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TYFPU BYPUAKJIU COEPUK YUBYPUAKJIAPUHU MAPLE JJACTYPH
EPJAMUJA YKUTHUIII

JramoB M. X.
XynoiidepaueBa A.

AHHOTAIUA

Texnuxa onuil yKys 10pmiapuHuHe 2eo0e3us Kapmazpagus 6a kaoacmp mawvium
uyHanuuwl manabanapurHune cgepux mpucoHomempusaea oud MAcaidaiapHu evyuuoa
Maple oacmypuoan ¢hovioananuwnune axamusmu oexuécoup. Ly cabanu myepu
bypuaxiu cgepux yubypuaxiapuru maple odacmypu époamuda YKumuwu ycyau
KeAMmupuieaH.

Taanu cyznap: ceomempux ueypa, momoH, 6ypuax, momoH KOCUHYCU, MOMOH
cunycu, bypuak Kocurycu, oypuax cunycu, Maple oacmypu.

OBYYEHMUME NTPAMOYI'OJIBHBIM COEPUYECKUM TPEYI'OJIBHUKAM
C HOMOIbIO ITPOT'PAMMBbI MAPLE

AHHOTAIUA

Heoyenumo 3nauenue ucnonvzosanus npoepammsl Maple ons pewenus 3a0ay no
chepuueckoii.  MpUSOHOMEMpUU  CIMYOeHMAMU  HANPAGIEHUll  2e00e3UYecKol
Kapmoepaguu u Kadacmposozo o6pa306aHus mexHuieckux 8y306. Bom kax cabanu
Modcem Npenooasamv NpAMOY2oJibHble chepudeckue mpeyeosbHUKU € NOMOUbIO
npozpammul maple.

Knioueevie cnoea: I[eomempuueckas @ueypa, CmopoHa, Y2oa, KOCUHYC
CMOPOHbBL, CUHYC CIMOPOHBL, KOCUHYC Y2d, CUHYC Veld, NPOSPAMMA KIEH.

TRAINING OF RECTANGULAR SPHERICAL TRIANGLES USING THE
MAPLE PROGRAM

ABSTRACT

The importance of using the Maple program in addressing the issues of
spherical trigonometry of Geodetic cartography and cadastral education orientation
students of technical universities cannot be overemphasized. The same Sabali is
presented in the method of teaching rectangular spherical triangles using the maple
program.

Keywords: geometrical figura, side, angle, side cosine, side sine, angle cosine,
angle sine, angle sine, Maple program.
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KUPUII

Kaxonga xaMusT CyOBEKTIIAPUHUHT XYAyd Ba TaOMUNA OCMOH KHUCMIIAPUHU
KYIIraH XoJigaru KOCMHK (a3o OmiiaH OOFIUK Teojae3us Ba KapTorpadus coxacura
Oynran HSXTU&XKIapuHU OpPTHO OOpHWINM HATWXKACHIA COXa MYyTaxaCCUCIApUHU
Taiéprnam cudaTUHU OIIMPHUII, YKYB KapaéHHAa TajabalapHU MaHTHUKUM, (ha30BUN
TacaBBYpJIapUHHM PUBOKJIAHTUPHUILTA KapaTWiraH ycyiuiapaad oupu Maple mactypu
UMKOHUATIApUAAH (ol janaHuIIra aloxuaa axaMusaT KapaTuiIMOKIa.

Cdepux Tpuronomerpust daHugard TYFpu Oypuakian chepuk ydOypuaxiap
MaB3yCcHMHHU maple nactypu épaamuia YKUTUII YCYJIMHU EPUTHIL MaKcaauaa Aactiad
Ha3apuil KUCMU KeJITupaMu3. busra MabiayMKu, TEKUCIMKAArd yuOypyakiapaa TyFpu
Oypuakiu yuOypuak ne0, Ourra Oypuaru TYFpu Oyiaran y4dOypyak TYIIYHWIAJIH.
Yubypuak Oypuaknapu Huruaaucu 180° ra TeHr OYiraHaMr¥ ydyH, MKKHHYH Ba
yunuHun Oypuaknapu 90° nu 6yna onmaiigu. ByHaa TYFpu Oypyak XOCHJ KHITYBUH
TOMOHJIap KaTeTiap ne0, TYFpu Oypuak KapHIMCHAAard TOMOH THIOTEHy3a Je0
aTajaiu.

MYXOKAMA BA HATHUXKAJIAP

Chepuk yubypuakiapga sca OWUTTa, MKKATA Ba ydana Oypyarn xaM TYFpu
Oypuak Oymumm MyMKuH. Macanan cdepa MapkazugaH YTyBUM YyuTa Y3apo
NEPIEHIUKYIAP TEKUCIMKIAPHUHT cdepa cUpTU OWlaH KECUIIMII EMapu XOCHII
xuiarad cepuk yubypuaknapaa 6apua Oypuaknap TYFpu SbHH, 90° nan nbopaTaup.
bu3 ymly makonana dakar Outra, onarna A Oypuaru TYFpu OyiaraH TYFpu OypUakiu
chepuk yuOypuakiiapHu KapanMus.

Tabpud. bypuaknapnan Oupu TyFpu Oypuakiau Oynaran cdepux ydOypyak
TVFpu Oypuakiu chepuk yduOypuak aed, TYFpu Oypyak XOCHJ KHIIYBYM TOMOHJIAP
KaTteTiap ne0, TyFpu Oypyak KapIiucujaard ToMoH TunoteHysa ne6 aranaau. Chepux
yuOypuak Tyfpu Oypuak O¥yica yHMHr OWUTTa TYFpu A Oypuarun mabiyM OYyiuoO,
Koirad B,C,a,b,c Oemra sieMeHTIapu opacuaard OOFJIaHUIUIAPHU TOMMII Kepak
Oymau.

Macanan, COsa=cosbcosc+sinbsinccosA, 6y tenrmama A4=90° ra

TEHTJIMTHHH YbTHOOpra 0JICaK, KyWHIaru KypHHHMIITA 3ra Oynaau cosa = COSb - COSC.
Teopema (ITudaropuunr chepux Teopemacu). Tyrpu Oypuaknu chdepuk

y4a0ypuak TUIIOTEHY3aCH KOCUHYCH KaTeTjap KOCUHYCIapy KYTalTMacura TeHT.

Moc paBulia KOJATaHJIAPUHU XaM, Kyiuaaruda xamu 10 Ta TEHIIMK KYpUHUIIUIA

€310 onaMus3.

1179

June 2022 WWW.oriens.uz



Oriental Renaissance: Innovative, R VOLUME 2 | ISSUE 6
educational, natural and social sciences ISSN 2181-1784

Scientific Journal Impact Factor O SJIF 2022: 5.947
Advanced Sciences Index Factor ASI Factor =1.7
cosa=coshcosc | sinc =sinasinC]
cos a = ctgBctgC cos C = ctgatgb
cos B =sinC cosb sinb=ctgCtgec  + (1)
cosC =sinBcosc cos B =ctgatgc
sinb=sinasin B sin ¢ = ctgBtgb

Mlotnanmusumk marematuk k. Henep (1) popmymnanapaan b Ba ¢ karetnapan
Ba ymapuu 90° raua TynampyBummapu OwiaH anMamtupuO, Oy (opmysanapHu
KyJIalJIMK YYyH UKKUTA TypyXra axpaTiu.

bupuHun rypyx dhopmynaiap WNkkuHYM TYpyX hopmyaanap
cosa = sin(900 —~ b)cos(90° -~ c) cosa = ctgBctgC
cosB =sinC sin(900 - b) cosB = ctgactg (900 - C)
cos C =sin Bsin(90° ~c) ) cos(90° — ¢)= ctgBetg(90° — b)
cos(900 - b)z sinasin B Cos(900 _ b): ctgCetg (900 _ C)}
cos(90° — c)=sinasinC 3)
C
B
90" —¢ 90" —b
1-pacMm

KOxopunaru popmynanapun Henep konaacu €xu popmynanapu ned aranaiu.

Henep xompacu. TVyrpu Oypuakiu cdepuk Y4yOypUaKHUHI HUXTUEPUI
AJIEMEHTUHUHI KOCMHYCHM YHM XOCHJI KWJIYBYM DJIEMEHTJAp KOCHHYCIapu
KynauTMacura €KM yHHU XOCWJI KUIMalJUrad 3JE€MEHTIap CUHYCIapy KynahuTMacura
TEHT.

Jcaarma. (2) Ba (3) dopmynamapuu 1- pacmaaru cxema €paamuaa dciabd
KOJIUII SIXITM, aMMO OW3HUHT (UKpUMH3Ya aMaiuii Macananapuu euwiga (1)
dhopmynanapaan QolianaHuil Makcaara Myopuk.

Macananapuu Maple nactypunan Qoitnananu6, euumga Kyhumaru Maple
JIACTYpUra OUJl MabIyMOTJIAPHH KEJITHPaMHU3™,

1 Kholmurodovich E. M. USING MAPLE MODULES IN SOLVING TASKS WITH BASIC FORMULAS OF
SPHERICAL TRIANGLES //European Journal of Research and Reflection in Educational Sciences Vol. —2019. - T. 7.
—Ne. 11.
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Maple Tusmmmuma coHHMHT VHIM Kacpra [evalf] Oylipyru VTkazagum Xamuaa
TPUTOHOMETPHK (HYHKIHSIIAp KUAMATHHHA XUCOOJIaIIa KyJITaHWIa N,

> — MYJOKOT Genrucu. Yumb EHYBYM BEPTHKAT YH3HK — KHPHTHII KypCoOpHU
JeUnIangy;

Ndona oxupura kyimiamuran (;) XucoOsaml HATUXKACHHU DKpaHTa YHKAPHII
KEepPaKJIMTUHU 3CIIaTaju;

(!) — MKKM HyKTa YHKApHUIIHA OEKOp KWjIaau, sbHU Oup Heuta udomagapHu Oup
caTtpra €3uill €KM yJIapHU OUp-OMpHUAaH aKpaTUIl YUYH WIUTATHIIA]H.

1. macana. Arap tyrpu Oypuaxiu chepuk yuOypuakHuHT A Oypuaru 90° ra

tenr Gynaca Ba C=58°40'13" b=15°1542" xuiimatnapun Gepwiranga a =?
KUIMaTH TOIUJICUH.

Edvum: Maple nactypu 6minan XoCHJI KWJIMHTAH €4UMIIap.

> c:=evalf(Pi/180*(58+40/180+13/3600)); c :=1.016232502

> b:=evalf(Pi/180*(15+15/180+42/3600)); b :=.2634574506

> a:=arccos(cos(c)*cos(b)); a :=1.037466712

> evalf(convert(a,degrees)); 59.44246398degrees

2. Macana. Arap Tyrpu 6ypuakian cdepuk yubypyakauaT A 6ypuarn 4=90°ra
TeHT Oynca Ba a=61°7'8" b=33%1748" xwuiimartmapu GepmiraHia
a="?, C=7?, B="7 kuiimarnapu Tonuncus.

Eunm: Maple nactypu Ouiian XOCHI KUJIMHTaH euuMIIap.

> a:=evalf(Pi/180*(61+7/180+8/3600)); a :=1.065368368

> b:=evalf(Pi/180*(33+17/180+48/3600)); b :=.5778397304

> c:=arccos(cos(a)/cos(b)); c:=.9544864510

> evalf(convert(c,degrees)); 54.68804524degrees

> B:=arcsin(sin(b)/sin(a)); B :=.6741964568

> evalf(convert(B,degrees)); 38.62861152degrees

> C:=arccos((sin(b)/cos(b))/(sin(a)/cos(a))); C:=1.201622172

> evalf(convert(C,degrees)); 68.84787902degrees

Kapmu  mMyXaHIucIuK-UKTUCOMUET HMHCTUTYTH Teoje3us kapTtarpadus Ba
KaJacTp TabiauM WyHanumu TamabamapuHuar 100 nHadapu Taxpuba CHHOBH
UIUIapuaa UITUPOK eTau. TYFpu Oypuakiu chepuk yubypuakiap MaB3ycHHHU maple
JIacTypu €pAaamMuaa YKUTUII YCyiH Oyiindya Takpruba CHHOB MIILUIAPUHU 01O OOpJIUK.
Taxpuba-CMHOB WINJIAPUHUHI MIIOHYIM SKAHJIMIMHM aHUKIAIl Makcaguaa y°
ME30HU aCOCH/Ia UIII OJINO OOpHUIIIH.

7°— ME30HMHM HATW)Kallapy TaHJaHraH Ha3opar Ba Taxpuba Typyxu
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tamabanapuga 4 ta 0axomiam TypJiapu acocuaa oiaubd OGopunranu yuyH C=4 ra
Tenr. Yuua, p=0,05 ne6 oncak, K=C—-1=3 ra tenr 0yaubd y° >xagBajd acocHjaa

OJIMHTaH TKp =7,81 ra TeHr.

1 2 (leZi - nZQli )2 1
z Qi +Qy ( )

Ta)KpI/I6a-CI/IHOB WIIApPUHUHI MIIOHYJIM 3KAaHJMWI'MHU aHWKJIall MaKcaauia

Kyzamye

nl * n2 i=1

z° Me30HU acocua Uil 0aub OOpUIIIH..
H, -rumore3a ae0 Tyrpu Oypuakinu cdepuk yuOypuakjap MaB3ycura OHJ

MacajajlapHy aHbaHABUHN VKUTHII Ba maple mactypu €pmaMua YKUTHII YCIyJapuaa
Ha3opar Ba Taxkpuba rypyxjap tajadanapuia KYHUKManapuaa cesuiapian ¢hapk myk.
H, -Tunore3a ned Tyrpu Oypuakiau cepuk ydOypuakjap MaB3ycura OWJ
MacajajlapHy aHbaHaBUM YKUTHIN Ba maple nactypu €paamMuia YKUTHI yCIaylapuaa
Ha3opar Ba Taxkpuba rypyxJjap tajadanapuia KyHUKManapuaa cesmiapiau dapk 0op.
Ho:T, >T

sy THIIOTE32 (103 O€panu) TYrpu 16 TOmMIaau, yHra MyKoOuMI

(anbTEpHATUB) H,:T_<T

Ky3amye

_ 1 ((50(13 -3)f , (60(L7-15)" (50(18-28)f" (50(2—4))° J _
5050 16 32 46 6

=6,25+0,125+2173+0,66 =9,2
Oynnman, H,:T  =781<9,2=T

Ky3amye

runotes3a (103 0epaau) Tyrpu ned TonuiIaau.

runoresa (103 6epan) KadyJs KHUIUH]IH.

by xomatna xam Hp runotesa pan stunau. Mykooun 6ynran Hi runoresa,

ABHU T >T_ KaOyn kunuaau Ba Tyrpu Oypuakiu cdepuk ydOypuakiap

Kyzamye Kp

MaB3ycMHUM maple nactypu éEpmaMuna  YKUTHIIL YCYJIUHUHT HWINOHYJIMIIUTU
TEKIIUPUIIIH.
Kapum MmyxXaHaucIMK-UKTHCOAMET HHCTUTYTH reojie3ust kaprarpagus Ba

KaJAacTP TAbJUM HYHAJIUIIN TAJTA0ATAPUHMHT Y3JIAITHPHUII HATHKAJIAPHU

T - Tanabd
AHITARMA | 86100 71-85 55-70 55 qamkam | o ooMTap
nap COHHU
Ta}KPH6a Qn =13 Q12 =17 Q13 =18 Q14 =2 n = 50
rypyXH
H
asopat Q21 =3 sz =15 st =28 Q24 =4 n, = 50
rypyxu
Q,+Q,, =16 Q,+Q,, =32 Q;+Q,;=46 Q,+Q,, =6 n, +n, =100
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Tannanran Kapmu MyXaHIuCIUK-UKTHCOAHET HHCTUTYTHAA YTKA3UJITaH
TaKPUOA-CMHOB UILIAPH TAXJUJIMHUHI YMYMUIi HATHKACH

Taxkpubda rypyxu Haszopar rypyxu
Nt=50 N =50
55
Bt KHiMATH 86- | 71- |55- am 86- |71- |55- | 55 nan
" 100 (85 |70 | "™ 1100 |85 |70 | kam
KaM
Moc 0annap conu 13 17 18 2 3 15 | 28 4
bajutapauHr )Upra X*1=3.82 X*=3.34
apupMeTUK KUUMATH

Camapanopiuk =X /X =1,14

KO3 PpuuueHTH

XVYJIOCA

[ynpat xkuiaub, TaaKUKOTAA TaBCUSl STUITaH YKUTHUII METOJUKAHWHT
oJaTIard aHbaHaBUU VKUTHUII METOJAMKAcHra HucOaTaH caMapajid SKaHJIUTU
(camapamopyimk 12 ¢Gou3HM TamKWI OSTrawiaurd) ucbotriaangu. Taxkpuba
HATWOKAJIAPUHU MaTEeMaTUK-CTATUCTHK YyCyJl &paamMujaa TaxJWil OSTHIUII
HaTUXKACHUJIa UITAPU CYPUIITaH WIMUN Dapa3HUHT TYFPU DKAHIUTH UCOOTIAHIN.
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