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“¥Y36ekucTOHIa WIMHII TagkuKoTaap: Jaspuii amsxymanaap:” [Tomkent; 2022]

“V306exkHcTOHAA WIMMIT TaaKuKorTiap: JaBpmii amkymManaap:” MaB3yCHIarH
pecnyonuka 41-kym TapMOKIM WIMUN MacodaBuil OHJIAWH KOH(pEpeHLIrs MaTepraiapu
tymiamu, 30 utons 2022 hun. - Tomkent: «Tadqiqot», 2022. - 21 6.

Y6y Peciy6iyka-uIMuii OHIAIH JaBpyii amKyManIap Y36ekucton Pecry6iukacuay
PUBOKJIAHTUPULITHUHT OelliTa ycTyBOp HyHanuuuiapu OVitnua Xapakariap cTparerusicuia
Ky37a TYTUITaH Bazu(da - WIMUN H3JIaHUII IOTYKIApPUHUA aMaluéTra >KOpuid 3TUIl Wynu
Owitad gaH coxXalapuHU PUBOXKIIAHTUPHUINTA OaFUIIUIAHTaH.

Ymby Pecnybnuka unMuil aHXyMaHaapu TabJIUM COXAcHJla MEXHAT KUINO KernaéTraHn
npodeccop - YKUTYyBYM Ba Tanaba-yKyBUWIAp TOMOHHMJAH TaHEpiaHraH WIMHNA Te3UcCiap
KUPUTHITAH OYnIuO, YHIA TabJUM THU3UMHAA WIFOP 3aMOHABUM IOTYKJIap, HaTWXKajap,
MyaMMoJap, CYUMUHU KyTa€Tran Bazudanap Ba wiM-QpaH TapakKUETHUHUHT UCTUKOOIAArn
peXxaylapu TaXTWUil KWIMHIAH KOH(EepeHIHUsCH.

Macsya myxappup: ®aitzues llloxpyny @apmonosud, 0.¢d.n1., ZOLEHT.

1. XyKyKuii TAAKHMKOT/IAP HyHAJIMIIH
IIpodeccop B.0.,10.¢.H. FOcyBammeBa Paxuma (2 KaxoH MKTUCOIMETH Ba JTUILIOMATHS
YHUBEPCUTECTH)

2.®ancada Ba Xaét coxacuaarn Kapanwiap
HoneaT HopmatoBa duimopa DcoHammeBHa(MaproHa JaBjlaT YHUBEPCUTCTH)

3.Tapux caxudanapuaarn u3JIaHUAILIAD 3
HMcemanmnos Xycan0oii Maxammankocum YEim (Y30ekuctoH PecriyOimkacu Basupiap
Maxkamacu xy3ypujgaru TabiuMm cu@aTuHA Ha30paT KWJIMII JIABJIaT WHCIEKITASICH)

4.ConmoJiorus Ba NMOJUTOJOTHAHUHT XKAMUSATHMHM3IA TYTraH YPHH
Houent YpuntOoeB XommmkoH byHaroBmu (HamaHran MyxaHIUCIMK-KYPHJIMIIL
WHCTUTYTH)

5./1aBaaT OomKapyBu
Jouent Hlakuposa [loxuna FOcynoBHa «Tapakkuér cTpareruscu» Mapkasu MyXappupu

6. Kypnamcruka
TomoboeBa bapHoxon OnWKOHOBHA(AHIVKOH JHaBjlaT YHUBEPCUTECTH)

7.Punonorus GaHIAPUHA PUBOXKJIAHTHPHIN WYIMAATH TAAKUKOTJIAP
Camurosa Ymuja XamuiyiuiacsHa (TOIIKEHT BUJIOST XaJIK, TALJIMMU XOIUMIApUHUA
KaiiTa TaiépJiiaii Ba yJIapHUHT MaJlaKaCUHU ONIMPUIIL XYy MapKas3u)
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TypcyHnHazapoBa DibBupa TaxupoBHa (HaBowit BWIOSIT XaJIK TaBIMMU XOTUMIAPUHA
KaiiTa TaiiépJiiall Ba yJapHUHT MaJlaKaCUHU OIMAPUII XYIyJIHi MapKa3u)

11.2Kucmonumii Tapousi Ba CopT
Ycemonona duiigysaxon MopoxumoBHa (2KucMoHMIA TapOXsI Ba CIIOPT YHUBEPCUTETH )

12.MapanusT Ba CAHBbAT COXAJAPHHH PHBOKJIAHTHPHII
TomrremupoB Otadbexk AdOunosud (MPaproHa MOJIUTEXHUKA UHCTUTYTH)

13.ApxuTeKTypa Ba AH3alH WYHAJIMIIA PUBOKJIAHUIIHA
BobGoxoHnoB Oirrn6oii PaxmonoBuu (CypxaHjiapé BUIOSTHA TeXHUKA (DUIIHATIN)

14.TacBupuii canbar Ba Iu3aiiH
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KYPWJIMII UHCTUTYTH )

17.Du3nka-mareMaTuka Qanjapu OTYKJIApH
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KammnoB @azmmmmy Conukosud, papm.@.H., goneHT, TOmKeHT (papmalleBTUKa
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MYJIMpU

20.BeTepunapus
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OU3UKA-MATEMATUKA ®AHJIAPU IOTYKJIAPU

MASS-SPEKTROMETRLARNING ISHLASH FUNKSIYASI VA TUZILISHI.

Askarov Mirshod Anvar o’g’li
Qorako’]l tuman 10-maktab o’qituvchisi

Annotatsiya: Mass-spektrometr moddaning ionlashgan zarralarini massalari bo’yicha
aniqlaydigan asbobdir. Ishi magnit va elektr maydonlarning bo’shliq (vakuum) dagi ionlar
dastasiga ko’rsatadigan ta’siriga asoslangan bo’ladi. Mass-spektrometrlar statistik va dinamik
Mass-spektrometrlarga bo’linadi.

Kalit so’zlar: Mass-spektrometr, statik va dinamik, ionizator, ionlar oqimi, Duplet usuli,
analizator.

m
Statistk Mass-spektrometrning ishi o’zgarmas — magnit va elektr maydondagi ionlarning

trayektoriyasi nisbatiga bog’liq, bunda m — ion massasi, e — elektr zaryadi.

Dinamik Mass-spektrometrning ishi esa, asosan ionlarning manbadan kollektorgacha bo’lgan
masofani o’tish vaqtiga yoki o’zgaruvchan elektr va magnit maydondagi tebranish davriga
asoslangan bo’ladi.

Qayd qilish uslubiga ko’ra Mass-spektrometr ionlar dastasini fotografik qayd qiluvchi va ion
tokini elektr asboblar bilan qayd qiluvchi xillarga bo’linadi.

Mass-spektrometrning asosiy qismlariga:

» ion manbalari (tekshirilayotgan modda ionlashib, ma’lum yo’nalishda ion dastasi hosil
qilinadi);

» Analizator (asosan, ion manbaidan chigayotgan ion dastasini ionlarning massasi, zaryadiga
garab bir necha ion dastasiga ajraladi);

» Qabul qilish qurilmasi (bir yoki bir necha maxsus elektrodlar — ion kollektordan iborat).
Ion kollektorlari ion toki kuchaytirgichlari va hisoblash asboblariga ulanadi. Mass-spektrometrda,
shuningdek tekshirilayotgan gazsimon moddani ion manbayiga o’tkazuvchi, qurilma vakuum
manometrlar sistemasi, ion tutqichlar, ion manbayi va 107 — 10° mm. simob ustuni bosimini
vujudga keltiruvchi vakuum nasoslardan iborat bo’ladi. Mass-spektrometrning ion manbayi
analizator va ion tok manbayiga ulanadi.

Jism (yoki suyuqlik) tarkibidagi modda massasini aniqlashning har xil usullari mavjud.

Masalan, Duplet usuli bilan dispersion chiziqglar orasidagi masofa aniqlanadi va shu masofa
bo’yicha massalar farqi topiladi. lonlar tokini o’Ichash usuli bilan moddalar massasi aniglanadi.

N+ y*

i, fg w g

yengil ionlar

bug'lanish

jonlar oqimi

| \
| ionizatsiya s

aisn || .
QS |

elektronlar y %
ogimi F
elektron lizalar

/
og'ir ionlar

m'e ga qarab magnit maydonda
ionlarning ajralishi

magnit

1-rasm. Mass-spektrometrning ishlash prinsipi.
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Gaz tarkibini aniqlash uchun ham Mass-spektrometrdan foydalaniladi. Gazlarni to’liq bug’latish,
izotopga ajratish, vakuumda uchqunlantish va ionlar bilan bombordimon qilish usullari orqali
tekshiriladi. Ma’lum miqdordagi moddani Mass-spektrometr bilan tekshirib, undagi elementlar
miqdori nazorat qilinadi, aniqlanadi va izotoplar olinadi.

Kimyo sanoatida Mass-spektrometr bilan texnologik jarayonlar boshqgariladi, atomning yuqori
gatlamlaritarkibio’rganiladi, zaryadli zarralarning to’qnashishidagijarayonlar kuzatiladi, ximyoviy
reaksiyalar kinetikasi tekshiriladi. Mass-spektrometr yordamida Yer yuqori atmosferasining
neytral va ion tarkibi o’Ichanadi (boshqa sayyoralarning atmosferasi tarkibini ham shu usulda
aniqlash mumkin).

Gazning partsial bosimini o’lchaydigan asboblar gazanalizator yoki Mass-spektrometrlar
deyiladi. Deyarli barcha keng qo’llaniluvchi yuqori vakuumli Mass-spektrometrlarning harakat
prinsiplari analiz gilinayotgan gazning ionlantirishga garatilgan. Bu yerda hosil bo’lgan musbat
ionlar har biriga xos ion massasining uning zaryadiga nisbatiga bo’linadi, yana ionlar massa soni
ham deyiladi. Sochilgan ionlar Mass-spektrometr kollektoriga tushadi va uning zanjirida bosimga
proporsional bo’lgan tok hosil bo’ladi. Shuning uchun Mass-spektrometrlar uchta asosiy qismdan
iborat bo’ladi. Bularga ion manbai, analizator va ion qabul qilgich kiradi.

Foydalanilgan adabiyotlar ro’yxati

1. G’.Murodov, H.Xushvaqtov.“Spektroskopiya asoslari”. Toshkent 2015. 50 b

2. A.T.Teshaboyev, S.Z.Zaynobiddinov, Q.A.Ismoilov. “Nanozarralar fizikasi, kimyosi va
texnologiyalari”. Toshkent-2014. 219 b.

3. A.T.Teshaboyev, S.Z.Zaynobiddinov, Sh.Ermatov. “Qattiq jism fizikasi”. Toshkent-
“Moliya”-2001. 238 b.
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OFUP NOHJIAPHUHUHI KYIINJINII KAPAEHUIA SIIPOJIAP
JAE®OPMALIUACHU BA OPUEHTALHUACUHUHI' POJIN

I'anueB Opudg:xon KypoanoBuu

SAnpo pusmkacu HHCTUTYTH KaTa UMUK XOTUMU
E-mail: oganiev(@yahoo.com

BoiikyaoB Kamoamaaun Oaui y¥am

V3MY ®usuka dakynTeTs MarucTpaHTa
E-mail: kamoliddinnot10@gmail.com

AHHOTanus:: YOy TaJKUKOTIA Xap KaHJal HMKKUTa CUMMETPHK/AaCCUMETPUK Maccaju
SAPOJIAPHUHT KYIIMIIUIN JKapaéHiapu siapoiap AeGopManuscu Ba OpPUEHTALMSACUHM ¥3 HUMUTa
OJIraH YMYMJIAIITHPWITAH “ayHTaK (Gopmyrnacu” cudaruna oIMHraH “proximity” MOTEHLIUAIN
yCyiu €praMu/ia ypranusiif.

KaauT cy3nap: Y3apo Tabcup NOTeHIMAIH, “proximity” MOTEHIUAIH, iaponap aedopmarusicu
Ba OpHeHTauusAcH, KylloH TyCUFH, KYIIWINII PEAKIUICH.

SAnpo pusukacuna KyaoH TYCUFH SKMHUAATH SHEPTUSIIAp/ia OFUP MOHIAPHUHT TYKHAILITYBHIA
coqup OynaguraH acocuil skapaHIapHH YpraHWuil JOUMO KaTTa KH3UKHUII yiroraau. Snpo
TYKHAITYBUJa UKKUTA SIIPOHUHT y3apo TabCUpU OOIIKa pakoOaTiIalryBYd MEXaHU3MIIap OujaH
Ooup Katopna TapkuOmii (compound) sApo XOoCWS OYiHMIIMra Oonu0d KEIWIIH MYMKHH Ba yiap
AP0 PEeAKUMSJIAPUHYU YpraHulaa aloxuaa poi YUHANAW, YyHKH y3apO TabCHp XKapac¢HU Kyaa
Mypakka® OYnu0 yHaa Kymuiad HYKJIOHJAp WINTUPOK dTaau. ByHmai Typaaru peakuusuiapaa
UKKHUTA SAPOHUHI ¥3ap0o TabCUp MOTEHIMANM Xap KaHJal yinuampaaru TYKHAIIyBUM Ky(DTIUK
TaKJUPUHU OEITMIOBYM acOCHi oMumi xucoOnaHaau. Tynma moTeHIMan MapkasiaH KouMa Kyd,
y30K Macodamu Kynon utapysum Ky4 Ba KMCKa Maco(baiy sapo TOPTHIN Ky4d HUFUHIUCHIMD.
¥Y3apo Tabcup NOTEHIMAIMHUHT MapKa3/aH KouMa Ba KyJI0H KUCMJIapH SXIIH MabIyM, aMMO ¥3apo
T@bCUPHUHT SIIPO KUCMH XaJu XaM €Tapiu Japaxana ypranuiamarad. bynnan tamkapu, ¢axar
KyrnoH noreHinmany Kymuaun TYCUFUHU aHUKJIAW OJIMaWIy, IIyHUHI Y4yH OFUP WOHJIAPHUHT
CUHTE3 PEAKLHUUIAPUAA AIPOBUN TOTCHIUAIHY TYFPH TaHJIall )KyJa MyXumanp. bomka tomonnas,
y3apo Tabcup kapaéHuaa AeGopMalsuIaHral aapo Typiau WyHamuim Oypyakiapy OuiiaH Kymiad
HyHanunuiapra sra 0yaumy MyMKuH. LIIyHUHT ydyH OFMp MOHJIAPHUHT PEaKLUs TUHAMUKACUHH
SAXIIUPOK TYIIYHHUII YU9yH TYKHAIIYBYH SAPOJIAPHHUHT ¥3apo TabCHp MOTEHIUANIHAA Ae(opMmariys
Ba OpPHUEHTALMSHUHI POJIMHM XucOoOra OJMII MYyXUMIHWp. YMyMaH oJiraHjia, Ly naitraya
OpHEHTALMUIAHTaH TYKHAIYBIAPHHU, XyCyCaH, KYIIHINII peaKIusIapuaa TYKHAIAETTaH sapoiap
nedopMaIUsHUHT POJIMHM YpraHuil AyHE OYinad sapo (U3MKacu coxXacuiard OJIMMIIapaa
Karta Kusukuil Oynu6O kenrad. LlyHMHrIexk, TYKHaAIIyBUM sSIpOJIApHUHT nAedopmanuscu Ba
OPUEHTALMSICUHUHT ¥3ap0 TabCHUp MOTEHCHAIWTra TabCUpUIa OaFulllIaHraH Kymiaa® Hazapuid
TaJIKUKOTIAp YTKazwirax [1-12].

YOy umia 613 TYKHAITYBYH SAPOTAPUHHUHT AePOPMAIUSCH Ba OPUCHTAUSCHHUHT YIIAPHUHT
CUHTE3 Xapa€HUra TAabCUPHUHM, LIy XyMJIaJaH sjapoiap Kymmaumuaa KylnoH TYCUFMHMHT
XyCyCUSTJIapUHH ypraHamus. l-pacmiaa Oup TekuciIukIa €TraH Xap KaHJald MKKHTa akcuai-
CUMMETPHUK Je(pOopMalisUIaHTaH Ba OpUEHTALMSATIAHTaH SAPOJAPHUHT CXEMAaTUK KOH(PUTypausicu
KYypCaTHWJIraH.

Ry(cr2)
Ri(ou)

np,
=0\ |

E 0.0y

1-Pacm. BI/Ip TEKHCJINKAA JKOMIAIITaH HKKUTA AKCHAJI-CUMMETPHK HQQJOpMaHHHJIaHFaH Ba
OpUECHTAUMAJIAHTIaH AAPOJAPHUHI CXEMATUK KOH(])I/II‘ypaIII/IﬂCI/I.

Uions | 2022 17-kucMm TomkeHT



“Y3BEKUCTOHIA WIMHUM TAIKUKOTJIAP: JABPUI AHXKYMAHJIAP:” %%

YMmymuil y3apo TabCUp MOTEHUUAIWHUHT AP0 KUCMUHHM XUCOOJAIl y4yH OM3 yMyMJIaIliTH-
pwiran “proximity” moTeHumanuaaH (oinanmaHamMu3. YMyMaH OJiraHjaa, sIPOBUH “‘proximity”
MOTEHIIMAH Y3UHHUHT COJJIAJITH Ba TYpPJIM XOJUCAIAPHU YPraHHII YU9yH MAIIXyp €HIAIIyBIUP.
“Proximity” MOTEHUMAJIMHUHT Oapya BepCcHsUIapy SKUHIAH TabCUpPJIAIIUII Kywiapu (proximity
forces) Teopemacura acocnanaay. Mkku sKuHnama€Tran cupt Oup-Oupu Ounan s ;=2 man 3 ¢m
raya Oyiran KH4MK Macodanapia I3aHuHT SKUHIMIY Tyhaian O(s)) Kyuu OpKajiu ¥3apo Tabcup
Kkunaau [13]. SIKMHIMK MOTEHUUATIMHUHT SIKYHUH MIaKIA UKKA QYHKIUSHUHT MaxcyJloTH cuda-
TH/Ia aHUKJIaHaIu. by MKKHTa sIpo makiuiapura €Ka siipo TH3MMUHHUHT TeOMETpHsICcUTa OOFIIHK,
MKKUHYMCH 5ca yHuBepcan Qynkuus D(s)) O6yaub, daxar GpparMeHTIapHUHT SPUM 3UUITUKINA
CUPTJIap¥ OpAaCHJIary S aXpaium Macodacura GOFIIHK:

Vp(so) = f(sh.,geo.)®(sq) = 4R ybD(s). (1)
bupunum f pyHkcusna aapo 103acuHUHT KanuHiurd b =0.99 ¢m; cupt sHepruscu KOHCTaHTaCH
Jca KyHujaruya aHuKJIaHau:

N-Zz\?
‘)/20.9517|:1 - 1.7826(7) ] MeV fm_z, (2)
Ba SIPOHUHT PAJNyCH KyHUIarnva TOTHIa IH:
Ri(a;) =Ry 1+ > )8)\:'}75\0](0’;') 3
" (3)

(1) tenrnamanaru wxkkuHuM (ynkous O(s)) 5ca SAPOJAPHMHI INAKIIApUIaH €KH  AapO
CHUCTEMACH T€OMETPHUSCH/IAH MYyCTaKHUII, JIEKMH S, MUHUMAJT 2KpaTHIll Macodacura OOFIMK Oyaran
yHHUBEpcall GyHKIUSAAND.

— (59— 2.54)> — 0.0852(so — 2.54)

D(s9) = ) 4

5o
—3.437 exp| — ﬁ

Moc pauinia s,< 1.2511 Ba s > 1.2511 yuyn. by epna s, b HUHI OMpPIMKIapHIa aHUKJIAHAIH,
SIBHH S, s,/b ra TeHr.

¥Y3apo TabcupiallyBud F03ajap OpacHJard SHI KUCKa MacodaHu OaxOJallHUHT MYTJIaKO
Oomka mpoueaypacunan ¢GoiianaHran xoija Xap KaHAal HMKKATa JedopMalusuiaHraH Ba
OpUCHTANMSUTAHTAH SApojap Y4YyH ‘‘proximity” TOTCHIHAIM OJHHAW. YOy yMymialiraH
“proximity” moreHuuanugan Qoimgananu6, *“Ar+>*Pu—2°Cn’ cuHTE3 peakuuACH Yy4YyH
SIPOJIAPHUHT IOKOpU TapTUOMM nedopMalusiapuHyd Ba HMKKUA SAPOHUHT MYMKHH OYnran
OpHEHTAIMSUIAPHHN XUCOOTa OJITaH XO0JI/1a TYJIa MOTEHIHA XUCOOIaH IH.

YMymanonrana, KyinoH TYCHFHHUHT XapaKTepUCTHKATAPU MacCa/3apsICOHUTA, e opMaIusra,
OpUEHTAIMATA, KY3FaJull sHeprusicura Ba Oypyak moMmeHtura cesrupaup [14]. Xymnoca kuimub
IIyHW aWTHII MYMKHHKH, KYypuO dYuKuiIa€Trad ‘“‘proximity” moTeHIHanura aedopManus Ba
opueHTanus Oypdakinapu kuputwirasga KyinoH TYCUFMHUHT OalaHJIMTH Ba TYCHUKHUHT XOJaTh
ceswnapnu napaxana ysrapaau. LLlyHuHr yuyH siapo noreHuuanuaa aedpopManus Ba OpueHTAIUS
KaOu 3pKUHIIMK apaskajlapUHU XUCOOTa OJIHII KY MM KECUMU OYirua OJTMHTaH SKCIIEPUMEHTA
MaBJIyMOTJIAPHHU Ha3apuil XUCOO-KUTOOIAp OPKATU TAIKHH KHJIUII Ba TAKKOCIAITHH SXITHIIANTH.
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UMUMTA’LIM MAKTABLARIDA FIZIKADAN VERTUAL LABORATORIYA
MASHG’ULOTLARINI TASHKIL ETISHDA AXBOROT TEXNOLOGIYALARINING
O’RNI

Qo’ziboyev Sherali Tursunaliyevich

Quvasoy shahar 17-maktab fizika fani o’qituvchisi
Telefon: +99899 270 10 14
Kuziboev860615@gmail.com

Annotatsiya: Ushbu maqolada umumiy o’rta ta’lim maktablarida fizika fanini o’qitishda
Axborot kommunikatsiya texnikasi vositalaridan foydalanib virtual laboratoriya ishlarini
animatsiyali tashkil etishga doir masalalar yoritilgan va algoritmi keltirilgan.

Kalit sozlar: Virtual laboratoriya, dasturiy pedagogik vosita, axborot texnologiyasi, 3D model,
xajm, massa, zichlik.

Mamlakatimizni  2022-2026 yillarda rivojlantirishning yettita ustuvor yo‘nalishi
bo‘yicha “Harakatlar strategiyasidan — Taraqqiyot strategiyasi sari”’ tamoyiliga asoslangan Davlat
dasturi ishlab chiqildi. Unda maktablarda ta’lim sifatini oshirish, pedagog-kadrlarning bilimi va
malakasini xalqaro darajaga olib chiqishga ham e’tibor garatilgan.

O‘zbekiston Respublikasi Prezidentining 2021-yil 19-martdagi PQ-5032-sonli qaroriga
asosan 2021 — 2023 yillarda fizika fanni bo‘yicha ta’lim sifatini oshirish va fizika sohasidagi
ilmiy tadqiqotlarning natijadorligini ta’minlash bo‘yicha kompleks chora-tadbirlar dasturi ishlab
chiqildi.

Yuqoridagi talablardan kelib chiggan holda, umumiy o’rta ta’lim maktab o’quvchilariga
fizika fanidan integrallashgan bilimlar asosida ta’lim berish hamda o’quv eksperimentini
takomillashtirishda axborot kommunikatsiya texnologiyalaridan foydalanish ham dolzarb
pedagogik muammo hisoblanadi.

Umumiy o’rta ta’lim maktablarida axborot kommunikatsiya texnologiyalaridan foydalanib
o’qitishning afzalliklari: o’quvchilarda ma’lum malakalarni shakllantirish vaqti qisqaradi;
mashq qilinadigan topshiriglar soni oshadi; o’quvchilarning ishlash sur’ati jadallashadi;
axborot kommunikatsiya texnologiyalarida faol boshqarishni talab qilinishi natijasida o’quvchi
ta’lim sub’ektiga aylanadi; o’quvchilar kuzatishi, mushohada qilishi qiyin bo’lgan jarayonlarni
modellashtirish va bevositanamoyish qilish imkoniyati hosil bo’ladi; kommunikatsiya vositalaridan
foydalangan holda darsni uzoqdagi manbalar bilan ta’minlash imkoniyati hosil bo’ladi; axborot
komunikatsiyalari bilan muloqot didaktik o’yin xarakterini oladi va bu bilan o’quvchilarda o’quv
faoliyatiga motivatsiya kuchayadi va hokazo.

Shu sababli ta’limni kompyuterlashtirish muammolarini hal qilish bo’yicha barcha rivojlangan
mamlakatlarda, ular bilan bir qatorda respublikamizda ham turli yo’nalishdagi ilmiy tadqiqot
ishlari o’tkazilmoqda.

Ta’limga axborot texnologiyalarini jadal tadbiq etish, ta’lim jarayonini kompyuterlashtirish
yetakchi pedagogik - uslubiy g’oyaga aylangan. Navbatdagi asosiy vazifa axborot texnologiyalari
va kompyuterlashtirish bo’yicha erishilgan natijalarni umumlashtirish yo’li bilan yaxlit pedagogik
- uslubiy nazariyani asoslashdan iborat.

Umumiy o’rta ta’lim maktablarida fizika fanidan bilimlarni takomillashtirishda va laboratoriya
darslarini tashkil e’tishda axborot kommunikatsiya texnologiyalaridan foydalanish samarali natija
beradi. Masalan; laboratoriya xonalarining yetishmasligi, laboratoriya jixozlarining mavjud
emasligi, mavjud laboratoriya jihozlarining ishga yaroqli emasligi. Ushbu muammolarni bartaraf
etish uchun eng ma’qul yo’l laboratoriya ishlarining virtual variantini ishlab chiqish hisoblanadi.
O’quvchi virtual laboratoriya ishlarini bajarishda fizika fanini chuqurroq o’rganish bilan bir
gatorda AKT savodhonligini ham oshirib boradi.

Ushbu maqolamizda fizika faniga doir virtual laboratoriya ishini va undan foydalanish
jarayonida ilg’or pedagogik texnologiyalarni qo’llashni magsad qildik.

“First person” texnologiyasi asosida yaratilgan mazkur virtual laboratoriya tarkibida “To’g’ri
geometrik shakldagi va to’g’ri geometrik shaklga ega bo’lmagan jismlarning zichligini aniqlash”
jarayonlari virtual holatda foydalanuvchiga taqgdim etiladi. Ta’lim jarayonida zamonaviy axborot
texnologiyalaridan keng foydalanish zamon talabi bo’lib turgan davrda virtual laboratoriyalar
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mazkur talabni to’laqonli qgamrab olishga xizmat qiladi.

Ishning magsadi: Menzurka va tarozi yordamida massasi aniq bo’lganv turli xil jismlarning
zichligini aniqlashni o’rganish.

Kerakli jihoz va texnik vositalar: Namoyish tajribasini tashkil etish va bajarish uchun ishlab
chiqilgan pedagogik dasturiy vosita: namoyish tajribalari o‘tkaziladigan menzurka, suvli idish,
massasi va shakli aniq bo’lgan turli jismlar.(_konus, shar, Silindr, to’g’ri to’rtburchak.), massasi
aniq bo’lgan, lekin shaklga ega bo’lmagan turli xil jismlar (tosh, toj, chirog, oval jism) 3D modellari
joylashgan bo‘lib, bu jihozlar virtual boshqarilish xususiyatiga ega.

Virtual laboratoriyani bajarish algoritmi va metodikasi:

1 - gadam. Ushbu vertual laboratoriya ishini yaratishda o’quvchilar o’zlarini real fizika
laboratoriya hanasida yurganday his qilishi xisobga olindi. O’quvchi laboratoriya honasiga kirishda
laboratoriya xalatini kiyishi haqida ogohlantiriladi. Xonaga kirish vaqtida xalat kiyilmasa keyingi
bosqichga o’tkazilmaydi.

1(a,b)-rasm. Maxsus kiyim kiyish xonasining modeli.

Tajribani bajarish uchun ruxsat olish:

2 - gadam. Laboratoriya xonasiga kirgan o’quvchi stol yoniga borib kompyuterni faol holatga
keltiradi va laboratoriya ishining nazariy qismi bilan tanishib test savollariga javob beradi.

3 - gadam. Nazariy qisim va ish bajarish tartibi bilan tanishgan o’quvchi laboratoriya jixozlari
yoniga borib ish bajarish ketma-ketligi bo’yicha natija olib daftariga yozib boradi.

2(a,b)-rasm. Tajribani bajarish modeli.

I - vazifa. Ish bajarish jarayonida shaklga ega bo’lgan jismlar torozi yordamida tortib olinadi
va nazariy qismda berilgan kattaliklar bo’yicha xisoblash ishlari orqali jismlarning zichliklari (p)
aniqlanadi. (2,a-rasm)

2 - vazifa. Aniq shaklga ega bo’lmagan jismlarning zichligi suvga tushirish orqali topib olinadi,
massalari tarozi yordamida o’lchab olinadi va zichliklari (p) aniqlanadi. (2,b-rasm).

3 - vazifa. .Suyuqlikka har hil jismlar tushirilganda suyugqliklar har hil balandlikka ko’tariladi.
Ko’tarilgan suyuqlik xajmi suvga botirilgan jismning xajmiga teng deb olinadi

4 - vazifa. Birinchi va ikkinchi usulda topilgan zichliklar qiymati qattiq qismlar zichligi
keltirilgan jadval bilan solishtirilib boriladi.

5 - vazifa. Olingan natijalar va hisoblashlardan kelib chiqib, jadval to’ldiriladi va tahlil hamda
xulosa qilinadi.

jadval: aniq shaklga ega bo’lgan jismlar uchun
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N Jismlarning nomi m, kg (i;) (EI;) (rCI;) 1, (m) (E;) vV, (m?) | p, (kg/m?)
1 Konus
2 Shar
3 Silindr
4 Tog’ri to’rtburchak
jadval: aniq shaklga ega bo’Imagan jismlar uchun
Suvning Suvning . Jlsm.va Jismning Moddaning
No ol Massa m, haimi. V baland-ligi suvning hatmi chlici Ko/
o | jismlar ajmi. V,, haimi V ajmi. zichligi. p, (kg
(kg) (m3) amt ¥, AV (m3) m3)
h (m) (m’) ’
1 Tosh
2 Toj
3 Chiroq
4 | Ovaljism

Kutilayotgan natija:

O ’qituvchida: o’quvchilarni baholashdagi shaffoflikka erishadi, ularni tez va bir vaqtda
baholaydi, .........

O’quvchida: fizik bilimlarni egallashga bo’lga qiziqishi ortadi, ijodiy (yaratuvchanlik) qobiliyati
rivojlanadi ..........

O’quv mashg’ulotlarida interfaol texnologiyalarni qo’llash bilan biz o’quvchilarning nafaqat
bilimini oshiramiz, balki ularning ijjodkorlik faoliyatining rivojlanishiga ham olib kelamiz. Bundan
tashgari o’quvchilarning barchasini qisqa vaqt davomida baholashga ham erishamiz.

Hozirgi kunda, o’qitishning texnik vositalari ichida eng samaralisi bu elektron doskadir.
Chunki kompyuterlar, mobil telefonlar, televideniya, internet muhitida o’sgan bugungi yoshlar
jo’shqin ko’rinuvchi ma’lumotlarga hamda rag’batlantiruvchi omillarga juda chanqoq. Elektron
doska proyeksion texnologiyalar sensorli qurilmalar bilan mujassamlashganligi sababli, unda
talaba fagat kompyuterda ko’rganini ko’ribgina qolmasdan, balki u jarayonga aktiv aralasha oladi:
orgaga - ildinga harakat qildira olishi va hatto tasvirni to’xtatib qo’yishi, ko’rilayotgan materialga
go’shimchalar kiritishi, o’zgartirishi, tahrir qilishi, har xil ranglar bilan belgilashi, unga izoh berishi
mumkin bo’ladi. Demak, elektron doska ham o’zaro faollikni oshiruvchi omillardan biri ekan.
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Annotation. In this article, a general form of the matrix of all (a,ﬂ,y) -derivations of
two three-dimensional Jordan algebras is found. In addition, the article gives a description of all
local (a, S, 7/) -derivations of these Jordan algebras using this result. In particular, a general form

of the matrix of local (a, P, 7/) -derivations of these algebras is found under certain conditions.

Key words: local derivation, Jordon algebra, linear map, derivation, (a, ﬂ,]/)—

derivation.

The present paper is devoted to the study of generalized derivations on finite
dimensional Jordan algebras. There are several approaches to the study of generalized derivation
of algebras. In 2000, Leger and Luks studied a general version defining the generalized
derivation of Lie algebra. In 2003 Hartwig et al. discuss the concept of generalized derivations of

Lie algebras and they refer to it as (0, r) -derivation. Also Hrivnak and Novotny, in their works,
introduced the new version of a generalized derivation of Lie algebras. They introduced and
studied the concept of (a, 3, ) -derivations of Lie algebras.

Some works extended the idea of Novotny and Hrivnak to several type of algebras like
associative and diassociative algebras by Rakhimov and Fiidow, respectively. Our interest in this
paper is to study the generalized derivations of finite dimensional Jordan algebras. The algebra
of derivations and generalized derivations are very useful in algebraic and geometric
classification problems of algebras.

A notion of generalized derivations of Jordan algebras are introduced and studied in the
paper [1]. In the present paper a notion of local generalized derivations of Jordan algebras are
introduced and studied.

The concept of local derivations was introduced by R. Kadison and D. Larson, A.
Sourour independently in 1990. R. Kadison gave the description of all continuous local
derivations from a von Neumann algebra into its dual Banach bemodule. B. Jonson extends the
result of R. Kadison by proving that every local derivation from a C *-algebra into its Banach
bimodule is a derivation.

Definition 1. A Jordan algebra is a vector space J over the field R of real numbers
equipped with a bilinear mapping «: J xJ — J which satisfies the following identies:

asb = bea,
(a2 -b)-a =a’ -(boa), a,bel.
From [1], the definition of (05,,6’,7) -derivation of Jordan algebras can be written as
follows:
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Definition 2. Let (J;-) be a Jordan algebra. A linear operator G:J —J is an (a,ﬂ,}/)

-derivation of J if there exist «, 3,7 € C such that for all x, y € J, the following condition is
satisfied:

aG(x-y) = ﬂG(x)-y + ;/x-G(y)
Let J be a Jordan algebra. A linear mapping V :J — J 1is called a local (a, ﬁ,}/)-
derivation if for every xeJ if there exists an (a,f,y)-derivation G:J—J such that
V(x)=G(x).

The following algebra is a 3-dimensional Jordan algebra: 7, ={e,m,n,}, the
e . 1
multiplication table is ¢ =e¢,, n, =n,, n; =0, en, = S &t = and nn, =0.

Throughout the paper we suppose that a #0, f#0 and y #0.
Theorem 3. A linear operator D:7, — 1 is an (a, ﬁ,y) -derivation if and only if the
matrix 4 of D has the following form:

a,, 0 0 |
1) A=| a, ap 0 |,if a:ﬂ+y¢0anda=5y,
2
as §a21 ap
0 a, 0
2) A=[0 0 ﬂ+}/a12 ,a¢ﬂ+7/,a¢%(ﬁ+y) and o # 7,
Y
0 a, 0
a, 0 0

3) A={ 0 a, O |,if a:ﬁ+y¢0and%a=y,

ay 4y 4y

0 0 0
4) A=|a,, 0 0 ,ifa¢ﬂ+}/,a:%(ﬂ+7/) and a # 7,
0 2P a, 0
a-2y
“;7% 0 0
5)4=| 0 - 0 |ifa=f+720, a%(f+y)and 2a»
,B+]/ 33 s }/ s 2 7/ 2 7/9
a3 0 s
0 0 0 . .
6) A=| a,, a,, 0 ,ifa¢ﬂ+7/,a:5(ﬂ+y) Baaiay.
2p
0 ay Ay
a—2y
Hionb [ 2022 17-Kucm Tomkenr
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The following algebra is a 3-dimensional Jordan algebra:

T

10

1

L2 2 2 _ _1 _ 1
te =e¢,e =e,n =0,¢ee,=0, ¢en, —2nl, e,n, —2n1.

Theorem 4. A linear operator D:T,, — T}, is an (a, 3,y ) -derivation if and only if the

matrix 4 of D has the following form:

a, 0 O |
1) A= 0 a, O ,ifa=,8+7/¢0,a¢§(,6’+7/) and B0,
0 0 a,
a, O 0
2) A= 0 q, 0 |[,if a:ﬂ+y¢0and%a:}/,
a3 —4y 4
%aw 0 0
3) A= 0 “;7% 0 |,if a:ﬂ+y¢0and%a¢y/,
0 0 a,,
0 0 O
4)4=|0 0 O ,ifa¢ﬁ+7,a;é0,a¢%(ﬁ+7) and a #y,
0 0 0
0 0 O
5)4={0 0 0 ,ifa¢ﬂ+;/,a¢0,a¢%(,6’+;/) and a =y,
0 0 as
0 0 0 .
6) A=| 0 0 0 ,ifa;éﬁ—i—}/,a;éo,azz(ﬂ—k)/) and a #y,
p
ay ——ay 0
/4
0 0 0
7) A=| 0 0 0 [,ifa=pf+y, a=7anda=%(ﬂ+}/).
a3 —a; 4

Theorem 5.2) If 1) a # B+ 7, a;t%(ﬁ+7/), a#y,

2) a#f+7, 0(2%(,6’+7), and a # 7,

3) a=pB+y =0, ai%(ﬂ+}/), and a # 2y,

then each local (a, B,y ) -derivation of the algebra T, is a («, B,y) - derivation.
b) Each local («, 3,y ) -derivation of the algebra T}, is a (., 3,7 ) - derivation.
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Theorem 6. There exists a basis such that the local (a, L, 7) -derivations of the algebra

T; have the following form:

b, 0 0
1) LocDer =|b,, b, 0 |,ifa=p+y=0, a=%}/,
b3l b32 b33
b, 0 0
2)LocDer=| 0 b, O |,if a=p+y=0, a=2y,
b31 b32 b33
0 0
3) LocDer =\ b,, b, 0 |,if a#p+y, a:%(ﬂ+7), and2a #y,
0 by, by
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Annotatsiya: Ushbu maqolada nostandart ko ‘rinishdagi tenglama va tengsizliklarni
gonuniyat topib, jadval yordamida yechish usullari ko ‘rsatilgan.
Tayanch so‘zlar: tenglama, tengsizlik, qonuniyat, jadval, natural, butun, yechim(ildiz).

Biz o‘rganmoqchi bo‘lgan tenglama va tengsizliklar darslik va qo‘llanmalarda kam
uchraydi. Bunday ko‘rinishdagi misollar asosan Matematikadan olimpiadalarga tayyorgarlik
ko‘rayotganlar uchun qo‘l keladi. Biz bu tenglama va tengsizliklarning qisqaroq va qulayroq
yechish usullarini keltirib o‘tamiz. Biz o‘rganayotgan tenglama va tengsizliklarning yechish
usullari bizning shaxsiy tajribamizga asoslangan holda kelib chiqqan bo‘lib avvalgi usullardan
osonroq va tushunish hamda tushuntirish uchun qulayroq bo‘lib, qonuniyat topishga asoslangan.

ax + by = d shaklli tenglamalar(Diofand tenglamalari)
Bu ko‘rinishdagi tenglamalarda odatda noma’lumlarning yo natural, yoki butun yechimlarini
topish so‘raladi. Ularni yechishda natural sondagi yechimlar cheklangan bo‘lsa, butun sondagi
yechimlar soni cheklanmagan bo‘lib yechimlar formula shaklida chiqadi. Buni quyidagi misollar
yordamda qarab chiqamiz:
1-misol. 2x + 3y = 10 tenglamani
a) Natural sonlarda yeching.
b) Butun solarda yeching.

Yechish: a) y ni x orqali ifodalab olamiz. y = 1972% ondi jadval tuzamiz:
X 1 2 3 4
y kasr 2 kasr kasr

X o‘rniga natural sonlar qo‘yib chigamiz, y ning ham giymati natural son chigsa olamiz kasr son

chigsa olinmaydi. x <5 ekani aniq. Demak {; ~ tenglamaning yagona natular ildizlar

=2
juftligidir.

b) 2x + 3y = 10 tenglamani butun sonlarda yechishda ham yuqoridagi kabi yechiladi, faqat
bunda x va y ga cheklov qo‘yilmaydi.

X | 2 3 4 5 8 11

y kasr 2 kasr kasr 0 -2 -4

Qarab chigsak x= 2,5,8,... y=2,0,-2,-4,... qiymatlar qabul qilyapti, yani arifmetik progressiya

hosil giluvchi sonlar ekan.
x=2+3n

Demak, {y —2—2n, nez

2-misol. 5x + 6y = 11 tenglamani

a) Natural sonlarda

b) Butun sonlarda yeching

Yechish: a) y = 11;

bunda Z-butun sonlar to‘plami.

5 . :
ad ga ko’ra jadval tuzamiz:

X 1 2

y 1 kasr
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b) Quyidagi jadvalni tuzamiz:

X 1 7 13
y 1 4 9
Bundan {; _ 1 i EZ (neZ) ekanligi kelib chigadi.

Endi “sir” ni ochsak ham bo‘ladi.

X =x1+bn

ax + by = ¢ tenglamada { ( bunda neZ) formula o‘rinli bo‘ladi.

y=Y.—an,
3-misol. 3x+5y=11 tenglamani butun sonlarda yechimini toping.
Yechish: y = 11;33’ tenglikdan ushbu jadvalni tuzib olamiz
X 1 2 7 12 17
y kasr 1 -2 -5 -8
Bu jadvaldan ushbu {; z i t gz (neZ) yechimlar sistemasini tuzamiz:

Mustagqil yechish uchun: Quyidagi tenglamalarni butun sonlarda yeching
1)3x—6y=-18 2)-5x+6y =18 3)9x -8y =1 4)3x+7y =17
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