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SHARGA ISHKI VA TASHQI CHIZILGAN KO'PYOQLAR

Uragbayeva Saltanat Sultanbek gizi
Toshkent shahar Shayxontohur tuman politexnikumi
Matematika fani o qituvchisi

Annotatsiya. Ushbu maqolada geometriyaning fazoviy shakllari bo‘yicha
muhim tushunchalardan biri — shar ichki va tashqi chizilgan ko‘pyoqlar haqgida so‘z
yuritiladi. Ichki chizilgan ko‘pyoqning cho‘qqilari umumiy shar sirtida yotishi, tashqi
chizilgan ko‘pyoqda esa shar ko‘pyoqning barcha yoqalariga ichki tomondan tegib
turishi tushuntiriladi. Shuningdek, beshta muntazam ko‘pyoq — Platonic jismlarning
shar bilan bog‘ligligi, ularning amaliy sohalardagi qo‘llanilishi yoritiladi. Maqola
geometrik shakllar orasidagi fazoviy munosabatlarni o‘rganishga xizmat qiladi va
ta’lim hamda texnik sohalarda muhim nazariy asos bo‘lib xizmat qiladi.

Kalit so‘zlar: shar, ko‘pyoq, ichki chizilgan ko‘pyoq, tashqi chizilgan ko‘pyoq,
muntazam ko‘pyoqlar, fazoviy geometriya, tetraedr, kub, oktaedr, dodekaedr, ikosaedr,
Platonic jismlar, geometrik modellar

Annotation: This article discusses one of the important concepts in spatial
geometry — polyhedra inscribed in and circumscribed around a sphere. It explains that
the vertices of an inscribed polyhedron lie on the common surface of the sphere, while
in a circumscribed polyhedron, the sphere touches all the faces of the polyhedron from
the inside. Additionally, the relationship between the five regular polyhedra — Platonic
solids — and the sphere, as well as their applications in practical fields, are highlighted.
The article serves to study the spatial relationships between geometric shapes and
provides an important theoretical foundation for education and technical fields.

Keywords: sphere, polyhedron, inscribed polyhedron, circumscribed
polyhedron, regular polyhedra, spatial geometry, tetrahedron, cube, octahedron,
dodecahedron, icosahedron, Platonic solids, geometric models.

AHHOTanUA: B JaHHOW CTaThe PacCMATPUBAETCA OJHA U3 BAXKHBIX MOHSATHU B
HpOCTpaHCTBCHHOﬁ reoMCTprU — MHOTI'OI'PAaHHHUKH, BIINCAHHLIC B C(bepy N OIINMCAHHBIC
OKOJIO cq)epm. O6TJHCHSICTC$I, 4TO BCPIIMHBI BIIMCAHHOI'O MHOI'OTPpaHHHUKA JICKAT Ha
o01eit MOBEpXHOCTH c(hephl, a B OMUCAHHOM MHOTOIpaHHHKE c(epa KacaeTcs BCex
rpaHel MHOIOIpaHHMKA HW3HYTpU. TakKe OCBEUIAeTCAd CBA3b MSATH MPaBUIbHBIX
MHOTOTpaHHUKOB — [IlmaToHOBBIX Tenm — co cdepod W HX TPUMEHEHHE B
MMPAaKTHYCCKUX obmactax. Crarpsa CIYXUT O HU3YYCHHA IIPOCTPAHCTBCHHBIX
B3aUMOCBSI3€ TEOMETPUUYECKUX (PUTYP U ABIIIETCS BAXKHOM TEOPETUYECKON OCHOBOM
JJISL 06paSOBaHH$I U TCXHUYCCKUX NUCHUIIIINH.

KiroueBble cioBa: cdepa, MHOIOIPaHHUK, BIUCAHHBI MHOI'OIPaHHUK,
OMMCAaHHBII MHOTOIPAaHHMK, NPAaBWIbHbIE MHOTOTPAHHUKH, ITPOCTPAHCTBEHHAS
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reoMeTpusi, TeTpadllp, KyO, OKTadnp, AOAEKa’ap, HKoca’np, [lmaToHoBbI Tena,
reOMEeTPUYECKUE MOJIEIIH.
KIRISH

Geometriyada ko‘pyoqlar (poliedrlar) va ularning aylana shakllari bilan aloqasi
— bu muhim mavzulardan biridir. Aynigsa, ko‘pyoqning shar ichiga chizilishi (ichki
chizilgan ko‘pyoq) yoki sharga tashqaridan tegib turishi (tashqi chizilgan ko‘pyoq)
geometriyaning muhim sohalaridan biri bo‘lib, fazoviy figuralarning o‘zaro
munosabatlarini o‘rganishga xizmat giladi. Bu tushunchalar ko‘plab amaliy sohalarda,
jumladan muhandislik, arxitektura, kompyuter grafikasi va fizikada qo‘llaniladi.

ASOSIY QISM

1. Ichki chizilgan ko‘pyoq (inscribed polyhedron):

Shar ichida chizilgan ko‘pyoq — bu shunday ko‘pyogki, uning barcha
cho‘qqilari (vertexlari) biror umumiy shar sirtida yotadi. Bunday holda, shar ushbu
ko‘pyoq uchun tashqi shar deb ataladi.

Misol: Tetraedr, kub, oktaedr kabi muntazam ko‘pyoqlar shar ichida chizilishi
mumkin. Bu holatda sharga tegadigan nuqtalar ko‘pyoqning cho‘qqilaridir.

2. Tashqi chizilgan ko‘pyoq (circumscribed polyhedron):

Agar shar ko‘pyoqning ichiga chizilgan bo‘lsa, ya’ni shar ko‘pyoqning barcha
yoqlari (yuzalari) bilan ichki tomondan tegib tursa, bunday ko‘pyoq tashqi chizilgan
deyiladi.

Bu holatda ko‘pyoqning har bir yuzi — o‘zining aylana bilan ichki tangensial
joylashgan tekislikdan iborat bo‘ladi.

Masalan, muntazam dodekaedr (12 yoqli ko‘pyoq) va ikosaedr (20 yoqli
ko‘pyoq)ga shar ichki chizilishi mumkin.

3. Muntazam ko‘pyoqlar va sharlar:

Fagat beshta muntazam ko‘pyoq (Platonic solids) mavjud bo‘lib, ularning har
biri shar ichiga va tashqarisiga chizilishi mumkin. Bu ko‘pyoqlar quyidagilar:

« Tetraedr

« Kub (geksaedr)
« Oktaedr

« Dodekaedr

« lkosaedr

Ularning har biri shar bilan maxsus simmetrik bog‘lanishga ega bo‘lib, bu
bog‘lanishlar matematik analizda, xususan, simmetriya, geometriya va
trigonometriyada keng o‘rganiladi.

4. Amaliy ahamiyati:

. Kompyuter grafikasi va 3D modellashtirishda shakllarning silligligini
ta’minlashda ko‘pyoq va shar o‘zaro chizilishi muhim.
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« Arxitektura va konstruktsiyada mustahkamlikni aniglashda geometrik modellar
sifatida ishlatiladi.
. Fizikada molekulyar tuzilmalar va kristall panjaralarni tahlil gilishda shunday
fazoviy ko‘rinishlar qo‘llaniladi.
XULOSA
Shar ichki yoki tashqi chizilgan ko‘pyoqlar geometriyada muhim nazariy va
amaliy ahamiyatga ega. Ularning o‘zaro joylashuvi, simmetriyasi va matematik
bog‘ligligi orqali ko‘plab muhim natijalar olinadi. Bu mavzuni chuqur o‘rganish orqali
nafaqat nazariy bilimga ega bo‘lish, balki amaliy masalalarni hal qgilishda ham katta
yordam olish mumkin.
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