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VJIK 539.3

B. M. MuxaJjieBuu4
b. I0. bynsik
b. B. bpoHeBuubLKHI

THO®OPMAIIMHI TEXHOJIOTII OIIU®POBKHU I'PADIKIB
®YHKIIII

Binaumekuii HalioHATBFHUN TEXHIYHUN YHIBEPCUTET;

Anomauin

Hepioko sunuxae neobxionicme 3a epagixom Qynxyii ompumamu madauyro 3Havens ii koopounam. Hativacmiwe
nodioni cumyayii euHuKaroms abo nio Yac awanizy AIMepamypHux OAHUX, KOIU pe3yIbmamu O00CAiOHCeHb NOOAHI y
8u2nA0i 0808UMIPHO20 2paghika, uwjo He 3abe3nederutl 8i0NOBIOHUM AHATIMUYHUM 8UPA30M, ADO e 8i0N08IOHUL epaghik
OMPUMAHO 3 OONOMO2010 Cneyianizo8ano2o 00IAOHAHHA 8 pe3yIbmami nPoeeoeH s NeHUX exchepumenmis. Icnyiomo
Ppi3ui eapianmu eupiwiennsi nodibHoI 3a0ayi, NOYUHAIOYY IO YUCTO «PYUHO20» 6e3 3acmocysanus komn omepa. Cama
onepayii oyupposKu 080BUMIPHUX 2pAPIKIE € 0080L PYMUHHOIO MA SPOMI30K0I0, MOMY NPUPOOHUM € NOULYK ULISXI8
MaxkcumanvHoi asmomamusayii yiei npoyedypu. B yiil npayi onucano memoouxy UKOPUCMYSAHHs GEe3KOUMOBHO20
cepgicy , wo oonomazac 8 3HAUKIl Mipi agmMomMamu3syeamu 6xa3anuli npoyec.

Koarouosi cioBa: 300pakeHHst aBoBuUMipHOro rpadika (yHKUil, TaOnuI0 KOOpAMHAT TOYOK rpadika QyHKuii,
iH(pOopManiiftHi TeXHOIOTIi, orudpoBKa rpadika QyHKIII].

Abstract

It is often necessary to obtain a table of values of its coordinates from the graph of a function. Most often, similar
situations arise either during the analysis of literary data, when the results of research are presented in the form of a
two-dimensional graph that is not provided with an appropriate analytical expression, or the corresponding graph is
obtained with the help of specialized equipment as a result of conducting certain experiments. There are various
options for solving such a problem, starting from purely "manual™ without the use of a computer. The very operation of
digitizing two-dimensional graphs is quite routine and cumbersome, so it is natural to search for ways to automate this
procedure as much as possible. This work describes the method of using the free service, which helps to automate the
specified process to a large extent.

Keywords: image of a two-dimensional graph of a function, table of coordinates of points of a graph of a function,
information technologies, digitization of a graph of a function.

Beryn

B pi3nux ramyssx gociimkens [1-6] yacto Bunukae morpeda neperBoputH rpadik GyHKIT Ha TabIuUIIO 11
KoopauHAT. BinmoBigHy mporeaypy Ha3uBaTUMEMO OIUQPOBKOIO MBOBUMIpHOro Tpadika QyHkmii. Taka
HEOOXIZHICTh 3a3BMYail BHHUKAE TiJl Yac aHaji3y JITepaTypHHX IaHHX, KOJH Pe3yJbTaTH JOCHTiHKEHb
MoJiaHi y BHIISAAI 300pakeHHs JBOBHMIpHOro rpadika 0e3 aHamiTHYHOTO BHpasy, abo Koiu rpadik
OTPUMaHO 3a JIOTIOMOTI0I0 CIIELiali30BaHOTr0 O0JIaAHAHHS IMiJ] YaC EKCIIEPUMEHTIB. ICHYe KijlbKa MiIX0AiB 110
BUpILICHHS L€l 3a1a4i, TOYMHAIOYM BiJ py4HOro crnocodby 0e3 BuKopucTaHHs Komm'iorepa. IIpore mpouec
onu(poOBKMA BOBUMIPHHX TpadikiB € pPYTHHHAM 1 TPYJOMICTKHM, TOMY aKTyaJbHUM € TIOIIYK
iH(pOpMaLifHUX TEXHOJOTIH, 110 HAJAIOTh MOXJIMBICTH aBTOMATH3yBaTH IPOLEC PO3B’sI3yBaHHsS BKa3aHOI
3a1aul.

Memorwo uiei  poOOTH € BUCBITICHHS METOJWKH BHKOPHCTaHHS OC3KOIITOBHOTO  CEPBICY
https://automeris.io/, mo 3na4nor Mipor aBTOMaTH3ye Tpouec OUM(POBKH JBOBUMIpHOrO rpadika
GyHKII.
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PesyabTaTn qociaigxeHHs

1. Tlpu BxOzi Ha cTOpiHKY cepBicy https://automeris.io/ notpioHO BHOpaTH aiin.
Hartuckaemo “Ornsg” Ta BuOupaemo ¢aiin i3 moTpiOHEM Tpadikom, MICIS YOro
Hatuckaemo “Load”.

Select image fes or POF documents

2. o s )

You can algo drag and drop or paste images

3. cancel

) TOPIHII 3 ABJISIETHCS BIKHO JUIST BU TH " 1Ka. JKHOCTI
2. Ha cropinm 3’ €THCSI BIKHO 00 oce adika. B 3anexuocti
BiJI THITY, BUOMpaeMO MeToJ] Ha HaTtuckaemo “Calibrate”

Click four known points on the axes in the order shown in red. Twa.
on the X axis (X1, X2) and two on the ¥ auis (Y1, Y2).

3. [ coneel
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3. Ha rpadiky, BuctaBiasieMo kpaitHi Touku X1 Tta X2 Ha oci X Ta Touku Y1 ta y2 Ha
oci Y. Jlami y miBiii KOJOHII HamaeMoO iM 3Ha4deHHs (MiHIMadbHE Ta MaKCHUMAJIbHE
3HadeHHA 10 oci X Ta Y BiAMOBIHO), micis 4oro HaTuckaeMo “Calibrate”

i automerisio

Fle Hep @ B [ B & alassist

OO ¢ 00% Fit &

Image
Axes
Datasets

Measurements

ives
Add Calibration

Remove Grid

1.4

/\

a

“\‘—-ﬁ
I

1.

(44231, 77654

2, [ ¥ ses caliration

Specify four points: X1, X2 on X-auis and
1, ¥2 on ¥-axis

X-Axis | Linear v/]2.1
RN

x2

veauis [Linear <]2.2
e

v

| siap rotation correction

3. B

Refer o the expected input format for
calibration values, especially for dates
and exponentials.

. / \
/ \ \

Ll / \ 12[%
-1 E ] 6 -4 -2 4 f \‘ 2 4 f"l 6 ] w
."‘ \ '[ : \ / x .‘.‘\\.

/ \ / '

/ \ 1.3
12 v1 —

4. Ha OilyHuX MaHeNnsax MOKHA BHOpaTu py4yHy a00 aBTOMATHYHY PO3MITKY TOYOK

Ha rpadiky, KOOpIUHATH KUK BU OakaeTe BupaxysaTH. [licis Toro sk 6akaHi TOYKU
Oysu BHCTaBiieHi, HaTuckaere “View Data”

i automerisio File Help @

L EE 6 aasis

oo it @ ]

Image o 4 M Fah
Axes FRLY L / 5'.‘
Xy \ . h oy
Datasets s 1 1 iy L
mDefault Dataset % ' ' \ ,‘(’ 1
Measurements 1 % ; 1 I .
— 1 [ : t H 1
Lasel * ? 1 r 1
} H f t ; i Ca3s17e0 o501
Axes: [ XY v L 1 ’ L} ; 1
): ‘.' i L] 1. | manual Extraction
. . : t
_ ] 1 ! ! . 5 Add Point () | Adjust Paint (S}
Rename Dataset i 1 I H : $
1 4 ! 1 ! ! o i Delete Point (D)
Delete Dataset t . . . . L s 3 ;
. { I 1 jt . $
_ 4 L] . . ‘ ¢’ * 4
Edit Point Groups -‘.‘ § 1] i i o2 i ] f j 2. | Awomatic extraction
3. % ] 1 ] % ! { ! i o
Clear Data -“ 7 1 § * f . f !
- 1 |4 L] 4 1 ] |} ‘ color [ [Foreground +
Data Points: 255 L ] 1 ! L Fi 1S 4
L I . ‘r by 4 1 ‘.' . ! Distance 120 || Filter Colors
Vo4 L t '
L v g *. . YF L
o s Wl w; ,’- VL Algarithm | Averaging Window
/ ax1o e
AN \ a0 Px
\ / / \ Run
\ / 3\ A\
/ \ / \ / \
-0 £ 5 4 2/ L2 4/ 6 8 10
/ / A\ \
/ / \ x
/ \ /
\ /
-14 Nt o

5. Ha cTopiHIi 3’aBisS€ThCS BIKHO 13 IAHUMH BHCTaBJICHUX TOYOK. € MOXKIIMBICTH
3a/laT¥ TN COpPTyBaHHS ab0 ¢Gopmary miei iHpopMalii Ta IeperITHyTH KOOPAUHATH
KOYKHOT TOYKH, CKOITIFOBATH Ta €KCITOPTYBATH K TaOJIHUITIO, TOIIIO.
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BucHoBku

Omxe Oe3komTOBHUI OHNaiiH cepic https://automeris.io/ pa3oM 3 HaBeACHOI METOAUKOIO
HOTr0 BUKOPHCTAaHHS HAJa€ MOXIIMBICTh B 3HAYHIM Mipl aBTOMATHU3yBaTH IPoOIeC OIU(POBKH
rpadikiB QyHKLIA I THM CaMMM CYTT€BO MiJBUIIMTH €()EKTUBHICTh HAYKOBHX JOCIIJKEHb, II0
OB’ s13aH1 3 HEOOXITHICTIO PO3B’sI3aHHS MOAIOHUX 3a/1a4.
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Enexmpounne nayxoee euoanms
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Bumasens Ta BUTOTOBIIIOBAY -
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