'Q

=3
D3

‘

2019

FIZIKA,
MATEMATIKA va
INFORMATIKA

ILMIY-USLUBIY JURNAL

2001-yildan chiqa boshlagan

Toshkent — 2019



) O‘zbekiston Respublikasi Fanlar Akademiyasi akademigi,
Bosh muharrir — 018 matematika fanlari doktori,
professor Shavkat Abdullayevich AYUPOV

Bosh muharrir — Baxshulla Amrillayevich OLIMOV f.-m.f.n., dotsent
o‘rinbosari
Mas’ul kotib — Musulmonqul Abdullayevich BERDIQULOYV f.-m.f.n., dotsent

TAHRIR HAY’ATI A’ZOLARI

AYUPOV Shavkat Abdullayevich

ALIMOY Shavkat Orifjonovich

A’ZAMOV Abdulla A’zamovich
BERDIQULOV Musulmonqul Abdullayevich
MIRZAAHMEDOYV Mirfozil Abdulhaqovich
TAYLAQOYV Norbek Isaqulovich
TURDIYEYV Narziqul Sheronovich

TURDIQULOY Eshboy Otaqulovich
TURSUNMETOV Komiljon

G‘ANIXO‘JAYEYV Rasulxo‘ja Nabiyevich

Muassis:
T.N.Qori Niyoziy nomidagi O‘zbekiston Pedagogika fanlari
ilmiy tadqiqot instituti

24572 13

2019/4 FIZIKA, MATEMATIKA va INFORMATIKA @




ILMIY-OMMABOP BO‘LIM
AKOHMUB CYIOKJIUK

b.A. Onumos. T H. K. Hué3uii nomuoazu V3IIDOUTH,
ooyenm, ¢h.-m.qh.H.

Maxkonaoa mymnok HOI Xapopam X01amuoa Xam 2eiutl CyIKIUSUHU
KPUCTANTAHMACIUSUHY MEXAHUKA KOHYHIAPU OPKAIU MYULYHMUPUO
oyimacaueu mygpucuoa Maviymomiap 6epuiean.

Taanuy cyznap: cenuii, onemenmaap, 2as, CylkK, KAmmuk, KpUCmal
xycycusm, Ky0, namaicapa, moooanap.

The article provides information that even at absolute zero temperature
helium does not crystallize in the liquid state, in any case can not be
explained by the laws of mechanics, which we have studied so far.

Keywords: helium, elementler, gas, soy, Atti, crystal, gusset, cube
panjara, modular.

B cmamve oana unghopmayus o mom, umo oagice npu abconomuou
HYN1e80l memnepamype 2eiull He KPUCmaiiuzyemcs 6 HCUOKOM
COCMOsIHUU, HU 8 KOeM Cyyae He Modicem Oblmb 00bACHEH N0 3AKOHAM
MEXAHUKU, KOMOpble Mbl U3YUaIU 00 CUX HOP.

Knrwouesvie cnosa: cenuil, snemenmsi, 2a3, HCUOKOCMb, meepobill,
KpUCMALIUYECKUll, C80UCMBA, Kyb, peulemia, eujecmad.

Arap XKuUCM XapopaTUHU NacauTUpcak, O3rMHA BaKTAAaH KEHWHUH y
KATTUKJIAIIAI Ba KpUCTAJUl Ty3wiuiira sra 6ynaau. bynna coByTui
KaH/ail 60cuM OCTHAa amalira OIMPUINIIUHUHT Gapku iHyK. By xomar
(u3MKa KOHYHJIapy HYKTau Ha3apuaaH, MyTJIako TaOUuii Ba TyLIyHApIIU
Tyronaau. KauoHku Monekynanap xapakaru, yjaap opacujaru y3apo
TabCHp KyWIapura XaJakuT OepMaiuran gapaxaja KydcHu3JaHca,
MoJIeKyJIanap TapTUOIN paBUILA TU3WIHO OJlauiIap-KpUCTal XOCHII
kutaguiap [ 1]. CoByTHIIIHY 1aBOM STTUPUII HATWXKACK1a MOJIeKYyJ1alapAaH
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4 ILMIY-OMMABOP BO‘LIM

yiaap xapakarujaaru 6apya sHeprust TopTuO onuHaau. MyTiIokK mact
xapoparra TeHI Oyiaranjaa mMojajaa TYFpM INaH)apara j>KOWJalliraH,
TUHYJIAHTaH MOJIEKynajap KypuHUIIUAa Oynumu Kepak. bomkada
aliTranja, XapopaTHUHI aOcodOT HOJU Ae0 Kalyn KUJIMHTaH

(; __1_ —273°C | Xapoparaa Xam MOJIEKYIaJJapHUHT HJTrapujIaHMa

XapakaTy TAMOMMIIA TYXTaca1a, XapaKaTHUHT OOIIIKa TypiiapH (ailaHma
Ba TeOpanma xapakariap) T=0K na xam comup Oymau.

1911 i mmmonuii Hunepnanausimuk oauM, ¢pusuk X. Kamepaunr
- OHHec OomYuIUruAary Jaboparopusiaa NacT TeMIeparypajlapHy OJIHIL
ycTuaa Taxkpuba - CHHOB unutapu omb 6opunran. Taxpubanap nryHu
Kypcaraguky, amManaa abcoltoT Hora SpUIIud OYaMaiam, aMMo yHra
siKUHIamum MmyMkuH. Xo3upru Baktaa 0,0001Kra tenr temmneparypara
spunnuirad. bapua monnanap 6uiaH my xoln 103 O6epanu. bupruna
MOJIIa/IaH TalKapu - OyHaai “HyKcoHiu” Moaaa renuidaup [2].

lenwmii, xakumaru 0ab3u MabIyMOTIAPHH YKyBUMIIAp (U3HKA Ba
kuméE harmapugaH Xy owraauiaap. [ enuii Y3MHIHT KPUTHK XapopaTu
Oyiinua pexopauu xucobmanaau. Mogmanap sHT macT xapopar 4,3K
JlaH KaMpOK KPUTHK Xapoparra sra smac. bupok Oy pexops y3 xonnua
Xeu KaHJal XalpaTiaHuiira JIOWUK sMac. boiika Hapca askabmaHapiu:
TeNTMHHU KPUTHUK XapoparJaH macT Xojaraa cCOByTHO, amanaa abCcomoT
HoOJITa €THO Kelcak xaM, OM3 KaTTHK requid onmaimus. Kusukapnm
TOMOHM IIYHJAK{, FeIUi CYIOKJIUTUYa KOoJIaJu Ba KAaTTUK TeIui
oJloiMaiiMu3. MyTJIOK HOJIa XaM TeJIui CyIOKJIUTuYa KOJIa Iu.

l'enuitHuHr OyHaal XycycUsiTUHM OuU3 aiTMO yTraH xapakar Ko-
HYHJIap¥ HYKTaW Ha3zapulaH MyTJIaKo TyIIyHTHUpHO Oynamaiinu. Ba
yHHUBEpcal Tyloiran OyHaai TabuarT KOHYHJIAPUHUHT TaaJUTyKIWIUTH
YyerapajJaHraHIUuTy aJloMaTiIapuaaH OUpH XUCOOTaHa M.

Arap )XHCM CYIOK OYJica, yHUHT aTOMJIapH Xapakarja 0yaaan. AMMoO
KUCMHH MYTJIOK HOJITa4a COBYTHO, YHHHT Oapua Xxapakar SHepTUSICUHU
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TopTHO ONUKKy. 'enuiina Toptud onud O6ynMaiiauran xapakar sHep-
TUSICH MaBXY/l KaHJIMTMHY TaH OJIUIIra TyFpu kenaau. by Xynoca, 6u3
Iy BakTraya mIyryJjlaHTaH MeXaHuKara HomyHocuoaup. bus ypranran
MexaHHKara OMHOaH, IOMMO JKUCM XapaKaTHHU, YHAaH 6apya KHHETUK
SHEPrUsHU TOPTUO OJIraH X0Ja, Oy TyHJIal TYXTaTHIl Japakacuraya My3-
JaTUO KYHHII MyMKHH: XYJITH IITyHIai KMITHO, MOJIEKYJIaiap XapakaTuHH,
yJap/iaH SHEPTUSHU COBY THIIAETTaHU MIUILI IEBOPJIapUIa ypUIraH XoJ1a
TOPTHO ONMHUO, TYXTAaTHO KYHHIIT MyMKHHIIUTY XaM aHuK. [enuit yayH
OyHIail MEXaHUKa YMyMaH TYFpH Kenmaan [3].

I'enuit y3uHuHr OyHaal “ranatu” XoccaJapuHU HAMOEH KHJIUILU
VIIKaH axaMHUsITra sra jajuira uiopa Kuiaau. buz Oupunum 6op
KYpUHAJUTaH )KUCMIIADHUHT XapakaTWHU OeBOCHUTA YpraHuil OuiiaH
YpHatunran GuU3MKaHUHT acocuil moiaeBopu O6YnuO Tyrolaauran
MEXAaHUKAHUHT KaThUU KOHYHJAPUHHM aToOMJIap AYyHECHAA KYJJall
WMKOHH UYKJIMTUHU KYPJIUK.

MyTn0K HOJ X0JIaTH/IaH TefTuil KpUCTAUIAaHHIIIAH ‘001 TOPTHITNHNA
X€4 KaHai ycysn Onnan Ou3 Iy BaKTrada ypranral MEXaHuK KOHYHJIapH
OwnaH TynryHTUpHO Oymmaiian. bupuaun MapTa Ou3 Ty KenraH 3uIIusT
aromJiap AyHECUHUHT MEXaHUKa KOHyHJIapura OyicyHMacuru - puznka-
Jlary siHa/1a YTKUPPOK Ba KECKMHPOK OYJraH 3uIUATIap 3aHKUPUHUHT
OMPHUHYN XAJIKACH XOJIOC.

bynpaii 3unnuariap aromnnap AyHECH MEXaHMKACH acOCIapUHU
KaliTa Kypub YMKUII 3apypusiTd Oopiurura onud kenaau. by kaiita
KYypuO YMKHUIN XKy/la 9yKyp Ba OM3HMHT TaOWaTHU TYITyHUITHMH3IA
y3rapunuiapra oiaub Kenaau.

AToM AyHECHM MEXaHMKAaCHHHM TyOJaH KYpuO UMKUII 3apypUATH
Ou3 ypraHraH MeXaHHMKa KOHYHJIApHTa HYKTa KYWHII KepaKJIUTHHU
ounupany. YKYBUHMHN KepakCH3 HApCAJapHU YPraHHIIra MaxOyp
KWJIMII aojaTaaH Oynmaiu. DCKU MeXaHHKa KaTTa >KucMiIap JyHEcu
Ba MacT Te3NUKKa Tyna xakauaup. LIyHuHr yuyH xam (pu3ukaHuHr
ym0y 6006sapuHu 3bTHOOPIAH YeTHa KOJIUPHUIIMMHU3 KepaK 3Mac.
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6 ILMIY-OMMABOP BO‘LIM

Bbupok 11y xaMm MyXUMKH “3CKN” MEXaHUKAaHUHT OUp KaTop KOHYHJIapH
y3rapTupuilicu3 “SHru’ MexaHukara YyTMokaa. byHra xycycaH sHeprus
CakKJaHMILI KOHYHH XaM KHpaJIH.

MyTnak Hojizia TOPTUO OJIMHMAWIUraH SHEPTUSHUHT MaBXKYIIUTH
TeJIMAHUHT Y3Ura X0C XyCyCUsITH XucoOnanMainau. Mabiiym 0ynuimya,
HOJUTA dHeprus Oapua mommanapaa maBxyd. dakar renuiina OyHaai
SHEPrusi aToMJIapra TYFpu KpUCTaJLT MAaHXKapa XOCHIT OYIIUIINTA XaJTaKUT
OepHIll y9yH eTapiIuaup.

I'enmii kpucTamn xonaraa 0yna onMaiu, 1e0 yiram kepak sMac.
I'enumitHy KpucTaam yuyH OOCUMHH AeSpi 25 aTMrada Ky Tapuill Kepak.
By 6ocumman rokopu OYraH COBYTHII, MYTIaKO OJIMHA XyCyCHUSATIapra
ara, KaTTHK KPUCTAJUT TeTMHHUHT Mai1o Oymummira onub kenaau. [enuii
KyO Kuppasapu MapKasJallirad naHxapa X0CuiI Kujiau.

Pn%
g
50 i
“ 7 | Kpucran
40
30 \ Cyrox; renmii [
20 1
C 1
VIOK
10 remmii [T v ‘/
1 Tas
o 1 2 3 4 3 TK

Pacmaa nnMuii TaIKMKOT HaTHKAJApUIaH FeIui YIyH XapOpaTHUHT
6ocumra OOFIMKIMK AMarpaMMmacu KypcartuiaraH. Y Oomka OGapua
MojIalIap AMArpaMMacHIaH y4TaJduK HYKTaHUHT HYKIUTH OWIaH
axpanmu0 Typanu. [padukaan KypuHUO TYpUOIUKY, TETNI KalCH XoJaTaa
OYnmacuH, OMpopTa XaMm YHM3uKIap KecumManau. ['padukmaru srpu
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YU3UKJIAPHUHT KECUIIMACIUTU OWJIaH reiuid OOIIKa 3JeMeHTIapAaH
axpanub typanu. [enuit Y3uHUHT myHAAl XycycusTiapu OuiaH
MenpeneeB qaBpuii cucTemMacua OONIKa AIEMEHTIApaH axpaniud

Typaju.

Anaduéraap:
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mutepartypsl Mocksa 1976.
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MATEMATIKA JOZIBASI
IRRATSIONAL TENGLAMA VA TENGSIZLIKLARNI

YECHISH METODLARINING TATBIQLARI HAQIDA

U.A Soatov, U.A Djonizaqov.
JizPl “Oliy matematika” kafedrasi o qituvchisi

Ushbu maqgolada irratsional tenglama va tengsizliklarni yechishning
asosiy metodlari, ularning tatbigiga oid tipik masalalar o ‘rganilgan.

Tayanch so “Zlar: irratsional, tenglama, tengsizlik, sistema, elementar
almashtirishlar, arifmetik ildiz, metod, funksiya, parametr.

This article is devoted about application of methods of solving ir-
ratsionals equations and inequationals.

Key words: irratsional, equation, inequational, sistem, elementars
transformations, arifmetical root, method, function, domain, parameter,

B smoiui cmamve uzyuenvl 0CcHOGHbIe MemoOObl peuleHus
UPPAYUOHATILHLIX VPAGHEHUN U HePABeHCMS, UX NPpUMeHEeHUs npu
PpeueHuU MUnuU4HbIX NPUMEpPOB.

Knrouesvie cnosa: snemenmapnvie npeobpazo8anus, ypasHeHue,
HepaseHCcmeo, cucmemd, UppayuoHaibHoe, apu@dmemuyeckull Kopeny,
Memoo, (hyHKyus, napamemp.

Matematikada ko‘p uchraydigan tushunchalardan biri - irratsional
tenglamalar va tengsizliklar hisoblanadi. Har qanday irratsional tengla-
ma elementar almashtirishlar (ko‘paytirishlar, bo‘lishlar, tenglamaning
ikkala tamonini butun darajaga ko‘tarish) yordamida ratsional algebraik
tenglamaga keltirish mumkin bo‘lsada, umumiy holda har qanday ir-
ratsional tenglamani yechishning birorta universal usulini ko‘rsatish
qiyin. Ya’ni, natijada mumkin qadar kichikroq darajali ko‘phadlardan
tuzilgan gandaydir ratsional algebraik tenglama hosil qilish bilan birga,
uning yechimlari orasida berilgan irratsional tenglamaning yechimlari
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ham bo‘lsin. Ratsional algebraik tenglamaning ildizlarini topishning
o‘zi ham yetarlicha qiyin masala bo‘lib, u chekli sondagi ildizlarga ega
va ulardan tekshirish orqgali berilgan irratsional tenglama yechimlarini
ajratib olish qiyinmas.

Irratsional tengsizliklarni yechishda ham yuqoridagi mulohazalar
o‘rinli bo‘lsada, irratsional tengsizlikning yechimlari to‘plami sonlarning
cheksiz to‘plamidan iborat. Shuning uchun tekshirish orqali yechimlarni
ajratish qiyin va yechim to‘g‘riligini kafolatlovchi yagona usul bu teng-
sizlikni har bir almashtirishdan so‘ng dastlabki tengsizlikka teng kuchli
tengsizlik hosil bo‘lishini kuzatib borishdir.

Magqolada irratsional tenglamalar va tengsizliklarni yechish metodlari
va ularning tatbiqlarini kengroq o‘rganish maqsad qilindi. Irratsional
tenglamalar. Ma’lumki, agar f(x) yoki g(x) ifodalardan hech bo‘lma-
ganda bittasi irratsional ifoda bo‘lsa, ya’ni nomalum arifmetik ildiz bel-
gisi ostida qatnashsa, f(x)= g(x) tenglama irratsional tenglama deyiladi.

Irratsional tenglamalarni yechishning asosiy usullaridan biri - bu
tenglamaning ikkala tamonini bir xil natural darajaga ko‘tarishdir.
Ta’kidlash muhimki, (f(x) " =(g(x) " tenglama: 1) n- toq bo‘lganda
tenglamaga teng kuchli f(x)=g(x) tenglama hosil bo‘ladi; 2) n -juft
bo‘lsa, f(x)=g(x) va f(x)=-g(x) tenglamaning natijasidan iborat
bo‘ladi. Bundan kelib chigadiki, tenglamaning ikkala tamonini juft
darajaga ko‘targanda chet ildizlar paydo bo‘lishi mumkin va bunda
ildizlarni tekshirish zarur. { 2(x)>0

Shunday qilib %/ f(x) = g(x) irratsional tenglama )
fx)=g"(x)

sistemaga teng kuchli. Bu sistemada f(x)>0 tengsizlikni yozish or-
tigcha ekanligini qayd etish o‘rinli, chunki u sistemaning ikkinchi
tenglamasidan kelib chiqadi.

1-misol. \/x’ —3x+1=x—1. tenglamani yeching.
Yechish: Irratsional tenglamaning yechimlari ikkita f(x)=g(x) va
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10 MATEMATIKA JOZIBASI

f(x)=-g(x) tenglamalarning yechimlari to‘plamlari birlashmasidan
iborat bo‘ladi.
Tenglama quyidagi sistemaga teng kuchli:

x>1 x>1 >
<=> , =
X =3x+1=(x-1) x(x*>=x-1)=0

x>1
{xo,xo,5(1+J?),xo,5(1J?)'

Bundan, x=0,5(1++/5).
Bu yerda x=0 va x=0,5(1- NG ) chet ildizlar.

2-misol. \/2 cos2x ++/3sinx = —+/2 cosx tenglamani ye-
ching.
Yechish: Berilgan tenglama quyidagi sistemaga teng kuchli.
cosx <0 cosx <0
<=> . . <=>
2c0s2x ++/3sinx = 2cos’ x 2sin’ x—+/3sinx =0

xX=mw+2nrx

27 nez.
x:T+2n7z,

3-misol. 3/x—2 +33x—4 =3x tenglamani yeching.

Yechish: Tenglamani (a+b)’ =a’ +34 (a+b)+b’ formulabo‘yi-
cha kubga ko‘taramiz va berilgan tenglamaga teng kuchli bo‘lgan
Ax—6+33(x—2)Bx—4)R/x—2+/3x—4)=x
(A) yoki qavsdagi ifodani Yx ifoda bilan almashtirish natijadasi-
da 3/(x—2)(3x—4)x =2—x (B) tenglamani hosil gilamiz.
(B) tenglama (A) tenglamaning natijasi bo‘lganligi uchun tekshirish
o‘tkazamiz. (B) tenglama chap va o‘ng qismlarini kubga ko‘taramiz.
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x(x—2)(3x—4) = (2—)6)3 .Oxirgi tenglama x, =2 ,x, =1 ildi-
zlarga ega. Tekshirish ko‘rsatadiki, x, =1 chet ildiz.

Ba’zi irratsional tenglamalarni yechish yangi o‘zgaruvchi kiritish
yordamida amalga oshiriladi.

4-misol. \/2x —1 —2%¢/2x —1 = 3 tenglamani yeching.

Yechish: «4/2x =y deb belgilab, bu yerda y =0,
tenglamani > —2y—3=0 ko‘rinishda yozamiz. Bu tenglama
v, =3 va y, =—1 ildizlarga ega. Bundan ¥/2x —1 =3 va
x =41 gaegabo‘lamiz.

Endi yechishda funksiya monotonligi xossasi va o‘zgaruvchi-
larni almashtirishdan foydalanib yechiladigan parametrli irratsional
tenglamani qaraymiz.

5-misol. \/3x —2 +/x + 2 = a tenglamani yeching.

Yechish: f(x) =\3x—-2++/x+2 funksiya |:§;+OO) oraliqda

aniqlangan va o‘suvchi bo‘lib,u x= 2 nuqtada eng kichik qumat:g/al ega
bo‘ladi: Natijada =a tenglama 2+/6 da
E(f =[—2\/_'ao ] jada 1 (x) © a2—=

246 . ‘ . 2.6

yechimga ega, 4 < =5 da yechim yo‘q. Shunday qilib, a 2T

bo‘Isin. Berilgan tenglamani v/3x—2 =a—+/x+2 (C) ko‘rinishda yozib
olamiz yoki 3x—2= a’—2a~/x+2 . Bu tenglama (C) tenglama natija-
sidir, uni 2: X+ 2) +2a\x+2—-a*-8=0 ko‘rinishda yozib olamiz. Bu
tenglama +/x+2 ga nisbatan kvadrat tenglamadir. Uni yechib,

—a—~3d* +16
+ =
- 2
—a++/3a*+16
X+ =
* 2
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6
a=>—— da 1- tenglama yechimlarga ega emas, 2- tenglama esa

e 2a* +4—av3a* +16
2

ildizga ega. Berilgan tenglama ixtiyoriy

24/6
az 3 da yagona ildizga ega bo‘lganligi uchun topilgan ildiz berilgan

26 _2a’ +4-aV3a’ +16

tenglamaning ildizidir. Demak, a2_6 da x=
3 2

a< % da tenglamaning ildizi yo‘q.

6-misol. \x° —ax+2 = x—1 tenglamani yeching.
Yechish: Tenglama quyidagi sistemaga teng kuchli:

x=1 <=> x=21 Sistema g =2 da yechimlarga
X —ax+2=(x—1) (a-2)x=1
x=>1
ega emas, a #2 da esa | gaegabo‘lamiz va, 2<a<3 da
X =
a—-?2

{ ! >1 ekanligini qayd etib, 2<a<3 da x= ! . Natijada,
a—-2 a—2
a <2,a >3 dayechimlar yo‘q degan xulosaga kelamiz.

Irratsional tengsizliklar. Agar algebraik tengsizlikda noma’lum
arifmetik ildiz belgisi ostida qatnashsa, unga irratsional tengsizlik deyi-
ladi.

Ma’lumki agar tengsizlikning ikkala qismi ham noma’lumning
qabul qilishi mumkin bo‘lgan giymatlarida nomanfiy bo‘lsa, u holda
tengsizlikni istalgan natural darajaga ko‘targanda ham unga teng kuchli
tengsizlik hosil bo‘ladi , ya’ni f(x) > g(x) tengsizlik berilgan bo‘lib,
x-noma’lumning qabul qilishi mumkin bo‘lgan qiymatlarida f(x)>0
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va g(x) 2 0 bajarilsa, u holda tengsizlik (f(x) " > (g(x) " tengsizlikka
teng kuchli bo‘ladi.

Xususiy holda: 1) %/ f(x) < %/g(x),n € N ko‘rinishdagi tengsizliklar
{ f(x)=0

J(x)<g(x)

tengsizliklar sistemasiga teng kuchli;

2) 2n+\1/ f(x) < 2'”\1/ g(x),n € N ko‘rinishdagi tengsizlik f(x) < g(x)
tengsizlikka teng kuchli;

f(x)=20
3) %/ f(x) < g(x) ne N ko‘rinishdagi tengsizlik 2(x)>0
() <(gx) ™

tengsizliklar sistemasiga teng kuchli;

4) 2| f(x) < g(x) n e N ko‘rinishdagi tengsizlik f(x) < (g(x) >
tengsizlikka teng kuchli;

5) 2nlf(x) > g(x) neN ko‘rinishdagi tengsizlik g(x) <0
f(x)=0
g(x)=0
£(x) > (g(x) ,n ) tengsizliklar sistemasiga teng kuchli;

6) 24 f(x) > g(x) n € N ko‘rinishdagi tengsizlik f(x)> (g(x) *""
tengsizlikka teng kuchli;
7-misol. v3x—x* < 4—x tengsizlikni yeching.
Yechish. Berilgan tengsizlik quyidagi tengsizliklar sistemasiga teng
3x—x" <(4—x)
3x-x' 20 <=>

4—x=0

kuc )
2x —1lx+16 >0

x(x—3)=0 . Ko‘rinib turibdiki,
X< 4

L o L 3x—x" 20
ixtiyoriy x € R uchun bajariladi va yuqoridagi sistema

4-x<0
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sistemaga teng kuchli bo‘ladi. Bu sistemani intervallar usuli yordamida
yechib 0 <x <3 yechimni hosil qilamiz.

17 -15x—2x"
x=+3
Yechish. Berilgan tengsizlik quyidagi tengsizliklar sistemasiga teng

kuchlidir.
[17-15x-2x" >0 258 10
] < = |2 +152-17<0 __ 3 '
L x+3>0

8-misol. ~ () tengsizlikni yeching.

x>=-3 x>=-13

Javob: x € (-3;1)

9-misol. v/x+3 ++/x—2—+/2x+4 >0 tengsizlikni yeching.
Yechish. Noma’lumning qabul qilishi mumkin bo‘lgan qiymatlari
x+3=20

to‘plamini topamiz. ] y_2 > sistemani yechib x = 2 ni topamiz.

2x+42>0

Berilgan tengsizlikni \/x+3+\/x—2 >\/2x+4 ko‘rin-
ishda yozib olib ikkala qismini kvadratga ko‘taramiz.
X+3+2(x+3§ x—2)+x—-2>2x+4.Bundan tengsizlikning ikkala
qismini kvadratga ko‘tarsak, 4(x+3§ x—2)>9 yoki 4x*+4x-3 >0

-3¢ -1+4834

Bu tengsizlikni yechib x « = - B 5 ni hosil qilamiz.

Noma’lumning gabul qilishi mumkin bo‘lean x > 2 qiymatini hi-

—1+ .34

sobga olsak, tengsizlikning yechimi x > s kelib chiqgadi.

l—mll'__xj
)

L 4

Javob: ‘{'EI
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KOKOS YONG‘OQLARI HAQIDAGI MASALALAR

R.M.Turgunbayev, TDPU, umumiy matematika
kafedrasi professori v.b.

A.Xolboyev, TDPU, umumiy matematika
kafedrasi o’qituvchisi

Magqgolada qizigarli matematik masalalardan biri bo’lgan kokos
yong oqlari haqgidagi masalalar yechimlari berilgan.

Tayanch so‘zlar: Uilyams masalasi, Diofant tenglamalari

The article gives the solution of entertaining problems about coconuts

Key words: the task of Wiliams, equations of Diophantus

B cmamve 0aemcs pewenue 3aHUMAMENbHbIX 3A0a¥ 0 KOKOCOBbIX
opexax

Knroueswie cnosa: 3a0aua Yunamca, ouogpanmoswie ypagHerus

Masalaning tarixi. 1926 yili 9-noyabrda Amerikaning «Satedey
ivning post» ro‘znomasida B.E.Uilyamsning «Kokos yo‘ng‘oqlari» nomli
kichik hikoyasi e’lon qgilingan. Hikoyani yozishdan magsad bitta qurilish
bilan shug‘ullanuvchi pudratchi kompaniya tender uchun raqobatda
raqiblariga muhim buyurtmani yengib olishiga to‘sqinlik gilishdan iborat
edi. Sho‘x Klerk raqgiblarining zaif tomonlarini o‘rganishgan, natijada
ularning “qiziqarli masalalarni” yechishga humor ekanini bilishgan.
Ragiblarni chalg‘itish maqgsadida shu qiyin (murakkab) masalani e’lon
qilishgan. Natijada masalani yechish bilan ovora bo‘lgan raqgiblar tenderga
0°‘z vaqtida xujjatlarni to‘pshirishni esdan chiqarib qo‘yishgan [1].

Masala matni quyidagicha. Dengizda halokatga uchragan kemadan
omon qolgan besh nafar dengizchi va bitta maymun kimsasiz orolga
borib golishadi. Ular kunduzi kokos yong‘oqlarini yig‘ishadi va kechasi
kokoslarni bir joyga to‘plashadi. Ertalab teng bo‘lishib olishga kelishgan
holda uyquga ketishadi. Tun o‘rtasida bir dengizchi uyg‘onib, yong‘oqlar
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sonini teng beshga bo‘lganda bir yong‘oq ortib qoladi. Bu bitta yong‘oqni
maymunga berib, qolgan yong‘oqlarning beshtadan bir ulushini yashirib
go‘yadi va uyquga ketadi. Biroz vaqtdan so‘ng ikkinchi dengizchi
uyg‘onib, qolgan yong‘oqlarni teng beshga bo‘lganda yana bir yong‘oq
ortib qoladi. Bu yong‘oqni maymunga beradi, qolganlaridan beshdan
birini yashirib qo‘yadi. So‘ng uyquga ketadi. Xuddi shunga o‘xshash
qolgan uch nafar dengizchilar ham navbat bilan uyg‘onib, shu ishni
bajarishadi. Ertalab dengizchilar kichirayib qolgan yong‘oqlar to‘dasini
ko‘rishadi, ammo hech kim janjal qilmasdan, qolgan yong‘oglarni teng
beshga bo‘lishib olishadi. Dengizchilarning yig‘gan yong‘oqlar soni
va har bir dengizchi olgan va maymunga berilgan yong‘oqlar sonini
aniqlang.

Uilyams hikoyasida masalaning javobi berilmagan. Birinchi haftaning
o‘zida tahririyatga taxminan 2000 ta xat kelib tushgan. Shu davrdagi
ro‘znomaning bosh muharriri D.X.Lorimer Uilyamsga quyidagi maz-
mundagi tarixiy telegramma jo‘natadi: “Xudo haqqi, ayting, yong‘oqlar
soni nechta bo‘lgan. Tahririyatda nima bo‘layapti, shayton biladi” [1].

Bu masalaning yechimi Diofant tenglamalariga keltiriladi.

B.E.Uilyams bu masalani o'ylab topmagan, balki oldin ma’lum
bo‘lgan masalani o‘zgartirgan. Masalaning dastlabki variantida “bar-
cha dengizchilar ertalab yong‘oqlarni teng bo‘lishganda ham ya’na bir
yong‘oq ortiqcha bo‘ladi, uni maymunga beradi” bo‘lgan.

Quyida shu masalani yechimini ko‘rsatamiz. O‘quvchilarga yechim
tushunarli bo‘lishi uchun S.A. Djanaberdiyeva tomonidan bayon qilingan
yechimni keltiramiz [2. — 67-69 bb.].

Yechish. Yig‘ilgan barcha yong‘oqlar umumiy sonini birinchi
dengizchi o‘g‘irlagan yong‘oglar sonini va ertalabki halol bo‘lishishda
har bir dengizchiga tegishli yong‘oqlar soni bilan belgilaylik.

Endi har bir dengizchidan keyin qolgan yong‘oqlar sonini qaraylik
(1,2,3,4,5-jadvallar)

1-jadval — birinchi dengizchining yong‘oqlarni bo‘lishi
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Jami n=5x+1

Maymunga Birinchi dengizchi .
berilgan yong‘oq | yashirgan yong‘oqlar soni Qolgani 4 X
1 X X X | x X

2-jadval — ikkinchi dengizchining yong‘oglarni bo‘lishi

Jami 4x
Maymunga Ikkinchi
. dengizchi
bg;llg‘ggn yashirgan 4. 4x—1 _ 16x—-4
yong oq yong‘oqlar soni Qolgani 5 5
1 4x -1 4x -1 dx—1 4x -1 4x -1
5 5 5 5 5

3-jadval — uchinchi dengizchining yong‘oqlarni bo‘lishi

16x—-4
Jami S
Maymunga Uchinchi dengizchi
berilgan yashirgan yong‘oqlar 1. 16x-9 _ 64x —36
yong‘oq soni ) 25 25
Qolgani
1 16x—4 1
5 16x-9 [16x-9|16x-9 | 16x-9 [16x-9
5 25 25 25 25 25

4-jadval — to‘rtinchi dengizchining yong‘oqlarni bo‘lishi
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64x—-36
Jami 25
Maymunga | To‘rtinchi dengizchi . 64x—61 256x—244
berilgan yashirgan yong‘oqlar Qolgani 4. 125 125
yong‘oq soni
1
64x—36_1 64x-61 | 64x-61 [64x—61| 64x—61
25 _ 64x—61 125 125 125 125
5 125

5-jadval — beshinchi dengizchining yong‘oqlarni bo‘lishi

256x —244
Jami 125
Maymunga Beshinchi
berilgan dengizchi Qolgani 4- 256x—369 1024x-1476
yong‘oq yashirgan g 625 - 625
yong‘oqlar soni
1
256x —244
a5 L[ 23627309 19561~ 369 [256x 369 2563 —369
5 1 5 625 625 625
| 256x—369
625

Besh o‘g‘ri dengizchilardan qolgan yong‘oqlar sonini qaraylik
(6-jadval).
6-jadval — Besh o°‘g‘ri dengizchilardan qolgan yong‘oqlar sonini

C2

bo‘lish
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1024x—1476
Jami 625

maymunga

1024x—-2101/1024x—-21011024x-2101{1024x-2101
3125 3125 3125 3125

1024x-1476

625
5
_1024x-2101

3125

1024x -2101
Shunday gilib, % = y Bundan 1024x-2101=3125y,

yoki 1024x —3125+1024 =3125y ,bundan 1024(x +1) =3125(y +1)
Endi 1024 =2'%,3125=5 ekanligini e¢’tiborga olsak, 1024 va 3125
o°zaro tub sonlar bo‘lishini topamiz. Demak, 1024(x +1) =3125(y +1)
tenglama yechimga ega bo‘lishi uchun 1024(k -3125) =3125(k -1024)

bajarilishi lozim. Bundan *+1=3125%, ya’'ni *=3125k -1,
y=1024k -1

y+1=1024k

1

(bu yerda k€ N ) ekanligi kelib chiqadi. x=3125k—1 - ni
yong‘oqlarning umumiy soni # =5x+1-ga olib borib qo‘yamiz:
n=53125x-1)+1=15625k — 4 ,yanin =15625k —4. ke N
va y=1024k -1k e N chigadi. Shunday qilib, yong‘oqlarning
mumkin bo‘lgan eng kam soni £ =1 bo‘lganda: n =15625 -4 =15621
(yong‘oq), va ¥ =1024 —1=1023 bo‘ladi.

Bundan birinchi dengizchining o‘g‘irlab olgan yong‘oqlari soni:
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1562171 _ 3124 (yong‘oq). Undan qolgani: 15621-3124-1-12496

(yong‘oq). Ikkinchi dengizchining o‘g‘irlab olgan yong‘oqlarining soni:

12496 -1 _ 5199 (yong‘oq). Undan qolgani: 4-2499 =9996

(yong‘oq). Endi uchinchi dengizchining o‘g‘irlab olgan yong‘oqlarining

soni: % =1999 (yong‘oq). Uchinchidan qolgani:

4-1999 =7996 (yong‘oq). To‘rtinchi dengizchining o‘g‘irlab olgan

7996 —1
yong‘oqlarining soni: T:1599 (yong‘oq). To‘rtinchidan

qolgani: 4-1599 = 6396 (yong‘oq). Beshinchi dengizchining o‘g‘irlab

- . 63961 -
olgan yong‘oqlarining soni: T =1279 (yong‘oq), beshinchidan

qolgani: 4-1279=5116 (yong‘oq).
Ertalab qolgan yong‘oqlarni teng bo‘lishganda har bir dengizchi olgan

yong‘oqlar soni: % =1023 (yong‘oq). Ya’ni y =1023

(yong‘oq) ekanini yuqorida boshqa usulda ham hisoblab ko‘rsatgan edik.

Shunday qilib, dengizchilarning o‘g‘irlab va «halol» bo‘lishib
olgan yong‘oqlar soni quyidagicha bo‘ladi. Birinchi dengizchi
3124+1023=4147 (yong‘oq); ikkinchi dengizchi 2499+1023=3522
(yong‘oq); uchinchi dengizchi 1999+1023=3022 (yong‘oq); to‘rtinchi
dengizchi 1599+1023=2622 (yong‘oq) va beshinchi dengizchi
1279+1023=2302 (yong‘oq) oldi. Maymunga esa jami 6 yong*‘oq beriladi.
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Javobi: Yong‘oqlarning mumkin bo‘lgan eng oz soni: 15621.
Dengizchilarning olgan yong‘oqlari mos ravishda: 4147, 3522, 3022,
2622, 2302. Maymunga 6 yong‘oq berildi.

Ushbu masalani “manfiy yong‘oqlar metodi” bilan ham yechish
mumkin [1,3].

Ammo shuni ta’kidlash kerakki, bu usullar bilan Uiliyams masalasini
yechib bo’lmaydi.

Endi Uiliyams masalasi yechimini keltiramiz.

Barcha yong‘oqlar soni 72, birinchi dengizchi ajratib olgan yong‘oqlar
soni 7, bo‘lsin. U holda n = 5n; +1 tenglik o‘rinli. Qolgan yong‘oqlar
soni 4n, , ikkinchi dengizchi ajratib olgan yong‘oqglar soni 7, bo‘lsa,
4n,; =5n, +1 tenglik o‘rinli. Shunga oxshash, uchinchi, to‘rtinchi va
beshinchi dengizchilarning ajratib olgan yong‘oqlar soni mos ravishda
ns,Nn,,Ns bo‘lsa, u holda
4n, =5ny +1;4n; =5n, +1;4n, = 5ns +1; 4ns = Sng tengliklar
o‘rinli bo‘ladi. Hosil bo‘lgan 6 ta tenglikdan foydalanib 7 ni ng
bilan ifodalaymiz. Buning uchun 4ng =5n, tenglikning ikkala to-
monini 5 ga, 4n, = 5n; +1 ning ikkala tomonini 4 ga ko‘paytiramiz,
hosil bo‘lgan tengliklardan 16n, = 25n, + 4 ni olamiz. Bu tenglikni
5 ga, 4n; =5n, +1 ni 16 ga ko‘paytiramiz va bu ikki tenglikdan
64n, =125n, +36 ni hosil qilamiz. Uni 5 ga, 4n, =5n; +1 ni
64 ga ko‘paytiramiz. Bu ikki tenglikdan 256n, = 625n, +1476
ni hosil gilamiz. Uni 5 ga, 4n, =5n, +1 ni 256 ga ko‘paytiramiz.
Hosil bo‘lgan tengliklardan 1024n, =3125n, +1476 ni olamiz.
Uni 5 ga, n=>5n, +1 ni 1024 ga ko‘paytiramiz va bu ikki tenglikdan
1024n =15625n, + 8404 ni hosil gilamiz.

Bundan ;, 15625n, + 8404 —15n+8+ 265n, +212 -
1024 1024

Endi n va ng ning butun (natural) son ekanligidan foydalanamiz.
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U holda % butun son bo‘lishi kelib chiqadi, uni @ bilan
265 212
belgilaylik: a = 2216 ¥ 222
1024
Bundan n6 = M =4q-1 _M . Bu yerda ham
265 265
qoldiq M butun son bo‘lishi kerak, uni M = b kabi bel-
265 265

gilaymiz. Yuqoridagi kabi fikr yuritib, g =7+ 1+ 13[)3—;17 ni hosil

gqilamiz. Qoldiq 13b—+17:c butun son bo‘lishi kerak. Bundan

3c+4 30 3c+4
. Bu yerda ham

b=3c—-1- =d butun son bo‘lishi

13
lozim. Bundan c:4d_1_|_d3_1 Endi d-1

=k deb belgilasak,

d =3k +1 bo‘ladi hamda c,b,a,ng,n lami k orqali ifodalash mum-
kin bo’ladi. Natijada n, =1024k +204;n=15625k +3121 bo‘ladi.
k =0 bo’lganda masalaning eng kichik musbat yechimlarini hosil
gilamiz: jami 3121 ta yong‘oq; birinchi dengizchi 828, ikkinchi dengiz-
chi 703, uchinchi dengizchi 603, to’rtinchi dengizchi 523, beshinchi
dengizchi 459 yong‘oq olishadi, maymunga 5 ta yong‘oq beriladi.

Javobi: Yong‘oqlarning mumkin bo‘lgan eng oz soni: 3121.
Dengizchilarning olgan yong‘oqlari mos ravishda: 828, 703, 603, 523,
459. Maymunga 5 yong‘oq berildi.

Kokos yong‘oqlari haqidagi masalani yechish dastlabki variantida
1024x —2101=3125y tenlamani, ikkinchi (Uiliams) variantida
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1024x —-1476=3125y yoki 1024n =15625n, + 8404 tenglamalarni
butun sonlarda yechishga keltiriladi. Bunday tenglamalar Diofant
tenglamalari deyiladi. Bunday tenglamalarni yechish usullari bilan [4]
magqolada tanishish mumkin.
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Kacoui-nedaco2ux KOMnemeHmuiueuny WaKwiiaHmupumL dcapaéuuny_MoHumMopuHeu

ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

MEJATOTAKA OJIA TABJIUM MYACCACAJIAPHUJIA
BYJFYCU HH®OPMATHUKA YKUTYBUNJIAPUHUHT
KACBUM-TTIEJJATOT'MK KOMIIETEHTJINT UHA
IMAKJIJAHTUPUII )KAPAEHU MOHUTOPUHITU

1. Y. Yemonkynos
V3IIDUTH masnu dokmopanmu

Maxkonaoa nedacocuka oauti mavium myaccacaiapuoa Oynycu
uHopmamuxa yKumy8uuiapuHuHe Kacoui KoMnemeHmiaueunu
WAKTLAHMUPUWL HCAPAEHU MOHUMOPUHRU XAKUOA (UKD topumuiaou
xamoa nedazocuxa OTMnapoa ykumysuu xacouii KoMnemeHmaueuHu
WAKATAHMUPUUL OUHAMUKACU 8a YKUMYBHUU KACOUL-Neda2o2ux
KOMNemeHMAUSUHUHS WAKIIAH2AHIUK 0apadxcacuea ouo MaviyMomiap
MaxKoum 3mujieaH.

Taanu cyznap: Komnemenmauk, nopmeonuo, mooeisb, maxcpuoa—
CUHOB, UHMYUMUSE, PENPOOYKMUB, UHCOOUII.

The article provides an overview of the process of formation
of professional competencies of future teachers of informatics in
pedagogical universities, and also provides information about the
dynamics of the formation of professional competence of teachers in
teachers and levels and the formation of professional and pedagogical
competence of teachers.

Key words: competence, portfolio, model, experimentally test,
intuitivnaya, reproduktivnaya, tvorcheskaya.

B cmamue 0aemcs 0630p npoyecca hopmuposanus npogeccuonanbHuix
KomnemeHyutl 0y0ywux yyumenei uH@GOpMamuky 8 nedacocuteckKux
8y3aX, a Makace NPUBOOUMCs ceederue 0 OUHamuKe Gopmuposanus
npogheccuonanbHoOU KoMnemeHm1Hocmu npenooagameine 8 neogy3ax
U Yyposuax gopmuposarue npogheccuoHarbHo-neda2ocuyecKkol
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KOMNemeHmHOCmuU npenooasameel.

Knwuesvie cnosa: xomnemenyus, nopmeoauo, mooens,
IKCNnepuUMeHmanb-Holli mecm, UHMYUMUBHAS, PeNnpoOyKMUEHAS,
meopyecKas.

MabiryMKH, MOHUTOPHHT jKapacH Ba XOAUCAIAPHHA JOMMHN Ky3aTHIL
acocuJia YHUHI KyTUJa€TraH HaTWkara €Kku JacTia0Ku xonaTra
MOCJIMTMHU MyHTa3aM paBuia yprauuu kapaéauaup. LyHuHr yayx
MOHUTOPUHT YKUTYBUU KaCOMI KOMIIETEHTVINTMHU AKUITAHTUPUITHUHT
MYXHUM LIapTH XUCOOTaHA M.

NnMuil u3maHMNUIApUMUA3HUHT HaTHKalapura Kypa SpHIIHIIHA
MYHTa3aM paBHIIAa Ky3aTuO OopuIl Ba Ty3aTHULIIAp KUPUTHII
O6ynrycu MHPOpPMATUKA YKUTYBUMIAPHUHUHT KaCOMI KOMITETCHTIIUTMHU
IIaKJUTaHTUPUILTa OMJl MyOMMOJIap Ba KHMHYWIMKIAPHU aHUKJIAIITa
UMKOH sIpaTIy.

Taxpuba - CHHOB MIIUIAPHU JABOMMJIA TU3UMIM MOHUTOPHUHI OJIHO
OopuIMIIN KacOWW KOMIIETEHTIMKHUHT acTIaOKy Ba HATHO)KaBUU
JapakajgapuHu Oenrunal onuira Xu3Mar Kujau.

bynrycu ykutyBumiap kacOuii KOMIETEHTIUTMHU IAKJUIAHTUPUIILIA
KyHHIarn KOMIIOHEHTIIAp 3apyp XucoOmaHaau: 1) KOMIIETEHTIHK ¢e-
HOMEHUHMHI HIAKJITAHUII XOJaTUHU OeBOCUTA Ky3arull; 2) Oynrycu
nHpopMaTUKa YKUTYBUMJIAPUHUHT KacOUN KOMNETEHTIUTUHU
IAKJJITAHTUPUILI Ba TAKOMWJUIAIITUPUII KOHLIENIUACUHU YpraHUII;
3) OTMunapaaru TabJIuM >KapaéHUTra HOAHbaHABUM, MHHOBAIIMOH
VKUTHUII Ba TapOuWsIam METONJIAPUHUHT KYJUTAHUIUIIUHUA JOUMUN
paBullla amayra OUIMPUI, Ky3aTHO OOpHII Ba TaxXJWJ KWIKII Xamaa
YMYMJIAIUTHPHIIL.

Tapkuanam J03MMKH, allHaH TU3UMJIU MOHUTOPUHTHUHT
KYJUIAaHWITQHJIUTH Ou3jiapra TaJKUKOTIApUMU3 WIMUN (papasuHUHT
XaKKOHUWJINTHUHYU TAaCOUKJIAIIra UMKOH spaTAu. ACOCUN TaJKUKOT
MeToIapH cudaTuaa Ky3aTHIl, aHKeTa CYpOoBIapy YTKA3uUIIL, TECTIALl,
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MYCTaKua TaBcU(MIapHU YMYMIAMITUPHUIN, Tajlabalap MyCTaKul
WIUIAPUHU TaxJIAI KAIHII, YKATYBYHIAp KacOWl KOMITETEHTIUTHHU
MIaKJUTAaHTaHJIMK TapaykaCUHU aHUKJIaI Kabunapaan dhoiaananmiam [2].

VKUTHIIHKHT (ha0]1 METOTAPHHIHT Ky IUTAHHIHILH TAb/IAM KapaéHHTa
Tajnadanap OMIMMIIAPHU MXKOIUHM Y3JIalITUPUII TEXHOJIOTUSIIAPUHUHT
KYIUTaHUITUILY, Tasabanap/ia KpeaTuB KOOMTUS TIIApHUHT pUBOMKIIAHUILINTA
XU3MaT KWIUIIA aHUKJIAHIH.

Taxxprba Ba Ha30paT rypyxXjIapuaara oauo 6opuiral Taxpuda-cHHOB
WIUIapU yAApHUHT TaxJIMJ KWINII, Tajdabanap, MakTtad MabMypHUSATH
Ba YKUTYBUYHIIAPH, MIEJAroTuK aMaauéT paxOapiapu OuiIaH YTKa3uiaran
cyx0arnap KyWnaard XyJnocalapHu YMKApHUIITa UMKOH SIpaT/Iu:

e Taxpuba rypyXMHUHI Tajabamapu Ha3zopaT Typyxujaruiapra
HucOaTaH MakTab pean XaéTura Te3poK MOCIalla OJraHiap;

e Taxpuba rypyxu tanabamapu axOOpWUH-KOTHUTUB, TAXJIAIIHH,
KOMMYHUKATUB, TAIIXUCIOBYU, HAOTUATIN KYHUKMAJIApHU IOKOPU
napaxazna srainam. bymapHuHTr O6apuacu TaxpuOa TypyXH Taja-
Oanapuia OKOpHUAA KEITHPUITAH TasHY KOMIIETCHTIMKJIAPHUHT
HIaKJJTAHTAHJIUTUHY TaBcUIaniu;

e nacTnad penpoayKTUB Japa)kaja TAlIKWI KWIMHTaH Tanadanap
(haomusATH KEHMHYAIHK SHT'H HHHOBAIIMOH-VKOUH TaIKUKUH Tapakara
Ky Tapwiiu;

e Taxpuba-cMHOB I'ypyXMHUHI Oapua Tanabanapu KacOuii-
neAaroruk GaoiusaTra Taiép SKaHIMKIAPUHU KYpCaTIu, SbHU yiaap
TOMOHHUJIAH drajylaHTaH OMJIMM, KYHUKMa Ba Majlakajlap TU3UMIIH
xapakTtepaa 0ynub, ynap HOCTaHAApPT YKyB Bas3HWsATIapUla XaTTHU-
XapakaTIapUHUHT caMapaliid Ba TU3UMIIH SKaHJIUTUHU TACUKIAIIH.

TanaGamapna kacOWi - MeAaroruk KYHUKMa Ba MaJlaKaJIapHUHT
MIaKJIJIAHUIIWHA Ky3aTHO OOpHIN YUyH YIApHUHT WXKOIUN HIILIapu
(TrearoruK KyHJaJIMK FOPUTHILL, TT€IaTOTHK aTaMaliap JIyFaTHHU FOPUTHIIL,
Ttanabanap “nmopTdoSu0”’CH)HH TaXJIMJI KUJIUII amalira OUIUPHUIIIH.
Okopuaa kentupuinran €HaamyBIapHUHT Oapyacu Tanabanapaa
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YKyB-Ounum aonusaTura mwxoauil EHnamum kabu cudaraapHUHT
MIAKJUTAHUIIATA XU3MAT KWITAHIUTUHE TaCAUKJIAIl MyMKHH.

Tana6anap “rmoptdoaro”cu Ma3MyHHUHH TAITKUI KWJIHII Tasiadanap/aa
¥3-Y3napuHu pUBOKIAHTHPHII AMHAMUKACHHU aHUKJIa0 onuiira Epaam
Oepnu. AHa nmryHnai pedruekcuB KYHUKMaJIApHUHT MAKUIAHTHPHIIAIINA
yIApHUHT OOIIIKA TabJIUM KapaéHu CyObeKTIapu OWIaH Jauanor oimd
OOpHII KYHUKMaJIApUHU MIAKUIAHTUPHUINN aHUKJIAHIU. ByrapHuUHT
O6apuacu Tamabamapaa MycTakuia (QUKpIam KYHHKMaJapUHHU
MIaKJUTAHTHPAIH.

Mynnait kunubd, 6uz Oynrycu nHpopMaTUKa YKUTYBUYMIAPUHUHT
KacOMi KOMIETEHTIIMKJIQPUHIHT IAKUTAaHTaHJIUK ME30HIapH cudaruia
Kyhunarunapaas ¢hoigamanInuk:

KacOwmif-nienaroruk KyHIKMa Ba Mallakaiapra acoc

1. | AxOopuit-Ommumim .
Oymagurad OUIMMIIAP TH3UMH.

[Nenaroruk (haoausTHUHT MOXUSTUHU TaBCU(IOBIN
2. | Akcuonoruk YKUTYBUNHUHT KacOWil KOMIIETEHTJIMTMHU aHIa0
OJIMLITA ACOCJIaHraH (PaoNIHSIT.

YKUTYBYMHHUHT KacOWil KOMITETEHTIIMK (DaoHsTHHH
3. | MoTtuBanuon camapaJy aMaJira OlMPHIITa KapaTuiIraH nearornk
(aoNMATHUHT HYHAINIIN.

Hocrangapt memaroruk BasmsTiIapaa camapain
XaTTU-XapaKaTIapHd TabMUHIOBYH I1€arOTHK
MyaMMOJapHU MOJCJUIAIITHPHIN KYHHKMa Ba
MaJtakajgap KOMITICKCH.

4. | KonCcTpyKTHB-()aoIusTINn

Tanmabama ¥3 xacOui-meqaroruk (GpaorusTHHU
TaXJIMJI KHJIa OJTHIII MaJlaKaJIApUHUHT MABKYIUINTH,
6. | Ananuruk-peduaexcus YHHHT [eJArOTUK MyaMMOJIapUra KU3UKHIILIAPH Ba
nenaroruk (HaosiusaT IaBOMUJIA Y3-Y3UHHU HAa30par
KWJIa OJIMIINIA HAMOEH OYaiu.

TaakuKOT maBoMuIa YKUTYBYH KacOUK-TIEAaroruk KOMIETECHTINTH
IIaKJUIAHUIIY Ba TAKOMWJUIAIIMIIMHUA KyWuaaru ydra aapaxana
aHUKJa/MK: UHTYUTUB; PENIPOAYKTUB; mxonuii [1].
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Taxxpnba-CHHOB MIIUTAPUHUHT HATHXKalIapH Takpuba rypyxjiapuaa
KacOMM KOMIETEHTIMKHUHT IIaKJIIaHUII JapaKaCUHUHI Ha3opar
rypyxJapuaarura HucOaTaH FOKOPH SKaHIUTHHY KypcaTau (1-xamasai).

ITexparornka OTMuiapaa YKUTYBYH KacOHi KOMIIETCHTIUTHHH

AKJIJIAHTHPHUII JTHHAMHKACH

1->xanBai.
T'ypyxanap Taxpuba rypyxiaapu Hazopar rypyxJyiapu
Ticii/m;g:jm Hazopar TacauxsioBun Hazopar
Vyraua Gamt CHI:IOB Taxpuba- | Taxpuba-CMHOB | TaxkpuoOa-
P CHHOB HIILIAp UIIIapH CHHOB HIILIAp
Hutapu 8,4 42 6.4
4’8 b > b
Yeum 3.6 22
JIMHAMHKACH

VYly skaaBangaru MabIyMoTiIap OYVIFycH YKUTyBUMIIApa KacOuit
KOMIIETEHTJIMKHU MIAKJJTAHTUPUIIHUHT UHTErPaTUB KYPCaTKUUMHU
udponanad typubau. by epaaru Oannap maxmyacu OYarycu
YKATYBUMJIADHUHT IIAXCUM HAa3apHil, TEXHOJIOTUK Tal€prapiinKiiapy Ba
ynap (HaonMATHHUHT HaTWXanapu opkaiu udonananrad. XKaasanman
KYpUHUO TypuOaNKH, TaxXpuda rypyxaapuaar yprada 6amn 3,6 housHu,
Ha3opar rypyxuaaru yprada 6amt 2,2 (ou3HM TAIIKUI 3TMOK/IA.

IOkopunarunapra Kymmmya paBuiiga OYJIFycH YKUTyBUMIIApaa
KacOMI KOMMETEHTIMIKHUHT HIAKJIJIAHTAHJIMK Japa’kacuHU aHMKJIAII
yUyH Tearoruka (aHUHUHT Ba MHPOPMATUKA YKUTHUII METOIUKACH
(baHIapUHUHT aCOCHM TylTyHYaIapy OYinda TeCT CHHOBIAPH YTKA3MIIH.
VHUHT HaTwxajnapu Taxpula rypyxjapuaaru tanadanapia erapiu
Japakajgaru KacOuii-negaroruk OWiIuMMIiap IaKJUIaHTaHIUTHHU
kypcatau. Taxpuba-cuHOB HMILIAPUHUHT HaTHXKajlapu Taxpuoda
rypyxjaapuaa 82% Hu Ha3zopaT rypyxJapuaa 3ca 65% Hu TalKul KWIIH.

OnuHran connu MabiaymoTiaapHu CrerofeHT-Puiiep KpUTepusicu
acocHJia MaTeMaTUK-CTaTUCTUK TaXJIWIN YTKa3uiaau. Taxpuda-cuHOB
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YTKa3UITaHJaH KeWHWH OJIMHTaH KYpCcaTKU4Iap Taxpuoa rypyxJIapuHuKd
Ha3opar rypyxJaruiapra HucOaTtaH IOKOPU SKAHJIUTH aHUKJIAHJIH.
VYaapHUHT HaTHXKanapu 2-KaaBajiga KeITHPUIITaH.

2-xaaBaj.

Ilegaroruk KOMNETEHTIUKHUHT

Taxxpuba-CUHOB T u Hasoparr u
MIAKJIJIAHTaHJIMK Japakacu P YPyX pat rypyx

WnTynTHB napaxa 1% 8,3%
Penpaykrus napaxa 59,7% 71,7%
Woxoauit napaxa 39,3% 20,0%

Kanpannan kypuHuo6 Typubnuku neaaroruka OTMumapna
OYnFycHu YKUTYBUYMIIAPUHUHT KacOMM-TIearoruk KOMIETEHTIMTUHU
MIAKJUTAHTUPUII IIAPT-IIAPOUTIAPH TYFPU TAHJIAHTAHJIMTUHU Ba amalira
OILIMPUITAHIIUTUHU KYPUII MyMKHH.

Xynoca Kuub alTran/ia, meJaroruka ojfii TabIuM Myaccacanapuiaa
OYnFycH YKUTYBUYMIAPHUHT KaCOMI KOMITIETEHTIUTHHY ITaKJUTAHTHPHUIIT
Y4yH IOKOpHUJa Takiaud »TunaéTraH Me3oHJapiaH QoiaamaHuIl
Makcaara MmyBohuk xucobmanaau. bynna 6ynaxak mHpopMaTruka
YKUTYBUMIIADUHUHT KacOUM-TIeNaroruk KOMIIETEHTIUTH MYailsH
Jlapa)ka/la TaKOMUJUIAIIaIu.

Anadouétaap:

1. [legaroruk KOMIETEHTIIMK Ba KPEATUBIHK acociapu /MyclinuMoB
H.A., Yemon6oea M.X., Caiipypo .M., TypaeB A.b. — TomukeHT,
2015.—120 Ger.

2. Boponuna I A. MeTtonuka n3ydeHus ypoBHs podeccuoHaim3ma
nenaroroB-Bocnutarenei // Knaccusit pykoBoautensb.-2005.-
Ne5.-C.72-76.
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ASTRONOMIYANI O ‘QITISHDA “KEYS STUDY”
TEXNOLOGIYASIDAN FOYDALANISH

E O. Dadaboyeva, T/[I1V ookmopanmu

Ushbu magolada umumiy astronomiya fanidan “Turli geografik
kenglamalarda osmon sferasining sutkalik ko ‘rinma aylanishi” mavzusiga
doir keyslar tavsiya qilingan. Mazkur keyslardan dars jarayonida
foydalanish orqali astronomiyani o ‘qitishda gumanitarlashtirish
prinsiplari bajarilishi ko zda tutiladi.

Kalit so‘zlar: gumanitarlashtirish, osmon sferasi, zenith, nadir,
matematik gorizont, osmon ekvatori, sutkalik parallellar, osmon me-
ridiani

The present article is devoted to make recommendation general
astronomy from science “Different geographis widths sky sphere day
period seen rotation” theme reading keys. This keyses use astronomik
stady humanitarians principle.

Keywords: humanization, sky sphere, zenith, nadir, mathimetical
horizon, sky's ecvator, daily parallacs, meridian of sky

B oannoti no ooweu acmpornomuu cmamovu no meme «Cymounoe
8U3YANbHOE 8palyeHUe HeOeCHOU cpepbl 8 pasHoll 2eocpaguieckoil
wupomay npeonazaemcs pasuvie Keucvl. Imu Keucvl Mo2ym
UCNONBL30BAHDL 8 CENAX 0CBOCHUSL 2YMAHUMAPUZAYUOHHO20 NPUHYUNA 8
3AHAMUAX ACMPOHOMUU.

Knrouesvie cnosa: cymanumapusayus, nebecnas cgepa, 3enum,
Haoup, mamemamuueckuii copuzonm, HebecHas 3K6amopd, cymouHblil
napannenu, HebecHvlll MepuouaH

Ko‘pgina pedagogik tajribalar natijalari fanlarni (ayniqgsa, informati-

ka, matematika, fizika, astronomiya) o‘qitish jarayonida foydalanilayot-
gan ilg‘or pedagogik yondoshuvlarni o‘zgartirish orqali o‘quvchilarni
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fanlarga qiziqtirishga, ularning mustaqil ishlashda faolliklarini oshirishga
erishish mumkinligini tasdiqglamoqda. O‘qitishda shunday zamonaviy
pedagogik texnologiyalardan biri keys texnologiyasi hisoblanadi.

Rivojlangan horijiy ta’lim muassasalarining o‘quv jarayonida keng
foydalanilayotgan keys asosidagi vaziyatli o‘qitish negizida yangi yon-
doshuv yotadi [1].

Keys deganda qandaydir ob’yekt yoki hodisa bilan alogada bo‘lgan
va aniq fanlar sohasidagi bilimlarni qo‘llash va paydo bo‘ladigan mua-
mmoni yechish yo‘llarini zarurati bo‘lgan aniq muammoli vaziyatni
tavsifi tushuniladi. Keysning mazmuni ta’limning aniq zaruratiga mos
holda tuziladi [1].

Quyida astronomiya fanining mazmuniga mos keys topshiriqlari
bayon qilingan:

Keys bayoni
1- KEYS. Kitob varaqglayotgan o‘quvchi quyidagi rasmni ko‘rib

-~ o‘rtog‘iga savol berdi: — Mazkur rasm
¥ to‘g‘ri tasvirlanganmi? Kun bo‘yi soyaning
uzunligi o‘zgarmasligi mumkinmi? Unda
~ . negabizningsoyamizning uzunligi o‘zgaradi
Savollar:
1. Bu rasmdagi holatni siz qanday
~ izohlaysiz?

2. Ushbu savollarga ganday javob berish lozimligi haqida tavsiya
ishlab chiqing.

3. Siz qanday fikrdasiz, rassom xatolikka yo‘l qo‘yganmi?

4. Siz ushbu muammoni qanday hal etgan bo‘lardingiz?

Talabalar uchun ko‘rsatmalar:

1. Keys mohiyatini yetarlicha anglab oling.

2. Rasmdagi holatni izohlashga xizmat qiluvchi omillarni aniqlang.

3. Kuzatuvchi Yerning qaysi nuqtasida bo‘lganda, ma’lum kunda
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gorizontning to‘rt o‘zaro perpendikulyar tomonlariga yo‘nalgan soyalari
bir xil uzunlikka ega?

3. Sizningcha kuzatuvchi Yerning gaysi joyida turibdi?

4. O‘z fikringizni bayon eting.

Keysni yechish jarayoni:

1. Talabalar keys mohiyatini u bilan tanishish orqali kichik guruhda
muhokama qiladi.

2. Talaba kichik guruh a’zolari bilan hamkorlikda muammoni hal
etishga zamin tayyorlaydigan omillarni aniglaydi.

3. Muammoni hal etishga imkon beradigan omillardan eng muhimlari
ajratib olinadi.

4. Kichik guruh a’zolari umumiy fikr asosida eng muhim omillarni
bayon etadi.

5. Kichik guruhlarning fikrlari tahlil etiladi va umumiy xulosa
yasaladi.

O¢qituvchining yechimi

Kuzatuvchi Yerning qutbida bo‘lgan, chunki u yerda ixtiyoriy kunda
(21.03 dan 23.09 gacha Quyoshning balandligi uning og‘ishiga teng
bo‘lib, uning sutkalik harakati gorizontga parallel bo‘ladi. Binobarin,
uning soyasining uzunligi kun davomida bir xil bo‘ladi.

Keys bayoni
2-KEYS. Kitob varaqlayotgan Ahmad quyidagi rasmni ko‘rib

IS
E‘E : ('} & ajablandi va o‘rtog‘i Saidga savol berdi:—
. Seg § Mazkur rasm to‘g‘ri tasvirlanganmi?
Rasmda tasvirlangan odamni soyasi
tushmagan desa ham bo‘ladimi? Rasmni
uchratganimdan beri kun bo‘yi jismlarning
« soyasini kuzatyapman, hatto o‘zimni ham
soyamni bir necha bor kuzatdim. Lekin
rasmdagidek holatni guvohi bo‘lmadim. Demak, rasm noto‘g‘ri
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tasvirlangan. Said ham to‘g‘ri rasm xato berilgan dedi (rasm).

Bu ikki o‘rtoq to‘g‘ri fikrladimi yoki rostdan ham rasm noto‘g‘ri
tasvirlanganmi?

Savollar:

1. Bu rasmdagi holatni siz qanday izohlaysiz?

2. Ushbu savollarga ganday javob berish lozimligi haqida tavsiya
ishlab chiqing.

3. Siz qanday fikrdasiz, rassom xatolikka yo‘l qo‘yganmi?

4. Siz ushbu muammoni qanday hal etgan bo‘lardingiz?

Talabalar uchun ko‘rsatmalar:

1. Keys mohiyatini yetarlicha anglab oling.

2. Rasmdagi holatni izohlashga xizmat qiluvchi omillarni aniqlang.

3. Kuzatuvchi Yerning qaysi nuqtasida bo‘lganda, ma’lum kunda
jismlarning soyalari tushmaydi?

3. Sizningcha kuzatuvchi Yerning gaysi joyida turibdi?

4. O‘z fikringizni bayon eting.

Keysni yechish jarayoni:

1. Talabalar keys mohiyatini u bilan tanishish orqali kichik guruhda
muhokama qiladi.

2. Talaba kichik guruh a’zolari bilan hamkorlikda muammoni hal
etishga zamin tayyorlaydigan omillarni aniglaydi.

3. Muammoni hal etishga imkon beradigan omillardan eng muhimlari
ajratib olinadi.

4. Kichik guruh a’zolari umumiy fikr asosida eng muhim omillarni
bayon etadi.

5. Kichik guruhlarning fikrlari tahlil etiladi va umumiy xulosa
yasaladi.

O¢qituvchining yechimi

Bu rasm juda qiziq ko‘rinishi mumkin: bu rasmda Quyosh yaxshi
yoritib turishiga qaramay, Yerga odamning soyasi tushmaydi desa bo‘ladi.
Biroq bu rasm naturadan olingan, ammo bizning kengliklarimizda emas,
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ekvatorga yaqin joyda, Quyosh kuzatuvchining deyarli tepasida (ikkinchi
xil aytganda, «zenitday) turgan paytda olingan. Bizning kengliklarimizda
Quyosh hech vaqt zenitda bo‘lmaydi; bunday manzarani bizda ko‘rish
mumkin emas. Bizda tush vaqtida Quyosh eng baland bo‘lganda
(22-iyunda) u issiq poyasining shimoliy chegarasidagi hamma joylarning
(Rak tropigida shimoliy kenglikning 23°26/parallelida) zenitida bo‘ladi.
Yarim yildan keyin, 22-dekabrda Quyosh 23°26' janubiy kenglikdagi
hamma joylarning (Kozerog tropigida) zenitida bo’ladi. Shu chegaralar
orasida, ya’ni issiq poyasda Quyosh yiliga ikki marta zenitda bo‘ladigan
yerlar joylashgandir. Bu joylarni Quyosh tepadan shunday yoritadiki,
buyumlarning soyasi xuddi ularning tagida bo‘ladi.

Xulosa qilib aytganda, bu xildagi zamonaviy pedagogik
texnologiyalardan o‘qitishda o‘rinli foydalanilganda, o‘quvchilarning
qiziqishlarini, darsning sifat va samaradorligini oshishiga olib keladi.

Adabiyotlar:

1. A.A.Abduqodirov, Q.M.Karimov, [.A.Yuldoshev. “Aniq fanlarni
o‘qitishda keys texnologiyasidan foedalanish uslubiyati. Toshkent: “Fan
va texnologiya” nashriyoti, 2015.

2. Ya.l. Perelman. “Qiziqarli astronomiya”. - Toshkent, 1958.

3. Mamadazimov M.M., “Gumanitar yo‘nalishli litseylar,
professional kollejlar hamda fizika—matematika yo‘nalishli litseylar
uchun astronomiya kursining ikki xil sathi//~T.:TDPU, respublika ilmiy-
amaliy konferensiyasi materiallarida.—12—-13 dekabr,2008.
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OSI MODELI VA UNDA FOYDALANILADIGAN
PROTOKOLLAR

E. K. Samandarov, TDPU o ‘gituvchisi

Hozirgi kunda tarmogq tushunchasi nafaqat kompyuterlar uchun bar-
cha turdagi elektron qurilmalar uchun asosiy tarkibiy gismlardan biriga
aylanib ulgurdi. Ushbu magolada kompyuter tarmoqlari protokollarining
tarixi, rivojlanish bosqichlari va hozirgi kundagi kompyuter tarmoqlarida
foydalanilayotgan protokollari ko ‘rib chiqiladi. Bundan tashqari hozirgi
paytda keng qo ‘llanilayotgan OSI tarmoq modelini gatlamlarga ajratgan
holda, har bir gatlamdagi protokollarni ko ‘rib chigamiz. Qatlamlardagi
har bir protokolni beramiz.

Tayanch so zZlar: EHM, protocol, TCP/IP, Transmission Control Pro-
tocol, Internet Protokol, ARPANET, OSI(Open Systems Interconnection),
1SO (International Standards Organization)

Nowadays the concept of computer network has become one of the
main feature not only for computers, also for every electronical device.
We overview the history of computer networks protocols, the developing
levels of protocols and protocols in current time. Moreover, we consider
OSI model as well as it’s layers and the protocols in OSI model in this
paper. We define every protocol in each level.

Key words: ECM, protocol, TCP/IP, Transmission Control Protocol,
Internet Protokol, ARPANET, OSI(Open Systems Interconnection), 1SO
(International Standards Organization)

B nawu onu cemu cmanu 0OHUM U3 OCHOBHBHIX KOMNOHEHMOS He
MONLKO O/l KOMNbIOMEPOS 8CEX MUNOE IILEeKMPOHHBIX YCMPOUCME.
Mbwbi paccmompum ucmopuio RpomoKoI08 KOMRbIOMEPHLIX cemell,
Pazpabomku yposHel RPOmMoKoI08 U NPOMOoKoLo8 8 3moi cmamoe. bo-

Jee moeo, Mol paccmampusaem mooenv OSI, ee yposHu 1 npomokovl
6 mooenu OSI.
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Kniroueswvie cnosa: SBM, npomoxon, TCP/IP, Transmission Control
Protocol, Internet Protokol, ARPANET, OSI(Open Systems Interconnec-
tion), ISO (International Standards onu )

Aslida, protokol sozi yunon tilidagi “protokollon” so‘zidan olingan
bo‘lib proto “birinchi” va kolla “yelim” degan ma’noni anglatadi. Ho-
zirgi kunda ushbu atama nafaqat kompyuter tarmoqlarida balki ijtimoiy
hayotning ko‘plab sohalarida keng qo‘llaniluvchi atamalardan biri
hisoblanadi. Kompyuter tarmoqlaridagi ma’nosi haqida to‘xtaladigan
bo‘lsak, haqiqiy hayotda insonlar o‘zaro muloqat qilgan vaqtda bir-bir-
larini fikrlarini tushunishari uchun kamida umumiy bitta tilni bilishlari
zarur bo‘lgani kabi kompyuter tarmoqlarida joylashgan bir nechta kompy-
uterlar o‘zaro ma’lumot almashinishi uchun kompyuter protokollaridan
foydalaniladi. Ya’ni kompyuter protokoli tarmoqda joylashgan ikki va
undan ortiq qurilmalar o‘rtasidagi alogani ta’minlovchi standartlar va
qoidalar to‘plamidan iborat.

Elektron hisoblash mashinalari (EHM) yaratilgan dastlabki yillarda
EHMIar o‘rtasida ma’lumotlar almashinishi uchun aloga o‘rnatish
ilojsiz ish bo‘lgan. Ammo birmuncha vaqt o‘tib EHM lar hajmi kichrayib
bajaradigan vazifalari kengaya boshladi natijada, EHM larning qurilma
va dasturiy ta’minotlarida katta o‘zgarishlar sodir bo‘la boshladi.
Dunyodagi ko‘plab tashkilotlar va olimlar EHM lar o‘rtasida o‘za-
ro axborot almashinishini ta’minlovchi yangi texnologiyalar ustida
tadqiqot ishlarini olib bora boshladilar. Shu kabi tadqiqot ishlaridan
biri 1974 yilda AQShlik olimlar Vint Sefr va Bob Kahnlar tomonidan
TCP/IP ya’ni Transmission Control Protocol va Internet Protokol
yaratilishi bo‘ldi va ushbu protokollar hozirgi kunda Internetning asosi
sifatida AQShning mudofaa vazirligi tomonidan yaratilgan ARPANETni
yaralishiga asos bo‘ldi. Ushbu protokollarning yaratilishi hozirgi kunda
ishlatilayotgan boshqa turdagi protokollar uchun ham asos bo‘ldi va
tarmoq texnologiyalarining rivojlanishiga kata ta’sir ko‘rsatadi. IP tar-
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moqda joylashgan qurilmalarni adreslash va ma’lumotlarni bir nuqtadan
ikkinchisiga yo‘naltirish vazifasini bajarsa, TCPning vazifasi jo‘nati-
liyotgan ma’lumotlarni paketlarga ajratgan holda manzilga yetib borishi
va paketlarga ajralgan holatda manzilga yetib kelgan ma’lumotlarni
qaytadan boshlang‘ich holatiga keltirishdan iborat. Ushbu protokollar
hozirgi kundagi barcha kompyuter tarmogqlarida keng qo‘llaniladi va
ayni vaqtda mavjud bo‘lgan hamma turdagi qurilmalar (mobil telefonlar,
planshetlar va noutbuklar) uchun kompyuter tarmog‘ining simli va simsiz
ko‘rinishlarida keng ishlatilmoqda.

Hozirgi vaqtda yuqorida takidlangan protokollardan tashqari boshqa
turdagi protokollar ham kompyuter tarmoglarida keng qo‘llaniladi va ular
kompyuter tarmog‘larida bajaradigan vazifasiga ko‘ra bir-birlaridan farq
qilishadi. Ushbu protokollarni tarmoq modellari o‘zaro birlashtirib turadi.

Tarmoq modellari bir nechta qatlamlardan iborat bo‘lib har bir
gatlamning kompyuter tarmog‘ida o‘z vazifasi bor va har bir qatlam bir
nechta protokollardan tashkil topishi mumkin. Ushbu maqolada OSI
(Open Systems Interconnction) tarmoq modelini ko‘rib chigamiz. OSI
modeli kompyuter tarmog‘ini yettita gatlamga ajratgan holatda, har bir
qatlamga alohida vazifalarni yuklaydi va ushbu vazifalar tartibli ket-
ma-ketlikda amalga oshiriladi. OSI modeli g‘oyasi ISO (International
Standards Organization) tomonidan 1977 yilda paydo bo‘lib rivojlantirila
boshlangan. Ushbu model hozirgi kunda mavjud bo‘lgan ko‘plab tarmoq
texnologiyalari uchun asosiy tarmoq modeli sifatida qo‘llanilmoqda.

Magolaning keyingi qimslarida ushbu tarmoq modeli, uni tashkil
etuvchi qatlamlar va protokollarni ko‘rib chigamiz.

OSI modeli

Ushu bo‘limda OSI modelning tarixi, rivojlanish bosqichlari, undagi
qatlamlar va ularning vazifalari, har bir qatlamga kiruvchi protokol-
larni yoritib berishga harakat gilamiz. OSI modeli 1984-yili Xalqgaro
standartlar tashkiloti tomonidan ISO tomonidan tagdim etilgan bo‘lib,
shundan buyon hamma tarmoq texnologiyalari ishlab chiqaruvchi
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tashkilotlar tomonidan keng foydalanib kelinmoqda. Har ganday univer-
sal model singari, OSI modelining ham ishlash strukturasiga o‘zgarishlar
kiritish ancha qiyin. Lekin OSI modeli bilan yaqgindan tanishish tarmoqda
ro‘y berayotgan jarayonni yaxshi tushunishga yordam beradi. Hamma
tarmoqda bajariladigan vazifalar (funksiyalar) modelda yettita gatlamga
bo‘lingan. Har bir qatlamning modelda oz

vazifasi bor. Quyida joylashgan jismoniy, kanalli, NEMONIY QATLAM
tarmogqli va transport qatlamlarining asosiy vazi- KANALLY QATLAM
fasi yuqori gatlamga xizmat ko‘rsatishdan iborat TARMOGL QATLAM
bo‘lsa, yuqori qismda joylashgan prezentatsiya, e

amaliy va aloqa vaqti qatlamlarining vazifasi aniq R
manzil bo‘yicha qabul gilingan ma’lumotni inson
tushunadigan ko‘rinishga keltirib foydalanuvchiga
yetkazib berishdan iborat.

PRIEZENTATSIYA QATLAM

AMALIY QATLAM

Quyida joylashgan qatlamlar soddaroq bo‘lib, aniq vazifalarni baja-
rishga yo‘naltirilgan. Modelda har bir qatlam o°zidan tepadagi va quyi
qatlam bilan muloqot qiladi. Yuqori qatlam ayni vaqtda ilovaga ishlayot-
gan, amaliy masalaga to‘g‘ri kelsa, quyi qatlam esa, signalni aloga kanali
orqali uzatishga to‘g‘ri keladi. rasmda keltirilgan qatlamlar vazifasi
tarmoqda joylashgan qurilmalarning har biri tomonidan bajariladi.

Bir abonentdagi har bir qatlam shunday ishlaydiki, u boshqa

abonentning xuddi shu qat-

VEATUVORT QARUL QILLNCTI

lami bilan to‘g‘ri aloqasi ISMONTY GATLAM IEMONIY QATEAM
bOrdek, ya’ni tarrnoq abo- KANALLIQATLAM KANALLI QATLAM
nentlarining bir xil nomli TAHMOGLI QAILAM TARMOGL QATLAM
qatlamlari o‘rtasida virtual HRARGOONECHI A TR ANALAT QAL

al o qa man ud AL VADTINING GATLAM ALDGN VATINING GATLAM
B II' t armo q ab one l'lt a FREZFNTATSIVA QATLAM PREZENTATSIYA QATLAM
lari o‘rtasidagi real aloqa

AMALTY QATLAM AMALTY QATLAM
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fagat eng quyi birinchi qatlamda mavjud (jismoniy qatlam). Axborot
uzatayotgan abonentda axborot barcha qatlamlardan yuqoridan boshlab
quyi gatlamda tugaydi. Qabul qiluvchi abonentda esa, qabul qilingan
axborot teskari yo‘nalishda, quyi qatlamdan boshlab, yuqori bosqichga
harakat qiladi (rasm).

Magolanig keyingi qismida OSI modelining har bir gatlami, gatlam-
larning tarmoqdagi vazifalari va har bir qatlamga kiruvchi protokollarni
vazifalarini batafsil ko‘rib chigamiz. Modelni ko‘rib chiqishni quyi
gatlamlardan boshlaymiz. Modelni eng quyi qatlamida jismoniy qatlam
joylashgan.

Jismoniy qatlam (Physical layer) — bu modelni eng quyi qatlami
bo‘lib, tarmoqgning elektron uzatish texnologiyasidan iborat. Ushbu
qatlamda axborotlar bitlarga ajratiladi. Bitlarga ajratilgan axboratlar tar-
moqning simli yoki simsiz shakldagi aloqa kanali orqali adres bo‘yicha
uzatilgan qurilma orqali qabul qilib olingandan keyin bitlarga ajratilgan
axborotlarni qaytadan asl holatiga konvertatsiya qilinadi. Ushbu qatlam
qisqa masofalarga simsiz ravishda axborotni uzatuvchi Bluetooth tex-
nologiyasini, Optik tolali tarmoq orgali ma’lumotlarni jo‘natuvchi OTN
protokolini, Odatiy mis telefon kabellari orqali uylarga yoki boshqa tur-
dagi tashkilotlar binolariga ma’lumotlarni yuqori chastota diapozonida
yetkazib berish texnologiyasi DSLni, ma’lumotlarni optik liniyalar
orqali uzatuvchi passiv optik tarmog‘i (PONs), radio to‘lqinlar asosida
ishlovchi simsiz aloqaga asoslangan IEEE.802.11 protokolini, Ethernet
uchun asosiy standart IEEE.802.3ni, kompyuter va modem yoki terminal
serveri o‘rtasidagi interfeysni funksional va mexanik xususiyatlarini
ifodolovchi TIA 449 standartlarini qo‘llab quvvatlaydi.

Kanal gatlami yoki uzatish yo‘lini boshqarish qatlami (Data link
layer.) Bir hil tarmogqlarda ikkita qo‘shni qurilma o‘rtasida oldingi jismo-
niy qatlam orgali bitlarga ajratilgan ma’lumotlar yaxlit shaklda uzatilishi-
dan oldin shifrovka, qabul gilingandan keyin rashifrovka qilinadi. Bundan
tashqari yana tarmoqqa ega bo‘lishni uzatishdagi xatoliklar aniqlanadi
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va yana qabul qilish qurilmasiga xato uzatilgan paketlarni qaytadan
uzatishni boshqarish amalga oshiriladi. Ushbu qatlamda adres resolution
protocol (ARP), internet protokolini serial portlar router konnektorlarda
ishlashga mo‘ljallangan inkopsulyatsiyalanishini ifodalovchi serial line
internet protocol (SLIP) , SLIPning bir turi hisoblangan compressed SLIP
(CSLIP) protokoli, ma’lumotlar to‘g‘ri yo‘nalishga uzatilishini tamin-
laydigan va ma’lumotlarni uzatish tezligini nazorat qiladigan high-level
data link control (HDLC) protokoli, IEEE.802.3 standarti, birga-bir
bog‘lanishni amalga oshiruvchi point-to-point (PPP) protokoli, asosan
WAN tarmog‘ida ishlatiladigan paketlat almashinishida foydalaniladi-
gan X-25 protokoli, kompyuter kommunikatsiya protokoli synchronous
data link control (SDLS) va kompyuterni kompyuterga bog‘lash uchun
parallel portlardan foydalanuvchi odatda printerga bog‘lanish uchun
ishlatiladigan parallel line internet protocol (PLIP) protokolidan iborat.

OSImodelining uchinchi qatlami Tarmoq qatlami (Network layer).
Bu gatlam paketlarni manzillash, mantiqiy nomlarni jismoniy tarmoq
manziliga o‘zgartirish, teskariga ham va shuningdek, paketni kerakli
abonentga jo‘natish yo‘nalishini tanlashga (agarda, tarmoqda bir necha
yo‘nalish mavjud bo‘lsa) ya’ni paket ko‘rinishidagi ma’lumotni tarmo-
qda to‘g‘ri adres bo‘yicha jo‘natishni taminlaydi. Ushbu qatlam Internet
protocol (Ipv4), Internet protocol (Ipv6), paket protokoli internetwork
packet exchange (IPX), apple tomonidan yaratilgan macintosh operat-
sion tizimida ishlashga mo‘ljallangan AppleTalk protokoli, tarmoqda
xato xabar uzatilgan vaqtda, xabarni to‘g‘rilash va uzatmani nazorat
qilish to‘g‘irlash uchun ishlatiladigan internet control message protocol
(ICMP), internet protokol uchun xavfsizligini ta’minlovchi internet
protocol security (IPSec) va IP protokolga asoslangan ma’lumotlarni
guruhlab jo‘natishga asoslangan internet group management protocol
(IGMP) protokollaridan iborat.

Transport gatlami (Transport layer ) paketni xatosiz va yo‘qotmas-
dan, kerakli ketma-ketlikda yetkazib berishni amalga oshiradi. Shu bilan
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birga yana uzatilayotgan axborotlarni paketga joylash uchun bloklarga
tagsimlaydi va qabul gilingan axborotni qayta tiklaydi.

Ushbu gatlamda bitlarga ajratilgan ma’lumotlarni paketlarga ajrat-
gan holda tarmoqda so‘ralgan addressga jo‘natish vazifasini bajaruvchi
transmission control protocol (TCP), user datagram protocol (UDP)
protokollardir.

Aloqa o‘tgazish vaqtini boshqarish qatlami (Session layer) aloga
o‘tkazish vaqtini boshqaradi (ya’ni alogani o°‘rnatadi, tasdiqlaydi va ta-
momlaydi). Bu gatlamda abonentlarni mantiqiy nomlarini tanish, ularga
ega bo‘lish huquqini nazorat qilish vazifalari ham bajariladi.

Yopiq virtual tarmoq yaratishda foydalaniladigan pointtopoint tunne-
ling prtokol (PPTP), bir vaqtda bir nechta foydalanuvchiga ma’lumotlarni
jo‘natuvchi session announcement protocol (SAP), PPTP protokolini
kengaytirilgani bo‘lgan layer two tunelling protocol (L2TP) va lokal
tarmoqda xar hil turdagi kompyuterlarni bir-biri bilan aloga o‘rnatishga
yordam beruvchi network basic inputoutput system dasturi.

Prezentatsiya qatlami -(Presentation layer) yoki axborotni
tanishtirish qatlami, bu qatlamda axborot aniglanadi va axborot formatini
ko‘rinish sintaksisini tarmoqqa qulay ravishda o‘zgartiradi, ya’ni tarjimon
vazifasini bajaradi. Shu yerda axborot shifrlanadi va dishifratsiyalanadi,
lozim bo‘lgan taqdirda ularni zichlashtiriladi. Xar hil turdagi kompyuter
tizimlari o‘rtasidagi ma’lumotlarni almashinishni ta’minlovchi external
data representation (XDR) protokoli, bir-biri Internet orqali bog‘lanuvchi
klient/server o‘rtasida kommunikatsiya xavfsizligini ta’minlovchi tran-
sport layer security (TLS) protokoli, web server va brouzer o‘rtasidagi
shifrlangan alogani baholovchi standart xavfsizlik texnologiyasi secure
sockets layer (SSL) va foydalanuvchiga xar hil turdagi fayl turlari (audio,
video, rasm, dasturiy mahsulotlar fayllari) o‘zaro almashinishida foy-
dalanadigan multi-purpose internet mail extensions (MIME) protokoli.

Amaliy qatlami (Application layer) yoki ilovalar qatlami, u quyi-
dagi xizmatlarni amalga oshiradi: foydalanuvchining ilovasini shaxsan
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tasdiqlaydi, masalan, fayllar uzatishning dasturiy vositalari, axborotlar
bazasiga ega bo‘lish, elektron pochta vositalari, serverda qayd qilish xiz-
mati. Bu qatlam qolgan olti bosqichni boshqgaradi. Ushbu qatlamda world
wide webda xar hil turdagi fayllarni o‘zaro almashinishini ta’minlovchi
hypertext transfer protocol (HTTP), elektron pochta orqali ma’lumot-
lar almashinuvi uchun internet standarti simple mail transfer protocol
(SMTP), tarmoqdagi qurilmalarga dinamik IP adreslarni tayinlovchi
dynamic host configuratio protocol (DHCP), kompyuter tarmog‘idagi
klient server o‘rtasida fayllar almashinuvi uchun ishlatiladigan standart
tarmoq protokoli file transfer protocol (FTP), TCP/IP protokollariga
asoslangan masofa jihatidan uzoqda joylashgan kompyuterlarga kirish
uchun ishlatiladigan terminal emulation protocol (Telnet), tarmoqda
joylashgan qurilmalarni va ularni funksiyalrini monitoring qilish uchun
ishlatiladigan simple network management protocol (SNMP).

Modelni quyi ikki gatlamining (1 va 2) vazifasini, odatda, qurilmalar
bajaradi (2-qatlam vazifasini bir qismini tarmoq adapterining dasturiy
drayveri bajaradi). Aynan shu gatlamlarda tarmoq topologiyasi, uzatish
tezligi, axborot almashishni boshqarish usuli va paket formati (o‘I-
chami), ya’ni tarmoq turiga to‘g‘ri ta’lluqli ko‘rsatkichlar aniqlanadi
(Ethernet, Token-Ring, FDDI). Yuqori qatlamlar to‘g‘ridan to‘g‘ri biror
aniq qurilma bilan ishlamaydi, vaholanki 3, 4 va 5-qatlamlar qurilma
xususiyatlarini hisobga olishlari mumkin. 6 va 7-qatlamlar umuman
qurilmalarga hech ganday alogasi yo‘q. Tarmoq qurilmalaridan birini
boshqa biror qurilma bilan o‘zgartirilgan taqdirda ham ular buni hech
qachon sezmaydilar.

Yana shuni ta’kidlash kerakki, ikkinchi qatlamda (kanal qatlami) ikki
gatlam osti (sub layer) ajratiladi:

Yugqori gatlam osti (LLC — Logical Link Control layer) — bu qat-
lam osti mantiqiy ulashni amalga oshiradi, ya’ni virtual aloga kanalini
o‘rnatadi (uning vazifasini bir qismini tarmoq adapterlarining drayver
dasturi bajaradi).
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Quyi qatlam osti (MAC — Media Access Control layer) — bu qatlam
osti aloga uzatish mubhiti (aloga kanali) bilan to‘g‘ridan to‘g‘ri ega
bo‘lishni amalga oshiradi. U tarmoq qurilmasi bilan to‘g‘ri bog‘langan.
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unpopmamuKanu YKUMuuHue neoazo2uk XycyCusmiapu

YMYMTABJIUM MAKTABJIAPUHUHI' BOIIJIAHF Y
CUH®JIAPUJIA THOOPMATUKAHU YKUTUIITHUHT
IHHEJATOT'HK XYCYCHUATIIAPH

3.X. Xummamos, YV3IIPUTH mycmarun
MAOKUKOMYUCU

Yoy wmaxonaoa ywmymmavium maxkmabnapunune OouwliaHuy
cunghnapuoa ungopmamura anunu YKUMUWHUHE Neoazo2ux Xycycu-
amaapu kypub yuxuieat. Lllynuneoex, boutnaneuy cungrapoa ungop-
mMamuxa anunu YKumumoa yKy8 xcapaénuea ycuyouti 6a OuOaKmux
EHOauLy8 xamoa Hazopam WaKiiapu Xycycuod cy3 opumuidou.

Taanu cyznap. bownanzuy maxma6oa ungopmamuxa, AKT, unghop-
Mamuxa, ycayoull mavMunom, OUOaKmuK mavMuHOmM, KeHe Kamposiu
OUTUMAAD MUZUMU.

The paper considers the features of teaching computer science in
the elementary grades of secondary schools. The methodological and
didactic support of the educational process and the form of control in
the process of mastering the material in teaching computer science in
elementary grades are given.

Keywords. Computer science, ICT, computer science in primary
school, methodological support, didactic support, a system of compre-
hensive knowledge.

B pabome paccmampusaemcsi ocobennocmu npenooaeanus uH-
Gopmamuxu 8 HAYAIbHLIX KIACcax 00ujeobpa308amenbHblX UWIKOIL.
IIpusooumuscsa memoouueckoe u oudaxmuyeckoe obecneyerue y4eoHo-
20 npoyecca u hopmvl KOHMPOISL 8 NPOYEcce YCBOCHUsL MAmepuald 6
npenooasanue UHGOPMAMUKYU 8 HA4ANIbHBIX KIAACCAX.

Knroueevie cnosa. Ungopmamuxa, UKT, ungpopmamuxa 6 nauane-
HbIX K1ACCax, Memooudeckas obecneuenuss, Ouoaxmuieckas obecneve-
HUSA, cucmema KOMIIEKCHbIX 3HAHULL.
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ByryHru kyHna pecnyOiaMKaMU3HUHT O6apya coxanapuia Tyo y3ra-
punuiap coaup OymaérraHu MyHoca0aTtu OWIaH XaJK TabJIMMU TH3U-
MU OJJIU/a, TbHU (PaHJIIAPHUHT Ma3MyHHUHHU MOJEPHU3ALUIALI OpKa-
TM  YKyB MakcajJlapuHU amalira OIIMpHII OujiaH OOFJIMK Basudaap
TypuOau. 3aMOHABHH >KaMUSTHUHT WOKTUMOUN PHUBOXKIIAHHUIINTA MOC
KeJlaJuTaH SHTU TypJard 3aMOHaBHi MakTaOmap mozaenuna “Uudop-
maruka Ba AKT”Hu ypranum ymymTabaum MaktaOnapuaa S - cuHdaan
Oonurad YKUTHITHY ¥3 naura onaau[2,3].

X03Upru KyHJ1a KOMIIBIOTEP TEXHOJIOTUSIIAPUCU3 UHCOH (DAOTUATH-
HU TacaBBYp KWJIMII KMMHWH. KoMIbloTepiiap MILIAIHUA OCOHJIAIITHPA-
11, BAKTHU TEXal1 Ba Maco(paHu KUCKapTUPaaU, MabIyMOTHH KypHO
yuKaau, €3aau, caknaiau Ba MHTepHeT opkanu OyTyH AyHE OuiaH
aJI0Ka KUJIULI YYyH KEHI WY od4aau. byryHru KyHaa Komnerorep €paa-
Mya Oaauuil acapiap sSpaTHIMOKIA, MyCHKa €3WIMOKAa, (puiabmiap
APaTUIMOKZA.

bomnanruu cundnapaa uHpopmaTrka (GaHUHM YKUTHII METOI0-
JOTHSICHA aMaJira OIIMPHIIUINY Kepak OyiraH eTakdd FOsl TabJIMMHH
PUBOXKIIAHTUPUII, OUIUII (HAONHUSITUTa KU3UKUIITHU pParOaTIaHTHPHIII,
WITapy OJIMHTaH OMJIMM Ba KYHUKMayap acocuia sSHru OMIIMMIIapHU
srajulall KYHUKMaJlapuHU pUBOKIaHTUpUII Foscuaup| 1-3].

VY1i16y METOOIOTUSTHUHT SHT MyXHUM JKUXATH YKYBUUHU IXTUETKOP-
JTUK OWJIaH YHMHT XapakaTiapy Ba XaTTHU-XapaKaTapUHU TaXJIUJ Ku-
JIMII XaMJ1a MHTPOCHEKCHSIIAII Wy Inaard WyHnanumm, Oy Hadakar MaH-
TUKUH Ba ONEpalMoH (PUKPIIAIIHN PUBOKIAHTUPULIra, OalIKH YKyBUH-
Jla WKOUIMKHY IIaKJUIAHTUPUILTa XUcca KYIIUIIA Kepak.

bomnanrnu cundaa mHGopMaruka (HaHUHM YKUTHITHH HUMAJaH
Oomutam kepak? l'am mryHmakw, XarTo XO3WPTH 3aMOHABUN MakTad
YKyBUMCH KOMITBIOTED JTyHECH XaKuaa eTapiauda axooporra sra. Mak-
Tad YKyBUYMCHHUHT JyFaTura ¢aiap, TcKiIap, TMCKeTagap KupaIu Ba
y KOMIIBIOTEp KpaHUJa KaHJal CUYKOHYA TYPHUIINHU, YHU XapaKarra
KeJITUPUIIHM Ba YHUHT EpAaMuia MabIiyM Oup Ba3udaHu Oa’kapuIIHU
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Kyla XM Ownaau. Arap ousaja KarTaiaap KOMIBIOTEPHH Makcaara
MYBO(UK HIUTATHIIMACA, YKYBUNIAa MyaisiH CTEPEOTHIT MIAKHIUTAHA/IN:
KOMITBIOTED - YUMHYOKIAp.

by epna OusHuMHr Bazudamus, ymoOy aCpHHUHT IICHUXOJOTHSICUHU
Ownuin OuiaH, arap y ajulakadoH PUBOXKJIAHTAH OYJica, CTEPEOTUITHU
WVK KWW Ba y WUYK KOWJIa a0 OYIUITMHUHT OJITUHU OJTUII YIYH
Oapua cabii-XapakarjapHd aMaira OMUPHUIIIUpP. BU3HUHT BOKEIUKIa
KOMITbIOTEpPIa HOpMaJl, TYFpU MyHOCAa0aTHU TapOusiall, YKyBUM IIaxX-
CUSTUHH IAKJUTAHTUPUILIHUHT SHT MyXUM TapKuOMil KuCcMHTra aiiaHa-
. Macanas, YKyBuM rpaduk Myxappupaa uu3uiiHu €ku Microsoft
Wort MaTH nporeccopuia MaTH Ba rpa)uk KOMITIO3UIUSIIAP SPATHILIHH,
Power Pointnan doiiganann® MyasThUIBMIAPHA SPATHIIIHA YypraHca,
y XOJa KOMIIBIOTEp/A MIUIANI Y YUYH KM3UKApJIU M>KOIUH jkapacHra
alnaHaau.

Kommbrorep yiinHmapu YKyBumiIapja JyHE Xakuja OOIIKada Tac-
caBByp Xocui Kuiaau. by Oopana THOOHMii-ienaroruk KypukaaH yTran
Ky1u1abd Goiinany puBOKIAHUAIT OMUIUIAPHA MaBKY/I:

1. bu3 xoxJaiMu3Mu €KU NYKMH, KOMITbIOTEpa UIILIAII YKYBUKIIAP
yayH xyaa myxumaup. Ly 6ouc, ymymuii ypra TabiuM MakTabaapu
OonwanFud cHH(pIapuaa HHPOPMATHKAHUHT Baszuacu OMpUHYM Ha-
BOaT/Ia YKYBYMHH TYFPHU HYHATTHPHUIIIND.

2. bomnanruu cuHdaa nHpopMaTUKa rapciaapuaa KOMIbIOTEpIaH
¢oiifanaHuin YKyBIMIAPHUHT aCOCUH IXTUEKN XUCOOIaHIH.

3. bornutanFuy cuH(} YKyBUYMIIapH KOWJIA TAPUKACH]IA, KOMITBIOTEP-
Jap Ba KOMITBIOTEP JACTypiiapu XaKu/ia ajslakodaH MabliyM Oup Qukp-
japra ara.

VxuryBanHHHT Basudacu GUPHHYM HABOATHA ¥3-Y3HEAH YKYBUH-
napaa MIaKUIaHTaH OWIMMIIApHHA TH3UMIIAIITHPHUIN Ba yaapHU UH)OP-
MaTvka (paHMHUHT aCOCHH TyIIyHUYanapu OuiiaH Oofianiiad noopar.

bounanFuu cuH(Ia KOMIBIOTEp BUPTyas YHHHIAD OPKAIH YKYB-
gyya YIUUH MaliiHacH Ba caéxar y4ayH 3Mac, Oallki MyaMMOJIapHU Xall
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KWJIMII BOCUTACH JleTaH (PUKpPHU MIAKIUIAHTUPULI KyJa MyXUM. YOy
MEearoruk TU3UM Oomutanrud MaktaOnapaa wHpopmaruka haHUHA
VKUTUITHUHT MaKcaJiapy, Ba3udanapy, Ma3MyHH Ba XyCyCHUSTIApUHU
XHucoora onaau.

VKyBUMIapHH YKUTHII apaéHusa arap HHGOPMATHKA MyaiisH Ba-
3udasiapHi TYIIYHTUPHUII yYyH WIUIATHIICA JAapC camapaiu OYIuiu
MYMKUH, STbHU:

a) yHAaaH ¢oinanaHuIl YKUTYBUMHUHT (AOIUSATHHM OINTHUMAJ-
JAIITHPAIY;

0) paur, rpaduka, OBO3, 3aMOHABUH BHEO XUXO3/IaplaaH Qoii-
JalaHWII YKYBUYMIAPHUHT FOKOAWKA Ba KOTHUTUB KOOWJIHMSTIAPHHU
PUBOXKIIAHTUPHUII OWJIaH OWpra BasuAT Ba arpod-MyXHUT ypTracujaaru
(bapKHU Tax I KUIUIITa UIMKOH Oepaiu;

B) HHpOPMATHKA YKYBYNHUHT OMIIMMIa KU3UKUIIIMHU Ky9al THPHUIII-
ra UMKOH Oepajiu.

WuTerpamiamrad OuauMiap TH3UMHU Ba (paHHUHT Y3UTa XOC XyCy-
CUSITIIApMHM XUCOOTa OJITaH XOJ1/1a, YIapHH drajllall yuyH 3apyp O0yi-
raH MaHTUKUHA KYHUKMasap Kyiuaaruiaapaad noopar:

* Ky3aTHII KOOWITUSTH;

* aCOCHIl HApCaHU TabKUJIANI KOOWIIUATH,

* yJIaHUII Ba OOFJIMKJIMKHU TOTHII KOOWIHSTH;

* acoCHUl Ma3MyHHH aHUKJIAIl KOOWIUATH;

* TU3MMJIAIITUPHII KOOMIIUSTH HOpaT;

* TyIIyHYaJapHU aHUKJIAI Ba TYUTYHTUPHILI KOOUITUSATH.

VKyBumunapa axGopoT MajaHuATH, TaQaKKyp Ba TETHIUIH AKIHA
XapakaTIapHd PUBOXKIAHTUPUII YUYH:

* TaxJIMJT KUJIMIIL

* CUHTE3;

* TaKKOCJIaLl;

* MaBXyMJIUK;

* YMyMJIQIITAPHIIL;
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* TylIryH4Yajgap OWJIaH UILIA KOOWIHATH:

* OeNTUIAPUHM TOITHIIL;

* XyJIOCa KUJIMILL

* TacHU(Iam;

* QHAJIOTUSTHU YM3UII Ba X.K.JIAPHU OWIIMII Tajgad dTUIaIu.

VKyBUMHHHT (DaHTA KOTHMTHB KH3WKHIL, YHHHT HYTK (aONHSTH,
YyMyMHUH Ba Maxcyc KOOWIHMSTIAQPUHU PHUBOXJIAHTUPHIL YYyH YHIA
KyHuaaru xuciariap MaBxy/ OYIuIIu Kepak:

* MYCTaKUJLINK;

* XaMKOPJIUK;

* IDKOJUH KyY.

ByHza VKUTUITHUHT KOHIENTYyal acociapu YKyB Kapa¢HU MaB3y
MaHTHUKUTa 3Mac, 0amky YKyBYM YUYYH IIaXCUW MabHOTa 3ra OynraH,
YHUHT VKHIITa OYJIraH KU3UKUIIUHU OIUPaAurad GaosiusaT MaHTUKHUTa
acoCJaHa/H.

VKyB noiuXanapuHy MIIA6 YMKHIIIA KOMILIEKC SHIAIYB YKyB-
YUHWHT aCOCHH (DM3UOJOTUK Ba aKJIWi (YHKIFSUIADHHH MYTaHOCHO
puBOkiIanumura Epaam Oepanu. Madopmarnka dhanu xakuma YKyB-
yuiapaa OONUIaHFUY OMIIMMIIAPHUHT PUBOXKIIAHUINYU YIAPHUHT TYPIIU
BazMsITIapa KEHI KYJJIaHWINIIY OWjlaH TabMUHIIAHA M.

Maxkraba nHpOpMaTUKaHU YKUTHII MyXHM ME€Aaroruk MyaMMOHH,
YKyBUMIapAa MKOIUN KOOWIHSITIAPHU PUBOKIAHTHPHUIIA STHTU FM-
KOHUATIAPHUA O4YaJHd. AHbAHABHI Japclia YKUTYBUWJIApD YKyBUMIIapra
Typau Xun ViuHiaapau Takiud kwnaau. bupok, 6apya YKyBUMIapHU
VilmHmapra >kand KWW, yJapHUHT XapaKaTIapuHU Ha30parT KUJIHII
KuiinHnamaa. Kommnerorepaarn AunakTik yinHiapaad $oiiaananui
Oy KUHUHYWINKIApHA eHTHIra épaam oepaan. bonutanrud cuad wH-
dbopMmaTrka napcuaa YpraHWIauraH KOMIBIOTEPHUHT TACTYPHH Tab-
MUHOTJIapU YKyBUMJIApTa KUPHII apaxacuaa Epaam oepau. S"KI/ITyB-
yuIap Japcaa KOMITbIoTepiapaan GoigalaHuiiHg Oup HedTa HyHam-
[UTapura aXpaTuiaiu:
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* KOMITIbIOTEp (hoiiianaHyBUMCUHUHT OOLUIAHFUY KYHHUKMaJapuHH
HIaKJUTAHTUPULI;

* YVKYB MYXUTUHU SIPaTHILL;

* OHIVIM YKUIII Ba XUCOOJAII MaXOpaTUHU MAKTAHTUPHIL;

* YKyB HITapUIa KOMIIBIOTEep Bazudanapuaan Qoiinasanuml.

Kommnerorepman doiiganaHuin YKATYBYM yUyH XaM, YKYBUH YUyH
XaM OMp Karop a(3aTMKIApHU SpaTaIH.

VKuTYBYH yUyH:

* Tapcra Tauéprapiauk KypUIl BAaKTUHU TEXKAIIT;

* JapCHU TAIIKWJI YTUIHU TAKOMUJUTAIITHPHUIN (TapKaTMa MaTepu-
ajuiap xap JOMM eTapiu MUKAopAa OViaau, ylnapHu Tamniad rodopwui,
WYKOTHIII, Maii1aant Ba X.K.);

* KOMITbIOTEp OMJIaH MIIUTAMI )Kapa€HuAa Xap Oup YKyBUMHUHT Xapa-
KaTJIApMHU HA30paT KUJIMILL;

VKyBUMTIa Xap KaHAail BaKTJa TaKIUM THITaH MaTEPUATHUA TaxpHp
KWINILI UMKOHUSITH;

VKyBUYMJIApPHU JKaMOaBUil (paonusiTra )Ky(r, y9TaauK KIIuo KyIui
MMKOHUSTH.

VKyBuH yuyn:

Xap Oup YKyBUM ¥3M Y4yH ONTHUMAJ TE3IHK OWJIaH MYCTAaKHI pa-
BHILIJIa UIIUTAIINA MYMKHH;

VKYBUMHHUHI XaTTU-XapaKaTiapyd aMajra olUpuiIaan, y xKapaéHHU
Ba Y3 MIIMHUHT HAaTWKaCHHU aHUK KYpaau;

HATWXXa/1a MEXHATra KU3UKUII OPTaH.

Mukpo jxamoasap/a WILIAll: ofaT/Aa CUH(pIa KOMIIbIoTepIapra Ka-
parasnja Kynpox yKyBuujiap Oyiaranauru cadadiau KynuH4a YKyBUniap
TYPYXJIapUHH AKJUTAHTUPUIL Tanal 3TUIAAN.

Mynnait kuauO, OouutanFuy cuH(rapaa uHGoOpMaTuka (GaHUHU
VKUTHIIHUHT OUpuH4u Xycycusimu YKyB KYpPCUHHU KYJU1aO-KyBBatTjalil-
TIp.

bomnanrnu  cuHdnapna uHpopMmaruka (aHWHU YKUTHITHUHT
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UKKUHYU Xycycusamu YKyBUWJIAPHMHT Y30K BakT JaBOMHJA OHTTa
MaIlKKa YbTHOOp KapaTHI KIMKOHHUATH HYKIUTH cabadmu (aomusT Ty-
PUHHUHT Y3rapuid. Ymby MyaMMOHU MH(OpMaTHKa Japcujia OF3aku
uim EpaamMuia xan KWIHII MyMKUH. Y KyJla KaTTa BakT Tanad Kuia-
11, YyHKU Oy BaKTAa YKyBUYMWIApHU KOMITbIOTEP/Ia HILLJIaIlTra Tanépaar,
JTUKKATUHU PUBOKIAHTHPUII, OMIIMM Ba KYHUKMaJIapyuHU CHHAIL, MaH-
TUKUN Ba aITOPUTMUK (DUKPIAIIHU PUBOXKIAHTUPHUII YUYH BaKT ayKpa-
TULI MyYMKUH Ba 3apypaup.

Yyunuu xycycusm - Oy YKyBUMJIAQPHMHT COFJIMFU  XaKuaa
TamBUILIaHUI (MHGOPMATHKA Japciiapy KOMIbIOTep cuHpuga yTka-
3unaau). [apcnap xommbroTepia KaTbUil OeNruiaHraH MIUIApHU V3
nuura onaau. Xycycat, S-cuadaa - 20 nakuka, 6 Ba 7-cundmapaa - 25
nakuka, 8-9-cuadnapaa - 30 nakuka (caHMTapus-TUTHEHA Tanabiapu
Ba HOpMasapura MyBoQuK). bByHan Tamkapu, Oonuianrud cuHdIapaa
xap Oup gapcaa 6u3 )KUCMOHUN TapOus JaKUKaTapuHHA OepaMu3. Yoy
MaIIFyJIOTJIap XaM YHUH IIaKIuAa YTKa3uiIaau.

Komnprotep Tommmpukiapuaan GoiganaHui YKyB KapaHUHUHT
TapKuOM KucMmitapuaan Oupu OYnuO, YKUTyBUMIap Kepak Oyiaranma
yrapaas Qoigananagm:

* KOMIIbIOTEp Basu(anapu Ba Kalicu TUIAKTHK Basudanap ydyH
Kaiicu MaB3yJnap «KYyJaad-KyBBaTJIaHUIIN KEPAK;

* KOMIIBIOTEp Basu(alapuHu SPaTHII Ba Oa’kapull yuyyH KaHJai
JacTypuid BocuTanapaan (GpoiaariaHuIn Kepak;

* YKyBUMJap/aa KaHjail KOMIbIOTEpAaH (GoimanaHuill KYHUKMaa-
PUHHU PUBOKIIAHTUPUIII KEPaK;

* KOMITBIOTEpP TOMOHUJAH YpraHWIaJAUraH 3HT SIXIIU Japciaap Kai-
cuiap;

* KOMIIBIOTEP JAapcilapuHu KaHJ1aid TallKW KWK Kepak.

KommsroTep Bazudanapunas oiinanaHuniag Kydumaara 60 CKuaiap-
ra axparaMus:

1. MaB3yHM €KY YHUHT MyaiisiH KHCMUHM TaHJIalll.

@ FIZIKA, MATEMATIKA va INFORMATIKA ooa




52 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

2. Kommbtotep napceiapura 0yiaran sXTUEKHHU acociall yuyH YKyB
(aONMATHHUHT TaHJIAHTaH KUCMH OwiaH OOFNMK TapKUOHHM Ba YHU
YKUTHII YCYJUTAPUHU TaXJIHIT KM,

3. Kommnbrorep gapcnapu yuyH Basudanap TYIUIAMAHU JOWUXaarl.

4. Basudanapau unurad YUKW Y9yH JaCTYPHA TABMUHOTHH TaH-
Jan.

5. Hactyp €paamMua KOMITbIOTEp BazuanapruHy UILTa0 YUKHUIIL.

6. Nmnad umkuiarad KOMITBIOTEp Baszu(alapyuHHU TEKIIMPHIL, CHU-
Halll Ba TaXpHUpIIall.

7. VKUTYBUM ydyH MaB3y Ba YKyBUH YdyH KypcaTManap HImiab
YHKHII.

VKyB ’KapaéHUHI METONVK Ba AMIAKTHK TAbMUHIALL

VKyBunnapra napciapHu ofaTHii napciap GuiaH GHpra KOMIIbIO-
Tepaan Qoigananran xonna Oepwil J103uM, Oy epaa YKyBYH JapCHU
AXIIUPOK TYLIYHUIIH, JApC MaB3yCHHU XMC KWIUIINA Ba Y3UHU HXKO-
JMi ©COOTIAIM yUyH JAPCHUHT aHUK BasU(alapuHU XaJl KWINII yUyH
KOMIbIOTEpIapaan ¢oigananum MyMKUH. Xap Oup uH(pOpMaruka
JIapcuaa Kouaa TapuKacuaa, OupiamTupuiarad ¢aH Bazudanapura Ky-
IMMYa paBUIIIA, YHIAa HHPOPMATHKA KYPCUHUHT Bazudasiapy Xam xal
KWJIHHAIH.

Nudopmarnka gapciapuHUHT OONUTAHWINNIA VKYBUYMIIAp KyWHIa-
THJIapHU OMIIHMIIApU Kepak.

* KOMIIbIOTEP OMJIAH MILLIAIJA TEXHUKA XaB()CU3IUTHY KOUJalapu;

* «ax00poT», «KOMIIBIOTEPY», «IACTyp», «MEHIO», «HII CTOJIMN»,
«CUYKOHYa», «MaTH €KH rpauk MyXappup» TyLIyHUaJIapH;

* KUpULI MOcIaMallapy KJIaBHaTypa Ba CHUKOHYA OMJIaH UIILIAI;,

* aCOCHMH MaTH MyXappupH BOCUTAJIApH;

* rpauK MyXappUpHHUHT aCOCHI BOCUTAJIapH.

* YKyBUMJIap KOMIbIOTEPAaH (poiaalaHUIIIHUHT KyHHJ1ard UMKOHHU-
ATJIapUra sra OyIMIUIapyu Kepak:

* anud00 Ba pakaMiIM TyrMadajap O1okiIapuaaH GonaanaHm;
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* CHYKOHYA MaHMITYJISITOPUAAH (OHJaIaHuIII;

* (haiin MEHIOCHHHM O4MII Ba Enui OyHpyKIapy OWIIaH MIILIAIT,

* acbo0ap MeHoCcH EpaaMua oaaui rpaduK Ba MaTHIM pacMiiap-
HU SIpaTUII Ba TaXpUpJall.

VKHUTHII TEXHONOTUACH A YMyM Kabyil KHJIMHIAH KyHH1ar QuaK-
TUK MPUHLINILIIAD KYJUIAHUIAIN:

* IIMHHITHK;

* MyBO(UKJIIHK;

* OHIVIA PAaBUILJA Y3JIALITHPUILI,

* TPEHUHTHUHT MaBXKY/JIUTH.

VKuTHII kY1 apakaard MypakkabIuK OpKaIi aMalira OmupuiIa-
IH.

VKyBUMHMHT &1I XyCyCHATIAPHHH XUCOOTA OJIraH XOJa, YKHTHII
(baonuaTH Kylnaara BOCUTANIap OpKaJlu aMajra OUIMPHIIAIN:

* KYpUHUII;

* Ky4 Ba TU3UMJIM OWIINM;

* UHIWBHIyaJl EHAAIIYB;

* KOJUICKTUB TabJIUM;

* HA3apUSAHUHT aMaJuET OMIIaH alloKaCH;

* TABJIUM CaMapaOpJIUIH;

* ACCUMMJIAIMS XKapaéHuia OOLIKapyB IAKIUIAPH.

VKUTHII caMapaJOpINIHHE aHUKIALL, MaB3y KM OyamM Gyiinda
OWJIMM Ba KYHUKMaJapHU YMyMJIALITHUPUII Ba TU3UMIIAIUTUPULT YUyH
HA30paTHUHI TYypid WaKIapuaaH (olJanaHmwIagn: TONIIMPHUKIAP,
MYCTaKWJI Ba aMaJIMi HIuIap, Ha30par UILIapH, TECTIAP.

Mycrakun i €Ky TecT ypraHwiraH MaB3y OyiiMua marepualHu
YMyMJIAIITUPAJNATaH TONMIIUPUKIAPHU Y3 HUUTA OJIAH.

HasapusiHu ypranranjiaH CyHIr oF3aku €KH €3Ma CYpOB YTKa3WIAN.

VKyBunap onran GHIMMIAPHHH SHIH IIAPOMTIAPAA KyJUIAl KO-
OMIMATUHU HAaMOMWUII 3TaJUraH MaB3yJapja WKOIUM UIIapHU Oaxa-
PHII TaBCHs STHIIATH.
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Macanan, MaTHHU Ba TpaduK MyXappyupHH Y3TaITUPUII HATHKACH
«/IycTuHrN3ra Xar €3WHr» WXKOIUN WIIMHUHT Oa)XapuIuIM OYIumm
MyMKHH. ByHnai mwxoauit Ui ydyH Kydugard Basudanu Takiudg Ku-
JIUII MYMKUH:

WNudpopmarrka ¢panu YKUTYBUMCH OJIUAA Typrad acOCUi MyaMMo-
Jap Karopuaa KyWuaaruiaapHy axXpaTuO KYpcaTUIId MyMKHH:

* nH(popMaTHKa KypCUHU JOMMUIN paBUILIA SHTU MaTepuasiap Ou-
naH Tyaaupub 6opu;

* (paHHU YKUTHUI METOAUKACHHU SHAa TAKOMIIIAIITHPHILL.

TabiuM HaTHXKacu YKYBUMJIAPHUHT IOTYKJIApUHU Ky3aTHUIL Maby-
MOTJIapH OWMJIaH TaCAUKJIAHAIH.

Kyn #nmmap naBommma OonwiaHrud cuH(Iapaa HHPOpMaTHKa-
HU YKUTHUIIHUHI aCOCUM MakcaJu YKyBUMJIapra KOMIIbIOTEpAA E3WILL,
VKum, arpodaaru BUpTyan MyHEHW TYIIYHWUII KOOMIMSTIApUHU Oe-
pumn . YMyMuil ypra TaBIMM THU3UMHUJA WHGOPMATUKAHH YKUTH-
JUIIY FOKOPUJIaTd Ba3USITHU SIHTU Ba3USITHU t03ara KEATHUPIW, YYHKU
OonutanFud cCMH() MHTErpalysUIaHraH ypTa TabJIdM TU3UMUAArd QyHK-
UsIapHU Oa)KapyIlU Kepak.

bomnanruu cundaa nHGopMaTUKAaHU YKUTHILAA aCOCUN YBTHOOD
KOMITbIOTEp/1a €3UIIHH, TaXPUP KUJIHIL, YKUIIHU Ba TabJIUM (aoausITH-
HU WAKJUITAHTUPUI, YKYBUMHHM YPraTUIIIAH PUBOXKIAHTUPUIITA YTH-
11U Kepax.

3amMoHaBUi aXO0POT TEXHOJOTUSIIAPUHUHT Mai10 OY NN TabIUM,
XycycaH OonutanFud WH(OpPMATHKA TAbJIMMH TApPKUOWTa SHTU dJie-
MEHTHH KUPUTMOKAA. “MH(popmaTka Ba axO0pOT TEXHOIOTHUsIApH -
HUHT acOCTapUHH OWJIMII, KOMIBIOTepAaH (oganmaHuIl KOOUIUSITH
Xap Oup YKyBUYM YUYH 3apyp.

Komnbrorepna VitHamina, YKyBUM ¥3 XOXUIIMAAH TalIKapu, Ma-
1IMHA OWjlaH MIIAIIHUHT 3HT TUIUK IAK/UIAPUHU XaM Y3JallTupaiu,
axCUi KOMIbIOTepAaH (horgamaHuIl KYHUKMAIApUHA PUBOXKIIAHTH-
panu. Arap YiinH TaOuuii paBuiga YKyB jkapaéHura KUpuTwirad 0yi-
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UHPOPMAMUKAHU JKUMUUHUNS Ne)d202UK XYCYCUAMAapu

ca, YHJa KOMITBIOTEpD CaBOIXOHJIWTUHHU YPraHWII TabIUM CH(ATUHU
omupuira épaam oepaiu.

VkyB skapaéuuaars Gapua 3aMOHABHIl GHIANIYBIAPHMHI acOCH
IIYHJAK{, YKYBUMHUHT PUBOXKJIAHUINYU - aKJIUH jkapaéHiiap Ba YHHHT
HIAXCUAT XyCYCUSTIAPUHUHT PUBOXKIIAHUIIN YHUHT (ao maxcuit dao-
JVSITH HAaTH)KAacHa 103ara KeJaiu.
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OLIMPIADA VA MASALALAR YECHISH BO‘LIMI

FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi»
jurnal tashkil qilingandan buyon faoliyat ko‘rsatib keladi.
Bu yerda berilgan masalalarni yechib tahririyatga yuboring.
Xat mualliflarining ismi jurnal sahifalarida e’lon qilinadi.
Shuningdek, o‘zingizga manzur bo‘lgan va boshqalar uchun
ham qizigarli bo‘lishi kutilgan misol va masalalarni to‘plab,
tanlab yuboring. Ism va familiyangiz bilan jurnalda berib
boramiz.
Bu ishga iqtidorli o‘quvchilar bilan shug‘ullanayotgan ustoz
muallimlar va matematika to‘garagi rahbarlarini jalb qilamiz.
Xat va masalalaringizni quyidagi manzilga yuboring:
Toshkent shahri, Furqat ko‘chasi 174 - uy.
O‘zbekiston Pedagogika fanlari ilmiy
tadqiqot instituti, FMI jurnali.

Agar yangi masalalar tuzib yuborsangiz unga alohida
e’tibor beriladi. Jurnalimiz haqidagi har qanday taklif va fikr
mulohazalaringizni mamnuniyat bilan qabul gilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini

xohlaysiz. Xatlaringizni kutamiz.

Masalalar

M541. Ushbu 1#2#3% x x x *10=0 tenglikda «*» belgilari o‘rniga
«+» yoki «-» qo‘yib to‘g‘ri tenglik hosil qilish mumkinmi?

=(x—1"" tenglamani eching.

1
M542. Berilgan Sl

M543. Sonning bo‘luvchilari soni toq bo‘lganda va faqat shu hol-
da u to‘la kvadrat son bo‘lishini isbotlang.(1 va shu sonning o‘zi ham
bo‘luvchi hisoblanadi).
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M544. Butun koeffitsientli kvadrat uchhadning diskriminanti 23 ga
teng bo‘lishi mumkinmi?

MS545. ABCD trapetsiyaning AD asosida N nuqta olingan. Agar
ABN, BNC, NDC uchburchaklarning perimetrlari teng bo‘lsa, u holda
AD=2BC ekanini isbotlang.

koksk

F.516. Massasi m bo‘lgan sharcha uzunligi / bo‘lgan ipga osilgan.
Ipni /2 burchakka og‘dirib qo‘yib yuborildi. Muvozanat holatida
o‘tish vaqtida sharcha tinch turgan 2 m massali sharga uriladi (rasm).

______ -

13 : [ 13 1 (\_/
Agar to‘qnashish to‘g‘ri yo‘nalgan va absolyut elastic

bo‘lsa, urilgandan so‘ng ipga osilgan sharcha qanday & am
burchakka buriladi? m 5'—)
b

F.517. n=5-10" yorug‘lik fotonlaridan tashkil topgan va to‘lqin
uzunligi A = 300 nm mos keluvchi energiyaga ega bo‘lgan yorug‘lik
oqimi, fotosezgir qatlamga kelib tushmoqda. Fotosezgir qatlamning
sezgirligi k=4,5mA/ Bt. Ushbu yorug‘lik impulsi ta’sirida ajralib
chiqggan fotoelektronlar soni topilsin.

F.518. Shishaning suvga nisbatan sindirish ko‘rsatkichi 1,16.
Shishaning absolyut sindirish ko‘rsatkichi esa 1,54. Yorug‘likning
suvdagi tezligi aniglansin.

F.519. Radiusi » = 10sm bo‘lgan simli halqa induksiyasi B = K¢
qonuniyat bilan o‘zgaruvchi maqnit maydonda joylashgan (rasm).

Zanjirning ADC, AEC va AC qismlari bo‘yicha o‘tuvchi 2 @8
tok kuchini toping. AC — halga diameti. Simning birlik A@c

uzunlik qarshiligi p=1Q/m  k=2-10"T1/s

m2

E
F.520. Maydon kuchlanganligi 5000 A/m bo‘lgan

bir jinsli magnit maydonga radiusi 5 sm bo‘lgan o‘ram joylashtirilgan
bo‘lib, o‘ramga normal, maydon yo‘nalishi bilan 60° burchakni tashkil
qiladi. O‘ramdagi tok kuchi 1 A ga teng. O‘ramni turg‘un holatga bur-
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ish uchun maydon kuchlari qanday ish bajaradi?
E S

1.215. Ragamlari ko‘paytmasi berilgan butun songa teng uch xonali
barcha sonlarni topuvchi dastur tuzing.

1.216. 42*4* yulduzchalar o‘rniga shunday raqamlarni tanlang, ho-
sil bo‘lgan besh xonali son 72 ga bo‘linuvchi dastur tuzing.

1.217. Shunday to‘rt xonali sonlarni toping-ki, 133 ga bo‘lganda
qoldiq 125 ga va 134 ga bo‘lganda qoldiq 111 ga teng bo‘luvchi dastur

tuzing. R R ! X"
1.218. s =1—x+—'——'+... — ni hisoblash dasturini
tuzing. 2! 3! (n—l). n!

1.219. v = \/3 + \/6 +...A/96 + 4/99 ni hisoblash dasturini tuzing.
kKR

Yechimlar >

MS526. Siz tavsiya (retsept) bo‘yicha tort pishiryapsiz. Tavsiya 3

stakan shakar uchun yozilgan. Ammo, siz tortni 50% ko‘proq pishir-
mogqchisiz. U holda qancha shakar qo‘shishingiz kerak? 5
Yechilishi. Qoida bo‘yicha ma’lum bir migdordagi masalliqqa 3

stakan shakar qo‘shish kerakligi aytilgan bo‘ladi. siz esa tabiiy masal-

ligni 50% oshirasiz. Demak, siz 2 + 2.0 = 2 + 1 =1 stakan shakar

3 100 3

qo‘shishingiz kerak.

MS527. 2491 va 3337 sonlarining EKUB ini toping.

Yechilishi. Ikki son EKUB ini topish uchun, odatda o‘quvchilar har
bir sonni tub ko‘paytuvchilarga ajratishadi. Agar berilgan sonlarning
tub ko‘paytuvchilari katta sonlar bo‘lsa bu jarayon oson kechmaydi,
ularni topish uchun juda ko‘p bo‘lib ko‘rishlarni amalga oshirishga
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to‘g‘ri keladi. SHu sababli berilgan sonlar bilan quyidagi ishlarni amal-
ga oshirish qulay:
3337-2491=846, 2491-846=1645, 1645-846=799, 846-799=47.
Demak, bu sonlarining EKUBI 47 ga teng. Bu jarayon Evklid algo-
ritmi deyiladi.
M528. 7 sonining irratsional son ekanini isbotlang, ya’ni uni mn
kasr ko‘rinishida yozib bo‘lmasligini ko‘rsating. n
Yechilishi. Bu tasdiqni teskarisini faraz qilish usuli bilan isbotlay-
miz. Aytaylik /7 soni ratsional bo‘Isin, ya’ni uni /7 = ™ ko‘rinishida
n
yozish mumkin va bu kasr gisqarmas bo‘lsin. U holda bu tenglikning
har ikki tomonini kvadratga oshirib 7#° = m> munosabatga kelamiz.
Bundan m ning 7 ga karrali son bo‘lishi kerakligi kelib chiqadi, ya’ni:
m=T7k. Buni oxirgi tenglikka qo‘ysak n* = 7k* bo‘lib qoladi. Bundan

ning ham 7 ga karrali son bo‘lishi kerakligi kelib chiqadi: n=7s. Bular-

dan ﬂzﬁzk kasrning 7 ga qisqarishi ma’lum bo‘ladi. Farazga

n Ts s

ko‘ra bu kasr qisqarmas kasr edi. Demak, ziddiyatga duch keldik. Bu
esa /7 sonini kasr ko‘rinishida yozish mumkin degan farazimiz no-
to‘g‘riligini bildiradi. 7 soni irratsional son ekan.

MS529. Avtomobilning sovutish sistemasida 8 litr suyuqlik bo‘lib,
uning 20 % 1 antifrizdan iborat. Bu suyuqlikning ganchasi to‘kilib, toza
antifriz qo‘shilsa, yangi suyuqlikning 50 % 1 antifriz bo‘ladi?

Yechilishi. Aytaylik x litr suyuqlik to‘kib tashlangan bo‘lsin. Shun-

dan so‘ng sovutish sistemasidagi suyuqlik ichida (8 — x)% litr antifriz

qoladi. Unga x litr toza antifriz quyulguncha hosil bo‘lgan 8 litrlik
suyugqlik ichida antifriz 50% , ya’ni 4 litr bo‘lishi kerak. SHuning uchun

1
8—x)—+x=4
B=x)7
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tenglama hosil bo‘ladi. Uni echib x=3, javobni topamiz. Demak, suyug-
likning 3 litri to‘kilib, 3 litr toza antifriz qo‘shilsa, yangi suyuqlikning
50 % 1 antifriz bo‘ladi.

M3530. Pifagor teoremasining teskarisi: Agar a, b, s sonlari biror
uchburchak tomonlari uzunliklarini ifodalasa va a’ +b° = ¢* shart ba-
jarilsa, u holda bu uchburchak to‘g‘ri burchakli bo‘lishini isbotlang.

Yechilishi. Aytaylik qandaydir uchburchakning a, b, s tomonlari
uzunliklari uchun @” +b*> =¢” shart bajarilsin. Uning s tomoni qar-
shisidagi burchakni o orqali belgilaylik. Kosinuslar teoremasiga ko‘ra
¢’ =a’+ b’ —2abcosa boladi. Masala shartiga ko‘ra cosa=0 kelib
chigadi. Demak, a=90° va berilgan uchburchak to‘g‘ri burchakli ekan.

LS

F.511. Moddiy nuqta to‘g‘ri chiziq bo‘yicha harakatlanmoqda. Un-
ing harakat tenglamasi s=¢*+2¢+5 dan iborat. Moddiy nuqtaning
harakat boshlanganidan ikkinchi sekund oxiridagi oniy tezligi va
tezlanishi, shuningdek, ushbu vaqt davomida bosib o‘tgan yo‘li va
o‘rtacha tezligi topilsin.

Yechilishi: Oniy tezlik bu yo‘ldan vaqt bo‘yicha olingan birinchi

tartibli hosiladir, ya'ni: 9= ? =4 +4t=40m/ s.
t

Oniy tezlanish bu tezlikdan vaqt bo‘yicha olingan birinchi tartibli

hosiladir, ya’ni: g = 62—3 =12 +4=52m/s".
t

At=t— t, vaqt davomidagi moddiy nuqtaning o‘rtacha tezligi
quyidagi formula bo‘yicha aniqglaniladi:

g As _ S(t)—S(O)-

At t—t,
— 42 +5-5

t, = 0 bo‘lganda 9= = +2t=12m/s.
t

2019/4 FIZIKA, MATEMATIKA va INFORMATIKA @




Masalalar va yechimlar 61

t=2s vaqt davomida nuqta bosib o‘tgan yo‘l quyidagiga teng bo‘la-
s=s(t)—s(0)=t"+2t> +5-5=24m.

F512 Velosipedchi tinch holatidan boshlab birinchi 4s davomida
1m/s” tezlanish bilan o ‘tdi, so‘ngra 0,1 min davomida tekis harakat-
landi va oxirgi 20 m davomida to to‘xtagunicha tekis sekinlanuvchan
harakat qildi. Butun harakatlanish vaqtidagi o‘rtacha tezlikni toping.

Yo‘lning birinchi qismida boshlang‘ich tezliksiz va tekis
tezlanuvchan harakat q11§an1 uchun:

ajt, (1)
Sl - ,
2

Yo‘lning ikkinchi qismini to‘g‘ri chiziqli tekis harakat

qilgani uchun:
S, =39¢, (2)

Yo‘lning uchunchi qismini to‘g‘ri  chiziqli tekis

sekinlanuvchan harakat qilgani uclzlun:
a, — 1,

di:

_ 3 .
S3—81-t3—T, 3)
Masalada so‘ralayotgan o‘rtacha tezlik formulasini yozib
olamiz. S
+S5,+8
I/O = 1 2 3 (4)
[+, +1,

Masala shartida 7, va ¢, lar hamda S, berilgan. S, ni (1)
formula orqali topamiz.

S =8m bo ladi. S, ni topish uchun 19 ni bilish kerak.

né =a, +1, (5) ga asosan topiladi. 19 4m/ s ga teng.
S2 = :91 ‘1, —24m S,=24m; ¢, ni toplshuchun 9 —a,l, = =0
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9
(5) dan 191 = a,l;. (5) dan q, = —L topib, (3) ga qo‘yamiz. U
I

9

Gt 28
holda, S3 = % (6). Bundan l, = 3. t=10s ga teng-
1

dir. Endi hisoblashlarni bajaramiz:
S5 +S5,+8,
1+, +1,

V., S,=8m, §,=24m, §=20m,

or

t,=4s, t,=6s, t,=10s; V. =2,6 m/s.

F.513. Gorizontal tekislikda yotgan m masala brusok bikrligi k
bo‘lgan prujina orqali bir tomoni bilan devorga mahkamlangan (rasm).
Brusok va tekislik orasidagi ishqalanish koeffitsienti (il. Massasi m,
bo‘lgan o°‘q brusokka tekkanidan keyin dastlabki holiga kelishi uchun
ganday minimal tezlik bilan uchib kelishi kerak? To‘gnashish absolyut
noelastik deb hisoblansin.

Brusok va o‘q uchun impulsning saqlanish qonunini yozamiz. Sir-
panish kuchi jismlarning o‘zaro ta’siridan juda ham kichik, prujina de-
formatsiyasi o‘zaro ta’sirlashuvi e’tiborga olinmagan

myS, = (m+m, )4 (1)

Kinetik energiyaning o‘zqarishi ishqalanish kuch ishi bilan elastik-
likni yig‘indisiga teng.

_(m+m0)z92 :_kxg
2 2

— p(m+my) gx, )

Siqgilgan prujina mexanik energiyasining o‘zgarishi brusokni siqil-
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gan holatidan oldingi holatiga qaytishida ishqalanish kuchi ishiga teng

kx2
O—Toz—y(m—kmo)gxo.

Bundan kxO:Zy(m+mo)g; xo:lu(m;—mo)g- X, ning
giymatini (2) qo‘ysak,
(m+m0)u92 _ 4/12(m+m0)2g2 s 9=2ug 2(m+my)

2 k k

ga teng bo‘ladi.

Natijada 9 = 2/1g(m+m0) 2(m+m0)

ga teng bo‘ladi.

m, k

F.514. Massalari m =1kg va m =2kg bo‘lgan ikki jism blok orqali
cho‘zilmas ip bilan bog‘langan. Jismni biri stolning gorizontal tekis-
ligida sirpanayapti (rasm). Stol va jismlar tekislikda ishqalanish koef-
fitsenti 12 = (0,2 bo‘lganida jismlarning tezlanishi va ipning taranglik
kuchi nimaga teng?

Nyutopning ikkinchi qopuni bo‘yicha m va m_.
ma, =T, +mg+N=F,;, ma,= m2g+7".

Koordinata o‘qlarida proeksiyalarda tenglamalar quyidagi
ko‘rinishda ega bo‘ladi.

X: 0°qi bo‘yicha, m,a = T — F .

jismlar uchin

Y: 0‘qi bo‘yicha, mzc_iz = ngr ~T; mg—N=0.
ma=T-umg,

a = @y = @y, T=T" bo‘lgani uchun 1 7 i
mya=m,g—T
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yozish mumkin. Tenglamaning chap, so‘ng o‘ng tomonlarini
qo‘shamiz.

m, — um
(m1+m2)a:(m2_ﬂm1)g:>a:2—lulg-
m1+m2
1+
T=m(a+ ug)= mm,(1+ 1)g
m1+m2

Javob: 5,9 m/s?*; 7,8 N.

F.515. Kinetik energiyasi 3 MeV bo‘lgan, proton induksiyasi 0,5 71
bo‘lgan bir jinsli magnit maydon induksiya vektoriga perpendikulyar
ravishda harakatlanmoqda. Maydonda protonning harakat traektori-
yasining egrilik radiusi topilsin.

Yechilishi: Protonning kinetik energiyasi quyidagiga teng:

m9’ 2E
E = ——. Buformuladan protonning tezligini topamiz: 9= —.
m

Ikkinchi tomondan magnit maydonda ¥ tezlik bilan
harakatlanayotgan protonga Lorens kuchi ta’sir qiladi, ya’ni: F, = q9B.
Bu kuch protonga markazga intilma tezlanish beradi va bu markaz-

2
ga intilma kuchni yuzaga keltiradi: Fm = ms )
r
m9’
Demak F, =F . q9B = p

Bu tenglamadan protonning harakat traektoriyasi egrilik radiusini
topamiz:
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2 2
pomd L 2Em 1w —05m.
q9B qB\ m qB

1.205. A(3x3) massivning bosh diagonal elementlarini bir o‘Ichovli
B(3) massivga yozuvchi dastur.
program misol9;
const n=3;
var a:array[l..n,1..njof integer;
b:array[l..n]of integer;
i,j,nl:integer;
begin
fori:=Itondo
forj:=1Itondo
begin
write(‘al i, "], ']=");
read(afij]),
end;
fori:=Itondo
begin
b[i]:=ali,i];
write(b[i],” ); end; end.
1.206. Ikkilik sanoq sistemasida berilgan sonni 10 lik sanoq siste-
masiga o‘tkazuvchi dastur tuzing.
var
s, se. string;
n: integer,
c: char;
d: real;
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begin

writeln(‘Input Bin:’);
readln(s);

se:= "y

for n:= length(s) downto I do
begin

c:=s[n];

se.=se + ¢, end;
{ writeln(‘New string: *, se), }

d:=0;

forn:=1 to length(se) do
begin

c:=se[n];

ifc= ‘1"thend:=d + exp((n-1) *In(2)), end;

writeln(‘ Decimal = ‘,d); end.

1.207. Elementlar A(i,j) =1+]j. 1,j=1,2,3,4,5. massivning
aniglash dasturi.

Procedure matrix;

var

a:array[1..10,1..10] of byte;

i,j:byte;

begin

fori:=1to 5 do

begin

forj:=1to 5 do

begin

afi,j]:=random(10);

write(‘ af i, ]="alij]); end;

writeln; end; end;

begin

writeln(‘1- matritsa’:3); matrix; readin;
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writeln(‘2- matritsa’:3); matrix; readin

end.

1.208. A (3x3) massivning bosh diagonali elementlari yig‘indisini
topuvchi dastur.

program misol5;

var

a:array[l1..3,1..3]of real;

s:real; i,j:integer;

begin

fori:=Ito 3 do

forj:=1to 3 do

begin write(‘ali,”,’,J,’]=");

readin(afij]);

end;

5:=0;

fori:=Ito 3 do

forj:=1to 3 do

if i=] then

s:=s+afij];

writeln(‘s=",s), end.

1.209. A(3x3) massivning ustunlarida joylashgan elementlari yig‘in-
disni topish va uni B vektorga yozuvchi dastur.

program misol6;

const n=3; m=3;

var

a:array[l..n,1..m] of real;

i,j:integer,

b:array[l..m] of real;

sum:real;

begin

fori:=Itondo
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forj:=1tomdo

begin

write(‘ali,”, ], ]=");
readin(afij]);
end;
fori:=1tondo
begin

sum:=0;
forj:=Itomdo
begin
sum:=sum+alj,if;
b[i]:=sum;

end,

writeln("b[’,i,’]=",b[i]); end; end.
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Komnviomep epadhuxacudan goudaranuiy

TALAB, TAKLIF VA TAHLIL
«AH®OPMATHKA BA AXBOPOT TEXHOJIOT USIJIAPH»
JTAPCHUJIA YU YJTUOBJIN KOMITIBIOTEP 'PAOMKACHUIAH
DOMJTAJIAHALI

T'M. Hcaxynos. T.H.Kopu Huézuii nomuoazu
V36exucmon Iledacocuxa ghannapu unmuii maokukom
UHCMUmMYmu masiHy OOKmMapanmu

Maxonaoa “Hngopmamura éa axbopom mexnonocusnapu’ oapcu-
0a yu Y4061 KomMnvomep epapuracuoarn ouoanranui, YKy8uuiapHu
oapcoa 3D mexnonoeusrapuoar ¢hotidarananuwea ypeamumoa Kyuna-
Hanaouean acocull nedazoeux manaonap épumub depunean.

Tasanu cyznap: 3D maceup, 3D sudeonap, (6udeo, pomo 6a anuma-
yus), 3D notiuxa, 3D unosa, dacmypnap, mexHono2usnap.

The article describes the use of three-dimensional computer graph-
ics in the course “Computer Science and Information Technology”, as
well asthe basic pedagogical requiirements for teacching studenst how
to use 3D technologies in the classroom.

Keywords: 3D images, 3D video, (video, photo and animation), 3D
project, 3D applications, applications, technologies.

B cmamve onucvieaaemcs ucnonvsosanue mpexmepHot Konvromep-
Houl epaghuxu 6 Kypcoce « Komnviomeprhvle HAyKU U UHGOPMAYUOHHbLE
MEXHON02ULY, A MAKHCEe OCHOBHBIE nedazo2uyecKue mpeoanus Kk 0oy-
YEHUIO YUAWUXCS MEMOOaM UCNnonb3oeanus 3D- mexnonozuil 8 Kiacce.

Knroueevie cnosa: 3D uzobpasicenus, 3D suoeo, (sudeo, pomo u
anumayus), 3D npoexm, 3D npunodxcenus, npuiodceHuss, MexHOI0UU.

Byrynru kyHaa TexHUK Tapakku€T Xa€THHUHT Oapua coxajapura,

SBHHU TabJIUMIa ToOOpa KeHr KUpud 60pMoKaa. byryH koMmbioTepHH,
MYJITAMEINA KapTaCHHU €KH TPOKEKTOPHU HWIUIATMAH Y4 YITYOBIH
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KOMITIOTep rpadukacuaan GoiiaJaHUIIHN TacaBBYp KUJIa OIMaiMu3.
Masbnaymku, XXI acpHUHT WKKHHYM YH WHUTMKIapuaan oonuiad 3D
TEXHOJIOTHSIIApH YMYMTabJIUM MakTaOnapuaa Kysulam OONUIaHIM.
3amonaBuii 3D TexXHOIOTHUANIAPU KOPUM ATHIWIIHM SIHTH CTaHIApT
Oyiinda OenrwiIaHTad BazuQayapHu Xai dTuinra épaam oepamau. SHru
KHUX037ap YKYB MalIFyJI0TIIapuia Ha3apusiHU aMaiueéTra >KOpUi STUIII-
ra, YKyBUmjiapra yKyB MaTepUaIuHy SXIIUPOK TYUIYHHUII Ba SXIITHPOK
Vpranuuapra épaam 6epanu. byHnaH Tamkapu, sSIHTMU TEXHOJIOTHSI-
napaaH QoimanaHunl OWIaH MAIIFYI0TiAap YKYBUMJIAPHUHT HMKOIUAN
(bUKpIaUIapUHU PUBOKIAHTUPHUII, OMIUMIAPUHU TU3UMIIAIITAPHIL-
ra KyMakJianrajai, MabJIyMOTIIApHH dTajulallljlapura Xyucca Kymaan Ba
KeJla)kak/1a yJIapHUHT pako0aToapAOIUIUTHHI OIIUPAIH.

Y4 y140BIU KOMIBIOTEp TpadUKacu Ha3apUsSCUTa WHIIHM3 OJUMU
Charlz Wheatstsone acoc conran. XIX acpHuHT Yypramapura kKeiuO
Charlz Wheatstsone ormeparids TpHHIIUIN acOCHJIa YHT Ba 4am Ky3
OwsaH TacBUPHUHT (hapKIaHMUIIUTA acoCc OYNraH KypuJIMaHH WXTHU-
po kwau. Hazapwuii xuxatgaH, SHIH KypuiiMa MOcCJIamMallapHU TEKHUC
aMac, OaJIKU XaKM/1a KYPHUIIl UMKOHHHH Oepau Ba aXOOPOT TEXHOJIOTH-
sIapy TabIUM cUpaTHHHA OOIIKAPHUIIIa 3aMOHABH aXO0POT TEXHOIO-
THsJIapy, )KyMIIQJaH, KOMITIOTEpIIap Ba KOMITBIOTEP TU3UMIIAPH, TYpIH
ANIeKTpOH acOoOlmap, ayauo Ba BUAECO TEXHHUKAa BOCUTATIApU alOXH]Ia
poI YiHamm MyMKHHIUrura cabad oynaum [1-3].

V4 y140BIM KOMITBIOTED TpadUKaIAPH TABIUM TEXHOJIOTHSIIApHIA
KYJuTaHwIa Oonutadran oyncana, pecryonukammsaa « MHbopmarrka Ba
ax00poT TexHoNorusapm» aapciapunaa 3D TexHomoruscuaad ¢oiina-
JAHWII YMYMTabJINM TH3UMHIA Uiu1ad ynkuimarad. MaTepaktus 3D
TEXHOJIOTHSICUHU sipaTuinga 3D aHuMauoH ¢pparMeHTiap, BUICOKIH-
iap, KOMIIBIOTEP MOJCIIAPUHU TAaTOWK ATHII JACTypiapH, rpadux
00EBKTIapHU (POTO-pEATMCTUK KWIHII JIO3UM XucoOnmanamu. bynma
3D rpaduk MabIyMOTIAPHUHT YKyBUMJApD TOMOHHUJAH SXIIH KaOys
KWIMHUIIMHYA, alHU TalTaa TH3UM TOoTeHIuan QolgananyBunIap
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pecypcinapura MOCIAITHPWINIIMHU TabMuHiam 3apyp. Uy Owman
Oupra, ¢oiifananyBImiIap MabIyMOTIApHU KYPUIINA YIyH AAcTypiap
(dholigananuInTa KOPUH KUITUHUIITHN Kepak [4].

“Undopmarrka Ba ax00poT TexHomorusapu” napcinapuaa 3D Tex-
HOJIOTHsIIapuAaH (oinananumga KydWuaarmwiapra pTHOOp KapaTuill
JI03UM:

* VKyBUMJIQPHUHT Japciapra YbTUOOPUHH KalI0 THIIL

* Mypakkad MaB3yJiap Ba JapcilapHU HaMOMMII KUJIMIILL

* yKyBurnapHuHT 3D TacBupnapu Ba 3D BupeOIapuHA OHIIIA KOyt
KHJTUIIIATA PUTITHIIL

* YKyBuniapra 3D TakquMoTIapHU Tal€pIiaTHILL;

* VKyBUMJIap/ia FXKOJKOPIUK Ba KacOMI MyHATUIIUIApHU PUBOKIIAH-
TUPHII YUyH yIIOy TEXHOJIOTUsIapaaH (onanaHuIl;

* cuH(IAH TamKapu Tagouprap, KU3UKUIUIap Oyitmua xiryOmap
TaIIKWI 3THUIIL,

* TaHJIOB Ba OOIITKa TaAOUPIAPHH YTKA3HUIIL.

Kypub typranumusnek, OyryHTM KyHJa >KaMHUST Ba TabJIMMHU
AKTnan anoxuja xoJij1a TaCaBBYp KWJIMITHUHT UMKOHU WYK. X03UpTH
KyHJa YKyBUHJIAp KYMHHYA TYPJIH XU TEXHOJOTUK KypHiIMamap, KOM-
mosTepIap, Mooun TenedoH Ba Oomkanapaad doiinanananuiap. byH-
JlaH TalKApH, YIApHUHT akcapusiti 3D durbMiIapHyu TOMOIIA KUITUIII-
naH Tamkapu 3D TeXHOMOTUsACH XaKK1a MyaiisiH TacaBBypra sraniap.

YMymTabaum Maktabiaapuia yd YIIdoBiId Mojesulalian ¢oiiana-
HUII TabJUM TU3UMUHHHI a)Kpajamac Kucmura annasau. 3D TexHomo-
TUSTHY SpaTiiiiii 3D TeXHONIOTHSIHUHT KOPHM 3TUIITa UMKOH Oepa-
U Ba VKYBUWJIAPHUHT XapakaT TaMOWUJIMHU SIXIIUPOK TYUTYHHIIINUTA
UMKOH OepyBuH (Buzco, GOTO Ba aHUMAIUs)napaaH ¢oigananud oup
Hapca KypraH XoJja, yiaap Xap Oup KUCMHUHT MaKCaIUHU SIXIITH TYIITY-
HaJuIap.

[y6xacuz, YKyB kapaéHuaa “Mypakkald’’ MaB3yJapHHU ypraHuiiga
KepaKiu MabIyMOTIapHU TaKJAUM JTUII Kepak Oynranga 3D TexHomo-
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TMSHU KYJJIallra 3apypar TyFunaai. bynaa goinananuim MmyMKuH 0Y1-
raH SHI UICTUKOOJUIM TabJIUM TEXHOJIOTHsUIapuian oupu “Buptyan 3D
TexHonorus cuaup. Buptyan 3D TexHonorus €pramMmuga MabiyMOT Ba
Oounumiap €a/1a SXiu cakiaHaau. YyHKH YKyBYM MyaMMOHHM ¥3 KY3U
OwiiaH Kypaad, y XaKuJa UIIOHWIA MabiIyMoTapra sra Oyiamu, Oaxa-
PWINII JKapaéHUHUHT TYBOXUTa alIaHa/IH.

Myaiisia YKyB npeametu 0yiinda aHuK OUp MaB3yHH YpraHuIl y9yH
METOIMK MaTepuan cudaruga yd ymaamiau ¢ortocypariap Ba 3D Bu-
JIe0 MaTepualap spaTuiiMaranu cabadnmu 3amMoH Tajabiapura skaBo0
Oepa oslagurad, MOJAEpHU3ALMUIAIITAH TabIUM OWiIaH OapaBap oauM
TalnulaéTrad YKUTYBYM 3aMOHAaBUM TEXHOJIOTHSAAAH (oiananral Xoi-
1a, BUJ1e0, (poTo Ba aHMMAITMOH MaxcysnoTiapaad dhoiaananuo, 3D Tex-
HOJIOTHSI KyMaruaa ¥3 n1apcu JOWUXAaCUHH SpaTHIIN MyMKUH. MakTta0
TabIMMMJIA YPraHWIaAUraH akcapusT YKyB IpeAMeTiIapy, KyMmilaJaH,
“Uudopmarnka Ba ax00poT TexHONOTHsTapu”  gapciapuaa 3D TexHo-
norusicuiad GporaanaHuII WxoOuil HaTHxka 6epud, Kapc camapanopu-
TMHU opTHIIHra o kenaan. “Mudopmarnka Ba axO00pOT TEXHOJIOTH-
sutapu” gapciaapuaa 3D TEXHOJIOTHACH TabIuM Ma3MYHWHHU STHTHJIAII
Ba TabJIMMHM MOJAEpPHU3aLUsAIAIl HyKTad Ha3apuJaH amajra OLINpH-
Jaau, YHUHT acOCHUi Makcaaud MakTad YKyBUMjapura MyJKajjaHTaH
SHIM TabJIUM CU(GATUHU OMMPHUILANP. TabIMMHM MOJEpHU3ALUSIIALI
cTparerusicu 6apya Japaxanaapaa TabJIUM METOUIapH Ba TEXHOJIOTHsI-
JapUHY Y3rapTUPUIIL, aXOOPOTHH TaxJIWJI KWW, YKYBUYMIAPHUHT MY-
CTaKWJI MIUTAIIMHA parOaTIaHTUPHIL, YKYBYM MachyIHSATUTA ACOCIIaH-
raH TAHJIOB Ba (aosuAT TaXXpUOACHHHU SPATHUIL YYyH aMalluil KYHHK-
MaJapHU MAKJUIAHTHPAAUraH TEXHOJIOTUSIHUHT CAIMOFUHU OLIMPUIITa
ypry Oepuniaan nbopar. “Uupopmarrka Ba ax00pOT TEXHOJIOTHsIApU”
napcuna 3D texHonorusicuiad ¢oiganaHuIIaH MaKkcal - TAbJIMMHUHT
3aMOHaBUi cU(paTUHU AXIIMIIAIIra KapaTUirad YKyB MaTepruaylapuHu
V3MaIITUPUIIHUHT CaMapaJoOpJIMIMHUA OLIMpUIIIaH ubopar. Maskyp
TEXHOJIOTHsI yMyMTabJIMM MakTabua OMINM, Majlaka Ba KOOUIUsTIap-
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HUHT a)XXpajaMmac TU3UMUHU, IIYHUHIJEK, TAbJIMM Ma3MyHUHHUHI 3aMO-
HaBuil cudarunu Oenrmnad 6epud, YKyBuUMIapaa MyCTaKuI (HaoHsT
Ba IIAXCUI MachyIUAT TaXXPUOACUHU IAKIIAHTUPUILITa KapaTUiIaiu.

“Undopmaruka Ba axO0pOT TeXHOJOTHsUIapu”  Japciapuia
3D rtexHomorusuiapugaH QGouaNaHUII OPKAJIH TabIuM cHpaTHHA
OLIMPUII YKUTUIIHUHT IAKJI Ba YCYJUIAPMHU TaKOMUWJUTAIITHPHIL, Tab-
JIUM Ma3MYHUHU SHTUJIAI, YKYB Kapa€HUra TabJIUM TEXHOJIOTHsIIapH-
HU KOPUM 3TUII TabJIUM OJyBUWJIApra Ta€p OMIMMIIApHM y3aTUIIra
sMac, OajaKu YKyBUMIIap/a MHTEIIEKTyall TaQakKyp Tap3u Ba HHCOHUN
(bazunaTnapHu MaKUIAHTUPHILTA KapaTWINIIHA KePaK.

VKyBunmapHuHr émm, GUIHM OIUII UMKOHHATIAPH, yIApHHHT Ca-
JOMamIArUra KyWuiaaJural TMIHMEHUK TajalllapHH bTHOOpra onrat
xonna, napcaa 3D rexnonorusicuaan 10-15 munyT maBomuaa doiina-
JIQHUIL TaBCUS ATUIIAAHN.

3D TtexHoOmOTHWSACHAAH VPUHIM Ba OKWIOHA (oigalaHuITaHaa
Japciap siHaja caMapaiy 0ynuo, YKyBUMiIap AUJIAKTHK MaTepuasiap
OunaH KU3WKMOPOK WILIaiIuiap, ynapaa (uKpiam Ba TacaBBYp Ky-
gasiau. 3D ¢opmar YKyBumiapra YKyB OOBEKTH Ba MPEIMETHUTa XOC
Xapakar HyHalIuIUIapuHU TYIIYHUII UMKOHMHM Oepanu. Mypakka®
TyILIyHYajap TacBUpIap €plaMu/ia M30XJaHTaHa yiaapHU SXIIHPOK Ty-
LIyHHUII MyMKUH. ['paduk BUpTyautamTupuin Bocutacuaa yKyBUHIap
Mypakkad 0ObEKTIIApHU YYKYPPOK HAPOK 3Tauiiap, YyHKH aHUMAalus
yaapra oObeKTHUHT TapKUOUN KUCMJIApUHU KYPHUIL, YHUHT WIUIALI Ta-
MOWMJIMHH TYIIyHHUII UIMKOHUHU Oepaju.

3D TexHonorusicu YKyB Kapa€HHWra Ce3ujapiu MKOOMHM Tabcup
kypcaranu. Iy cababmu OyryHru KyHaa TabiuM Tu3uMuga 3D TexHo-
noruscuaan Qoiimamanuin Tooopa Haoapok TyC OIMOKIA.

3D TexHonoruscunan oinananran xonna, YKyBUmIapHH ¥3 VR
nactypiapu, 3D Buneonap Ba ¢orocypaniap sipatuil, 3D soiuxacu
Ba TAKJMMOTHUHM TY3UIITa WYHAITHUPHII [IAXCTa WYHAITUPUITAH Tab-
TUM Tanabnapura MyTaHocuO OYnu0, YKyBUMIapAa HXKOJKOPIHMKHH
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omupuO, ynapra y3 UMKOHUSTIAPUHA HAMOMHII THII UMKOHUHU Oe-
paau; OyHUHT YYyH Ha3apja TyTWITaH WyHaIuma yinap GpaonusTHHA
PUBOXKIIAHTUPHILTA KapaTWiIraH MaxCyc TEXHOJOTHsUIapHH HIia0
YUKHUII Kepak [3].

Tabmumparn 3D noimxanapHu amaira OIIUPHIN yYyH HILIa0
YUKYBUMJIAp Ba TahJIMM Myaccacaiapu ypTacuaa siKHH XaMKOPIUK ¥p-
HATHIIUIIH 3apyp.

HcTukOonmarn WHHOBAIMOH TabJIMM TEXHOJOTHSUTAPUAAH OUpH
Buptyan 3D ctumynsTopiap XucooaaHuO, y macodaBuii TabiauM Ba
HA30paT KWIUII KMKOHUSTH MaBKy/ Oyiaran Basudanapra sra Oynraxn
uHTepakTuB 3D mioBanap - TEXHUK KypuiManap €kd skapaCHIapHUHT
MOJICJUTAPUHHU ¥3 WUHra oJaau. Yiap axOOpOTHH KEHT Xa)XMJIM TaKJIuM
ATHII XyCYCHUSITUTA dTa OYIuI OuiiaH Oupra, YKyBUYUTa BUPTyal MyXUT
OWJIaH WIIIal UMKOHHHA Oepay.

MaxkTab TabIuMHUIa TEXHOIOTHsIapiaH (HoiiiaTaHUIIIHUHT 3aMOHa-
Buii 6ocknumnaa 3D dyskusim nactyprnapaan doiganana ouiaguran
nu3aiHepiIap, MebMopIIap, Gu3uKIap, OMOIOTTIAPHUHT XaMKOPIUKIAT A
baonusaTura 3XTUEK TYFUIAETTaHUHU KA Tuml j1o3uM. JIekuH uH-
(dbopmarrka Ba axO0pOT TEXHOJIOTUSJIAPUHY YpraTHIla X03upra Kajaap
OyHJail FAMXOPIUK aMaira omupuirad smac. Tabuuniiku, Oy SHTHIUK
TabJIUM TU3UMHUHH YeTIa0 YTManIu.

Kynuaua makta® TabauMmu jkapa€HUIa aKcapusaT YKUTyBUMIIAp
VKYBUMJIAPHUHT TabJIUM jKapaCHUra YbTHOOPCUBIUTH KM MYTIAKO
Oedapkaurn MyamMMocCHuTa Jay4 Kenuinaau. AHUK Ba TaOuuii (anmap-
HU ypraHumn Oopacuia Ba3usT sSHaJa KECKUHPOK TYC OJIATUKU, YyH-
KM Mypakkad HazapusulapHU cy3nap Owian udonanam KuinH 0yiuo,
VKyBUM TaQakKypUHUHT yAapHU KaOysl dTHIITa Taléprapiuk Aapaxacu
XaM amainja yta Typau napaxkagaaup. 3D TexHomoruscu YKyBUmiapra
JAPCIMKAA YpraHaéTrad MaTepuauIapHU TYJIUK Y3IalITUPULLTa UMKOH
OepyBuM TeXHOJIOTHS Xucobmanaau. “Nudopmarrka Ba ax00pOT TEXHO-
norusinapu” gapcuaa 3D ¢oto, 3D Buaeo Ba 3D unoBanapaan doiina-
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JIAHWII TaBCHUS STUIIAIIH.

3D TexHOJOTHACH aKcapusAT Xojamiapaa (pakaT MOHHTOP dKpaHU-
7a ’Mac, OaJKu KOFo3[a XaM YKUTYBUMra TAbIUM >KapaéHUHU BHPTY-
ATAIITHPUIL, HII MaxCyJOTIApUHU MOMJIUIIAIITHPUILI, YKyBUHIAp
MEXHATHHU ParOaTIaHTHPHUIN UMKOHHHU TaKIuM 3Taau. Anbarra, Oy
TaBJIMMHUHT OJIFA Ka/1aM TallIammIyp.
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TURLI XIL KO‘RINISHDA BERILGAN INTEGRALLARNI
HISOBLASH.

Axmedov A, Samarqand Viloyat Urgut tuman
8-umum ta’lim maktab o ‘qituvchisi

Magolada aniq integralga doir har xil misollar yechib ko ‘rsatilgan.

Tayanch so‘zlar: Integralni hisoblash, funksiya, formula, tenglik

In this article has been illustrated various methods of resolving exact
integral.

Keywords: counting of integrals, function, algebraic formulation,
equality.

B cmamve nokazano pasmvie npumepos peuieHue onpedenénHozo
unmezpana.

Knruesvie cnosa: Bviuucnenue unmeepanos, Qyukyus, gopmyna,
PABEHCMBO.

Integrallarni hisoblashda shunday misollarga duch kelamiz. U misol-
lar juda qiziqarli, mo‘jizaviyligi bilan ajralib turadi. U misollar o‘ziga
xos uslubga, o‘ziga xos yechimga egadir. Quyida shunday misollardan
bir nechtasini ko‘rib chigamiz. x z

1- misol. F(x) ni toping. F(x)= J‘(z + | dtJd z

0

0

Yechish: Oldin It“ dt ni hisoblaymiz.
0

t
4+1

ot

0:5

75
o 5

9 .

jt“dr
0

z 5
Demak, berilgan integraldagi It“ dt nio‘rniga % ni qo‘yamiz va
0
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quyidagiga ega bo‘lamiz.

Yechish: Integralni biror 4 ga teng deb olamiz.

A= x(cos x+sin’ x)d x Endi 4 ni quyidagicha ifodalaymiz.

o'——.mm

xsinsxdx.

oSN

)
3

A= '[x cos’d x+
0

Yugqoridagi qo‘shiluvchini ikkinchisini yozib olamiz va unga quyidagi
belgilashni kiritamiz.
xX= 5 t; U vaqtda d x=-d t bo‘ladi. Integralni chegaralarini

aniqlaymiz. U vaqtda tIZZ; va t,=0 bo‘ladi

0
xsin5xa?x:—J‘[z—tjsin5 (z—tjdt:
2 2

(z—thosstdt:£
2 2
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V4

2
Demak, cos’ tdz‘—J.tcos5 tdt.

O o [N
S N IE]

. r
xsmsxdx:E

Bundan quyidagini yoza olamiz.

2 2 2
T .
—Icosstdt:Ix31n5xdx+jtcos5tdt.
2 0 0 0

Tenglamani o‘ng tomoni 4 gat eng. Shu sababli tenglikni chap to-
monini olib hisoblaymiz.
2
z J‘ cos’tdt =2
2 2

0

cos't-costdt =

S 0 | Ny

3 ) ﬂ% i
J.(cos2 t)ﬂ costdt —EJ‘(I—sin2 t) d(sint)=
0 E 0
T
= 2{(1 2sin’t+s )d(smt):

i_47[

7 (. 2 1.5\ 7«
== sint—=sin’t+—sin’t || == —=-—"—. T
2 3 5 o 215 15 Javeb: —=

cos2xdx
E - ;o a>=0.
—a-(cos2x—sin 2x)

3-misol. 4=

N'—.»\N

Yechish: Ushbu integralni quyidagicha ifodalaymiz.

T

.‘i e cos2xdx

v 1—a-e™ -(cos 2x—sin 2x)
B
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Bu yerda quyidagi belgilashni kiratamiz. t=1-oe(cos2x-sin2x)
Bundan dt ni quyidagicha ifodalaymiz.
dt=(1-ae*(cos2x-sin2x))'dx=-a((e*>) (cos2x-sin2x) +
+e % (cos2x-sin2x))dx=-o(-2¢**(cos2x-sin2x) +e**(-2sin2x-2cos2x))
dx=-0(-2¢%)(cos2x-sin2x+sin2x+cos2x)dx= 4oe *cos2xdx.
i

Demak, dt=40e*cos2xdx. e‘szOS2xdx:E

Endi integrallarni chegarasini topamiz.

4 —l-ae * (cos(Z-%}—sin(Z%D:l.

2E

t,=1-a-e *-| cos 2.2 |—sin| 2. Z || =1+ae ?
4 4

T

Natijada berilgan integral quyidagi ko‘rinishni oladi.

1+ae7 l+aei§ _r
A=L j ﬁ=Llnt =L-ln l+a e ?
da 1 t 4a ! 4a

Javob: L-1n(1+05e_2j.
4a

In3

4- misol. I

0

dx

X

l+e

Yechish: Ushbu integralni yechish uchun, birinchi berilgan itegralni

In3
z ga teng deb olamiz. z = J‘ dx
o 1+e’
In3 ex
Endi unga mos ¢ ga teng bo‘lgan quyidagini ¢ = J. o olamiz.
+e

0
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Biz bu yerda z+¢ ni topamiz.
In3

dx "Pedx "Ff 1 e
Z+t= + = + dx=
-([1+e" -([ 1+¢* l 1+ 1+¢°

In3

dx= jdx:x
0

I+e
B ! 1+

In3
. =In3-0=In3

Demak, z+¢=/n3 endi ¢ ga teng bo‘lgan integralni itegrallaymiz.
In3

. J. exdx:11.3d(e"+1)

In3

0

l+e* l+e" :ln(1+ex)

0

=ln(l+eln3)—ln(l+e°)=1n(1+3)—1n2=1n4—1n2=1n%=1n2

lz+t=1n3 | L ) 3 3

Endi ol sistemadagizni topamiz. z=/n3-In2=ln— z=In—
=In

Javob: lni.

dx

x41+In3x

5-misol. A=

| — o | &

Yechish: Ushbu integralni yechishda quyidagi belgilashni kiritamiz.

t=1+In3x. Bundan a?t=ﬂ y=1+In3x funksiya monoton o‘suvchi
x

va differensiallanuvchidir, hamda uzluksizdir.
t=1+In3x belgilash kiritganimizdan keyin integralni chegaralarini
aniglaymiz, ya'ni ¢, va ¢, ni. U holda

t =1+1n(3%)=1, t, :1+ln(3-§j:2
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Axmedov A. Turli xil ko ‘rinishda berilgan integrallarni hisoblash

Hosil bo‘lgan integral ostidagi funksiya [1; 2] kesmada uzluksizdir.
1

1 —+1

Aziﬂ:j't_zdt: z12
! 1 ——+1

2

2

1:2\/;

2

1=2-(\6—1)

Demak; 4=2-(V2-1) Javob: 2-(y2-1).
Mustaqil yechish uchun mashgqlar.
2
dx

1. Integralni hisoblang. | ————
0 (x2 +5x+ 6)

cosxdx

2. Integralni hisoblang. 4=

X

e +a(cosx—sin x)

O C—— 10 | N

In4

3. Integralni hisoblang. J‘ dx
0

1+e*

4. O(x) ni toping. D(x)= I[H [2d zjdx
0 0

2sinx+3cosx
dx

5. Integralni hisoblang. -
2cosx+3sinx

S 0 | N

Adabiyotlar:
1. 1. A. AimumoB «AnreOpa Ba ananu3 acocnapu: 10-11-cuud. - T.,
1990. b.
2. Maremaruka B mkose. 1982-rog Ne3
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®U3UKAHUHI ONITUKA BYJIUMHA
MAB3YJIAPU MASMYHUHU HOAHbAHABHUI
TAKOMUW/IVIAIITUPUINHUHI' KBAJIMMETPUK TAXJINJIN

b.H. Xyweaxkmos, Has/[II1 ¢uzuxa ea acmponomus
VKUmMuw Memooukacu Kageopacu kamma yKumyeuucu

Maxonaoa usuxa anunune onuti mavaum mMuzuUMuUOd Mawvium
MA3MYHUHU HOABHAHABUL MAKOMUHLAWMUPULL MEMOOOL02USICU ACO-
cuda baxonawinune KeAIumpux maxauiu kermupuiean. Yuby mooenoa
VKY8 MA3MYHUHU HOALHAHABUL MAKOMUITAUMUPUUHUHE MEMOO0N02UK
MUSUMHU ACOCTAHAOU.

Taanuy cyznap: HoavHaAHABUU MPEHUH2, KEATUMEMPUK MAXTUT, UHCO-
outl KOOUIAM, HOCMAHOAPM Mecm, HOAbHAHABULL YCIYOULL EHOAULYS.

The article provides a qualimetric analysis of assessment based on
the methodology of non-traditional improvement of the content of edu-
cation in the system of higher education of a subject of physics. In the
given model, the methodological system of non-traditional improvement
of the content of training is substantiated.

Key words: non-traditional training, qualimetric analysis, creative
ability, non-standard test, non-traditional methodological approach

B cmamve npuseden xeanumempuueckuii anaiu3 oyeHU8aHuUs
HA OCHOBe MemoOUKU HempaoOUYUOHHO2O YCOBEPULEHCMBOBANHUS
cooepocanus 00yuenus 6 cucmeme @vlcuie20 0OpPaA308aHus npeomema
Quzuxu. B npusedennou mooenu 0b60CHO8AHA MEMOOUUEeCKAs cucmema
HemMpaouyuoOHHO20 YCOBEPULEHCTNBOBAHUSL COOEPAHCAHUS 0OVUEHUS.

Knroueswte cnosa: nempaouyuontoe ooyueHue, KeAIuMempuieckutl
aAHAU3, KpeamuHas cnocoOHOCMb, HeCMAHOAPMHbLUI Mecm, Hempaou-
YUOHHBLU MEMOOU4eCKull N0OX00.

TabauMm TU3UMHHA MOACpHU3aIWATIAIITUPUIL JKaaall pI/IBO)KJ'IaéTI‘ aH
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Xyweaxmos b.H. Dusuxanune onmuxa 6y1umu Mas3yiapu MazmyHuHu HOAHbanasui {3
MAKOMUTLAUWMUPUULHUNE KEAIUMEMPUK MAXIULY

6up maiitna Onuit TabauM TU3UMUAA 103 Oepaétran TyO y3rapuruiap
Tanabanap srajulanuiapy JIO3UM OynraH YKyB (aHmapu TU3UMHHH
unutad yukui Ba Oy (aHJIapHU Y3IAMITUPUIN YUYH VKYB JKapa€HUHU
TAIIKUJ STUITHUHT aHbaHABUM MIAKJI Ba yCYUIapUHUHT (Mabpy3a,
amaJInii MallFyJioT, 1abopaTopHsl Ba MyCTaKUII U1 MAILIFYJIOTIApH ) POIIU
Ba axamusiTu y3rapau. Acocad, Onuii TabiiuMHuHr JITC napu acocuna
WIUIad YUKWJITaH SIHTU YKYB pekanapuia TajgabalapHUHT MYCTaKHI
ULUIapY Ba yJapHU TAlIKWJI 3TUII Macajajlapura ajoxuja 3bTudop
Kapatuirad 6yim0, Oy skapaéHaa YKUTHII )KapaéHUHU TAITKUT KATAIITHA
TAaKOMUJIIAIITUPUII, HOAHbAHABUM TabJIUM, XyCycaH, HHTepdao
VKUTHUII METOAMKACUHMU KYyJUIaraH XOJIJa amajira OuupuiIcaruHa
caMapaJiv HaTwKajap OepHIIy mryoxacusaup.

VKUTHII MeTOAMKACH kajan y3rapu® Gopaérran Gup maBpia,
TABJIMMHUHI HOAHBAHABUWIWIYA YKUTUIIHUHI aHbAaHABUW IIAKJI Ba
yCylIapuHu cudar KUxaTuJaH SHrH Japaxara KyTapuOruHa Koiamaii,
Oanku (haHIapHU YPTraHUII KapaCHUIA STHTY BapUATHB YCIyOUETIIapHU
SpaTHIIa XaM MyXHM axaMusaT KacO 3TMOKma. Arap, Tamaba gyKyp
Hazapuil Owimmra sra Oyica-1o, JeKHUH eTapiii aMalluii KYHUKMaH!
srajulamaras 0yica, y Y3uHUHT OMIIMMHH aMaluéTia Kyiail oamanm.
[lynunraek, Tanada MycTaKkuI OMJIMM OJIMII KYHUKMAaCHHH drajulaMaral
6yca, y ¥3 OMWIMMUHH YyKYpIalITUPHIL, PUBOKIAHTUPUII IMKOHUSTUTA
sra Oynmaitau. Iy tydainu xyiiugaru sHru TypAaru JapciapHH
¢bu3nKa YKUTHII )KapaéHura KUPHO KEeIHUIIN caMapaid HaTHKa OepuIm
Tabumniinup (1-pacm).

Ymly noiinxa acocuna tanabadapHUHT OUIUM, KYHUKMa Ba
MaJjlaKaJIJapuHU XHcoOra OJIMIL, HAa30paT KUJIUII Ba OaxoJsaml Xamja
HOaHbAHABUH TABJIMM METOAUKACUHU PUBOKIAHTUPUILI MyMKHH. byH1a
¢u3KKa YKUTYBUMCHIAH aBBAJIO Tajnabanap xap Oup aymuTopusiia YKUII
HaTWKacuaa KaHai OMiInM Ba KYHUKMaJIapHU OJIMIUIAPU KEPAKIUTUHU
XKy/a aHUK TacaBBYp KWJIMIIK Tanad aTwianu. TamabamapHuHT HadakaTt
OuMM Ba MajakalapuHu, OaJKd yMyMUH YCHUIITK Ba OaXOMaHUIIHA XaM
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XucoOra onuHUIIHM J03uM (1-pacm).

( aposiaRTy Ao ]

I 1T
g (_pavmanion )
Bl o

:2»:.-; = = | ALyeTanny sanTmon $ep l
xopa ____A_,L___ i
Ce=> — o — =
JI [ Honw.ananmil 78 nams ]
T " Emmeman "
(__5_____" JIPC____/> —r ‘U, " <~-.___jm1;“_"_,.->

[ S —— ]

1-pacm. JlapcHUHT HOaHbaHABUH JIoMMXacu

TagkukoTMMu3ga acocaH (U3MKa YKUTHIIHUHT TabJIUM — TapOus
Kapa€HUHUHT KBAJIMMETPUK TEKIIMPHULIHUHT SHIU yCyJJapHuaaH,
SBPHU TPOAYKTUB, KpeatuB (cudar macamapu) Ba HOCTAHIAPT TECT
cypoBnapuian hongamaHuIIN:

I. OnTuka 6ynumuIa cy3 Ty3uIll MEeToIu EpamMuia XaéTuil >kapaéHHU
¢an Omitan OOFIaI OPKAIIH.

By tanaGanapauHTr akimui pukpranuiapuHn Tanép MaBxKyz OynraH
Hynnap OunaH YCTUpHUIITA SPUIIMIIHUHT OAAUN ycynu Oyiul, y
VKOJIKOPJIMKKA, U3JIaHYBYAHIIMKKA OJINO KeJlaau:

a) “Cnektpo....” UeT 2 MamiakaTaapuIary 30J1aroH >kaHOOIapHUHT
HoMU. CrieKTpiapHUHT (HOTOCYpaTHHU 0iyBUM ac6006. (Criekrporpad).

0) “ Penr.....” ABNonan aBuoAra TaKpOpIaHyBUM UPCUAT. TYIKUH
Y3yHIIUKIIApH

10"“nan 107m raya puana3oHJard >JIEKTPOMATHUT HYPIIAHMUIIL.
(Pentren)

Skka cypamga >kaBOOHUHT MYCTAaKWJIJIUTUTA, TYFPUIIUTHUTA,
TYJIUKIUK, MAaHTUKUN Ba agaOuil CaBOJXOHJIUIUTa aJoXuja 3bTUOop
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Xyweaxmoe b.H. Qusuxanune onmuxa OYIumMu Mae3ynapu Ma3myHUHU HOAHbaAHABULl 85
MAKOMUTNAUMUPUILHUNS KEATUMEMPUK MAXTUTY

Oepuaau.

II.Ymby ¢ukpnapHu cTaHmapT YKyB Ba TE€CT TONIIMPUFH OWMIIaH
amanra omupuo Oynmaian, Oumumn YKyB Makcaaura 3pUITUITaHINK
JapakacCHHH aHUKJIAIIAa KyWUIard pacMITU Ba KYTI )KaBOOIH HOCTaHIapT
TecTinapaan (pougamaHuIIN.

Maskyp TecT TONIHUPHUKIAPU TaXCHIT OJTyBUMIAPHUHT Y3IalITHPraH
Hadakar OMnuMIapuHM OaIKH, OOBEKT Ba YHUHT KUCMJIAPUHU TaHMIII,
¥3Hra Xoc XyCyCUsSTIapHHU aHUKJIAII KyHUKMaJIapUHU Ha30paT KUJIUII Ba
OaxoJa xkapaéHUHU XaKKOHHUI Ba OJTUJIOHA aMaJira OLIUPUI IMKOHUHU
Oepaau.

1. Pacmpa xy3rymap Ba ynapja TacBUp scallljia )ajaBajira xap oup
pacM ocTura Moc pakaMHH €3UHT.

1) kasapux kyzey; 2) cpepux xy3zey;, 3) 6omuxk kysey; 4) cgpepux
Ky32y;

— R
o
=T

Pacmiin  Ba kym jkaBOOJIM HOCTAHAAPT TECT KaBOOW Kylumaruda
oynanu.

1-2 2-3 3-1 4-4

buz 2018-2019 ykys iinnuaa Ku3zzax naBinat negaroruka MHCTUTY TH
®usuka kadeapacuna 2 kypc “@usnka Ba aCTPOHOMUS YKUTHUII
MeTOoAMKacH WyHaNHIIN OakanaBp Tanabanapu OwiaH onud Oopuiran
SKYHUN TaXpuOa-CHHOB HaTHKAJIapUHU KENTUPUO YTaMus.

1. Hazopar rypyxnapuna:
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B : |56 |57 |58 |59 |60 |71 (73 |74 |75 |76 |77 |86 |87 | 88 | 80
4

2. Taxpuba rypyxjgapuja:
{1,__ 5859|600 (62 |63|(67|68 |70|75 (78 | 79| 80(84|85|86(87|89|50 91|52

:3611128?139111063412|3?654

m, =141.

Taﬂa6anapHHHr Ypraya }”/3namTHpHmnapH XMCOOIaHIH:

Z—Zx n,=65,4; (HI' ma), y=— Zy -m;=72.8. (TT na)

nio

Hemak, y > x , ssbHu TT naru ypraua y3namrupui HI' ra Hucbaran
IOKOPH 3KaH. DHAM Xap MKKU IypyX Y4yH IOKOpHJIaru kabu TaHJIaHMa

JICTIepCHAIapHHE Xucobmanm: § =,/S? = 9.7. Ba S, = Sy2 =11.

Xap WKKU rypyxJjap Oyiwnda Bapuanus kod(pdunueHTIapuHu
XHUCOOIaHIU:

Kzi-loo%z 9—7 100%—148%
X 68.4
S, 1

V =—100% = ——-100%=15,1%
Yoy 72.8
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Xyweaxmos b.H. Dusuxanuine onmuxa Oyiumu Maesyiapu Masmynunu HOAHbanasuil 877
MAKOMUTNAUMUPUUUHUNS KEATUMEMPUK MAXTUTU

Hewmax, V. <V, xamna nkkaia sapuanus kodpduunentiapu 30%
JIaH aHYa KWYUK. SIbHH, TakpuOa acocyu1a aHMKJIaHTaH ypTaya Y3/amTi-
pHULI KYpCAaTKUWIAPH yJIapra MOC KellraH Ha3apui ypra KHHManIapHU
TYFPH aKC STTUPANN: X =a,; Y =a,.

OHAM 3ca TaxpuOa rypyxy Ba HazopaT TypyxXJjapu Y3iaallTHPUIIT
KypcaTKuujapu TaKCUMOTJIApU TEHIVIMTH XaKUJaru TUIOTEe3aHu
KEJITUPaMU3.

F_Ba F opkanu MOC paBHIIAA Tva>1<p1/16a TypyXu Ba Hazopar
rypyXJapHura Moc KeJlraH y3JIallTHPUIL KypcaTKUWIapyu TAKCUMOTIApUHI
Oenrunaiivms, xamaa H:F =Fy TUIIOTE3aHu TeKmupamMu3. by rumnoresa
Ypunnu Oynumum €xu 6ynmaciaurunu [Iupcon kputepuiicu opkanu
amasra omupamus. ByHUHT yuyH Moc Xu — KBaJipaT CTaTUCTUKACUHU
xucoOmaiiMu3 Ba KyWuIaru HaTwkara sra Oyiamus;

1
Tow =——.

n-m n,+m,

2
(ni'm_mi ‘n)

=22.73.

Xu — KBajipaT KPUTEPUICUHUHT 030/UTHK JapaXkacu yHU Xucobiamia
WIITUPOK ATTaH KYIIMITyBUIMIAp COHUIAH OUp OMPIIMKKA KaMIHP.

k=27-1=26.

O3ommuk napaxkacu k=26 Ba UIIOHY 3XTUMOIMHM p=0,95 ra moc
KeJIraH KpUTHK HYKTaHH JKaJBaJlJaH TOIaMU3:

Z (0,95 ;26)=38,9

[ynmaii kumuo,

;(im =68,4>389=Z7.

Hewmax, 6u3 H.F_=F rumnote3anu paj dSTHIIMMHU3Ia TYFPH Kelajiy,
seuu F £ F Oymap sKaH.

Xynoca ypHUZA OIyHH alTHII MyMKHHKH, TaladaJapHUHT TaXproa
rypyxuna “OnTtuka” (GaHUHUHT aMalliid MalIFyJa0TiIapuia onTtuka da-
HUTa OMJI HOCTAHIAPT TECT Ba Macayiajap eyl 0yindya HoaHbaHABHH
TabJIMM METOJMKACH EpAaMKJia YTKa3WIraH MallFyJIoTaapAad CYHT TOI-
LIMPUITaH )KOPUH HAa30paT HaTHXKaIapy Ha30paT rypyXuia aHbaHaBUN
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ycny6a YTUiTaH MalFy/Io0Tiaap HaTHKadapura Hucoaran Gpapk KUiam.

Jlemak, YKyB KapaéHM HOAHbAHABUU TABJIUM METOIM aCOCHAA
TaKOMUJUTAIITHPHIICA TaJlaOaHUHT OMIIHII (haOJITUTH OIIUIITN XUCOOHTa
Jlapc camapalopJIuri XxaM KyTapuian0, TanabaHuHT JUKKAT YbTHOOPHUHU
MaB3y Marepuaiapy OuiaH O0FIuK OYJIraH MOTHBALlMOH MaTeprasiaiap
OunaH OOWMTHUITAHIWTH yJIapHU Japcra OYJiraH KH3UKUIIWHH,
KpEeaTUBJIUTMHU OpTHIINra cabad 6ymap skaH.

Anaduéraap:

1. JIxopaeB M. ®dusmka YKUTUII METOIUKACH (YMYMHI Macaiasiapy).
—T., 2015. -b. 24-35.

2. Kaxxopo C. ®u3uka TabJIUMHU TaBPUHIUTUHM JIOWMUXaJIall
texnonorusicu. —1.: 2007.—191 6.

3. TommnynaroBa II.O. ®u3ukanu YKUTUIITA WHHOBALMOH
TexXHoJorusapaan Qoimamanur// g’KyB kymnaama. — T.: «Tabaum
TapakkuéTny», 2017. -.255 6.

4. JlanacGepr I.C. “Onruxa” T: “YkutyBun”1990
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PARAMETRLI TENGLAMALARNI TAHLILIY YECHISH

F. O. Husanov, “llm daryosi sari” NTM o ‘qituvchisi
N. K. Razakova, Toshkent viloyati
Chirchiq davlat pedagogika institute

Bu magqgolada ba’zi bir parametli tenglamalarni tahliliy yechish
usullari ko ‘rsatilgan.

Tayanch so‘zlar: parametr, tenglama, funksiyaning aniqlanish so-
hasi.

The article considers the analysis of solutions of some parametrik
equations.

Key words: parameter, equation, function definition area.

B pabome  paccmompeno  amanuz  pewieHuil  HeKOMOPHIX
napamempuieckux ypagHeHuil.

Knrwoueswie cnosa: napamemp, ypasnenue, obiacms onpeoeieHus

Geynryuu.

Parametr qatnashgan misol va masalalar yakuniy davlat imtihonlari
va oliy ta’lim muassasalariga kirish imtihonlarining ajralmas qismlar-
idan biridir. Parametr qatnashgan misol va masalalar turlari juda ko‘p.
Ularni yechishning umumiy usuli yo‘q (parametrli chiziqli tenglama,
tengsizliklar va ularning sistemalari; parametrli kvadrat uchhadlar va
uning yechimlari joylashuvi haqidagi mashqglar bundan mustasno).

Quyida parametr qatnashgan tenglamalarni ko‘rib chiqamiz.
Ularning yechimlarini quyidagi sxema bo‘yicha amalga oshiramiz:

mashgning ko ‘rinishining tahlili va yechim rejasi — yechish — ye-
chim tahlili.

Mashgqlarni yechish jarayonida quyidagi shartli bellardan foydala-
namiz:

TAS — tenglama yoki tengsizlikning aniqlanish sohasi;

@ FIZIKA, MATEMATIKA va INFORMATIKA ooa




90 TALAB, TAKLIF VA TAHLIL

SAS — sistemaning aniqlanish sohasi;

ch.q. — tenglama yoki tengsizlikning chap qismi;

0°.q. — tenglama yoki tengsizlikning o‘ng qismi.

1-Mashq. a parametrning barcha mumkin bo‘lgan qiymatlarida
quyidagi tenglamani yeching

x’—4x-cos(x—a)+4=0

I. Mashq ko‘rinishining tahlili va yechim rejasi:

- Aralash ko‘rinishidagi trigonometrik tenglama berilgan;

- Parametr faqatgina kosinusning argumentida qatnashgan;

- a parametr bog‘langan funksiya chegaralangan.

yechim rejasini quyidagicha tuzishimiz mumkin:

1) x =0 tenglama yechimi bo‘lishini tekshirish;

2 agar x=0- yechim bo‘lmasa, trigonometric tenglamani
cos(x —a) ga nisbatdan yechish;

3) hosil bo‘lgan tenglama uchun, x >0 va x <0 hollar uchun ba-
holash usulidan foydalanish;

1) olingan natijalarni umumlashtirish.

II. Yechish:

1) x=0 ni tenglamaga qo‘yib, x =0 tenglamaning yechimi
emasligiga ishon hosil gilish mumkin.

2) Berilgan tenglamani x # 0 bo‘lgan holda quyidagi ko‘rinishga

x'+4.
4x

3) Tenglamani x > 0 va x < 0 hollar uchun baholash usulidan foy-
dalanib yechamiz.
x>0 *)
3.1. > +4
cos(x—a)=
4x

keltiramiz: cos( xX— a) =
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x>0

g . x>0

a
i >1; cos(x—a)<1.
4x

Demak, (*) tenglama x > 0 bo‘lgan holda quyidagi sistemaga teng
kuchli:
x'+4

4 19 {X=2, {x:z,
X
cos(x—q)=1; ¥Ta=27kkeZ; la=2-2nk.keZ

x<0
3.2. 44 (**)

cos(x—a)=

4x
x<0 <0
X

)3 x2 +4 9) ’

i <-1 {cos(x—a)Z—l.

4x

Demak, (**) tenglama x <0 bo‘lgan quyidagi sistemaga teng
kuchli:

x'+4 x<0
=1,
4x X:—2,
cos(x—a)=—1; X—a=nx+2nn,ne’z;
x=-2,

a=-2—-nm-2rnne”

@ FIZIKA, MATEMATIKA va INFORMATIKA 2019/4




92 TALAB, TAKLIF VA TAHLIL

4) Olingan natijalarni umumlashtirib, quyidagi javobni olamiz:

x=2,eecmma=2-2rk,keZ,

x=-2,ecmua=—2—-n-2rn,ne’.

IV. Yechim tahlili:

Yechish jarayonida quyidagi hulosalarga keldik

- f(x;a) = g(x) ko‘rinishdagiga tenglamaga o‘tish uslidan foy-
dalandik;

- TAS(x € R)ni chekli sindagi gism to‘plamalarga bo‘ldik va har
bir qism to‘plamda tenglamani yechdik;

- Keltirilgan yechimda x ning ikkita tayin qiymati va a para-
metrning cheksiz ko‘p qiymati hosil qilindi.

2-Mashq. a parametrning ganday qiymatlarida quyidagi tenglama-
lar sistemasi hech bo‘lmaganda bitta yechimga ega bo‘ladi?

Jlegs (¥-3)-log,x=0
)[(x+a}1 —2y—5a=0

I. Mashq ko‘rinishining tahlili va yechim rejasi:
- Berilgan parametrli tenglamalar sistemasi algebraik-logarifmik
ko‘rinishda;
- Sistemaning birinchi tenglamasi a parametrga bog‘liq emas, de-
mak, sistemani logarifmik sistemani yechishdan boshlash mumkin;
- Birinchi tenglamani chiziqli tenglamaga keltirish mumkin bo‘lgan-
ligi uchun, sistemani o‘rniga qo‘yish usuli yordamida yechish qulay;
- O‘rniga qo‘yish natijasida parametrli kvadrat tenglama hosil bo‘la-
di.
I1. Yechish:
y >3,
1) (1) tenglamani soddalashtiramiz: < x > 0,
y=3+x;
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2) ¥y =3+ x ifodani (2) tenglamaga qo‘yib berilgan sistemaga teng
kuchli sistemasini hosil gilamiz:

x>0,

y>3,

y=x+3,

x’=2(1-a)x+a’-5a-6=0 (*)

(*) tenglamadan, a parametrning qanday qiymatlarida tenglama
hech  bo‘lmasa  bitta ildizga ega  ekanligini topamiz:

i§:1—2a+akﬂf+5a+6:3a+7

3a+720,a2—%

3) x >0 bo‘lganda (*) tenglamaning ildizlarining mumkin bo‘lgan
hollarini ko‘rib chigamiz.
3.1. (*) tenglamalarning ildizlari musbat

az——, a>——,

3 3 7
x+x,=1-a>0, ja<l, ae[—g;—lj
X, x,=a’—5a—6>0; a<-l,a<6

3.2. (*) tenglamaning ildizlari garama-qarshi ishorali:
D 7 7
T a>-——, a>——,
4 3 3
x,x, <0; a’—5a-6<0; ~l<a<eé.
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ac (—1; 6) .

3.3. (*) tenglama chala kvadrat uchhad bo‘lishi mumkin:

a) a =1- bu giymat 3.2 da ko‘rib chigildi (bu hol javobga kiritil-
gan).

6) a=—1, u holda (*) teglama x” —4x =0 ko‘rinishga keladi,
demak, x, =0, x, =4 . SASga x =4 qiymat tegishli, demak, a = —1
ni yechimga kiritamiz.

B) a = 6. Bu giymatni (*) tenglamaga qo‘yganimizda x > 0 shart-
ni qanoatlantirmaydigan ildizlar hosil bo‘ladi.

Olingan natijalarni birlashtiramiz: _Z’ _1) U { _1} U (_1; 6)
3

Javob: |:—z;6j
3

I1I. Yechim tahlili:

Tenglamalar  sistemasini  yechish  jarayonida, logarifmik
funksiyani aniqlanish sohasini topish va boshlang‘ich shartlarda, para-
metrli kvadrat tenglamani yechishdan foydalandik.

3-Mashq. a parametrning

8x° + (a—|x|)’ +‘x‘\/§—«/‘x‘—a =0
tenglama uchdan ortiq turli yechimga ega bo‘ladigan qiymatlarini
toping.

I. Mashq ko‘rinishining tahlili va yechish rejasi:

- Berilgan tenglamaning ahamiyatli tomoni shundan iboratki, bu
tenglamada oshkormas shaklda, Z‘X‘ va (‘x‘ —a) ifodalar ustida
birxil amallar qo‘llanilgan.

- yechim rejasini quyidagicha tuzishimiz mumbkin:

1) berilgan tenglamani F'( f(x)) = F(g(x)) ko‘rinishda yozish;

2) F(t)- funksiyani monotonlikka tekshirish;
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3) f(x)=g(x) tenglamaga o‘tishni amalga oshirish va uni ish-
lash.

II. Yechish: ,

1) Modulning (x* = ‘x‘ ) xossasini, darajaning (8x° = (2x)*)

xossasini va ko‘paytuvchini ildiz ostidan chigarish (‘ x‘\/z = 2‘ x‘z )

dan foydalanib, berilgan tenglamani quyidagi ko‘rinishga keltiramiz:

(20 ) 2] = (=)' +fl¥[=a

2) F(t)=¢+ Jt funksiyaga ega bo‘ldik, bu funksiya >0
bo‘lganda ma’noga ega va ¢ > 0 da o‘suvchi funksiya (o‘suvchi funk-
siyalarning yig‘indisi bo‘lganligi uchun). Bu funksiya yordamida, beril-
gan tenglamani quyidagi ko‘rinishda yozishimiz mumkin:

F(f(x)) = F(g(x)). buyerda f(x)=2x]". g(x)=|x|-a

3) Quyidagi teoremadan foydalanamiz:

Agar F(t) funksiya Joraligda monoton bo‘lsa, u holda
F(f(x))=F(g(x)) tenglama J oraligda f(x)= g(x) tenglama-
ga teng kuchli.

Demak, 2‘)6‘ = ‘x‘ — a tenglamani, yoki unga teng kuchli bo‘lgan

Z‘x‘z — ‘x‘ +a=0 (™),

tenglamani hosil qildik.

a parametrning berilgan tenglama uchdan ortiq turli yechimga ega
bo‘ladigan qiymatlarini topish talab etilganligi uchun, unga ekvivalent
bo‘lgan (*) tenglama ham kamida uchta yechimga ega bo‘lishi kerak.
Demak (*) kvadrat uchhad ikkita turli musbat ildizlarga ega bo‘lishi
kerak, bu esa quyidagi shartlarda o‘rinli bo‘ladi:
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D>0, 1-8a>0, [ _1 |
RRE TN s aeo]
], [, >0 270 la>o

II1. Yechim tahlili.

F(f(x))=F(g(x)) tenglamadan f(x)=g(x) tenglamaga

o‘tish mumkinligi haqidagi teoremani e’tiborga olib qo‘yish lozim.
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HOSILAVIY PROPORSIYALARNI MISOL VA
MASALALARNI YECHISHDA QO‘LLASH

H.Sh Turobov, NDKI, KEM kafedrasi katta o ‘qituvchisi
Z.N. Echbayeva, NDKI, KEM kafedrasi assistenti
A.A. Ismatov, NDKI talabasi

Ushbu magolada matematikaga oid turli ko ‘rinishdagi misol va
masalalarni hosilaviy proporsiyalar yordami bilan yechish usullari
ko ‘rsatilgan. Bir necha turdagi hosilaviy proporsiyalar tuzilgan va
masalalarni yechilish usullari keltirilgan.

Tayanch so‘zlar: proporsiya, hosilaviy proporsiya, tenglik, irra-
sional tenglama, trigonometrik tenglama, matnli masala, tenglama
ildizi.

This article discusses mathematical examples of different types and
ways of solving problems with the help of proportional representations.
Several types of perverse proportions are created and issues are dis-
cussed.

Keywords: proportion, Pervious proportion, Equation, Irrational
equation, trigonometric equation, text problem, equation root, ratio,
fraction, example, case.

B smoti cmamve noxkasano paznuunvle 8uovl popm npumepos u 3a-
0ay, Kacarowuecs MamemMamuKi,, Komopule peularoncs ¢ HOMOWbIO Me-
mooos peuierust npou3eooHol nponopyuu. Ilpouszsoousie nponopyuu
cocmaeienvl U npusedeHbvl 8 pa3iuiHbIX GUOAX.

Knrwoueswvie cnosa: nponopyus, npouzgo0HoU nponopyuu, ypagHe-
HUe, UPPAYUOHATbHOE YPABHEeHUe, MPUSOHOMEMPUYecKoe YpasHeHue,
meKcmosas 3a0aua, KOpeHsb ypasHenue.

Matematikada bir masala yoki misolni bir necha xil usullar bian ye-
chish imkoniyati mavjud. Shunga ko‘ra bu usullarning eng sodda va
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qulayini izlash hamda uni masala va misollarni yechishda qo‘llash ma-
gsadga muvofiq bo‘ladi. Algebra kursidagi ayrim misol va masalalarni
yechishda hosilaviy proporsiyalarni o‘ziga xos o‘rni bor.

Hosilaviy proporsiya yordamida misol va masalalarni yechish
uchun quyidagi ma’lumotlarni e’tiborga olish lozim bo‘ladi. Ixtiyoriy
to‘ rttaa, b, ¢, d sonlar orasida a-d = b tenglik bajarilsa, bu to‘rtta son
yordamida quyidagicha proporsiyalar tuzish mumkin.

a_c a_b b d b_a
24 cTd a e d <
d _c¢ d_b c d c¢ _a
b a ¢ a a b d b

Agar % = %, proporsiya berigan bo‘lsa, undan quyidagi hosilaviy

proporsiyalarni hosil qilishimiz mumkin:
a+b c+d a-b c—d a+b c+d :

s - > - ’

a c a c b d
a-b _¢-d a ¢ a ¢ |
b d  a+b c+d a-b c-d’
b d b d a+b c+d.
a+b c+d  a-b c-d’ a-b c—d’
a+c _a _c.
b+d b d’
a+b_g_2_ a-b 2_2 a-c¢_a_c,
c+d ¢ d c-d ¢ d b-d b d
va aksincha bu pr0p0r51yalardan % = 2 proporsiyani hosil qgilishimiz

mumkin.
Quyida bu hosilaviy proporsiyalardan foydalanib bir necha misol va
masalalarni yechilishini ko‘rib chigamiz.
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&x+2018 @x+2016

1- Misol. 3019 = 5813 , tenglamani yeching.
——x-2018 ——x-2016
2016 2018

a+b c+d

Yechish: % =§ proporsiyadan ; hosiaviy proporsiya

a-b c¢-

hosil bo‘ Igani uchun, yuqoridagi tenglamani quyidagi ko* rinishda

2019 i
yozishimiz mumkin: 2016 _ 2018 .\ 400 2019x = 2017x;
2018 2016

2019x-2017x=0 = 2x=0=x=0.
2 - Misol. Quyidagi tenglamani yeching.
X +x+6 B X'+ x+2
x+6 x+2

a-b c—d

Yechish: %: 2; proporsiyadan , proporsiyani hosil

qilishimiz mumkin, shuning uchun yuqoridagi tenglama quyidagi ko*
2

. . . . 3
rinishnioladi. _*  _ _* -pytenglamaniyechib, x, =0, x, = -3,x, =2
x+6 x+2

ildizlarni topamiz.

3- Misol. Quyidagi irrasional tenglamani yeching.
N7-x—-3Ax-5
V7T—x+3ix-5
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V7-x-Yx-5 6-x

= , shaklda

X
V7-x+3x-5 1

yozib va bu tenglamani %: g; ko‘rinishidagi proporsiya deb qarab,

Yechish: Berilgan tenglamani

a+b c+d o . .
= y ; hosilaviy proporsiyani tuzamiz:

a-b c—

23/7 - - [7- . o

Tox 7 x’ it = y, belgilash kiritib y = y° ko* rinishi-
_243[)6—5 5_x x—5

dagi tenglamani olamiz.

Bundan y, =0, y, =1y, =-1 3 Tox

=0=>x =7
> \x—=5

3 ?_{=[] =/ -—x=x-t=-2x=-12=x,=0
x-3
7T—x e
3 s =-1=>7-x=-x+5=0-x=-2 yechimiyo‘q. Demak,
x_

yuqoridagi tenglamaning ildizlari: x, =7 va x, =6

Tekshirish bu sonlar berilgan tenglamani qanoatlantirishini ko rsa-
tadi.

4 — Misol. 4cos(3—x)=5cos(4—x) Trigonometrik tenglamani
yeching.
Yechish: cos(4 — x) # 0, deb tenglamani ikkiala tomonini cos(4 — x)
ga bo‘lamiz. cos@3—x) - 25 bu tenglamani a_ £; ko‘rinishidagi
cos(4—x) 4 b d

a-b c¢-d

proporsiya deb qarab ; hosilaviy proporsiyani tuzamiz:

a+b c+d
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cos(3—x)—cos(4—x) 5-4
cos(3—x)+cos(4—x) 5+4°
3—x+4-x . 3—-x—-4+x
sin

—2sin 1
Bundan 2 2 = _-
3—x+4-x 3-x—-4+x 9’
2¢os coS
2 2

_ sin(; — x)sin(— ;) . sin(; -X) sin(;)

"9

_ L

cos(; —X) cos(;)

cos(; —x)cos(— ;)

7 | T 1 1

te(—— —=— — —x¥ ==cfg —:

gfz IJ«*E.'E 5 f.gr.’2 X 5 SE 5

7 1 1 7 1 1

——x = arctg(—ctg —) + 7k; x =——arctg(—ctg —) — 7k;

5 g(9 gz) 5 g(9 gz)
k=0,+1+2,..

5—Masala. Sinfdagi o°g‘il bolalar sonining qiz bolalar soniga nisbati
7:6 kabidir. O‘g‘il bolalar qiz bolalardan 2 ta ortiq. Sinfdagi o‘g‘il va
qiz bolalar sonini toping?

Yechish: Masalani hosilaviy proporsiya yordamida yechamiz.
O‘g‘il bolar sonini x, bilan, qiz bolalar sonini x, bilan belgilaymiz:

X, ix,=7:6;
X, —x,=2
2 I 1
X, —x, T-6 T B T o
X 6 X, =x, +2=12 +2=14
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6 - Masala. Suv va tuzdan iborat eritmaning massasi 2000g. Erit-
madagi suv va tuzning nisbati 8:2 ga teng. Eritmadagi suv va tuzning
massasini toping.

Yechish: Bu masalani ham hosilaviy proporsiya yordamida
yechamiz. Eritmadagi suvning massasini x, bilan, tuzning massassini x,

bilan belgilaymiz: + 8+2
SN 8:2 x4x,=2000 N T _8+2

5

X, 2

X, +X,

5 2000

Xy Xy
x, =400g;
x, =2000-x, =2000g —400g =1600g

Bu misol va masalalardan ko‘ rinib turibdiki, hosilaviy proporsiyalar-
ni qo‘llash, misol va masalalarni yechishni ancha osonlashtirsa, ayrim
hollarda yagona usul bo‘lishi mumkin.
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HUHTEPAKTHUB 3JIEKTPOH TABJIUM
TPEHAXKEPIAPUHU SIPATUII TEXHOJIOTUSICH

C.X. Anuboes, ’Kuzzax oasram
neoaco2uKka UHCMunymu

Ywby maxonaoa maviumnune MoounIAULy8U, axoopomiauLyeu,
UHMe2PANIAULY8U WUAPOUMUOA YHUHS CAMAPAOOPIUSUHU OWUPULLSA
UMKOH 6epy8yu aHeU MABIUM PeCcypCiapu cughamuoa uHmepaKmus
MEKMPOH MABLIUM PECYPCAAPUHU APAMULL MACATACU KAPAL2AH.
Taanu cyznap: ax60pom-KOMMYHUKAYUST MEXHOIO2USLLAPU, DJIeK-
MPOH MABIUM PECYPCIapU, UHMEPAKMUE INeKMPOH MABIUM MPEHA-
acépu, mavaymomaap o6azacu, SQLcyposnap munu.

This article discusses the use of interactive e-learning resources as
the new educational resources that enable them to enhance their ef-
fectiveness in the context of mobility, information, and integration of
education and their use in the teaching process of higher education
institutions.

Keywords: information and communication technologies, e-learn-
ing resources, interactive e-learning trainer, database, SOL query lan-
guage.

B smou cmamve obcyscoaemes ucnonvb3o8anue UHMepaKmueHbIX
Pecypco8 31eKmpoHHO20 0OVUeHUsl 8 Kauecmeae HOBbIX 00pa308ameib-
HbIX pecypcos, Komopbie cnocoocmseyrom nobleHuIo 3¢hghexmusHo-
cmu 00pazo8anus 8 KOHMeKcme MOOUIbHOCMU, UHDOpMAYUY U UHme-
2payuu, a makaice UCNONb308AHUIO BbICULUX YHEOHbIX 3a8e0eHUll 8 NPO-
yecce 00yyeHusl.

Knrwouesvie cnosa: ungopmayuonno-KommyHUKAYUOHHbIE MEXHONO0-
2ull, pecypcol 3NeKMpPOHHO20 00YYEHUsl, UHMEPAKMUBHBLIL MpPeHaxicep
NMEKMPOHHO20 00yuenus, baza 0annbix, A3bik SOQL-3anpocos.

VYKyB jkapa€Huaa 3aMOHABHI KOMIIBIOTEpJapHHU JAespiu Oapua
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JUJIAKTUK MacajallapHu, Iy *KyMJIaJaH axO0pOTHU HUFUILL, CaKIall Ba
y3aTHIl, YKyB-TapOusBUi )kapaéHHU OOMIKapHIIL, Tanadanap OMIMMUHH
Ha3opaT Ba TaXJIWJ KWIMIL, aMaJui KYHUKMaJIapHU MycTaxKamuialira
UMKOH OepyBUM MAaIIKIApHHU Oa)kapulll, YKyB *apaéHUHUHT OOpUIIN
XaKuJa MablIyMOTJIapHU TYIUIall KaOW MacajlajJapHU Xaj 3TUIIra
TaJI0OWK ITUIIT MyMKHH.

WMHTepakTUB 5IEKTPOH TAabIIUM TPEHAXKEPUHU YKYB JKapa€HHra
Ky/Ulalmial Ky3ga TyTWIraH acocud Makcain: Qannap Oyitnua
Vpranuiaaurad Ha3apuii OMITMMITapHU My CTaxKaMJIalll,3apypuii aMainii
KYHMKMa Ba MaJlaKaJJapHU MIAKJUIAHTUPHUIL; TABIUM OJYBUMIAPHU
OMITMMITAPHU MYKCTaKWJI Y3IaIITHPHILTA YPraTUlll, ylapaa Y3uHu Y31
VKUTHII Ba Y3WHU Y3W HA30paT KWJIUII YCIyOJiapu Ba YCY/UITapUHU
srajulall KYHUKMalapuHU MaKUIaHTUPHUIIAAaH noopart.[1]

WHTEepakTHB AJMEKTPOH TaBIMM TPEHAXKEpIapw Tajnadamap OwimMm
Ba KYHHUKMallapuHM HadakaT TU3UMJIAIITUPHILNTA, OaJKyd YIapHUHT
KacOuii haonusATH camapaopIUrura TabCUp KWIyBYM OMHII cUdaTuaa
MHAUBUAYaJ TAbJIUMHU MIAKIUIAHTUPULIIA TABJIUM TEXHOJIOTUSJIAPUHU
PUBOXKJIAHTUPUIITHUHT ~ aHUK  WYHAJIUIIM ~ XUCOOJAaHWUO  VKHUTHII
camapaJIopJIMTMHU OLIUPUIITa UMKOH Oepaiu.

WHTepakTUB  2JIEKTPOH  TabJIUM  TPEHAXEPIApUHU  SIPATHIL
TEXHOJIOTHSICH ¥3 MUWra eTapiiu Japakajga Kymn OOCKUYJIapHU OJaau
Cudariy MHTEpaKTUB SIEKTPOH TABIUM TPEHAXKEPIAPUHU SPATHUIL
3ca Ky JKUXaTJaH TEXHOJIOIMK OOCKUYJIAPHUHT TYFPU aXXpaTHIIMIINIa
00FNIMK. IHTepakTUB 3JIEKTPOH TabJIUM TPEHAKEPIAPUHU SPATUITHUHT
TEXHOJIOTHK OOCKUYJIApUHH aXKPATHUIIJIA, yaapra Xoc Oyiaran Kyiuaaru
KOMIIOHEHTJIApHHU YbTHOOpTa OJIHII MaKcaara MyBOQHK XHCOOIaHaIU:
capBapak (TUTYJ); aHHOTAIUs; VKyB 1acTypH (Makca, Ba3uda, Ma3MyH,
TEMaTUK pexka); YKyB MaTHU (TU3MMaAlITUPHUITaH, 3PrOHOMHK
TajabaapHu YbTHOOpra OJNraH TU3UMIIAIITUPUIITAH X0J1/1a KypHIraH);
WUTFOCTPAaTHB ~ Martepuaiap (TacBUPHUHA, MAaHTHKUN-TY3UJIMaBUN);
Yypranuwiumi Ky3na TyTHIran Oapua MaB3ynap Oyilnua TaBcus STHITaH
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acocuil Ba KymuMy4a agabuétiap pyixaru; aloxuaa oJMHIaH MaB3y Ba
OyTyH Kypc Oyiinua aramayiap Ba TylIyHYauap JIyFaTh; XpecTOMaTHs
Ba KyIIMM4a MaTepuaap (KUTodnap, MebEpUid XyxoKaTiap pyinxarn);
MHTEPAKTHB AIEKTPOH TABJIUM TpeHaXEpaapuaaH (oiananud Tabaum
OJYBUMJIAPHUHT MYCTAKWJI WIIMHHU TAlIKKJ JTUII OYHHUYa METOTUK
TaBCHsLIap.

WHTEpaKkTUB 3JIEKTPOH TABIMM TPEHAXKEPIAPUHUHI TEXHOJIOTHK
OocKUYIapy aMaIuil MaIIFyI0TJIaPHU TAllIKUII ATHUILTra KyMaKiIallyBuH,
VKUTHII HaTWXKaJIApUHU YIIyallra MMKOH OepyBUH, TabJIUM OepyBUM Ba
TabJIUM OJYBUM YUYyH MabIyMOTHOMa MaTepuayjap TaKIUM 3TYBUH
KOMIIOHEHTJIapHU UILIa0 YMKUIT OMIaH OOFJIMK: HHTEPAKTUB 3JICKTPOH
TabJIUM TpeHaXEpIapu QoiaanaHUIaUral MalFyjIomiapaa xap oup
MaB3y, 600, 0y 1um Ba Oy TyH Kypc Oyitnya y3-Y3uH1 Ha30paT KWJIMII Ba ¥3-
Y3UHU TEKIIMPUI YUYH CaBOJUIap; TPEHUHT MallIKJIap Ba TONILIUPUKIAP;
xap Oup maBay, 600, 6YiM Ba OyTyH Kypc OVitnda OumuMaapHu Ha30patT
KWINII Y9yH TECT TONUIMPUKIIAPH Ba caBojuiapy;MHTEpHET pecypenap
(BEpTyasl SJEKTPOH KyTyOXOHa, TabJIUM CalTiapu Ba ax0opor
pecypciapu);TablIMM Myaccacacu MeJIuaTeKkacuaa cakjlaHaéTraH
Marepuai (aBBajl spaTWIraH YKUTUIIHUHT 3JIEKTPOH BOCHUTAJapH Ba
OolKay1ap); XpOHOJIOTUK KYpCcaTKud; KUCKapTMa cy3iap pyixaru.

WHTepakTHB  BIEKTPOH  TabIMM  TPEHAXEPIApUHU  SPATHIL
*Kapa€Huaa yprauuaaéTrad TeXHOJIOTHSAHUHT aXpaiMac KUCMHU OYiran
TaBJIUM PECYPCIApPUHM SPATULIHUHT YMyMHH TaMoiuwiapura puos
KWIuI 3apyp. byHaall TamMoWWuiap MHTEPAKTHUB JJIEKTPOH TabiIuM
TpeHaXEpPIApUHU sipaTUIl Ba YyHAaH (oiinananumga YKUTYBUH
Tal€prapJurMHUHT METOJIMK TU3UMU TapKUOUra KUPUILN KEPaK.

WHTepakTHB SIEKTPOH TabiIUM TpeHaxépnapura axO00pOTHU
KOMITAIITUPULIT YCYIH YHU SIPATUII TEXHOJIOTUACUTAa HUCOaTaH MabJIyM
Ooup TanabnapHu Kysau. ByHIa KOMITBIOTEp acOCHil JUIAKTUK YCKyHa
xucobmanaau. Typnu xun ypraryBud Aactypiiap Ounan Oupra OGapua
YKyB axOOpOTHHHU TYjaJuruya TakAUM STYBUM SIXJIUT HHTEPAKTUB
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Kypc 3apyp. LLIyHUHT yuyH XaM YKyB MaTepHaJIUHUHT UHTEP(}HAOUINK
TaMOWMJIM — WHTEPAKTUB DJICKTPOH TabJIUM TpPEHAKEPIApUHU
ApaTuIlIa XUcoOra OJIMHUILY JIO3UM OYIIraH, UKKMHYU MyXUM TaMOWNIT
XHUCOOIaHa .

WuTepdaon Bocutanap MaTH, CTaTUK Ba TWHAMHK TpaduK, BUIEO Ba
ayauo €3yBiap Kabu axOOpOTIapHHU TACBUPJAIIHUHT TypJId MyXUTHHU
AroHa MakMyara OHMpIAaIITUPHUII MMKOHMHU Oepajid Ba TabiIUM
OJIyBUMHHU YKYB KapaéHUHHUHT (HaoJ MINTUPOKYMCHUTa ANMITaHTHPAIH.
Mynsrumenuanan QoiinamaHum dca axO00pOoTHH KaOyd KWJIMIITHUHT
MHAMBUYaNl XyCYCUSTIapUHU MaKCUMall Japaxkaza 3bTHOOpra OJuill
UMKOHMHU Oepanu. By aliHMKca, YKUTYBUMIAH TabiIMM OJIyBUYMIa
VKyB MaTepuaJvHU OMIBOCHTA KOMIBIOTEpP OpKalIM y3aTHULIIA KyJda
MYXHM XHCOOJNaHATH. YKUTHIIHMHT Xap KaHAail IAKIM IICHXOIOTo-
MEarOruK aCOCHM SIPaTHILHU Tajald 3Taau. Ycu3 YKyB 'kapaéHUHHHT
MyBaakuaTH Ba camMapaJopiaMId XakuAa Talupuil  MYMKHH
smac. UIyHUHT ydyH XaM YKUTUIIHUHT WHTEPaKTHB  3JEKTPOH
TpeHaxEpnapuaal QoHAaNaHUIAa YKUTHITHHHT MyBadhakusTH
Ba cu(aTura TabCUp 3TYBUM OMp KaTop NCHUXOJOTHK TaMONMIUIapHU
BTUOOPTa OJIUII JIO3UM.

WHTEepakTHB  DIEKTPOH TAbJIUM  TPEHAKEPIAPUHHU  SPATHII
TEXHOJIOTHSICUHU aMajra OIIMPHIIAA MHCOHHHUHI MCUXO-(U3UOIOTHK
XyCyCUATIApUHUA IBTUOOpPra OJMII MyaMMOCH acOCHH YpUHHHU
srajnaian. YKuTiin MyBadakusTH 3ca acocaH axG0pOTHH XOTHPAIa
cakia0d KOJMII Ba YHHM THKJIAll MMKOHUHM SIpaTyBUU >Kapa&HJIapHU
TAIIKWJI 3TYBYM Ba aXOOPOTHHU MJIPOK STHIIHU aHUKJIOBYM CEHCOPIIH-
MEPUENTHB XKapaSHIAPHUHT XyCyCHSTIapura OOFIIHK.

Kommnbrorep TexaukacuaaH (GorasaHUIITa acocIaHTaH 3aMOHaBU I
YKUTHUII ~TEXHOJIOTHSUIApH KaTrTa HMMKOHMATIApra sra. AMMO,
KOMITBIOTEpJIALITraH TEXHOJIOTMSIHM TYJIAKOHJIM KYJUlall MHCOH Ba
TEXHHUK BOCUTAJIAp Y¥3ap0 TabCUPJIALTYBH MyaMMOCHHU KUJIUNA KalTa
KYpub uMKHIIHY Tanad 3taau. by epna cy3 6omkapuiyBun axoopoTiap
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OKMMHU KaHJIAWAup KYpUHHILZA TaKCUMJIAHTaH OMOTEXHMK TH3UMHHU
HIaKJUTAHTUPUILIH XaKuia 6opaau. byHnail MaxxMyaHUHT MypakKaOaIuru
TabJIUM OJTy BYNHUHT ICUXO-(PHU3HOIOT MK UMKOHUATIAPUIaH HOONTUMAJ
¢oiigananuIIa xKyaa FOKOPH OYIUIITN MyMKUH. AMalTUET KYpcaTuInya,
Oy VKHATHII >KapaéHHHHUHT CaMapaJopJIiTH IacTIallyBUra OJuo
Kenaau. AlfHaH, 1y ca0al, KynruHa XoJuiapaa YKUTHITHHHT aipuMm
ANIEKTPOH BOCHUTANapuaaH (oWJalaHUIIIAH BO3 KEUMII Y4YyH acoc
O6ymm6 xucoOmanaan. bunMMIapHUHT MaBXyJ AapakaCUHH aHMUKJIAII
UMKOHUHM OepyBuM OHMp Karop pacMHMi ycymaap MaBxkya. AMMO,
TaXpUOATHN YKUTYBYHU TabJIUM OTYBUMIAPHUHT KaH(UATUHU, YITApDHUHT
VKyB MarepHaJIMHU KaOyJl KWIMILra TaW€pIurvuHU “UHTYUTUB’ XHC
KMJIaJd Ba MOC paBUINJAa MALIFYJIOT >XKapaCHUHU TYrpuiad Oopasiu.
By UWHTEpakTHB »AIEKTPOH TablUM TPEHAXKEPIAPUHU SpaTUIl Ba
yHAaH (oimanaHum Oopacuuard acocuil MyammoJapiaH OUpHIUD.
YyHKH, KOMIIBIOTEp HHCOHHUHT 3MOLIMOHAI XOJIATHHH bTHOOpra oja
Oounmaiigu. Opranusmra Oepuiras 3ypUKUIIHUHT WKOOUH Eku canouii
TabCUPH WYHAITHUPYBYM Ba XHMOSUIAII peaklusuiapu HucOaTura
OoFMK. AXOOpPOTIIM 3YpUKHUII MHKOOWM 1e0 XucoOmaHaau, KadyOHKH,
arapja y HyHaJITHPYBUM pEaKUsHU YaKUPHO, XMMOsUIAII peaKLUsACUra
MUHHMaJ Japaxana TypTku Oepca. bynman kxypuHHO TypuOIMKH,
VKUTHII )KapaéHUHUHT IOKOPU camMapalopJIuIura SpULIMII MyMKHH Iy
BAKT/1a, KAUOHKH axOOPOTIH 3YpUKHUII BYXKyara keiamaca. [LIlyHunr yuyn
XaM YKUTHUIIHU ONTUMAJUIAIITHPUII HYJINIAard aCOCUNA MyaMMOJIapIaH
Oupu — Oy sTHTU OmMMITIapra 3ra OYuI Kapa¢Huaa HHCOH XOJaTHHU
Oaxomam Ba TYfpwiamyiaH uOoparaup. ByHaan kenn® YUKaaMKH,
MHTEPAKTUB JIEKTPOH TABJIUM TPEHAXKEPIIAPUHU sIpaTHILLa 3bTHOOpra
OJIUII JIO3UM OYJTaH TYPTHHYH TaMOWHII — Oy TabJIMM OJyBUYMHUHT
LIaXCUH XyCycHsTIapura MOCallyBUaHINK TAMOWNIIH.

WHTEpakTHB 3JEKTPOH TABJIUM TPEHAKEPIAPUHU KYIIald TaIIKHI
STUJIAJINTAaH MYCTAaKWI HIIHUHI MYXUM axaMHATra 3ra SKaHJIUTUra
KapamaczaH, YKyB *apaéHUHUHT acoCuil cyObekTiapu OYnub Tabium
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OyBUM Ba YKUTYBUM XucoOnaHaau. TabuM OIYBUMHUHI OHIIUII
daonuaATHAa YKUTYBUM OWJIAH TEHT XYKYKIH HINTUPOKH CcUdaTin
TabJIMMHUHT MYXUM IapTIapHUIaH Oupu Xxucoomanaau.|[2 ]

IOkopuga kenTHpWIraH TaMOWWIIApAAH HHTEPAKTHB 3JIEKTPOH
TaBJIUM TPEHAXKEPIAPUHU spaTHInAa (OoiaaTaHuIl YHUHT cudaTh Ba
camMapaJIopJIMTMHKA OLIMPUII MMKOHHMHHU Oepagu. By tamoiimiuiapau
MHTEPAKTHB IEKTPOH TABJIUM TPEHAKEPIAPUHU SIPATULTHUHT YMYMHN
TEXHOJIOTHSICHHUHT aXpajiMac KACMHU cHudatuaa Kapam MyMKHH.
byHnaH TalKapy MHTEPAKTUB 3JEKTPOH TABIUM TPEHAKEPIAPUHU
ApaTuilga KYJUIAaHWIagUraH axOopoT TEXHOJOTHsulapu KyHuaaru
Oup Heda acocwil (yHKIHsUIapra acociiaHaiv: KaOyn KHIMHAETTaH
VKyB MaTepUaJIMHUHI aHIJIAHTAQHJIMTH, TacaBBYp Ba TYyIIyHYaJapHU
MIAKJUTAHTUPUIIIHA  Ta@bMHMHJIOBYM KYpra3MalwivK; aXxOOpOTIMIHK,
YyHKA YKUTUII BOCHTAcH OWIMMIapHUHT OeBocuTa MaHOacw,
aHMK axOOpOTHM TallyBUM XMCOONAaHaAM; VKUTHUII >KapaéHUHU
OCOHJIALITUPYBYM XaMmJa Kyd Ba BaKTHHM KaM cap¢ KuiIub, Makcasira
SPUIINIITA UMKOH OEpyBYM KOMIIEHCATOPJIMK; YKHUTHUII >KapaéHUHU
KyJllail 1IapouT OWIaH KYJUla0-KyBBaTiall, HAMOWHIN, MYCTaKHII
Ui, OuauMmiap Y3BUIUIMITMHU TAIIKWI OSTUINTa HYHAITHUPWITaH
MOCJIAITyBYAHIINK; OOBEKT EKM XOIWCaHW OyTyHJA, IIyHHUHTICK,
KHCMaH Kapalira UMKOH OepyBUM MHTETPaTUBIIHK.

[lenaroruka onuili TabauMM Myaccacajapu ydyH ‘“‘MabiiymoTiap
0azacu” (aHHIAH MHTEPAKTUB DIIEKTPOH TABIUM TPEHAKEPIAPHHU
ApaTuIl >kapaéHUHM KyHuzarn OOCKUWIAPHM Y3 HWYMra OJIMIIH
aHMKJIAHAW: (GaH Ma3sMyHH MNIAKIUIAHTUPHUIL, MAIIFYJIOT YTKa3UIll
Ma3MyHH Ba YyCIyOM TaHJIall, WHTEPAKTHB OJEKTPOH TabJIUM
TPEHaXEPUHUHT  TAapKUOUM  Ty3WJIMAacHMHU JIOWMXajall; dSKpaH
HIaKJUTapy Ba axOoOpoT KHCMJIAPUHMHT JAM3AWHUHM SIPAaTHUII; YKYB
MaTepUaJLUIaPUHU KOMWIAIITUPUILTa Tau€piianl; Tak€piaaHrad MaTepHall
acocuia MHTEPAKTUB SJIEKTPOH TaBJIUM TPEHAKEPUHUHI Ty3WIMAIU
ANIEMEHTIIAPUHHU TYJIIUPHULLL.
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WHTEpakTUB  2IEKTPOH TaBJIUM  TPEHAXEPIAPUHU  SIPATHIL
O0ocknuHIa YKYB MAaTEPUATMHUHT Y3IAIITHPUII apXUTEKTypacu EKu
YKOWJTAITYB TY3WJIMAacH MIUIA0 YUKWIIH, (oiTananyBu OujaH y3apo
aJIOKa MEXaHU3MH JoWuxanamtupwiad. MasmyH Oyiinua acocuil Ba
KYIIMYa 3JIEMEHTIIAp aXPaTWiIId, axX00poTin OJOKIApHUHT HeapXUK
Ty3unMacu Kypwinu. DoijgananyBun wHTEpdeiicm xamaa amoxuaa
KHMCMJIap Ba JKpaHJIap ypTacuJard TUIlepalloKajap spaTuiaau. AHa
LIyJIapHU bTHOOpra OJraH XoJiJa MOAY/UIMJIMK TaMOWWIM acocuja
ONIMH TaBJIMM Myaccacajapu Tajabaiapura MabaymMoTiIap Oa3acu
kypcuaa SQL cypoBnap Trinu OypyKiIapuHH ypraTuiira MyKallaHraH
MHTEPAKTHB JICKTPOH TABJIUM TPEHAXKEPH sIpaTHin. Yoy nactyp Vi-
sual C++nactypnam tunuaa €3unrad Ba MySQL mabimymoTinap 6a3acu
O6unan Oofnanrad. Visual C+tpacTypnam THIM 3ca JacTypliapHU
nIuad YMKUIL yUyH )KyJa Kyaai uarepgeiicra sra, SQL cypoBnap Tviu
épaaMuia UHTEPAKTUB 3JIEKTPOH TabJIUM TPEHAKEPIAPUHM APATHUILI Ba
Taxpupiam 6apua QyHKUMSIApHHU KYJU1aO-KyBBaTinaiau. Sparunran
AJIEKTPOH TABJIUM TPECHAKEPH TPeHaKEP.exe (hallIMHN IOKIIAIT OPKAIA
UIIra TYIIMPUIIaIN Ba HaTUXKa/la KOMIIBIOTEp SKpaHuJa Kyiuaaru kajap
naigo 6ynaau (1-pacm).

HAXEPH

1 - pacm. UHTepaKTUB JIEKTPOH TABJUM TPEHAKEPUHUHT OO
oiiHAcH
WHTepakTuB ANIEKTPOH TablIUM TpeHaXEpUAaH GoiIamaHuIl YIyH
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TU3UMJA pyHWxarnaH YTuil naHenu tynaupuwiand. dolinanaHysBuu
pyixaraaH YTraHIUTMHU TACAUKJIOBYM OMHAaH UCM TaHJIaHAIu Ba KH-
PHILI TYTMacuHHU OOCTaH/IaH CYHI MHTEPAKTUB AJIEKTPOH TAbJIUM TPEHa-
KEPUHMHT (hoi1ananyBul OMIIaH MYJIOKAT YUyH UIITYU MaiiIoHH a0
Oymaau. Muram MaiiioHn TYPT KHCMIa akpaTwirad O0yin0, YHUHT dart
TaOMOHHIa BEPTHKAJ IIAKJI/IA JKOMIAITraH oifHa opKaiu GhoiigaianyB-
Y¥ TOMOHHJIAH Oa)KapUJIMIIN KY34a TyTHITaH TOMIIMPHUKIAP TaKIUM
stunaay. TONMPUKIAp 3Ca Iy OWHAHUHT I0OKOPY KUCMU/IA KEJITUPHII-
raH MypaKKaOIMK Japa)kaCUHU TaHJAll OPKaJIX aMaJira OIUpUIaIn.

Vily MHTEpakTHUB 3IEKTPOH TabJIUM TpeHaxXEpuaaH Hadakar
CYpOBJIap TWIMHUHT OyHpyKJIapy MaXMYaCHHHUHT Ba3zu(alapuHu ypra-
TUIIa, OalKU aMaluii MacajlajdapHH XaJl STHIAA MyCcTakuil Goigana-
HUII KYHUKMa Ba MaJlakaJlapuHA MyCTaxkKamiaiia xaM (oiiananui
MYMKUH
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