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ILMIY-OMMABOP BO‘LIM
abc-I'HITIOTE3ACH

Paxumoe A.A, Y3MY npogpeccopu,
Pycmamoe 10.T, KBXTXKTMOXM mamemamuka yKumyguucu.

Mavaymku ypma maxmab mamemamuxa 0apcaapuoa xicygm, mox
6a myoO coHaapuea oud MUcon 6a MAcCAIALAp KYPUuieanuod, YKy8uuiap
0y mae3zyea ocyoa kamma KUUKUWL Ounan énoawuuaou. 3epo xap
KaHOatl MAcCAalaHute 3aMuHuoa couaap émaou. Kynuunuk, sxcymiadau
makmab yKysuuiapu xam, “OymyH coniapea ouo 6apua macaianap
xan xuaub oynunean”, 0eb yunauou. Acauoa sca, akcunda, OymyH
coHaap ounan 6OENUK, Xycycan myb coniapea ouo, eHuMuHu Xaiu Xam
MONMA2AH MACANANAp VIULAAHUMUZ0aH Xam Kynoup. Maxonada wiynoai
macanranrapoan oupu oyamuwt abc-eunomesacunHune KUCKAua mapuxu
bepunea.

Taanu cyznap: abc-eunomesacu, connune paouxanu, Pepma meo-
pemacu.

It is known that in the school, when considering examples and
tasks related to even, odd, or prime numbers, schoolchildren show a
rather high interest in this topic. Because, on the basis of all tasks are
integers. Many, including schoolchildren, think that “all tasks related
to integers have long been resolved”. Actually, conversely. Unsolved
problems associated with integers, in particular with primes, are more
than enough. In the article, as one of such problems, a brief history of
the abc hypothesis is given.

Keywords: abc-hypothesis, radical of a number, Fermat's theorem.

H3z6ecmno, umo 6 cpedHetl wiKone, npu paccMompenuy npumepul u
3a0a4u céa3aHHble C YEMHBIMU, HEYEMHBIMU ULU C NPOCTNBIMU YUCTIAMU,
WKOTbHUKU NPOABIAION OOCIMAMOYHO BbICOKUL UHMeEpeC K MOl meme.
Ilomomy umo, na ocnoge 6cex 3adau nexcam yenvie yucia. Muozcue,
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4 ILMIY-OMMABOP BO‘LIM

8 MOM Yucie WKOIbHUKU, OYMAIOm, Ymo «8ce 3a0ayu, C8sA3aHHble C
Yenvimu Yuciamu, 0asHo paspewenvly. Ha camom dene ece naobopom.
Hepewennvle 3a0auu, ceészannvie ¢ yeavimu, 8 YACMHOCU C RPOCHbIMU
yuciamu, bonee yem docmamoyno. B cmamve, 6 kauecmee 00H020 U3
makux 3a0ay, 0aHa Kpamkas ucmopus abc-eunomesul.

Knroueswie cnosa: abc-eunomesa, paouxan uucaa, meopema @epma.

MabiiyMKH ypTa MakTad MareMaTHKa Japcliapuia COHJIAp YCTHAA
amasutap OonuIaHUIIM OWJIaH, XKyMJlaJaaH Xy(pT, TOK Ba TyO cCOHIapura
OMJl MHCOJI Ba Macanajap Kypuiranuaa, yKyBumiap Oy MaB3yra kyaa
KaTTa KU3UKUII OmiaH €Haamumany. 3epo xap KaHiail MacajiaHUHT
3amMuHHJA coHnap €ramu. Kymunnuk, sxymianan mMaktad YKyBUMIapu
XxaM, “OyTyH coHyapra ouj Oapya Macanajap Xaja Kwind OynuHran”,
ne6 yitmaiinm. Acimna 3ca, akcuHYa, OyTYH COHJIap OWiaH OOFIUK,
XycycaH TyO COHJapra Ouj, CY4UMUHH XaJld XaM TOIIMaraH macalasiap
Yitmaranumusnan xam kynaup. bynnait macananap O6unan “conmnap
Hazapusicu’’ IIyFyJUIaHA !,

Vrrau acpuunr 80-un iinmnapuna gppaniys maremaruru Jx. Dctepie
Ba aHMMSUIMK Maremarukiap P.Mbaiicon, b.Crorepce Ba [{.Maccepnap
“abc-rumnoTe3acu’” HOMU OWJIaH TAHWITAaH MaB3y/la KeTMa-KeT Oup Heda
MakoJanap ybJIOH Kuiuiin. bab3n ManOanapaa Oy runotesa “Ocreprie-
Maccep rumnote3acu’” xam J1e0 pUTUIaId. X03UpTru KyHaa Oy MaB3y
yTa momsap6 0yimob, cornap HazapuscHu Oyiindya edwiMarad Oup Heda
MyaMMo OuyIaH XaM OOFITUKIup. YOy Makosaaa Oy MaB3yHUHT Y3aruHu
XaBoJia ATTaH X0J1/1a, OyTYH COHJIapra OuJ] eunIMara 0ab3u KH3UKapiu
Macasaiap OOpIUTHHA MakTal YKyBUMIAPUMH3TA €TKa3MOKIHMMU3.

MabiayMku apuMETHKaHHHT aCOCUN TeopeMacura Kypa UXTUEPUit
HaTypalx n COHM n=p-p)*-..-p’* Kabu Ty0O KkymaiTyBumiapra
éinmnanu. bynna rad(n):=p,-p,-...- p, KaOM aHUKJIAHTaH COHTa
n COHUHUHT pajuKainu neiinnaau. Macaman, 6=2-3, 24= 2°.3,
36 =27 -3% okanunan rad(6) = rad(24) = rad (36) = 6, rad(6) = 6 ; xyz-
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A.A. Paxumos, 10.T. Pycmamos. abc [ unomesuscu

v ynaain 2018 =2-1009, 2019 =3-673 skanunan rad (2018) = 2018
rad(2019)=2019. Taspudra kypa paaukan yayH KyHuaara xoccaaap
VPUHIIU:

1) rad(n)<n

2) rad(n*)=rad(n).

V3apo Ty6 Gyran yuTa connap yayH a+b =c Gyncun. Y xomnma

rad(abc) =rad(a)-rad(b)-rad(c).
MyTaxaccucinapHu, KYpUHHIINIAH COAJIa Ba I'YEKU MabHOCH3 OYIIran
c<rad(abc) Ba c>rad(abc)

TEHTCH3JIMKIIap KU3UKTUpraH. Wk aBBan c¢>rad(abc) xadbu (a,b,c)
YUIMKJIAp KYT 5Mac, SbHH yJap YeKIH COHJa /€0 TaXMUH KUJIMHTaH.
Macanas, (1,8,9); (9,16,25); (3,125,128), B.X.k. 6y1u0, ¢ < 50000
yuyH 276-Ta y4iauk 6opiuru anukianrad. Jlekun, VkeN yuyn a =1,
bh=3" _1, ¢ =3% connap xam GyH1ail yaInuK 3KaHUIaH ¢>rad(abc)
TEHTCU3JIMKHU HAaTypaJjl COHJIAp TYIUIAMKJIa YEKCU3 KYTI €4MMH OOpIUTU
MabIyM OYnau. Bynnan cyur, Tabuuii papumiia Hasoar c>rad(abc)’
TEHTCU3JINTUTa KelraH O0yiu0, NIy KyHraya YHU KaHOATIaHTHUpPAIUraH
oupopra xaM (a, b, c) ywmk ronwmMarad. Lllyanan cyur, ¢>rad(abc)”
TEHTCU3JIMKHUHT 0 Japa’kacl acTa CEeKMH KaMalTupuia OOILIaHraH,
Macanad, p=1,6 ydyH 3-ta yummk, p=1,5 yuyH asca 13-ta yunuk
TOTHJITaH.

Iy myHocabar OunaH, Tabuuil paBumaa abc-runoresacu aed
HOMJIAaHYBYM KyHMJIar¥ TaXMUH Mai10 Oyiarax:

I'unotesa (Maccep, Octepre, 1985). Ve >0 conu yuyH

1+&

c <rad(abc)
TEHICU3JIMKHU a+b=c xabu Oynran y3apo TyO HaTypaj COHJIAPWHUHT,

YeKJTM COHIArH (@, b, ) yUTUKIIap/IaH TalKapy, 0apyac KaHOATIIAHTUPA]IH.

['unore3anuHT Kylnmara TeHr Ky4iu udomacu xam 6op: Ve >0
connyuayH 3K, >0: a+b =c xabu 6ynran y3apo Ty Hatypai (a,b,c)
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6 ILMIY-OMMABOP BO‘LIM

l+&

yunuknapuunr 6apuacu yuyn c¢ <K, -rad(abc)™® tenrcusmuk
YpUHITH.

Ouau HaBOar Oy TMMOTE3a KAHYAIWK KUIIUA Ba MyXHM dKaHHTa
kenau. Mabnymku, XVII-acpauar 30-um dunnapuna Gpaniys
maremaruru [Ibep @epma Kyitunaru reopemanu udona strad (Fermatrs
last theorem): x" + y" = z" Tenniama n > 3 yayH HOMIaH hapkiu OyTyH
€urMra sra sMac.

lapuu [1.depma TeopemManu ucOOTIaraHuHM €3rad Oycana, yHUHT
Koro3iapuiaH ¢akar n =4 yudyH (I1y KyHrava siroHa 3JeMeHTap) ucOo-
¢ Tomwirad. n =3 yuyH JI.Oinep (XVIII-acp), n =4 yuyn [.Jlame Ba
3.Kymmep (XIX-acp) ncbornaran. Teopema n yuyH ypuniu 0yica, kn
y4yH XaM YpuHiu 3kaHugad Pepma teopemacu, XycycaH n=06 ydyH
XaM TYFpunup. DHau abe-runore3acu €paamuaa Oy TeopeMaHu n > 6
yuyH uc6om1aitMus. abc-runoresanunr & =1 yuyn xomu ¢ >rad(abc)’
TEHTCU3JIMKHHA KAHOATIIAHTUPYBUM OMpOpTa XaM (a, b, ) yUIuK MaBxKy[]
SMacIuruaan (TonWIMaraHiIuruaan) goiasaHaimuk.

@apaz kunaiuk x" + y" = z" Tenrama ypunmm 6yncu. PagukaaHuHr
FOKOpHUIard MKKHATA Xoccacuaan oiganancak: a=x" b=y", c=z"
COHIAPH yUyH a+b =c skaHupan c <rad(abc)’ TeHrcH3IUIUTa Kypa
z" =c<rad(abc)’ =rad(x"y"z")’ =rad(xyz)’* = (xyz)* <(2’)* = z°
o0ymmo, n <6 xocwn 6ymamu. n=3,4,5,6 map yayHsca x" + y" # z" skaHu
tokopuaa antuwnau. llynnait kunu0, abe-runore3acu épaamu Ounax
depma TeopeMacu Oup caTpiIvK Kymiia OuiaH uCOOTIaHap SKaH.

Acnuma Oy Teopema Kymxaaiap yuyH xam ypunnuaup. Kynxammap
xakuga 6apyamMu3 ‘“Xxamma HapcaHu Ownaman”’, ne0 Vinaimus. JlekuH
KyHua KeNTUPWIATUTaH MabIyMOTIap PUKPUMHU3HY Y3rapTupaiu aeo
yinanmms.

Kommuieke koapunirentnu 6apua kynxaanap tymaamuau C[¢] kabu
Oenrunaimik. Y xonpa Vf e C[t] (£ #0)xynxan
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k
S =¢ H(t—a[)mi KYypUHHIIHAA E3UIHIIA MyMKHH, Oy epaa
i=1

¢ #0; a,a,,..,q, - KYIXaJHUHT TypJiU WIAN3IAPHU Ba M, - COHIAPU
Oy WAIM3JIapHUHT, MOC paBUIAa, Kappajapu Oynaub, ylapHUHT
nurnngcu: n=deg(f):=m, +m, +...4+m, KYNXaJHUHT JapakaCUHU
O6epaau. KynxagHuUHT Typiau UIIU3Iapu COHUHU ny(f) kalwu
Oenrunaiimus: n,(f)=k.HWkkn f Ba g (HONb OynAMaraH) Kynxamuiap
yuyH n,(fg) < n,(f) + n,(g) TEHICU3IMKHU KYpCaTHII KUINUH 3Mac.
TymyHapauku TeHMIMK f Ba g Kynxajiap y3apo TyO Oyiaranuia
Oaxapunmanu. ABBan Kyuumaru M»aiicoH-CTOoTepc TEOpeMacUuHU
KEITHPaAMU3:

Teopema. Arap f,g,he C[¢t] y3rapmac 6ynmaran xKypT-xypTu
ounan y3apo Ty0 kynxamiap 6ynuob, f +g =h O¥ica,

max(deg(f), deg(g), deg(h)) < n,(fgh) - 1.

bup kaparia, Oy Teopema Xxam MyxuM OyIMaraH HIyH4aKku OMp HaTHxa
Kabu KypuHcaaa, Kyiujaa KeITUpWIaJAUuTaH Taaouru Oy TeopemMaHu
KaHYaJIuK XKUIIUN d2KaHUHU Kypcartaau. Pepma TeopeMacCHHUHT
KYTIXa y1ap yuyH HIaKJIM aBBAJIAH MabIyM 010, anreOpauk reoMeTpHst
ycyiapy 0uiian ucootianran onu. Ammo y Maiicon-CtoTepc Teopemacu
épaamuia xKyna coaaa ucOOTIaHaIu.

Teopema. x(¢)" + y(¢)" = z(¢)" Tenrmama n >3 HaTypaa COHU YUYH
x,y,z € C[t] y3rapmac Oynmaran xkypr-KypTu Ounan y3apo TyO
KYTIXaJjiapaa e4umMra 3ra 3Mac.

Hcoor. f(t)=x(t)", g(t)= y(t)" Ba h(t)=z(t)" xabu Genrmnacax,
f + g =h skanunax rokopunaru Maiicon-Ctorepc TeopeMacura Kypa

max(deg(f), deg(g), deg(h)) < n,(fgh) - 1
0ymu6, xap Oup xynxan yuyH degx(z)" < n,(x(t)" y(¢)"h(t)") — 1
Oaxxapunaau. Kynxammap yayx
degx(¢)" =n-degx(t), ny(x(t)")=n,(x(¢))<degx(t)
skanuyan n-degx(t) < degx(¢) + deg y(¢) + degz(¢) — 1.
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8 ILMIY-OMMABOP BO‘LIM

Xynau myHga y(t) Ba z(¢f) Kynxaajaap y4yH
n-deg y(t) < degx(¢) + deg y(¢) + degz(¢) — 1,
n-degz(t) < degx(¢) + deg y(¢) + degz(¢) — 1.

TenrcusnukiaapHu y3apo Kyuicax,
n-(degx(t)+deg y(¢) +degz(z)) <3-(degx(¢) + deg y(¢) + degz(¢))-3,
éku  (n—3)(degx(¢)+deg y(f)+degz(t)) <-3.

TylyHapIuKy OXUPTY TEHTCU3IMK 71 2 3 y4yH UMKOHCU3AUD, YyHKU
aKc XoJIJja TEHTCU3JIMKHUHT Yan Tapadu HOIb EKU MycOar, YHT Tapadu
aca MaHpwuit 6Ymuo6 3umnuar xocun 6ynaau. Mcoot Tamom.

Hemak, kypuiranu kabu, Maiicon-Ctorepc Teopemacu OuinaH
depma TEOPEMACHHUHT KYTIXaAj1ap MaKIU XaM XKyza coaaa ucOotianap
skaH. Aciuza Oy Teopema abc-rUMOTe3aHMHI KYNXaajap BapHaHTH
necak Oynaau. dakar yHnan ¢apku Oy Teopema Mboiicon Ba Crorepe
TOMOHUJIAH NCOOTIAHTaH.

DHnu abc-rumnoTe3ara Karaimk. Yara kypa: Ve >0 yuyH

1+¢

c <rad(abc)

Ba a+b=c udonanapuu y3apo TyO COHJIAPHUHT (aKaT YCKIUTACH
KaHOATIIAHTUPMaNIH.

|
[y muocabar 6unan o = p(a,b,c) = e

Inrad(abc)

kabu p conum annknanca, ¢ = rad(abc)” 6ym6,1) a=2, b =3"-109
c=23" yuyn p=1,62991..;2) a=11>, b=3-5°-7°, ¢ =2"".23 yuyn
p=1,62599.. Ba 3) a=19-1307, b=7-29-31°, ¢=2*-3".5* yuyn
p =1,62349.. >xanu aHukigaHrad. by mucomnapnaru p — nap up-
paumoHan connap 6ynub, p =1,62991.. — coHu 11y KyHra4ya TONWITaH
9HI KaTTa COHaMp. MakomaHu, Iy YpUH/Ia Xa€IMMA3Ta KEJITraH IIyH1an
caBoJl OWJIaH TyraraMu3: MaTeMaTHKaJard MKKUTAa acOCHM Ba MyXHUM
m=3,14... Ba e=2,78... uppauuoHasu coniapu karopuaa p =1,62991..
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KabM y4YnHYU COH XaM OopmHu ?

Makxosa myamumudnapu Cuuyan yauBepcuteT (XXP) npodeccopu
dapxon XacaHOBWUY DIIMAaTOBra MaB3y OyHHW4ya TaBCHUS KHJTaH
MabJIYMOTJIAPH YUYH KaTTa MUHHATIOPYMINK OWITUPAIH.
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UMUMLASHGAN SHUR TENGSIZLIGI VA UNING
TENGSIZLIKLARNI ISBOTLASHDA QO‘LLANILISHI

L. Qutliyeva, Urganch tumanidagi I-son umumiy
o ‘rta ta’lim maktabi o ‘qituvchisi

N. Egamberganov, UrDU talabasi

Z. Hoshimova, O zMU magistri

Ushbu maqgolada Shur tengsizligi va uning turli umumlashmalari
keng yoritilgan. Shuningdek, ba’zi olimpiada masalalarini yechishda
Shur tengsizligining tadbiqglari keltirib o ‘tilgan.

Tayanch so“zlar: olimpiada, tengsizlik, tenglik, isbot, yechim, teore-
ma, izoh, simmetrik yig indi, siklik yig’indi, tartiblangan uchlik, ayniyat,
funksiya, monoton funksiya, o ‘suvchi, kamayuvchi, gavariq funksiya.

This article presents the Schur s inequality and its generalizations.
Moreover, we will see some of its applications to solve mathematical
olympiad problems.

Keywords: olympiad, inequality, equality, proof, solution, theorem,
remark, symmetric sum, cyclic sum, ordered triple, identity, function,
monotone function, increasing, decreasing, convex function.

B osmoti cmamve, npedcmasneno uepasencmeo Illypa u ezo
obouwenus. bonee moeo, mvl yuOUM Hekomopwvie e20 NPUILOHCEHUS 015
peuweHuss 3a0a4 Mamemamuyeckoli ONUMnUAObL.

Knwuesvie cnosa: onumnuaoa, HepageHcmeo, pageHcmeo, 00Ka-
3amenvpCcmeo, peuletue, meopema, 3amedanue, CUMMEMpPUIHas cymma,
YUKTUYECKAsL CYMMA, YNOPAOOYEHHAs MPOLIKA, MOHCOeCme0, QyHKyus,
MOHOMOHHAS YYHKYUSL, 803pACmAaHuUe, YOblBaHUe, 8bINYKLAsL (DYHKYUSL.

So‘z boshida shuni aytishimiz joiz-ki, bugungi kunda yurtimizda
matematikadan olimpiada masalalariga bo‘lgan qiziqish keskin
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1. Qutliyev, N. Egamberganov, Z. Hoshimova. Umumlashgan shur tengsizligi va uning 1]
tengsizliklarni isbotlashda qo ‘lash

sur’atlarda oshib bormoqda. Bunga asosiy sabab qilib, albatta, yurtimiz
yoshlarining turli xalqaro yoki hududiy miqyosdagi olimpiadalari,
musobagalarda erishayotgan yutuqlarini keltirishimiz mumkin. Ya’ni,
bu jarayon yoshlarimizning matematika va uning jozibasiga bo‘lgan
qiziqishlarini oshirib bormoqda.

Tengsizliklar mavzusi shubhasiz, olimpiadalarning ajralmas bo‘lak-
laridan biri hisoblanadi. Va, albatta, ta’kidlash joizki, tengsizliklarga oid
juda ko‘plab xilma-xil kitoblar va turli uslubdagi maqolalar chop etilgan,
internet portallarida forumlar tashkil etilgan (giziquvchi o ‘quvchilar
matematik olimpiadalar bo ‘yicha yetakchi portal hisoblanuvchi www.
mathlinks.ro orgali “forum of inequalities” deb qidirishlari mumkin).
Tengsizliklar mavzusini asosiy qismi matematik olimpiadalarning asosan
“Algebra” qismiga kiritiladi. Matematik olimpiadalarda, masalalar asosan
4 guruhga bo‘linadi, bular “Algebra”, “Combinatorics”, “Geometry”
va “Number Theory”. Albatta har bir sohada, 0‘ziga xos tengsizliklarga
oid masalalarni uchratishingiz mumkin, masalan geometrik tengsizliklar-
ni ba’zilariga geometriya tomonidan yondashish talab qilinadi. Lekin,
tengsizliklarning katta ulushi ushbu olimpiadalarda “Algebra” qismiga
kiritiladi. Shu o‘rinda eslatib o‘tishimiz kerakki, ushbu maqola asosan
o‘rta maktab va akademik litseylarning matematik olimpiada masalalari
bilan qiziquvchi o‘quvchilari va ularning o‘qituvchilariga mo‘ljallangan.
Agar universitetlar olimpiadasi yoki oliy matematika tamonidan qaray-
digan bo‘lsak, tengsizliklar matematikaning ajralmas bir qismi va har
bir yo‘nalishda uchratishimiz mumkin.

Klassik tengsizliklarga qaraydigan bo‘lsak, ular bir nechta turkum-
larga bo‘linadi, ya’ni isbotlashning asl mohiyatiga ko‘ra. Ba’zida, shun-
day fikrlar paydo bo‘ladiki: “barcha tengsizliklarni yagona tengsizlik
bilan isbotlashimiz mumkin, oxiri barbir shunga kelib taqaladi”. Va,
misol tariqasida “AM-GM?”, ya’ni o‘rta arifmetik qiymat va geometrik
giymat haqidagi Koshi tengsizligini keltirishadi. Lekin, yosh iqtidorli
o‘quvchilardan ishonishlarini so‘rar edik-ki, aslida bu fikr haqiqatdan
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12 MATEMATIKA JOZIBASI

yiroq. Bugungi kunda, hatto klassik tengsizliklarning ham shunday tur-
lari borki, doim ham AM-GM ga kelavermaydi va AM-GM toifasidagi
tengsizliklar deganda, biz AM-GM yoki turli o’rta qiymatlar orqali kelib
chiquvchi Koshi-Bunyakovskiy va ularning umulashmalarini tushu-
nishimiz kerak (kengroq ma’lumotga ega bo‘lmoqchi bo‘lsangiz, quyida
keltirilgan [1], [3] adabiyotlarga qarashingiz mumkin).

Shunday tengsizlik oilalaridan biri, bu “Shur va SOS-Shur metod-
lari” hisoblanadi. Va, ushbu maqola asosan Shur tengsizligi va uning
ba’zi umumlashmalari haqida bo‘lib, ishonamiz-ki, sizlarning bilim-
laringiz va qiziqishlaringizni oshirishda o‘z hissasini qo‘shadi.

Qulaylik uchun quyidagi belgilashlarni kiritaylik:

> f(a,b,c)= f(a,b,c)+ f(b,c,a)+ f(c,a,b)

ya’ni, siklik yig‘indi va
D fab,0)=f(a,b,c)+ f(be,a)+ f(c,a,b)+ f(a,c,b)+ f(¢,b,a) + f (b,a,c)
sym
simmetrik yig‘indi. Masalan,

Za=a+b+c, Za=2a+2b+2c,

cyc sym

Za2b =a’h+b’c+c’a,

cyc

Y a’b=(a’b+ab’)+(a’c+ac®)+(bc+bc?).

sym

1-Teorema. (Shur tengsizligi) Ixtiyoriy a,b,c,t nomanfiy haqiqiy
sonlar uchun quyidagi

a'(a-b)a—-c)+b'(b—c)b-a)+c'(c—a)c-b)=>0 (1)
tengsizlik o ‘rinli bo ‘ladi, ya 'ni Za’(a —b)a—-c)=0.

cyc

Isboti. Bu yerda, tengsizlik siklik bo‘lishi bilan birga, sim-
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metrik hamdir. Ya’ni, umumiylikka zarar yetkazmasdan a>b>c
deb faraz qilishimiz mumkin. U holda >0 dan a>b' keladi, demak
a'(a-c)-b'(b-¢)> 0 va (a-b)(a'(a-c) -b'(b-c))+c'(c-a)(c-b)>0.

Oxirgi tengsizlik esa, isbotlanishi lozim bo‘lgan Shur tengsizligini
o‘zidir. Tenglik holi haqida gapiradigan bo‘lsak, agar b>c bo‘lsa, unda
aniq c¢=0 bo‘lishga majbur va a=b ligi kelib chiqadi. Aksincha, b=c
bo‘lsa, uholda (a-b)a'(a-c)=0 dan a=b=c kelib chigadi. Demak, tenglik
holi fagat va faqat a,b,c sonlar o‘zaro teng yoki bittasi nol bo‘lib qolgan
ikkitasi o‘zaro teng bo‘lgan holda bajariladi. Isbot tugadi.

Ko‘plab olimpiada masalalarida, Shur tengsizligining quyidagi xu-
susiy hollarini qo‘llash ancha samaralidir:

-t=0;ko‘pchilikka ma’lum bo‘lgan, @’ +b* +c* > ab + bc + ca
tengsizligi kelib chiqadi.

- t=1; yana bitta mashhur tengsizliklardan biri

a’ +b’ +c +3abc> Zazb keladi.

- t=2; quyidagi sym
a*+b*+ct +abc(a+b+c)22a3(b+c)
tengsizlikka ega bo‘lamiz. cye

Quyida, biroz murakkab bo‘lgan noodatiy bitta tengsizlik orqali Shur
tengsizligining tadbiqini ko‘rsatamiz.
1-misol: [AQSH, XMO ga saralash tanlovi — 2003] Aytaylik,

a,p.y € (Q%) lar berilgan. U holda

Z sina sin(a — fB)sin(a — y) >0
ac sin(f+y)

tengsizlikni isbotlang.

Yechish. Aslida ushbu tengsizlik Shur tengsizligining o‘zginasi,
fagat kerakli ko‘rinishga keltira olishimiz lozim. Agar umumiy maxraj
beradigan bo‘lsak,

Zsinasin(a — B)sin(a —y)sin(a + B)sin(a +y) >0
ere
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ni hosil gilamiz. Ushbu tengsizlik, sin(x — y)sin(x + y) =sin’ x —sin’ y
trigonometrik ayniyatga ko‘ra

Zsin a(sin’ o —sin® B)(sin’ a —sin’ y) > 0

aye
gaekvivalentdir. Ya'ni, a = +/sina, b =/sin #, ¢ =./sin y belgilash
orqali @,b,c e (0,1) sonlari uchun » a"*(a—b)(a—c)>0

cyc

ni hosil qilamiz. Bu esa, Shur tengsizligining t=1/2 holining o°zidir.

Endi, Shur tengsizligining ba’zi umumlashmalarini keltirib o‘tamiz.
Aslida, Shur tengsizligining o‘zi bugungi kunga kelib, trivial teng-
sizliklardan biriga aylanib qolgan, ya’ni olimpiadalarda aynan Shur
tengsizligining o‘zini tadbiq qilib yechiladigan masalalar kamdan-kam
ko‘rinish bermoqgda. Lekin uning quyidagi umumlashmasi juda keng
go‘llanilmoqda va bir nechta murakkab masalalar ham aynan ushbu
tengsizlik orqali isbotlanmoqda.

Agar (A,B,C) haqiqiy sonlar uchligiuchun 4> B> C yoki A<B<C
bo‘lsa, u holda uchlik tartiblangan deyiladi, ya’ni uchlik o‘sish yoki
kamayish tartibida bo‘lishi kerak. Berilgan ikkita tartiblangan uchlik bir
vaqtda ikkalasi ham o‘sish tartibida yoki kamayish tartibida tartiblangan
bo‘lsa, ular o zaro bir xil tartiblangan uchliklar, aks holda o zaro turli
(teskari) tartiblangan uchliklar deyiladi.

2-Teorema. (Umumlashgan Shur tengsizligi) Aytaylik, x,y,z no-
manfiy, a,b,c haqiqiy sonlar berilgan va (a,b,c),(x,y,z) uchliklar o ‘zaro
bir xil yoki teskari tartiblangan bo ‘Isin. U holda

x(a—b)a—c)+y(b—c)b—a)+z(c—a)c—b)=0 (2)

tengsizlik o ‘rinli bo ‘ladi.

Isboti. Umumiylikka zarar yetkazmasdan, a@ > b > ¢ deb olaylik. U
holda bizda ikkita hol mavjud.

I-hol: Faraz qilaylik, x> y 2z . U holda x(a—c)—y(b—c)>0
vaa—b=>0, z(c—a)(c—b) >0 lardan
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(a—=b)(x(a—c)—y(b—c))+z(c—a)(c—b) =0 kelib chigadi.

2-hol: x< y<zbo‘lsin. Unda, z(a-c)-y(a-b)>0 va b-c>0,
x(a-b)(a-c)>0 lardan

x(a—b)(a—c)+(b—-c)z(a—c)—y(a—b))=0
keladi. Demak, har qanday holatda ham, berilgan tengsizlikni to‘g*-
riligini isbotladik.

1-Izoh: Yuqoridagi teoremada, ¢ >0 uchun x = a', y= b',z=c
deb olsak, uholda albatta (a,b,c) va (a',b',c") uchliklar bir xil tartiblan-
gan bo‘ladi. Bundan (2) tengsizlikdan (1) Shur tengsizligi kelib chiqadi.

2-1zoh: Umulashgan Shur tengsizligidan ko ‘rishimiz mumbkinki, asl
Shur tengsizligi a,b,c >0 holida ¢ <0 lar uchun ham o‘rinli bo‘ladi.

Umumlashgan Shur tengsizligi turkumidagi ilk tengsizlik T. Mildorf
tomonidan uning [4] online maqolasida keltirilgan desak mubolag‘a
bo‘lmaydi. Biroq, u teoremani to‘laligicha keltirmagan, faqatgina, ixti-
yoriy @ > b > ¢ haqiqiy sonlar va x + z > y shartni qanoatlantiruvchi
X, ¥,z nomanfiy sonlar uchun quyidagi tengsizlikni isbotlashni olg‘a
surgan:

x*(a-b)a-c)+y' (b—c)b—a)+z'(c—a)c—b)>0. (3)

Albatta, ushbu tengsizlikni 2-Teoremaga ko‘ra o‘rinli deb ayta
olmaymiz, chunki berilgan uchliklar bir xil yoki o‘zaro teskari tar-
tiblanmagan bo‘lishi mumkin. Lekin teoremaning isbotlanish yo‘lidan
foydalanib, (3) tengsizlikni quyidagicha yoza olamiz:

x(a-byY +(x*+z° =y )b-c)a-b)+z°(b—c)’ >0.
Agar A” + B*> >2AB tengsizlikdan foydalanadigan bo‘lsak,
xX(@a=-bY +(x*+z2 = y)H)b—-c)a—-b)+z*(b—c)’ =

>2xz(a—b)b—c)+ (x> +z> -y )b—-c)a—-b)=((x+2z2)* -y )b—c)a—b)
keladi. Shartga ko‘ra x +z =y va x,y,z lar nomanfiy sonlar, u holda
(x+z)* > y* va yuqoridagi tengsizlikda oxirgi ifodaning nomanfiyligi
keladi.

2007-yili Ruminiyalik matematik Valentin Vornicu (www.mathlinks.
ro portali asoschisi) Shur tengsizligining quyidagicha umumlashmasini
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keltirdi.

3-Teorema. (Vornicu-Shur tengsizligi, yoki Umumlashgan Shur
tengsizligi) Aytaylik, f:R — R, gavarig (yoki monoton) funksiya
berilgan. U holda ixtiyoriy (a,b,c) haqiqiy va (x,y,z) nomanfiy bir
xil tartiblangan yoki o ‘zaro teskari tartiblangan uchliklar uchun
J)a—b)a=c)+ f(y)b-c)b—a)+ f(z)(c—-a)c—b)=0
tengsizlik o ‘rinli bo ‘ladi.

Isboti. Umumiylikka zarar yetkazmasdan, a > b > ¢ deb olaveramiz.
Albatta, agar f monoton funksiya bo‘lsa, (f(x), f (), f(z)) uchlik
(x,v,z) uchlik bilan bir xil yoki o‘zaro teskari tartiblangan bo‘ladi.
Bundan ravshan-ki, (4) tengsizlik 2-Teoremaga ko‘ra o‘rinli bo‘ladi.

Faraz qilaylik, bizga f qavariq funksiya berilgan bo‘lsin. Agar
(x,y,z) lardan ixtiyoriy ikkitasi o‘zaro teng bo‘lsa, u holda yana
(f(x), f(»), f(2)) uchlikni (a,b,c) uchlik bilan bir xil yoki teskari tar-
tiblangan deb faraz qilishimiz mumkin va 2-Teoremaga ko‘ra yuqoridagi
tengsizlik isbotlanadi. Aytaylik, x,y,z lar o‘zaro turli haqiqiy sonlar
bo‘lsin. U holda (x,y,z) ni (a,b,c) uchlik bilan bir xil yoki teskari
tartiblanganligidan x > y > z yoki x < y <z bo‘ladiva f ning qavariq
nomanfiy funksiyaligidan

Y2 r+ L 122 £ ()

X—Zz X—Zz

kelib chiqadi. Demak,
fS(x)a-b)a-c)+ f(y)b—c)b—-a)+ f(z)(c—a)c—b)=
Zf(xxa—b)(a—c){y —Z f)+ 2 f(z)j(b—c)(b—a)+f(z)(c—a)(c—b)z
X—Z X—Zz

> f(x)(a —b)((a —c)—5(1;—c)J+f(z)(b—c)((a—c)— X_JZ)(a —b)jz 0.

X —
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Yuqoridagi yig‘indining nomanfiyligi ikkala qo‘shiluvchisining no-
manfiyligidan keladi. Darhaqgiqat, / nomanfiy funks1ya a> b >c va

(x,y,z) qanday tartiblanishidan qat’iy nazar ( < YTZ 1, 0<2=Y
bo‘ladi. x—z X—z

3-1zoh. V. Vornicu barchasini umumlashtirgan holda, o‘zaro turli

bo‘lgan a,b,c haqiqiy sonlar uchun
x(a—b)a—c)+y(b—c)b—a)+z(c— a)(c b)=>0
tengsizlik faqat va faqatshunday p:R — R qavariq funks1ya topilib,
x=(b-c)'pa), y=(c—a)pb), z=(a-b) p(c)
bo‘lgandagina bajarilishini ham ko‘rsatgan (to‘liqgroq ma’lumot uchun
keltirilgan [2], [4] adabiyotlardan izlanishingiz mumkin).
Masalan, yuqoridagi izohdagi umulashgan tengsizlikdan, Mildorf
keltirgan (3) tengsizlikni ham isbotlashimiz mumkin. Buning uchun

x(G-b)g—c)  ye-a)g-c) . zc-a)s-b)
(b-c)a-b)a-c) (c—a)b-a)b—c) (a—b)(c—a)c—b)

funksiyani olsak, berilgan x +z = y shart aynan # ning qavariqli-
gi bilan ekv1valentd1r Ma’lumki, agar # qavariq funksiya bo‘lsa, u
holda p:=u’ ham qavariq funksiya bo‘ladi va x=(b—c)u(a),
y= (c— a)u(b) z= (a b)u(c) dan

¥ =(b-crpla), ¥ =(c-ayp®b), 2z*=(a—byp()
kelib chigadi. Demak, biz q1d1r11ayotgan qavariq funksiyani topdik, ya’ni
3-Izoh ga ko‘ra (3) tengsizlik o‘rinliligi keldi.

Endi quyida, umumlashgan Shur tengsizligining ba’zi olimpiada
tengsizliklarini isbotlashda tadbiqlaridan na’munalar ko‘rsatib, ma-
golamizning oxirida o‘quvchilarning mustaqil yechishlari uchun bir
nechta masalalar keltiramiz.

2-misol: Ixtiyoriy a,b,c >0 sonlar uchun Zbc(b +c—2a)=0
tengsizlikni isbotlang. eye

Yechish. Yuqoridagi tengsizlik Z(b+c)(a b)Ya-c)>0

cyc

u(s) =
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ga ekvivalentdir. Ma’lumki, har qanday holatda ham (a,b,c) va
(b + c,c +a,a+ b) uchliklar turli tartiblangan uchliklar hisoblanishadi.
Demak, Umumlashgan Shur tengsizligiga ko‘ra berilgan tengsizlik o‘rinli
bo‘ladi.

3-misol: [APMO, 2007] Aytaylik, Jx + \/; ++/z =1 shartni qa-
noatlantiruvchi X, ¥,z musbat sonlar berilgan bo‘lsin. U holda

x° + yz v’ +zx z7 +xy
+ >
x\/2(y+z) y\/2(2+x) Z\/Z(x+y)

tengsizlikni isbotlang.

Yechish. Ushbu tengsizlik ham sanoqli qatnashchilar yecha olgan
tengsizliklardan biridir. Masala muallifining yechimi asosan Chebishev
tengsizligi va AM-GM ga asoslangan. Biz quyida Umumlashgan Shur
tengsizligi orqali masalaning chiroyli isbotini keltiramiz. Ishni tengsiz-
likdagi yig‘indining har bir hadida (x — y)(y — z)(z — x) ko‘paytmalarni
hosil gilishdan boshlaymiz. x* + yz = (x — y)(x — z) + x(y + z) dan

X'+ yz _(x=y)x-2) N y+z (x—y)(x—2) N \/;+\/Z

x\/Z(y+z) x\/Z(erz) 2 x\/2(y+z) 2
keladi. Demak,
X+ yz 2Z:(x—y)(x—z) +Z\/;+\/; :Z(x—y)(x_
cye XA/ 2()7 + Z) cye x\lz(y + Z) cye 2 cye x\lz(y +z

ekan va isbotlanishi lozim bo‘lgan tengsizlik o‘rinli bo‘lishi uchun
SE-NE=2)
g X\2(y+2)

ni ko‘rsatish yetarlidir. Albatta (x,y,z) va

1 1 1 ) ) )
[x \/2 072 , 5 \/ e - \/ 2ty J uchliklar o‘zaro teskari tartiblan-
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ganligidan Umumlashgan Shur tengsizligiga ko‘ra oxirgi tengsizlik
bajariladi.
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OLIY TA’LIM MUASSASALARIDA DASTURLASH
TEXNOLOGIYALARINI O‘QITISH MUAMMOLARI

U.M. Mirsanov, Navoiy davlat pedagogika
instituti katta o ‘qituvchisi, PhD

Ushbu magqolada oliy ta’lim muassasalarida dasturlash texnologi-
yalarini o ‘qitishda mavjud muammolar va ularning yechimiga oid taklif
va tavsiyalar berilgan.

Tayanch so ‘zlar: dasturlash, loyihalash, informatika, shaxsga yo ‘nal-
tirigan ta’lim, axborot texnologiyalari.

This article discusses the problems of teaching programming tech-
nologies in higher educational institutions and their solution, proposal
and recommendations.

Keywords: programming, project, informatics, personal education,
information technology.
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JIUYHO- OPUHMEPOBOUHASL 00PA3068AHUSL, UHPOPMAYUOHHBLE MEXHONOSUL.

Mamlakatimizning oliy ta’lim muassasalarida dasturlash texnologi-
yalarini o‘qitish jarayonini tashkil etishni mavjud yondashuvlarini
o‘rgatish hamda informatika va axborot texnologiyalari sohasini ri-
vojlantirish masalalari dolzarb bo‘lib qolmoqda.

Bugungi kunda oliy ta’lim muassasalarining barcha ta’lim yo‘nalish-
larida informatika va axborot texnologiyalari fani o°qitilib kelinmoqda.
Ushbu fanning mazmuniga MS Office qobiq dasturlari bilan ishlash,
tagdimotlar va multimediali ilovalar yaratish, grafik muharrirlari bila
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ishlash, kompyuter tarmogqlari va Internet texnologiyalaridan foydalanish
usullari hamda algoritmlash va dasturlashga oid dastlabki tushunchalar
kiritilgan.

O‘quvchilarning fikrlash qobiliyatini rivojlantirishda algoritmlash va
dasturlash muhim o‘rin tutsa-da, ammo uning imkoniyatlariga ayrim hol-
larda yetarlicha e’tibor garatilmay qolmogda. Informatika va axborot tex-
nologiyalari sohasida yetarlicha bilimga ega bo‘lish, kelgusida to‘laqonli
kasbiy faoliyatni amalga oshirish uchun amaliy dasturiy mahsulotlarning
imkoniyatlaridan foydalanish, masalan, ushbu dasturiy ta’minot muhitida
obyektlarni boshqarish uchun qo*‘shimcha kodlar (skriptlar) yaratish qo-
biliyatlarini shakllantirish muhim hisoblanadi. Masalan, Microsoft Word
va Excel dasturlarining makro yozuvidan yoki Visual Basic Editorda
dasturlashni o‘rgatish magsadga muvofiq hisoblanadi.

E.I.LKuznetsovning fikriga ko‘ra, dasturlash asoslarini o‘rganish
talabalarning maxsus tayyorgarligiga kiritilishi kerakligini ta’kidlaydi.
Bu kompyuterda muammolarni hal qilish vositasi sifatida foydalanishga
imkon beradi [2].

Oliy ta’lim muassasalarida muammolarni hal qilish vositasi sifatida
nafaqat kompyuterning amaliy dasturlaridan foydalanishni (makro yo-
zuvlar yordamida avtomatlashtirilishi), balki yuqori darajadagi dasturlash
tillarida dasturlash qobiliyatini o‘zlashtirish ham muhim hisoblanadi [1].
Talabalarda dasturlash qobiliyatini shakllantirish kasb yo‘nalishiga qarab
farglanishi lozim. Bu shuni anglatadiki, agar ko‘pchilik mutaxassisliklar
dasturlash muhitida oddiy kodlarni yaratish qobiliyatini tushunishni talab
qilsa, unda fizika, matematika, informatika mutaxassisliklari talabalariga
yugqori darajadagi ob’yektga mo‘ljallangan vizual dasturlashning amali-
yoti hamda algoritmlar nazariyasi, axborotni modellashtirish bo‘yicha
bilimlarga ega bo‘lishni talab etadi [1]. Ilmiy-izlanishlar natijasiga ko‘ra,
ayni paytda oliy ta’lim muassaslarida yuqori darajali obyektga yo‘nal-
tirilgan dasturlash texnologiyalarini o‘qitish samaradorligini oshirishga
yo‘naltirilgan yondashuvlarni takomillashtirish zaruriyati mavjudligi
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aniqlandi. Obyektga yo‘naltirilgan dasturlash texnologiyalarni o*qitishga
oid ma’lumotlar va o‘quv topshiriglar to‘rt darajaga bo‘linishi lozim. Bu
jjtimoiy-gumanitar ta’lim yo‘nalishi talabalariga reproduktiv, tabiiy
yo‘nalishlariga produktiv, aniq fanlar yo‘nalishlariga qisman-izlanish-
li, informatika sohasi uchun esa kreativ darajadagi topshiriglar berish
samarali hisoblanadi.

Bugungi ta’lim tizimida mutaxassislikni tayyorlash ikki bosqichga
(bakalavr va magistr) bo‘lingan. Dasturlash paradigmalaridan biri, tilini
o‘rganishga asoslangan dasturlash kurslari umumiy ta’limni (bakalavr)
va fanning ikkinchi bosqichini (magistratura) to‘liq gamrab oladi.

Dasturlash texnologiyalarini o‘qitish axborot modellashtirish mohi-
yatini, o‘rganilayotgan jarayonlarni tahlil gilish va qaror qabul gilishda
zamonaviy axborot texnologiyalaridan foydalanish uchun zarur bo‘lgan
ma’lumotlarni taqdim etish qobiliyatini singdirishga imkon beradi.

N.Virthning ta’kidlashicha, dasturlash, ehtimol postindustriya
davridagi eng muhim intizomdir [4]. Dasturlash texnologiyalarini
o‘qitishning asosiy magsadi talabalarga ta’lim muassasalari, korxona
va tashkilotlar uchun xizmat ko‘rsatishni yengillashtirishda imkon
beradigan dasturiy mahsulotlarni yaratish usullarini o‘rgatishdan
iborat. Buning uchun esa talabalar tomonidan o‘zlashtirilishi lozim
bo‘lgan o‘quv-ma’lumotlar shaxsga yo‘naltirilgan bo‘lishni talab etadi.
J.G*.Yo‘ldoshev, S.A.Usmonovlarning fikriga ko‘ra, shaxsga yo*‘naltirilgan
ta’limda o‘quvchi-o‘qituvchi hamda o‘quvchi-o‘quvchi hamkorligida
ijobiy natijalarga erishishdir . O‘quv jarayoniga kompyuterning pe-
dagogik dasturiy vositalarni tatbiq etishga oid ilmiy-tadqiqot ishlarini
takomillashtirilishida shaxsga yo‘naltirilgan ta’lim muammosi
paydo bo‘ldi. “Shaxsga yo‘naltirilgan ta’lim, o‘quvchining shaxsiy
imkoniyatlariga moslashtirilgan pedagogik muhitni hamda ta’lim-tarbiya
jarayonini tashkil etishni nazarda tutadi” .

Shu bois o‘qitishning individuallashuvi va differensiatsiyasini amalga
oshirish, uning rivojlanishi hamda ta’lim funksiyalarini kuchaytirish
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zarur.

Mutaxassisni tayyorlashga qo‘yiladigan talablardan biri bu, axborot
texnologiyalari sohasi bozorida talablarda bilimlarini aniqg muammolarni
hal qilish ko‘nikmalarini qo‘llash qobiliyatidir. Shu sababli mustaqil
ravishda yangi bilimlarni ganday egallashni o‘rganish muhimdir.

Mashg‘ulot davomida voqelikni anglash usuli haqiqiy ob’yektning
modelidir. Shuning uchun o*qitishning muhim usullariga dasturlashtirilgan
va loyiha texnologiyalar kiradi [3].

Dasturlashtirilgan ta’lim asoschilaridan biri F.S.Berresning fikricha,
o‘quvchilarning o‘quv materiali va uni o‘zlashtirish xatti-harakatlari
(o‘quv faoliyati) pog‘onalari (ta’lim bosqichlari)ga ajratiladi, har bir
bosqichda o‘quv materialining ma’lum ulushi to‘liq o°zlashtiriladi, o‘quv
materialining o‘zlashtirilgan qismi tekshirilib, keyin uni o‘rganishga
o‘tiladi .

N.Sh.Turdiyev, Yu.M.Asadov, S.N.Akbarova, D.Sh.Temirovlarning
fikriga ko‘ra, loyihalash metodi talabalarning uzluksiz murakkablashib
boradigan amaliy topshirigni rejalash, konstruksiyalash, uni bajarish
vaqtida bilim, ko‘nikma va malakaga ega bo‘ladigan o‘qitish tizimidir.
Ushbu loyihalash metodi dasturlash tillarini o‘qitishda yuqori samara
berishi uchun uni bajarish jarayonida talabalarning motivatsiyasi yuqori
darajada bo‘lish talab etiladi. Ushbu loyihalash metodidan foydalanganda
talabalarda quyidagi kompetentsiyalar shakllanadi: guruh bo‘lib ishlash;
ma’suliyatni his etish; o‘ziga ishonch; kreativ fikrlashni rivojlantirish;
tashxislash va bashorat gilish; motivatsiyasini oshirish.

Loyiha metodi bilan loyihalash ishlarini olib boradigan talabalar faol
ravishda kognitiv axborot mahsulotlarini yaratadi hamda u quyidagi
imkoniyatlarga ega bo‘ladi: o‘ylash va garor qabul qilish; turli xil axborot
manbalari bilan ishlash; yangi texnologiyalarni o‘rganish; umumiy
magqsadga erishish uchun jamoada ishlash; ma’lumotlarni tahlil gilish
asosida qarorlar qabul qilish; bilim, ko‘nikmalarni qo‘llash; o‘zaro bir-
biriga yangi texnikalarni o‘rgatish.
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Ta’lim jarayonidagi yangi davlat siyosati informatika va axborot
texnologiyalari sohasidagi mutaxassislarni tayyorlash muammosini hal
qilishni 0‘z ichiga oladi. Informatika fanining predmetlaridan biri sifatida
dasturlash texnologiyalari bo‘lajak mutaxassislarni tayyorlashda katta
ahamiyatga ega. Dasturlash sohasidagi mutaxassislarning tayyorgarligi
yaxlitlik bilan tavsiflanadi, bu birinchidan, o‘rganilayotgan obyektlarni
zaruriy asoslarni aniqlashni, ikkinchidan, informatika kurslari tizimining
aloqalariga va fanlararo aloqadorlikka qaratilgan mashg‘ulotlarni oz
ichiga oladi.

Ma’lumki, matematika va dasturlash umumiy asosga ega bo‘lib,
matematik modellashtirish, matematik mantiq, ehtimollar nazariyasi,
algebra va sonlar nazariyasi, geometriya, matematik analiz kabi umumiy
fanlardan iboratdir. Shu bois kompyuter sohasini va dasturlash tex-
nologiyalarini rivojlantirishda matematikaviy bilimga ega bo‘lish muhim
ahamiyat kasb etadi.

Dasturlash texnologiyalari obyektlar sifatida talqin qilinadigan,
ma’lum bir ma’lumot va mantiqiy tuzilishga ega bo‘lgan avtomatik
qurilmalarda bajariladigan matematik qonuniyatlarga tayangan holda
dasturlash lozim .

J.K.Nurbekovaning fikriga ko‘ra, operator va rekursiv dasturlar
modeli nazariyasi dasturlash texnologiyasining asosi bo‘lib, ba’zi
mavhum tizimlarga asoslanadi: . Bunda D ma’lumotli fan maydoni, ,...,
cheklangan to‘plam funksiyasi,,..., esa har bir belgi uchun berilgan
argumentlar soni [3].

Dasturlashni o‘rgatish, yuqorida abstraktsiyalarini tuzish ko‘nik-
malarni shakllantirishni 0‘z ichiga oladi. Dasturlar sinfining ta’rifi, o‘z
navbatida konstruktiv obyektni (dastur tuzilmasini), ma’lum bir fan so-
hasini tayinlashni, muayyan funksiyalar va predikatlar to‘plamini hamda
har bir dastur uchun natijalarini taqqoslash (semantika) usulini anglatadi.

Xulosa qilib aytganda, dasturlash texnologiyalarini o‘rgatish keng
qamrovli izlanishlarni talab qgiladi. Shu bois, oliy ta’lim muassasalarida
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dasturlash texnologiyalarini o‘qitishning yaxlit uslubiy tizimini yaratish
uchun metodik tizimni barcha tarkibiy qismlarini o‘rganish, agar lozim
bo‘lsa 0‘quv maqsad va mazmunini hamda o‘qitish usullari, shakllari va
vositalari takomillashtirish lozim.
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FOJITY3JIU TYHJIAPIA IOJITY3JIAP OCMOHU

@.0. faoaboesa, T/[I1Y masanu ookmopanmu
3.U. Hypmamoesa, Kyxou/{I11 macucmpanmu

Yoy maxonaoa ymymuii ypma mavaum maxmaoaapu 11-cunghuoa
acmponomus ganudan “Epumruunapuune cymraiux xypunma
xapaxkamaapu. FOnoy3 mypkymaapu” mae3ycunu yKumuuioa 6aouuti
aoabuémaapoa yupauouean acmpoOHOMUK X00UCANAp MANKUHU
Kenmupuiean. /lapcoa yKyeuuniapea cugpam 8a KUUKAPIU MACALANAD,
WyHUH20eK, baouuil 6a anmacmuk acapiapoau yKye npeomemu
MA3MYHU acocuda maunuépianean mMacaia 6a monwupukiap oepuu
OpKanu YKyguuiapuu ¢hau acociapuea KUBUKUMIAPUHY OWUPULU K)30a
MYymMuIean.

Taanu cyznap: ocmon cghepacu, 3eHum, HAOup, Mamemamurx
20PU30HM, OCMOH IKEAMOPU, CYMKAIUK NAPATLIENNAD, OCMOH

This article provides an interpretation of astronomical phenomena
occurring in fiction in the 11th grade of secondary schools on the topic
“daily visible movements of rays”, “constellations” in astronomy. The
lesson provides for increasing students ‘ interest in the basics of science
by providing them with high-quality and interesting questions, as well
as questions and tasks from fiction and fiction based on the content of
the subject.

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

B oannoti cmamve npusedena unmepnpemayusi acmpoHOMU4ecKux
AGNEeHUU, NPOUCXOOAWUX 8 XYO0IHCEeCMBEHHOU Tumepamype 8
11 knacce obweobpazosamenvbHblX WKOL HA meMy ‘“‘cymounvle
BUOUMDBLE OBUIICEHUsL TyUelly, «co36e30us’” no acmponomuu. Ha ypoke
npeodycmMompeno nosvluieHue unmepeca yY4aujuxcsi K OCHO8aM HAyKu
nymem npedocmasieHus UM KaueCmeeHHbIX U UHMEPECHbIX B0NPOCo8, d
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maxaice BONPOCO8 U 3a0AHULL U3 XYOOHCECMBEHHBIX U (PAHMACMULECKUX
npou3Be0eHUll Ha OCHOBE COOEPHCAHUSL YUeOHO20 npeomemd.

Knroueswie cnosa: nebecnas chepa, 3enum, Haoup, mamemamuyeckuii
20puU30HmM, HebeCHasi IK8amopda, CYMO4Hbl napaiieiu, HebecHbulll
Mepuouau

Mabnymku, Y36ekucton PecnyGnukacuaa ymyMuii ypra Ba
MakTaO[aH TalIKapyu TabJIMMHU TU3UMIIH UCIIOX KWJIMIIHUHT YCTYBOP
WyHanUIuIapuHu Oenrwiai, Yeub kemaérran € aBloIHA MabHABHMA-
axJIOKMI Ba MHTEJUICKTyaJl PUBOKJIAHTUPHUIIHU cudar KUXaTUlaH
SHTH Japakara KyTapull, YKyB-TapOus >kapaéHUTa TabIUMHHUHT
WHHOBALMOH LIAKJUIAPHU Ba YCYJJIAPUHH KOPHUH 3TUII MaKcaaunia,
myHUHTIEK Y36ekucToH Pecny6nuxacu Ilpesunentununr 2018
Hun 5 ceHTaOpmaru «XalK TabJIUMHUHH OOMKAPUII THU3UMHUHU
TaKOMUJUTAIITHPHUIN OVHYa KYIIIMMYa 9opa-Taa0upiiap TYFPUCHIANTH
[I®D-5538-con dapmonura MyBoduK, Y36ekucton Pecrybmikacu Xaik
TabJuMHU TU3UMUHM 2030 imiraga puBOXJIaHTUPUII KOHLENLIUSACH
tacaukianau. Konuenuusaa Xank TabIUMHU TU3UMUHUHT KOPHUH XonaTu
Ba MaBXyJl Myammosap épurwirad. JXKymiaaas, YKyB xapa€HUHU TalIKUII
STHIN COXACHJA — YKYBYHIIApAA TABJINM OJHINTa KyWId MOTHBAIMSHA
HIAKJTAaHTUPHILL, XaMJa 1aBJIaT TabJIUM CTaHJapTiIapy KOMIIETeHIIUABUN
¢HJalIyBra acoCllaHTaHJIUIUra KapaMacaaH, YKUTHII Ba Oaxosai
METOMJIapH, ITYHUHTIEK JapCciIMKiap Ba OOIIKa YKyB MaTepHaUIapHHA
acocaH axO0opoTHM €njam Ba 0aéH KWJIMINTA KapaTWiraH Oyinuo,
TaHKUAMNA (puKprami, ax60pOTHH MYCTaKWI M3JIAIl Ba TaXJIMI KUJIHLI
KYHHKMaJlapy Ba OOIIKa MaJlakajJapHH PUBOXIJIAHTHPHUINTA TYCKUHIINK
KUJIaETraHIuru Kabu MyaMmmonap KypcaTuiras.

Tabkugnanran Myammosiapau Oaprapad xkunum Oyitmua Gapua
TabJIUM COXAaCH BaKWIapu OUpIEK Macbhbyll HKaHJIUKIApPUHU XUC
KWJITaH X0JAa, OM3 XaMm xap Oup Japc MalFyaoTiapuaa YKyBUUIapHU
TaBJIUM OJIMILIAPUTA Ky4IH MOTUBALMSHY MIAKJUIAHTUPHIL, XaM/1a AapcC
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camapaJIOpJIUTHHU OIIUPUII OOpacH Ia M3JIaHUIILIap OO OOPMOKIAMUS3.

ByryHTH TABTUMHUHT 3aMOHABHI TH3UMU/IA ENIIapra MyXTa OMmmM
OepuI Ba oJITaH OMIIMMITAPHHK My CTaxKaMJIaIlra KyMaK OepyBUr TypiIu
XUIIJard TeXHONOTHsIap — YKyBUHMJapra Tan€p OuaumiiapHu Oepuiil
amac, Oanku OepwiraH TONIIMPHK 03aCHUAaH MYCTaKWI (hDUKpiam Ba
OWIMMIIAPHU MYCTaKWJ Y3JIAlITHPHUINTa WYHAITUPUITAH MyaMMOJIH
TabJIUM TEXHOJIOTUSJIAPUHHU CcaMapalii KYJJalira ajaoxuja YbTHOop
KApaTHIMOK/A. Y KUTHIIIA MyaMMOJTH TAJIHM TEXHOJIOTHSUIAPH OPACHIa
MyXxuM YpuH sramjarad ~Keic-ctaan” TEXHOJOTHUSICUHU KYJLIAII
Taskpubacy makinaamMokaa. Kyitnna acrposomusiaas “Eputkuunapayusr
CyTKaJIMK KYpuHMa xapakatiapu. KOnny3 typkymiapu” MaB3yCHUHHU
VKUTHIIA KYJUTAaHWIAIIN KY3/1a TyTHJITaH KeWC TONMIIUpHUKIapu 0aéH
KWJIMHTaH:

KENC BAEHU:

[Tupumkyn KonupoBuunr ,,}Onay3nu TyHiap” acapuaa myHaan
€3unran: “byryH keuacu boOyp mukapuma xaned Oexamomar
OynaBepranian keiind Toxup caBrapiapHu YakupuO, yHU TYIIaru Ouinan
XOBJIU/IaTH YCTU OYMK MapMap cyrnara YuKapTUP.IU.

ATpaHMHT Ke4 Ky3u Xyaau AHIAWKOHHUHT 0axop MalTiapuiaex
CaJIKMH Ba MaiinH Tyiunap snu. Kor-kopa ocMoH1a roay3iiap yapakiiad
kypunap snu. Mctumacu 6anang boOypra ronmysnap siHa Tuppoora
TymuO ainanaérranaail Ba 6up-Oupnapura ypuinubd kertaéTranaai
kypunau boOyp ky3unu romau:

- bagmannMpa... KoH yBUIIHMO KonaéTranaau... — aeam Toxupra.

Toxup yHUHI €JIKaJIapUHU, KYJUIADUHU, KEUUH OEKJIAPUHU CEKUH-
CEKHWH yKasaii 6omiau. boOyp OyHmaH can eHrui1 TOpTraniain 0yam-1o,
KY3UHU 04U0 STHA OCMOHTA KapaJu.

KOnny3nap sHau xol-koinaa TYXTabd COKHH HYp coda OOILIaIH.
Amna Ontun Ko3uk. Yaunr rap6 tomonuaaru Ertu Oraitau ronay3napu
ybkka orub tymm6 kersntu. [llapkman sca Oup tym 6ynud Xynkap
IOJITy37Iapy KYTapUIuO KETSTTH.
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- busnunr KyBana xam Xynkap Xyaau MaHa IiyHaka 0y1u0 yukap
3, - neau Toxup.

boOyp xam Oonanuru yTraH AHIMKOH OCMOHWHHU 3Ciiaau. MaHa
ury Ertu Oraiinu rongysnapu yia epaa xam Ontus Ko3ukau aitnanu6
3§16, Fapbra 606 Ketapau. Yira epra xam Ertu Oraitin ybkka Gomr
Ky#lranu capu XyJKap HOJIIy3Jdapd OCMOHHHMHT OallaHja oiiapura
guku6 6opapau. boOyp YyeMupnuruna Xynkap 1y1y31apuHu OTMOCIaH
sicaliTal Bappakka yxmarap 31u. JlyMUHU KyBHOK CHJIKUTHO ydauraH
0JIMOC Bappak yHUHT XaénuHu siHa mycaddo Oonmanuk Wuuiapura
omu6 keran. OCMOH NYHEHUHT XamMMa >Koiuaa Oup SKaHU, YMPHUHHHT
OonuraHumuaa AHIMOKOHAA KYPraH FOJIy3/Iapd YMPUHUHT OXHpHUIA
Arpaia xaM 4akKHa0 TypraH YHTa CYHITH TacaJUTHIEK Tyroiaau. boOyp
OoCMOHTa Kapab €rranaa siHa €11, COFJIOM MUTUTra ainanuo, AHIUKOH
4opOOFUHUHT cynacuaa érranaait 6ymau” [1].

CABOJIJIAP:

* Cusnunrya IIupumkyn Koguposuunr “lOngysnu tynnap”
acapunaru Arpa Ba AHAMXOH OCMOHHUJAru IOJIAYy3 Ba IOJIY3
TYPKYMJIADUHUHT KYPUHUIIN XaKUJIaTu CIOKET aCTPOHOMUK JKUXAT/IaH
TYFpU u30x1aHTaHMHU? JKaBOOWHTH3HU acOCTaHT.

* By XuKosiiaru CIOKETHH CH3 KaH/1all TaCBUpJIara OyJiapauHruz?

e XakukatdaaH xaMm Arpaja KYypUHTaH HOJAy3JIapHU AHIMKOH
OCMOHHJIA XaM KYPUIITUMU3 MyMKHUHMU?

* Ym0y caBojutapra Kanaai »aBoO OSpHII JIOZUMIIUTH XaKuJa
TaBCUS WUIIA0 YUKHUHT.

VYKYBUMJIAPTA TABCHUSI OTUJIAJIMTAH MAHBAJIAP:

« M. Mamana3umoB. ActpoHoMusIaH YKy KuToOu. T. YKkuTyBun
1991.

* M.MawmanasumoB. Chepuk Ba aMaiauil acTpOHOMUSIAH
macananap — T.:“Viurysun”, 1977.

*  IMupumkyn KonupoBuuHr ,, FOnay3au Tynsnap” acapu.

VKYBUUJIAP YUYH KYPCATMAJIAP:
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»  Keiic MOXUSATHHH eTapiuya aHrad OIUHT.

e  Acapparu XoJaTHU M30XJIallira XU3MaT KWIyBYM OMUJUIAPHU
AQHUKJIAHT.

« V3 Qukpunru3Hmn 6aéH STHHT.

KENCHU EYULI )KAPAEHU:

«  VKyBumnap Keiic MOXMUATHHH y OMJIaH TAHUIIMII OPKAIHA KHUUK
rypyxJia MyXoKama Kuiaau.

«  VKyBuM KHYMK IypyX ab30J1apH OUIAH XaMKOPIIMKIA MyaMMOHH
XaJl ATUIITA 3aMUH Tal€praiurad OMUUIAPHU aHUKJTANIH.

*  MyaMMOHHM Xaj ATHUINTa UMKOH OepaJuraH OMUJUIApAaH SHT
MYyXUMJIApPUHU aKpaTHO OJIMHA/IH.

*  Kuumk rypyx ab3onapu ymMyMuil GUKp acocuaa 3HT MyXUM
OMUJUTIapHU OaéH Taau.

*  Kwuuk rypyxJiapHUHT (UKPIAPUHU TaXJIHIT STHIIAIA B YMYMUH
XyJIoca ACaJIaIu.

YKUTYBUMHUHI EUNMM:

1. AHAMXKOH OCMOHMIAry F0J11y3JIapHUHT YMKUII Ba OOTUIIIAPUHH,
YIAPHUHT 3KBaTOpHaJl KOOpAUHATajgapura Kypa anukj1anaan. OCMOHHUHT
IIMMOJIHI Ba jKaHyOUl SpUM IIapiapuaa MaTreMaTHK TOPU3OHT OWiiaH
KECUIIIMANUTaH CyTKaJIMK Tapajuiejuiap XxaM MaBxya 0ynuo, ynap
Oyiinya XapakarjaaHaaurad EpuTrudiap O0TMalIuraH €K1 YUKMaiIural
éputruunap 6ymanu. Yiap OCMOHHHUHT KyTOTa SIKWH KHYUK MalJOHUHU
srajulallyiapy JKOMHUHT reorpauk KeHITUrura Oornukaup (Typiau
reorpaduk KeHITIMKIapAa OCMOH chEpacHHUHT CYTKalIHK KYypHHMA
alIaHUIIVHY TyIIyHTHUpUianun). Yukmaiinuran Ba OoTrmaiiguran
EpPUTTUYJIAPHUHT OFMILM YYYH KyHuaaru MyHocabaT aHUKJaHraH [2]:
OoTmaiiuran épurruuiap yayH 0>90% ¢, unkmaiauran Epurrudiap
yuyH 3ca & < 90°~ ¢ (Oy epaa d-EpUTTHUIAPHUHT OFUILH, (-)KOWHUHT
reorpaduK KSHIITUTH). AHIMKOHHHUHT reorpaduk keHrmra ¢=40°45/36"
ra TeHL.

Onny3napaunr 60T™Macuk maptu: 6>90°- ¢ nan
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0>90°-40°45'36"

0>49014/24"

bynnan xynoca tryku, AHIHKOH ocMoHKIa ofrumu 49°14'24" nan
90° raua OYJIraH opaJIMKIary HJAy3Iap MyTJIako OoTMaiIu.

Karra Aituk (ETtu OraliHn) 10aay3 TypKyMuJIaru 3Hr EpyF
IOJTy3JIapHUHT (pacM) OFMIIJIAPUHU FOJIY3JIap KaTaJOTHIaH TOIaMu3
Ba 0OoTMaciukK maprtura kypa Oy OIAy3JapHUHT OFUIIIAPUHU
COJIUIIITHPAMH3.

1. Dubhe 61°45'3" 61°45'37>49°1424"

2. Merak 56°22' 57"  56°22/ 57">49°14/24"

3. Phecda 53°41'417  53°41/ 41">49°1424"

4, Megrez 57°01'57"  57°01' 57">49°14/24"

5. Mizar 54°55' 317 54955/ 317>49°1424"

6. Alkaid 49°18 48" 49918 48/>49°1424/

7. Alioth 55°57" 35/ 559577 35>49°1424"

BUSHHHT  IOPTHMH3  Y30€KHCTOH
OCMOHHIa UXTHEPHUNA oiia Oy rommy3nap
(Karra aiiuk 1ongy3  TypKyMHIAru)
JOUMO  TOPHM3OHT  ycTuaa  Oymaau
(épUTrUWIapHUHT OOTMACIUK IIIApTUTA
Kypa aHukmaHau). Karra AWHKHUHT
anb(a Ba 6eTa (yaap TypKyMHHHT 3HT EPYF
I0J1Iy37IapyuIaH CaHajaau) HOJAy3JIapuHU
Tonu6 (10JIy3 TYPKYMUHHHT KOHTYpH Iy IOJTy3JapaaH OoluIaHan)

Oy ronay3nap OpKald YH3UK TOPTHIIAIH.
by un3uk Oyiinya anbga, OeTa romay3nap
OpajuFuIaru Oypuak Macodaaax
OemTa KyWwica, yHra SKUH HYKTajaa
JKOWJIAITaH  [ONay3 EpyF IoJay3iapiaaH

@ FIZIKA, MATEMATIKA va INFORMATIKA Soon.




32 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

6ymu6 unkanu. Kyt6 ronmays3u ne6 Hom onras Oy ronay3, Kuunk Aink
ne0 aTanyBuH FOJAY3 TYPKYMUHUHT SHT €pyF IOIIy3u OYnub, acimma
Oumam mumonuii Kyrouaan 58 ra Tenr Oypuak macodamna ércaaa, Onam
MO KyTOura OyHIaH SKUH IOAy3 OYIMaraHugaH yHra IryHaan
HOM OepuiraHuHH YKyBUHiIapra sciarui go3uM. Kyt6 ronmysu, Karra
AWMKHUHT anbda ronay3ugan 25° yamacu Oypuak macodama éramu.
Knunk AWMKHMHI Ky3ra SXIIW KYpUHAIUTaH €TTU EPYF FOJIIY3UHHUHT
xoinammnm xam Karra ARUKHUHT €pyF FONAy31apu KaOu YyMUYHH
3ciaTaayd Ba IIYHHMHT Y4YyH XaM OCOH Tonwianud. Karra Auk
YYMUYUHUHT YYUJArd UKKH FOJY3UHH TyTaIITUPHO, 9YMUYHUHT OF3U
TOMOHHTA Kapald y JaBOM 3TTUPWICA, YYMUY YUJIapUAard HKKHU I0JITY3
opacunaru Macodanu Oupauk cudaruaa onud, yHIaH OCITACHHU Ty
ACJIATUIITAH YM3HK OYirua JaBoM STTUPHICA, Y dcnarunranuiek, Kyto
FOJIy3U €HUTA €TaIN.

Xynkap [IAy3 TypKyMUIAard 3HT EpyF FONAy3HHUHT oFutm 24°07'
Oynarannurugan Xynkap iay3 TypKyMu Oy reorpaduk KeHIIHK YIyH
YUKaJM Ba 00Ta/M JIeraH Xynocara Kejicak Oyiaau.

2. Arpa maxpu yuyH XaMm IOKOpUAaru Xucod KUToOIapHU KIIaMU3.
Arpanunr reorpadux kenrauru 0=27°10'59" ra Tenr.

O ny3uunar 6oT™Macuk maptu: 6>90°- ¢ nax

0>90°-27°10'59"

0>62°49'01"

Jlemak, Arpa yayH ronaysnap orumiu 62°49'01” nan 90° raua 6yaran
ronay3nap 6ormaiiau. Karra Alink Ba Xynkap 1oiay3 TypKymiapu Oy
reorpayk KeHIJIUK y4yH YMKaIu Ba O0Taau.

Jlemak, Oy acapaaru crokernaa AHauxoH yuyH Karra AWKK 1ommy3
Typkymu 6otaau (boOyp xam Oonanuru yTraH AHIUKOH OCMOHWUHU
scnaau. Mana my Ettu Oraiinu ronnysnapu yma epaa xam OnTuH
Kozuknu aiinanu6 ytuod, rapora 60tubd xerapan) A0 TanKUH KWIMHIAHU
aCTPOHOMHUK KUXAT/AaH XaTo Xxucobmanaau. FKOkopuaaru xucoOnamnuiap
HaTwxkacunaa Oy reorpaduk keHrmkaa Karra AWUK 10nay3 TypKyMu
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OoTMalIu.

Xynoca xkuub antranga, ~Keic-ctaau” TEXHOJIOTHSICHHHA TabIAM
)apaCHuaa KyJulam KyWuaara: TabJIMMAN HaTHKalap — OMIMMITapHU,
KYHUKMalapHHU Y3TalTUPHUII OwiaH OOFNIMK OYIraH HaTWKalap;
TapOUsSBHN HaTWXKanap — y3 HaBOaTHJAa TABIUMHHUHT IIaXCHU
camapaJopJIMTura SpULINIL, YKYBUMIAPHUHT ¥3apo TabCcHp KapaéHH 1A
y3ua sSHTU MIaxcuii Ba KOMMYHHKATUB, KacOuil (hasunatnapunu Kamig
STUII WXKOOUI HaTWKamapHu Oepaiu.

[ynunraek, kymnad O6amuuii Ba paHTacTHK acapiapaa (pusuk Ba
ACTPOHOMUK XOJAMcCallap TaCBUPJAHTAaH CIOKETIapHH YKUO KOoIamus3.
Hapcnapna Oymapnan ¢oiiananum Sximy camapa 0epud, YKyBdwmiap
aHram >xapaéHuHU (aoJTAIITUPUILIHUHT SHT KaTTa TabCUPHU YIIOY
acaprap/a KUJIMHTaH XaTojap MyXoKaMacH OpKaJId aMajra O pHUIIaIq.
Ma3kyp MyaMMOJIM TabJIUM TEXHOJOTHUsIapuaaH QoigamaHuIl
VKyBUWJIap/a MPeAMETHH Y3JIalITUPHUINTA OYITaH KH3UKUIITHHI, aMaJTii
KYHUKMaJIapHH, Ba3USTHU TaXJIMJI KUITUIII Ba TYFPH Kapop KaOyIl KWIHIITa
HUcOaTaH WKOAUN EHJIAITUII MaJjlaKaJapuHU PUBOKIAHTUPAIN, TYPIIU
MyaMMOJIH Ba3UsTIap Ba yIapHU XaJl KWIHII acOCH/a yilap TOMOHHUIaH
OMITUMITAPHUHT (DAOI Y3TAMTUPUITUIIN YIyH UMKOHUST SIpaTan.

Anaduéraap .
1. ITIupumkyn Komgupos. FOnaysnu tynnap. — T.: Y36ekucton. 1990.
b.462.
2.Mamadazimov M. “Astronomiya” (AL va KHKIlari uchun darslik).
—T., O‘qituvchi, 2008. 5.28-31.
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TABJIUM TU3UMHUIA MYJIBTUME/IUA
BOCHUTAJIAPUJIAH ®ONMJAJAHUIITHAHT ACOCUM
HHEJAT'OT'HK UMKOHUATIIAPHU

Cyapoe A.M, Camapkano Jlasnam
VHUBEpCUmMemu Kamma yKumyeyu

Mynemumeoua mexHono2usLaAPU YKy 8 HCapaeHUHU MAUKUL SMuuoa
Xamoa YKy8YUNapHU UNHCOOULl KOOUNUAMIAAPUHU PUBONCTIAHMUPUULOA
KeHe UMKOHUAmAapHu apamaou. Makonaoa mavium musumuoa myib-
mumeoua 80cCumanapudan GoudalaHUUHUHE AcoCUll neda2o2uK UMKO-
Husmaapu ouub depuieaH.

Taanu cyznap: Mynsmumeoua mexnonio2uanapu, YKy8 #apaéHuHune
axbopom 6azacu, uHmepghaon MyI0KOM,8U3YAT MAMEPUATLIAPHU
HaMoOUuW Kuiuul, MyTbmMumMeoua 60CUMANapu, 31eKmpoH VKUmuul
MUSUMUL.

Multimedia technologies create a wide range of opportunities in
the organization of the educational process and the development of
students’ creative abilities. The article reveals the main pedagogical
possibilities of using multimedia in the education system.

Key words: Multimedia technologies, educational process informa-
tion base, interactive communication, presentation of visual materials,
multimedia tools, e-learning system.

Mynemumeouiinvle mexHoio2uu co30aom WUpOKUti CHeKmp 603-
MOJICHOCIMeEll 8 Op2anu3ayuu y4ebHo20 npoyecca u pazeumuu meop-
YyecKux cnocoomocmell yuawuxcs. B cmamve packpwiéaiomesi 0CHOG-
Hble nedazoeuyeckue 603MONCHOCMIU UCTONb30BAHUSL MYTbMUMEOUd 8
cucmeme 06pa308aHusL.

Knrwouesvie cnosa: Mynomumeouiinvle mexuonoeuu, uHgopmayu-
OHHasl 6aza 00paz06amMenlbHO20 NPoyeccd, UHMeEPaKmueHoe obujeHue,
npe3eHmayusl Ha2usA0HbIX MAMepuanos, Myibmumeoutinsle cpeocmaed,
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cucmema JIeKmMpOHRHO2O0 06)/1167-11/[}1.

TabnuM TH3UMUAA YKyBUMIAp 3aMOH Taslabjaapu acocujia OMiIuM Ba
MaJiakara sra oyiaunuiapua ax0opoT TeXHOIOT UsTIApUHUHT 3aMOHOBHHA
BOCUTAlapuaH, alHUKCa, MYJIbTUMEIUAIN YKyB KypcllapuaaH
MEKTPOH KYpUHMILAA (QolJanaHULIUIApU sHaJa IOKOPU caMapa
OepMoKa.

MynsTumenua TEXHOJIOTUsIapHUIaH TabJIUM TU3UMUJA
(olijalaHUIIHUHT aCOCUM NMEAAroruK Ba ICUXOJIOTMK MMKOHHUATIAPU
Kyhugaruiapaan ubopar[2]:

- YKYBUMJIApHUHT aKJui (pUKpiaml Ba TacaBBypJall MajlaKajlapH-
HU PUBOXKJIAHTUPHUIL, YIapHU 3aMOHABUI axOOpOTIAILTraH )KaMUATIAru
MyCTaKui Uil QaonuaTura Taiépiam, sbHU OMpPOp Mypakkad kapa-
€HHM amaJira OIIMpUIIJIa MyCTaKUJI Kapopiap KaOya KWIUII, Y3UHUHT
(GUKpUHU Ba MYJI0Xa3acHHU Oa€H KMJIMILIIa YpraTuil xamjaa M3jlaHyB-
YaHJIUK (aoNMATHHH MIAKITTAHTUPHUILL,

- 3aMOHOBMH axOopomnamraH >kamusTaa Oapya HWKTUMOUN Ta-
nabnapHu OakapuI;

- Oapua TapIMM TH3UMIIApUIA YKUTHIN Kapa&HIapUHU Te3JallTH-
pHLL;

- ax0OPOT-KOMMYHHUKAIIMOH TEXHOJIOTUSIIAPUHUHT UMKOHUSTIApU-
HU JKOPUHM 3TUIJIA TABIMM COXACUHUHI MyKaMMaJIUTHMHH, YHYMJIOD-
JIUTUHHU, CU(pATUHU Ba caMapaOpJIMTMHU OLIMPUILL;

- ax00pOT-KOMMYHMKALIMOH TEXHOJIOTUsUIapaaH GoiaanaHrad Xo-
Ja YKyBUWIAPHUHI MYCTaKWUJ TacaBByp KWIMII (aonuATUHH (ao-
JAIITHPHILL

- axOOpOT-KOMMYHUKAIIMOH TEXHOJorusulapaaH (oiananuiiga
(bannapapo ajoKatapHu 4yKypIalITHPHILL

- TapMOK TEeXHOJIOTHUsAJapAaH (oiganaHuil acocuaa MacodanaH
VKUTHII TABIUM TU3UMHHHU TaJ0MK 3THUILL.

MynsruMera MOCUTAIApU ACOCUA YKUTHULI KAPACHUHU TallIKHII-
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JAIITUPUIIIA MAIIFYJIOT YTUIIHUHT TYypid yciayOiapu Ba TEXHOJO-
rusiapuaan Goigananui JI03uM. ByHUHT yuyH YKyBUMIAPHHUHT YKYB
ayoIuTOpHsIapuia, KOMIbIOTEp CHH(Iapuaa, YVKUTUIIHUHT TEXHHUK
BOCHTAaJIapu XOHACHIa, YCIyOui kaOMHeTAa, KyTyOXoHagap/a aMaiui
HIYFYJUTAHUIIIAPUHY TAIIKHJUTAIITHPHII Kepak Oyimasiu.

TabauMm TU3UMU yUyH sipaTHiIrad 0apya MyJIbTHUMEINA BOCUTaIapu
amanuil TafOMKAaH Ba TakpuOasaH yTran Oynuiy 6unan oupra, y3ura
XOC XyCyCHSTIapra Xxam sra OYInIm Kepax.

TabauMm TU3UMHIA MYJAbTUMEINA BOCUTATIAPUHUHT XYyCyCHUSTIapU
OWIMM Ba KYHUKMAallapHHM MIAKUIAHTHUPUIT YUIyH (oiifanaHuIaural
VKyB MaTepUaJUITapUHUHT TAaCBUPJIAHMII Xamja udoaataHuin Ghopma-
cura Ba KypuHHIIHAra 0orauk Oymanu [1]. Ymap dakarruaa mucon Ba
Macalianap equlll, aMaJiui Ba JJabopaTopHsi MALIFyI0TIapUHHI Oa)kapuill
apa€HugarnHa sMac, Oanku OyTyH YKyB jkKapaCHuIa YKyBUWIAPHU
npodeccronan ounuM, Majaka Ba KYHUKMaJIapUHU MIaKJIJIAaHTUPHUIITa
KapaTUJINIIN JO3UM.

bynmaii MynpTHMenWa BOCHUTAlIapyd MareMaTHK ¢GopMmyriaiap Ba
TeopeMarap UCOOTH TU3UMHIAaH, MyCTaKWJI YPraHuil Y4yH MypakkaO
Hazapuil Marepuaniapaas Ty3wiran 0ynanu. by sca untepdaon mab-
py3aBUii MYJIBTHMEAMA KypCIapHHA Ba HAMOMHII MaTepUalIapuHU
TYJIIUPYBUM, TPAIUIMOH YCYJJa YOI ATHILITra aCOCIaHTaH 3JIEKTPOH
YKyB KyJIJIaHMajaapy sipaTyuil JO3UMIMTUHH KypcaTaiu.

WuTepdaon MynpruMeuain Mabpy3aiap Typid Xui ax0opoTiap-
HU — MaTH, CTaTUK Ba JMHAMUK rpaduka, BUIEO Ba ayauo E3yBiap-
HY MHTETrPAlMsUIAII UMKOHHHH Oepagu. YKyBUMHH YKYB jKapadHHIa
(haonpok Ba TUKKATIUPOK OYIIHINTA Ypraraau, 9yHKH ax00poTiap Mab-
JTyM OMp XapakaTiv aMajuiapra Moc jkaBoOiap acocuaa 6aéH KWIMHA-
T,

Mynsrumenua YKyB Kypchapugan (oiganiaHull Mabpy3aBUi Ha-
MOMHIITApHUHT cu(aTau BUIEO E3yBIapUHH, KOMIIBIOTEpIU Jabopa-
TOpHS UILJIApU Ba aMaJUETIApHU, NMEAArOruK *KapaéHJIapHUHT UMUTA-
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[IMOH aHUMALMSIIM MOJEJUIApPUHU SIPAaTHII UMKOHMHM Oepaau, Oy sca
pyii Oepaérran xapaéHIapHU TabCHPYAHIUTHHU Ba XaKKOHHIIUTHHA
Kypcara onaju.

Tabaum TU3UMUAA MYJIBTUMEINA KypCIapyUHU IpaTULIAA 1Ty coXa-
HUHT aCOCHU JUIAKTUK MacalajiapuiaH OMpH — YKUTHIIHU MOJE-
JAIITHPUII Ba TacaBBypJall 0ObEKTIapUra TabCUp KWIUIIHUHT yMYy-
MUl METOANIApU MYXUM YpUHIIApJaH OMPUHH STrajuIaiiIy.

MynsrMenna yKyB Kypcllapy aBBaJII'M aHbaHABUM YKYB KYJIJIaHMa-
JapaaH Ky xuxariapu ownad gapk kunaam. Ly sxymnanas, YKyB Ma-
TepUasIapUHU YKyBUMIIapra TaBCUS STHUILI MYJIbTUMEANAIN: rpaduka,
aHMMalus, BUJE0, OBO3JIM Ba TOBYIIUIM Xapakamiap, peaj BOKea Ba X0-
JUcaJapHU MOJIEUIAIITHPHUINT KaOu OOITKa KYymad sIeMeHTIap OpKa-
Y amanra omupwiagu. by sca YKyBUMWIapHM ypraHa€rraH >kapacH-
napu Oyiinda OMIIMM Ba MaJlakaJdapHH MAKUIAHTHPHILA Ba OUIHPHILIA
MYXUM axaMHATIra sra 0ynaau.

Tabaum TH3UMHUAA MyJIBTUMENNA YKYB KypCIapUHUHI aCOCUM Xy-
cycusTiaapuaan Oupw, my (GaHHH YPraHUIITHUHT MabJIyM OUp HO3UK
KHUXaTIapy OWJIaH aHUKJIaHAIM, yaap 3ca ¥3 HaBOaTua KaTrTa COHJIaru
KyprazmMaaud MarepuaulapHU Tajna® KWIaa, YyHKH YJIAPHUHT HMILITH-
POKHUCH3 KOHJIM TyHEHUHT TYPJIU TYMaHJIUTUHU, YHU KypUILIHH 3apyp-
JUTUHYU, OMOJIOTHK, XUMHUK Ba (pU3MKA JKapaéHIApHUHT XOCHJI OVIIHII
MEXaHW3MHHU Ba PUBOXIIAHUIITNHY TYITUK HAMOUHUII KHITUO OYIMaiiau.

TabiuM THU3UMUHU KyprazMaiaud Kyposuiap OWIaH TabMHHJIAII
MYaMMOCHHHU MabJIyM OMp XO0JAa MYJIBTUMEANA OPKAIM Xajd KHJIUII
MyMKHH. MynpTumMenua yKyB Kypciaapuaa YKyB MaTepuaulapyuHu TYII-
JUPYBUM Ba YHMHI KaOysl KWJIMII JapakaCHMHU OUIMPYBUM Kyprasma-
JIM BOCUTAJIApU aJloXUa Kypra3Mmaiu »ajBauiap, rpaduk cxemanap ,
pacmiap Ba OomIKanapiaH uoopar O6yiran cinaiiap, BUuaAeopUIbMIap
Ba OOIIKa LIyHra yxmaml Kyprasmajiud Ha3zapuil Marepuaiiap opKajiu
TaCBUPJIAHUJIUIINA MYMKHH [3].

Tabaum TU3MMUHU MYJIBTUMEIUAIN YKYB Kypciaapy acocuja Tall-
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KWJI 3TUII/Ia BUJIEO-Mabpy3aliap, aHUMALIMOH MOJIeIuIap, KOMITbIOTEPIIU
naboparopust amanuéTiapuaan GoiganaHun ¥3 caMapacuHu Oepai,
YYHKH yJap HaTypal oObeKTiap Ba KypraMaiu KypOJUIAPHUHT KaM-
YIIMKIAPHHA MabIyM OHp MUKIOpAa €KW TYIUK KOIUIAll UMKOHUHU
Oepanu. by aca Kylinmaru ad3auMKIapHA KSITUPUO YUKAPATIH:

- YKyBuniap 6eBocura Kypub OynmMaiinuraH kapa¢HIapHU JacTy-
puii Bocutanap €paamuaa Ky3araau, SbHA BU3yall KYPHUIIl aMaJra OIIH-
puiaay;

- YKyB MarepHajiapu MyKaMMaJIpoK V3TIallTHPHIaaN, BaKT TexXa-
naau,

- OJIMHTaH OWJIMMITAp amalaa KyJUIaHWIAAW Ba YKyBUMIIAp XOTHpa-
CHU/JIa y30K BaKT CakjaHa/u.

- MAIIFyJao0Tiap YUpOMNI YKYB KypMa3malapu acoCHla TalIKWII-
JAIITHPWIAAN Xam/la YKyBUMIap OuiaH MHTEp(]aos MYIOKOT KHIIHIL
MMKOHU TIaio Oynaau.

TabauM TU3UMUHU KOMIIBIOTEP TEXHOJIOTHUIAPU Ba MYJIbTUMEANA
YKYB Kypcliapy acoCHAa YKUTUIIIHUHT aCOCUH YKyB-yCITyOuii Ba 1acTty-
puil TABMUHOTH - TUIIEPMaTH, BHUJIEO Ba aydHO-WIOBaiap, aHUMAaIHs-
map, KaTTa COHJAard HaMOWHUII MaTepuasuiapuaan (oiganaHuiaIuran
MYJIBTUMEINAIN YKYB KYJUTAaHMAaJIapu XUCOOIaHAIH.

Tabaum TH3UMUAA acOCHii YBTUOOD TABJIUM cU(aTUTa KapaTUITHILN
3apyp. byHu amanra OmIMPUITHUHT acOCHil yCy/UTapuaaH Oupu YKyB
Kapa€HuJa 3aMOHABUM MYJIBTUMEIUSIN YKYB KYpCIApUHH SIPaTHIL,
VKUTYBYH Ba YKYBYMHUHT HHTEPGAOIT ¥3apo aJoKaJIapuHU TaAbMUHJIAII,
VYKyB Kypciapy Ba JapCIUKIAPUHU UILTA0 YUKHUIIIA FOKOPU MaslaKailu
KaJ[pJIapHH KaJ0 dTHIIAAH ndopar 0ynamu.

MynsTuMenua YKyB KypclIapuHU sSipaTHIIa Ba yiapaaH ¢oiimana-
HUII JIOKaJ KOMIIbIOTEp Ba VIHTEpHET TapMOFU KEHI' UMKOHUSTIAPHU
ound 6epanu. MynsTumenuanu YKyB KypclIapuHu OyTyH AyHE KOMITbO-
Tep TapMOFUTA >KOMJIAIITHPWININH, YIIapAaH YKyB skapaéHu ¢oigana-
HUNIIA TYFPUAAH-TYFPU MypOXKaT KHIWII UMKOHUHU Oepanu, Oy sca
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YKyBUMIapra axoOopoTIapHu TOTMMII, U3JIAll Ba Ypranuil (GpaonusTHHA
MIAKJUTAHTUPUII Ba KCHTAaUTHPUIIT HMKOHUSTIAPUHU SPATaTIH.

MynbTMeIMa BOCUTaJIapHU ApaTUIAa HT aBBAJIO TYPIIU JacTypuid
BOCHTANap OWJIaH sIpaTUIIaUTraH HHTEP(HA0T KOMIIOHEHTAIAPTa aCOCU
BTUOOPHU KapaTuIl JI03UM. MyIbTUMENa BOCUTAIAPUHUHT aCOCHU
AJIEMEHTIApUHU Tak€priania 3ca Typid 3aMOHAaBUM Maxcyc acTypui
BocuTanap, macaiad, Adobe Photoshop — pactpnu tacBupnapuu
tanépnamina, CorelDraw - rpaduk Ba pacMmnapuu Taiépriama, Sound-
Forge - oBo3 Ba ToBynurtapuu kKaiita unuiami, Adobe Premier — Bugeo
TacBUpiapHu Kaiita umnam, Macromedia Flash MX - anumanuon
pormukiap sparumia, Macromedia Authorware — 6ap4a KOMITIOHEHTATTAPHH
Oup OyTyH KWIHO OMPIAINITUPHUIN Ba YHH OakapwiiaJuraH exe-(amni
LIaKJIura KelITupuuaa uimaruianu|3].

busra MabiryMKu, ax00pOT TEXHOJIOTUSUIAPH Xap JOUM TabJIAM HKa-
paéunapuHu axpanmac Kucmu 0ynu6 kenrad. Iy Ounman Oupra ma-
JaKalld MyTaxacCHCIapHU Talépiall >kapaHUHUHT Y3H XaM axO0opoT
xKapaéHu XxucobaaHau.

3aMOHaBUI KOMITBIOTEP TEXHOJIOTHSTIAPH TMaii10 OVIraHaaH KeHnH-
THHA aXOOPOT Ba TEIEKOMYHUKAIIWS TCHOJIOTHSUIAPHHIHT YKHIII >Kapaé-
HUJIaTH POJIA Ba YPHU CE3WIIAPIU lapaxkasia Y3rapm.

Tabaum TH3UMUAA YKYB MAIIFyJI0TIApUHE MYJIBTUMEINa TEXHOIO-
TUsUIapy BocuTanapuaad Gpoigananuin acocuaa YKyBUMIap KyHHIaru-
napra sra Oymaaunap:

- HOaHbaHaBHI MaHOamapaad ¢oinananud YKUII Ba YpraHUIIL,

- MyCTaKWJI MIIUTAII CaMapaJOPJIUTH Ba YHYMIOPIUTUHU OLITUPHIII;

- (aonmuaT coxamapWHW KEHTAWTHUPHII Ba SHTH MMKOHHSTIAPHU
SIPATHIIL;

- KOO KOOWIUATIApUHU HAMOEH JTHII;

- pyit Oepaérran xommca, BOKea Ba SHTWIMKIApAaH xabapuop OY-
JIUII XaMJla yaapaaH il gaonustiapuaa GonamaHul.

Xynoca cudaruga 1y HapcaHU TabKHUIJIANI JIO3MMKH, TabIHM
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xKapaéHuaa YKyBumiapra Typiau ¢annapaaH OwnuM OepyBud Meaa-
TOTJIAPHU axXOOPOT TEXHOJOTHSUIAPUHUHT 3aMOHABHI BOCHUTAJIATAPH-
naH (oiganaHuIUIapy yUyH, SHT aBBaJIO YIAPHUHT Y3JIapuHU Oy coxa-
narv OWJIMM Ba Majiaka JapakalapyuHu OIIUPHII XaMa MyCcTaxKaMJIall
Kepak Oynaau, spHU OyHIa TabJIUM TU3UMUHHM TEXHHK JKUXATAAH Tab-
MUHJIAI, UHTEPHETAaH (QoWJalaHull UMKOHUSATIAPUHU TYJa sipaTuO
OepHIll OPKAJIMTUHU caMapaiy HaTHKara SpUIINII MyMKHH.
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TPUAJIA
(TeopeTnueckoe, IkcnepuMeHTaJIbHOE U HHPOPMATHBHOE
HccJIe0OBaHKe)

Onumos b.A, Y3IIOUTHU ooyenm, p.-m. ¢p. H.
HOnycoe. JI, THHIXTXKTMOXHU xagheopa myoupu

Ma3zxkyp maxonada yKyeuuiapHuHe uiMui OYHEKAPAUWUHU
WAKATAHMUPUMWHUHES ACOCU UYHAIUW (ACneKm)iapu maikuH
smunean. Taxnugh kurunaémean mamepuanoa guzuka hpanuoan aupum
macananapuu Hazaputi, Sxkcnepumenmains 6a AKToan ghotioananub evuw
HamyHa cugamuoa Kypcamubd bepunea.

Taanu cyznap: metodologiya, vazifa, nazariya, eksperimental,
axborot, dastur, Paskal.

This article describes the main directions (aspects)of the formation
of the scientific worldview of students. In the proposed material, the
solution of some issues in physics using theoretical, experimental and
ICT is shown as an example.

Key words: methodology, issue, theory, experimental, information,
software, Pascal

B oannou cmamve paccmampuearomcs 0CHO8HbIE HANPABLEHUS
(acnexmol) popmMuposaHusi HAYYHO2O0 MUPOBO33PEHUs yuawuxcs. B
npeoiazaemom mamepuaie 8 Kaiecmee npumepa NOKA3AHO peuieHue
HEeKOMOPbIX BONPOCO8 (PUSUKU C UCNONbI0BAHUEM MEOPEeMUEeCKUX, IKC-
NEePUMEHMANbHBIX U UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO02UIL.

Knrwouesoit cnosa: memoouxa, 3adaua, meopusi, IKCHEPUMEHMATHbII,
unghopmayuonmslil, npoepammel, Illackans.

Ha coBpemeHHOM 3Tamne pa3zBUTHUSL HAYKU €€ METONOJOTHYECKAs

HaNpaBJIE€HHOCTh CTAHOBUTCS IOMUHUPYIOIIEH YepTO HAyYHOTO CTUJIIS
MBbIIJIeHHs. biarogaps cTpeMUTeNbHOMY Pa3BUTHIO BBIYUCIUTEIHLHOU
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TEXHHUKH B HACTOSIIIEE BpEeMs HapsAy C TPaJAUIIMOHHBIMHU TEOPETUYECKH-
MU H SKCTIEPUMEHTAIIBHBIMUA METOaMH ITO3HAHHUSL, YCIICIITHO Pa3BUBACTCS
¢bu3nueckoe MoJeNupoOBaHUe, MPEBpaIlasich B OJMH U3 OCHOBHBIX
METOJOJIOTHYECKUX MOAXOAO0B K MCCIEAOBAHUIO PAa3HOOOPa3HBIX
peanpHBIX mporeccoB. [loaToMy Ha COBpEeMEHHOM 3Tare pa3BUTHS
¢bu3uku oOlenpu3HaHHON sIBIsEeTCS €€ HOBas CTPYKTypa: BMECTO
TPaJULIMOHHON JINA/Ibl «TEOPETUUECKas U HKCTIEPUMEHTAIbHAS (PU3HKa
chopMupoBanach Tpuaga «TeOpeTUdecKas, SKCIEpUMEHTAIbHAS U
BBIYUCITHTENbHAS (MHpOpMAITMOHHAs) (PU3HKAY).

OnnuM u3 3(pPeKTUBHBIX METOJOB MPEAOCTABICHHUS MaTepHUaIOB
0 IIKOJIBHOMY KypCy (DM3UKHU IpPEnofaBaTelisiM U YIYeHUKaM, He orpa-
HUYHBASICh TOJIBKO TEOPETUUECKUMH 3HAHUSIMU, SIBJSICTCS IPOBEACHNE
MPaKTUYECKUX 3aHSATUH MOCPEACTBOM OpraHM3aly J1abopaToOpHbBIX
U TMOKa3aTeJNbHBIX METONOB. Bo-mepBhIX, HHPOpPMALIHS, TTOITYICHHAS
MOCPEJICTBOM CIIyXa U 3pEHUS, pa3IMYHO BO3IEHCTBYET Ha MO3T U Xpa-
HUTCS B MaMsATH. M3 HaydHO-HCCIIeN0BaTEeIbCKUX PA0OT U3BECTHO, UTO
3pEHHEM yCBaMBACTCS B IIAATh pa3 OoibIIe HH(POPMALINH, YEM IIPH CITyXe
1 ypOBEHb 3alIOMUHAHU BbIlIe. Bo-BTOpBIX, HHGOpMAIIHS, TOTyYeHHAs
MIOCPE/ICTBOM 3pEHUs, He TpeOyeT 00paboTKu.

[IpaBuibHAsT OpraHU3aIys IPOLIECCa BOCTIMTAHMS, TOATOTOBKA U TIPH-
MEHEHHE CYIIECTBYIOIIMX BO3MOKHOCTEH SIBJISIETCSI OCHOBHOM 3a/1auei
npernofasareneil. Kaxplii negaror 10MKeH MOMHUTh, YTO YPOK — 3TO
ocHOBHas (opma Tporecca oOyueHust U Bocnuranus. [Ipernogasarens
JOJDKEH 00ydaTh YYEHHKOB HAaBBIKAM HE3aBHCHUMOTO MBIIICHUS U He-
3aBHCHUMOTO HCCIIEJOBAHUS.

B nacrositiee BpeMst pa3BuTHe OOIBIIMMU TEMIIAMH TEXHUKH U TEX-
HOJIOTUH, PEe3K0e M3MEHEHHE MPUHIUIOB pa3pabOTKU, MOCTPOSHUS U
UCTIOJIb30BaHMs SJIEKTPOHHBIX YCTPOMCTB BeIeT K 000TrallieH!uI0 HOBOM
nH(popMaluei neJarornyeckon JesTeIbHOCTH MPernojaBaress.

Taxum 00pazom, HET HU OJTHOTO HaMpaBJieHUs B cepe oOpa3oBaHUs,
B Pa3BUTHH KOTOPOT'O HE HCIIONB3YIOTCS MPEUMYILEeCTBA HHPOPMATHKH.
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Kaxxapiif crieruaiucT AOHKEH UMETh 3HaHUS M0 WH()OPMAIIMOHHBIM
U KOMMYHUKAITMOHHBIM TEXHOJOTHsIM. VX MOCTpOeHHE W MPUHIIMITBI
paboThl OCHOBaHBI Ha (U3WYECKUX Ipolleccax, MPEernogaBaeMbiX B
IIKOJIBHOM Kypce (U3UKU. ITOT (PaKT MOXKET MOBHIINIATH YPOBEHBb
HMHTEpeca YYEHUKOB K (U3HKE.

B sTHx nensx Ha Kypce GU3MKHU CaylaTesnsM 3a1a4u, periaeMble Ha
3aHATHUAX, OOBACHSIOTCS HA OCHOBE HECKOJBKUX CIIOCOOOB pELIeHUS U
ananmu3a. Huxe mpuBoasSTCS MpUMeEpsl IOAOOHBIX 3a/1a4:

1. [Tocne oObsicHEHUsI (PUBUYECKON CYyTH 3a/Jaud OHA PEIIacTCs
CTaHJAPTHBIM METOJIOM.

2. Vicxonst M3 MCXOMHBIX TAaHHBIX 331491, OHA OOBSCHSIETCS OTBITHBIM
(MpOKTUYECKUM) METOJIOM M MPOBOJUTCS CPABHEHHE C PE3YJBTaTOM,
IIOJIyYE€HHBIM TEOPETUYECKUM METOIOM U COOTBETCTBEHHO PE3YJIbTAThI
JTOJIKHBI OBITh PaBHBI.

3. He 3aBucHMO OT TOTO, Ha KAKOM SI3BIKE JJaHa 3a/Ja4a HEOOXOIHMO
COCTaBUTH alNroputm e€ pemieHus. l[lociie BBOIAa MCXOOHBIX JTAHHBIX
BMECTO IIEPEMEHHBIX, 3a/IaHHBIX B IPOrPaMME [10JTyUYE€HHBIE PE3YyIbTaThl
CPaBHHUBAIOTCS CO 3HAYCHUSIMH, ITOJTYYEHHBIMHU TPOKTUYECKUM U TEOpE-
TUYECKUM METOJaMHU.

Huxe npuBenena 3agaya, OAHOBPEMEHHO pEIICHHAs TPEMs CIIOCO-
0aMH M pe3yNbTaThl, OTYyUYEHHBIE TPEMs CIIOCOOAMHM, JTOJAKHBI COOT-
BETCTBOBATh. 3a7a4H, peliaeMble HECKOJIbKIMH METOaMU, MOTYT OBITh
MOHATHBI CITYIIATEIISIM U B CBOE BpEMsI YUEHHKaM U TOJIBKO B 3TOM CIIydae
YYEHHUKH MOTYT OBITh YBEPEHBI, UTO 3a/1a4a pellieHa MPaBUIbHO.

[Tpu pemeHuu 3a1aun TPETHUM CIIOCOOAMU HE 3aBUCHUMO OT TOTO,
Ha KaKOM OH $I3bIKE, COCTAaBJISIETCS aJTOPUTM, BBOJSATCS U3BECTHbIC
YUCJIOBBIC 3HAYEHUS U HAXOJATCSI HEM3BECTHBIE PE3YJIBTUPYIOIINE 3HA-
yenust. [IporpaMmbl 1711 HUDKETIPUBEICHHBIX 33/1a4 HAITUCAHBI Ha SI3bIKE
nporpammupoBanus [Tackais. [lonmydeHHbIN pe3yabTar IOKa3bIBAET, YTO
3aJ1aua MOXeT OBITh pellleHa eIlé OJJHUM METOJIOM.

1. MoTopHas JiofiKa IIBIBET IO TEUEHUIO PEKU OT OJIHOM MPUCTAHU K
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JPYTO¥i 3a =3 4 1 0OpaTHO MPOTUB TeueHUs ¢, =6 4. CKOIIbKO BPEMEHH
noTpeOyeTcst, 9TOOBI JIOAKA MPOTUIBIIIA TOXKE PACCTOSTHUE TIO 03epy?

Pewenue:

Paccrostane [ nozka mporubiBaet 3a Bpems ¢ =l/($ +9 ), TIe 9 -
CKOPOCTB JIOAKH; $ -CKOPOCTh TeueHHst peku. [IpoTus Teuenus To xe
PacCTOsIHUE JIOJKA MPOILILIBACT 32 BpeMms £,= [/(3 -9 P) ITo o3epy noaka
IPOIUILIBET PACCTOSHKE [ 38 1=1/3 . Pasnennm yuCInTeNM U 3HAMEHATENH
TIEPBOTO ¥ BTOPOTO BBIPAKCHU Ha

ce: Il‘gj . I’-_ ff‘g.!
'1+8/8 7 7 1-8/8

[TomydeHHbIe GOPMYITBI UCTIONB3YEM TSI HAXOXKIECHUSI OTHOIICHUN
BPEMEHU:

!
t

S ¢ 9
=1+-=; —=1--=2.
9 t 9

1 1 a

CioxuB JIeBbl€ W MpaBble YaCTHU MOCJIEIHUX JBYX YpaBHEHUU
MTOJTY YU M:

1 1 2tt
H—+—)=2=f=—12
f, [ +1,
program zI;
var tl, t2, t :real;
begin

write( ‘66edume 3nauenue tl:=’);readln(tl);
write( ‘66edume 3nauenue t2:=’);readln(t2);
L=2%1*2)/(t1 +12),

writeln(‘T:= ‘1),
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end.

2. Bpycok Maccoil m, Jexaluuii Ha FOpU30HTAJIbHON MOBEpPX-
HOCTH, MPUKPEIUIEH K CTEHKE MPYKUHOW, UMEIOIIEH KECTKOCTh K.
Koa¢ppunueHnt Tpenust Mexay OpycKOM M MOBEPXHOCTHIO paBeH L. C
Kakoll MUHHMMAaJbHON CKOPOCTBIO JTOJDKHA JIETETH ITyJIsl, YTOOBI IOCIIe
NOTa/IaHKs €€ B OpPYCOK OH BEpHYJICS B HCXOAHOE TosiokeHue? Ymap
cuuTarh abCOMIOTHO HEynpyrum. Macca mynu m,.

_h.

k 'gn iy

e

e

Pemenue:

Jlnis Opycka v mynu (CM.pHC. ) 3alUIIEM 3aKOH COXPaHEHUS UMITYJIbCa,
IIpeIoaras, 4YTo CHjaa TPEHUs CyILIECTBEHHO MEHbILE CHIIBI B3aUMO-
neiicTBus Tel, a aedopMareld mpy>KMHbI 3a BpeMsi B3aUMOJCHCTBUS
MO’KHO NpeHeOpeyb:

m,9, =(m+m,)8, (1)

V3meHeHne KHHETUYEeCKOI 2Hepruu OpycKa paBHO CyMMe padoT T
TPEHUS U YIPYTOCTH:

2

Zz
B B e O
2 2

TJI€ X, — MAKCUMAJIbHOE CMELIEHUE OPYCKa OT TIOJIOKEHUS PABHOBECHSI.

M3meHeHne KHHETHYECKOM SHEPT U CHKaToH MPY>KUHBI paBHO paboTe
CWJIbI TPEHUS IIPU BO3BpAIlleHUH OpycKa B MCXO/IHOE MOJI0KEHHUE:

k:rl

0 —T" =—p(m+m,)gx,.
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OTtkyna kxa =2u(m+ ma) e, 2= M . TMoxcra-

BHB BBIDAKEHHE X B YPABHEHHUE (2), TIOTYIHM:

(m+m,)9 _ 4u°(m+m))’g’ s 9=2ug 2(m + mo).
2 k k

2u- + /2 +

OkoHYATETBHO 190 = p-glm mo) (m mO).
m, k

program z2;
const g=9.8;
var v0,m,m0, myu,k :real;
begin

write( ‘BBenute 3HaueHue k.=’); readin(k);

write( ‘BBenuTe 3HaUeHUE myu.="); readln(myu),;
write( ‘BBenuTe 3HauUeHue m:=’); readln(m);

write( ‘BBenute 3Hauenue m(.="’); readln(m0),;
v0:=((2* myu*g*(m+m0))/m0)*sqrt(2*(m+m0)/k);
writeln(‘'V0= ‘ ,v0), end.

3. bamnon comepxkut renuit Maccoir m=0,3kr. AGCOJIIOTHAsT TEM-
neparypa B 0aione ymeHbmmiaachk Ha n =10%, a nqaBnenune ynano Ha
n,=20%. CKOIBKO MOJIEKYJI TeNus yULIo U3 6ajuiona?

Pemenue:

Jlnsa renust B IBYX COCTOSHUSIX MO YpaBHEHHIO MeHneneesa -
Kitarielipona MOXHO 3anucars:

p,V=NKT, p,V=NKT, (1)
rae N, u N,—4nciio MOJIeKyl B Haualle ¥ KOHIIE poliecca npu
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N, = M N, (N ,-uucno Asaranpo), k-nocrosunas bonbumana.
n n
T,=|1-——|T; ===,
: ( 100%) T
n n
1-—2 V=Nkl1-——1T 2
1= l000, 7" =1 ( 100%) | v

N3 ypaBuennii (1) u (2) nomyuem:
n

_ 1 2(_ n, j
100% N, \ 100%

o 100% — 7
2 = 2]Vz
100% — n,
AN=N,-N,=N,—=" 2y "B-A%

'100%—-n, M “100%—n,

program z3;

const Na=06.022*1000000000000000000000000;
var m,malyar _massa,n2,nl,N:real;

begin

write( ‘BBenuTe 3HaUeHue m.="); readln(m);
write( ‘BBemuTe 3HaUCHUE malyar massa: =), readln(malyar massa);
write( ‘BBenUTe 3HaUeHue n.=’); readin(n2);
write( ‘BBenuTe 3Hauenue nl:="); readin(nl);
N:= (m/malyar _massa)*Na*n2-nl)/(100-nl);
writeln(‘N= ‘,N);

end.
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MEXANIKA PRAKTIKUM MASALALARINI TIZIMLI
TAHLIL ASOSIDA YECHISH

Abdullayev N, O zMU fizika fakulteti
“Umumiy fizika” kafedrasi tayanch doktoranti,
Begmatova D, O zMU fizika fakulteti
“Umumiy fizika” kafedrasi muduri.

Magolada fizika praktikumida zamonaviy tizimli yondashuv mohi-
yati ochib berilgan va misol tarigasida fizikadan laboratoriya qurilma-
sini tizimli tahlil qgilish usuli bayon qilingan.

Tayanch so‘zlar: zamonaviy metod, tizim, tizimlitahlil, tizim na-
zariyasi, tizimli yondashuv, laboratoriya.

The article explains the essence of the system approach to physics
and, for example, describes the method of analyzing a laboratory de-
vice from physics.

Key words:  system, system analysis, system theory, system
approach, laboratory.

B cmamve obvacHaemcs cyuyyHocms cucmemMHo20 no0xXo0d K gusuxe
U, Hanpumep, ONUCHIBAEMCs MEMOO AHAIU3A 1AOOPAMOPHO2O YCIMPOTL-
cmea u3 gusuxu.

Knrwoueswie cnoea cucmema, cucmemHulii anaiu3, CUCeMHas meo-
Ppus, CUCIEMHDBLLL NOOXO00, 1AO0PAMOPUSL.

O‘zbekiston Respublikasini rivojlantirilishining beshta ustivor
yo‘nalishi bo‘yicha Harakatlar strategiyasining IV-bo‘limida Ijtimoiy
sohani rivojlantirishning ustuvor yo‘nalishlari deb nomlangan
4.4-bandida “Ta’lim va fan sohasini rivojlantirish” masalalari
shuningdek, O‘zbekiston Respublikasi Prezidentining 2019 yil
17 iyundagi PQ-4358-son Qarorining 2-komponentida - “Eng yangi
pedagogik tehnologiyalar va o‘qitish usullarini joriy qilishning halqaro
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amaliyotiga muvofiq ta’lim jarayonini rejalashtirish, chuqurlashtirish
va sifatini yahshilashni tashkil etishni takomillashtirish” masalalari
mavzuning dolzarbligini belgilab beradi [1,2].

Hozirgi kunda ta’limda fizikada tizimli tahlil metodi keng
qo‘llaniladigan ta’lim texnologiyalaridan biridir. Tizimli tahlil uslubiy
tadqiqotlarning muhim ob’ekti va eng tez sur’atlar bilan rivojlanayotgan
ilmiy yo‘nalishlardan biri sanaladi. Har bir tizimli tahlil nazariy ta’limoti
umumiy tamoyillarga bo‘ysungan holda muammolarning hususiyatdan
kelib chiqib takomillashtiriladi [3].

Fanda tizimli yondashuv turli hodisa jarayonlarning mohiyatini
tushunishga tadbiq etiladi. Bu yondashuv tabiiy fanlardan ijtimoiy
hayotga ham tadbiq etiladi. Unga ko‘ra tabiat va jamiyat murakkab
tizimni tashkil etadi. Shu o‘rinda tizim tushunchasining mohiyatini
belgilash bilan uning hususiyatlari aniqlanadi.

Tizimli yondashuvning mohiyati ob’ektni tizim sifatida ko‘rib
chiqishga qaratilgan tushunish tamoyillari, shuningdek bilishning ilmiy
metodologiyasi va amaliy faoliyati demakdir. Tizimli yondashuv bir
taraflama tadqiqot tahlil usullarini inkor etadi. Asosiy urg’u ob’ektning
yaxlit xususiyatlarini tahlil etishga, tizim va uning aloqadorligini
aniglashga, rivojlanish va funksionallikka garatiladi. Ta’limda tizimli
tahlilni amalga oshirish fanni o‘zlashtirishga, mavzuni mohiyatini
tushunishga imkon yaratadi. [4].

Misol tarigasida mexanika bo‘limiga doir tebranuvchan tizimni
tanlashni tizimli yondashuv asosida ko‘rib chigamiz. Masalaning
qo‘yilishi: Tinglovchi ikkita massali tebranuvchan tizimni o‘rganish
kerak. Buning uchun ikkita massa va uchta prujina bilan biriktirilgan
tebranuvchi fizik tizim uchun harakat tenglamalarini keltirib chigarish
lozim. Ishni bajarish uchun ko‘rsatma va namuna ikkita massali
tebranuvchan tizimni o‘rganamiz. Ikkita massa va uchta prujina berilgan
tebranuvchi tizimni qayraylik. Massalar fagat gorizontal yo‘nalishda
harakatlanadi (ular tepa va pastga harakat qilmaydilar). [5-9].
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Tenglamalarni tuzish. Bu tizim uchun biz erkin harakat sxemasini
chizamiz.

Bundan kelib chiqib, harakat tenglamalarini yozamiz:

”?x1+(k1+k2)x1_k2xz =0 (1)
mx>+(k +k,)x, —k,x, =0 (2)
_Mxl_kﬁ_xz:)él (3)

m m
_k x2+£x1 = X, 4)
m m

Ularni matritsalar ko‘rinishida yozib olamiz (yozuvni soddalash-
tirish uchun x vax, deb belgilaymiz):

Ck + kK, k, ) 5
m m X _ X
k, ki +k, || x, )--C
m m
-Ba -
= 6
L gt (6)

Yechim ko‘rinishini topamiz.
Yechim ko‘rinishini topishga o‘tamiz. Bunda biz so‘nish bo‘lmaydi
deb olib, faqat ostsillyatsion yechimni izlaymiz.

_ v |
x=ve'” = Ll }e"‘”’ (7)
2

Shunday qilib, bu muammoning xususiy qiymatlarini topish bo‘la-
di.
x=-wve =—w’x (8)

{;ﬂi‘ﬁ}x ——o’x  (9) Ax=Ax,A=-@" (10)
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Xususiy qiymatlarni yechish.
Biz xususiy qiymatlari xarakteristik tenglama tuzish orqali topamiz.

|A+a)21|=0={“’2_ﬁ0[2 } (11)

a o —-p
(0*-B)-0’=0-2Bo*+(B*-0?) (12)

w2:2ﬂi\/4ﬂ2;4(ﬂ2—a2) _pia (13)

Soddalashtirish magsadida biz k =k,=m=1 holini ko‘ramiz. Shun-
o =fra="—"2=3 (4 o =f-a=—"=1 (5
m

Endi biz xususiy vektorlarni ham topishimiz mumkin. Birinchi xu-
susiy vektor uchun

_ jont ~jont jot
x(t)=cve’™ +c,ve ™ +cv,e’™ +c,v,e

(A+w Dy, =0 (16) q—zl Hvalzo (17)

1 -2 03

{11}[%} {1 }
=0) (18) Vit = Vi (19) = (20)
11| v, -1

yechimni topamiz.

Shunday qilib biz birinchi xususiy vektorni tanlaymiz. Bu vektorni
ixtiyoriy o‘zgarmas kattalikka ko‘paytirishimiz mumkin.

Ikkinchi xususiy vektor uchun

21 7 10
(A+ o, )y, =0 (1) (L _J{OIDVZZO (22)

{—11 }[vz_l} 1
=0 (23) vy =y (24) :{ } (25)
1 -1||v, 2
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ni topamiz.
Biz ikkita massali tizimning harakat tenglamasi uchun umumiy
ko‘rinishni aniqlaymiz.

x(t) =cpe’™ +e, ex!)

e(‘jwzt) + C4vze(_ja)2t) (26)

+ov,e

E’tibor berish kerakki, har bir chastota ikki martadan ishlatiladi, sa-
babi biz tanlagan yechim chastotaning kvadratiga bog’liq (musbat va
manfiy yechimlar kelib chiqadi)

Differentsial tenglamalarning yechimini topishga o‘xshab, no-
ma’lum koeffitsientlarni topish uchun boshlang’ich shartlarni aniqlay-
miz.

Real yechimni topish uchun vy, va vy, yoki y, va vy, lar bir-biriga
kompleks bog’langan bo‘lishi zarur. Tenglamani boshqacha ko‘rinish-
da yozamiz:

X(H)=y,v,cos(o,t)+y,v sin(w t)+y,v,cos(w,t)+y,v,sin(ot)  (27)

Noma’lumlar topish uchun boshlang’ich shartlardan foydalanamiz.

x(0)=y,v,cos(®,0)+y,v sin(w,0)+y,v,cos(w,0)+y,v,sin(w,0) (28)

x(0)=y,v,1y,v,(29) x(0)=w, v,v,t0,y,v, (30)

Ko‘pchilik hollarda biz vaziyatning boshlang’ich shartlarida tez-

likni nolga teng deb gabul gilamiz.

x0) | - 0
x(0) = L (OJ,X(O) = M (31)

Boshlang’ich tezlikning shunday shartidan foydalanib, biz
quyidagini yozamiz
x(0) = y,0v, +y,0,v, (32)

X(0)= m — o, M oy, m (33)

Bu quyidagi tenglamalarga olib keladi.
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0=y, +w,y, (34)
0=-wy, +wy, (35)
Bizga ma’lumki, chastota nolga teng bo‘lmaydi va bu esa quyida
bittagina yechimda shunday bo‘ladi
Y,=Y,~0 (36)
Shunday qilib, agar boshlang’ich tezlik nolga teng bo‘lsa kosinus
funktsiyaning hadlari qoladi va sodda yechim topiladi
x(t) =y, cos(ayt )+ y,v,cos(m,t) (37)
ma’lum koeffitsientlarni topish
Boshlang’ich shartlardan foydalanib, y, va vy, koeffitsientlarni to-
pishimiz mumkin.
x(0) = v, cos (a)l 0) +7,v,c08(,0) = y,v, + 7,v, (38)
Bu bir qancha usullarda yechishimiz mumkin bo‘lgan 2x2 tengla-
mani beradi.
Buning eng sodda usuli kompyuterda matritsalar sifatida qarab ye-
chimini topishdir. Ustunlari masalaning xususiy vektorlaridan iborat
bo‘lgan 2x2 matritsani tuzamiz.

V= [vlvz] = {_11 ﬂ (39)

Boshlang’ich shartlar uchun tenglama

7,
x(0)= V|:}/1 } =yt 7Y, (40)
>

dan iborat bo‘ladi.
Bunda y, va v, koeffitsientlarni x(0) ga ko‘paytirilgan teskari v kat-
talik deb osongina topishimiz mumkin.

{71 } =v"'x(0) 41)

7
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Namuna. 2 ta massadan iborat tizimda tebranish k =k, =m=1 bo‘lgan
holda ko‘rib chiqaylik. Boshlang‘ich shart quyidagicha

1
0) = (42)
w0 = o]
Faraz qilaylik, yechim quyidagicha
x(t)=yv,cos(ot)+y,v,cos(w,t) (43)

Bizga ma’lumki
1
x(0) = 0 =T COS(C()] 0) +7,v,c08(@,0) = y v, + 7,v, (44)

Buni ikki noma’lumli ikkita tenglama ko‘rinishida ifodalashimiz

mumkin.
1 1 1
0 =YV TV, =7 1 7 1 (45)
1:71+72 (46)0271_7/2 (47)
Bu holda koeffitsientlar quyidagiga teng bo‘ladi
1
W=7, = 5 (48)
Shunday qilib, harakat tenglamasi
1 1
x(t)=5V1 cos(a)lt)+5v2cos(a)2t) (49)
Yoki

1 1
x(t)= Ecos(a)lt)+§cos(a)2t) ox, ()= —%cos(a)lt) +%cos(a)2t)

Ko‘rinishda bo‘ladi.
Demak, tizimli tahlil muammoni hal qilish metodologiyasi sifati-
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da barcha zaruriy uslublarni, bilimlarni va muammoni yechish uchun
lozim bo‘lgan harakatlarni umumlashtiruvchi ustun vazifasini bajaradi.
Aynan shu bilan uning jarayonlar tadqiqoti, statistik yechim nazariyasi
va boshqga shu kabi sohalar bilan munosabatlari aniqlanadi. Tizimli tah-
lil u yoki bu metoddan qaysi bosqichda va ganday shaklda foydalanish
lozimligini aniglab beradi.
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Masalalar va yechimlar

OLIMPIADA VA MASALALAR YECHISH BO‘LIMI

FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi»
jurnal tashkil qilingandan buyon faoliyat ko‘rsatib keladi.
Bu yerda berilgan masalalarni yechib tahririyatga yuboring.
Xat mualliflarining ismi jurnal sahifalarida e’lon qilinadi.
Shuningdek, o‘zingizga manzur bo‘lgan va boshqalar uchun
ham 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, Furqat ko‘chasi 174 - uy.
O‘zbekiston Pedagogika fanlari ilmiy
tadqiqot instituti, FMI jurnali.
Agar yangi masalalar tuzib yuborsangiz unga alohida
e’tibor beriladi. Jurnalimiz haqidagi har qanday taklif va fikr
mulohazalaringizni mamnuniyat bilan qabul gqilamiz.
Masalalar bo‘limida qanday tipdagi masalalar bo‘lishini
xohlaysiz. Xatlaringizni kutamiz.
Masalalar
M.561. Agar ABCDEF qavariq oltiburchak uchun 4B =BC =a
CD =DE =b, EF = FA = c tengliklar o’rinli bo’lsa, quyidagi teng-
sizlikni isbotlang:
a b c 3
+ + >—.
BE AD CF 2

M.562. Ixtiyoriy a,b,c € N uchun quyidagi uchta sonlarning har biri
qaysidir natural sonning kvadrati bo’la oladimi:
a’+b+c;
b +a+c;
¢ +a+b.
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Javobingizni to’liq asoslang.

M563. ABCDEF qavariq oltiburchak uchun
AB||DE,BC || EF,CD || AF shartlar o’rinli bo’lib, P,Q, R nuqtalar
mos ravishda AC va FD BF va CE, AE va BD to’g’ri chiziglarning
kesishish nuqtalari. P nuqtadan AF to’g’ri chiziqga, Q nuqtadan BC
to’g’ri chiziqga, R nuqtadan DE to’g’ri chiziqga tushirilgan perpendi-
kulyarlar bir nuqtada kesishishini isbotlang.

M.564. Quyidagi ifoda natural son bo’ladigan barcha a va b nat-
ural sonlarni toping: ALbii2

a+b

MS565. Ixtiyoriy haqiqiy x va ) sonlar uchun quyidagi funksional
tenglamani qanoatlantiruvchi o’zgarmas bo’lmagan funksiya mavjud
bo’ladigan, barcha a haqiqiy sonlarni toping:

Sla(x+3))=/(x)+ /().

F.536. Massasi 320g bo‘lgan kizfgrodning boshlang‘ich holatidagi
bosimi 83 kPa edi. Temperaturasi 100 K ortganda kislorodning hajmi
50 / ortdi va bosimi 99,6 kPa bo‘ldi. Gazning boshlang‘ich hajimini va
temperaturasini toping.

F.537. Silindrda porshen ostida 290 K temperaturada 0,4g suv bug*i
bor. Bu bug® 40 / hajmni egallaydi. Qanday yo‘llar bilan bugo‘ni to‘yin-
tirish mumkin?

F.538. *° Uning bitta yadrosi ikki bo‘lakka bo‘linganda
220 MeV energiya ajraladi. Yadro reaktorida shu izotopdan 1 g «yoqil-
sa», gancha energiya ajralib chigadi? Shuncha miqdorda energiya olish
uchun gancha toshko‘mir yoqish kerak?

F.539. Odam yuragining bir sutka davomidagi o‘rtacha ishlashi
(tinch holatda bo‘lgan va jismoniy ish bajargandagisi hisobga olin-
ganda) quyidagicha: yurak bir siqilganda chiqarayotgan qonning hajmi
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90 ml; bir siqilish davomida yurak bajaradigan ish 1 J; aorta (qon
tomir) ning diametri 20 mm; aortada qonning harakatlanish tezligi 35
sm/s. Yurak bir sutkada chiqarayotgan (o‘tkazayotgan) qon hajmini,
yurakning bir sutkadagi ishini, yurakning o‘rtacha quvvatini hisoblab
toping.

F.540. Miqdorlari teng bo‘lmagan bir xil ishorali zaryadlar bilan
zaryadlangan ikkita bir xil metall sharchani bir-biriga tekkizib, so‘ng
yana avvalgi masofaga surib qo‘yilganda ular orasidagi o‘zaro tao‘sir
kuchi albatta ortishini, shu bilan birga zaryadlar miqdoridagi farq qan-
chalik katta bo‘lgan bo‘lsa, bu ortish shunchalik katta bo‘lishini isbot
qiling.

skoksk

1.235. Uchlari (xl,yl) , (x2,y2) , (x3,y3) va (x4,y4) nuqtalar
ketma — ketligi orqali aniqlangan gavariq to‘rtburchak trapetsiya yoki
parallelogram bo‘lishini aniglovchi dasturni tuzing.

1.236. Tekislikda (xl, yl) , (x2, y2) , (x3, y3) , (x4, y4) koordinatali
nugqtalar 1-qavariq to‘rtburchakning uchlari, (x5, y5), (x6,6), (x7,y7)
(x8, y8) nugqtalar 2-gavariq to‘rtburchakning uchlari deb garaladi. To‘rt-
burchakning uchlari soat mili yo‘nalishida tartiblangan. 2-to‘rtburchak
1- to‘rtburchakning ichida yotishini aniqlovchi dastur tuzing.

1.237. Uchlari A (x1, 1), B(x2,»2), G(x3, y3) nuqtalarda bo‘lgan
uchburchakning AB asosidagi burchaklari o‘tkir, to‘g‘ri yoki o‘tmasligini
aniqlovchi dastur tuzing.

1.238. Berilgan 3 ta A(x1,y1), B(x2,»2), C(x3,»3) nuqtalardan
o‘tuvchi aylana mavjudligini, mavjud bo‘lsa yagonaligini, yagona bo‘lsa
radiusini aniqlovchi dastur tuzing.

1.239. Uchlari A(x1, y1) va B(x2,y2) nuqtalarda bo‘lgan kesma
bilan markazi G(xO, yO) nuqtada bo‘lgan R radiusli doiraning kesishish
yoki kesishmasligini aniqlovchi dastur tuzing.

skoksk

M.556. Tengsizlikni eching: xxz > o7
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Yechish. & =x" " =5x Tl o

I x>1. (x+3)(x-2)>0= x>2 II. x<1 x®¥E2>] = (x+3)(x-2)<0=>
x<2  xe€(0,1) U2+ o)

M557. Agar x>+ +xy+V3x+/3y=0 bo‘lsa, x*+)*<3
ekanini isbotlang.

Yechish. x*ty*+xy+ NE) (x+y)=0. x2+y2+2xy+\/§ (x+y)=xy.

(x+y)*+ NE) (x+ty)=xy. 2(x+y)*+2 NE) (x+y)=2xy.

(xHy)+ (xHy) /3 (chy)t /3 (chy)+3=2xy+3

(x+y)H+ (xty+/3 )=2xy+3 = (xHy )2 < 2xy+3.

X22xy+y? < 2xy+3. x*+y?< 3.

MS558. Tenglamani eching: [x]=2{x}+4.

Yechish. [x]=2{x}+4 0<{x}<] 4<2{x}+4<6=[x]=4 yoki 5

L. [X[74= 2{x}+4=4 = {x}=0=4

II. [x]=5=2{x}+4=5=2{x}=1= {x}=0,5 x=5,5

2
MS559. (arctgx)(arccigx) = T_6 tenglamani yeching.
2

Yechish. (arctgx)(arctgx)= f—6 arctgx=o arctgx=%-a

2 2
a(z—a)=”— a2—1a+—=0:>(a——)2—0:> o=—
2 16 2 6
r=tg ==
g4

MS560. Uchburchakning tomonlari uzunliklari natural sonlarda if-
odalangan bo‘lib, unga ichki chizilgan aylana radiusi 1 ga teng. Shu
uchburchakning tomonlari topilsin.

Yechish. I. (m,n,k)=(1,5,24) a=(1+5)/2=3 b=(1+24)2¢N

IL. b=(1+14)/2¢ N 1II. a=(2+3)/2¢ N 1V. a=(1+8)/2¢ N

V. a=(2+4)/2=3, b=(2+6)/2=4, c=(4+6)/2=5 VI. b=(1+8)/2¢ N
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VII. mn=7= m=1, n=7= 7k=4(k+1) =k=32/3¢N

VIII. mn=8 a) m=1, n=8= 8k=4(k+9)=k=9, b) m=2, n=4=
8k=4(k+6)= k=6

.......... (a,b,c)=(3,4,5)

E S

F.531. (a) I. To‘gnashuvda brusok reaksiya, ishqalanish va og‘ir-
lik kuchidan impuls oladi. To‘qnashuv vaqti juda kichikligidan, og‘ir-
lik kuchi tufayli olgan impulsini hisobga olmaslik mumkin. p. va p
mos ravishda ishgalanish va reaksiya kuchlari tufayli olgan kuch im-
pulslari bo‘lsin. To‘qnashuvdan keyin brusok sapchimaganligidan, un-
ing to‘qnashuvdan keyingi impulsi qiya tekislikka parallel. Shuning
uchun brusokning reaksiya kuchi tufayli olgan kuch impulsi, uning
to‘gnashuvdan oldingi impulsining qiya tekislikka perpendikular tash-
kil etuvchisiga teng bo‘lishi kerak. p, = mv cosb.

To‘gnashuvdan keyin brusok qgiya tekislik bo‘ylab siljigani uchun,
ishqalanish kuchi tufayli olgan kuch impulsi quyidagiga teng: p,= pp,.

Brusokning to‘qnashuvdan oldingi impulsining qiya tekislik bo“ylab
yo‘nalgan tashkil etuvchisi mv sinf ligidan, mv sinf — p.= mu.

Bu yerda u-brusokning to‘qnashuvdan keyingi tezligi. Yuqoridagi-
lardan u uchun quyidagilarni olamiz: u = v(sinf — pcos0).

II.u=0shartdan  p =tana

Shuni aytib o‘tish joizki, bu shart qiya tekislikda tinch turgan
brusokning sirpanmaslik shartidir! Buning sababi, ikkala holda ham
tenglik reaksiya kuchi va maksimal ishqalanish kuchi yig‘indisi verti-
kal og‘irlik kuchiga tengligidan

(b) Agar sharcha darhol sirpanishsiz dumalaydigan bo‘lsa, biz ish-
galanish kuchi tufayli olgan kuch impulsini reaksiya kuchi tufayli olgan
impulsidan mustaqil ravishda topa olamiz: mv sinf — p, = mu. (**)

Jism ishqalanish kuchi tufayli aylanma harakat qiladi, shuning
uchun uning massa markaziga nisbatan impuls momenti L = pR ga
teng. Boshga tomondan, L = fmR*®» = fmRu.
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Bundan p,= pfmu.
Berilgan kattaliklarni (**) tenglamaga qo‘yib quyidagini olamiz:
mv sinf = (1 + p)ymu

yoki _usin@

u= .
1+ 8
II. (a) gismda ko‘rganimizdek, reaksiya kuchining impulsi p, = mv
cosf) va maksimal ishgalanish kuchining impulsi p.= up,. Oldingi qism-
dan

mvsin @
b= ’B—
1+ 4
ifodalarni tenglashtirib quyidagini olamiz: = ﬂl tarllg 0
+ .

F.532 (a) Fizik mayatnik muvozanat vaziyatidan biroz og‘gan holati
uchun aylanma harakat dinamikasining asosiy qonunini yozamiz
d’e
I 2
dt

=—mglsin 6

Bu yerda 7 - fizik mayatnikning inersiya mo-
menti, 0 -fizik mayatnikning vertikal muvozanat
holatidan og‘ish burchagi, / fizik mayatnik
osilgan nuqtasidan uning massa markazigacha
bo‘lgan masofa. Kichik burchaklar uchun sinf =
6 deb olib, tenglamani qayta yozib olamiz:

2
d f? __mgl 0
dt 1
Bu tenglama tebranma harakat tenglamasidir va bundan

w= "8
1
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Bundan tebranish davri uchun quyidagi ifodani olamiz:

T=2r L
mgl

Bizning holda, uchidan osilgan bir jinsli sterjenning inersiya mo-

menti [ = lmL2 va osilgan nuqtadan massa markazigacha bo‘lgan ma-

T=2rx 2—L
3g

Bundan qulay bo‘lgan yurish chastotasining oyoq uzunligi L ga
bog‘ligligini quyidagicha olamiz:

sofa [ = £ . Bundan

v~_

JL
2L

(b) Tiranozavrmodelida,ubirqadamSuzunligini 7 =27 30 =2,9s
g

S
vaqtdao‘tadi. Bundanuning yurishtezligi v = T 1,4m /s =5km/ soat

ga teng.
F.533. Neyronlarda signal tarqalishi
AN 11 AN
—=5.6-1 =1. =——le=1.344nC.
Al 56100 /m, [=1.5sm ¢q Al le=1.344nC

F.534. Yugurayotgan odam tanasida ¢ vaqt mobaynida ajralgan is-
sigqlik miqdori quyidagiga teng. Q=Pr.

Agar bu issiqlikni tashqariga chigarilmasa, tana qizishiga olib kela-
di. Bunda tana oladigan issiqlik migdori quyidagicha: Q=cm(t-t,).

Ifodalarni tenglashtirib, jarohatlanmasdan yugura olish vaqti uchun
quyidagini

Ifodalarni tenglashtirib, jarohatlanmasdan yugura olish vaqti uchun
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quyidagini olamiz:

t—
_ fim( )~2i7mmm

Demak, masaladagi talaba 23 daqiqa yugurishi mumkin.
F.535. (a) Yadro massasini tomchi modeli asosida hisoblash formu-
lasi masala shartida berilgan

2 2
M(A,Z)~(A=Z)m,+Zm, -, A+ a, A" +a, Z (4-22)

Vg +a, y +a;0(4,2)

Yadroning bog‘lanish energiyasi quyidagicha aniqlanadi:
=[A—2Dm, +Zm — M(A,2)]c
ifoda yordamida bu quyidagi ko‘rinishga keladi:

Z? A-27)*
T ( ) +0{55(A,Z)}c2 (*)

an{%A—%A“—

Bitta nuklonga to“gri keuvchi bog‘lanish energiya (W,/4)si kattaroq
bo‘lgan yadro stabilroq bo‘ladi va bundan fiksirlangan 4 =const

W, =-a, 22 -2-(- 2) =0 tenglamadan
aZ A1/3 A
Z(A) ni topamiz. va natljada Z(A)=
A% 9
2a,

Berilgan giymatlarni qo‘yib stabil yadro uchun quyidagi ifodaga
ega bo‘lamiz: y
T 0,015477 +2

(b) Massa soni A4 va zaryad soni Z bo‘lgan yadro berilgan bo‘lsin,
yadro teng ikkiga bo‘linganda hosil bo‘lgan yadrolarning massa soni
A, = A,= A/2 va zaryad soni Z, = Z,= Z/2 bo‘ladi (berilgan ona yadro
massa soni va zaryad soni juft deb olamiz).
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W +W,— WA,Z)> 0.
(*) ifodadagi a.6(4,Z) hadni hisobga olmasak, bu shart quyidagicha

bo‘ladi: Z_2> 0,264,
4 0,37,

ZZ
Vi ning kritik qiymati, taqriban 17 ga tengligi kelib chigadi.

~17

k%

1.230. Natural N son berilgan. IN+2N1+3N2+  N! yig‘indini
hisoblang.

var

1,k,n:integer;

s:real;

begin

read(n); s:=0; 1:=1;

for k:=n downto 1 do begin

s:=s+tpower(i,k); i:=i+1; end; writeln(s); end.

1.231. Natural N soni berilgan x*+y?=z? tenglik o‘rinli bo‘ladigan x,
vy vazning [1; N] oraligda naturalqiymatlarni chiaqruvchi dastur tuzing.

var

X,y,Z,n:integer;

begin

read(n);

for x:=1 ton do

for y:=1 ton do

for z:=1 ton do

if (sqr(a)+sqr(b)=sqr(c)) then writeln(x,” “,y,” ‘,z); end.

1.232. Natural N soni berilgan. Agar y= \/2 + \/4 +N...+V2%xN y

ning giymatini hisoblang.
var
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n,i:integer;

s:real;

begin s:=0; read(n);

for i:=n downto 1 do

s:=sqrt(s+2*1); writeln(s); end.

1.233. 1 dan 200 gacha butun sonlar ichidan kvadrat ildizidan butun

son chigmaydiganlarining yig‘indisini toping.

var

i,n:integer;

begin

for i:=1 to 200 do begin

if frac(sqrt(1))>0 then writeln(i); end; end.

1.234. 1 dan N gacah bo‘lgan butun sonlardan tub bo‘lmaganlarin-

ing yig‘indisini toping.

var

1,j,n,k,a,s,s1,s2:integer;

b:boolean;

begin

for i:=1 to 200 do begin

sl:=sl+i; end;

for 1:=1+1 to 200 do begin

b:=true; a:=round(sqrt(i)); j:=2;

while b and (j<=a) do

if 1 mod j=0 then b:=false else j:=j+1;

if b then s2:=s2+i; end,;

s:=s1-s2;

writeln(‘1 dan 200 gacha bo’'lgan sonlar yig'indisi:=’,s1);
writeln(‘1 dan 200 gacha bo'lgan tub sonlar yig'indisi:=’,s2);
writeln(‘s1-s2:=’,s); readIn; end.
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TALAB, TAKLIF VA TAHLIL
UHO®OPMATUKAHU VKUTHIIJAA ®AHJIAPAPO
WHTETPAIIUS MACAJAJIAPU (MH®OPMATHUKA BA
®U3NKA MUCOJIUJIA)

K. Kyopamoe, V3I[IOUTH masnu dokmopanmu

Maskyp makonaoa ungopmamukanu YyKUumuwioa ¢auiapapo
unmezpayus MAacaiaiapu maokux dMuiean Oyaub, uHmezpaiiauiean
oapc ungopmamuxa 8a husuxa ghaunrapu Mucoruda Kypcamub bepuieat.

Taanu cyznap: pannapo anoKkadopuk, uHmepayus, UHMeSpanLiauean
oapc, ungopmamuxa, gusuxa.

This article examines questions of interdisciplinary integration in
the teaching of computer science, integrated lesson considered by the
example of computer science and physics.

Keywords: interdisciplinary communication, integration, integrated
lesson, computer science, physics.

B O0annoii cmamoee uccnedo8anvl 80NPOCHl MeHCNPeOMENHbIX
unmezpayuil 8 NPenooa8aHUU UHGOPMAMUKY, UHMESPUPOBAHHBIU YPOK
paccmompen Ha npumepe UHGOPMamMuKY U QU3UKU.

Kniwueswvie cnosa: medxcnpeomemunas c8a3b, uHmezpayus,
UHMeZPUPOBAHHBLL YPOK, UHBOpMamuka, usuka.

XO03UpTU KyHJA TabJIUM Kapa€HUJa MHHOBALMOH MEIaroruk
TEXHOJIOTHSJIAPHHU KYJutai gon3ap6 Basuga xucoodnanaau. [y makcanna
coxanap Oyinya qapcivk Ba YKyB KYJUIAaHMaJIAPHUHT SIHTH aBJIOJIapU
saparunrad. HapGarnaru ongumusaa Typral 3HT MyXUM BasuQanapaan
OMpH JapciapHM TAIIKWUI 3TUIIAA (DaHIApHUHT ¥3apo aloKaJlOpJIUTH,
MHTETPALUSICH Ba Y3BUIIIUTUTA ATOXK/a YTHOOP OepuIIup.

3amMOHaBUH JapClIapHUHT MyXHUM Tanabnapunaan Oupu danmapapo
y3BHH aJIOKaI0pIMKHY TabMUHIIAIIAaH noopar. by ¥3 HaBOaTtuia napcnapaa
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VKYBUHJIADHU MUJUIUN pyXJa TapOusianiHu, ynapjaa (anHiapHUHT
Hazapui XKUXATIapUHU drajUlallUIapUHU TabMUHJIANWIN, IYHUHTCK,
VKyBUMIIap/1a MyCTaKmI (UKpIIaIll, Tarrad0yCKOPIHUK, OMITUMIIApHU Ty XTa
Ba OHIVIM Y31alITUPUII KYHUKMAaJIapu TAKOMUILIAIIAIN, Yiapia HKOIUN
TadakKyp, MyCTaKWJI UIILIIAIT KOOMIUATH pUBOXKIIaHau. Mkkununmas,
TabJIUM Ma3MyHHHUHT acOCH OYJraH UIMHUIINK, OHIIMIIKK, (PaOJUIHK,
TYUIYHAPJIWIUK, KYypra3MaliiuK, TabJIUM-TapOUSHUHT OUPIUTH,
M3YMJUIMK KaOW TUAAKTUK TAMOWMIIJIAPHUHT amalira OIIUPHUIINTa 3aMUH
xo3upnanau [4].

Keitunru iinnnapna uaterpanus (Y3apo OOFIaHTaH XOJa WIMHIA-
MeIaroruk XaMKOPJIUK WXKOAUU MYXUTHHHU SPATHUII) FOSICH >Kagall
pUBOXKIIaHAETraH Ha3apuil Ba aMalluii TaAKUKOTIAPHUHT acocu OYimnb
6opmokaa. MHTerpamus, Oup TOMOHJAH, TahJIUM OMyBUUTA “‘AyHEHU
TaHUII HU Ba (paHJIApHUHT WIMHH acoCIapuHHU OWIMIIHHU yprarca,
WKKUHYM TOMOHJAH, TabJIUM BaKTUHHU TabaKajalITHpraH X0jiAa YHU
Oy BakTUAaH YHyMIIH (hoiinananumira ypraraau [2].

«MHTerpanus» cy3m JOTHHYA integratio — THUKIJIAII, TYJIJAUPUII,
«integer»—OyTyH cy3uaaH keaud ynkkaH. HTerpanusiian xapaéuuaa
Oup-Oupura OOFIMKIMK Xa)KMH OIIau Ba TapTHOra Tymamu [1].

WNHTerpanusiamrad TabIuM-TapOus, GaHiapapo aloKaJIapHUHT
avipum sxkuxatinapuau nactiad f.Komenckuii, [1.Jlokk, WU.I'epbapr,
M. Ilecranomnuu, K. Yumackuii kabu onummuap 6omnabd Oepran. by
nyHamuiman kevnHyanuk T.I.Pusaesa, I'H. AxBunea, [I.JI.Tpoitram,
I'B.bantiokoBa, H.f.Benenkun, H.M. [Ipyxxuuna, T.C.Hazaposa,
N.K.bnunosa, P.I.MartomioBa faBoM dTTUprannap. Yoy MyaMmo y30eK
onmumnapunan P.MasnonoBa, K.A0xaynnaesa, X.K.KatomoBnapuuur
WIUTAPUJIA TAAKUK STUIITaH.

Xo3upru maiitaa axbopoTriamraH XKaMHUSATHUHT MOHJIEBOPH
KYPHWJIMOK/I2, 1Ty OOUCIaH XaM XaJIK XY KaJIMTMHUHT Oapyua TapMOKJIapUHU
baonuATHHN axXOOPOTIAMITHPHUI, aBTOMATIAITHPUIL, UHTEIIEKTIN
TU3UMJIAILITUPHUII )Kapa&Hu sKaan cypbariap Ouian omud 60puIMoKIa.
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Bynpaii sxamusataa GaoausaT KypcaTtaaural MyTaxacCUCIapAaH IKOpU
napaxcaja ax0opoT MaJaHHUSITHTA 3ra OVIIHII Taad STUIIAIH.

[ynnaii skaH, ¢paHIapHU YKUTUIIAA WHPOpMATHKa OWIIaH
MHTETPAlUACUHHA Ky4aTHpUII MyXuM Oynub, Kalicuku ¢daHra
nHpopMaTUKa OTYKJIapu Kupub Oopap skaH, yuia gaH reoMeTpukx
nporpeccus 0yitnda puBoKJIaHAH .

VY3nykcu3 TabiIuM TU3UMHUHUHT Oapya OYFUHIapuaa YKUTH-
naérran “Uudopmarnka” Kypcu SHT 3aMOHaBHU, SHT SHTH YKYB
npenMmeTinapuganaup. Madopmarukanu yKuTUIIga ypraHuiaauraHd
Macananap Oomrka panmapaaru OumumIIapra, MabIyMoTiIapra, MacaiaH,
¢u3uKa, MaTemMaTuKa Macanajapura TasHald, IIYHHHT Y9yH XaM
nHbopMaruka ¢anmapapo OOFIAHUII WMKOHHSATIAPH KEHT OYynraH
npeametaup [2].

Wudopmarnka panuan ykuTriaa Gpaniap opacuIara MHTErpalusHy,
MHTETpaIalirad YKUTUII TU3UMIIapUHU, (haHIapapo aloKaJopJiivK Ba
Y3BUMJIMKHU TAbMUHIIAII TU3UMHHH SPATUII BA YHU aMaTuETra Ta0NK
STUII AJIOXU/1a UMUK Ba aMaliuii axaMusIT KacO Tau.

MabayMKH, UHTETpalUsIaliral Japc — UKKU €KU YHIAH OPTHK
¢annap 6yitnua y3apo OofIaHTraH YKyB MabIyMOTIapUHH YpraTajinran
JApCHUHT Maxcyc Typu. MHTerpanusuiairad gapciap makiy Typiaya
oynumu MyMkuH. Ukku €ku yHIaH opTUK (aHliap MyaMMOJapyUHU
ounb Oepauran yMyMIAIITHPYBYU NapclapHU WHTETpalvsIalral
napc KYpUHUIIHAA YTKAa3WIl Makcaara MyBOPpUK XHUCOOIaHAIH.
WNuTterpanusnamrad 1apc JUIaKTUKACH ydTa 3JIEeMEHTIaH ubopar
Ooynanu:

- OupuHuYHM ¢aH coxacu Oylinva OMIIMM Ba Maslakaiap;

- IKKUHYM (paH coxacu Oyiinya OMIIMM Ba MaJlakaap;

- YKuTHII )KapaéHua yoy OniuM Ba MaaKaJapHUHT HHTETPALUSICH.

dannapapo MHTErpaIys KXTHEPHIA Ba y3apo MaH(haaTI0p XaMKOPIUK
TaMOWUIM acocuaa Kypwiaau. MHTerpanusaa Hazapaa TyTuilaéTran
¢danmapHuHT ymMymuii Mandaatiapu wHOOaTra onuHaau. MHTerpamus
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acocu 3Tu0O, OMp JApCHUHT Ma3MyHHU Ba YHHU YTKa3ull CTPYKTypacu
OJIMHA/IN, YHU OOWMTHIN yuyH OomKa (haHIapHU Kajad KUIHIITUMU3
MYMKHH.

bu3 ¢usuka ¢panuHm yxkuTHiiga uHpopmaruka ¢paHu OuiaH
WHTETPAIUSICUHY KypHuO ynKaMu3. by epia YKyBuminap ¢pusnka napcuia
Macananap unutaiiaunap. by skapaéuna mndopmaruka danuga “MS
Excelda ¢opmynanap Ounan umiam’” mMaB3ycu OyiiMuya ypraHrax
OuMMIIapu acocuia TONMMHMPHUKIAp Oaxkapunanu. Ousuka Ganugaru
MaB3yJap/laH Macaja eduil ydyH (pu3uka Ba MH(pOpMaTHKa Aapciapu
Oup-Oupu OMiIaH y3BUIIMTUHYU TYLITYHTHPHUII MyMKUH, Oy (paHIapHUHT
Oup-Oupura OOFIMKJIUTUHY KypcaTnO Gepamus.

1-Macana. m maccanu xkucMm F Kyd Tabcupuaa a TE3JIaHUI OJH,
ymoy F KyuHu TONUHT.

1-xazgBan.
a 0,25m/c? 2 m/c? 0,4 m/c? 2 xkm/c* | 0,1 m/c? 5 cm/c?
m 8 xr 3r 200 kr 10T 200 kr 20T

Eunnummn:
bepunrannapuunr kuitmarinapuan CU cuctemacura, Te3naHUITHU
M/C? MAaCCaHU KT ra KeJITUPUO OJIaMus3:

2-KajBal.
a 0,25m/c? 2 m/c? 0,4 m/c? 2000 m/c? | 0.1 m/c® | 0,05 m/c?
m 8 kT 0,003 kr | 200 xr 0,01 kr 200 xr 20000 kr

HproTOHHMHT MKKMHYY KOHYHUAaH (oiiganancak: F = ma
Xucobnanmapuau Microsoft Excel na 6axapamus:
a) A yCTyH — Te3J1aHuIl

B ycryn — Macca

C yctyH— Ky4
0) A u B ycrynnapra 2-xajBanjgaru MabIyMOTJIAPHU KHPUTAMU3.
B) C1 ycryHra xucobmnam GpopMyiaacuHu KHPUTaMH3:
=ITPOU3BE/ (A2;B2).
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Xucobnanutapau C ycTyH yuyH[E
KyJUlacak, KyWuJaru HaTHKaaapra
ara Oynamus:

2-macaJga. XKucm 20 M/c Te3HK| 2
OHIIaH FOKOPHTa BEPTHKAI OTUIIaH.|

Kanua BakTman cyHT )xucM a) 15 M;ws

0) 20 m GanmanMKaa OYIaan?

Euynnnmmu: Y YKuHH BepTI/IKang
oKopura nyHantupuo6, t=0 ga y=0i;
ne6 xucobmaiimus. XKucm xapaKaTn?
TEHIVIaMacH S HUHT YKKa MPOCKIIN-z

CUHHU €3U0 OJIaMu3:

2 2
h—vt—= —>h-—wvit+s —0—

vo— [Vo—28h 20—+/200—20h
R R e e

= ln..-

E 10
2
vo+ [v5—2gh 20++/200-20h
E 10

Onpm sca Microsoft Excel mactypunan doiigananu0, t, Ba t, napHu
XHUCOOIaMHU3:

A yctyH — h Gananauk.

B ycryH t, HUHT KuiAMaTH.

C yCTyH t, HUHT KUKMMAaTH.

t, yuyn Microsoft Excel na =(20-KOPEHDb(400-A2%20))/10
dhopmymacuHn
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t, yayH (20+KOPEHI)(4OO A2%*20))/10 (bopMyJIaCI/IHI/I €3u0,
xnco6namnapHH Oaxkapcak, KyHHIaru HaTHKallapHU OJIaMU3:

5.

A
Bamaumuk  t1 HUHT KuiMaTH 12 HUHT RpfvaTH
15
20 2 2

TabKuaIaI >KOU3K1, THCOHUST TAPUXHUJIATH SHT OYIOK Karpuétiap
(danmap tyramran Hykrajgapaa spatwiras. Iy cab6abmu XXI acpna
dbannapapo amokajap, UHTETpalusl TaAMOWUIUTUTA YCTYBOPIUK
Oepwniy kepak. Axc xonnaa (annap oup-oupunan 6exadap, oup-oupu
SpUIITaH TyKIapaaH Gorgaranmacaad Typuo KojaBepaau [5].

Xynoca cudaruga TabKUATAMUMUA3 MyYMKUHKH, QaHIapapo
MHTETPALUSIHUHT METOJI0JIOTHK, TABJIMMUI, TApOUSBUIL, PUBOXIIAHTUPYBUN
byHkIusAnapu MHGOpMaTUKAHU YKUTHII KAapaEHUHUHT TYIaKOHIN
OYIMIIMHY TabMUHTANAU. HTerpaussHUHT METOIONIOTUK (DYHKITUSICH
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arpoduary ojaM XWiMa-XUJUIMTUHU YPTaHUIIAA SXJIAT YXITANUTHKHA
TabMHHJIACA, UHTETPANUSHUHT TAbIUMUNU (QYHKIUACH YKyBUHIIApAA
arpodaaru onam oObEKTIapH, KOHYH Ba KouJaaap, OWIUII yCyonapu,
IOyHEKapall xapakrepura sra (yHIaMeHTal Ha3apus Ba FOsUIap XaKuaa
OWJTMMITAPHUHT YMYMHH TH3UMUHU IAKJUIAaHTHPaU. HTerpanusiHiuaT
TapOusiBuil pyHKIUSICH OMIIMMIIAPHUHT SIXJIUT THU3UMH Ba MIMHM
OyHEKApAIIHU MAKIJIAHTUPUO YKYBUMHUHT Xap TOMOHIIaMa Ba TyIa
PUBOXKIIAHUIIN, KA3UKHUIILIAP, MOTHBIIAP, OWIUII dXTHEKIAPUHH
PUBOXKIIAHTHUPHIN YUYH 3apyp OYITraH PHBOKIAHTUPYBUU (YHKIUSHH
XaM aMmalra omupuinra épaam oepasu.
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YMYMMMYPTATABJINM MAKTABJIAPUJIA ®U3NKAJIAH
JJABOPATOPHUS JIAPCJIAPUHU CAMAPAJOPJIUTVUHHU
OILIUPUIIIA AMPUM MATEMATHK TYITYHYAJIAPIAH

DOMTAJTAHALI

Hexkonoea O, Dapzona oasnam
VHUSepcumemu, YKumysuu

Maxonaoa ymymuii ypma mavaum makmadiapuoa guszuxa ganu
oyuuya 1abopamopusi MAwey1omiapuHu oiud bopuwoa a maxiui
KUIUWOA MameMamuKaHutne myuyH4aiapuoan Kene ¢ouoaianamus.
Dusuxa 0apcruKIapuoazy Mas3ynapHuHe Y3ayKCusiueu Xamoa usuxa
8a mamemamuxa aHiapuru y36UIIUSUHU MALMUHLAW YUVH YULOY
oapcaukiapoazu Mas3yiapHu Kemma-Kemaueuea 3mubop bepuuumus
Kepax. Kytiuoa ymymmavaum maxmaobniapuoa pusuka 6a Mamemamuxa
pannapuoazu Mag3yIaAPHUHS Y3GUILTUSU MACAIACU MAXAUT KUTUHSAH.

Taanuy cyznap: y36uiiiux, Y3yKCuuk, 0apc, pusuka, Mamemamuxda,
nabopamopus, abconom Xamonux, HUCOUN Xamonux, CUCMeMAamuK Xamo,
Kynon xamo, ouneocuma, besocuma.

In the article we use the concepts of mathematics in conducting and
analyzing physics classes in secondary schools. In order to ensure the
continuity of physics and mathematics, we must pay attention to the se-
quence of topics in these textbooks. The following analyzes the relevance
of topics in physics and mathematics in secondary schools.

Key words: interconnection, continuity, lesson, physics, mathematics,
laboratory, absolute error, relative error, systematic error, gross error,
indirect, direct.

B cmamve mbl ucnonvzyem nonsamus Mmamemamuxy npu nposedeHuu
U ananuze Kiaccos usuxu 8 ooueobpazosamenvublix wkoiax. IYmoowvl
obecneuums npeemcmeeHHOCMyb GUIUKU U MAMEMATNUKU, Mbl OONHCHBL
0bpamums GHUMAHUE HA NOCTE008AMETLHOCTb MeM 8 IMUX YUeOHUKAX.
Huoice ananusupyemces akmyanvHocme mem no Qusuxe u Mamemamuxe
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CamMapadopAUSUHU OUUPULLOA AUPUM MAMEMAMUK MYWUHYALAPOaH (oudaranuu

8 00U e0bPa308amMenbHLIX WKOLAX.

Knrouesoie cnosa: s3aumocssizb, HenpepvleHOCHb, VPOK, (DU3UKA,
Mamemamuxa, 1abopamopusi, abCoNOMHAs OWUOKA, OMHOCUMENbHAS
owubKa, cucmemamudeckas owuoxa, epybas ouudKa, KOC8eHHAs,
npsamast.

®uzuka paHuga maboparopusi Hapciapu OpKajdu ONMHAIUTaH
OunumIIap Y3UHUHT TUJAKTUK XYCYCHSTIIApH )KUXATU/1aH KaTTa CaJIMOKKA
sra. Yidy UMKOHUSTIApaH TABIMMHUHT aHUKCA, YMyMHH YpTa TabIuM
MakTabnapuaa keHr (oinamanumimm 1o3uM. UyHkn Tabuaria 6ynaérran
Oapua >xapaéHiap, XoaucalapHu (PU3KMK HyKTau Ha3apAaH YpraHUIIHUA
Gouutaiiay. YKyBuniap (paHHHM SXIIH Y3IAITHPUIILIAPY YIYH Ha3apHuii
oJIraH OMJIMMIIAPWHYU aMaMETra KyJlaca srajiarad OWIMMIIapy siHa1a
Mycraxkamiaanaau. LHIyHuHr yuyH ymymuii ypra TabiuM MakTaOnapuia
¢bu3uka qapcnukiapuaa MabiyM oup 600 yTuiaranaaH keiuH mry 6o6ra
TErUIIN JJabopaTopus Japciapu yTkasunaau. Jlaboparopus gapenapuia
VKyBUMJIap Hazapuil osiraH OMIMMIIApUHU aManuéT OwiaH Oofnall,
amMaJMii KYHUKMa Ba MajlakaJapvHU sIHaa MyCTaxKaMJIall XaMm/a yiaapHu
¢du3nka Gannra OyaraH KU3UKUAILIAPUHHI OMIUPHINTA OJTHO KeJaIH.

Makrabnapaa ¢usnkagan 1adopaTopust AapClIapuHUHT Ma3MyHU
¢GU3UK KaTTaJUKIApHU KUHMaTIapuHU yiayam, GU3MK XoJucaiap
Xam/la KOHyHUSTJIIapHH YpraHulira acocjaanrad. Mana mry jiaboparopust
JapclapyuHK YTKa3HII )KapaéHu1a AapCiauKiapiard KaMurInKiIapra ay4
KeJIaMu3.

bupununnan, prsrka fapciukiapyuia 1ad0paTopus MalFyJI0TIapUHU
VTKazumaad oaauH “@u3uk KaTTaauKIapHU yidaml ycyjjaapu’,
Yynuanuiapaara “AOCONMIOT Ba HUCOMM XaTonukiaap” XakKuaa Aesipiu
MabJIyMOT OepriIMaiiu. X0I0yKH, JJA00paTOpHst TapCIIapHK Y TUIIIIAH
OJIIMH YKYBUMJIAp IOKOPHJArM KaTTaJIMKIap XaKuAa MablIyMOTra sra
OYIUIIM KepakK.

WxxkuHumnan, abCOMOT Ba HUCOMI XaTOJHK TyIIyHYaJIapH MaTeMaTHK
TylmryH4yanap. 8-cuH¢ anrebdpa napciaurujga abcomroT XaToJlUKIap Ba
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HUCOMM xaronukiaap MmaB3ynapu yTunaau. Jlekun 7-cund ¢usuka
aapcnurua 1abopaTopusi MAIIFYJIOTIIAPHHNA YTKA3UIIIa aOCOIIOT Ba
HUCOMI XaTOIMKIIAPHH aHUKJTAITa TYFPH Kenaau. bynapaan kypummmus
MYMKHHKH, a0COJIOT XaTOJUKJIap Ba HUCOWN XaTONUKIAp MaB3ylapu
8-cuH( anreOpa qapcnuruaa smac, 7-cuHg anredpa JapcIUruHUHT 1-8ku
2-606mapuaa Oepuiica, YKyBumiap ¢Gpusnka jJadopaTopus Japciapuja
KaTTaJUKIapHU yadamjgaru abcoiioT Ba HUCOWN XaTONUKIApHU
AHUKJIAIIJla KUMMHYWIMKKA AyY KeJIMaau XamJa y3JIallTHPHUII
Japakacy FOKOpH OViaau.

Jlekun ymyMuil ypra tabauM MakTabmapuia nadbopaTopus
MAIIFYJIOTIAPUHNA YTKA3UIIJaH aBBasl (hPU3MKa JapCiauKiapura GU3uK
KaTTAJIMKJIAPHH YIIdaml Typjapu, aOCOJIFOT Ba HUCOWHN XaTOJWK KaOu
MaB3yllap KHPUTHIHIIN KEPAKIUTH Xama (pu3uka Ba MaTreMaTUKaHU
Y3IYKCU3JIUTUHU YbTHOOpra oJIraH X0J1/1a MaB3yJapHUHT Y3BUUIUTUHU
TabMHHJIAIITA axaMUAT OepuI 1o3ap0 macana xucoodmanaau. Kyinma
¢buzukanan 1abopaTopusl AapclapyuHM YTKA3HIIIAH OJIWH YKyBUUIAD
OmMmIM Kepak OyiraH TyIIyHYaJapHUHT (PU3UK XaMmJla MaTeMaTHK
MOXHSTH 04HO OepuIraH.

1. Macananune Kyuunuuwiu. Pu3zukaBuii KaTTaauk — 6upop cudarHu
MHKJIOPUM XapaKTEpJIOBUM KaTTAIUKIAP. PU3MKaBUN KaTTAIMKIIAD
épnamuaa xap KaHjaai skapa€HHM MaTeMaTuK udojanam MyMKHH.
Ou3nKaBUi KaTTaTUKHU YITYaIll YHUA STANIOH KWIHO KaOyl KUJITMHTaH Oup
YKUHCIIM MUKIOp OWJIaH Y3apo CONMIITUPHUIN XKapaCHUAaH HOOpaTaup.
ViryammapHau MKKura GYIMII MyMKHH: GHJIBOCHTAa yIuamiap Ba
6eBocuTa ynuanuiap. Arap ynuam ac6o0iapu €praMuaa aHMKIAIl
7103UM OYIIraH yiyamra spuiicak, OyHaai yiryam ycyaura 6eBocura €Ku
TYFPUAAH—TYFpU YiIyail Aeiuinaau. MacanaH: BAKTHH, y3YHIUKHH, TOK
Ky4WHHU Ba IITyHra yXianuiap. beBocuta ymuaHrad KaTTalvukiIap yCTUAaH
Oupop MareMaTHk onepanus (KynauTHpuil, OYIuI, WIAU3 YUKAPHUIIL,
norapudmiian Ba X.K.) 6axaprud aHUKJTAHWIIN JIO3UM OYJITaH HaTHXara
spuIIMica, OMIBOCUTA (BOCUTANIN) YIyalll AeHnIaIm.
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2. Onunzan unmuil namusxcanap éa ynapuune maxauau. 1. Kyn-
TUHA X0JUIap/ia MUKIOPJIAPHUHT aHUK KUHMaT/Iapyu HOMabiayM OVyiaiu,
UIYHUHT YYYyH SKUHJIAIIAITHUHT a0COMIOT XaTOJTUTUHU TOMUIIT MyMKHUH
oynmaiinu. lynnaii 6yncana, KynuH4Ya, arap OpTUFU OMJIaH Ba KaMu
OwsiaH SIKUHJIAIIUIILIAP MabliyM Oyica, aOCONIOT XaTOMMKHU 0axoJiamn
MYMKHH OV1aau.

1 - Macana. XoHa TepMOMETPUJIA CYIOKIUK YCTYHUYACUHUHT FOKOPH
oxupi 21 Ounan 22°C Genrunapu opacuaa Typuban. TemneparypanuHr
TakpuOuii Kuitmatu cudaruaa 21,5 coHn onuHAN. SKUHIANIAIITHAHT
a0COMIOT XaTONUTHHHU OaXOJIaHT. ¢ TeMIEpaTypaHUHT aHUK KUWMaTh
HOMABJIyM, OUpoK 2/<t<22 neb TacauKJIan MyMKHH.

TemmneparypaHUHT aHWK KHHAMaTH OWJIaH TaKpUOWN KUKWMATH
opacujaru aiupmanu, spHH ¢-21,5 aliupmanu Oaxonaml yuyyH Oy Ky
TEHTCH3JIMKHUHT Xap Oup KucMuman 21,5 COHUHM aiimpamus.

-0,5 <t-21,5 <0,5 vn, sivuu |t-21,5]|<0,5 vu xocun kunamus. Lynnai
kunu6, abcomntot xatonmuk 0,5 1aH karra smac. by xonaa remneparypa 0,5
raya aHMKJIMK/Ja YiI4aHrad aeinnany Ba Oynnai ésunanu: 1=21,5+0,5.

YMymMmaH, arap a COH X COHHUHT TaKpuOWi Kuiimatu Ba |x-a| < A
Oyica, y X0//1a X COH a COHTa /1 Ta4ya aHUKJIMK OWJIaH TEHT AeHuiIaau Ba
Oynnmaii &3mnanu: x=a+ h (3) |x-a| <h tearcuznuk a- h<x<ath (4)
KYIII TEHTCU3JIMKHUHT XYIId Y3WHU aHTJIATHIIUHUA ICIATHO yTaMu3.
Macanan, =2,43+0,01 €3yB con 2,43 ra 0,01 raua aHMKIMK/1A TEHIJIMTHHH,
ssban 2,43-0,01< <2,43+0,01 €xu 2,4 <<2,44 sxauunu oungupaau. 2,42
Ba 2,44 cOHJIapH X COHHUHT, MOC PaBHIIIJIa, KAMU OMJIaH Ba OPTUFU OMIIaH
OJIMHTaH TaKpUOUii KuiiMaTiapu Oynaim.

Opnaria Macanaia Kapajirad Temreparypa yrdaiijaa, TeMreparypaHuHr
Takpubwmii kuvimatu cudaruna 2/°C €ku 22°C onunanu. by xonma xap
Oup sKuHIAmMUITHUAT abcomtot xatonuru 1°C nan ommaiiau. HlyHunr
y4ayH, ofataa oOymumMiiapu opanuru / °C naH Oyirasn TepMoMeTp EpaaMuaa
Temneparypa yndanranga yiadam /°C radya aHUKJIUK OujiIaH oiau0
Oopunaau, ned XxucoonaHaam.
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ynra yximam 601ka Ya4oB ac6o0napu yuyH Xam Yirdail aHuKJINT Y,
ofarja acOOOHMHT SHT KWYMK OYumu Oyiinda xucoOnanaau. Macanas,
y3yHJIHK MUKpoMeTp Owmtan 0,01 MM rada aHUKJIMK/IA YT9aHa I, TEMITe-
parypa Tuo66uér repmomerpu 6mnan 0,1 °C raya aHUKIMKIA YIT4aHaH,
CEeKYHJl MUJIM Oyirad Kyja coaTu BaKTHU | cexkyHAraya aHUKJIHUKIA
kypcaraau. [lynmait Kuaub, Yadamn XaTojJurd MUKIOP KaHaai ac6o0
OunaH ymyaHaérraHura OOFIMK. SIKMHJIAIIUII XaTOJIUTH KaH4a KMYUK
Oyica, yiraoB acO00M IryHYa aHUK OYIau.

VKUTYBUH MaB3yHH YTHO OYIraHmaH CYHT YKyBYHIAp SXIIH
TYLIYHT'aHUHH TEKIIUPUII YUyH yaapra Oup HedTa MUcoIuIap oepuiaiu.

Macanan, Kyingaru €3yB HUIMaHU aHIVIATAA:

1) x=4,9+0,2; 2)x=0,5+0,15

2. ConnapHu axauTiamigaH Gusuka, MaTeMaTukKa, TeXHUKAHUHT
KYNI'MHA aMaIui Macanajapujia Xap Xwil KaTTaluK (MUKIOP)JIapHUHT
TakpuOuii Kuitmataapu Ousian uim kypuiaa Goiaananunaay. Macanas,
J€HTU3 caTxujaa Ba 45° KeHITIMKAA KUCMJIAPHUHT 3PKUH TYIIHII
te3nanumm 9,80665m/c? ra tenr. Onatna Oy cOH YHIaH Oupraua
sxauTinanany: 9,8. Y Oynnait €3unaam: g~9,8(Ykunaau: g rTakpuoan 9,8
ra TeHr).

X~a €3yB a COH X COHHUHI TaKpUOMil KUIMaTH 3KaHUHU aHIJIaTaH.

2 - Macana. Tyrpu TYpTOypUaKk MAKIUAArd €p MaJTOHUHUHT 031
35 m? ra, yHHUHT OVitn 8 M ra TeHr. MaliIOHHWHT YHUHH TOIIHHI.

Maiinonsunr 3uu / meTp 6yncuH, Oy xonna [=35:8 =4,375. ’Kapoo:
4,375 m.

Awmanna OyHmail HaTHKa, ofaTaa, YHIaH Oupraua sIXJIUTIAHAIH,
apHU [~4,3 ne6 xucobmanaau. COHNApHU AXJIUTIAN KOUJACUHU
KyWHIard MUCOJIIa Kapaiimu3. 4,647 COHUHHM F03/1aH OMprava ssXJIMTIanl
tanal stwicud. Kamu 6unan sxnumiam yuyH 180 oxupru 7 pakaMuHH
Tymupubd Kojaaupamus, HaTtuxkana 4,64 uu xocun Kuinamu3. OpTuru
OWJIaH AXJIMTIIANI YYyH OXUPTH 7 paKaMUHU TYIIHUPUO KOIaupuo, yHIaH
OJIIMHTU pakaMHu Oup Oupiukka oprrupamus. Harmxkana 4,65 Hu
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XOCHJI KWJIaMU3. bUpHHYM X0nja SXJIUTIAIIHUHT aOCONIOT XaTOJIUTH
|4,647-4,64|= 0,007 ra, uxkxua4au xonna |4,647-4,65|= 0,003 ra TeHr.
WkxuHYM X01ard SIKHHJIAIIUII XaTOJTUTY OMPUHYH XOJAaruaH Kam.

Jlemak, Kapana€Tral MUCOJIIa OPTHFU OWUJIaH SIXJTUTIIANI MabKYI
caHaau. SIKMHIAMUIITHUHT a0COITIOT XaTOJIUTH SHT KaM OYITUIIY y4yH
MycOaT COHJIapHM SXJIMTIIalAa Kyiuaaru Kouaanan Goigananuiaim.
Arap OupuHYY TymupuO KOJIAUPUIATUTaH pakaM S5 JaH KHIHK Oyica, y
XO0J1]1a KaMH OWJIaH SXJINTIIAI Kepak, arap Oy pakam 5 1aH KaTTa €K1 yHra
TEHT OYJica, y X0JI/la OpTUFH OWJIaH SIXJIUTIA Kepak. MacamnaH, YHIaH
Oupraua sxauriamaa 3,647~ 3,6, 2,658~2,7 HU XOCHII KWJIaMU3; F03/1aH
ouprava sxmutinama 0,6532<0,65, 9,0374 = 9,04 au XOCHII KHJIaMU3.
HOxopunarunapaan KypruHa UKy, COHIAPHU SIXITMTIIALT XMCOOIaIapHu
OupMyHYa COAIAAIITHPAIH.

HucOwuit xaTtonuk 1e6 MUKIOPHUHT aOCOIFOT XaTOJIMTHHUHT YHUHT
TaKpuOMii KuiiMaTu Moaynura HucOarura avrtmnanu. lyagait kumumo,
arap a COH X HUHT TaKpHOui KuiiMaTu O6yca, y X0J1/1a a0COIOT XaTOIHK
|x-a| ra TeHr, HUCOMIT XaTOMWK 3ca Ta TeHT. HucOuii xaromuk omarmia
nporeHT (owus)napaa udogananaam.

by maB3ynap yTunaranaan keHuH YKyBumiIapjaa abCOIIOT XaTONUK,
COHJIApHU SXJIMTJIAIl Ba HUCOMM XaTOJMKJIAp XaKujaa MablyMOTra
sra Gymamn. YKyBumnap sca Oy TymryHuanapra 7-cuH® dHU3HKagaH
naboparopusi aapciapuaa Ayd Kelai.

Macanan 7-cund ¢usuka napcauruna «Tekuc Te3naHyBUaH
XapakaTaaHaéTraH )KUCM Te3TaHUIITMHI aHuKJ1am (1-1aboparopust uiim)

WimHuHT Makcaau. KUsl HOBJIaH nymanal TymaérraH map4aHuHT
60cu0 YTraH i1ym Ba Xapakar BAKTUHH YIT4alll OPKAJIM TEKUC Te3JIaHyBYaH
XapakaTiaHa€TraH )KUCM TE3JIaHUIIHU aHUKJIAIIHY YpraHHIIL.

Kepaxmu xuxo3nap. MeTal HOB, MyJar mapya, IITaTUB, METaJLI
LWIAHAP, YIYOB TACMACH, CEKyHIOMED.
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I-pacm. Tekuc Te3naHyBUaH XapakaT TE3JIaHUIIHH aHUKJIAI YIyH
KypHJiMa.

Niran 6axkapuin TapTuou:

1. I-pacMaa KypcaTUITaHUICK, METAJI HOBHU ITATUBra YPHATHHI,
MeTaJUT WIMHIPHA HOBHUHT KyHHM y4YWTra >KOWUJIAIITHPHHT.

2. HoBHUHT IOKOpHM yuuJaH KyWnO ro0opuiraH mapya HOBHUHT
KyWH yuuaaru nuiuHapra Oopu® ypuiryHrada YTraH BaKTHU
CeKyHZIOMep €paaMua YITIaHr.

3. Taxxpubanu 3 mMapra TakpopJaHT. Xap raj MapuyaHuHT XapakaT
BaKTH ), t,, t, Hi yidanr. Harmkamapuu 1-xanBaira €310 OOpHHT.

4. Ym4oB TacMacu €praMupja IapyaHuHr 0ocu6 ytran S WynuHu
VII4aHr.

5. Tekuc Te3naHyBYaH Xapakarjaa *KucMm Oocubd yTran Hyn
dbopmynanan Tte3nmanum QGopmyrnacu a = Oymanu. Taxkpubama
Ymuanran S WynHu Ba Xap Oup 7, ¢, f, BAKTHM OMpMa-Oup Te3IaHUII
opmynacura Kyiub, a, a, @, Te3NaHWILIAPHA XUCOOIIAHT.

6. a, =(a,ta,* a,)/3 dopmyna épaammaa yprada Te3JNaHHUIIHH
XHUCOOJIaHT.

Onunran Oy KuiimMar Kus HOBAAH aymanad TymaérraH mapyaHuHT
TE3JTaHUIIIMHU U(OIaIaiIu.

7. YOy TaxpuOaHU HOBHUHT KHSUIMTH yd4 XWJ OYiaran xonar
yuyH Oa)kapuHI.

8. Aa =| ag - a | popmynanan abCONIOT XaTOJMKHH TOIMHI.

9. AaypTZ(Aa1+Aa2+Aa3)/3 dbopmynangan ypradya Te3JaHUIIHU
XHMCOOIaHT.

10. e= (Aaym/ayp J100% dopmynanan HUCOWM XaTOJIUKHH TOIMHI.

11. HatwkanapHu TaxJiuil KWIMHT Ba XyJ0Ca YHMKApHUHT.

1-orcaoean

slt,s |a a a a, a %

r r 2 ? pr’
m/s? | m/s? | m/s? | m/s?| m/s?

S|t

T/p | s, m|t »

r
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1
2
3

Jemax, YKyBuniap ymoy 1ad0opaTopHs HIIMHHA OaXKapHIl yIyH (GU3UK
KaTTAIMKJIAPHU YIdaml Typiapu, a0COJIOT XaTOJWK HHUMa, HUCOWU
XaTOJIMK HUMa Ba yJapHU TOMMII (OPMYJaCUHU OUIHUILIY Kepak Oyiau.

Xynoca Kuiaauran 6yicak, pruzuka JapcauKiapuiari MaB3yIapHUHT
Y3IYKCHU3JIUTH XaM/1a (hr3KKa Ba MaTeMaTuka (paHIapyuHu y3BUMIUTUHA
TabMMHJIALI YUyH YOy AapCIuKIapIaru MaB3yJlapHU KeTMa-KeTIIUTUra
pTHOOp OepUIIMH3 KepaK. XaMMaMH3Ta aéHKU MaTeMaTUKaH! SXIIN
OunraH YKyBUM (QH3UKAHH XaM SIXIIH Y3IalITHPAIH.
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KYWUHIITA JOUNP MAHTUKWI MACAJIAJTAPHUA EYMIITA
UHHOBAIIMOH EHJOIIYBHU AMAJITA OLLIUPUILI

Mamaoscanosa M.K, Anousicon dasniam ynusepcumemu

Makonaoa xyiiuwea ooup MAHMUKUL MacalailapHu evuuied
YpeamuwHune mauépeapiuk OOCKUYURU Mymean YpHU, Kytuuueda 0oup
€000a MacanaiapHu eyumuea UHHOBAYUOH EHOOULY8 UVILIApu Kypuod
ymunean

Taanu cyznap: manmuxuii macananiap, Kyuuwea 0oup Maumukuil
macananap, Macania eduud 20scu, aAHaIu3 ycyuu

The article discusses the role of the preparatory stage for solving
logical transfusions and ways to implement innovative approaches in
solving transfusion problems

Key words: logical problems, logical problems for transfusion, the
idea of solving the problem, analysis method.

B cmamve paccmampwisaemcs poib no02omoeumenibHo2o
IMANa K peuleHuro 102UiecKux Ha neperusanue u nymu peaiuzayuu
UHHOBAYUOHHBIX NOOX00 8 peuleHUul 3a0ay Ha neperusanue

Knioueewvie cnosa: nocuueckue zadauu, nocuveckue 3a0ayu Ha
nepenusanue, uoes peuleHus 3a0adu, Memoo aHaIu3a.

YMymuii ypra Tabaumaa 1aBiaT TabJIUM CTAHIAPTIAAPUHUHT UKKUHYU
aBJIOAIMHU XOpHH >Tunuiu [ 1] Gonanrud cuHdIap MareMarukacuaa
ypranuinaauraH Macalalap Ma3MyHHHU KeHTaUTHpHuO, yIapHUHT
TapkuOura aHbaHaBauil apudmeTuxk Macananap OwnaH Oup Karopaa
MaHTUKUM MacalajapHU XaM KUPUTUIHIIUHU Oenrunabd Oepau.
MaHTUKHi MacalajJapHUHT Ma3MyHHU TYpIU-TyMaH Oyiu0, ylTapHUHT
n4ua Kyiuira Joup Macajiajgap: UKKUTa €KM YHJAH OPTUK XaKMU
MabJIyM Oynran Oy uaunuiapAan ¢oinananud, Tanad STUITaH MUK-
JOpJlard CYIOKJIUKHU Yi4yal ojidIlra JOUp Macajajap Y3ura Xxoc
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M.K. Mamaoscanosa. Kyiiuwea doup manmuxuii macaiaiapiu evuwied uHHo8ayuon {3
énoawysnu amanea ouwupuul

Ypun sramnad, yaapHU eduil xapaéHujaa YKyBUMIJIAp aJITOPUTMHUK
HypuKHOMaIap acocuaa XapakaT KWJINII KYHUKMaJapuHU drajao,
HAaTHMI)KAHU XKaJBaj KYypuHUIINAA udoaa d3TUIIHU YypraHaguiap.
Masbaymku Oy MacalajdapHH €4uiiia Oup UIUIIIaH HKKUHYM WIUILITa
CYIOKJIMKHHU KyWHIII, UIUIIIATH CYFOKJIUKHE TYJa OYIaTii €K1 UIUIIra
TYna Kb CYIOKIMKHU KyHHITa pyxcaT Oepuiaau.

By typnaru macananap OyryHru KyHjaa OoIIIaHFUY CUH(IApHUHT
amalIary Japciankiapuaa y3 udogacuu ronrad 0ynuo, YKyBuniapaa
YIapHU €UHINl KYHUKMaJIAPUHU TApKUO TOMTUPHUIT MyXUMIup. [2]
Kyi#inga 6u3 Kyhuira nqoup mMacajallapHU €4HIITra MHHOBAIMOH
€HJIOLITYBHH aMaJIra OLUIMPUIL HyapuHy Kypuo yramus. by macananapuu
euuIIra KUPUIIMIIIAH OJIWH JacTiaad Taiéprapiuk OOCKMYM amanra
ompuinO, yKysumnapra l-cuHdaan Mabiym Oyiran cyB Ba Oolka
CYIOKJIMKJIAp JIUTpJap/a YIYaHUIM Ba YHHUHT YII4OB OUpaurd 1 nutp
SKAHJINTH XaKHJa MabIyMOT TaKpOpJaHUO, HAMIIHUHT XaXKMUHU
OUJIHII YUyH YHTa He4a JINTP CYIOKJIMK CUFUIIIMHN aHUKJIAIl KEPAKIUTH
TabKHUUIAHUO, WAMIITA YHUHT XQKMHIAH OPTUKYA CYIOKITUK Ky HUIITHIHT
WI0KH UYKJIUTH TYIIYHTUPUIAAHA, YYHKH OPTUKYA CYIOKJIMK HINIIIaH
TOIINO KEeTaIu.

Cyurpa yxuTyBuM 3 JUTp CyB TYJIAUpWIraH OaHka Ba | JauTp cyB
KyWWJITaH 2 TUTpiiu OaHKa TaCBUPJIAHTaH YM3MaHM KypcaTrO: arap Ousra
3 muTpnu cyB TYNIUpUIraH 6aHka Ba | IUTp cyB KyWHraH 2 JTUTPIU
Oanka Oepwiran 0ynu0, 3 murpiu 6aHKamaH 2 TUTPIU OaHKara WuIi-
JlaH KUPFOKJIapUIaH TONO KeTMaliAuran Kb, CHKKYHYa CyB OMIaH
TYIAMpCaK, y Xoinaa 2 nuTpiau 0aHkara 1 autp cyB KyWniauo y TYIHIIH,
xamaa 3 muTpiu 0aHKazaa 2 TUTP CyB KOJIWIIMHY TYITYHTUPUO, KyWnaaru
MacaJlaHU €4YMIl >KapaéHura YKyBUMJIApHUHT (aoja UIITUPOKUHU
TabMHHJIAIIN MaKCaara MyBOUKINP.

1-macana. Bammna 4 mutp Xaxmiau 6y 6aHka Ba 5 TP XaKMITH
oY1 KocTpron 60p. Y Kyluaa KeNTUPIITaH HYPUKHOMA acoCHa yiapra
CyB Ky#u0 onyu. Banu ifypukHoMaHUHT Xap Oup 6aHAMHU Oa)kapraHaaH
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CYHT 0aHKa/Ja Ba KOCTPIOJNIA HEYa JIUTP CYB XOCWJ OYITaHWHU YHHHT
pynapacujaru gapyara €3uHr.

AypukHOMa banka (xaxmu, 41) Kocrpron ( xaxmu, 5i)

1. Kpanman Tyna 6aHka cyB KyWnO OXMHT

2. bankagaru O0p CyBHH KOCTpIOJITa
KyHHUHT

3. Kpanznan Tyna 6aHka cyB KyHHO OlUHT

4. baHKa/jaH KOCTPIOJI'a YHIa CUKKYHIa
Kajap cyB KyWHMHI (KOJraH cyB OaHKaaa

KOJICHH)
Keliuuru 6ockuuna OyHIall KYHMKMallapHU YKyBUuJapnaa
MyCTaxKaMJjall y4yH YKUTYBYM TOMOHHUJAH TErUIUIA HYypUKHOMAIAp
KypcaTuiral KapToukaiap Ty3uiuo, xap Oup YKyBuura TapkaThiiag Ba
yaap HYpUKHOMAHUHT OYUK KOJAMPWITaH JapyalapuHu TYJIIUpaauiap.
Macanaau eyunr kapaéHuia JaacTiad xap Oup YKyBYH WHIUBHIYaIl
paBuia €ku Ky(hTIMKIa uniad )kaBoOHU Japyara KajiaM OuiaH €3uIm,
cyHrpa cuH® xamoacu OuiaH >kaBoOJIap MyXOKama TUITAaHaH CYHT,
pyuka OusiaH €3UIIM TaBCHUS ATWIIAIU, YYHKU arap YKyBYM XaTOJUKKA
Wy Kyiran 0yica, yHU TYFpPHIIAII y9yH UMKOHUSAT SIPATUIIAIH.
2-macana. MypukHOMa KypcaTuiraH KyiuIard skajBan OepHIraH.
NypuKHOMAHUHT Xap Oup GAHIMHUHT YHT KACMHJATH jgapyara y
Oakapuiiraniad cyHI 0aHKa Ba KOCTpIOJiZa Heua JIUTP CyB OYIHUIINHU
€3UHL.

banka (xaxmu, | K o ¢ T p 10 n

Uypuxaoma 3) (xakmu, 511)

1.bym 6anka Ba OY11 KOCTPIOJ OJMHT 0 0

2.Kpanman Tyia KOCTPIOJI CYB KyHHO OJHMHT

3.Kocrpronan 6ankara yHra CHKKyHra Kaziap cyB
KyHHHT(KOJIraH CyB OaHKaa KOJICHH)

4. bankajaru OOp CyBHM CyB YaHOFHIa TYKUHT

5. Kocrpronnaru 60p cyBHH OaHKara KyHHHT
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6. Kparman Tyima KOCTPION CyB KyHHO OJMHT

7. Koctpronan 6aHKara yHra CHKKyHTa KaJiap CyB
KyHHHT(KOJNTaH CyB KOCTPIONAA KOJICHH)

Y0y MacananapHu €4uIll aCOCHAa Taléprapark 60CKUIM HUXOSICUTa
eTka3uauo, nactiad coajia Myloxasalap 3aHKUPUHU KypHILTra JOUp
KyHuJaru MacajlaHy €4uil Makcaara MyBO(UKIup.

3-macaJjia. 5 TUTP XaKMITU KOCTPIOA Ba 2 TUTP XaKMIIK OaHKaIaH
¢oiinanannd BOIONpPoBOI KpaHUIaH | TUTP CyBHU KaHAal KyHHO OuII
MyMKUH? aunuiapaaru CyBHU TYKHUII YUYYH CyB YaHOFU MaBXKY/I.

Eunm. Kyiingaru mynoxazanap 3aHXKupuHd Kypamus. BogorpoBon
KpaHUIAH TYJ1a KOCTPIOJ CyB KyHHO 0JlaMH3 Ba yH/IaH OaHKara CUKKyHIa
Kazap CyB KysIMH3, HATHKaJa KOCTproiija 3 TuTp cyB Konaau. CyHrpa
OaHkagaru O0Op CYBHU CyB YaHOFUTAa TYKHO, KOCTPIOJIJIaH SHA YHTa
CUKKYHI'B KaJlap CyB KysIMHM3, HATWKaJa KOCTpIoiia 1 IUTp cyB KoJaau.
Ymby Mynoxaszanap 3aHXUPUHU KyHHJArd kajBajl KYypUHHUIINAIA
nudonamaiimus

Ne | Ky#tummap Koctpromn, 5n Banka, 21
1 | Kpannan xoctpronra 5 0
2 | Koctprongan 6ankara 3 2
3 | bankagancyB yaHOFUTa 3 0
4 | Koctpronman 6ankara 1 2

VkutyBun Gy Typaaru Macananap Ky Xojnapia 6up Heda equmra
ara OYIuIIy XaKuaa YKyBIMIapra MabIyMoT 0epu0, Macananu Oy ycyina
euyuIl y4uyH 4 Ta Kyiui 0a)kapuiraHJuriHy TabKUUI1a0, yHU KyHuaaru
MyJ0oXasajap 3aHKUPUHHU KypHII WYiIu OuiiaH XaM MyMKHUHJIUTHHU
Kypcarub
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Ne | Kyiinnunap banka, 2n Koctpron,Sn
1 Kpanman 6ankara 2 0
2 bankanana 0 2
3 Kpangana 2 2
4 Bbankamganra 0 4
5 Kpannanbankara 2 4
6 bankanankocTpronra 1 5

CYHIpa ylapHHU TaKKocIa0, OMpUHYH yCyII/Ia €9UII PALlOHAI SKaHIUTUra
VKyBUMIIap 3bTHOOPHHHU KapaTUIIN MakKcaara MyBopukanp. MacaganuHr
€4MMHU YKyBUWIAp TOMOHUJAH OHIVIM Y3JIAIITUPWITaHJINTMHHA aHUKJIAII
yUyH KyHHIaru caBosuiap KyiHumuo, skaBo0iap OJMHUIIN MYXUMIHP:

1. bupunHuM yCynja e4ui HaTHKacuaa 1 JINTp CyB KalCH UAMINIA
xocun 6ymanu?

2. HWkxuHuM ycynja e4uil HaTvKacuaa 1 JInTp cyB Kaiicu nauija
xocwui 0ymanu?

3. 1 nuTp cyBHM Y14ad ONMLI YUYH HT KaM KyHHIIIap COHU HEe4Ta
oymanu?

VkyBunnapsa Kyiuira I0Mp MacajaJapHH edHIl KYHHKMaIapu
TapkuO TONTUPHUO OepUIIraH capy yJaapHH eYHIl )KapaéHuIa FOKOpUIaru
yCyJaa jkaaBaj Ty3WII KN BakT Tajgad 3TraHu y4yH CEKMH-acTa
MyJoxa3ajap 3aHKUPUHH OF3aKH Udoanarad Xoa, Xxap Oup KajaMHU
KyHuJa KeJITUPWITaH 5kaJ1Bajl KypUHULINIA pACMUIIAIITUPUIITa Y TUIL
Makcajra MyBoGUKIup. Y X0Jj1a KOpUIard MacajaHuHr l-ycynga
UMMM KyHHaary xaasan OusiaH:

Wnuninap Kanamnap

1 2 4
5 muTp 5 3
2 uTp 0 2 0 2
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2-ycynaja e4uMMHM KyHuaard skajasall OusaH:

Wnuninap Kanamnap
2 3 4 5 6
2 auTp 2 0 2 0
5 nutp 0 2 2 4 4 5
ndonanmanamy.

Yy Mmacana mapTuaa KypcaTHIraH UIUILIIap XaXMiIapu Xxam/a
KyWuO onuHUINM Tajgad STwiaéTraH CyB MUKIOpHUAAH QoiiganaHuo,
YHU €YUl FOSCHUHU aHUKJIAall YKyBUMJIAD YUYYH KUUMHUUIUK
TyFAUpMaian. XakMKaTaH XaM arap Jacmiad Xa)XMHU KarTa WIHII CYB
OwiaH TyaaupuiIagurad Oyica, MacajaHU €UMIIl FOSICH YHJIaH XaXKMU
KMYUK UIMIITa UKKA MapTa TYJIUK CyB KyHHUII opKaiu (OupuHYM MapTa
UIUIITa KYWHITaH CyB CYB YaHOFWTa TYKWJIQJM) HATHXKara SPUIIIHII
MYMKUHJUTHAH; arap nactiad XaXKMU KUYUK WU CYyB OWIaH
Tynaupunagurad Oyica, Oy Fod YHM UKKM MapTa TYIaupuO, KarTa
UAMIIra KyWdIL, yYUHYU MapTa TYIAUpUO, YHIAH KaTTa UL TYIATyHra
KaJiap KyWHUIIl OpKaJIM HaTHKara SPUIIHIIIAH HOOpaTaup.

JlexuH UOUIIIApHUHT XaKMU Ba KyHHO ONMMIITHUIIN JIO3UM OYyIraH
CYIOKJIMK MUKJIOpH Typiinya Oyirania Oy FOSTHH aHUKJIAII KYTI XoJuIapaa
MypakkaOnuk Tyraupanu. Kyilinga aHa myHaaid MacajllaHU €4uIl
yCynuHM KypuoO yramu3. Euum skapaéauma ¢oimanaHuiarad Hazapun
MaBJIyMOTIIAp YKUTYBUM YUyH MYXUM Ba (OWIAIH SKAHIUTUIAH YIyH
YHU TYJIaTuru4a KeJITUPAMU3.

4-macaJjia. 5 TUTP XAXKMJIM Ba 3 JUTP XAXKMIIM HUAUINLIApAaH
¢oiinanannb, BOAOIPOBOI KpaHHUIaH 4 TUTP CyBHH KaHai KIIUO Kyino
onui MyMKUH? uinmapiaryu CyBHU TYKHUII y9yH CyB YaHOFU MaBXKY/I.

Eunm. Macananu taxnauin 3Tu0, Oup Heya ypUHHUILIApAAH CYHT
(MacamaH KaTTa WAWIIHU TYIAUpUO, CYHTpa YHIAH KMYMUK HJIMIITA
KyhHnb, 2 TUTp CYBHH XOCHUJ KHJIMII MYMKWH; JIEKUH Ou3 4 JTUTp
CyBHU KyWuO onmumumu3z no3uM. IIyHUHT yuyyH siHa WMKKala Oyur
uaniaad ¢oinananud, ynapau tynaupub Ba OymaTud, Oy xonaa xam
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MyBaddakuATCU3INKKA yupacak , OOIMIKa XOJHU CHHA0 KYypull yuyyH
WITHU SHTHAaH OOmIaiiMu3 Ba X.K.) YHUHT €YUMHHH TOTHIIHMH3
MyMKuH. [lemak, arap macana mapTujaa OepuiaraHiapiad Tamxad
stunaérrannapra Kapa® Oopaauran Oyicak Oup Heua ypHUHUILIAPIAH
CYHT 4MMHHU Taconuduii Xoaa X0CHI KHIUIIIMMHA3 MyMKHH 0Y110, Oy
YCYJITHUHT caMapaIopJIuTy TacT Oyiaau.

Macana eYUMHUHUHT FOSCUHU aHUKJIAII YUyH aHAJIU3 YCYIUHU, STbHU
“oxupuaaH Oomura kapad Gopuir’”’ yCyauHHU Kyiuiad, Macaia equiral
ne6 xuco011ad, )kaBOOHM KyHuIarnda TacaBByp KUJIaMH3: S TUTP X KMITH
uauia 4 mutp cyB 0Ynu6, 3nuTp XaxkMiau uau 6y 0ynaau.(1-pacm)

5a

ES:

1- pacm 2- pacm

by narmxanu (l-pacmpaa TacBUpiaHraH) yHJaH OJIIUHIU Kailicu
HaTWXaJaH XOCHJI KWJIUIIMMU3 MyMKUHJIMTUHU aHUKJIaiMu3. ByHUHT
YUyH 5 TUTp Xa)XMJard WIUIIHU TYIAUPUO, YHIAH aHuK | TUTp cyBHU
KyHHO oNMIuMu3 3apyp. byHH amara omuypHin yayH 3ca 3 JINTpP XaxIIn
WIUIIIA 2 TATP CYB OYIUIM maptT. MacalaHu €4uInTra oaub KeauraHn
FOSL XaM XyJUIM IIyHAaH ubopataup. (2-pacm) 3-pacmaa Ta-
CBUpJIAHTAH X0JIaTra KeJIUII YUyH 2- pacMJard Karta uauiiaara CyBHU
CYB YaHOFHMTra TYKamu3. 4-pacMaaru XOJaTHU XOCHUJ KWJIMII YYYH KH-
YUK WAMILJATU CYBHU KarTa uauiura Kysmus. Lllynu ailtuin no3umku,
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2-,3-Ba 4-pacMaru xoJamiapHu OUPOPTACHHH XOCHII KHIUII MyMKUH
Oyica, y Xoiga yIapHUHT UXTHEPUH OONIKACHHU XaM XOCHJI KWJIHII
MYMKHH OV1aau.

Lh
=

2a

3- pacu 4- pacm 3- pacM

4-pacmparu xonart S-pacMia KypcaTuirad XoJaT/aaH Kyiuaarnya Xo-
CWJI OYIMIIMHY YpHATaMuU3: KpaHJaH KarTa UIUIIHYU TYI1Iupuo cyB 0110
YHJIaH 3 JINTp CyBHU KMYMK HWAMIIra KyWnO CYHIpa yHU CyB YaHOFMIa
Tykamu3. Hatwkana karta uaumga 2 JuTp cyB Konaad. Jlemak OM3HUHT
XapakaTJlapuMHU3 KeTMa-KEeTJIUTU MacajlaHu €YUl FOSCHUHU amajira
omupuira onud kenau. Jlekun Oy KeTMa-KeTIMK TeCKapu TapThoOaa
YpHATWIM, IIYHUHT Y9yH OM3 aHMKJIaraH OXUPIH XoJaTAaH Oomuuiad,
Oy kapaéHHH TapTUOMHU Y3rapTUpaMu3: JacTiad S-pacMaaH KypuHUO
TypraH XapakaTiapuHu Oaxapu0, 4-pacmpaaru xoJjarra Kelamus,
CYHrpa sca 3-pacmjaru xojarra yTamus, CyHrpa 2-pacMaari Ba HUXOAT
1- pacmzaru xojarra KejlaMy3 Ba MacaJaHUHI €YHUMUHU OJIaMM3.

Macananu euniijga KyJUIaHWITaH MyJoxasajap 3aHXHPH KeTMa-
KeTJIUTMHYU KyHUAar »*aaBaji KypuHuIia udoaaiaimus.
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Kanammnap
Wnuuuiap
1 2 3 4 5 6
5 nutp 5 2 2 0 5
3 uTp - 3 0 2 2 3

Anadouétnap

1.Ymymuii ¥pta Ba ypTa Maxcyc, kKacO-XyHap TabJIMMUHUHT JIaBJIaT
TaBIMM CTAHIAPTIAPUHU TaCAUKIAII TYFpucuaa”. ¥Y36exucton Peciry-
ommkacu Basuprmap Maxkamacuaunr 2017 #imn 6 anpennaru 187-con
Kapopu. Jex. y3./marec/ rernare.acnx?/ act/ug=3153714 — V36ekucTon
Pecniybnukacu KoHyH XysxKariapy MablyMOTIApH MUJUTHNA Oa3acu

2. bypxonoB Cartop. Maremaruka: 3-cuH} y4yH OapCiuk /
C. Bypxonos, Y. Xynoépos, K. Hopkymnosa; Macbyn myxappup A.
baxpomos.- Tomkent: ““ Ilapk”, 2016.-2086

3. Ioita /1. Kak perrats 3amauay?//1. Ioia. [1ep. ¢ anm.: [Tocobue st
yuuteneit/Ilog.pen. FO.M.I"aiinyka.-M.: Yunenrus, 1959.-207c.
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MOBWJI TABJIMMHU TAIIKWJI DTUIII KOHTEKCTJIA
EHJIAIIYB

Cammopoe A, K/{[I kamma yKxumyeuucu

Ywoby uwoa mobun mavaum cyenapuiicu, ynHune maxcaou 6a
XYCYCUAMAGPU, MOCIAULYB8YAH KOHIMEKCTAU MOOUT MABAUM MUSUMU OYUK
apxumexkmypacu 0aén smunean. Tavaumoa mMoounl mexHoI02UsIaAPHU
AHCOpULL IMUMHUHE UCMUKOONIU UYHATUWAAPUOAH bupu cugamuoa
MUDHCO3-Cepeep apXumekmypaniu mMacopasuii. VKumuus musumMiapuru
ApamuuL Macanacu Kapaiea.

Tasanu cyznap: cyenapusi, MOOUL MABAUM, KOHMEKCMIU-OO0LTUK
MavbayMom, MOOUN KOHMEHM, UEPAPXUK MYZUTMA.

This study describes the mobile learning scenario, its purpose and
functions, and the open architecture of the mobile learning system with
a flexible context. One of the most promising directions of introducing
mobile technologies in education is the creation of client-server archi-
tectural distance learning systems.

Key words: scenario, mobile learning, context-related information,
mobile content, hierarchical structure

B smom uccnedosanuu onucvieaemcs cyenapuii MOOUIbHO2O
obyuenus, e2o mazHaveHue u QYHKYuuU, a makxce omxKpuvlmas
apxumexmypa MoOUIbHOU cucmeMbl 00Y4eHUs: ¢ SUOKUM KOHIMEKCMOM.
OO0num u3 Haubonree nepcnekmMuBHbvIX HANPAGieHUll 6HeOpeHUs
MOOUNLHBIX MEXHON02ULL 8 0OPA3Z0BAHUL ABNAEMC CO30AHUE KIUEHM-
CEPBEPHLIX apXUMEKMYPHLIX CUCTIEM OUCTNAHYUOHHO20 00YYeHUS.

Knroueswie cnosa: cyenapuii, MobuibHoe obyuenue, KOHMeKCMHAsL
ungopmayus, MoOUNLHBIN KOHMEHM, UepapXuUyecKds CmpyKmypa

ByryHru xyHpma jkaxoHzaru Oup KaTop HIMHI Ba ycinyOwuii
ManOanapna m-Learning (MoOun yKuTUm) atamacu maiino Oynau.
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m-Learning - 6y MoOuI TexHONOTHsIIapAaH (oiiamaHrad XoJ1a TaIIKIT
STHITAH YKUTHII OYIHO, TABIMMHHUHT SHT 3aMOHABHH Ba MCTHKOOIIIH
WyHamMImM xucoOmanaan. MoOwI TapMOKJIApUHUHT Xaaall Cyphatiaap/aa
PHUBOXKJIAHUIIIH Ba MABJIyMOTJIApHH (alfHUKCA BUJIE0) y3aTHII COXAaCHaru
MMKOHUSTIAPHUHT KEHTaluIIu MyHOcabaTH OMJIaH MOOWIJI YKUTHII
OWJIMM OJIMIIHWHT SHT KyJIail Ba MCTHKOOJUIM yCyJIapuJaH Oupura
aitnaumokna. Tabnumuil GpaoausTHUHT 6ab3u OUp Typiapu MOOHI
KypuiMaiap, SbHU MabJIyMOT OJIMILL, CAKJIall Ba y3aTHUIL KOOUIUSATUIA
ara Oynran KypuiManap (kamepainap, cMapThoHIap, Ky TenedoHiapu
Ba NIJaHLIETIap, HOYTOyKJIap, KOMIbIOTEpJap) CUMCHU3 alloKa
BOCUTaNapu €paaMua amajira olmupuIMoKIa. Moou TexHoorusiap
épaamMuia TalIkuil 3TWITaH YKYyB jkapaéHu dpKUH «Oemyiy MIaKira sra
6yn1u0, TUHIIOBUYMIIAD YKYB jkapa€HMra smac, Oajaku YKyB apa€Hu
TUHTJIOBYMJIApPra Mociamaan. MoOun TexHonorusinap €paaMmuaa
Mabpy3anap, CEeMHHapIap Ba caéxatiiapra MHTEpHET TApMOFH KU Oerry
Wi-Fi 3onanap mapxyz OyiraH sxoisiapan 6eMalion KaTHAIIUII MyMKHH
[1,2,3].

Mo6ui Kypuiamanap acocuia TallKII STHITaH TabJIUM TOp CUH( Xo-
HacH €K OJ1Ini KOMIIbIOTEPHUHT UMKOHUSATIApU OMIaH YeKJIaHMAacJaH
cMmapTdoHIap Ba HOyTOyKIapaaH (oiinananran xomnaa Kyiai MacodaBuit
VKUTHII CIIEHApUHIapUHU UIIIA0 YMKUITHUA KYy3/a TyTaau. byHna
MabJIyMOTIAPHUHT HHTEPHET/AA (MabIyMOTIIap CepBepIapuia) AOUMHMA
Ba OYHMK XOJIaTJa CaKJaHUIIM MYXHUM XHMCOOIaHaaAu, YyHKHU yJap
WCTaJraH 5K0i, yCyl Ba BaKT/a TabJIMM OJIUII UMKOHUATHHU Oepaau Ba
parOarmianTHpaau. SIKUH Kenaxakaa 6ab3u Oup YKyB aCTypiIapUHUHT
MOOMJI Ty3UJIMa IIAKIUTa YTHINIIM MOOWI TabJIUM TU3UMUHUHI MOC
apXUTEKTypacUHU WIIad YUKUIIHH, Oy dca ¥3 HaBOaruga, MOOMI
YKUTHII CLIEHAPUSICUHU UIITa0 YHKUIITHU KY3/1a TYTaIH.

Cyurru Wunnapaa ypraTyBUd TU3UMIIAPHU SPATHULIHUHT STHTU
TaMOWMIMN IIaKJUIaHUO OGOpMOKIa, IbHU YKYB jKapa€HU TabIUM
OJlyBYM OMIMMIIApUHU OOLIKapuIl kapaéHU neb Kapaiamoxna [4].
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Ymlby €énmamyBHUHT Oup KucMu cudaruga, cakjgaHaéTraH TabIuM
pycypciapuaaH KOHTEKCTIN (olaTaHuIl UMKOHHUSITIAPUHA XaMIa
TabJIUM XU3MATIAPUHUHT XapaKaTyaHJIUTH Ba MAXCUITAIITUPWIIUIITNHA
Ky3/1a TYTYyBUYM TabJIMMIa WHAWUBHUAYaAJ €HAAMYBHHU KYymiab-
KyBBaTJIalUTaH MOCTANIyBYaH TABJIMM TH3UMJIAPWHU, KOHTCHTHU
oomkapum tuzumiiapuau (CMS — Content Management System)
SpaTHIIra UYHAATUPUITAH UCTUKOOJIN UILIaHMaidap uuaabd
yuKuaMokaa [5]. Kouteker - Oy YKUTUIITHA HHAUBUAYAJUTAIITHPULIAATH
acocuii Macaanapan oupu 60, KOHTEKCTIN-00F MK TH3UM (Context-
Aware Systems) ¢oiianaHyBYNHUHT XOJNATUHU, TABJIUM MYXUTHHU
Tax)IMJI KWIHII Ba IIAPOUT Y3rapraHja YHUHT WITUHU MOCIAIITAPHII
MMKOHMATHTA 3ra Oynuinu kepak. MocanryB4aH KOHTEKCTIN-O0FINK
TU3UMHH sipaTuill - Oy (anmapapo myammo xucobnananu. bynna ykys
XKapa8HUHUHT UIKU MAaHTUFH MYXUM axaMUsITIa 3ra Ba y ycyJuiap, ore-
parnsiiap, mpoueaypaiap xam/1a MalFyJIoTiIapHu Y3u1a OupiaTuprad
MearoruK Ba TEXHOJOTHK CLIEHApHsIIapa Y3 aKCHHH TOTIA U,
Cuenapus - Oy YKyB Makcajiapura SpUILuIl y4yH HYHAITUPUIITaH,
METOAMK HyKTau-Ha3apJaH TAlIKWI 3TUITaH yCyJl Ba TEXHOJOTHUSIIAP
keTMa-ketnuruaup. CreHapusHUHT MaKcalu - YKYyB jkapaéHu Ba
OWIMMIIapHU y3iamTupui Oyiindya (aonusTHHH TaBcHU(IAMIaH
nbopar. CrueHapus Ty3uwiMa, (paoausTHH MyBOMUKIAMITHPHIIL, TAbIUM
OJIyBUMJIAP, YKUTYBUMIIAp Ba KOMIBIOTEP THU3UMIApHU ypTacuaaru
POJUTApHU TaKCHMJIAII Kabu XyCycHusTiIap OWIaH aHUKJIaHAIH.
K¥ynruna cuenapusiiap KoHTeKcTra OOFIIMK SMac Ba Typiiu Toudaaaru
THHTJIOBUMJIApPTA MOCIAIIaAu. XO03UPru KyHAa 1037a0 Typliu XHll
TIeIarOruK MOIeIUIap Ba YKUTHIII CIICHAPHUSIIaApU MaBxKya [6] 6yiuno0, [7]
J1a 3ca TYPJIM XHWJI TIeIarOrvK MOZEIUIapHU TaKIUM 3T YIYH YKUTHIL
MaB3yCH, TabJINM OJyBUHJIAP, HHTETPATUB OUIUMIAD, YKUTYBYH,
doiimananunaguran pecypciiap (ajgoka Ba axOOpOT TEXHOJIOTHIIAPH
XaM/Jla TeXHUK BOCHTajap), YKUTUIIHUHT MEeJaroruk Ba JUJaKTHK
Mojennapu Ba Oomka 0ab3u OUp PIEMEHTIAPHU Y3 WUMUTa OJNTraH
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yMyMH# cueHapus Takiaug >Twirad. Ymoly cueHapuil if-then-else
Kouacu1aH Qoigananran xonaa pakar MOCIalTyBHUHT XKy/1a YeKIaHT aH
UMKOHUSATIAPUHH KY3/1a TyTaH.

AXOOPOTAH YKUTHII TH3UMIIAP aPXUTEKTYPACHHH UIITA0 YMKUIITAH
MakcaJl MyalsiH TU3UM TypJiapH, YIApHUHT KyHH TU3UMJIapy Ba OOLIKa
TU3UMJIap OuJaH y3apo MyHocabaTiapMHU TYIIYHHII UMKOHUHHU
Oepaauras IKOpH TU3UMHH sipatuiaup. CYHITH Hinapaa axoopomin
VKATUII TU3UMIIAp MapKa3IallTUPUITaH apXUTEKTypasld TU3UMIIApAaH
TAKCUMJIAHTaH MI)KO3-CEpBEp apXMUTEKTypaiau MacopaBUil YKUTHUII
TU3UMJIAPU Capu PUBOXIAHMOKJA. UyHKH, MapKa3JlallTUPUITaH
apXUTeKTypa OMp Karop KaMumIMKIIapra ara 0yauo OyHiail KaMuMIuKIap
cupatuga sca, KyiugarujiapHu KalJa 3THII MYMKHH: yJlapHHU
KOWJAIITUPUIL KUWHUH (4yHKH, yJapHU JKOMWIAIITHPUII y4yH KaTTa
XOHaJIap, Xxap OMp Mapka3 y4yH ajoxH/ia KOMIbIOTEpJIap Ba MOC TEXHUK
KHUX03J1ap YpHATUII Tajal ITUIIAIN ); TEXHUK XMU3MaT KYypcaTuIll KUMMaT
Ba YKYB jKapa€HUJaru ysrapuuuiapra MOCIAIITHPUII KUWKUH. byHnan
TU3uMIap (oiianaHyBYMIApHUHT LIAXCUH BOCUTAJapu Ba TabIUM
pecypciiapuHu gpatyBumiiapra 6orauk. Hartmkana, Xan KUIMHUILIY Kepak
6ynran Bazudanap Ba GpoiigagaHnyBIHIap Aapaxacu ypracuaaru Gpapkau
€K1 TabJIUM 3XTHEKIIAPH Ba TABJIUM 0030pU HIAPOUTUAATH Y3rapullIapu
XHcoOra oMHMalJUral MyXuT sipaTruiIaiu.

WutepHer, Java Ba 0omKa BeO-TEXHOJOTUSAIAP ACAa UXTUEPUUI
MakcaJuli axO00poT MJIOBAJApUHM SPATHUII y4yH camapald BOCHTA
xucoOnaHaau. AMMO, yHAa (PyHKIMOHAIIMK Ba YKYB >KapaéHUHU
OOLIKAPHUIITHUHT KyWIM MEXaHW3MIIapH ONITUMAaJ KOMOMHAIUACUHH OepuILl
KoOUIMATHra ra 0yaraH Bed Ba TEJIEKOMMYHHUKAIIMOH TEXHOJOTUsIIapra
acociaHrad MacogaBuil YKUTUIIHUHT aXOOPOTIN YKUTUILI TH3UMIIApU
apXUTEKTYPAaCHHU UIIUIA0 YUKHUIL Macajacy ¥3 e4MMUHM ToriMaras. Beo-
TEXHOJIOTWSJIAPHUHT XaKUKUI UMKOHUATIIAPU TYFpUIAH-TYFpy IHTEpHET
Ba MOOMJI TEJIEKOMMYHHUKAIIUS TEXHOJOTUsAJIapUra acocllaHraH sHIU
JacTyplIapuHU sipaTUIra UMKOH Oepaau. Macanas, uinosajap Java éku
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PHP na €3umnuiu, MabiyM UJIOBajap Ba BeO-KOHCTPYKLUSIIAP OPAJIUK
JaCTypui TabMHHOT cH(aTuaa WIIATIINIIN, ITyHUHTACK TabIUM
MaHOamapuan Kunupumaa SQL ypHura BeO-KUIUPYB BOCHUTACHIAH
¢oinananum mymxuH. Hatmkana, goiinananysunnap Masxyn MarepHer
TapMOFH ACOCHUJIA AMAJITa OLIMPUIIAJUIaH MOCIIAIIYBYAH HAaTHKaJapra
ara Oynamwmap. Unosanap cepepura, MacaniaH, MacoaBuil YKUTHII
TU3UMJIapUTa KUPUIIHU (QoiinanaHyBuu Xap KaHpaai BeO-Opaysep
épaamMuia aMaira OlypHUILd MyMKHH.

VpraryBun TH3MMHMHT XyCYCHSTIADH Ba YIAPHHHT ()yHKIHOHAI
UMKOHUATIAPU apXUTEKTYypaau MOJEIHUHI MMKOHHUATIAPU Ba
YeKJIoBJIapura OOfIMK. l-pacMja MocianryB4aH KOHTEKCTIU-OOFIMK
MOOWJI TabJIUM THU3UMHMHHUHI OYMK apXUTEKTYpPaCHUHMHI HaMyHacu
KEJITHPUIITaH.

Masnymornap Ba oummMnap baszacu I
1

TusrnoB=m

Mocnam hpunran THHT TOBYHHHUHT

KoHganap

MOOEIH

SHmMMIapn

Kontexctsu
uhopanaiinuras
THIHMM

THHT TOBYHHIHT
cipoBnapH

Konrteat
KowntentHu Tapcmixnap
Gomgapym le ] Hzoxmm nyratnap
THIAME Tect Tonmupugnap
Hurepdaon cumynannanap

Veys yimmmapn

1-pacm. Mobun mavaum apxumexmypacu
l-pacmparu MawsiymoTiap Ba Ounumiap Oazacu VY3 uuura
KOHTEKCTIIM MabJIyMOTIap Ba OMIIMMIIAP, THHTIIOBUYMIIAPHUHT TPOQH-
7Y Ba OWJIMMIIAPHHU Ha30paT KWW MOAYTHHU onanu. KoHTekcTiu
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MabIyMOTIap 3ca MOOWII YKYB MaIIFyJIOTIAPUHU YTKA3UIII )KOHH, BaKTH,
VKyB MaTepuajiapy TYFpUCHIaru MabJyMOTIapAaH TAlIKWI TONAIH.
TabauMm onyBur mpoduUIN 3Ca TabJIUM ONYBUM XaKUJaru MIaxcuiu
MabJIyMOTJIApHHU, YHUHT CYPOBIIApH, TAMEPrapiaK JapakaCuHU ¥3 HUnUra
ojaau. bunumnapau Ha30paT KUIIUII MOIYJIH 3ca TECT TOMILUPHUKIAPH,
IIYHUHTJEK OJIIMHTU HA30paT CHHOBJIApH HaTWXKajlapuiaH HOOpart.
KonTekcTnu mabayMoTiap TabJIUM OJYBUYMIIAPHUHT CYPOBIAPHU Ba
YIApHUHT OWJIMM Japa’kacu TYFpUCUIArd MabIyMOTJIAPHU ¥3 UUUTa
onaau. TabIMM ONYBUMIIADHUHI CYPOBHJAH OJMHIAaH KOHTEKCTIH
MabJIyMOTJIap 3Ca YHUHT sIIaml )xoiuHu (yi, €ToKXoHa Ba OoIKasap),
VKU yayH capdiaHagural TabJIUM OJYBYMHHUHT MUXTHEPUIATH BAKT
MUKJIOPUHHU aHUKJIaiau. Xap Oup sIian >koiuaa TabJIuM OJTyBUMHUHT
YKyB (aonusTHra TabCUp KWIYBUM Y3Ura XOC KOHTEKCTIM OMUILIAp
(KOHLIEHTpaIUs Japa)kacu, YKUII BaKTH Ba OomIKagap) MaBxXKy.
Tabnum onmyBUMIAPHUHT YKHINTA capduiaiiiuran Oyl BaKT Opaiufu
Xap xui, Macanas, 15, 30, 45 éku 60 gakuka 6y MyMKuH. Tabiaum
OJIyBUMJIADHUHT OWJIUM Jlapa)kacu TYFpUCUAAru MabIyMOTJIap TECT
cypoBnapu HaTwkajdapu OYilMua aHWKIJIaHAJAW Ba Oasiv IIKajgaaa
0axOJIaHUIIN MYMKUH.

Mo6us1 KOHTEHT TapKuOura JapCiuKIapHUHT TYJIUK MaTHIU
BepCHsUIapH, UHTEP(PA0T CUMYISIUSIIAP, TECT TOMUUPUKIAPH, U30XJIN
JIyFarT, Typiu Xul YKyB YiHHIapy Ba OOIIKaIap KUPUILIM MyMKHH. YIIIOY
o0beKTIapra KUPHII Ba yIapHU OOMIKApUII, YKUIIHNA PEeKaIallTHPHUII
Ba OWJIMMIIapHU HA30paT KWINIL, KOHTEHTHU OOIIKApUII TU3UMHJIAH
¢doiinananran xonna amanra omupmiaad. KoHTeHT uepapxuk (na-
PaxTCUMOH) Ty3WJIMa KYpUHUIIJA TaBcU(IaHaIM, YHUHT y4djapu 3ca
VKyB MaB3yaapuaup. AMMO, MOOUIT KypUJIMaHUHT SKPaHH]Ia JIEKTPOH
JapciauKiIap, MMEKTPOH YKyB KyJUlaHMalap, Mabpy3a MaTHIApH, U30X-
TM JTyFaTiaapAad QpoiganaHuIIHN YHYAIUK XaM Kyjiai 1ed xucoOmad
OynMmaiinu. DKpaHHU JTOUMUM paBUIIa BEPTUKAJT Ba TOPU30HTAI
paBHUIAa XapaKaTIAHTUPHUII 3apypuaTu Naiao Oymanu, pacMiIapHH
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TacBHpJIAII XaM OMPO3 KUHUHPOK. TabIuM 0JTyBUM YKYB MaTepuaJiHUHT
MabHOCHHHU aHIVIAll YpHUTra, BaKTU-BAKTU OWJIaH HaBUranus OuiiaH
YaJIFUTUIITa MaxO0yp Oynanu. YmlOy MyaMMOHU YKYB CEIrMEHTH
X@KMUHH MOOWJI KYPHJIMAHUHT 3KpaH Ya4aMura MocialliTUpaIural
JacTypJIapHU SpaTUll OPKaIH XaJl KUJIUII MyMKUH.

TabauM OJIyBUMHHUHT MOJENNAA, YHUHT CYpOBUTa Kypa YpraHUIIN
3apyp OynraH MaB3ynap aHHUKJIaHaIWd, MOC pPaBHUIIIAa HEPaPXUK
Ty3UJIMaJa KOHTEHTHM Y3JAlITHPUII WYyHAJIWLIJIapyu TaHJIAHAIU.
Tabium onyBumIIap MOAEIH FOKOPUIA KAl STHITaH O0apya KOHTEKCTIIN
OMWJIJIApPHU BTHOOPra OJraH XoJjaa Kypc TApKUOMHU MOCTAIITHPHUII
y4yH acoc xucobmanaau. Mepapxuk Moenaa KOHTEKCTIM OMUJITIAPHUHT
Gapua amoOKanapy aHHKIAHAIH. YKyB PECypCIapHHH MOCIAIITHPHII
(Macanan, Ba3udaHu Oaxapuil yuyH 3apyp Oymaauran €pram
OMHACHHHM HAaMOWMII 3THIN, XapaKaTJaHUII Ba XapakKaTJIaHUIIIA
épaaM OepaauraH runepMyxMTHU KalTa KypHIl, MabiyM OUp TabIUM
KOHUEMIMACH YUyH KYIIMMYa TyIIyHTUpULLIAp Oepuil Ba OolIKanap)
YUyH if-then-else xougacu KymaHWiIaad. MOCTaITUPHII KOUIATAPH
TUHIJIOBYMHHUHT MOJIEINra MyBO(QHK KaliCH MOCJAIlyB KOMIIOHEHTUHH
TaHJIall KePaKJIUTMHU aHUKJIaiau. Yy Kkouganap acocaH Ma3MyHIIH
TaKIUMOT Ba MOCJIAlTyBYaH HaBUTaIlHsl YIyH jkaBoOrapaup. Mocnamrys
MEXaHU3MIIAPMHY aMaJjira OIIMPHIL y4yH MaB3y COXaCUIaru CEMaHTHK
TyllyH4Yajap Ba KOHTEHTHHM CEMaHTHUK MHIEKCALMs KUJIUIL, KaJUT
cy351ap Ba MabJlyMOTHH KUJIMPHUILTA ACOCIAHI'aH KOHTEHTHU aBTOMaTHK
MH/ICKCAUs KWINLIL, ITyHUHIIEK MabJIyMOTIIAPHU CAaKJIAITa aCOCJIaHTaH
HaBUTays Ba GuiIbTpiam kabu MexaHusmiapaas (oiananunaim.

Vkutim MoGuLH (XapakardaH) Ba Tana® STHITaH GYIIMIIM, ShHU
TabJIUM JkapaéHu1a OUITMM OJIUII BAaKTH OWJIaH STHTU OMITUM YUYH 3apyp
Oynran BakT ypTacuaaru Ta)oByTHU KaMaUTHPHIL Kepak. TabIUMHUHT
aHbaHaBUI WIaKJUIapU, MacajlaH «YpraHuIl Ba YHYTHUII» OyHaail
TaOBYTHU Tynanuruda oaprapad 3Ta onmaiiam.

WuTerpatus €HaanryB OJIMH TabJIUM MYaaCCACHUHUHT SIHIM TabJIUM
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MOJIENINTA, SHHU TAbJIUM OJTyBUMJIapAa OMIUMIIApHU MYCTaKUJI paBUIIIIA
OJIUILL KOOMJIMATUHU IIAKITIAHTUPUL, TABJIUM OJIyBUMIAPHUHT TAaHKUAUN
(UKpIaIUHU PUBOXKIIAHTUPUIITA aCOCIIaHTaH UHTep(aos ycyapiaH
¢oiigananran xouga MOOUI TabauMra yTuira épram o6epanu. Bynunr
yUyH YKyB kapa¢Hu/1a TABIMMHAN (DaOMSITUHIHT UKKaJIa STHTY IaKIUIapy
(maTEpdaon craianap, BeO-ceMUHapiap, TPCHUHIJIAP Ba KOMIIBIOTEP
CUMYNAIUSIIAPHU), IIYHUHTACK TONMIIMPUK Ba MAIIKJIAPHUHT SHTHU
Typiapu (YKyB Bazudaiapu; Cianiap, TaKIUMOTIAP; YKyB MOAKACTIaApH
(MabayM MaB3y OVitnda Taii€pianraH ayMo Ba BUACO MaTepraiiap); BeO-
nolnxanap) KyJUTaHWIHIIY Kepak. byHaH Tamkapu, MOOUI TpeHUHTIIAp
ax0opoT Ba TEJIEKOMMYHHKAIIUS TEXHOJOTHUIAPUHUHT (BasudanapHu
Oakapulll y4yyH TapMOKJaH Tailép maTepuaiapHu OKjIald oyuml,
MyalTUIUK XyKyKd KOUAallapura axamusT OepMaciuk, Xap KaHman
MOOMIT KypuiManapHu (GpupuOTrapivk Bapakacw cuQarHIa WIUIATHII)
WHCOHHHUHT OMJIUM Ba MXXTHUMOWH (aonusTura 3apapiu TabCUPUHU
eHruira épram Oepasu.

TabnuMaa MOOMIT TEXHOJOTHSUIAPHE PUBOKIAHTUPHII Ba YKOPHM
STUILHUHT SHA OUP )KUXaTH, Oy — IMKOHHSTH YeKJIaHTaHJIap y4yH OHIIUM
onumianp. byHnaH Tamkapu, MOOWJI YKUTHUII UKTHCOAUHN KUXATIaH
Makcaara MyBOQHKIND, SHHU YKyB MaTepuajiapy 3aMOHABUH CHMCHU3
texnonorusinap (WAP, GPRS, EDGE, HSDPA, 3G, 4G, 5G, Bluetooth,
Wi-Fi, WIMAX) tydaiinu ¢oitnananyBunnap ypracuia OCOHTHHA
TaKCUMJIaHA/IM; MYJbTHUMEIUA IIAKIUIArd MablIyMOTJIap MaTepUalHU
SXITUPOK Y3IAIMTUPHII Ba YpraHuiira épaam Oepaau, YKyB kapaéHura
KU3UKULIHYU OLIMPAIH.
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MAKTABJIA MATEMATHKA JAPCJIAPUHU VKATHIIIA
MEHTAJ APUOPMETUKAHUHT AXAMUATH

Hapumoemoesa 3.A, Ypunoaeea 3.M, Towkenm gunosimu
Yupuuk oasram nedazoeuxa UHCMumymu

by makona ykumyeuunapea dapc scapaénuoa MmeHman apugpmemuxa
cmpame2uscuHu Kyanao, YKySUUIapHuHe XUcoonaw mesnuxkiapuru
pusodicianmupud bopuwea époam bepaou. Menman apugpmemuxaea ouo
bowLnaneuy 6a amanutl OUIUMIAP OULAH MAHUMUPAOU.

Taanu cyznap: menman apugpmemuxa, abaxkyc, Kyuiuut, auupuud, ,
oynuw, masicpuda, xucobnaut, KAIKy1amop, Kynaumupuu.

This article will help teachers develop their students’ computational
speeds by applying classroom arithmetic strategies. Introduces basic
and applied knowledge of mental arithmetic.

Keywords: mental arithmetic, abacus, addition, subtraction, division,
experience, calculations, calculator, multiplication.

Oma cmamvsi nomodcem yyumensim pazeumsd GblYUCIUMEbHbLE
CKOpOCMU CBOUX YUEHUKO8, NPUMEHASL CMpameuio apugmemuxu
6 Knacce. Beooum 6azosvie u npukiaouvie 3HaHUus 0 MEHMAIbHOU
apughmemuxe.

Knruesvie cnosa: menmanvnasn apugpmemura, cuemsi, CioxceHue,
gbluumanue, oelenue, ONblm, 8bIYUCTEeHUS, KATbKYISAMOP, YMHONCEHUE.

Masbnymkw, hakar 5 % ogaMruHa Y3UHU TYPIIH coXalapia Kypcaruo,
xa€Tma y3u XoxJjaraH 4ykkuiapra unka onaau. Konran 95 % omam ¥3
onnura (akar Makcaa Kysd, JICKHH XeU KauOH yJiapra eTa OJIMaiIu.
Bynra ca6a6, 6y ogamiap MUSICHHUHT Yall SpUMILIApU YHT SpUMILApUTra
HucOaTaH TE3pOK pUBOXIIaHAAW. MeHTan apudMeTuKa MUSHUHT Xap
WKKaJa sSipuMIIapiapu OUp XWijla PUBOKJIAHHUIINATA UMKOH OepaiH.
2000 iinn aBBan SAAnonusna naitno 6ynran Oy ¢paHmaH Ky3JIaHTaH MaKca,l

2020/2 FIZIKA, MATEMATIKA va INFORMATIKA @




3.A4. Hapumoemosa, 3.M. Ypunoaesa. Maxmaboa mamemamuxa dapcrapunu yxumuwoal ()|
MEHMAL apUBMEMUKAHUHS axAMUMU

Xxuco0-kuTob (abaxyce) 6yitnda apupmeruka xpcodnam Epramuaa OyTyH
Ak caToXuATHY (aoymramTupuinaup [3]. Menran apudmerrka maiiia
MOTOpHKA Ba aHUK apuPMETHK XapakaTiaap EpraMua yaml sipuMIIapHu
PHBOMKIIAHTHPHIITA KyMaK Gepaiu. YHT SpUMIIap YHT Ba Yarl KyIUIapHH
uniatui, “xaén’ (TacaBByp)Jaru WII JaBOMHUA Xapakarra KeJaJu.
Marmrynotiap camapacu yiapok 06os1aaa (haoiik Ba Tamad0yCKOPIHK
XKUXariapu ycaau. bynaan Tamkapu 0ojaia MyCTaKUIUIHK, Y3UTa UIIIOHY
Ba €TAKYMIINK CH(ATIAPHY IIAKIUIAHAIM. YKUG YPraHUIIHIHT 3PTa Keun
OynMaiinu, JeKUH TaH OJAuO alTHII KepaKKd, MEHTal apudMeTHuxa
KynpoK 4-16 €m opanuryaaru Oonanapra Moc Kenaau. MaremaTukaHu
OwnIll HUMaHU aHrataan? by Kulina caBosira KynruHa MaTreMaTukIiap
06u3 MakTabga ypraHraHUMU3AEK MHUCOJJIADHUHT €YUMUHH KOFO037a
TACBHpJIAII OPKAJIH KaBUO Oepuiaan. JIeKnH XucoOMaHMHT KU3UKPOK
Ba XaMMa KOH/a KYJ KeJlaIuraH ycyjiapu xam 0op.

Menran apudpmeTuka OupaaHura Exv UHAUBHIyad Tap3aa
Yypranuiaguran xucoomiam ycyau sMac. Y YKyBUMHUHI CaJOXHUATUTA
Kapab Ovp KaH4a BaKTHU V3 Wuura ojaan. BakT yTranu, Taxxproa orranu
capu Ycub, pUBOXKIIAHUO TYNAKOHIM SAXJIUT OMp TU3UMTIa aiijlaHaIu.

Kylinna menran apudmeTuka YpraTUIIHUHT 4 KaTUTH KEATUPHO
YTHIITaH:

I.  bupuHum kanuT — Qoiga, SPHU YKyBUMJIApTa MEHTA
apuMeTHKaHu YPraHUITHUHT MYXUMIIUTH Ba (OWIanu TOMOHIAPH, Y
3 Ta acocuil XxucoOnam ycy/ulapuHUHT OMPH SKAaHJIUTH KYPCATHIIAIH.
BynuHr yuyH Kyiugaru 5 Ta ca6ad kentupuo yTuaaau:

1. MenTtan apudmeTuka ofaTia, TEXHOJIOTUATA KaparaHia
TE3pOK.

2. MenTan apudmeTrka KyHAAIUK Xa€Taa, Xap KaHaai Ba3usTaa
(spHE ayguTopus €KUM cWH( XOHACUIAH TallKapuia, KOFo3 Kajiam
WyK Oynranma xam) Kyn keinaad. Y &pramuia Xap KaHgaid Mypakkad
XUCOONAIIHU XaM TypraH >Koija, TYKOHIapAa, Kydaja xaM amaira
OLIMPUII MYMKHH [1].
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3. MeHnTan apudpmMeTuKa KajaKylIsaTop aHUKIAraH XaBoOHU
TEKIIUPUII KU OaxXoJIall yuyH XaM KyJI Kesaau. Macanan pectopaniaru
OXUPTH XUCOO TYFpUMHU EKM HOTYFPWIMTHHU X€4 KaHAal XucoOsarn
BOCHTAJIAPUCHU3 T€3 Ba UIIOHYIN aHUKJIAI MyMKHH.[ 1]

4. Menran apuMeTUKaHHHT aCOCUI KYJI KeJIaIMTaH skapaHiapuiaH
Ooupu Oy - TecT. bunamusku, MamiIakaTUMU3 TabJIUM THU3UMUJA,
ITYHUHTJIEK TECT TOMIIUPHUIN KapaCHIpHIa KaJIKylsatop €ku OoIIKa
XpucoOmam BocuTanapuaan (oiananum Takukiaanrad. by sca MeHTan
apudMeTHKaHH Kail Japakaia MyXUMJIUTHHH stHa Oup 00p MCOOTIIaiIu.

5. Ba HuxosT, MeHTal apudMeTHKa YKyBUMIApTa MaTeMaTUKaHU
TymryHuira épaam 6epanu. KaBoOHu €nmaH alTrangaH Kypa Musaa
xuco01a0 TonuII YKYBYMHN MaTeMaTHKa (haHura OyiaraH KU3UKUITHHA
sTHaJla OPTTUPA/IH.

[I. VIKKMHYM KQJIMT — CTpaTervsulapHM ypratunl. Xed Hapca 3
V3uman Oynub KonmmaraHaek, MEHTal apu(pMETUKAHUHT XaM acOCHU
TylIyHUYajgapu, xucoonam GopMmynaiapy, yCylapyu MaBkyd. YJIapHU
TapTUO OUJIaH M3YMILIUKAA OO OOpHUIll caMapau HaTuxka Oepajiu.

MenTaa apupmerukanunr 10 Ta crparerusicu [2]

1.bup OGupura Moc Kenaaurad pakaMmiaapHu KYIIUIT

Mucot:25+8+6+12+25=(25+25)+(8+12)+6=50+20+6=76

2. Kucmnapra axxparuin

3.42=3-40+3-2=120+6=126

Mucon:
215-83=(210-80)+(5-3)=130+2=132

3. bemra Oyaum y4yH COHHUHT MKKMJIaHTaHuHU 10 ra 6ymnuimn
Mucon: 28+5=56+10=5,6

4. MyxodoTnanr

. 65+38=65+40-2=105-2=103

Mucon:
38-5=40-5-2-5=200-10=190
5.2 mapra omupuit Mucon: ¢.35 :3.(2.35) =3.70=210
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3.A4. Hapumobemosa, 3.M. Ypunoaesa. Maxmaboa mamemamuxa dapcrapunu yxumuwoa 1()3
MEHMAn apuMemuKaHune axamusimu

6. YHINKIApHN KyNailTHprasia, BepryjiHy CypHII
Mucon: 0,5-0,3=0,15

7. Alinpunt yuyH TeHT WUFUHIWIapAaH GoiTaIanuI
Mucon: 74-28=76-30=46

8. 4 ra Oonranja 2 ra UKKU MapTa Oyiuil

Mucon: 68+4=68+2+2=34+2=17

9. Kacpnu cyparura kynaitupu0, Maxpaxura Oy

Mucon: (%)35 =35+5=7
10. Kacpau maxpaxkura 6yin0, cyparura KymanTHpUII
Mucon: % :35=35+5-3=7-3=21

1. Yuunum kanut Oy —amanuér. MenTan apudmMeTrka ypranyBamiap,
y OMJIaH MIyFyIJIaHyBUMIIAP YUYH aMaIAET MyXUM aXaMHsIT KacO 3Tau.
V3 yeruaa nmmam Ba KaliTa MaIIK KWJIHIDIAPCH3 T€3 XHCOONAIra
spummn6 Oynmaian. AManuér KaH4da kyn Oyica, myBaddakusaT xam
IIyHYa SKWHIIAIIaBepaiu.

IV. TYpTHHUHM KaTuT — Kapop, XyKM, Xynoca, Gukp. YKyBumIapaa Te3
¢bukprna, Kapop KaOya KWK KOOMTUATHHU IAKIUTAHTUPUIIT MEHTAJ
apudmeTHKa YpraTUuITHUHT aCOCUH OMWIIApUIaH OUPUIHP.

Makrabia MaTemMaTHKa Japciapyia MeHTal apupMeTHKaH! KyIlanl
Hadakar YKyBUYMJIADHUHT XUCOOJANl TE3IMKJIAPUHU OLIUpUIIa, Oai-
KM TUKKATHH >Kamutami, (anra OYIraH KU3UKUIIHUA PUBOKIAHTHPHII,
LIYHUHIJEK, OolKa (aHIapHU XaM Te3 Y3iallTUpHILIapura épram
6epaau. MenTan apupmeruxa pakarruHa Te3 Xucoomam Mycodakanapuaa
FoTuO OYIUIIHM dMac, Oallku Xa€Taaru FOTUOIMKHU TabMUHIIANIH.

Anadouéraap.

1. Arthur Benjamin, Michael Shermer - “Secrets of mental math” .
Three rivers press. New york-2006

2. Mathematics teacher/Vol 108. No.7 March 2015.

3. www.ziyo.net
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MYJIbTUMEIUSIBUI TEXHOJIOTUAJIAP ACOCUJA
SIPATUJIATUTAH WEB- PECYPCJIIAPTA KYUWIAJIMTAH
ACOCHU TAJIABJIAP

Taiinaxosa I.B, YV3ITOHUTH masnu 0okmopanmu

Maxkonaoa mynbmumeouasuti MmexHoI02UALAP ACOCUOA APAMULAOU-
ean web- pecypcnapea kytiunaouean acocuil manaoiap KeimupuieaH.

Taanu cyznap. Mynemumeoua, MyTomumeOUussutl mexHoI02usLap,
web- pecypcaap.

The article describes the basic requirements for web resources
based on multimedia technologies.

Keywords. Multimedia, multimedia technologies, web resources.

B cmamve onucamnvl ocnosHvle mpebosanus Kk 6eb-pecypcam Ha Oc-
HOBe MYIbMUMEOUNIHBIX MEeXHON02ULL.

Knroueevie cnosa. Mynomumeoua, mytomumeoutinble mexHoi02ul,
8e6-pecypcoi.

MynbsTUMEIUABAN TEXHOJOTHSIAp acocuaa  sipaTwiral web-
pecypciap YKWUTHINHUHT SIHTH BocuTacu OyimO, web-pecypcnap
SIPaTUIITHUHT TEXHOJIOTHK acociapu, web-pecypcenapura Kyiuinaauran
MearoruK-IICUXOJIOTUK, MUAAKTUK Ba TEXHUK TajabimapHu wuuuiad
YUKW yIIOY TAAKUKOTUMHU3HUHT Ma3MyH MOXHMSITUHU TAIIKUI STaIH.

Myabrumenna — Oy nHQOpPMATUKAHUHT JACTYPHI Ba TEXHUKABUN
BOCHTAJIapH acocHaa ayauo, BUAEO, MAaTH, rpaduka Ba aHUMAIUA
addekmiapu acocuaa YKyB MaTepUALIAPHHHA YKyBUWJIApra €TKa3uO
OCpUIITHUHT MY>KacCaMJIaHTaH XOJIard KYPUHUIITHIHD.

MyabTuMennaBuii web-pecypciap — MyabTUMEIMAa BOCUTAIapu
acocuja Tal€pnaHraH Mabpy3a MaTHHUHHU, aMalluil MalFylIOTIapHH,
HazopaT caBoJIapuHM, (oHJanaHyBUMra KyJlaHMa, OJJIEKTPOH
MabJIyMOTHOMA, aHWMAIIMS, BUJEO Ba NIYHHHTACK KYyIIMMYa VKYB
MaTepuasIapHH y3uja MyKaccamJIalITUPTaH PeCypCaup.

MynbTrMeInaBrid TEXHOJIOTHS Ba BOCUTAIAp aCOCH 1A ipaTUiIaAuraH
MyJbTUMEANaBUl web-pecypenap TabiuMm Myaccacanapuaa Hadakar
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YKUTYBUM yUyH KyHJIHK (oiiiananninyBun QyHKIUsIApHU OaskapUITHU
OCOHJIALITUPAIU, OaJKu TpeaMeTra OYaraH KU3UKUIIHU OLIUPAIHM,
VKUl kapa€HUHU TEe3JIAIlTHPaand Ba OMJIMMHU SIXIIU Y3JIAIITUPUILIHU
tapmuHIanau| 1-3].

MynsTuMenuaBuii web-pecypciapaa YKyB KypCHHUHT DIIEKTPOH
MaTepuallapuHd Xap XWil ycylJa KY4dyupUIl HaszapAa TyTWIaau
(acOobmap maHenuaard TyrManap, WIIYM MaiJlOHJaru MaTHIM Ba
rpaduK TUIEpMypoxaaTiap).

- OJIIMHTa Ba OpKara XxapakaTIaHTUPHUII (IPOKPYTKA);

- BapuaTWB MapuIpyT OVilMya ojAMHra Ba OpKara XapakaTjJaHTH-
puii;

- uHTEepdaos YKyB XapakaTiaapHU Oa’kapull MIapTHUa OJIMHIA Xa-
pakaTIaHTHPUIL,

- MOJYJI Ty3WIMAacHaa — UepapxuK cxema Oyiinya BepTHUKaa HaBU-
rauus;

- KeCHILIMaJIM HaBUTalus;

- arama Ba CY3JapHHUHI MabHOCH XaKHJ1a MabJlyMOTHOMA OJIMIII;

- éplaMuy — KOHTEKCTHHU YaKUpUILI,

- BUJIEOPOJINKIIAP, aHUMALUsUIap, YKYB MaTepualIapuHA HaMOMMIL
ITHILL

- MEHIOIaH YKyB MaTepUaJUIApHUHT OeNTHian OUp KUCMHHU TaH-
JIa;

- 103ara YMKyB4YU YKYB MabIyMOTIIAPHU YaKUPUILI,

- 2JIEKTPOH YKyB OazacujaH YKyB KypPCHHHUHI TaIlIKH KOMIIOHEHT-
JapUHU YaKUpHII (MAIIFyJOT Ba HA30paT TECTIApH, KPOCCBOPIIAp,
JIEKTPOH *kaJBall YKYB XapaKaTMHM CHUCTEMaJIM TaxXJWI ATHUII YYYH,
KOOMK Ba ac06001ap MyXUTHAATH aMaJIUi TOIIITHPUKIIAP Ba X.K.).

MynsrumenuaBuii - web-pecypc MaTepHaNIapUHU  IIAKJUIAHTH-
pHIa KyHuaaruaapra ajloxua axaMusaT OepuIl Kepak:

- pecypc Ma3MyHaH HIyHAall Ty3wiraH OYJIMIIM KEpPaKKH, YHJaH
KYIIUM4Ya YKyB axOOpPOTIApHU OJIMII YUYH YKYBUM XaM, YKUTYBUH XaM
MYTJIOKO KMIHAJIMAaCIIUT U KEpak;

- YKyB MarepHaJUIapUHU TapKUOMI Ty3WJIMacUHHM IIAKJIJIAHTH-
pHIIIa MOAYN TU3UMUJAH QoNJaIaHuII MaKcaara MyBo(uK;
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- MyCTaKWJI TAbJIUMHH TAIIKWAI STUII UMKOHHUSTH MaBXKyJl OYIUIIN
JI03UM;

- YKyB MarepuajuUlapuHU YpraHui Oyiinua TYJIMK HypuKHOMA Kell-
TUPWITaH OYJIUIIH JIO3UM;

- Ha30par TONIIUPUKIAPH, Y3-Y3UHHU TEKIIUPUII CABOJIJIAPHU Ba Ka-
BOOJIapH, MAIIK KWITUPYBYU TOMIITUPUKIAPHUHT OYITHIIN JIO3UM.

WNutepdaonnuk aeranfa KynmuHYa TAbIUM OJYBUUHUHT ‘‘UHTEp-
(daon MymoKOT” IAKIUAAru axOopoT TallyBYM OWJIaH ¥3apo TabCUp-
Jamum (XapakaTiaHWII) UMKOHUSATH TylnyHuianu. Matepdaon my-
JIOKOT YKYB MaTepHalii Ma3MyHHU XaM/Jia Ul PeKacCuHU BapuaHTIapUHU
TaHaa0 OJUII UMKOHUSATH TabMUHJIAHAUTAH MYJIOKOT 0JIn0 Oopumin-
nup. DoiinanaHyBYMHUHT KOMITBIOTEp OWJIaH y3apo TabCHUPIIALITYBH-
HUHT UHTEp(aoa pexxuMu y3uaa GoiiaananyBUnHUHT Xap Oup cypoBra
JACTypHHUHT >KaBOO XapakaTMHU KENTHPUO YMKAPHUIIHU Ba aKCHHYA
JaCTyp PEIUIMKAcH TabJIUM OJyBUMHUHT KaBOOMHHU Tajad 3TUIUIIUHU
ndonanaiian.

HNHTepdaommuk qapakaqapuHUHT XalKapo OeNTruIaHUuIINTa TasHu0
YHU KyHugaru 4 ta rypyxra axpaTuil MyMKHH:

- onuii (oimananyBuu XapakaTUHUHT MUHUMYM JlapaskaciHU Ha-
3apJa TyTaJuraH, MaccuB);

- yerapajaHrad (YKyBUMHHUHT alloXHa YKyB CYpOBIapUra peax-
LUSCH);

- YUK (YKYBUYMHUHT KYTI COHJTM CYPOBIIApH Ba ¥3apo Xapakar ycyJ-
JAPUHUHT KeHTaUTUPUJITaH CIEKTpra Oyiaran Typiu Xujl peakiuusiiap);

- BaKTHUHT pean Maciitadu (BUPTyan OOpIWKKA SKUHIAIITHPHUII-
raH).

WuTepdaon YKUTUII BOCUTACH peall BAaKT pexXuUMHIa GoraanaHyB-
yuapra axoopoT TU3UMIIapu OWjIaH xabap ajaMallWIIura TabMUHIIAN-
JUTaH BOCUTAIUP.

WNutepdaon YKUTHUIN BOCHTANapu YKyBUM Ba YKUTYBUMIApTa
TaBINM >KapaHUHUHT Oapua cyObeKTiIapu OWiIaH caMmapaiud y3apo
TabCUPIAITYB YKYB aXOOpOTH OKUMHHHU OOLITKAPHUII, YKUTHII Kapa&HH-
HU MKOJIKOPJIMK Ba OMJIMII XaMKOPJIUTUra aillIaHTUPUIL UMKOHUSITUHU
TaKIUM ITYBYM BocUTa cudatuia Kaparaau[2].
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Wutepdaon YKUTHII BOCUTANApU YKUTYyBUUTa Kylugaru Oup Ka-
TOp MEJArorMK MacalajJapuHU Xaj dTuira &épram Oepaau: YKyB Ma-
TepUAJIMHU KaOyil KWJIMIL Japa’kaCUHU OIIMPUI, MAbIYMOTHHU BU3Y-
aJAIITUPHIL, a0CTpak MaTepuaiHU TYIIYHHILI, MYCTAaKHJI aHIVIAII
(haonuATUHYU TAIIKWI ITHI, IIYHUHTACK, YKYB MaTe€pUaluHU TYLIyH-
TUpULI, WUTOCTPAUUsJIApHU KYJIIall, MaB3yHH Y3JIAIITUPHUIL, XaM/1a
YKyBuMIap OMIMMUHY cu(aTiy Ba Te3Kop Tamxucnaml. by Bazudanap-
HU “UHpopmaruka Ba axO0OPOT TeXHOJOTHsIIApK” GaHu YKUTYBUHIIAPU
Web-pecypcnap €pnamuna YKyB TakIUMOTIApH Ba (uIelI-aHUMAIIUS
KypuIaa 0axapaim.

AmManmuér myHu Kypcaraauku, OyryHru kyHaa “Uudopmarmka
Ba axOopoT TexHonorusuiapu”’ (aHu OYHHYa SIEKTPOH TabJIUM pe-
cypcinapu (kynuada Adobe Flash, MS Power Point, Smart Board, Star
Board nactypmnapu Ba Oomkanap) épramuna sipatuiamMokaa. MHTepHer
TapMOFU TOMOHMJAH KypcaTuiaérran xuzMamiap, kampok HTML €xu
Delphigan doitnanannnmokaa. FOxopuna adtud yTunran BocuTasiap-
JlaH VKUTYBUMJIAp KYMMMHYA MYCTaKWI XaMJia lapcia YKyB TaKIUMOT-
napHu sipartuniaad doinanunaau[3]. byaunr cababu, cudariu uH-
Tepdaoa TAKAUMOTIAPHH UIUIATUII UMKOHUATH MaBXy[[ OYVIraH BOCH-
Tanap épamuia amaira OMMPHII MyMKHHIUTH XUcoOIaHa . Yiapra
mucon cudaruaa MS Power Point éku Open Office Impress Takaumot
MaKeTJIApUHU KEITUPUIT MYMKHH.

MynsTUMenuaBuil - web-pecypciiap TabJIMM  JIacTypiapuHu  ¥3-
JAIITHPHIN Ba amalira OMIMPHUIIHU TabMHUHIIOBUM — YKyB pexa, (an
€Ku YKyB KYPCHUHUHI MabJIyM OMp KUCMM OYiHua 3J€KTPOH Kypclap,
YKyB €KM aMalluii KyJIJIJaHMajap, YTUITaH MaIFyJIOTIapHU Y3JallTh-
pum cudaTHHA Ha30paT KWIKII YYyH TeCT Marepuaiapu, Gan €xu
VKyB KYPCHUHM YpraHUII Xam/ia Ha30paT Ba KypcC MIUTAPUHU Oa’kapulll
Oyiinua ycimyOuii TaBcusiiap, YKyB (TUIaKTHK) KYJJIaHMa Ba Macaaiap
TYIUIaMJIapuHU KaMpal OJraH, 3JIEKTPOH IIaKj/la CaKJIOBYM BOCHTA-
Japa SKOWIALITUPWITaH, TU3MMIIALLTAaH Ha3apuii-aMalluid YKyB pe-
CypCcHUaup.

MynsrumenuaBuii web-pecypciap 3aMOHaBHH axOOpOT TEXHOJIO-
TUsUIapy acocujia MabJIyMOTIapHH JKamJlalll, TacBUpJalll, SHIUJIAII,
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cakJial, OnIMMIapHu HHTepGao ycynaa TaKIUM 3TUII Ba Ha30pat KH-
JIMII UMKOHUSATIIApHTa ora OYiaran pecypcuup.

MynsrumenuaBuii web-pecypcinap KOMIBIOTED TEXHOJIOTHSICUTA
acoClIaHTaH VKyB YCIyOMHM KYJIJIalira, MyCTaKWI TabJIUM OJIHINTa
xamza (aniapra ouji MabIyMOTIApHUHT Xap TOMOHJIaMa caMapajiop
Y3MaTUpuIlIra MyJpKaiaHran 0ymuo y:

- YKyB WIMHI Matepuaiuiap (akar Bep6ain (MaTH) MIAKIJIA;

- YKyB Marepuaiiap BepOayn (MaTH) Ba WUKKH Ym4amiu rpaduk
IaKJ/1a;

- myasTEMenusu (multimedia - kynm axOopomim) KytaHmanap,
SbHA MabIyMOT y4 YimuaMiM rpaduk KYpUHUIIIA, OBO3JTH, BHIEO,
aHUMalMs Ba KMCMaH BepOayi(MaTH) MIaKIIIa;

- TaKTUJ (XMC KWJIYBUYHM, CE3UJIAJUTaH) XyCYCHSATIH, TajlabaHu
«3KpaH OJaMHJ1a» CTEPEO HYCXAaCH TaCBUPJIAHTaH peajl oJlaMra KUpHII
Ba yHJaru oobeKkmiapra HucOaTaH XxapakaTjaHUIl TacCaBypUHM spara-
UTaH Iakiaa udomanaHaim.

MynsTuMenuaBuii web-pecypceiap ¢oiiananyBuu yUyH Kyiai 0y-
JIUIIN Ba y KyWHJaru acoCHi Me30HIapra skaBod OEpHUIITH JI03UM:

- KU3UKApJIM Ba ¥3ura >xajnl KWIyBUd OYIuIIN;

- ¢oiimananyBun (YKyBuu-Tanmaba)ra ¥3 MalakaCMHH, OMJIMMHHH,
(daH xakuaara TymryH4yauap Ba AyHEKapallMHUA TaKOMHJUIAIITHPHIITA
MMKOH SIpaTHIIIH;

- pacMuil YKyB JacTypuaa Tajiad ITHITaH MaTepUAIMHU Y3 WUUTA
OJIUIIIN;

- TyLIyHapiu Ba (oiananumra Kynai Oymummu;

- MHCOJUIap, Macajanap, Xa€Tul xoJlamiap Ba aMaliuid TyluryH4aisap
OunaH TabMHHIIAHUIIIN;

- amManuéT Ba Ha3apusHU Oornamira épraM Oepaaurad pacM Ba AH-
arpammasnap MaBxyz OYIumiu;

- MIUUIUI Ba MaJlaHui aHbaHaJap XaMJa KaJpusTIapHu HHOOaTra
OJIMIIIN;

- ¥pra caBusaaru QoiganaHyBunIapra Myypkamuianrad 6yimo, ou-
JMM J1apakacH FOKOPH Ba MacT Japaxanard (oiinanaHyBUmIapHA XaM
MHOOATTa OJIUII Ba XOKa30Jap.
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MynbsTuMenaBuii web-pecypciapHUHT YKUTHII BOCUTANIAPU STHTU
ax00pOT TEXHOJIOTHUSIIAPH BOCUTAJIAPU OPKAJIU SKOPUH ATUIAU. AHB-
aHaBUU JapcliuKiap, YKyB-METOIUK KyJulaHMajap Ba OOIIKa HAlIp Ma-
TEepUAJJIAPHUHT 3JIEKTPOH (opMaTiaru Hycxalapud MYJIbTUMeInaBUN
web-pecypceriap sipaTUlia HIUTATHIIAAH.

MynbsrumMennaBuii  web-pecypceiap MaTepHaUIapUHU  sIpaTHLIa
Kylunaruiaapra ajnoxuaa yTHO0p KapaTuil Kepak:

® DJIEKTPOH YKYB KyJUIaHMajap Ma3sMyHaH IIYyHAAW Ty3WJITaH
OynuII Kepakkd, ynapliaH Kymumua YKyB axOOpOTJIAapHU OJHII yYyH
VKYBYH MYTIOKO KMHHAJIMACIUTH KEPaK;

e VKyB MarepuajyIapuHU TapKUOWIl Ty3MJIMACHHU HIAKJIJIAHTHU-
puILAa MOIYN TU3UMUIaH (oiiananumn Makcaara MyBo(QuK;

e MYCTaKWI TabJIMMHU TAlIKWJI ITHILI Ba YKYB MaTepHaIapuHU
Ypranum Oyitnua TYIUK HYpUKHOMA KEATHUPUITAH OYIINIIH JI03UM;

® HA30par TONIIMPUKIAPH, Y3-Y3UHU TEKIIMPUII CABOJUIAPU Ba
xaBoOapy, MallK KUJIAUPYBYN TONIIUPUKIAPHUHT OYIUIIN.

MynsrumenanaBuii web-pecypceiap Kyiuaara TapkuOouil KucMiiapaaH
TaIIKWI TONTaH OYIIUIIN Kepak:

- MyCTaKWJI MIIUTall yYyH METOAMK KypcaTMaiapra sra (paHHH ypra-
Hul Oyiinya ypruKHOMA;

- Hazapuil OMJIMMIIapHU KyIam 6yiinya Majlaka Ba KYHUKMaJlapHU
HIaKUTAHTUPYBYU PAKTUKYM;

- Hazapui Ba amajuil YKyB MaTepHAJUIApUHM Y3JIAIITUPUITAHIUK
JlapakaCUHU aHUKIamra épaaM 6epyBun TecTiiap;

- ¢an Oyitnua xagBaiiap, popmynanap )kamaaraH MabIyMOTHOMa
Ba X.K.

MynsrumenuaBuii - web-pecypcrnap  (GpaHHHHUHT Mabiaym  Oup
nyHanumu Oyinya Kyiiuaaru xycycustiapra ara OYJIUIIHN JT03UM:

1) YKyB Marepuanu OWJIMMIIADHUHT MabIyM coxacu OVitnda 6aéH
KWINHAIH;

2) VKyB marepuanu ¢aH, TEXHUKA, TEXHOIOTHS Ba MAaJaHUATHUHT
3aMOHaBUH I0TYKJIApH Japakacuaa EpUTHIAAMN;

3) VKyB Marepualiy Japciukiapaa TH3UMITU 0aéH KHITUHAIH, STbHA
PECYPCHUHT AXJIUTIMTMHU TabMHUHJIANANTaH, MAbHOJIM MyHOcCabar Ba
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aJoOKaly KYmiad sJIeMeHTIapAaH TallKWil TONraH OyTyH TyrajilaHraH
acapHH y3uza TaCBUPJIANIN.

[ynmait kKumb, MyJIbTHMEIUABUN Web-pecypciiapna OwmimMmiap
xKo3ubanu, TabCUpIU IIaknjga O0aéH STUaAM, acOCU TyLIyHYa Ba
TabpudIap aHUK Ba paBIIaH Oepuiiaau, ury Ominad Oup Karopaa doiima-
JaHYBYMJIAPHUHT OMITUMIIAPUHU IEKTPOH HAa30paT KUIUII UMKOHUATU
MaBXKy[l. 3aMOHaBHI IIAPOUTIA KOMIIBIOTEPIN YKHTHII BOCUTaJIapu
VIH/IUBU/TY AJUTAIITUPULI, TU(DPEPEHIUSIIAIT BA HHTEHCU(DUKAIIUSIAIT
MacaJlaJJapiHM XaJl TUII YUyH YJAKaH UMKOHHUSTIApra sra. YKyB XkKa-
paéHuga KOMIbIOTEp Ba MHTEP(DAON KUX037IapaaH QoiianaHuIrasia
TabJIUM OJYBUMJIAPHUHT WHIAUBUAYAN dXTUEKIAPU TYITAKOHIU KOHIH-
puil xucobura Ykutum cudaru Ba camapagopiauru omaau. Jlekus,
KoMITbIOTEep EpAamuna YKUTHII HadakaT YKUTUITHUHT TaIIKWIAN
MIAKIAHA Y3TapTUPUIITHU, 0aJTKH KOMIBIOTEPIH YKUTHIN BOCHUTAIapu
Ma)XKMyacuJaH MaKMyaBUH (OWTANIaHHII aCOCHIA TABJIUM OITYBYU Ba
nenaror (GAONMSATHHUHT SHTH TYpJIApUHU HMIUTA0 YHKUIIMHUA TaK030
ATa/IH.
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