NMOBYJOBA IPA®IKIB ®YHKLIH
VY MPOIrPAMI EXCEL

no()y,uoua rpadikiB MaTeMaTHYHHUX
(hyHKII Ta TpahivHe TNpeaCcTarIeHHA

EKCITEPUMEHTATEHUX TaHHX
Hanexarp 10 HaHnouupe-
HILIKX omepaiii. 3aBraHHs
TAKOrO POy Y ABOBUMIPHO-
MYy [POCTOPI MOXHA MO-
JAUTATH HA TPU TPYIIN:

1) nobydosa  epagika
yHKull y=f(x) 3a 3apanoio 3a-
NeXHICTIO;

2) 2pacpiyHa iHmepnpemauis
BNOPAGKOBAHUX eKCnepuMeH-
mManbHUX OGHUX 3 MOXINBUM ix
3rnapysanHam (nobyaosoio
anpoKcuMylo4oi KpuBoi) Ta ekc-
TPanoABaHHAM;

3) ompumarHs Mamemamuy-
HOT 3Q/IRKHOCIT, SIKa anpPOKCUMYE
HEBNOPAAKOBAHY CYKYNHICTh eK-
CNEPUMEHTANILHUX AaHUX (XMapy
Toyq0K), 3 nobyaosoio Bigno-
BigHOro rpadika 1a eKcTpanonsa-
Ui€l aaHux.

Po3p'si3aHHs TaKux 3aB-
laHb MOXJHMBE | MOMITHO
CIPOLIYETHCS Y pasi 34cTo-
cyBaHHsi nporpamu MS
Excel. TTokaxemo TexHO0-
rito Takoi poboTu.

I. Heo6xinno mnoby-
aysatu rpadik pyHkuii

y=3x5—5x3+2.
SAKuUM YMHOM LIE 3aBaH-

HSI PeATi3yETHCSI «y PYYHO-
© 0. dopowenko, 2005
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y=3x>-5x"+2
NeNe nn[ X Y

1 1,5 99063
2 -1.4| 04147
3 -1,3| 1,84621
4| -1,2[317504
5 -1,1| 3,82347
6 -1 4
7| 05[3.87353
8 08|35769
o 07321079
10| 06284672
1 05| 253125
12 -0,4| 2,28928
13 0,3| 2,12771
14 0,2| 2,03904
15 0,1] 2,00487
16| 1,9E-16 2
17 0,1] 1,99503
18 0,2| 1,96096
18] 03[1,87229
20 04171072
21| 05| 146875
22| 0,61,16928
23 0,7/0,78921
24| 08042304
25 09]0,12647
26 1 0
27| 1,1]0,17653
28] 1,2/0,82496
29 13(2,15379
30 14(441472
31| 15/7.90625
Puc. 1

MY BUKOHaHHI»? 3a3BU4ail, CTBOPIOETHCS
Tabanus, y Akiil 3a 3a1aHolo GopMmysiolo

0BYHCITIOIOTLCS KOOPIITHA-
T™ (X, ¥) TOHOK rpadika
vHkuii. [Npu uboMy, BH3-
HAYAKTHCA MEXKi 3MIHK ap-
FYMEHTY (X, Ta X, ) Td
PO3PAXYHKOBUH Kpok AX.
Jani, Ha apkyuwi nanepy
BUITBOPIOETLCSL [1ICKAPTOBA
CUCTEMA KOOPJAMHAT, 1P~
3HavaeTbes Mmacwrab 3a
ocsiMi abcumne i opanHar
Ta 33 JaHuMK Tabanui Ha-
HocsiThbest ToukH. [licas
3'€IHAHHA UUX TOYOK
rJIanKoIo JIHIEI OTpH-
MYETLCST Tpachik (hyHKLIL.

Taka cama nocninos-
HiCTL Al Mae Micue i B
pasi 3acToCyBaHHS Npo-
rpamu MS Excel. Cnioyar-
Ky, Ha nepiiomy pobouo-
my apkyuii kauru Excel
CTBOPKOETHCA Tabauun-
KaibKyasatop (puc. 1), ne
aprymeHT (x) obumciio-
eTeest 3 Kpokowm 0,1 y me-
xax (-1.5;+1.5), a po3spa-
XYHOK YMCJIOBMX 3HAYEHb
yukuii (y) nporpaMyeTh-
CSl 32 3aJaHOI0 3ANIeKHi-
cTi0. 30KpeMa, Y KOMipKy
D5 sBoautbes Gopmyia
«=3*CTEIEHb(CS;5)-
S*CTEINNEHb(CS5;3)+2
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‘ ¢Sl BiKHO HajalITyBaHHS
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TOBLIMHY KpuBOI rpadika
[ Ta po3mipu Mapkepis. Ilo-
bynosaHumii rpadik Hasene-
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HO Ha puc. 2.
2. HeoOxinHo BUKOHA-

™ rpadiuny iHTepnpe-
TALi0 32JaHUX eKCcHepu-
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MeHTaIbHUX gaHux. [Mpu
uboMy nepeabavaernes 1Mo-

|
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Ta MOWMPIOETHCA HA iHII KOMIpKHM 3a1a-
Horo mianasony. [ani, 3a nonomoroio
Maiictpa nobymoBu giarpaMm 3agaHHi
rpadik (AK pisHOBMA miarpamu) OyayeTh-
Csl 32 TAKMM Y3araJlbHEHUM QITOPUTMOM.
[lpu ubomy, HaNPUKiHII KOXHOIO KPOKY,
Micast 3aJiaHHs HeoOXiiHMX NapamMeTpis,
BI3yaJIbHO MEPeBipSEThCA TIPUIATHICTD OT-
PUMYBAHOTO pPE3YJIbTaTy:

1) Buninsierbest ta yactuHa Tabanui,
3a JaHMMH sIKOi OyayBaTMMeThCs rpadik.
Y nanomy pasi — ue komipku (C35:D35)
CTOBITYMKIB «X» Ta «Y».

2) Buxknukaetbes «Maiictep miarpam».

3) BuKOHYIOTBCS MTOKPOKOBI /il 3a clie-
HapieM Maiictpa, a came:

® Ha nepwomy Kpoui 3i CTaHAAPTHUX TUNIB
Aiarpam cnig 06patv TOYKOBY 3 TAAKUM 3'€HAH-
HAM ONOPHMX TOMOK Ta 3 IXHIM MapKepyBaHHAM
(NO3HaYEHHAM NEBHUMU 3HAYKAML);

* Ha Apyromy KpoL{i nepesipAETbCA, Ta, y pasi He-
06XiAHOCT], KOPUIYETLCA AianasoH BBEAEHUX JaHX;

® Ha TPETLOMY KPOUi BUKOHYETLCA 30BHILIHE
odopmnexHs rpadika, 3o0kpema, HOro OnUcaH-
HA (88ederHA HeobXioHOT mekcmosoi Hgopmayii)
Ta HAHECEHHA NiHIW CiTKK;

® Ha YeTBEPTOMY KPOUi BKAa3yEThCA apKyL
posTawysaHKa rpadika (6axaHo, Ha OKpemomy).

ITicns sakiHueHHs: nobynosu rpacdika,
ioro 300paskeHHs MOXKHa BiaperaryBaTh.
Ins uboro HeodximHO BUaUTH rpadik
Ta BUKJIHKATH KOHTEKCTHE MEHI0 (KJIIK rpa-
BOIO Knasiteio muiui). [Micnsg subopy myH-
Kty «@opmar psaoB JaHHBIX» BIIKPHETh-
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( Oy/10Ba MAAKOI iHTepros -
_ UIHHOI Ta KiJIBKOX anpok-
I CHUMAILIMHUX KPUBHX 3
EKCTPaNnoIgUIe0 «Hasaly i
«pnepen». Jdani sipisioTh cobolo yrnopsi-
KOBaHi Mapu YHCces, TPUIoMY, CYKYITHICTh
nepumx yuces (abcumcH TOYOK) YTBOPIOE
3pOCTAIOYMA PsiI.

Criouatky uepes 3anaHi TOUKU MPOBO-
JWThest KpuBa JiiHig. Touku y usoMmy pasi
CTAlOTH BYIOBMMM, @ KPMBA HA3UBAETHCS
IHTEPIIOMSALIIHHOK, OCKUILKM 0DOB'3KOBO
TIPOXOINThL YEpe3 BY3/IH, a MDK HUMH —
3a MEBHOI 3a/IeXKHICTIO (HalivacTile, mo-
JIHOMIaIbHOIO MOPsAKY 2, 3 um 5). MS
Excel Hanae MOXJIMBICTH OyiayBaTH iHTEp-
MOJISILIIHI KPUBI 8K TMOJIHOMM TEPILIOro
cTeneHs (JiaMaHa JIHisg) Ta TPEThOro Cre-
MeHst APYroro MOpsuIKY miaakocTi (Kyoiu-
Huit crutaiii aedexrty 1). IMokaxemo e
Ha TNMpUKJIAAi CYKYIMTHOCTI TOYOK, YMCI0Ba
iHdopMauis npo dki BReAeHa TabauLe
Ha pobouoMmy apkyuwi Excel (puc. 3).

Anroputv 1nodysosu rpadika aMckper-
HO 3a71aHoi (PYHKILI MOBHICTIO BiAmOBiTae
HABECHOMY BMIIE AJTOPUTMY s Tep-
IIOr0 PO3MISIHYTOrO BHUMAAKY. B pesyib-
TATi OTPUMYETBCH Ipadik, rpeacraBieHui
Ha puc. 4.

3a3BMyaii, ekcrnepuMMeHTa bHi AaHi
MICTSITh MEBHI MOXHOKM, TOMY # OTpHUMY-
BaHMWil HAa iX OCHOBI rpaik Mae [OCHTHb
CKJIAHWI, He3akKoHoMipHuit Burisia. Ta-
Kuit rpaik He MOXE 3aCTOCOBYBATHCS Ha
MPAaKTHLL Ut BU3HAYEHHS 3 MEBHOIO 10-
CTOBIPHICTIO TIPOMDKHUX (HEBY3JIOBHX) Ia-
paMeTpiB npoliecy, SKWiA BiH IHTEPIpETyE,
3a Takux obcraBuH OyayeThest anpokcuma-
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niHa KpuBa, siKa 3 MEBHOIO
TOYHIiCTIO HaGMMXKaeThest 10
3anaHux To4ok. [Nobynosa arn-
POKCHMALIIHHOI KPUBOI 3a3BU- | 2
yail BUKOHYETHCS HA OCHOBI | 3
METOIy HaMEHILIMX KBanpaTis | 4 |
3 MiHiMi3aui€lo cyMM KBail- | g
paTiB BiIXHIeHb (HalvacTi- | g
e — 3a BiCCIO OpAMHAT) 3a- “':;‘
JaHHX TOUOK Bil PE3YIILTYIOHOT | o
KPHBOI. H_
Y nporpami MS Excel an- |
POKCHMYIOYA KpUBa Ma€ Ha- 0}
3BY «liHisl TPEHIa», 1O Y re- .lL
peKiiai 3 aHIiiChKOl 03Hayae | 12
«linia TemneHuiiv. Hamaerses |13
MOXIMUBICTh ByaysaTu JiHil0 r‘1—4*
TpeHAa (Tum ninii) y surnsmi |15
JAiHiliHOI, norapudmiuHoi, |16
NoJIHOMIILHOT (31 creneHeM | 17
Bilt 2 10 6), MTOKA3HUKOBOI, €K~ | 18
CriOHeHianbHoT (GyHKuii Ta | 19
namaHoi (K pesyabraty ji- |[ag.
HiltHOT (inbTpanii AaHux). e
Jlng moOyNOBYM JiHIT TPEH- '

Jy Ha OCHOBI TEBHOI KpHBOI
CJliJl BUKOHATH TaKy Mocii-
JIOBHICTB Jiil:

1) Buninutu rpadik hyHKILi.

3) Y KOHTEKCTHOMY MEHIO
Bubpatu onuio «JdodaButh

JIMHUIO TPEHIA...»,

nin .4 O 4) Bubpat#t i JIiHIT TpeH-
1 -1| 200| 4y, HaNpUKIAL, «MOTIHOMIATE-
2| -0,9] 51| ©a mopauky 5».
3| -0,8] 254 5) VYkasatu rnapameTpu Jii-
4| -0,7| 458 Hil TPEHIY. 39erma, HAIAETh-
5| -0,6| 521| CF MOXIMBICTL BUBEACHHS
6| -0.5 289 PiBHSHHS anpoKCHMYI0U0i
; _0'4 215 (hyHKLIT i IOCSTHYTOI TOYHOCTI
2 anpokcuMaltii Ta 3aiaHHs 10B-
8| -0,3| 555
KWHU eKCTPAIoiOBaHHS KPU-
91 -0,2| 354| «Brepen» i «Hasamw»
10| -0,1| 647 Kinbka anpokcuMyioumnx
11] 0] 425|  ypupux s 3a0aHOMO MPHKIIA-
12| 0,1] 547) j;y saHux noOKasaHo Ha puc. 4.
13| 0,2| 326 3. Heobxiazno orpumatn
14| 0,3]| 544| maTeMaTHUHY 3AJIEXKHICTD, SIKa
15| 04| 254| anpoKCUMYyE HEBMOPAIKOBAHY
16| 0,5 158 CyKYNHICTh eKCEPUMEHTAIb~
17| 0,6| 358| HUX AaHUX (XMapy TOYOK)
18] 0,7[487| cnocrepexeHHs 3a AeSKUM
19| 0,8 517| Mpouecom, i noGyaysari Bi-

20[ 0,9(399| MOBiAHY KpHBY 3 3a1aHOi0

2) BukoHat! OAMHAPHHIA KJIIK MPaBOIO
Kiaasiweo Muini Ha rpadiky QyHkuil.

—300———

JIOBKWHOIO BIIPi3KiB eKkceTpa-

Puc. 3 MO JaHuX.

Hexait 3a1aH0 CyKyIHICTh fap YuceJt, 110
€ mapamerTpaMi IesiKoro mpouecy (puc. 5).
KoxHa Taka napa yucesn iHTeprpeTyeThes
TOYKOIO Y JesiKiil JeKapToBiit cucTeMi Koop-
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aunar. TobTo, 3a 3a1aHUMHU

JAHUMU MOXKHaA nodynysa-
TH «XMapy TOYOK».

Ha npakruui mayxe yac-
TO MOCTAE 3a7a4ya BU3HAYEH-
HSI 13 TIEBHOIO JOCTOBip-
HICTIO OAHOrO MapameTpa
NPOLECY 3a BIIOMUM 3HAYEH-

HSIM APYTOro #ioro mapamer- | B

pa. ¥ usomy pasi OyayeTsest
NneBHa anpokcumauliiHa
KpuBa (K y ApPYromMy BH-
NanKy), sika npuiiMaeTses 3a
KPHBY TIPOTIKAHHSI PO3IIIsi-
AYBAHOTO TIPOLIECY.
IMocninosHicTs nodyno-
BY aIrpOKCUMYIOHOI KPHBOL
(K niHil TpeHay) aHanori-
YHa HaBEdEHI BHILE LIS
apyroro Bunanky. Ocoban-
BICTIO € Juie Te, 10 BU-

XitHuM rpadikoM (pyHKuii 17,
€ TOYKM, Mo3HaveHi nesun- | 18

Mu mapkepamu. Tomy, mwist
BUAieHHS Tpadika ciin
BHOpaTH BKa3siBHUKOM OIMH
i3 TouoK-Mapkepis. Pesynb-
TaTH poBOTH TIOKA3aHO Ha
puc. 6. lllykana anpokcu-
MYIO4a KpUBA TIpeACTaBIeHA

MOIHOMAMM IT'SITOTO Ta APYroro CTyreHiB
3 YKa3yBaHHAM TOMHOCTI anmpokcumarii R?
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5 2| 2] 8
E 3[ 1| 11
L2 a| 3| 14
8 5| 8| 5
9 6] 2| 15
10 71 al 11
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42, o 8 10
13, 10 8| 17
14 1| 12| s
15 12 18] 11
16 13| 12| 11
' 14| 11| 8
18, 18] 10| 12
19 16| 2| 7
20 17| 4| 13
21 18] 3 12
22 1] 37
Puc. 5

¥ =0,0001x" . 0,0033x" ¢ 0,0174x” +
46 +0,0107x" - 0,088x + 10,096
R =01707
*
o | /
: /
pm—— ¢
K//'e - — | S e
*—0 S o= e ——
/ . . y =-0,027%" :j«n +10,615
L e R’ =0,0620
{P \ .

P
-

-

(KBazpaT 3MitaHol Kopessiiii),
KM BKasye OJM3BKICTb 3HaA-
YyeHb JIHIT TpeHaa 0 3aXanux
(akTHYHUX 3HaYeHb. Yum
6nmxye 3HadeHHs R’ 1o omm-
HULI, THM TOYHiWE NiHiA
TpeH/Ia OITUCYE (AnMpOKCUMYE)
safadi mani. OTXe, MOJiHOM
’ATOro CcTyrneHs OUlbil TOYHO
MPEACTAB/ISIE 3a/aHi eKCrepu-
MEHTAIbHI JaHi, HiX MOJIHOM
NPYIroro CTYTeHs.

Takum YMHOM, 3 HaBe-
JIEHOTO BHULIE Marepiany BHI-
HO, o nporpama MS Excel €
KOpHCHUM HaratodyHKiio-
HaJILHUM iHCTPYMEHTAIbHHM
3aco00M, 33 A0MIOMOrOI0 SIKO-
ro MOXHa YCIilllHO BUKOHY-
BaTH rpadivny iHTeprpeTatiio
YUCTOBUX JAHUX 3 MEBHUM IX
onpatoBaHHaM. Lo nporpa-
My MOXHa 3 YCITIXOM 3aCTo-
COBYBATH HAa ypoKax marema-
THKM, dizuku, Ximii, Hionorii
TOLLO JUIsl MOBYIOBH rpadikin
GyHKLIH, 3aMaHIX aHATITUY-
HO 41 HABOPOM YMCIOBHX J1a-
HUX, IXHLOTO aHaji3y Ta rne-
PETBOPEHHS.
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