani bajarish kerak bo’ladi:

1.Funksiya nomini va (:=) yuborish operatorini yozish.

2.Matematika vositalar panelidan Programming (Dasturlash) panelini ochib, u
yerdan Programming Toolbar (Dasturlash paneli) tugmasi va keyin Add Programm
Line (Dastur gatorini kiritish) tugmasi bosiladi.
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3.Yugoridagi kiritish joyiga (qora to rtburchakli) birinchi uchastkadagi egilish
momenti uchun ifoda yoziladi.

+* Mathcad Professional - [razriv_func.mcd]

@ File Edit Wew Insert Format Math  Symbolics  Window  Help - 7 x

Dl SRk Y e = nR A o -] g

|Homal v || il =l ~|B rul===|=t
B A [ x= [F < 31 «f

~

Tallku EYY03H 3rUAMLL MOMEHTUHA = 2000 D0 =3000 P:=4000 L1:=3 L=a

xucofnaw
M1 =F £ M%) = F L1 H o
W=Px-q = ¥W=P-x-gq Ll |x-—
13 1 2 +
EMpAME KyunaH 3rHanw MOMEHTH MM = x
JacTypnalwHuHr if LWAPTAK ONepaToOpHHAK if fyHELMA WapTHHK Knnaw
KynnaL M(E) = if(x € L1 M1 M)
= if v=
MG = |MIGH i x<LI arap ¥ xoNnAa akc xonaa
20

Eyn onepatopkHM k¥AnaWw M = MG - (2 £ L) + M2 - (x> LI

E=2- 10" 7=3000 107%

L
ﬁ:=J‘ MG) - MMG)

_d
Q= M) E.1 & = 0013

1}
W

< >
Press F1 for help. ALTO MM Page L

1-rasm. Uzlukli funksiyalarni hisoblashda shartlarni ishlatish.

4.Dasturlash panelidan If tugmasi (if operatori) bosiladi. Natijada kiritish joyi,
gayerga shartni yozish kerak bo'lgan joy paydo bo'ladi, masalan x<L1 yoki 0<x<L1.

5.Pastki kiritish joyiga ikkinchi uchastka uchun egilish momenti kiritiladi va
bo shliq tugmasi yordamida u ajratiladi.

6.Dasturlash panelidan Otherwise tugmasi bosiladi va shart yoziladi, masalan,
x>L1.

Mantiqiy (bul) operatorlarini ishlatishda berilgan qo'shiluvchi ifodalar mos
mantiqiy operatorga ko'paytiriladi. Mantiqiy operatorlar bul operatorlar panelidan
kiritiladi (Boolean Toolbar tugmasidan). Bul operatorlari fagat 1 yoki 0 qiymat
qaytaradi. Agar shart to'g'ri bo'lsa, u holda operator qiymati 1, aks holdla 0 bo'ladi.
Mantiqiy (bul) operatorlarini ishlatishga misol yuqoridagi rasmda keltirilgan.

ADABIYOTLAR

1. AnekceeB E.P., UecHokoBa O.B. Pemenue 3amad BBIYHCIMTEILHONH MaTeMaTHKH B IIaKeTax
Mathcad, Mathlab, Maple (Camoyuutens). — M.: HT Ilpecc, 2006. — 496 c.



Section. Applied Mathematics and Mathematical Modelling 37

2. Makapos E. Umxenepusie pacuetsl B Mathcad. Uza. TTurep. M. 2003r.

FEYSTEL TARMOG’IGA ASOSLANGAN KRIPTOTIZIMLARGA
UYUSHTIRILADIGAN SLAYDLI HUJUM.
Allayorov 0.X. O’zMU

Blokli shifr qurish metodlaridan biri bu Feystel tarmog’i yoki Feystel
konstruktsiyasi hisoblanadi. Feystel tarmog’i katakchalardan tashkil topgan bo’lib,
ular Feystel katakchalari deb nomlanadi. Har bir katakchada kalit va ma’lumotlar
joylashtiriladi va katakchalardan chiguvchi ma’lumot sifatida esa o’zgartirilgan kalit
va ma’lumotlarni ko’rish mumkin. Barcha katakchalar bir xil tipga tegishli ekanligini
hisobga olsak Feystel tarmog’i ko’p bor takrorlanuvchi aniq bir tuzilmaga ega
ekanligini tushunib olish giyin emas. Kalit esa foydalanilayotgan shifrlash yoki
deshifrlash algoritmlaridan kelib chiggan holda tanlanadi va bir katakdan ikkinchisiga
o’tish davrida almashib turadi. Shifrlash va deshifrlash jarayonida bir xil amallar
bajariladi. Bunda esa fagat kalitlar ketma-ketligi almashadi. Feystel tarmog’i soda
tuzilishga ega ekanligi sabab uni dasturiy va qurilma sifatida tashkil etish juda oson.

Ko’plab zamonaviy blokli shifrlash algoritmlari Feystel tarmog’iga asoslanib
qurilgan, masalan: DES, RC2, RC5, RC6, Blowfish, FEAL, CAST-128, TEA,
XTEA, XXTEA va boshqgalar. Bugungi kunda blokli shifrlash algoritmlari keng
go’llanilayotganligi undagi hujumlarning soni oshib ketishiga olib keldi. Shuningdek
blokli shifrlash algoritmlarining kriptotahligiga bo’lgan talabni ortishiga olib keldi.
Biz shunday usullardan biri slaydli hujum usulini feystel tarmog’iga asoslangan
Kriptotizimdlardan biri MAGMA algoritmida sinab ko’ramiz.

Slaydli hujum 1999 yilda Aleks Biryukov va Devid Vagner tomonidan taklif
gilingan bo’lib, bu hujumda shifrlash raundlari soni muhim emas. Bo’sh joylarini
topib shifrni buzish magsadida tasodifiy shifrlash bloki ma’lumotlarining gandaydir
aspektlarini izlashdan ko’ra slayd hujum Kalitlari jadvalini tahlil giladi. Kalitlar
jadvalining eng keng targalgani kalitlarning siklik tarkrorlanishi hisoblanadi.

Slaydli hujum tushunchasi ikki xil ko rinishda bo’lishi mumkin:

1. har bir raund funksiyasi Fhar bir shifrlash raundlari uchun bir xil bo’lIsa;

2. har bir raund kirish va chigish ma’lumotlarini bilgan holda, har bir raund
kalitini bilish imkoniyati.

Slaydli  hujum usulining eng soda ko rinishini quyidagicha izohlash
mumkin.Kriptotizimlar paydo bo’libdiki, ularning kriptobardoshlilik xususiyati eng
asosiysi bo’lgan va bo’lib kelmoqda - algoritmning hujumlarga garshi tura olish
imkoniyat.
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Kriptotizimni buzish uchun gancha ko p vagt va resurs sarflanishiga garab uning
kriptobardoshliligi baholanadi. Kriptobardoshlikni tahlil gilishning bir nechta turlari
mavjud, shulardan biri slaydli hujumhisoblanadi.

Slaydli hujum — tanlangan ochig ma’lumotga asoslangan, kriptotahlil qilish
imkoniyatini beruvchi, ko p raundli, blokli shifrga gilinadigan kriptografik hujum.
Birinchi bor 1999-yilda Aleks Biryukov hamda Devid Vagner tomonidan taklif
etilgan.

Quyidagi ikkita tushuncha Slaydli hujum asosi hisoblanadi:

1. raund shifrlash funksiyasining bir xilligi — Har bir raund uchun F funksiya bir
xil;

2. kalitni topish imkoniyati ixtiyoriy raund uchun kirish va chigish ma’lumotlarini
bilgan holda kalitni topa olish imkoniyati. P va F(P)ni bilgan holda Kni toppish zarur.

Ushbu usul ma'noviy jihatdan quyidagicha: ikkita shifrlash jarayoni ustma-ust
go'yiladi, bir shifrlash jarayoni ikkinchisidan bir raundga kechiktiriladi. Slaydli
juftliklarni topgandan so " ng, raund kalitining ayrim bitlarini hisoblab topish mumekin.
Kalitning golgan bitlarini topish uchun, golgan boshga slaydli juftlikni topish kerak
boladi. Bir nechta slaydli juftliklarni toppish natijadida kalitning xamma bitlarini
topish imkoniyati paydo bo’ladi.

Magma algoritmi uchun Slaydli hujumning ganchalik gollanilishini ko'rib
chigamiz. Magma Simmetrik blokli shifr hisoblanib, TOCT 29147-89ga asoslangan.
Ma’lumotlar bloki 64 bit, maxfiy kalit 256 bit va 32 raundlik shifrdan iborat.

Magma Feystel tarmog’iga asoslangan, xabarning fagatgina bir tomoni
0 zgartirilishga uchraydi va bu chap P va o'ng P* tomonlarni tagqgoslab korish
imkoniyatini beradi. Kalitning turli xil kombinatsiyalari uchun slaydli hujum
algoritmlarini ko rib chigamiz.

Magmada ham xuddi TOCT 29147-89 standartida bo'lgani kabi raund kalitlari
ishlab chigish funksiyasi ko'rib chigilmagan, bu algoritmni kalit belgilari orgali
taftish o'tkazib, kuchsizlantirish imkonini beradi. Shuni xam esdan chigarmaslik
kerakki, kalitning so'nggi 8 ta elementi invertsiyaga uchraydi. Biz ushbu misolda
invertsiya jarayonini hisobga olmagan holda ko rib chigamiz.

Boshlanishiga barcha raund kalitlari bir xil bo'lgan xolatni ko rib chigamiz. Bir
kalit elementining hajmi 32 bitdan iborat bo'lishini hisobga olsak, 2* xil kalit (barcha
kalitlar fazosining 2%°), barcha raund kalitlari uchun giymat bir xil bolgan xolatni
korib chigamiz.

Tug’ilgan kun Paradoksiga asoslangan holda, 0,5 ehtimollik bilan slaydli juftlik
topish uchun 2N/2 ifodasini tanlash kifoya. 2'® xil turli variantlarni qo’yib chigshimiz
yetarli bo’ladi. MAGMA algoritmi Feystel tarmogiga asoslangan holda
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tuzilganligidan, P va G ga Siklik takrorlanuvchi raund kalitlari uchun slaydli juftliklar
ganday ko rinishga ega ekanligini ko rib chigamiz, yani
Kl =K3=K5=K7vaK2=K4=K6=K8. (1)

Tenglik amalga bo'la oladigan 2%° ga teng bo'lgan kalitlar fazosidan 2% ta
Maxfiy kalit mavjud bo’ladi. Shifrlash jarayonida raund kalitlari o zining qollanilish
ketma-ketligini yo qotmaydi deb hisoblaylik. Birinchi misoldan fargli o’larog ushbu
gidiruv jarayonida, shifrlash algoritminingbarcha mavjud kiruvchi ma’lumotlari
ustida qidiruv amalga oshiriladi. Tug'ilgan kun paradoksiga ko'ra, ochiq
ma’lumotning 2% ta variantini qo’yib chigish orgali slaydli juftlik topiladi.

Birinchi ochig matnning o'ng PR va chap PL deb belgilab olamiz va ikkimchi
PL1 va PR2 ko rnishida belgilab olamiz. Bundan Feystel sxemasi bo yicha quyidagi
tenglik kelib chigadi:

PR@PL1 = F(PR, K1);

PL1 @&PR = F(PR1, K2).

EL, ER u EL1, ER2 Shifr-tekstlari o"rtasidagi aloga anologik tarzda aniglanadi.
EL1 @QER = F(ER1, K2);

EL&ER1 = F(ER, K1);
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IKKINCHI TARTIBLI SIRTLARNI KESISHISH CHIZIG’INING
KOORDINATA TEKISLIGAGI ORTOGONAL PROYEKSINI MAPLE
TIZIMIDA ANIQLASH
Mirzakarimov E., Fayzullayev J. FarPI

Ikkinchi tartibli sirtlarnilarning to’lig ko’rininshini tasavvur qilish, jism
shaklini ko’z oldiga keltirish uchun koordinata tekisliklaridagi proyeksiyalarini
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aniqglash zarur bo’ladi. Shuningdek ikkinchi tartibli sirtlarnilarni kesishish chiziglarini
vaularningkoordinata tekisliklaridagi proyeksiyalarini aniglish muxandislik ishlarida
sirtlarning bo’laklarini bir-biriga aniq bog’lash inkoniyat yaratadi.

Fazoda jisimning ortoganal proyeksiyasining qoidasiga asosan jismni
poyeksiyalovchi parallel nurlar proyeksiyalar tekisligiga perpendikulyar bo’lganligi
uchun bunday parallel proeksiyalash to’g’ri  burchakli  yoki ortogonal
proyeksiyalash bo’ladi.

Geometrik tasavvur uchun muhim bolgan, ikkinchi tartibli sirtlarni va ularning
kesishishdan hosil bo’lgan chiziglarning ortogonal proyeksiyalarini aniglash
masalasining yechiminiMaple tizimida topish mumkin.

22 =x*+y’konus va (z-5)"+x?=1eslindming kesishish  chizig’ining
proyeksiyasini Oxy koordinatalar tekisliklarida qurishdasturini tuzamiz(1-rasm):

1-rasm.

Maple dasturi:
> restart;with(plots):with(plots,intersectplot):
> R:=4: 70:=5: # R:=4: z0:=6:
> ql:=implicitplot3d({z"2=x"2+y"2,(z-z0)"2+x"2=R"2} x=-4..4, y=—
10..10,z=0..20,grid=[13,13,13]):
> 2:=intersectplot(z*2=x"2+y"2,(z—z0)"2+x"2=R"2,
x=-4..4,y=-10..10,z=0..20,axes=box,thickness=3, orientation=[70,40]):
> g3:=intersectplot(x"2+y"2=(z0+sqrt(R"2—x"2))"2,z2=0,x=—4..4,y=-10..10,z=0..20,
axes=box, thickness=3, orientation=[70,40]):
> g31:=intersectplot(x"2+y"2=(z0-sqrt(R"2—x"2))"2,z=0,x=—4..4,y=—
10..10,z=0..20,axes=box, thickness=3, orientation=[70,40]):
> g4:=intersectplot(z*2-y"2=R"2—(z-z0)"2,x=10,x=-10..10,y=—
10..10,z=0..20,axes=box,thickness=3, orientation=[70,40]):
> plots[display]([g1,92,93,931,94],orientation=[56,81],view=[-10..10,-10..10,—
1..10]);(1-rasm)
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AVTOMATLASHTIRILGAN AXBOROT TIZIMLARI VA TASHKILOTNI
BOSHQARISHNING AVTOMATLASHTIRILGAN AXBOROT TIZIMI.
Ovxunov |., Madolimov F. ADU

Tashkilotni boshgarishning avtomatlashtirilgan axborot tizimi tashkilotning
magsadidan kelib chigadigan talablarga muvofiq axborotlarni yig’ish, gaytaishlash,
tagsimlash, tagdim etish uchun mo’ljallangan standart proseduralar, xodimlar,
dasturiyvositalar, asbobuskuna, ma’lumotlarning o’zaro bog’langan majmuidir.

Mazkur  tizim  birgalikda  harakat qiluvchi ~ kompyuterlar  va
telekommunikasiyalar, kompyuter axborot mahsulotlarini ishlab chigish va garorlar
gabul gilishni go’llab quvvatlash uchun mo’ljallangan.

Shuni gayd etish lozimki, axborot almashuv jarayoni insonning eshitish,
ko’rish, anglash a’zolari orgali gabul gilinadigan nutq, ma’lumot yoki tasvirlar bilan
boshlanadi va tugaydi. Keladigan-chigadigan bu elementlar o’rtasida
kompyuterlashgan axborot tizimi da turli darajadagi elektron mahsulotlar bo’ladi.
Bular operasion tizimlar, ma’lumotlar bazalarini boshgarish tizimi, amaliy dasturiy
ta’minot va axborotning o’zidir. Ushbu axborot va dasturiy vositalar hamda
komponentlardan ko’pincha aynan bir paytda va 0’sha vaqgtda foydalanib bo’Imaydi.
Shuning uchun ham bunday axborot tizimlarining 0’ziga xos tomoni shundaki,
ma’lumotlarni gayta ishlash jarayoni vaqtida ular aralashib ketadi.

AATnNiIng konseptual modeli. Axborot tizimi foydalanuvchilarning talabiga
muvofig axborotlarni yig’ish, gayd etish, uzatish, saglash, to’plash, gayta ishlash,
tayyorlash va tagdim etishga mo’ljallangan. Konseptual nuqtai nazardan garaganda,
axborot tizimi - bu operasiyani bajaruvchi tizim va boshgaruvchi tizim o’rtasidagi
vositachi sanaladi.

Axborot-kommunikasiya texnologiyalari axborot tizimi ichidagi texnologiya
sanaladi. Axborot tizimi tizimdagi ma’lumotlar, axborotlar bilan operasiyalarni
amalga oshiradi. Axborot tegishli muammoga garatilgan bo’lib garorlar gabul gilish
uchun asos bo’lib xizmat giladi. Axborot hal etilishi lozim bo’lgan vazifaga muvofiq
va ushbu vazifani hal etuvchi xodimning gobiliyatiga muvofiq gayta ishlanadi.
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Axborot tizimining funksional modeli.

Axborot tizimining funksional modelini quyidagicha tasavvur etish mumkin,

Mazkur modeldan ko’rinib turibdiki, axborot tizimining sohasi axborot
obyektlari majmuidan iborat axborot makonini ifodalaydi. Umuman olganda axborot
makoni bir xilda emas, chunki unda axborotlarning yuzaga kelishi, tashkil etilishi va
joylashtirilishi jihatidan farglanuvchi axborot obyektlarini 0’zida saglaydi.

Tizim orgali barcha axborotlarning yuzaga Kkelishini quyidagi asosiy
proseduralarga ajratish mumekin: saglash, gidirish, gqayta ishlash, kiritish va chigarish.
Birinchi uchtasi ichki bosqgich sanaladi, to’rtinchi va beshinchilari esa mazkur tizim
bilan axborot manbai va tashqgi muhit o’rtasidagi alogani ta’minlaydi.

1 - axborotni tashkil etish, saglash va tagdim etish tizimi;

2 - axborotni Kiritish, yangilash va tuzatish tizimi.

Axborot muhiti. Axborot muhiti 0’zaro bog’langan uchta tarkibiy gismni 0’z
ichiga oladi. Bular: foydalanuvchining axborot tuzilmasi, axborot-kommunikasiya
texnologiyalari, boshgaruvning ishtirok etuvchi obyektlari.

Axborot infratuzilmasi axborotlarni 0’z magsadlariga erishish uchun
foydalanadi.

Axborot-kommunikasiya texnologiyalari foydalanuvchilarni zarur
texnologiyalar bilan ta’minlash vositasi sanaladi.

Axborot infratuzilmasi doirasida axborot-kommunikasiya texnologiyalari
foydalanuvchilari ham o’zaro harakatlanuvchi o’ziga xos muhit sifatida ko’rib
chiqgiladi.

Foydalanuvchi kerakli axborotlarni olish uchun rasmiy (formal) va norasmiy
axborot tizimlari yordamida uning manbaiga murojat gilishi lozim. Tashqi manbaga
rasmiy tizim orgali ko’rib boriladi. Bu tizim axborotlarni ragam va matnli ma’lumot
(statistik hisobotlar, kitob, jurnal, xabar va hakazo) ko’rinishida tagdim etadi. Ichki
manbaga murojat qilish axborot- kommunikasiya texnologiyalari komponentlari -
kompyuterlar, tizimli va amaliy dasturiy ta’minot hamda zarur hollarda
kommunikasiya vositalari yordamida amalga oshiriladi. Ichki manbalar norasmiy
tizim vositasida ma’lumotlar bazasidan so’rovga javob tarigasida foydalanuvchini
axborot bilan ta’minlaydi. Foydalanuvchi rasmiy va norasmiy tizimga suyanib
ijtimoiy faoliyat, korxona va tashkilot ishini tavsiflovchi axborotlarni oladi.

Axborot tizimining namunaviy tarkibi. Avtomatlashtirilgan axborot
tizimiga quyidagilar kiradi: odam(xodim), texnik vositalar, axborot va dasturiy
ta’minot. Ular birgalikda boshqgaruv usullari uchun ma’lumotlarni gayta ishlaydi (1 -
rasm). Ta’minlovchi qism axborot, texnik, matematik, dasturiy, tashkiliy, xuquqiy,
uslubiy, ergonomik, psixologik va lingvinistik ta’minotdan iborat bo’ladi.

Axborot ta’minoti - tashkilotda aylanib yuruvchi axborotlarni tashkil etish
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shakli, joylashtirilish hajmi (axborotlarni tasniflash va kodlashtirish, hujjatlarni
unifikasiyalashtirish tizimi, axborot oqimlarining yagona tizimi) bo’yicha loyiha
garorlarining shuningdek ma’lumotlar bazasi tuzilish uslubining majmuidir.

Avtomatlashtirilgan
ax0opoT TH3UMH
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1 - rasm. Axborot tizimining namunaviy tarkibi
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NMHHOBAIIUSI CYBBEKTJIAPU ®AOJIUSATH
CAMAPAJIOPJIMTUHU AHUKJIAII YCYJJIAPA
AbnymnaeB A., Aonyiiaes b. (TATY ®aprona ¢punuanu), Adayradhdopos C.
(Kanyowuit Kopest lHXa yHUBEPCUTETH).

NunoBarnusutapau MyBadHaKuATIA amalira OMUIIH KV )KUXATIaH KOpXOHaIap
($aoMATHHN aJeKBaT OaXOJAHWIIWHU TabMHUHJIANWAWTaH yCIIyOWid Ba METOJOJIOTHK
anmapatHu  KyaHwmmura Oornwk. Iy mMyHocabatr Ounan wmia®d 4YuKapuii
KOPXOHAJIAPUHUHT MOJIMS-XYKAIUK, MTHHOBAIUS Ba WHBECTUINS (DAOTMSITUHUA TaXJIW
KWIKII Ba Oaxounami, OyHIaH TYFpu Ba (oimanu xynocajap YHKAPHIL, MyaMMOHH
UMMM MYJUTApUHU TOMHMIN TYFPUCHIATH Macajajiap PUBOXJIAHTaH MaMJlakaTiap,
XYCyCaH pakKamJId MKTHCOAUETHra yTaeTraH MamilakaTiap y4yH, MyXHM axXaMHsTra
ara[l,2].
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Hly myHocabaTt OuiaH XO3UPrd Kywid pakoOaT IIapOMTHAAa WIMHNA HILIad
YUKapUIl KOpXOHAJapu (aoiausATUHHU, alHUKCa WHHOBAUUs (AOJIMATUHU TaXJINI
KWJIUIIHUHT SHTH, caMapajld yCYJUIApUHHU HMIUIA0 YMKHUII Ba >KOPUM 3THUII MyXUM
XUCOOJIaHa M.

TamkunoTnapHUHr WHHOBaUMs (AOJUATUHHM, WIMHNH-aMaluid HIUIApUHU
TaxJIWJI KWK Ba OaXOJIAUTHUHT PEUTHUHT WHAMKATOPJIAPUHH XHCO0JIa0 YMKUIITA
acocCjaHTaH AJITOPUTMHUUIILIA0 YHMKUIIIH.

UK (ungukarop kodpdunrentu)— Oy ym4yoB Oupiurura sra 6yiamaras Ba 2 Ta
Ba YHJAH OpTHK JIOHMXa KYpCaTKUWIAPUHUHI Ma3MyHUHH YMYyMJIAIITHPIaH,
KOMIIBIOTEPra KMPUTHUII MYMKHH OyiraH kodpuuueHTaup. PeHTHHr MHIUKAaTOpU
sca ymoly K03 PUIHMEHTIApHUHT HHFUHINCH, €KUM MaTEMATHK KaMJIaHMacuIup.

By xoad¢unmenTiapHn XOCWJI KWIMII YYyH KyWuUJard taMmoiuiiapra acoc-
JAHTaH MaTeMaTHK anmnapar Uiuiad YUKWIMIIKI 3apyp:

-KypcaTKuwiap YaI4oB OMpiurura 3ra OyaMaciauru;

-koa(dpuimenTIap KypcaTkuuiap Ma3MyHuUra TYFpy MpONnopIoHan OOFIaHTaH
y=F(x)pyHKuusicu XoaaTu OYIuIIH;

-KypcaTKuwiap yCTHJa MaTeMaTUK XucoOjamuiap Oaxkapwiranna (QyHKIUS
YEKCHU3JINKKA NHTUIIMACIINUTH;

-MaTeMaTUK almnapar Ma3MyHJIapu Oup-Oupura sSiKMH OYiraH KypcaTKU4IapHU
(dbyHKIIMOHAT OOFIMKIUTUHY TabMUHJIAIIIHN;

-pyHKUIMs OUp TOMOHJAH AapPryMEHTJIAPHUHT ABTOHOMJIMTMHH, WKKUHYHU
TOMOHJIaH YMYMUW Ma3MyHUHHU MYKOTMACIUTH 3apyp;

-pyHKUIMS ~ KUMMATUHUHT  y3rapuild  TAalIKWJIOTHUHT  KYpcaTKU4YJIapH
KUUMATUHUHT Y3rapuilmura aaeKBat OYIuIIM 3apyp.

MabiaymMkn Oy MareMaTuk ammapaT KypcaTKUujiap YI4OoB OUpJIMTUTa 3ra
OynamarangarnHa sximy Hatwxka Oepaau. LLyHuUHTr y4dyH spaTwirad ajaropuTMura
acocaH OupiaMyu (KOMIbIOTEpra KUpPYBYM) KypcaTKW4lap HMKKH Oockuujga aud-
(dhepeHnmaIusIaHaIu.

Kypcatkuunapuu nuddepenmanusiaiiiy OUpUHYM OOCKMYMAA  KyHUJaru
SHTU, YI4OB OUpiurura sra OYJIMaraH HHIUKATOP KOI(PUIIMEHTIApPU XOCHJI

KUJIUH/IN:
K,
WK, = K, (D
Oy epna: MK -TalmKuI0THUHT WIMHH CaJIOXUSITH;

Ki-yMymuii nurannap coHuy;
K- ymymuii namuii xogumiiap COHH.
NK,=(Ket+Kg+Kg+K19+K11)/ Ks (2)
0y epna: UK, -TalIKUIOTHUHT UIIMUM HATUXKABUNIIUTH;
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Ks-TalIKunoTHUHT OXUPTH S UHJIIMK WIMHK HaTHXKAJIAPH,
Ke¢-nnmuii makonanap conu;
Kg-onmmHran nmarentiaap conu;
Kg-uon sTunran gapcivkiap COHU;
K10-YKyB Kyianmanap coHu;
Ki;-moHOTpadusnap conu.
K7
K3 = — (3)
Ke
By epna: UK3-unmuii HaTWKaJIApHUHT YET 3Ja TaH OJMHUILIN Japa)Kacy,
K7- yet sna yon 3TWIIraH WIMHI MaKoJiaJiap COHHU,
Ks- TalIKuinoTHUHT OXHMPIY 5 MAJUTMK WM HaTKaJIapy.
10 * K3
UKy = —— (4)
Ky

By epna: VK, -TalmkuiOTHUHT WIMUKA-TEXHUK 0a3acu Jlapa)kacu;

Ki-ymymuii nnrammnap coHu;

Ki,-Tasxpuba 6a3acMHUHT OOPIIUTH;

Kis-tamkunornaru ATK BocuTanapu CoHu.

TamKWUJIOTHUHT MHHOBAIIMOH PEUTUHT UHAUKATOPU:

PU,,,=NK;+UK,+UK3+U1K, (5)

XKanBanga KenaTUpwiIraH MabIyMOTiIapAaH KypuHuO typubauku, WK,
MHIUKATOP KO3(PPUUMEHTH TAIIKWIOTHUHT WiIMUNA (paomustunu 2 ta, HUK,—6 Ta,
NK3-2 ta, UK4-3 xypcaTKMunHU Ba PEUTUHT MHIMKATOPH 3ca 13 Ta KypcaTKHUYHU
V3una myxkaccamiarad, K; Ba Kg kypcarkuwnap 0y O6ornanunuiapaa 2 maporadbamgan
UINTUPOK ITraH. XamMma MareMaTtuk (opmynasapHu WNUIA0 YUKHUINAA TAIIKHIOT
KYpCaTKUYWIAPHUHT Ma3MyHH, aBTOHOMJINTH CaKJIaHUO KOJMHraH. TallKWUJIOTHUHT
KypcaTKA4lapu SXIIMJIAHCA HWHIUKATOP KOd(PPUIMEeHTIap KUUMATHHUHT OIIHO
Oopuiy, EMOH 0YJica KaMalUIIKM TAbMUHJIAHTaH.

Nnmuii TalIKWJIOTHUHT XaMMa MHAMKATOP KO3(PPUUIMEHTIAPUHUHT XUCOOJIaIn
QITOPUTMH YIIOY KOPXOHAHUHT WIMHHI CaJOXUATH MMKOHUSTIAPUHUA aHUKJIAIIra
€pam OepaauraHpeHTHHT UHIUKATOPUHU Oepaju.

Nnuna® uukuiaran sSHTH, KYPCATKUWIAPHU KaWTa WIUIAWIUTaH MaTeMaTHK
anmapaTHd cuHa0 Kypuml ydyH kedarupwirad “Al” Ba “B1” TamKuioOTHUHT
KYpcaTKA4JIapu acocuja yIapHUHT PEHTHHT MHANKATOPIAPH XUC001a0 YMKUIaUTaH
JACTyp SIPaTUJITaH.

Kyiinaa xucoOam HaTHxXanapyu KeITHPUTaH:

Ki, — TamkwioTnapHUHT WIMUNA-TEXHUK Oazacu napaxkacu 0,5ra TeHr ned
OJMHAY. JleMak TalKWIOTIAPHUHT WIMUN aKTUBJIUK PEUTUHT WHAUKATOPH:

Al tamwkunor yuyn PU = 3,697.b1 tamkunor yuyn PU =3,149.
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Mynnait Kuiub TAIKUIOT KYPCATKUWIAPUHUHT KOMIBIOTEP TAXJIMIU IIYHU
KypcaTauku, “Al” TAIKUJIOTHUHI WIMHUNA cajloXusaTd “bBl” TalIKUIOTHUHT WIMHUN
canoxusatuaan 0,548 myHKTra 10KOpH.

Jlemak, OyHmaii OaxOJIAIIHMHT THU3WUMJIM TaxJIMJIM JIaBiaT OOIIKapyB
OpraHjiapy, WHBECTOpJap,MYKHd Ba TallKM HCTEhMONUMIIAp, (aH Ba WHHOBAIIMS
JTOHOpJIapU TOMOHHUJIAH HWIUIATWIMIIK MYMKUH. BYHUHT ycTHUra KOpXOHaJapHUHT
KaTTa MHKECHArW CTPATETHSICHHU OYTryHTH KyH J0J73ap0 TaaOWpKOPIWTH OWIiaH
Oofmaii omamuraH BocuTa cudaThia KYyJJIall Ba ONTUMAT Kapop KaOyi KHIIHII
UMKOHHSITHUHU Oepajiu.

AJIABUETJIAP

1. PoGepr C. Kannan, HeiiBun IL. Hoptom. COanancupoBaHHasCUCTEMA
nokasareneit. 3AO«Omumn-6uzHec», Mocksa, 2003, PDF ebook © BigSun 2004. 15-c.
2. PaxmanoBa T. DO., KprokoBa A. A.MHHOBallMOHHAas aKTHUBHOCTh OPTaHHW3aIINU:

COBpEMEHHBIE METOJAbl OIEHKU. MexayHapoaHblii HayuyHbld >xypHainNe 1.3 (135.3) /
2017TI'TY cr- 252.

O KOMBUHATOPHBIX U AJITEBPAUYECKUX TOXIECTBAX
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KoMOuHaTopHbIMH ~ TPUHATO  Ha3blBaTh  TOXJECTBA, COZEpIKaILNE
OMHOMMAJIBHBIE WJIM MOJMHOMHUAJIbHBIE KO3(PPUUIMEHTHI. ANreOpandecKuMu e Mbl
Ha3bIBa€M TOXKJIECTBA, COAEPKAIIUE IEPEMEHHBIE, KOTOPbIE MOIYT IPUHUMATH
ITPOMU3BOJIbHBIE 3HAaYeHUs. CyIIECTBYIOT TAKKE CMEIIAHHbIE TOXKAecTBa. [l03TOMY MBI
MOXeM KOMOWHATOpPHBIE W anreOpandecKkue TOXKAECTBA OOBENECHUTH IOJI OOIIUM
Ha3BaHUEM TOXKIECTBA.

ToxxmecTBa WrparoT B pa3BUTHM MaTeMaTUKU o0coOyro pousib. Hampumep,
dbopmyna OunHoMa HpIOTOHA HCHONB3YETCS B CAMBIX PA3IUYHBIX OTPACISIX
MPUKJIAJHOM U TEOPETHYECKOW maremaTuku. B kHure [l] mpeanmpuHaTra mombITKa
CUCTEMATU3UPOBAThH WM KJIAaCCU(ULIHUPOBATH KOMOMHATOPHBIE TOXKAECTBA.

Kak omnpenennts HOBU3HY TOTO WJIA MHOTO TOXJAECTBa? MOXHO JIM BBIBECTH
JAHHOE TOKJIECTBO U3 paHEe M3BECTHOIO MPOCTHIM WM 00Jiee UM MEHEE CIOKHBIM
nyteM? W ecam MOKHO BBIBECTH, CIEIYET JIU CUYUTATh €ro HOBbIM? Eciu mMatemMaTuk
BbIBEJI HEKOTOPOE TOXKIECTBO, TO OH OOBIYHO MOXKET CUHUTaTh CBOE TOXKIAECTBO
HOBBIM, €CJIM OHO HE€ BCTpPEYAeTCd B NPEABIAYIIMX MAaTEeMaTUYECKUX TpyJax.
[TomyvaeTcsi, 4TO HOBU3HA TOXKJECTBA HOCUT CyOBEKTUBHBIN XapaKTep WIH SBISETCA
MPEAMETOM MAaTEMaTUYECKON JIOTHKH.

B pa6ore [2] Tak Ha3piBaeMasi popmyiia cBepTku Bannepmonaa
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p
pym-—p n
C)(, _)=(,) 20e0<p<k 0<ks<n
i/ \k—1i k
i=0
BBIBOJIUTCS KaK CJICICTBUE MOJyUYEHHBIX PE3YyIbTaTOB.
W3 momydeHHbIX B paboTe [2] pe3ylbTaTOB MOXHO TakKe BBIBECTH Ooliee
CJI0KHOE TOXIECTBO

Ya-nl)( =Y ()7

20e x — mobas nepemenHas (m. e.moboe wucno),0 <k <n,1 <p < k. 910
TOKIECTBO, MO-BHIUMOMY, SIBJISICTCS HOBBIM, €T0 MOKHO PacCMaTPHUBATh KaK HEKOE
06061menre popmynsl Banaepmona.

MoXHO TaKke paccMaTpuBaTh YCIOBHBIE TOXKIECTBa, T.€. TOXKIECTBA,
CTpaBeSTUBBIC MIPH BBHITOJHEHUH HEKOTOPBIX 3apaHee 3afaHHbIX yciaoBuid. [Ipumepst
TaKUX YCIOBHBIX TOX/IECTB IPUBEACHHI B padore [3].

B nanHHO#l paboTe MPUBOAMTCS TAaKXKE HOBOE alredpandeckoe TOXKIECTBO,
CTIpaBEITUBOE IS JIFOOOTO HEYETHOTO HATYPAIBHOTO Yucia N:

n—1
a® +b" = (a+b) ¥,2, K, a'b'(a + b)r~**D, (1)
rae
1) K; — yenvie uucna, Ky = 1, ocmanvhvle K; ebruucisiomcs pekkypenmno;
2) ecnmu N—mpocroe, To misi i = 1 Bce K; aemsarcs Ha N 0Oe3 ocTarka.
JIJ1st HarsAHOCTH HAIUIIEM SIBHBIC BUIIBI ToXxAecTBa (1) mman=3,5,7,9,11, 13 :
a3+ b3 = (a+b)((a+ b)? —3ab),
a®> +b° = (a+ b)((a + b)* — 5ab(a + b)? + 5a°b?),
a’ +b” = (a+b)((a+b)® —7ab(a+ b)* + 14a?b?*(a + b)? — 7a3b?3),
a® +b° = (a+b)((a+b)®—9ab(a+ b)® + 27a*b?(a + b)* — 30a3b3(a + b)?
+9a*bh™),
a> + b = (a+ b)((a + b)'° —11ab(a + b)® + 44a®b?*(a + b)°®
— 77a®b3(a + b)* + 55a*b*(a + b)? — 11a°b®),
a® + b3 = (a+ b)((a + b)*? —13ab(a + b)'° + 65a?b?(a + b)?
—156a3b3(a + b)® + 132a*b*(a + b)* — 91a°b°(a + b)?
+ 13a°b®).
JINTEPATYPA

1. JIx. Puopnan. KomOunatopusie ToxkaectBa. Mocksa, «Hayka», 1982.

2. Ab6nypaxmanoB X.K. O reomerpuueckoil CTPyKType KOJOB, HCHPABISIOMIMX OIIUOKH.
Juccepraiysi Ha COMCKaHHE YYEHOW CTeNeHM KaHaujaara (GU3MKO-MaTeMaTHYeCKHX HaykK.
Tamkenrckuii ['ocynapctBennsiii YHuBepcureT, Tamkent 1991.
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3. Ao6aypaxmanoB JXK.K. O cozpmatomux GopMyiabl W TOXISCTBA alrOpuTMax M HX
IIPUMEHEHUSIX. AHIMKaHCKUM ['ocynapcTBeHHbI YHUBEpcuTeT, PU3NKO-MaTEMaTUUECKUE
HayKH M uXx npenojasanue, «llegarornueckue urenus — 2009», Ananxkan 2009. (Ctatbs Ha
y30€KCKOM SI3BIKE)

BO3OPHUHI' CTOXACTUK MOJIEJIN
AszumoB P., A6xynBoxunos A., A6xycanomos V., Xipaepa T

Ymoby wumima n ta y3apo 60rmmMK Oyiaran 6o3opiap KapamuO, Oy 0o30piapHH
xap oupuaa n ta ToBap 0ynub, Oy ToBapiapHU HapxJjapuHu O6axosam Kyhuaaru Uto
TUMUAATH  cToXacTWUK  auddepennyan  TeHraama  OwinaH — OolIKapuiaau
ned Kapajaiay.

dx = A(tyx)xdt + B(t,x) dz (1)
Oy epma x(t) € R",z(t) € R — HopMaamran Bunep mporeccu OYnMO YHUHT
TUCTIEPIMACH Kyiaarura TSHT
M{lz(t) —z(t)I1} = |ty — 2|, (2
6y epna M{|z(t;) — z(t;)| } matemaruk KyTHIMa.
Kapamaérran (1) cuctemanu Kyﬁm[amqa JICKOMIIO3HIIHAsIIApra aKpaTamMu3 |

dxi = aiixidt + bl'ixidZ + z a;; X dt + z bl]x]dz (3) dxl]

oy epz[axg = (xl-, Xj ),

Qi Qi a. b.. b :
iy =l ) 5 = [a) B - [b;: )5 = [y
Kapanaérran (1) cucrema yuyH croxactuk wmatpuna (yHkusau(CMO)
Ty3aMu3
11(t,x) = [V; ()]
Gy epmaVy; (x;) = x7, i [1 n]
Vi (xij) Xij Lp. i Xij ) i;j €[1,n] (5)
P — Myc6am AHUKTIAH2AH CUMMEMPUK MAMPUYAIAp
(CM®) Bay € R"yuyH ckansip croxactuk pynkuusau ty3amu3 (CCD)
V(t,x) =y" 11t x)y (6)
Teopema: Arap (1) cucrema yuyH
1) CM® mychart aHUKIaHTaH OyIica .
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2) CC® nan (1) cucremara HECOAaTaH OJMHTaH YPTAJAMITHPUITAH XOCHIa MaH(HiA
aHUKJIaHTaH OyJica.
VY xonnaa (1) cucremann MyBO3aHaT XO0JIaTH YpTa KBAAPATHK TYpFYH OYiaau.
AJTABUETJIAP

1. Kam. U. {, Kpacosckuit H. H. OO0ycTOWYMBOCTH CHUCTEM CO CIy4YailHBIMH IapamMeTpamu.
[Tpuki. matemaruka u mexanuka. 1960r 24 soin. 5. C. 809-823.

2. Maprsiaiok,A.A.Ctoxactuueckas Matpuna-gpyskuus JlssmyHosa u e€ npumenenue. JJoxn. AH.
CCCP. 1988r. 299.Nel. c.46-49.

3. AsmumoB P.K. ®opma arperupoBaHus CTOXaCTHUYECKOM CHCTEMbl Ha OCHOBE MAaTPUYHOMN
dbynxumnm Jlamynosa //[{oxkn. AH. YCCP. Cep A. -1981, Nell. —c.
5-8.

®YHKIUAJAPHU CIIJIAMH ®YHKIIUSIJIAP BUJIAH
AKUHJIAIITUPUILL
BaitauauHoB X. (TATY), Asumos P., Asumos b. (AJlY).

CUMKIury  1oKopu OyiMaraH QyHKUMSIAp YYyH KynxaajdapsKUHIAIIUIIT
anmapatd cudatuga Karop HOKYlIainukiapra osra. bynapjaan »Hr acocuiicu
IIyHJaH uOopaTku, OyHAaM (QYHKIUSIAPHUHT OuUpOp HYyKTa arpoduaaru XojaTH,
yIIApHUHT TYJa X0JaTh OujaH y3BUM OOFMMKANP. byHIaHTamKapyn HMHTEPIOJNISIIMOH
KYTIXaJIapHUHT HYKCOHU cudarua yIIApPHUHT XapJIouM  XaMm
WHTEPHOJSAIUOHIAHYBUM (PYHKIUATA SKUHIIAMIABEPMACITUTHAUP. DHI SXIIH TEKUC
SKUHJIANTYBYH  KYMXA/UIApHUHT  KaMUWJauTH  cudaTuga  IIyHH KYpCaTHII
MYMKHHKH, VyJIapHA KypuIl KyJa KUWWH Ba oJaaraa OyHJAaW KYIXagHUHT
napakacu OpTUIIM OusiaH koddduimennapu xam Te3 Yycub Oopaau.Oxupru
BaKTJIapJla NIy HYKCOHJAH XOJM Oynaran OOIIKa SKUHJIAIIUII anmnapaTiapHu
uniad YmKuIMokaa. Hazapuii TagkuKOT Ba TaTOMKIIapJa sIXIIA HaTHXa OepaauraH
anmapar — crulaiH Qysknusuiap annapatuaup. CrjmaliHHUHT Tabpudu Ouiian
TaHUIIAWIHK. XaKukuii yxaaru [a,b] opanukaa ymoy:

Apia=xy<x;<-<x,<b
TVp Oepwiran O0yncun. ®dapasz kunaitmuk, H,, (P) mapaxacu m JnaH OpTMaluraH
kymxamap Tymmamu, CX = C*¥[a,b] y3u Ba k-Taprmbraua xocmmamapm [a,b] -
opaluKaa y3iayKkcu3 Oynran GyHKIusIap TymiamMu OYJICHH.

Tawbpud: Kyiingaru ukkura mapTHA KaHOATIAHTUPYBYH YIIOY

Sm (%) = S (x, 8y)
¢bynkuus nedextu lra TeHr -gapakaiv NOJWMHOMUHAN CIUIAMH JeHnIaan:
1. Xap 6up [x;, x;41] (i = 0,n) opamuxna S(f,x) € H3(P);
2.S(f,x) € C%[a, b];
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by epnmaru {x;} Hykramap cmaaiH TyryHuaapu aevmnanu. S,, (x) crutailHuHT m-
xocuiacu [a, b] opanukaay3unuiira 3ra OYIUIITN XaM MyMKHH.

Arap k=0,1,..,m—1 map yays S(a+0)=S(b—-0) rtenrmuxmap
oaxapuica, S, (x) cruaitn b-agaBpiu AaBpuil CIIAMH AeHUIa M.

f(x) dynxkumsauHr A TYpHUHT X; TyryHnapuaara f; = f(x;) xKuiimaTiapu
MabiIyM OyiacuH. S, (x)cruaiiH MHTEpHOJSAIMOH J1ed arajaau, arapia Kyhumard
mapT Oaxkapuiran oyica
B)S,(x)=f,i=0,1,..,N.

Tabpuduu KaHOATIAHTUPYBYM CIUIaiiHIap OwinaH Oup Kartopnaa LIyHJal
CIUIalHJAp XaM KAapaJlaAuKW, YyJApHUHT CUWJUIMKIWTKA A, TYpHUHT  Typiu
KACMIIapuaa  Typiaudaaup. byHmait  cmiaiinnap [a, b] opaluKHUHT — Typiu
KUCMIIApUJA TYpJIM CWUIMKIUKKA 3ra OynraH (GyHKUUSIIApHU SKUHJIAIITHPUILIA
dhorimananuIaIm.

CrutaiiH siroHa paBHUIIIa AHUKJIAHUIIN YIyH [a, b] OpaJvMKHUHT 4YeTKH a Ba b
HyKTajapuja uerapaBuil maptiap Ae0 aTalyBud KylIMMYa MIapTiap Kyuuiaau.
AManga y4YuHYM Japaxalid, SbHU KyOMK CIUTaifHIIap KEHI KyJUIaHUJIaIu.
CrutaiiHIapHUHT xucoOjam  MaTreMaTHUKacuJa KEHr  KYJUIaHWJIAETraHIIurU
cababnapuiaH s’bHa OMpPHU YJIApHUHT KuiiMatiapuHu OXM napaa XucoOJalTHUHT
KyJalnuru Ba ynap EpaaMuaa WHTEPHOJSIIUSIA KaOu skapacHIaApHUHT KEHT
cuH(pIaru Typiap y4yH XM SIKAHJIAIIUILTATHAAIAD.

AJJABUETJIAP

1. HWcpounoB M.U. Xucobmam meromnmapu. 1-1m. -T.. YkuryBuu, 1988.

2. 3aepsuoB 10.C., KacoB b.1., Mupommanuenko W.JI. Metonsl crutaitH - QyHKouid. - M.:
Hayxka, 1980. 352 c.

3. 3aswsuioB 10.C. Jleyc B.A., CxopocnenoB B.A. CnaiiHbel B MHXEHEPHOH reomMeTpuu. - M.:
MammHocTp., 1985. - 224 c.

4. 3aitnuguHoB X.H., Caiimanumoa II.P. Ilpumenenune mnapa®onuuecKkux CIUIAfHOB ISt
BOCCTAaHOBJICHUS HENPepbIBHbIX curHanoB. Tesucel nokia. HTK Mononexs B pa3BUTHUM HAYKH
u Texauku, Tamkent, 28-30 mas, 2002, ¢.79.

5. Caitnposa I'.JI. Jlokan MHTEpPHONSAIMOH KyOWK CIUIaiH (DYHKIHS KypUII Ba YHU Y3JIYKCH3
¢byHKIUsIap cuH(UIa XaTOMUTMHUA Oaxoinaml. Maructp axkajeMuK Japa)KaCHHH OJIUII Y4yH
&3mnran quccepranus., TomkeHt — 2018.

IKI' CUTHAJIMHU HBIOTOH UHTEPIHOJIAIIMOH MOJAEJIMHU
KYPUII
BaiinuantoB X. (TATY), Asumos P., Asumos b. (AZ1Y).
YuOyumigaopak-ToMiup  KacaUIMKJIAPUHU  JUATHOCTUK — TaXJIMI  KUJIMII
MakKcaJuaa 1acTiaa0Kd SKCIepeMEHTAl MablyMOTJIap OJHHIX Ba IIyMablyMOTJap
acocuna HpI0TOH MHTEPIIONISAIINOH MOICIIN KyPHUIIIH.
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HbOTOH HHTEPHOJSAIMOH KYyNXaauHW OWTra TyryH Hykrta Ba  f(x)
GYHKIUSHUHT adupManud OynuHMmanapu opkainu wudomanaiiaun. dapa3 Kuiaamus
xi€la,b],k =0,1,...,n tyryn nykranapaa f (x) GyHKIUSHUHT KHAMATIAPH MAbIyM
oyncuH. bupunuu TapTHOIM aitupmanu OYIMHMaIap Kylaaru KypuHuiiaa 0yiaam,

Flrx) = f(x]) e

l

Kymnn Hykramap 6yI/II/Iqa Ty3WIraH OWpUHYM TapTUOMU adupmanu

=01, ni%j (1)

oynmuamanapaan  (QoiiganaHu0®, HWKKAHYA TapTHONM alupMan  OyJIMHMAaIapHU
YMyMUH X0J1/1a KyHuaaru4a Ty3ull MyMKUH:

f(xn—lrxn) - f(xn—Z'xn—l)

f(xn—ZJ xn—lfxn) = (2)

Xn — Xn-2
[yHra yxmmam 10KOpu TapTUOIU aliupMany OynuHManap Ty3wiaad. MacanaH, arap
f(xj,xj+1, e, X ]+k) f( 1 X420 xj+k+1) k-taptubnu alimpmanm OyIuHMAIAp

MabayM Oyiica, k + 1 TapTubau altupmanu OyiuHManap
f(xj+1'xj+2' '”'xj+k+1) - f(xjrxj+1r "'ij+k)

Xj+k+1 — %

(3)

f(xjrxj+1'”"xj+k+1) =

KaOu aHUKJIaHa!.

Bl Figure = [ = ==
File Edit View Inset Tools Desktop Window Help E

N A [FRO9EL- S 0IF D

[ ——— NEWTON INTERPOLATION
—+— ECG SIGMAL

1-pacm.OKI" curHajiiy MHTEPHOJIALUSIIALI KAPAEHU.

AliupManu OynuHManap Ty3uiauO Oynray KYnxaJHUHT YMYMHU KYpUHUIIU
xocu OVaau.
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Ny (x) = f(x0) + (x — x0) f (%, 1) + (x — x0) (x — 2) f (%0, X1, %)+, -+, +
+ (x — %) — x1) -+ (X = X 1) f (%0, X1, X2, X )

N,,(x) ra HbIOTOHHMHI MHTEPIOJALUOH Kymxamd aeknnagd. HbroToH
MHTEPHOJSIUUOH MonenuHu Kypuul (1-xagsanm) na kentupwiran OKI' curHanHu
AacTIabKu MabJIyMOTIapy acoCHa amalra OIIUPUIIIH.

1-xanBan. OKI' curnanHu nactnabku MabIyMOTIapH.
X 1 1.5 2 3 4 5 6
Y 0.1000 | 1.0000 | 2.0000 | 0.1000 | 0.1000 | -2.0000 | 0.1000
OKI' curnannuerl-xkanBanga OepwiraH KuidMariaapu acocuga HbroToH
uHTepnoysiuuon  moaenuan MATLAB  nmactypu  opkanum  Kypamu3 — Ba

MHTEPIOISALIUSIIAII )Kapa€HUHH amanra ommpamus|2].

Xynoca Kuiaub mryHu auTummmu3 MyMKUHKH OKI' curHanmHuHT KudMatiapu
acocusia HbIOTOH WHTEpHOJSATIMOH MOJCIMHHM KypHII Ba XajJBaina OepuiamaraH
HyKTaJIap opacujaru KuimMartiaapiard HatvkanapHu onuml ODKI' curHanmHu Taxiumn

KHWJINII MMKOHHHH 6epaz[1/1 6y 9Ca TaxJIWJI HaTHXXAJIapUHU aHUKJIIMTUHA OPTTUPAIHN.

AJTABUETJIAP

1. Ucpounos M.U. Xucobnam metommapu. 1-u. -T.: YkuryBum, 1988.

2. X. H. 3BaiimuguaoB, C.A. Xommume, C.D. Orro«lIpoekTupoBaHHE CHCTEM pEaTBHOTO
BpeMmenn», TYUT, 59 c., Tamkent 2012.

3. Ramesh Kumar Muthumalai. Noteon Newton Interpolation Formula. Int. Journal of Math.
Analysis,VVol.6,2012,n0.50,2459-2465.

AXOJIA TEOTPAOUSACHUA DAHUJIA MATEMATHUK YCYJLJIAP
Koaupos P. A/1Y.

['eorpadusina MaremaTuk ycyjuiapjaaH keHr Qoiinananuiand. MartemaTuk
dhopmynanapaan MacmTad, XaBo 00CUMU Ba HAMJIUTH, IIAPTIIM EKUIIFU Ba aXOJIMHUHT
nemorpaduk KypcaTKuuiapy Ba OOLIKAa MaB3yJiapAa KeHI KYJUTaHUJIaaH.

AXOJIMHUHTI YcHIllM OMpHHYM HaBOATAa aXOJMHMHI TaOMMil ycumum uOamH
yamOapuac OOFIMK. AXOJUHUHT TAOWUN YCUIIIM JIeTaHAa aX0JId YpTacuIaru TyFUITHII
Ba ynuMm ypTacujgarun TaBopyT TymIyHWUIaau. by KypcaTkuu xam JemMorpaduk
kodddurmenTiiap cuHrapu npoMuiuiena wudonamaHagn. AXonau Tabuuil ycuim
KypcaTKA4wlapu TYFpUCHAArd MabJIyMOTJIap acocujia AyHE XamjJia MamJjakartiapna
aXOJUHUHT Yculll €KUM KamMaluil XOJaTH XakKuJa MabiIyMoTjiap OJUII, YHHUHT
HETH3HMJa 7Ca KeJlakak OallopaTUHU HWILIA0 YUKHUII MYMKHH. AXOJMW TaOUMid
VCUIIIMHYU MyaiisiH 1aBpiap Oyitnda xucoOian MyMKHH.

TyrunumHUHAT  yMyMud  koddduimentu mnpommwuieqa udoganmaHaad  Ba
Kyiugara GopMyIia OpKaiau aHUKIaHAIH:
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H
Ty = % 1000

by epna: Ty —myaiisH naBpaard TYFHIMIIHMHT yMyMuil koagdurmentu, H —
xucoOaHaéTran AaBpjaa TyFuwiran Oojamap coHu, P — XucobnaHaérran naBpiaru
aXOJIMHHMHT ypTaya COHH.
1-mucon.2017 imn V3bexucronma TyFunraHnap comd 713519  kummam
TAlIKWI 3TAU. MamitakaT JOMMHN axoiaucu coHu 3ca 32120,5 MUHr KMIIWra TEHT
Oynran. Maskyp CTaTHCTUK MabIyMOTJIap acoCHAa TYFUIUII KO3(h(UIMEHTHHH

xuco01a0 ynKapaMms:

T = 21000 = 22216 000 = 222%
H=p ~ 32120500 T GLs o

VnuMHEUHT yMyMuit K03OQHIHEHTH:
M
Ty = 7 x 1000

by epnma: Ty — myalisH naBpjaru YIUMHUHT ymMmymuil kosddunuentu, M —
Vpranunaérran naBpiaru BadoT 3Traniap coHd, P — ypranunaérran naBpaaru
aXOJINHMHT ypTadya COHH.

2-MHCOJI. Y30eKHCTOH Pecry6iukacn axOMMCHHUHT YIUM KO3(hOHUIHEHTHHH
X1co01a0 TONMUII YUyH KyWHJIard Uiuiap Oakapuiau:

Ty = M x 1000 = 160723 1000 = 5,0 %
MTP T 32120500 0
AXOJIMHUHT Tabuuii yeuin hopmyrnacu Kyiugaruya:
Ty =Ty —Twn (1)
€K
TH — T™m
Ty = -— X 1000 (2)

3-mucou. Y36exucton PecryGnmukacH aXodHCHHUHT TaOHHil Y CHIIH
Ty =Ty —Tm = 22,2 —-5,0 = 17,2 %o
AX0nM 3U4Iury Kyiuaaru opmylia OpKaJid aHUKJIaHaIn
Az = %KMZ/KI/IIHI/I
byepna: A;—axonu3nuinru,Ac—axoiam COHu,M—mai10H.
AXOJH 3UWIMTHHE Y30eKucToH PecryGnmKacy MUKECHIA TONMII ifyIIapuHK

(V)

ypranamus:
32120500

448970
Ypbanuzanus napaxacu Kynnara ¢hopmysia OpKauaHUKIaHa I

Az = % KM*/KUIIH = = 71,5 kv*/Kumm.
Vi = 22 100%
A7 Vac °

byepna: Y,— ypOanmzamms papaxacu, Il,— maxap axomucu coHu, ¥Y,—
YMYMUH aXO0JIU COHM.



54  Section. Applied Mathematics and Mathematical Modelling

4-mucoui. 2018 #iun 1 sHBaph XOnaTWra Kypa pecimyOMKaMu3ia axoidu COHU
32656,7 MUHT KMIIMHHU, IIaXap aXO0JUCHU COHU 3ca 16532,7 MUHI KMIIMHU TaIIKWJ
atral. [llaxap axoJUCUHUHT YIyIIMHU aHUKJIaHT

y, = 2 009 = 282327 100% = 50,6%
2~ Vac ®~ 32656,7 0 2D
AJIABUETJIAP
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OIITUMAJIBHON MHOI'OCTAJUMHBIX CUCTEMBI
YHPABJIEHUSA ITPOILIECCOM
OptuxoB 3.Y, A6aymiaes 3.3., MagomumoB @.3. (AT'Y).

[Iponecc onTuMU3anMy U NPUHATUS ONTUMAIIBHBIX pemeHni B ycnoBusx MCII
peanu3yercs, KaKk MpaBUJIO, HA OCHOBAaHWU MPUHIIUIIOB JEKOMIIO3ULIUU TII00ATbHON
MCXOJTHOM 3aJja4M Ha COBOKYIHOCTb JIOKAJIBHBIX 110/133]1a4 MEHbBILEH Pa3MEPHOCTH U
IIOCTPOEHUHN JELEHTPAIN30BAHHOW CHCTEMBI yrpasiieHHs. CleI0BaTeIbHO, KaXaas
noacucrema - KOHTypsl ynpasiieHuss MCII HazgenseTcst OnpenesieHHONM CTENEHBIO
CB0OOO/IbI BEIOOPA JIOKAJBHBIX PEHIEHUHU U XapaKTepU3yeTcs JJOKAIbHBIM TIOKa3aTeIeM
Ka4eCTBa.

KoHTypbl MHOTOCTaAMMHBIX CUCTEM - 3TO 3JIEMEHTHI CUCTEMBbI, BBIJIEJIEHHBIE T10
onpeaeneHHOMY (DYHKIIMOHAIbHOMY MPU3HAKY, OTBEYAIOIIEMY KOHKPETHBIM LIESM U
3ajayaM ymopaBiieHus. B pamkax pemieHus 3aaad  OJHOTO (YHKIMOHAJIbHOTO
HasHaueHus noxacucrema MCII MoxeT paccMarpuBaThCsi KakK CaMOCTOSITENIBHAS
cucrema.

Ecmu MCII paznenena Ha OTAENbHBIC, IMOCIEIOBATEILHO B3aWUMOCBSI3aHHBIC
MaTepualbHbIMU, YJHEPreTUYECKUMU U MHPOPMALMOHHBIMHU MMOTOKAMU KOHTYPBI, TO
KaXJIOMY M3 HUX COOTBETCTBYET CXeMa, IPEACTABICHHAs Ha puc. 1,

U.

v

I-i
KOHTYD

v

Puc. 1. Cxema i-ro kourypa MCII
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IJI€ X;-BEKTOpP BXOJHBIX I1apaMETPOB, COAEpP)KAIMN KaK YIpaBigeMble, TaK H
HEyIpaBisieMble (KOHTPOJIMpPYEMbIE BO3MYLIAIOIINE) TapaMeTPhl, IOCTYNAIOLINE Hal-
! KOHTYp;U;-BEKTOPYIPABISAIOIINX NapaMETPOBIJIS (-TO KOHTYPA;Y;, Z;~ BEKTOPBI
BBIXO/IHBIX IIAPaMETPOB, O3HAYAIOIIHNE COOTBETCTBEHHO T'OTOBBIE IIPOU3BOICTBEHHBIC
Y OTBAJIbHBIE MTPOJIYKTHI [-I'0 KOHTYpA.

[Ipy Hamuuuu uMHOpPMALMKM O 3HAYEHMSIX BEKTOPAa BXOAHBIX, BBIXOIHBIX M
VOPABJSIIONIMX HapaMeTpoB mnoBeneHue -ro KoHtypa MCII onpenensiercs
MaTE€MaTUYECKOU MOZECIIBIO

Yi = fi(xiﬂuiﬂzi»ai): (1)
I'nea;-koappumeHTs MaTEMaTUYECKON MOJIENIN [-T0 KOHTYpa.

JUIs ONIPEAEIIEHHOTO BUJIA CBIPhS CTPOUTCSI COOTBETCTBYIOLIASI MOJEIIb.

3amauy koHTypHOU ontuMuzauuu MCII MOXHO copMyIupOBaTh ClEAYIOLIIM
oOpaszom. [Ipennonaraercs, 4To uMeeTcsl MaTreMaTnyeckas Mojaensb Buaa (1) mis -ro
koHTypa MCII, BpiOop kpuTepus KOHTYPHOH ONTHUMHU3ALUU OCYIIECTBIISIETCS
COrJIaCHO pe3yJibTaTaM BEPXHETO YPOBHS ONTHUMH3aLUU (MEXKOHTYpHOM). [Ipu 3TOM
pe3yNbTaThl MEKKOHTYPHON ONTHUMH3ALMUA HCIOJB3YIOTCS B KAa4€CTBO 33JaHHBIX U
TpedyeTcs MOoAJepKaTh MOKa3aTean BbIXOJAa KOHTYPOB YIIPABJIEHUS B IMpeAesiax 3a-
JNAHHBIX, CIYIICHHBIX C BEPXHErO0 YPOBHS ONTHMHU3ALUU. IJTO JOCTUIaeTcs C
IIOMOIIBIO BapbUpPOBAaHUS YNPABILIOIMIMX [apaMeTpPOB KOHTypa B JIOIyCTUMOM
o0JacTy MpH CTaOMIIBHBIX 3HAYEHUSIX BXOJHBIX TapaMeTPOB KOHTYpE.

JUist pemieHust 3aJadyd KOHTYPHOM ONTHUMHU3ALMM B KayeCTBO KPUTEpHUS -
(YHKLIMH L€M) MOKET CIIYUTh MUHUMYM MaTe€pHalbHBIX 3aTpaT Ha yIpaBiIeHUE

n;

z Ci Uik - min,
€U

k=1

P BBIMOJHEHUU YCIOBUI
|yi3ag _fi(xijruik'zil)| <p (2
xi; =2 0,uy 20,2z, =20

Y BBIIOJHEHUU JABYCTOPOHHHMX OrPaHUYEHHM Ha IPOMEKYTOUYHBIEHOTBAIbHBIC
IPOYKTHI (TapaMeTphl) -To KOHTypaz; < z; < Z;, rae Yi3ag ~320aHHOE
3HAUYEHHE BBIXOAHOTO TIOKa3aTelisd [-T0 KOHTYpa, OIPEIECICHHOE B pe3ysbTare
pEelIeHUs 3a/1a4i MEKKOHTYpHON onTuMu3auuu; Cy, - CTOUMOCTb K -T'O yIpaBJeHUS; i-
HOMEp KOHTypa:j,k - HOMepa BXOIHBIX M YIPaBJISIOIIMX HapaMeTPOB;Z, Z;
KOJIMYECTBO YIPABJISIONIMX IMapaMeTpOB B [-OMKOHTYpE;!l-HOMEPIPOMEKYTOUHOTO
TIPOJLYKTa, HATIPMMED, OTBAJIbI,Z;;, Z; -COOTBETCTBEHHO HMKHSA M BEPXHAS IPAHHIIBI
M3MEHEHUS [-r0 MPOMEXyTOYHOr0 NapaMeTpa i-ro KOHTypa.

Kpome Toro, mpu pemieHMHM 3aqaud KOHTYPHOM ONTHUMHU3ALUMU HEOOXOAMMO

YUYUTLIBATbL OTPAaHHUYCHHA HaA  YHPABIAIOIMHUEC MMapaMCTphbl, BbLITCKAIOINIUE U3
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ocobenHocTteit koutypa ynpasieHus. Koutypst MCII paccuntanbsl Ha onpeaeieHHyo

POU3BOUTEILHOCTh, MO3TOMY MOXHO 3alucaTh, YTO BEKTOP YIPABISIOUIUX

napameTpoB U; B J11000M MOMEHT BpeMeHut, TOJKEH MPUHAAIEKATh MHOKECTBY
U={UeR":U;, <Uy <UL, k=1,N} (3)

IneUz, U coOTBeTCTBEHHOHMKHAS HBEPXHSS I'PaHHULIbI U3MEHEHUS -TO

YIOPaBISIONIETO TapaMeTpa i-To KOHTYpa.

B OonbmMHCTBE Cclly4aeB OMNpeeiIeHue TOYHOTO ONTUMAJILHOTO 3HAYCHUS
BEKTOpa YNPaBJIAIONIMX IapaMeTpoB, yraoBieTBopsionmx yciosuio  (1)-(3),
IpescTaBIsieT co0oil BechbMa TPYAOEMKyro mpoueaypy. [losTomy omnTumanbHbIe
3HAYCHUS OTBICKUBAIOTCSA NPHOIMKeHHbBIMH Metogamu [1,2,3]:  wuccienoBaHus
GyHKIUIT ~ KJIACCMYECKOTO0  aHaln3a, OCHOBAaHHBIMH  HA  HCIIOJIb30BAHHUU
HEONpEJIEICHHBIX ~ MHOXHUTeNeW  Jlarpawka;  BapuUallUOHHOTO  UCYHCIICHUS,
JTUHAMUYECKOTO, JIMHEMHOT0o, HEIWHEWHOTO MPOrpaMMHUPOBAHMS, MPUHIIMIIA
MakcuMmyma. Bce 3Tm Meroasl 00MaNalOT pa3iMyHOW CTENEHbIO TOYHOCTU M

BBIUMCIIUTEIILHOU CIIOKHOCTH.
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Problems of the teaching methods and history of
mathematics

IIpo0JyieMbl HCTOPUU U METOTUKHU NPENnoIaBaAHUA
MaTCMAaTHRKHA

BOSHLANG ICH SINF MATEMATIKA DARSLARIDA FAKUL TATIV
MASHG ULOTLAR VA ULARDA ALGEBRAIK MATERIALLARNI
O'RGATISH USLUBIYOTI

Abdug afurova F. NamDU.

Matematika o’qitishni tashkil etishning tarixiy, murakkab, ko’p vyillik
tajribada tekshirilgan va hozirgi zamonning asosiy talablariga javob beradigan
shakli darsdir.

O’quvchilarning matematik bilimlarni o’zlashtirishi fagat o’quv ishida to’g’ri
metod tanlashga bog’liq bo’Imasdan, balki o’quv jarayonini tashkil gilish formasiga
ham bog’ligdir.

Dars vaqgtida o’quvchilar  matematikadan nazariy ma’lumotga, hisoblash
malakasiga, masala yechish, har xil o’lchashlarni bajarishga o’rganadilar, ya’ni
darsda hamma o’quv ishlari bajariladi.

Matematika darsining 0’ziga xos tomonlari, eng avvalo, bu o’quv predmetining
xususiyatlaridan kelib chigadi. Bu xususiyatdan biri shundan iboratki, unda
arifmetik material bilan bir vaqgtda algebra va geometriya elementlari ham
o’rganiladi.

Matematika boshlang’ich kursining boshga o’ziga xos tomoni nazariy-amaliy
masalarning birgalikda garalishidir. Shuning uchun har bir darsda yangi bilimlar
berilishi bilan unga doir amaliy uquv va malakalar singdiriladi.

Odatda darsda bir necha didaktik materiallar amalga oshiriladi: yangi materialni
o’tish; o’tilgan mavzuni  mustahkamlash; bilimlarni mustahkamlash; bilimlarni
umumlashtirish, tizimlashtirish; mustahkam o’quv va malakalar hosil gilish va
hokazo.

Matematika darslarining 0’ziga xos yana bir tomoni shundaki, bu - o’quv
materialining abstraktligidir. Shuning uchun ko’rgazmali vositalar, o’qitishning faol
metodlarini sinchiklab tanlash, o’quvchilarning faolligi, sinf o’quvchilarining
0’zlashtirish darajasi kabilarga ham bog’liq.

Matematika  darsida turli-tuman tarbiyaviy vazifalar ham hal qilinadi.
O’quvchilarda kuzatuvchanlikni, ziyraklikni, atrofga tanqidiy qarashni, ishda
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tashabbuskorlikni, mas’uliyatni va sof vijdonlilikni, to’g’ri va aniq so’zlashni,
hisoblash, o’lchash va yozuvlarda aniglikni, mehnatsevarlik va qiyinchiliklarni
yengish xislatlarini tarbiyalaydi.

O’quv ishini tashkil etishning darsdan tashgari quyidagi shakllari mavjud:

1. Mustagil uy ishlari.

2. O’quvchilari bilan yakka va guruh mashg’ulotlari.

3. Matematikaga qobiliyatli o’quvchilar bilan o’tkaziladigan mashg’ulotlar.

4. Matematikadan fakui tativ mashg’ulotlar.

5. O’quvchilar bilan ishlab chigarishga, tabiatga ekskursiya.

Bu yerda sanab o’tilgan ish shakllari va dars bir-birini to’ldiradi. Asosiy masala
darsga taalluglidir. Darsda hamma ishlarga bevosita o’gituvchi rahbarlik giladi.
Qo’shimcha mashg’ulotlarda esa ish o’gituvchining 0’zi tomonidan yoki o’qituvchi
rahbarligida o’quvchilar tomonidan bajariladi.

Fakui tativ mashg’ulotlar o’quvchilarning matematik bilimlarini chuqurlashtirsh
va kengaytirish, murakkab misol va masalalarni yechishni mashq qilish,
matematikaning hayot bilan bog’lig bo’lgan tomonlarini ochadigan va dasturga
kirmagan ba’zi savollar bilan tanishtirishni magsad gilib oladi.

Fakui tativ mashg’ulotlar rning quyidagi turlari uchraydi: Matematik to’garaklar,
olimpiadalar, gizigarli matematik kechalar, matematik ekskursiyalar. Shuningdek,
matematik gazetani chigarish, matematik viktorina va burchaklarni tashkil gilish.
Matematikadan fakui tativ mashg’ulotlar deganda o’quvchilar darsdan tashqari
vaqtda tashkil gilingan dastur bilan bog’lig bo’lgan material asosida ixtiyoriylik
tamoyiliga asoslangan mashg’ulotlar tushuniladi.

Fakui'tativ mashg’ulotlar orgali quyidagilar amalga oshiriladi: bilimlarni va
amaliy ko’nikmalarni chuqurlashtirish hamda kengaytirish; o’quvchilarning mantigiy
tafakkurlarini, topgirliklarini, matematik ziyrakliklarini rivojlantirish; matematikaga
gizigishlarini orttirish, qobiliyatli va layoqatli bolalarni topish, talabchanlik, irodani
tarbiyalash, mehnatga muhabbat, mustaqillik, uyushgoglik va insoniylikni
tarbiyalash.

Fakui tativ mashg’ulotlar darslarga nisbatan ba’zi farg giluvchi xususiyatlarga
ega:

1.0’z mazmuni bo’yicha matematika dasturiga taallugli emas. Ammo beriladigan
bilimlar o’quvchilarning kuchiga mos bo’lishi kerak.

2. Fakui tativ mashg’ulotlar imkoni boricha barcha o’quv-chilarni jalb gilishi,
ya’ni qizigarli bo’lishi zarur. Past o’zlash-tiruvchi o’quvchilar ham qizigish
yordamida faol o’quvchilarga aylanishi mumkin.
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3. Fakui tativ mashg’ulotlar ixtiyoriylik tamoyiliga asosan tashkil gilinadi, lekin
gizigishni ta’minlash lozim. Bu mashg’ulotlarga baho go’yilmaydi, ammo faol
ishtirok etgan o’quvchilar rag’batlantiriladi.

4.Mashg’ulot mazmuni va shakllariga garab, 10-12 minutdan 1 soatgacha
mo’ljallangan bo’lishi mumkin.

5. Fakui tativ mashg’ulotlar mazmuni va shakllarining turli-tumanligi.

Fakui tativ mashg’ulotlar: harfiy ifodalar va ularni hosil qilish usullari,
tenglamalar va ularning turlari, qizigarli matnli masalalar, o’tkir zehnlilikka oid
masalalar, hazil masalalar, berilgan ma’lumotlari etishmaydigan yoki berilgan
ma’lumotlari ortigcha masalalar, mantifiy masalalar, gizigarli matematik vogealar,
arifmetik rebuslar, o’yinlar, fokuslar, boshqgotirmalar tarixiy ma’lumotlar berish va
boshqalar kiradi.

Maktab amaliyotida hozir quyidagilar uchraydi: matematik 10 minutliklar,
soatliklar, matematika kechalari, matematika to’garaklari, ertaliklar, viktorinalar,
tanlovlar, olimpiadalar.

Fakui tativ mashg’ulotlar tashkil gilish va o’tkazish metodikasi quyidagilarga
asoslanishi kerak:

1. Darsda o’quvchilar olgan bilim, malaka va ko’nikmalarni hisobga olgan holda
0’tkaziladi.

2. Fakui'tativ mashg’ulotlar o’quvchilarning xohishi, havaskorligi, ijodkorligi
tamoyillariga asoslanishi va ularning individual fikrlarini goniqgtirish magsadida
tashkil gilinadi.

3. Fakui tativ mashg’ulotlar o’tkazish shakllari darslardan farg qilib, gizigarli
tomoni kuchli bo’ladi. Buning uchun zaruriy shart shuki, o’tkaziladigan ishning
rejalashtirilishi va tizimliligining murakkabligidadir.

Quyida fakui tativ mashg’ulotlar mashg’ulotlar o’tkazish rejasini va ularning
mazmunlari haqgida fikrlar yuritamiz.

Tadbir shakli. Tadbir mavzusi. Tadbir magsadi. O’qgituvchi faoliyati. O’quvchi
faoliyati.

1. Algebraik materiallar bilan tanishtirish. Matematik sofizmlar.Matematik
o’yinlar. Sehrli kvadrat. Tez va aniq hisoblash. O’yinni boshqarish, o’quvchilarni
qgiziqgtirish va sehrli kvadrat tarixi bilan tanishtirish.Mantiqiy fikrlash .

2. Qizigarli matematik soatlar. Rebuslar, fokuslar, rassvordlar. Matematika
darslarida olingan bilimlarni  chuqurlashtirishTurli  rebuslarni, krasivordlarni
tayyorlash. Rebuslar va krasivordlarni topish.

3. Matematik viktorina. Hamma narsalarni bilishni istayman. Murakkab
masalalar. Turli murakkab masalalarni tayyorlash va viktorinani boshgarish. Hamma
masalalarni bilishga intiladilar.
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4. Matematika ertaligi. Tarixiy masalalar. Tarixiy misollarni o’rganish. Misollarni
tayyorlash vaertaliklarni boshqarish. Tarixiy misollarga qiziqtirish. Misollarni
yechishga harakat qgilish.

5. Matematik to’garaklar. Mashhur matematik olimlarning hayoti va faoliyati.
Olimlarning matematikaga qo’shgan hissasi, matematika tarixini chuqur o’rganish.
Matematika to’garagini boshqgarish va ssenariy yozish, Tarixiy materiallar to’plami.

6. Devoriy gazeta. Qiziqgarli tarixiy hikoyalar, olimlarning ijodi va hayotidan
yangiliklar. O’quvchilarning dunyoqarashini shakl-lantirishga erishish. Devoriy
gazeta uchun material to’plash. Devoriy gazetalarni chigarish va tarixiy materiallarni
o’rganish.

7. Ekuskursiyalar. Tarixiy muzeylarga sayohatlarga olib borish. Milliy grafika,
Geometrik shakllar bilan tanishtirish. Ekskursiya jarayonida tarixiy materiallar bilan
tanishtirish. Matematikadan yangi bilimlarga ega bo’lish.

Hozirgi zamon pedagogika va psixologiya fanlarining yutuqglariga asoslanib,
fakultativ. mashg’ulotlarda ijodiy yondashuvni talab etuvchi masalalaridan
foydalanish jarayonida o’quvchilarning fikrlash gobiliyatlarini rivojlantirish mumkin.
Fakultativ mashg’ulotlar uchun metodik tizimning asosiy gismi sifatida shaxsning
umumiy rivojidagi mantiqgiy fiklash,geometrik tasavvurlar, umumlashtirish kabi
muhim fazilatlarining shakllanishiga olib keladi va rivojlanadi.

Umuman olganda, boshlang’ich sinf o’quvchilarning fikrlash qobiliyatlarini
rivojlantirishda algebra elementlaridan foydalanish  fakultativ mashg’ulotlar
samaradorligini oshiradi.
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GEOMETRIK TASAVVURLARNING VUJUDGA KELISHI VA QAROR
TOPISHI
Abdullayev I. ADU.

Matematika boshqga fanlar singari atrofimizni o’rab turgan dunyoni , tabiat va
jamiyat hodisalarini organadi, biroq u bu hodisalarning fagat alohida tomonlarini
o’rganadi. Masalan, geometriyada predmetlarning shakli va o’lchamlari o’rganiladi,
uning boshga xossalari: rangi, massasi, gattigligi va boshqalar e’tiborga olinmaydi,
abstraktlanadi. Shuning uchun geometriyada “predmet” so’zi 0’rniga “geometrik
figura deyiladi. Kesma, nur, to’g’ri chiziq, burchak, kvadrat va h.k. - geometrik
figuralardir.
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Ilk geometrik tasavvurlarning vujudga kelishi hagida olimlar A.Aleksandrov,
A.Venger va B.Rijik shunday fikrlarni bildirishgan “Ideal geometrik tasavvurlarning
vujudga kelishi va garor topishining ikkita asosiy sababini ko’rsatish mumkin.
Birinchi sababini kesma o’tkazish misolida oson tushunish mumkin. Qadimgi Misrda
yer o’Ichovchilar yerga ikkita gozig gogganlar va ular orasida argon tortganlar. Biroq,
kichik qoziglar olish, arqon o’rnida esa ingichka ip olish mumkin. Buni yana ham
aniglashtirish nima uchun mumkin emasligi noaniq.

Shunday qilib, birinchi sabab amaliyot va ko’rgazmali tasavvur jismlar shakllari
va geometrik yasashlarni aniqrog qilish imkoniyatini har doim ko’rsatgani va
ko’rsatayotganidan iborat. To’g’ri chizig kesmasining davomini tasavvur gilar
ekanmiz, biz uning prinsipial chegaralarini ko’rmadik va cheksiz davom etuvchi
to’g’ri chiziq hagida tasavvur shunday hosil bo’ladi.

Noanigliklar moddiy jismlarning o’ziga xos xususiyatlari u yoki bu shartlar bilan
bog’lig. Birog bularning hammasi geometrik yasashlarning 0’zining mohiyatiga
nisbatan begona tasodifiydir. Shuning uchun jismlarning shakli va o’Ichamlari asosan
cheksiz aniglashtiriluvchi deb tasavvur gilingani kabi bu yasashlar ham cheksiz
aniglashtiriluvchi sifatida gatnashadi.

Bundan ideal geometrik figuralar hagida tasavvurlar hosil bo’ladi. Masalan,
yog’ochdan ham , temirdan ham , boshga narsadan ham yasalmagan uchburchak,
umuman uchburchak, demak, ideal uchburchak garalyapti.

Bu tasavvurlarning vujudga kelishi va garor topishining birinchi sababi bilan
uzviy bog’langan ikkinchi sababi aniq mulohazalar juda anig aniglangan
predmetlarning talab qilishidan iborat. Xulosalar chigarish, amaliy topshiriglarni
yechish uchun anig qoida zarur. Anig goida esa aniq tushunchani talab etadi,
shuningdek, anig tushuncha aniq nazariyani talab etadi. Geometriyaning ideal
tushunchalarining garor topishining ikkinchi sababi mana shundan iborat. Hozir ham
davom etayotgan geometrik tushunchalarni aniglashtirish matematik mulohazalar —
ta’rif va teoremalarni aniglashtirish bilan mustahkam bog’langan. Aniqg ish uchun
aniq ish quroli zarur bo’lgani kabi , aniq nazariya, ogibat natijada, fan va texnikada
go’llash uchun zarur.

Yana qo’shimcha qilib shuni ta’kidlash mumkinki, moddiy dunyoning fazoviy
shakli va miqdoriy munosabatlarini o’rgana borib, matematika nafaqgat
abstraklashning turli usullaridan foydalanadi, bakli abstraklashning o’zi ko’p
bosqichli jarayon sifatida gatnashadi. Matematikada fagat real predmetlarni o’rganish
davomida paydo bo’lgan tushunchalargina emas, balki dastlabki tushunchalar asosida
vujudga kelgan tushunchalarning xossalari ham qaraladi. Masalan, o0’zgaruvchi
tushunchasi konkret o’zgaruvchi miqdor (kattalik) ning abstraksiyasidir, ya’ni
abstraksiyadan abstraksiyadir.
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Matematika o’zining rivojlanish davrida bir gancha bosqgichlardan o’tdi. U bu
bosgichlarning har birida moddiy dunyoning turli-tuman shakli va miqgdoriy
munosabatlarini bilish va anglashning ma’lum usullarini yaratdi. Xususan, hozirgi
vaqtd keng targalgan o’rganishning matematik modellarini yasash metodi kabi
metodi yaratilgan edi. U tashqi hodisalarning biror bir majmuasi (to’plami)ning
matematik simvolikalar yordamida tagriban tavsiflanishidir. Matematika modellarni
o’rganish bilan birga, real borligning 0’zini ham o’rganadi.

IRRATSIONAL TENGSIZLIKLAR VA ULARNI O’RGANISH
BO’YICHA BA’ZI BIR MULOHAZALAR
Axlimirzayev A., Ibragimov M., Mamatoxunova Yu., Jakbarov N. ADU.

2019 yilning 9-iyul kuni O’zbekiston Respublikasi Prezidentining ‘“Matematika
ta’limi va fanlarini yanada rivojlantirishni davlat tomonidan go’llab-quvvatlash,
shuningdek, O’zbekiston Respublikasi Fanlar akademiyasining V.l.Romanovskiy
nomidagi matematika instituti faoliyatini tubdan takomillashtirish chora-tadbirlari
to’g’risidagi qarori e’lon qilindi. Qabul gilingan bu garorning asosiy magsadi
umumiy o’rta ta’lim maktablari, akademik litseylar va oliy o’quv yurtlarida
matematikani o’qitishni yanada takomillashtirishga va bu asosida respublikamizda
jahon andozalariga mos malakali mutaxassislarni tayyorlashga garatilgandir. Chunki,
bugungi kunda xalg xo’jaligining barcha sohalarida faoliyat olib borayotgan
mutaxassislardan chuqur matematik bilimlar talab gilinadi. Bunday mutaxassislar oliy
o’quv yurtlarida tayyorlanadi. Bunda oliy matematika fani muhimdir. Talabalar oliy
matematikani puxta o’zlashtirishlari uchun ulardan maktab matematika kursini
mukammal egallagan bo’lishlari talab gilinadi.

Ma’lumki, tengsizliklar maktab matematika kursining mazmundor uslubiy
yo’nalishlaridan hisoblanadi. Irratsional tengsizliklar esa bu yo’nalishga kiruvchi va
o’quvchilar giyin o’zlashtiradigan mavzular sarasiga kiradi. Shuning uchun ham
ushbu maqolada biz irratsional tengsizliklarni o’rganishga ganday yondashish
mumkinligi hagidagi tajribalar yoritilgan.

Irratsional tengsizliklarni o’rganishga kirishishdan avval o’quvchilar bilan sonli
tengsizliklar va ularni xossalari, arifmetik ildiz tushunchasi, ildizlar ustida amallar,
irratsional ifodalar va ular ustida amallar, o’zaro go’shma irratsional ifodalar,
kasrning maxrajini irratsionallikdan qutqarish kabi tushunchalarni takrorlash kerak.

Irratsional tengsizliklarni yechishda ham asosan irratsional tenglamalarni
yechishdagi usullardan foydalaniladi. Ular tengsizliklikning har ikkala gismini bir xil
natural ko’rsatkichli darajaga ko’tarish va yordamchi noma’lum kiritish (belgilash)
usullaridir. Ammo irrasional tengsizliklarni yechishda irratsional tenglamalar kabi
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yechimlarni o’rniga qo’yib tekshirib bo’lmaydi, chunki irrasional tengsizliklarning
yechimlari odatda cheksiz to’plamdan iborat bo’ladi. Shuning uchun ham irrasional
tengsizliklarni yechishda amalga oshirilgan almashtirishlar natijasida berilgan
tengsizlikka teng kuchli tengsizlik hosil bo’lishini ta’minlash kerak.

Har ganday irrasional tengsizliklar pirovard natijada +/f(x) < g(x) yoki

Jf(x) > g(x) ko’rinishdagi tengsizliklarga keltiriladi. Bu tengsizliklarni yechish
ularga teng kuchli bo’lgan quyidagi tengsizliklar sistemasini yechishga keltiriladi:
( [ {g(x) <0,
f(x) =0, f(x)=0.
T gx) >0, ; g(x) =0,
fx) > g*(x). f(x) =0,
\ Lf(x) > g% (x).
V(%) < g(x) tengsizlik quyidagi sistemaga teng kuchli:
f(x) =0,
gx) =0,
f(x) < g*(x).

Magolada har ikkala ko’rinishdagi tengsizliklarga keltiriladigan bir nechta
standart va nostandart ko’rinishdagi tengsizliklar yechimlari bilan berilgan. bu
tengsizliklarni yechish bir xillik yo’q, ya’ni ularni har birini yechish uchun alohida
yondashiladi. Bunday tengsizliklarni yechish jarayonida o’quvchilarning ijodiy
fikrlash qobiliyatlari yanada rivojlanadi va ta’lim jarayoni samarali bo’ladi.
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ABITURIYENTLAR IMTIHON TOPSHIRISH JARAYONIDA
TRIGONOMETRIK MISOLLARNI NOTO G'RI USUL BILAN TO G'RI
JAVOB CHIQARISH USULLI
Eshqorayev Q., Nasriddinov G'. Chirchiq davlat pedagogika instituteti.

Ko'p hollarda abituriyentlar imtihon topshirish jarayonida kuchli hayajon
ta'sirida bilgan formulalarni esidan chigarib go'yadi , shunday hollarda ushbu usul
bilan ishlansa ham misollarning javobi to'g'ri chigadi. Fagat misoldagi variantlar
bilan tekshirish lozim.

Algebra kursida graduslarda yoki radianlarda ifodalangan ixtiyoriy burchakning
sinusi , kosinusi va tangensi garalgan edi. O'sha yerning o'zida trigonometrik
ifodalarni shakl almashtirishda foydalaniladigan asosiy formulalar isbotlangan edi.
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Abituriyent bu singari formulalardan yuzlab formula yodlashi zarur. Ammo
ba'zi abituriyentlar formulalarni yodlagan tagdirda ham imtihon jarayonida kuchli
hayajon ta'sirida formulalar esidan chigib ketadi, shunday vaziyatda ushbu usul go’l
keladi. Trigonometrik funksiyalarning ayrim burchaklardagi giymatlari jadvalini
yodlash talab gilinadi.

1-misol. Ifodani soddalashtiring[3]:

sin3a cosa + cos3asina

2cos?a—1
A) 2cos2a; B)sina; C) 2sin2a; D) sin2a
Yechish:

sin3acosa + cos3asina sin(3a+ a) 2sin2acos2a _
= = = 25sin2a

2cos?a—1 cos2a cos2a
Endi ushbu ifodani noto'gri yo'l bilan ishlaymiz. Hamma burchak «a ning

0°'rniga 30° burchak giymatni qo’yib hisoblaymiz.
sin3 - 30° cos 30° + cos 3 - 30° sin 30°

2cos2300—1
endi javob variantlarni tekshiramiz.

A) 2 cos 2 - 30° = 1 ganoatlantirmadi;
B) 2sin30° = 0,5 ushbu natija ham ganoatlantirmadi;

C) 2sin2 - 30° = /3 javob ganoatlantirdi:

=3

D)sin2-30° = \/z—g ganoatlantirmadi.

O’z-o0'zidan ko'rinib turibdiki C variantdagi to'g'ri javob. Ushbu usul bilan
matematika kursini hali yuqori darajada bilmaydigan abituriyentlar ham yuqori
darajada foydalanishlari mumkin.
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REKKATI TENGLAMASINI MAPLE DASTURIDAN FOYDALANIB
YECHISH.
Eshgorayev Q., Qarshiboyev O. Chirchiq davlat pedagogika instituteti.

Talabalarga Rekkati tenglamasini yechish bir gancha giyinchiliklarni olib kelishi
mumkin. Bu Rekkati tenglamalarini yechishda kompyuter dasturlari yordamidan
foydalanishimiz mumekin, shunday dasturlardan biri Maple dasturidir.

Rekkati tenglamasining umimiy ko rinishi quyidagicha bo"ladi
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y = a()y* +b(x)y + c(x) (1)
Bu tenglama umumiy holda kvadraturaga keltirilmaydi. Agar (1) tenglamaning

bitta y; xususiy yechimi ma’lum bo’lsa, y=y;+2z, y=y +§ almashtirish

yordamida, mos ravishda, Bernulli va chizigli tenglamaga keltiriladi va kavdraturada
yechiladi.

Xususiy yechimni topishning umumiy usuli yo'g. Ba’zi hollarda tenglamadagi
c(x) ozod handing ko rinishiga garab yechimni tanlash taklif gilinadi.

Quyidagi misolni avval odatiy usulda yechamiz.

- ! _ 2 L

Misol.y =y t
Yechish: Tenglamani y' = Ay? + gy + x% tenglama bilan solishtirsak, A = 1,
B=0,C =i bu yerdan (0+1)?2>4-1 -%= 1. Demak, tenglamaning Xxususiy

yechimini y; =% ko rinishda izlaymiz. a ni toppish uchun yechimni tenglamaga

go yamiz:
a a N 1
x2  x2 4x2
bu yerda
1
4a°+4a+1=0 = a=-z.
Demak tenglamaning xususiy yechimi: y; = —% :
Tenglamaga y; = —%+§ almashtirish tadbiq etib, uning umumiy yechimini

topish mumkin. Tenglamaning yechimini Maple dasturi yordamida topamiz.
>d1:=diff(y(x),x)=y(x)"2+1/(4*x"2);

d2:="y(X)=y(x)"2+1/(4x"2);

>dsolved(d1,y(x));
1 ¢i—Inx—-2
y() = 2 x(C; —Inx)
Xulosa qilib shuni aytishimiz mumkinki o quvchilarga Rekkati tenglamasini
yechishni o'rgatishda Maple dasturini yordamchi usul sifatida foydalanish yaxshi

natijalarga olib keladi.

ADABIYOTLAR

1. MarseeB H.M. COopHUK 3a7a4 U ynpaXHEHHH M0 OOBIKHOBEHHBIM AH(QepeHInaTbHbIM
ypaBHeHUAM. MuHcK: Boicias mkoia, 1967. 308 c.

2. MarpocoB A. Maple 6: peuieHue 3amad BbICIICH MaTeMaTHKH W MeXaHUKH. —CaHKT-
[TerepOypr: N3a-so BXB-IlerepOypr,2001.



66 Section. Problems of the teaching methods and history of mathematics

TA’LIM TIZIMIDA PISA TESTLARIDAN FOYDALANISHNING
AHAMIYATI
G’oipova B, Buvamatov P. Andijon viloyati Bulogboshi tumani 43-IDUM.

Barchamizga ma’lumki, Prezidentimizning 2019-yilni “Faol investitsiyalar va
ijtimoiy rivojlanish yili“ deb nomladi. “Investitsiya”  so’zi yangilik olib kirish,
yangicha yondashuv ma’nosini anglatadi. Biz ham ta’lim tizimiga yangicha
yondashuv bilan garashimiz kerak. Bunga ganday erishishimiz mumkin?[1]

Boshlang’ich ta’limda o’quvchilar mantigiy fikrlashini shakllantirish bugungi
kunda juda dolzarb vazifalardan biri hisoblanadi.Chunki dunyo hamjamiyatida 0’z
o’rniga ega bo’lib borayotgan yurtimizning yosh avlodlari jahon bolalari bilan teng
fikrlay olishi, bellasha olishi, turli javhalarda o’zini ko’rsata olishi zarur. Dunyodagi
ta’lim sohasi rivojlangan ko’pgina davlatlarni ta’lim tizimini o’rganar ekanmiz,ular
o’quvchilarni ma’lum bir qolipda ushlab turmasliklarini mustaqil ishlashlariga
alohida e’tibor garatganliklarini, ulardagi erkin muhitni shakllanganligini guvonhi
bo’lamiz.

Finlandiya ta’lim tizimida o’quvchi o0’zi xohlagan mashg’uloti bilan
shuullanishi ,hatto uy-ro’zg’or yumushlarini ham do’stlari bilan birga amaliy tarzda
kuzatib, birga bajarishlari mumkin. Koreya, Yaponiya ,Rossiya kabi rivojlangan va
rivojlanib  borayotgan davlatlarda ham o’quvchilarining mantigiy fikrlash
gobiliyatlariga alohida e’tibor garatilgan. [2] Shu sabab ular o’quvchilarni jahon
migyosida o’tkaziladigan musobaqgalar, xalgaro dasturlarda muvaffaqqiyatli ishtirok
etishlariga erisha olmoqdalar. Shunday dasturlardan biri PISA xalgaro dasturi.

PISA-o’quvchilarni ta’limiy yutuglarini baholay olishning xalgaro dasturidir.
Bu dastur rivojlangan davlatlardagi ta’lim sifatini yanada oshirishdagi mezon sifatida
keng go’llanilmoqda.

Bu dastur 3 yilda bir o’tkaziladi. Dastlab1997-yili ishlab chigarilgan. 2000-
yilda birinchi marta qo’llanilgan. PISA xalgaro dasturini o’rganish bizga nima
beradi?

Jumladan,  bizning o’quvchilarimiz ham endilikda bunday dasturlarda
gatnashish imkoniga egalar. Chunki ular internet tizimini va inliz tilini yaxshigina
bilishadi. Shunday ekan biz ustozlar ularga davlat ta’lim standartlarida belgilangan
talablar asosida bilim beribgina qolmasdan xalgaro darajada ham o’zlarini sinab
ko’rishlariga ko’mak berishimiz kerak.

Masalalar bilan o’quvchilarni gachon tanishtiramiz? Sinfimizda shunday
bilimli o’quvchilar borki, ular boshga o’quvchilardan tezkorligi, intiluvchanligi,
xotirasi mustahkamligi bilan ajralib turadi. Intiluvchan o’quvchilarimiz darslarimizda
berilgan misol va masalalarni tezkorlik bilan yechib boshga o’quvchilarga halagit
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bermasligini oldini olish uchun kichik kartochka ko’rinishida PISA testlaridan
namunalar berib yechib o’tirishlarini tavsiya etamiz. Bundan tashqari,darsdan bo’sh
vaqgtlarda kichik bellashuvlar, kechalar tashkil gilib ba’zi shartlarga topshiriq sifatida
ham bersak bo’ladi. Iqtidorli o’quvchilar bilan darsdan tashqari vagtlarda ishlash
jarayonida ham qo’l keladi.PISA testlari asosida to’garaktashkil gilsak nur ustiga a’lo
nur.

Bir so’z bilan aytganda, 0’z ish faoliyatimizda PISA testlaridan
foydalansak,0’quvchilarimizning kelgusida yuksak marralarni zabt etishlariga zamin
yaratgan bo’lamiz.
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IYENSEN TENGSIZLIGINI QO LLANILISHI
Hasanova M. (ADU), Haydarov D. Jalagudug tumanil4-umumiy o rta ta'lim maktabi

Ushbu

f(i aixi> = zn: a;f(x;)

i=1 i=1
lyensen tengsizligi, bu yerdaf (x)-gabarig funksiya bo’lib,
Va; = 0, i=12,..,n, a;+a, +--+a, =1,

yordamida bir nechta klassik tengsizliklarni isbotlash mumkin [1].

Mazkur ish ba’zi tengsizliklarni lyensen tengsizligi yordamida isbotlashga
bag ishlangan.

1.x;, >20,i=1,2,...,nvan = m = 1 sonlari uchun

(xp +x+ -+ x,)" <m*" 1P +xF + -+ x)

tengsizlikni isbotlang, bu yerda tenglik x; = x, = --- = x,, bo’lganda bajariladi.

Isboti. f(x) =x", n>1 qabariq funksiya va ixtiyoriy yig’indisi birga teng
bo’lgan a; = 0,i = 1,2, ..., m sonlar uchun lyensen tengsizligini yozamiz:

m n m
(Z al-xl-) < z ax;

i=1 i=1
Bu tengsizlikda a; = @, = - = a,, = - deb gabul gilsak

(1 +x+ - +x,)" 1
Sl TS — O o )

m?’l
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tengsizlikka va bundan isbotlanishi talab gilingan
(1 +x + -+ x,)" <m" ] +xF 4+ 1)
tengsizlikni hosil gilamiz.
2.x; =2 0,i =1,2,...,nsonlar uchun

(o1 + x5 + -+ x,) (1 + . + et 1)> 2
X1 Xy X, X X X, =N
tengsizlikni isbotlang, bu yerda tenglik fagat x; = x, = --- = x,, bo’lgandagina

bajariladi.
Isboti. f(x) = % x > 0 gabarig funksiya va ixtiyoriy yig’indisi birga teng
bo’lgan a; = 0, i = 1,2, ...,n sonlari uchun lyensen tengsizligini yozamiz:
1 =11
—< ) — —
i=1 ®iXi A X

Bu tengsizlikda a; = @, = - = @, = - deb gabul gilsak
n 1/1 1 1
s—(—+—+---+—)
X1 +x,+-+x, n\x; x; Xn

tengsizlikni va bundan isbotlanishi talab gilingan

(2 + ++)<1+1+ +1)>2
X1 X7 Xn X X X, =N
tengsizlikni hosil gilamiz. Shuningdek bu tengsizlikdan
n X1 +x3 + -+ Xy
i+i+ oo — o n
X1 X2 Xn
kelib chigadi.
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LAGRANGE MULTIPLIERS THEOREM AS A USEFULL TOOL FOR
PROVING OF OLYMPIAD INEQUALITIES
Ismailov Sh. Tashkent Pedagogical University

The method of Lagrange multipliers is a strategy for finding the local maxima
and minima of a function subject to equality constraints. This method developed by
Lagrange in 1755 to solve maximum-minimum problems in geometry. Note that on
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an olympiad the use of Lagrange multipliers is almost certain to draw the wrath of
jury, so it is imperative that all details are done correctly[1].

In this paper we present application of Lagrange Multipliers theorem to
proving of two well-known Olympiad inequalities ([2]).

Problem 1(IMO-2001) . Let a,b,c are real numbers satisfying a? + b? +
c? =9.Provethat 2(a + b + c¢) — abc < 10.

Solution. Let f =2(a+ b +c¢) —abc, g =a*+ b%+ c?—9. We will find
the maximal value of the f subjectto g = 0. The Lagrange’s function is

L=f—-2g9g=2(a+b+c)—abc—A(a®+b*+c?*—-9).

From Lagrange Multipliers theorem we have

a_L=2—bC—ZA(l=O
chz 2—bc=2Aa
{£=2—ac—21b=0 or 2 —ac = 24b

A g _ab—24c=0
dc

Solving, we get the following cases:

2—ab = 2Ac

1) a=b=c; 2) a=b=21 c= 2/1+%, where A = il,i% (or any cyclic
permutations of a, b, c). Checking through all the cases, we find the maximum is
obtained when a = b = 2, ¢ = —1 (or any cyclic permutations of a, b, ¢). Therefore
f=2(a+b+c)—abc <10, as desired.

Problem 2 (USAMO-2002) . Let a, b, ¢ are nonnegative numbers satisfying
a’ + b%? + c? + abc = 4. Prove that 0 < ab + bc + ac — abc < 2.
Solution. Let f = ab + bc + ac — abc, g = a® + b% + ¢? + abc — 4 . We will find
the maximal value of the f subjectto g = 0. The Lagrange’s function is

L=f—1g =ab + bc + ac —abc — A(a® + b* + c? + abc — 4).

From the Lagrange Multipliers theorem, we have

(O 4 c—be—A2a+be) =0
Frl ¢ —bc (2a + bc) =
oL

<%=a+c—ac—l(2b+ac)=0
aL—b+ b—2A(2c+ab)=0
3c = a—a (2c+ab) =

Since a? + b? + ¢? + abc = 4 we get the system
b+ c—bc = A(2a + bc)
a+c—ac = A(2b + ac)
b+a—ab—A(2c + ab)
Solving, we get two cases:

)a=b=c=1;2)a=>b=+/2,c =0 (orany cyclic permutations of a, b, c ).
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Further, consider the endpoints of the set [0,2] x [0,2] X [0,2]. Checking
through all the 8 possible endpoints, we find that a = b = 0, ¢ = 2 and its two other
permutations give the lower bound.

Therefore we get that max f =2, at (1,1,1) and (~/2,~/2,0) (and its other two
permutations) and that min f =0, at (2,0,0) ( and its two other permutations).
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O’QUVCHILARDA NOSTANDART MASALALARNI YECHISHGA
O’RGATISH-ULARNING FIKRLASH QOBILIYATLARINI
RIVOJLANTIRISH VOSITASI SIFATIDA
Mamadaliyeva N., Ermatov Sh., Abduraximova D., Axmadoxunova S.

Ma’lumki, mustaqillik yillarida ta’lim tizimini isloh qilishga oid bir gator
hujjatlar gabul gilindi. Bularga misol sifatida respublika Prezidentining 2018-yil
25-fevraldagi “Umumiy o’rta, o’rta maxsus va kasb — hunar ta’limi tizimini tubdan
takomillashtirish chora- tadbirlari to’g’risida”gi va 2019-yil 9-iyuldagi “matematika
ta’limi va fanlarini yanada rivojlantirishni davlat tomonidan go’llab-quvvatlash,
shuningdek O’zbekiston Respublikasi Fanlar akademiyasining V.I. Romanovskiy
nomidagi matematika instituti faoliyatini tubdan takomillashtirish chora tadbirlari
to’g’risida”gi qarorini keltirish mumkin. Bu qarorlar oliy va umumiy o’rta ta’limni
rivojlantirishdagi eng muhim vazifalarni belgilab berdi. Bu vazifalarni amalga
oshirishda umumiy o’rta ta’lim maktablarida o’gitiladigan fanlar ichida matematika
fani salmogli o’rinni egallaydi. Shuning uchun ham umumiy o’rta ta’lim
maktablarida matematika fanini o’qitishga katta ahamiyat berilishi kerak. Chunki,
matematikani o’qitish jarayonida o’quvchilar mushohada giladilar, fikrlaydilar va
yechimlardan magbulini tanlashni o’rganadilar. Bunday xislatlar har ganday
mutaxassislar  uchun  zarurdir. O’quvchilarda bunday xislatlarni  yanada
rivojlantirishda masalalarning, aynigsa, nostandart masalalarning o’rni beqiyosdir.
Masala deganda biz shartli ravishda matnli, hisoblashga doir, isbotlashga doir,
yasashga doir, turli tenglama va tengsizliklarni yechishga doir va hokazo masalalarni
tushunamiz. Ko’plab uslubchi olimlar umumiy o’rta ta’lim maktablarida
o’rganiladigan masalalarni matematik masala, amaliy masala, standart masala,
nostandart masala, yasashga doir masala va hisoblashga doir masalalarga bo’lib
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o’rganishni tavsiya qiladilar. Bu masalalar ichida nostandart masalalar alohida
o’ringa ega. Bunday masalalarga uslubchi olimlardan V.N. Litvinenko, M.I.
Bashmakov, P.T. Dibov, A.l. Umirbekov, N.E. Turetskiy, E.N. Balayan va hokazolar
0’z ishlarida to’xtalganlar. Nostandart masalalar bayon gilingan va uni o’rganish
usullari yoritilgan adabiyotlar ko’p bo’lishiga garamasdan ularda nostandart
masalalarni sistemali o’rganish usullari yoritilmagan. Shuning uchun ham biz ushbu
magolada nostandart masalalar va ularni o’rgatish usbublariga to’xtalamiz. Bunda biz
dastlab nostandart masala deb ganday masalaga aytilishini hamda unday masalalarni
gachon va ganday o’rgatish mumkin degan savolga javob beramiz.

Nostandart masalalarni o’rganishga kirishishdan oldin standart masala
tushunchasiga to’xtalamiz.

Ma’lumki, har ganday masalani yechish muayyan qoidalar ketma-ketligidan
iborat. Bu gadamlar masalaning sharti va uning natijasiga garab biror umumiy
gonuniyatlarni amalga oshirishdan iborat. Shuning uchun ham masalani yechish
jarayonida go’llaniladigan gadamlar ketma-ketligini aniglash asosiy masalalardan
biridir. Bir gancha turdagi masalalarni yechish uchun kerak bo’ladigan qonun-
goidalar aniglangan. Bu qoidalarga so’z qoidasi, formula qoidasi, teorema qoidasi va
ta’rif goidalarini keltirish mumkin.

Agar so’z-goida, formula-goida, ayniyat-qoida, teorema-qoida va ta’rif-
goidalardan foydalanib matematik masalalar uchun dastur (qadamlar ketma-ketligi)
tuzish va u asosida ularni yechish mumkin bo’lsa, u holda bunday masalalarga
standart masalalar deb ataladi.

Matematika kursidagi biror masalani yechishning anigq dasturini ko’rsatuvchi
umumiy gonun-qoidalar mavjud bo’lmasa, u holda bunday masalaga nostandart
masala deyiladi.

Matematika kursining barcha mavzularini o’rganishda nostandart masalalarga
duch kelamiz. Nostandart masalalarni 0’ziga hos xususiyatlarini yoritish magsadida
magolada bir nechta misollar yechimlari bilan keltirilgan.

Magolada ko’rib o’tilgan masalalarni taxlil gilib ularni yechish uchun ma’lum
gonun goidalar yo’qgligini ko’ramiz. Ya’ni ularning har birini yechish uchun alohida
yondashilganini kuzatamiz. Bunday masalalarni dars jarayonida tizimli o’rganish
natijasida o’quvchilarning fikrlash doirasi yanada rivojlanadi va pirovard natijada
ta’lim samaradorligiga erishiladi.
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1JODIY FAOLLIKNI BAHOLASH MEZONLARI
Mamatqulova M. TDPU

ljodiy faolliking mohiyatini tahlil gilish asosida shaxsning ijodiy faolligi
xususiyatlarini aks ettiruvchi mezonlarini asoslash kerak. "ljodiy faollik™ tushunchasi
"ijod" tushunchasining umumiy ta’rifi orgali idrok qgilinadi va o’zlashtiriladi.

ljod muammosining murakkabligi va ko’p qirraliligi ko’plab ishlarda gayd
etilgan. ljodkorlikning 0’ziga xos xususiyatlari va mezonlarini 1.B. Bulychev, T.N.
Ovcharova, T.A. Prazdnikova, V.M. Loginov va boshqalar ishlarida ko’rish mumkin.
Ko’pincha ijodkorlik mezonini aniglash uning mahsuloti bilan bog’lig: ijodkorlik - bu
mutlaqo yangi, ijtimoiy ahamiyatga ega va mukammal mahsulot yaratishga garatilgan
faoliyat.

V.I. Andreev hagli ravishda "insonni, inson shaxsini, inson madaniyati va
umuman jamiyatni rivojlantirish mezonini ijodning ajralmas atributi sifatida ko’rib
chigish kerak. Boshgacha aytganda, haqiqgiy ijodkorlik inson shaxsiyatining
rivojlanishiga, insoniyat madaniyatining rivojlanishiga olib kelishi kerak" degan. [1]

Faollikning asosiy mezonlaridan biri bu shaxs mustagilligining maksimal
namoyon bo’lishidir. Mustaqillik - bu shaxsning tashqi aralashuvisiz faoliyatni
amalga oshirish gobiliyati. Shaxsda mustaqillik ham o’zgaruvchan, ham reproduktiv
bo’lishi mumkin. Shu bilan birga, reproduktiv mustaqillik ijodiy faoliyat bilan birga
bog’lig bo’lmaydi. ljodiy faoliyat shaxsning qobiliyatlarini individual namoyon
bo’lishini 0’z ichiga oladi. Yuqorida aytib o’tilganlar asosida, ijodiy faollik - bu
birgalikda olib boriladigan faol agliy va amaliy faoliyat bo’lib, o’zgaruvchan
jarayonda moslashish gobiliyati, konstruktiv shaxs mustagilligi, harakatlar ketma-
ketligini qayta tuzish va nostandart vazifalarni hal qilish qobiliyati ekanligini
ta’kidlashga imkon beradi [2].

Shaxsning ijodiy faolligi deganda uning yangilikni yaratish jarayonida ishtirok
etishini ta’minlaydigan shaxsiy xususiyatlar yig’indisi tushuniladi [3, 24-bet]

Psixolog Matyushkinning fikriga ko’ra, ijodiy faollikning asosini boshga shaxs
tomonidan motivasiya va rag’batlantirishni 0’z ichiga olgan shaxsiy ta’lim va
fikrlashning asoslari hisoblanadi. O’zining mulohazalariga asoslanib, Matyushkin
o’quvchilarning ijodiy faoliyati mezonlarni anigladi : psixologik moyillik, diggatni
jamlash qobiliyati, aqgl, xotira, tasavvur, shaxsiy magomi, yutugq motivatsiyasi,
odatlar, da’volar, iste’dod, intilish [4].

O’quvchida bilim, ko’nikma, malaka uning faoliyati va aqliy faolligi natijasida
shakllanadi. O’gituvchining vazifasi - barcha o’quvchilarning yangi faoliyat
usullariga, bilimga bo’lgan ehtiyojini shakllantirishga garatilgan pedagogik ta’sirlar
tizimi [5, 96-bet].
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S.G. Baxchagulyanning fikriga ko’ra ijodiy faollikni rivojlantirishning asosiy
mezonlari quyidagilardir: yangilik hissi (ijtimoiy hodisalarni oldindan bilish
gobiliyati, ijodiy tasavvur, nostandart ijtimoiy vaziyatlarni modellashtirish gobiliyati,
yangi ijtimoiy alogalarni kashf etish gobiliyati); tanqidiy fikrlash (ijtimoiy hodisalar
hagidagi hukmlarning mustaqilligi, ijtimoiy hodisalarni baholashda xatolar va
muvaffaqiyatsizliklar sabablarini topish, ularning ahamiyati hagidagi mulohazalarni
shakllantirish qobiliyati); ob’ektning tuzilishini o’zgartirish qobiliyati (tahlil gilish,
Ijtimoiy sohadagi asosiy va ikkilamchi narsalarni ajratib ko’rsatish, ta’riflash va ta’rif
berish, tushuntirish, isbotlash, jamiyat hagidagi qarashlarini asoslash, fikrlarni
shakllantirish, ijtimoiy muammolarni hal gilishda farazlarni ilgari surish gobiliyati);
ijodkorlikka e’tibor garatish (ijodga giziqgish, ijodga intilish, etakchilikka intilish) [6]

D.B. Bogoyavlenskaya, V.I. Korotyaev, N.D. Levitov, V.I. Andreevlarning
fikriga ko’ra, "ijodiy faollik ko’rsatkichlari gatoriga - 0’ziga xoslikni Kiritish (yana
boshga ko’plab tadgigotchilar ishlarida, masalan, Y.A. Ponomaryov) - natijalar va
faoliyat usullarining yangiligini - ijodiy faollikni o’rganish imkonsiz bo’lgan
ko’rsatkich sifatida kiritishni ta’kidlashadi [7, 57-bet].

Yugoridagi mezonlarni hisobga olgan holda ijodiy faollikning mohiyatini tahlil
gilish asosida L.A. Volovich, M.l. Rojkov, Yu.S. Tyunnikov tomonidan berilgan
mezonlar asosida biz ushbu shaxsiy xususiyatlarni aks ettiruvchi mezonlarni gabul
gilamiz: yangilik hissi, tangidiy fikrlash, ob’ektning tuzilishini o’zgartirish qobiliyati
va ijodkorlikka e’tibor berish.

Demak, ijodkorlik bu yangi moddiy va ma’naviy gadriyatlarni vujudga
keltiradigan faoliyatdir. ljodiy faollik - bu mavjud gizigish va ehtiyojlarga mos
keladigan faoliyatda shaxsning o’zini 0’zi anglash vositasi. Yugorida ko’rib chigilgan
mezonlarni hisobga olgan holda, ijodiy faollik mohiyatini tahlil gilish asosida biz
ushbu shaxs sifatining xususiyatlarini aks ettiruvchi mezonlarni gabul gilamiz:
yangilik hissi, tangidiy fikrlash, ob’ektning tuzilishini o’zgartirish gobiliyati va
ijodkorlikka e’tibor berish.
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EHTIMOLLAR NAZARIYASI VA MATEMATIK STATISTIKA
FANIDAN DARSLARDA NAZARIYA BILAN AMALIYOTNING O’ZARO
BOG’LIQLIGI

Nishonov T. ADU

Har bir soha bo’yicha faoliyat olib boruvchilar bugungi kundagi bozor
munosabatlari bo’yicha raqobatga kirishar ekanlar o’zining faoliyat turi bo’yicha sifat
va son ko’rsatkichlarining ragamlarda aks etadigan statistikalari reytingi muhim o’rin
tutishini  yaxshi anglaydilar. Shuning uchun har bir mutaxassisning ehtimollar
nazariyasi va matematik statistika bo’yicha yetarli darajada bilim va ko’nikmalarga
ega bo’lmasdan turib, bozor munosabatlari kundan-kunga rivojlanayotgan bir
sharoitda mehnat va xizmatlar bozorida 0’ziga munosib o’rin topishi og’irlashib
boradi. Mazkur sohadagi bilimlarga bo’lgan zaruriyat ta’limning barcha bosgichlarida
ta’lim oluvchilarga ehtimollar nazariyasi va matematik statistika sohasidagi
bilimlarni yetkazish kerak ekanligini taqozo etmoqda.

Oliy ta’lim muassasalari bakalavriat ta’lim yo’nalishlariga matematik bilimlar
beradigan fanlar tarkibida Ehtimollar nazariyasi va matematik statistika fani
tushunchalariga ham alohida e’tibor garatilgan,. Metodik adabiyotlarning tahlili, ko’p
yillik pedagogik tajriba natijasi, Ehtimollar nazariyasi va matematik statistikaga doir
bilim, malaka va ko’nikmalarni shakllantirish jarayoni shuni ko’rsatadiki, darslarda
nazariya bilan amaliyotning o’zaro bog’ligligiga amal gilish muhim hisoblanadi.

Bunda mazkur fan yuzasidan o’tkaziladigan darslarni quyidagi talablar asosida
tashkil etish magsadga muvofiq hisoblanadi:

1. Real hayotdan olingan va kundalik amaliyotda uchraydigan materiallar
asosida tuzilgan masalalarni keng qo’llash hisobiga nazariy bilimlar berish
jarayonida amaliyotning rolini yanada oshirish talab etiladi. Bu o ‘gitish jarayonida
o’quvchilar faoliyatida nazariya va amaliyot birligi tamoyili talablarini to larog
tatbiq gilish imkonini beradi.

2. Amaliy mashg ulotlarda nazariyaning rolini oshirish lozim. Bunda
0’quvchilarga yangi nazariy bilimlar berish amaliy xarakterdagi masalalarni yechish
asosida amalga oshiriladi. Bu esa o ’quvchilarda amaliyot bilan nazariyaning o zaro
bog ligligi, amaliy ishlarni nazariy bilimlarsiz hal gilish mumkin emasligi, ba’zan
amaliyotning nazariyadan yoki nazriyaning amaliyotdan o°zib ketishi mumkinligi
hagida aniq tasavvurlar hosil gilishga keng imkon yaratadi.

Yugorida sanab o’tilgan aspektlarni go’llashda dars gaysi ta’lim yo’nalishiga
o’tilayotgani ham ahamiyatlidir. Masalan, Fizika ta’lim yo’nalishi talabalari uchun
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tasodifiy hodisalar mavzusini o’rganishda tushunchaga ta’rif berishdan oldin biror
fizik jarayonning matematik modeli ishlab chigilgan bo’lsa, nazariy hisob kitoblar
tajribada olingan natijalardan biroz farg qilishi nima sababdan bo’lishi mumkin
ekanligini  auditoriyadagilarga savol sifatida berib, berilgan javoblarni
umumlashtirgan holda tasodifiy faktorlar hagida tushuncha berib undan so’ng
tasodifiy hodisa tushunchasiga ta’rif berish mumkin bo’ladi. Yoki ayni bir vaziyatda
biror fizik kattalikni o’Ichashda har safar ayni bir natija olinmasdan balki, har safar
biri biridan uncha farq gilmaydigan turli natijalar olinishi masalasini tasodifiy
miqgdorlar mavzusida muammoli vaziyat sifatida berish mumkin.

Darslarni bunday tashkil etish talabalarning nazariy hamda amaliy bilim va
ko’nikmalarini birligiga erishishni ta’minlaydi. Pirovardida, talabalar anglangan
holda bilim egallashga erishadi va bu ularning ehtimollar nazariyasi va matematik
statistika fanini o’rganishga bo’lgan gizigishlarini oshiradi.
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SONLARNI TAQQOSLASHDA HOSILANING O RNI.
Qo shagov H., Mamatboyeva D., Muhammadjonov A. ADU.

Matematika juda gizig fan! Unda ko rinishidan sodda, lekin ancha gizigarli va
o ylantiradigan jumboglar bor. Masalan, e™ kattami yoki ¢ kattami? Hozirgi
kundagi zamonaviy texnologiyalar orgali, ya ni mikrokalkulayotorlardan foydalanib,
buni osongina aniglash mumkin. Lekin matematika bizga hech gqanday vositalarsiz bu
jumbogni yechishga yordam beradi. Keling, matematikaning bu texnologiyalardan
kuchli ekanligini ko rsataylik!

Buning uchun biz yordamchi funksiya tuzib olamiz:

In x
y= >

Endi bu funksiyani monotonlikka, ya'ni o°sish va kamayishga tekshiramiz.
Buning uchun biz hosiladan foydalanamiz, ya'ni y' > 0 bo’lsa, funksiya o’suvchi,

y < 0bo’lsa, funksiya kamayuvchiligidan foydalanamiz.
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) Inxy 1-Inx
y=(5)

X x2

1::;”20 tengsizlikni yechadigan bo’lsak, x <e va Inx ning

y >0 yoki

aniglanish soxasiga garaydigan bolsak, x € (0;e] bo'ladi. Bundan funksiya (0; e]
shu oraliqda o’suvchiligi kelib chigadi.

' . 1-Inx T . N y -
y <0 yoki — = 0 tengsizlikni yechadigan bo'lsak, x > e, ya’ni x € [e; o]
bo’ladi. Bundan funksiya [e; o] shu oraligda kamayuvchiligi kelib chigadi. Demak,

In x1 > In x,

X1 X2

Vxq,%x; € [e; 0] dax; < x, bo'lsa, y(x;) < y(xq) bo’ladi:

Ine Inm

X1 = e vax, = m deb olsak, —>— kelib chigadi. Bundan

mlne >elnn
Ine™ > Inm®
e™ > m¢
Mana hech ganday texnikalarsiz jumboq hal bo"ldi.
Endi umumiy xulosa giladigan bo’lsak, [e;oo] oraligdagi barcha x; va x,

Inxq Inx,

(x1 < x) lar uchun - >

tengsizlik o’rinligidan e™ > ¢ ga o’xshagan boshga
X2

jumboglar ham hal bo'ladi. Masalan, 1001°! kattami yoki 1011%° kattami?
x; = 100 va x, = 101 deb olsak,
In100 In101

100 > 101
101-1In100>100-1In101

1001°1 > 101100
Mana sizga matematikaning kuchi!
Bu kabi yechimlarni ko'rgan o quvchilar matematikaga, golaversa, hosilaga gizigib
golishi hech gap emas. Hosila yordamida shunga o xshagan yana ko 'plab
jumboglarni hal gilish mumkin.
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INTEGRALLASHNING BA’ZI NOAN’ANAVIY USULLARI HAQIDA
Qodirov A., Azizova SH. ADU.

Eyler almashtirishlari ko’p hollarda murakkab xisoblarga olib keladi, shuning
uchun uni boshga wusullarni topish qiyin bo’lgandagina qo’llash kerak.
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[ R(x,Vax? + bx + c)dx ko’rinishdagi integrallarni xisoblashning ancha sodda
usuli mavjud.

Mx+N g s . . L _ .. .
] = f—m dx ko’rinishdagi integral x + =t almashtirish yordamida

tdt dt - : .
] = Afﬁ+ Bfﬁ ko’rinishga keladi, bu vyerda A,B,k —yangi

koeffitsiyentlar.
. _ 5x+4 Sx+4 x+1=1¢t]_ tdt
Misol. e e e Ll s e Ll (Y el
f\/tz_—S\/t2+ —Inlt +Vt? +4l4+ C=5Vx? +2x+5—-Inlx + 1+
X2+ 2x+5/+C.
[ % (sin bx + cos bx)dx ko’rinishdagi integrallarni trantsentdent

funktsiyalardan olingan integral yana trantsentdent funktsiyalar bo’lgani uchun
ushbu ko’rinishda izlaymiz:

f e™ (sin bx + cos bx)dx = e* (A sin bx + B cos bx),

bu yerda A, B —anigmas koeffitsiyentlar.
Bu tenglikning har ikki tomonidan x bo’yicha hosila olamiz:

e (sin bx + cos bx) = ae®™ (Asinbx + B cos bx) + e** (A sin bx — B cos bx)
Tenglikning har ikki tomonini e ga qisqgartirib sinus va cosinuslarning
koeffitsiyentlarini tenglasak, A va B ga nisbatan chiziqgli tenglamalar sistemasi hosil
bo’ladi:

{a -A—b-B =1,
b-A+a-B=1.
Bu sistemani determinantlar usulida yechsak,

A=|b _ab|=a2+b2. A= a? + b?
|11 -=b| _ _la 11_
AA—|1 a|—a+b AB—lb 1|—a b
AA a+b AB a—b
A:—:—, B:—:—,
A a? + b? A a?+ b2

Bularni (1) ga qo’ysak,
(a+b)sinbx + (a — b) cosbx
a? + b? ’
Eslatma. [e% -cosbxdx, [e™ -sinbxdx ko’rinishdagi integrallani ham
[ e (sin bx + cos bx)dx ko’rinishda ishlash lozim.
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j e (sinbx + cos bx)dx =
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2. YBapenkoB .M., KopoBkun M.3., Kypc maremarudeckoro ananuza 1.1. “IIpocsemensie”
Mocksa 1966

3. HassinoB H.A., Koposkun ILII., Hukonsckuii B.H. COopHHK 33124 110 MareMaTu4ecKoMy
ananuzy. “IIpocsemensie” Mocksa 1973

MAKTABDA GEOMETRIYA KURSINI O’QITISH JARAYONIDA
STEREOMETRIK BILIMLARNI KIRITISH YO’LLARI
Saparboyev J., Usarov J. TDPU.

O’quvchilar planimetriya kursini o’rganishni boshlaganlarida ularda ikki
o’lchovliga tasavvurga nisbatan uch o’lchovli tasavvurlar anchagina rivojlangan
bo’ladi. Aynan ana shu hol o’quvchilarda fazoviy tasavvurlarini shakllantirishda
planimetrik figuralar stereometrik figuralarning xususiy holi ekanligiga e’tibor
garatilishi talab etiladi.

Nugta va to’g’ri chiziq tushunchalarini o’rganishda  nafagat doskada
tasvirlangan tekis figuralarni namoyish etib qolmasdan balki konusning,
piramidaning, parallelepipedning modellarida uchi — «nuqta», qirrasi — «to’g’ri
chizig» ekanligini ko’rsatish kerak. To’g’ri chizigni turli modellar orgali namoyish
etish magsadga muvofiq: galam, tarang tortilgan ip,...

O’quvchilarni  to’g’ri chiziq va tekisliklarning turlicha joylashuvlarini
o’rganishga tayyorlash uchun to’g’ri chizigning stol tekisligiga, doska tekisligiga
nisbatan vaziyatlarini ko’rsatish kerak (tekislikda yotadi, tekislikni kesib o’tadi,
tekislikni kesmaydi). O’quvchilarga «ikkita to’g’ri chizigq fazoda ganday joylashishi
mumkin?» degan savolni berish kerak.

Kesma tushunchasini qaralayotganda kesmaning kub, piramida, prizma
modellaridagi turlicha joylashishlarini ko’rsatish mumkin.

Maktab geometriya kursida uchburchakning tenglik alomatlarini o’rganishda
o’quvchilarga quyidagi mazmundagi topshiriglarni berish foydali:

1. Piramidaning karkasli modeli quyidagi uchburchaklarni ko’rsating: a) uchta
tomoni teng; b) ikkita tomoni teng; d) turli tomonli; €) uchta burchagi teng; f) ikkita
burchagi teng; g) burchaklari har xil. Ko’rsatilgan uchburchaklardan gaysi birlari
0’zaro teng.

«To’rtburchaklar» mavzusini o’rganishdagi o’quvchilarga parallelepipedning,
piramidaning, prizmaning, kesik piramidaning modellaridagi to’rtburchaklarni,
ularning uchlarini, tomonlarini, diagonallarini ko’rsatib berishni taklif gilish juda
foydali.

Planimetriya kursini 0’rganishda 0’quvchilarning murakkab
konfiguratsiyalardan u yoki bu figurani ajrata olish ko’nikmalarini shakllantirishga
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katta e’tibor garatilishi zarur. Buning uchun quyidagilarga o’xshash masalalardan
foydalanish mumkin.

1. 1-rasmda nechta kesma tasvirlangan. 2-rasmda nechta burchak
tasvirlangan.

2-rasmda tasvirlangan B B C
barcha ko’pburchaklarni T ¢ \ /,f
nomlang. 2-rasmda tasvirlangan A = \ ff
barcha to’rtburchaklarni yozib D A / / u

. 2 M K g D
Chlqmg E 2-rasm
Planimetriya kursini l-rasm

o’rganishda o’quvchilarda u yoki bu figurani hayolan tasavvur qila olish
ko’nikmalarini shakllantirishga e’tibor garatish zarur. Aynigsa murakkab bo’Imagan
yasashlar, figuralarni almashtirish, figuralarning elementlarini taggoslashga alohida
e’tibor zarur. Bunday masalalardan foydalanishdan magsad o’quvchilarda fazoviy
tasavvurlarning shakllanganlik darajasini aniglash va 0°z vaqgtida noto’g’ri
tasavurlarni aniglab tuzatishdan iborat.

ADABIYOTLAR
1.Haydarov B. va boshqalar. 10-sinf Matematika darsligi. T.2017y.
2.Pogarelov A.V. Geometriya (7-11 sinflar) Toshkent. O’qituvchi 1994y.

BOSHLANG’ICH SINFLARDA MATEMATIKANI O’QITISHDA TARIXIY
MATERIALLARDAN FOYDALANISH
Sotvoldiyev A. ADU.

O’rta Osiyolik bir gurux, matematik olimlar qo’shishni birinchi amal hisoblab
uning mohiyati va bajarilish usulini tushuntiradilar. Ayrish amalini esa qo’shishning
teskarisi deb  hisoblaydilar. Nasriddin Tusiy qo’shish va ayrish amallariga
quyidagicha ta’rif beradi; “qo’shish biror sonning birliklari ustiga ikkinchi sonning
birliklari orttirishdir. Qo’shish amali qo’shiluvchilarning yig’indisini topish
demakdir. Ayrish katta sonni kichik son qadar kamaytirishdir. Berilgan ikki sonning
farqini topish ayirish amali deyiladi”.

Nasriddin Tusiy ikkinchi qoida bilan qo’shish amalini bajarishni quyidagicha
bayon etadi: ikki va undan ortiq sonlarni qo’shishda bu sonlarni tartib bilan xonalari
bo’yicha bir — birini tagiga joylashtirib, so’ng har bir xonadagi ragamlarni qo’shish
kerakligi, agar xonalardagi ragamlarning yig’indisi 0’n yoki undan ortiq bo’lsa,
go’shiluvchi ragamlar tagiga nol yoki yig’indisining birliklarini yozishni, o’nlar
xonasidagi ragamni qo’shishni yuqori xonadagi yig’indiga yozib yoki dilda qo’shish
kerakligini uqtiradi. So’ngra bu yo’l bilan o’ng va chapdan boshlab qo’shishni
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misolda ko’rsatadi. Masalan, 125403 ni 9867 ga qo’shishni shunday ko’rinishda
yozadi.
+9867
125403
111
124260
357 Hosil: 135270

O’ngdan chapga qarab qo’shishning yozilishidagi bir — biridan farqi qo’shish
natijasida hosil bo’lgan ikki xonali sonning o’nlar honasiga birni qo’shni yuqori
xonadagi yig’indi ustiga yoki tagiga yozib qo’shishdadir.

125403
9867
124260
111
35 7 Natija: 135270

Yugorida bayon etilgan, hozirgi usul bo’yicha qo’shish amalini bajarishga
kelguncha, bu amal bir necha ko’rinishlarda hal gilingan.

Ayirish amali ham, xuddi qo’shish amali kabi bir necha bosqichdan so’ng
hozirgi usulda bajarilgan.

Koshiy “To’r ichida ko’paytirish” nomi bilan Tusiyning “Jadvalda
ko’paytirish” usuliga qisman o’zgartirish kiritadi, ya’ni jadvaldagi kvadratlarni
diagnal bilan yuqori va quyi bursakli uchburchaklarga bo’ladi. Jadval to’g’ri
to’rtburchakning chapdan eniga va bo’yiga ko’paytiruvchi hamda ko’payuvchi yuqori
xonasidan boshlab yoziladi. Amal ko’paytuvchilarning yuqori va quyi xonasidan
boshlab bajariladi. Xususiy ko’paytmalarning birliklari quyi, o’nliklari yuqori
uchburchaklarga yoziladi. Ko’paytmaning raqamlari to’rtburchakning pastki o’ng
uchidan diognal bo’yicha xususiy ko’paytmalar ragamlarni qo’shish bilan topiladi.
Bu ragamlar to’rtburchak tagiga o’ngdan boshlab yoziladi. Masalan: 7806 ni 175 ga
ko’paytirish ~ shunday bajariladi. Amalni  bajarishda birinchi navbatda
ko’payuvchining mingliklari (7) 175 ga yuqori xonasidan boshlab ko paytiriladi.

So’ngra 175 ni 8 ga 0 ga 6 ga ko’paytmalari ham shu tarzda joylashtiriladi.
Jadvalning pasti 0’ng tomonidagi kvadratning diognali bo’yicha qo’shilsa izlangan
ko’paytma 1366050 hosil bo’ladi.

To’r usulida ko’paytirishni XII asrda yashagan matematik Bxaskara va
Koshiylar bu usulning takomillashgan ko’rinishini beradilar, ya’ni ko’paytmaning
raqamlarini topishda qulay bo’lishini nazarda tutib diognallarini teskari yo’nalishda
chizadi va ko’paytmani to’rtburchak tagiga yozib ko’rsatadi.
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ADABIYOTLAR
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O’zbekiston Respublikasi ta’lim markazi, Toshkent, 2003 y

UMUMLASHGAN BO LINISH BELGILARI
To xtaboyev A, Raxmonov A. NamMQI.

Bizga elementar matematika kursidan ba’zi natural sonlarga bolinish belgilari
ma’lum. Biz ushbu tezisda 10 bilan o’zaro tub bo’lgan barcha natural sonlarga
bo linish belgilarinikeltirganmiz.

1-teorema. Agar (n,10) bo’lsa, u holda (10k + 1) : n (yoki (10k — 1) : n)
bo’ladigan keZ son mavjud bo’ladi.

Isbot. n = 10q + r bo’lsin. Teorema shartidan re{1,3,7,9} ekani kelib chigadi.
1)r =1bo’lsa,n = 10q + r bo’ladi. k = q deb olish mumkin.

2) r =3 bo’lsa, n = 10q + 3 bo’ladi. 3n = 30q + 9 = 10(3q + 1) — 1 ekanligidan
k = 3q + 1 deb olish mumkin.

3) r=7 bolsa, n=10q+7 bo’ladi. 3n=30g+21=103q+2)+1
ekanligidan k = 3q + 2 deb olish mumkin.

4) r=9 Dbo’lsa, n=10g+9=10(q+1)—1 bo’ladi. k =g+ 1 deb olish
mumkin.

1-misol.a) n=27=10-24+7,k=3-2+2=8,10-8+1=81:27
b) n=13=10-1+3,k=3-1+1=4,10-4—-1=39:13

2-teorema. m = 10a + b va (n,10) =1 bo’lsin. Agar k butun son uchun
(10k+ 1) : n(yoki (10k — 1) i n) bo’lsa, m soni n ga bo’linishi uchun (a — kb) :
n (yoki (a + kb) : n') bo’lishi zarur va yetarli.

Isbot. Zarurligi. m soni n ga bo’linishidan (a — kb) : n (yoki (a + kb) i n)
ekanligini isbotlaymiz. (n,10) =1 ekanligidan 1-teoremaga ko’ra shunday k € Z
son mavjud bo’lib (10k+ 1) :n (yoki (10k —1):n) bo’ladi. Agar m i n va
(10k+1):n bo’lsa, shunday l,s € Z sonlar topilib, bu sonlar uchun mos
ravishdam =n-1[, 10k + 1 =n-s bo’ladi.

a—kb=a—k(m—-—10a) = (10k + 1)a — km = nsa — knl = n(sa — lk).
Bundan (a — kb) : n ekanligi kelib chigadi. Agar m : nva (10k — 1) i n bo’lsa
ham huddi shu kabi (a + kb) : n ekanligini isbotlash mumkin.

Yetarliligi. (a —kb) i n (yoki (a + kb) : n) bo’lishidan m soni m ga
bo’linishini isbotlaymiz. Agar (10k+ 1) :n, (a —kb) in bo’lsa, s,t € Z sonlar
topilib, (10k+1)=n-s, (a—kb) =n-t bo’ladi. m = 10a + b = 10(kb + nt) +
b = (10k + 1)b + 10nt = nsb + 10nt = n(sb + 10t). Bundan m :n ekani kelib
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chigadi. (a+kb)in) bo’lsa, u holda m:n bo’lishi ham huddi shu kabi
isbotlanadi. Teorema isbotlandi.
(m,10) =1, m = 10a + b bo’lsin.
m sonini n ga bo’linishini tekshirish bosqgichlari:
1. Agarn =10g+1bo’lsa, (a—gb) in<=>min

2. Agarn =10g+7bo’lsa, (a—(g+1)b) in<=>m:in
3. Agarn =10g+3Dbo’lsa, (a+ (3g+1)b) in<=>m:in
4. Agarn =10g+9 bo’lsa, (a+ (3q+2)b) in<=>min

Bir necha misollar keltiramiz.

1) n=31 bo'lsin. 31 =10-3+ 1 bo'lgani uchun g = 3. Agar (a — 3b) :
31 gabo'linsa, u holda m soni ham 31 ga bo linadi. Y’ni, sonning oxirgi ragamini
o chirishdan hosil bo’lgan sondan oxirgi ragamini 3 ga ko paytirib ayirsak, hosil
bo'lgan son 31 ga bo’linsa, berilgan son ham 31 ga bo'linadi. Masalan, m = 1488,
148 —8-3 =124, 12—-4-3=0. 0: 31 => 1488 soni 31 ga bo’linar ekan.

2) n=13 bo’'lsin. 13 =10-1+ 3 bo'lgani uchun q = 4. Agar (a + 4b) :
13 gabo’linsa, u holda m soni ham 13 ga bo'linadi. Ya’ni, sonning oxirgi ragamini
o chirishdan hosil bo’lgan songa oxirgi ragamini 4 ga ko paytirib go’shsak, hosil
bo’lgan son 13 ga bolinsa, berilgan son ham 13 ga bolinadi. Masalan, m = 351,
354+4-1=39, 39:13 => 351sonil3ga bolinar ekan.

ADABIYOTLAR
1. A.To’xtaboyev, O. Boymirzayeva ,Umumlashgan bo’linish belgilar, “Bino va
inshootlarning  konstruksiyaviy mustahkamligi, ishonchliligi va seysmik havfsizligi
masalalari”, Respublika ilmiy-amaliy konferensiyasi, NamMQI 2018.

NAZARIY FUNDAMENTAL - AMALLIY ISBOTI
Tohirov A, Ortigmatova S, Yusupova O, Ma'rufjonova M. ADU.

Matematik analizda o’rganiladigan ketma-ketliklar orasida eng muhimi, balki
limiti e sonini bildiruvchi
1
Xp = (1 + E)

ketma-ketlik deb aytishimiz mumkin. Aniglanishi juda sodda bo’lgan bu ketma-
ketlik, o’suvchi va chegaralanganligi sababli Veyershtrasning teoremasiga ko’ra,
limitga ega. Ketma-ketlik bilan bog’liq asosiy masala ketma-ketlikning limitini
o’rganish bo’lgani sababli bu ketma-ketlikni o’rganish asosan shu yerda to’xtatiladi.
Qolaversa, to’g’ri chizigda ketma-ketlik limitga ega bo’lishining zaruriy va yetarli
sharti uning fundamentalligi sababli bu ketma-ketlikning fundamentalligi ravshandir.

n
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Shuning uchun bo’lsa kerakki, uni alohida fundamentallikka tekshirilmagan. Demak
bu ketma-ketlik nazariy jihatdan fundamental bo’lib, aslida esa fundamentalligi
amalda alohida tekshirilmagan bo’lib chigadi. Shu yetishmovchilikni bartaraf qilish
mazkur ishning bosh magsadidir. Agar x,, ni binom formulasiga ko’ra

xn=2+Z%(1_%)<1_%>m<1_k;1)

Tenglikni hosil gilamiz, undan foydalanib x,,; hadni yozib olab, uni x, bilan
tagqoslasak, x,,.1-had x,-haddan kattaligini ko’ramiz, chunki, x,,; dak =n+ 1 ga
mos musbat qo’shiluvchi ortigcha, hamda golgan hadlar uchun esa(n > k > 2)

(-2 (=3 (-0 < (=57 (1-77) - (1-559)

tengsizliklar o’rinli. Demak, {x, } ketma-ketliko’suvchivan > k > 2 bo’lganida

>2+1(1 1) 1(1 1)(1 2)+
Xn 2! 3! n n

ra(t-0) (- 0) - (-0 e ) -5)

Agar n > k > 2 deb olsak, u holda

n+m k—1

1 1 1 k—1
|xn+m_xn|=xn+m_xnskz_zm_(i_l""'i'ﬁ)(l_ n ) =

k-1
:<1_(1_kn1> )(21'+ +1) (k+11)v ﬁ

Qaralayotgan holda Bernulli tengsizligidan foydalanish mumkin bo’lib unga ko'ra

_ k—1 _ _ 2
(1—k 1) >1—¥(k—1)=1—(k )

n n
hamda— <= + >+ +2k o)
1 1 1 1 1 1 1
G+D G+ T mrmy SE T T et < g
tengsizliklarni e’tiborga olsak,
(k — 1)? 1
|xn+m_xn|< n '1+F

bo’ladi. Ixtiyoriy € > 0 uchun |x,,, — x,| <¢ tengsizlik barcha n > n, larda
barcha m > 0 lar uchun o’rinli bo’ladigan n, ni topish uchun

(k — 1)2 1
- +2k_1 <¢g

tengsizlik bajarilishi kerak. Agar 0 < ¢ < 1 bo’lsa, u holda
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€
([ ]J-butungism ) deb olinsa, barcha n > nglarda ixtiyoriy m > 0 uchun

|xn+m - xnl <&
tengsizlik o’rinliligiga, boshgacha aytilganida {x,} ketma-ketlikning fundamental
ekanligiga yetib kelamiz.

2[2 — log, €]?
no=[[ gz]]+1

ADABIYOTLAR
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EKSPERIMENTAL MATEMATIKA- MANTIQIY ISBOTNI
RIVOJLANTIRUVCHI VOSITA
Toshpo’latov M. ADU.

O’qitish jarayonida eksperimentlarni go’llash o’quvchi-talabalarni predmetni
o’zlashtirishida, teoremalarni isbotini tushunishida, masalalarni yechish jarayonida
farazni ilgari surishida juda katta yordam beradi.

Isbotlash har doim ham matematikani uzluksiz qismi bo’Imagan. Qadimgi
misrliklar ko’p matematik faktlar, matematik teoremalarni bilgani sababli isbotlash
ularga zarur bo’Imagan.

Isbotni har bir gadamini kuzata olish juda muhim. Isbotni yaxlit bir
mexanizmday tushunsak uning har bir elementi 0’z funksiyasini 0’z joyida to’g’ri
bajarishi lozim. Bu mexanizmlarning ixtiyoriy elementi o’z funksiyasini to’g’ri
bajarmasa isbotlashda chalkashlikni yuzaga keltiradi.

Fransuz matematigi A.Puankare isbot haqida shunday degan: “Isbotlashni
kuzatish va uning har bir keyingi gadamini to’g’riligiga fagatgina shaxmat o’yinida
ishonish mumkin.Ya’ni har bir yurish o’yin qoidasi bilan bog’ligligini tushunib
turgan holda™ [1].

Oliy o’quv yurtlarida auditoriya soatlarining kamayganligi sababli ma’ruza
darslarida matematik qonuniyatlarni isbotlashga kam vaqt ajratilmogda. Bu
kamchilikni yopish uchun matematik eksperimentlardan foydalanish juda yaxshi
natija beradi. Eksperimentlar talabani predmetga bo’lgan gizigishini yangi bosgichga
olib chigadi. Bu eksperimentlarni o’tkazishda kompyuter dasturlaridan keng
foydalanish mumkin. Dastur orgali kutilayotgan natijani ko’ra olish dastlabki farazni
ilgari surishda juda katta motivatsiya beradi. Bu farazni to’g’ri rivojlantira olish
tadgigotchiga mantiqiy isbotni hosil gilishda katta yordam beradi. Misol uchun
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n

1
lim (1 + —) =e
n—oo n
bu aniq. Lekin bu limitning birga teng emasligi
1 100

ekanligini biladigan talabaning farazini chipakka chigaradi. Bu yerda x,, = (1 + %)"

ketma ketlikni hadlarini hisoblash eksperimenti o’tkazib ko’rish kerak, buni amalga
oshirish magsadga muvofiq bo’ladi. Bu eksperimentni o’tkazish jarayonida natijaga
to’lagonli ishonish mumkin.

Yana bir misol maktab algebra va analiz asoslari kursida keltiriladigan
2* = cosx nostandart ko’rinishdagi tenglamani yechish o’quvchiga birmuncha
noqulaylik tug’diradi. Bu misolni hal gilish uchun grafik hosil giluvchi kompyuter
dasturlaridan foydalanish, o’quvchiga misolni yechimi soni hagida farazni ilgari
surishda yordam beradi. Natija hagida tasavvurlarni uyg’otish uchun ko’p
masalalarda eksperimentlarni go’llash rivojlanib bormoqgda.

Teorema. Uchburchak bissektrisalari bir nugtada kesishadi.

Teoremaning isbotini keltirishdan oldin uni kompyuter dasturi yordamida xususiy
hollarda tekshirib ko’ramiz. Dastur natijasida uchburchak bissektrisalari bir nugtada
kesishishini ko’rish giyin emas.

Dastur algoritmining bajarilishi natijasida quyidagi 1-chizma hosil bo’ladi.
1-chizma

Eksperiment yordamida natija hosil gilingandan so’ng o’quvchi-talabalarda
teoremani mantiqiy isbotini topishga bo’lgan katta ishtiyoq paydo bo’ladi. Shundan
so’ng teorema analitik isbotlanadi.

Adabiyotlar
1. Ilyanxkape A. O nayke-M.: ®uszmatiur,1983. 560 c.

2. O®uxrenroinsi .M. Kypc muddepenmansHoro 1 uHTerpaibHoro ucuuciaenus. T. I.- M.:
Hayxka, 1970.
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POLINOMIAL FORMULANING HADLARI SONINI TAKRORLI
KOMBINATSIYALAR ORQALI HISOBLASH.
Tursunov B.(ADU), Komilov B. Shahrixon tumani 41-umumiy o’rta ta’lim
maktabi.

Ta’nf.
n!
(a; + ay+...+a,)" = ~ayt (1)

!l 1.
r1=20,r20,...,7, =0 1 2 k
ri+ry+--t+rp=n

formulaga polinomial formula deyiladi.
Biz bu formulaning yoyilmasi nechta haddan iborat bo’lishini hisoblash bilan
shug’ullanaylik. Bu ko’phadning har bir qo’shiluvchisi
n!

., ", ATk
1 - - 'al a2 ak
1:"Tp " " 1

ko’rinishda tasvirlanadi. Bu yerdar; + r, 4+ -+ + 1, = n bo’lib, har bir (ry, 1y, ..., 1)k
talik bitta go’shiluvchiga mos keladi. Agar biz n sonini k ta nomanfiy sonlar
yig’indisi ko’rinishida nechta usulda tasvirlash mumkinligini ko’rsata olsak
polinomial formula shuncha go’shiluvchidan iborat bo’lishini ko’rsatgan bo’lamiz.
Buni kombinatorikaning bo’laklashlar formulasi orgali keltirib chigarish mumekin,
lekin biz taklif gilgan usul boshgacharog.

n soni n ta 1 ning yig’indisidan iborat. U holda (7,15, ..., 73) ni

(1 11..1,..,111..1,...,11 1...1)
r1 T Tk

ko’rinishda yozamiz. Bu k talikda vergullar o’rnini almashtirib turlicha k taliklarni
hosil gilish mumkin. Bu yerda 1 larjoylashgano’rinlarsonin ta vergullar joylashgan
o’rinlar soni k — 1 ta. Demak jami n + k — 1 ta o’rin mavjud bo’lib, bu o’rinlarga
k — 1 ta vergulni joylashtiramiz. Har bir o’rinlashtirishizdan + k — 1 o’rindan k — 1
ta joy ajratiladi va ularning umumiy soni

ci-1 (m+k-1!

n+k-1 — (k _ 1) -l - “n+k-1

ta bo’ladi.
Demak, (a; + a,+...+a; )" ko’phad yoyilmasi C,,,_; ta haddan iborat ekan.

Misol 1. (a + b + ¢)® yoyilmaning hadlari soninianiglang. (1) formulaga ko’ra
k=3,n=8bo’lib, C§,5, = Cf = = 45.
Misol 2. (a + b + ¢ + d)'° yoyilmaning hadlari sonini aniglang. (1) formulaga

ko'rak = 4,n = 10 bo’lib, €1, = C1 = — = 286.
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CHIZIQLI DIFFERENSIAL TENGLAMALAR YECHISHNI
O’RGANISHDA MATEMATIK DASTURLARDAN FOYDALANISH
Vafoyev S.S., Ubaydullayeva X.S. Chirchiq davlat pedagogika instituti

Bizga ma’lumki chizigli differensial tenglamalar, differensial tenglamalar
kursining asosiy bo’limlaridan biri hisoblanadi. CHizigli differensial tenglamalarni
yechishda har-hil kompuyuter dasturlari yordamidan foydalanishimiz mumkin.Yani
matematik dasturlardan biri Maple dasturi yordamida chizigli differensial
tenglamalarni yechishni ko’rsatamiz.

Ushbu y+p@y=q® (1)
tenglamaga chizigli differensial tenglama deyiladi, bu yerda p(x) va q(x) x€(a,b)
oraligda uzluksiz funksiyalar. (1) tenglamaning umumiy yechim formulasini
quyidagicha:

y = e [PO[c 4 [ g(x)el PO gx].
1.misol. (x + y?)dy = ydx. Bu tenglama x = x(y)ga nisbatan chizigli tenglama
bo’ladi. Yugqoridagi formulaga ko’ra uning umumiy yechimi x = cy + y? formula
bilan ifodalanadi.
Tenglama yechimini Maple dasturi yordamida tekshiramiz.
>d1:=diff(y(x),x)=y(X)/(x+y(x)"2);

. d Yy
dl:= dXY(X) x4 y(x)?
dsolve(d1,y(x));
Cl +C12 +4x Cl +C1?% + 4x
y(x) = —7+T,y(x) - T T T
tenglama x = x(y) ga nisbatan garasak
>d1:=diff(x(y).y)=(x(y)+¥y"2)ly;
d x(y) +y?
dl = —x(y) =——
& () y

>dsolve(d1,x(y));

x(y) =+ Cly.
Xulosa: CHizigli differensial tenglamalar yechishda matematik  dasturlardan
yordamchi vosita sifatida foydalanish informatika ,matematika va barcha texnika



88 Section. Problems of the teaching methods and history of mathematics

yo’nalishida taxsil olayotgan o’quvchilarga bu tenglamalarni yechishda yuqori
natijalar olib keladi.
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IKKI YOQLI , UCH YOQLI VA KO’P YOQLI BURCHAKLAR HAQIDA
TUSHUNCHA
Xo’jayev A., Rajabov U. TDPU.

O’quvchilarning mantiqiy fikrlashini rivojlantirishda planimetriya kursining
imkoniyati katta. Planimetriya kursini, undagi xossalarni yaxshi bilish
stereometriyani oson o’zlashtirishga katta yordam beradi.

Stereometriya — geometriyaning bir bo’limi bo’lib, unda fazodagi figuralar
o’rganiladi. Stereometriyada, planitriyadagi singari geometrik figuralarning xossalari
tegishli teoremalarni isbotlash yo’li bilan aniglanadi. Bunda aksiomalar bilan
ifodalanuvchi asosiy geometrik figuralarning xossalari asos bo’lib xizmat giladi.
Fazoda asosiy figuralar nugta, to’g’ri chiziq va tekislikdir. Ikkita yarim tekislikdan va
ularni chegaralab turgan umumiy to’g’ri chiziqdan tashkil topgan figura ikki yoqli
burchak deyiladi. Yarim tekisliklar ikki yoqli burchakning yoqlari, ularni
chegaralovchi to’g’ri chiziq esa ikki yoqgli burchakning girrasi deyiladi.

Ikki yoqgli burchakning girrasiga perpindikulyar tekislik uning yoqlarini ikkita
yarim to’g’ri chiziglar bo’yicha kesib utadi. Bu yarim to’g’ri chiziglar tashkil etgan
burchak ikki yogli burchakning chizigli burchagi deyiladi.

Ikki yoqgli burchakning o’lchovi uchun unga mos chizigli burchakning o’Ichovi
gabul gilinadi. Ikki yoqgli burchakning hamma chizigli burchaklari parallel ko’chirish
natijasida ustma-ust tushadi, demak ular teng. Shuning uchun ikki yoqli burchakning
o’lchovi chizigli burchakning tanlab olinishiga bog’lig emas.

Uch yoqli va ko’pyogli burchaklar.

Bir nugtadan chiquvchi va bitta tekislikda yotmagan uchta a,b,c nurni garab
chigamiz. Uchta yassi (ab),(bc) va (ac) burchaklardan tashkil topgan figura (abc) uch
yogli burchak deyiladi. Burchakning yoqlari, ularning tomonlari esa uch yoqli
burchakning qirralari deyiladi. Yassi burchaklarning umumiy uchi uch yoqli
burchakning uchi deyiladi. Uch yoqli burchakning yoqglaridan tashkil topgan ikki
yoqli burchaklar uch yoqli burchakning ikki yoqli burchaklari deyiladi.

Ko’pyoqli burchak tushunchasi xuddi shunga o’xshash ta’riflanadi.
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CHIZIQLI FUNKSIYA VA UNING GRAFIGI MAVZUSINI
O’QITISHDA ELEKTRON ISHLANMADAN FOYDALANISH
A.A. Zafarov, X.M.Eraliyev. ADU

Elektron darslik (qo’llanma) o’quv jarayoni sifatini oshirish, o’qituvchi
mehnatini yengillashtirish, o’quvchi-talabalarni  bilim darajasini oshirish, o’quv
jarayonida kompyuter texnikasidan foydalanish uchun keng yo’l ochib beradi.

Shularni e’tiborga olgan holda umumta’lim maktablarining fizika, matematika,
informatika, igtisodiy bilim asoslari, geografiya, ona tili va adabiy ot, 0’zbek tili (rus
guruhlari uchun) fanlaridan elektron darsliklar yaratishga kirishildi. Bu jarayonda
o’gituvchi, psixolog, tahlil natijalarini nazorat qilish bo’yicha mutaxassis
(testolog), dizayner yoki web-usta, kodlovchi (dasturlovchi) gatnashishi nazarda
tutilgan.

Ana shunday muammolarni bartaraf etishda elektron ishlanma yaratish
ma’lum ma’noda magsadga intiltiruvchi yo’l hisoblanadi. Bu borada yoritib
berilayotgan 8-sinf algebra darsligi “Chizigli funksiya va uning grafigi” bobi
uchun vyaratilgan elektron ishlanma shular jumlasidandir. Bu borada maxsus
dasturlardan, dasturlashtirish tillaridan foydalanildi.

Kompyuterda gipermatnli sahifalarni HTML dasturlash tilida yaratildi,
mavjud grafik dasturlardan “Photoshop”, “Macromedia Flash”, “GIF Animation”,
“Microsoft Power Point” kabi dasturlar yordamida esa tushunchalarni animatsion
ko’rinishda tasvirlandi. Shuningdek, Visual Basic 6, Borland Delphi 7, C# kabi
zamonaviy dasturlashtirish tillari orqgali dasturlar tuzildi, barchasi mujassam holda
elektron ishlanma yaratish imkonini berdi.

“Chizigli funksiya va uning grafigi” mavzusini o’rganishda elektron
ishlanmadan  foydalanish  uchun dastlab maxsus papkadagi dasturning
algebra8.exe fayli ishga tushiriladi. Unda gorizontal menyu va vertikal menyu
gismlari mavjud.

Bosh sahifaning gorizontal menyu qatorida joylashgan “Dasturlar” bo’limi
tanlansa, maxsus dasturlar ro’yxati paydo bo’ladi. Undagi ‘“Nugqtani koordinatalar
tekisligida tasvirlash dasturi”, “y=kx funksiyaning grafigini chizish dasturi”,
“y=kx+b funksiyaning grafigini chizish
dasturi”, “Ikki noma’lumli ikkita chizigli tenglamalar sistemasini analitik usulda
yechish dasturi”, “Ikki noma’lumli ikkita chizigli tenglamalar sistemasini grafik
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usulda yechish dasturi”, “Kalkulyator dasturi”, “Miqdoriy bog’lanishlarni
tasvirlash dasturi”, “O’Ichov birliklari dasturi” kabi dasturlardan birortasini
tanlash orgali mavzuga doir grafiklarni chizish yoki hisob ishlarini bajaruvchi
maxsus dastur ishga tushadi. Ushbu dasturlarni ko’rib chigamiz.

1. “Nugqtani koordinatalar tekisligida tasvirlash dasturi”. Uning chap tomonida
X va Y ning giymatini kiritish so’raladi. Kiritilgan giymatlarga garab, nugtaning
gaysi chorakda joylashishi ko’rsatiladi. Masalan, X = -5 va Y = 8 giymatlarni
Kiritib, nugtani yasash tugmasi bosilgach, quyidagi tasvir paydo bo’ladi.

2. “y=kx funksiyaning grafigini chizish dasturi”. Dastur ishga tushirilgach,
dasturning chap tomonida k ning qiymatini kiritish so’raladi. Kiritilgan
giymatlarga qarab, to’g’ri chiziq qaysi choraklardan o’tishi ko’rsatiladi. Masalan, k
= -3va k =2 bo’lgan holatlarni ko’rishda, oynaga shu giymatlarni kiritib, grafikni
chizish  tugmasi bosiladi. Natijada k=-3 Dbo’lganda to’g’ri chizigning
joylashishini, so’ngra k = 2 bo’lganda to’g’ri chizigning joylashishini ko’rsatuvchi
quyidagi grafiklar paydo bo’ladi.

3. “y=kx+b funksiyaning grafigini chizish dasturi”. U ishga tushirilgach,
dasturning chap tomonida k va b ning giymatini kiritish so’raladi. Kiritilgan
giymatlarga qarab, to’g’ri chizigning k bo’yicha yuqoridagidek joylashishi, b
bo’yicha esa necha birlik yugoriga yoki pastga siljishi ko’rsatiladi.

Masalan, k =-2 va b = 4 qgiymatlarni Kkiritib, grafikni chizish tugmasi
bosilgach, quyidagi grafik paydo bo’ladi.

Ushbu dasturlar o’quvchilar ijodiy fikrlash gobiliyatini oshirishga munosib
hissa go’shadi.

Shuningdek, “Kalkulyator dasturi”, “Miqdoriy bog’lanishlarni tasvirlash
dasturi”, “O’lchov birliklari dasturi” kabi dasturlari hisoblash ishlarini bajarishda
go’l keladi.

“O’lchov birliklari dasturi” uzunlik, og’irlik, hajm, tezlik, maydon, harorat
kabi o’lchov birliklar (matematik migdorlar) giymatini ko’rsatib beradi. Agar
“Og’irlik” bo’limi tanlansa, og’irlik o’lchov birliklarini bir-biri bilan ifodalaydi.
Masalan, undagi “Kilogramm” oynasiga 1 kiritilsa, uning yonidagi ‘“Hisoblash”
tugmasi bosilgach, 1 kilogramm necha gramm, karat, unsiya, draxma, funt, pud,
livr bo’lishi, ya’ni kilogrammning boshga kattalik (migdorlar) orgali ifodalanishi
keltiriladi. “Unsiya” oynasiga 1 kiritilsa, uning yonidagi “Hisoblash” tugmasi
bosilgach esa, 1 unsiya necha kilogramm, gramm, karat, draxma, funt, pud, livr
bo’lishi ifodalanadi. Shuningdek, “Uzunlik”, “Hajm”, “Tezlik”, “Maydon”,
“Harorat” bo’limlar tanlansa ham ularga tegishli o’Ichov birliklarini bir-biri bilan
ifodalaydi.
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Xulosa qilib aytganda, “Chiziqli funksiya va uning grafigi” mavzusini
o‘qitishda elektron ishlanmadan foydalanish ta’lim sifatini oshirishga Xxizmat
qiladi hamda o‘quvchilarda fanga bo‘lgan qizigishni oshiradi.
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Ob OJIJHOM CIIOCOBE BBEJIEHUS ITIOHATUSI ITIPEJEJIA JIJI5
SJIEMEHTAPHbBIX d)YHKIII/II7I
C.A.AxmenoB. AI'Y

A.H.KoiMOropoB HEOAHOKpAaTHO yKa3blBaj, UYTO B IIKOJIE LEIeco00pa3HO
paccMaTpUBaTh CHaYyaJla MOHATHE HEMPEPBIBHOCTU (DYHKIIMH U JIUIIb, IOTOM NEPEUTH
K M3y4eHHI0 npenenoB pyHKuuu (cM. npeaucioBue [1]). Crenys 3ToMy TpUHIUITY,
aBTOpHl KHUTH [l] cHayama BBeNMM TOHATHE HEMPEPHIBHOCTH Ha S3bIKE ‘‘€- 6~
(ompenenenne Komm), CcBOHCTBa HENpEpbHIBHBIX (YHKLIMA 3aTEM MPUBOAMIN
onpeneneHue npenena QpyHkuuu Ha s3pike Komm. Otcroga 3akiroyuM, 4YTO IS
HENpepBIBHBIX QYHKIMHA npenen f (x) npu x — a, He 4TO MHOe Kak 3HaueHue f(x) B
Touke X = a, T.e. lim,_, f(x) = f(a).

B Tte3uce cnenys mo 3Tomy, MpeasiaraeTcs Cleayrolee onpeaeieHue npeaeina
JUTSI HETIPEPBIBHBIX (DYHKIIAN

Onpenenenne. 3HaucHue f(a) Ha3bpIBACTCS MPEICIOM HEITPEPBIBHOM (DYHKITUH
B TOYKE X = a (WM MPH X — a), €CIH IS HEKOTOPOH MOCIIEA0BATEIBHOCTH {X,, },
CXOIIEHCS K @, COOTBETCTBYIOIIAas MOCieAoBaTeabHOCTh {f(x,)} 3HadYeHuit
¢byukuuu cxoautes K f(a).

[IpuBeneHHOE OmpeieIeHne OCHOBBIBAETCS Ha CIEAYIONIYI0 TEOPEMY, KOTOpas
cinenyer u3 omnpeneneHus [eriHe u teopembl Komm 0 CymecTBOBaHUM Ipefesia
GyHKIHH.

Teopema. Ilycte f(x) HempepsiBHA B TOuke X = a. [ns Toro 4ToObI
cymiectBoBal npenen f(x) B Touke x = a (t.e. lim,_,, f(x) = f(a)) HEoOX0MUMO H
JOCTaTOYHO YTOOBI [T HEKOTOPOit {x,, }: x,, = a (n — o) BBIMOIHSIOCH PAaBEHCTRO:

lim £(x,) = f(@)
JINTEPATYPA

1. Bunenkun H.A., MopakoBuu A.I'. Ilpenensi, HenpepbiBHOCTh. [locoOue mis
yuuteneit. — M., “IIpoceemienune”, 1977
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TYPAOII MATEMATHUKA ®AHJIAPUHU YKUTHUIIJIA
®AHJAPAPO AJIOKAJIOPJIMK BYHHNYA OJING BOPUITAH
TAAKUKOTHHUHI BAB3U HATHKAJIAPU XAKUJIA.

bakupos T. @ap/1V.

Onuii TabpaUM Myaccacajapuja MaTeMaTUKaHh MyBapQakusTin YKUTHII
TanabajapHu TaBJIUMHUHT OJJIMHTH OOCKHWIapHAa TapKUO TONTaH MaTeMaTuK
Taii€prapaurura Ba  aKCMHYa  MakTad, akageMuK JHIeH, KOJUIexiIapaa
VKyBUMJIADHUHT MaTeMaTUK Taéprapiauru YKyB Myaccacajgapuia gapc OepaérraH
YKUTYBUMJIADHUHT METOJUK Taiéprapiurura 6oriauk. 5110100-maTeMaTuka YKATHII
METOAMKAcH OakallaBpyuaT TabiuM HWYHAIMIIM VKyB pexacu ‘“‘MareMaruka’ Ba
“maTeMaTvka Ba MHGOPMATUKA TabIUM WYHAIMILIAPH YKYB pexanapuiaH TyOlaH
dapk Kwiagu. YMyMKacOMil Ba MXTHCOCIHMK (haHIapyu Ma3MyHHU TyOdaH y3rapiw.
“MareMarukaad MHCOJ Ba Macajajap €4dil MeToaukKacw , ‘“‘MaremaTukaHu
VKUTHUILI ~TEXHOJOTHsJIapy Ba Joiumxanam’’, ‘“Marematuka QanuHum KacOra
HyHANTUPUO YKUTHUIL KaOu siHrU (paHgap YKUTHIMOK/IA.

YMymkacOuii dannap Onmokumaru “Matematuk aHanmmz”, “I'eomerpus’”,
“Anrebpa Ba conyap Hazapusicu’ (aHliapy Ma3MyHH aBBaJl aloXMJ]la YKUTUIATUTaH
dbaHmapHUHT OUPJATUPUIMIIN 3Ba3ura KeHraau (MacajlaH MaTEeMaTHUK aHaju3
(danura pyHkuusiap Hazapusiacu, quddepeHnman TeHriaaManap, GyHKIMOHAT aHaIu3
(dannapu KYMwian) Ba YKUTUIAIUTaH CEMECTPJIapu XaMm y3rapau. Anmoxuaa (GaHHU
VKUTHILZA Y3BUIUIMK MYaMMOCH, KYN WHJUIMK TakpuOanapra acociaHraH XoJjjaa
JIesApiau Xajl JTwiraH Oynca xam, Oy QannapHu y3apo ajloKagopJiMKAa YKUTHUIIL,
Y3BUIJIMK MyaMMOJIapH BYKyAra KeJIu.

Ymby Mawpy3aaa Typaoun ¢paniap (MaTeMaTUK aHAIU3, TEOMETpus, aaredpa Ba
COHJIap Hazapusich Ba 0.) opacumaru ¢dangapapo ajoKaJOpPIUKHU, Y3BUWUIMKHU
TabMHUHIaI Oopacuja ogubd OopwiiraH Hazapui Ba aMmalvil TaAKUKOTHUHT Oab3u
HaTWKalapy  OuiaH  yprokiamamu3.  TaIKuKoT  KapaéHuma  Qaniapapo
AJIOKAQIOPJIMKHU caMapalid aMajra OUIMPUIIHUHT KyHuAaru waptiapy aHUKJIaHIu:

1.VYkuryBumnap Ba Tanabagap TOMOHMIAH VKyB >kapadHuna daHgapapo
ATOKQIOPJIMKHU aMalira OIIMPUIITHUHT MOXHSATHHH, MakcajJ Ba Basu(arapuHu
TYIIYHHIII,

2.VkuryBumnap Ba TanaGamapaa  (amHgapapo  alOKAJOpIHKHH —amaira
OIIMPHUIIITA UKOOUI MOTUBALIMSTHUHT MaBXY/JIUTH;

3.0TM VKuTyBUMIAPUHUHT (aHIapapo aJoKaJAOPJIMKHU aMalira OMIMPULTHUHT
Ha3apuil Ba METOJUK aCOCIAPUHU OWIIMILIN;
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4. MaremaThKa VKUTYBUMJAPUHMHI MaTeMaTuka (¢aHIapuHU YKUTHUIIIA
YMYyMHUI TyllyHYajap, TEOpeMalap, Ha3apusUlapHA YpHATUIIra (TabKUJJallra)
MYJDKaJ OJIMIIH, YIAPHU TaJKUH KAJIWIITa SIrOHA EHIAIYB;

5.VkuryBumnap Ba TamabamapHu (aHnapapo  aJOKaJOPIMKHH —aMaira
OLIMpUIITa WYHANTUPUWITaH YKYB KYJUJIJaHMa, METOJIMK KYJUJIAaHMA Ba TaBCHUsTHOMaJlap
OWIaH KypOJIJTaHTUPHILL;

6.YKuTyBuMIapHUHT GaHIapapo aToKAJOPIHKHY aMajra OUMpHII Oyitnya ¥3-
Y3UHU MYCTaKWI TAKOMUJUIAIITUPHILL,

7.VKUTyBUMIAp TOMOHHMIAH TanaGaJapHUHI MaTeMaTHKa (haHIApHIaH OJTaH
OMJITMMITApUHU KOMIUIEKC TaTOMK KWIMINTA KapaTWiraH TaIKUKWHA, W3JIaHyBUaHIIHK
UIIUTAPUHYU, JIOWMXa WIIApHU, KypC HIUIAPUHU, OUTHUPYB MallaKaBUW HIILJIAPUHU
TaIIKUJUTAIITHPHILL

8. Typmom  maremaTvka VKATYBUWIAPMHUHT yMYMHUHA  TyHIyHYaJapHH
Vypranuiura OaruillJIaHTaH y3apo Japciiapra KUPUIIMHU TAIIKWUIAIITUPHIL, METOIUK
CEMHHAPJIap TAIKWJI KUJIHILI.

DKCliepuMEHTaJI HWIIHKU oJu0 Oopulga TabiuM >kapaéHuaa (anmapapo
AJIOKAQIOPJIMKHU amalira OIIMpUIITra cajJOuil TabCUp KypcaTyBuM KyHUJard OMUJUIAp
aHUKJIaHIU:

1.®an yKuTyBUMIIapU TOMOHMJIaH (paH macTypiiapuHu spaTulia QgaHiapapo
AJIOKAQIOPJIMKIa TUKKATHUHT CYCalHILIN.

2. VKUTYBUMIIAPHUHT TabIuM kapaéHuiaa (aHnapapo anoKaIOpIHKHH amaira
OLLIMPUIITra UYHANTUPWITaH YKUTHIIHUHT STHTM METOAMKACMHU amajra OLIMpPHINra
IICUXOJIOTUK TauEPMaCIIUTH.

3. VKUTYBUMIAPDHUHT TabIuM KapaéHuaa (GaHnapapo anoKaJopIHKHH amaira
OmUpUI OYVinYa TaKpUOATapUHU YPTOKIAIIMIIINUTA XOKUIITHUHT HYKJIHUTH.

4 Kabenmpa wmymupnapu, erakyu mnpodeccop YKUTYBUWIAD TOMOHHUIAH
(bannmapapo ajokagopiaukka hopmal EHIAITYB.

S.VKyB pexa, YKyB JacTypjapu Ba YKyB KyJUIaHMAJIapJia TabJIUM XapaCHUAa
(danapapo aJOKaJOPIMKHM amajra OLIMpHUII Oyinua KypcaTMaJapHUHT amaljia
WYKJIUTH.

6.YKyB GuIMMIAPHHHT (haHIApapo TY3WIMACH SIXJIUT KYpcaTWiran (HAMOEH
KWIMHTaH) IapCIUK Ba YKYB KYJUIAaHMAJIAPHUHT MaBKYJIMACIIUTH.

7. Tanabamapna MareMaTukaHu (aHIapapo aJOKAJOPIUKIA YpTaHUIITa
KU3UKUILHUHT CYyCTJIUTH.

baxkapuiaran TaaKUKOT HaTWXKacuJa XO3UPTH 3aMOH TabiUM TH3UMUAA
(dbannapapo aJOKaJOpJIUK  HA3apusCH Ba  aMaNMETHHMHU  KeTrycuaa
PUBOXJIAHTUPHUIIHUHT KYHHAAru aCOCUNM MyHATUIITIAPUHUA KYPCATULL MYMKHH:
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-Marematuka ¢annapu Oyitnua Qanmapapo ajoKaJOPIUKHU aKC STTUPYBUYU
VKyB KYyJUlaHMajnap, YKUTYBYM Ba Tajabanap Y4YyH METOJIMK KyJUlaHMa Ba
KypcaTMaJIapHU APATHUIL Ba TAKOMUJUIAITHPUILI,

-OTM  mpodeccop VKUTYBUMIAPUHUHT Majaka OIIMPHII Kypclapura
(daHnapapo amoKaJOpJIMKHU amajira OLIMPHUIN Macajanapu Oyindya MabiymoTiap
oepui;

-Kadenapa cemunapmapum wmaB3ynapura, KoH(pepeHUusIapra ¢daHizapapo
ANOKQIOPJIMK OYiin4ya MaB3yJiap KUPHUTHIIL

AJTABUETJIAP

1. MaremaTuk (QaHgapHu YKUTHIIZA yiIap OpacHIard y3BHIJIMKHU 04u0 Oepuin xamuaa y3apo
anokanopiukaan poigananumr. @ap 1Y Unmuit xabapnap xypHanu, 2018 itwr 3-con.95-99
oetmap.

2. MareMaTHK aHaIM3HU YKUTUILIHUHT ajareOpauk Xuxamiapu. “Xo3Uprd 3aMOH aHUK Ba
TEeXHUK (haHJIap MyaMMOJIapu Ba YJNapHMHI eunmiapu’ PecryOnuka Mukécuaaru MiIMHR-
amanuil anxxyman marepuamiapu. Hykyc 2018 iiuno.

AMAJIMI MA3MYHJIATH MACAJIAJIAP EPTAMHAJIA
MATEMATHUKA ®AHUHU YKUTHIII CAMAPAJIOPJIUT UTHU OLIVPHIII
NMKOHUATJIIAPU

bapakaes M., Octonos J. TAITY.

byrynru KyH TabiuM TU3UMHHHM OJIIMA TypraH HT KaTTa MyamMMmoJapaaH oupu
YMyMHUI ¥pTa TabIuM MakTaOlapu YKYBUMJIAPHUHI MAaTE€MAaTUK Tal€prapiurvuHu
KOMIETSHIMSIBUM E€HIAITYB acoCHAa TAaIIKWI STUIIAUpP. UyHKH, Taxpuba IIyHH
KypcaTaJuky, MaTemMaTuka (aHuHM eTapiid Japaxkanga Y3JIallTUpraH xap Oup
VKyBUMJia MAaHTUKUN (DUKpIIAl KOOUITUATH eTapiid Aapakaja pUBOXKIaHTaH Oynaau.
by ymapna Typnu Xxua MasMyHJard  MHCOJI Ba MacajajlapHU —€UMINJaruHa sMac,
Oanku mraxcuit xa€Tuaa ayd KenaJauraH Typiu BazusTIapAa TE3KOp Kapopiap Kadym
KWJIUII, yHA MyXOKaMa KWJWII Ba HWIUIApHU OOCKWYMa-00CKHY  Oakapui
KOOWIMATIApUHU IMAK/UIAHWIIKAA XaM MyXUM VpuH TyTagu. Hartmxkana,
VKyBUMJIap/la INaK/UIaHTaH MaTeMaTukiapra Xoc Oynran Qukpiam: ylapHH
Kelakak/la amalira OIIUPHUIIHYN pPEKaJallTHpraH WIUIap, TeBapak-arpodaa Coaup
Oynaétran TypaM BOKea-XoJucalap PUBOKMHHU OJMHAAH OamopaTr Kuia OJIHIL
KOOMJIMATIIApY PUBOKIIAHAH.

Bbynra spumuniga maktabiapumMusaa MaTeMaTuka GaHuHU YKATUI )Kapa€HUHU:

KYHOAMUK Xxaém ounan ooanaul;

oapc dcapaénHuda amanui, mamoukuiL. MazmyHoa2u MUcol 8a MAacaldlapHu
euuwiea IvmMuUOOpPHU  Kyuaumupuul (4yHKU, OYHOQU Ma3myHoa2u Mmacaia 6da
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MUCONNAPHY eyuwd EKU YHU Xal Smuiiea Xapakam KUiuy YVKY8uu UaxcuHu
DPUBOAHCTIAHUMUOA MYXUM YPUH MYMAaoU ),
VKyguuniapoa Mycmaxuin Ounum Oauul KYHUKMALAPUH WAaKIIAHmMupuu 6a
PUBOACIAHMUPULLRA UVHATNMUPSAH X010a AMalead OUWUPUUL MYXUM YPUH MYMAaou.
Oxopunarunapra ospummim 3ca  ¥3  HaBOaTujga  YKyBUWJIApHU — YKYB
MalrFyjgoTiaapuaa (paoa MINTHPOK JITHIIMHM _XaMja (QaHHM YpraHwimra OynaraH

KU3NKHIJIAPDHHU OIINIWIITMHHA Ta'bMI/IHJIaI\/JII[I/I.

lyHu anoxuaa TabKUJIANI )KOU3KH, MAaTEMAaTUKAHA YKUTHUIL Kapa€HHUa Xap
Oup YKyBUM MaTeMaTUK OWIMMIIAP:

waxcui xaémui ¢hpaorusmuoa;

Kacoutl gpaorusmuoa;

cnopm éKku canvbam OUnaH WyyIIaHUmod;

cago0o-comuk uwaapuoa axkam camapa KermupuwuHu 4yKyp amenab emuuiu
MYXHM XHUCOOJIaHATH.

ByHuHr yuyH, xap Maremaruka (aHu YKUTYBUMCH YTUIAETIaH MaB3yJApUHU
ypratum sxkapa€Huia OeBOCMTa KyHJAIMK XaeT OwiaH OOfnmuK OyiraH MHCOJ Ba
MacayianapjaH ¢GoialaHUIM Ba yJIapHU TYpMYIIJa y4Ypauradn oiauil BazusiTiap
épaamMua eyullra ypraTuim tainald sTUIaau.

Byrynru kynna, amanna OyiaraH MaTeMaTHKa JAapClIMKIAPUHHUHT TaxXJIWLIapu
IIYHH KypCaTaguKH{, yJiapAa KEITHUPUITaH MMCOJ Ba Macajajap acocaH pakamuiap,
Xap XWJa amajuiap Oakapuilra JOMp MHCOJUIap Ba JesApiid Oup Xuia Ma3MyHJaru
Macananap. byHpail macana Ba MUCOJUIAPHU €YMII OYyTYHTH TabIUM TU3UMHUHUHT
acocMii _Makca/JUIapuIaH _OuUpH__XUCOOJIaHTaH YKyBUWJIApAA aHIIAHEAH X0J10d

OUNUMAGPHU 32aNNAW, MYCMAKUL MABAUM OJAUUL MATAKATAPUHU PUBONCTIAHMUPULLL,
MABIUMHU KYHOAIUK Xaém ounan 60&1ab ykumuuwl KaOuiapra >puimmb Oymmanau.
AKcuH4Ya, OyryHTM MaTeMaTHK TabJIUM KapaHUHU TAIlIKWI JTUIIIA FOKOPHIA
KEeNTUPWITaH aMaMi-TaTOMKUM Ma3MyHJard Macajla Ba MHCOJUIapAaH caMapaiu
doigananuIn Ky3IaHraH Makcajra SpUIIUITHA TAbMUHIIANHTH.

By y3 HaBOaTuja TabJMMHM KOMIETEHIMSBHI EHIOLIYB acOoCHa TallIKWJI

ATUI UMKOHUSTIAPUHMU omupaau. AvbHU, yKysuunapoa ¢han Oyuuua seannacau
Hazapuii OunuUM, amaiuti KYHUKMA 64 MANAKALApHU KYHOAIUK Xxaémuoa oy4
Kenaouean amanuii 6a Ha3apuil MacailaiapHu Xaui smuioa Ypuriu Goudaiana oau
8a KYHOANUK aMaiuémoa Kyiiau Oauul MAaiakaiapux wakiiaHuuuoa mMyxum VpuH
mymaou.

AJJABUETJIAP

1. Angpee A.JI. KommeTeHTHOCTHas mapagurMa B 0OOpa3oBaHHH: OMBIT Quiiocodceko-
METOAOJIOTUUECKOro aHanusa rnegaroruka // [leparoruka. - M. - 2005. - Ne 4. - C.19-26.
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2. bobuenko O.M. KirodeBble KOMIIETEHIIMM JUYHOCTH KaK 0OOpa30BaTEIbHBIA PE3yJbTaT
CHCTEMBI MTPO(eCCHOHATTLHOTO 00pa3oBaHus: JuC.. KaHi. rei. Hayk. - Kazans. - 2005. - 185
C.

3. Barakayev M. va b. Matematika fanini o’qitishning zamonaviy texnologiyalari. —T.: 2017,
131 bet.

T'YMAHUTAP TABJIUM UYHAJUIJIAPUJIA MATEMATHK
TABJAM MA3MYHUT' A KYUNJIAJIUT A TAJTABJIAP
bapakaes M. MatnazapoB Y. Fuécosa 3. XXIIIN.

MaremaTukanu  YKUTHIIHHWHT aManui  WyHaJWLOUIAPUHU ~ OLIHMPHII
tapaaopaupuaad  Oupu OYnran meroaucT-oum M.U. BaliMOKOB HKXTUMOWH-
TYMaHHUTAp TabJIUM UYHaTUIUIapUAa YKyBUM-TalabalapHu YKUTHUIIIA Ma3Kyp coxaaa
MaTeMaTUKaHU KYJJIAllHU TEeXHUK coxXajaa Oynranu kabu "uHCTpyMeHTan"
OYnMaraHu y4yH XaM ypraHuiira ybTHO0p OepuIll KepaKIuTHHU TabKUIJIal i,

Macanan. busra MabiayMKu, TUJIHM YpraHull >kKapa€HHUa WHCOHAA AKJIHUHT
MaHTUKHUI TapkuOuid KMcMH makiiaHaau. LIlyHuHT ydyH XaMOHa THUJIM Ba XOPHUKUN
TWIJIAPHU YpraHull >kapaéHuja MaTeMaTUK OWMMIIap MyXUM YpuH TyTaau. by V3
HaBOaTHa MaTeMAaTUKaHU Y3JAlITHPUII YYyH KyJa MyXUM XHUCOOJIaHaIu, aKCHHYA
xaM. /[lemak, rokopuaaruinapaad KypuHaauKH, MaTeMaTUKa THWIITYHOCIIHK YU4yH EKH
OOIlIKa TyMaHUTAp COXAHUHT OYIFYyCH MyTaxacCHCIapu y4yH 3apyp smac — J1eb
KApOBYM COXAHWHT alpyUM OJMMIJIAPYM Ba MYTaxXacCHUCIAPUHUHT (PUKpIapU HOTYFPH
SKAHJIMTUHU acocyiab Gepaau.

NxTuMounii-rymMaHuTap TabiuM HyHanuuuiapuaa ypra MakTtad OUTHPYBUHCH
€Kl OJIMH MabJyMOTIIM Xap Oup MyTaxaccucra MareMatuka (aHMHM YKUTUII -
MaTeMaTuK (PUKpJIAITHU Ba MAbIYMOTJIM KAIIWJIApra XOC MAHTHKUN (QUKpaiira sra
OYIMIIMHKA TabMUHIANIH.

MxtuMounii-ryMaHuTap TabjiuM WyHaIUUUIApUAa MAaTEMAaTUKAaHU YKUTHUILIHWUHT
MaxcyC METOJOJIOTUSICH aHMKJIaHTaH OYynu0, YHUHT ACOCHii _TaMoiMLIapu
KyHWuaaruiapaas uoopar:

VKY8UU-MANA0a WaxCuHu pusoNCIaHmupuiea Kapamuieat X010a YKUmuuuL,
VKY8uUU-manaba WaxcuHuHe IXMuéxncuoan Keaub UuKKaH —Xoa0a — VKUMUUL,
MamemMamuxkanuy ypeanuwea 0yaean KUSUKUWUHY OOUMUL pABUULOA OUUPUL.

Maskyp TamoMWIIapHM amalra ONIMpPHINTa JPUIIHILIA YKyBUH-Talabanzapra
MaTeMaTUKaHU YKUTHUIIA YJIAPHUHT TICUXOJIOTO-(DU3UOJIOTUK XYCYCUSTIAPUHH
XycoOra oyiraH xoJijia “maxcra WyHAJTUPWJITaH TabJAUM~ TaMOWHIIApU acocuja
VKUTHUII KY3JIAHTaH MAaKCcaJra SpUIIUILIA MyXUM VPUH TyTaau. byHIa MKTUMOW-
ryMaHUTap TabJIUM WYHAJIMIIUIApUAA YKyBun-Tanabanapra MaTeMaTHUK
TYIIyHYaJIapHU  KYpHUIIl Ba  TeBapak-aTpopUMM3IArd  XaKMKUH  MaTeMaTHK



Section. Problems of the teaching methods and history of mathematics 97

KOHYHJIADHUHT WIUIATAJIUIINHN aHTJIAHTaH XOJiJla TYNIYHUO ETHIN, MUPOBapauia,
Oynapan (EHOMEHJApHH WIMHH acociamja aMaJinid KyJUlaid OJUINra YpraTHIll
MYXHM XUCOOJIaHAH.

Taxkpuba 1IyHH KYypcaTaJuKH, aKcapuaT XoJjaTiapia, WKTUMOMN-TYMaHUTap
coxa YKyBuW-Tajabamapu Imaxcuil (aszunariapura kypa xaénuii ¢daHTasusiap Ba
TacaBBypra sra OynraH xaénmapactiap OYymub, ynap TaOuatan Oaguuil UM,
xuccuériapra OepuiyBuaH Ba peanucT Oyiaummanu. LyHuHT ydyH Xam Maskyp
TabJIMM WYHAJIUIUIAPUAA MATEMAaTUKAaHW YPraHWIIAA KyWHJard KUMUHYUIMKIAp
Ky3aTHJIaIu:

1) Mamemamuxa ounan Oesocuma 0OO0NUK OVIMA2aH MYyMAxXacCuciux
oyiuua Kacb mawnaean ymMymuin ypma makmab OumupysuulapuHuHe Mamemamux
MmauépeapaueuHu nacm dKAHIUSU,

2) Mxemumouti eymanumap mavaum UYHATUWAAPU VYVH YMYMUU ypma
mavaum mamemamuxa KypcHune mazmynu Humanu ypeanuw maxcadza mysoui?
mamouunuea smac oanrku, Humanu ypeanuws Kepak? mamouunu acocuda uuiiabd

YUKUTICAHTUSU,
3) Mamemamuxanu ypeanuwt y4yn MOmMueayusi wyKiueu,
4) Maskyp tiyHanuwoda mavaum ONAéMeaH YKY8uuuap YuyH aioxuoa

(mabakanrawmupuul mamouuiuea acoCiaHean Xoaoa) 0acmypiap acocudd uuiiad
YUKUCAH 0apPCIUKIAPHUNE UYKIUSU 8d X.K.

Omu6 OopwiraH WIMHM HM3JTaHUIUIAD Ba Y30K MIIIUK I€1aroruK-METOJIUK
TaXprba MTyHHW KYpCaTaTuKu:

UNCTMUMOULI-2YMAHUMAD MABIUM UVHATUWAAPUOA MAMEMAMUKAHU VKUMULUHU
camapanu amanea owupuws yuiyn Humanu ykumuwi _makcadza _myeodux?

MaMOUUIUOAH Keaub UYUKKAH X0a0a YMYMMAbIUM MAKMabiapu YYyH aioxuod
oacmyp 6a uty acocudda 0apCauKiIapHu apamuul (OJUll Mavaumoa xam),

MA3Kyp UVHATUWAAD VYVH AI0OXUOAMAUEPeaApauKKa 32a Oyniean Mamemamuxda
VKUMYBYULAPUH MAUEPIAWHU UYIeA KYUUUL,

UACTMUMOULI-YMAHUMAD MABIUM UYHATUWAAD OYUUYA MAMEMAMUKAHU YKUMUUL
CAMapaoopauSUHU OUUPULUSA XUSMAM KUTY8YU MeMOOUK KYIIAHMALAPHU SPpamu;

MAsKyp — UPHAIUWLAPOA — VPeanunaouean — Mamemamuxa — MAa3MyHUHU
maobakaniaumupuL MmamouuIuoOar Keaud YuKKan xon0a peai Xoiamea oaiud Keauul 6a
X.K.

Bymapra spummin Kenrycuaa Xxap TOMOHJIaMa PUBOKJIAHTaH MMaXCHUA TapOwsiiad
CTUINTUPHIN Ba MUPOBApAMIa MEXHAT Ba XH3MatTiap 0030pHuaa Y3Ura MyHOCHO WIII
VpUHIApHU 3rajulail OJIaliraH MyTaxacCUC KaJpJiapHH Tahépiiall UMKOHHUSTIAPHHU
OLLIUPAJIH.
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AJJABUETJIAP

1. Konpmayposa, M.K. m np. IIpodeccnonanbHas MOArOTOBKA YYUTENS MAaTEMAaTUKH K
00y4eHHIO JIeTeil ¢ 0cOOBIMH 00pa30BATENbHBIMH MOTPEOHOCTSIMU: Y4eOHO-METOAMYECKOE
nocobue. — Caparo: OO0 «M3natenbekuii nentp «Haykay, 2008. — 240 c.

2. bapakaee M. Ba 0.3amoOHaBWilalmIyB IIApOMTHAA MareMaTuka (aHu  YKUTHII
TexHosorusiapu (YKATyBUMIap yuyH Kyutaama). — T.: 2017, 130 Ger

MYJOXA3AJIAP AJITEBPACH BYJIUMUHU YKUTHIIIJIA
ELECTRONICS WORKBENCH (EWB) JACTYPUHHU KYJIJIAII
XKapkunos [, Habmxonos P. TATY ®daprona dunuanu.

XO03upru KyHJa JKaxOH TaxpuOacugaH KYpuUHUO TypUOAMKHU, TabJIUM
KapaéHura YKUTULIHUHT SIHTH, 3aMOHABHM YCyJl Ba BOCUTJIApU KUPUO KEIMOKJa Ba
camapanu ¢oigananuaMokaa. KyminanaH, UHHOBAIIMOH Ba 3aMOHABUM MEJaroruk
TEXHOJIOTHSIIAp TAbJIUM KapaéHura TaAOMK 3TUIMOKIA: baéH sTunaérran Makosaza,
OJIui TabBIMM Myaccacanapuaa ‘“‘/luckper maremaruwka’ (aHUHHHT MyJioxaszajap

anreopacu Oynmumuuu Electronics Workbench (EWB) pactypuHu xymnad YKt

Macajaacy Kypuiras.

bynbs QyHkmusiiapu - 1uckper OOUIKApUIl cucTeMalapu (KOHTaKT cxemasap,
GyHKIMOHAT SJIEMEHTIap/laH TallKWJ TOINraH CcXemajiap, JIOTMK TapMOKJIap Ba
XaKo3a.) unuiamuHu udomanamaa keHr Gomananmiaau. bynnan Tamkapu Penenu -
KOHTaKT  cXeMmayiapu JAe0 aramyB4d DJIEKTp 3amKHUpJIapHU  YpraHulijia KeHT
WILIATHIAIN.

Penenn - KOHTakT cxema JAeraHja, YTKa3ruwiap Ba WKKA TO3ULHSIIN
KOHTaKTJIapAaH Ty3WIraH KypuiMa TyIIMHWIAIA. Penenn - KOHTakT cxemanap TOK
MaHOanapu KyTOJIApUHU MCTEOMOIYM OWJIaH yiail €KW y3UIl YIyH XU3MaT KUJIaJu.
Penenu - KOHTAaKT cxemMagaru KOHTaKTIap UKKH XUJT OYJIa Iu.

1. YnanyBun. — 2. Y3unyBum. J——

Xap Oup KOHTakT penera OupukTupwiIrad oynaau. by ef)(z[a ourtu penera oup
HEYTa KOHTAKTJIAp XaM yJaHyBuHd,( XaM y3WIyBUd) OUpHUKTHpUIran Oymaau. TexHuk
KUXATaH pelie MeTan y30K aTpoduaard cuMm ypamacuiaH TAIIKWI ToNraH Oyiuo,
KaHJaWIup KOHTaK SKWHMAA >KoWnamran OVmaau. Pene wunuiaérraHuyna siHU
¥pamMajaH TOK yTaéTraHuJa MeTall y3aK MarHUTIAHA[d Ba YHUHT SIKUHUIA TypraH
yJIaHyBYM KOHTaKTJIADHHW YJIAlAW, Y3WIyBUYM KOHTAKJIapHU Yy3aau.PenenaH Tok
YTMa€Trania yaaHyBUM KOHTAKJIAp Y3WITaH XOJaTAa Y3WJIyBUM KOHTAKIJIAp yJIaHTaH
xoJyiatna Oynaau.bus rokopuaaru MucojuiapiaH OMPUHU OJMO peyield KOHTaKTUHU
Ty3u0 kypamus.by xapa€nna xam 613 y4 TOMOHJIaMa EHJAIIUIIIUMHU3 MyMKHH.
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e bepuiran ¢popmynara Moc penenu KOHTaKT Ty3UIl

e Kepakiii CUTHAJIHY OJMII YYYH KaJBajira MOC peJieJId KOHTAKT TY3HUII

e ABBaJ cXeMaHU KypuO onaub yHra moc popmyia €ku >kaaBai Ty3UIl
MacajalapyuHy Xal KWinil MyMKAH.Kyiinia Kepakii CUTHAIHU OJUII Y9YH
’KaJBajra MOC peJier KOHTAKT Ty3HUII MacajlaCH KypHUJITaH.

@ Electronics Workbench = |
File Edit Circuit Analysis ndow Help
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Mana my Oockuyda JUCKpPET MareMmaTuka, (¢u3uKa, CXeMaTexXHHKa Ba
uHdpopmatuka (danmapu OoFJaHaAM Ba AIEKTPOHUKA, paKaMiu TEXHHKA,
TEJIEKOMMYHUKALIMSI, pPOOOTOTEXHMKA, KHOEpHETHKa KaOu MyHATIWIUIAPUHUHT
KypWJIMaJTapyuHU JIOMHXaall Ba IpaTUIl YIyH KeHT MMKOHUSAT SIPATUIIA/IH.

AJIABUETJIAP

1. anopes C.J. duckpernas marematuka. Kypc nekuuii 1 npatuueckux 3anatuil. CaHKT-
[TerepOypr “BXB- Ilerepoypr” 2009 r.

COHJIAPHUHI A’KOWHWB XYCYCUATIIAPA
XK3paboes C. (Pap/lY), Xommmona T. (E3éson Tymanu 17 MakTa0).

MabiiyMKH, COHJIap Ha3apusiCH Y3UHMHI aXOMMO Xoccamapu OusaH
MareMaTtvka (aHMHUHT OomiKa OynumiapujaaH axpanub typaau. by xycycusitu
OwiaH y MaTeMaTUK OYIMaraH KUIIMJIApHU XaM Xap JOWM y3Ura poM KWInO KeJraH.
HlynuHraex, conap Ba yiap opacuaard HooJaTHii MyHocabaTiap coaja Tiiaa 6aéx
KWIMHCAa, YJapHU YpraHuil OpKaJd MYyXHM HaTWXKaJapHU KyJara KUPUTHII
myMmkuH. Iy caGabman kymna® amnomanap Ba MaTeMaTHK OJUMIIAD V3 WIMHNA
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()

TaTKUKOTJIapW alHaH COHJIAPHMHT MYXUM XYCYCHUSTJIIApMHU  YpraHuifgaH
oomaraniap. by 6opana Oyrox Hemuc onumu Kapn @peapux 'ayce (1777-18551)
HUHT TaTKUKOTH aJIOXWJa TaxCHUHTa Ca30BOpAUp. Y COHJIAp oOpacujaru
MyHOca0aTiIapHU YpraHuO, yJapHUHT HOOJATUN XYCYCHUSTIAPUHU >KyJa YCTaJIHK
OwiaH Kami 5TraH Ba COHJIAp Ha3apusICHM Yy4yH KYIuiad MyXHM TeopeMalapHU
ncobotnaras [1].

Matematuka (QaHMHH YKUTHIIZA XaM COHJIAPHUHT aXOWHWO XoccalapuHU
VKyBUMWJIapra TaHUIITHUPUO, YHIra JOMp MacajlajJapHU YpraTull YKyBUWJIApPHH
MaTeMaTukara OYyiraH MOTHBAlMACUHM IakimaHtupaau. Kyhuna YKyBumiapHu
MaHTUKHIN TaaKKypyUHU PUBOXKIIAHTUPUIITA HYHANTUPWITaH MacallajapiaHn OMpUHA
KEeJITUPUO YTaMus.

Macana. Pakamnapu tiugunoucunune xKyouea meue Oynean 3 XOHAIU COHHU
AHUKIAHE.

Euum. 1-ycyn. Macana maprtura kypa, Kyluaarua

abc = (a+b +c)3 (3)
TEHIVIMKKA 3ra Oynamu3. by xonga, KyOu y4 XOHaJIM COH 3KaHJIUTMHH 3BTUOOpra
omud 5 < a+ b + ¢ <9 Tenrcuznukra sra 6ymamus. 5, 6, 9 conmapuHu KyOu MOC
xoJijga 5, 6, 9 OuiaH TyramuHu bTHOOpra ocak, a+b+c=7¢ékua+b+c =8
OYMUIIMHU OCOHTMHA aHukKiIahMu3 (akc xonga a,b = 0 O6ynubd konaau). byHnan
6eBoCHTA TeKIMpHII opKank, abc = 512 = (5 + 1 + 2)3 kenu6 unkagm.

2-ycyn. (3) TSHTITUKHU

100a+10b+c=a®>+3(b+c)a’*+3(b+c)a+(b+c)? (4)
kypunuimaa é3uo, a = x — (b + ¢) aIMaTHPHIIHK KYJU1a0
x3 —100x +9(10b + 11c) =0 (5)
TeHramara sra 6yinamus. (5) Hu
x(x—10)(x +10) = —9(10b + 11¢) (59

kypunuiiga €3u6, 5 < x < 9 Tenrcuzaukau Ba (5') TEHIIIMKHYM Yam KUCMH XaM 9 ra
Kappalid COH OYIUIIMHU 2bTHOOpTa oJicak, X = 8 €ku x = 9 OYnumm Keaubd YnKau.
by xonma, x = 9 6ynca b Ba ¢ nap Harypai Kuitmarra sra 6ynmaiau. /lemak, x = 8
6ymamu. Y xonna, a = 5,b = 1, ¢ = 2 senu, abc = 512,

bynpaii xycycusarra sra OyiraH COHJIApHM KyWHMJard >kajaBajfa KeJITUpuo
yTamu3 Ba ylIapHHU UCOOTIIAPUHU YKyBUMIIApra XaBoJja KUjJaMu3:

Connap (pakaminapu iurungucu)” | Connap (pakamiaapu HUFUHIUCH )"
4913 = 173 2401 = 7*

5832 = 183 234256 = 224
17576 = 26° 390625 = 25*%
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19683 = 273 614656 = 28%

AJTABUETJIAP
1. S. Alfred. Math Wonders to Inspire Teachers and Students, 2003, USA.

MACAJAHUHT MATEMATHKA ®AHUHHU YKUTHIII
CAMAPAJIOPJIMTUHU OIUPUIIJATH YPHHU
Kypaes T. (THIY), Lllamwues A. (K/[I1H)

Marematuka (aHMHH YKUTHIIOA Macaja acocuil YpuH TyTuO, y VKYyB
*KapaéHUHUHT BOCUTACH Ba Makca Iy cudaTuia HamoéH oyaamum [1].

MacaJjaH. 1. YKyBun HYKTau Ha3apu/JIaH Macana TabJIMMHUHT
MaKcaJuX1uco0JIaHa 1, YyHKH, Y MacaJlaHH €4rll JeraHja:

® Ma3Kyp HcapaénHu oapmapea Kauo smuus,
®  HAMUIICAHU OTUUL,
®  ONIUHEAH HAMUNCAHU MYPUIUSUHU MEKWUUPULU KAOUIAPHU MYULYHAOU.

2. YKUTYBYM HyKTau HazapjaH macaja — Oy YKuTuil Bocutacuaup. YUyHkH, gapc
xKapaCHUIa YKUTYBUM YKyBUMTa “Masiaym _oup mamemamur _HA3apuAHU
WAKIAAHMUPUZA _éPOam__0epaduzan__HAMUICAIapHy _oauuwl” y4yH MacalaHu

TaBcus 3Taau. Ma3kyp XoJjlaTa MaTeMaTUKaHU ‘‘Macananap — Hazapus — Macanaiap”
cxemacu Oyinya YKUTUII €0 TYIIyHHUII Makcaira MyBoHK XHcoOnaHuO, omarna
MacajajapHyd [IAKIJIAHTUPUILJA HOMareMaTuk coxajaa (aliHuKca, OeBocHTa
KyHJIaIUK Xaétha 103 Oeprad Ba 103 OepuIllM MyMKHH OYJraH BOKea-xoaucaliap,
Typiiu OOBEKTIap opacujaru OOFJIaHMIIAp Ba X.K.) 103 Oepran Ba 103 OepuIu
MYMKUH OYJAraH MyaMMOJIM Ba3USTJIapAaH KenuOd 4YMKKaH XoJiJa yjapra Moc
MacaJlaJlapHd  IIAK/UIAHTUPUII  KY3JaHTaH  Makcaara JpUIIHIIa — MyXUM
xucoOnanaau. byHnmaih MasmMyHmaru macanayiap YKyBUHJIapAa “OJJAMHIAH MablIyM
yiaraH MaTeMaTUK OWiIMMIIap acocujJa YHH edull okapaéHupa Oepuirad
MabIyMOTJIAPHUHT €TUIIMACIUTH OJAUHAAH MabiIyM OVJIraH Ba SHIM ATajIaHUIIH
J03uM OYyiraH Hazapuil OWJIMMIIAPHU OHIJIM PaBHILA Arajuiail 3apyp”’ 3KaHJIUTH
TYFpUCHIA XYJI0Ca YUKAPULIUTA OJINO KeJIau.

MabnymkH, ypraHwiral Ha3zapuil MaTepHaJUlapHM KaiTa unuiam (Macaiad,
STaJUIaHTaH Ha3apuil OWIMMIIADHM MyCTaxKamJall Ba YUKYPJIAIITHPHUII >KapacHH)
XaM Macajianap (MaTeMaTHK Ba aMaliMii Ma3MyHJarv) OpKajaud amalra OLIUPUIIAIIN.
Jlemak, rokopuaaruiapiad KypyuHaJIuku, Macajajap TabluM Xapac¢Huaa, anHUKCa
MaTeMaTUKaHu ypraTuil >kapaéHufa Kyluaard KypuHUAard (QyHKOUsSIapHA
Oakapaau:
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1. Mamemamuka ¢anunu ypeanuwea Oyiean KUSUKUWHU OWUPUWRA XUSMAM
KUTY84U MACANANap.

2. Aneu ypeanunaémean mamemamux — MYUWYHUAIAHU Ypeamuul matéprauea
Xuzmam Kunaouean mMacaianap.

3. Aneu Hazaputimamepuannap (mavaumuil xapakmepodazsu Macaianap) Hu
V3naumupuwiea Xusmam Kuiyeuu Macaianap.

4. Deannamean  Hazaput  OUIUMIAPHU — Mycmaxkamiawiea — 6a  SHA0A
YYKYPAQUIMUPULISA XUSMAM KUTY8YU MACANANap.

5. Vkysuunap unmeninexmyan KoOUMUAMAGDUHY, — WIMUIL OVHEKapauu 6d
MAvHABU cugamiapHu WaKIIaHMUpuwea Xamoa AHaoa pUuBoNCIaHmupuued
XUMam KUIy8uu Macaianiap (PUGONCIaHMUpy8UUMAacalaniap) 6a X.x.

MatemaTuk TapauM  Kapa€HMga MacajanapAadH  (oijanaHuIl  KaauM
3aMoHJiapAaH Oepu KymwiaHuO kenuHaérup. LlyHuHr ydyH xaMm MaTemaTuKa
apciapyja MaTeMaTUK MacaJlaHMHI POJIM Ba YHUHI YpHHM Xakuja ram Ooprasjaa
KyHugard y4 OOCKMYHU Ky3/1a TYTHII MaKcaara MyBO(QUKIMP.

1. Marematuka (aHUHUHT Ha3apuil KHCMIIAPUHU YPraHWII MaTeMaTHK
MacaJIaJIapHU €YML MaKCaau1a aMajira OLUPUIIAIH.

2. Maremartnka (aHUHM YpraTuil MaTeMaTHK MacajaJlapHH CYMIl OwIaH
oupranvkaa oaud Gopuiay.

3. MareMartnkaHu YpraHuil Macaja €KM MHUCOJUIAp €YMIN OpPKajJd amaira
omupuiaau[2].

IOkopunarunapnan KYpuHAJIWKH, >KaMHUST PUBOXKJIAHUIIUHUHT Xap Oup
0OCKMYM/Ia MaCaJaHUHT POJIM Ba YHUHT YpHUTA Xap XU 0axo Oepu0d KeIMHraH.

XO03Upru JaBpja macaja €KM MHCOJUIAP €UYMII OpPKAJIM MAaTEeMaTHK TabIUM
xKapaCHUHU 0O OOPUIITHUHT METOJUK yCYJI Ba BOCHTAaJapu UILIA0 YUKHUITAH Ba Oy
ycyJulap Xakuja KYNTruHa WIMUHA METOAUK Ba JUAAKTUK anabuétnapnaa OaéH
KWIMHTaH. MaTeMaTuk TyIlyHYaHu Macaja €Ku Mucosuiap €paaMuaa KAPUTHIL Ba
YHUHT TyO0 MOXUSATUHM YKyBUWJIapra TYIIYHTUPUII Mypakka® OYiraH Ienaroruk
xapaéuaup. LllyHuHr yuyH Xam xap Oup MakTad YKUTYBUMCH Japc xKapa€Huaa
dolinananuaaaural MacajaHu TaHall €K YHU TY3HIIIA Kyda XaM dXTHET OVIUIIH
Tamab STHNagM. YKUTYBYM TOMOHMIAH TY3HITaH Xap OMp Macalga YyTHIaéTraH
JApCHUHT MaKCaJura Ba YKYBUWJIAPHUHT Y3JIAMITUPHUIN KOOWIUATIAPUHH MOC
Kenuiu Myxum xucoOmananu. [llyHuHr ek, saru Hazapuil MaTepHalJIapHA YPraHUIIl
Japcu y4yH Ty3WJIraH Macajla Ba MHUCOJUIAp Ma3Kyp JAapcia YpraHWIaIuraH sSHIU
Hazapui TyIIyHYaJap MOXMUSATUHU o4yuO OepyBuM XapakTtepjaa Oyiumm Tanad
ATUJIATN.
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AJJABUETJIAP

1.bapakaeB M., XKanunoB A.Macana - mMaTeMakTHKa (paHUHU VKUTHIIJIA TahJIMMBOCHUTACH Ba
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6.60-61.

MATEMATHUKAJAH YKYB MAIIFYJOTJIAPHKAPAEHUIA
TAJTABAJIAP MATEMATUKAHU YPTAHUIIMHUHI MOXUSATH
3ynduxapos U. THAY

Tabnumra TEXHOJOTMK E€HIAIYB YKYB MAIUFYJIOTIAPHU 3aMOHABUM IIAKIAA
TalIKWI STUIIHUHT (DAaoa TabCUp ATYBUM Ba YHUHI caMapajopiiurd, oup OyTyHIUTU
Ba MyBaddakuaTuHu Oenrunad OepyBuM OMWIIapiaH Oupu OYIMO XucoOjIaHaIH.
Tabnumra TEXHOJIOTUK EHAANIYBHUHT HA3apUi-METOAOJIOTUK TaXJWIU LIyHU
KypcaTaJlKu, KaMUATHUHI M)KTUMOUN OyIOpTMAacu menaroruka (paHu TapakKHUETH
Japakacd Ba OYyiakak IMenaror HaxCHHM IIAKJJIAHTUPHILTa OYIraH WHIWBHIyal
Tanabiap OusiaH OOFIIUK.

Maremaruka YKyB (paHMHM OJMIA TabIUM Myaccacajapuia YKUTWIMIIAAAH MaKcas,
TanabanapHd MaTeMaTUKaHUHT 3apypudl MabIyMOTIapu OWaH IIAKJUIAHTUPHUINIAH
nbopar. AiHu maiTaa, y TanabanapHu MaHTUKUN (UKpIIaIira, TYFpU XyJIoca YAKAPHIIITa,
MaTeMaTUK MaJaHUSTHHY OLIMPUILTA XU3MaT KUJIa IH.

Omuii  TapnuMM Myaccacajlapulla MaTEeMAaTHKAJaH YKYB MAalIFyJIOTJIAPHU
camMapalid TallKWJ KWIMIA Tajadanap TOMOHUIAH MAaTeMaTHUKAaHHW YpraHWIIHUHT
MICUXOJIOTUK acHeKTUHHUHT YypHU Oeku€cnup. lynmnan xenn® ymkuO, MakojaMu3aa
y0y Macaiara TyXTajauo YTUILHU KOU3 1€0 TOIIUK.

Amii  xapakaTiapHu — OOCKMYMAa-OOCKMY  MIAKIUTAHTHPUO  OopuIn
Hazapusicura 1950 iwmmapga ILS.['anbnepyH TOMOHMZAH acoc COJIMHIaH Ba
A.H.JleontbeB, H.®.Tamenuna, M.J/laBnermmH, 3.Fo3ueBBa  OomKagapHUHT
UIUIapUia PUBOXKJIAHTHUPWIraH. Ymly Ha3apUsSHUHT acocHil fFosicu Ooluka
MICUXOJIOTUK KOHIIENIUsIap/a acocjlaHraH MOJeJulap KaTopuja MaBxkynd OyiraH,
VKYyB MaTepUAUIADUHU  Y3JAIUTUPHUILI KApAaEHUHUHI IICUXOJIOTUK MOJECIUHHU
oepanu.llcuxuk (aoausT uHCOHra OMOJIOTMK HaciHAaH-HAcira YTuil (Mpcuid) Wynu
OwraH sMac, OaJKM WKTHMOUM-UNIIA0 YUKAPWUITAH MaxXCYJOTIApHUHT, (aoJHsT
BOCUTAJIapy Ba TYPJIAPUHUHI SHTU aBJIOJJIAPUHU YPTaHUII Ba Y3JIAIITHUPUIN WYJIA
Ownan y3atuinaau. Jlactmab ynmap Tamky makiuiapaa Y3IamTHpUIaau, CYHTpa WIKH,
TICUXOJIOTHK IIaKJIra Kaita (maijgo KWIMHAIW) alJIaHTUPUIIAIH.

YyHku, akauid  XapakartijapHu  OOCKMYMa-OOCKMY  IIAKJUIAHTHUPHII
Hazapuscuiad (oHganaHyBuUM TEeAaroruKk €HAallyB MaTeMaTUKaHUHT  VKYB
MaTepUAIIapUHA Tanabamap TOMOHHUJAH  V3NAITHUPUIUIINAA  YJIApPHHUHT
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XapaKkaTJIapUHU TYFPU Ba PaIlMOHAI Tap3a OakapuIljiapy YUyH 3apyp Oynran Gapua
mapTiaap HUFMHAMCHUTA WYHANTUpaad. YOy IIapTiap yMyMJalraH KYpUHUIIIA
TaKJIUM 3TUJIca, OyTYH IypyX YUYH XapaKkTepJid BOKEJIUK OYiaau.

Xap Oup MyailssH XojaTAa XapakaTJIapHUHT WYHAJIWIIM acocaH Tanabanap
TOMOHH/IAH MYCTAaKWJI Tap3/a y3aapy TOMOHUJAH V3IaIITUPUITaH yCyi Ba ycayomnap
€épaamMuia TalKWJI STUIAIH.

Ta1a6aMaTeMATHKAHH YPraHHNI :Kapaganaa (YKYR MAMIFyI0T/1apaa)
KYHHIATH.IApHH XHCO6Ta O/THIN TA/1a0 3THIATH

HuMa yIyH MaTeMaTHKaHH YPraHAam Kepak?
(MaTeMATHKAHH VKHTHIN MAKCAH Ba Ba3H(acHHH ¥3 HUHIa 0/1a1H)

¥

MaTeMaTHKATAH HAMA/IAPHH YPraHnum Kepak?
(MaTeMaTHKAHH YKHTHII MA3MYHHHH §3 HYHIa 0J131H)

MaTeMaTHKAHH KaHIal Ypranum Makeaara MyeoQuk?
(MaTeMaTHKA YKHTHIN cAMAapaJop. THIHBa cHQATHHH OIMHPHIITA XH3IMAT KAJIYBYH
VKHTHII YCY/ITAPHHH ¥3 HYHI A 0.1a1H)

v

MaTeMaTHKAHH KaepJa YpraHum MaKcaara MyBoQHK?
(MaTeMaTHKA YKETHII caMapaJopJIdrd Ba CHOATHHH ONIHPHINT A XH3MAT KHIYBYH
TABJIHM MAKIAPHHEH §3 HYHI A 0/12TH)

A 4

MaTeMAaTHKAHH HEMA £pIaMHAIA cCaMapaJIH YPranum MYMKHH?
(MaTeMaTHKa YKHETHII caMAPAJOP/HIH EA CHOATHHE OIHPHINT A XH3MAT KAIYBYH
TALJIHM BOCHTAIAPHHH ¥3 HIHT A 0J13,TH)

L 4

MaTeMaTHKaHH CHQAT.IH Ba caMapa/H YpraHHIIHE 0JTHHAaH Ka(o/1aT/1am MyMKHHEMH?
(MaTeMaTHKAHH YKHTHIN caMapaJop/IHIH Ba CHATHHH OIMIHPHIIT 2 XH3MAT KH/IYBYH

"| 3aMonaBui HHHOBANIHOH NEJATOrHK BA AXG0POT-KOMMYHHKAIHOH TEXHOJIOTHAIAPIAPHH

¥3 HUHTa 01a1H)

FOxopunaruaan KypuHaAWKyd Tajnabara MaTeMaTUKaJaH HUMaHU YPraTHII
KEpaKJUTd AaHUKJIaHaAW, YHJa Ma3MyHUHHHI TY3WIMacd Ba KETMa-KETJIWTMHU
BTUOOPTa OJIUII JIO3UM OYaau. XycycaH:

MaTeMaTUKAaHUHT acOCUM Y3ura Xoc OYyiraH YKyB 3JIEMEHTJIApU aHUKJIAHUO,
yJIapHUHT OpacujiaH 3ca 0apya YHUHT XyCyCHI XoJlaTiaapu HUFub oJuHaIu;

aXpaTtud ONMHTaH YKyB DJIEMEHTJIADMHU Ba yiapra ailHaH Oup xui Oynrad
Ma3MyH Ba MaHTUKHI Xapakarjiap TU3UMHUHHM MYCTaKWI Y3JIAITUPHUIN OO0BEKTIApH
cudaruaa YKyB kapaéHura KUPUTHUII 3apyp OVianu;

VKyB MaTepuajHd VpraHWIl KETMa-KeTIUTHMHH HadakaT Ma3MyHHHHT
MaHTUFUHU Ba OQJKU WAPOK ATUII (DAOTUATUHHU IMIAKUTAHTUPHUII MAHTUFUHHU XaM
XUCcoOTa OJIraH X0J1/1a aHUKJIAII JJO3UM OY1a/iu.

MarteMaTtukanu KaHpaid YkuTuim (€ku ypraTuin) Kepak, Oy MaremMaTHKaHU
VKUTHIL caMapaJopurd Ba CU(QATUHU OLIMPHUINTa XU3MaT KWIYBYM YKUTHUII
yCyJUIapuHM ¥3 WuMra ojarad Oynu0, YKyB MaTepUalIMHU Y3JIAITHUPUIL YYYyH
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Xapakarjaap Ba OWJIMMIIAPHUHI acOCHUH XapaKTepUCTUKAJAPUHU INAKIIAHTUPHUIIHUA
TabMUHJIAII 3apyp Oynaau.

C.JL.PyOuHIITEeHH KaWa STauKH, Xap KaHAall MyaMMOJU Ba3USTHU Xall
KWJIMII MabJlyM OUp MaHTUKHUI Ty3uJIMa OuIaH XapakTepiiaHa/Iu.

MaremaTukagan  YKyB  MalIFyJoTJap  OpacMJard  MYCTakwi  VKYB
MalIFyJI0TH/a, OUp KaH4ya OYJIMIIN MyMKHUH OYJTraH MyJ0Xa3aJapHUHT WYUIAH Y EKU
OyHUCHHM TaHJail OwiHIil, OOBEKTHUHI aXaMUATIM Ba MyXUM OYyiMaraH Oeiru Ba
alloMaTJIapUHU  aXpaTa oOJnuIl, OepwiraH acociapiaH Kenud YHMKYBUM SKYHUU
XyJocaJlapHd dYWKapa oy, ymoy ¢Exku OepuiraH SKyHHH XyJIOCaJapHUHT
TYFPIIIMTHHU Oaxoyiail OJNMII Ba X.K. Jap KaOW MaHTUKUN (pUKpiamn ycysiapuHH
V3MamTUpUI Katta pos YiHaiiau. YmOy KYHHMKMa Ba KOOWIMATIAD MyaMMOJIH
Ba3UATIAPHU XaJl KWIHII OYinya TanabalapHUHT MyCTaKWiI (GaoMITUHUHT aCOCUHU
Tamkui d3Tagu. Mycrtakuin ¢aonuar sxkapaéH cudatuga Tanabanapaa HadakaT
V3MapUHUHT TICUXUK KapaCHJIapuHU OOIIKapa OJUIIMHM, OalKu y3 XapakaTjJapHHH
XaJ KWIMHAETTaH MyaMMOJIM Ba3HUsATra MOC Tap3/a TaHJIal OJUIL, TAIIKWLIAIITHPHUII
Ba MYHANTUPHUII KYHUKMACHHHM XaM IIAKJUIAHTHPUIOHU Kampald onagu. Xap Oup
Xapakar MabJiyM OUp XyCycUATIIap OujIaH XapakTepiaaHaIu.

AJJABUETJIAP
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«YHusepcurer», —1999. 332 c.

JTIOUPABUI TEHI'JIAMAJIAP CHCTEMACH
Kymakor X., MyxammaxonoB A., Kymakosa J[. AJLY.

Matematukanan ¢aH onMMOMajaapuaa JAOUPABUN TEHIrjIamanap CHCTEMAacH
ned arajgyBud TEHIVIaMajap CHUCTeMacH Kym yuypailau. AlHuKca, OyHnai
KYpUHHIIJIATK ~ TEHIJIaMalap CUCTEMACMHU €UWIll Macajajapu MaTeMaTuKa
OJIMMIMA/la HUIITUPOKYUIApUTA “Marematuka B 1mkone”, “Kant” kabu
KypHajuiapaa Te3-Te3 yupauaud. JloupaBuil TEHrinaManap CHCTEMACHHHU —EUMII
yeyutapu MaBkyn (Macamad [2]). AMMO MareMaThK OJHMMIHMagagapia TaBCHs
ATUIIAETIaH TOMPABUN CHCTEMaJIapHH €UHuIIra Maxcyc Tap3aa EHI0MuII Kepak. Yoy
uniia OyHpaall cucTeManapHU aquHuead TEHrJamacu €EpAaMuia €YUl  YCYIH
KEJTUPUJIITAH.
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Kylnparu TeHrimaManap CUCTeMacuHU KapauMus:
( Flxy,x, 0% _1,%,) =0
| F(xy,x3,..,%, x1) =0
| F(Xp_1, X0, coer Xp—3,Xpn—2) =0
F(x,, X1, e Xp_2,Xp_1) =0
by cucremana F udoma n ta xq,X,, ...,%X, € X C R y3rapyBunnapra OOFJIHK.
By cucremMaHUHT HHT MyXUM XYCYCHUSITH INYyHIAKH, Y3rapyBUMJIAPHUHT X —
Xy = X3 = " = X,_1 — X, > X{ JIOUPABUU YPUH aJIMAIITUPHUILIA
F(xy,%x3, .., %,,%1) =0
F(x3,%4,...,%1, X2) = 0
F(x,, %1, e, Xp_2,%,_1) =0
F(x1, %0, ey Xp_1,%,) =0
TEHIJIaMaJlap CUCTeMacH Xocwi Oynuo, Oy (2) TeHriamanap CUCTeMacH TEHIJama-
nap >koimammmy OwinaH Oeprwirad (1) TeHrmamamap cucteMacuaaH dapk KHIaau.
(1) xypuHUIIMOATH TEHTJIAManap CUCTEMACHUra 0OUpagull meH2Iamaiap Cucmemacu
nevwnanu. TeHriaManap CUCTEMAaCHHUHT JJOMPABUIIUTH Oapya KOMIIOHEHTJIAPU TEHT
Oynmran x; =xy =...X, =a Xoin yuyH (x1,Xxy,..,X,) CUAMHUHH TOIHII
uMKOHHMATHHE Oepanu.(1) cucremanunr (a,a,..,a) €YMMHHH TONHMII y4yH OHD
HOMAabJIyMIIH
F(t,t,..t) =0 (3)
TEHIJIaMaHu euuin kKudos. Arap (3) alHUTraH TEHIJIaMa aeyumra sra 0yjca,y XxoJiaa
(a,a,...,a) eanm(1) moupaBuii cucreMaHuHr eunmu Oymamau. Kyn xommapaa Ooika
ednmMIIap MaBXKyJl OYIMAaCITUTHHUA UCOOTIAII TOMMO KaHAaaup TONKUPIUKHU Tajaad
KWJIaan. Arapja TEHIJIaMajnap cHUcTeMach Oapua KOMIOHEHTJIapu TEHr OyiamaraH
(x1, X3, ..., X,) euuMra 3ra Oyiica, TOUpaBUil YpUH alIMAIITHPHII OUTaH TEHIIaMasap
CHUCTEMAacCUHUHT sHa N — 1 Ta
(%9, X3, ceey X0, X1), (X3 eeey Xy X1, X2), eeey (1, X1, ey X9y Xy 1)
SUNMITAPUHU XOCHIT KIJIAMU3.
FOxopuaa 6aén sTmiran MysaoxasajapHU MUCOJUIAP €Urlia HAMOEH KUJIaMu3.
1-mucon. Ymily
X —y =sinx
{y —Xx =siny
TeHrmamanap cucremacuu euuHr (Ykpamna, XXVI, Pecnybnmka onmummuangacw,
1986, X cund).
Euum. Arap x =y =t Gynca, sint = 0 “alilHuran” TeHIJIaMara KeJlamus,
YHUHT e4yuMu 1tn,n € Z 0ynub, Oepunran cucrema (mtn, mn) eummra sra.bepuiran
TEHIJIaMaliap CUCTEMAacu OyHJIaH OOIIKA eyuMIapra 3ra SMacIurMHU UCOOTIaMU3.
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dapa3 kunaiuk,(a, b) Oepuiran cucreMaHuHr eynMu OYnub, a # b OyicuH.
by x = a, y = b eunmnapuu OepuiiraH TEHrjaMajiap cucTeMacura Kymuuo, OupuHIH
TEHTJIaMa/IaH UKKWUHYW TEHTJIAMaH!u alinupuo,
2(a—b) =sina —sinb
TEeHrJIamara kejnamu3. bynaan

2( b) = 2si a—>b a+b
a = 2sin——cos——.
~a-—»b <|a—b a+b|<
sin——| < |———6a |cOS——| =<
OyJIraHu y9yH OXHPTH TCHIJIUKIaH
| bl < a—b>b
L

TEHICU3JIMK XOCHJI OYnu0,3uaausaTra kenaMus. by sca dapazuMus HOTYFpU SKaHUHU
ounnupanu. Jlemak, xaBo0: (mn,mn),n € Z.
AJTABUETJIAP
1. ToxupoB A., MymunoB @. "MaremaTudeckue OJUMIHUAIHBIC 3aJla4H

O qgituvchi ", 1996, ctp. 96.
2. TuxommpoB B.M. Pacckasbl 0 MakcuMymax 1 MUHEMyMax, bubmmoreka "Kant", 1986

n

. Tamxent,"

MATEMATHUKA JAPCJIAPU CAMAPAJOPJIUI'MHHA OLINPUIITIA
AXBOPOT TEXHOJIOT'UAJIAPUIAH (I)OFII[AJIAHI/H_H
Mawmananues K. (AJ1Y), Mamananuesa M. (Acaxa myman 57-maxman).

MarteMatuka (aHuUHU YKUTUIIAA 3aMOHABUN axOOpOT TEXHOJIOTHsUIApUIAH
doliganiaHuIl KeMUMHTH Wwapaa TaAKUKOTYWIAp TOMOHHUIAH KEHT YpraHuiia
oouutanan. YyHku, Oy TexHoJOrusIap YKUTUIIHUHT aHbaHABUN TEXHUK BOCHUTATIApU
OaxkapuIm MyMKHUH OYnran 6apya GQyHKIMsUIApHU yiiapJaH cuaTiIupoK Ba aHUKPOK
napaxkana Oakapa ojiay Ba IIaK-IIyOXacu3 Japc Ma3MyHHU Ba IIaKJIWHU OOWUUTHO,
KU3UKAPJIUPOK OVIMIIMHM TabMUHIA onaau. ByHuHr caba® Ba ycyliapuHH
Ypranuiin MeToIMKaaaru 1oja3ap0d Myammosapaad Oupu caHalaIu.

IIcuxosorus coxacugaru Kyl COHJIM TAaAKUKOTIAp acocuaa KypuIl
aHaJIM3aToOpjiapu SUIMTHUII KOOWJIMSTUIA KaparaHjaa KaTTapoK MabiIyMOT YTKa3uIll
WMKOHMSITHTAa 73ra JKaHiauru ucborinad Oepunran. bomkada aitranma, Kypwii
Oprajiapu MWUIHOHJIA0, SIIUTUII OpPTaHjapy 3ca YH MUHIIa0 OUTT MablyMOTIaApHU
KaOyn Kwinmy MyMkuH. llemarormk skuxaTunaH Kyjal Oydaran  oBO3/IH
KypyJIMalapJlaH yHyMJIM Ba  ypuHid  (QoipamaHumn  y3malmTHpUIagUTraH
MabJIymMoTiIapHu 15% raua, kyprazmanuiauk acocuaa 3ca 25% radya OUIMPHUILA
MYKUHJIUTH ucOO0THad OepwiraH.  Arap TOBYLUUIM Ba BH3Yyal TEeXHHUKaJIapHU


tel:1996
tel:1986
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Oupranvkaa, yUFyHJIAIITUPTaH XOJia TabJIUM j>KapaéHUra TaTOWK STUIN YKyBUWIIap
TOMOHH/IAH V3MAITUPUIAIUTaH MabIyMOTIapHU 65% rada omMpUIId MyMKHUH.

Marematuka aapciapuia KOMIOBIOTEp Ba OOIIKAa aXOOpOT TEXHOJOTUSIIApUHU
KYJUlalgad Makcaiapy Kyiuaaruiap:

- Marematuka Ba wuHpopmaruka (¢daHIapu Ypracugaru OOFIMKJIUKHU
PHUBOKIIAHTUPUILI;

- Japcia YKyBUMIIADHUHT MYCTaKWJI WIUTAIIMHA PUBOKIIAHTUPULL,

- V3ura Xoc maxcuii $HIaITyBHYE aMaJTa OIHPHIIL.

Martematuka (aHu YKUTYBUMCHHHUHI Bazudanapu KyluaaruiaapaaHn uoopar
OynuIy J03uM J1e0 YilmanmMus:

- VKyBUMIApPHUHT KUIAHI MATEMATHK TAHEPrapIMTiHE TabMHHIIALL,

- Marematuka papcnapujaa Kaiicu MaB3yJapHU axOopOT TEXHOJOTHsIIAPH
épaamuaa YTUIl Makcajara MyBOpUK OYJIMIIMHM aHMKJAII Ba Oy MaB3yjiapra Ouj
MUCOJI Ba MacaJlaJlapHU KOMIBIOTEPAA €YU JACTYPJIApUHU TYy3HILIL.

- VKyBUMIapHH MaTeMaTHK MacajajapHH KOMIBTEpJa €UHII JACTypIlapHHH
Ty3umra ypratud 6opuuml.

MaTteMaTukaHu YKUTUIIAA TIyHJIAW TylryH4yangap OOpku Oy TylIIyHYaJIapHUHT
TabpudUHU YKyBUHIIap OUp HEHa MapTa JIIUTHUIICA XaM TYIIYHMACIUKIAp MyMKHH.
Macanan myHmal TymryHYajJapiaH COHJIM KEeTMa-KeTJIUKHUHT JIMMHUTH, (YHKIUS
JTUMUTH, PYHKIUSI XOCUIAcH, QYHKIUSHUHT MaKCUMyM MHUHHUMYM KUMMaTIapu B.X
nap. byHpail TymiyHuanmapHd YpraTtuiica IOKOpHUAA aWTraHUMU3ACK axO0opoT
TEXHOJIOTHsUIapuAaH Qoinananum 3apypusitu Tyrunaau. LlyHunraex, Mmaremaruka
napciapuia  Kym XucoOJanulapHM Tajad KuwilaJural Macajajiap Xam Kyriad
yupaiau. Macanas, KynxaJJapHUHT WIAU3JIapUHA, COHHUHT OYITyBUMIIApU COHHMHH,
COHHHUHT OYyJIyBUMIapu WUFUHANCUHU, OUpOp KecMmaja >KoWjamraH TyO COHJIapHH,
Xap-xwi QYHKIUSATAPHUHT  XYCyCHM KUWMATIapuHU XHcoOnmami, ydOypuak Ba
KynOypyakjapHUHT Oab3M dJEMEHTIapura Kypa YHHMHI OOIIKa 3JI€EMEHTIapHUHU
xucobnam kabu Macaianap IIyHAAall wmacamanap Karopura Kapaad. byHpaii
MacajalapHy edula XaMm ax0opoT TexXHoJoTHsuiapuaaH (OoHAaIaHUIIHA MaKCaIra
MyBO(DUK 10 XrucoOmanMus.

AJJABUETJIAP

1. J.MN.FOnycoBa, A.C.HOnycoB. Anrebpa Ba conmap Hazapusich. TomkeHT, “Unm
3ué€” Hampuéru. 2009.

2. M.A.Mup3zaaxmenoB. Maremarnkanan Mmacanaigap tyrmiamu 7-cuH}. Tomkent , “Fodyp-
ryioM” Hampuéru. 2017.
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KPEATHUB KOBUJIUATJIN YKYBUNJIAP TAUEPJIALIIJIA COHJIAP
KYIMAUTMACUHHA XUCOBJAIIHUHI UTHHOBALIMOH
YCYJUIAPUJIAH ®ONUJTAJTAHUII
MamananueB b. AJ1Y.

VKyBUMIADHMHT MaTEMaTHK KPEATHBIMIMHM PHBOXIAHTHPUII MACalacu
yJIapHUHT TaOMATUAaH KeMuO YMKKAH XOJ/1a aloXK/a U3JIaHUIIUIApHH Taiad KUJIau.
KpeatuBmik wuktipopHuHar myxuM oMM cudartuga xam akc aTtaaud. Komasepca,
KpEaTUBIIMK 3€XHU YTKUPJIMKHU Ba Te€3 Kapop TonuiHu oenrunad oepaan’[2. b. 72].

MarteMaTuk KpeaTuB KOOWJMATIM YKyBUWIAp TaW€piallHUHT  acOCUU
Baszudanapunan Oupu Oy VKyBUMiapjia IMyxTa Ba MycTaxkaM XucoOJall
MajakallapyuHH MaKUTaHTupuiaad noopataup. by Oopana acocuii 3pTHOOp aBBajo
XMCOOJAIIHUHT OF3aKH YCyJIJIapura KapaTuiaad Ba MyMKHH OYJran xaMMa xoJiiap/ia
XUCOOJAIIapHU OF3aKu Oaxkapuil Tanad KunuHaau. dakaTruHa KaTTa coHaap OmiaH
MIUIaraHja OpajiiK HaTWXKaJTapHU 3clla cakjiall KMWMH OYIraH XoJulapAaruHa €3ma
Xxuco0aml ycyjiapura MypoxaT KAJIUII TaBCUS STHIIA]IH.

[ynapuu  »pTHOOpra onubO OW3  HaTypall COHJIAp  KyNalTMacUHU
XUCOOJAIHUHT Xap XWJI YCYJJITApUHU KEJITUPUO YMKapHINra XapakaT KHIIUK.
Hatmxana 6ab3u HomaH(uii OyTyH COHJApPHUHT KYMaTMacMHU Te€3 Ba OCOH
XUCOOJAIIHUHT SIHTM YCYJUIAapUHM KenTupuO uukapauk. by ycymnapaan Oupu
KyWuJaru TeopeMaza y3 akCUHHU TOITaH.

Teopema 1. np Ba g nap oxupru pakamiyapu WuruHaucu 10 ra TeHr Oyiraxn
uxTuépuii HoMmaHnpuit OyTyH coHnap OYJICHH, y XoJja Oy COHJIApHUHT KymaWTMacu
yeyH Kyiimnarn 7mp-mq =[n-(m+D](@-q)+[p-(m—n)]0 (1) dopmyna
VPUHIIN.

Hcbor. np-mq= ((10n+p)-(10m+ q) = 100nm + 10nqg + 10mp +
+pq = 100nm + 10nq + 10np + 10mp — 10np + pq = 100nm + +10n(q +
P+ g+10pm—n=100nm+10n 10+pg+-+pm—
n10=nm+1100+pg+p:m—nO0=nm+1lpg+

+[p - (m — n)]0 Teopema uc6oT GYaaM.
(1) dopmynamaru p Ba ( JapHUHT ypHura ynapHuHr P+g=10 TeHrramaHu
KAHOATJIAHTUPYBUYM KMMUMATIIApUHU KYHUO KyWHuaaru HaTHKaJapHUu XOCUJT KAJIaMU3.
Haruaka 1. n Ba m nap uxtu€puit Homanduit 0yTyH connap O0ViacuH. Y xomnaa
nl-m9=[n-(m+1)]09+ (m —n)0 (1.1)
n2-m8=[n-(m+ 116+ [2-(m—n)]0 (1.2
AVHUATIIAD YPUHIIM.

Mucomnnap:
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1) 51:69=[5-(5+4+2)]19=351,2)51-89=[5-(5+4)]39 = 4539.

by wwuconmnapgaH KypuHaIuWKd MaTeMaTuKa Japciapuja yKyBUMiIapra
IOKOpU/Ia KEeNTUpUO YHMKapuiaran (popMmyriaJapHUHT MHCOJ Ba Macajajap €4MIlra
TagOMKIapu ypratud Oopuiica, yJIapHUHT MyaMMOJIM Mypakka0 macaliajJapHHu Te3 Ba

OCOH €4a OJIMII KOOWJIMATIapU PUBOKIIAHUO Oopaiu.
AJJABUETJIAP.

1. Onuit TabiaUM THU3UMHUHU SHaJa PHUBOXKJIAHTUPHUIIL YOpa-TaAOUpIapu TYFpUCH]IA.
V36ekucron Pecny6imkacu Ipesunentununr Kapopn// Anonar. 2017-iiun, 21-anpen. Nel6
(1133), 1 -2-6etnap.

2. H.MycnumoB Ba 6omikanap. [legaroruk KOMIeTeHTIMK Ba KPEaTUBIUK acociapu. TOIIKEHT,
“Nnm 3u&”nampuéru. 2015

3. M.A.MupzaaxmenoB. MaremaTtukagan macaiaiap Tymiamu 7-cuH@. Tomxkent , “Fodyp-
ryiaoM” Hampuéru. 2017

MOJEJIUPOBAHMUME B ITIPOIECCE PEHIEHUS JIOTHYECKHX 3AJTAY
MamamxanoBsa M. AI'Y.

B HayaibHOM IIKOJIE OCHOBHBIM IIOKA3aTEIEM Pa3BUTHS y4eOHBIX JEUCTBUI
y4Yaluxcsl SIBJISIETCS IPUMEHEHHE 3HAKOBO-CHUMBOJIMYECKHX CPEIACTB, TO €CTh
OBJIaJICHHE MoJenupoBaHneM. OHO paccMaTphIBaeTCs B KadyeCTBE IIOKa3aTells
NOHMMAHHUS 3a/1a4¥l YYaIllUMUCS U SBJISETCS BEAYLIUM METOAOM OOYYEHHUS PEIICHUIO
3a/1a4, a TAK)K€ BAXKHBIM CPEACTBOM IO3HAHUS JEHCTBUTENBHOCTH. 11ox Moaensto (0T
nat. modulus — mepa, oOpazen, HOpMa) MOHUMAIOT TaKOM MaTepUATbHBIN WU
MBICJICHHO TPEICTaBIAeMbld OOBEKT, KOTOPHIM B Mpolecce MO3HAHUS (M3y4ECHUS)
3aMellaeT OOBEKT — OpPHUTMHAJN, COXPaHssl HEKOTOpble BaKHBbIC [UIsI JTAHHOTO
MCCJIEI0OBAHMS TUIMYHBIE 4epThl. IIpolecc mocTpoeHus U MCHOJb30BaHMS MOJEIH,
Ha3bIBaeTCs MOJieIpoBanueM [1].

MogenupoBanue — 3TO 3aMeHa JEUCTBUN C peaJIbHBIMU IIPEAMETAMU, JEUCTBUS
¢ UX 00pazaMu, MyJisKaMH, MaKeTaMH, a TaK)Ke depTexxamu, cxemamu. HarmsiHocTb,
0COOEHHO «rpaduyeckas» HeoO0XoAuMa Ha NPOTHKEHUU OOY4YeHHUs Kak BaKHOE
CpPEICTBO pa3BUTHUS 0o0jiee CIOXKHBIX (OPM  KOHKPETHOTO  MBIIUICHUS U
(dbopMHpOBaHUS TPEACTABICHU O MAaTEMaTUYECKUX MOHATUAX . MojenupoBaHue
MOMOTaeT BOOPYXHUTh pEeOEHKA TaKMMU MpUEMAMH, KOTOpbIE MO3BOJSIOT €My MpU
CaMOCTOSTENIbHON paboTe Haj 3a7a4yeil ObITh AKTHBHBIM, YCTCIIHBIM, HE OOSTHCA
TpynHocteit. Kaxpiil, He cpaBHUBas ce0sl ¢ IPyrUMH, BEIOUPAET COOCTBEHHBIN MTyTh
paccyxieHusi, MOJICTUPOBAHMUSI U, CJICIOBATEIILHO, peIICHUs 3a1a4 [2].

[Ipy pelieHUM JOTMYECKUX 3a7ad MOXKHO BBIACNSTH CIEAYIONINE MPUEMbI
MOJEIIUPOBAHUSL.
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1.IlpueMm MopeaMpOBaHUSA C NOMOIIBI Tadauubl: Eciu B mpouecce
pelIeHrs] HeOOXOAMMO YCTaHOBUTH COOTBETCTBHE MEXKIY 3JIEMEHTaMHU [BYX WIH
HECKOJIBKUX Pa3JIMYHBIX MHOKECTB, TO 11€JIECOO00Pa3HO UCIIOIb30BaTh TAOIUILY.

2. Ilpuem moaesupoBanus ¢ nmoMompbio rpagos: Curyanuu, B KOTOPBIX
TpeOyeTcsi HAUTH COOTBETCTBUE MEXAY HJIEMEHTAMU PA3JIUYHBIX MHOXKECTB, MOYKHO
MO/JIEIMPOBATh C MOMOLIbIO IpadoB.

3. Ilpuem MoaenupoBaHHMs Ha NOJynpsaAMoOi: Ecim B 3amaye uMeeTcs
MHOECTBO OOBEKTOB U TPeOYeTCS YCTAHOBHUTH OJHO3HAYHOE COOTBETCTBUE MEXIY
3JIEMEHTaMH 3TOI0 MHOXKECTBA, TO 3a/1a4y MOYKHO pelaTh Ha MOJYIPSIMOM.

4. Ilpuem moaenupoBaHUs ¢ MOMOIIBLIO 0JOK-cxembl:  Ecim pemenue
3a/1a4M JIOIYCKAeT YETKYI0 IOCIEA0BATEIBHOCTD IEMEHTAPHBIX LIArOB TO 3a1ady
11es1Ieco00pa3Ho pemarh 0J0K-CXEMOMH.

HeorpeMiemMoll 4acThl0  peUIeHMs] JIOOBIX TEKCTOBBIX 3aJad, K KOTOPBIM
OTHOCATCA U JIOTUYECKUE, SIBIATHCS IOCTPOCHHE MOJENIH: TOCTPOCHHBIA WM
BBIODAHHBI OOBEKT HM3YyYalOT M C €ro IMOMOIIBI0 PEIIAI0T HCCIEA0BATEIbCKUE
3a/layy, a 3aT€M PELICHUs ATUX 3aJad MNEPEHOCAT Ha MEPBOHAYAIBHOE SIBJICHUE WIIH
00BexT™|[3].

A wMojnenb, B JAaHHON ciyyae, 00JaaeT CYLIECTBEHHbIMU YCIOBHSIMH U
CBOMCTBaMM MojenupyemMoro oobekra. Eciu uccnenoBaTs 3Ty MOJENb, TO MOJIYYUM
CPEJICTBO /IS TTOJTyYCHUsI OTBETA Ha TpeOoBaHUeE 3a1auu [2].

Tak kak B pelIeHWH 3aJad JOCTATOYHO YacTO MPUXOIAUTCS MNEPEXOIUTH OT
0JIHOM (hOPMBI K APYTrOi, TO MOJIENb OyieT caMbIM 3(DPEKTUBHBIM CPEICTBOM MOKMCKA
pelIeHus] 3aJa4uM, XOTd He KaxJas 3amuch OyAeT SABIATbCA Monenbro. s Toro,
YTOOBI TMOCTPOUTH MOJENb W Mpeodpa3oBaTh €€ B JalbHEHIIEM HYKHO YMETh
BBIJICISATH B 3a/1a4€ BEJIMYMHBI, 11€Jb, BCE OTHOILIEHUS, JIJIs1 TOTO YTOOBI C OMOPOil Ha
MOCTPOCHHYI0 MOJI€Jb, MOXHO OBUIO MPOJOJDKUTH pELIEHHE U HAWTH €ro
ONTHUMAJIbHBIN IyTh.

JINTEPATYPA

1. HBanosa E.B. Pa3BuTme norumueckoro MbIIUIEHUS Ha ypokax Marematuku// HaudanbHas
1KoJja mitoc 1o u nocine.-2006.-Ne6.-C.59-60.

2. Bonopapckas, . MoxenupoBanue u ero poib B pemeHun 3agad/ WM. Bomomapckas,H.
Canmuna// Maremaruka .-2006.-Ne18-C. 2-7

O PASBUTUUN MATEMATHUYECKOI'O MBILIIVIEHUSA Y
CTYAEHTOB BY30B
Maxmynosa 1. HY V3.

AKTyaJIbHOCTb TEMBI HCCIIEIOBAHMS MNPOAUKTOBAHA TEM, YTO COBPEMEHHOE
BbICIIEE 00pa30BaHUE MPU3BAHO TOTOBUTH CTYIAEHTOB K TBOPUECKOMY MOJXOIY B MX
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npo(hecCHOHANbHON NeATENbHOCTH, (POPMHpPOBATH Yy HUX MNOTPEOHOCTH pabOTaTh
MHUIMATUBHO, pa3BUBaTh MX TBOPYECKHME BO3MOKHOCTH, IO3HABATEIIbHYIO
CaMOCTOSITENIBHOCTb, AHAJIUTUYECKOE MBIIUIEHUE, TO €CTh (OPMHUPOBATH KaxJA0I0O
CTYJEHTa KaK CaMOCTOATEIbHYIO TBOpPYECKYIO JUYHOCTh B.A.CyxoMIuHCKUN Bech
npouecc o0ydeHusi, BCE€ BUJBI JIEATEIbHOCTH CBS3bIBAJ C PA3BUTHUEM YMCTBEHHBIX
CIOCOOHOCTEM, mpexae Bcero, MblnUieHUs. [lo MHEHHIO aBTOpa 3TOM CTaThbu
MaTEMaTHUYEeCKOMY MBIIIJICHHIO CTYACHTOB TEXHHUYECKUX BY30B JOJDKHBI OBIThH
CBOMCTBEHHBI: M3OUIpPEHHAs HAOIIOAATENbHOCTh, YMEHHE HCIONb30BaTh JJIs
pelIeHus 3a1a4l 0COOEHHOE U €IUHUYHOE B JAHHOUN MPOOJEMHON CUTyalluH, YMEHHE
OBICTPO NEPEXOJUTh OT MBILUIEHUS K JEHCTBUIO U OOpaTHO, HEMOCPEICTBEHHAs
HEOOXOUMOCTD ISl CTYJI€HTa HEMEIJIEHHO BBIWTH U3 3aTPyAHEHMsSI, B KOTOPOM OH
OKa3aJcs, YMEHHE BUJIETh MATEMATUUYECKYIO IPOOIIEMY.

MatemaTnueckoe MBIIIIEHHE TPAKTyeTCs aBTOPOM JAHHOW CTaTbU UCXOMAS U
€IMHCTBA OCHOBHBIX MEXaHHW3MOB MBIIUICHUA (aHAIW3, CHHTE3, CpaBHEHHE,
Kkiaccudukanus, o00001eHue, aOCTpakius, KOHKpeTusanus). MareMarudeckoe
MBIIIJICHHE CIEAYeT MOHUMATh Kak 0coOyio (HOpMY MBICIUTENHHOW IESTEIBHOCTH,
cBOcOOpa3ne KOTOpOH ompezensercs CcHeuuPUKOM 3agad, CTOALIUX HEpes
o0y4aeMbIM B HCCJIEIOBATEIIbCKON JAEATEIbHOCTH. MaTeMaTH4eCKOe MBIIUICHHE
CTYJEHTOB TEXHUYECKHX BY30B KaK OyAyIlIMX WHXKEHEPOB JOJHKHO OBITH HAIpPaBIIEHO
HA pealu3allkio, peIIeHWE YaCcTHBIX, KOHKPETHBIX 3a]ad TEXHUKH U cdepsl
MPOM3BOJICTBA M MOITOMY METOJMKA MaTeMaTHueckoe oOpa3oBaHHs JOJKHA OBITH
aJIecKBaTHOW XapakTepy Oyayliel IesTeTbHOCTH, T.C.BKIIOUaTh B Ce0S CUCTEMY
npo(ecCHOHANBHBIX 3a7ad, KOTOpble OyaylieMy MEHEIKEpy BaKHO HAYYHThCS
rpaMOTHO pemaTh emé B npoiecc ooyueHus. [loToMy A CTyI€HTOB TEXHUYECKHUX
BYy30B MpPHOOpETEHHUE HAaBBIKOB MaTeMaTHYeCKd OOOCHOBAHHOTO aHallu3a W
MOJIETTUPOBAaHUSl MPO(PECCHOHANBHBIX 3a7ady  SBJSETCS OJHHMM M3  BaXKHBIX
HAIPaBIIEHUN MaTEMAaTHYECKON MOATOTOBKH, TOCKOJIBKY UMEHHO MpodeccruoHalbHas
3aJjaydl  TPEACTaeT y3jJdaM CBA3M MaTeMaTH4eCKOW Teopun C  Oynaymien
npo(ecCHOHANBPHOW  ACSITeNbHOCThIO. B 3TOM mjaHe, OJHUM W3 OCHOBHBIX
YHUBEPCATbHBIX METOJOB AKTUBU3AIMH MBICIUTEIBHON NIE€ATEIHHOCTH SIBISETCS
npoOJieMHBI  MeTox  OoO0ydeHHMs MaTeMaTHKe, 3akKJIoYaloluiics B 0co0oi
OpraHM3ali COBMECTHOW JESTENIbHOCTH MPENoJaBaTeNis U CTYJIEHTa, B KOTOPOM
mpenojaBaTeslb NpHU3BaH OOECHEeYMBaTh IMOSBICHHE MPOOJIEMHBIX CHUTYyalul
(pelieHre MaTEMAaTUUECKUX 3aj]lady), a 00ydaeMble HCHBITHIBAIOT MOTPEOHOCTh B MX
paspemiennu. Ha3Hauenue mNpoOJIEMHBIX 3a7ad  MpecleAyeT IelTb-pPa3BUTHE
CTYACHTOB W TIPEXAEC BCET0O WX MaTeMaTHKO-aHAIUTUYECKOTO  MBIIIJICHHS,
MHTEJUIEKTa, CO3HAHMSI 4YEepe3 OpraHu3alyio, YTO B CBOIO OYEpEb CO3/aeT
OJaronpusiTHblE BO3MOXKHOCTH JJII  CaMOBBIDOKEHHS U  CaMOAKTyallu3aluu
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JUYHOCTH, AKTUBHU3AIMA TOTOBHOCTH CTYICHTOB TIOJHOIICHHO PEaJM30BaTh CBOM
CYIIIHOCTHBIE CHJIBI B Oyaymiet mpodecCHoHambHOM NS TEIbHOCTH.

[IpakTrueckass 3HAYMMOCTh HCCICIOBAHUS COCTOUT B pa3pabOTKE HOBBIX
TUTIOB MAaTEMaTHYEeCKMX 3a7ad M CHUCTEMBbl HMX TPAKTHUECKON peanu3anuu, a
MOJTy4YeHHBIC PE3yJIbTaThl MOTYT OBITh YYTCHBI MPU pa3padOTKE METOIUYCCKUX M
yu4eOHBIX MMOCOOMH, y4eOHBIX MporpaMM TI0O TIEAarorTMKe ¥  MaTeMaTHKe
MpernoaaBaTeIIMU.
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TBOpu.pa3Butusi// A.3.PaxumoB Ya.: TBopuectBo,2005. — 224 c.

MATEMATHUKAHU MAXCYC ®AHJIAP UHTEI'PALIMACHU
ACOCHJA TAJABAJJAPHUHI KACBUA KOMIETEHTJIUT UHU
TAKOMUJIAIITUPHUIL

Mup3zae A. ALLY.

daH Ba TEXHUKA TapakKKUETHMHM TabMUHJAII KapaCHUJAa MaTeMaTUuK
OWJIMMIIADHUHT POJM HUXOSTAA OIIAETraHJIUTUra MyHoca0aTu OujaH Ky COHJIU
MyXaHJIUC, OWOJOr, HMKTUCOAYM Ba OolIka MyTaxacuciap Oy Oopajgaru siHTU
MyamMMOJIap YCTHJA HW3JIAHMILIAp OJKu0 Oopwuilv, HNIad YUKAPHUII coXajapuiaa
3aMOHABHMI XHMCOOJAIl TEXHUKaJap XW3MaTHAAH YHYMIIM (oimanaHulIv, Ha3zapHii
OwiMM Ba TaxpuOamapHUM aMaiauEéTra KEHr KYJUIalld YYyH 4YyKyp MaTeMaTHK
OwrmMIapra sra OYiIMIIY JO3UMIMTHHM aHr1ad eTMOK/Ia.

[y Owunan Oupra MareMaTHKa TabIUMHU >Kapa€HUIA Y3JIAIITUPWIAETTAaH
MaTepuaiap yMyMHUXTUCOCIHK (DaHJIapy BOCUTACHIA MYTaXaCCUCIAPHUHT KacOwWii
TanEprapJIMKIAPUHN TAKOMWUIAIITUPUIIHUHT alpUM YMYMUNA KOWZAJIApHU OYMINITA
XU3MaT KWJIAJIH.

MarteMaTtukanu Maxcyc (aHiap HMHTErpalusIcd acocuja TajlabalapHUHT
KacOMWil KOMIIETEHTJIUTMHU TAKOMWIAIITUPUILTA JOUP MaTepuajiap Ma3MyHU Ba
yJIapHU TaHJal TPUHIUIIAPUHU YpraHUIIra OuJ YKyB-METOJUK, JUAAKTUK, UMUK
anabuérnap TaxJIWIMIAH MabJIyM OVIAMKW, Ma3Kyp TaHJIAHTaH MaTepHhalliaplaH
VKyB >kapaéHuna ¢oimanaHuIl TabIuM TapOWSBUN WIUIAPHU Ma3MyH Ba cudar
KUXAT/IaH TAKOMWUIAIITUPHINTA, Tamabanapaa Ha3apuil OWinM, aMaauil KYHUKMa Ba
MajaKkajJapHH MIAKUIAHUIITUTa KEHT UMKOHUSAT spatud Oepau.

MarteMatukanu Maxcyc (aHiap HMHTETpalusIcd acocuja TajlabalapHUHT
KacOWil KOMIIETEHTIMTMHU TAKOMIIAIITUPUINTa JOWP TaHJIAHTAaH MaTepuaiap
KyHuJaru MyaMMOJIapHU XaJj 3TULIHU 3apyp:
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1. Marematukanu wmaxcyc ¢aHiIap HHTErpalusICcH acocuja TanadaTapHUHT
KacOWi  KOMIIETEHTJIUTMHM  TAKOMWIALITUPHUINTra  JOUp  TaHJIAHTaH
MaTepuayiapad YKATHII caMapaJopJWruHU OLIMpUIIAA Mabpy3a Ba amMalui
MallFyJIoT/apAa KaHJall aHbaHaBUW, HOAHbAHABHUI METOUIap/laH Xamza
maksuiapAaad GpoianaHuIIHI aHUKJIIAII.

2. Marematukanu Maxcyc (aHIap HHTETpaIysIcH acocuaa TajdabalapHUHT
KacOMii KOMIETEHTJIMTMHU TAKOMUJIAIITHPUIITA IOUP TaHJIAHTaH MaTepHasiap
Ma3MyHH COJJa, KHCKa, JYHJAa Ba SHI MYyXHMMH TyrajulaHraH MaTHJAa
udoaananrad OYJIUIIN JTO3UM.

3. Tannanran martepuajuiap Ma3MyHH Ba yHAArd (axkmiap XakKKOHUN OYnuiu
3apyp.

4. Tannmanran wmaTepuajlap Ma3MyHH Ba CHHOB CaBOJUIApU aHUK Xamja
TYLLYHapJIH OYIHILIN JapKOpP.

MarteMaTtukanu Maxcyc (aHjiap HMHTErpalusCd acocuja TajlabdalapHUHT
KacOWil KOMIIETEHTJIUTMHM TaKOMWJIAITUPHUILTA JIOMp MaTepUauIapHU YKUTHIL
MeTOJMKacu Oyiinda onubd OopuiiraH WiIMUNA — TATKUKOTHUHT Ha3apuil Ba MeIaroruk
TaXprOa-CHHOB HWIIUTAPUHUHT aMajuil HaTW)Xallapu, OJIMHTaH WIMHA Xyloca Ba
TaBCHsUIap KyhHuaaru tajgadiapra OYHCUHUIIM apT:

1. Tanna"ran maTepuajiap MaTeMaTHKa Ba Maxcyc ¢aniap KOHIEMIUIapUIa,
JlaBnaT TapiauM CTaHIApTIapuia, OacTypiapd Ba YKyB pexanapujaa ys3
Ma3MYHJIAPUHU TOINTaH OYJIUIIN.

2. ®an -TexHWKa —WNUIA0 YUKAPHUIIHUHT XO3UPTH 3aMOH  TapaKKUETH
Tanabaapura xaBoo OepuIlIn.

3. Tannanran mMaTepuaUIAPHUHT TAaKPOPIAHMACIIHUTH.

4. Tanabanap y4dyH HOTaHMII, KHHUH aTaMaJlapHUHT OYJIMaCIUTH.

Onkopuaa  TabKuJIaHTaH dbukpnapra acocianuo, TanabanapHu
MaTeMaTUKaHU Maxcyc (aHiap MHTErpalusCh acocuja KacOWil KOMIETEHTIMTUHU
TaKOMWUTAIITHPUIITAa OWJ] TaHJAHraH Marepuauiap OWIaH Mabpy3a Ba amalui
MalIFyJI0TiapAa TAHUIITUPHIL MaKcaara MyBOQUK.

Kyilinparn  TaHnaHraH wmaTepUajUlapHU  TEJAroruK  TaxpuOa-cMHOBJA
TEKIUPUO KYPUIIl METOJUKACUHU TABCUS dTAMU3:

1. Marematukanu Maxcyc (aHgap HWHTETPAIMAICH acocuaa TajdabalapHUHT
KacOWif KOMIETEHTIMTUHU TAKOMUJUIAIITPHINTA JOUP MaTepuaiap TaHJIaHIH.

2. Tanmanran maTepuasIapHUHT Ma3MyHUTa Kypa MyaMMoJiap KYHUIIIu.

3. Kyiwiiran MyamMMoOJIapHU —€UMIIJIa 3aMaHaBUW VKUTHUIL MEUOIIapuiaH
ol ganaHuIIN.

4. TlupoBapa HaTWXkaja, MyaMMOJApPHUHT y3 €4MMIIApU TONWIIW, KYWHIIraH
MaKCa/ira SpUILIHIIIH.
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BOILIVIAHFUY CUH® MATEMATHUKA JAPCJIIAPUJIA
VYKYBUWJIAPHUHI' KPEATHUBJINK KOBHUJIUSITIIAPUHA
PUBOXKJIAHTUPHUII
Hypanuesa K. Ham/[Y

KaMUSTUMUZHUHT MYCTaKWUTMK WHJUIapua OPTTUPTaH TapakKUET TaxKpuOacu
TaxJIWJI KWIMHUO, MWUIMA UCTUKJION FOsJlapu TaMOWMIIIapura acoclaHuo,
VOKTUMOMI Xa€THUHI MYXUM TapKHOWUN KUCMHU cH(aTHAA, TabIUM-TapOus xKapaCHU
Vy3rapau. by kapaén TabiauM coxacujard JaBjlaT CUECATUHUHT XYKYKUU - TapOUsiBUN
acocllapuHy ApaTuliad oouutanau. TabauM TapOUsTHU MIIIMI HMCTHUKJION FOsUIapu
acoCH/Ia KOKCaK Japakkara KyTapuil JaBpUMHU3HUHT  KaThUil Tayiabu Ba
KAMUSTHUHT WOKTUMOUN Tanabmumup. bornutanruy TaBIUM—OY  y3JIyKCHU3
TabIUM THU3UMUHUHT OUpMyHYa Mypakkad, axaMHsITH V3ura XocC TapKUOUiA
KUCMUAMp. 3aMOHABUHM OOIUIAaHFUY TABJIUMHHUHT V3U HUMaJaH ubOopar OYiuiu
kepak. bona 1-4 cunduapna xkanmail Ounvmra sra OYIUIIN JIO3UM.

byryarn KyHzma JKaxOHJa TabJIMUMIa KOMIIETEHTIM EHJAIIYyB AaCOCHAA
OOLITaHFUY cuH(} VKyBUMIAPUHUHI OWIMM Japa)kKaCMHU OUIMPHUIL, MeJaror
KaJIpJIapHUHT KpPEaTUB KOMIETEHTIIMTMHU PUBOXIIAHTUPHUII OPKAIA MXKOAUM TabJIuM
*KapaCHUHU 3aMOHABHM METOJMK TAabMUHOTHHU SpaTHUIN, YKyBUMIapaaru (anmapra
WYHANTUPWIITAH  KPEATUBJIMK  KOOWJIMSITIIADUHU PHUBOKIIAHTUPHII, UTYHUHTJEK
OOILITAaHFUY TABJIMMHHUHT TabJIUM CU(PATUHU TabMUHIAII >KapaHUIaru MXKTUMOUN
POJIMHU OIIMPHUII Macajajapu Joi3ap0 WyHanmunuiapgad Oupu cudaruma TaaKuk
ATUJIMOK/A.

[1.ToppeHc pukpuya, KpeaTUBIUK: MyamMMora €Ki WiMuid dapasiapHu Wirapu
cypull; apazHu TEKIIMPHUIL Ba Y3rapTUPHUILL, KApOp HATHXKAJIAPUHU IIAKILIAHTUPUIILL
acocWia MyaMMOHM aHUWKJAIl,; MyaMMO E€YUMHUHHU TOMNUIIAa OWINM Ba aMallui
XapaKkaTJIApHUHT  y3apo  Kapama-Kaplmujiurura HucOaTaH  TabCUPYAHIUKHU
udonanaiinu. Kpeatusnuk cudatiapu Kydugaruiap caHaiau:

bomka xap kanmait cudar (dhasmwnar) xkabu KpeaTHBIMK XaM OupJaHuTa
makutlanmaiiin.  KpeaTuBiauk MyailssH OocKuujiapia W34Wil IIAKIJIAaHTUPUO Ba
PUBOXKIIAHTUPUIANO Oopmnanu. Xyl maxc (paoausTuia KpeaTuBIIUK XyCYCUATIAPH
Ka4yoHJIaH HaMOEH OYaan?
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Opatna KpeaTHBINK YKyBUYMIAPHUHT (DaonusaTHAAa T€3-Te3 Ky3ra TalllIaHCafa,
Oupok, Oy xojaT VKYBUMWJIAPHMHI KEITyCHUJa IXKOIUN IOTYKJIapHU KYyjra
KUPUTUIIUIApUHU KadonaTtiamaiu. dakaTtruHa yjiap TOMOHHUJIAH y €Ku Oy MKOIUN
KYHUKMa, MaJlaKaJIapHU Y3IalITUPUIILUIAPHU 3apyp JETaH SXTUMOJIHU Udoaanaiau.

YKyBuUMIapaa KpeaTHBJINKHH PUBOKIAHTHPHINIA KyWHIATH IapTaapra
IBTHOOP KapaTHI 3apyp:

1) ymap TOMOHMIAH Ky caBoJUIap OCPWIHMINIMHUA parOaTiIaHTHpPUIN Ba Oy
OJIaTHU KYJU1a0-KyBBaTJIAILL;

2)  VYKyBUMJIADHUHT  MYCTAaKWUIMTUHU  parOaTjaHTUpHUII Ba  ylapja
KABOOTAPJIMKHU Ky4al TUPHILL;

3) VKyBumjap TOMOHHUJAH MYCTaKuid (DAOTUATHU TAIIKWAI STWIMIIKA YYyH
MMKOHUST SAPATHUILL

4) YKyBUMIApHUHT KU3UKHILLJIAPUra YbTHOOP KapaTHILL

5)VKYBUMJIADHUHT ~ KPEaTUBIMK KOOWIMSATIAPUHU OIIMpUIIA CUH(pAaH
TalIKapy MalIFyJIoTiaapaaH (o aIaHHMILL

Kyiiugaru oMuap maxcaa KpeaTHBJIMKHH  PHUBOKJIAHTHPHINTA
TYCKHUHJIMK KWIAAH:

1) ¥3uHU TaBaKKaIIaH OJU0 KOYHIII;

2) uxpnain Ba XaTTH-Xapakatiap/a KyToJUTMKKa Wyl KyHumr;

3) maxc (aHTa3usACK Ba TACABBYPUHUHT FOKOPH 0ax0JIaHMACIIUTH;

4) 6oukanapra Tode Oyui;

5) xap KaHjai xonaraa xaM (pakat ITyKHH YHTall.

Jemak, Oomwanfud  cUH(  MaTemMaTUKa  Japciapuia  KpeaTUBIUK
KOOWIHATIAPMHHMHT IAK/UTAHTHPHIIAA alOXUIa axaMUAT Kach STad. YKyBUMIapaa
KPEaTHUBIIMKHU PUBOKIIAHTUPHUINTA HYHAITUPWITaH HHTEp(aoa VKUTHIN >KapaéHu
V3UHUHT MyailiH Ma3MyHH, BOCHUTAJIapy, MEJAaroruK IIapT- [IapoUTIapH,
XyCyCcusITIapu Ba ycCyJulapura sra IIyHUHI Y4yH OyHAa 3aMOHaBHi axOopoT-

KOMYHUKALMsl ~ TEXHOJIOTHsUIapW,  HMHTep(aona  TabauM  MeToJjlapu  Ba
TEXHOJIOTHSUIApUIaH KEHT (oiIaaHuII KEHT KYJIaM/1a axaMusT KacO 3Taau.
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MATEMATHUKAHU YKUTHIIJIA 3AMOHABHWH ITEJATOT'K
TEXHOJIOT'USJIAP
Cauoanuesa ©@. Myxameoosa I'. T/[I1Y .

Xo3upru KyHJa TabIuM d>kapa€Huja KaTTa y3rapumuiap OYJIMOKIAa, SbHH
VKUTUIIHUHT SHTY 3aMOHABUN yCyJuiapu, UHTepdaon MeTojiapu VKyB >KapaéHura
KHpUO KEeIMOKIA. 3aMOHABUM TMEJAaroruk TEXHOJOTHUSUIAPHU KYJUIall — J1aBp
Tanaduaup.

[Tenaroruk TeXHONOTUA TEPMUHUHU UIUIATUIAA OUp HEeua TaTKUHIap MaBxKYy/I.

[legaroruk TeXHOJIOTHSA VKUTYBUM MaxopaTura OOFIMK OyiMaran xoJijga
negaroruk  MmyBaddakusTHH — KadonaTiail  onmaguraH,  YKyBYM — IIaXCHHH
makuTaHTHpuI sxapaéHuauHr jgonnxacuaup (U.I1.becnanbko).

[lemaroruk TEXHOJOTUSIHUHT MOXMSTH JHIAKTHK Makcaja, Tajgad JSTUira
V3NIalITUPHII Tapa)kacura pUILUIIIAH noopat 0Yaub, yHU TaTOUK ATUIIHU XHcOoOra
OJITaH XOJIJIa TahJIUM >KapaCHUHU WITapUJIaH JIOMUXANallITUPUINIAa HAMOEH OViaau
(Y.Humonanues).

[lemaroruk TEXHONOTMA — TEXHHUKA PECYpCIapH, OJaMIap Ba YJAPHUHT y3apo
TabCUPUHU XHCOOra OJraH XoJJa TabluM IMAKIJIAPUHU ONTUMAILIAIITHPHUIIT
Ba3u(pacUHU KYIOBUM VKUTUII Ba OWIMMIApPHU  V3MAITUPUIIHUHT  XaMMa
apaCHJIapHU SPATHILL, KYJUIalll Ba aHUKJIAITHUHT TH3UMIIM MeToiu (FOHecko).

neparornk TexHonorunanap

Tab/IUM ONyBYMra KynAnaHunaguraH TalKUAUK
éHaawys 6yinya meTtoanap 6yiunya WwakKnra Kvpa

WAL GAONUATUHM DOLIKAPULL
6yinya negaroruk
TEXHOIOIUANAPHUHT TYPAPU

Knaccuk PUBOXKNAH-
== aBTOPUTApP e
Mabpy3a TMpYBYM

aHbaHaBui

KMUMK
rypyxsiap =t OWAAKTUK =l MyaMMonu = WHTepdaon
TU3YMU

KomnbtoTep
s |__|uHcoHnapsap . |
paamuaa = B MHHOBALMOH
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YKUTULL

PENeTUTOP/INK
TU3INMU

] XaMKOPAUK =t TYLUYHTMPULL =1 Moay/ M

OapCAvK
6yinua = nesarornk =
YKUTALL

OWNOAKTUK || Aactypnaw-
YAMHAU raH

|_| macogasuit
YRUTULW

Machnaxat S— Lwaxcra e ax60p0T/m

MYCTaKu1N
e [1OFMATUK =4 aonnvKKa
acocsaHraH

[Temaroruk texHosorust Oy — sIKKa TapTUOMAry MeAaroruk xapa¢H Oymmo, y

TEXHWMK BOCUTaNap

| .
éppammnaa yrUTUi

TagabaHUHT SXTHEKUIAH KeMnd YWKKaH Xojja Oup Makcajara WyHaITHpUIITaH



118 Section. Problems of the teaching methods and history of mathematics

OJITUHAAH JIOMMXAJMAINTUPWITAH Ba KadojaTiiaHTaH HaTWXa OepuIlra KapaTuiraH
VKYB KapaéHUIUP.
X03Upru MaBxKy1 OYJIraH rneJaroruk TEXHOJOTUsIIApHU OMp KaHYa Oenruiapura

Kapal TypJiail MyMKHH.
AJTABUETJIAP
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OOPMUPOBAHUE MBIINJIEHUSA TP OBYUEHUU MATEMATUKE
CTYJIEHTOB BY30B.
Tamxuodaes b. TT'TV.

[Tox mMaremMaTH4eCKUM PA3BUTHEM IMOHMMAIOTCS KaYECTBEHHbBIE U3MEHEHHS B
IIO3HABATEJIBHON JAESTEIBHOCTH 00y4aeMoro, KOTOpbIE MPOUCXOAAT B pe3yibTaTe
(GopMHpOBaHUS OCHOBHBIX MAaTEMaTUYECKHX IMPEACTABICHUN U CBSI3aHHBIX C HUMHU
JIOTUYECKHUX olepauuid. MaTeMaTH4ecKoe pa3BUTUE-3HAUYMMBIA KOMIIOHEHT B
(bopMHpoBaHUSIM 00111€00pa30BaTEIBHOTO MBILUICHUS CTYI€HTOB. V3yuas By30BCKU
KypC MaTeMaTHKH, CTYJAEHTbI HCIIBITHIBAIOT PA3HOTO poxaa 3arpyAaHeHus. OnHON u3
OCHOBHBIX MPUYMH SBIJISIETCS MOTEPS] UHTEPECA K JTAHHOMY MPEAMETY. AKTYyaJIbHOCTh
TEMBI UCCJIEIOBHUS COCTOMT B TOM, YTO OCHOBHOM 3a/iauel mejarora siBjasieTcs MOUcCK
YW BHEIpEeHHEe Takux (GopM U MeToN0B pabOThl, KOTOpblE OYyAYyT MOAAEPKUBATH
MO3HABATENIbHBII HMHTEpPEC CTYJEHTOB K MaTeMaTHKe, CIIOCOOCTBOBATh Pa3BUTHUIO
VMHUIMATUBBl U JKEJaHME aKTHBHO Y4acTBOBAaTbh B 00pa3oBaTENIbHOM JESTEIBbHOCTH.
Kak roTtoBom BHzE, a MOCTUTAETCS MYTEM CAMOCTOSATEJIBHOIO aHalIW3a, CPAaBHEHMS,
BBISIBJICHHE CYIIECTBEHHBIX MPU3HAKOB. TakuM oOpa3oMm, MaTeMaTHKa BXOAMT B
KU3Hb CTYJICHUYECKOW MOJIOAEXKH KAK «OTKPBITUE» 3aKOHOMEpPHBIX CBSI3ed H
OTHOUIEHUH OKpPYXAaloLIEro MHpa, a MpenojaBareib-NeAaror OpraHu3yer u
HaIpaBJsieT MOUCKOBbIE AeicTBus. [lo MHEHHI0 aBTOpa 3TOT CTAaThbM, HAUYMHAS C
CaMbIX NEPBBIX 3aHATUN MPENOAABATENb OJDKEH NPEIJIOKUTh CTYJIEHTaM 3aJaHus,
JOIYCKAIOIIME pa3IMYHble BapUaHThl pelleHHd. Eciim BapuaHT HEBEPEH, OH
oOcyxaaeTcst U ucnpanisieTcsi. Takol MOJIX0J] pacKpPENoLaeT CTyIeHTOB, CHUTAET Y
HUX CTpax Mepel OIMOKOM, 00si3HbP HEBEepHOro oTBeTa. [IpuMmeHsst Ha 3aHATHIX
JIOTUYECKUI MaTepHall, MpernoAaBaTellb YUUT CTYJEHTOB aJITOPUTMaM, KOAUPOBAHUIO
M JEeKOJUPOBAHHIO HH(OpManMU, pemarb 3aJadyd  KOMOMHATOPHOTO U
BEPOSITHOCTHOIO TJIaHa, YTO TIO3BOJISIET MOAEIIMPOBATh BaXKHbIE MPUKIAIHbIE 3aa4n
HE TOJILKO METOJaMU MaTeMaTUKU, HO U UHPOPMATUKH.
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[IpenogaBaTens BhICTymNasi Kak MapTHEP B mpolecce 0OydeHHs CTYACHTOB B
OCHOBY CBOHMX 3aHATHM 3aKJIaJbIBACT MPU OCHOBHBIX MPUHIMUIA-UHTEPEC, IO3HAHUE,
TBOpuecTBO. Kak mokaspiBaeT ombIT, Hanbosee 3(G(EKTUBHO C TOUKH 3PECHUS
KOHEYHBIX pE3yJIbTaTOB OPOXOAT TE yueOHbIE 3aHATUU Ha
KOTOPBIXIIPENO1aBATEIbIIO0YKIAETCTYACHTOB K MBIIUICHUI0O M TBOPYECTBY 4epe3
KOHCTPYMpPOBaHUE NMPOOJEMHBIX CUTyallMi U BO BPEMsI TaKOrO IMOJAXO0JA CTYIECHTHI
CTpEMSTCS K MPUIyMBIBAHUIO CBOMX 3a/1a4, MOMCKY HOBBIX PEIICHUIA.

CrnenyeT OTMETUTb, UYTO MEPEXOIHBIM MEPHUOA OT IIKOJIBHOTO 00pa3oBaHUS K
BY30BCKOMY CYHMTAeTCid HamOOJee CIOXKHBIM U YSI3BUMBIM. DTO OOCTOATEIHCTBO
HAKJIaJbIBAl0 OIPEJCICHHYI0  OTBETCTBEHHOCTh Ha IMPENOAABATENe Kak Ha
KOOpJMHATOPOB  Ipolecca (OPMUPOBAaHUS IO3HABATEIBHOTO  MBIIUICHUS Y
CTYIAEHTOB Ipu 0OydyeHHUH MX MaTemaTtuke. M mosToMy He Ciyd4ailHO B HacTOsILEe
BpeMsi HEOOXOJUMOCTb COXpPAHEHHUS IEJIOCTHOCTH 0Opa3oBaTeNIbHOM  Cpeibl
OTHOCHTCSI K YHCIy BaKHEHIIMX TMPUOPUTETOB pPAa3BUTUS 00pa3oBaHUA B
V30ekuctane. B 3TOM cMbiciie O JOCTHKEHHUS OXHUAAEMBIX pE3yJlbTaTOB B
(OpMHUPOBAHUM TBOPYECKOTO MBILUIEHUS CIEAYyeT COOJII0JaTh MOCIEI0BATEIbHBIN
nepexos, OT OJHOM CTYyNeHM MATeMaTHYeCKoro oOpa3oBaHUs K JIpYroi,
BBIPAXKAIOUIUIICS B COXpPAaHEHUWU U TIOCTENIEHHOM H3MEHEHHUU COAepKaHUs, (Hopm,
METOJIOB, TEXHOJIOTUI 00YUYEHHS U BOCITUTAHMUSL.

ABTOpY J@aHHOM CTaTbU yJaJOCh OIPEAEIUTh B TEXHOJOIMYECKOH JIOTHKE
B3aMMOCBS3b COJIEP)KaHuUs, CPEJICTB, METOJIOB U MPUEMOB (DOPMHUPOBAHUS MBILUICHHUS
CTYZICHTOB MIPH 00YYCHHH UX MaTeMaTHKe.

[IpakTryeckass 3HAYMMOCTh MCCIEJOBAaHUS COCTOUT B pa3pabOTKE HOBBIX
TUTIOB MaTEeMaTHYECKUX 3aJad W CHUCTEMBbl KOHTPOJS 3HAHWM CTYJICHTOB, a
MOJIyYE€HHBIE PE3yJbTaThl MCCIEAOBAHUS MOTYT OBITh YYTEHBl NpU pa3pabOTKe
METOJAMYECKMX U YYEOHBIX MOCOOMH, Y4eOHBIX MpPOrpaMM IO TEJAroruke u
MaTeMaTHKE MPEenoiaBaTeIsiMU By30B.
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~MATEMATHUKA” ®PAHUHA KOMIIETEHIIUABUN EHJIAIITYB
ACOCHJA YKUTHUIIJIA AMAJANA MASMYHJIATA MACAJIAJIAPJIAH
OO JTAJIAHUIIT UMKOHUATJIAPA
Tatinakora I'. (I'ymucron 1Y), bapakaes M. (TAITY), XKysonos K.
(TKXMMN).

Ymymuii ypra TabauM MakTabimapuaa YKUTWIAAWraH Xap Oup (aHHUHT
aXaMHUATH YHUHT TEXHUKA TapakKKUETHAa, UIUIad YMKApPHUIN COXAacHaa Ba KYHIAIHK
xa€Tna TyTrran ypHu Ownan OenrunaHagu. by Oopana maremMaTuka TabiuM OJUTa
10KopH Basupanap kyiunaau. YyHku, nuuiad YUKApUITHUHT UCTAITaH OUp COXAaCHHU
€ku Xap OMp IIAXCHUHT KyHAQJIMK XAa€THMHH OJMO KapaMaHI, YyHJla MaTeMaTHK
Taléprapiaukcu3 Ky3jaaHTraH Makcajara 3puiub Oyimaiinu, aitHukca, OyryHryd KyHa.
UyHKH, VKyBUMJIapAa WIMHN JyHEKApAllHW IIAKJUIAHTUPUIIAA, YJIAPHUHT
MaHTUKUMA TapaKKypu Ba UHTEIUICKTYaJl KOOWJIUSITIIADUHYI PUBOKIIAHTUPHUILIJIA, IAXC
cudartuga y3-Y3MHU aHIJIALNl CATIOXUSATHHY IMIAKJUIAHTHUPUII Ba YCTUPHUII, MUJUIUI Ba
YMYMHUHCOHHMI KaJApUATIAPHU TApKUO TONTHPHUILIA Xam/ia OolKa (paHIapHu eTapiu
JIapakaja y3JalTUpUIIapuaa 3apyp Oynaguran OwinM, Majgaka Ba KyHUKMaJlapHU
srajUlaluiapuaa eTapiu Japakaja MaTeMaThka Taléprapiiukka sra OYJIUIIN acoCHM
poJib VitHalu. byryHru kyHja mateMatuka GaHuHU YKUTUIITHUHT aCOCHM MakKcajau
KYWHJIArWJIapHU Y3 WUNATA onamn’:

VKyeuunapoa xaémuti macassypiapu OunaH amanuti (QaoausmiapuHu OH2au
V3nawmupunumuea xamoa xaémea mamoux 9ma ONUMULUUSA IPULUULL

VKysuunapoa — uzyunl - MaHmukui - QUKpIAWHU  WAaKIaHmupub — 6opuud
Hamuodicacuoa YIapHuHe akil 3aKoeamu pugoxcueda, mabuam 6a Hcamuamoazu
MYAMMONIAPHU XAl SMUWHUHE KYIAl UIIAPUHU MONUO OTUMMUIUSA KYMAKIAUULL,

UHCOHUAM  KAMOJOMY, XAEMUHUHZ PUBOJICU, MEXHUKA 64 MeXHOI02Us
pusodcianud oopuwiu acocuoa QaniapHuHe YKumuauuiea Oynean manabiapuHu
xucobea onean x010a Makmab MamemMamuxa KypCuHu YIapHuHe 3aMOHABUL PUBOINCU
OUNaH YURYHAAUIMUPUUL,

Mamemamuxa pueodrcuea KOMYCUU OIUMAAPUMUSHUHE KYUleaH XUccanapuoaH
VKY8UUNapHu Xabapoop KUl 6a yiapoa 6amaHnapeapiux, MUwIUull 8ypypHu mapkuo
MONMUPUUL  XaAMOA  PUBONCIAHMUPUWL, — JHCAMUAM  XAEMmuoa MamemamuKanune
AXamMusmuHy XUc Kuieam Xon0a YMYMUHCOHUU MAOAHUSMHUHE MAPKUOULl KUcmu
cugamuoa mamemamura mypucuoacu macag8ypiapHu WarKIaHMUpunL,

VKY8UUIapoa KyHUKMAIapHU WakIIaHMupul,

'"KENGURU?” xalgaro matematika tanlov-o0’yin, KANGARQO, 2018.
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Mycmakun ¢gaoausm 0opumul KYHUKMAIAPUHU — PUBOICIAHMULL OPKATU YKYE
HCAPACHUHU OEMOKPAMUATAUIMUPULY 84 2YMAHUMAPAAUMUPUILISA IPULIUUL,

AMMO, MaMJIaKaTHMH3 YMyMHH YypTa TabiIuM THU3UMHHWHT TaxJIHJIA [TyHH
KypcaTaauku, OyryHrM KyH MakTaOlapuMu3ia amajira OIIUpUIaETraH TablIuM
*apa€HM Ba YHUHI Ma3MyHHM 3aMOH Taja0iapura erapid aapaxana xKaBoO
Oepmaiiau, SHHU:

Maxkmabaapumus oumupysuuiapuHune mauépeapauey oy2yneu KyH maniadiapuea
MOC KeIMauou, AvHu Yiap 3aMOHAGUL HCAMUAM IXMUENCIAPUOAH KeaUO YUKAOUSAH
KOMNemeHyusnapu2a emapiu 0apaxicaod 32a dMaciap,

YMYMuU ypma mMakmad musumuoa mavium MA3MYHU 64 YHU amaned owupuil
HcapaéHu KoMnemeHyuasull  €éH0owy8  acocuda — amainea — owupuued
UYHAIMUPUIMALAH,

akcapuam YKyeuuiap mMaxmaooa 32aniazan OuiuM, mMaiaka 8a KYHUKMAlapuHu
Kaepoa uuiamuiiy OUIUUManou,

oapcauknap 6a yHoacu YKV MONUUPUKIAPUHUHE MASMYHUKOMNemeHyuseull
EHOOUWY8 acocuda yKumuuiea UyHaItmupuimMazaH 6a X.x.

KOxopuna cana® ytunran kamMuwiuiaapHu Oaprapad STUIIHUHT SHT MYKOOWI
uymu Oy — maremaruka (aHMHM KOMIETEHIUSABHI EHOIIYB acocujia amalra
OILIMPUIITa dpUIIUII XucoOnaHaau. byHa andaTrra HOCTaHAAPT Macajanap MyXUM

VpuH Tyranu. UyHKH, HOCTaHAAPT MacajlajJjapHd Xap OUpHM yHU €YHIIIa TypJihya
EHaITyBHU Tajlald KUJIaIu.
bynpaii Ma3myHaarm aMalivii MacaJalapHU E€YUIIl OpPKAJIM MaTeMaThKa
JapCIapHU TaIKUJI 3TUII — KOMETEHUMSBUN EHIOIIYB aCOCHIA JAapCiiapHU TallKHII
ATUIIIA MyXuUM YpuH TyTaau. [lupoBapauma 3amMoHaBH TablMM Makcaajgapura
camapaliv SPUIIAILI UMKOHUSTIIAPU OIIAJIH.
AJJABUETJIAP

1. Cenesko I'.K. KomnerentHoctn u ux knaccuduxanus // Hapogaoe odpazoBanue. - 2004. -
Ne 4. - C. 138-145.

2. bapaxaeB M. Ba 6. 3aMOoHaBUilaIIyB MIAPOUTHIA MaTEMAaTUKa (PaHUHU YKUTHII
TeXHoJorusu1apu (YKUTyBUMIap yuyH Kyminanma). — T.: 2017, 130 Ger

BYJFYCH MATEMATHUKA YKUTYBUWIAPUHN KACBUN
DAOJIUATIA TAUEPJAIIIJIA MYCTAKWJ TABJIMMHU YPHU
Vpunose X. (©ap/1V), Bapaxaes M. (THITY).

byryHru  3aMOHaBUMIIAIYB MIAPOMTHAA WXKOIKOP, VY3JIYKCH3pABHUIAA Y3
KacOuii OmnumIitapHu ommpuO OOpYBUH, Y3U-Y3MHU JOMMUNM HA30paT KUJia OJIauraH
WHCOHJIapra Oynran Ttamad Ba  HXTHUEXHM opTHO OopMokma. Heraku, xap Oup
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MyTaxaccuc KacOWi MaJlakaCHHU IOKOPH Japakaja ynuiad Typulll Y9yH y Y3 KacOwuii
coxacuja 103 OepaéTran SHrUJIMKIApHU Y3 BaKTHIa oraiiad OOpuly, SbHU y3ITyKCU3
TabJIUM >KapaCHUAa UIITUPOK STUIIM Tanad »Twianu. UyHku, noumuil paBuiiga V3
KacOuii OmIMMIIapUHUA OIUpUO Oopuin ¢akaTruHa camapaid KacOui (aoausar
IODUTUIIM YYYHTMHA  XU3MaT KWIUMO KOJIMAaclaH, ymamJiakaria HWKTUCOIUET,
MabHaBUI Ba MaJaHU >XTUEKIAPHUHTYCUITNO OopadTraHinuru OWjaH XaM Y3BHI
OOFIMKAMD.

OnuitTabiuM THU3MMHJA MaJlaKaJld Kajpiiap Tai€piaml camMapaJopiuKHU
TabMUHJAII OMPUHYM HaBOaTAa TabJIUM KapaCHUAA CcaMapaMyKWIl Ba
YpPraHUIIMYXUTUHUAPATUIIOWIAHOOF MK~ OYnub, y VY3 wWudra Xap TabliuM
HYyHaNMIIMIa yHra OWJ SHIM caMapaid METOMJIApHU KUPUTHUII OpKaIu TabJIUM
cudaTUHU OIIUPHUII XaMJla dTaJUTaHTaH OMJIMMIIAPHU TAKOMILIAIITUPUIL YUYYH SHTU
UMKOHUSTIAp sipaTumiiad uooparaup. byHra spummimga tanabamapaa MyCTaKu
TABJIMM OJIMII KYHHKMa Ba MajakaJlapuHU INAKUIAaHTUPHUII Ba YHU SHaJAA
PUBOXIIAHTUPUII MYXUM YPHUH TyTaJau. 3aMOHABUM MIapouTAa Tanadagap MyCTaKuI
TaBJIMMUHU TAIIKWII 3THIN Xap OUp oM TabhJIUM Myaccacacu 3UMMacura KyWuaaru
Bazu(aIapHU FOKIANHIN:

1) Tanabanap mavium haorusmunu H#cadarauimupuii.

2) Xap mavaum UyHanuwy Oumupysuunapoa y3-y3uHu pusodCianmupuod
Oopuwl ManaKkaiapuHy WAKIGHMUPpUWL, SbHU Y3IYKCU3 pasuuioa )3 kacou oyuuya
OUTUMNAPUHU OUUPUO OOPULU MATIAKATIAPUHU WAKTIIAHMUDUUL. .

MabiayMkH, xap OHMp axc y4yH ¥3 OMJIMMIIApUHU Y3IyKCU3 PaBUIIAA OLIMPUO
OOpUIIHUHT acocuil Hyapuiad Oupu — Oy Y3-Y3MHH PUBOKJIAHTHPHUILIUP.

V30K HMIUTMK WIMHAA U3TaHUILIAP Ba TEJAroruK Taxpuba 1myHu KypcaTaaukH,
maxc Y4yH 3 OMJIUMIIApUHM Y3JIYKCHU3 paBUIAA omupubd Oopuiuaa ol YKyB
IOpTJapu/ia amaira omupuiIaéTrad TabJIUM aMalluéTH XaM MyXHUM YPHUH TyTap dKaH.
AWMHUKCa, OJIMi TabJMM Myaccacajapuja YKyB pexanapuia XaMm y3 aKCUHHU TONTaH
“MycTaKkujl TabJUM HHA TYFpU TAlIKWJI OTHII XaM KaTTa pos yiuHauau. bynnma
Tanabangap MyCTaKWI TAbJIUMHA Ma3MyHHU YIapHUHT WXKOJIWN KOOWIUATIAPH, VKO
Tamad0yciapu Ba MyCTakwil (UKpJall KOOWJIMSTIAPUHU  PUBOKIIAHTUPHUIIITA
KapaTuirad OyIuIy Tanad dTUIaIH.

Onuit TabouM Myccacaiapuja MYCTaKWI TAabIUMHU caMapaid Ba cUdaTIH
Oy xamaa OYIFycM MyTaxacCUC TOMOHMJAH Kenrycujaa Y3 OuwiMMIIapuHU
Y3IyKCU3 paBHILa OLIKMPUO OopuUIlMra 3pUIIMII YUyH OMpHHYM HaBOaTaa xap Oup
Vpranunaétran YKyB (aHu Ma3MyHMHHM KaTbUil TapTHOra cosuin Ba mpodeccop-
VKUTYBUM MacChbyJIHMSATHU olupuin tanabd stunaau. by, xap 6up 6ynrycu myraxaccuc
KeJrycu kacouil QaoymsTra amanuii Ba Hazapuil >KUXATIaH eTapiu Taéprapiaukka
sra OYIUIIMHY TabMUHIIAINI OulaH Oup Kartopa, yaapaa:
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MYCmMaKuniea maHkuouti ukpaaul KOOUIUAMIAPUHU PUBONCIAHUWIULA,

Mypau AHeu Xaémui easuamiapea myspu EHOowa Onuul KOOUIUAMUHU
WAKTIIAHUWU 80 PUBOICTIAHULUULA,

103a2a Kea2an MyamMMmOaapHu MyCmaKuil ce3a oUWl 8a YHU XAl KUIUl ) ilaputu
mona oauuL,

Xap Kawoau easuamoa  103aza Keueaw MyaMMAONApHU Xal Smuwd Oyuuda
MYCMaKui pasuwioa y3 Kapawiapuuu ugooanai onuus KoOUTUAMUHY WUAKLIAHUUU

84 pUBOIICIAHULUSA OIUO KeNaAOU.
AJTIABUETJIAP

1. bapakaes M. Ba 6. MycTakui TabJIMMHU TallKWJI JTHII METOIUKAacH (ycIyOuit
kymnaama). — T.: “Uctuxnon Hypu”, 2017, 128 Get

MATEMATHUKA KYPCUJA ACALIUT'A TOUP T'EOMETPHUK
MACAJIAJIAP BA YJIAPHU EYHNIT YCYJUIAPA
XonamyponoB M, Xycanoa @. Ham/1V.

Mabnymku, MaTeMaTUKAaHUHT OOIIKa OYIuMIIapu Kabu reoMeTpus Oynumuaa
OJIMHTaH Ha3apuil Ba aMaJuii OMJIMMIIApHU MYCTaxKamilalll Ba Majlaka XOCHJ KUJIMII
yUyH YHU amaiijia KyJman Ounum 3apypuid maptaup. IyHUHT yuyH reoOMeTpUsiHUHT
Xxap Oup OYIMMHU MaB3yCHJIaH CYHT YHM Macajiajliap e4uill OWIaH MycTaxKamulail Ba
MaJjaka, KYHUKMa XOCHJI KUJIHII Kepak.

['eomeTpusima Macananap amMainuid Mamkjigap OwiaH Xal KWIMHAJAUTaH
Macajanap, Xxuco0iaira Joup Macajanap, ucOoTialra Joup mMacajiajap Ba sicalra
Ioup Macajajmapra OynuHanu. AManuid  Mamkigap OuiaH Xaidl KWUJIMHAJIuTraH
Macajiajlap acocaH YHW3FU4Y Ba TPaHCHOPTHp KaOu Yymyamn acOoOnapu OuiaH Xai
KWIMHAIUTaH Macananapaup. byHaail Mmacananap acocan 6onutanrud cuHd Ba 5-9-
cuH(bnapaa 6epunaau.

Xucobmaira Joup Macajiajap TEeOMETpusi KypCMHU Xap Oup Oynumuna
MaBxya OYymuO, OyHaail macaianap Te€OMETpUsAIAH OJraH Ha3apuil OunaumIiapra,
Vprauunrad ¢opmysa Ba Xoccaiapra acociiaHud reoMeTpuk (purypasapHUHT OMpPOH
KATTAJIMKJIADUHU OEpUIIraH AJIEMEHTJIApU KATTAUKIApUIra acocaH TONUIIra IOUp
Macajiaiapaup. byHmaW wMacamanap amainde€Tna Kyn yYpauaurad, TeOMETPUK
¢durypanapra Taanykiau OyiraH, y (QUTypaHUHT OUpPOp SJIEMEHTHHU TOMUIITa EKU
VHUHT 103aCHHU, XKMUHU TOIHIITA OUP Macaia kupaau. MkkuHurcu ncbotaira
JIOUp Macajaiap.

bynnait wmacanamapra ypraHuirad reoMeTpuk (urypanap, yJIapHUHT
Xxoccanapy, ajgoMariapu €KW ylap opacuJard MyHocadaTiiapura Kypa Haszapui
KUXAT/IaH acoclallra JIoup mMacajiaiap KUpaJu.
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Texucnukiapaa scamra OWjJ MacajalapHU ILUPKYJ Ba 4YU3FW4Y €paamuia
€UMINJIa TEOMETPUK TYIIyHYa, XOCCa Ba XyCycHsTJapra TasHUO HII KYpyBUd
TYFpUWIAIl, T€OMETPUK YPHUHIIAP, CUMMETPHUS, Mapajuiesl KYUYUPUI, VXIIAIUIMK EKU
rOMOTETHS, MHBEpCUs XaMJia ajreOpauk TyllyHYa, XOcca Ba XycycusATiapra TasHuO
Ul KYpyBuUM aireOpauk MmeTojjapjaaH ¢oinananunaau. bynpalt macananapHu
€UMILJA YPraHWIraH TFeOMETPHK Ha3apusUIapHU KEeTMa-KeT KyJiad scamra JOup
r€OMETPUK Macajlajap Xajl KwiuHaau. flcamra AoUp TEOMETPUK MacallajlapHH
«KOHCTPYKTHUB  Macajaiap» JAchuiaagd Ba TEOMETPUSHUHT Oy  KUCMUHHU
ypranuiaaurad OYJIMMUHU «KOHCTPYKTHB TeoMeTpusi» ne0 atanaau. KoHCTpykTuB
T€OMETPUSHUHT aCOCUM sicalll KypoJid YW3FU4Y Ba UUpKynaup. by Kyposutaphu
UIUIATUILA AacoCaH KyWHJard, YJIApHUHT HMMKOHHUSATIAPUHH HIBTHOOpPra ojud
TY3WJITaH aKCHOMaJIapy MaBxKy/I.

Acamra goup MacalamapHu eyunga Oy akcMoManap YeKJIM  MapTa
KYJUTaHWIau. | '€OMETpUSHUHT (pUTypallapHU sicalira I0up KUCMHU aH4a Mypakkal Ba
KEeHT coxa 0ynub, Oy ycTuaa det 31 reometpiapujaad Uranus reometpu MackepoHu
1797 wunna, vemuc onumu ko0 Ilreitnep 1833 #mnma, Annep 1890 iumnapna
V3MapuHUHT axOopoTiapuaa Xap Oup scail KypOJWHUHT aXaMHsSITH XaKujaa
MyKaMMall (GUKp IOpUTHO, yJIapHU Xap OMpH Ba yJlapHU YpHUHU OOCyBUM OOIIKa
acOoo0napHu Tabpudaraniap Ba Tabakanapra axparraniap. OpaHily3 MareMaTUTd
Anamap s5ieMeHTap reoMeTpus Kypcuaa myHaan ne6 €3anu:

«'eomeTpuK sicanuiap JAe€raH Cy3/aH YU3FfU4Y Ba LUPKYa €EpaamMu OuiaH
Oa)xapuiaJurad scallapHU TYITYHUJIAIN.

By osmMiuap reomerpuk scaml Kyposjulapu capura MKKM TOMOHJIM YHU3FHY,
TVFpu KM YTKUp Oypuak, TYHUS Kabu acOOOJIapHUHT MOXHUATH YCTHAA XaM (UKD
IopuTaguiIap.

Vpra Ocuénuk onmumnapaan Ymap Xaiiém (1048-1030), Hacpummn Tycuit
(1201-1274), barmon maremaruru A0yn Xacan Coout noH Kappa (836-901), AOy-
Bado Myxammen an-by3nakonu (940-988), Cumxusu (951 -1024), an Kyxu (X acp),
Myxamman ubOH an-XycaitH (XII acp) yM3MauMIUMKHMHT TaKOMWIJIAIITHUPUIIN Ba
YU3MAUMIMK acOo0napu Xakujaa, scalra JOUp TAapUXUd MacalalapHUHT €UYUMHU
XaKuJa pucojanap sipaTraniap.

Scamra owa TeOMETPUK MacajlaJlapHU €YHIN KapaCHW Kailicu MeToj| OuiiaH
amasra ONMPUIUIINIAH KaThU Ha3ap, y Oup KaHua Oockuwiapaa Oakapuiaad Ba
yJlap TEKHUCIWKIa sicalira OWJ] MacajlajlapHU eduil OocKuuIapu 1e0 HOpUTHIIAIN.
bynap Taxnun, scam, ucOOT Ba TEKIWIMPHII OOCKUWiIapu Oynub, xap Oup OOCKUY
Macaja JYMII >KapaéHuUJa MabiyM OWUp MakcaJHU amMalira OLUMPHUIIHM Ha3zapaa
TyTaju.
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XyJioca ypHUJA LIYHU TabKUJJIAII KEPAKKH, MaTEMaTUKa KypCcua sicallra J0up
Macajajgapra axamusT Oepuil VKyBUM Ba Tajabamapia aMaini KyHHWKMa Ba
TaCaBBYPJIAPHU PUBOKIIAHTUPHUIIIJIA MYXUM axaMUSIT KacO 3Taau

AJTABUETJIAP

1. X.Cummukos. Ypra Ocuéna reomerpus. T. 1990.
2. P.Otaxonos. ['eomerpuk sicam meroqmapu. T. 1980.

BOIILIAHFY MATEMATHUKA KYPCUHU YKUTHUII )KAPAEHUJA
AXBOPOT-KOMMYHUKAIUA BOCUTAJIAPA BA YJIAPT' A
KYUWIAJIUT AH TEJATOI'MK-IICUXOJIOT UK TAJABJIAP

XommmoBa @. ABXTXMOKTH.

Tabaum TU3MMUHUHT Oapua OocKuwiIapu opacuaa 0oylaHu axOopoT KaMUITH
capu Tabumii KUpuO OOPUIIMHM TAbMUHJIOBUM aJanTuB axOoOpoTiIM Ba
KOMMYHUKAaTUB 0a3a siparagurad OOIUIAHFUY TabiIUM OUpiamMud XuCOOJaHAIM.
bouutanfuy Tabnumaa YKyBuura Tod0opa opTud O00paérran axoopoT-KOMMYHUKALIHS
MYXUTHJA MYJI TONA OJMII Ba YHTa KyWWIraH YKyB MyaMMOJIADWHHM MAKCaJJu €4a
OJIUII UMKOHUHU O€pyBYM YHUBEpcall YKyB XapakaTh Ba axOopoT OuiaH MIUIAIIHU
camapaiu ycyiuiapunu ypratuil 3apyp. llly Ounan oupra Oy skapa€Hna yKyBuniaapaa
yHHUBEpcal YKYB XapakaTHMHM MIAKIJIAHTUPHUII KypoJu Ba3udacuHU axOopoT Ba
KOMMYHHMKAIUS TEXHOJIOTUsTIapy BOCUTaIapy Oaskapaiu.

N.B.PobGeptnan kenu® 4yumku® Ou3 XaMm (OOLLIaHFUY TabiIUMIa TAaTOWKAH)
“ax00pOT — KOMMYHUKALMSI TabJIUM MYXUTH JIeraHia YKyBUWiIap, YJapHUHI OTa-
OHaJlapu Ba Oonwianrud cuH$ YxutyBuminapunudr AKT wumrupokuga ¥y3apo
TaBIUMUN axOopoTiIap maiijo OYIUIIM Ba PUBOKIIAHUIN jKapaéHUTa UMKOH OepyBUU
HIapT-IIAPOUTIAP MAKMYH 'HU TymyHamu3 [1,38-0eT].

SJTKI/ITI/IHI,Z[a “auru AKT” nman doiiganaHuin YKyBUMra TabJIUM >KapaHUHUHT
Mapkazuil gurypacu cudaruga Kapam UMKOHUHU Oepajy Ba YHHHT CYOBEKTIapH
opacuaard y3apo MyHocabaTHMHU Yy3rapuinura oiaud kenaad. byHaa VKUTyBUM
acocuil ax0opot ManOau Oynmail Konaau. Y YKyBUWIAPHUHT MYCTaKWJI XapakaTiapu
TaIlIKUJIOTUMCHUTA ailflaHaau Ba yHM Oomikapanu. I[llynagait xkwimb,  GomnutanFuy
cun¢napaa napciapaa AKT nan doigananuil TyIIMHTUPYBYU-KYPrasMaid YKUTHII
YCYJAUAAaH TU3UMIM - (aonustra YTUIl UMKOHUHM Oepaau, OyHIa VKyBUM YKYB
KapaCHUHUHT (Paoa CyObeKTHTa aillaHa Iu.

Byrynru xyHna 3amoHaBHii MakTabJa MIaKUIAaHTaH IIApOUTAA MPodecCHoHam
daomusatuna AKTnan d¢oiganana ojiaguraH OujiuM Ba Majakara,  axoopoT-
KOMMYHHUKAIIMSl KOMIIETEHTJIUKra sra Oynran Oonuianfud cuH( VYKUTyBUWIIapU
3apyp. lllynnaii skxan, JlaBnaT TabiuM cTaHAapTH OONUIaHFUY CUH( YKUTYBUUIIAPU
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ax00pOT-KOMMYHUKAIMS KOMIIETEHTJINTUTA, XYCyCaH YJIapHHUHT MPOoQeCcCuoHa
Ta€prapiaurura TamMOMaH SIHTM TajdaOlapHu KYHMOKJA. bounanruy  cuH
YKATYBUMCH  axOOpOT-KOMMYHHUKAIMSl KOMIIETEHTJIMIM JieraHia Ou3  yHHUHT
OOLIITAaHFUY CHH(] TabJIUM >Kapa€HuJa TabJIUM Ma3MyHHU Tajabiiapura Moc KUIUO
nnuiad uyukwiran AKT Ba pecypcnapnan  ¢oiiganiana onumn  KOOWIMATUHU
TYIIyHAMU3.

JlaBnat TabiauM CTaHAapTIapu Tanaldnapura MyBO(HK, OOUUIaHFUY CHH(
VKUTYBUMCH aXxOOpOT - KOMMYHUKAIUSI KOMIIETEHTIUTH CTPYKTypacujaru Kyiujaaru
MYXHUM KOMIIOHEHTJIAPHHU KEHTPOK YpraHuUII 5KOU3:

-MOTHBAIIMOH-KUMMATIIH;

-KOTHUTHB;

-KOMMYHUKATUB;

-TeXHUK-TEXHOJIOTHUK;

-pediexcus.

MoTuBaIMOH-KUMMATIM KOMIIOHEHT YKUTYBUMHUHI JapC KapacHuIa XaMm,
napcaaH Ttamkapu kapaénnapaa xaMm AKT Hu TaTOMK Kuiuiira KU3WKUIINHH,
3amoHaBuii AKT ra agexkBaT menarormk TEXHOJOTHSUIAPHHW TOMMINTa WHTHUIUIIHNHU
aKc ATTUpanu; 3aMoHaBui TabiuM kapacHuaa AKT man QoiimamaHuin maxcaira
MyBOQUKJIUTUTA  WIIOHTAHJMK;  [eJarorjap  TapMOK  XaMKaMusITH  (aoi
UIITAPOKYUCH OYJIMINTa UIITHEK.

KorautuB  xommnoneHt AKT-tyiiuHran wmyxutna OONUIAaHFUY  CHUH(
VKUTYBUMJIAPUHUHT  npodeccuoHan (aonustuaa 3apyp OViraH OWIMMIIApHU Y3
nuura onaau; Ykutum (aomustuaa AKT man Qoiinananuin Ba YHH TaTOUK KU
METOJMK HYKTaW Ha3zapJaH Makcajra MYyBOPUK OJKAHJIUTMHH aHUKJIAW OJUII
KOOWJIMATH, IIyHUHTJEK axOopoT Toma OJMIN KOouJajdapu, dTUKACH Ba ATHUKETHHH
owuI.

KoMMyHUKAaTUB KOMIIOHEHT VKHTYBYM TabJUM >KapaéHuU Iy OujaH Oupra
(UuTepHer TapMoru BocuTacu OwiiaH) macodaBUil TabJIUM HIITUPOKUYUIIAPHU Y3apo
aJIOKaCUHM TalllKWJ KWia ojaau Ae0 ¢apa3 Kuiaaau; TabiuM kapaéHujaa YKUTHII
(daomuaTuHN  OOILIKApHIIIA najgo OymanguraH — macajajapHu — e4uIgaru
MabIyMOTIapaH ¢oiganana oiaiu.

TexHUK-TEXHOJOTUK KOMIIOHEHT axO0opoT OKMMJIApU OWIaH HIIJIaIa
TEXHOJIOTMK Majaka Ba OujauMmra jsra OYJIWIIMHU aKCIaHTUpaJAu Ba XyCycaH
npodeccroHan (PaoJUATHHUHT Y3UTra XO0C TOMOHJIapUHU Xucobra onran xonga AKT
épaamuaa, TYpJaM MacajlaJlapHd e€d4a OJIMINM, OJJICKTPOH(pakaMiid) KYpUHHUIIAA
(dhaonuaTHH KyWHaard KYpuHULUIApUHU Oa)kapa OJIUIIM Kepak: TabJIUM Kapa€HUHU
peXaalTUPUI; TabJIUM KapaéHu MaTepUalJIapUHU >KOWJIAIITUPHUII Ba CaKJIalll, 11y
KymJagaH VKyBUMJAp Xamja TMeJaroriap HWIDIapuHN, OONUIAHFUY YMYTabJIUM
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acoCcWii JacCTypJapWHH Y3JAlITUPUIN HATIKajdapu Ba TablUM >KapaCHUHUHT
OoopumuHN €30 OopwIl, Kaij KWIHII, WINTHpOKYniapra MHTepHET TapMmorumaru
ax0opoT TabkJIMM pecypcaapuaan GporaamaHuIT XyKyKAHA OSPHIITHA Ha30paT KAJTHUIIL.
PednexcuB KOMIIOHEHT OONUIaHFUY CUH(] YKUTYBUMCHHH Y3UHUHT axOO0poT -
KOMMYHHKAIHSI KOMIETCHTIUTH JapakacuHU Oaxojail OWIuIn KOOWIUSATH Ba YHHU
OLLIMPHII IIPT-IIAPOUTIAPUHH JTIOHHXaTal oNuIy Ounan 6ornuk [2,43-0et].
AJTABUETJIAP

1. Pobepr MU.B. CoBpemeHHbIe HHPOPMAIMOHHBIE TEXHOJOTHH B  0Opa30BaHUMU:
TUIAKTHYECKHE MPOOJIeMBl; IEPCIIEKTUBHI UcTionb3oBanus. — M.: MO PAO, 2010. — 140 c.

2. CadonoB, B. U. HcnonpzoBaHnue WHPOPMAIMOHHBIX TEXHOJOTUH TIPH OOyYCHUH
MaTeMaTHKe Ha BCEX CTyINeHsAX cpeaHero obOpasoBanusi Tekcr. / B. U. Cadonor //
Hauanpnas mkona mioc 10 u nmocne. 2008. - Ne 1. - C. 75 - 78.

OUKPJALL ®AOJUATHU YCYJUIAPUHU IHAKJIJIAHTUPUILIIIA
3AMOHABUM NEJATI'OI'MK TEXHOJIOTUSIJIAPHUHI YPHU
Xaitnapo ®@. (V36exucron KKA)

buszra “lIlcuxonmoruss” KypCHIaH MabIIyMKH, VYKYBUWJIAPHUHI  aKJIUHN
PUBOXKIIAHUIIIMHUA acOCaH KyWHaard ydra HyHaium Oyiuda Te3JallTUpUII Ba
YyKypJIaIITUPUII MYMKUH:
1. Hlaxcrumne 32annazan myuwiyHuanapu mu3umu ooupacuoa hukp wopumuuiu.
2. Hllaxc munununz pueoicianuuiu.
3. Hlaxc aknuii XapakamHuune W4KU PeHcacu.
3aMOHaBUI TaBIUM TU3UMUJA TapakKypHUHT aHUK MaKcaAra KapaTuiraH
PUBOXKIIAHMILIMCU3 YKYBUMJIAP €TapJM Japaxaaa OWiauM, Majnaka Ba KYHUKManapra
sra Oynma onmaigu. byHra ospumuimn OyryHTHM TabiuM TH3WUMUHHUHT acOCUMN
Basuanapuaan oupu Oynud, yHU aMaira ONIMPHUIIIa MaTeMaTHKa YKUTYBUHCH XaM
MXHM YpHH TyTaJu.
XO03Upru KyH TabJIUM TU3UMHUHU MOJCPHU3A3Ms KWIUII JIaBp Tanadbu O0ynud
TypraH OMp mapouTaa:
® wiMmull axbopom XadCMuHu KYHOAH-KYHed Hcaodail cypamiap Ounan ouwud
bopuiu;
®  YMYMMABIUM MAKMAOUOA MABIUMHUHS Ye2apalaHeAHAUSU,
® VHOA YKUmunaémeau (Qaunap MasmyHuHu KUCKaApMupuul UMKOHUAMIAPUHUHS
KaMaucy MAasKyp OJiCApAéHHu  amanea — OWUPUWHU — MABIYM — MAbHOOA
MYPAKKAOIAUMUPMOKOAQ.
Nnvmuii-ienarorvuk, WiMHAW METOAWK H3JIAaHWULUIAD HATWKAJIAPU YPraHWIN Ba
TaxJuJil KWIMII Ba LIy acOCHJla YMYMIIAIITHPUIN IIYHH KYpCaTaJWKH, FOKOpUIAru
Bazu(aIapHU amMaJira OIMPHUII Ba KY3JIaHTaH MaKcaJjiapra SpUITUITHUHT SHT MaKOyII
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nyninapuaan OupH TabJIMM TU3MMUTA 3aMOHABUN NEIAroTUK TEXHOJOTHSUIAPHU TYIIa
YKOPUI ITUII OPKAJIU JAPCIapHU TAIUKWII ATUIILIND.

JlaBnatr TabJIUM CTaHAAapTJIapy Tajnabu Japakacuaa YKyBUWJIApD TOMOHHJAH
MaTeMaTUK OWIMMJIAHU OJrajUlalliija TabJIMMHUHT  3aMOHaBMH  yCyJlIapu
XUCOOJIAHAAUIAH: MyaMMOJIM YKUTHUII, YBPECTUK, MATEMATHK MOJEIUIAPHU KypHI,
aKCMOMAaTHK Ba OomIKanmap ycyiiap xakuiaa Oapua ¢aH YKUTYBUMJIAPHMHT €Tapiiu
Japaxkaaa TyluIyH4yauapra sra OYJIMINY Ba MeJaroruk GpaoiusTv xapaéHuaa ylapaaH
TYFpH Ba YpuHiu (oiganana onuimy Tanad stuinand. YyHkH, YKyBUMIApHU OWUITHUII
apa€Hura KU3UKTUPHINIA, WOKTUMOUN (olgamu MexHaTra Taiépiamijga aHrjaraHd
X0J1/1a OWIMM OJIMIITA Ba MYCTaKWI Y3 OMJIMMIIApHUH OIIKMPHUO OopHIlIra ypratuuaa,
(danra OyiaraH KU3MKUIUIADUHU PHUBOKIAHUTHUPHUINJIA, MAHTHUKUN (QuKpamra
yparathma Ba TablUM CaMapaJopJIATUHU OLIMPHMII Ba TaKOMWLIAIITHPUIIAA
3aMOHABUM TaBJIMM TEXHOJIOTHSAIAPU, YHHUHI YCYJUIAPUCH3 TabJIMM MaKCaJJlapura
pUIMo OYIManIu.

Macanan, maremarvka (aHuHA YKATAIIAA XaM. UYyHKW, MaTemMaTuka (aHu
Vyprauuiu xapaéHuga YKyBUmwiIap Typiau (Gopmynanap ypranumand. Arap YKyBuniaap
Ma3Kyp (QopMmyJalapHU OHIJIM paBUIAAa TYIIyHHO eTMmaca, y XoJjJa Macajia Ba
MUCOJUIAPHU €YMIIA, SHTH Ha3apuil OMIMMIIapHU drajvlaiija KHHMHYWIKIapra 1y4d
Kenaau. AWHMKca, MareMatuka (¢aHuga Oy YKyBUMJIAPHMHI MaT€MaTUKAaHU
Vpranumra OVyiaraH KU3UKUIUIApUHM cYHaupanud. bymapuu Oaprtapd stuinga xam
3aMOHABHl EIArOTUK TEXHOJIOTUSIIAPHUHT UMKOHHUSITIIAPU IOKOPUAMP.

dcaarma. OHenu pasuwioa MywiyHuIeaw mywiyHua €ku Qopmyna y30K 6axm
xXomupaoa caxiaHaou 6a Kepaxkiu 6aKkmoa mes 3cea myuypuiaou.

AJJABUETJIAP

1. Tomum. JI. B. Texnomorum oO0ydeHus Ha JEKIUSAX M CEMHHApaXx B 3KOHOMHYECKOM
obOpazoBanuu. Ku. 1.- Tomkent.: TTDY. 2005 r.

2. Kammbexora A.C., Xomkxaee bB.X. VkyBummapHuHr GMIMII (DAOJUIMIMHM OLIHPHII
uymnapu - T..TAITY, 2006. - 96 6.

3. Kapumosa B.M., Cynnarosa P.M. Mycrakun dukpnam. YKyB KyimaHMacH Oyiimda
MaIIFyJI0TJIapHU Tallkui 3Tum yenyouéru - T.: [apk, 2000. -16 6.

MNMUPATOP COHJIIAPUHU KEJTUPUB YUKAPUILLIHUHI PEKYPEHT
OOPMVYJIACH
FOnycos H, Ax6apos A. Maxkamosa III. A/TY.

MasbiiyMKH, ypTa TabauM Ba akaJeMUK JIMLIEH NeOMETpUs KypCHUIa aKCApUSIT
Macayanapuu euuin [ludarop teopemacu Ownan Oofnuk. LIlyHuHTr ydyH xam Ou3
ymoy wmakosana Iludarop TeopemMacuHM KaHOATIAHTUPYBUM COHJIAPHU TOIHII
yCyJIUra TyXTaJlaMus3.
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Arap a,b,c OyTyH MycOaT COH y4yH
a® + b? = c? (1)
Kyhdugara TeHIVIMK Oaxkapwica, Oy cownnap I[Iudarop conmapu &Exu Iludarop
YUIHKIapyU A0 aTaiaim.

IOxopuparu (1) TeHrIaMaHu UKKaja Tapapuny c>ra 6yau6
2 2
b

S+5=1 (2)

Ba

x=2% y=2 (3)

c
Kylipgaru Oeiruiaml OpKajid Mapka3 KoopAuHartaiap Ooliuja paauycu Oupra TEHT
alJaHa TEHIJIaMaCHHU XOCHJI KMIIAMU3:
x2+yt=1 (4)
by TeHrnaMaHMHTKYpUHUIITUHA
xx=1-y)1+y)
Kylujaruya anMaiutupuO TYFpU Kacp KypuHUIIKIa €310 onamus:
1—y X m

x  1+y n
Ba KyWHJIard CUCTEMaHU XOCUJI KUJIaMu3
1-y
=
b

m
n
m

1+y n

Cucremanu euu0 x, Yy HU TONaMU3

nx=m+my ‘/n
{mx =n-—-ny -/m
cucTeMajaru OMpUHYM TEHIJIaMaHU N Ta,MKKUHYY TeHIJIaMaHu m ra Kynantupuo
KyIllaMu3, X,y HU TONIAMU3
2mn n? —m?
“wrm VT m
Tonunrad x, y napuu (3) 6enrunammmusra oaub 6opud Kyhnmaru

X

TEHIJIUKIIAPHUA XOCUJI KUJTAMU3:

a 2mn b n?—m?
c n?+m? c n?+m?
By TeHTIMKNapAaH a, b, ¢ TapHY Tomamus
a=2mn, b=n*—-—m2 ¢=m?+n? n>m

Tommunran dopmynanap uxtuépuii m, n napaa [ludarop connapunu udomananu.
Mucon 1: n = 6, m = 2napna [ludarop connapuHu TonanInk:
a=2-2-6=24, b=6>-22=32, ¢c=6*+2%=40
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Texumpuur: 24°+32°=576+1024=1600=40",
Mucon 1: n = 8, m = 3 napaa [ludarop connapuHu TomaImK:
a=2-8-3=48, b=82-32=55 ¢c=82+32=73
Texmmpni: 48°+55°=2304+3025=5329=73%.
AJTABUETJIAP

1. V36exucron Mumnmii sucuknonenus. bupunun xuma. Tomkent, 2000 .
2. X.M.Caiidymraes. [eomerpust. Ykuryun Hampuétu. Tomkent, 2005 .

HOCTAHIAPT MACAJIAJIAP BA YJIAPHU EYULIT A 1OUP
BAB3U MYJIOXA3AJIAP
KOcynoBa A, Anues H. ®ap/lyY

Hocranmapt macanamap — VKyBuuMja OupjaHura KU3UKUIIHH, YHTHOOPHU
yUFOTaaural Ba aHrjiad eTUIIHU (paoJUIAlITUPATUTAH, SHTHIMKHU UXTUPO KUJIHUII
MMKOHMSITHHM SIpaTaJIuTaH SHI SXIIM yCcyl xucoOnaHaau. Tynamuruya Kyduirax
HOCTaHJApT Macaja aipuM KYHUKMaJIapHU OWIMIIHU Tajad 3Taau: MacajlaHUuHT
apTIapUHU TaXJIWJI KWIMIIHU; aCOCHM MyaMMOHHU OOl Makcajara OVHACYyHyBUH OUp
KaTop XyCyCMW MyamMmoJiap WHUFUHIUCUTA aWIaHTHPUINHU; W3JAHUIIHU Xap XHII
HYHaNMIIIIApUHA CUHTE3IAIIHN (MI1a0 YUKHUIIHN); €Y4UMHU TEKIIUPHUIT YyCYIIapy Ba
GomKagap. YpraHuimra MyJpKaJIaHraH HOCTAHAAPT Macaia MKKUTA Mapauiel, SHMa-
€H Keuagurad jkapa€H OWIaH XapaKTepiiaHa[u: TallKh MYXUTIAaH axO0opoTiap
acocu/la MacajJaHUHI Ma3MyHMHHM KalTaJaH pacCMUNJIAIITUPUII Ba MACAJlaHU €YMILI
yCciyOlapuHy, METOMJIapuHu  u3naumgan ubopar. IOkopuparn MysnoxasajlapHu
xycolra oJraH xoJjja, xamJa JacTia0Kd MabJIyMOTJIapra acocjiaHuO HOCTaHAapT
MacajajgapHy KiaccUUKaIusuian MyMKUH. BUpUHYN TypyX — HOCTaHIapT Macala,
OyHIa nacTiiadKu MabliyMOTIIap OepuiiraH, CaBoJl pacMUNIAIITUPWITaH. Bupok,
OOIITAaHFUY KaJaMjia MacaJIJaHMHT €YMMHUHH TaHJIAIl OYMK-ONINH MabIyM dMac, €Ku
KUUMHIMK Japakacu OwiaH (apkiiaHaguraH Oup KaHYa €4l yCYJUIApU MaBXKy]
Oymu0 ymapAaH SHT SXIIMCHUHU, CaMapajuCHHH, SIbHU ONTUMAaJl YCYJHHU TaHJIAIl
Tanad KwinHaau. VIKKMHYM TypyX — HOCTaHAApT Macaja, Macaja aHHK
pacMHUIIAIITUPUIITAH, AacTIa0KH MabIyMOTIap OYMK-OWIWH aHUKJIAHMAaraH, S’HHH
MacajaHUd Hazapaa TYTWITaH EYUIN YCIyOWHWHT IapTiapura MOC paBHIIIA
JaCTIA0KW MabJIyMOTJIAPHU UUFUIN Ba OONIIAHFUY IIAPTIAPHU TaHJIA0 OJIUIIL.

HocTranmapt macananap Ba yJlapHu €4HIN yCY/UTApUIaH HAMyHa KeITUPAMU3.

Macana. Kangail y4 XxoHaJid COH Y3WHUHT OUpPJIMKIAp XOHACUJIATU COHHUHT
KyOura TeHr Oymaau?

Euum. bepunran conHu aéc ne6 oJicak, y xoiaa

100a + 10b + ¢ = ¢3
10(10a+b) =c3 —¢
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10(10a+b) =c(c—1D(c+ 1)
burra Tenriama, aMMoO HOMablymijap COHM y4Ta. Tenriama yanm TomoHu 10 Ta
Kappaiau, JAEMaK YHT TOMOHH XaM 10 conura kappaim, amMMMO C pakKam
oynranmuruaad 1 <c<9. Y xomma € c+1=10¢€ ¢ =5 €éku c —1=15. Arap
c+1=05 oymca (5—2)(5—1)5 =60, 6ymmb y yu xoHanu con 6yamaiiau. Jlemak
¢ + 1 = 5 XoaHHM KapaMaiMus.
1)c—1=56ynmcac=6Bac’ =216
2)c =5 6¥yuca,yxomnmac3 = 125
3)c+1=10, c=9Bac3 =729
JleMak Oy MacaJlaHUHT yuTa *)aBoOu 0op skaH: 216, 125 Ba 729.

MATEMATHUKA TABJUMUJIA UJITOP XOPUKHUM
TAXKPUBAJIAPJIAH ®OUJIAJTAHUIIT A TOUP BAB3U MYJOXA3AJIAP
KOcynoBa A K., Mykumosa 3. @ap/lV.

PecniyOiiukamMu3 TabiuM THU3UMUJA YHUHT cudaTd Ba camMapaJopiUruHu
HA30paT KWIMII MYXUM YpHH sramiaiian. Tasaum cudatn V36eKHCTOHHUHT MIJLINA
TapakKUETH Ba XaB(CHU3JIMTMHUHL, XamJa YHUHI pakoOarOapaoml Kajapiapra sra
OYJIMIIMHUHT MYXUM LIAPTUIUDP.

V36ekncronna xam PISA (Programme for International Student Assessment)
TH3UMUJA VKYBUYWIAPHUHT OWJIMMIIAPUHM CHHAIl YYyH TECTJIap YTKA3UJIUIIH
pexanamtupmiMokaa. PISA tankukoTinapu yKyBumiiap OMIMMUHKA 0ax0Jialll XaJlKapo
nactypu, 15 €uum OonamapHUHT MaTemaThKa, TaOuWui (QaHiap Ba OHA TWIHJAH
Xa€TUM KYHUKMQJIAPHU OSTraJUIATAHJIMITUHUA YPraHUWINra KapaTWuiraH TaaKUKOTIHD.
PISA tankukotnapu 2000 iinngan OonuiaHTaH Ba y4 WHIUIMK JaBpja YTKazuiaaad. Y
VPraHUIIHUHT  JABpUWJIUTH, HWIITUPOKYM Mamjlakartiap YKyBUMJIApH TabiIuM
IOTYKJIApH, TabJIUM TH3MMHA y3rapuluiap, ypTa TabIuM HCIOXOTHHUHI ACOCHM
WYHaIMIUIapy MaKJUIAHTUPUII Ba YJIAPHUHT amajira OIIMPHII YYyH TYCHUKJIapHH
aHUKJAlll, HaTWKajap IWHAMUKACMHU Ky3aTHII Ba TaxJIWIMN HILJIApHU amaira
OIIIUPUIIT UMKOHUHU Oepajiu.

TankukoT MakTa®d VYKyB JacTypJjapuHU UNUIA0 YUKUII JapakacUHU
Oenrmnaiira 3mac, OaJKu YKyBUMJap Xa€T MIApOUTHIa YKUTUII KapaéHUAA OJMHIaH
OWIMM Ba KYHUKMaJapHU Kysulaml KOOWIMSATHHU Oaxosamra Kapatwirad. Iy
cababim MakTald YKyBUWJIApWHU Oy JacTypra Tal€pjallHUHT acOCHM MIapTiapuiaH
Oupu aBBaJo YKUTYBUWJIApHU Oy nactypra Tauépiam jo3uM. by kuécuit mactypna
KyTad JaBiaTiap WYmMaa OWPWHYM Ba MKKWHYM YPUHIAPHU drajuiad kenaéTraHn
Cunramyp JgaBilaTuja MaTeMaTHKa TabINMH, MaTeMaTHKa (aHWHW VKUTHII
METOJMKACUHU YPraHWIMUMU3 3apyp ne0 xucoOnaitmu3. CuHramyp maTemMaTHKa
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TabJIMMUJA Xap OWp MaTeMaTHK TYUIYHYaHMHT Xa€THil aXxaMUATH, MabHOCH, YHUHT
KYJUTaHUITUIIN YCYIIIapy YPTraHUIITa ap3UTyJIHK.

PuBoxnanran npapnariapaa ymoy JacTypllaH Tallkapu xankapo I[EA
TOMOHHUJAH TaIIKWJJIaHTaH VKKYB IOTyKjaapuHu OaxojoBun Timss  (Trends in
Mathematics and Science Study) mactypu Oyiinuya XaM TYPTHHYH Ba CaKKH3MHYH
cuH( YKyBUMIApUHHUHI MaTeMaTrKa Ba TaOMuil paniap Oyitnya Ouiaumiiapu xap TypT
Hunaa TeKmupuind Oopuaam.

V36eKHCTORNNK YKYBUMIAPHUHT XaM YOy JacTypiaap Oyiimua TecTiap
TOMIIUPWIININKN KYTUIMOKIA. by xankapo Tekmmpunuiap Pecnybnukamuzna xam
MaTeMaTuKa TabJIuMUIa TyO OypHIIMII sicCallli, TAbJIUM CU(ATUHU SHAJA IOKCATMILIN
Ba OKaXOH aHjo3ajapu Oyiinua [OKOPH HaTWKajlapra OJSPUIIIKAIIN  YYyH
Tal€prapJIukHu OONUIANIMMU3, MaTeMaTUKa TabIMMUHU Xa&T OusaH, aMaauéT OuiaH
Oornuk paBuiiia onud 6opummmus 3apyp. by OyryHru kyH tanaduaup.

Myaunaraex, TALIS xankapo mactypu xaMm Kymiad mMamiakaTiapaa TabiuM
cudaTHHH SXIIIIANITa Y3 XUCCACUHU KyIIMOKaa. by mactyp ykutyBumnap Ba maktad
TUpPEKTOpIapHu (PaoTUATUHU TEKIIMPHUILITa MyJDKaulaHrad 0ynuo0, y xap Oem hunga
Vrrkazmwnaau. Y 2008, 2013 Ba 2018 itmnapaa yrkazunau. by tekmmpuys PISA Ba
Timss nan ¢apkiud paBullga  JaBjariap Ja TabiuM CHGATHHUHT PEUTHHT
KYpCaTKUWIApUHU Oaxoma® Oepmaiinu, Oanku CYpoBIap acocujaa TabJIUM
TU3UMHUJIATH KaMYUIUKIApHU TOMH IBa yJIapHH OapTapad STHINTra JOUpP TaBCHUsIAp
Oepunaan. 2013 iuarm TekmwMpyBaa AyHEnaru 38 naBnaT YKATyBUWiIapu Oy
TeKImupyBaaH yramiap. by Texmmpysiap 6usnuar PecrmyOnmkamusra Kupub Kemum
axTuMoM UYK smac. lllynunr yuyn xap Oup napcra cudatiu Tai€piaaHuill, xap Oup
JapCHU IOKOpU CaBUAlla YTUIN Ba OHI acoCMd  Kypcarkud cudaruma
dap3aHIapuMU3HUHT MateMatuka (panu Oyyiimdya OWiIMM, KYHMKMa Ba MallaKayid
Oynunuapura ¥3 XucCaMU3HH KYIIUITUMU3 3apyp, Oy Xaét tanabu, 1aBp Tanaduup.

AJJABUET
1. https://mel.fm/issledovaniye/9058732-all_tests
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Macwpyn myxappup:
Texuuk myxappup: b.AxmMenos.
Hwn3zanuep: 1. Axmenosa.

bocmaxonara 2019 i 9 okts6paa 6epunau. bocuiira
2019 #iun 12 oxTsa6paa pyxcat atunau. buunmu 84x108 1/32.
Xaxwmu 8.5. 6ocma Tabok. Times New Roman rapautypacu,
odceTr Koro3u, oceT ycynuaa 4o STUIH.
byroptma 23 . Agaau 100 mona.

“Step by step print” MUX GocmaxoHacua 4om STUIIIH.
Annmxonmaxap Xpaodekkydacu 94-0 yil.
V36exucToH MaTOyOT Ba aX60POT areH T/ MHIHT
12.07.2019 naru 12-3299. pakamiau ryBOXHOMACH.






