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O’ralova Gulida Ergash qizi,
Qarshi irrigatsiya va agrotexnologiyalar instituti talabasi

Annotatsiya: Qishloq xo’jaligi tumanlaridagi yo’llarni loyihalashda
ko’pincha biror obyektni shohobcha yo’llar yordamida asosiy avtomobil
yo’li bilan bog’lash zarurati tug’ilidi. Turli iqtisodiy mulohazalar bunday
hollarda shohobcha yo’llar asosiy yo’lga perpendicular bo’lib emas, balki
biror o’tkir burchak ostida tutashish ma’qulligini ko’rsatadi. Bu burchak
shohobcha yo’lining asosiy yo’lga yondosh burchagi deb ataladi. Optimal
tutashishga doir bir gancha masalalarni o’rganamiz.

Kalit so’zlar: Qishlog xo’jaligi, avtomobil yo’li, shohobcha,
perpendikular, o’tkir burchak, yondosh burchak, optimal tutashish,
trigonometrik formula.

AnHoTanms: [Ipu npoekTHpoBaHUU AOPOT B CEIBbCKOXO3SMCTBEHHBIX
palioHaX 4acTO BO3HHMKAET HEOOXOJIMMOCTh COECIMHEHUS 00BEKTa C IIIaBHOM
MarucCTpaablo IMOCPCACTBOM BTOPOCTCIICHHBIX A0pOT. Paznuansie
SKOHOMHMYECKHUE COOOpakKe€HUs TOKa3bIBAIOT, YTO B TaKUX Clydasx
BTOPOCTCIICHHLIC JOPOI'H JIY4YIIC COCAUHATH HC INCPICHIUKYISAPHO TJIaBHOM
Jopore, a TOA OCTPbIM YIVIOM. OTOT YrojJd Ha3bIBaeTCs  YIJIOM,
npuUMbIKalOmuM K riaaBHOM jgopore Illaxobun. W3ydyum HECKOIBKO
BOIIPOCOB, CBA3aHHBIX C OIITUMAJIbHBIM ITIOAKIIOUCHHUCM

KiawueBble cioBa: CelabCKoe XO03MMCTBO, aBTOMOOWIIb JIOpOra,
KBaJpaT, IEPHEHINKYJIAP, OCTPBIA yTOJ, CMEXHBIA YroJ, ONTHUMAaJIbHOE
cOoeIMHEHUE, TPUTOHOMEeTpUUueckas Gopmya.

Abstract: In the design of roads in agricultural districts, it is often
necessary to connect an object with the main highway by means of minor
roads. Various economic considerations show that in such cases it is better to
connect the minor roads not perpendicular to the main road, but at an acute
angle. This corner is called the corner adjacent to the main road of
Shahobcha. We will study several issues related to optimal connection.

Key words: Agriculture, car road, square, perpendicular, acute angle,
adjacent angle, optimal connection, trigonometric formula.
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1-Masala: Fermer xo’jaligi markazi C (1-rasm) A tuman
markazidan 50km, asosiy yo’ldan 30km masofada joylashgan. Agar asosiy
yo’ldan yuk tashish shohobcha yo’ldan yuk tashishga qaraganda fermer

xo’jaligiga 2 barobar arzonga tushsa, C dan A ga va A dan C ga yuk

tashish eng arzon tushishi uchun C dan asosiy yo’lgacha bo’lgan shohobcha
yo’l qanday burchak hosil qilib o’tkazish kerak?
Yechish: |CE| shohobcha yo’l (AB) asosiy yo’lga X burchak

ostida tutashsin deylik. U holda
| CE |=j3—0, | DE |=30ctgx, |AD|=40, |AE|{AD|-|DE|
sin x

ltonna yukni asosiy yo’l bo’ylab 1kmga tashish narxi p so’m bo’lsin,
1tonna yukni A dan  C gacha (yoki teskasi yo’nalishda) tashish narxini
topamiz:

60
T(x)=p|AE|+2p|CE |= p(—— —30ctgx + 40).
sin x

T
2

: .3
Berilgan holda X argument o = arcsmg ~37° dan gacha o’zgaradi.

T
T funksiyaning {a;g} kesmadagi eng kichik giymatini topish talab

gilinadi. Demak, hosilani hisoblashimiz kerak:

A
L
0 8
a hX
1 B
A E D A
l
2-rasm
1-rasm
T(x) = 30p(1—2cosx)

sin? x
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Qaralayotgan kesmada T funksiya bitta X0 = 3 kritik nugtaga ega

ekanligini ta’kidlab o’tamiz, bunda T (%) =10p(4+ 3'\/§) holbuki

T
T(a)=2p|AC|, T(E): p|AD[+2p|CD|
Javob: tutashish burchagi kattaligi 60° bo’lishi kerak.

Trigonometrik funksiyani differensiallashni talab gilinmaydigan va

x = DE | o’zgaruvchini garashga asoslangan boshqa yechimni ham keltirish
mumkin. Bu holda:

T(X) = p(40—x)+2p~/900+ x> (0<x<40)

2 px
T'(X)=—p+————, % =103
Jooo+x2
Izlanayotgan burchakni quyidagicha topamiz
30
t = - = \/§1 = 600
9p 1043 p

2-Masala: Agar Cva B oralig’idagi yo’lga qaraganda C va A
oraligidagi yo’lda harakat intensivligi 2 barobar yaxshi hamda
| AB[=100km, | AC [=50km, |CD |=30km ekani ma’lum  bo’lsa,

avtomobillarning C dan A vaB gacha bo’lgan yo’lda bosib o’tkan yillik
yo’lining yigindisi iloji boricha kam bo’lishi uchun|CE| shohobcha
yo’lning (AB) asoslty yo’lga tutashish burchagi ganday bo’lishini
aniglang.

Yechish: m -bir yilda C dan B borib kelish uchun rejalashtirilgan
qatnovlar soni bo’lsin. U holda avtomobilning C dan A vaB gacha
bo’lgan oraligda bir yilda bosib o’tkan jami yo’lini quyidagi formula
bo’yicha hisoblash mumkin:

S(x)=2m(| AE|+|EC[)+m(CE|+|BE[)=m(3|CE|+| AE|+| AB|)

Bu formuladan ko’rinib turibdiki, tutashish nuqtasi E ni D dan
o’ngrogda olishdan foyda yuq, chunki bu holda |CE[>CD|, |AE[>AD|

296



bo’lib qolar edi va S ning giymati E=D bo’lan holdagiga qaraganda katta
T
bo’lardi. Demak, X € {0‘; E}

To’g’ri burchakli CDE uchburchakdan CE va DE  tomonlarini
|CD| va X orqali belgilab,
S(x) = m(_9—O —30ctgx +140)
sin X
ni hosil gilamiz. Hosilasini hisoblasak:

90m(1 —COS X)

S'(X)=—>3
sin® x

T
_} kesmaning har bir nuqtasida mavjud bo’lgani va faqat

Hosila {“; >
1 0 : : .
X, = arccos§ ~ 70" da nolga aylangani uchun X, —S ning yagona kritik

nugqtasi bo’ladi. Bunda

xe[a;x,] da S'(x)<0 va X€|:O, }da S'(xX)>0 Demak,

X=X, da S ning eng kichik giymatiga erishadi.
3-Masala: Avvalgi masaladagi holda, fagat A va C orasidagi
masofada 50 ni 30km ga almashtirib optimal tutashish burchagini toping.

Yechish:  S'(X) bu holda [a;%} ning hech gayerida nolga

T
aylanmaydi. Hagigatdan ham, kosinus {“?E} kamaygani uchun [a;%}

kesmada olingan har ganday X uchun

V31 302\/_183

COSX <COSax = — L
31 31 24 3

1 T
Va shuning uchun COSX=§ tenglama {0"5} kesmada yechimga

T
ega emas. Shu bilan bir vagtda [O‘JE} kesmada S'(X) >0 ekanligini ham
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ko’rsatdik, shuning uchun S(X) bu kesmada o’sadi. Demak, S funksiya

X=a da eng kichik giymatiga erishadi va shuning uchun garalayotgan
holda shohobcha yo’Ini to’g’ri A punktga garab solish kerak.
4-Masala: Agar A va C oralig’idagi yuk tashish hajmi &, B va C

orasidagi yuk tashish hajmi D tonna, (@>b) asosiy yo’l bo’yicha yuk
tashish narxi m (kilometrga 1tonna), shohobcha yo’l bo’yicha esa p

so’mligi (M<P) ma’lum bo’lsa, C dan A va B gacha (va teskari
yo’nalishda) tashiladigan yukning umumiy eng kam bo’lishi uchun C
punktdan chiggan(48-rasmga qarang) shohobcha yo’l asosiy yo’lga qanday
burchak hosil gilib tutashishi kerakligini aniglang
Yechish: Quyidagi belgilashlarni kiritamiz:
|CD|=h, |AD|=s, |AB|=t, m(a-b)=r, p(a+b)=q.
U holda C punkt uchun yillik yuk aylanish hajmining umumiy narxi
quyidagicha bo’ladi:
T(x)=am|AB|+ap|CE|+mb(|AB|—-|AE|)+ pb|CE |=
r| AE|+q|CE|+bm| AB |
Topilgan ifodadan (yuqoridagi masalarga qarang) ko’rinib turibdiki,
tutashish nugtasi E ni D nuqtadan o’ngroqda olishning foydasi yugq.

T
Demak, X € {05; —} va T(X)= ﬂ —rhectgx +bmt +rs
2 sin x
Hosilani topamiz:
qh(L—cos X)
T'(x)=

sin? x

Hosila [a;%} oraligda mavjud. I' va 0 sonlar musbatva r < q
r .
bo’lgani uchun 0 < q <1, shuning uchun
T'(x)=0<:>cosx=L
q

Tenglama [a;ﬂ oraligda yagona X, yechimga ega bo’ladi.

Ikkita hol bo’lishi mumkin.
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1. Xo>a. u holda T funksiya [a;%} kesmada yagona Kritik

nuqtaga ega, bunda hosila X, dan chapda manfiy, o’ngda musbat. Demak,
X, huqgtada T funksiya eng kichik giymatga erishadi.

2. X, <a. Bu holda T funksiyaning kritik nugtasi yuq va | «;

r
da COSX<E ya'ni qaralayotgan oraligda T'(X)>0. Demak, |&;

oraligda T o’suvchi, shuning uchun u eng kichik giymatiga & nuqtada
erishadi.

m(a—Dh)
p(a+b)

Javob: optimal tutashish burchagini topish uchun cosx=

tenglamaning [a;%} ga tegishli bo’lgan X, yechimlarini toppish va uni

a=-/CAB bilan tagqoslash kerak. Agar X,>abo’lsa, tutashish burchagini
X, teng qilib olish kerak. Agar X, <& bo’lsa, shohobcha yo’lni to’g’ri A
punktga olib boradigan gilish kerak.

Ko’rilgan yechim optimal tutashish burchagi A, B, C punktlar

orasidagi masofalarga bog’liq emasligini, balki @, D, M, P exspluatatsion

harakteristikalar bilan va ma’lum darajada ZCAB burchakning kattaligi bilan
aniqlashni ko’rsatadi.

5-Masala: | asosiy yo’l yonida joylashgan A fermer xo0’jaligi
markazi bilan (2-rasm) gishloqglar orasidagi aloqa ikkita o’zaro perpendicular
joylashgan yo’llar orqali malga oshiriladi. Ixtiyoriy B qishlogdan A
qishloqgacha to’g’ri qurilgan yo’l B dan A gacha bo’lgan yo’lni 30
foizdan ortiq kamaytirmasligini isbotlang.

Yechish: | AO|=a, |OB|=X bo’lIsin. U holda to’g’rilanish natijasida
B dan A gacha bo’lgan yo’l aS = OB|+|OA|—| AB|=x+a—+/x*+a?
kattalikka kamayadi, bu avvalgi yo’Ining shuncha qismini tashkil qiladi:

2 2
S()=—25 g NEEX )
|OB|+|OA| a+Xx

Bu funksiyaning hosilasini topamiz:
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a(a—x)
(x+a)’va*+x°

Hosila X=a da nolga tengligini, bunda XE[O;a] da hosila musbat,

6'(x) =

Xe [a; +00] da esa manfiy bo’lishini ta’kidlab o’tamiz. Demak, & funksiya

[0;+00] oraligda eng katta giymatga ega bo’ladi va unga u X=a da

2
erishadi. Demak, yo’ldan tejash 5(a):1—§ kattalikdan ortmaydi, u

mavjud yo’ldan 0,3 yoki 30 foizdan kam.
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PAKAMJIM TEXHOJIOTUSIJIAPHUHT SIMJIOBJIAPIAH
CAMAPAJIN ®ONTATIAHUIIIA AXAMMSATH.
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O3uk-o6kam  6a  KUWLIOK  XyJcaiueu  coxacuoa  Ccmpamecux
PUBOICTIAHUUL 84 MAOKUKOMLAD XANKAPO MAPKA3U OOKMOPAHMU

AnHoTanus: SitnoBnapaan caMapainu QoiiaJaHuIl KOpaKy TUHINKHI
Oapkapop STUIITHPHUIIIA MyXUM aXaMHsTra 3ra Ba pakaMmiid TEXHOJIOTHsIIap
Oy Makcajira SpuIIiiaa MyXuM po YiiHaiau. Yoy Makoia KOpaky TuuIuK
y4yH sisioBnapiaH  (OWJaJaHUIIHA — ONTUMAIIAINTUPHUINAA — paKaMIIu
TeXHOJIOTHsIapAaH  (QONJATaHUIITHUHT aXaMHUSATHHUA YpraHaad. YH7a
pakamMJIM BOCUTAJIApHU SIMJIOBJIApHU OOIIKApUILTa HWHTETpaIysIIallHUHT
Hazapuil acociiapu, aMaiui KYJUITAaHWIMIKA Ba ad3aJUTUKIapu MyXOKama
KUJIMHAIU.
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