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MS EXCEL PROQRAMINDA TRIQANOMETRIK
FUNKSIYALARDAN ISTIFADO QAYDALARI

Acar sozlar: trigonometrik funksiya, Excel, SIN, COS, SINH, COSH, masala,
cadval, radian, bucag, massiv, katet

Mogalodo MS Excel elektron codval redaktorunun kémayi ilo trigonometrik
funksiyalardan istifadonin bozi xiisusiyyatlori agiglanir. Niimuns olarag masalalor va
onlarin holli yollar1 gésterilmisdir. SIN va SINH, COS va COSH funksiyalarinin fargi,
onlarin grafiklorinin qurulmasi izah edilmisdir.
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MPABUJIA UCHIOJIb30OBAHUSI TPUTAHOMETPUYECKUX ®YHKIIUI B
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B cTaTrhbe OITMCAHBI HEKOTOpBIE 0COOEHHOCTH HCII0JIBL30BaHMS
TPUTOHOMETPUIECKUX (PYHKIUH C TMOMOIIBIO PEIaKTOpa AIIEKTPOHHBIX Tadmuir MS
Excel. B xauecTBe nmpumepa mokaszaHbl 3aJla4d U CIIOCOOBI UX perieHust. Paznuaarorcs
¢ynxruu SIN u SINH, COS u COSH, a Takxe nocTpoeHHe HX rpaduKoOB.

S.A.Shabanova, H.A.Veysov
FEATURES OF USING TRIGONOMETRIC FUNCTIONS IN EXCEL

Keywords: trigonometric function, Excel, SIN, COS, SINH, COSH, problem,
table, radian, angle, massive, catheter

The article describes some of the features of the use of trigonometric functions
with the help of the MS Excel spreadsheet editor. As an example, issues and their
solutions are shown. The differences between the SIN and CINH, COS and COSH
functions, and their scheduling are explained.

Exceldo SIN funksiyasindan radianla verilmis bucagin sinusunu
hesablamagq iiciin istifado olunur. SINH funksiyas1 iso Excelds verilmis haqigi
odadin hiperbolik sinusunun giymatini hesablayir. COS funksiyasi da uygun
olaraq Excelds radianla verilmis bucagin kosinusunu hesablayir vo COSH
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funksiyas1 verilmis hoqigi odadin hiperbolik giymatini hesablayir. Bu
funksiyalarin bazi xiisusiyyatlarina masalalards baxaq:

Moasalo 1: Soyyah 17° bucaq altinda yuxariya dogru meyilli 4 km/saat
sabit siiratlo horokat edir. Baslangic noqtodon 3 saat sonra Soyyahin hansi
hiindiirliikkds olacagini tayin edin.

Masaloni Excelds hall edak:

Verilanlor codvali:

A B
1 Meyllilik bucag (daraca ila) 17
2 Sirst, km/s a
3 Yola sarf olunan zaman, s 3
4 3 saatdan sonra handdrlik 7
=

Holl ii¢iin asagidaki diisturdan istifado edok:

=B2*B3*SIN(PAJIMAHBI(B1)

Burada, B2*B3 - siiratin zamana hasili olub naticads gedilon yol, eyni zamanda
diizbucaql iigbucagin hipetonuzudur.

SIN (PAJIMAHBI(B1) - radianla verilmis meyl bucaginin «PAJUAHBI»
funksiyasi vasitasilo sinusunu hesablayir.

B4 M J | =B2*B3*SIN(PALMAHDI(B1))
A B C D E
1 Meyllilik bucag (daraca ila) 17
2 |Sirat, km/s il
3 Yola sarf olunan zaman, s 3
4 |3 saatdan sonra hindarlik 3,5D846_
5

Hesablamanin naticasindo diizbucaqli iligbucagin  kigik katetinin
giymatini aliriq ki, bu da, Sayyahin qalxdig1 hiindiirlitytin giymatidir.

Excelda sinuslar va kosinuslar cadvali
Masalo 2: Ovvallor tohsil miisssisalorinds trigonometrik funksiyalarin

molumat kitabgalarindan istifado olunardi. Exceldo 0° -don 90° -yo qodor
bucaqlarin kosinusunun sade malumat kitabgalarini neca diizaltmok olar?
Siitun tizra bucagin qiymatini daracalorls dolduraqg.
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A B C D E F G
1 Bucag Cos Bucag Cos Bucag Cos Bucag
2| 0 15 30
3 | 1 16 31
4 | 2 17 32
5 | 3 18 33
6 | 4 19 34
7| 5 20 35
8 | ] 21 38
9 | 7 22 37
L0 | 8 23 32
11 9 24 39
12 | 10 25 10
13 | 11 26 11
14 | 12 27 42
L5 | 13 28 13
L6 | 14 29 14
L7
L8
19

H
Cos

46
47

49
50
51
52
53
34
55
56
57
38
59

Bucag

J

Cos
60
61
62
63

& B

66
67
68
69
70
71
72
73
74

Bucag

K

Cos

75
76|

77|
78]
79
20|
81

82|
83

84
85|
26|
87|
88|

89|
30|

L]
=H

He

Bunun {igiin COS funksiyasindan massiv formulu kimi istifads edok. A

stitununun doldurulmasi niimunasins baxaq:

=COS (PAJIMAHBI (A2:A16))
Biitin  bucaqlarin  kosinusunun qiymatlorini  hesablayaq. Natico

asagidaki kimi alinacaqdir:

A B C D E F G H ] K L
1 Bucag Cos Bucag Cos Bucag Cos Bucag Cos Cos Bucag Cos
2 1] 1 15 0,965926 30 0,866025 45 0,707107 60 0,5 75 0,258819
3 1 0,999848 16 0,901262 31 0,857167 46 0,694658 61 048481 76 0,241922
4 2 0,999391 17 0,956305 32 0,848048 47 0,681998 62 0,469472 77 0,224951
5 3 0,99863 18 0,951057 33 0,838671 48 0,669131 63 0,45399 78 0,207912
6 4 0,997564 19 0,945519 34 0,829038 49 0,656059 64 0,438371 79 0,190809
7 5 0,996195 20 0,939693 35 0,819152 50 0,642738 65 0,422618 80 0,173648
8 6 0,994522 21 0,93358 36 0,809017 51 0,62932 66 0,406737 81 0,156434
9 7 0,992546 22 0,927184 37 0,798636 52 0,615661 67 0,390731 82 0,139173
10 8 0,990268 23 0,920505 38 0,788011 53 0,601815 68 0,374607 83 0,121869
11 9 0,987688 24 0,913545 39 0,777146 54 0,587785 69 0,358368 84 0,104528
12 10 0,984808 25 0,906308 40 0,766044 55 0,573576 70 0,34202 85 0,087156
13 11 0,981627 26 0,898794 41  0,75471 56 0,559193 71 0,325568 86 0,069756
14 12 0,978148 27 0,891007 42 0,743145 57 0,544639 72 0,300017 87 0,052336
15 13 0,97437 28 0,882948 43 0,731354 58 0,529919 73 0,292372 88 0,034899
16 14 0,970296 29 0,87462 44 0,71934 59 0,515038 74 0,275637 89 0,017452
17| 90 6,136-17
18 =4

Bilirik ki, COS(900)=O Lakin bucagin qiymoti

radianla verildikdo,

hesablama zamam kigik xota alinir vo buna gors do 90° bucaq tigiin sifirdan

fargli giymet (0,0000000000000000613) almir.
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Analoji olarag Excelds sinusun giymatlor cadvalini quraqg:

A B o D E F G H 1 J K L
1 Bucag Sin Bucag sin Bucag Sin Bucag Sin Bucag Sin Bucag Sin

2 0 0 15 0,258819 30 0,5 45 0,707107 60 0,866025 75 0,965326

3 1 0,017452 16 0,275637 31 0,515038 46 0,71934 61 0,87462 76 0,370296

4 2 0,034899 17 0,292372 32 0,529919 47 0,731354 62 0,882943 77 0,97437

5 3 0,052336 18 0,309017 33 0,544639 48 0,743145 63 0,891007 78 0,373148

6 4 0,069756 19 0,325568 34 0,559193 43 0,75471 64 0,898794 79 0,381627

7 5 0,087156 20 0,34202 35 0,573576 50 0,766044 65 0,306308 80 0,984308

8 6 0,104528 21 0,358368 36 0,587785 51 0,777146 66 0,913545 81 0,987688

9 7 0,121869 22 0,374607 37 0,601815 52 0,788011 67 0,920505 82 0,990268
10 8 0,139173 23 0,390731 38 0,615661 53 0,798636 68 0,927184 83 0,392546
11 9 0,156434 24 0,406737 39 0,62932 54 0,309017 69 0,93358 84 0,394522
12 10 0,173648 25 0,422618 40 0,642788 55 0,819152 70 0,939693 85 0,996195
13 11 0,190809 26 0,438371 41 0,656053 56 0,829038 71 0,345519 86 0,397564
14 12 0,207312 27 0,45339 427 0,669131 57 0,338671 72 0,351057 87 0,99863
E 13 0,224951 2% 0,469472 43 0,681998 58 0,343048 73 0,956305 88 0,999391
16 14 0,241922 29 0,48481 44 0,694658 59 0,857167 74 0,961262 89 0,399348
17 90 1
18 =H

Indi do Excelda SINH vo COSH funksiyalarmin qrafikinin qurulmasina
baxag:

Mosalo 3: Sorbast doyigonin (arqumentin) miixtalif giymatlori ti¢lin
SINH vo COSH funksiyalarmin grafikini qurun v onlar1 miiqayiss edin.
[lkin (baslangic verilanlor):

A B C
1 x sinh{x} cosh{x)
2 -5
3 -4
4 -3
5 -2
=] -1
7 o
8 1
9 2
10 3
11 4
12 5
ApryMedTel gy HKELMK 7
SINH
Ywcno | A2 fRz| = -5
= -74,20321058

BoZEpawaeT runepsonny ecknil CUHYC HMaa.

% Yucno AE0E JERCTEMTENBHOE YOO,

3Ha4eHwne: -74,20321058

COpaEka No 3ToM byHELIMW OTMeHa

Hiperbolik sinusun giymatinin tapilmasi tigiin diistur.
=SINH(A2:A12)
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AprymeHTel $ryHEUKMK ?
CO5H
Yucno | A2 Rzl = -5
= 7420954852

BOZEpAAeT rMNepEOoAMYECKMA KOCHHYC YKona,

% Yucno AwE0e JeATENTENEHOE YWD,

3HayeHwe: 74 20994352

CNpaeka No 3Ton GyHKLMKA OTMmeHa

Hiperbolik kosinusun giymatinin tapilmasi ti¢iin diistur.

=COSH(A2:A12)

Alinan giymatlorin (naticonin ) cadvali:

B2 - X fr| =siNH(a2)
A B C D E

1 X sinh{x) cosh(x)

2 [ -5 -74,20321058 | 74,2099485 |<-- =COSH[AZ2)

3 -4 -27,2899172 | 27,3082328

4 -3 -10,01787493 | 10,067662

5 -2 -3,6268600408 | 3,76219569

6 -1 -1,175201194 | 1,54308063

7 0 0 1

8 1 1,175201154 | 1,54308063

9 2 3,626860408 | 3,76219569

10 3 10,01787493 | 10,067662

11 4 27,2899172 | 27,3082328

12 5 74,20321058 | 74,200994385

Verilonlor asasinda hor 2 funksiyanin grafikini quraq. A1:C12 xanalari
ticiin diopazon toyin edok vo menyudan diagram amrini verak.
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A B C D E H
1 X sinh(x) cosh(x) 100
2 -5 -74,20321058 | 74,2099485
3 -4 -27,2899172 | 27,3082328 a0
a 3 -10,01787493 | 10,067662
5 =) -3,626860408 | 3,76219569 0
& | -1,175201194 | 1,54308063
7 0 0 1 20
3 1 1,175201194 | 1,54308063
9 2 3,626860408 | 3,76219569 20
10 3 10,01787493 | 10,067662
11 4 27,2899172 | 27,3082328 .- —e—sinh(x]
12 5 74,20321058 | 74,2099485 -10 =5 0 5 10 cosh{x}
13 20
14
15 a0
16
17 / 0
18
19 a0

[ ==
= oo

-100

Aydm goriiniir ki, (O; +oo) oblastinda qrafiklor Ust-iisto diigiir. X-in
monfi giymatlorina uygun hissados iso grafiklor giizgii oksi kimi inikas olunur.

Excelda trigonometrik funksiyalarn istifads xiisusiyyatlori
SIN funksiyasinin sintaksisi:
=SIN(odad)
SINH funksiyasinin sintaksisi:
= SINH(adod)
COS funksiyasinin sintaksisi:
=COS (adod)
COSH funksiyasinin sintaksisi:
=COSH (adad)

Yuxarida gostorilon funksiyalarin hor biri SIN, COS ii¢iin radianla
verilmis bucag1 xarakterizo edon arqumentin adadi giymatini gobul edir. Vo ya
hagigi ododlor diapazonunda ixtiyari giymatlor {iciin uygun olaraq SINH va
COSH-1n giymatlorini hesablamagi tolob edir.

Qeyd 1: Ogor baxilan funksiyalardan har hansi birinds arqument kimi
moatn verilonlari istirak edorss, 0 zaman oadadi verilona ¢evirma miimkiin
olmadiqda, ekrana #3HAY! kimi sohv haqqinda molumat ¢ixacaqdir. Cevirma
miimkiin oldugu halda iss, mosolon, =SIN(“1”) halinda 0,8415 giymatini
alacaqdir.
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Qeyd 2: Arqument kimi “DOGRU” vo “YALAN” kimi montigi
giymatlor do istifado edilo bilor vo bu giymatlor uygun olarag 1 vo 0 Kimi
interpretasiya olunacaqdir.

Qeyd 3: Biitiin baxilan funksiyalar massiv formulu kimi istifado edilo
bilor.

Qeyd 4: Hiperbolik sinus SINH(x) = 0,5 * (e* —e—x), hiperbolik
kosinus iso COSH(x) = 0,5 * (e* +e — X) diisturu ilo hesablanr.
Qeyd 5: SIN vo COS funksiyalarinin qiymatlorini hesablamagq iiciin

SIN va COS diisturlarina bucagin radian giymatlorini moenimsstmok lazimdir.
Ogor bucaq daraca ila verilmissa onu radian 6lgiisiine kegirtmak lazimdir.
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