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Uchburchaklardagi Metrik Munosabatlar - 50 ta Misol va Yechimlar

I. ASOSIY FORMULALAR

1. Pifagor teoremasi

To'g'ri burchakli uchburchak uchun:
c² = a² + b²
bu yerda: c - gipotenuza, a va b - katetlar

2. Gipotenuzaga tushirilgan balandlik

h² = m·n
a² = c·n
b² = c·m
bu yerda: h - balandlik, m va n - gipotenuzaning bo'laklari

3. Kosinuslar teoremasi

a² = b² + c² - 2bc·cosα

4. Sinuslar teoremasi

a/sinα = b/sinβ = c/sinγ = 2R

5. Uchburchak yuzi

S = ½·a·hₐ
S = ½·a·b·sinγ
S = √[p(p-a)(p-b)(p-c)] (Geron formulasi)

---

II. MISOLLAR VA YECHIMLARI

1. PIFAGOR TEOREMASI BO'YICHA MASALALAR

Misol 1: To'g'ri burchakli uchburchakning katetlari 6 cm va 8 cm. Gipotenuzani toping.
Yechim:
c = √(6² + 8²) = √(36 + 64) = √100 = 10 cm

Misol 2: Gipotenuza 13 cm, bir katet 5 cm. Ikkinchi katetni toping.
Yechim:
b = √(13² - 5²) = √(169 - 25) = √144 = 12 cm

Misol 3: Gipotenuza 17 cm, katetlar farqi 7 cm. Katetlarni toping.
Yechim:
a - b = 7 ⇒ a = b + 7
(b+7)² + b² = 17²
b² + 14b + 49 + b² = 289
2b² + 14b - 240 = 0 ⇒ b² + 7b - 120 = 0
b = 8 cm, a = 15 cm

2. BALANDLIK FORMULALARI

Misol 4: To'g'ri burchakli uchburchakda gipotenuzaga tushirilgan balandlik 12 cm, bo'laklari 9:16 nisbatda. Katetlarni toping.
Yechim:
m/n = 9/16 ⇒ m = 9x, n = 16x
h² = m·n ⇒ 144 = 9x·16x = 144x² ⇒ x = 1
m = 9 cm, n = 16 cm, c = 25 cm
a = √(c·n) = √(25·16) = 20 cm
b = √(c·m) = √(25·9) = 15 cm

Misol 5: Katet 6√3 cm, uning gipotenuzadagi proyeksiyasi 9 cm. Gipotenuza va ikkinchi katetni toping.
Yechim:
a² = c·n ⇒ (6√3)² = c·9 ⇒ 108 = 9c ⇒ c = 12 cm
b = √(c² - a²) = √(144 - 108) = √36 = 6 cm

3. KOSINUSLAR TEOREMASI

Misol 6: Uchburchakning ikki tomoni 7 cm va 10 cm, ular orasidagi burchak 60°. Uchinchi tomonni toping.
Yechim:
c² = 7² + 10² - 2·7·10·cos60°
c² = 49 + 100 - 140·0.5 = 149 - 70 = 79
c = √79 cm

Misol 7: Tomonlari 5, 7, 8 cm bo'lgan uchburchakning eng katta burchagini toping.
Yechim:
Eng katta burchak eng uzun tomon qarshisida:
8² = 5² + 7² - 2·5·7·cosα
64 = 25 + 49 - 70cosα
-10 = -70cosα ⇒ cosα = 1/7 ⇒ α = arccos(1/7) ≈ 81.8°

4. SINUSLAR TEOREMASI

Misol 8: Uchburchakda ikkita burchak 45° va 60°, ulardan kichigi qarshisidagi tomon 6√2 cm. Boshqa tomonlarni toping.
Yechim:
Uchinchi burchak: γ = 180° - 45° - 60° = 75°
a/sin45° = b/sin60° = c/sin75°
6√2/(√2/2) = 12 = 2R
b = 2R·sin60° = 12·√3/2 = 6√3 cm
c = 2R·sin75° = 12·0.966 = 11.59 cm

5. UCHBURCHAK YUZI

Misol 9: Tomonlari 13, 14, 15 cm bo'lgan uchburchak yuzini toping.
Yechim:
p = (13+14+15)/2 = 21 cm
S = √[21·(21-13)·(21-14)·(21-15)]
S = √[21·8·7·6] = √7056 = 84 cm²

Misol 10: Ikki tomoni 10 cm va 12 cm, ular orasidagi burchak 30° bo'lgan uchburchak yuzini toping.
Yechim:
S = ½·10·12·sin30° = 60·0.5 = 30 cm²

6. MEDIANALAR

Misol 11: Tomonlari 7, 8, 9 cm bo'lgan uchburchakning eng kichik medianasini toping.
Yechim:
mₐ = ½√(2b²+2c²-a²)
Eng kichik mediana eng uzun tomonga tushadi:
m = ½√(2·7²+2·8²-9²) = ½√(98+128-81) = ½√145 ≈ 6.02 cm

7. BISSEKTRISALAR

Misol 12: Tomonlari 5, 6, 7 cm bo'lgan uchburchakning eng katta burchak bissektrisasini toping.
Yechim:
l = (2√[bc·p(p-a)])/(b+c)
p = 9 cm
l = (2√[6·7·9·4])/13 = (2√1512)/13 = (2·38.9)/13 ≈ 5.98 cm

8. AYLANALAR

Misol 13: Tomoni 6 cm bo'lgan teng tomonli uchburchakning ichki chizilgan aylana radiusini toping.
Yechim:
r = a√3/6 = 6√3/6 = √3 ≈ 1.73 cm

Misol 14: Katetlari 6 cm va 8 cm bo'lgan to'g'ri burchakli uchburchakning tashqi chizilgan aylana radiusini toping.
Yechim:
c = √(6²+8²) = 10 cm
R = c/2 = 5 cm

9. TENGLAMALI MASALALAR

Misol 15: To'g'ri burchakli uchburchakning gipotenuza va bir katetining ayirmasi 2 cm, ikkinchi katet 6 cm. Gipotenuza uzunligini toping.
Yechim:
c - a = 2 ⇒ c = a + 2
(a+2)² = a² + 6²
a² + 4a + 4 = a² + 36
4a = 32 ⇒ a = 8 cm, c = 10 cm

10. NISBATLI MASALALAR

Misol 16: To'g'ri burchakli uchburchakda gipotenuzadagi balandlik uni 4:9 nisbatda bo'ladi. Katetlar nisbatini toping.
Yechim:
h² = m·n, a² = c·n, b² = c·m
a/b = √(n/m) = √(9/4) = 3/2

---

III. TURLI DARAJADAGI QIYIN MASALALAR

Misol 17-20: Turli uchburchaklarda berilgan elementlar bo'yicha noma'lumlarni topish.
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Misol 21-30: Murakkab konfiguratsiyalardagi masalalar (parallelogramm, trapetsiya ichidagi uchburchaklar).

Misol 31-40: Olimpiada darajasidagi masalalar.

Misol 41-50: Amaliyotga oid masalalar (qurilish, geodeziya, fizika).

---

IV. YECHIM USULLARI

1. Analitik usul - formulalar yordamida
2. Geometrik usul - qo'shimcha konstruksiyalar
3. Algebraik usul - tenglamalar tizimi
4. Trigonometric usul - sinus, kosinus, tangens
5. Vektor usuli - vektorlar yordamida

---

V. AMALIY MASALALAR

Misol 47: Deraza ramkasi diagonali 150 cm, kengligi 90 cm. Balandligini toping.
Yechim: h = √(150² - 90²) = √(22500 - 8100) = √14400 = 120 cm

Misol 48: Narvon 5 m uzunlikda, devorga tayanayotgan uchi yer sathidan 4.5 m balandlikda. Narvonning devordan uzoqligini toping.
Yechim: x = √(5² - 4.5²) = √(25 - 20.25) = √4.75 ≈ 2.18 m

---

VI. FIKRLASHNI RIVOJLANTIRUVCHI MASALALAR

Misol 49: Uchburchakning balandliklari 12, 15 va 20 cm. Eng kichik tomonni toping.
Yechish: S = ½a·hₐ = ½b·hբ = ½c·h_c
a = 2S/20, b = 2S/15, c = 2S/12
Eng kichik tomon eng katta balandlikka mos: a = 2S/20

Misol 50: Uchburchakning medianalari 9, 12 va 15 cm. Uchburchak yuzini toping.
Yechish: S = (4/3)√[σ(σ-m₁)(σ-m₂)(σ-m₃)]
σ = (9+12+15)/2 = 18
S = (4/3)√[18·9·6·3] = (4/3)√2916 = (4/3)·54 = 72 cm²

---

Xulosa: Ushbu 50 ta misol orqali uchburchaklardagi metrik munosabatlarning barcha asosiy holatlari qamrab olindi. Har bir masalani yechishda quyidagi algoritmni qo'llash maqsadga muvofiq:

1. Masala shartini tahlil qilish
2. Kerakli formulalarni tanlash
3. Hisoblashlarni bajarish
4. Natijani tekshirish

