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Hosil bo‘lgan kvadratlarni barchasini dioganallari bir to‘g‘ri chiziqda
yotadigan qilib joylashtiramiz (3-rasm).

Tomoni 1 ga va n ga teng bo‘lgan kvadratlarning tomonlarini davom

. _ n(n+1) ,
ettirib tomoni 1+2+3+...+ nZT ga teng kvadratni yasab

olamiz. Yasash natijasida hosil bo‘lgan kvadratning yuzi berilgan

2
n(n+1
yig‘indiga tengligini, ya‘ni I’ +2°+3 +...+n’= (%) ni

isbot qilamiz.

Isbot. Berilgan tenglik to‘g‘riligini matematik induksiya metodi
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22 MATEMATIKA JOZIBASI

yordamida tekshiramiz. 1(1+1)
n=1 uchun tenglik o‘rinli, ya‘ni: I’ = (T
n=k uchun tenglik o‘rinli deb qabul qilamiz:

k(k+1)
2

n=k+1 uchun tenglik tog‘riligini isbotlaymiz.

(k+1D)(k+2),

—)

2

k(k+1)

2

y=1

)2

P+2+3+...+k=(

P4+2+3 +. + 0+ (k+1) =(

P+2°+3 +...+k =( > bolsa,

(k+1)(k+2)
2

munosabatga ega bo‘lamiz. Ifodani soddalashtirib,

)+ (k+1)" =( )’

1
ekanligidan (k(k2+ )

(k(k2+l))2 Sty = kz(k+1)2; 4(k+1)° _ kz(k+1)2; 4tk +1)° _
:(k+U%H+4m+4»:(k+U%k+22:6k+nm+2%2

4 4 2
Natijaga ega bo‘lamiz. Tenglik isbotlandi.
n(n+1)

2

Javob: Demak I’ +2° +3° + ...+ 1" =( )? tenglik o‘rinli.
4-misol [3], [4].

1 5
Hisoblang: to| —arccos— |.
s g(z 13)

=
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Yechish. Butrigonometrik ifodani hisoblashdato‘g‘ri burchakliABC
uchburchakdan foydalanamiz. Buning uchun berilgan uchburchakning
B uchidan AC katetiga bissektrisa o‘tkazamiz.

B
ZABC = arccos% ekanligan,

BC=5 va AB=13. 13
Pifagor teoremasiga ko‘ra AC =12
ga ega bo‘lamiz.
CD=a va AD =12 — g belgilash »
kiritamiz. A oC
Uchburchak bissektrisasi
xossasiga ko‘ra AB-DC=BC-AD yoki 4-rasm

13a=5(12-a)-

Tenglamani yechib, @ = ? ga ega bo‘lamiz.

D 5
To‘g‘ri burchakli A BDC da tgZDBC = B—g = —. Bundan

a

1
tg/DBC = % ZDBC = > ZABC = %arccos% ekanligidan

B
1g larccosi :2 bo‘ladi.
2 13 3

5-misol [3], [4]. Hisoblang:

5
I =arctg3 — arcsinT P oC

Yechish. Bu trigonometrik ifodani 5.1-rasm
hisoblashda  to‘g‘ri  burchakli ABC
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24 MATEMATIKA JOZIBASI

uchburchakdan foydalanib, ZABC = arctg3 tenglikga ega bo‘lamiz
(5.1-rasm).
Umumiy  holda  £LABC—ZDBC=/ZABD  tenglikdan

ZDBCZarcsing va [ ayirma esa £ABD ga teng ekanligi

ko‘rish mumkin.

B

B
)
5.2-rasm. 5.3-rasm
2/10
V5 2
Ae 4 o I} A ) C

5
BDC uchburchakda ZDBC = arcsin% ekanligidan DC=1 va

BD= \/g Pifagor teoremasiga ko‘ra BC =~+/BD*> —DC* =2. 6.1
chizmaga ko‘ra BC=2, demak AC=6. ABC uchburchak uchun Pifagor

teoremasini qo‘llab: 4B =2+/10 (5.3-rasm). ABD uchburchak uchun
kosinuslar teoremasini qullab so‘ralayotgan { = ZABD ni topamiz.

AD* = AB* + BD* — 2(AB)(BD)cos ZABD,

5 =(@10) +(+5) ~2:2V10/5 cos Z4BD, natia

/4BD ==
4

V5

: Vs
Javob: [ = arctg3 — arcsin 7
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NOTO‘G‘RI GEOMETRIK TUSHUNCHALAR

O.N.Dushaboyev, Guliston davlat universiteti o ‘qituvchisi

Ushbu maqolada Evklidning uchta noto ‘g ‘ri teoremasining isboti
va undagi xatolar ko ‘rib chiqilgan.

Tayanch so‘zlar: O ‘tmas burchak, to‘gri  burchak, teng
yonli uchburchak, kvadrat, to‘g‘ri  chiziq, burchak, bissektrisa,
perpendikulyar, propotsional.

This article discusses the proofs of three incorrect Evklid theorems
and the errors in them.

Keywords: Obtuse angle, right angle, isosceles triangle, square,
straight line, corner, bisector, perpendicular, proportionally

B smoui cmamve paccmampusaromcs 00Kazamenbcmea mpoux
HenpasuibHblx meopem Eexnuoa u owudOKu 6 Hux.

Kniouesvie cnosa: Tynoii yeon, npamou yzon, pasHobeopenHble
MpeyeoNbHuK, Keaopam, npsmvle JUHUS, VeOl, Ouccekmpucd,
NepneHOUKYIADP, NPONOYUOHA.

Qadimgi yunon geometrigi Evklidni faqat bitta - «Boshlanish» deb
nomlangan kitobni yaratgan deb hisoblashadi. Aslida, u o‘ndan ziyod,
jumladan, musiqa va fizikaning turli bo‘limlariga oid kitob va risolalar
yozgan, ammo bizning vaqtimizga qadar fagat beshta asari saqglanib
qolgan. Uning noto‘g‘ri geometrik tushunchalarni to‘plash maqsadida
yozgan takrorlanmas kitoblaridan biri “Pseudaria” (“Yolg‘on xulosalar
to‘g‘ri sida”) deb nomlangan. Afsuski, bu kitobda nimalar haqida
yozilgani haqida hech ganday ma’lumot yo‘q. Nomlanishidan, u turli
xil noto‘g‘ri isbotlarni muhokama qilgan, bu esa bema’ni teoremalarga
olib kelgan, ammo bu isbotlardagi xatolar bir qarashda aniqlab bo‘lmas
edi. Biz ulardan eng qgiziqarli bo‘lgan uchtasini ko‘ramiz.

Teorema 1. O‘tmas burchak ba’zida to‘g‘ri burchakka teng.
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Isbot: Faraz qilaylik, ABCD kvadrat bo‘lsin. AF kesmani teng
ikkiga bo‘luvchi E nuqtadan AEB kesmaga perpendikulyar qilib EF
to‘g‘ri chiziq o‘tkazamiz. Bu to‘g‘ri chiziq kvadratning garama-
qarshi DC tomonini birorta FF nuqtada kesab o‘tsin. Bundan DF = FC
ekanligi kelib chigadi. € uchidan €B kesmaga teng qilib €& kesmani
qo‘yamiz. 4 va G nuqtalarni to‘g‘ri chiziq bilan tutashtiramiz hamda
AG kesmani H nugqta bilan teng ikkiga bo‘lamiz. Keyin H nuqtadan
AG kesmaga perpendikulyar qilib HK to‘g‘ri chiziq o‘tkazamiz. AE va
AGAG kesmalar parallel emasligidan, EF va HK to‘g‘ri chiziglar ham
parallel bo‘lmaydi. Demak, ular EF to‘g‘ri chiziq davomida birorta
KK nuqtada kesishadi. Endi KK nuqtani D, A, G va C nugqtalar bilan
tutashtiramiz. KAH va KGH uchburchaklar o‘zaro bir-biriga tengdir,
chunki ular umumiy HKHK tomoniga ega va AH = HG bo‘ladi, bundan
H uchidagi burchaklar to‘g‘ri burchakli ekanligi kelib chigadi. Demak,
KA = KG bo‘ladi. Shuningdek KDF va KCF uchburchaklar ham o‘zaro
bir-biriga teng, chunki ular umumiy FKFK tomonga ega va DF = FC
bo‘ ladi, bundan F uchidagi burchaklar to‘g‘ri burchakli ekanligi kelib
chiqadi. Demak, KD = KC bo‘ladi va KDC burchak KCD burchakka
teng bo‘ladi. Bundan tashqari yana DA = CB = €G bo‘ladi. Shunday
qilib, KDA va KCG uchburchaklarning tomonlari o‘zaro bir-biriga teng.

Demak, KDA va KCG burchaklar tengdir. Endi ulardan KDC va
KCD teng burchaklarni ayiramiz. Shubhasiz, ularning ayirmasi ham
shuningdek bir-biriga teng bo‘ladi, ya’ni ADC burchak GCD burchakka
teng bo‘ladi. Ammo GCD burchak o‘tmas burchakdan iborat bo‘lib
ADC burchak esa to‘g‘ri burchakdir.

Demak, ba’zida o‘tmas burchak ham to‘g‘ri burchakka teng bo‘lar
ekan.

Teorema 2. Barcha uchburchaklar — teng yonlilar.

Isbot: ABC — birorta ixtiyoriy uchburchak bo‘lsin. Uning B C asosini
teng ikkiga bo‘luvchi D nuqtasidan BCEC tomonga perpendikulyar
qilib DE to‘g‘ri chiziqni o‘tkazamiz. Endi BAC burchakni teng ikkiga
bo‘lamiz.
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28 MATEMATIKA JOZIBASI

1) Agar bu burchak bissektrisasi DE to‘g‘ri  chiziq bilan
kesishmasa, u xolda ular parallel bo‘ladi. Bundan bissektrisa 8C asosga
perpendikulyar bo‘lishi kelib chigadi. Demak, AB = AC bo‘ladi, ya’'ni
ABC uchburchak teng yonlidir.

2) BAC burchak bissektrisasi DE to‘g‘ri chiziq bilan kesishgan
bo‘lsin. U xolda ularning kesishish nuqtasini F orqali belgilaymiz. F
nuqtani E va € nuqtalar bilan birlashtiramiz va F nuqtadan mos ravishda
AC va AB tomonlarga perpendikulyar bo‘lgan FG va FH chiziqlarni
o‘tkazamiz.

AFG va AFH uchburchaklar AF umumiy tomonga ega bo‘lganliklari
uchun bir-biriga teng bo‘ladilar, FAG va AGF burchaklar esa FAH
va AHF burchaklarga teng. Demak, bundan AH = AG va FH = FG
ekanligi kelib chiqadi. Shuningdek BEDF va CDF uchburchaklar ham DF
umumiy tomon ega va D' D uchidagi burchaklar bir-biriga teng bo‘lgani
uchun tengdir. Bundan FE = FC kelib chiqadi. Bundan tashqari, FHB
va FGC uchburchaklar — to‘g‘ri burchaklidir.

Demak, FBFEB tomonga qurilgan kvadrat yuzi FH va HE tomonlarga
qurilgan kvadrat yuzlari yig‘indisiga tengdir. Xuddi shunday, FC
tomonga qurilgan kvadratning yuzi FGFG va GCGC tomonlarga
qurilgan kvadrat yuzlarining yig‘indisiga teng. Bir tomondan, FB = FC
va FH = FG bo‘lgani uchun HE tomonga qurilgan kvadrat yuzi GC
tomonga qurilgan kvadrat yuziga teng. Shuning uchun, HE = GC
bo‘ladi. Ikkinchi tomondan, avval AH = AG bo‘lishini isbotlangan edi.
Demak, AB = AC, ya’ni ABC uchburchak — teng yonlilar.

Demak AEC uchburchakning har qanday holda teng yonli bo‘ladi,
bizdan shuni isbotlash talab gilingan edi.

Teorema 3. Agar AECD to‘rtburchakning A burchagi € burchakka
va AB tomon AC tomonga teng bo‘lsa, u xolda bu to‘rtburchak —
parallelogrammdir.

Isbot: ABCD To‘rtburchakning ADAD tomoniga perpendikulyar
bo‘lgan BX va BC tomoniga perpendikulyar bo‘lgan DY to‘g‘ri
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chiziglarni o‘tkazamiz. E va D nugqtalarni tutashtiramiz. ABX va C¥D
uchburchaklar o‘xshash, demak BX to‘g‘ri chiziq DY to‘g‘ri chiziqqa
teng hamda AX to‘g‘ri chiziq CY to‘g‘ri chiziqqa teng. Bu BXD va
DYB uchburchaklarning tengligidan XD = ¥E kelib chiqadi. AB
tomon CD tomonga va AD tomon BC tomonga tengligidan AECD
to‘rtburchakning parallelogramm ekanligi kelib chigadi.

4 2 B 4 B Y ¢

H G

; e/ ;
D F / c G

D 4 X D

K

1-chizma

2-chizma 3-chizma

Yuqoridagi geometrik isbotlardagi xatolarni qisqacha quyidagicha
tushuntirilish mumkin.

Teorema 1. O’tmas burchak ba’zan to‘g‘ri burchakka teng.

Agar siz 1-chizmaga diqqat qarasangiz, K nuqta DC chizig® idan
ancha pastda joylashgan bo‘ladi. Shuning uchun & va K nuqtalarini
tutashtiruvchi GK to‘g‘ri chiziq aslida, ABCD kvadratning tomonlarini
kesib o‘tmasdan bu kvadratdan butunlay tashqarida joylashgan bo‘ladi.

Teorema 2. Barcha uchburchaklar teng yonlidar.

2-chizma noto‘g‘ri chizilgan. F nuqta har doim uchburchakning
tashqarisida yotadi. Chunki uchburchakning burchak bissektrisasi
qarshisidagi tomonni yon tomonlarga proportsional kesmalarga
ajratadi va AE va AC tomonlarga tushirgan perpendikulyarlardan biri
uchburchakning bir tomonini kesib o‘tadi, ikkinchisi esa fagat boshqa
tomonning davomini kesib o‘tadi.
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Teorema 3. Agar ABCD to‘rtburchakning A burchagi € burchakka
va AB tomon AC tomonga teng bo‘lsa, u xolda bu to‘ rtburchak —
parallelogrammdir.

Bu erda ham 3-chizma noto‘g‘ri chizilgan. Agar berilgan X va ¥
nuqtalar to‘rtburchakning tomonlarida yoki ularning ikkalasi ham bu
tomonlarning davomlarida yotsa isbot to‘g‘ri bo‘lar edi. Xuddi shu
xolatda birinchi nuqtasi to‘rtburchakning bir tomonida yotsa va ikkinchi
nuqta qarama-qarshi tomonning davomida yotsa isbot noto‘g‘ri bo‘ladi.

Shunday qilib bu to‘rtburchak teorema shartilariga javob beradi
lekin parallelogramm emas.

Demak yuqoridagi uchta isbot ham noto‘g‘ridir va bu isbotlarni
umuman gabul qilinishi mumkin emas.

Adabiyotlar:
1. M. Gardner. “Wheels, live and other mathematical amusements™.//
New York, 1983 y.

2. Ball W.W.R. “Mathematical recreations and Essays”. 1892 y.
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ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

TBOPYECKMUE 3AJIAHUSA 10 ACTPOHOMMHU, KAK
CPEACTBO ®OPMUPOBAHUA TBOPYECKHUX
CIIOCOBHOCTEM CTYAEHTOB MEJATOr'MYECKUX
BY30B

T.A. Opnoesa, u. o. ooyenma TI'TIY um. Huzamu

B oanmnoti  cmamve udem peuv 0 pasHuIX 6UOAX MEOPYECKUX
saoanuti  no Kypcy acmponomuu ons cmyoenmos nedazocuyeckux
8y306. B cmamve npugedeHvl meopuecKue 3a0aHusi N0 acmpoHOMULU,
pasHble 6uUdbl 00PA308aMENbHO2O NPOOYKMA, U COOMEEMCMEYIouue
UM 3a0anUsL.

Kniouesvie cnosa: Kypc acmponomuu, neoacocuueckue 6y3bl,
meopyecKkue 3a0aHus, KpeamusHvle 3d0aHus, 00pa308amenbHbll
npoOyKm.

Ushbu maqolada pedagogika oliy o’quv yurtlari talabalari uchun
astronomiya kursi bo ’yicha turli xil ijodiy vazifalar hagida gap boradi.
Magolada astronomiya bo’yicha ijodiy vazifalar, turli xil ta’lim
mahsulotlari va ularga mos keladigan vazifalar keltirilgan.

Kalit so’zlar: astronomiya kursi, pedagogika oliy o’quv yurtlari,
ijodiy vazifalar, ijodiy vazifalar, ta’lim mahsuloti.

In this article we are talking about different types of creative tasks
in the Course of astronomy for students of pedagogical universities.
The article presents creative tasks in astronomy, different types of
educational product, and their corresponding tasks.

Keywords: Astronomy course, pedagogical universities, creative
tasks, creative tasks, educational product.

CrangapTel  aCTPOHOMHYECKOTO  00pa3oBaHUsSl  MPEIbSIBISIIOT
HOBblE TpeOOBaHUsA K pe3yiabTaTaM OCBOEHHUS CTYyAEHTaMH
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OCHOBHOW yueOHOM mporpammbsl. BaxHoe MecTto OTBOAMTCA
(hopMUPOBaHUIO YHUBEPCATBHBIX YUeOHBIX jaeiicTBuid. HemocraTkom
aCTPOHOMHUYECKOr0 00pa3oBaHMsI B MOCIEAHUE JECATUIIETUS SIBUIIOChH
MEXaHUYECKOE 3alIOMMHAHWE M aBTOMATHYECKOE pELIEHHE 3a7ad I10
aCTPOHOMUU CTYACHTAaMH I1€JarOrn4eCKuX By30B. Ho, comtacHO HOBBIM
TpeOOBaHUAM, HEOOXOAMMO YUUTh CTYJCHTOB IMPUMEHATh U3y4yaeMblil
aCTPOHOMUYECKUH MaTepuall B JKU3HU M Ha IIPAKTUKE, Pa3BUBaTh
TBOPYECKOE MBIIIJIEHUE, KPEATUBHOCTD IIPY PELICHUN 3a/]au.
[lenarornyeckast A€ATENbHOCTh JOJDKHA OBITH HalpaBlieHa Ha

CO3JJaHME YCIIOBUM sl pealu3alil TBOPYECKUX  CHOCOOHOCTEH
CTYICHTOB, [UI pPa3BUTUS HX I[I0O3HABATEIBHON JEATEIbHOCTH,
nHTeiekra. [IpenogaBarens Ha 3aHATHAX IO ACTPOHOMMH JIOJKEH
CTAaBUTh CIICAYIOLIUE 3aJaud: CO3/JAHME IE€JarOrM4eCKuX YCJIOBUH,
CIOCOOCTBYIOLIMX MOBBIIICHUIO Kaue€CTBa 3HAHUIL; HE TOJILKO BHEAPEHUE
B y4eOHBII Mpolecc COBPEMEHHBIX 00pa30BaTeIbHbBIX TEXHOJIOTHHA, HO
Y COBEPLICHCTBOBAHUE TPAIULIMOHHBIX METOJIOB U MPUEMOB O0yUEHHS.
Taxxe umeer MecTo 3PPeKTUBHBIE POPMBI U METOIBI IPU Pa3BUTHU
[I03HABATEJIbHON aKTUBHOCTH KaXKIOI0 CTYyAEHTA. JTO MCIIOJIb30BAHUE
Ha 3aHATUSAX [0 aCTPOHOMHUHU B NEAATOTMYECKUX By3aX AKTHUBHBIX U
MHTEPaKTUBHBIX METOJ0B 00y4YeHHs, KOTOpbIe MOMOTAIOT BBIPAOOTATh
CIOCOOHOCTH K TBOPUYECTBY, C(hOpMUpPOBATH Y HUX KOMMYHUKATUBHBIE,
OpraHMU3aToOpCKHE, aHATUTUYECKUE U APYrue KauecTBa, HEOOXOAUMbIE
JUId JanbHeneil npopeccuoHaIbHON JesITEIbHOCTH CTYACHTOB.

OnHUM M3 METOAOB OBJa/IeHUs] YUeOHBIMH JIEUCTBUSMU SIBIISETCS
pelIeHne TBOPYECKUX 3aJaHNAM 110 aCTPOHOMUHU. TBOpYECKOe 3aaHKe —
9TO Takas (popma opraHuzaluy, Iie BMECTe ¢ 3alaHHBIMU YCIOBUAMU U
HEU3BECTHBIMU JaHHBIMU, COAEPIKUTCS PEKOMEHAALNS CTyAECHTaM AJIs
UX CaMOCTOSITEJIBHOM TBOPYECKON JEATEIBHOCTH, HAlpaBICHHOM Ha
pean3aiuio UX JHYHOCTHOTO MOTEHIMANa U MOJyuyeHHe TpeOyemMoro
oOpa3oBarenbHOTO MpoaykTa [1].

TBopueckne 3amaHus pPa3feNsIFOTCd Ha BUABL: KOTHHUTHBHBIE,
KpeaTHBHbIE, OPTaHU3aLMOHHO — AesaTenbHocTel. [Ipu nmpenonasanun
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Kypca actpoHoMuu cTygeHTam neJarorndeckoro By3a Mbl UCIIOJIb3yEM
cleyolue:

1.KoruutuBHbBIE 3a7aHUsl 1O AacCTPOHOMHUHM HamNpaBieHbl Ha
¢dbopMHpoBaHHE W pa3BUTHE IO3HABATEIbHBIX YMEHHMH CTY/IEHTOB:
YMEHHE 3a/laBaTh BOINPOCHI, YMEHHE YYBCTBOBAaTb OKpPY)KAIOIINUN
MHUp, MPOBOJIUTEH OIBITHl CAMOCTOSITENILHO, U OTBICKMBATH MPUYUHBI
BO3HUKHOBEHHUS aCTPOHOMHUYECKUX sIBIeHUH [1].

Bo BcenenHoil CymecTByHOT MWUIMApAbl 3BE3M, W COCTOSIIHE
u3 3THX 3BE&3M ramakTuk. Habmromaemas Bceenennas mpezacraBisier
co0oil map auaMeTpoM OKoJIO 93  MIUIHAPAOB  CBETOBBIX
ner u ueHtpom B ConHeuHoll cucteme (MecTe NpeObIBaHUA
Habmonarens). O6sém Bceenennoii mpumepHo paseH 3,5¢10% m* wim
350 KBUHBMIMHTWIJIMOHOB M?, UTO IPUMEPHO  pPaBHAETCS
8,210'* mmankoBckux 00bEMOB. COCTaBHUTH JBa BONPOCA K JAHHOMY
TEKCTY, UCTIONb3Ys NpeUIokeHHYI0 nHpopmanuio. (BapranTel 0TBETOB
Ha 3ajaHue: 1) SIBngercs nau 3emiisd, €IMHCTBEHHBIM, OOMTaeMbIM
JObMU HeOecHbIM TesloM Bo Bceenennoit? 2) Mmeror au npenessl
pasmepbl Beenennoit?)

2.KpearuBHble 3a1aHus1 00ecieunBatoT ((OPMUPOBAHNE KPEATUBHBIX
CBOMCTB JIMYHOCTU: YMEHHUE JieJaTh HAy4HbIH MPOTHO3, NMPUMEHSTh
ruOKOCTh, (paHTa3MI0, yMEHUE UCTIOIb30BaTh 3HAHUS TI0 ACTPOHOMHUU B
HOBBIX KU3HEHHBIX CUTYyalMsIX [2].

B cepenune XX Beka Obla yCTaHOBJIEHA J1aTa MOCTPOUKH XpaMoOB
Mexaypeubsi — 3UKKypaToB. ACTPOHOMBI — YCTaHOBWJIM, YTO OHHU
3aKJIaJbIBAIMCh B OIIPEENIEHHBIN JEHb rofa B MOMEHT 3axoaa ComHua,
MpUYEM TJIaBHAS OCh XpaMa Obljla OPHEHTUPOBAHA TT0 XPaMOBOH 3BE3/IE.
3TO MO3BOIMIIO UM, UCTIONB3YsI 3aKOHOMEPHOCTH U3MEPEHHS BO BpEMEHU
BU/a 3BE3HOTO HeOa, YCTAHOBUTD JTOBOJILHO TOYHBIE JIATHI TIOCTPOUKH
3WKKYpPaTOB: OHU OBLIM BO3Be/EeHbI BO Il ThIicsueneTun 10 H. 3. Moxere
Bbl ipennonoxuts nary, BpeMs 3axona CoslHIa U Ha3BaHHUE XPaMOBOU
3BE€3/1bl, 110 KOTOPOW ObLIIa OpUEHTHPOBAHA INIaBHAs OCh Xpama ?
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3. OpraHuzaliOHHO — JeATEeNIbHOCTEH  3afaHus (OPMUPYIOT
CrocoOHOCTh 0CO3HABaTh M (HOPMYJIMPOBATH LIETU CBOEH ydeOHOM
NeSITeNIbHOCTH, /1aBaTh OIICHKY OOpa30BaTEIbHOTO MPOAYKTa IPYrHX
CTyJeHTOB B rpyme [1].

N3y4ass OCHOBBI aCTPOHOMHUH, HEKOTOPBIE CTYAEHTHI JyMaloT, YTO
3Ta HayKa HE UMEET MPSMOT0 OTHOILIEHHS K MX IMOBCEAHEBHON JKU3HU.
OnuH U3 CTyAEHTOB IpylIbl HampaBieHUus «PU3MKa U aCTPOHOMUS»
Cc/ieJ1aJ BBIBOJ, UTO ATO HE TaK, B JI0KA3aTEIbCTBO OH ITPUBEII CIICAYIOLTY IO
uH(popMaIuio: 3a4aBaluCh JU Mbl BOIIPOCOM, OT YEro JIeHb CMEHSET
HOYb, U I0YEMY IIOCJIEZIOBATENILHO MPOMCXOAAT YEThIpE BpeMeH! roja?
Jaiite oueHky, npuBeneHHOW uH(opmanuu cryaeHta? OTBETbTE Ha
Bonpockl: 1) [Touemy mpoucxoaut cMeHa JHS ¥ HOYM M CMEHa BPeMEH
rozna? 2) Kakue npupoiHble IBJIEHUS, BIUSAIOT Ha 3TU IPOLECCHI?

TBopueckue 3amaHusi  KilacCUPHUUMPYIOTCS IO  Xapakrepy
MONTy4aeMbIX 00pa3oBaTeNbHBIX MPOAYKTOB, MPUBEAEM IPUMEPHI HX
npu OOy4eHUHM CTYICHTOB IEIarorMYecKuX BY30B mpeamery Kypce
aCTPOHOMHUHU.

1.OMonmoHaneHO — o00pa3Hble 00pa3oBaTeNbHbIE IMPOAYKTHI,
MO3BOJISIIOIIME (POPMHUPOBATh YMEHHE CO3/1aBaTh «00pa3» pelIeHUs
npoOJieMbl, yMEHHE HWHTYUTHUBHO MBICIUTh, YMEHHUE OINEpPUpPOBATh
BOOOpakaeMbIMU 00pa3aMu, YMEHHE «BKUBATbCS» B HM3y4aeMbIi
00BekT [1].

3aganme: OnuiuTe BHYTPEHHIOW CTPYKTYpy monenu CosHia?
Kaxk nmpoucxoaut «cosiHeuHblid BeTep»?

2. OreHouyHBbIE 00pa30BaTENbHBIE  MPOAYKTHI, (HOPMUPYIOITHE
YMEHHE KPUTUYECKU MBICTTUTh, CPABHUBATD U COMTOCTABIIATH PA3IUYHBIC
TOYKH 3pEHUs, JaBaTb OOBEKTUBHYIO OLEHKY MPOUCXOMAIIEMY,
JaBaTh MPOTHO3 U (OPMYIHPOBATh TUIIOTE3BI, pedIeKCUpoBaTh CBOU
JEATENIbHOCTS [3].

Ha nexunmonHom 3anstum no npeamery Kypc actpoHomum,
CTYICHTBl O3HAKOMHIJIUCH ¢ B3msmamu B. ®@ecenkoBa m O. IlImuara
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Ha GOpMHUpPOBaHHUE COMHEUHOU U 3BE3MHON cucTeM. OIeHUTE B3IIISIbI
Y4EHBIX, BBICKQ)KUTE COOCTBEHHYIO TOUKY 3PEHHUS IO 3TOU TEME.

3. MarepuanbHble 00pa3zoBareibHble MPOAYKTH — (pOpMHpYIOIINE
YMEHUE KOHCTPYUPOBAThH, CTABUTH OIBITHI U IPOBOJUTH IKCIIEPUMEHT,
HAOJIOICHN S, MOJICTUPOBaTh [1].

B o0pa3zoBarenbHbIX 00cepBaTOpHsIX Y30€KHCTaHA CTYIEHTHI MOTYT
BBITIOJIHATH acTpOHOMHYEcKkHe HaOmoneHus. CTyIeHThl TPOBOIST
MOHHUTOPUHT IEPEMEHHBIX 3BE3/1 U COCTABIISIFOT Ipad UK [0 pe3yJapTaraM
HaOMIOIeHNH B BUJIEe U3MEHEHUS Olecka KPUBOM STUX 3BE3.

4. Teoperuueckue oOpa3oBaTeNbHBIE MPOAYKTHI, (popMupyromune
y CTYIICHTOB YMEHHS CO3/1aBaTh HOBBHIC MOHSATHS, TEHEPUPOBAThH HJICH,
3a/1aBaTh BOIIPOCHI.

OOBeKThl, KOTOpPbIE MbI HaOIOgaeM Ha HeOE HEBOOPYKEHHBIM
I71a30M, @ aCTPOHOMBI U3yUalOT C MIOMOIIBIO TEJIECKONOB, HAXOJSATCS OT
3emMIld Ha pa3HbIX pacCTOSHUAX. JlJig TOro, YTOOBI CTYAEHTHI MOTIIIU
MIPEJCTaBUTh TAaKHE ACTPOHOMUYECKHE PpACCTOSHUS M MacluTadbl
BcenenHol npeanonokum: 4To rmiianera 3emMils -—3TO TOUKa JUaMEeTPOM
1 mm. Torma Comnsie B 3ToM Maciutabe Oyaetr uMmeth quameTp 11 cm,
a paccTosiHue OT 3eMJu J0 Hero coctaBuT 12 m. OnHa U3 OIU3KUX K
Connmy 3Bé3n, Bera (o JIupsr), B BeIOpaHHOM Hamu Macintabe Oyaer
HaxoAUThCS OT 3emMuid — Touku Ha paccrostHuu 20 000 kM, a Ha camoM
neie Ha paccrossHud 27 cBeToBBIX JieT. 3Be3na Jeneb (o Jlebems),
paccTosiHhe 10 KOTOpPOMl B peajbHOCTH OKoio 500 CBETOBBIX JIET,
OKakeTcs B HaIlel Mozienu Ha opoute peanbHoi JIynsl. Kakue pasmepsl
OyaeT “MeTh B Takol Mojenu Hama [anakTuka, eciau e€ peanbHbIN
nuameTp okoso 100 000 cBeToBBIX JeT ?

5. MadopmaronHble 00pa3zoBaTesibHbIe IPOAYKTHI, (HOPMHUPYIOLIIE
yMeHHe 000011aTh, CUCTEMAaTU3UPOBaTh, MPeoOPa30BIBATE YUEOHYIO
nH(pOpMaIUIO, KOIUPOBaTh yueOHBIH MaTepual, WHTEPIPETHPOBATH
uHpopmanuio [1].

3aganue: lcnonp3ys NaHHYIO HIKEe MHGOPMAIUIO O IUJIaHETaX
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TUTaHTaX, COMOCTABbTE X PUINIECKUE XaPAKTEPUCTUKH, U PE3YTBTAThI
BHECHUTE B TAOJIUIly 0000IIAIOIINE BCE TaHHBIC.

IInaHeTbI-ruranThl - 4Yerbipe MaaHeTbl CONHEYHONW CHUCTEMBI:
FOnurep, Caryph, Ypan, HentyH; pacnonoxeHsl 3a npejiejaMu KoJibla
MaJIbIX TUIAHET.

[To cTpoeHuIO TUIaHETHI-TUTAHThI T'a3000pa3Hbl , B HMX COCTaBe
MHOTO BOJIOPO/Ia U TE€JIHs, OHU Pa3peXEHbl U UX OTIUYAIOT OOJIbIINE
pasmepnl. Y KaxJ0il IMIAHETHI-TUTAHTA B LIEHTPE €CTh CBOE TBEPAOE
sanpo. Ilnanersl rUraHThl UMEIOT OOJNBIIOE KOJUYECTBO CITYTHUKOB.
OmnuTep HACTOIBKO OTPOMEH, YTO MPHU JKEITAHUU OH MOXKET BMECTHTD
Bce miaHeThl COTHEYHOW cUCTEMbI BMECTE B3siThle.  VIHTEepecHO, uTo
MpU TaKWX THTaHTCKUX pasmepax HOmurtep Bpamaercs ¢ OrpoMHOU
ckopoctbio. Eciiu Ha 3emue nenp piurcest 24 yaca, To Ha FOnurepe oH
paBeH Bcero Jimmb 10 gacam.

B camom BepXy MOBEPXHOCTH IUIAHET - TUTAHTOB — T'a3bl, KOTOPHIE,
NpUONMIKAsACh K LIEHTPY IUIAHETHI, MEPEXOJAT B JKHMJKOE COCTOSHHUE.
[Inanetrsl — rurantel ropasfo ganbiie yaaneHsl oT ConHua, yeM
MEHBILIKE 10 pa3MepaM IUIAHEThl, Y HUX €CThb U JAPYroe Ha3BaHUE -
BHEIIIHUE TIAHETHI.

CTpykTypa NJIaHeT-TUTAaHTOB M X BpallleHHe

B 0OCHOBHOM IUTaHETHI-TUTAHTBl 0Opa30BaHbl U3 CIOKHOM cMecH
ra3oB — aMMHUaka, BoJopojia, MeTaHa u reaus. Kak cuurtaror yuyeHsle,
9TH IJIAHETHl UMEIOT KaMEHHbBIE WM METAJUIMYECKHE /Ipa HEOOIbIINX
pa3MepoB.

N3-3a rpomagHOl Macchl 0OBEKTa JaBJIE€HHWE B HEIpaxX Tra30BOM
IUTAHEeThl JOCTUraeT MWUIMOHOB arMmocdep. Ee cxkarue cumoi
IpaBUTAIlMM BBICBOOOXKIAET 3HAUUTENBHYIO 3HEpruto. B pesynsrare
3TOro (pakTopa MmiIaHeTaMU-TUraHTaMU TeIl1a BbIAeIsAeTCs O0JIblIe, YeM
MOTJIOIIAETCS U3 COTHEUHOTO U3ITyUeHHUSI.

Wwmest pa3mepsl, 3HAYUTEIHHO OOJbIIE 3eMHBIX, CYTOUYHBIH 000pOT
TaKWe Tra3oBbl€ IUIAHETHI cOBepHIAtOT 3a 9-17 4vacoB, 4YTO Kacaercs
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CpeaHel MJIOTHOCTH MJIaHET-TUTaHTOB, TO OHa Oau3Ka K 1,4 r/ Ky0. cMm.
— IPUMEPHO PaBHA COJIHEYHOM.

VY KOnwutepa, kpynueimei mianeTsl COJTHEYHON CHCTEMBI, Macca
MIPEBBIIIACT OOLIYI0 MacCy BCEX NMPOYMX IJIAHET.

ATMoc(epHbIe SIBJICHUSA

K uncny mHTEepecHbIX (akTOB O IUIaHETaX-TUTAHTaX, OTHOCUTCS
U HaIU4Yhe MOIIHBIX aTMOCQEPHBIX OOOJOYEK, TJAe MPOXOISAT
HEOpAMHAPHBIE 110 36MHBIM NOHATUSAM Ipoliecchl. B armocdepax Takux
IIJIAHET HEPEIKU CUJIbHBIE BETPhI, UMEIOINE CKOPOCTh CBBIIIE THICAUN
KUJIOMETPOB B 4ac. TaM e HaOMIONaI0TCs JOJITOXKUBYIINE YparaHHbIe
BUXpHU, K IpuMepy, Ha FOmurtepe - Tpexcomiernee bonbiioe kpacHoe
natHo. Ha HentyHe cyiecTBoBaio Ha MpOTSyKEHUU TPOAOIKUTEIBHOTO
nepuosaa bonpiioe TeMHOe NATHO, a HAa CaTypHe OTMEYaroTCsl ISATHA
AQHTHUILMKJIOHOB.

Kosiba u ciyTHUKH IJIAHET-TUTAHTOB

Konmpiio CarypHa camoe BHYWIUTENbHOE IO pa3Mepy — €ro
numeTrp paBeH 400 TeicsyaM KWUJIOMETPOB, a BOT IIMPHUHA KOJIbIA
HACUUTBIBAET TOJBKO HECKOJBKO AECATKOB METpPOB. COCTOUT KOJIBIIO
U3 BpalIalOIIMXCSl BOKPYr IUIAHEThl KYCKOB JibJJa M HEOOJBIIMX
kamHel. KomblieBas cucrema y YpaHa - BTopas Mo BEJIWYUHE, U €ro
«oIlpaBa» HMMEET KpacCHbIM, cepbli M CUHUU ILBeTa. B ee cocrase
KyCOUYKH BOJSTHOTO JIbJIa U OYEHb TEMHBIE OOJIOMKH pa3MepoM He Ooee
MeTpa B nuamerpe. B konbue HenTyHa nsiTh moakosien, COCTOSIIMX,
IIPEIIONOKUTENIBHO, M3 4acTudek Jibaa. CIyTHUKOBas cucTeMa
FOnurepa Brmrouaet B cebst mout 70 006ekToB. OiuH u3 HUX —[lanumer,
CUMTAETCS KPYNHEUIIUM CITyTHUKOM B cocTaBe COJIHEYHOM CHCTEMBI.
Hccnenosarenu ooHapyxuinu y Carypna 6onee 60 ciytaukos, Hentyn
obmanaet 27 cniyrHukamu, Hentyn — 14, Bitouast Tpuron.  IOnurep
n CarypH - ra3oBbl€ TMT'aHTBI, TO €CTh OHU COCTOSIT B OCHOBHOM M3
ra3oB, HaxOJAIIMXCS B TBEPAOM COCTOSHUM: BOAOPOAA M Teus.

A BoT Ypan u Henrtyn Obuin onpeneneHsl Kak JieAsiHbIE TUTaHTBhI,
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IIOCKOJIBKY B TOJILE CAaMUX IJIAHET BMECTO METAJNINYECKOTO BOIOPOIA
HAaXOJUTCS BBICOKOTEMIIEPATYPHBIN JIE.

B 3axmoueHun, MBI MOXEM CHEJIaThb BBIBOA, O TOM, 4YTO
TBOpPUECKHE 3aJaHMs [0 AaCTPOHOMHUU HUMEIOT 00pa3zoBaTelIbHbIC
¢byHkuuu: (MPEIOCTaBISIIOT CTYACHTaM BO3MOXKHOCTH TOJTYYCHHUS
00pa3oBaTeibHbIX MPOAYKTOB, YIIyOJE€HUS M pACHIMPEHUs 3HAHWUN
0 TpPEAMETy — acTPOHOMHHM, NPUOOPETEHHs OINbITa TBOPYECKOU
NEeSITeIbHOCTH); BOCHHUTATEIbHbIE (PYHKUMU (IIO3BOJIAIOT MPOSIBIATH
AKTUBHOCTb, TOYHOCTb, CAMOCTOSATEIBHOCTb, DPA3BUBAaThb BHHMAaHUE,
KOHTPOJIMPOBaTb CBOM 3HAHUS U YMEHMs IO IpPEAMETY, pa3BUBATh
HaBbIKM CaMOOPraHM3alliK); pPa3BUBAIOLINE (QYHKIHUU (TO3BOJISIOT
CTyZeHTaM (OpPMUPOBaTh MBIIICHHNE 1 KOMMYHHUKAIMOHHBIE YMEHMS,
YMEHHUSI CaMOCTOSITENIbHO WCKaTh peIleHHe Y4eOHBIX Mpooiem,
pacKpbITHE TBOPYECKOTO oTeHInaa) [2]. Bee aTu hyHKINU SBISIFOTCS
COCTaBJISIIOIIMMH TPEOOBAaHUAMM K pe3ylbTaTaM OCBOCHHUS MaTepualia
cTyzeHTamMu 1o npeamety Kypc actpoHOMUS B IeAaroruyeckux By3ax.

Pexomenpganuss 1mo MNpUMEHEHHIO Tpu OOY4YEHHH CTYJIEHTOB
mucuumimHe Kype acTpoHOMus TBOpUECKMX 3aJaHMi: 9TH 3alaHus
MOTYT HCIIOJIb30BaTbCsl B KAa4eCTBE JOMAUIHMX 3aJaHuil, s
3aKpEeIICHUs] HOBOTO MaTepHalla Ha NPAaKTHYECKHUX 3aHATHUAX, TAKKE
MOYKHO CHUCTEMAaTHUYECKH ITPOBOIUTH PELIEHUS] TBOPUECKUX 3aJaHUI.
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TA’LIM JARAYONIDA PEDAGOGIK VA AXBOROT
TEXNOLOGIYALARINING INTEGRATSIYASI

A. E. Begbo ‘tayev, JDPI pedagogika fanlari falsafa doktori (PhD)
A.D Akimova, JDPI magistranti

Magolada oliy ta’lim sifatini uzluksiz ta’minlash uchun zamonaviy
pedagogik va axborot texnologiyalari integratsiyalaridan samarali
foydalanish dolzarb ekani xususida so ‘z boradi.

Kalit so‘zlar: Blended learning, “Flipped classroom” metodi, video
ma ’ruzalary, SMART-texnologiyalar, loT-buyumlar interneti, Kahoot,
onlayn darsliklar, virtual auditoriyalar.

B cmamve paccmampueaemcs  axcHocmuv  d¢hhexmusHozo
UCNONb306AHUSL  UHMeESPAYUU — COBPEMEHHbIX — Nedacocuyeckux U
UHMOPMAYUOHHBIX  MEXHONo2ULl  ONsl  0becnedenuss HenpepvleHO20
Kawecmea vlcuie2o 00pa308anusl.

Knrwoueevie cnoea: cmewannoe obOyuenue, memoo “‘Flipped
classroom”, euoeonexyuu, SMART - mexnonoeui, loT-unmepnem
sewell, Kahoot, onnatin-ypoxu, supmyaivHuvle ayoumopuu.

The article discusses the importance of effective use of modern
pedagogical and information technology integrations to ensure the
continuous quality of higher education.

Keywords: Blended learning, method “Flipped classroom”, video
lectures, SMART- technologies, loT-Internet of things, Kahoot, online
tutorials, virtual audiences.

Mamlakatimizda uzluksiz ta’limni amalga oshirishdagi muhim
islohotlarning digqat markazida ta’lim sifatini yaxshilash, kadrlarni
zamon talablariga mos tarzda yetishtirish, ularni iqtisodiyot, ishlab
chiqarish, ijtimoiy sektor, biznes, fan, xalgaro munosabatlar sohalarida
ragqobatbardosh yetuk mutaxassislar qilib tayyorlash masalalari turibdi.
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“O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar
strategiyasi to‘g‘risida”’gi PF—4947-son Farmoni bilan tasdiglangan
“2017-2021 yillarda O°‘zbekiston Respublikasini rivojlantirishning
beshta ustuvor yo‘nalishi bo‘yicha Harakatlar strategiyasi’ning 4.4 —
“Ta’lim va fan sohasini rivojlantirish” bandida “uzluksiz ta’lim tizimini
yanada takomillashtirish, sifatli ta’lim xizmatlari imkoniyatlarini
oshirish, mehnat bozorining zamonaviy ehtiyojlariga mos yuqori
malakali kadrlar tayyorlash siyosatini davom ettirish; ta’lim va o‘qitish
sifatini baholashning xalqaro standartlarini joriy etish asosida oliy
ta’lim muassasalari faoliyatining sifati hamda samaradorligini oshirish”
masalalarini hal qilish nazarda tutilgan [1].

Axborot texnologiyalarining o‘quv jarayoniga integratsiyalashuvi
uzluksiz ta’lim tizimining barcha bo‘g‘inlarini, shu jumladan, oliy
ta’lim tizimini modernizatsiya qilishning zarur shartidir. So’nggi
yillarda Internet texnologiyalarining jadal rivojlanishi kuzatilmoqda,
bu esa o’quv jarayonida Internetdan foydalanishning yangi usullarini
ishlab chiqish va joriy etish zaruriyatini keltirib chigardi. Uning maqgsadi
nafaqat ta’lim samaradorligini oshirish, shuningdek, talabalarning
kasbiy, axborot va intellektual kompetensiyalarini shakllantirish uchun
sharoit yaratishdir.

Pedagogika oliy ta’lim muassasalarda Tarmoq texnologiyalari
fanining ma’ruza mashgulotlarini o‘qitish jarayonida “Blended
learning” — aralash ta’lim texnologiyasining “Flipped classroom”
metodidan foydalanish samarali natijalarni beradi deb hisoblaymiz.

R.Talbertning ta’kidlashicha, texnologik taraqqiyot bilan bir qatorda
“Flipped classroom” (ag’darilgan sinf) kontseptsiyasi ishlab chiqildi.
Texnologiya oson kirish mumkin bo’lgan kanallar orqali keng hajmdagi
o’quv materiallarini taqdim etishga imkon beradi. Bu o’qituvchi
va talabaning aloga vagqtidan iloji boricha samarali foydalanishga
qaratilgan falsafaga asos bo’ladi [2].

“Flipped classroom” metodi jihozlangan sinf modeli sifatida
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tanilgan bo‘lib, an’anaviy sinfdan ikki jihatdan farq qiladi: birinchidan,
u standart ma’ruzalarni faol va talabalarga yo‘naltirilgan o‘quv faoliyati
bilan almashtiradi. Ikkinchidan, talabalarga darsdan tashqari mustagqil
bilim olishlari uchun yozilgan ma’ruzalarni tomosha qilish yoki qisqa
audiolarni tinglash orqali yangi tushunchalarni o‘rganish imkoniyatini
beradi [3].

Talabalarga yangi bilimlarini berishda yordam uchun quyidagi
variantlardan birini yoki bir nechtasini ko‘rib chigamiz:

— Mashg‘ulotning boshlanish vaqtida uy vazifasi sifatida berilgan
yangi mavzuning o‘zlashtirish darajasini Kahoot - maxsus onlayn
viktorina va test o‘tkazuvchi dastur yordamida aniqlash va tahlil qilish;

— Yangi mavzu bo‘yicha bahs-munozarani davom ettirish uchun
onlayn-forumlarni (forum, ijtimoiy tarmogqlar va hakozo.) qo‘llash;

— Talabalar amaliy ishlarni mustagqil ravishda bajara olishlari uchun
go‘shimcha baholash yoki vazifalarni belgilash;

— Talabalardan turli vaziyatlarda yoki holatlarda yangi bilim va
ko‘nikmalarni talab giluvchi kichik topshiriglarni yaratish;

—Talabalar auditoriyada yoki hamkorlikda qo‘shimcha topshiriglarni
bajarishini davom ettirishi uchun o‘qitishning norasmiy guruhlarini
kengroq shakllantirish;

— Auditoriyada o‘quv imkoniyatlarini kengaytirishda, talabalarning
bahs-munozaralari yoki mashg‘ulotlarini davom ettirishlari uchun
hamkorlikda personal o‘quv bilimlarni qayta ishlash.

B.Blum taksonomiyasini qo‘llagan holda “Flipped classroom”
metodini shakllantirish uchun talabalarga dars vaqtidan tashgari quyi
darajadagi kognitiv ishlarni (bilim olish) mustaqil ravishda bajarishni
va keyinchalik ularni yuqori darajadagi kognitiv ishlarga (amaliy
dasturlar, tahlillar) jalb qilishni taklif qilinadi. Dars mashg‘ulotlari
davomida talabalar o‘zaro va o‘qituvchi hamkorligida ta’lim faoliyatini
amalga oshirishlari mumkin (1-rasmga garang).
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¢ O quv-uslubiy majmua;
* Veb sayt,

+ Elektron go‘llanma;

+ Ofquv go‘llanma;

+ Mohil ilova.

e RBilish
e Tushunish

Anuditoriyadan
oldingi faoliyat

+ Onlayn test;

+ Elektron qo’llanma e Baholash
Auditoriyadagi Buyumlar interneti; e Sintez
faoliyat Smart Notebool, e Tahlil
Smart Board, I —

Smart DigitalPodium

I-rasm. “Flipped classroom” metodida B.Blum
taksonomiyasining qo‘llanilishi

Binobarin, SMART-texnologiyalar, ya’ni, aqlli-doska (Smart
Board), aqlli minbar (Smart Digital Podium), aqlli-o‘quv qo‘llanmalari,
aqlli-proektorlar, interaktiv va kommunikativ xarakterdagi elektron
o‘quv materiallarini yaratish va tarqatishning dasturiy ta’minotlari
(Smart Notebook, Smart Meeting Pro, Smart Bridgit) hamda buyumlar
interneti - [oT (Internet of things) larning tizimlashgan xizmatini joriy
etish bu metodikaning mukammal bo‘lishligini ta’minlaydi.

Buyumlar interneti (Internet of Things, [oT) - bu o’rnatilgan aloqa
texnologiyalari va Internetdan foydalangan holda bir-biri bilan va tashqi
muhit bilan o’zaro aloqada bo’lgan ragamli sensorlar va qurilmalar
(Internet of Things) birikmasidir. Buyumlar internetining birinchi
ta’riflaridan biri Nil Gershenfeld, Raffi Krikorian va Denni Koen
tomonidan IoT kontseptsiyasi va uning imkoniyatlariga bag’ishlangan
ilmiy ishlarida berilgan [4].
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Ta’lim muassalarida o‘tiladigan o‘quv predmetlari ma’ruza
mashg‘ulotlarini «Flipped classroom» metodining tamoyillari asosida
tashkil etishdauy vazifasisifatida berilgan yangi mavzuning o‘zlashtirish
darajasini aniqlash va tahlil etish usuli haqida to‘htalamiz. Odatda
ko‘pincha an’anaviy metodda pedagoglar ma’ruza mashg‘ulotida
og‘izaki so‘rov yoki noformal ko‘rinishdagi so‘rovnomalar va
viktorinalarni o°tkazib kelishadi. Bu so‘rovnomalarga ta’lim oluvchilar
javobni qo‘l ko‘tarib og‘izaki berishardi. So‘rovnoma va viktorinalarni
raqamli vositalar yordamida o‘tkazish bu jarayonning samaradorligini
oshirib, talabalarda fanga bo‘lgan motivatsiyani ham shakllantiradi.
O‘qituvchilar ushbu so‘rovnomalar yordamida talabalarning yangi
ko‘nikma va bilimlarini, qiziqishlarini aniqlashlari hamda tahlil
qilishi mumkin. O‘z navbatida ushbu ragamli tahlillar asosda ta’lim
yo‘nalishlari va metodlarini o‘zgartiradilar.

Hozirda onlayn viktorina, test va so‘rovnomalarni tashkil etishda
turli interaktiv vositalardan foydalanilmoqda. Web-sayt, dasturiy
ilovalar yoki ijtimoiy tarmoglar, bir so‘z bilan aytganda mobil
texnologiyalar endilikda ularni oson va tez o‘tkazish imkoniyatini
tagdim etadi. Shunday vositalardan biri Kahoot dasturi bo‘lib, ta’lim
sohasida qo‘llanilishi va uning samaradorligi haqida Malayziyalik
ilmiy tadqgiqotchilar Debbita Tan Ai Lin, M.Ganapathy va Manjet Kaur
ish olib borganlar.

Kahoot — bu o‘yinlarga asoslangan o‘quv vositasi bo‘lib, onlayn
viktorina, test va so‘rovnomalarni yaratishga mo‘ljallangan yangi
turdagi dasturiy servis hisoblanadi. Garchi bu dastur o‘yin yo‘nalishiga
ega bo‘lsa-da, dizayn tamoyillari nisbatan o‘ziga xos o‘quv va o‘qitish
kontekstining maqsadlariga parallel ravishda yaratilgan. Dasturning
prinsiplari o‘quv jarayoniga ko‘proq jalb qilish va qiziqarli bo‘lish
imkonini beradi. Zarzycka-Piskorz ning ta’kidlashicha, Kahoot
dasturida o‘yin o‘ynash, intiluvchanlik hamda qat’iyatlilik o‘rtasidagi
bog‘liglikni tasdiqlovchi kuchli dalillar mavjud.
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O‘qituvchi tomonidan avvaldan tayyorlangan tezkor savol —
javoblar viktorinasi auditoriyadagi ekranda aks ettiriladi. Talabalar
esa o‘zlaridagi mavjud Internet tarmog‘iga ulangan ixtiyoriy qurilma:
telefon, planshet yoki kompyuterlari orqali berilgan savolning javobini
tanlaydilar. Umumiy olingan natijalar Excel dasturi formatidagi fayl
shaklida va Google disk bulut tizimiga saqlashga mo‘ljallangan veb
formatida shakllantirilib auditoriyadagi ekranda aks etadi. Tizim onlayn
rejimda ishlaydi. Tezkor savol — javoblar viktorinasida ishtirok etish
uchun Kahoot dasturining mobil ilovasini ochish yoki brauzer orqali
http://kahoot.it manziliga kirib, o‘qituvchi kompyuterida taqdim etilgan
maxsus pin-kodni kiritish kerak. Ushbu servisning yana bir xususiyati,
talabalarning yakka tartibda yoki jamoaviy bo‘lib ishtirok etishlari
imkoniyatining mavjudligidir. Test yakunlangach natijalar e’lon
qilinadi, so‘ngra “Ged Feedback™ (Xulosalash) bandidan “View full
report” (Hisobotni to‘liq ko‘rish) bo‘limiga murojaat etilib “Questions”
(Testlar) sahifasida test savollari kesimida natijalarni ko‘rish hamda
tahlil etish bajariladi.

Tarmoq texnologiyalari fani ma’ruza mashg‘ulotlarining o‘qitish
metodikasiga adaptatsiya qilish tagsimlangan ta’lim metodikasiga
asoslangan bo‘lib, bunda o‘quv topshiriqlari an’anaviy va yangi
shakllar orasida, ta’lim metodlari orasida, o‘quv muassasa va uydagi
kompyuterlar orasida tagsimlanishi nazarda tutilgan. Tagsimlangan
ta’lim metodikasi asosida tarmoq texnologiyalarini o‘qitishni SMART-
texnologiyalar bilan birga olib borishning bir qancha afzalliklari bor:

1. Talabalar yangi materialni o‘rganishlari uchun kerakli
materiallarni o‘qituvchi tomonidan oldindan tayyorlangan sifatli va
ko‘rgazmali shakllarda oladilar;

2. Dars materiallari hamma uchun, hatto darsda ishtirok etmagan
talabalar uchun ham ochigq;

3. Ofqituvchi talabalarning ijodiy faoliyatlarida koordinator
vazifasini o‘taydi;
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4.  Yaratilgan bo‘sh vaqt asosida individual yo‘naltirilgan ta’limni
yo‘lga qo‘yish imkoniyati yaratiladi. O‘qituvchi past o‘zlashtiruvchi
talabalar bilan alohida shug‘ullanishi mumkin;

5. Bilimlar sifatini sinashning oddiy usullari taklif etilgan.
Bunda o‘qituvchi kompyuter texnologiyalaridan foydalanib talabalarni
qaysi topshiriglarni yaxshi yechmoqdalar va qaysilari qiyinlik
tug‘dirayotganini kuzatishi va nazorat qilishi mumkin,

Yuqoridagilardan xulosa qilib shuni ta’kidlash lozimki, hozirgi
kunda metodologik jihatidan uzluksiz ta’lim tizimining bosqichlaridan
biri bo’lgan oliy ta’limda o‘qitish jarayonini samarali tashkil etish
omillaridan biri fanlar bo’yicha o‘qitishni samarali tashkil etish
metodikasini takomillashtirish hisolanadi. Ta’limda zamonaviy
pedagogik va axborot texnologiyalari integratsiyasidan foydalanib
darslarni tashkil etish yangidan-yangi pedagogik tafakkurlashni, izlanish
va fikr yuritishni taqozo etadi. Zamonaviy o‘qituvchida faqat keng
ko‘lamdagi tizimli bilim, ko‘nikma, malaka va kasbiy kompetensiyalar
talab etiladi. Oliy ta’lim muassasalarida kadrlarni tayyorlashda o°zini-
o‘zi uzluksiz, doimiy ravishda rivojlantiruvchi, ijodkor shaxs bo‘lishiga
motivatsiya uyg‘otish va mediakompetentlikni rivojlantirish talab
etiladi.
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TEXHOJIOTUS ®PAHU JIAPCJIIAPUJIA
PAKAMJUIAIITUPUJITAH TABJIUM PECYPCJIAPHUJIAH
®OUJTATAHHAII

M. Hkpamosa, K/I1V
Texnonoeux mavaum’”’ Kageopacu yKumysuucu

TeXxHONIOrMK TabIuUM JKapaéHuUra pakaMid TEXHOJIOTHsIAp
Ba 3aMOHaBMH YCy/UIapHM >KOpPUH STHUII OpPKAaJIW HHHOBAIMOH
MHOPaTy3WIMACHHH MIAKJUTAHTUPUIIJIA KyHUaaru Taaoupiap amaira
OLLIMPUIIAIN:

3aMOHABUH paKamiu TEXHOJIOTHsLIap Ba TabJIUM
TEXHOJOTHSJIAPUHUHT MYyCTaxKaM HMHTErpalMsCUHU  TabMUHIIALI,
Oy Oopaga memaror KaapJapHUHT KacOWMN MaxOpaTHHH Y3JIyKCH3
PUBOXKJIAHTUPHUO OOPUI yUyH KYIIMMYA HIAPOUTIIAP SPATHIL;

TabIMM JKapa€HIApUHU paKaMJIM  TEXHOJIOTHUSJIAp  acoCUAa
WH/IMBUyaJUIAIITUPULLL,

TEXHOJIOTHK TabJIUM OYiinda SJIEeKTPOH KUTOOMApHU MOOMII
yCKyHajapra 1okyiad Ba kyunpu6d onum makcamuaa QR-xox épmamuma
cuH(iaap KecMMuAa YKYyB-METOAMK MakMmyajap (JapCiMK, MaliK
napTapy, YKUTYBUM YyYyH METOIMK KYJUIAHMA, JapCIIUKIAPHUHT
MYJIBTUMEINAIN WJIOBACH) XaKUJaru axOOpOoTIapHU >KOWIAIITHPUIL
TU3UMHHU SPATHIL;

3aMOHaBUN axOOpPOT-KOMMYHHKAIMSI TEXHOJOTHSIapyU acocCHuaa
Maco(haBuil TaAbJIUM JACTYpIapUHH TALIKUII 3TUIL,

Ha3apuil Ba aMalndid MaIIFyJOTIapHM OHJIAWH Ky3aTHIl Ba
V3MalITUPUIL UMKOHMHM O€pyBYM, IIYHMHIZIEK YJIAPHU OSIICKTPOH
ax0opotr cakioBumiapra lokjaosun Iuiatrgopmanapaan (EDUmarket
UHTEP(AON-BUPTYaN TabJIUM JAaCTypH) XamMAa TabIUM Kapa¢Hiapuaa
MHHOBAIIMOH TEXHOJIOTUsIIapiaH (oiinananuu;
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pecypciapudan Goidananuul

Macopanan TypuO (oianaHuIl UMKOHHMHHM OEpyBUM 3JIEKTPOH
KyTyOXOHa TH3UMHIra TEXHOJOTMK TabJIMM THU3UMHU Oyiinda wumnuiad
YUKWITAH  YKYB-METOAMK  MaKMyaJlapHH, OJJIEKTPOH  TabJIUM
pecypciapuHu  OKOMIAmITUpUII — XaMmaa yinapaaH — Qoiinananui
MMKOHUSATIAPUHU KEHTalTUPHUILL;

TabJIUM >Kapa€HHIA AIIEKTPOH pecypciap CaIMOFHMHH OOoCKHYMa-
60ckuY omrpud OOpuIlL, MEKTPOH YKYB afaduémiap sSpaTHIl, YIapHUA
MOOWIT KypuiMaiapra rokinad ommm Makcaguaa QR -xox €pmammna
ANIEKTPOH  pecypciap Xakugaru axOopoTiaapHU  SKOWIAIITHPHIL
TU3UMUHU SPATHUILL;

TEXHOJIOTHK TAbJIUMHUHT Y3UTa XOCIUTUIaH KeIud YuKUO, TabIuM
Kapa€HHMIA XaJKapo MUKECHA KEHr KYJUIAHWIAJAUIaH 3aMOHaBUU
JTacTypuil MaxcylnoTaapAan GoiJjalaHUIIHU PUBOKIAHTHPHILL;

HlyHuHrnex, TEXHOJIOTUK TabJIMMHHUHT MHHOBAIIMOH
MH(ppaTy3WIMACUHU MIAKIUIAHTUpUII OVitnua Kyiuaaru Ttandupiap
amaJira OuIMpuiIaan:

VKyBUH-€IIJIap TOMOHUIAH SpaTWUraH WXKOIWUWM JIOWHUXa HIIIapu
HATIDKaJapUHU TIKOPATIAITUPUII HIUIAPUHE  OOCKUYMa-00CKUY
YKOPUH ITUILL

MYJUIMK XU3Matiap KYJIaMUHU KeHTaWTHPHII Ba OoIIKa OroIKeTnaH
TalKapu Mallariap Xxucooura XyayaJapHUHT MKTUMOUN-UKTHCOAUN
PUBOKITAHMINUAAH KeMMO YWKKAH XOJJa TEeXHOMapK, Qopcaiir,
TEXHOJIOTHsIIap TpaHcdepu, crapTam, akcelepaTopiapHU TallKHII
STHII Xam/1a ylapHu (HaoiausT oau0 OOpUITaApUHU TabMHUHIIALL

cTapran JOWMXalapyd acoCHAa THKOPATIAIITUPHIL CAJIOXUATH
IOKOpH UKTUJOPIHM YKYBUM-ELIUIAPDHUHT WIM-paHTra KeHr Kajil
STUINIINHY parOaTIaHTHPUIL,

UKTUJIOPIU  YKYBUM-ELIUIAPHU  AHUKJIAIL, YyKypJIallTHPUITaH
(BapuaTHB) TabJIUM JACTypilapH acocuja YKUTHUII, ““YCTO3-IIOTUPI’
TU3MMH acOCHJa TETMIUIM COXaJa IOKOPH HaTvKajapra 3pUIITraH
MaJlaKaJld MyTaxaccucyiapra OMpUKTHPHILL
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TexHosorus (anu OYitMua ymymuil ypra TabiuMm TH3UMHIA (paH
OJIMMIMA/AJApUHN TAlIKWJI JTHII Ba HMKTUAOPIM YKyBUM-ELUIAP
ULITUPOKUHY OLIMPUIL,

WHHOBAIlMOH  MH(pATy3WIMaHW  PUBOXKIAHTUPUII  Xamja
MakTalraya, ymymui ¥ypra, OomuiaHFud, ypra Ba ¥ypra Maxcyc
npodeccuoHan TabIMM XamJa OJMM TablIUM TU3UMIApH OWiIaH
Y3BUMJIMTMHY TabMUHJIAII BA X.

VkyB skapadHuma Tamabanap (BAONHATHHE Ky3aTHII OpPKAIX
LIyHTa aMUH OYJIIMKKM pakaMJIAIITUPWITaH TabJIUM pecypclapuiaH
GdoliJalaHUIIHUHT  TabJIUM CaMapajiopiIurura TabCUpPHIAH Oupu
UIyHJaKkd, y Tanabanap MmyBad@akusTHHM Ky3aTUIIHUHT siHaza
pean ycyauHM TabMHMHIaiau. TamaGanap vimparu MabyMOTIapHH
€3u0 onumIga TEXHOJOTUS YKUTYBUMJIAD Ba OTAa-OHAJapra yJapHUHT
PUBOMKJIAHUIIMHYU Ky3aTHII MMKOHMHU O€pUIIIa MyXHUM poJI YiHAIIN
MyMKHH. MHCOI ydyH, KyJUIaHManap €K WXKOAUM HUUIAPHU BAKT
opaluFuaa ajlakKauoH pakamiau €3u0 OJIMHraH Mmarepuaiap OuiaH
TaKKoCJall MyMKHH, Oy KUM SXIIMPOK Ba 3bTHOOpPra MyXTOKIMTHUHU
aAHMKPOK TYILIYHHUIITa OJIUO KeIaau.

Tavaumoa  pakamiauimupuiean — mavium  pecypciapuoan
Qotidananumoacu Myammonap.

TapnuM THU3MMIIApUA paKaMJIAIITUPUII OuilaH OOFJIMK acocuit
MyaMMO yJapHU pUBOXKJIAHTHPHUII Y4YyH 3aMOHAaBHM pakamiu
TEXHOJIOTHsIapra MOC KeJIMacIuruaup. Yoy HOMYBO(QUKIUK >KOPHUit
UHTErpanysl TU3UMUHU SHIWIALL, MOCJIAIITHPUII €KU aJIMallTHPHIL
KepaKJIMTUHYU aHIIaTaan, Oy MyKappap paBuIla BaKT Ba peCypClIapHu
Tasad KUiIamu.

Uxrucoguérna: «Pakammamrrupuiny Ccy3d aciuaa SHTA arama
O0yn1u0, WHHOBAIMOH OOLIKApyB Ba uIl roputuml xapaéuura [T
CUUMJIADHUHT JKan0 ATUIMIIMHM, OyHMHI camapacu YiIapoK »3ca
MHTEpHET OyroMiapiaH TOPTUO, SJEKTPOH XyKyMmarrada Oynran Oapya
TU3UMIIapa aXO0pOT TEXHOJIOTHSUTAPUHHU KYJUTAITHA KY3/1a TyTaau.

=
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pecypcrapudan goudananu

3aMOHaBU paKaMJIAIITUPHUITAH TabIUM PECYpPCIIapu BOCUTACHIA
TaBJIUM OJIHMII, MYCTaKWJI TahJIMM Ba dTajulaHTaH OWINM, KYHUKMAa,
Majaka Ba KOMIIETEHUMSUIAPHUM Ha30paT KWIKMII Y4YyH Maxcyc
ANIEKTPOH JacTypiap jkamjaran xoija «PakaMiamTupuiIrad TabJIuM
pecypcnapu» 1ed HOMIIaHAIH.

Pakamnamrupuiran TabiIuM pecypciapd TabJIUM  ONyBUYMHUHT
WHAVBUAyal HUMKOHHUATIAPU Ba XyCYCHUSTIAPUHH XHCOOTa OJraH
X0J/la BUPTyaJl Ba aBTOMAarMK Tap3Ja TacaBBYp KWIMII Xamja
KOMITETEHIIUSUIADHU  PUBOMJIAHTUPHILTA KapaTWiraH TEXHOJIOTHK
KapaSHJIapHU aMaira OIIMPUIl WMKOHMHHA OepyBYM, STaJlIaHTaH
OuMM, KYHHKMa, Majlaka Ba KOMIETCHLIUSJIAPHA paKaMJIaITHPUITaH
ax0OopOT TEXHOJIOTHsI BOCUTAIapHU Ba MaTepHUAJUIAPUHU KYJIarad Xo/a
Ha30paT KWJIMII Makcaauja AWJAKTUK MaTepuaulapaH caMapaiu
doiinananran xonja Tanadara eTkazuil kapacHu TyIIyHUIa M.

Pakamnawmupuw Oy — XaéTHUHT TypJiH COXallapura, >KymiaaaH
UKTUCOMUET, TABJIMMHUHT Oap4ya OOCKUWIApH, MaJaHUsAT, THOOHET,
TYpU3M, KUILIOK XY>KaJUrd, XU3MaT KypcaTuil Ba OoIIKa sxapaéHiapra
pakaMJIM TEXHOJOTHSUIAPHU KOPUH KUITHILLIHP.

Pakamnamtupuirad TabiuM pecypceiaapyuHu KaOysl KWJIHIL, cakyalll
Ba y3aTUII Kyiuaaruya TacHU(IA MyMKHH:

® paKaMIIAIITHPWITaH Gaiiap—oaaui 3IeKTPOH MaTepHaIlJIaApHUHT
daiin xypunnmmuaa wdomaaHUK (BOPA XyXOKamiap, KaaBajuiap
Ba rpaduk wWUOCTpalMsuIapAaH uOopaT MaTHIM  XyXOoKaTiap,
TaKAMMOT KYPUHHUIIMAATK MaTepuajliap, BHUPTyall TpeHaxéEpap,
WUTIOCTPAIUSUTApHUHT Tpaduk  (aiyutapu, ayauo-Buaeo (Gopmarim
(aiimnap Ba 6o1ka);

® ax0opoT THU3MMIIAPH Ba MYIbTHMEIUWA KOMIIOHCHTIApUIAH
KYJUIaHWITaH 3JeKTPOH VKyB aJa0METIapUHUHT 3JIEMEHTIIapUIaH
TalIKWJ TONTaH pakaMJIAIITHPWITaH TUAAKTHK MaTepuasiap, YKyB-
METOAMK KYJUIaHMaJap, METOAMK TaBCUSHOMAJap XamJaa 3JIEKTPOH
TabJIUM PECYpCIIapH.
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Pakamanamrupuiaran TabJIuM pecypciiapu OUp KaH4a Typrapra
6ymu6 ypraaum MyMmkuH. JXKymianaH:

® paKaMJIAIITUPWITaH ax00poT TabJIUM pecypciap;

® VKyB jKapa€HUHM TALIKWJI STHUIL, OOIMIKApHIN, HA30paT KHJIUII
xapa€anapuaa (oianaHuIaural TabJIuM PEeCypCIIapH.

PakamnamTupuiras TabJauM pecypceiaapu TapKuOUii KOMIIOHETIapu:

® paKamJIAIITUPUIraH YKyB agabuérnapu (3JIeKTPOH IapCiuK, YKyB
KYJUIHAaHMa, METOAMK TaBCUSIHOMA, Mabpy3a MaTHJIApH, YKYB-yCI1yOui
Maxkmyasap);

e MebEpuil YKYB XyXoKaTapu: KacO CTaHAapTH, JaBJlaT TabIUM
CTaHJapTH, YKYB pe€Xa, TabJIUM JacTypiapH, Japc pexacu, ¢an
NACTypH, UIIYU JAACTYP;

¢  paKaMJIAIITUPWITaH IUAAKTUK BOCUTANIAP: Kypa3Malli Kyposuiap,
peaJt, TEXHUK Ba 60cMa BocHTaap, MallIFyJI0TIap CLUeHApUIiCH, TUAAKTUK
Marepuauiap, MalfyjJoT TaKAUMOTH, IUIaKaTiIap, ayquo Ba BUIEO
MaTepuaiiap, BUpTyas TpeHakepiap, aHuMalusuiap Ba X.

® Meauapecypceiiap: BUPTyall TpEeHaKepiap, BUpPTyal caéxamiap,
BUpPTYaJ KypraMauap Ba pakamiu KyTyOxoHasap Ba 0.

Pakamnu CcaBOAXOHJIMK - pakaMiM pecypciap, BOCUTalap Ba
XU3MaTIapAa TYFpu (o anaHuI Ba 0axosanl Ba yHH yMpOOT TabJIuM
KapaHiapura Kyjuiam KoOOUIHATHHY OYaxak YKUTyBUMIapaa cuHao
KYpUILMMU3 Ba HaTWKajJapuHU Kailb KuiuO OporaH xonjaa pakamiu
CaBOOXOHJIMKHHM OWIMPUINMMH3 Japkop. bymaxak yKuTyBumiap
TAbIUMH HYKTaW Ha3zapuJaH, pakaMJIMd CaBOUIM TajabajapHH,
pakobOarbapaom kaapinad KWIMO OSTHINTUPHINA, ONATAd, TabJIAM
HIapOMTIapUra MOC KelaJural pakamJid BOCHUTajap Ba THU3UMIIAPAAH
¢doiifananuiga TEXHUK KYHMKMalapra YCTyHJIUK O€pHIIHH Ba
yaapJaH MabiyM Oup TabJuM Oynumiiapuaa Kanpail ¢oiinamaHuil
MYMKWHJINTUHY aHUKJIAIIHU aHIJIATaIu.

Tavaumnune pakamau mpancgopmayuscu - Oy pekalallTUPUITaH
TabJIMM HaTHXKAJIApUHHU, TabJIUM Ma3MyHUHH, YKUTHII yCyJlapu Ba
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M. Hkpamosa. Texnonozus ¢panu dapciapuda paKamiaumupuian mavium 51
pecypcrapuoan goidananuus

TaITKWINH MIAKJITIAPUHU SSHTUTAL, ITYHUHTACK, ’Ka1aJl pUBOXKIIaHAETTaH
pakamiii MyXuTAa Xap Oup TanmabaHUHT TabJIUM HaTHOKAIAPUHU
SIXIIWJIAII Ba SPUILMITAH HATHKAJIapHU Oaxoialiaup.

Pakamnu TpaHchopmanus TabIuM TU3UMUHHU PUBOXKIAHTUPHII
YCYIUHH Y3rapTupaau Ba 0ab3u Xojlapja TabIUMHHHT MYTIAaKO
SHTU METOMJIapuHu sipaTagu. Paxamnu Tpancdopmanusa OuiaH
TabJINIM TAIIKUIOTIAPU OpKara KajaM Tanuiad, 4Ky TH3UMIIapAaH
TopTuUO O¥nakak YKUTYBUMJIAPHUHI OHJIAWH Ba IIaxXxcaH Yy3apo
MyHoca0arnapuraya Oynran Oapya uIIIapHU KadWTta KypuOb
YHUKMOK/J1a.

Pakamnamrupunrad TabIMM pecypeiaapu Kyiuaaru ad3amukiIapHu
Oepasu:

e (CamapaqopiaMKHM OLIMPUII OpPKaJIM CaMapaJopiiMK Ba
V3YMJUTMKHU TabMUHIANIN;

e TabiauM kapaéHUHU SXITUIANIN;

e TanabGanmapHUHT MEXHAT YHYMIOPJIUTHHH OIIHPAIH;

e bapua TabiuM MIAKUIApU OpacHUlard JOMMHUN WHTErPACHSIHU
OCOHJIAILITUPAJIHU;

e Ilenaror Ba TanmabanapHUHT TanabIapyuHU KOHAUPAIH;

e  MyBodux TabJIUM TU3UMUHU PYBOXIIAHTUPHIIT
CTpaTeTrusJIapuHU sSpaTaju.

Pakamnu TpaHchopMmaiuss MyXHTH Y4YyH 3apyp TEXHOJIOTUSHU
aQHUKJIAl. XO3WUPTH pakaMJIM TEXHOJIOTHUSTHUHT KYT1ad MakiapuHu
KYpUO YMKHUII Ba Kaiich OMpPHW DHT MOC KEJIMIIWHU Kypuil. bymapra
Kyuugaruwiap Kupajau:

. Karra masnymomiiap;
. Bynytium xuzmarnap;
. Mo6us TeXHOIOTUs;
. Byromitap unTepHery;
. CyHbUIl HHTEJIEKT;

. PoGoToTexHuka;
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52 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

. K¥ymunmua umnald ynkapu;

. Beb rexnonoruscu.

Acocuil unuiam KypcaTKuwiapyd OWJIaH BaKT KaJBAJIMHH Ba WY
XapUTacuHM sipaTuil. YmOy OOCKMY aHMK BakT >KaJBaJMHU Tajad
kuanu. M gaommstiuan Ky3atub 6opuin yayn AWK nax doiinananuin
3apyp. Yoy iy xapuracu, ITyHUHTICK, KOMIIAHUATA KaH1al TacTypuid
TAbMUHOT Kepak OYIIMIIM Ba YHHM KalCH OYIMMIIap OJNMIIH, HIIOBajap
KaHJal y3apo OOFIaHraHJIMTH, SHIU MabIyMOTIap Ty3WJIMAacH KaHaan
KYPUHUILN Ba XOKA30JIAPHU ¥3 UYMTra OJIajH.

Tpancdopmarust pexacuHu amainra omupuil. TpaHcopmarus
KaHJall KeTa€TraHWHM KypHUIl YyYyH MabJyMOTIapra acoCJIaHIaH
TylmyH4anapiad Qoipananum kepak. Yoy taxiaumuiap OTMuuHT
pakamiin  TpaHchopMmanus MyXUTHAA OyJakak YKUTYBUMIAPHH
pakobOarbapaoml Kaap KWIUO OSTUIITUPUIIHKA TabMHUHJIALI YYYyH
3apypaup.

Pakamiu TpancopMamus MyXUTH KyHUJard 3JI€MEHTIApHU Y3
MYHra OJIUIIN KepakK:

o KuliMHYNMIMKHUHT MOXUSATHHU aHUKJIAIL/TYyIIyHTUPHULLI,

e MyaMMOHH XaJl KWIKII YYyH YKUTYBYM Ba Tajgada XaMKOPIMK
CUECATUHU SApaTHUIL,

e MyXUTHHU ApaTulll yUyH aHUK TY3UJITaH peKaari XapakaTiapHH
amaJira OLIMpPHIL.

busnuar OTM yuyH uzaean pakamian TU3UM - Oy OM3HUHT TabJIUM
TU3MMHUMM3Ia MOCJalla OJaJuraH, aMMO U34MJ, MAaHTHUKUN Ba
PUBOXKJIAHUIITMHA OCOHI'MHA TEKIIMPHUIL MyMKHH OYiaran 6ockudiapra
OynauHran Owiumiap YypTacuaard MyBO3aHaTHU TabMMHJIANWAUTaH
TU3UMIMP.

Anaduétaap:

1. V36ekucron Pecniy6iukacu Ipesunentununr 2017 finn
28 cexHTa0paaru “Pecrnybnukaga ax00pOT TEXHOIOTUSIIAPH COXACHHU
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M. Hxpamosa. Texnonocus gpanu oapcaapuoa pakamiauimupuiean mavium 53
pecypcaapudan goldananuus

PUBOXKIIAHTUPHIL YUYyH HIAPT-IIAPOUTIAPHU TyOHdaH SIXUIWIAIT HYOp-
tanoupnapu Tyrpucuaa’ ru [1O-5099-connu dapmonu

2. XKypae M.M, K¥iicunos O.A. “Description of the methodological
basis for ensuring interdisciplinary continuity of the subject “Computer
Science and Information Technology” in vocational education™ //
JournaINX- A Multidisciplinary Peer Reviewed // VOLUME 7, ISSUE
10, Oct. -2021

3. Kpasuosa JI.A. Tabiumaa pakamiu TpaHcpopmanus:
3aMOHaBUI KaMUAT MyaMMOJIapH. [ D1eKTpoH pecypc|. Kupui pexumu:
https:// infourok.ru/statya-cifrovaya-transformaciya v- obrazovanie-
vyzovy-sovremennogo obshestva-4417440.html
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54 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

TRIGONOMETRIK FUNKSIYALAR QIYMATLARIGA
DOIR BA’ZI MASALALAR

D.A.Boytillayev, V.I.Romanovskiy nomidagi Matematika
Instituti laboratoriya mudiri

Z.T.Tug ‘yonov, V.1. Romanovskiy nomidagi Matematika
Instituti kichik ilmiy xodimi

Ushbu magqolada trigonometrik funksiyalar giymatlariga doir bir
nechta qiyinroq masalalarning yechish usullari ko ‘rsatilgan, shuningdek
magqgola so ‘nggida mustaqil ishlash uchun qo ‘shimcha masalalar
berilgan.

Tayanch so‘zlar: trigonometriya, trigonometrik funksiya,
trigonometrik ayniyatlar.

B smoii cmamve noxkasanvl cnocobwl peuieniuss HeKomopwvix Haubosee
CLOJNCHBIX 3A0a4, CEA3AHHLIX CO 3HAYEHUAMU MPULOHOMEMPUYECKUX
QyHxyuti, a maxoice 8 KoHye cmamovu OAHO OONOJHUMENbHbLE 3A0a4U
0J15 CamMOCmOoAmMenbHOU peuleHue.

Knwuesvie cnosa: mpuconomempus, mpuecoHomempuyecKkas
DyHKYUS, MPUCOHOMEeMPUYECKUE MONHCOeCmEd.

This article shows how to solve some of the more difficult problems
associated with the values of trigonometric functions, and at the end of
the article, additional tasks are given for self-solving.

Keywords: trigonometry, trigonometric function, trigonometric
identities.

Matematika fani bo‘yicha o‘tkaziladigan olimpiada va konkurslarda
trigonometriyaga doir turli misollar ham uchrab turadi. Ushbu misollarda
trigonometrik funksiyalarning biror aniq burchaklardagi qiymatlari ham
ishtirok etsa, ularni yechib ko‘rishga intilish yuqoriroq bo‘ladi. Bunday
misollar yechishda kalkulyator, jadvallar va hisoblash vositalaridan
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D.A.Boytillayev, Z.T. Tug ‘yonov. Trigonometrik funksiyalar qiymatlariga 55
doir ba’zi masalalar

foydalanmaslik talab qilinadi. Hozirgi hisoblash texnikalari jadal
rivojlanayotgan axborot asrida hisoblashlarni kalkulyatordan yoki
kompyuterdan foydalanmasdan qo‘lda bajarish xuddi biror masofani
transportdan foydalanishni cheklab, piyoda bosib o‘tishiga o‘xshaydi.
Ba’zan bunday cheklovlarga duch kelish ko‘p jihatdan foydali
bo‘lishini esdan chigarmaslik kerak. Ushbu maqolada kalkulyatordan
foydalanmasdan trigonometrik funksiyalar qiymatlarini hisoblash va
ularning qiymatlarini taqqoslashning o‘ziga xos usullarini bir nechta
misollarda ko‘rib o‘tamiz. Oz navbatida bu misollar o‘quvchilarning
fikrlash qobiliyatini rivojlantirishga ham katta yordam beradi.

1-misol. cos24°+ cos48%- cosd4°-cos12°
c0s24” 4+ co0s48" —cos84’ —cos12®  ni hisoblaymiz.

Yechish: cos24°% 4+ cos48% cos84%-cos 127 =
cos 24° 4+ cos48% cos84°%-cos 12° =

cos24’ +cos48" —cos84’ —cosl2® =
= (cos 24" —cos 84° )+ (cos 48" —cos12° ) =
=—2sin54" - sin(~30") - 2sin 30" -sin18" =
=sin54" —sinl18" =2sin18" -cos36° =2co0s36° -cos72° =
_ 2sin36°-cos36"-cos72" _ sin72"-cos72’

sin36° sin36°
_sinlaa _sin(180°-36) _ sin36 1 _
2sin36° 2sin36° 2sin36° 2

2-misol. sinl1& ning qiymatini aniqlaymiz.

Yechish: Ma’lumki, sin36° = cos54°. ¢ =18 deb olsak, tengligimiz
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56 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

sin2a = cos3a
ko‘rinishga keladi.
sin2a = 2sina cosa ,cos3a =4cos’ @ —3cosa
formulalardan foydalanib,

2sinacosa = 4cos’ a —3cosa

tenglikka kelamiz. Bundan

L
H-
P

2sinag =4cos’a—3 < 4sin’a+2sina-1=0 < (sina )12= 1

2 ta qiymat kelib chigadi. Bulardan bittasi manfiy bo‘lgani uchun
o = 18" ning sinusiga mos kelmaydi. Demak,

sinl& = @

Ushbu natijadan foydalanib,Sin 24°sin 54° sin54 ning ham
giymatini aniglash mumkin:

sin54° = cos36 "= cos(2-18°) —1-2sin’18" =

_1_2.(#}1_3@_@1_

4 4

Topilgan giymatlarimizdan foydalanib, biz yuqorida trigonometrik

: : 1
almashtirishlar yordamida ko‘rsatgan Sin 54°-sin 18° = — tenglikni
keltirib chigarishimiz mumkin edi. i

3-misol. cos36° = tg 36° tengsizlik to‘g riligini ko‘rsatamiz.

Yechish: Ushbu tengsizlikning to‘g‘riligini cos36” va tg36°
ning qiymatlarini topib, ko‘rsatish ham mumkin edi. Biroq,
biz ushbu tengsizliknining to‘g‘riligini boshqacharoq usulda
ko‘rsatamiz.
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D.A.Boytillayev, Z.T. Tug ‘yonov. Trigonometrik funksiyalar qiymatlariga 57
doir ba’zi masalalar

c0s36° >1g36° <> cos’36° >sin36° < 1+ cos72° > 2sin36°

< 1+sinl8 >2sin6"cos30° +2sin30° cos 6’ <

<14 2sin9°cos9° > 2sin6” cos30° + cos6’.
Boshqa tarafdan esa sin9” >sin6’, cos9’ >cos30° =

= 2s1n9°c0s9° > 2sin6° cos30° =

= 1+2sin9°cos9” > 2sin6° cos30° + cos 6
To‘g ri tengsizlikka keldik. Demak,
cos36” > tg36°

tengsizligimiz ham to‘g‘ri.
Shuni ta’kidlab o‘tish kerakki har doim ham misollarda trigonometrik
funksiyalarning qiymatlarini aniqlab bo‘lmasligi mumkin.

4-misol. cos3—7Z va 0,55 ni tagqoslaymiz.
11
3
Yechish: Qaralayotgan burchak % ga yaqin bo‘lib, biz bu

burchakning trigonometrik funksiyalarining qiymatlarini bilamiz.
Ma’lumki,

0033_7T va 0,55 = % ni qanday qilib taqqoslashni ko‘raylik.
10

3z
COSE ning qiymatini ham topamiz:

2 [
cos%=cosS4°= l—(\/g-Hj = 10:‘2\/5

4
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10-2v5 121

< 40001936\, 8005 <
16 Y400 v 8005

< 2064 \/ 800~/5 < 4260096 > 3200000.

Demak, cosi—? > COS3—ﬂ >(,55.

S5-misol. tg 28° < sin 48° ekanligini ko‘rsatamiz.

Yechish: Misolda berilgan trigonometrik funksiyalarning 28° va
48° burchaklardagi giymatlarini ularga yaqinroq bo‘lgan 30° va 45°
burchaklar trigonometrik funksiyalar qiymatlari orqali taqqoslash

G

mumkin.  tg28° <tg30’ =— <—=sin45" <sin48°
6-misol. tg6°-tg42°- tg 66° - tg 78° ko‘paytmani hisoblaymiz.
Yechish: Ushbu misolni yechishda
tga - 1g(60" — ) tg(60" + &) = tg3cx
ayniyatdan foydalanamiz. Bu ayniyatni masalan, uchlangan burchak

tangensi yordamida isbotlashni o‘zingizga qoldiramiz. Ayniyatimizdan
o = 6% va o = 18° lar uchun quyidagi

tg6 - tg54° -tg66° = tgl va tgl8 -tgd42” -tg78 =tg54°
tengliklar kelib chigadi. Bu tengliklarni hadma-had ko‘paytirsak,
tg6” -tg54’ -tg66’ -tgl8 -tg42” -tg78 =1tgl8 -tg54”
tenglikni hosil qilamiz. Buni ikkala tarafini tg 18°- tg 54° = 0 ga

qisqartirib,
tg6’ -tg42" -tg66’ -tg78 =1 ni topamiz.

7-misol. cos4°-cos8%-..-cosB4°-cos88° ko‘paytmani
hisoblaymiz.

20224 FIZIKA, MATEMATIKA va INFORMATIKA :@g




D.A.Boytillayev, Z.T. Tug ‘yonov. Trigonometrik funksiyalar qiymatlariga 59

Yechish: Ushbu tengliklarning to‘g‘riligini ko‘rsatish qiyin emas:

cos4’ -cos86° = %cos 82°;

.....................................

Bu tengliklarni hadma-had ko‘paytirib, soddalashtirsak,
cos4”-cos8 -...-cos84” -cos88" = %
2

kelib chiqadi.
Yakunda yuqorida yechimini ko ‘rgan misollarga o‘xshash misollarni
o°‘zingiz ham mustaqil ishlab ko‘rishingizni taklif qilamiz.

Mustagqil ishlash uchun misollar

1. sin 6° + sin 42°-sin 66°- sin 78° ni hisoblang.

2. cos47°% + cos 25°-cos 11°-cos 61°-sin 7° ni hisoblang.

3.tg 12°- tg 48° - tg 54° - tg 727 ni hisoblang.

In e ¢ .

4. cos—~ < 0,67 ekanligini ko‘rsating.

5.cos12°- cos24°- ...- cos 727 - cos 84°
cos12%- cos24°- .- cos 72" cos 84" ko‘paytmani hisoblang.

n3x = 22 - sinx - si LAY m N

6.s5in3x = 2° -sinx sm{x—i—a) sm(x—i— 2 ) ayniyatni

isbotlang.

7.sin7x=2° -sinx-sin(x+%j-sin(x+27ﬂj-...-sin(x+67ﬂj

ayniyatni isbotlang.
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OLIMPIADA VA MASALALAR YECHISH BO‘LIMI 61

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 qiziqarli 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, Bratislava kochasi 2 - uy.
O“zbekiston Pedagogika fanlari ilmiy
tadgiqot instituti, FMI jurnali.
Agar yangi masalalar tuzib yuborsangiz unga alohida e’tibor
beriladi. Jurnalimiz haqidagi har qanday taklif va fikr
mulohazalaringizni mamnuniyat bilan qabul qilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini
xohlaysiz? Xatlaringizni kutamiz!!!

OLIMPIADA MASALALARI

*kk

M.41. Butun koeffitsentli kvadrat uchhad uchta ketma-ket butun
nugqtalarda tub giymatlar gabul giladi. Bu ko‘phad kamida yana bitta
butun nuqtada tub qiymat qabul qilishini isbotlang.

M.42. Ragamlari har xil bo‘lib, 99999 ga bo‘linadigan o‘n xonali
sonlar nechta?

M.43. Musbat X, ¥,z sonlar uchun

al + Y + z <1
x+\/(x+y)(x+z) y+\/(y+x)(y+z) Z+\/(Z+x)(z+y)
tengsizlikni isbotlang.
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M.44. Markaziy burchagi o bo‘lgan R radiusli POQ sektorga to‘g‘ri
to‘rtburchak ichki chizilgan: uning ikkita uchi sektor yonida, boshqa
ikkita PO, PQ uchi esa radiuslarda yotadi. Agar to‘g‘ri to‘rtburchakning
diagonallari orasidagi o‘tkir burchagi B ga teng bo‘lsa, uning yuzini
toping.

M.45. R radiusli aylana segmentiga ikkita teng aylana ichki
chizilgan bo‘lib, ular o‘zaro, segment yoyiga va uning vatariga urinadi.
Agar segment yoyiga tiralgan markaziy burchak o (a<r) ga teng bo‘lsa,
bu aylanalarning radiuslarini toping.

*kd

F.46. Gorizontal stol ustida M massali
pona tinch turibdi. Yuqoridan pona ustiga
m massali sharik tik tushadi. Agar sharik :
ponaga absolyut elastik urilgandan keyin '
gorizontal yo‘nalishda chap tomonga, pona
esa gorizontal yo‘nalishda o‘ng tomonga
harakatlanganligi ma’lum bo‘lsa, pona asosini
burchagi o topilsin. Sirtlardagi ishqalanish
kuchlari hisobga olinmasin.

F.47. Po‘latdan yasalgan ballonda t = 27°C temperaturada, v, =
0,1 mol vodorod va v, = 0,1 mol kislorod bor. Agar ballondagi gazlar
aralashmasi yoqilsa, u yonib bo‘lgach ballon ichidagi bosim 3 marta
ortadi. Aralashma yonib bo‘lgach ballon ichida ganday temperature
qaror topadi?

F.48. R qarshilikli resistor R qarshilikka

M

va L uzunlikka ega bo‘lgan reostatga ulangan R,

(rasmga qarang). Agar reastatning sirpangichi

uning chap uchidan x masofada joylashgan A—El}__)—gB
bo‘lsa zanjirning A va B nuqtalari orasidagi R

R, qarshilikni toping.
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Misol va masalalar

F.49. Nugqtaviy yorug’likmanbai focus masofasi F bo‘lgan yupqa
yig’uvchi linzaning bosh optik o‘qida yotibdi. Manbadan linza
markazigacha bo‘lgan masofa 2F ga teng. Agar linzani uning markazini
qo‘zg’almas holda qoldirib, o burchakka bursak manbaning tasviri
qanday x masofaga siljiydi?

F.50. Tashqi garshilik 80 Om bo’lganda zanjirdagi tok kuchi
0,8 A, tashqi qgarshilik 15 Om bo’lganda esa tok kuchi 0,5 A ga teng
bo’ladi. Ushbu zanjirdagi qisqa tutashuv toki I, aniglansin.

L

I.41.Ma’lum bir oraliqdagi palindrom sonlarni chop etuvchi dastur
tuzing.

1.42. Kiritilgan sonni Disarium son ga tekshirish dasturini tuzing.

1.43. Kiritilgan sonni raqamlari o‘rnini almashtirgan holda teskari
tarzda chop etib beruvchi dastur tuzing.

Natijasi:

1.44. Mavjud fayl ichidagi ma’lumotni ekranga chop eting.

1.45. Mavjud fayl tarkibidagi undosh harflar sonini aniglovchi
dastur tuzing.

Javoblar

M.36. Agar x% + ax+ b = 0 tenglama har xil ikkita haqiqgiy
ildizga ega bo‘lsa, x* + ax*+ (b —2)x* —ax +1 =0 tenglama
to‘rtta har xil haqiqiy ildizga ega ekanini isbotlang.

Yechilishi

Aytaylik, x; va X, sonlar X +ax+b =0 tenglamaning har xil
ildizlari bo‘lsin. U holda Viyet tenglamasiga ko‘ra
X, + X, =—a, x, - x, =b. Buifodalarni x* + ax’ + (b—2)x> —ax+1=0

Tenglamaga qo‘yamiz va chap tomonini soddalashtiramiz:

x* = (x4 x,)x + (xx, —2)x° +(x, +x,)x +1=0,

4 3 3 2 2 2
X' =xXX =X +xxx —x"—x"+xx+x,x+1=0,
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(= xx =D+ xx(x* —xx-1)— (x> —xx—1)=0,

(x> —x,x—1)(x* —xx—-1)=0.

Bundan x° — x,x—1=0 yoki x> - xx—1=0. Bu kvadrat
tenglamalar diskrimentlari musbat, demak har xil ikkitadan ildizga ega.

Bu tenglamalar umumiy ildizga ega emas. Haqgiqatan ham, agar x, bu
tenglamalarning ildizi bo‘lsa,

(x> —xx-1)—(x*—xx-1)=0, x(x, —x,)=0,x=0"

Ammo, x = 0 tenglamaning ildizi emas. Demak, berilgan tanglama
4 ta har xil ildizga ega.

M.37. A, B, C va D shaharlar quyidagicha joylashgan C dan A gacha
masofa D dan A gacha masofadan kichik, C dan B gacha masofa esa D
dan B gacha bo‘lgan masofadan kichik. C shahardan A va B shaharni
tutashtiruvchi to‘g‘ri chizigli yo‘lning ixtiyoriy nuqtasigacha bo‘lgan
masofa shu nuqtadan D shahargacha bo‘lgan masofadan kichik ekanini
isbotlang.

Yechilishi

CD kesmaga [ o‘rta perpendikular o‘tkazamiz. (1-, 2- rasmalarni
qarang) Shartga ko‘ra CD<DA va CB<DB, bo‘lganligi sababli, 4,8
va C shaharlar / to‘g‘ri chizigdan bir tomonda joylashadi. Demak, 4B
kesmadagi ixtiyoriy M nuqta uchun

CM<DM.
A ! A
7 1
c A‘\ R
N/ C B D
B
1-rasm  A—

20224 FIZIKA, MATEMATIKA va INFORMATIKA S

SO




65

Misol va masalalar

M.38. Butun  koeffitsientli ~ P(x)  berilgan. = Agar
P(20) = P(22) = 42 va ozod hading moduli 200 dan kichik bo‘lsa,
ko‘phadning ozod hadini toping.

Yechilishi

Aytaylik, a, @, son P(x) ko‘phadning ozod hadi bo‘lsin. U holda
P(x)=x0(x)+ dyu yerda Q(x) butun koeffitsientli ko‘phad. Shu
sababli P(20)=20-n+a,, P(22)=22-m+a, bu yerda yerda
m,n -butun sonlar. Masala shartidan 10n =11m ekanligi, bundan
n =11k, m =10k kelib chiqadi. Demak,

20-11k+a,=42,a,=42-220k, | a, |< 200 ekanidan k =1
va a,=—178.

M.39. Chiptalar 000000 dan 999999 gacha nomerlangan. Agar
biror ikki qo‘shni raqamlar ayirmasi 5 ga teng bo‘lsa, chipta a’lo chipta
deyiladi. A’lo chiptalar soni qancha?

Yechilishi

A’lo bo‘lmagan chiptalarni hisoblamaymiz. Aytaylik, a,a,a,a,a;a,
a’lo bo‘lmagan chipta nomeri bo‘lsin. Ayrimlari 5 ga teng bo‘lgan
raqamlar 0 —5; 1—-6;2 —7; 3 — 8; 4 — 9 juftliklarga ajraladi. Shu sababli
a, raqam tanlanganda @, raqam sifatida @, bilan bitta juftlikda
bo‘lmagan 9 ta raqamdan birini tanlash mumkin. Shunga o‘xshash, a,
tanlangandan so‘ng, a, sifatida 9 ta ragamdan birini tanlash mumkin va
h.k. Shu sababli a’lo bo‘lmagan chiptalarsoni 10-9-9-9-9.9=10-9".
Barcha chiptalar soni 10° . Demak, a’lo chiptalar soni 10°—10-9°.

M.40. m,n € N va EKUK(m,n) + EKUB(m,n) = m+ n.
11 yoki 1 sonlarning biri ikkinchisiga bo‘linishini isbotlang.

Yechilishi

Ixtiyoriy a va b natural sonlar uchun
EKUK (a,b)- EKUB(a,b)=a-b. Shu sababli Viyet teoremasiga
ko‘ra (m,n) va (EKUK(n,m), EKUB(n,m)) sonlar juftligi

x> —(m+n)x+mn=0 tenglama ildizlari bo‘ladi, ya’ni
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ustma-ust tushadi. Masala talabi EKUK (n,m): EKUB(n,m) ekani-
dan kelib chiqadi.
k%

F.41. Sharcha gorizontal mutloq silliq
tekislikka wurilganda kinetik energiyasining
uchdan bir qismini yo‘qotadi (1-rasm). Tushish
burchagi a = 45° bo‘lsa, qaytish burchagini
aniglang. 1-rasm

Yechish.

Sharchaning to‘qnashgunga qadar tezligi v, to‘qnashgandan keyin

esa u ga teng bo‘lsin. U holda mu” _ 2 my’ |

2 2 32
Bundan u = \/;v kelib chigadi.

Boshqga tomondan esa sharchaga ta’sir etuvchi hamma kuchlar
vertikal yo‘nalgan, shu sababli tezlikning gorizontal tashkil etuvchisi
o‘zgarmaydi. Shuning uchun vsina =usin g3,

. vsina 3.
sin f = = Esma
u

Bu ifodada a=45° ekanligini inobatga olib, B=60° ekanligini
aniglaymiz.

Javob: =60°.

F.42.1deal gaz 1 holatdan 3 holatga ikki
xil usulda o‘tkazildi (2-rasm): birinchi holda
1-2 izobarik jarayon bo‘yicha va 2-3 izoxorik
jarayon bo‘yicha; ikkinchi holda esa 1-3
to‘g‘ri chiziqli sikl bo‘yicha. Ikkinchi usulda
gaz bajargan ish 5 54 marta katta. Agar 1
holatda gaz bosimi 100 kPa bo‘lsa, 3 holatdagi
bosimni aniqlang.
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Yechish.

Gazning 1-2-3 o‘tishdagi bajargan ishini 4, , 1-3 o‘tishdagi bajargan
ishini 4, deb belgilaymiz. Har bir o‘tishdagi bajarilgan ishlarni
aniqlaymiz:

A, ,=pV,-V), A,,=0,demak 4, =4, ,=p,V,-V).

1-3 o‘tishdagi bajarilgan ish 1 - V, — V., — 3 trapetsiyaning
yuzasiga teng:

4 =P, ),

Shartga ko‘ra 4, = 54,. Uholda 225y, _yy=5p (v, -1/).
Bundan p, = 9p, = 900 kPa. 2
Javob: p, = 900 kPa.

F.43. Rombning uchlariga ¢, = 64 nC, ¢,
=8nC, g, =352 nC va g, = 40 nC nuqtaviy
zaryadlar joylashtirildi (3-rasm).

Romb markazida hosil bo‘lgan maydon
kuchlanganligini aniqlang. Rombning
diagonallaril, =96 cm val, =32 cm.

Yechish.

Superpozitsiya prinsipiga ko‘ra
E=E +E,+E,+E,.

Bu vektor ifodani skalyar ko‘rinishda quyidagicha aniglaymiz.

E13 - E3 o E1
E24 - E4 o Ez
Natijaviy maydon kuchlanganligi esa Pifagor teoremasidan

E =\E% +E% yoki E:\/(E3—El)2+(E4—E2)2.

Nugtaviy zaryadning maydon kuchlanganligi formulasidan
9 49 9, 9

= = 9 E = = 9

1 = = =
Az b Lok Are b O
2 2
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q; _ 4 E = 94 __

3 2 = 2 4 2 12
ll 7[8011 47[8 172 72'80 2
471'80 (2J 0 o)

. 2
Demak, E=—— || & 2‘]1 L= | — 16k / m.
g, A L

Javob: E =16kV /m.

F.44. Chuqurligi H bo‘lgan hovuz sirtida
r radiusli disk suzib yuribdi. Disk markazidan h
qandaydir  balandlikda  yorug‘lik manbai
joylashtirildi (4-rasm). Bu balandlik qanday H
bo‘lganda diskning hovuz tubidagi soyasining
radiusi eng katta bo‘ladi? Suvning sindirish
ko‘rsatkichi n=1,33. R

Yechish. 4-rasm

Rasmdan ko‘rinadiki, R = + x , bu yerda x
= Htgg . Shuning uchun

R =r+ Htgg .
Trigonometriyadan ma’lumki #gy = Sy _ B F
cosy \fl-sin’y
Sinish qonuniga ko‘ra sin 51‘n Y , bundan sin y = sihe
sin y n
sina sina
Bularni hisobga olib  tgy = = .
\/ sinfa Nn’ —sina
nl———
n
Demak, R=r+H _me , bu yerda

\n? —sin’ a
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. r 1
SiInNax = =
N \/ >
1+—
p

R radius eng katta bo‘lishi uchun h = 0 bo‘lishi kerak.

H
Demak sina =1 bo‘ladi. U holda R__=r+ .
Javob: . Vn® -1
F.45. Zarrachaning xususiy yashash vaqti t = 2,510 s. U paydo
bo‘lgandan to parchalanishigacha s = 500 m yo‘l bosib o‘tgan bo‘lsa,
uning tezligi yorug‘likning vakuumdagi tezligidan necha foiz kam?
Yechish.

Tezliklar farqi: Dv=c-v.

Foizlarda esa: 2Y100% = <~"100% = (5— 1)100% .
v v v
Relyativistik mexanikada vaqt formulasi ¢ = 2
V2
==
c

S . S
bu yerda t =—, shuning uchun —=
%

v 2
-2
cs ¢
Bu yerdan v=
cztfzs2
Av ct, Y
Demak, —100% = | +1-1{100% =0,01%-
v s
Javob: E:O,OOOI, EIOO%:O,OI%.
v v
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*kk
1.36. Kiritilgan sonni Palindromlikka tekshiruvchi dastur
tuzing.
Dastur kodi:

print(“‘Sonni kiriting : )
son = int(input())
rev =20
doimiy = son
while doimiy>0:
rem = doimiy%10
rev =rem + (rev*10)
doimiy = int(doimiy/10)

if rev==son:
print(son, “-bu Palindrom son”)
else:

print(son,” -bu Palindrom son emas”)

Sonni kiriting

14641

14641 -bu Palindrom son
>>> |

1.37 Kiritilgan sonning barcha bo‘luvchilarini chop etuvchi
dastur tuzing.
Dastur kodi:
def jami(son):
for i in range(1, son + 1):
if son % 1==0:
print(i)
son = int(input(“‘Sonni kiriting = *))
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print(“Jami bo’luvchilar soni = “
jami(son)
Dastur natijasi:

Sonni kiriting = 45

Jami bo'luvchilar soni =
1

3

5

9

15

45

1.38. Ketma-ket kiritilgan 10-ta natural sonlar tarkibidagi toq
sonlar soni va juft sonlar sonini aniqlovchi dastur tuzing.
Dastur kodi:
sonlar =[]
jufts =0
togs =0
print(“10 ta natural sonni kiriting : )
for i in range(10):
sonlar.insert(i, int(input()))
for i in range(10):
if sonlar[i]%2==0:
jufts = jufts+1
else:
togs = togs+1
print(“\n Juft sonlar: )
print(jufts)
print(“Toq sonlar: )
print(toqs)
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Dastur natijasi:

10 ta natural sonni kiriting :
3
6
8
99
345
56
78
23
25
68

Juft sonlar:
5
Toq sonlar:
5

1.39. Kiritilgan son tarkibidagi raqamlarni sonini aniqlab
beruvchi dastur tuzing.
Dastur kodi:
print(“‘Sonni kiriting: )
son = int(input())
sanash =0
while son:
son = int(son/10)
sanash = sanash+1
print(“\n Dastur Natijasi: )

print(sanash)
Dastur natijasi:
Sonni kiriting:
123457890
Natija:
9
>>>
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1.40. Kiritilgan a-son tarkibidagi raqamlar yig’indisini hisoblab
chop etuvchi dastur tuzing.
Dastur kodi:
print(“‘Sonni kiriting )
son = int(input())
yigindi =0
while son>0:
ab =son%10
yigindi = yigindi+ab
son = int(son/10)
print(“\n Sonning raqamlar yig’indisi: *, yigindi)
Dastur natijasi:

Sonni kiriting
123456789

Sonning raqamlar yig'indisi: 45
>>>
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TALAB, TAKLIF VA TAHLIL

C++ DASTURLASH MUHITIDA n-TARTIBLI
DETERMINANTNI HISOBLASH

B. Erdonov, TDU doktoranti,
A. Q. Maxmudov, TDU akademik litseyi o ‘qituvchisi.

Oliy ta‘lim muassasalarining matematika va informatika,
matematika o ‘qitish metodikasi, informatika o ‘gitish metodikasi ta ‘lim
vo ‘nalishi talabalariga hamda akademik litsey o ‘quvchilarga n —
tartibli determinantni C++ dasturlash muhitida hisoblashni o ‘rgatish.

Kalit so ‘zlar: Determinant, n-tartibli determinant, determinantning
satr va ustun elementlari, C++ dasturlash tili.

To teach students of mathematics and computer science, methods of
teaching mathematics, methods of teaching computer science in higher
education institutions and students of academic lyceums methods of
calculating the n-order determinant in C ++ programming environment.

Keywords: Determinant, n-order determinant, row and column
elements of the determinant, C ++ programming language.

Hayuumv cmyoenmos mamemamuxu u ungopmamuxu, memooam
npenooasanusi Mamemamuki, Memooam npenooasanus UHHOPMamuKu
BbICUIUX YUEOHBIX 3a68€0eHUll U CHYOeHMO8 aKAOeMUYEeCKUx auyees
Memooam  BblUUCIeHUs onpederumens n-20 Nopsioka 6 cpeoe
npoepammuposarus C ++.

Knrwouesvie cnosa: onpedenrumens, onpedenumens n-eo nopsaoxda,

ANNEMEHMbL CMPOKU U cm0ﬂ6ua onpedeﬂumeﬂﬂ, A3BIK NPOCPAMMUPOBAHUA
C ++.

Oliy ta’lim muassasalari, akademik litsey, maktab, texnikumlarda
matematika darslarini o‘qitishda metodika asosiy rol o‘ynaydi.
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Matematikada metodika qo‘llash nima bu? — bu o‘quvchini fanga
bo‘lgan qiziqishini kuchaytirish, o‘tilayotgan mavzuni hayotga bog‘lab
tushuntirishdir. XXI asr axborot texnalogiyalari asrida o‘quvchilar
kompyuter, internetdan bemalol foydalanadi va bunga bo‘lgan
qiziqishlari yuqori ekani hech kimga sir emas. Ushbu maqolada
akademik lits?\}/, oliy ta’lim muassasalari algebra kursida mavjud n —
tartibli (7 €4V) determinantni C++ dasturlash muhitida hisoblash
masalasini ko‘rib chiqamiz. " — tartibli determinantni bizga ma’lum
bo‘lgan usullardan foydalanib hisoblansa bu hisoblash yo‘li
o‘quvchining shu tushunchaga bo‘lgan qiziqishini tarbiyalash uchun
yetarli omil bo‘la olmaydi. Shuning uchun biz ”? —tartibli determinantni
hisoblashni umumiy nazariyasi orqali C++ dasturlash muhitida
hisoblasak bu o‘quvchilarning vaqtini tejaydi va qiziqishini orttiradi.
I — tartibli determinantni hisoblashning biz quyida Kkeltiradigan
usulidan boshqga usullari ham mavjud. Qo‘yilgan masalani ushbu
usulda hisoblash matematika va informatika fanlari orasidagi
integratsiyani ta’minlaydi.
Misol: Biz quyida, ushbu

a, a, .. a,
a, @y, .. a,

(1)
a, a, .. a,

n -tartibli determinantni hisoblashni C++ dasturlash muhitida bayon
gilamiz. —
. . .. ail — 2
Yechish: (1) determinantning 1-satrini ——— (’ =<n) larga
11

ko‘paytirib, mos ravishda qolgan satrlariga ketma-ket qo‘shsak,
quydagiga ega bo ‘lamiz
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a, a, .. 4q
0 by b,, @)
0 b, .. b
. . .. bj2 . . .
(2) determinantning 2-satrini —E (l = 3.71) larga ko‘paytirib,

mos ravishda qolgan satrlarga ketma-ket qo ‘shamiz va jarayonni n — 3
marta bajarsak, u holda determinantimiz

a, 4, .. Qa,
0 b, .. b,
3)
0O 0 .. o,
ko‘rinishgakeladi. (3) determinantning qiymatiesa @, - b,, -...- 5,

gateng[1]. Biz bu jarayonni C++ dasturlash tilidagi dasturini yaratamiz.
#include <cstdlib>
#include <iostream>
#include <math.h>
using namespace std;
int main(int argc, char *argv[])
{ static int i,m,k,l,n;
static float d, a[30][30]/30], c¢[30][30];
cout<<’\n n="; cin>>n;
for(k=1; k<=n; k++)
for(m=1; m<=n; m++)
{ cout<<” af"“<<k<<”"<<m<<”]=7;cin>>a[k][m][1];
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/

d=a[l][1][1];
for(k=1; k<=n, k++)
for(m=k+1; m<=n; m++)
for(l=k+1; I<=n; [++)
{  c[m][k]=a[m][k][k]/a[k][K][k]
) a[m][l][k+1]=a[m][l][k]-c[m][K] *a[k][l][K];

for(i=2; i<=n; i++)
{d=d*a[i][i][i];}
cout<<" determinant: “<<d<<endl;
cout<<" Tuzuvchilar: \n Erdonov Bekmurod \n Maxmudov
A’zam “<<endl;
system(“PAUSE”);

return EXIT SUCCESS;

/

Ushbu dasturni ishlatishda bizga determinantning tartibi va
elementlari kerak bo‘ladi.

1 1 2 2

Misol: 3 -1 2 1 determinantni hisoblang.
1 3 -3 -1
-2 1 2 1

Bu maqoladan quyidagi xulosalar gilish mumkin:

- determinantni bu usulda hisoblash o‘quvchilarni matematikaga
qiziqishini orttiradi;

- determinantni hisoblash jarayonida o‘quvchining kompyuter
savodxonligi oshadi, shuning barobarida matematik bilimi
mustahkamalanadi.
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it I al4,11=-2
20 - al4.21=1
al4.31=2
al4;41-1

deterninant: -31

| i
25 return EXIT_SUCCESS;

[-rasm.

Oliy ta’lim muassasasi, akademik litsey algebra kursida
determinantlarni hisoblash mavzusida bu dasturdan foydalanish
o‘quvchilarning matematik bilimlarini oshirishga xizmat qiladi.

Adabiyotlar:
1. R.N.Nazarov, B.T.Toshpo‘latov, A.D.Do‘sumbetov. “Algebra va
sonlar nazariyasi” 1-qism. Toshkent “O‘qituvchi” 1993.
2. Sh.A.Nazirov, R.V.Kabulov, M.R.Babajanov, Q.S.Raxmanov.
“C va C++ tili” Toshkent “Voris-nashriyot” 2013
3.Sh.A.Nazirov, R.V.Kabulov. “Obyektga mo*‘ljallangan dasturlash”
Toshkent “G‘ofur G‘ulom” nashriyot matbaa uyi, 2007.
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PEDAGOG KADRLARNING MALAKASINI OSHIRISH
TIZIMIDA PEDAGOGLAR TAJRIBASIDAN SAMARALI
FOYDALANIB DASTURLASH TILINI O‘QITISH

N.I. Kamalova, BVXTXQTMOXM “Aniq va tabiiy fanlar
metodikasi” kafedrasi o ‘qituvchisi

Magqolada pedagog kadrlarning malakasini oshirish tizimida
dasturlash  tilini  o‘qitishda pedagoglar tajribadan  oqilona
foydalanishning — ahamiyati. Dars samaradorligini  oshirishda
keyslardan foydalanish, tinglovchilar o ‘rtasida tajriba almashishga
imkon berishning afzalliklari haqgidagi fikrlar bayon etilgan.

Kalit so‘zlar: Kattalar ta’limi, dasturlash, Noulz prinsiplari, Kolb
sikli, andragogika.

B cmamve paccmampusaemcs  8ajx3CHOCMb  PAYUOHATLHOZO
UCNONb306AHUS ~ ONbIMA  yyumeneu 8  O0OYUeHUu  A3bIKAM
NPOCPAMMUPOBAHUS 8 CUCTIEeMe NOBBIUEHUSL K8ATUPUKayuy yuumernell.
Obcyscoaromesi  npeumyujecmea  UCNONb306AHUSL  MEMAMUYECKUX
uccne0o8anuil 015 NoGbIUUeHUs 2 heKmuU8HOCMuU Kypca t 603MONCHOCHb
NO0eNUMbCsl ONLIMOM C AyOUMOPUEII.

Knwueswie cnosa: Obpazosanue 63pocivix, NpocpamMmMuposaHue,
npunyunwvl Hoynza, yuka Konba, anopazoeuxa.

The article discusses the importance of the rational use of teachers’
experience in teaching programming languages in the system of
teacher training. The benefits of using case studies to improve the
effectiveness of the course and the opportunity to share the experience
with the audience are discussed.

Keywords: Adult education, programming, Knowles principles,
Kolb cycle, andragogy

Ilm fan va texnika taraqqiyoti shiddat bilan rivojlanishi, har bir
sohada innovatsion texnologiyalarning kirib kelishi, soha mutaxasisi
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bo‘lish uchun hayot davomida o‘qishni taqazo etadi. Zamonaviy
jamiyatda insonlardan yangi ma’lumotni tez o‘zlashtirish, yangilikka
oson moslashishni talab qilinadi.

Bu esa o‘z navbatida ta’limning yangi shakli, kattalar ta’limini
yanada takomillashtirish va uni hayot davomida o°qish tamoyili asosida
uzluksiz amalga oshirishni tagazo etadi. Kattalar ta’limini rasmiy,
norasmiy va informal ko‘rinishini ularning o‘ziga xos xususiyatlarini
inobatga olib, jamiyatning yangi talablari asosida shakllantirish ehtiyoji
tug‘iladi.

Bu borada mamlakatimizda chuqur islohotlar o‘tkazilmoqda. Buni
yangi tahrirdagi “Ta’lim to‘g‘risida”gi qonunda keltirilgan ta’lim
shakllari, xususan “Katta yoshdagilarni o‘qitish va ularga ta’lim berish”
kabi ta’lim shakllarini kiritilganligida ko ‘rishimiz mumkin[1]. Prezident
Shavkat Mirziyoyevning O°zbekiston Respublikasi mustaqilligining
yigirma to‘qqiz yilligiga bag‘ishlangan tantanali marosimdagi nutqida
aytib o‘tganidek: - “O‘zbekistonda yangi bir uyg‘onish - Uchinchi
Renessans davriga poydevor yaratilmoqda. Ushbu muhim jarayonda
esa, katta yoshdagilarni o‘qitish va ularga ta’lim berish mamlakatimiz
taraqqiyotida hal qgiluvchi rol o‘ynashi kerak” [6].

Dasturlash - bu san’at va fanning o‘ziga xos simbiozidir. Dasturlash
qiyin, dasturlashni o‘rgatish yanada qiyin Dasturlashni o‘qitishning
0°‘zi bir san’at bo‘lsa, katta yoshdagilarga dasturlashni o‘rgatish - bu
andragogik yondashishni talab qiluvchi alohida metodikani tashkil
qiladi.

Informatika fani o‘qituvchilari malaka oshirish jarayonida
dasturlash bo‘yicha bilimlarini oshirishadi. Bunda ta’lim jarayonining
samaradorligini oshirishda andragogik prinsiplarga asoslanish yaxshi
natija beradi.

Ma’lumki, ta’lim — ta’lim oluvchilarga chuqur nazariy bilim,
malakalar va amaliy ko‘nikmalar berishga, shuningdek ularning
umumta’lim va kasbiy bilim, malaka hamda ko‘nikmalarini
shakllantirishga, qobiliyatini rivojlantirishga qaratilgan tizimli jarayon.
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Kattalar ta’limini samarali tashkil etish bo‘yicha ko‘plab olimlar
tadqiqot olib borishgan. Jumladan M. Sh. Noulz kattalar ta’limining
prinsiplarini ishlab chiqgan.

Ular quyidagilar[3]:

1. Kattalar o‘rganishni xohlashlari kerak.

2. Kattalar ehtiyojni his gilganda o‘qishadi.

3. Kattalar amaliyotda o‘qitiladi.

4.  Kattalar ta’limi muammolarga qaratilgan bo‘lishi kerak.

5. Tajriba (xatolar bilan birga) o‘quv faoliyati uchun asos bo‘ladi.

6.  Kattalar norasmiy sharoitda yaxshiroq ta’lim olishadi

Amerikalik faylasuf va pedagog Djon Dyuining “Maqgsadga
erishishda, ta’lim oluvchi va uning tajribasiga yo‘naltirilgan ta’lim”
g‘oyasi kattalar ta’limi samaradorligini oshirishda katta ahamiya kasb
etdi. Dyui falsafasining markaziy tushunchasi bu -tajriba tushunchasi
bo‘lib hisoblanadi.

A. Yakushevning fikriga ko‘ra, “Dyui falsafasining maqsadi - tajriba
oqimida insonga qo‘yilgan maqsadga erishish yo‘lida harakatlanishida
yordamalshish va magsadga erishishga ko‘maklashish. Dyui fikriga
ko‘ra falsafaning asosiy magqsadi tajribani to‘g‘ri qo‘llab birlamchi
magqgsadga erishish emas, balki falsafa yordamida tajribani o‘zini
o‘zgartirish, uni inson hayotining barcha jabhalari uchun tizimli
takomillashtirishdan iborat[4].

Kattalar ta’limi psixologiyasi, mutaxasisi Devid Kolb kattalar
ta’limini tashkil qilishning siklini taklif etgan. Unga ko‘ra ta’limning
markazida katta yoshlilarning tajribasi yotadi. Avval ta’lim oluvchida
ushbu tajribani namoyish qilishda imkon yaratish, so‘ng, refleksiv
kuzatishni amalga oshirish va abstract konsepsiyalash, undan so‘ng
o‘rganilgan bilimlarni amaliyotda qo‘llashni taklif gilgan.

Qo‘yilgan maqgsadga erishish ta’limning muvaffaqiyatini
belgilamaydi.  Dasturlashni  o‘rganish  jarayonida tuziladigan
dasturlarning juda soddaligi, yoki haddan ziyod murakkab bo‘lishi,
yangi bilim va ko‘nikmalarni egallashga to‘sqinliq qilishi mumkin.
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Har ikkala holda ham ta’lim oluvchi ta’limdagi rivojlanishni his
qilmaydi. Bilimi boyib borayotganligini sezmaydi. Buni oldini olish
uchun tanlanadigan dasturni bir necha funksiyalarga ajratish, yoki
umuman beriladigan bilimni ham bo‘laklarga ajratib, shu berilgan
bilimga mos dasturni tuzish, undan so‘ng murakkab birlashtirishlarni
amalga oshirish mumkin. Bilimni samarali o‘zlashtirilishini ta’minlash
magsadida mavzuga mos metod va qo‘shimcha materiallardan
foydalanish talab qilinadi. O‘qituvchi mavzuga mos mashqni tanlay
olishi, ta’lim oluvchilarga savollar paydo bo‘lishiga turtki berib, ularni
ta’lim jarayoniga faol jalb qilishi, ulardagi motivatsiyani rag‘batlantirib
turishi va aniqg muammoni hal qilishga ko‘maklashishi lozim bo‘ladi.

Dasturlash tilini o‘rgatishda guruh bilan va individual ishlash
shaklini uyg‘unlashtirish lozim bo‘ladi. Guruh bilan ishlashda har bir
guruh a’zosining ta’limga mas’uliyatini oshiruvchi metodlarni qo‘llash
kerak bo‘ladi. Bunday yondashishlar pedagogga tanqidiy va ijodiy
fiklashni rivojlantiradi.

Dasturlash tili pedagoglarga o‘tilishining o°ziga xos xususiyatlardan
yana biri ta’lim oluvchilarning tajribasidan ogilona foydalana olishni
talab giladi. Yangi ma’lumotni gqabul qilishda ularda bazaviy bilimning
borligi uni oson gabul qilishga ko‘maklashadi, ammo, tajriba har doim
ham ijobiy ta’sir etmaydi. Tinglovchilar bundan oldin muvaffaqiyatga
olib kelgan fikrlash qobig‘iga ega bo‘ladilar va yangicha tafakkur
uslubini qabul qilishga giynalishadi. Quyidagi dasturni qayaraylik:

Bog‘bon 0‘z bog‘idan n (23856) kg hosil oldi. Berilganlar asosida
quyidagi topshiriglar uchun dastur tuzing [5]:

1) bog‘bon hosilini tonna, sentner va kilogramlarda ifodalang;

2) agar har bir yashikda 25 kgdan uzum solinsa, jami gancha
yashikka uzum solingan bo‘ladi?

Dasturning ikkinchi qismiga garaydigan bo‘lsak, agar n ga qiymat
berganda 25 ga karrali son kiritilsa, natija n//25 ko‘rinishda bo‘ladi,
ammo 25 ga bo‘lganda qoldiq qoladigan bo‘lsa natija n//25+1
ko‘rinishida bo‘ladi. Bu masalaning dasturini pedagoglar if operatori
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yordamida oson tuzishadi. Ammo bu masala berilganda o‘quvchilarga
shart operatori o‘tilmaganligi uchun, dasturni tuzishda matematik
yondashish talab qilinadi. Pedagoglarga bu kabi kreativ fikrlash talab
qgilinadigan masalalarni dasturlash murakkablik tug‘diradi. Chunki
ular o‘zlari o‘rgangan streoitplarga bog‘lanib qolgan bo‘ladi. Ushbu
dasturni quyidagicha tuzish mumkin:

n=23856

q=n%25

print(n//25+1-0**q)

Malaka  oshirishgan kelgan pedagoglar tajribasidan oqilona
foydalanib, ulardagi dastur tuzish malakasini shakllantirish uchun avval
tinglovchilarga ushbu bilimlarni namoyish qilishga imkon yaratish,
shundan so‘ng, aniqlangan bo‘shliglarni to‘ldirish orqali ta’limni
tashkil qilish maqsadga muvofiq.

Tinglovchi tajribasini namoyish qilishi uchun avval uni munozaraga
chorlash, fikrini erkin bildira olishi uchun iliq psixologik mubhit yaratish
kerak bo‘ladi. Buni amalga oshirish uchun turli xil pedtexnologiyalarni
qo‘llash mumkin. Mavzu nomini ham rebuslar orqali taqdim qilish va
shundan so‘ng, ushbu mavzu bo‘yicha bilimlarni bayon qilishga undash
mumkin.

Dars jarayonida tinglovchilar tajribasini namoyish qilishda turtki
bo‘ladigan keyslardan foydalanish maqgsadga muvofiq. Masalan,

1. Foydalanuvchi tomonidan kiritilgan ikki son musbat va 1-son
2-sondan katta bo‘lsa bu sonlar ayirmasini, ular musbat va 1-son 2-sondan
kichik bo‘lsa, yig‘indisini hisoblash dasturini tuzing.

Ushbu dasturni o‘quvchi quyidagicha tuzdi:

b=int(input(b=7)

iFa>0 or b>0 or a>b:
print(a-b)

else:
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U ganday xatoliklarga yo‘l qo‘ydi?

Bu kabi topshiriglar tinglovchilar o‘rtasida bahs-munozaraga sabab
bo‘lib, ularda turli savollarni keltirib chigaradi. O‘zaro tajriba almashish
orqali tinglovchilar bilimlari boyishiga erishishga olib keladi.

Xulosa qilib aytganda, pedagog kadrlarning malakasini oshirish
jarayonida dasturlash tillarini o‘qitishda tinglovchilarning boy
tajribalaridan foydalanish va undagi bo‘shliglarni aniqlab, ta’limni shu
bo‘shliglarni to‘ldirishga yo‘naltirish yaxshi samara beradi. Dasturlash
tillarini o‘qitishda faqat dastur tuzishni emas, balki tinglovchi
qobiliyatini namoyon qilishga imkon berish uchun, turli keyslardan
foydalanish va guruh a’zolari o‘rtasida bilimlar almashinuvini tashkil
qilish ta’lim sifatini oshishiga zamin yaratadi.
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TABJIUM MYACCACAJIAPHJIA KOMIIBIOTEPIA YKUTHIII
BOCHUTAJIAPUJIAH ®OUJATAHUIIT ACOCJIAPAU

P. P. Duuumos, Cam/IAKH “Axb6opom mexnonoeusnap”
Kaghedpacu yxumyuucu

Makonaoa mavium myaccacanapuoa Komnviomepiu VKUMULU
gocumanapuoan Gotoaranul Acociapu, 31eKmpoH YKy8 KyIlauma 6a
oapcaukiapea Kyuunaouean acocuii manabanap Epumuiean.

Kanum cyznap. Komnviomepnu ykumuws ocumanapu, 31eKmpoH
VKY8 KYINaHMa, 31eKMpOoH OapCiuK, Upmyai maicpuoa,diekmpoH
VKY8-ycayoutl Hawpnap.

The bases of computer teaching aids in higher educational
institutions, the main requirements for electron manuals and textbooks
are considered in this article.

Key words. Computer teaching aids, electron manuals, electron
textbook, virtual practice, electron educational and methodological
editions.

TabnmuMm Myaccacasiapy VYKyBUYWIAPUHUHI MYCTAaKWJI — MIILUIALI
(GaoIIUTUHU  OIIMPUIL,  YJIAPHUHT  WOKOAUN  KOOWJIMATIApUHU
pI/IBO)KJIaHTI/IpI/IIJ_I I/I.HFOp nmegaroruk TGXHOJIOFI/ISIJIapI/II[aH
¢oiinananuimHu TanadsTanu. ByryHru kyHaaax00por BaKOMMYHHUKAIIHS
TGXHOJ’IOFI/I?IJIapI/IHI/IHF KaMUATUMHU3 1A U3UNJTT ypHHHH sraJulamimn 6I/IJ'II/IM
y3aTI/IJ'II/IHH/IHI/IHF AHI'N HIaKJ'IJ'IapI/I Ba BOCI/ITaJ'IapI/IHI/I I/IHIJ'Ia6 YUKHWIIIWHHA
Taka3o dTanu. byHmail makimapgaH OWpH KOMIBIOTEPIN VKHTHIII
TEXHOJIOTHUSIIAPU aCOCUAA YKUTHIIIND.

DNEKTPOH TabJIUM 3axypallapd BOCHUTACHIA TabJIUM OEpHIIl
MeJaroruK axabuérnapaa xomnvromepiu YKUmuw mexuvonocuscu ned
FOPUTUIIAIN.

Komnbrorepnu YKUTHIL TEXHOJOTUSACUHUHT aCOCUN XyCyCHUSTIApU
Ba a)3aJUTHK JKUXATIApU KyHHuIarmimapaan noopar:
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o  Vkurmm sxapaénuna ax60poT BOCUTAIAPH Ba 3aXUpanapy $hao
MHTETrpanyscu TAbMUHJIaHAIU;

e VKYBUWJIAPHUHI YKUIITa KU3UKUILKA OPTAlIH;

¢ TabJMM OJUIIHMHI KyJalJUTd Ba HATHIKABUHIUTUHU
TabMMHJIAHA]IH;

® KOMIBIOTEPJH TEXHOJOTHUS TABJIUM OJYBUYMHUHT MYCTAKHI
buKpIamy Ba MXKOAMNW KOOMIMATIAAPUHU PHUBOXKIAHTUPUILTA
WYHAITUPUIIA]IN;

e  YKUTYBYHM TabJIUM jKapa€Hu/1a Maciaxaryu cudarnia KaTHalla u;

®  TabJIMM OJIyBUMHUHI MyCTAKWJI UIILJIAII Ba N3JIaHUIL MaJlaKkajapu
LIaKJUIaHAIU.

AlipuM XOpPWXKUH MamjakaT TaAKUKOTUMIApU KOMIBIOTEPIH
VKUTUII TEXHOJOTHSICHHUHT KyHUJard cajaOuil >KUXaTIapuHH XaM
Kai 3tu6 yrran. Xycycas, sinox nenaroru C.Cynsyku «Kommnbrorepiu
VKATUII, OUp TOMOHJAAH, TABJIUM OJYBUMWIAP aKIUM TapaKKUETUHU
puBOXIaHTHpHILITa €pAaam Oepca, UKKMHYM TOMOHJAH 3ca OWJIMMHHU
MyCTaxkaM OSrajjlallHd TabMHMHJIAW OJIMaln»,- JAeraH (QUKpPHU
OWJIIMpTaH.

@pannys mneparorn JLJIerpen «KommbroTepnu malrysoriap
TabJIUM OJTyBUMJIAPHUHT acabu Oy3MIMIINra Ba KYpUII KOOMINATHUHUHT
macaluImura oauo Kenagm»,- ASHIN.

W.I". 3axapoBa ¢puKpruya, KOMIBIOTEPIN YKUTHIILIA Xap OUP TabJIUM
OJIyBYM MabJIyM OMp BaKTAa «BUPTyad YKyBUW» IIApOUTHAA OYiamu.
Jlemak YKyBYM BUPTyaa MyXUTTa KYHUKUO OOpUIIM Kepak.

YMymMaH ~ XOpMKMM  TaIKMKOTYMIApD  3aMOHAaBHM  YKUTHII
BOCUTAJApUHU KYJIalijga THU3UMIM €HJAIIYBHHU, SBHH Oy THU3MMJA
VKUTYBUYWIapHU cu(aTiau TaiépIani Ba KaiTa Tanépiaii J03UMIUTHHH,
oJqMMJap, Iejaroriap Ba MyTaxaccuciap OWIaH XaMKOPJIMKHU
PHUBOKIIAHTUPUILHU TaBCUS dTaAUIaP.

KoMmprotepin YKUTHUII TEXHOJOTMSICUHM JKOPUHM ATHUILAA ACOCaH
ANEKTPOH YKyB yciyOuil Makmyamnap, SJEKTpPOH YKyB KyJJlaHMa Ba
JapciavKiapaan GoiraHuIam.

=
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DNeKTpoH YKyB KymanMa Ba napcmukiap (3 YKJI) Kyiugarunapau
V3 nuura onaaum [ 1-4]:

1) Hazapuit MmaTepuaap;

2) Macaja Ba MalIKJIapHU €YUI YU4yH MPAKTUKYM;

3) KypcHHU Ypranui 6yitnua yciayouil Kypcarmanap;

4) N30XJIU JIyFar.

Xap 6up moxyn (Oynum)aa TacBup, *ajaBaj, rpaduka sra Oyinran
rUIepMaTH MaBxKyl. ABTOMATIAIITUPUIITAaH Ja00paTopusi MPaKTUKYMU
IacTypuil Ba yciyOuil BocUTanmap MaKMYacHMHM Y3HJaKaMIIaiu.
ByBocuranap maGoparopusi ummapuHu peann (GU3UK OOBEKTIap EKu
MaTeMaTuK MoJeIap €épraMua YTKa3UIIHU TabMUHIIANIH.

AVK/Imap GaHHUHT MasMyHH Ba MOXMSTHIA JUKKATHH 5KaI0 STraH
X0Ja KT COHaru MabJIyMOTJIapHU Kapa® YMKHII Ba KYNPOK aMaiuii
MalIFyJI0TIapHU OakapuIlira UMKOH sipaTaau. TabiauMm oiyBUMIapHU
Mypakkad xucoOmamuiap Ba aJIMalITUPHUIUIAPIAH Xajoc 3TajH.
Vprauumunar Gapua GoCKUUIapra ¥3-Y3MHE TECT OPKAIH TeKIIHPHO
KYpHII yd9yH KEHI HMKOHHsTiap spatamd. JYKJl Taxpubamm
VKUTYBUM Ba3u(dacuHHU, YEKJIaHMaraH TYIIyHTHUPHUILIAPHU, CAaHOKCHU3
TaKpOpJalUIApHH, SCIATUILIAPHU TaKJIUM O3TraH Xojjaa Ouaumiap
TaKJAUM ITaaH.

VK]l 6M1as yKUTHINIA TAIKHIMH ITAPT-IIAPOUTIAPHA T bMHHIIALT
3apyp Oymanu. Kylinna 6u3 ymymuii ypra TabJiuM MakTabIapuaa aHUK
daumapuan DVKJ{map Bocutacuia YKUTHIIHUAHT Gab3y OUp TaITKHIMA
KUXaTIapuHu Eputuil O6yiinya ¥3 MynoxazajJapUMHU3HH KEITHUPaMU3.
Amanuérnaru axBoja OWJIaH TaHWIIMII Ba TAJKUKOT HATIKATAPHUHU
TaxJIM KWIHMII acOCHJa KOMIBIOTEPIN KKUTHUII coXacuia KyWuaaru
MyaMMOJIap MaBKya:

o OyryHIM KyHJa yMyMUH YpTa TabjiuM MakTtaOnapuaa OyTyH
YKyB MMM 1aBOMHUA KOMIIBIOTEP CHH(IIapUIa MAIIFyI0TIap YTKa3zuo
Oyimaiinu, JTeKMH XaMMa cuHGUIap/ia TabJIUM OJIyBUMJIAp KOMIIBIOTED
cuH(pIapuaa gapc xajaBaiaura OMHOAH MAIIFYIOT[a KaTHAIlla OJMIIIA
TEHI UMKOHUSTIIApra 3ra OYJIMILIN Kepak;
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J Xap OMp MaILFyJI0T JaBiaT CTaHAAPTH TalabIapyura Xxam1aaHuK
(an nactyprapura MOc X0J1a ycIyOuii niiaHManap OunaH KOMITBIOTED
cuHura kM oaauil ayauTopusaa YTKa3WIUIIMra OOFIuK Oyimarax
XO0JI1a TAbMHUHJIAHTaH OYJIUILN JIO3UM.

AVKJ] ycnyOuii TabMUHOTHH HILTA0 YMKHMINIA KYHHIATH acOCHIT
3NIEMEHTIIApHU MHOOATIa OJIUILHYU Ha3ap/a TyTalu:

¢danmap OyiiMua MaFYJOTIAPHUHT  KOMIIBIOTEPIH  KYJU1ad
KYBBaTJIAaHUIIMHU XUCOOra OJIraH XOJiJa MILIA0 YMKWUITaH SHCU ML
pexanapu;

xap Oup MamFynoT O¥iinya TYIUK TaBcHsIapAaH ubopar Oynraxn
ycyOuit Kyjutanmanap;

TaBJIUM OJMILra MYJDKaJJIAHTaH KOMIIBIOTEPIM JacTypiapHUHT
MaBXy[JIUTH, TapKUOM Ba MMKOHUSTIApU TYFpHUCUAA YlapaaH YKyB
cuHuapuaa Qoigananum Oyinya €3unraH yciayOuil TaBcUsUIapu
OunaH OMprajJuKAard TYJIUK 3ra OYIUIIN Kepak.

Bynaii tunnaru Y K] BupTyan taxpuanap spaTaaurad, MacaaaH
KUME (paHMHM YpraHuija Te3JallTUPWITaH Ba CEKMHIAIITHPWITaH
BaKT XaXMHUJA TypJid >KapaéHJIApHU YpraHuil HUMKOHMHU OepyBuM
MOJICJUTAIITUPYBYM KOMITOHEHTIIApTa 3ra OYIUIIN Kepak.

OVK/ga TabauM ONYBYWIAPHHHI OHIMM Ba KYHHKMAJapHHH
Oaxomamr xamja Ha3oparT KWIMII YY4yH TY3WITaH aBTOMATIallTHPHII
JacTypiaapy MaBxyJl OYIMILYU 3apyp.

VKL KyBunaapaa pean GOpIMKHUHT PUBOK/IAHHIIN KOHYHIAPHHI
TYUIyHHII, YKYBUMJIApPHU BaTaHMapBapiuK pyXujaa TapOusiam,
MaMJIaKaTUMH3 MYCTaKWJUTUTHHU MyCTaxkamuiami, OoiiIuKiIapaan
(daxpmanum, ¥3 BaranuHu ky3 Kopauuruaek acpaiil, Oup cy3 OuaaH
aliTrasja YKyBUMJIApHU XYKYKHH MaJaHUATHHU LIAKJUIAHTUPYBYU
XHMC-TYHFyCHHH KaMOJI TONTHPHUII YIyH XU3MaT KWINIIH Ba 1Ty OWIaH
6up karopaa DYKJ{na kaMuaT TapakKuéTHIa, HHCOH KaMOJOTHIA
MEXHATHUHT TyTTaH YPHUHH KYpCATUIITra aJOXH/a aXaMUsAT OCpHIIUIIN
JIO3UM.

=
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AVKJ/IMasMyHH YKyB macTypura MyBO(GHK PaBHIIA EPHTHIIMIIM,
alHu manTaa xap Oup MaB3yHHU Oa€H STUIIAA YHIAH MabJIyM Japaxkaa
YyeTra YMKUIIM, MebEpJaHraH OMJIMMIIADHUHT MyXTa Y3JallyBUHU
TabMuHIaM J103uM. LIlyHUHT Ouitan 6up Karopaa GpaH acoCIapuHUHT
MYXUM TOMOHJIApH, YKYBUMJIAPHUHT aMajuil GaonusaTuia srauiarad
ounmmmapaan mysabdaxusatin DYK/{na Tepan 6aéH STHIIHIIN 3apyp.

FOxopunarunap Gunan 6up karopaa DYKJI:

® TabJIUM OJYBUMIa MAlIFyJIOT MaB3yCH, MaKCaJu Ba YTKa3UJIMII
TApTUOU XaKHUJa MabJIyMOT €TKa3UIIIN;

® KaBOOHUHI TYFPWINTU €KM HOTYFPUIIUTU XaKuja axOopoT
Oepuiy;

e xap OMp TabJIUM OJYBUMHUHI OMIIMMUHU Ha30paT KWINIIN;

® TONIIMPUKJIAPHUHT 3apypuil HazapHuil MaTepuanu Ba Oa’kapuIl
yCITyOMHU KYPCaTHILN; «IIeJaror-aapciaik-TabIuM OJyBUM» TapTHOOTHAA
TECKapH aJIOKaHU amaJira OLIMPUIIN KEepak;

® MAaIIFyJOTJIAPHU YTKA3UII YUYyH KOMIIBIOTOP XOHAJTapUHUHT
Taléprapiauk XolaTy TeKIMUPUINIIY J1o3uM] 1, 2];

® TabJIUM OJYBUYMJIIAPHUHT KOMITBIOTEP CABOAXOHJIMIHU Ba yiaapaa
UIUIaN KYHUKMaJIapy aHUKJIAHUIIN Kepak;

e DVKJlxap BocHTacHIa YKATHII KAPAGHHHM TAIUIKAI TULI
Oyitnua TapkatMa mMarepuaiiap, GaHHM Y3TalTHpUII OYinda TabiauM
OJTyBYMJIap OMIIMMIIapUHU 6axoIalll TeCTIApU UITA0 YNKUITUILHN JTO3UM.

OVKJl BocuTacmia YKUTHIIIA KyHMAarm Kyldaii MMKOHHSTIAP
sipaTUIaIN:

®  KOMIBIOTEPIH KYJU1a0-KyBBaTialwiapaas ¢oigananrad xonsaa,
TabJIUM OJyBUMJIAp KAaTTa MUKAOPJAArd TOMIIUPUKIAPHU Oakapuiira
yArypajauiap, e4aumiIap Ba yIapHUHT Tpa(uK TATKUHUHU TaXJ M KWJIAII
yuyH capdaaHaaurad BaKTHH Texaiaumnap;

e  KOMIIBIOTEP OJAM]Ia MYCTAKHWII M1 IIAKJIMJA MAIIFYJIOT YTKa3HIL
MMKOHUTA 3ra Oynaaunap;

® TabBJIUM OJIyBUMJAp OMIMMM T€3 Ba caMapalid Ha3opariaH
YTKa3UIaau.
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VkuTyBunra Hasapuii Ba aManMii MAIIFYIOTIApAA  3UHHHT
XOXHIITY OYHrYa XXM KUXATHIaH KUIUK, aMMO TapKuOu Oyiinda yra
MyXUM OYJraH mMarepualapHU €TKA3WIIra, TabJIUM OJIYBYHJIAPHUHT
ayqUTOPHsl MAIUFYJIOTJIAapU JOUMPACHJAH TALIKapH YpraHWIl MyMKUH
Oyiran MacajaJapHH €4ulllia MyCTaKWiI IIyFyJUIaHUIIUIApUTa [LapoUuT
SpaTUIaIg;

VKUTYBUMHHU YH TONIIMPHUKIAPU, TYpJIU XUcoOaliap Ba Ha3opar
UIUIAPUHY TEKIIUPUILIACK MalllaKKaTIl MEXHATIAH 03071 ATa/I1;

TabJIMM OJIyBUM OWJIaH, allHMKCa, Yi TONIIMPUKIApU Ba Ha30paT
UIUIapU KUCMUTa OUJT UIJIAIIHA HHANBUAYAJUIAIITUPUII MyMKHH.

SVK,Z[nap BOCUTACHJIa YKUTHII aCOCAH TAbJIMUM OJYBUWJIAPHUHT
KOMITbIOTEp OWiIaH uiuian 0yiinya Taiéprapivk qapakacura Ba akJimn
MMKOHMSTUTA MOCIIAIITUPWINIIN KEPaK.

OVKJ/lnap BocMTacHAa YKUTHIIHA TAKOMHIUIAIITHPUII yUuyH
Kylunaruiaapra ybTHOOPHU KapaTHII Kepak:

KYIIMMYa3JIeKTPOH 3aXUpallapHU, MAbJIyMOTIIap BaKyTyOXOHAJIApHU
SpaTHIl, TapMOKJaH axOOpPOTHU H3JIAUIHK TabMHUHJIOBUM Maxcyc
JacTypuil TAbMUHOTHU MIIUTA0 YUKUII KEPaK;

VKUTYBUMWJIAPHUHT YKYB-yClIyOUi MIIUTAPUHU TAaKOMUJUIAIITHPULI,
UMHTEpHETAaH (oiilaTaHuIl, aXO0POT TEXHOIOTHSIIapH Ba MICUXOJIOTHS
coxanapu 6yitnua MmyTaxaccuciaap OWIaH XaMKOPIUKHU YPHATHIL;

DVKJ/lu haH-TEeXHUKA B TEXHOIOTHSIAPHUHT CYHITH IOTYKIapH
Oyiinua MabIyMOTIap OWiiaH MyHTa3aM TYJIIUpUO OOpuI;

VKJInap BocuTacuaa YKUTHIA HIFOP HeJaroruK TEXHONOTUsIap
Ba (paos MeToIapHU KYJUTAIIL.

TabauM Ma3zMyYHUHUHT 3aMOHaBHI (aH-TEXHUKA Ba MaJaHUAT
SIHTUIMKIIAPUTa MyBOGUK TaKOMHIUIAKO OOPHIIMHA TabMUHIALIA
AVK/Ina yra Myxummup. YKyB JacTypuaard MaTepHaIapHH HIMHUIA
0a€H 9T, SHT aBBaJIo, AAJWIUIAP Ba YIAPHUHT MaBXKY/ allOKaTapuHU
XAaKKOHUH aKC STTUPUII BOKEAIAPHH YIAPHUHT COAUP OYITUII Ba TAPAKKUN
ATUIIHA XOJIUAA OO YpraHuWIl, acOCHM TyllyHYajaap, KOHyHJIap Ba

=
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Ha3apusUIApHU XO3UPTH 3aMOH WIM-(haHuTa MyBO(UK Tap3/a JaJuiap
épmaMua acocuam JEMAKINP.

AVKJlna yKyB AacTypu acocura KyHuiraH Gapua MIMHIl FosuIap
TU3UMJIIM Ba M3YMJ Cyparja aHUK OaH 3TUIMIIU Kepak. Maskyp
FOAJIApHHU aKC STTUPYBUM WIMHM Hazapusjiap Ba yMyMHIl KOHyHJIap
nanvinap épaamuaa 0aéH >TUIHOrHHA KOIMai, Typiiu BOKea-xoAaucanap
Ba yJapHUHI KOHYHUSATIAPUHU KeHI' 04ynb Oepuiim xam 3apyp, OyHaa
acocuil 9pTHOOPHU MaTepUaIapHU aHUMAIIUS OPKaJIM 04n0 Oepwuinra
9bTHOOP KAPATUITUIIN JIO3UM.

9VKJIna ¥3 ndomacuHyu TomaauraH MaTepUaUIAPHIHT TaBCH(BHU Ba
XaKMHU YKYBUMWJIAPHUHT KOOMJIUSATIIAPH Ba UMKOHUSATIApUTa MyBOPUK
kenumu 1o3uM. DYKJ{na yKyB MaTepuaIapMHUHT MypaKKaOIHK
napaxkacu TaOuuil paBumia omud 6opuiy, YKyB (paHn Ma3MyHHHU
OYHIIIIa UUKH AJIOKA, TABOMHUIIMK OYITUIIH JIO3UM.

TannanraHn manuiiiap MUKJIOPU KYN OYVIMAaciaurH, JEKUH 3apyp
XyJioca Ba yMyMJaliMasap YMKapuIl YUyH eTapiu OYIUIIYT 3apyp.

DVK/Inap HKKHIaMYK aXaMHSTra 5ra 6YIIra Xap XiI MaTepuasuap,
TYpIU AeTaJjIap Ba KUCMIIap/AaH X0u OYIIUIIN KepakK. DIeKTPOH MaTHIIap
XaJUTaH TAlIKapy KeHraitn6 kermaciury, DY KJ] MaTepuammaara acocuii
(bUKpHU OYMIITa XaJIaKUT OepaiTaH Hapcaap, XaéT/a niIaTHIMaiuran
JaNuUIapaH UMKOH Japaxkacuaa (hoiianaHuIMacinuK Kepak.

VK] spatuinaa gactypaa GeIriiaHral acocHil TyllyHuanapaaH
ramkapu DYKJ/HM mAakINaHTHPUII KapaHUIA KapadHuUaa
KUPUTUJIAIUTaH KYNTHHA XyCyCH TylIyHYalIap XaM OYIMIIHY Ha3apAa
TYTHII JIO3UM.

AVK/lna 6aéH >THnaéTraH MaTepPUATHUHT YMyMHH XaKMH YKYB
KypPCHHHU YPraHHII YUyH aKPATUITAH COaTra MyBO(HK KEIHUIIH 3apyp.

VK] Marepuaninu 6adH dTHII A MAHTHKHH (GUKPIAIIHAHT TypIIada
mak/UlapyuJiad — TAaKKOCJIAll Ba Kapama-Kapiiv KyWuIl, MHIYKIUs Ba
JAenyKIus, MaB3y Oyiinda Xynoca YMKapuil, UCOOTIAIIHUHT TYpJIH
ycy/uiapuaad KeHr ¢oigamaHum jJo3uM. Marepuaiau 0a€H 3THIIa
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MHAYKTUB Ba JEAYKTUB €HJAIIMIUIAD YpTacuIaru MyTaHOCHOIUKHU
BYXXY/Ira KeITHPHIN alHUKCA MYXHM XHCOOIaHaIH.

VK] yKyBUMITApHH Typiy 3aMOHABHI aX60POT TEXHOIOTHSIIAPH,
UnuIad YUKAPUII TAPMOKJIAPHHUHT MYyXHUM TEXHUK KypHiIMallapHh Ba
TEXHUK JKapa&HJIapH, SHEPreTHKa, MeTaJLTy prusi, MaIIMHACO3JIUK, KUME
CaHOATH, KHIIUIOK XY KaJIUTH, TPAHCIIOPT, aJI0KA BOCHTAIApH Ba OOIIIKAIAp
OWlaH TAaHUIITUPUIIHM KY37a TYTMOFH J03UM. JlaBIaTUMU3HUHT
WKTUMOUH Kypuauiuaaru MmyBaddakusiapau Eputud 6opui, aiipum
TEXHHUKa, UIUIa0 YMKApHII TapMOKJIAPUHU PUBOKIAHTUPHILTA OUL
Basu(aIapHu WITapy CYPHIIH JIO3HUM.

AVKJIna KeATHpHUIraH Ha3apuii GUIMMIAP KEHMHTH MaTepHaTHH
TYIIYHTUPHIIIA XaM, STHTH OMJIMMIIAPHH STajjiaiiia XaM acKOTHIIIH,
SBHU OWJIMMIIAPHM y3BUH drajutaiijia KyJUTaHUIIN JTO31M.

lynmait ka6, DVKJ] YKyB AaCTypH Ba SMEKTPOH YKYB-yCIyOuii
Halpiapra Kyiuirad Tanadiaapra »aBo0 6epuiy, yprauuiaaérrad Gpan
Ma3MyHUHHM 04u0 Oepuily Ba YKyB-yclyOui Makcajajgapra SpULINIIN
yUyH eTapiu OynaraH Xaxkmra sra OYIuIlM, eTapid WUIIOCTPaTuB
ANIEMEHTIIapra dra OYmummM (SHHH KOMITBIOTEPHUHT MYJIBTUMEINAIH
UMKOHUSATIApUIaH HUMKOH Kajap KYIpok ¢oiinananum), 3apypar
tyrunrasgatamka WEB-man6anapraBapecypcnapra Mypoykaat KAJTHII
MMKOHH OYJIHIIY, YKYBYMHUHT MAaTEPUATHU Y3IAIITUPHUII JapaskacCUHU
MyCTaKkWI Oaxoiamy ydyH Y3-Y3UHH TEKIIMPHUII UMKOHUHU OepyBYH
Ha3opaT CaBOJUIApHUra 3ra OYIMIIM XaMAa YKyBUMJIAPHUHT XyKYKHH
Ma/IaHUSITHHA MIAKJUTAHTHPHUINTA XU3MAT KWIATIH JIO3UM.

Anaduéraap:
1. Taitnakos H.W., Kynanos U.b. DnexTpoH yKyB Maxmyasnap
Ba yJIapHU SpaTUIlTa KyWnuiaaaurad Tanaonap. Yanykcus Tabiaum. -2008.
-Ne3. -8-13 6.
2. Taitnako H.U., AnnambeprenoBa M. HWHTepakTuB yKyB
Ma)XKMyaJlapHU paTuil 0ocKuuiIapu. XankK TabauMu. — TomkeHt, 2010.
— Ne2. —b. 24-27.
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MNPUMEHEHUE METOJA «MO3TOBOM LITYPM» HA
YPOKE-JIEKIIMH B BY3AX 110 TEME: «BJIUSAHUE
PAJUALIMOHHOI'O U3JIYYEHUSA HA BUOOPT'AHU3MbI»

JI.X. 3oupoea, Hasoutickoco 20cyoapcmeennozo
20PHO-MEXHON02UYECKO20 YHUBepcumema,
Kageopwvl « Obwas usuxay» K.¢-m.H. OoyeHm

Ilpuseden HacnisaOHbIL NpuMep NPOBeOeHUs YPOKA-IeKyuu Ha
memy: «Bauanue paouayuonnoco usnyuenus HA OUOOPLAHUIMbBL)
C NpumeHeHueM UHMEPAKMUBHO2O Memooa «Mo32060t wimypmy.
Taxoice onucanvl npobnemvl 0isl «(MO3206020 WMYPMA» NPU U3VHEHUU
MemoOuKu npenooasanusi Oucyuniunsl: «Paouayuonnas meouyuna u
MEXHONOUUY.

Knrwuesvte cnosa: unmepaxmusHulii Memoo,  VYPOK-LeKYus,
MO320801  WMYPM, PAOUAYUOHHOE BO30elicmeue, pPaouayUoHHble
MEXHON02UU, UOHUSUPYIOUjee U3ydenue, UHMeEpaKmueHoe oOyueHue,
UHOUBUOYATIbHBIU NOOXOO.

“Aqliy hujum” interfaol wusuli yordamida “Radiatsiyaning
bioorganizmlarga ta siri” mavzusidagi dars-ma’ruzaning ko ‘rgazmali
misoli keltirilgan. Shuningdek, “Radiatsion tibbiyot va texnologiya”
fanini o ‘qitish metodikasini o ‘rganishda “Aqliy hujum” muammolari
bayon etilgan.

Tayanch so’zlar: interfaol usul, dars-ma’ruza, aqliy hujum,
radiatsiya ta siri, radiatsion texnologiyalar, ionlashtiruvchi nurlanish,
interfaol ta’lim, individual yondashuv.

An illustrative example of a lesson-lecture on the topic: “The
influence of radiation on bioorganisms” using the interactive
method “Brainstorming” is given. It also describes the problems for
“brainstorming”’ when studying the methods of teaching the discipline:
“Radiation Medicine and Technology”.
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Key words: interactive method, lesson-lecture, brainstorming,
radiation exposure, radiation technologies, ionizing radiation,
interactive learning, individual approach.

Brauare ciiegyer BCHOMHUTB, 4TO «Mo3roBoi mrypm» («Mo3srosas
aTaKay») —3TO METOI, PU KOTOPOM MPUHUMAETCSI JTI00O0H OTBET CTYACHTA
Ha 3a/1aHHBIN BOIIPOC. BajkHO HEe 1aBaTh OIIEHKY BBICKA3bIBAEMbIM TOUKAM
3peHust cpasy, a IPUHUMATh BCE U 3alMChIBATh MHEHUE Ka)KJI0TO Ha JT0CKE
unu nucte Oymaru. CTyieHTbI JOJKHBI 3HaTh, YTO OT HUX He TpedyeTcs
000CHOBaHUI WK 00BSICHEHUH OTBETOB[ 1].

«Mo3sroBasi araka» siBiasieTcsd 3Q(PEeKTUBHBIM METOJOM MpPU
HEOOXOIMMOCTH: 0OCYKIEHUS CIIOPHBIX BONPOCOB, CTUMYJIMPOBAHUS
HEYBEpEHHBIX 00y4aeMBbIX JUIsl IPUHATHUS Y4acTHs B 00CYKIeHUH, cOopa
0O0JIBIIIOTO KOJMYECTBA UIEH B T€UEHHE KOPOTKOIO MEepuoja BPEMEHH,
BBISICHEHUS] TH(POPMUPOBAHHOCTH WJIU MOATOTOBIEHHOCTHU ayJAUTOPHUH.
MoskHO TPUMEHSTH 3Ty (hopMy padoTy IS OTydeHUs: 00PaTHOM CBSI3H.

«MO3roBoO# MTYpM» — 3TO MPOCTON CMOCOO TEeHEPUPOBAHUS UICH
IUIs paspeneHus npobneMsl. Bo BpeMs MO3roBoro mrypma CTyAEHTHI
cBOOOJIHO OOMEHMBAIOTCS UIEIMHU 110 MEPE UX BO3HUKHOBEHUS, TAKUM
00pa3oMm, 4To Kaxablii MOXKET pa3BUBaTh Uykue uaeu [2,3].

Ieab: BbIiBICHNE WHGOPMHUPOBAHHOCTH WM MOJATOTOBIEHHOCTH
ayJUTOPUU B TEYEHHNE KOPOTKOTO MEPHO/Ia BPEMEHH.

Sagaum:

- (hopMHpOBaHUE OOIEro MpPEACTaBICHUs 00 ypOBHE BIaJCHUS
3HAHUSMHU y CTYIACHTOB, aKTyaJIbHBIMU JJISl 3aHATHUS;

- pa3BUTHE KOMMYHUKAaTUBHBIX HABBIKOB (HABBIKOB OOIIEHUS).

Meroauka nNpoBeIeHus:

1. 3apmath cTygeHTaM ONPEJEJIEHHYI0 TEeMy WJIM BOIpPOC MAJis
o0CyXJIeHHUS.

2. IlpennoxuTh BbICKA3aTh CBOM MBICIIM IO 3TOMY ITOBOLY.

3. 3anuceIBaTh BCE MPO3BYYABIINE BbICKA3bIBaHUS (IPUHUMATh UX
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Bce 0e3 Bo3pakeHuil). JlomycKaroTCcsl yTOUHEHUS! BBICKA3bIBAaHUM, €CIU
OHHU Ka)KyTCsl BaM HESICHBIMHU (B JII0OOOM ClTyyae 3aruchiBaiiTe UIeH Tak,
Kak OHa IPO3ByYaJla U3 YCT y4aCTHHKA).

4. Korna Bce uzaen M CyKIEHMsI BbICKAa3aHbl, HY)KHO IOBTOPHTb,
Kakoe ObUIO 1aHO 3aJlaHKe, U NEPEYUCINTh BCE, UTO 3allMCAHO BaMU CO
CJIOB CTYJIEHTOB.

5. 3aBepmuTh paboTy, CIPOCUB CTYACHTOB, KaKHE, TI0 X MHEHHUIO,
BBIBOJIbI MOXHO CJielaTh M3 IMOJyYMBIIUXCSA PE3yJbTaToB U KA 3TO
MOXeET ObITh CBA3aHO C TEMOI TPEHUHTA.

Ilocne 3aBepuieHUs «MO3TOBOM arakw» (KOTopas HE JOJDKHA
3aHMMaTh MHOTO BPEMEHM, B cpeaHeM 4-5 MUHYT), HE0OXOAMMO
00CyIUTb BCE BApUAHThI OTBETOB, BEIOPATH [NIaBHBIE M BTOPOCTEIICHHBIE.

Ilpumep npumenenun™:

I'enepupoBanue uaeit «Mo3ropoi mrypm».

Mo3roBoii mTYypM — 3TO MPOCTOH CIOCOO TeHepUpOBaHUS HeiH
JUId paspeleHus npodneMsl. Bo BpeMsi MO3roBOro mrypMa CTYAEHTHI
CBOOOZHO OOMEHHMBAIOTCS MJIESIMH 110 MEpPE MX BO3HUKHOBEHUS, TAKUM
00pa3oM, 4TO KaXKAblil MOXKET pa3BUBATh UYKUE UJIECH.

[TpobneMbl «MO3rOBOTO INTYpMa» TMPH HW3YYECHHH METOIUKU
IIPETOIABAHNS PAIHAllMOHHON MEIULIMHBI U TEXHOJIIOTHH, @ KOHKPETHO
u3ydyeHue Tembl: «BiHMsiHMe PpaguAaNMOHHOIO W3JIy4YeHUs] Ha
0MOOPraHU3MBbD».

1. XapakrepucTrka paguallMOHHBIX U3JTyYECHHM.

2. HayuHble OCHOBBl TEOPUM pAAMALMOHHOIO M3IYUYECHMS,
M3y4aeMoro B Kypce paJualiOHHON MEAUIIUHBI U TEXHOJIOTHM.

3. PaznnuHble NOAXOAB! K BBEACHUIO PAIUALMOHHBIX U3IyYCHHUN B
MEAMIIMHE.

4. CriocoObl M3yueHus U3MEPUTENbHBIX BEIMYUH pajualliid U UX
IIPUMEHEHHUE.

5. Meroavka u3yueHUs BIUSHUS PaJMAallMOHHOIO M3Iy4YeHUS Ha
OMOJIOrMYECKHE OpPraHU3MBI.
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6. Metonuka u3y4eHHUs! JO30BOTO PACTIPEACICHUS PaJHAllMOHHbBIX
M3JIy4YeHUN TPU HCMOIB30BAHUU JMATHOCTUYECKUX MEAUIIMHCKUX
anmnaparos.

7. Meroguka H3y4eHUs IOCIEACTBUM IPU  PAJAUALMOHHOM
U3ITy4Ye€HUU OMOOPTraHNU3MOB.

Yuammecsi: CtyneHTsl 2-3 KypcoB MeauimHckux BY30B.

Jucounimnna: PagnanronHas MequUMHA U TEXHOJIOTHUH.

HNucTpymenT: YueOHOe nocodue.

MeTton: «Mo3roBoi mTypMm».

IIpobdnema:  BnusHue  paagvallMOHHOTO — H3JIyYeHUs  Ha
OMOOPTaHU3MBI.

Heab — dopmupoBarh oOlee MpeACTaBICHUE y CTYIEHTOB IO
3aJIaHHOM MTPOOJIEMaTHKE, PA3BUTh KOMMYHUKATHBHBIC HABBIKH.

Opranu3anmoHHbI ITan: pa3ouBKa Ha TPyNIbl (1T05-6 YETOBEK).

3anaHue 1151 COBMECTHOIO BBINIOJIHCHUS:

1. Kaxxnoii rpyrire garh KOPOTKY0 HH(DOPMAITHIO O paaHallHOHHOM
U3ITyYEHUH, O €T0 BIUSHUYI Ha OMOOPTaHU3MBbI, a TAK)KE O TOCIIEACTBHSIX.

2. 100aBUTH CCHIITKY HA YYEOHHUKH Kypca paIualliOHHON METUIIUHBI
Y TEXHOJIOTUH, aKTyaJIbHbIE ISl 3asIBICHHOMN TEMBI.

3. Ilpennoxuth (IpyruM CTyAEHTaM TPYIIbI U MPENoIaBaTelo)
CIMCOK BOIIPOCOB, HAMpaBJICHHBIX Ha cOop wuHbOpMAIUN IS
JETATbHOTO U3yUYEHUS TEMBI.

4. IlpunaTh y4yacTue B OOCYXJACHHUU 3asBICHHOW TEMBbl JPYyTUMU
CTY/ICHTaMH.

5. TlpenomaBaTtens TakkKe NMPUHUMAET yYacTHE B OOCYXKICHHSIX,
JOTIOJIHSIET BOIIPOCAMU 3asBIICHHYIO TEMY .

Takum o00pa3om, JeinaeM BBIBOA, YTO MPOBEICHHE TaKOTO
pola ypOKOB-JIEKIMH B MeaunumHCkuX BY3ax (yuutbiBasg, dYTO
TeMa «BnusHME paaMAMOHHOTO U3IY4YeHUS Ha OHOOPTraHU3MBD)
OCHOBBIBAETCS Ha 0A30BBIX 3HAHUAX 1O PU3UKE) TAET MOJIOKUTEITHHBIN
3¢ (}exT, BMOCIEACTBUM YETO, CTYACHTHl 3allOMHHAIOT OOJIBIIYIO
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YacTh YBUACHHOW M YCIBIIIAHHOW MH(OPMAIMHM Ha JOJIr0e BpeMs U
00s13aTeNbHO HAWIY T MPUMEHEHNE PUOOPETESHHBIX 3HAHUH B OyIyIieM,
B YaCTHOCTH, B cpepe 37paBOOXPAHEHUSI.

Jlureparypa:

1. Mys3addaposa JIL.H., Kamanosa JI[.U., Typnubaea I.M.
TexHONMOrMM HMHTEPAKTUBHOTO OOy4YeHHsA. Y4eOHO-METOJUUeCKoe
nocooue. —Hasown: HasI'TIN, 2021. C. 8-11.

2. bozopos 2.X., 3oupona JI.X., XycanoB X.3., Paxumosa M.IO.,
Toraes O.IIl.. IlogroroBka CHENMAINUCTOB BBICIIETO YPOBHS I10
paaranoHHON MeIMIIMHE U €€ akTyalIbHOCTb. // XXX MexayHaponHas
Hay4yHO-TIpakThyeckass  KoHpepeHuus:  «CoBpeMeHHas  Hayka:
aKTyaJbHBIC BOMPOCHI, TOCTIKEHUSI M MHHOBaum». Poccusi, r.AHara,
24 oxts16ps 2020 . C. 6-9.

3. Zoirova. L.Kh., Tukhtamishova M.Sh., Sultonova N.N. //
Teaching physics at a medical university: problems and approaches to
solution. // Current research journal of pedagogics. Volume-II. p.171-
173.2021.

!@? FIZIKA, MATEMATIKA va INFORMATIKA 2022/4

oSD




98 TALAB, TAKLIF VA TAHLIL

TABITY-ILMIY SAVODXONLIKNI
OSHIRISHDA ASTRONOMIYA O‘QITISHDA
GUMANITARLASHTIRISHNING O‘RNI

E.Y.Nurmatova, Farg‘ona viloyati. Uchko*prik tumani,
52-maktab birinchi toifali fizika fani o‘qituvchisi.

Ushbu maqolada tabiiy-ilmiy savodxonlikni oshirishda astronomiya
o’qitishda gumanitarlashtirishning o’rnining mazmun va mohiyati
keltirilgan. Shu bilan birga astronomiyaning ba’zi mavzularini
gumanitar potensialini ochish bo yicha misollar orqali yoritib berilgan.

Kalit so’zlar: dunyoqarash, gumanitarlashtirish, astronomik
hodisalar, tarixiy ma’lumotlar, badiiy adabiyot, ta’lim-tarbiya,
biografiya va ilmiy faoliyat.

B oannoii cmamve npeocmasnenvt cooepiicanue u CyWHOCHb
CYMAHUMAPHBIX HAYK 8 Npenooasanui AcCmpOHOMUU 6 NOBblUEeHUU
eCmecmeeHHOHAYYHOU cpamMomHocmuy. B mo dce epems Hekomopwvie
membvl ACMPOHOMUU NPOUTIIOCIPUPOBANbI NPUMEPAMU PACKPLIMUS
yenogeueckoeo NOMmeHyuald.

Knwuesvie cnoea: mupososzspenue, yMamumapHvle HAYKU,
acmporomudecKue cooblmus, UCmopuieckue OaHHble, Xy00HceCmeeHHAs
Jaumepamypa, oopazosanue, oOuocpapus u HayuHas OessmelbHOCHb.

This article presents the content and essence of the humanities in
the teaching of astronomy in increasing natural-scientific literacy. At
the same time, some topics of astronomy are illustrated with examples
of the discovery of the human potential.

Keywords: worldview, humanities, astronomical events, historical
data, fiction, education, biography and scientific activity.

Hozirgi kunda umumiy o‘rta ta’lim maktablarida tabiiy fanlarni
jumladan astronomiya fanini rivojlantirishga alohida e’tibor
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qaratilmoqda. Buning yaqqol isboti tariqasida O‘zbekiston Respublikasi
Prezidendti Shavkat Miromonivich Mirziyoyevning “O‘zbekiston
Respublikasini yanada rivojlantirish bo‘yicha harakatlar strategiyasi
to‘g‘risida” farmonida tabiiy fanlarni yanada rivojlantirish bo‘yicha
alohida ko‘rsatmalar belgilandi. Unga ko‘ra “Umumiy o‘rta ta’lim
sifatini tubdan oshirish, chet tillar, informatika hamda matematika, fizika,
kimyo, biologiya kabi boshqa muhim va talab yuqori bo‘lgan fanlarni
chuqurlashtirilgan tarzda o‘rganish” kabilar asos qilib belgilandi.
Yuqoridagi farmonda keltirilgan tabiiy fanlarni chuqurlashtirib o*qitish
jarayonida fizika fani bilan bir qatorda astronomiya fani ham alohida
o‘rin tutadi. Chunki, o‘quvchilar dunyoqarashini shakllantirishda va
uni rivojlantirishda bu fanning o’rni alohida kasb etadi.

Umumta’lim maktablarida o‘qitilayotgan barcha mavzular
o‘quvchilarni  gumanitarlashtirish ~ ruhida  tarbiyalashdek  boy
ma’lumotlarga ega. Ular ichida ayniqsa tabiat fanlari, jumladan
astronomiya alohida o‘rin tutadi. Umumiy o‘rta ta’limi maktablarida
astronomiya o‘qitishni  gumanitarlashtirish shartlari, bu jarayonda
o‘quvchining o°‘z o‘rni, o‘quvchining umumiy xususiyatlari va
o’quv jarayonida o‘quvchining mavqgeyi shakllanishining barqaror
dinamikasini ta’minlash to‘g‘risidagi savollar ko‘rib chiqishni talab
qgiladi. Ushbu muammo, ayniqgsa, ko‘p vaqtni egallabgina qolmay,
balki o‘quvchiga eng katta shakllantiruvchi ta’sir ko‘rsatadigan omil
hisoblanadi. Astronomiya fanida gumanitarlashtirish mazmunidagi
materiallarga boy mavzular juda ko‘p bo‘lib, ularni o‘rganishni
shunday tashkil etish kerakki, natijada o‘quvchilar, mustaqil holda
o‘rganilayotgan tabiat hodisalari haqida o‘zlari ilmiy xulosalarga
kelishadi.

Tabiat fanlari ichida eng qadimiysi hisoblangan astronomiya tarixiy
materiallarga juda boy bo‘lib, dars jarayonida mazkur materiallardan
keng foydalanish, astronomiya o’qitishda gumanitarlashtirish
masalalarini ochish bilan bir qatorda o‘qitishning sifatini va
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samaradorligini ta’minlashga hamda o‘quvchilarda axloqiy tarbiya
elementlarini shakllantirishga keng imkoniyatlar yaratadi. Astronomiya
o‘qitishda gumanitarlashtirish tamoyilini joriy etish, shuningdek
o‘quvchilarda ilmiy dunyoqarashni, milliy g‘urur, vatanparvarlik hamda
jjodiy tafakkurni shakllantirishda ham katta ahamiyat kasb etadi.

Umumiy o‘rta ta’lim maktablarida astronomiya o‘qitishda
gumanitarlashtirishmazmuniasosidatarixiylik vabadiiy adabiyotlardagi
astronomik hodisalarni tahlil qilishning muhim shartlaridan biri
- o‘quvchilarning  fan asoslariga qiziqishlarini shakllantirishdir.
O‘quvchilarda ma’lum mavzuga qiziqish uyg‘otish esa, 0‘z navbatida,
bu fan materiallarini chuqur o‘zlashtirish va tushuntirishni sezilarli
darajada osonlashtiradi.Bulardan tashqari fan tarixi bilan tanishish,
o‘quvchilarda ma’lum tabiat hodisalari va qonuniyatlari haqida noto‘gri
tushunchalarning shakllanishining ham oldini oladi. Olam tuzilishi
haqidagi tushunchalarning rivojlanish tarixini tizimli bayon etib, so‘ngra
umumlashtirilganda, o‘qituvchi o‘quvchilarga bu haqidagi bilimlarini
chuqurlashtirish va mustahkamlashga oson erishishi mumkin. Tarixiylik
tamoyilining muhim funksiyalaridan biri - darsning eftektivligini
oshirish hamda o‘quvchilarning bilim sifatini yaxshilashdir.

O‘quvchilar bilimini mustahkamlashda, tarixiy tajriba va
eksperimentlar hamda tarixiy xarakterdagi masalalar ham rol o‘ynaydi.
Ma’lumki, astronomiyaga tarixiy xarakterdagi kuzatish tajribalarga va
masalalariga juda boy, shuning uchun ham bu borada yig‘ib sistemaga
solingan tarixiy materiallar, o‘qituvchi qo‘lida o‘quvchilarda bilishga
qiziqishni shaklgantirishda zo‘r qurol bo‘lib xizmat qiladi.

Umumiy o‘rta ta’lim maktablarida gumanitarlashtirish tamoyilidan
o‘rinli foydalanish tarbiya masalasida ham katta yutuqlarga erishishda
keng imkoniyatlar yaratadi. Xususan o‘quvchilarning hayotda to’gri
yo’lni tanlashlarida, olimlarning hayoti va ijodiy faoliyatlari bilan
o’quvchilarni tanishtirish ijobiy natijalar beradi. Bu masalada dars
jarayonida astronomiya faniga ulkan hissa qo‘shgan olimlarning
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biografiyasi va ilmiy faoliyatiga oid ma’lumotlarning mazmunini
aniqlash, bayon qilish uslublarini belgilash o‘qituvchi oldidagi muhim
vazifalardan hisoblanadi. Bu o‘rinda astronomiya tarixida buyuk o‘rin
tutgan Abu Rayhon Beruniy, Nasriddin Tusiy, Ulug‘bek, J.Bruno,
LKepler va G.Galileylarning hayotlari va mehnat faoliyatlaridan
misollar keltirish magsadga muvofiqdir.

Xususan, “Vaqtni o‘lchashning asoslari. Kalendarlar” mavzusini
o‘qitishda Abu Rayhon Beruniyning va Nasriddin Tusiyning hayoti
haqidagi quyidagi misolni keltirish orqali ularning hayot yo‘li bir tekis
ketmaganligi va ilm yo‘lidagi qiyinchiliklarini o‘quvchilarga yetkazib
ularni vatanparvarlik, insoniylik xislatlarini rivojlantirish mumkin. Bu
esa gumanitarlashtirish tamoyilidan biridir.

“Osmonni elektromagnit to‘lqinli nurlarda o‘rganish —keng to‘lqinli
astronomiyaning asosi. Optik teleskoplar. Radioteleskoplar haqgida
tushuncha. Ulug‘bek rasadxonasining bosh teleskopi” mavzusini
o‘qitish jarayonida Mirzo Ulug‘bekning hayoti haqidagi quyidagi
ayanchli misolni keltirish orqgali o‘quvchilarda Vatanga ota-onaga
muhabbat his tuyg‘ularini oshirish mumkin.

XV asrning mashhur allo‘lasi Ulug‘bek umrining so‘nggi oylarida
kechirgan og‘ir damlar va fojiali o‘limi—shayxlar tomonidan
uyushtirilgan fitnaning qurboni bo‘lishi fan, taraqqiyot yo‘lining har
doim mashaqqatli bo‘lib, qurbonsiz bo‘lmaganligini o‘quvchilarga
bildirish uchun yorqin misol bo‘ladi.

Bulardan tashqari jahon astronomik olimlarining ham hayot yo‘llari
bir tekisda ketmaganligini aniq tarixiy ma’lumotlar asosida keltirish
mumkin

Masalan, “Astronomiyada uzunlik o‘lchov birliklari. Kepler
gonunlari Osmon jismlarining massalarini hisoblash” mavzusini
o‘qitishdaJ. Bruno val.Keplerning hayot yo‘llarini keltirish mumkin. Bu
esa umumiy o‘rta ta’lim maktablarida astronomiyani gumanitarlashtirib
o‘qitishni tarixiylik prinsipining muhim omillaridan biridir. Bruno
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hayoti haqida gapirganda, inkvizitsnya ta’qibi tufayali ko‘p «yillar
davomida uning chet ellardagi darbadarlar hayoti, haqiqatni izlagani
uchun sakkiz yilcha davom etgan inkvizitsiya sudi va qiynovlari va
nihoyat, 1600-yilda gulxanda yondirilishi haqida to‘xtatilinadi. Uning
Olam tuzilishi haqidagi qarashlari geliotsentrizmga, Koinotning
cheksizligiga hamda boshga dunyolarda ham Yerdagi jami hayotning
bo‘lishi mumkinligi to‘g‘risidagi g‘oyalari haqida gap borganda,
tabiat sirlarini bilishda astronomik dunyoqarashning kuchini alohida
ta’kidlash lozim.

Ilmiy faoliyatlari murakkab sotsial-iqtisodiy sharoitda kechgan
Kepler va Galileylarning hayoti hamda ijodlarida ham o‘quvchilar uchun
ibratli tomonlari yetarlichadir. Xususan, I. Kepler saroy matematigi
vazifasida ishlagan bo‘lishiga qaramay, boshqa saroy olimlari qatori
unga ham ko‘pincha haq to‘lashni «unutishardi». 1611-yili olim uch
bolasidan ajraldi, sal o‘tmay xotini vafot qildi. Kepler bu judoliklarga
bardosh berdi, undagi iroda va ilmga muhabbat ijodiy faoliyatini yanada
izchillik bilan davom ettirishga undadi.

1615-yili esa iakvizitsiya uning onasini jodugarlikda ayblab,
turmaga tashladi. Sud olti yilcha davom etdi. Olti yil ichida Kepler
onasini oqlash yo‘lida katta shijoat ko‘rsatib, oxiri yengib chiqdi
va onasini ozod qildi. Shu ishlar bilan deyarli bir davrda u o‘zining
mashhur «Kisqa kopernikcha astronomiya»sini yozib tamo‘lladi. Hech
yerdan ish haqgi olmayotgan va yashash uchun moddiy imkoni tugagan
Kepler 1628-yili hukumat sarkardasi Vallenshteynga astrolog bo‘lib
ishga kiradi. Moddiy ahvoli yana og‘irlashgan olim yangi yildan so‘ng
ish haqi belgilash qarorini joriy qildirish maqgsadida seym (hukumatning
qgonun chiqaruvchi oliy organi majlisi) bo‘layotgan Regensbrugga yo‘l
oladi. Yo‘lda og‘ir kasalga uchrab, Kepler 59 yoshida vafot qiladi.

Kepler haqidagi shu gisqacha hikoyadan ma’lum bo‘ladiki, olim
o‘z umrini fanga, ilm yo‘liga bag‘ishlagan. Haqiqatni izlash yo‘lidagi
bilimga bunday sadogat uni har (qanday mushkul sharoitda ham
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irodasini buka olmadi, o‘z fidoiyligi yo‘lidan toydirolmadi. Bularning
hammasi o‘quvchilar ko‘z o‘ngida mustahkam iroda, tamoyiliallik,
magsadi izchil nishonga olish va hayotning ma’nosini anglash namunasi
bo‘lib gavdalanadi.
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CHIZIQLI ALGORITMLAR MAVZUSIGA DOIR
KOMPYUTER IMITASION MODELI YARATISH

N.A. Fayziyev, Samarqand davlat chet tillar instituti o ‘gituvchisi

Magolada chizigli algoritm mavzusini kompyuter imitasion modeli
asosida o ‘zlashtirish metodikasi hagqida fikr yuritilgan. Bu mavzuni
o ‘qitishda multimedia vositalaridan foydalanib, dars jarayonini tashkil
etish va bularni tushuntirish jarayonini animasiya yordamida ko ‘rsatish
nazarda tutilgan.

Kalit so‘zlar: Algoritm, xossalari, diskretlilik, aniqlilik,
tushunarlilik, ommaviylik, natijaviylik, natija, analitik, chizigli,
takrorlanuvchi, aralash, multimedia, animasiya, imitasion model.

B cmamve paccmampusaemcs memoo oceoeHusi memvl JTUHENHbIX
aneopummos — Ha  OCHO8e  KOMHbIOMEPHO20 — MOOENUPOBAHUSL.
IIpenooasanue oanHoli memvl npeonorazaem OpeaHu3aAyulo yueoHo2o
npoyecca ¢ UCNONb308AHUEM MYTbMUMEOUUHBIX CPEOCME U NPOYECC UX
00BsICHEHUSL ¢ NOMOWBIO AHUMAYUU.

Knrwoueevle cnosa: Ancopumm, ceouicmea, OUCKPEMHOCHb,
MOYHOCMb, NOHAMHOCHb, MACCOBOCMb, I heKmuUsHoCmb, pe3yrbman,
aHanumu4ecKu, JUHEUNbIU, UmMepayuoHHbl, CMeUlanubl,
MYTbMUMEOULIHBIL, AHUMAYUOHHDBIL, UMUMAYUOHHASL MOOEIb.

The article discusses the method of mastering the topic of linear
algorithms on the basis of computer simulation. The teaching of this
topic involves the organization of the teaching process using multimedia
tools and the process of explaining them with the help of animation.

Keywords:  Algorithm, properties, discreteness, accuracy,
comprehensibility, mass, efficiency, result, analytical, linear, iterative,
mixed, multimedia, animation, imitation model.

Masalaning dolzarbligi. Umumta’lim maktablarining 9-sinflarida
«Informatika va axborot texnologiyalari» fanidan algoritm turlari
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va chiziqli algoritm mavzuslarini o‘rganishga qaratilgan. Algoritm
tushunchasi va uning xossalari, Algoritm turlari va tasvirlanish usullari,
Chiziqli algoritmlar, Tarmogqlanuvchi algoritmlar, Takrorlanuvchi
algoritmlar va Aralash algoritmlar mavzularini o‘zlashtirish ko‘zda
tutilgan. Bu mavzularni o‘qitishda zamonaviy kompyuter va axborot
texnologiyalarining multimedia vositalaridan foydalanib, dars
jarayonini tashkil etish yaxshi samara beradi.

«Informatika va axborot texnologiyalari» fanida algoritm turlari va
chiziqli algoritm mavzuslari bugungi kunda har bir umumta’lim maktab
o‘quvchilari uchun muhim hisoblanadi. Shu sababli «Informatika va
axborot texnologiyalari» fanining muhim bo‘g‘inlaridan biri bo‘lgan
algoritm turlari va chiziqli algoritm mavzuslari hamda ularni multimedia
vositalaridan foydalanib o‘qitish metodikasini zamonaviy axborot
texnologiyalari asosida ishlab chiqish magsadga muvofiq. Dastlab algoritm
turlari va chiziqli algoritm mavzuslari ularni multimedia vositalaridan
foydalanib o‘qitish metodikasini yaratish masalasiga e’tiborni
qaratganmiz. Endi algoritm turlari va chiziqli algoritm mavzuslarini
o‘rganishda multimedia vositalaridan foydalanib o‘qitish metodikasiga
qaraymiz. Ushbu dasturiy vositani o‘qitishda odatda an’anaviy metodika
asosida darslik yoki o‘quv qo‘llanmadan foydalanilgan holda o‘quv
materiallari tushuntiriladi. O‘quv materialiga asosan o‘quvchilar amaliy
darslarda kompyuterda algoritm turlari va chizigli algoritm mavzuslarini
o‘rganishadi. An’anaviy o‘qitish metodikasida o‘quv materiallari
o‘quvchilarga matn qo‘rinishida taqdim etiladi. Shu bois mazkur dasturiy
vositalarni o‘qitishga qancha hajmda soat ajratilganligiga qaramasdan
o‘quvchilar murakkabliklarga duch kelishadi. An’anaviy metodikadan
farqli ravishda «Informatika va axborot texnologiyalari» fanining ishchi
dasturda muljallangan soatlarida algoritm turlari va chiziqli algoritm
mavzuslarini o‘rganish jarayonini multimediali ishlanmalar asosida
o‘qitish metodikasini keltiramiz. Ushbu metodikada algoritm tushunchasi
va uning xossalari mavzusini o‘rganish jarayoni ketma-ket harakatlar
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orqali uning vazifalarini bajaradigan kompyuter imitasion modeli bilan
ifoda etib o‘quvchilarga ko‘rsatiladi va tushuntiriladi.

Inson hayoti davomida har kuni katta-kichik vazifa yoki masalalarni
hal yetishni, turli ko‘rsatmalarni bajarishni, harakatlar rejasini tuzishni
yoki tuzilgan rejaga muvofiq ishlarni amalga oshirishni 0z oldiga magsad
qilib qo‘yadi. Masalan, bironta masalani yechish yo‘llarini daftarga
yozish, qandaydir bir taom yoki gandolat mahsulotini tayyorlashda unga
oid ko‘rsatma (resept)-lardan foydalanish, maishiy texnika vositalarini
ishlatishda uning yo‘rignomalaridan foydalanish, kimgadir biror
manzilga yetib borish yo‘lini tushuntirish va hokazo [3].

Algoritm turlari va chiziqli algoritm mavzuslarini multimedia
vositalaridan foydalanib tushuntirildi. Bu jarayon 1-rasmda keltirilgan.

# Macromedia Flash Player 8 = ] X
File View Control Help

XX asrning 70-yillarida golland olimi Edsger
Deykstra (1930— 2002) har qanday algoritm
uning nima maqsadda tuzilganligi va
murakkabligidan qat’i nazar, uchta: ketma-ketlik,
tarmoglanish va takrorlanish algoritmik
konstruksiyadan foydalam]gan holda yozilishi
mumbkinligi haqidagi g’oyani ilgari surdi va to'liq
asoslab berdi

Har qanday algoritm mantiqiy tuzilishi, ya’ni bajarilish
tartibiga ko‘ra uchta asosiy turga bo‘linadi:

I-rasm. Algoritm turlari mavzusini kompyuter imitasion modeli
asosida o‘rgatish jarayonini tasviri.
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Endi algoritmlarning asosiy xossalari bilan tanishib chiqamiz.

Har ganday algoritm mantiqiy tuzilishi, ya’ni bajarilish tartibiga
ko‘ra uchta asosiy turga bo‘linadi: chiziqli, tarmoqlanuvchi va
takrorlanuvchi.

Chizigli algoritm deb, barcha ko‘rsatmalari hech qanday shartsiz,
faqat ketma-ket bajariladigan jarayonlarga aytiladi.

Bunga qo‘shish yoki ko‘paytirish natijalarini hisoblash, bir nechta
o‘zgaruvchilar qiymatlarini almashtirish, choy damlash, doira yuzini
hisoblash kabilarni misol sifatida keltirish mumkin.

Shunday hisoblash jarayonlari ham bo‘ladiki, unda qo‘yilgan ayrim
mantiqiy shartlarning bajarilishiga ko‘ra jarayonlar bir necha tarmoqqa
bo‘linadi hamda ulardan hech bo‘lmaganda bittasi bajariladi. Bunday
jarayonlar bajarilishi uchun tarmoqlanuvchi algoritmlar tuziladi.

Agar hisoblash jarayoni qandaydir berilgan shartning bajarilishiga
qarab turli tarmoqlar bo‘yicha davom ettirilsa va hisoblash jarayonida
har bir tarmoq faqat bir marta bajarilsa, bunday hisoblash jarayonlariga
tarmoqlanuvchi algoritmlar deyiladi. Tarmoqlanuvchi struktura, odatda,
gandaydir mantiqiy shartni tekshirish blokini 0‘z ichiga oladi. Tekshirish
natijasiga ko‘ra, tarmoq deb ataluvchi u yoki bu amallar ketma-ketligi
bajariladi. Tarmoqlanuvchi tuzilish shart tekshirish natijasiga (ha
yoki yo‘q) qarab ikki yo‘ldan birini tanlash imkoniyatini beradi, ya’ni
ko‘rsatilgan tarmoqdan faqat bittasining bajarilishini ta’minlaydi.

Takrorlanuvchi algoritm deb, biron bir shart tekshirilishi yoki
gandaydir parametrning har xil qiymatlari asosida algoritmda
takrorlanish yuz beradigan jarayonlarga aytiladi.

Shunday jarayonlar ham borki, ularning ayrim bo‘laklari bir necha
marta takrorlanadi.

Tarkibida bir necha turdagi algoritmlargatnashgan
algoritmga aralash (kombinatsiyalashgan) algoritm deyiladi [1].

Chiziqli algoritm mavzusini multimedia vositalaridan foydalanib
tushuntirildi. Bu jarayon 2-rasmda keltirilganidek har bir masalaga
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murojaat qilganda uning sharti va ishlash jarayoni kompyuter imitasion
modeli ochiladi.

# Macromedia Flash Player 8

File View Control Help

Chiziqli algoritm deb, barcha ko‘rsatmalari hech gqanday shartsiz,
faqat ketma-ket bajariladigan jarayonlarga aytiladi.

Chiziqgli tuzilishga ega bolgan algoritmning blok-sxemasi, asosan,
algoritmni boshlash/ tugatish bloki, kiritish/chigarish bloki hamda
funksional (operator) bloki yordamida tuziladi. Chiziqli tuzilish bir
chiziq bo’ylab joylashgan, ketma-ket bajariladigan ko’rsatma (buyruq)lar

to'plami ko’rinishida bo’ladi va ular algoritmda ganday tartibda yozilgan
bo'lsa, aynan shu tartibda bajariladi

So’zlar orqali Blok-sxemasi ﬁ
boshlash boshlash

1-ko‘rsatma

2-ko‘rsatma

n-ko‘rsatma
tamom

2-rasm. Ciziqli algoritmni kompyuter imitasion modeli asosida
o‘rgatish jarayonini tasviri.

Chiziqli algoritm mavzusiga doir masala. Sayyoh qishloqdan
chiqib, shahar tomon jo‘nadi. U a kilometr piyoda yurganidan keyin
avtobusga o‘tirdi va avtobusda ¢ soatda shaharga yetib keldi. Agar
avtobus 60 km/soat tezlik bilan harakat qilgan bo‘lsa, a =5 vat=10,5
bo‘lganda, gishloq bilan shahar orasidagi S masofani hisoblash
algoritmini tuzing [2].

Chiziqli algoritm mavzusiga doir masalalardan biri multimedia
vositalaridan foydalanib tushuntirildi. Bu jarayon 3-rasm, 4-rasm va
S-rasmlarda keltirilganidek o‘tkazgich tugmasi ustiga sichqoncha tugmasi
bosilsa har bir gadam ochiladi.
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Eile View Control Help

algoritmini tuzing.

= Qgg

Sayyoh gishlogdan chiqib, shahar tomon jo‘nadi. U a kilometr piyoda
yurganidan keyin avtobusga o‘tirdi va avtobusda 7 soatda shaharga yetib
keldi. Agar avtobus 60 km/soat tezlik bilan harakat gilgan bo‘lsa, a = 5 va
t=0,5 bo‘lganda, gishlog bilan shahar orasidagi § masofani hisoblash

=g
ﬁmQ"lla r

I)boshlansin;

blok-sxema

python

>>>

imitasion modeli asosida boshlash jarayonini tasviri.

Sayyoh gishlogdan chiqib, shahar tomon jo‘nadi. U a kilometr piyoda
yurganidan keyin avtobusga o‘tirdi va avtobusda 7 soatda shaharga yetib
keldi. Agar avtobus 60 km/soat tezlik bilan harakat gilgan bo‘lsa, @ = 5 va
t=0,5 bo‘lganda, gishloq bilan shahar orasidagi S masofani hisoblash
algoritmini tuzing.

so'zlar
1)boshlansin;
2)a, t larning qiymatlari
kiritilsin;
3)sayyoh avtobusda t soatda
bosib o‘tilgan yo‘l: S1=60%t;
hisoblansin;
4)gishloq bilan shahar
orasidagi masofa: S=at+Sl1;
hisoblansin;
| 5)S ning giymati yozilsin; |

s

blok-sxema

<

>>> 51 = 60*t
>>> S =atsl

3

J

imitasion modeli asosida o’rgatish jarayonini tasviri.
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# Macromedia Flash Player 8

File View Control Help

Sayyoh qishlogdan chiqib, shahar tomon jo‘nadi. U a kilometr piyoda
yurganidan keyin avtobusga o‘tirdi va avtobusda f soatda shaharga yetib
keldi. Agar avtobus 60 km/soat tezlik bilan harakat gilgan bo‘lsa, a = 5 va
t=0,5 bo‘lganda, qishloq bilan shahar orasidagi § masofani hlsoblash

algoritmini tuzing.

a,*

&

Q T P
%J"‘-
‘o

ol i

(" so'zlar blok-sxema python
2)a, t laming qiymatlari boshlansin /

3)sayyoh avtobusda t soatda

bosib o‘tilgan yo‘l: S1=60%; | s1=60% | =L

hisoblansin; S>> f=

4)qishlogq bilan shahar | S=a+tsl | S5 of'e

orasidagi masofa: S=atSl; ’

hisoblansin; / S ; >>>S§=atsl

5)9 ning qu]‘l‘ldtl yozilsin; >>> print(§)
h J P

5-rasm. Chiziqli algoritmga tegishli masala yechishni kompyuter
imitasion modeli asosida tugallash jarayonini tasviri.

Xuddi shunday algoritmning qolgan turlarilar va ularning elementlari
bajaradigan vazifalari birma-bir kompyuter imitasion modeli yordamida
yoritib berilgan.

Umumta’lim maktablarida multimediali elektron qo‘llanmalarning
ta’lim berishga mo‘ljallangan gqismida o‘quv materiallarini taqdim
etganda uning o‘quvchilar tomonidan tushunish darajasiga alohida
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e’tibor beriladi. Tagdim etilayotgan o‘quv materiallari ta’lim oluvchilar
uchun sodda, qulay, ko‘rgazmali va yaxshi o‘zlashtirish uchun izohli
ma’lumotlar tavsiya etilgan bo‘lishi, shuningdek, o‘quv materiallarida
kerakli ta’riflar, tayanch iboralar, kalit so‘zlarga murojaat gilishda
qo‘shimcha imkoniyatlar yaratiladi.

Xulosa qilib aytish mumkinki, “Informatika va axborot
texnologiyalari” fanining Algoritm turlari va chizigli algoritm
mavzularini o‘rgatishda kompyuter imitasion modelidan foydalanish
o‘quvchilarning o°zlashtirish samaradorligini oshirish bilan bir qatorda,
ularga mustaqil ishlash imkoniyatlarini oshiradi.

Bundan ko‘rinib turibdiki, axborot texnologiyalarining dasturiy
vositalari asosida umumta’lim maktablarida “Informatika va axborot
texnologiyalari” fanini multimedia ko‘rinishida taqdim etish dolzarb
muammolardan hisoblanadi. Zamonaviy axborot texnologiyalari asosida
ma’lumotlarni multimedia ko‘rinishida taqdim etish, unda obrazli
fikrlash, intellektual rivojlanish darajasini yuqoriga ko‘tarib qolmasdan,
multimediali va an’anaviy o‘qitish o‘rtasidagi nisbatni o‘zgartirishga
olib keladi.
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ABY PAMXOH BEPYHUI BA UBH CUHOHUHI
EPYFJIMK TABUATUA XAKUJAT'A ®UKPIIAPU

0. K. Xanunos, ’Kuszzax nonumexnuka uncmumymu

Yoy maxonaoa @usuxa ganununne épynux gusuxacu OVIUMUHU
yyumuwoa Mapxazuti Ocué onumnapu AOy Paiixon bepynuii Ba IOH
CuHOHMHT EpYFIMK XaKuaard uiamMui (uxprnapu (Oamopar) HUHT
axaMUsATH Ba yiapaaH maduutl (pauiap coxacuoa uimMuti Mepociapuoan
Qotidananu xaKuoa Maviymom depuieaH.

Kanum cysnap: Ypma acp onumnapu A6y Paiixon Bepymuii éa
Hbn Cuno. Epyenux ¢usuxacu, axcranuw (Kaiimuu) yKys scapaénuea
MaoouxK, KUIuuL.

This article provides information about the importance of the
scientific ideas (predictions) of Central Asian scientists Abu Rayhan
Beruni and Ibn Sina in the teaching of Light Physics and the use of in
the scientific heritage in the field of natural sciences.

Keywords: Medieval scientists Abu Rayhan Beruni and Ibn Sina.
Application of light physics, reflection (return) to the educational process.

B oaunoii cmamve npedcmasnena ungopmayusi 0 3HAuEHUU
Hayuuslx uoeti (npopovecma) cpeoneazuamckux yuyenvix A6y Patixana
bepynu u Hon Cumnst 6 00yuenuu ghusuxe ceéema u ux Ucnoib308anu 8
HAYYHOM Hacneouu 6 0o1acmu ecmecmeeHHubixX HayK.

Kniouesvie cnoea: cpeonesexosvie yuenvie A0y Paiixan Bepynu
u Uon Cuna. Ilpumenenue uszuxu ceema, ompadicenus (omoauu) 6
yuebHOM npoyecce.

Epoaeu xapopam (uccuxnux)nune oacmaabku cabaobu
Kyéw ocucmu (manacu)0an Yukub Kenaémeau épyeuux
3appavanrapunune OKUMU 8a Yiap myaKuHU uybidCUHUHS
emuo Keruwu my@paiiuoupy.

A6y Paiixon bepynuii
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V36ekucton Pecrry6nukacu Ipesunentu IllaBkar Mup3uéeBHUHT
2020 imn 29 nekabpaaru Onuit Maxrcra MypoxaarHoMmacuaa: — “bus
V3 onauMu3ra mMamiiakaTuMu3ga Y4YuHYdM PeHeccaHc -moineBopuHU
0apro STUIIIEK YIyF MaKCaaHU KyWraH sKaHMHU3, OyHHHT YYyH SIHTH
Xopasmwuitnap, bepynwitnap, Mon Cunomap, YmyrOexmap, Hapowii
Ba boOypmapuu TtapOusmad OepaguraH MyXHT Ba IIapOUTIIAPHU
ApaTUIINMU3 Kepak”’, — 1ed Tapkuanad yrau. [1, 4-6er]

“Peneccanc (¢pancyzda cy3 6ynubd “xaiita Tyruaumr’ “yHFOHUIT’
JieraH MabHOHU aHriIaTaau. Ma3MyHH KeHr: WiM-(haHaa, MaJaHusITIa
caHbaTga TabBJIUM TapOMsia KaiTa >KOHJIAHUII XaJKHUHT WIM Ba
Tapakkuétu 600o6mma rokcamum gemakaup. [X-XIl-acpmapaa 6upuaun
Peneccanc, XIV-XV acpmapna wkknHuum Peneccanc paBpnapuaa
Mapkazuit Ocuéna wiM-daH, MaJaaHuAT, agadueT caHbaTIa FOKCAK
YYKKWIapra 3pUIIWIrad. Y4uH4YM PeHeccaHC NMONJAEBOPHHM KypHII
ydyH Mamilakatumusfa ¢anmapra uxrtucociamrad [IpesumeHt
MaktaGmapu, Ypra MakTabiapaa MKTHCOCHAITaH cHHGIAp, TAIIKHII
sTiiiMoKkaa. TomkeHT maxpuaa VciaoM nuBuian3zanus Mapkasu 0apro
TUIIMOK/I.

bupunun Peneccanc roptumuznaa yHjaaH OMp Heda 103 WHJ aBBal,
span  [X-XII acpmapma pyi Oepran. Ym0y yikaH FOKCATUITHHHT
copup OYIUIIMHHUHT ¥3 Tapuxuil cababmapu Oop, ambarra. UyHKH,
Ma3Kyp JaBpla JaBliaT TapaKKUETH YUyH KyJa MyXUM OYiraH sHTH
UCJIOXOTJIap Ba KOHYHJIAD JKOPUN KWJIMHIAU, €p-CYB, KYUITHHUUIHK
MyHOcabaTnapuaaH COJMKJIapraya TyO SIHTMJIAHMLUIAD  COTUP
Oynmu. JlaBnmar IopUTHIIIArd Ba cuécariard SHTHIMKIAp WIM-(paH
KHUIIWIAPUHU 33Ty Fosjiap TeBaparuaa OUpiallTUpIu, Typiau-TyMaH
(damnnapra, aifHUKCa MaTeMaTHKa, aCTPOHOMUS, KUME, THOOHUET, XyKYK,
reo/Ie3nsra KU3UKHII KyJaiiv Ba TyHE TY3WIHIIHN XaKU1ard 3aMOHaBHIA
Hazapusuiapra aiiHaH yiia naBpaa acoc conuuau. Myxammaa Myco
an-Xopasmuii, A0y Paiixon bepynuii, A6y Amu mbu Cuno, Axman
an-Gapronnit A0y Hacp ®opobwuii, HOcyd Xoc Xoxund, Maxmyn
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Kowrrapuii, Maxmyn 3amaxmapuii, umoM byxopuii, nmom Tepmuszuid,
umMoM Mortypynuii, AOyn Myun Hacadwuii kabu Oyrok akIo[s1apuMu3
CepKUppa MCTEBHIOM COXUOIapu Oyaumnuiapu OwiiaH Oup Karopna, y3
¢dannapu Oyiinuya OyTyH ojamMra yCTO3JIMK MaKOMHUIa 3pHILIHIIAp.
Ma3zkyp JnaBp JIyHE TapakKKMETUHUHI FOKCAJIMII TaMOWWIIApUHU
oenrmnab Oepau, gecak MmyoOosara OViMaian.

Yuunuu Peneccanc noinesopunu Kypuuaa IIpe3suneHTMMU3HUHET
KyWHJIaru Cy3JIapUHH KEJITUPULIMMU3 KOU3:

“Xeu mybxacu3, ¥3 KydMMH3 Ba HMKOHMATIApUMM3ra Oyiran
umoHd Om3Hu YuuHuM PeHeccaHC TOWIEBOPUHU SIPATHIIICK 33Ty
Makcaj uyauaa OupiamTupuo, ssHaIa Ky4id Ba MyCTaxkaM KHIIMOK/IA.
By nnTHIMIIIIAp YIIKaH aMauii niiapra ainanuo, Oyrok XaJk XapakaTu
ToOOpa KeHraitud 6opmoxna. bynnaii Kyaparmium cadaa OYTUIIHUHT Y31
KarTa 0axrt, karra mapadaup. [1, 5-6eT]

Tapuxga OoOonmapumu3z ¥3 uiaMH Kam@uémiapuy OwiaH Kyem
MECOJI HYp COUMIITaH. Emmapumus 6yiok 6060mapura MyHOCH6 aBioz
OynuuuIapu y4uyH aXIOAJApUMHU3 KOJAMPraH WIMHH MEpOCIapuHU
YpraHuiuiapu 3apyp.

XX acpHUHT OMpUHYM SpPMUTA KeaHO, EPYFINK XaKuAa UKKH XU
TabIUMOT 00p snu. byrok mHrm3 onumu Mcaak HeroToH EpyFnukHu
Kyéum tanacuaH keTMa-KeT YNKUO KenaéTrad Epy K 3appalapuHUHT
okuMHu 1e0 Kapab, Oy 3appalapHUHT TapKaJUIl XapaKaTHHU TYFPU
YU3UKIM J1e0 Xucobnaiau. by TabaumMoT HbIOTOHHUHI KOPILYCKYJISp
Ha3apuscH /16 aTanaau.

I'toiirenc EBpomna onumnapu muupa OupuH4duiIapaan O0ynuod
EpYFIIMKHUHT TYJIKUH XOCCaJlapyra 3ra SKaHJIUTY XaKuaark TabJIMMOTHU
SApaTAH.

Xakukarga sca €pyrnuk, Mcaak HproTon aitranunek, Kyém
KUCMUJAH KeTMa-KeT YUKUO KenaéTraH EpyFiuk 3appanapu (Epyriuk
KBaHTH €KH (POTOHJIAPH) OKMMHMHUHT TYJIKWH INAKINIA €THO KEeJUIIN
Tydaiinu Byxxyara kenamau. lly napca xaliparomysku, bepynuit xamaa

20224 FIZIKA, MATEMATIKA va INFORMATIKA




O. K. Xanunos. A0y Paiixon bepynuii 6éa Hon Cunonune épyenux maduamu xaxuoacu 115
¢uxprapu

N6uH Cuno nyné onumiuapuHu XX acprada 4yaiaruTuO KenraH Oy
xymookmapan X-XI acpmapmaék mnmuii 6amopar Kuiaub KyHraxmap.
bepynuit y3ununr «Kagumru xankiapaaH KoJraH €Aropiukiiap»
kutobuna (Oy kuto0 €3mnran BakTaa bepynuit 25-26 émnapaa 6ynran)
Oy Macayajia Kyiujarnia MyJaoxasa opuTaiu:

«Ky€ur Hypu xakua kyn ranupuiaras. buposnap 6y nHyp Kyénrauar
y3ura yxmam oJIoBCUMOH 3appanap 0ynu0, Kyém ranacunan yukaau
neca, 6omika OupoBIap 3ca, XaBO OJIOBra pymapa KelraHaa MCHUTaH!
cunrapu Kyémira pynapa kenu6 ucuiinu neiaunap. by - Kyéur onosaex
uccuk aeranu. lllynunrnek, Ky€m HypuHuHT XapakaTu Macajzacuia XaM
uxtuinodiap 6op.

bab3unap Hyp 3aMOHCH3IUp, YYHKH JKHCM 3Mac, Jeca, 0ab3uiap
5ca YHUHT 3aMOHHM T€3, YHAAH XaM Te3pOK OMpop Hapca WYK Ba LIy
cabab/aH Hyp TapaJIMIIU TE3JIUTUHU ce3ub OymMaliau, ned aiTaaunap.
UyHOHYHM, OBO3 XapakaTu Hyp XapakaTHJaH OFUPPOK (CEKUHPOK)AUP,
Hyp OIy XUXaTIaH yHra Ku€c KMIUHHO, Tapadullyd 3aMOHHU HIyHAan
aHIJIaHaJM...[2, 25-0eT]

bepyHUIHUHT EPYFIMKHUHT TaOMaTH XaKUJIAru cy3iapH, aiHuKCa,
nuKKaTtra casosop: «Kyémr sxucmu (3appanapu) Ba yHUHI LIybJlacu
TYJIKUHUHUHT SIKUH Kenuiy Epaaru xapopaT(MCCUKIIMK)HUHT 1acTiaa0Ku
cababnapunanaup». byrok annmomanunr Oy cysznapu HeroToH Ba
Iolirercnan Gapkim ynapok, XX acpia WIMHA KUXATIaH acOCIaHTaH
SIHTU XyJIOCara 3aMMH sIpaTra.

bepynuii ¥3 3amonnomu MoH CuHora iymnaran Kyduaara caBoiiu
NUKKaTra ca3oBOpAUp: «Arap UCCUKJIUK (EPYFIUK) MapKazjaaH
TapKaiayBuH OVyiica, y Xoiaa HUMa yuyH €pyFnuk ousra Kyéminan etuo
kenaau. Epyrnuk monnamu éxu apaznapmu (Ky&IHUHT XyCyCHATHME)?»
Annoma yily caBoJ OpKaJId MKKUTa MyXUM MacajlaHu yprara Taluiaiiy.
bupunuunan, bepynuii, Apacry, [ITonomeil Ba ynap U3A0LIIAPUHUHT
onam Mapkasuna Ep typamu, OytyHn onam Ep arpoduna aiinananm,
JIeraH TeOLIEHTPUK TabJIMMOTIapUra Kapiiu YIapok, EpyFiIMK MapKa3iaH
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Tapkanaau, GUKpu OUSIaH TeTMOLUEHTPHUK, sibHU Ky&m mapkaznuru
TaBJIMMOTHUTA HIIIOPA KWITaH 0yJica, MKKHHYM TOMOHIAH, EPYFIMKHUHT
Tabuatu Xakuaa Mon Cuno ¢pukprapuHu XaM OWITHCH KeJlau.

bepynuitnunr 0y ¢uxpnapu, yuaad 500 iinn keiinH OyroK HOJSK
onuMu KonmepHUK TOMOHUMIAH spaTHiITaH, caiiépanapHuHr Kyém
aTpoduaaru xapakaTuHu aijaHa makauna aed xucoOnaiaurax
TeTMOLEHTPUK Hazapuscuaa y3 udonacunu tomau. lllyHunraex,
bepynuii, caitépanap Kyémr arpodumga 6up maporada TYIMK ailiaHUIIN
naBoMuaa Mkku mapra Kyémra sxunnamub, MKKH MapTa yHJaH
y30KIamaan, 1e0 TabKuaIaiau. YHUHT Oy olaMIryMys Oamoparu sca
N .Kemnep Tomonnman ucbotnanras. [3, 51-6et]

EpyFuKHUHT TYIKUH TabuaTh Aeiuaranaa, pyFIuK 3appagapuHUHT
TYJAKMHCUMOH XapakaT KWJIUIIK Ky37a TyTUiaaau. AMMO E€pyFIUK
TYJIKUHJIQPUHUHT TAPKAJUILIH TYFPU UMUK HyHanumia 0ynaau. YyHku
EpYFIMK 3appaJlapuHUHT TAPKAJIUIINIATY TYJIKUHIIN XOIaTHU OIUH KY3
Ounan xkypub O6ynmaiigu. ByHunr cababu EpyFiauK TYITKUHIAPUHUHT
XKyna Kucka oymumuanp. MaTtepdepenims Ba mudpaxius XoaucaaapuHu
yprasuu xapa¢Huaa EpyriIMK TYJIKUHIAPU XaKUAa aHUKPOK TyILIyHYa
XOCHJI KWJIMII MYMKHH.

Cos Ba sipuM cosuTapHUHT Takao oymumu, O Ba Ky€m tytunuimm
kabu xoxucanap Ou3 EpyFinuK TYIKUHIAPUHUHT TYFPHU YU3UKIU
TapKaJUII XOAMCACUHU aHTNIa0 eTUIIMMHU3Ta MHCON Oyna oyand.
bepynmii Oit Ba Ky€m TyTtunuim cababmapuHu Kyiuiarnda n30X1auu:
«OlHuHr TyTrmmura cabad yaunr Ep coscura kupunmaup. Kyém
tyrimmu O# Bocutacuna Kyénmuar 6uznan tycummmm (srbHu Kyém
ownan Epaunr opacura OHUHAT KupuO Konuimm) Tydaimuaup. LLlyauar
yuyH OiHMHT Kopaiuium Fapd ToMoHAaH Ba KyEmHuHT Ty THIMIIHN 3ca
lapx TomoHaH GonutanMan . EpHUHT cosick TapaxT cosic CUHTapu
dbazona uysunran 6ynaau. O Kyémra nucoaran erruruu 0ypoxaa (180°)
6ynranga, OMHUHT KeHIJIaMacH IMMOJI KM JKaHyOra TOMOH KymaiiMaca,
EpHuHr cosicu nunra kupaau Ba TyTuiaagu. [2, 26-6et]
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Kyém tyrunumum onaunan O#f fapd ToMoHAaH kenub Oup mapua
oynyT Oepxutranaek yau (Kyémam) tycanu. Typnu kol (maxap)
napjaa OepKUTWIaIuraH caTxu Typiauda 6ynaau. Ammo, Ky€mHuHr
oepkutyBuncu (Oit) karta smacaup. Oitnu G6epkutyBuncu (Ep)
KaTTaaup».

Magxyn anabuérinapia EpyFIMKHIUHT CHHUIIN, TACBUPJIAPHUHT JIMH3a
épamuia KarTanamub KYpUHUIIN cababnapu WIK OOp MHIIM3 OJMMHU
bakon (XIII) Tomonugan épurunrannuru Kang stuinaau. Hlynunrnexk,
b3KoH 10ManioK THHUK HIKIIA OPKAJIM Kapairanja, xapguap Karraaamuo
KYPUHUIIMHU OupuHYMIapAaH O0ynub maiikaran Ba €3u0 KoJaupra,
neitunaaun. Ammo, Oy maB3yna bakonnan nirapupok bepynuit Ba OH
CHUHOHUHT MakTy0 OpKalu KWITaH caBOJI-)KaBoOlapu Ousrada eTtuod
KEJTaH.

V3 xatuna bepynuii Kyiiuaaru caBOJIHM ypTara Taunuiaau:
«OK, 10MaJIOK, THHUK OMp HIMIIAHU TUHUK CyB OWJIaH TYIaupuiICca,
KyHAMPUIIN IOMAJIOK TOLIHUHI KYWIUPUIIM KaOuaup. Arap y Huiia
CyBIIaH OYmaTuianb xaBo OWaH TYJIIUPHIITaH Oyica, KyiHaupManm Ba
Kyém mysnacunu tymnamaian. Huma yuyn myHnnait 6ynagu? SeHu,
CYBJIM HIMIIAAa KyWaupuil Kyuu Ba Ky€u nrybaacuHu TyIuiai KyBBaTu
KaHIai maiino oymaau?y.

Y6y caBonra Mon CuHo Kyingaruya ;xaBo0 6eprat: «Andarra, cyB
KaJIUH, HUcOaTaH OFup, 314, THHUK OUp xKUCM OYIMO, yHUHT 30THAA paHT
6opaup. lllynnaii cudaraaru xap Kanaail HapcagaH EpyFIIMK aKCIaHaAn
(cunaan). LlyHUHT yuyH CyB OMJIaH TYJNIUPWITaH JyMajoK LIMIIajaa
épyriuk akcianaau. [lybnaHuHT TYIUTAaHUIIWIAH KyHAUPHII KyBBaTH
naimo 6ymaau. AMMO XaBojia ITy'bJia Ky4Iu akciaHManau. YyHKH XaBo
HucOaran natud (cuiipak) Ba TuHuKAup, Ly cababnan arap yia romaaok
HIMIIA XaBO OWJIaH TYJIAMpUIICA, HIMIIAJa KyWIH akcaaHUI (EpyFiIuK
CUHMILIN) XOCWJI OYynMaian». XakuKaTaH XaMm, Hyp 3UWIMTH KUYMK
OynraH MyXuTJaH 3UWIMTH KaTTa OYiIran MyxXuTra (THHUK KUCMIIap/a)
VTran BakTaa €KM akCUHYa, 3UUJIUTY KaTTa OYiIraH MyXUTAaH 3UYINTU
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KWYMK OYIraH MyXuTra YTran BakTuAa Y3 WYHATUIINHU Y3rapTupam.
®dwusukana Oy XOANCaH éPYFIMKHUHT CHHUIIN Neimiany. [2, 28-0et]

Kabapuk nuH3anapaan éuaoun (mapauien) Hypiap YTraH BakTaa
sca Oy Hypiap Oup HyKTaja TYIUIaHAIW Ba KyHIWpPUII KyBBaTHra sra
oynamau (1-pacwm).

2-pacm T

by nykra JuH3aHMHI ¢GoKyc HyKTacu neitmnanu. Arap bepynunii
O6unadn M6H CHUHOHUHI IOKOpHIA 3UKpP KUJIMHIAaH KapaluapuHU
3aMOHaMM3 (pU3MKacH KOHYHJIapu OujaH TakKocIalauran Oyicak,
0000KaJIOHIAPUMHU3HUHT Oy Macasa/ia XaM TaMOMIIIA XaK SKaHIMKIIapUra
UIIOHY XOCHJI KUJIaMU3.

bepynuit MOon Cunora kypuin Ba KYpUIIHUHT cababiapu Xakunaa
YHUHT QUKPUHH OUITUII YUYH Kyiuaru caBoiHu ro0opaau: «Ky3 Hypu
BOCUTAacH OWJIaH MIPOK KWIMII - KYPUII KaHAKa, HUMa yYyH THHUK
CYBHUHT Targjard Hapca KypuHUO Typaau, XOJOyKH, Ky3 HypUHUHT
paBLIAHJIUTHY TUHUK KUCMIIap/aH akcianaau(cunaan)? CyBHUHT caTXU
CHJUIMK Ba SUITUPOK-KY?» (2-pacm).

N6u Cuno bepyHuitHUHT caBonura Kyinaarnia xaoo Oepras:

«ApactyHuHT (UKpUYa, KYPUII PAaBIIAHIWKHUHT KY371aH YHKUIITH
smac. K¥ypumr - paBIIaHIMKHUHT KY3/1aH YUKUALIM, Aeduin AQaoTyH
(ITnaron)nuHr cy3uaup. Apacty Ba AQIOTYHHUHT CY3/1apy TYTUIaHTaH1a
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UKKHU GUKp opacuza papk yk. Anbarra, AQaoTyH Oy GUKpHH KY UMUK
YVUyH JIaCTyp CaHaJa/JIUraH Japaxkaga MyTiaK Ba yMyMUH KWIAO alTau.
Ycro3 Aby Hacp ®opobuii ukku cy3 opacuaa papk WYKIUTHHU, UKKA
XakuM, (aspHU ApacTy Ba AQuOTyH) QUKpIAPUHHUHT OUpIIALIyBH
XaKuaaru TakiupHu Y3 kutobuma 6aéH KUIAW Ba OWJAMHIAIITHPIU.
Jlexun Apacty dukpuya, Ky3 Hypy OWIIaH KYPHIII - K3 WIUIard TaOuui
PYTYOATHUHT TabCUPIAHUIIUAUD. Y pyTyOaT K3 Munga HO3UK, THHHUK
carxra TyTHHYBYH, Y CaTX XaMMa paHIiap X0Jmra yTa OIyBYH, paHIJIapHA
KaOys1 KWlyBUMAMp. PaHIIIapHUHT TypUHHU TOMIIMPYBYH XKHUCMIa pyoapy
OynuIn OUIaH paHIIAPHUHT TONIUPHIUINN YPUHIUIUP. TaOuuii sxumn
pyTyOatnu (ky3aaru >kapa¢H) HO3UK THHHUK OYiraH Oup TypJaaH UKKUHYH
Typra yTajau Ba panraad tabcupiaananu. [y pytyOar kauon 6up Typran
MKKWHYM Typra yTca, KypyBUM KyBBaTHUHT XMC STUIMAraHu yuyH BOCUTA
KUJTHHATH.

By pyty0ar ¥3una naiino 6ynran akcaIaHUIIHA UIPOK KUaaau. Mana
mry xoamca Kypuminup. by xakna ¢aitnacypuunr «Kutob yn-nadce»
aCapUHHMHI UKKMHYM MakoJacuaa xamja Oy KUTOOHMHI Iapxjapuia
MabJIyMOT Oopaup. DHAM axBoJa IIyHAal Oyica xamaa XaBO HO3UK
KHCM OYnHO, paHIIAPHUHT KYPUII XOCCalapura TOMIIUpPYBYH Oyica,
caBoJJlary 1y0oxa KyTapuiaau, SbHU THHUK CYBHHMHI Tarujard Hapca
KYpUHAIU.

JKasoOman xypuau6 Typudauku, M6 Cuno rapuana A(QIoTyHHUHT
Kypuin cababnapu Xxakumar, spbHU «Kypum paBmranauk(Hyp)HUHT
KY3aH YUKUIIUAUPY JIETaH CY3JapuHU yMyMHI Tap3/ia alTuiran aed
Kapaca XaM, KYyIIpoK ApacTyHUHT (UKPUHU IapXJ1a0d, YyHUHT GUKpIapura
CysiHaJu.

N6n Cuno y3ununr «Pusuka», «THO KOHYHIapu» HOMIIHM HHPHUK
acapiapuja Oy Macasiara siHaJia aHUKJIUK KUPUTHO: «Arap Ky3UMHU3aH
HYp 4uMKuO, OyroMilapHH E€pUTaaWraH Ba oKuOaTaa Ou3 OyroMiapHU
Kypaauran Oyicak, HUMa y4yH Kedyacu Kypmaimus? HaxoTkwu,
KYy3UMH31aH YMKKaH Hyp OyTyH ojlamMHH EpuTHIITa eTca?» aes
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Adnorynnusr ¢ukpunu pan stagu. Ly Hapca XapakTepiauku, XaTrTo
lanuneit xam, AdraoTyHHUHT QuKpUHU pUBOKIAHTHPHO: «CeH oifHara
KaparaHuHrJa CeHJaH TapKajlaéTraH Hypjap Ky3ryJaH aKCIaHUIIN
(KaWTHUILIN) HATHXKACKUJA AKCUHTHU KypacaH, IIyHra yXIam Ky3aaH
YUKKAH Hypsap Oytomjapra TymuO KaiTrad, Ou3 yJaapHU Kypamus», -
ned m3oxaanaun.[3, 29-6er]

N6u CrHO KYpUIIHUHT acocuii cababiaprHu, akCuHYa, OyroMapiaH
Keqa€TraH HypJapHUHT KY3WMMHU3Ta TYNIHIIH Ba Ky3 raBXapuiaH
YTHO CHHUINM, CYHTpa Ky3mard TYp napjaja TaCBUPHHUHT IManio
Oynumu HaTuxkacunaa o3 Oepanu, ne6 tymyHTtupanu. M6H Cuno
«Tub xonyHIapu» KUTOOMHUHI YYMHYU KHUCMHAAH Oup O000MHHU KY3
aHaroMmuscura 6arunaiay. Y ana mry 6yiaumaa KY3HUHT TY3UIUIINHHY,
Kypui cababnapyuHu, UKKH Ky3 OMJIaH KYPHIL, paHIIAPHU aXKpaTUII Kabu
KYNIruHa Macajajapau Eputud oepaau.

W61 Cuno Y3unuHT « PU31Kay KUTOOHIa Ica, Y30KAaru OyFOMIapHUHT
KA4paiu0 KyprHUIIN cababinaprHu KypHIll OypyariHUHT KHYPanUIIIIaH
ne6 xucobmab, xarTto, XaHgacaBuii ucOoTaapuradya KeJaTUpau.
Iynunraex, acapaa aucnepcus xoxucacu Ba Oi atpoduna xocun
Oynanurad mrybJIaJaHuIl (rapaumr) cababrapuHu XaM WIMHUE acocaa
M30XJIaau. YHUHT GuKpuda, qucrepcus (kamaliak) XOJIHUCACHHUHT
cababu, Kyémnan kenaérran €pyfiMk HypilapuHUHI aTMocdepanaru
OynyTinapaaH YTraH BaKTAa PaHIIIM Hypiapra axpaJulluJaHIup.
VYHuHr éi makimna OynmumuHUHT cababu sca, Ep armocdepacuHuHr
[IapCUMOHIUTHAAHAND. [4, 23-0eT]

Oi1 atpodunary nrybJaHUHT (TApAUITHAHT) Taino 0ymumu Oiinan
kenmaérran (Kaitaérran) HypaapHuHr Ep armocdepacumaru OymayT
3appajapura Keiau0 TyHIMIIU XamJa yHJaH OWHaJaH KaWTraHIeK
KaiiTumm Ba épuraérran manoa (Oi)aunr Ep armocdepacuaan kapuiid
Oup XU y30KIUKAa Oyumuy Tydaiinu kypuin MailioHnaa 103 oepaiu.
Hemak, 16u CrHO Xap UKKaJla MacaJlaHu XaM, Typiiu a)coHaIapra smac,
OaJIK¥ Y3MHUHT WJIMHN Ky3aTUIIUIApUTa aCOCTIaHTaH XoJi1a 0aéH KUIa Iu.
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W61 CuHO 10511y31apHUHT Ke4acu KYPUHUO, KYHIy3U KYpUHMACITUTH
xakuga Amup Cynton Myaszsam FuécuainHHUHT caBoJiapura *,aBoo
tapukacuga «tOnmaysnap xakuaa pucona» 1e0 HOMJIAHTaH KUTOOUHU
é3aau. Pucona yu kucmaan nbopar 6ynu0, yHaa 105 1y31apHUHT Kedacu
KYpUHUO, KyHIy3W KYpHHMAacJIUTHHU cababu, Ky3aTyBYu TypraH
KOWHUHT Ky4Iu €KM Kyucu3 EpUTWIHILN TyPailsii SKaHIUTH aloXuaa
KAl KWiIub YTumamam.

bytok 06000KaJIOHIIAPUMHUZHUHT Tabuunit bannapHu
PUBOXJIAHTUPHIIA Kymran Oebaxo xuccaiapuHu Tanaba Ba
VKyBUMJIapra €TKa3Will YJIapHUHT Kanoujaa OyIOoK aXIo[apruMH3Ta
Oynran Mexp-myxaOOaTWHH  OIIMpAad, aXJomIapra MyHOCHO
Bopuc Oynuinra yHaaiiau. YaapHUHT XaéTH Ba MOKOIWHU YpraHUII,
yaapaaH cabok onuin Tajnada Ba YKyBUYMJIAPHUHT OHTH Ba PYXHUATHHH
IOKCAJITHPA/U, ailHUKCA IOKCAK BaTaHMApBapIIMK PyXUaa TapOusamaa
MYXUM YpuH TyTaau. [5, 86-0et]
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QOLDIQLAR YORDAMIDA DIOFANT
TENGLAMALARINING BA’ZI SINFLARI UCHUN BUTUN
YECHIMLARINI TOPISH

R.1.Eshimbetov, Qoraqalpog ‘iston Respublikasi, Ellikqal’a
tumani, 2-sonli umumiy o ‘rta ta’lim maktabi oliy toifali o ‘qituvchisi
J.R.Eshimbetov, Mirzo Ulug ‘bek nomidagi O ‘zMU, matematika
fakulteti, 1-kurs magistranti

Ushbu maqolada, Matematika Olimpiadasida uchraydigan Diofant
tenglamalarining ba ’zi masalalarini yechish qonuniyatlari o ‘rganilgan.
Bundan tashqari, ba’zi misollarning yechimlari ko ‘rsatilgan.

Tayanch so‘zlar: Formula, tenglik, ayniyat, gonuniyat.

In this paper explores the laws for solving some of the problems
of Diophant equations encountered in the Mathematical Olympiad.
Besides, the solutions of some examples are also shown.

Keywords: the formula, equality, identities, law.

B oOanmnoti cmamve uccnedyiomcs 3axkomvl peulenus HeKOmMopulxX
3a0au ouoganmosa ypagHeHus, ecmpedasuiuxcs Ha Mamemamuueckoui
onumnuaoe. Kpome moeo, noxkasamnwl peuieHusi HEKOMOPbIX NPUMEPOS.

Kntouesvle cnoea:  copwyna,  pagencmeo,  modicoecmeo,
3AKOHOMEPHOCMb.

Tenglamaning butun yechimlarini topish masalasi Diofant
tenglamalari deb yuritiladi. Shunday tenglamalardan x* 4 y2 =n
x + y3 =n va x* + y4 = n sinflarini ko‘rib chigamiz, bu yerda
n € N. Bunday tipdagi tenglamalarning butun yechimlarini topish
kabi nostandart masalalar matematika fani bo‘yicha olimpiadalarida
o‘quvchilarga misol o‘rnida berib kelinadi [1]-[2].

Ushbu, x* + y2 =n,n€N tenglamaning butun yechimlarini
topish uchun quyidagi tasdiglardan foydalanish mumkin. Ravshanki,
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bu tenglamaning butun yechimlari X,Y € [_pap] kesmaga tegishli
boladi, bu yerda p = [x/ﬁ } .

1-tasdiq. Agar x* + y2 =n,n€N tenglama (m;k ) natural
yechimga ega bo‘lsa, (k;m) simmetrik juftlik ham tenglamaning

natural yechimi bo‘ladi, chunki
XY =m k= 4+m=n

2-tasdiq. Agar (k,m) juftlik x* + y2 =n, n € N tenglamaning
natural yechimi bo‘lsa, u holda (k;:l: m), (j:k;m>, (:I:m;k),
(m;:l: k ) 8 ta juftliklar ham tenglamaning butun yechimlari bo‘ladi
[3].

Bunga yechimlarni tekshirish orqali ishonch hosil qilish mumkin.

1-masala. 2 + yz =2000 tenglamaning butun yechimlarini
toping.

Yechish. x? + y2 = 2000 tenglamaning natural yechimlari
bo‘lsa, ularni topamiz. X >3 deb, 2000=5-400=20"-5
ekanligini e’tiborga olib, X = 20k y =20m desak, K +m>=5
va k > m bo‘ladi. k? soni {1;4} bo‘lishi mumkin. U holda m* mos
ravishda {4;1} bo‘ladi. K >m bo‘lgani uchun f2—=4 va
m?=1. Bundan k=2, m=1. Natijada x=40 va y=20.
Tenglamaning natural yechimlari {(40; 20);(20; 40)} . Tenglamaning
butun yechimlari esa 8 ta:

{(40;420);(£40;20); (20; 4 40);(£20;40)}

2-masala. X +y2 =2009 tenglamaning butun yechimlarini
toping.
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Yechish. Dastlab, 2 + y2 =2009 tenglamaning natural
yechimlari bo‘lsa, ularni topamiz. Aniqlik uchun, X > ¥ deb olaylik
va 2009 =41-49 — 4]1.7* ekanligini e’tiborga olib, x =7k va
y="Tm desak, k* +m* =41 bo‘ladi. x>y dan k>m bolib,

k> soni {1;4;9;16;25;36} bo‘lishi mumkin. U holda 7° soni mos
ravishda {40;37;32;25;16;5} bo‘ladi.

k>m bo‘lgani uchun k> =25 va m* =16 . Bundan k=35 va
m =4 po'lib, natijada x =35 va y = 28 bo‘ladi.

Demak, tenglamaning natural yechimlari {(3 5; 28) : ( 28;3 5)}
bo‘lib, tenglamaning butun yechimlari esa

{(£35;28);(35;+:28); (:28;35);(28;£35)} bo'ladi.
Javob: tenglamaning butun yechimlari
{(£35;28);(35+28); (+:28;35);(28,£35)}

Ba’zi masalalarni qoldigli bo‘lish bilan bog‘liq bo‘lgan quyidagi
tasdiglardan foydalanib yechish mumkin.

3-tasdiq. Aniq kvadratni 3 ga bo‘lganda 0 yoki 1 qoldiq goladi.

4-tasdiq. Aniq kubni 9 ga bo‘lganda 0 yoki 1 yoki 8 qoldiq qoladi.

Agar aniq kub manfiy butun son bo‘lsa, u holda uni 9 ga bo‘lganda
moduli bo‘yicha 9 dan kichik manfiy son qoladi. Bu manfiy songa 9
sonini qo‘shib, musbat qoldiqqa almashtirish mumkin.

Masalan, -2 sonini 7 ga; -1 sonini 8 ga; -8 sonini 1 ga; -6 sonini 3 ga
almashtirish mumkin.

S-tasdiq. Sonning 4-darajasini 16 ga bo‘lganda 0 yoki 1 qoldiq
goladi.

6-tasdiq. Ketma-ketkeluvchinatural sonlar n(n + 1) ko‘paytmasini
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10 ga bo‘lganda 0 yoki 2 yoki 6 qoldiq qoladi, ya’ni 0 yoki 2 yoki 6
raqami bilan tugaydi. n (n + 9) soni ham 0 yoki 2 yoki 6 ragami bilan
tugaydi.
3-tasdiqning isboti. n =3k +r 1€ {0;1;2} deb olsak, u holda
n’ =(3k+r) =9k +6kr +r? =3k(3k +2r)+ 7
bo‘lib, 7 ? ni 3 ga bo‘lgandagi goldiglar bilan bir xil bo‘ladi, ya’'ni
0;1; -
{ 4}tasdiqning isboti. n=3k+r re {0;1;2} deb olsak, u holda
n =(§,k+r)3 =27k + 27k +36kr” + 1 = 9k (3K + 3kr + 4 ) + 1
bo‘lib, ' ni 9 ga bo‘lgandagi qoldiglar bilan bir xil bo‘ladi, ya’ni
0;1;8¢.
{ 5-ta}1sdiqning isboti. 7 =2k da n* =16k" va n=2k +1 daesa

n' = (2k +1)" =16k" +32k> + 24k> + 8k + 1=
=16k>(K* + 2k +1)+8-k(k+1)+1=16k"(k+1)" +16g +1
%/__/

2q

bo‘lgani uchun n' sonini 16 ga bo‘lganda 0 yoki 1 qoldiq qoladi.

6-tasdiqning isboti. 7 soni 0;1;...;9} ragami bilan tugasa, n+1
soni esa mos ravishda {1;2;...;()% raqami bilan tugab, ”(”l + 1) soni
esa {0; 2; 6} raqami bilan tugaydi. Bu tasdigni isbotini quyidagi jadval
asosida ham ko‘rsatish mumkin:

1_ning oxirgi ragami 0| 1]2]3]4[5]6]7[8]9
2131415167 [18[1910
ol216l2]10J0[2][6]210

—

n +1 ning oxirgi ragami

n(n + 1) ning oxirgi raqami
7-tasdiq. Aniq kvadratni 7 ga bo‘lganda 0 yoki 1 yoki 2 yoki 4
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qoldiq qoladi.
8-tasdiq. Aniq kvadratni 5 ga bo‘lganda 0 yoki 1 yoki 4 qoldiq
goladi.
7-tasdiqning isboti. » =7k + 7, 7 € {0;1;2;3;4;5;6} deb olsak,
u holda
nt=(Tk+r) = 49K + 14kr + 12 = Tk (Tk + 2r) + 7

bo‘lib, #* ni 7 ga bo‘lgandagi qoldiglar bilan bir xil bo‘ladi, ya’ni
{0;1;2;4} .

8-tasdigning isboti. =5k +7, re {0;1;2;3;4} deb olsak, u
holda .2 _ (5 4 1)’ =25k +10kr + > = 5k (5k +2r) + 17

bo‘lib, ¥ : ni 5 ga bo‘lgandagi qoldiglar bilan bir xil bo‘ladi, ya’'ni
{0;1;4}-

Endi bu tasdiglardan foydalanib masalalar yechamiz.

3-masala. X + y3 =2021 tenglamaning butun yechimlarini
toping.

Yechish. 4-tasdiqqa 3ko‘r213, aniq kubni 9 ga bo‘lganda {0;1;8}
qoldiq goladi. U holda X + )" ni 9 gabo‘lganda esa 7 €{0;1;2;7;8}
qoldiq qoladi, ammo 2021 sonini 9 ga bo‘lganda 5
qoldiq goladi, chunki 2021:9= 224(q01diq5) )

Demak, tenglama butun yechimlarga ega emas.

Javob.: Butun yechimlari mavjud emas.

4-masala. 2022 sonini ikkita butun sonlar kublarining yig‘indisi
shaklida tasvirlash mumkinmi?

Yechish. Masala shartiga ko‘ra, 2022 =x"+ 3’ va x,y butun

sonlar. Bu masala 3-masalaga o‘xshash  bo‘lgani  uchun
2022:9=224(q01d1q6) bo‘lib, 2022 sonini 9 ga bo‘lganda 6
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qoldiq goladi,ammo kublaryig‘indisini9 gabo‘lganda 7" € {0; 1,2;7, 8}
goldiq qoladi.

Demak, tasvirlash mumkin emas.

Javob.: Mumkin emas.

S-masala.  2017x° —2015)° =2021  tenglama  butun

yechimlarga ega emasligini isbotlang.
Isbot. Tenglamadan  2017x’ =2015y° +2021  hosil
bo‘ladi. Anigni 9 ga bo‘lganda 0 yoki 1 yoki 8 qoldiq qoladi.

2017:9=224(qoldiql) . 2015:9=223(qoldiq8) -
2021:9= 224(qoldiq5) bo‘lib, 2017x> ni 9 ga bo‘lganda ham 0

yoki 1 yoki 8 qoldiq qoladi, ammo 2015 42021 ni 9 ga bo‘lganda
8:0+5=5 , ’
botlib, 5 yoki 4 Yokl § 4 oTakii? +4 8:84+5=69=9-7+6

Demak, tenglama butun yechimlarga ega emas.

Javob: Butun yechimlari mavjud emas.

6-masala. x* + )" +z* =2012 tenglamaning butun yechimlari
mavjudmi?

Yechish. Sonning 4-darajasini 16 ga bo‘lganda 0 yoki 1 qoldiq
qolib, xt+ y4 +z% ni 16 ga bo‘lganda hosil bo‘ladigan eng katta
qoldig 1+1+1=3, ammo 2012 sonini 16 ga bo‘lganda 12 qoldiq
qoladi, chunki 2012:16 =125(qoldiq12).

Demak, tenglamaning butun yechimlari mavjud emas.

Javob: Mavjud emas.

7-masala. 2022 sonini beshta butun sonlar 4-darajalarining
yig‘indisi shaklida tasvirlash mumkinmi?

Yechish. Masala shartiga ko‘ra, 2022 = x* +y vzttt

va X,),Z,f,Uu butun sonlar. Sonning
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4-darajasini 1 6gabo‘lgandaOyokil qoldiqqolib, xt+ y4 +z2t+t +ut
yig‘indini 16 ga bo‘lganda hosil bo‘ladigan eng katta qoldiq
I+1+1+1+1=35 bo‘ladi, ammo 2022 sonini 16 ga bo‘lganda 6
qgoldiq qoladi, chunki 2022 :16 = 126(q01diq6) .

Demak, tasvirlash mumkin emas.
Javob: Tasvirlash mymkin emas
8-masala. 2022 - 62016" + 1) sonini ketma-ket keluvchi natural
sonlar ko‘paytmasi shaklida tasvirlash mumkin emasligini isbotlang.
Bunda 7 natural son.
Isbot. Faraz qilaylik, tagvirlash mumkin bo‘lsin. U holda
2022 (2016” P =k(k+1) k€N borladi
2016" 5oni 6 ragami bilan tugab, 2022 - (2016 + 12 soni esa 4
raqami bilan tugaydi, ammo ketma-ket keluvchi natural sonlarning
k ?k + 1) ko‘paytmasi 6-tasdiqqa ko‘ra 0 yoki 2 yoki 6 ragami bilan
tugaydi.
Demalk, tasv1rlash mumkin emas.
9-masala. X° +x +10y = 2021 tenglikni qanoatlantiruvchi butun
sonlar mavjudmi?

Yechish. X sonining oxirgi ragami {0;1;2;3;4;5;6;7;8;9} bo‘lsa,
u holda X’ ning oxirgi ragami mos ravishda {0;1;8;7;4;5;6;3;2;9}
bo‘lib, x’ +x+10y yig‘indining oxirgi raqami {0;2;8} bo‘ladi,
ammo 2021 sonining oxirgi raqami esa 1 ga teng.

Demak, butun sonlar mavjud emas.

Javob: Mavjud emas.
10-masala. n'+ 4 sonini & va k +9 natural sonlar ko‘paytmasi

shaklida tasvirlash mumkinmi? Bundany!=1-2-3....-n
faktorial.

Yechish. 7=1 da 1+4 =35 sonini kK va K+9 natural sonlar
ko‘paytmasi shaklida tasvirlash mumkin emas.
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n=2da2+4=6 sonini k va k +9 natural sonlar ko*paytmasi
shaklida tasvirlash mumkin emas.

n=3da6+4 =10 sonini k va k +9 natural sonlar ko‘paytmasi
shaklida tasvirlash mumkin, chunki 10 =1- (1 + 9) .

n=4 da 24+4=28 sonini kK va k+9 natural sonlar
ko‘paytmasi shaklida  tasvirlash mumkin emas.

n>5dan+4=10p+4 bo'lib, n+ 4 sonining oxirgi ragami 4
bilan tugaydi, ammo k (k + 9) soni esa 0 yoki 2 yoki 6 ragami bilan
tugaydi.

Javob: =3 da mumkin.
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