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3AHAYI 3 MATEMATHKH IHTET'PATHBHOI O SMICTY
DOI: 10.14308/ite000507

3aoaui inmeepamueno2o 3micmy UMaz2arOmsv 3aCMOCY8AHHS 3HAHb | 6MIHb 3 DISHUX MeM 5K
OOHI€I HABYANLHOI OQUCYUNIiHU, MAaK [ pi3HUX. 30e0i1buw020 HA 3aHAMMAX (YU 6 OOMAWHIX
3a60AHHAX) PO32NA0AIOMbCA 3A60AHHS HA 3AC80EHHS PI3HUX 61ACMUBOCMEL NOHAMb, 3ACMOCYBAHHS
npu yvomy pizHUX meopem. Y makuti cnocid Gopmyromocs 00OHONpeOMemHi 3HAHHA ma wje U
8y3bK020 3micmy (3 oOHiei memu). Taki 3HAHHA € «peyenmypHumMuy, Mu HA3UBAEMO iX
ioeanizosanumu. Aoddce 60HU Oocumb OaneKi 6i0 mooenell pedalbHux npogheciinux npobdiem ma
npooOneM HCUMMsL 3a2a10M, OJisl PO36 A3aHHSA KOMPUX NOmpiOHO 3acmocy8amu 3HAHHA U YMIHH,
3000ymi 6 pi3HUX MeMax 00HO20 npedMema, PiHUX NPeoMemis, HCUMMEBO20 O0CBIOY.

s npakmuuno2o ¢hopmysanHs iHmezpamusHux 3Hanb NOMpPIOHO nepeo cyo’ exmamu Y4iHHs.
Cmasumu HAasuyaIbHi NPoOIeMU, KOMPI 68 MeHcax «8y3bKoi NpeOMemHOCMmi» He MOXlCymb Oymu
Po38’sa3anumu 83a2aui, abo make poss si3anHs 6yoe HAOMO CKIAOHUM, HANPUKIAO, CYymb I 3Micm
PO38’A3Y8aHHA  NpobOieMu  (HAyKOGl niOXo0u 00 pO38’A3Y8aHHA  NpoOIeMu, CMBOpPEeHHs
MamemMamuyHux Mmooenell, Cnocoou po36’sa3y8aHHs MAKux mooenel, 3acobu po3e’s3y6aHHs,
MemOOUKU 3ACmMoCy8anus 3aco0is, auaniz po3e’s3kie mooeneti i 8ubip nompiOHUX, 30iUCHEHHs
nepesipKu po36 a3Kie moujo) nomoHe y Haeali BUKOHAHHS MeXHIYHUX onepayii.

3a0aui  inmezpamuenozo  3micmy  3a36uuail  CKIAOMIW,  HIdJC  3a0aui  «8Y3bKOI
npeomemuocmiy. Y Hawux 3a0ayax NOKA3HUKOM MAKOi CKIAOHOCMI € 3MiCM HA84anbHOI 3a0aui,
KOMputl po3Kpumuii y nonepeonbomy ad3ayi.

Po3é’sa3ysanns 3anpononoganux y yiti cmammi 3a0a4 nompedye 3Hausb i3 KOHCMPYKMUBHOL
eeomempii (nobyoosa Koaa, wjo OOMUKAEMbCA 080X YU MPbOX Kil): 3 AHANIMUYHOI 2eomempii
(MemoO KoOpOuHam HAa NAOWUHI, 8i00ANb MIXHC 080MA MOYKAMU HA KOOPOUHAMHIU NIOWUHI), 3
aneebpu (CK1a0awHs cucmemu ippayioHanbHUX pPIi6HAHb, CROCIO po38 a3)y8aHHs MaKoi cucmemu,
PO38’A3aHHA CcucmeMu, auaniz pe3yibmamie i udIp NoOmpiOHO20 pO36°S3KY 3a 3HAUOEHUM
Kpumepiem, nepesipka po38’sA3Ki6 cucmemu, NOHAMMS GeKmopa 1 1020 KOOpOuHam), 3
MAmMemMamuyHo20 ananizy abo aneebpu 6 Kypci wKin i3 no2iubieHuUM SUGUEHHAM MAMeMamuKy 4u
Cneyianizo8anux Koaeoxcié (NOHAMms HeCKiHYeHOl 4ucio8oi nociiooenocmi ma ii 30idcHocmi,
npasuna 30iHCHOCMI HeCKIHYeHOI NOCAI008HOCMI Yucel, NOHAMMS YUCLI08020 pAOY I U020
30ICHOCTMI, NPABUNLA 30IHCHOCMI YUCTI08020 PAOY, OOUUCTIEHHS UJIeHI8 HeCKIHUEeHHOI ma YACMUHHUX
CYM 4uUCnoso2o psady 3 Hanepeod 3adauoio mounicmio); 3 Maple (opeanizayia niniunux npozpam,
opeauizayis Yukaie, YMOBHI nepexoou, HNOHAMMA MHONCUHU [ CHUCKIG@ [ poboma 3 HUuMU,
PO38 A3Y8AHHA CUCMEM HENIHIUHUX DIBHAHb, NOOYO08A PUCYHKIE Y NPOSPAMHOMY PEeHCUMI, YaCmUHY
cunmaxcucy Maple, cmeopenns npoecpamu 8ionogioHo 00 cnocoby po38 a3y6aHHsa 3a0ayi 3a2aiom,
mMamemamuyHoi mooeni U cnocoby ii po3e’si3y6anHs, Kpumepiro 8uOOpy NompiOH020 pO38 3Ky
Mooeni, YM08 | napamempis 6UXiOHUX 3a0ay.

Posg’azyeanna 3aoay inmezpamuenozo 3micmy @opmye iHmezpamueHi 3HAHHA AK 3HAHHSA
OLNbW BUCOKO20 DIBHS NOPIGHAHO 3 NPOCMOIO CYKYRHICMIO OOHONPEOMEMmHUX 3HAHb, PO36UBAE
NOWYKOB0-00CTIOHUYLKI, MEOpYl 30i0HOCMI, (hopMye mMEOpUULl NOMEHYIAN, MAmemMamudHy u
iHopmayitiny Kyremypy cy6’exmis yuinns. Taxi 3a0ayi He po36’A3VI0MbCs MUNOSUMU CNOCOOAMU
I 34 MaKumu o4 MUNOBUMU ANCOPUMMAMU, OJIsL KOJCHOI 3 HUX NOMPIOHO 3HaAUmMu ceiti cnocio
PO38’°A3Y8aHH I cMEopumu 8i0N0GIOHUIL IOMY ANOPUMM.

© KywHip B.A.
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Knrouoei cnosa: 3aoaui inmeepamugnozo 3micmy, iHmMeSpamueHi 3HAHHS, MAMeMaAmMuyHa
Mooenb 3a0ayi, 3Micm HaguanibHoi npodaemu, npoepama 6 Maple, ancopumm, npozpama.

Ha cborozHi oJHMM 3 BayKJIMBHX 3aB/laHb IPY HABYAHHI MAaTEMAaTUKHU YU 1HIIUX JUCLUIUIIH €
(dbopMyBaHHS IHTETPATUBHUX MUKIIPEIMETHUX 3HAHb W YMiHb SIK OLJIbII CKJIQJHUX, SIK 3HaHb OLTBII
BHCOKOI'O PiBHS MOPIBHSHO 3 PO3PI3HEHUMHU OJHONPEAMETHUMHM 3HaHHAMU. Curyauii GopMyBaHHS
IHTErpaTUBHUX 3HAHb BHUHUKAIOTH TNPH PO3B’SI3yBaHHI PI3HUX HABYAIBHUX CUTYallidd, CHOCOOH
pO3B’A3aHHA KOTPUX Yy MeKax OJHOTO HAaBYaJIbHOIO IpeAMeTa HaaTo CKiIagHi abo
«OJTHOTIPEIMETHE» PO3B’sA3yBaHHs B3araji mpobjeMaTudHe, a TO i HeMOKJIHBe. Tak, HaIpUKIal,
IPU PO3B’SI3yBaHHI T'€OMETPUYHMX 3a/ad KOPUCTYIOTHCS KOOPJMHATHUM METOAOM YU METOJOM
CKJIaJJaHHS CHCTEMH DIBHSIHb, PO3B’SI3yBaHHS KOTPUX HAJIEKO HE 3aBXAW IPOCTi; MPH BEIUKUX
OOYHCITIOBAaHHSIX Ta BHUKOHAaHHI CKJIQJHMX PHUCYHKIB — 1H(OpMaIiiHO-KOMYHIKAI[IHHUMHA
texHonorismu (IKT) Tomo.

3agaul IHTErpPaTUBHOIO 3MICTY MOTPIOHO MNPOMOHYBATH CYO’€KTaM YYiHHS HaBYaJIbHHUX
3aKJIiB PI3HOTO CTYNEHs, IMOYMHAIOYM BiJ KT Npo(iIbHOTO HAaBYaHHA U 3aKIHUYIOUH
MeJaroriYyHUMH, TEXHIYHUMH # EKOHOMIYHUMH yHIBepcUTeTaMH. BaximuBuM € Te, 1100
PO3B’A3yBaHH 33/1a4 IHTETPATHBHOTO 3MICTy HE BUMArajio 3HaHb i yMiHb, KOTP1 BUXOJATH 32 MEXI
HABYAJIbHUX MPOTPaM BiJNOBIHOTO HABUAIBHOIO 3aKiiaqy abo HeOOXiTHI 3HAHHS JOIIOBHIOBAIUCS
porpamMaMu T'ypTKiB, paKyIbTaTUBIB, CIIEHIATBHUX KYpPCIB.

Memoio cTaTTi € NPUKIAAW 3a/a4, pPO3B’sI3yBaHHSA KOTPUX BHMMAarae iHTerpamii 3HaHb i
yMiHb, C()OPMOBAHUX Y CYO’ €KTiB yUiHHS SIK NPHU BHUBYCHHI OKPEMHUX TEM OJHi€i HaBYaIbHOI
TUCHUIUTIHU, TaK 1 PI3HUX HaBYAIbHUX AUCUUIUIIH. IIpedmemom IOCTIHKEHHS BUCTYIAE 3MICT
IHTETpaTUBHUX 3a/1a4. 3A60aHHAMU JIOCIIJDKEHHS €. PO3KPHUTH CTPYKTYPY 1 3MICT HaBEIEHHX
IHTErpaTUBHUX 3a/1a4; IOCIIUTH IHTETPaTUBHI CKJIaI0B1 pO3B’A3yBaHHA 3a/1a4 SIK YCEpeInH1 OJIHi€T
HaBYaJIbHOT JUCIMIUIIHY, TaK 1 pI3HUX HAaBYAJIIbHUX AUCLMILIIH; CTBOPUTH AITOPUTMHU 1 IPOTrpaMu B
Maple 1715t po3B’sI3yBaHHS 3a/1a4.

BaxxnuBoro 03HaKOI 1HTETPATHBHOCTI 3alpONOHOBAaHUX Y CTATTI 3a/ad € BUKOPUCTAHHS
Maple-texHosnorii npu ix po3B’s3yBanHi. 3 npuBoay BukopuctanHs IKT y HaBuaHHI MaTeMaTHUKU
bukos B.1O. 3a3nauae, mo nponukHeHHs1 KT y HaBuanbHUN TpoleC CTBOPIOE MEPEIYMOBHU IS
Kap/IMHAJIBHOTO OHOBJIEHHS SIK 3MICTOBHO-LIbOBUX, TaK 1 TEXHOJOTIYHUX CTOPIH HaBYaHHS, IO
BUSBIIAETBCS Y CYTTEBOMY 30arayeHHi CHCTEMHU AMJAKTUYHUX HPUHOMIB, crmocoliB, 3aco0iB
HaBYaHHS, HETPAJAMULINHUX MeJaroriyHux TEXHOJIOTiH, cTBopeHuX Ha Bukopuctansi IKT [2].

ITo cyrti Bukopucranus IKT y HaBuaHHI MaTeMaTUKHU CTBOPIOE HOBY HaBYaJIbHY CHUTYAIIlO,
KOJIM TpEeIMETOM YYiHHS € HE TIIbKM BJAacHE «MareMaTWyHui mnpenmer», a i neBHa IKT
(1HpopMaIiTHO-KOMYHIKAI[IHHUI MpeIMEeT Y4iHHS), TOYHIIIE il MOMJIMBOCTI y PO3B’sI3yBaHHI Ti€l
4y 1HIIOT HaBYanbHOI cutyarii [8]. IIpu 1IbOMY HamoBHIOIOTHCS HOBHM 3MICTOM HAayKOBI IMiJXO/IH,
METOAM, CHocoOM HaBYaHHS MaTeMaTHKd. Ha chorojgHi CTOITh NHUTAaHHS NPO CTBOPEHHS
IHTErpaTUBHUX HaBYAJBHUX IUCIMIUIIH, HANPHUKIA, JIHIKHOI anre0pu, aHaTITUYHOI reoMmeTpii i
iHpopmaTuku. Baani cipobu B iboMy HanpsMKy 3aiiicaeni M.1.)Kannakom Tta iforo yunsimu [5].

3adaua 1. Jlano nBa KOHIICHTPHUYHI KOJa. BCTaHOBUTH BHWJ 3aJIGKHOCTI MK pajaiycaMu
BIUCAHUX 1 OMUCAHMX K1 rvn i R BIAMOBITHO Ta KIMBKICTIO N BOMCAHUX Y KUTBIE KiJI.

Po3eé’a3yeanns. 3po3ymino, mo He B Oyab-sIKe KiJbIIe MOXKHA BITUCATH KOJia TaK, 00 BOHU
3aMTOBHMJIM KiJIbLIE TMOBHICTIO. J[J151 pO3B’s13yBaHHS 331241 BUKOHAEMO Jii.

Jnst moOyI0BH KiJ1, IO BOUCYIOTHCS B KUJIbIIE, MOTPIOHO 3HANUTH 3aJIEKHICTh MIXK KIJTBKICTIO
BIIMCAHMX Y KUIbLE KUI N, pajiilycoM BHYTPIIIHBOTO KOJa KUIBI rvn, pajilycoM 30BHIIIHBOTO KOJa
KkutbIst R.

3 ManmoHKa | MOXKHA TaKy 3aJIeXKHICTh 3HAUTH.

s 1 BimmykaHHs po3risiHeMo TpuKyTHUK ABO. Bin npsmokyTtHuii. Toai maemo

AB . T
E—sm(;). (4)
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AB = R —2rvn . A0 = R +2rvn . IlincraBuBimm 3nauenHss AB 1 AO B (4), miciist nepeTBOPeHb
MaEMO
1+ sin(™)
R=ron.———1_ (5)
. T
1—sin(—)
n

Sxmo B3sTH n=20, rvn=10, To R=13.70888707, rad=1.854443535, ne rad — paxmiycu
BIMcaHuX y Kinmble ki, Ha xomi (0, 0, rvntrad) OyayTh jnexaTu LHEHTPU BIOUCAHUX Yy KUIbLE KiJ.
[Toznaunmo pasaiyc uporo xoisa rl. 3po3ymino, mo rl=rvn+rad=11.854443535.

JUis BU3HAYEHHS KOOPJAMHAT LIEHTPIB BIHMCAHUX Y KUIbIE KiJT BUKOPUCTAEMO MOJIAPHY
CHCTEMY KOOPAWHAT

i-1)rx . (i-1)- 7 .
x=rl- cos(g), y=rl sm(i), i=12,..,20.
10 10
Bukopucraemo Maple a1 oGuucieHHs KOOpIMHAT IEHTpiB ycix 20 Kii, M0 BOMCaHI B
KUTBIlE, 1X pajiycu Ta moOyayemo BmmcaHi koja. [Iporpama Ta pesynbpTaTu ii poOOTH HaBelIeHI

HK4e (Mai. 1 Buie).

Ilpocpamal.
with(MTM) : with(plottools) : with(plots) :

LS IR B L B L B B |

unassign('rve', 'rad','R','L'\x'y"\r')i', j'\n') :

1+sin(&)
n:=20:rvn = 10:R = evalf rvn-—;i rad
l—sin(—)
n
_ R-rvn
2
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forifrom 1 by 1 tondo

x[i] = evalf( (%j-cos(%?i)j :

y[i] = evalj‘((%)-sin[ ii)l -Pi)) :
rli] == rad:

cli] = circle([x[i],¥[i]], r[{]) :
print('i'=1i,L[i]) : end do:

unassign('')

m:= [c[i]$(i=1.20)]:

c2l = circle([O O] R) :¢22 := circle([0,0],rvn) :
c23 = circle(| ,rvn +rad) :

—plot(evalf(tan[ i j)-x,x=0..l3) :
evalf tan( -] -xx=0..13) :
ool )

pio
[evalf tan( ) -x,x=0..14):
unassign(l )

pll == [p[il]$(i1=1.3)]:

o[22 )

._ RArm) . (1 .)).
vk = eva_lf[ [—2 ] sm( 20 Pl)) :
t11[1] := textplot([0, 0, "O" ], align = {below, right}) :

[
t11{2] = textplot([x[2], y[2], "A"], align = {above, right}) :
t11{3] = textplot([xk, yk, "B"], align = { below, right}) :

unassign('k') :
tl == [t11[k]$(k=1.3)]:
display(m, c21, c22, ¢23, p11, t1)

[Iporpama Bunae Ha expan Tpu mapamerpu [x[i], y[i], r[1]], 1=1, 2, ... A7 KOKHOTO KOJa.

i:1 [11.85444354,0.,1.854443535]
=2,[11.27424578, 3. 663224513 1.854443535
=3,[9.590446282, 6.967867088, 1.854443535
=4,[6.967867086,9.590446283, 1.854443535
=5,[3.663224506, 11.27424578, 1.854443535
=6, [0., 11.85444354, 1.854443535]
=71~
=8,[-
=9[-

=1
=1

il

>

—

, [ =3.663224506, 11.27424578, 1.854443535]
-6.967867086, 9.590446283, 1.854443535]
-9.590446282, 6.967867088, 1.854443535]
0, [ -11.27424578, 3.663224513, 1.854443535]
1, [ -11.85444354, 0., 1.854443535]
2,[-11.27424578, 3 663224513, 1.854443535
3,[-9.590446282, -6.967867088, 1.854443535
i=14,[-6.967867086, -9.590446283, 1.854443535
i=15,[-3.663224506, -11.27424578, 1.854443535

6, [

7.1

8, [

9

0,[

il
E
b}
>

>

>

1
=1
1

—_—

i=16,[0., -11.85444354, 1.854443535]

3.6632245006, -11.27424578, 1.854443535
6.967867086, -9.590446283, 1.854443535
9.590446282, -6.967867088, 1.854443535
11.27424578, -3.663224513, 1.854443535

i=1
i=1
i—l,

=20,

b

b

—

3aoaua 2. Po3paxyBaTd, SKUMH TIOBHHHI OyTHM BHYTpIIIHINA 1 30BHIINHINA pamiycu
KyJIBKOBOTO MiJIIMIHUKA, [00 Yy Hboro mnomictuiocs 20 KympoK jgiamMeTrpoM 16 MM.
(M.41. Beirorckuit  [3]).

10
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Jis po3B’si3yBaHHSl CKOPUCTAEMOCS OTPHMaHOIO BHIIE (Gopmynoro (5), B3sBIIM B Hii
R=rvn+2rad. [TincTaBumo e 3HaueHHs R y hopmyiy (5), micis mepeTBOPEeHb 0CPKUMO

1—sin(”™)
ron=rad ——1 (6)
sin( z )
n

VY mamii 3agadi rad=6, n=20. Toxi
8[ 1 — sin[ P ] j

20)) |

sin( ﬁ) ,
20

43.13962575

R=rvn+2rad=59.13962575, mo cniBnanae 3 pe3yiabratamu B [3].

3aoaua 3. Y xono pamiyca R=3 Bnucane koo pajiyca rvin=2 TaK, II[0 BOHH JOTUKAIOTHCS
BHYTpIIIHIM 4YMHOM. Bmmcatu B yTBOpeHy ABoMa Kojamu ¢irypy («poraiuk») Koia, Mo
JOTUKAIOTHCS OJTHE OJJHOTO 1 IBOX 33/1aHUX KiJI. 3HAWTH CyMapHY IUIONTy OTPUMAHUX KPYTiB.

Po3p’siyBanHs. 3aradbHUil MiaXiA A0 pO3B’A3yBaHHS 3ajadi IPYHTYEThCA Ha 17esx 1
pesynbratax mpaiii [7]. [Iporec po3B’si3yBaHHS PO3MOYUHAOTHLCS 3 MOOYJOBH MallIOHKA (MAFOHOK
2 nobynoBanuii B Maple). [TlotpibHO Bu3HauuTH KOOpaAMHATH HEeHTpiB (x[1], y[i]) 1 ixHi paxiycu 1[i],
i=1,2,... Bmoucanux kir. CKopuUCTaEMOCS METOJAoM KoopauHaT. Y Hac u=x[i+l], v=y[i+1]. 3
MaJroHKa 2 BUaHO, mo x[1]=0, y[1]=1, r[1]=1.

Jaui mocmimoBHo 3Haxomumo x[i], y[i], r[i], =2, 3 ... (Y {pOMY MOJISITa€ HAYKOBHH TiAX1]
710 po3B’si3yBaHHS 3a1a4i). Buxoasuu 3 mamonka 2 1 GopMynu Bijani Ha MIIOIMIKMHI B KOOPAUHATAX
[4], ckiamaeMo cuCTeMy JBOX HENIHIMHMX PIBHSHB 3 JBOMa HEBIOMUMHU (MaTeMaTHYHA MOJIENb

3az1a4i)
(v f 223 (o3 i=2,3 (7)
m—2:\/(u_x[i_ll)2+(v_y[i_1])2_r[i_lla RS N
2

12
I[Ipu 1=2 cucrema (7) wmarume po3B’s3ku: 1) [x[2]:—,y[2]:7]; 2)

>

rvn == evalf

1
7
12

[x[2] = R y[2] = %] . JAns «mpaBuX» KT TAXOAUTH PO3B’A30K 1).

{11 ¥[1D

Puc. 2. (Ilpoepama 7)

11
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Cucrema (7) HaATO CKJIagHA AJIS1 PyYHUX 00uUnCieHb. ToMy BOHA pPO3B’S3y€ThCS B MpoOrpami
2, HanucaHid Ha Maple. Tam ke BHKOHYeTbcs ToOymoBa MamroHKa 2. Memoo po36’sa3y8anHs
cucmemu (7) (po36’szyeanus mamemamudnoi moodeni 3a0adi) 01 KOPUCMYBAYA 3ATUUUAEMbCS
HegI0OMUM, 8iH 3ANUWLAEMbCA 3aX08aHUM Y Modcaueocmsax Maple. BuzHaueHa y3aranbHeHa Jis
«pO3B’s3yBaHHS CHUCTEMH piBHSAHB (7)» BUKOHYeThCs B Maple, a TaHITIOXKOK orepamii i€l 1ii «cam
co0or0 po3ymieThes» (cmoci® po3B’s3yBaHHS CHCTEMH 1ppalliOHAIBHUX PIBHSIHB 1 BiIMOBIIHUN
QJITOPUTM).

Ilpozpama 2.

Mogens (7) po3B’si3yBaHHA 3ahadi Mae aBa po3B’si3ku. Crouyarky OyneMo 3HAXOAWUTH
KOOPJMHATH IIEHTPIB «IpaBUX» BIUCAHUX KUT 1 iXHI pajiycH, JiBl PO3TaIlOBaHi CHMETPUYHO
BIIHOCHO oci opauHaT. Ha koxHiW ireparmii 3 JBOX OTpPUMAaHHUX PO3B’SI3KIB MOAENi 3amadi
BHOUpaeThcs MOTpiOHMN. [lapameTpu 1ux po3B’si3KiB (KOOPIMHATU IEHTPIB BIHUCAHUX <JTIIBHX) 1
«tpaBux» Kin) Oynytsb (i-1)-um i (i+1)-um komamu. Bonn «cumeTpudHi» BiTHOCHO i-To Koia. Ham
MOTpiOHE KOJIO, KOTPE pO3TallOBaHE BHILE, a, 3HAYUTh, OpJMHATA HOro IIEHTPY MOBHHHA OYyTH
oinpmoro. Le i Oyne kputepiem BUOOPY MOTPIOHUX PO3B’SI3KIB CUCTEMHU (7) AJIS «IIPABUX» KiJl.

Jis kpamoro po3yMiHHS TMporpaM HagaMoO KOPOTKUHM omuc mo3HayeHb. llporpama 2
BUKOPUCTOBYE MOAynb (maketr) MTM, mo mae 3Mory OubII palioHaIbHO PO3B’S3YBaTH CHCTEMY
(7). L — cnucok 3 enemenTiB-BekTOpiB [X[1],y[1], 1[i]], i=1, 2, ... n qya «mpaBuX» KiI. S — CIHUCOK 3
enemenTiB-BekTopiB [—Xx[j], y[jl, r[j1], j=2,3,...n A «CTBUX» KL X 1 y — CIIHCKH a0CIHC 1 OpJMHAT
LEHTPIB KiJ 3 eneMeHTamu X[i], y[i] BiAmoBimHO. ¢ 1 d — CIHCKH «IIpaBUX» 1 «IIBHX» KT SIK
rE€OMETPHUYHUX O0’€KTIB. I — CIUCKU PajiyCiB BINHCAHUX KiT. ¢l i ¢2 BepXHi Ta HW)KHI YaCTHHU
EIIIINCY K TEOMETPUYHUX 00’ €KTIB (Ha eirci po3TalioBaHi IEHTPH BIUCAHUX Kil). ckl 1 ck2 — nBa
BUXIHI 0a30Bi KOJIa SIK TEOMETPHYHI 00’ €KTH. lin — CIMCOK JIIHIA K TEOMETPUIHUX 00’ EKTIB. Z —
CIHCOK IMO3HAaYeHb TOYOK Ta X KOOPJUHAT K T€OMETPUYHUX 00’ €KTIB.

[Tporpama Bugae uist 1€CATHU «IIpaBUX» 1 I€B AT «JIIBUX» KU SIK TOYHI 3HaU€HHS (y BUTIISAIL
3BHYaliHUX Jpo0iB) mapaMeTpiB, TaK 1 HAOMMKEHMX y BUIJISAL JIECATKOBUX ApoOiB (y mporpami
cnucku L 1 S BiamoBiHO).

with(MTM) : with(plottools) : with(plots) :
unassign( |xV’ Y)}l’ ’rl’ ’LV,Vn” lt” ICV’ le) :

n:=10:

L = seq([x[i],y[i], r[i]],i=1.n):

S = seq([-x[j], ¥[j], [ j]).j=2.n)
x[1]=0:y[1l]=1:r1]=1

c[1] = circle([x[1],y[1]], r[1])

A2) = 2] = - 2] = 3 = Val2P + (012)-3)?
c[2] = circle([x[2],¥[2]], r[2]) :

print(1,L[1]) :
print(2,L[2]) :

12
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forifrom3 by 1tondo unasszgn(' W'

u,v:=solve(\/u +(v—4 —2:3—\/ u2+(v—3)2,

Wt + (v—4)° —2:\/(u—x[i— 1)+ (v—yli —11)* -r[i

~1))

iv[2] > V[ 1] thenx[i] == u[2] : y[i] == v[2]
elsex[i] == u[1]:y[i v[ 1] end if:

=

i) = 3= xlil2 + (3[i1-3)
print(i, L[i],evalf (L[i])) :

cli] = circle([x[i], y[i]], {i]) :
end do:
print(S) :

for j from 2 by 1 tondo

dlj] = circle([ -x[j],y[ /1], 7{/j]) :

end do:

6. —
el == plot| 0.5-] 5.+ 5 +7.[,x=-3.3|:
e2 = plot| - 6 +7. | +7,x=-3.3]:
l]==plot —% x+3,x= 03}

12 12
2 =1 0,4 :
1ne[[ ], 7 7 D

5
_ (2 127712
14 := line 7 7],[5,3}]
15 := plot(3,x=0.3) :
t[1] :== textplot([0, 4, "(0, 4)"], align = {above, right}) :
t[2] := textplot([0, 3,"(0, 3)"], allgn— {above, right}) :
t[3] = textplot([0, 1, "(x[l yl1D"], align = {below, right}) :
t[4] == textplot[ 72 — "(x ily[iD" allgn—rzght)
textplot[ ?2, , "(u, v)"'|, align = {below, rlght})

unassign('k') :

t = [t[k]$(k=1.5)]:

unassign('i')

c=[c[i]$(i=1.10)]:

unassign (') :

d=[d[j]$(j=2.10)]:

crl = circle([0,3],3) :cr2 == circle([0,4],2) :
display(crl, cr2,t,c,el, e2,11,12,13,14,15,d)

1,[0,1,1]
(12 12 6
[ 2. 2.8
(12, 3
3|3 ] [2.400000000, 3., 0.6000000000]
4, % 4, % ] [2.400000000, 4., 0.4000000000]
5, %, % % ,[2.181818182, 4636363636, 0.2727272727]
6. % 13516 361 } [1.935483871, 5.032258065, 0.1935483871]

13
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7, [% 377 %} [1.714285714, 5.285714286,0.1428571429]
8 60 6
[ 55° 11° 55 ] [1.527272727, 5.454545455,0.1090909091 |
9, ﬁ, ﬁ, 2 , [1.371428571, 5.571428571, 0.08571428571]
357 7735
36 164 2
10, [ 29" 29 * 29 ], [1.241379310, 5.655172414, 0.06896551724]
12 6 12 2 24 51 3
[ H > ] 45H 11’11’11’[
60 156

317 31 3_1H_77

39 3 1[.36 164 2
77357 29° 29 ° 29

3aoaua 4. BuzHaunTy, Ha K1 JiHIT J€KaTh IEHTPU BIUCAHUX KiJI.

Po3B’si3yBaHHs. LenTpu ycix BOHMcaHUX Kil OyAyTh JIKAaTH HA €JINCl 3 IEHTPOM Y

touti (o, %) 3 OCAMH a:\/g,bzg.

1 37L 84 60 6 ][ 48
70 557 117 55| 35

2 2
X Ay-35) _, o)
6 25
VY nporpaMHOMYy peXHMiI MOXHa IIOKa3aTH, LI0 KOOPAMHATU LIEHTPIB BIUCAHUX KIJI
3aJJ0BOJIBHSIIOTH PIBHAHHIO €JIirca Uit OyAb-IKOro CKIH4€HOTO 3HAYEeHHS N.
Ilpocpama 3. (Mosxe BUKOHYBATHUCS TUIbKH MIC/Isl BUKOHAaHHS B Maple nporpamu 2. Amke

MHoxkuHa L(x[1], y[1], r[1]), 1=1,2,...,n) oOpaxoByeThcs B mporpami 2). IIporpama mpaiitoe B pesxxumi
TOYHUX OOYHCIIECHb.
>

forifrom 1 by 1 ton do

732
e a7
e X[7] ( 2
if 5 + 55 * 1
then print('i'= i, fals)
end if: end do: print('yce oobpe' ) :

yce 0obpe

OpHak Taka mepeBipka Ui CKIHYEHOTO YKciia YWIeHIB HECKIHYEHOI MOCIiI0BHOCTI 111 HE €
JIOBEICHHSM 32 TIOBHOKO MAaTEMaTHYHOO 1HIYKITI€0. JJI MOBHOI 1HAYKIII MOTPIOHO MOKa3aTH, 11O 1
1eHTp (n+1)-ro koma Oyne nexxatu Ha HaBeAeHOMY Buile eminci. [Toznaunmo u=x[n+1], v=y[n+1].
JIist BiAITYKaHHS U 1 V CKIAJEMO 1 BAKOHAEMO MPOTpaMy.

Ilpozpama 4.

with(MTM) : unassign('u', 'v') :

u,vi= solve(\/ W+ (v—4)F —2=3-J i + (v—3)%,
W’ + (v —4)° —2=\/(u—x[i—1])2+(v—y[i—1])2 i
—1],u,v)

u[l] = factor(u[ 1]);v[1] = factor(v[1]);
u[2] = factor(u[2]); v[2] = factor(v[2]);

14
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Pe3ynbraT BUKOHAHHS MPOrpamMH TaKHid (HABOAKUMO IIi PE3yJIbTaTH 1100 YuTay 3p03yMiB sIKi
CKJIaJH1 00YMCIICHHS TOTPIOHO BUKOHYBATH)
2

— 2 2 2 2
up = (216}61._1 —12x; 84Xy —12x_ 5,

2 2 4
+12x_y_ 12X

i —

2 2 2
5y, (—6xl,_1 (r._l —d4r,_ | —x_ | +8y  —12—

1 1

12

y?—l) (%—1 Tor,_, _x?—l +6y_, _y?—l))

+rl._1(—6x2 (r2 4rl.

2
oy A T 8y 12—

12

y?—l) (r?—l Tor,_, _x?—l T6y_, _y$—1>)

+18(—6xf_l(r? 4r,_ =X +8y_ —12—

i—1 i1 i—1

Vo) (A +6ny = e~ ) ) (324

2 2
— IOyl._lrl._1 —i—24)cl._1 —180yl._] —i—36rl._l +25yi—l +
2
ri—l)xi—l)

1 2 2 2
v = (2521’1._1 =25y, _ v —5x_ i, T 78x;_ +648

2 2 2 2
+25x v =Sy o — 90y, + 1025

3 3
—180yl._1 —I—25yl._1 _6Oyi—1ri—l +5r_
2 2 2
+ 10(—6xl._1 (rl._l —dr_ =X +8y_ —12—

) (A +6ry = er —2)) ) (324

2 2
—IOyl._lrl._l —i—24xl._l — 180yl._1 +36rl._1 —i—25yl._1 +

7))
i—1

— 2 2 2 2 2
Uy .——(—216xl._1 + 12)61._1rl._l —I—84xl._1yl._1 + 12xl._1rl._1

i—

2 2 4
—12x7_ i — 12x_,

2 2 2
18 (=627 (| —dr_ = +8y_ — 12—

12

yf—l) (’?—1 +67_, _xf—l +6y,_,4 _y?—l))

2 2 2
—S3)i (_6xi—1 (ri—l —A4r_ x5 H8y_ — 12—
12

yf—l) (”?—1 Tor_, _xf—l +6y,_ _y?—l))

T ('6’“?—1 (”;‘2—1

y?—l) (V?—1 T6r,_, _xf—l +6y,_, _3’12—1))1/2)/«32‘1

2 2
_t24x | — 180y, _, +36r,_ +25y;/_ | +

2
—41"[._1 —X_ —i—8y[._1 —12 —

=10y, _r,

1
r ).x )
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1
v, = Y (—2521/1._1 +25yl._1r?_1 +5x?_1rl._1 —78)6?_1

2 2 2 2
— 648 — 25x; Vi TSy +90yl._] — 102rl._

i— i 1

3 3
+ 180y, | —25y;_ | + 60y, _,r._, —5r_,

+ 10(—6xf_1 (rf_l —d4r,_ =X +8y | — 12—

2 2 2 2 '/2)/
yi—l)(ri—l+6ri—1_xi—1+6yi—l_yi—l)) (324
— 10y, _ r_ +24x_ | — 180y, _, +36r,_ +255°_, +

7_y)
i—1

Ilpozpama 5. (BUKOHYETBCS TUTBKM ICIS BHKOHAHHA HporpamMu 4 B PEXUMI TOYHHUX
obuucnens). [lporpama 5 mepeBipsie, 4n HanexaTh 3HaHAEHI MPOrpamMol0 4 KOOPIMHATH IEHTPIB
BIIMCAHMX Kin y 3aranpHoMy B (u[1],v[1]), (u[2],v[2]) piBusHHIO enmincy. Llum camum Oyne
MIO0Ka3aHo, 10 KOOPAMHATH 3HAH/ICHI IPaBUIBHO.

7 2
4-1v[2]-—=
u[ 2] [ 2 ) .
factor| expand o + 23 ;
7 2
D ey
factor| expand +

1

1

>

3po3yMino, 10 BCl HaBEEH1 0OYUCIEHHS] BUKOHATH BPYYHY NMPAKTHUYHO HEMOXKIIUBO.

OTxe, METO/IOM MOBHOI MaTeMaTUYHOI 1HAYKIII MM MOKa3aJlH, 110 [EHTPU BCIX BIHCAHUX
KiJ J1exkaTh Ha eminci (3).

o
3adaua 5. llokazatu, MO psij 7Z'-ZS[ i/, ckimazgeHW# 13 TUION] BIUCAHUX KpPYTiB, Oyie
1
301KHUM.
Po3eé’azyeanns. [MoTpi6HO TOKa3aTH, MmO mMocHinoBHiCTE S[i] =rx-r[i]*, i=12,...
Oyne 36iratucst (TMOKaXeMo ISl «IIPaBUX» KiJ, TOYMHAKOYHM 3 TEPIIOTO KOJIA, IJIS «JTIBUX» KUI
aHaJIOTIyHO). 3 TEOMETPUYHUX MIPKYBaHb 3pO3yMINIO, IO KOOPAMHATH ILIEHTPIB BIHMCAHUX KiJ
(x[i], y[i ])—)(0,6) Opu pycl LUX LeHTpiB mo emnincy (5) 3 mpsamyBaHHsIM i —>oo. Toxi

. . . 2 . . . .
rfi] =3 —\/x[t]2 + (y[t] —3) — 0 mpu i — oo. Uentpu Brucanux kin (x[i], y[i]) pyxaroTbcs
no emincy (3) 1 mocmimoBHicTh X[i], 1=1, 2,... Oyae, MOYMHAIOYHM 3 1=3 MOHOTOHHO CHAJHOIO i
oOmMexeHoro 3Hn3y unciioM Hyib. Tomi (M.L Ixkine [11]) Bona Mmatume rpanutiero yucio 0 (Touna
HUKHS TpaHb). AHAIOTIYHO MOCHigoBHICTH Y[i], i=1, 2,... OyIe MOHOTOHHO pPOCTYYOK i
00OMEKEeHOI0 3BepXy 4YuciIoM 6, 1 MaTHUMe T'PaHUII0 Yucio 6 (TouHa BepxHS rpaHb). Buxoasuu 3

. . .72 . .
piBHAHHA  emmnca (3), MoxHa  BuU3HauuTH  X[i] 1 migcraButd B (dopmydy

rfi] =3- \/x[i/2 +(pfi]-3) . [Micns HEPETBOPEHb MaTHMEMO
i+ —yli . : : . :

rli] =3- y[lg 9.6 ‘:[l] —0 npu i—>oo. Tomi Oyge 30KHOW 1 IIOCHIJOBHICT

sfi] =x-r[i]?, i=12,..., amke, nounHaoun 3 aeskoro Homepa k rfiJ*<r[i] . To6to 36ixHa

nocHinoBHICT F[i], 1=1,2... Oyne MaxKOpaHTOIO JJIs MOCHiIOBHOCTI F[i ] > Tomi Oyne 301KHUM i

16
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psn Z sfi] = 7[2 r[i]*. OxpiM LIbOTO TOCTiOBHICTH HOTO YaCTMHHUX CYM («IIpaBi» KpyTH,

n
JUIS «JTIBUX» aHaJoriuHo) S [/n] = Zs[ i/, n=1,2,... Oyne MOHOTOHHO POCTYYOIO 1 OOMEKEHOIO
1

o0
3ropy IUIOMICK0 «POoraliika». 3HA4YUTh OyJe ICHYBaTH 1 cyMa psany S = ZS[ if.
1
3aoaua 6. 3HaiiTn HAOMMKEHE 3HAYCHHS CYMHU IUIOL] BIHCAHUX Y «pPOTAIHMK» KPYTiB
(«TiBHX» 1 «@IpaBUX»). 3arajibHe YUCIIO KPYTiB 19 (AeCITh «IpaBUX» 1 I€B’SATh «JIIBUX)).
Po3¢’a3yeanna. AnropuT™ po3B’si3yBaHHs BUIHO 3 IIporpamu 6.

Ilpozpama 6. (Mosxe TipaitoBaTH TUIBKH TICJIsl BUKOHAHHS TIPOTPaMH 2).

>
unassign('S') : § =0 :print( i'=1,'S= Pi~r[1]2, 'S'= eva_lf(Pi

A1) :

forifrom2by1tondo
S:=S+2- Pi~r[i]2 cprint('i=1,S'=S8,'S'= evalf(S)) :end do:
S=S8+ Pi~r[l]2;print('S’z evalf(S));

i=1,5=mn8= (3.141592654)

i=2,8= % S = (4.616217777)
i=3,8= % T, S = (6.878164488)
i=4,8= % T, S = (7.883474137)
i=58= ?Zgggi 7, S = (8.350818500)
i=6,5= % m, S = (8.586192767)
i=7,8= %ﬁgg;‘ T, S = (8.714421040)
i=8,5=%n,3z (8.789196135)
i=9,8= % 7, S = (8.835358314)
i=10,5= % T, S = (8.865242667)
91569220997

723959118645 ©
S =~ (12.00683532)

3aoaua 7. ObuucnioBaTu 3HaueHHs x[i], y[i], r[i], i=1,2, ... 10 TUX mip, MOKU PI3HHUIIS MiXK
iXHIMH cyciaHIMH 3HaYeHHSIMU He Oyae menta 0.001.

Po3é’azyeanns. KpurepieM 1is 3aKiHUeHHS 00UUCIieHb Oyie

Delta<=abs(x[i]-x[i-1])+abs(y[i]-y[i-1])+abs(r[i]-r[i-1])

Ilpozpama 7.

Jns opranizanii nukiay Bukopuctaemo omeparop while. Ilporpama mpairoe B pexumax
TOYHHUX 1 HAOMM>KEHUX OOUYUCIICHbD.

17
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with(MTM) -

unassign(x','y','r','L") : eps = 0.001 :
ni=2:

L= seq( [xl.,yl., rl.],i: 1 n) :
x[1]=0:y[1]=1:r1]:=1:

A[2] = = (2] = - 2] = 3 = x2F + 012)-3)?
j =2
lwhileabs( L[i—1][1]-L[i][1]) +abs(L[i — 1][2]-L[i][2])
+abs(L[i — 1][3]-L[{][3]) = epsdoi =i+ 1:
unassign('u'\v') :
ni=i:

L:= seq( [xl.,yl., rl.],i= 1 n) :
u,v = solve(xl W + (\/—4)2 —2=3-J i+ (v—3)2,
P+ (=42 —2=J (u—xli— 11>+ (v—y[i —1])> i
1)

i9[2] > V[ 1] thenx[i] == u[2] : y[i] == [2]

else x[i] :== u[1] : y[i] == v[1] endif:
i) = 3= il + (1i]-3)” -
end do:
A= abs(L[i — 1][1]-L[{][1]) + abs(L[i — 1][2]-L[{][2])
+ abs(L[i — 1][3] L[ 131)
print('i'=1i) : print('L{i]'= L[i]) :
)

L[
print('L[i]'= evalf (L[i])) : print('A'= evalf(A)) :
i=114
| 1356 15324 6
i | 127757 2555 7 12775
=10.1061448141, 5.997651663, 0.0004696673190]

A =0.0009973413586

Otxe, 3a HaBeIEHUM KpHUTEpIEM (IOCUTHh CWJIBHHMM) MOTpiOHO 0OpaxyBaTu MapamMeTpu
Brucanux kin ao 114 sxmrouno [x[114], y[114], r[114]]. Ananoriuno MokHa oOpaxyBaTH KiJTbKiCTb
MOTPIOHUX KPYTiB, 11100 pi3HULIA IIJIOL] OCTaHHIX Oysa MeHIa delta.

3aoaua 8. 3a1ficHUTA JEKOMIIO3UIIIO 3a7a4il 3 Ha JIBI 3a1a4i.

Po3é’azyeanns.

[Tporpama 2 i mogamnbIi NporpaMy MPaIOIOTh 1 BUAAIOTH TOYHI Pe3yNbTaTH TUIBKH TOI,
konu cuctema (7) Mae TUTbKH paifioHalibHI po3B’s13ku. OnHaK HemiHilHaA cuctema (7) Moke MaTH i
ippamioHaibHi po3B’si3kH. ToMy MOTPiIOHO mporpamy 2 HamucaTd Ui 3arajJbHOTO BHIAAKY —
PO3B’s13KM OyIyTh TIIBKU A1ICHI 1 HAOIMKEH].

[TIporpama 2 nocuth Benuka. JlominbHO po30ouTH ii Ha Bl MporpamMu BIATOBIIHO
JeKOMIIO3MIIT BuXinHOT 3a1aui. [lepria 3agaya i BIANOBIIHA MporpaMa OOYUCIIOE KOOPAUHATH U
pajniycd BIMCAaHUX KUI, a Jpyra 3ajadya i BIAMOBIHA MporpaMa BUKOHYIOTh MOOYIOBY BCHOTO
MAaJTFOHKA.

[Tporpama 2 po3B’s3ye 3adauy 3 3 BU3HAUEHUMH PajJiycaMy 30BHIIIHBOTO i BHYTPIIIHBOTO
KiJ, a came: rvn=2, R=3. [Ipu Takux BUXIAHUX AAHUX KOOPJAMHATH BIIUCAHUX B «POTATHK» KUI 1 IXHI1
paniycu OyayThb BHM3Ha4yeHI K pauioHanbHI uyucna. OJHAK € CEHC HalucaTH Iporpamy, KoTpa
3aiiicHIOBasIa O OOYHMCIICHHS IIEHPTIB BIIMCAHUX KU 1 IXHIX paiyciB A TOBUTbHUX 1vn < R.

VYci Tpu HaBezeHi nmpobiieMu OynyTh po3B’s3aHl HIDKYE Y BUTIISAAL ABOX mporpaM. OcTtanHii
UK TporpaMu 8§ TeEpeBipsie HAIEKHICTh IMEHTPIB Kin emincy. OOYMCIeHHS BUKOHYIOTHCS B
HAOJIMKEHOMY PEKUMI.

18
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Ilpocpama 8. (R=7, rvn=5, n=10).
with(MTM) -

unassign(x','y','r,'L"\S"\n",'i";j1'j2")
n=10:R:=7.:rvn=15.:

L = seq([x[i],y[i],r[i]),i=1.n) :

S = seq([ -x[j2],y[j2], [j2]).j2=2.n) :
x[1]==0:y[1]=R—rvn:r[1] := R —rvn:
print('i'=1,L[1]) :c[1] := circle([x[1],y[1]],7[1]) :

forifrom2byltondo unassign('u',v') :
u,v = solve(\/ W + (v—2-R +rvn) —r1vn=R
u2+(v—R)2,
\/uz—i- v—2. R—l—rvn)2 —1vn
=i =102+ (=i — 112 i —1])

lfv[Z] >v[1]andu[2] > Othenx[{] := u[2] :y[{] :
elifv[2] <v[1]andu[1] > 0 thenx[i] = u[1]:
if:
=R — \/ 2 + ( —R)? :
prznt(z—z evalf( [z]))
1, v

cli] = circle([x[i], y[i]], {i]) :
end do:

for ;2 from 1 by 1 ton -1do print(j2'=j2, evalf(S[j2])) :end do:
R+rm 3R—rvn

b= -,  xe = 0:ye:= 2

_ x[2]-1 ]]
‘ ab{sqr{ b~ (b12] e J)

forj/ from 1 by 1 tondo

2 N2
Print( x[]zl] + (y[]liz ve) ) :end do:
a

1,[0,2.,2.]

2, [3.589743590, 3.230769231, 1.794871795]
3, [5.490196079, 5.764705883, 1.372549019]
4,[5.915492958, 8.084507042, 0.985915493]
5, [5.656565657, 9.757575757, 0.707070707]
6, [ ]
7, [ ]
8, [ ]
9 [
1

>

>

5.185185186, 10.88888889,0.518518517
4.692737431, 11.65363128, 0.391061455
, 14.242424244,12.18181818, 0.303030303
, [3.848797253, 12.55670103, 0.240549828]
0, [3.509749305, 12.83008356, 0.194986076]

>

>

i
i
i
i
i
i
i
i
i
i

j2=1,[-3.589743590, 3.230769231, 1.794871795]
j2=2,[-5.490196079, 5.764705883, 1.372549019]
j2=3,[-5.915492958, 8.084507042, 0.985915493]
j2=4,[-5.656565657,9.757575757,0.707070707]
j2=5,[-5.185185186, 10.88888889, 0.518518517]
j2=06,[-4.692737431, 11.65363128, 0.391061455]
j2="1,[-4.242424244,12.18181818, 0.303030303]
j2=28, [ -3.848797253,12.55670103, 0.240549828]
i2=9,[-3.509749305, 12.83008356, 0.194986076]

a:=5.916079783
1.000000000
1.000000000
1.000000000
1.000000000
1.000000000
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1.000000000
0.9999999993
1.000000000
1.000000000
0.9999999988

Ilpocpama 9. (R=7, rvn=5, n=10. Moxe BHKOHYBaTHCS TUILKH Pa3oM 3 MPOrpaMoi0 §,
ToyHimme micist 1i BukoHaHHsa. OcoOnuBicTh Maple Taka, 1mo BCi mporpamu, IO BHUCBITJICHI B
OJTHOMY BiKHI JUCIUICIO (3amucaHi B oJHOMY (aiiii), moB’si3aHi OJHAa 3 OJHOIO, 30KpeMa, KOKHA
HACTYITHA IporpamMa KOPHCTYEThCS PE3yJIbTaTaMH IOMEPEeNHiX MporpaM (THUX, IO BHKOHAIUCS
nornepeny). Tomy MOXHA y Takui croci® 3AIHCHIOBAaTH JEKOMIIO3MIII0 BHXIAHOI 3ajadi, 1o 3
MO3MIIIM CTBOPEHHS MPOrpaMH IMPOCTIIIe i MOkHa 00idTHCA Oe3 mporeayp (proc), o CHIpoIrye
3ajauy MPOEKTYBAHHS, CTBOPEHHS i HAJIArOKEHHSI IPOrpaMm.

with( plottools) : with(plots) :
unassign( 'i',') :

for j from2 by 1 tondo
dlj] = circle([ ~x[j], y[ /11, /1) :
end do:
@ —x* b
el = plot Y +ye,x=-R.R |:
2 _ 2.
el = plot( A S S ) +ye,x=—R..R]

= line([0, 2R ), [x
[ ] = hne([O 2R rn), [x
[ = line([ [x[Z] y[2

—plt( X +R,x= 0x[3]+r[3]]:
1[6] = line([ [ ] [ 11, [x[31, »31D) :
7] = lme([ EX ] [0, R])

t[1] == textplot([0,2 R — rvn, typeset([0,2 R — rvn]) |, align
= {above, right}) :

2] = textplot[ 1; R typeset([O,R])},align: {above, right}j :
t[3] == textplot([0, y[1], peset([O, y[11]) 1, align = {below, right}) :
t[4] = textplot([x[2], y[2], "(x[il,y[i])" ], align = right) :

t[5] = textplot([x[3], y[3], "(u, V)"], align = {below, right}) :

unassign('kl") :
z:= [t[kl]$(kI=1.5)]:
unassign('kZ ) :
al == [c[k2]$(k2=1..10)]:
unasstgn('kj’ )
= [d[k3]$(k3=2..10)]:
unasszgn('k4 )
lin= [I[k4]$(k4=1.7)]:
crl == circle([0,R], R) : cr2 == circle([0,2R — rvn],rvn) :
display(crl, cr2,el, 2, z,al,bl, lin)
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[Tpu inmux 3HaueHHsX R i rvn OyayTs iHm11 Mamonku. Hanpuknan,
R=7, rvn=3.

Puc. 4.

@opMyBaHHS IHTETPAaTUBHUX 3HAHb SIK YyCEpPEOUHI OJHOrO IpeaMmeray, Tak 1
MDKIPEIMETHUX, PO3BUBAE MOIIYKOBO-IOCIITHUIIBKI, TBOPYI 310HOCTI, (hOpMy€e CKJIa/IHI 3HAHHS U
yMiHHS [6], TBOpUYHMl MOTEHITIa)l 0COOMCTOCTI YUHSI YU CTYACHTA.

[Tpu BukopucranHi IKT cam «MaTtemaTuHuil mpenMeT» y4iHHS 1 HOTO CKJIa/i0B1 (3arajbHUN
MiOXiT [0 pO3B’A3yBaHHS 3ajadi, MiAXiA [0 CTBOPEHHS MaTeMaTHYHOI MOJETi, METO]
pO3B’sI3yBaHHS MaTeMaTUYHOI MOJENi, aHali3 pO3B’S3KIB MaTeMaTHMYHOI MOJEIl  TOIIO)
aHAJI3yIOTbCA CY0’€KTOM Y4iHHS JeTalbHO, A0 JpiOHUIb (iHaKIIe HamuMcaHa Iporpama He
npamoBatume). OTxe, BiIOYBaeThCS HaOUIBII MOBHE pO3ropTaHHS HaBUalIbHOI Mpobiemu (y Hac
3anaui), mo 3rigno H.®.Tanu3zinoi [9] € HeoOX1THUM eTaroM 3aCBOEHHS 3HaHb CY0 €KTaMH Y4iHHS.

Tak mporpama 4 po3B’si3ye cHCTeMy DPIBHAHB (7) y TOYHHUX OOYMCIEHHSX, IO 3POOUTH
BPYYHY NPaKTHYHO HEMOXKIIUBO.

Koxna nmiss B Maple Hamux mporpaMm 3po3yminia cy0’€KTOBI y4YiHHS, NMPUHAWMHI BOHA
IPYHTYETHCSI Ha «OpieHTOBHIN ocHOBI mii» (H.D.Tanuzina [9]), koTpa nependaueHa HaBYATIbHUMU
IJIaHaMyd W TporpamMamMu ¥ NOBHMHHA OyTH 3acBO€Ha cyO’ekrtamm ydiHHsA. Jlii, 3amporpamMoBaHi B
Maple, € y3araJibHEHUMH B TOMY PO3YMiHHi, 10 BOHM BKJIIOYAIOTh Yy ceO€ JAHIIOKKU OMeparlii,
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BXKE BiIOMHX CyO’€KTaM Y4iHHS W TOMY iX MporpaMmyBaTu He 00OB’S3KOBO, IO 3€KOHOMHUTH 4ac,
3MEHIINUTh PU3UKHU JIOMYIIEHHS MOMIJIOK B OOYMCIIEHHAX, 30CEPEUTh YBary cy0’€KTiB y4iHHS Ha
CyTi 1 3MICTi PO3B’sI3yBaHHS 3a]a4i, PO 10 TOBOPHIIOCS BHUIIIE.

AJNTOPUTMIYHI TPHUIKCH HAIIUX Iporpam JI0o0pe OmuCyrTbes 3acobamu Maple 1 Tomy
OKpeMo (KpiM mporpam) iX CTBOPIOBAaTH, HAPUKJIAJ, Y BUIIIAA rpadiB, He Mae MoTpeOu, HA YOMY
HarosonryBaB B.3. Anaapes [1]. FO.I'. ®okun [10] 3a3Ha4aB, 1110 TEXHOJOTIUHI MPUITUCH OMHUCYIOTh
HE omepauii, IO MiUIAraloTh Oe3rnocepeIHhOMY BHKOHAHHIO, @ YacTKOBI [ii, KOTpi HOTpiOHO
BHKOHATH JIJIsI JOCSITHEHHSI TIocTaBIIeHO1 111J1i. CaMe Taki 4acTKOBi /il i MokHa omnicatu B Maple.

ANTOPUTMH-TIPOTPAMU CTBOPIOBAIIUCS aBTOPOM, ONUPAIOYUCH HA 00 €KTUBHY 0a3y 3HaHb i
yYMiHb CYO’€KTIB YYiHHS 3 MaTE€MaTHKH, KOTPY BOHU B)K€ IMOBHHHI 3aCBOITH 3T1JIHO HaBYAJIbHUX
wiadiB i nmporpam. Tomy He Oyn0 0co0nMBOI MOTPeOU OMHCYBaTH OKPEMO aJITOPUTMH y BHUIJIISI
TIEBHOTO PIBHS y3arajbHCHHsI JiH 1 3 ypaXyBaHHIM MOKJIMBOCTEH BUKOHAHHS X Niid y Maple.

PoGora B Maple nae 3Mory B AiaJIOTOBY peXUMi BECTH TIOITYK MOXJIMBOCTEH PO3B’SI3yBaHHS
3ajaui. [lo cyTi IpOBOAUBCS KOMIT IOTEPHHUM €KCIIEPUMEHT, KOTpUIl BUKOHATH BPYYHY MPAKTHYHO
HEMOXIIUBO.

EdexruBne 3actocyBanns Maple un inmmx IKT moxnuBe TibKU 3a HaIBHOCTI B Cy0’€KTIB
BUKJIQJIaHHS ¥ y4iHHS TMEBHOI iHPOpMaLiiHOi KynbTypH. Takoi K KyJbTypH BHUMarae i CTBOpEHHS
metoauk 3actocyBaHHs IKT y HaBuaHHI MareMaTUKH, KOTpi 000B’I3KOBO MIOBUHHI IPYHTYBATHUCS Ha
(dbyHIaMEHTAIbHUX HAyKOBUX MIAX0AaX — JiSUIBHICHOMY, CHCTEMHOMY, TEXHOJIOTIYHOMY,
I'YMaHICTUYHOMY, CHHEPTEeTUYHOMY.

VY HaBeieHUX 3a/a4ax IHTETPYIOTHCS TaKi 3HAHHS U yMIHHS: KOHCTPYKTHBHOI TeoMeTpii
(moGynoBa KiJl JOTUYHUX JI0 33[]aHUX), aHATITUYHOT reoMeTpii (MeTol KOOpPAMHAT, PIBHAHHA KOJa,
PIBHSHHSI €JIIICY, PIBHAHHS NPSIMHUX ), MATEMaTUYHOTO MOJICITFOBAHHS (CKJIQAaHHS MOJIENI), anreopu
(po3B’si3yBaHHS CHCTEM IppalliOHaJbHUX pIBHSAHB), MAaTEMAaTUYHOrO aHamizy (MOHSATTS
MOCJIIJTIOBHOCTI 1 pALY, CYMH pslly, ICHYBaHHSI TPaHUIll MOCIIJOBHOCTI), 1HPOPMATUKU (MOHSATTA
anroput™my, mnporpamu, IKT, miHiliHI nporpamu, mOporpaMud 3 pO3Taly’KEHHSM, LHKIH),
Oo0YMCITIOBAJILHOI ~ MaTeMaTHUKU  (KpuTepii TOYHOCTI 0OpaxyBaHHs, OOpaxyBaHHS YJICHIB
MOCJIIJIOBHOCTI, YAaCTMHHUX CyM psAy 3 HamepeJ BHU3HA4YE€HOI TO4YHICTIO), Maple (omeparopu
IIPUCBOEHHS, OpraHi3allisi LUKJIiB, YMOBHI ONIEPaTOPH, CIIUCKH TOILO).

3amadi THIy THX, 10 HaBEJESHI BHINE, MOXYTh BXOJUTH A0 KypPCOBUX, IHILUIOMHUX Ta
MaricTepchbKux poOiT, IHAUBIIyadIbHUX YU TPYHOBUX MPOEKTIB.

Crartst Oyzie KOPUCHOIO BUMTENISIM 1 YUHSIM IIKUI 3 MOTJIMOJICHUM BUBUEHHSM MaTEMAaTHKH,
BHKJIaJjauaM 1 CTyJIeHTaM TeXHIYHUX KOJe[KiB uu Jineis, BH3.
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MATHEMATICAL PROBLEMS OF INTEGRATIVE CONTENTS

The tasks of integrative content requires the use of knowledge and skills on various themes
both one discipline and different disciplines. Mostly in the classroom (or in homework) the tasks on
the properties absorption of different concepts using different theories are considered. Thus
knowledge within only one discipline is formed, knowledge of the narrow sense (one subject). Such
knowledge is "prescriptional”, we call it idealized. After all, it is far from models of the real
professional problems and problems of life in general, in order to solve them it is necessary to apply
knowledge and skills acquired in different themes of the same objects,life experience.

Practical formation of integrative knowledge requires statement of the educational problems
before the subjects of studying, the problems within the "narrow objectivity" can not be resolved at
all, or such kind of solving is too difficult to solve, for example, the nature and the context of
solving problems (scientific approaches to solving problems, creating mathematical models,
methods for solving such models, means of solving, application of methods, analysis of the models
solution and the right choice, the inspection of solutions, etc.) will sink in the conglomeration of
technical operations.

The problems with integrative content are usually more complicated than the problems of
"narrow objectivity." In our problems the index of such difficulty is the essence of educational
content, which is disclosed in the previous paragraph.

The problems solution proposed in this article requires knowledge of the structural geometry
(circle construction, touching two or three laps): with analytic geometry (method of coordinates on
the plane; the distance between two points on the coordinate plane); algebra (system drawing
irrational equations, method for solving such system, the solution of the system, analysis of the
results and the right choose of the desired solution for found criterion, testing of the solution
system, the notion of vector and its coordinates); on mathematical analysis and algebra in school
course with advanced study of mathematics or specialized colleges (concept of infinite numerical
sequence and its convergence, the rules of convergence in infinite sequences of numbers, the
concept of numerical range and its convergence, the rules of numerical series convergence,
calculations of members of infinite and partial sums of the numerical series with pre-specified
accuracy); with Maple (organization of linear programs, organization of cycles, conditional
branches, the concept of sets and lists and work with them, solving systems of nonlinear equations,
the construction of drawings in program mode, the syntax of Maple, creation of the program in
accordance with the method of solving the problem in general, the mathematical model and its
solution method, criterion for selection of the desired solution models, conditions and parameters of
the original problem.

Solving problems of the integrative content forms integrative knowledge as knowledge of
a higher level compared with a simple set of one discipline knowledge, develops search and
research skills, creativity, generates creative potential, mathematical and information culture of a
subject of study. Such problems are not resolved by typical methods and the same typical
algorithms, it is necessary to find a way to create a solution and the corresponding algorithm for
each of them.

Key words: problems of integrative content, integrative knowledge, mathematical model of
the problem, the content of educational problem, program in Maple, algorithm, program.

Kymnup B.A.

Kuposorpagckuii rocyaapcTBeHHbIN neJaroru4yecKui YHUBEPCHTET
uMm. B. Bunannuenko, Kuposorpan, Ykpauna

3AJAYHU 1O MATEMATUKE UHTEI'PATUBHOI'O COAEPKAHUSA

3amaud  MHTETPATUBHOTO COJIEPKaHUS TPEOYIOT TNPUMEHEHHE 3HAHWMM W YMEHHUH C
Pa3NUYHBIX TeM KakK OJHON yueOHON IUCHMIUIMHBI, TaK U C pa3jIMyHbIX. B OONbIIMHCTBE Ha
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3aHATHAX (WIM B JOMAIIHMX 33JaHUSAX) pPacCMAaTPUBAIOTCSA 3aJaHMsl HA YCBOEHME DPA3JIMUHBIX
CBOMCTB TOHATHUN, MNPUMEHEHHUS TPU STOM COOTBETCTBYIOIIUMX TeopeM. B Takoit cmoco6
(bopMHpYIOTCS OTHOTIPEIMETHBIC 3HAHUA K TOMY K€ €Ille U y3KOro CoJIepKaHus (C OJHOU TEMBI).
Takue 3HaHMA MBI Ha3bIBAEM «pEUENTYPHBIMUY», HA€aIN3WPOBAHHBIMHU. Beab OHM 1OCTaTO4YHO
JalleKh OT MOJENeH pealbHbIX MPO(ECCHOHAIBHBIX MPOOIeM M TPOOJIeM XU3HU BOOOIIE, s
pelIeHrs KOTOPBIX HY)XKHO NPHUMEHUTh 3HAHUS U YMEHHs, MOJyuYEeHHbIE B Pa3HbIX TeMax OJHOTO
y4eOHOTO0 MpeIMeTa, Pa3HbIX MPEIMETOB, KU3HEHHOTO OIBITA.

Jns mpakTudeckoro (opMUPOBaHUS MHTETPATUBHBIX 3HAHUW HYXKHO mepes CyObeKTaMu
YUEHHs CTaBUTh Y4eOHBIC MPOOIEMBI, KOTOPhIE B paMKaX «y3KOH MpPEIMETHOCTH» HE MOTYT OBITh
pelIeHbl BOOOIIe WM Takoe penieHHe OyIeT CIMIIKOM CIOXHBIM, a CYIIHOCTb U COJAEpIKaHHE
pereHust mpoOsieMbl (HaydHbIE MOIXObI K PEIICHHIO 3a/1a41, CO3/IaHIEe MaTeMaTHYECKUX MOJETICH,
CHOCOOBI pellIeHus] TaKUX MOJENEeH, CpeCTBa PellleHus], METOIMKH MPUMEHEHUS! CPEJICTB, aHAIHU3
pelieHuil Moziesiell U BbIOOp HYXKHBIX, IIPOBEJCHUE IMPOBEPKU PEIICHUN U T.II.) YTOHET B JIABUHE
WCIIOJTHEHUS] TEXHUYECKUX OTepaIiil.

3ajaul  MHTETPaTUBHOIO  COJAEpKAHMS, Kak IpPaBUJIO, CJIOXKHEE 3aJad  «y3Kou
peIMeTHOCTUY. B Hamux 3amadax mokazaTelsiMUA TaKOH CIIOKHOCTH SIBISIETCS CaMO COJEpKaHUe
3aJlaud, KOTOPOE PAacCKphITO B IpenblayiieM ab3ame. Takue 3amauu HE peIIaoTCs TUIOBBIMU
crocobaMy MO TaKUM K€ TUIIOBBIM aIrOpUTMaM, JUIs KaKJOW M3 HUX TpeOyeTcs HallTh CBOM
CTIOCO0 pEIIeHUs U CO3/1aTh COOTBETCTBYIOIIHMIA €My allTOPUTM.

Pemenusi mpeanokeHHBIX B OSTOM cTaThe 3amad TpeOyeT 3HaHMM ¢ KOHCTPYKTHBHOM
reoMeTpuu (IOCTPOEHUE OKPYKHOCTHM, Kacarolleiicss  TpexX WIH JABYX OKpPYKHOCTEH); ¢
aHAJIMTUYECKON TeOMETpUHU (METOJI KOOPAMHAT HA TUIOCKOCTH, PACCTOSIHHE MEXY JBYMS TOUKAMHU
Ha KOOPJMHATHOM IUIOCKOCTH); C anredpbl (COCTABIIEHUE CUCTEM HPPALMOHAIHBIX YpaBHEHMH,
CHOCOOBI peIlIeHUs] TaKUX CHUCTEM, DPELICHHE CUCTEM, aHajlu3 pe3yJNbTaTOB U BBHIOOP HY>KHOTO
pelIeHus [0 HaliIEHHOMY KPUTEPUIO, IPOBEPKA PELICHUH CHCTEMbl YpaBHEHUH, IOHITHE BEKTOpA U
€ro KOOpJMHAT); ¢ MaTeMaTHYeCKOro aHajlu3a WIK aireOpbl B Kypce LIKOJI C YriIyOJIeHHBIM
M3yuyeHHeM MaTeMaTUKU U CHEelMATM3MPOBAHHBIX KOJUIE/DKEH (TMOHATHE OECKOHEYHOM YMCIIOBOM
MOCJIEZI0BATENBHOCTH U €€ CXOJUMOCTH, IIPABHJIa CXOJAUMOCTH OECKOHEUHOM MOCIe0BaTEIbHOCTH
4lcell, NOHITHE YUCIOBOTO PSa M €ro CXOAUMOCTH, IPAaBHJIA CXOJUMOCTH YHCIIOBOTO psAa,
BBIUHCJICHHE WIEHOB OECKOHEUHOW CXOJSIIENCs MOCIeA0BAaTENbHOCTH YHUCEN U YaCTUYHBIX CyM
YHUCIOBOTO psJia C Hamepea ONpeleseHHOM TOYHOCThIO); ¢ Maple (opraHuszanus JUHEHHBIX
IIpOrpaMM, LIMKJIOB, YCIIOBHBIX IE€PEXOJOB; MOHATHE MHOXECTBAa M CIHCKOB M paboTa ¢ HUMH,
pEILIEHNE CUCTEM HEIMHEWHBIX YPaBHEHMM, IOCTPOEHUE PUCYHKOB B IIPOTPAMMHOM PEXUME, 4aCTh
cuHTakcuca Maple, cocraBieHHMe NpPOrpaMMbl COOTBETCTBEHHO CIOCOOY pelIeHMs 3ajauu,
MaTeMaTHYeCKOM Mojenu U crnocoly ee pelleHus, KpUTepHs BbIOOpa HYXKHOI'O PELIeHUs MOJENH,
YCIIOBUH U MMapaMEeTPOB UCXOAHBIX 3a/1a4, OTJIaJKa IPOrPaMMbl, BBITIOJTHEHHE IPOTPAMMBI).

Pemienne 3amau MHTErpaTUBHOTO COAEpKaHUS (OPMHUPYET WHTETPATUBHBIE 3HAHUS Kak
3HaHUA 00Jee BBICOKOI'O YPOBHS [0 CPaBHEHHUIO C IMPOCTOM COBOKYIMHOCTHIO OIHOIPEIMETHBIX
3HaHUH, pa3BHUBaeT IOMCKOBO-HCCIENIOBATENbCKHE, TBOPYECKHE CIHOCOOHOCTH, (OpMHUpYET
TBOPUYECKUN MOTEHIIMAT, MATEMAaTHUECKYI0 U HHPOPMAIIMOHHYIO KYJIbTYPY CYObEKTOB YUEHHUSI.

KiroueBble ci10Ba: 3a1auud  MHTEIPAaTUBHOIO COJAEP)KAHUSA, HHTETPATUBHBIE 3HAHMS,
MareMaThyeckas MOJIeNb 3ajlaud, CoJep)KaHue Yy4deOHoW mpoOiiembl, mporpamma B Maple,
QJITOPUTM, NIPOTPAMMA.
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The article deals with the educational computer mathematics system, based in Kherson State
University and resulted in more than 8 software tools to orders of the Ministry of Education,
Science, Youth and Sports of Ukraine. The exact and natural sciences are notable among all
disciplines both in secondary schools and universities. They form the fundamental scientific
knowledge, based on precise mathematical models and methods. The educational process for these
courses should include not only lectures and seminars, but active forms of studying as well:
practical classes, laboratory work, practical training, etc. The enumerated peculiarities determine
specific intellectual and architectural properties of information technologies, developed to be used
in the educational process of these disciplines. Whereas, in terms of technologies used in the
implementation of the functionality of software, they are actually the educational computer algebra
system. Thus the algebraic programming system APS developed in the Institute of Cybernetics of
the National Academy of Sciences of Ukraine led by Academician O.A. Letychevskyi in the 80 years
of the twentieth century is especially important for their development.

Keywords. educational mathematics computer system, automation of development,
mathematical methods, educational software.

Key terms. Information, Technology, Teaching Process

1. INTRODUCTION

Informatization of social activities, including informatization of educational and research
activities is one of the key technological challenges for the development of the information society
in Ukraine. Methodological, scientific, technological, psychological and pedagogical problems
associated with the use of information and communication technologies (ICT) in education,
particularly in the educational process, have been in the focus of Ukrainian scientists since 60-ies of
the XX century.

The recognized center of scientific research in Ukraine on problems of information science,
in particular, on the use of ICT in the education and science is V.M. Glushkov Institute of
Cybernetics of NAS of Ukraine. Mathematical and software tools of wide application large systems
created by the institute, were used in the hundreds of organizations [1,2]. Among them one can
recognize the complexes of programs for computer-aided teaching and scientific research. The
problems of ICT in the education are the main focus of researches of the International Research and
Training Center of Information Technologies and Systems of NAS and MES of Ukraine, which is
part of the Cyber Center of NAS of Ukraine.

In many universities of the country scientific groups were created and work actively in
issues related to the use of ICT in the education. Note, first of all, universities MIT, Carnegie
Mellon, Berkeley, Stanford, Taras Shevchenko National University of Kyiv, V.N. Karazin Kharkiv
National University, KNTU "Kyiv Polytechnic Institute", KNU "Kyiv-Mohyla Academy»,
Dragomanov NPU, Kherson National Technical University, "Kharkiv Polytechnic Institute",
"Kharkov Institute of Radioelectronics", Kherson State University. We could continue this list.

© Mikhailo Lvov, Maxim Vinnyk
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2 THE OUTLINE OF THE PROBLEM

Among specific results of these programs, other state efforts in this direction we can outline
the regular mass supplies of modern computer classes and other information technologies to
educational institutions, the organization and budget funding of developments of educational
software for both secondary and professional institutions in Ukraine, and other measures [3].

In this regard, general scientific, methodological and technological problems, related to the
organization of processes of creation, maintenance and effective usage of educational software
during its life cycle, acquire the special importance. The relevance of these problems is caused by
the following main objective reasons:

— Currently there are no industry standards for educational software, and existing
recommendations concerning quality indicators of both the products and processes of
creation of these tools are primary in nature, because they haven’t still passed the practical
tests.

— Several dozens of educational software, that have been designed to orders of MESYS, have
passed certification and methodical testing and have been implemented in the educational
process, are developed by different teams of developers, so there is a difference in concepts,
architectural approaches, technologies, software components and reusing  "alien"
technologies on the legitimate basis. HeT riarosa

— Almost all groups of educational software developers were essentially formed during
working on projects, they require advance training and experience exchange, effective
monitoring of their software by users.

The analysis of educational software in mathematics showed that there is a contradiction
between the potentially broad intellectual properties of modern professional computer mathematics
systems (PCMS) using symbolic conversion and computer algebra methods, and the practical
impossibility of effective enforcement PCMS in the educational process. This contradiction can be
solved by the development of educational computer mathematics systems (MECMS), in which
intelligent capabilities of PCMS will be focused on solving specific problems of the educational
process support. We can expect that this will lead to the creation of educational software systems of
a new type. Namely, MECMS should have well-defined intellectual capabilities, focused on
supporting the practical activities of users — students and teachers.

Thus, the research problem can be formulated as a study of the theoretical and
methodological foundations, functional requirements, mathematical models and methods,
technologies and tools of the creation of MECMS, that will meet conceptual methodological
requirements.

Under MECMS we understand educational software systems in exact, natural and other
educational disciplines that use mathematical models and methods of subject areas, based on the
technologies of symbolic conversion and computer algebra methods.

The research should cover MECMS for users of all educational qualification levels,
including undergraduates and graduate students

3 RESULTS

The analysis of information and model software of EIS and MECMS determines the use of
appropriate mathematical models, informational technologies and developing tools of EIS in
general and MECMS in particular.

Modern ISEP, including DLS, have to meet the following system requirements:

— support for work on any platform, over any network,
— standardized Internet-compatible interface,

— data storage in the standardized layout of educational information saving.

Therefore, it is important to follow the common standard for e-learning content and
management, particularly for saving layout of electronic teaching resources. The existing state
standards, ISO 9001 define general requirements to the development of information technologies.
International standards are developed by the generally accepted Institute for Standardization and are
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recognized by developers de facto. At the moment such standard is one, developed by IMS Global
Learning Consortium [4]. IMS Standard provides open specifications for software and e-learning
resources development, as well as the support of activities within the distributed learning. The main
directions of IMS specifications development are metadata, content packaging of electronic learning
resources, tests and evaluation of the educational process as well as the content and educational
process management.

To maintain electronic teaching resources databases one should consider, while developing,
the possible conversion of data files in the specific format for easy transfer of these information
resources to other ISEP. Therefore, all metadata fields should be defined by the IMS specifications.
To enable communication between EIS (DLS), which are built on different technologies and
platforms, they use IMS-LDP (Learning Design Packaging) and IMS-CP (Content Packaging)
specifications. These specifications are described in the XML format. Standards for metadata define
the set of attributes, required for creating, saving, evaluating of educational objects. The
specifications describe such attributes of educational objects as type, author's name, owner's name,
date of creation, the format of the object and so on.

IMS Enterprise Information Model describes data structures that specify the operation and
interaction of distributed educational systems, namely: educational process management,
administration of students, administration of the library, human resources management.

The information management model supports the following 4 processes required for the
interaction of education systems with administration systems:

1. Personal data storage.

2. Learning groups management.

3. Registration management.

4. Processing and storage of final results (rating of student group, test results, implementation
of the course work program, etc.).

Information management model is created to define a standard set of structures that are used
for the exchange of electronic educational resources.

In MECMS testing with using simple types of tests is not the main form of knowledge
control. However, the overall process of mathematical knowledge evaluations meets the IMS
definition and therefore subjects to standardize “Kherson Virtual University" DLS is implemented
with all types of IMS QTI specifications. Because IMS is an open standard, the work is underway to
expand it to the "mathematical" tests.

Specifications of SCORM standard. Many IMS specifications were used in the development
of reference models, standards and national profiles. Thus, the Content Packaging, Metadata and
Simple Sequencing specifications became the part of the reference model in the content object of
SCORM standard, the Metadata specification established the basis of the IEEE LOM standard, and
became the part of Canada and Singapore national profiles as well. The Learner Information
specification became the part of the UKLea profile in the UK.

IMS specifications is the most supported and developing initiative of standardization in the
field of e-Learning. Among the IMS members — Oracle, Microsoft, Cisco, Blackboard, WebCT
corporations; Great Britain, Canada, Australia, U.S. governments; MIT, Carnegie, Mellon,
Berkeley, Stanford universities and many others.

SCORM (Sharable Content Object Reference Model) is an initiative of the ADL (Advanced
Distributed Learning) association, the project of the US Ministry of Defense, which aims to create
conditions for the development of reusable content objects for e-learning [4,5].

The current version of SCORM 2004 includes three IMS specifications: Content Packaging,
Metadata and Simple Sequencing. In addition, it includes the access model of the content object in
the process of reproduction, inherited from the AICC (Aviation Industry Committee on Computer-
based training) standard.

Thus, SCORM is the most popular on the e-learning market unifying standard for
specifications of various organizations. Also SCORM is one of the IMS specifications profiles.
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Now SCORM is widely supported by developers of e-learning technologies in the U.S.A. and
Europe.

The presence of clear eligibility criteria makes SCORM ideal for commercial organizations

and the presence of open to general use software testing tools rules out the manipulation of facts
while choosing a system or content.

The current version of SCORM is the "mandatory minimum" of specifications support in the

new versions of e-Learning software. Like the IMS specification, SCORM is an open free standard.

Development and implementation of MECMS is carried out:

on the basis of the functional requirements;

in compliance with national standards of quality [6,8,9];

taking into account the peculiarities of the development of educational software systems;

according to the technologies of development and support during the lifecycle of medium
and large software systems [7-9];
First of all, it concerns the informed selection of the development process model. We’ll

consider this reasoning on the example of MECMS for secondary schools.

The selection of the development process model is caused by the following factors:
Requirements of compliance with the national standards of quality.
Requirements of compliance with the international IMS, SCORN standards.

The peculiarity of the user’s requirements, which lies in the relative independence of the
major subsystems, modules and system components.

The presence of the first versions of software modules and software components of general
use that should be incorporated into the subsystems of "Student’s Workplace" and "
Teacher’s Workplace" levels.

The presence of the first versions of such CASE-tools as editors of certain types of
electronic didactic materials.

Terms of the agreement for scientific and technological developments lying in the fact that
the work is carried out in two year's stages.

Note that the enumerated factors are typical for the development process of distributed

software systems. Therefore, the decision to select the development process model can be
recommended as the default one.

Considering stated above, we chose the hybrid development process model, which is based

on the following principles:

28

1.

Each of the major subsystems (MWP, TWP, SWP) is developed independently from the
previous specification of interfaces based on standard network protocols of data exchange
and XML (eXtensible Markup Language) technologies of electronic documents
representation [10]. To represent the mathematical formulas we used XML language
extension — MathML language.

. MWP subsystem is developed by the evolutionary model. The first version of MWP is

developed by a separate team according to the cascade model, then attested and implemented
on the server. Further development of the subsystem is carried out according to the
evolutionary model.

TWP subsystem is developed by a separate team according to the evolutionary model on the
basis of previously designed components, then attested and implemented on the server.
Further development of the subsystem is carried out according to the evolutionary model.
SWP subsystem is developed by a separate team according to the hybrid model on the basis
of previously designed components (for the TerM system), then attested and implemented on
the KSU server. Further development of the subsystem is carried out according to the hybrid
model and consists in bringing of already developed educational software products to the
system standards and development of new software products according to the system
standards.
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Selection of system platforms and implementation technologies. The educational software
market is dominated by such system platforms: MS Windows, MacOC, Unix. Thus, there is an
objective basis for using of cross-platform programming languages such as Java. However, in
practice, such a decision can be taken only under the conditions of software projects "from scratch".
Our projects use essentially software modules, components and technologies developed previously
for projects ordered for OS MS Windows

At the planning stage of the MECMS development process we used "MS Visual Project —
2002" tool, and "MS Visio" during the design process. The practice has shown the appropriateness
of its use, while simultaneously performing a project on the Microsoft platform. For the
simultaneous development of multiple software products on the cross-platform, it is more
acceptable to use SVN (Subversion) open system.

Actually the design was carried out by the technologies of object-oriented development [11]
and programming at MS Windows [12].

Analysis of the literature and our own experience have shown that the critical issue from this
point of view is the algebraic programming technologies supporting adequately the analytical
transformations and methods of computer algebra. Actual requirements to MECMS involve the
use of algebraic programming systems implemented under OS MS Windows. However, the
prospects require such technologies for other platforms as well. Thus, the central point in building a
cross-platform EIS of our architecture is the problem of implementation of algebraic programming
cross-platform technologies.

The implementation of the described architecture software and functionality has its own
peculiarities:

1. Implementation of MWP subsystem requires the database and Internet technologies. Thus,
the DBMS has to support remote administration via web interface. In addition, data tables of
users and messages, and other data tables should support data export in XML and SQL.
Therefore, we have chosen MySQL DBMS with the PHPMyAdmin web interface [13].

2. Implementation of SWP subsystem requires networking technologies on the level of the
operating system. Thus, it is just enough to use MS Windows API, including Socket
technology, as well as XML and MathML technologies for data transmission and processing
[14].

3. Implementation of SWP (object-oriented PMC) requires a wide range of tools of different
object-oriented modules and PMC components, which, in turn, have to use processing
technologies for all forms of media — text, graphics, multimedia. The practice has shown that
the most effective data storage technology for our purposes is XML technology.

4. Separately, we highlight the mathematical information processing technologies that allow to
create EIS quickly and efficiently, focused on the math, information and natural sciences. In
our opinion, the algebraic programming technology is the most adapted for these tasks.

5. The separate tasks of the PMC technologies are the implementation of editors for
mathematical formulas and geometric objects, editors for specialized physical objects and
chemical formulas editors.

"Mathematical Editor" (ME) and "Graphs" (GR) general purpose components are the
components of ActiveX. The ME component provides the user (client) with two interfaces for
interaction. One of them (_DMathEditor) provides with opportunities for the direct invocation of
methods and properties control. Another one (_DMathEditorEvents) is used to process events,
which are caused by the user. The component is the MathEnv7 9.ocx file. To implement it, we use
the wrapper, generated by the Visual Studio standard tools.

Let us consider the functions of the CASE-tools in software modules. CASE-tools include
Textbook Editor, Taskbook Editor, Exercise Editor, Handbook Editor. The purpose of CASE-tools
is to provide the user, who does not possess the professional programmer’s competencies (teacher,
methodologist), with an opportunity to edit and format the content of the appropriate software
modules. The main functions of these software modules are described below.
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Textbook Editor. The electronic textbook is created by XML-technologies according to the
SCORM standards. XML-documents define its structure, and the structure of the main menu, TOC,
Contents, Exercise fields.

The functions of the common interface (main menu).

The functions of the File Menu:

— Create Textbook creates a new textbook with an empty content.

— Open Textbook opens an existing textbook (the special format file) to edit it and make
changes.

— Save Textbook, Save Textbook as... saves the textbook in a file system.

— Save Paragraph saves the textbook paragraph.

— Print Paragraph prints the highlighted paragraph due to selected printing options.

— Exit saves textbook and closes the Editor.

The functions of the Edit Menu:

Support the editing process, namely: text moving (Cut-Paste) and text copying (Copy-Paste).

The functions of the View Menu.

With these functions, you can show or hide:

— the main toolbar (Main Toolbar command);
— the content window of an electronic textbook (Content Window command).

The functions of the Textbook Menu

Content Editor initiates editing the content of the textbook.

The contextual menu functions in the content window support the creation of new paragraph
sections, reordering of sections (paragraphs) in the content window and the textbook language
change function.

Save and Close saves the changes, made by the user and closes the edit window. Undo and
Close is used to undo last changes.

Title Editor allows you to edit the title of the electronic textbook.

The functions of Textbook Language menu manage to change the current language for
editing the contents of the electronic textbook (Current Language command) or to add/delete
languages of the electronic textbook (Textbook Languages command).

To edit the contents of the textbook section (paragraph) one can use any free distributed
editor that supports the Reach Text Format (. Rtf) in a separate edit window. The use of different
paragraph styles makes the text structured and automates the process of creating the appropriate
XML-documents.

The "Insert Formula" function creates a formula window and activates the mathematical
editor. To close the formula window one should click a mouse anywhere in the text field outside the
formula window.

Exercise Editor is designed to create and edit the contents of exercises offered in each
textbook section. Exercise Editor is created in a separate window of the Textbook Editor. The
following items can be edited:

— Text field of the exercise.
— Instructions field of the exercise.

Exercise Edit functions include:

— Create Exercise.

— Save Exercise.

— Edit Exercise Contents.
— Delete Exercise.

— Copy Exercise.

— Paste Exercise.
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Taskbook Editor is designed to create electronic Taskbook contents and modifications of
already created tasks. Taskbook Editor is created in the general Editor Interface of the electronic
textbook.

To edit the task one creates the special Task Editor window. Task Editor supports:

— Task Number.
— Task Contents.
— Task Type.

— First Task Formula / Hidden Task Model.

Editing the task terms is carried out by means of the Task Contents Window, including the
Insert Formula function.

Besides the task terms field, depending on its type, the first task formula or hidden task
model is stored and edited in the appropriate field.

Task Type is defined by whether the user should independently determine the formula,
which begins its solution (task model), or the formula automatically becomes the first formula in
solving the task, when the user performs the Start Solving function in Solution Environment. (Of
course, Task model is an attribute of so-called text tasks.)

Handbook Editor is designed to create and edit electronic handbook contents. Handbook
Editor is created in the general Editor Interface of the electronic textbook.

In many subject domains the solution of an applied task requires the transformation of
mathematical objects. The typical situation is as follows: the mathematical model of the object is
specified as a constructive mathematical object and the subject domain (training module) is
described as a list of allowable transformations of mathematical objects.

The applied task solution consists of logical valid transformations of an object, bringing it to
the necessary (simple) form — the answer. For example, the mathematical model of the object is a
system of linear equations, structurally defined by the augmented system matrix. Valid
transformations are elementary transformations of the matrix lines. In the task one has to find the
exact solution of the system.

The full list of mathematical models and methods of mathematical subject domains
transformations is defined by the functionality of corresponding PMC, which, in turn, supported by
the PMC architecture.

The typical example is a PMC TerM model. The basis of this model is a three-tier logical
architecture "client-server": Introduction — Educational Task — Algebraic Computation. Such tasks
are naturally solved by the algebraic programming methods. The most adequate systems of
algebraic programming are those, using copying technologies.

For years, APS have been used for prototyping various algebraic algorithms in scientific
researches. For tasks that arise, while developing MECMS, APS was used at the first time in the
development of AIST — the prototype of modern MECMS  The experience of APS using for this
purposes showed its effectiveness as a production system of MECMS kernel programming.

Transition to MECMS programming on MS Windows set the task

Educational
PMC User task > PMC Program module
Taskbook Task Presenting (terms, solution)

Mathematical model of

the educational task
\ 4

Algebraic task transformation module
Transformation algorithms

Algebraic
computation

Algebraic computation module
Algebraic computation interpreters

Fig. 1. The object model of solving educational tasks.
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of APS implementation as the cross-platform system, developed for MECMS tasks. This
problem was solved by V. S. Peschanenko [15]. The practice of algebraic calculations programming
showed the need to formalize common approaches, to develop the mathematical model of algebraic
computations and methodology of its application. MECMS is a set of interacting software modules.
The interaction concept of MECMS modules is presented in Fig. 2

Main Window. Personification, Select language, The authors

Open

> Open o -

”| Textbook »| Exercises

P Taskbook | Load Task Check Algebraic
[ | v compyitatio

Algebraic module

[ "E : "

» Exercise book Save Xercises
— Task

P Handbook E Algebraic Module

J Transform | Automatic mode

» Solution d | Verify | Algebraic Module
[~ Environment »| Verification mode

» Solve o[ Al -

1 Solver P Algebraic Module
—> Solver

> Solve ol Al :

»| Graphs »| Algebraic Module
—> Graphs

A\ 4

Algebraic
computations
server

Fig. 2. MECMS modules and their interaction.

The principle of reusing software components in the architecture of key educational process
participators’ workplaces can be specified as follows (Fig. 3): MECMS software components
classified as:

1. Software modules, designed for reusing:

1.1. without contents and functionality changes;

1.2. with contents changes;

1.3 with functionality changes.

2. Software components for general use.

The program modules of 1.1 type include: Methodist’s WP as a whole, TWP: "Group
journal" PM, "Generator of educational tasks" PM, "Checking educational tasks" PM, "Methodical
consultant’s Help" PM, SWP: "Personification" PM, "Notebook" PM, "Help" PM.

The program modules of 1.2 type include the following object-oriented PM: TWP SWP:
"Textbook" PM, "Taskbook" PM, "Handbook" PM, "Exercises” PM.
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Electronic textbook (shell)

Philological and Social Sciences

Content Structure

Hypertext Structure

Navigation

Bookmarks

Activate exercises, tests, and other resources
Filling: text, tables, pictures

v

Electronic textbook (shell)
Mathematical disciplines

Filling: mathematical formulas, graphs, geometric figures.

v

Electronic textbook (shell)
Physical disciplines
Filling: physical formulas, schematic drawings

v

Electronic textbook (shell)
Chemical disciplines
Filling: chemical formulas

— Fig 3. Form hierarchy of information representation, depending on the electronic textbook
subject.

— The program modules of 1.3 type include: TWP, SWP, "Mathematical Editor" PC, "Solution
environment" PM, "Solver" PM (both server and client), "Graphs" PM (both server and
client side).

— General software components were developed by the logical "client-server" architecture and
the implemented server Active X component.

— The MECMS development was conducted jointly with the Institute of Cybernetics of NAS
of Ukraine. During the period of MECMS development and implementation at KSU they
defended 5 PhD theses. 1 doctoral thesis and 3 doctoral thesis were prepared for defense in
the physical-mathematical and pedagogical sciences. They published more than 70 articles
and methodical guidelines and got 10 author certificates. The total circulation of discs with
software products that were designed at KSU and received by Ukrainian schools is about 8
thousand.

— The main MECMS, developed at KSU for the Ministry of Education, Science, Youth and
Sports of Ukraine:

— Program methodical complex "Videointerpreter of searching and sorting algorithms"
Certificate UA1.092.85967-02. MESU Seal (letter Ne 1/11-3418 from 16.10.2002 ).

— Software environment "Systems of linear equations". Certificate UA1.092.111723-03.
MESU Seal (letter 1/11-2671 from 02.08.2002).

— Program methodical complex "TerM VII» for the practical mathematical educational
support. Version 1 Release 05, version 2 release 03. Certificate UA1.092.84377-04. MESU
Seal (Minutes Ne 8 from 20.04.2004).

— Software tool "Electronic visual library. Algebra, the 7-9 forms of secondary educational
institutions of Ukraine". Certificate UA1.003.0203239-06. MESU Seal (letter from
27.12.2006 Ne 1/11-7722).

— Teaching software tool "Algebra, 7™ Form". MESU Seal (MESU letter from 21.12.2007 Ne
1.11-9225).
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— Teaching software tool "Algebra, 8" Form". MESU Seal (MESU letter from 08.01.09 Ne
1/11).

— Integrated environment for "Basics of algorithms and programming" studying in higher
educational institutions.

— Integrated environment for higher educational institutions for students' knowledge control in
economics and mathematics of 6.050100 "Business Economics", 6.050101 "Economic
Theory" specialties.

— Development of integrated environment for "Analytical Geometry" studying.

4. CONCLUSION

Considering the changes of educational technologies and, accordingly, the general scheme
of ICT application in the educational process, we can offer the following view, formulated in the
form of conceptual methodological requirements for educational information systems:

MRI. EIS should correspond with the form of the educational process

MR2. EIS should focus on all participants in the educational process.

MR3. EIS should focus on all types of training activities.

MR4. EIS should be based on the subject knowledge.

The MECMS requirements structure and functionality were considered as the intelligent
information supporting system of the educational process. We offered the training module
mathematical model as the basic structural knowledge unit, focused on supporting the process of
acquiring procedural knowledge. Also this article developed the models of step-by-step solving of
the mathematical task as the sequence of elementary transformations of mathematical objects
(logical derivation), based on the models of training modules and the classification of elementary
transformations of these models. The main problem to be resolved in order to use re-coding
effectively is the problem of developing the structure of electronic didactic materials, the contents
of which depend on the MECMS subject domain: electronic textbooks, taskbooks, handbooks,
which describes the form changes of the submitted information depending on the subject
orientation. Fig. 3. Shows the variant of such e-textbook hierarchy.

Thus, the first result of the project should be the e-textbook editor, which is developed to
produce textbooks in mathematics (excluding a geometric figures editor). Besides general editing
functions, it should use general component "Mathematical editor".
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JIbBoB M.C., Binnuk M.O.

XepcoHcbKHi iepKaBHUH YHIBepcuTeT, M.XepcoH, YKpaiHa

KOHIENIISA CACTEMH KOMIT'IOTEPHOI MATEMATHUKHN HABUAJIBHOT'O
IPU3HAYEHHS TA TPUKJIAJU Ii PEAJIIBAIII

VY craTTi po3rNSHYTO CHUCTEMY KOMIT FOTEPHOI MaTeMaTHKH HaBYAJIBLHOTO TPU3HAYEHHS
CTBOpPEHY Ha 0a31 XepCOHCBKOIO JEP)KaBHOTO YHIBEPCHUTETY, Pe3yJbTaTOM YAOCKOHAJIEHHS SKOT
CTaJIM TOHAJ 8 MPOTPaMHUX 3ac001B, PO3POOICHUX HA 3aMOBJICHHS MIHICTEPCTBA OCBITH 1 HAYKH,
MoIIoi Ta cropTy Ykpainu. OcobmuBe Miclie cepell HaBYaIbHUX JUCIMILIIH SK Y 3arallbHOOCBITHIX
HaBUAJbHUX 3aKJajiB, TaK 1 BHUINUX HaBYAJBHUX 3aKjIaJiB 3aliMaloTh TOYHI Ta MPUPOIHHUYI
aucuuIulind. BoHu ¢opmyroTh ¢yHIaMeHTalbHI HAayKOB1 3HaHHS, IO 0a3yloTbCs HAa TOYHMX
MaTeMaTHYHUX MOJENSIX Ta MeToAax. HaBuanbHWi mporiec 3 IHUX AWCHUILIIH Ma€ BKJIIOYATH HE
JMIIe JIeKIil Ta CceMiHapChKi 3aHATTA, a 1 aKkTUBHI (OPMM HaBUaHHS: MPAKTUYHI 3aHATTS,
nmabopaTopHi poOOTH, BHUPOOHHYY TMpPaKTUKy ToImIo. IlepenideHi OCOOIMBOCTI JAMKTYIOTH 1
cneun(piyHi IHTENEeKTyalbHI Ta apXITEKTypHI BJIACTUBOCTI 1H(OpPMAIIHUX TEXHOJOTIH,
MPHU3HAYCHUX JUTSI BUKOPHCTAHHS y HABUAIBHOMY IpOIECi 3 MUX MUCHHIDTIH. OCKIIBKH, 3 TOYKH
30py TEXHOJIOTIH, 110 BHKOPUCTOBYIOTHCS y peanizauii (yHKIIOHAJIBHOCTI MPOTrpaMHUX 3aco0iB
BOHH (DAKTHYHO € CHCTEMOIO0 KOMIT FOTEPHOI alnreOpu HaBYaJIbHOTO MPU3HAYCHHS. A OT)KE BaXKJINBE
3HA4YeHHs MpH iX po3poOIi mocigae cuctema anredpaiunoro nporpamyBaHHs AIIC po3pobieHa B
Incturyti kiGepHernku HamionanbHOI akajgemii Hayk YKpaiHM MiJl KEpIBHULTBOM akajemika
O.A. JletnueBcrkoro B 80-x pokax XX cTopiyys.

KurouoBi cjioBa: cucreMa KOMIT'FOTEPHOI MaTE€MaTWKH HABYAJIBHOIO IPU3HAYEHHS,
aBTOMaTH3alis po3poOKM, MaTeMaTW4HI METOAM, NporpaMHe 3a0e3NedyeHHs HaBYAIbHOTO
MPU3HAYCHHS.

JbBoB M.C., Bunauk M.A.

XepCcoHCKHI IocyIapCTBEHHbIH YHUBEPCUTET, XE€PCOH, YKpPauHa

KOHIIENIUSA CUCTEMbI KOMIIBIOTEPHON MATEMATHKH YUYEBHOI'O
HA3BHAYEHUSA U ITIPUMEPHI EE PEAJIM3AIINHN

B cratbe paccmMoTpeHa cucTeMa KOMIBIOTEPHOH MaTeMaTHKM Y4eOHOro Ha3HaueHMs
co3maHHas Ha  0aze  XEpCOHCKOrO  TrOCYNapCTBEHHOI'O  YHHMBEPCHTETa,  Pe3yJIbTaTOM
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YCOBEPILICHCTBOBaHMS KOTOPOH CTaiu 0ojee 8 MporpaMMHBIX CPEACTB, pa3pabOTaHHBIX IO 3aKa3y
MunucrepcTBa 00pa3oBaHUs M HAayKH, MOJIOAEKHU M crnopra Ykpaunbl. Ocoboe MecTo cpenu
y4eOHBIX JAUCHUIUIMH KaK B 001e00pa3oBaTeNbHBIX YUEOHBIX 3aBEICHUH, TaK U BBICIINX y4EOHBIX
3aBEJICHUH 3aHUMAIOT TOYHBIE U €CTECTBEHHbIE TUCHUIUINHBL. OHU GOpMUPYIOT GyHIaMEHTaJIbHbIE
Hay4YHbIC 3HAHHWS, OCHOBAaHHBIC HAa TOYHBIX MATEMaTHUYECKUX MOJEIAX M MeTohax. Y4eOHBIN
IpOoIeCcC 0 ATUM AUCHUILUIMHAM JJOJDKHO BKJIFOUYATh HE TOJIBKO JIEKIIMU M CEMUHAPCKUE 3aHATUSA, & U
aKTUBHBIE (DOPMBI OOyUYCHHSI: TPAKTUYECKHUE 3aHATHSA, TaOOpaToOpHbIe pabOTHI, MTPOU3BOICTBEHHYIO
IOPakTUKYy M ToMy IHojo0Hoe. IlepeuncieHHble OCOOEHHOCTH IUKTYIOT M creuupuyeckue
MHTEJUICKTyaJbHBIE ¥ ApXUTEKTypHbIE  CBOMCTBa  MH(OPMAIMOHHBIX  TEXHOJOTHUH,
IpeJHa3HauYeHHbIX JJIS UCII0JIb30BAaHMs B yU€OHOM IpoLiecce 10 3TUM JucuuIuiiHaM. [lockoinbky, ¢
TOYKH 3PEHUS TEXHOJOTUH, HCIOIB3YEMBIX B pealu3aliy ()YHKIMOHAIBHOCTH IPOrPAMMHBIX
CPEACTB OHU (PAKTHUYECKH SBISIOTCS CUCTEMOM KOMIIBIOTEPHOH anredpsl yueOHOro Ha3HaueHHs. A
3HAQUUT BAXHOE 3HAUYEHHE NpU HX pa3paboTKe 3aHUMAeT CHUCTeMa anreOpandecKoro
nporpammupoBanust AIIC paspaboranas B MHctutyre kubOepHetuku HarnumonanbHOHM akagemun
HayK YKpauHbI 10J] pyKOBOJACTBOM akajneMuka A.A. JleruueBckoro B 80-x rogax XX cronerus.

KiaoueBble cioBa: cucreMa KOMIBIOTEPHOW MaTeMaTMKM y4eOHOro Ha3HadyeHus,
aBTOMAaTH3alMs pa3pabOTKH, MAaTEMAaTHYECKHE METOJbl, NPOrpaMMHOE obecredeHue y4deOHOro
Ha3HA4YEHUs.
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"THITY im. K. . Yumacebkoro, Oneca, Ykpaina
’XepcoHchKuii Aep:kaBHUii yHiBepcHTeT, XepcoH, YKpaina

IH (DOPMAllIﬁHI TEXHOJIOTIT AK 3ACIB OITAHYBAHHA CT YIAEHTAMH
HABYAJIBHOI JAUCHHIUIIHU «METO/IUKA HABYAHHA OCBITHb oi
TAJY3I cMATEMATHKA»»

DOI: 10.14308/ite000509

Y ecmammi nooano ananiz nousme «inopmayitini mexnonoziiy, «iHghopmayitini mexnono2ii
6 oceimiy, «iHopmayitini MexHON02ii HABUAHHAY, «KOMN IOMEPHI MEXHON02li», «HOBL
iHopmayitini mexHonoziiy, «Ho8i iHgopmayitini mexHonolii 8 oceimiy. Bcmawnosneno, wo
HAUOIIbW 30A2AIbHUM NOHAMMAM ) YbOMY NEPeliKy € NOHAMM «IHGOPMAYItHI MEXHON02II» 5K
CYKYNHICMb Memodi6 | MexXHIYHUX 3aco0ie 300py, onpaylosanHs, 30epicanus, 0OpooKu, nepedadi i
npeocmasieHus Oauux. [ewo 8yxicuum y yboMy KOHMEKCMmi € NOHAMMA «HO8I IH@opMayititi
MexHoN02Ily, ke nepedbauae 0008 13K06e 3aLyUeHHs. KOMN omepa ma [HWUX mexHiyHux 3acoois
00 pobomu 3 danumu. AKyenm Ha npoyec HA8YaAHHA 3aC0O0M IHGOPMAYIUHUX MEXHOI02IU BUMALAE
Oemanizayii mepminié «iH¢hopmayilini mexnono2ii 8 0cgimi» ma «HO8i IHopMayitini mexHono2ii &
oceimiy, AKI MIyMayamv 5K 3A1VYEHHS THOOPMAYitiHUX MexHONOo2il ma 6i0no6ioHo, 30Kpemd
MeXHIYHUX 3ac0o0i8, OJiIsl CMBOPEHHS HOBUX MONCIUBOCMEl nepedayi U CRPUUHAMM 3HAHb, OYIHKU
AKOCMI HABUAHHS MA 6CEOIYHO20 PO3GUMKY 0COOUCMOCTI 8 X00i HABYAILHO-8UXOBHO20 NPOYEC).
Ilopsio 3 yumu mepmiHamMu BUKOPUCMOBYEMbCA We U maxuil, K «iHgopmayitini mexHonozii
HABUAHHA», WO NO3HAYAE KOMNIEKC HABUANbHUX MA HABUANLHO-MEMOOUYHUX Mamepiais,
MEXHIYHUX | IHCMPYMEHMANbHUX 3AC00I8 HABYATLHO2O NPUSHAYEHHS, d MAKONC CUCMEM) HAYKOBUX
3HAHb NPO iX poab i Micye y HaguyanbHoMy npoyeci. Mixc mum, mepmin «iHgopmayilini mexHono2iin»
OXONIOE 6CI Yi NOHAMMS, MOMY 8 WUPOKOMY CEHCI MOXMCe GUKOPUCMOBYBAMUCS Ol NO3HAYEHHS.
0y0b-K020 3 03HAYYBAHUX NOHAMD.

Ak poswupenns mepmina «ingopmayitini  mMexHono2ii» BUKOPUCOBYEMbCA  MeEPMIH
inghopmayitino-komynixayiiuni mexuonocii (IKT), npuvomy «ingopmayitini mexnonoeii HaguaHHaA,
PO3YMIIOMbCAL SIK Ne0a0iuHi MexHON0zIL, WO BUKOPUCMOBYIOMb CREYIAIbHI CNOCOOU, NPOSPAMHI | MEXHIUHI
3acobu ona pobomu 3 iHghopmayielo, a «iHGOPMAYIHO-KOMYHIKAYIUHI MeXHONO02ii HAGUAHHA» — SIK
iHbopmayitini mexHono2li Ha8YaHHs, 30PIEHMOBAHI HA BUKOPUCTIAHHS KOMN TOMEPHUX KOMYHIKAYIUHUX
mepedic 05 po36 ’A3)8aHH OUOAKMUYHUX 3A80aHb aO0 ix ppacmenmis. V3asuu 0o yeazu nocmasnemi
3a60aHHS, A came CMBOPEHHS MemOOUYHO20 3d0e3nedeHHss HA8UaIbHOI oucyunitinu «Memoouka
BUKIAOaHHA — OCBIMHbOI  eanysi  «Mamemamukayy i3 GUKOPUCIAHHAM — KOMN TOMeEpPI6,  agmopu
BUKOPUCOBYIONb MEPMIH «IHGOPMAYitiHI MEXHONORIT», OOMPUMYEMOCH BUSHAYUEHHS THGHOPMAYIUHUX
mexnonoeiu M. Kanoaka, ingopmayitinux mexnonoeiu Hasuanus 1. 3axapoeoi, ma 6bauams
MONCIUBOCMT IX YNPOBAOICEHHS HA JIeKYIAX WLIAXOM 3ACMOCY8AHHA Npe3eHmayii JeKyill, Ha
NPAKMUYHUX 3AHAMMAX — WIAXOM Npe3eHmayitl, nio2comoeieHux eukiadavem ma npeseHmayil,
Ni020MOBNIEHUX CIMYOeHMAaMU, Ma Yepe3 UKOPUCTAHHS KOHMPOTIbHUX KOMN 10MEPHUX mecmis,; nio
yac camocmiunoi pobomu  CMyOeHmie MOJNCIUBO 3ACMOCYBAHHA  HABUATbHO-MEMOOUUHUX
NOCIOHUKIG HA eNeKMPOHHUX HOCIAX MA HABYANbHUX KOMN TOMEPHUX Mecmis.

Knrwowuosi cnosa: ingopmayitini  mexnonoeii, iHgopmayiini mexuonoeii. 6 oceimi,
iHpopMmayitini mexHono2ii HABYAHHS, KOMN IOMepHi mexHon02ii, Ho8i IHpopmayiuni mexHonoaii,
HO8I IH(hopmayitini mexHono2ii 6 oceimi, iHoOpMayiUHO-KOMYHIKAYINIHI MeXHONO02I].

[TimBUIIIEHHS IKOCT1 BHUIIOI OCBITH BU3HAYAETHCS BUKOPUCTAHHIM HOBHX METOJIB 1 3aCO0IB
HaBYaHHS, $KI 1HTEHCH(]IKYIOTh HaB4YambHMHA mpouec. OnmHuUM 13 3aco0iB, SKUH IIHPOKO

© C.O. CkBopuoBa, M.C. NapaH
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3aCTOCOBYETHCS Ul aKTUBI3allli HaBUAIBbHO-MI3HABATIBHOI AISIIBHOCTI CTYJCHTIB € iHpopMauiiHi
TexHoJIoTii. BueHMMH JOBEICHO, 10 MUPOKE BIPOBAHKEHHS 1HGOPMAIIMHUX TEXHOJIOTINA 37aTHE
MiIBUIIATH €()EKTHBHICTh AKTHBHUX METOJIIB HaBYaHHS HA JICKIISX, CEMIHAPCHKUX, MPAKTHYHUX 1
Ja00paTOPHHX 3aHATTSX, & TAKOXK HA €Tarl CaMOCTIHHOI MATOTOBKY CTY/ICHTIB.

Mix TUM, HAyKOBIIi, SIKi 3 METOIO ITiIBUIIEHHS ¢(DEeKTHBHOCTI HABYAHHS CTYJICHTIB Y BUILIN
IIKOJI1 pajIiTh 3acTOCOBYBAaTH 1HGOpPMAIliiHI TEXHOJIOTii, BXHBAaIOTh Pi3HI TepMiHU. Tak, y
HAyKOBOMY OOIl'y BHMKOPHCTOBYIOTHCS TOHATTS «iH(OpMAIiiiHI TexHOJOri», «iHpOopMaLiiHi
TEXHOJIOT1I HaBUYaHHS», «HOBI i1H(OpMaIliHI TEXHOJOrIi», «HOBI 1H(MOPMAIliiHI TEXHOJIOTIT
HaBYaHHS»,  «IH(POPMaLiIHHO-KOMYHIKALIHHI  TEXHOJOTIi»,  «iH(pOpMaliifHO-KOMYHIKaliiHi
TEXHOJIOT1T HaBYaHHs». J{esdKi aBTOPY OTOTOKHIOIOTH Il TOHATTS, a AesIKi — qudepeHiirooTb. Taka
HEY3TO/DKEHICTh BUMAara€ TEOPETUYHOTO aHANi3y TPaKTyBaHb IUX Ae(iHIIiN, BU3HAYCHHS iepapxil
L[UX MOHSATB.

MeToro cTaTTi € aHajmi3 OCHOBHHMX KATEropii MpoOJeMH JOCTIDKEHHS 1 BU3HAYCHHS
MOXKJIUBOCTEH 3aCTOCYBaHHA 1H(OPMALIMHUX TEXHOJOTIN MiJ 4Yac BHUKIAJaHHS HaBYaJIbHOI
IMCUUIUTIHM  «MeToMKa HaBUaHHS OCBITHBOI ramy3i «MaremaTuka»» JUii CTYACHTIB 3a
crnemianbHicTio 6.010100 IToyatkoBe HaBuanus Hanpsimy miarotoBku 0101 Ilenaroriuna ocBiTa.

s Toro, mo0 BU3HAYUTH MOXKIUBOCTI ONAHYBaHHS CTYIEHTAMH HAaBYAIHHOI AMCHUIUTIHU
«MetoaMka HaBYaHHS OCBITHBOI Tramy3i «MaTemaTuka»» CHOYaTKy 3°jCYEMO CYTHICTh
iHpopmaniiinux TexHomorii. [ToHaTTs «iHbopMamiitHi TexHomori» O0yno BBeaeHo B. I'mymkoBum,
SIKUW BU3HAYMB 1H(OpMaIliliHI TEXHOJIOT1] K IMPOIIECH, TIOB’sI3aH1 3 ONPAIfOBaHHAM 1 MepeaaBaHHsIM
iHpopmanii. Jlemo mo-iHmomy inpopmamniiiny TexHomorito (IT), sk cucTeMaTn3oBaHy CYKYITHICTBH
METO/iB, 3ac00i1B 1 it o poboTi 3 iHGOpMaIIfHUMK JaHUMH BU3HAYAE TII0ocapiii abpesiatyp 1 TEpMiHiB
iH(OopMaIIITHUX 1 KOMYHIKaIHHAX TEXHOJIOTIH .

[Toennye nBa Bumie nogani o3HayeHHss H. Mop3se 1 Bu3Havae iHpopMaIiitHy TEXHOJIOTIIO K
CYKYITHICTh METOJIB, 3aco0iB 1 NIpHUIOMIB, L0 BUKOPHUCTOBYETHCS JIOABMH JJIs peaizalii
KOHKPETHOTO CKJIAJHOTO TMpOLECYy MNUISIXOM TOAUTy HOro Ha CHUCTEMY  MOCHIIOBHHUX
B3a€MOIIOB’SI3aHUX MPOLEAYp 1 onepallii, sKi BAKOHYIOTbCS OIbII 200 MEHII OJTHO3HAYHO 1 MAIOTh
Ha MET1 JOCATHEHHS BHCOKOi €()€KTUBHOCTI B IMOIIYKY, HAKOIMMYEHHI, OINpalloBaHHI, 30epiraHHi,
M0JIaHHI, IepeAaBaHH1 JaHUX 3a JOIIOMOI0I0 3aC001B OOUHCITIOBAIBHOI TEXHIKU Ta 3B’ SI3KY, a TAKOXK
3ac00iB X palllOHAJBHOTO MOEJHAHHS 3 MPOILIECaMU OIpallOBaHHS JaHUX 0€3 BUKOPHUCTAHHSA
MallyH.

Byxue BusHaueHHs, HiX BuzHaueHHs [T H. Mopse, nuimie sk «3aranbHUM TepMiH, SIKUN
BUKOPHUCTOBYIOTh JJIsi MOCHJIaHb Ha BCl TEXHOJIOTIi, MOB’s3aHi 31 CTBOPEHHSM, OIPAlLIOBAHHSM,
30epiraHHsM, BHKOPUCTaHHSIM, IEPECHIaHHSIM 1 KepyBaHHSAM i1H(Qopmali€lo B HUPPOBOMY
BUTJISA1», IOAAHO Y CJIOBHUKY 3 00UMCIIOBAIbHOI TEXHIKH, IHTEpHETY 1 mporpamyBaHHs. Mixk TuM,
O. CrmipiH yBaka€ HENPUIYCTHMHAM BHKOPHCTAaHHS Yy TMOJAHOMY BHIIE BHU3HAYCHHI «KEPYBaHHS
iHpopMalli€lo» 1 TPOMOHYE 3aMIHUTH TEPMiH «iH(pOpMaIlisH» Ha «ITOBIIOMIEHHS.

[{poro Henomiky noz0aBieHe Bu3HaueHHs1 M. XKanmaka, SKMM MOTpakTOBaHO 1H(OpMalliiiHi
TEXHOJIOTIi SIK CYKYIHICTh METOJIIB 1 TEXHIYHHUX 3ac00iB 300py, opraHizauii, 30epirants, oOpoOkH,
nepenavi 1 MpPEeJCTaBICHHA NaHUX, fKI MiJBUIIYIOTh PIBEHb 3HAHb JIIOJEH 1 PO3BUBAIOTH iX
MO>KJIMBOCTI B YNIPaBJIiHHI TEXHIYHUMH 1 COLIIaTIbHUMU MPOLIECAMHU.

[Ipore, K. Brnacenko 3ayBaxye, mo 10 iH(OpMaLiHHUX MOXHA BITHECTH OYyAb-KYy
MEe/IaroriyHy TEXHOJOriI0, TOMY IO OCHOBY TEXHOJOTIYHOTO MpOIleCy HaBYaHHS CTAHOBUTH
onepkaHHs ¥ meperBopeHHs iHpopmanii. Ilozumis K. Bnacenko cmiB3ByyHa 3 MO3UIIEIO
I'. CeneBko, sIKMH CTBEp/DKYe, L0 Oyab-sKa IenaroriyHa TEXHOJOris — e iHdopMaliiiHa
TEXHOJIOT1S, OCKUIbKM OCHOBY TEXHOJIOTIYHOTO MpPOIECY HaBUaHHS cKiafae iHpopMalisa Ta ii pyx
(mepeTBOpEHHS).

K. BraceHko BHKOPHCTOBYE TEpMiH «IH(POpPMAIIHI TEXHOJIOTi», /0 SKWX BIIHOCHUTH
CYKYIHICTb 3ac00iB, TIPUHOMIB, MEXaHI3MiB, IHCTPYMEHTIB, B OCHOBI SIKUX JICKUTh iHOpMATHKA i
K1 CIIy’)KaTh JUIsl HAKOIWYEHHsS, MEepepoOKH Ta PO3MOBCIODKCHHsS HaB4YalbHOI iHMopmarii. [2,
c.94]. Ane, na BimMminy Bim Hei, ['. CeneBko BBaxkae, IO HANOUIBIN BAATMM TEPMIHOM st
TEXHOJIOT1 HaBYaHHS, IO BUKOPHUCTOBYIOTh KOMIT'IOTEp, € Komm torepHa TtexHoumoris (KT).
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I1. Cikopcekuii Takoxx BukopucTtoBye TepMiH KT 1 BH3Hadae KOMIT'IOTEPHY TEXHOJIOTIIO SIK
LUTICHAN aJTOpUTM OpraHisarii 3aCBOE€HHS 3HaHb Ta (OPMYBAHHS YMiHb 1 HABHYOK, JI€ OCHOBHUM
3ac000M HaBYaHHS € KOMIT'IOTE.

Mix Tum, . 3axapoBa BBakae CymepewIMBUM BHUKOPHUCTAaHHS IOHSTTS KOMII IOTEpHA
TEXHOJIOTisl HABYaHHS B TOMY K PO3yMiHHI, IO ¥ iH(popManiliHa, OCKUIbKY, HA TyMKY JOCIiTHUIII,
iH(opmarliiliHi TeXHOJIOTII, Ha BIAMIHY BiJ KOMIT IOTEPHHUX, SIKI PO3YMIIOTh POJIb KOMII IOTEpa SK
00YHCITIOBAJIFHOI MAIlIMHU, MOKYTh BUKOPHUCTOBYBAaTH KOMII'IOTEp K OJMH 13 MOXIIMBUX 3ac00iB,
HE BUKIIOYAIOYM TpU I[bOMY 3aCTOCYBAaHHA ayJlio- ¥ BijeoamapaTypu, HPOEKTOpPIB M 1HIIUX
TeXHIYHUX 3ac001B HaBYaHHs [4, ¢. 22-23].

Hocninaunst Bu3Havae iHdopmaliiiny texHosorito (IT) 1 sk «CyKymHICTH 3HaHb TIPO
criocobu 1 3acobu poboTu 3 iHPOPMAIIIHHUMEU pecypcaMmy, 1 K «crocid 1 3acobu 300py, 00poOKH 1
nepeaadi iHgopMarii s OTpUMaHHS HOBHX BIJIOMOCTEH mpo 00’€KT, IO BHBYAEThCs». Ha ii
IYMKY, TEAaroridyHa TEXHOJIOTis, 0 BUKOPHCTOBYE CIEI[iaJIbHI CIOCOOM, MpOrpamMHi 1 TeXHIuHI
3acobu (KiHO-, aynio- 1 Bi€0-3acO0M, KOMIT IOTepH, TEIeKOMYHiKalliliHi Mepexi) ans poOoTH 3
iHpopmaiero € iHdopmartiitHoo TexHosoriero HapuaHHs (ITH). Takum unnom, ITH cnig pozymitu
K J0AaTOK 1H(OpMAaLIMHUX TEXHOJOTIH Al CTBOPEHHS HOBHX MOKJIMBOCTEH Nepenadi 3HaHb
(mismTpHOCTI TIemarora), CHOPUHHATTS 3HaHb (MISUTBHOCTI YyYHS), OILIHKH SKOCTI HaBYaHHS |,
0€3yMOBHO, BCECTOPOHHBOT'O PO3BUTKY OCOOMCTOCTI B XOJi HaBYaJIbHO-BHXOBHOTO Ipouecy» [4,
c.22-23]. Ha nHamy nymKy TpaktyBaHHs iH(opmaniiinux texHonoriid I. 3axapoBoro € HalOLIbII
BJIAJIUM, OCKUIbKM BOHO HE CYNEpPEUNUTh BU3HAYEHHSIM IHIIUX aBTOPIB, a PO3LIUPIOE IX 32 PaXyHOK
MOJKJIMBOCT]1 BUKOPHCTAHHS PI3HUX TEXHIYHUX 3ac00IB HAaBYaHHS.

Takoxx moHATTA «iH(opmamiiiHi TexHonorii HapuaHHs» (ITH) y BmacHUX AOCHiIKEHHSX
BukopuctoByroTh HaykoBmi JI. Ileryxoma, O. Cyxoipcbkuii, O. [lanmnko, O. Ilymcbkuii,
@. Xaminosa, JI. lllenponoches Ta iH.. JI. IleTryxoBa mia iHpopMaIitHUMI TEXHOJIOTISIMH HAaBYaHHS
(ITH) posymie cucreMy cy4yacHUX 1HQOpMAIIfHUX METOAIB 1 3aco0iB IJIECHPSIMOBAHOTO
CTBOPEHHS, 30MpaHHs, 30€piraHHs, ONMpPAIfOBaHHS, MOJAHHS 1 BUKOPWUCTAHHS JIaHWX 1 3HaHb, a
TAaKOXX CHUCTEMY HAayKOBMX 3HaHb NMpO (DYHKIIOHYBAHHS Ili€] CHCTEMHM, CIPSMOBAHOI HA YIOCKO-
HaJIeHHS] HABYAJBHOTO Tpollecy 3 HaWMeHmuMu 3arpatamu. Y wmonorpadii JI. IleryxoBoi [5]
MOJIaHo ¥ iHIIe BU3HAYeHHs: 1H(OpMalliliHI TEXHOJOTii HaBYaHHS — 1€ KOMIUIEKC HaBYaJIbHUX Ta
HABYaJIbHO-METOJAMYHUX MaTepiajiB, TEXHIYHUX 1 IHCTPYMEHTAJIbHHUX 3ac00iB 0OUYMCIIIOBAIbHOI
TEXHIKM HaBYaJIbHOI'O NMPU3HAYEHHS, a TAKOX CHCTEeMa HayKOBUX 3HaHb MPO POJIb 1 Miclie 3aco0iB
€JIEKTPOHHO-O0YMCIIIOBAJIbHOT TEXHIKM Yy HaBUaJlbHOMY Ipoleci, ¢opMax 1 Merojax Iix
3aCTOCYBaHHS JUIsl YAOCKOHAIEHHS POOOTH BUKJIAJAadiB 1 YUHIB.

VY 1boMy K KOHTEKCTI HIMPOKOTO BXKHUTKY HaOyB TEpMIH «HOB1 1H(OpPMAaIliifHI TEXHOJOTIi»
(HIT), mo Biarak Bu3HA4YaBCS SK BUKOPUCTaHHS B HAaBYaHHI PI3HOMAaHITHHX TEXHIUYHHMX 3ac00iB,
30KkpeMa i komr torepHux. [lpore, Ha BiaMIHY Bif iHGOpMaLIHHUX TEXHOJOTIH, Kl pO3YMIIOTh SIK
cucreMu 300py, HaKONHMYEHHs, 30epiraHHs, MOLIYKYy, OOpOOKM Ta TMOJAaHHS BXE BIIOMHX
MmatepianiB, O. Ckada 1 O. TyroBa Bu3HayaroTh HOBI i1HpopMmauiiiHi TexHosorii (HIT) sax
iHpopMaliiiHi TEXHOJIOri], SIKI 3aCHOBaHI Ha BMKOpHUCTaHHI mepcoHaibHUX kKomm 'rotepiB (IIK) i
TeJIeKOMYHIKaliiMHUX 3ac001B Ta nepedayatoTh oJiep>KaHHs HOBUX JaHHUX, HOBHUX 3HaHb [6, c.10].

M. XKangak, BU3Ha4arouu HOBI i1HGOPMAIIiHI TEXHONIOTIl, HA BIAMIHY BiJ iH(MOpMAaLITHUX
TEXHOJIOTH, pOOUTh aKUEHT Ha 3aCTOCYBAHHI KOMIT'IOTEpIB Ta KOMIT IOTEpHUX KoMyHikarii. Hosi
iH(opMariifHi TEXHOJOrii, Ha JAYMKY aBTOpa, — L€ CYKYIHICTb METOMIB 1 TEXHIYHMX 3aco0iB iX
OTpUMaHHs, OpraHizatlii, 30epeKeHHs, OIpaIfOBaHHs, Mepeaadl i mogaHHs iHPopMarlii 3a JOIOMOT0k0
KOMIT'TOTEpIB 1 KOMITIOTEpHUX KoMyHikarii. Ha ocHOBI 1iporo oznauenHs O. Jlrobapcbka CkiiaqoBUMU
HIT naBuanus Buninsie 3acoou HIT HaBuaHHS 1 METO/IM X BUKOPUCTAHHS B HABUATBHOMY TPOIIECI.

O. CniBakoBCcbKHi 3a3Hauvae [7], mo HOBI iH(OpPMAIiifHI TEXHOJIOTIi CTaNIM KaTalai3aTopoM
JOCATHEHHS TaKUX L1JeH y raiy3i OCBITH K B3a€MHE HaBUYaHHS; PO3BUTOK KPUTUYHOTO MHUCIICHHS;
¢dbopmMyBaHHS CTiKOI MOTHBAIlii 10 MiABHMIIEHHS OCBITHBOTO DIBHS HPOTSITOM YCHOTO >KUTTS;
BMIHHS OJIEpKYBaTH HOB1 3HaHHSI, BAKOPHCTOBYIOUH MTOTIEPEIHI 3M00YTKH K TOTOB1 pe3yJIbTaTH.

He oOmexyrouuch nuIle 3aCTOCYBaHHSM KOMIT IOTEpiB Ta KOMII'IOTEPHHUX KOMYHIKallii,
P. I'ypin mig mOHATTSIM «HOBI iH(pOpPMAIIIfHI TEXHOJOTIi B OCBITI» pO3yMi€ BIPOBAIKCHHS HOBUX
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HiAXOMIB y HABYAJbHO-BUXOBHHUM IpOIEC, SKUHA OpIEHTOBAHMN Ha PO3BUTOK IHTEJIEKTYaJIbHO
TBOPYOI'0 MOTEHIIATy JIOJAWHU 3 METOI0 HiJBUILEHHS HOro e(eKTUBHOCTI 3aBJSKU 3aCTOCYBAHHIO
CY4aCHUX TEXHIYHHX 3aCO0iB.

Jlemo mmupie, K CyKyNHICTh TPbOX CKJIQJOBHX: TEXHIYHUX HPUCTPOIB, HIPOrPaMHOro Ta
HaBYAJIBHOTO 3a0e3MeueHHs] po3risaae HoBi iHopmauniiiHi TexHosyorii B ocBiti @. Xaminosa. B
[IOMY K KOHTEKCTI TIIyMauuTh HOBI 1H(pOopMaIliitHi TexHoorii B ocBiTi O. KuibloB, po3yMitouH iX siK
KOMIUIEKC HAaBYAJIbHUX 1 HABYAJIbHO-METOANYHUX MaTepialiB, TEXHIYHUX Ta IHCTPYMEHTAIBHHX 3aC00iB
00YMCITIOBAIBHOT TEXHIKM HABYAJIBHOTO IIPU3HAYECHHS, 4 TAKOXK SIK CUCTEMY HAYKOBUX 3HaHb IIPO POJIb 1
Miclle OOYHCTIOBAILHOI TEXHIKM B HAaBYAIBHOMY mporieci, GopMu i MeToam i 3aCTOCYBaHHS JUIS
BJIOCKOHAJICHHS po0OOTH BUKIaAayiB, yuHiB Ta 1H. Cimijg 3a3HA4YMTH, [0 BHU3HAYECHHS HOBHX
iH(opmariitnux TexHomoridi B ocBiti O. YKwiibloBa CHiB3By4HE 3 BHM3HAUCHHSAM iH(OpMAIIHHUX
texnouorii JI. [leryxoBoi.

TakuM 4YHHOM, y HAayKOBOMY OOIr'y BHKOPHUCTOBYIOTBCS TEpPMiHHM «iH(popMariitHi
TEXHOJIOTI1», «iH(opMaliifHi TexXHoiorii B OCBITI», «iH(OpMaIliiHI TEXHOJOrIi HaBYaHHIY,
«KOMII'FOTE€pHI TEXHOJIOTi(», «HOBI iH(QOpMAIliitHi TEXHOJOTI(», «HOBI iH(OpPMAIiifHI TEXHOIOTIi B
ocBiTi». Halibinpm 3aralbHUM y IbOMY MEpeNiKy € TepMiH «iHGOpMaIliiHI TEXHOJOTii» sK
CYKYIHICTh METOIB 1 TEXHIYHUX 3ac00iB 300py, OINpaimoBaHHs, 30epiranHs, oOpoOku, mepenadi i
Mpe/cTaBieHHs AaHux. Jlemo BYXYMM y LbOMY KOHTEKCTI € MOHSTTA <«HOBI iH(opmariiini
TEXHOJIOT1i», sike epeadadae 000B’I3KOBE 3aTyUCHHSI KOMIT I0TEpa Ta IHIINX TEXHIYHUX 3aC00iB 110
po0OOTH 3 TaHUMH.

[Tix Tepminamu «iHpOpMaIiifHI TEXHOJOTIT B OCBITI» Ta «HOBI iH(POPMALIHHI TEXHOIOTI] B
OCBITI» PO3YyMIIOTh 3aly4yeHHsS 1HQOPMAIIIHUX TEXHOJOTiIH Ta BIAMOBIAHO, 30KpeMa TEXHIYHHX
3aco0iB, Ui CTBOPEHHS HOBHUX MOXIIMBOCTEH mepeaayi W CHpUHHATTS 3HAHb, OIHKH SKOCTI
HaBYaHHS Ta BCEOIYHOI'O PO3BUTKY OCOOMCTOCTI B X0/11 HABYAIbHO-BUXOBHOI'O IIPOLIECY.

TepMiH «iHpOpMaliiiHI TEXHOJIOTi HaBUaHHSA» I[O3HAYa€ KOMIUIEKC HaBYAJIbHUX Ta
HaBYAJIbHO-METOAMYHUX MaTepiajiiB, TEXHIYHHUX 1 I1HCTPYMEHTAJIbHHUX 3aco0iB HaBYaJbHOTO
MPU3HAYEHHS, a TAKOK CHCTEMY HayKOBUX 3HaHb PO iX Pojb 1 MICIE Y HABYAJIbHOMY IIPOLIECI.

Ha mamy aymky TepmiH «iH(pOpMaIliifHI TEXHOJOTI» OXOIUTIOE BCI Il TOHSTTS, TOMY B
IIMPOKOMY CEHC1 MOKE€ BUKOPUCTOBYBATHUCS JUIs TO3HAYCHHS OYAb-IKOTI'0 3 03HAYyBaHUX MOHATb.

Y €pponi 3amicth a00 SK pO3MMUPEHHS TepMiHa «iH(GOpPMaliiHI TEXHOJ]OII»
BUKOPUCTOBYETHCS TEpMiH 1H(popMariitHo-komyHikamiiHi TexHonorii (IKT). O. Cnipin npumyckae,
0 TaKe PO3IIMPEHHS TMOJSATa€ y BUKOPUCTAHHI HE JIMINE KOMI'IOTEPHUX, a W BIAMOBIAHHUX
KOMYHIKaIlIHHUX CUCTeM, Hallpukiaja, komn'rorepHux mepexx. Haykosui (K. Briacenko, O. Ckada,
O. TyroBa) cxwibHI BBaXXaTH TEPMIH «IH(GOPMaLIHHO-KOMYHIKAIIMHI TEXHOJOT» TOTOXXHUM
MOHATTIO «iH(OpMalliifiHi TEXHOJIOT1(» MPoTe OIbII HOBUM 1 CydaCHHUM.

JI. TleryxoBa BBaxkae, MO0 J@HWW TEPMIH OXOIUIIOE€ HABEJEHI BWINE TMOHATTSA 1 € OUIbII
MOBHUM 32 PAaxyHOK CTBOPEHHS CIIELIAJbHOTO IMPOrpaMHOIO CEepeloBUINA 3 HEOOXITHUMHM IS
CTy/ICHTa JWJIAKTHUYHUMH, METOJAWYHMMH MaTepialaMd, TBOPYHMH 3aBJaHHSIMH, BKIFOUYCHHS
€JIEMEHTIB aBTOMaTH3alii YHOpaBiIiHHS HaBYaJIbHUM IPOLIECOM 1 OOOB'A3KOBOTO HAJAHHS
MO>KJIMBOCT1 poOOTH 3 pecypcami riodanbHoi Mepexi [ntepuer [35, c. 18-19].

BinnoBigHo no Exnukionenii ocBity, iHGopMaliitHO-KOMyHIKaI[iifHa TEXHOJIOT1S HaBYaHHS
— 116 KOMIT'IOTepHa TEXHOJIOTis, sika 0a3yeTbcs Ha BUKOPUCTAaHHI MEBHO (hopMasi3oBaHOi Mojeni
3MICTy, IO TpEACTaBI€HA IMEAaroriyHuMH HPOTpaMHUMHU 3aco0aMH, 3alMCAaHUMHU B TaM'iTh
KOMIT'FOTEpa, 1 MOKIIMBOCTSMHU KOMYHIKAI[IHHUX MEPEK.

O. CniBakoscbkuii, JI. IleryxoBa, B. KoTkoBa BH3Ha4aoTh iHPOpMaLitHO-KOMYHIKaIIHH]
TEXHOJIOTIT K CYKYITHICTh METO[iB, 3aCO0IB 1 MPHIHOMIB, IO BUKOPUCTOBYIOTHCS JIsi J000DY,
OlpalloBaHHsA, 30epiraHHs, TOJaHHSA, T[epeJaBaHHA pPI3SHOMAHITHUX MJaHUX 1 Marepiamis,
HEOOXITHUX IS MiJIBHIICHHS €(PEKTUBHOCTI PI3HUX BHAIB AisutbHOCTI [8, c. 38]. AHamoriunoi
no3uuii mozo TpaktyBanHsaM IKT norpumyersest O. CripiH.

IKT € BaxiIMBUM KOMIIOHEHTOM TIE€PEBaXHOI OUIBIIOCTI CyYaCHUX TEXHOJOTIH, 110
BUKOPUCTOBYIOTBbCS B PI3HUX HAayYKOBO-BUPOOHMYMX CHCTEMAax Ta rajly3siX JIIOJICHKOI JisUIbHOCTI. Y
neqaroriii BYeHi BHKOpUCTOBYIOTH TepmiH IKT HaBuanusa. VY mucepraiiitHOMy JOCIIKEHHI
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1O. Tpuyca indopmaniiiHO-KOMyHIKaliiiHi TEXHOJOr1 HAaBYaHHS, BKIIFOYAIOYM KOMITIOTEp SIK 3acid
VIIPaBJIiHHSA HABYAIBHO-TTI3HABATLHOIO TISUTBHICTIO, PO3MVIIAIOTECS  SIK  CYKYITHICTH  KOMIT FOT€PHO-
OpPIEHTOBAHHMX METO/IIB, 3aCO0IB Ta OpraHi3aliiHuX (OpM HABUAHHSI.

O. Ckada 1 O. TyroBa mig MOHATTIM «iHGOPMAIITHO-KOMYHIKAITIIHI TEXHOJIOTIT HaBYaHHSDY
PO3YMIIOTh CHUCTEMY 3arajbHO-TICArOTiYHUX, TCHXOJIOTTYHUX 1 JUAAKTUYHHX IPOLEIYp B3a€MOIil
TMIE/IaroriB Ta Y4YHIB 13 BUKOPHUCTAHHAM TEXHIYHHMX PECYpCiB, SKa CHpPSMOBAHA HA peaizallifo 3MICTY,
MeToziB, (OpM 1 3acO0IB HaBYaHHSI, AJCKBaTHUX IUIIM OCBITH, IHIUBIIYaIbHUM OCOOJMBOCTSIM YYHIB i
BUMOTaM J10 (hopMyBaHHS 1H(POPMAILIIITHO OPIEHTOBAHKX SKOCTEH TPaMOTHOI JIFOIUHH [6].

3a B. buxoBuMm, IKT-HaBuaHHS — «11e¢ KOMIT'IOTEPHO Opi€HTOBaHA CKJIAJ0Ba MEAAroriyHoi
TEXHOJIOT1, siKa BimoOpaxae Aesky (popmanizoBaHy MOIEIIb IEBHOTO KOMIIOHEHTA 3MICTy HAaBYaHHS
1 METOOWKM HOro TOJaHHS Y HaBYAJbHOMY IMIpOIleci, IO TMpEACTaBI€HAa y IbOMY IMpoIieci
[e1aroriyHuMK MPOrpaMHUMHM 3aco0aMu 1 nependayae BUKOPUCTAHHS KOMII'FOTEpa, KOMIT'IOTEPHO
OpIEHTOBaHMX 3acO0iB HAaBYaHHS 1 KOMITIOTEPHHUX KOMYHIKALIHHUX MEpPEeX Ui PO3B’sS3yBaHHS
IUAaKTUYHUX 3aBlaHb abo ix ¢parmentiB» [1, c. 141]. P. I'ypeBuy, Buznauatoun IKT-HaB4uaHHS
moaidHO 7O TOro, SIK 1€ POOWTH IMOMEpPEAHI aBTOp, yBa)Kae, IO BOHA € KOMII IOTEPHOIO
TEXHOJIOTIETO.

3 orsay Ha BU3HAYCHHS CydyacHOi iHopMarniiiHoi Texnosorii M. Xammakom [3, c. 21]
O. CripiH yTOYHIOE MOHATTS 1H(GOPMAIIHHO-KOMYHIKAIIHHOT TEXHOJOrIi, 3a3Hayaro4u, IO 1€
CYKYIHICTh METOJIiB, 3aC00iB 1 MPUIIOMIB, II0 BUKOPUCTOBYIOTHCS TSI PO3POOKU iHPOPMATUIHHUX
CUCTeM Ta MOOYI0BU KOMYHIKAIITHIUX MEpEeXk, a TaKOXK TeXHOJOTii (opmanizaiii i po3B’si3yBaHHS
3a7a4 y IeBHHUX MPEJAMETHHX TalTy35X 3 BAKOPHCTAHHSIM TaKUX CUCTEM 1 MEPEK.

OTxe, TepMiHU «iH(OpMAIIKHI TEXHOIOTI» Ta «IHPOpMAIIiHO-KOMYHIKaIIiHI TEXHOIOTI» 3a
CBOIM CYTHICHHIM 1 3MiCTOBUM HaBaHTQXCHHSIM HE € CHHOHIMIYHUMH. MK THM, Jy>K€ 9acTO aBTOPU
MiIMIHSIOTH OIHE MOHATTS 1HIIMM, 1 BXKMBAIOTh 3a3HA4YeHI TePMIHHU SK cuHOHIMH. [IpoanamizyBaBiim
PI3HI MIIXOAM O BU3HAYEHHS 3a3HAUEHUX MOHSTh, MU PO3YMIEMO «iH(OpMaLliifHI TEXHOJIOTI HaBYaHHSD,
SIK TIEAAroriyHi TEXHOJIOT ], 1110 BUKOPUCTOBYIOTh CHELIIIbHI CIIOCOOM, TPOrpaMHIi 1 TEXHIYHI 3aC00U ISt
pobotu 3 iHdopMmali€to, a «iHGOpPMAIIHHO-KOMYHIKAIIIHI TEXHOJOrl HaBYaHHS», SK iH(OpMaIlliiiHi
TEXHOJIOTIi HaBYaHHS, 30pPIEHTOBAHI HA BUKOPUCTAHHS KOMM'IOTEPHUX KOMYHIKAIIMHUX MEPEX s
PO3B’A3yBaHHS AUJAKTHYHUX 3aBlaHb abo iX ¢parmentiB. ToMy, B3sBIIM IO yBark HOCTABIICHI
3aBJJaHHS, a CaMe CTBOPEHHS METOJMYHOrO 3a0e3NeveHHs HaBUaIbHOI JUCIMIUTIHE <« Meroauka
BUKJIaJIaHHsI OCBITHBOI Taiy3i «MareMaThKa») 13 BUKOPUCTaHHSAM KOMIT IOTEpIB, Y HAIIOMY JOCIIKEHHI
MH BUKOPHCTOBYEMO TEPMIH «IH(OpMaIliiHI TEXHOJIOTI.

HopmatuBHa HaBuanbHa JucuuIuliHa «MeToJuKa HaBUaHHS  OCBITHBOI  raiysi
«MartemaTHKa»» peani3yeTbcs ULUIIXOM JIeKIiM, MPaKTUYHUX Ta y JeSKUX YHIBEpCUTETax 1
nabopaTopHuX 3aHATh. Ha nexuisx BinOyBaeTbes nepeaaya iHopMmarii cryieHTaM, eeKTUBHICTD
K01 Oy/ie BHUIOIO 3a YMOB HAOYHOTO, JIOTIYHO BHOYJAyBaHOTO MpeACTaBiIeHHS iHOpMarlii, 1o
MOJIMBO peajli3yBaTH y mpe3eHTauii sekuii. J[i1s cTBopeHHs mnpeseHTamii jekuii motpideH
KOMIT IOTEP 3 BIANOBITHUM MPOTPaMHUM 3a0€3MEUEHHSIM, a BUKJIa/1ad — PO3pOOHHUK Mpe3eHTallll Ma€e
BOJIOJIITH HAaBUYKAMHU POOOTH 3 IIMMHU MporpamMaMu. Y NMpe3eHTalisX JIeKLi € MOXKIIMBICTb 3pOOUTH
riNeprocuiiaHHs Ha TMEBHI HOPMATHMBHI JOKYMEHTH, MiIPYYHUKH, BKIIOUUTH Yy Tpe3eHTalli
(GparMeHTH BiJ€O3aMUCIB ypPOKIB MaTeMaTHUKWM Yy TOYATKOBIM KON, SKi € UIIOCTpaLi€ero
METOJIMYHOI0 MPHUIOMYy MpHU ONaHyBaHHI OKPEMOIO MOHATTS YU BMIHHS a0 UIIOCTpaIli€ero
peaiizanii meBHOI TEXHOJIOTIi HABYaHHS TOIIO, MOAATH 1H(OPMAIIiI0 Yy BUTJISAAL CXeM 1 TabIHIIb, 110
3HAYHO IMOJIETIIUTh CIPUMMaHHS, JIOT1YHE ONPAIIOBaHHSA Ta 3a1aM’ITOBYBaHHS 1H(oOpMaIlii.

Ha npakTtuuHux Ta 1a00paTOpHUX 3aHATTSAX TaKOXK MOXHA BUKOPUCTOBYBATH INpe3eHTAIlll,
K1 MICTSTh TINEpIIOCHIaHHS Ha HOPMATHBHI JOKYMEHTH, MIAPYYHUKH, (PparMeHTH peasbHHX
YPOKiB MaTeMaTHKH, ajie BKE 3 METOI0 aHaJi3y iX CTyJeHTaMH; Taki Mpe3eHTallii TOTye BUKIagay
3a37aerib. Alle Ha MPAKTHYHHUX 3aHATTSAX MOXKYTh OyTH BHKOPHCTaHI MpE3CHTaIlil, Kl TOTYIOTh
cami CTyIEHTH IJis UTIoCTpamii HAOyTHX pe3yNibTaTiB MijJ 4Yac BUKOHAHHS HUMHU 3aBIaHb IS
CaMOCTIHHOT pOoOOTH — 1€ MOXYTh OYyTH OTIOBiZI TEOPETHYHOIO XapaKTEpPy, B SIKUX JTOKJIATHO
PO3KpPUBAIOTHCA 200 MEBHI TEXHOJOTIi HaBYaHHA a00 OKpeMi METOIWYHI MiIXOIH; Mpe3eHTaril
CTY/IEHTIB MOXXYTb HAOYHO IPEJCTABIATH pPE3YJbTaTH aHali3y HOPMAaTHBHOIO 3a0e3NeueHHs
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HaBYaHHS MaTeMAaTUKW B TOYATKOBIA IIKOJI, pe3yJbTaTH MOPIBHSIIBHOTO AaHaji3y YHMHHHUX
MIIPYyYHUKIB, pE3YyJIbTaTH MOPIBHAJIBHOTO aHAI3y PI3HUX METOJWYHHUX MITXOIB 10 (OPMYBaHHS B
MOJIOJIINX HIKOJISIPIB TEBHOTO MOHATTA a00 HaBHUYKU. TakuM YMHOM, OJHIEI0 3 MOMKJIHMBOCTEH
3actocyBaHHs [T Ha 3aHATTAX 3 HaBUAIBHOI AUCHUILTIHU «MeETOMKa HaBYaHHS OCBITHBOI Taiy3i
«MateMaTHKa»» € Mpe3eHTaIlii 10 JEKIii, MPaKTUIHUX Ta Ja0OpaTOPHUX 3aHATh.

JI1s1 KOHTPOJIIO Ta OIIHIOBAHHS Pe3y/IbTaTiB HABYAJIBHOI JIISIIBHOCTI CTYJICHTIB MOXXe OyTH
BUKOPHCTaHO KOMII'IOTEPHE TECTYBaHHS, SKE J03BOJISIE CTBOPUTH PI3HOMAHITTS BapiaHTIB LUIIXOM
BHOOPY KOMIT FOTEPOM 3aBJaHb 3 MIEBHUX OAHKIB METOJIOM BHITQIKOBOi BUOIPKH 1 JO3BOJISIE OLIIHUTH
pe3yabTaTH TECTYBAaHHS BiApa3y MiCJIsA BUKOHAHHS TECTY CTYAEHTOM. 3a3HAYMMO, 1110 TECTH MOXKYThb
OyTH SK KOHTPOJBHHMHM, TaK 1 HaBUYaJIbHUMH. HaB4asibHI TECTH, Ha BIAMIHY BiJl KOHTPOJLHUX,
nepeadavyaroTh BCUIAKI JOTIOMOTH CTYAEHTaM — BiJl JONOMDKHHX 3alHMTaHb 10 MPSAMUX MiJKA30K, 1
MOXXYTb OYTH 3aCTOCOBaHI ITi/1 4ac caMOCTIHHOI poOOTH cTyneHTiB. [l 3a0e3rneueHHs caMOCTIHHOT
poOOTH CTYACHTIB MPOMOHYIOTHCS Mpe3eHTAIlll JEKIlid, HaBYAIbHO-METOIUYHI TOCIOHUKHA Ha
SJIEKTPOHHMX HOCISIX, HABYAJIbHI TECTH, 10 HEMOXJIIUBe Oe3 3actocyBanHs IT.

TakuM YWHOM, y HAIIOMY JOCTIDKEHHI MH JOTPUMYEMOCH BU3HA4YEHHsS iH(OpMAaIiitHHX
texHonorii M. JXKangaka, sk CYKYIMHOCTI METOIIB 1 TEXHIYHMX 3aco0iB 300py, opraizariii,
30epiranHs, oOpoOKH, mepeaadi i MpeICcTaBlIeHHs JAaHuX, sKi MMiIBUIIYIOTh PiBeHb 3HAHB JIIOJEH 1
PO3BUBAIOTH 1X MOXKJIMBOCTI B YIPaBIiHHI TEXHIYHMMH 1 COI[IaIbHUMH IPOLIECAMHU; BU3HAYCHHS
iHpopManiiHuX TexXHOJOrii HaB4aHHs [. 3axapoBoi, Ta 6aYUMO MOXKIIMBOCTI IX yIMPOBAKEHHS Ha
JCKIISX IUIIXOM 3aCTOCYBaHHS NPE3CHTAIllM JICKIN; Ha MPAKTHYHUX 3aHATTAX — IMUISIXOM
MPE3CHTAIlii, MirOTOBJICHNX BHKJIAadyeM Ta MPE3eHTallil, MATOTOBICHUX CTYACHTaMH, Ta 4epe3
BUKOPUCTaHHS KOHTPOJBHUX KOMII'FOTEPHUX TECTIB; IMiJi Yac CaMOCTIHHOI pOOOTH CTYJICHTIB
MOJKJIMBO 3aCTOCYBaHHS HABUYAJIIbHO-METOJMYHUX TMOCIOHMKIB Ha EJIEKTPOHHUX HOCIAX Ta
HaBYAJIbHUX KOMIT IOTEPHHUX TECTIB.
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INFORMATION TECHNOLOGY AS A MEANS TO CAPTURE THE STUDENTS
OF THE COURSE "METHODS OF "MATHEMATICS" EDUCATIONAL TEACHING
FIELD"

The paper presents an analysis of the concepts of "information technology", "Information
Technologies in Education", "Information technology education", "computer technology", "New
Information Technologies", "New Information Technologies in Education". Found that the most
common concept in this list is the concept of "information technology" as a set of methods and
technical means for collecting, processing, storing, processing, transmission and presentation of
data. Slightly narrower in this context, the concept of "new information technologies," which
mandates the involvement of computer and other technical means to work with data. The emphasis
on the learning process of information technology requires detailed terms "Information
Technologies in Education" and "New Information Technologies in Education", which are defined
as involvement of information technology and accordingly, including the technical means to create
new perceptions and knowledge transfer, evaluation studies and all-round development of the
individual in the educational process. Along with these terms also used such as "information
technology training," which denotes a set of training and educational materials, and technical tools
for educational purposes, as well as the system of scientific knowledge about their role and place in
the educational process. Meanwhile, the term "information technology" encompasses all these
concepts, so in a broad sense can be used to denote any signified concepts.

As an extension of the term "information technology"”, the term information and
communication technologies (ICT), and "information technology education", understood as
educational technology using special methods, software and hardware to work with information and
"ICT training "- as IT training focused on the use of computer communications networks for
solving instructional problems or their fragments. Taking into account tasks, such as creating
methodical maintenance of discipline "Methods of teaching educational sector" Mathematics ""
using computers, the authors use the term "information technology", follow the definition of
information technologies M. Zhaldak, IT training Zakharova [. and see their possible
implementation in class presentations through the use of lectures; at workshops — by presentations
prepared by the teacher and presentations prepared by the students, and through the use of computer
control tests; during independent work possible use of teaching aids in electronic media and
educational computer tests.

Key words: information technology, IT education, IT training, computer technologies, new
information technologies, new information technologies in education, information and
communication technologies.
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NH®OPMAINUOHHBIE TEXHOJIOTUM KAK CPEACTBO OCBOEHMUS
CTYAEHTAMU YYEBHOHN JUCHHUIIJINHBI «METOJIUKA OBYYEHUA
OBPA3OBATEJIbHOM OBJACTH« MATEMATHKA »»

AHHOTanus. B cTtathe mpencraBieH aHanW3 TMOHATUN «WH(GOPMAIMOHHBIE TEXHOJIOTHUNY,
«MH(POPMAIIMOHHBIE TEXHOJIOTHU B 00pa30BaHUNY», «HH(GOPMAIIMOHHBIC TEXHOJOTUU OOYUCHHS,
«KOMITBIOTEPHBIE ~ TEXHOJOTHUW»,  «HOBBIE  HMH(DOPMAIIMOHHBIE  TEXHOJOTHUW»,  «HOBBIE
MH(pOpMaIMOHHBIE TEXHOJIOTUH B 00pa30BaHUM». Y CTAHOBJICHO, YTO HanboJiee OOIIMM MOHSTHEM B
3TOM TIEPEYHE SBJIACTCS TOHATHE «MH(OPMAIMOHHBIE TEXHOJIOTUN» KaK COBOKYITHOCTh METO/IOB U
TEXHUUYECKUX CpelCcTB cOopa, 00paboTKU, XpaHEHUs, Mepeadl U MpelCcTaBiIeHus NaHHbIX. bosee
y3KUM B 3TOM KOHTEKCTE SIBIISICTCS TOHSTHE «HOBBIE WH(OPMAIMOHHBIE TEXHOJOTHHY», KOTOPOE
npenycMarpuBaeT o0s3aTelIbHOE MPUBJICUEHHE KOMIIbIOTEpA U JIPYTrUX TEXHUYECKHX CPEACTB IS
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paboThl ¢ MaHHBIMHU. AKIIEHT Ha Mpolecc OOy4eHHs CpPeACTBOM HMH(DOPMAIMOHHBIX TEXHOJIOTUN
TpeOyeT aeTanu3alid TEPMHHOB «HMH(OPMAIMOHHBIE TEXHOJOTMU B OOpa30BaHUM» U «HOBBIC
MH(POPMALIMOHHBIE TEXHOJOTUM B O00pa3oBaHUU», KOTOPHIE TOJKYIOT Kak IPHUBJICYCHUE
MH(OPMALIMOHHBIX TEXHOJOTHMH M COOTBETCTBEHHO, B TOM YHCIE TEXHUYECKHX CPEICTB, IS
CO3/1aHHS HOBBIX BO3MOYKHOCTEH I€pelayd U BOCHPHUATHS 3HAHUI, OLIEHKM KadecTBa OOy4YeHUS U
BCECTOPOHHETO Pa3BUTHUS JMYHOCTH B X0Jie¢ y4eOHO-BOCIHUTATEIbHOTO Mpolecca. Hapsaay ¢ atumu
TEPMUHAMH HCIIOJB3YETCS €IIe W TaKoW, KaK «MH(POPMALMOHHBIE TEXHOJOTUU OOyYCHHUSN,
0003HAYAIOIINUNA KOMILJIEKC Y4eOHBIX M Y4eOHO-METOJAMYECKUX MATepUanoB, TEXHUYECKUX U
MHCTPYMEHTAJIBHBIX CPEICTB y4eOHOTO Ha3HAUCHHs, a TAKXKE CHCTEMY Hay4yHBIX 3HAHMHA 00 HMX
poiu U MecTe B yuyeOHOM mporecce. Mexay TeM, TEpMUH «MH(GOPMALMOHHBIE TEXHOJIOTHI
OXBAaTbhIBAa€T BCE ATH IOHATHUSA, MOITOMY B IIMPOKOM CMBICIE MOXET MCIONb30BaThCA IJIs
0003Ha4YeHHUS JTHOOO0T0 U3 03HAYAEMBIX MMOHSATHIA.

Kak pacmmpenue TtepmMuHa «MHPOPMAIMOHHBIE TEXHOJOTUW» WCIOJIB3YeTCs TEPMHUH
nH(popMalnOHHO-KOMMYHUKalMOHHbIe  TexHojoruu  (UKT), mnpuuem  «uHbOpMannoHHbIE
TEXHOJIOTUM OOYYEHHs», IIOHMUMAIOTCSl KaK IeJarorMueckue TEXHOJIOTUH, HCIHOJb3YIOIIHe
CHelHalbHble CIOCOObI, MPOrpaMMHBIE M TEXHUYECKHE CpelicTBa I paboThl ¢ mHbopMaiuel, a
«H()OPMANIMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTMH OOY4YCHHs» — Kak HH()OpMAIMOHHBIC
TEXHOJIOTUU 00y4eHHs OPUEHTHPOBAHBI HA UCIOJIb30BAaHUE KOMITBIOTEPHBIX KOMMYHHKAI[MOHHBIX
CeTel JUIs peIIeHUs JHIAKTUYSCKUX 3alad Wiau ux ¢parMeHTOB. [IpHHSB BO BHUMaHUE
MOCTABIICHHBIC 33/1a4d, & UMEHHO CO3JaHHE METOAMYECKOro obecreyeHusl y4eOHOM AUCIUTIIMHBI
«Metonuka mnpenojaBaHus oOpa3oBarenbHOM oOnactu «MaTemaTuka»» C HCHOJb30BaHUEM
KOMITBIOTEPOB, aBTOPHI HUCIOJB3YIOT TEPMHUH «MH(OPMALMOHHBIE TEXHOJIOTHMY, TPUIEPKUBAEMCS
onpeneneHuss uHMOpMaIMOHHBIX TexHonorui M. JKammaka, wH)OpPMAIMOHHBIX TEXHOJOTUN
oOyuenusi M. 3axapoBoil ¥ BHIAT BO3MOKHOCTH UX BHEIPEHUS HA JIEKIUAX IMYTEM MPUMEHEHHS
MPE3CHTAMM JICKIIMNA; Ha MPAKTHUYECKUX 3aHATHUSAX — IYTEM IMPE3CHTAINi, MOATOTOBICHHBIX
npenojaBaTesieM M IMPe3eHTalud, MOJrOTOBJIEHHBIX CTYJEHTAMH, W IIyT€M HCIOJIb30BAHUSA
KOHTPOJBHBIX KOMITBIOTEPHBIX TECTOB; BO BPEMSI CaMOCTOSITENLHON pabOThI CTYACHTOB MOKET
ObITh NPUMEHEHUE Y4YEOHO-METOIUYECKHX IOCOOMI Ha 3JEKTPOHHBIX HOCHUTENSX M Y4EeOHBIX
KOMITBIOTEPHBIX TECTOB.

KiioueBbie cjioBa: wH(OpPMAIMOHHBIE TEXHOJIOTHH, WH(POPMAIMOHHBIE TEXHOJOTUH B
oOpa3oBaHuy, WH(MOPMALMOHHBIE TEXHOJIOTUHM OOYUEHHs, KOMIBIOTEPHBIE TEXHOJIOTHH, HOBBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH, HOBble HH(OPMALMOHHBIE TEXHOJOTMM B 00pa3oBaHUM,
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOIOTHH.
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BUKOPUCTAHHA METOAHUKH OLHIHIOBAHHA EOEKTHBHOCTI
3AIIPOBA/I’KEHHA EJIEKTPOHHOI O /IOKYMEHTOOBIT'Y Y HABYAHHI
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Y pobomi  posensinymo  mMemoouxky — npo8eOeHHs  MEXHIKO-eKOHOMIYHOI  OYiHKU
3aNpOBAONCEHH.  CUCEeM — eleKMPOHHO020  0oKyMenmoobizy. OOIpyHmosano  HeoOXiOHicmb
BUKOPUCMAHHS MEMOOUKY AHANI3Y cUucmemu OOKYMeHmoobiey 3 iHmyimueHo 3pO3YMIIUM ONUCOM
npoyecie pobomu 3 OOKYMeHmMamu. 3anponoHOBAHO BUKOPUCMAHHA KApM-mabauyb OJisi ONUCY
nociiooéHocmi pobomu 3 OOKyMewmamu ma oOemanizayii KilbKICHUX Xapakmepucmux NOmMoKy
odoxymenmis. Onuc OisHec-npoyecie opeaHizayii y euensoi kapm-maobauyb 003601U8 NPOBOOUMU
onuc opeawnizayii 008i1bHO20 Macuimady, 3 00H020 OOKY, ¥ 000pe CMpPYKmMypo8aAHOM) GullAli, 3
iHWo20 — Y npupooHitl ghopmi eepoanvrozo onucy. lIpupoonicms onucy 0ae 3mMo2y 3an08HIO8AMU
maoauyi Ak i3 3anyYeHHAM CMOPOHHIX ¢haxisyie, max i cunamu cni@poOIMHUKIE opeanizayii—
3AMOBHUKA, HE3ANIEHCHO 810 PIHSI KOMNEeMeHYIl Y CMEOPeHHT IHPOPMAYIIHUX CUCTEM.

Pospobneno anecopumm pospaxynky 3ampam uwacy ma uUmMpPAMHUX Mamepianié Ha
00KyMeHmoobie. 3anponono8ano cnocib 6UKOPUCMAHHI eKCNEPMHUX OYIHOK mMpPyOOoMicmKocmi Oill
i3 OOKYMeHmamu Ha OCHOBI 8IOHOGNICHUX 13 Kapm-mabauyb CNUCKI8 OOKYMEeHmMi8 ma Oill 3 HUMU.

Pospobneno ¢opmy nooamns pesynomamie po3paxyHKie, 3pyuyHy ONsL OOIPYHMYBAHMHS
HeobXioHoCcmi agmomamu3ayii, MexHiuHo20 ma MamepianbHo20 3abe3neyeHHs poOooYUx Micyb
NpayieHUKie, 8UHAUEHHS HeOOXIOHUX Npag 00Cmyny.

Pospaxynxu sanpononoeano nposooumu 3acoboamu enekmpoHunux maobauys. Pesynomamu
PO3PAXYHKIE 003801810Mb 0OTPYHMOBAHO NPUUMAMU PILUEHHS K U000 Wmamy, max i wjooo oocaey
BUKOHAHHS pOOIm NpayieHUKamu, 6CMaHosumu OiHancosi ma Mamepiaivti iHOeKcu eexmusHocmi
iHBeCcmuyil.

Onucano pe3ynbmamu 3acmocy8anHs MemooOuKy y Hag4aibHOMY NPOYECI.

Knrouoei cnosa: enekmponHuii OOKYyMeHmMO0Oie, MeXHIKO-eKOHOMIuHe OOTpYHMYBAHHS,
amaniz 00OKymenmoooiey.

Beryn

OcranHni 10-15 pokiB npuHECTH CYTTEBY 3MiHY Y IPOIECH JisSUIBHOCTI OpraHizaiiif — MpoeKT
JIOKyMEHTa pO3pOOJIAIOTH HE SIK PYKOIHC, a SIK 3BEPCTAHUM Ta 30€peKeHU eIeKTPOHHHUM BapiaHT.
3apa3 A OUTBIIOCTI JOKYMEHTIB HasiBHI JB1 Bepcii — “IOpUANYHO 3HAUMMa’ rarnepoBa Ta “podoua”
eJIeKTpoHHA. | Xo4a cucTeMHUH eIeKTPOHHHM TOKYMEHTOOOIr He HAJITO MOIMIMPEHUH, 0cOOIMBO Y
opraHax BJaJy, MOIIYyK iH(opMarlii BiiOyBaeTbCcs came cepell eNeKTPOHHUX MPOEKTIB.

EnekTpoHHI NMpOeKTH Ha BUKOHAHHS pOOOYMX 3aBJaHb CTBOPIOIOTH 1 BHKOPUCTOBYIOTH
nmocajioBli, a He ciayx0a autoBoAcTBa. ToX BUHHMKAe MoTpeda y cucremarusauii pobotu 3
€JIEKTPOHHUMH TPOEKTaMH JTOKYMEHTIB a00 W y mepexoll A0 eJNEeKTPOHHOTO JOKYMEHTOOOITY.
AKTyallbHO 1I€ ¥ Y CHCTEMI JEpXKaBHOT'O YIpPaBIiHHSA Ta MICHEBOIO CaMOBPSIYBaHHS, aJkKe Ypsil
nexnapye [1] mHamipu 3aBepiieHHs peamizaiii miany i [2] moao “eIeKTpOHHOTO YpsTyBaHHS
HEBi1’€MHOIO YaCTHHOIO SIKOTO € CUCTEMA EJIEKTPOHHOTO JJOKYMEHT000iry [3].

ITocTanoBka 3aBIanHA

3anpoBaKEHHsI CUCTEMH eJeKTpoHHOro nokymeHtoo0iry (CEJl) Bumarae ¢iHaHCOBHX Ta
opraHizamiiinux 3arpar. OOIpyHTYBaHHS TaKWX 3aTpaT HEMOXJIMBE 0€3 TEeXHIKO-€KOHOMIYHOT

© KopHyTa B. A.
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ouinku (TEO). Bizomo nexinbka METOIUK OIIIHKH 3alpOBAKEHHS €IEKTPOHHUX 1H(OpMAaIiitHuX
cucteMm [4, 5, 6, 7, 8], sKi, omHAK, a00 OTPEOYIOTH CIICHIAII30BAHOTO MPOTPAMHOTO 3a0€3eUeHHS,
a00 OpieHTOBaHI Ha aHAJII3 JJAHUX Ta PO3POOKY BIAMOBITHUX 0a3 JaHUX.

Oco0MBO XapaKTepHa BIAMIHHICTh MOHATHh y 3aX1THUX 3apyODKHUX METOIUKAX, OCKUIBKH
ICTOPUYHO JOKYMEHTOOOIr TaM 3HAYHO MEHII periiaMeHToBaHo. Tomy i onucy iHpopMamiiftHux
CTPYKTYp Oprasizaiiii Ha 3axofl 4YacTO BHKOPUCTOBYIOTH MOHSATTS ‘‘3amuc” A MO3HAYEHHS
omuHMLi iH(popMmamii. BignmoBigHo poOoTa BinOyBaeThesi mepil 3a Bce 3 iHQopmariero, a He 3
JOKyMEHTaMHu. JIOKYMEHT 4YacTO TEeHEpYEThCA YK€ Ha OCHOBI MiATBEp/rKeHOi iHdopmarii 3
iHpopmaniiinoi cucremu (IC), a He BHKOPHCTOBYEThCA SK POOOYMH IHCTPYMEHT IOTOJKEHb.
Oxkpemo CEJl y 3aximHiii TpamuIlii NpakTUYHO HE OIMCYIOTh, BUKOPHUCTOBYIOTH PI3HOMAaHITHI
kopropatuBHi IC (KIC), omuc skux BexyTh IepeBaXHO 3acobaMu YHi(iKOBaHOI MOBHU
mozaemoBanHsa (UML). BignoBigno orpumytors He CEJl, a cucremu ynpaBiiHHS 1 IUIaHYBaHHS
turty ERP, BPM, MES, WMS, CRM, SCM, MRP II (3araibHOBXHBaHi aHTJIHCHKI abpeBiaTypH)
ToI0, yacTuHOIO sikux Moxe Buctynatu CEJl. Hanpuknan, CE/] BUALIAIOTE SK YaCTHUHY CHUCTEMU
kepyBaHHs BupoOHHUITBOM (MES), cuctemn kepyBanHs BigHocuHamu 3 kKiieHTamu (CRM).
Haitonmmxuum 1o CEJl NOHATTSAM € CHUCTeMH YNPaBIiHHS KOPIOpPAaTUBHUM KOHTeHTOM, ECM
(Enterprise content management). OgHak TOKyMeHT (y po3yMiHHI Oropokpara) y ECM — mwuire
yacThUHa KOHTeHTY. OCHOBOIO OIiHKM iHAekcy moBepHeHHs iHBectuuid (ROI) y cTBopeHHs um
moaudikamiro IC Haligacrtime CIyryroTh MOKa3HHKH MPOAYKTHBHOCTI Ta 3aTpaT poOOYOro gacy,
OOYHCIIEHHS YaCTO MPOBOJAATH 3 BUKOPUCTAHHSAM €JEeKTPOHHUX Tabnuik. Onucy 3acobiB mepexomy
Bim cxeM UML no (iHaHCOBUX OIIIHOK HE 3HAWIEHO, Yy ITyOJIKAIisSX TMEPEeBaXHO HAEThCS TPO
BUKOPHUCTAHHS Ta0YyIbOBAHUX CTATUCTUYHHX JAHUX MPO MOKa3HUKHU podoTu IC.

Ile cTBOproe “Oap’ep pPO3YMIHHA  MDK CHEIIaiCTAMU-TEXHOJIOTAMHU, SKI OINEPYIOTh
noHATTsIMH “‘PernmamentiB” Ta “lHCTpykumiii” 3 AUIOBOJACTBAa Ta MPOEKTAHTAMH, SIKI OMNEPIOIOTh
MOHATTSIMU KOMIT I0TEpHUX 1HQoOpMamiiiHux cucreM. [lia cremniamicTaMu-TeXHOJIOTaMH MAaeMO Ha
yBa3l K yYaCHHMKIB JOKYMEHTOOOITY — IMpaliBHUKIB OpraHi3aliii, Tak 1 CTyJEHTIB CIELIaJbHOCTI
“IIOKyMEHTO3HaBIIl MeHe/pKepH iHpopManiiiHux cucteM”. Tox norpedye po3BUTKY METOAMKA, sIKa
30JIMKY€ TTOHSTTS 1 JIO3BOJISIE€ IPOBOJIUTH TOMIEPETHE OLIIHIOBAHHS CHJIAMH CTICI[1ATiCTIB-TEXHOJIOT1B
(cupiu mpariBHUKIB OpraHizailii, y sKiii MOTpiOHO CUCTEMAaTU3YBaTH €IEKTPOHHUI TOKYMEHTOOOIT).

Haii6nmxdoro 3a cyTTio € pociiicbka MeToauka, HaBeneHa [likyninuMm B. B. y [5]. Meronuka
IPYHTYETHCS Ha MMOKA3HUKAX MaTepialbHUX Ta TPYIOBHUX 3aTpPaT, sIKi JOCTaTHBHO JIETKO OL[IHIOKOTHCH.
Boanouac pesysnbTaTé A03BOJISIIOTH OTPUMATH YSBJICHHS, IO CTOCYIOTHCS SIK €KOJIOT14HOI, TaK 1
comianpHOi 3HauymocTi 3ampoBamxkeHHs CEJl y nmisnpHICTH opranizamiil. OmHak MeToAMKa
MiArOTOBKU naHux, onucana [likyminum B. B. y [5], mepenbauae BepOanmpHO-TpadiuHmii OMHUC
Mozeni poOOTH opradizailii. AHami3 TEKCTy 3 METOI 3allOBHEHHS Ta0NWIlb MOYaTKOBUX JAHUX
notpebye Bia BukoHaBIsl TEO 3HayHOT yBaru Ta ckiajgHo Gopmalii3yeThesl.

MeTtoauka

PimenHs 3HalifieHO y TOMy, L0 Ha €Tall aHali3y MiANPUEMCTBA BapTO ONUCYBaTH Ol3HEC-
nporecu (BIl) y BUIIISIII MOKPOKOBUX KapT-TaOMUIlb, HAa 3pa30K TEXHOJOTIYHUX KapT. Talmmii
3alpONOHOBAHO BUKOHYBATH y (OpMarTi, 3py9HOMY JUIS TIepeIaBaHHs Y CEPEIOBHUIIE SIECKTPOHHUX
Tabmuips abo ynpaBiaiHHA OazaMu AaHuX. Yci Tabiaumi Ta Jii 3 HUMH y Mexax Iiei pobotu
BUKOHYEMO, 3aCTOCOBYIOUM CydyacHI Bepcii MpoIecopiB eIeKTPOHHUX Ta0nuib. EnexTpoHHi
Tabmuii o0paHO 13 KINBKOX MIpKyBaHb: 1) MOIIMPEHICTh Ta JOCTYIHICTb, YMIHHS OaraTbox
KOPHUCTYBauiB BUKOPUCTOBYBATH iX IHCTPYMEHTH; 2) €1eKTPOHHI TaOJIUIl MOXKYTh 3aCTOCOBYBATHCH
U1l BBEIGHHS 1H(popMarlii y OUTBIIICTh CIeliajli30BaHUX aHATITHYHUX Ta MPOEKTHUX 1IHCTPYMEHTIB,;
3) ¢biHaHCOBO-€KOHOMIUHI JaHl 3py4YyHO OIpalbOBYBaTH y TaOJIMYHOMY I[OJAaHHI caMe Yy
SJIEKTPOHHUX TAOIUIISIX, BX1/IHI JaH| MPEACTaBICHO Y BUTIISAII TaOIUIIh.

[Tpukian kapT-TaOIuUIl HABEACHO HWXKYE. Y MPHUKIIAII TaHO OMKC MPOLECY aHaJI3y BX1THOT
kopecnionzennii (tabxa. 1). Lleil Ta Bci HaBeleHI HIDKYE MPHUKIAAM 1 BUKIAJKUA CTOCYIOTHCS
HEBEJIMKOi opraHizarlii 3 KiJlbkoMa mocagoBuMu ocobamu. OTHaK METOJMKA JIETKO PO3TrOPTAETHCS 1
Ha BEJIMKI opraHizaiii abo iX cTpyKTypHI MigpO3IiIu.
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Tabmurs Ne 1
BI1 01 — Ananiz 6éxionoi kopecnonoenyii

Ha . .
Kpok | ITocaga JdoxkymeHT His, n ;(Iy,ﬁgo" ;‘(iic MIC., }*{21_’( piK,
1. CEKpeTap | BXIiTHUI JUCT peecTpye 56
3amuc y KypHaul
peectparii
BX1HUX-
BUXIIHUX
CeKpeTap | TOKYMEHTIB CTBOPIOE 56
CEKpeTap | BXITHU JUCT nepejaae 56
2. JTUPEKTOP | BXITHUH JIUCT aHaizye 56
JUPEKTOP | PO3MOPSAKEHHSI | CTBOPIOE 28
PO3MOPSKEHHST | Tepeiae 28
3. CEeKpeTap | pO3MOPSIIHKEHHS peecTpye 28
3aMuc 'y KypHai
peecTparii
JIOKYMEHTIB
BHYTPILTHHOTO
cekperap | o0iry CTBOPIOE 28
CEKpeTap | po3MOpsDKEHHA | mepefae 28
4 nocajsa 3 | po3MOPSJUKEHHS] | YUTa€e 28
pPO3NOPSIIPKEHHSL | YNATAE 28
1ocaza i PO3IOPSIIPKEHHS. | YMTaE 28

3amoBHEHHsI KapT-TaOJMIlb MOXKE BHMKOHYBATHCS CIELialicTaMH-€KCIepTaMHu 13 YHucla
CHIBpPOOITHUKIB OpraHizalii, A KOTpoi NMPOBOJATH aHali3, ab0 iHTEepB'IoepaMu MiJ 4yac aHaji3y
oprasizarii.

Kpoku y kapT-Tabnmill BH3HAYaIOTHCS TMEPENIIKOM Iocal, SKI 3aligHi y poOoTi 3
JOKyMEHTaMH B Mexxax omnucyBaHoro BII. JloBkuHa KpOKy 3aleXHUTh BijJ Mepesiky JOKYMEHTIB 1
3aMUCIB, SIKUMHU CYMPOBOJUKYIOTh BUKOHAaHHA N1 kpoky y BII. IlochimoBHICTh KpokiB Ta Jid y
KpOLli BiJINOBIZ]a€ OPSIIKY BUKOPUCTAHHS Ta PyXy JOKYMEHTIB B xo/i BII.

Kpok 13 Tabmumi omucye poboTy i3 gokymeHTamu B Mexax BII okpemoro mpariBHHKa
(mocanm). Sk mpaBmilo, B MeXax KPOKY OMHUCYEThCA MOCHIIJOBHICTh il BiJl OTpPUMaHHS JTOKyMEHTa
(IOKyMEeHTIB), L0 1HILIIOE Aii, A0 Mepenadi JOKyMeHTa (JIOKyMEHTIB), IKi CTBOpPEHO ab0 3MiHEHO
MpaliBHUKOM, BUKOHABIIIO HACTYITHOTO KPOKY 200 Ha 30epiraHHs.

KinpkicTh [iii BU3HAYEHO 13 YaCTOTH BUKOHAHHA Ol13HEC-NPOLECiB. 3aJeKHO BiJ PUTMY
poboTu oprasizaiii Ta/abo BUAY JOKYMEHTIB BapTO BH3HAYATHU KiJbKICTh NI HA JE€Hb, THKICHD,
Micslb Ta pik. BenmnynHa 1erko BUMIPIOETHCS, OOUNCITIOETHCS 32 JaHUMHU MONEpeIHIX MepioaiB abo
OLIIHIOETHCSI €KCIIEPTOM.

Jns mepeBakHOi OUIBIIOCTI OpraHi3aiii Ta BHAIB JOKYMEHTIB OIKC OJHOTO JHS HE
CYTTE€BUH, TOMY y Tabiu. 1 € jumie Tpu cToBmui. 3 MeTO0 yHi(ikamii po3paxyHKOBUX (Gopmyn Ta
BpPaxoOBYIOUHM, L0 JIEeSKI BUAM JTOKYMEHTIB y JESKUX Oi3HEC-Mpolecax, HaMpUKIal, 3BITH, MOXKYTh
3allOBHIOBATHCh ILOTHXKHEBO, IIOMICSYHO Ta LIOPIYHO, IIi TPU CTOBMII BapTo 30epiraTu s
koxHOro bII.
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Jlnist KoskHOT Aif n piyHY KUTBKICTh OBTOPEHB 3HAXOIUMO 32 Gopmyioro (1)
K, =52K"" +12K" + K" (1)

[Tepemik miii, sKi MOX€ BHMKOHYBAaTH KOXKHa IIOCajjoBa ocoba 3 JIOKYMEHTOM, IS
dopmarizarii mogagbIIUX po3paxyHKiB BapTO BU3HAUYUTH Ta KoaudikysaTu. [Ipukian koaudikarii
HaBEJICHO y Ta0mwmili 2.

[epemik aiit Tabmuii 2 BU3HAYAE€THCS 32 KApT-TAOMUISIMH IPOCTUM BHOOPOM YHIKaJIBHHX
3Ha4eHb. Jlajai BUSABISIIOTECS CMHOHIMH (TIOBTOPH) 1 3BOJATHCA Mmia ofauH Koja. OO0B’A3KOBO BapTO
BHU3HAUUTHU HASBHICTH [id, 10 BIIOOpaX)arOTh 3MiHY HOCISI JOKyMeHTa (IpyK, cCkaHyBaHHs). Jlis
KOJKHOI 3 JIiii eKCTIePT Ja€ OIIHKY TPYIOMICTKOCTI.

Ta6muis Ne 2
Koou 0iti poobomu i3 0oxymenmamu ma oyinka mpyooemMHocmi Oill
K(;ill@ é:i;n, Omnc (cyrs) i 3arparu qazzfm}:pz: :(z)[;{.y CTOPiHKY,
1. CtBoproe (Habupae, TPyKye) 0,45
2. Peectpye (mpuiimae) 0,1
3. Uurae (anamizye) 0,3
4. OTtpumye (niepenae) 0,8
5. Ckanye (1epeBOANTH Y TEKCT) 0,2

Oninky Ttpynomictkocti 3 Meroro TEO 3ampoBajkeHHsS CHCTEMH €JIEKTPOHHOTO
JOKYMEHTO00ITy BapTO JaBaTH JIMIIE SK 3aTPAaTH Yacy Ha BHKOHAHHS il BJacHE 3 JOKYMEHTOM.
Hanpuknan, cTBOpeHHs 3BITY UM HAyKOBOI CTaTTi MOXKE BHMaratu TpuBayoi poboTtu. OnHak
MPOTATOM LIOTO Yacy caM JIOKYMEHT (3BIT 4YM CTaTTs) 1O CyTI HE CTBOPIOEThbCA. BUKOHYHOThHCS
poOOTH, HAKOMUYYIOTbCA JlaHl (YTBOPIOIOTHCS BIANOBIAHI JTOKYMEHTH YU 3alUCH), a BXE Y
MIJCYMKY HaOupaerbes nokymMeHT. Came yac BUOOpY AaHMX 13 NMPOMIKHUX JOKYMEHTIB pazoM i3
HaboOpoM (HamMCaHHSAM) MIJCYMKOBOTO TEKCTY Ml OLIHIOETbCA SIK CyKYyIIHa TPYIAOMICTKICTb Iii
CTBOpEeHHS 3BITy uM cTarTi. Jlii BuUOOpYy AaHuMX, HaOMpaHHS TEKCTY JOKYMEHTa Ta HOoro ApyKy
(cTBOpeHHS “TBepAOi KOIii”) 3 METOI0 OLIHKU TPYAOMICTKOCTI BapTO PO3IIISIIATH OKPEMO B MEXax
KPOKY.

Hagenenuii Buie npoiec poOOTH Ui CTBOPEHHS 3BITY UM CTAaTTI MOKe OyTH ONMCAHUH K
O13HEC-TIpoIeC YW CYKYMHICTh Oi3Hec-mporieciB. CrpaBii, 3 TMO3HIN JOKYMEHTOOOITY 3BIT 4YH
CTaTTS € KIHLIEBUM MpPOAYKTOM, pe3ynbTaroM Bcix BII opranizamii. Tomy ne Oyne CyKymHICTb
013Hec-1poIieciB, OcTaHHIH 3 sikux — BII cTBopeHHs 3BITY.

Takox mpocTMM BHOOPOM YHIKAJbHUX 3HAYeHb OYAYETbCA MEpeNik JOKYMEHTIB, SKi
UPKYTIOIOTH Yy opraHizarii. J[as KOXXHOTO 13 JOKYMEHTIB €KCIEepPTaMHU OIIHIOETHCS KITBKICTh
CTOPIHOK Ta KUIBKICTh KOMiH. Y KUIBKICTh KOMiIM MOXXHa BKIIOYMTH JIMIIE OCTaTOYHI BapiaHTH,
OJIHAK BAapTO BKJIIOYUTH 1 MPOMIXKHI, poOOYi, SIKII0O BOHM BHUIOTOBJISIOTHCA. 3HAIOUM BapTICTh
BUTPAaTHUX MaTepiayiB uid JpYKY OJHI€l CTOPIHKM BH3HAYAaEMO BapTICTh JOKyMEHTa 3a

. . - . cmop _
BUTPATHUMH Matepiaiamu. Hanpuknan, BapTicTh IpyKy OnHi€l cTOpiHku, V [rpu.] = 0,35. ¥V
Taby. 3 HaBEJEHO OLIHKY 3aTpaT 3a MaTepiajlaMd Ha JOKYMEHTH, Jieé BapTiCTb 33 BUTPATHUMU
MaTtepiaraMu 06uuciieHo 3a popMyIoro (2)

M, =K ™K V" (2)
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Tabmuusa Ne 3
3ampamu 3a mamepiaramu na 00uH OOKyMeHm

Kinbkicrs | KinbkicTs IE:‘TPS;:I;:;
Kon, j JMoxkymeHT CTOPiHOK, KOIIiH, P
KEmop Keon marepiamdamu, M;,
rpH./j-i 10K
1 Hakas 2 4 2,8
2 PO3NOPSIKEHHS 1 4 1,4
3 BUX1IHUHI JUCT 1 1 0,35
KypHaI peecTparrii
JIOKYMEHTIB
X BHYTPIIIHBOT'O 00ITY 0,02 1 0,007
Jj BXIHUHA JIUCT 1 1 0,35

JUis OLIHKM 3aTpaT Ha BUTPATHI MaTepiaid y HAWIPOCTIIIOMY BUMAJKY IIYKAEMO y KapT-
29 ¢

TaONMUIIX Ji1 THITY “CTBOPIOE”, “IpYKye”, AKi mependadaloTh yTBOPEHHS “TBepAOi KOmii”, TOIo, Ta
JUTS KOXKHOT Takoi il 171 BIATIOBITHOTO IOKyMEHTa 004YHCII0eMO 3a popmyoro (3)

an = Kanj. 3)
Jl1st KOxKHOT Aiii n y KapT-TaGiHIAX 00UMCIIOEMO TPYH03aTpaTH L , ToJ1. 3 BHUKOPHCTAHHAM
naHux Tabmuie 2 Ta 3 3a hopmynoro (4)

_ cmop cmop
L,=K""L . @

Ndi i

Bubopom yHIKaJbHUX 3Haue€Hb 3a KapT-TAOMUISIMM CTBOPIOEMO CHHCOK TOCal.
BceranoBmoeMo HOro BIANOBIAHICTh OPraHi3allifHO-IITATHIA CTPYKTYpl 1 KOAU(IKyeEMO mHocaau
(Tabn. 4)

Tabmuus Ne 4

Koou ma nosznauenus nocao wumamno2o posnucy

Kon, i Haspa nmocaau ITo3Havenus
1 Jupekrop ITocaga 01
2 Cexkpetap [Tocaga 02
i i-Ta mocajga ITocama i

3a paHumM Tabmuub 3 Ta 4 CKIAgAaEMO NPSIMOKYTHY TaOluLo, y sAKIi HOMepamMH Ta
3arojJOBKaMU PSAIKIB 3a7a€MO KOJ Ta Ha3By [JOKYMEHTa, 3aroJIoBKaMd CTOBIIIB Ha3BU
(mo3navenHs) nocan (tabdia. 5). Taka hpopma TabauIIl 103BOJISIE IPOBECTH P PO3PAXYHKIB.
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Pospaxynxoea gpopma y euensoi mabauyi

Tabmauus Ne 5

Home
p JTUPEKTOp | CeKperap .
JIOKY- Ha3za noxymenra nocania 3 nocaza i
. (mocana 1) | (mocana 2)
MEHTA ]
l. HakKas
2. PO3NOPSIHKEHHS
3. BUXIIHU JINCT
KypHaI peecTparrii
JIOKYMEHTIB
X BHYTPILTHBOTO 00iry
j BX1THUH JTUCT

O0uucIuBIIN Ln 3a KapTamu-Ta0biuusMu 3a GopMoro Talll. 5 CKIagaeMoO 3BEICHY

BiJIOMICTh TPYA03aTPaT KOXKHOI MOCAJH JJIsi KOKHOTO JIOKYMEHTa, JIe CYMYEMO TPYA03aTPaTH BCiX
niit L nois koxkHOT mocanu i JokymeHTa, Gpopmyia (5)

50

36edeni mpyoozampamu Ha 0OPOOKY KOHCHO20 OOKYMeHmMA

00K
Ll.j =

2L,

nv(ij)

)

Taomuusa Ne 6

Howmep
. JUPEKTOpP | CeKperap .
ZIOKY- Ha3Ba nokymenra (nocana 1) | (mocaza 2) mocazaa 3 rnmocaja i
MEHTA ]
1. Haxa3z 0,9 0,2 0,4 0,4
2. PO3MOPSAIKEHHS 0,45 0,1 0,2 0,2
3. BUXIIHUH JIACT 0,45 0,1 0 0
JKypHaJl peecTpartii
JIOKYMEHTIB
BHYTPIIIHHOTO
X 00iry 0 0,009 0 0
J BX1IHHUH JTUCT 0,1 0,45 0 0

CymapHi 3a pik TpyZo3aTpaTd Ha KOKEH IOKYMEHT KOXKHOI MOCaAH OTPHUMYEMO K CyMy
nooyrkis L ta K, dopmymna (6).

L. =

i= 2(LK,).(6)

nv(ij)
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Tabmurs Ne 7
Piuni sampamu uacy na 06pooKy 0oKymenmie npayieHuUKamu

Howmep noky- IAPEKTOpP | CeKperap .
MeHTa HasBa moxymenra (nocana 1) | (nocaza 2) nocazaa 3 110Caja i
Hakaz 12,6 2,8 5,6 5,6
PO3NOPSIKEHHS 334,8 74,4 0 0
BHXI1JTHUH JIUCT 81 18 0 0

KypHaJI — peecTparii

JIOKYMEHTIB

X BHYTPIIIHBOTO 00ITy 0 20,9 0 0
i BXIJTHUH JIUCT 64,8 32,4 0 0

Bapro 3BepHyTHM yBary, mo y TaOJ. 7 pO3INISIaEMO 3aTpaTd dYacy, IPYHTYIOUHCH Ha
KUIBKOCTI Jif 3 JOKyMEHTaMmH, a He Ha KUIbKOCTI JOKYMEHTIB. AJDKe NEeBHA Mocajga 3 MEBHUM
JOKYMEHTOM (JOKYMEHTaMH) MO>Ke BHKOHYBATH KiJbKa dii (MOCTIZOBHO ab0 Ha PI3HUX KPOKax
OJTHOTO O13HEC-MPOLIeCy UM Y pi3HUX Oi3HEc-IpoIecax).

Matoun piunuit 77" un cepemupomicaunuii 7™ ¢onp pododoro yacy 3HAXOIUMO
KUIBKICTh CTAaBOK KOXHOI ITOCaIU, HEOOX1THUX Ui pOOOTH 3 TOKyMeHTaMu 3a ¢hopMyioro (7)

2L
VVi =/ TpiK . (7)

3HalouM U KOXKHOI IOCAJM BEIMYMHY HapaxoBaHOi 3apmiatd Z, Jerko 3HaXOXHMO
BHUTPATH Ha JOKYMEHTOOOIT Y BUTJISII 3apIuiaTu 3a popmyiioro (8)

Z=YWz,  ®

CyMapHy BapTiCTh 32 BUTPATHUMHU MaTepiajgaMH 3HaXOIUMO SIK

Vy=2V,  ©
Pesynbratu po3paxyHkis 3a popmyioro (9) 3Boaumo y Tadi. 8.

Tabmuns Ne 8
Piuni 3ampamu na cmeopernns meepoux Konii 0OKyMeHmis npayisHuKamu

Howmep noky- JTUPEKTOp | CeKperap .
MeHTa Ha3Ba noxymeHnTa (nocana 1) | (nocaza 2) nocana 3 nocaja i
HakKa3 39,2 0 0
PO3NOPSAIKEHHS 1041,6 0 0
BUXI1IHUH JTUCT 63 0 0 0
KypHalI  peecTparii
JIOKYMEHTIB
BHYTPIIIHBOTO 00ITY 0 16,254 0 0
BX1JTHUH JTUCT 0 0 0 0
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Cyma Bcix 3HaueHb Tall. 8 Jae rpoIIOBY OLIHKY PIYHMX 3aTpaT Ha CTBOPEHHS TBEPAMX
KOl JOKyMeHTiB } . AHanoridaum migpaxyHKoM ab0 BHUXOASYM i3 CyMapHOI OIIHKH PidyHHX
3aTpar Ha CTBOPEHHS TBEPJUX KOIMIH BCTAHOBJIIOEMO CYMapHi BUTpATH Hanepy (B apKyllax).

TakuM YMHOM OTPUMAHO TPOIIOBY OLIHKY (YHKIIOHYBAaHHS JIOKYMEHTOOOIrY, OIIHKY
BHUTpAT Narepy Ta 3alHITOCTI MpaIliBHUKIB.

Y [pomoHOBaHIM METOMHUII KUTbKICHOIO XapaKTEPUCTUKOI JOKYMEHTOIOTOKY CIIYTYE HE
“KUIBKICTh JOKYMEHTIB”, a “KUIbKICTb i 3 JOKYMEHTaMH ’, SKI BHUKOHYIOTH IpalliBHUKH
opramizamii 3a pik. OJHAaK 1 XapakTepUCTHKA “KUIBKICTh JOKYMEHTIB” MoOxe OyTH JerKo
BCTAHOBJICHA 32 JAHUMH KapT-TaOJIUIb Ta BIMOBITHUMHU OMTMCaMU il 3 TalI. 2.

AHani3 1abm. 6 1 7 103BOJISIE€ BUSIBUTH “‘BY3bKi MICIS” POOOTH i3 JOKYMEHTaMHU Ta CIYI'ye
OOTpYHTYBaHHSIM BHOOPY NPIOPUTETHUX HAMPSIMKIB 3MIHHM TEXHOJIOT1I pOoOOTH 13 JOKYMEHTaMH,
HANpUKJIal, TMepexony A0 poOOTH 3 eNEeKTPOHHHUMH JOKYMEHTaMH, PO3IIISAAY MOXKINBOCTEH
aBTOMaTH3allii, Tomo.

Hani 3 Tabn.7 i1 8 Bapro BHKOPHCTAaTH MpPHU TPOCKTYBAHHI CHUCTEMH €JIEKTPOHHOTO
JOKYMEHTOOOITY Ha eTari BU3HAYEHHS MpaB JOCTYIY J0 JOKYMEHTIB.

Jani tabmuii 7 BKa3ylOTh, TOCTYN OO SKHX JIOKYMEHTIB SIKii 1Mocaji MOXHa OOMEXHTH.
CrpasJii, HyJIbOBE 3HAUEHHS IOKa3ye, IO Mocaja 3 JOKYMEHTOM HE Ipallloe, OTKe, JOCTYIy He
noTpioHO.

Tabn. 8 mokasye, poOoui Miclg SKUX IOCaJ MOBUHHI OyTH OONagHaHI MPUHTEPOM abo
JTOCTYIIOM J0 TIpUHTEpa 1 3a0e3MedyBaTUCh BIAMOBIAHUMHI PO3XiTHIMH MaTepialaMH.

OueBuaHO, IO BiJl’€MHHUX 3Ha4eHb y Tabu. 7 i 8§ OyTu HE MOXKe, iX MOsBa CBITYUTH PO
MOMUJIKY B pO3paxyHKax.

OmiHKy 3aTpaT Ha 3alPOBA/KEHHSI CHCTEMH €JIEKTPOHHOTO JIOKYMEHTOOOII'Y BUHECEMO 3a
MEXI1 JaHOT pOoOOTH.

[TpuiiaaTo BBakaTH [5], IO 3ampOBaJKEHHS CHUCTEMU EJIEKTPOHHOIO JIOKYMEHTOOOIry 1
BUKOHAHHS JIiH 3 €IEKTPOHHUMH KOMISIMU JOKYMEHTIB IPUBOAUTH A0 MiABUIIECHHS IPOAYKTUBHOCTI
po0OTH 3 JOKYMEHTaMHU 1 BIANOBIZHOTO 3HIKEHHS TPYyAO€MHOCTI. PosrisHemo netanbHimie
MUTAHHS, 32 paXyHOK YO0 MOXKJIMBI TaKi MO3UTUBHI 3MiHHU.

Sk 3a3HaueHo Bulle, 3apa3 Majlo JOKYMEHTIB, SIKI CTBOPIOIOTH 0€3 BHUKOPUCTaHHS
koM 'totepa. Halip Ha komm’roTepi 13 KJIaBiaTypOIO Majlo UMM Bipi3HSA€TbCS BiJl Habopy Ha
JApyKapchKiii MamuHI. BiAnoBinHO, MIABUIIEHHS NMPOJYKTUBHOCTI TAaKoi Jii MOXJIMBE JIMIIE 3a
PaxyHOK J1I0/1aTKOBOT'O TPEHYBaHHS MPAI[iBHUKIB.

3arpoBaKEHHS CHCTEMHU POOOTH 3 €JIEKTPOHHUMH JOKYMEHTAaMH O3Ha4ae, 1m0 po3po0IIeHo
CHCTEMY JIOCTYILY JIO JIOKYMEHTIB, IPU IIbOMY 00poOKa Ta mepeMillieHHs JOKYMEHTIB BUKOHYETbCS
B eneKkTpoHHOMY Burisiai. lle 3MiHrOE TexHomorito poboTH 3 JgOoKymMeHTamu. Hampukmnan,
nepeaBaHHs JOKYMEHTA Bijl OIHOTO MpaliBHUKA JI0 1HIIOTO BiI0YBAa€THCS KaHAJIAMM 3B’ A3KY, 1110 B
pasu 3MEHIIye TPHUBAIICTh Takoi mii. Te ) caMme CTOCYEThCS MOMIYKY MTOKYMEHTAa YU TEKCTY Yy
JOKYMEHTI, 32 YMOBH B1AMOBIAHOT KBamiikamii npauiBHuKiB. OLIHKY BapTO JaBaTH 3 BpaXyBaHHSAM
TOTO, 1110 KBaJi(hiKallis MpaliBHUKIB BIAMOBIJA€ HOBIM TexHOJOT1i poOOTH (1HAKIE MPAI[iBHUK HE
BIJINOBI/1a€ 3aiiMaHii Tocai).

OOMiH 1HpOpMAIIEI0 MIX EJIEKTPOHHMMH TOKYMEHTaMU 3HAYHO INPUCKOPIOE CTBOPEHHS
MiJICYMKOBHX JIOKyMEHTIB HaBiTh 0€3 BpaXyBaHHS MOXJIMBOT aBTOMATH3aLli.

Bapro 3a3HaunTH, M0 3MiHA TEXHOJOTII poOOTH 3 JOKYMEHTaMH 3a PaxyHOK IEPEXOIy 10
€JIEKTPOHHHUX JIOKYMEHTIB y OUIBIIOCTI BUMNAJAKIB MPUBOAMTH 10 HE3HAUHOI 3MiHM Halopy aii i3
JOKyMEHTaMH, sKi Tpeba BUKOHyBaTH Yy Oi3HEec-Tpolecax opraHizarii, SKIIO OJHOYACHO 13
3anpoBapkeHHsIM CEJl He 3MiHIOIOThCS Oi3HEC-TIPOLIECH.

VYBenenns: koeilieHTiB 3MIHM MPOIYKTUBHOCTI y Ta0J. 2 MOXE 3aCTOCOBYBATHCS JIUIIC B
OKpeMHX BHIMaJKax abo A 1yxe “rpy0oi” omiHkd. TOYHICTH OILIHKM BUTPAILy y TPOJYKTHBHOCTI
BiJI 3amlpoOBa/DKEHHS caMe ‘‘CHCTeMH’ EJEKTPOHHOTO JIOKYMEHTOOOIrYy 3aJeXHTh BiJ] TOYHOCTI

op

. . . cm . cee o
OL[HKU 3MiHH TpyHoemHocTi L, KOXHOI 11T 13 KapT-Tabnuiub. ToMy y KapT-TabIuIsgX BapTo
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OIMCATH SIKOMOTA MPOCTIlIi Jii, SIK TO: MOIIYK, OTPUMaHHsI, KOMIOBaHHS iHpOpMallii, mepeaaBaHHs,
IpyK, HaOIp, CTBOPEHHs 3a (HOPMOFO, TOWIO, JUI SIKUX MOXIIMBA TOYHA OI[IHKA 4acy BUKOHAHHSI.
BinmoBigHO KoedilieHTH 3MiHM TPOAYKTHBHOCTI YW HOBI 3HAYEHHS TPYIOMICTKOCTI il BapTo
3a/1aBaTH y KapT-TaOJUIISIX 3 OMUCOM JiH TICIs KOMIT IOTepHU3allii MPOIecy TOKYMEHTOOOITy.

VY mepeniky JOKYMEHTIB TakoXX HEOOXiZHO MO3HAYUTH JOKYMEHTH, 5IKi 0OOB’S3KOBO
MOBHHHI MaTH MAanepoBUil BUTIIAA. J[JIs TaKuX JOKYMEHTIB OOTpYHTYBaHHS 3MiHHM MPOAYKTUBHOCTI
OOpOOKHM TIPOBOJUTHCA 3 YpPaxXyBaHHSIM MOXKIUBOCTI 1 HEOOXITHOCTI BUKOPHCTAHHS IHIIHUX
JOKYMEHTIB JIsl BAKOHAHHS BIAMOBIIHOT i

3amaBIIM  eKCHEepPTHY OLIHKY Yacy BUKOHAHHA [ii HAa OJIHY CTOPIHKY JOKyMEHTa Yy
CJIEKTPOHHOMY BUTJISIII TPOBOJUMO TIEPEPaXyHOK 3a OIMCAHOK METOJIUKO. PesymbraTom

OTPHMYEMO HOBi 3Ha4Y€HHs 3aTpaT 4acy Ta KOINTiB Z° Ha BUKOHAHHS il i3 JOKyMEHTaMu Ta

OLiHKy BapTOCTi BUTpaTHHX Matepiani V¢ 3a ymoBu 36epiraHHs KiTbKOCTI /il 3 JOKyMEHTaMH.

Cucremy BapTO peKOMEHyBaTH 0 MOJAIBIIOI PO3POOKH Ta BIPOBAKEHHS, SKIIO CyMapHi
BUTPAaTH Ha JOKYMEHTOOOII /IO 3alpOBaj/PKEHHS CUCTEMH IIEPEBHIIYIOTh OYiKyBaHI CyMapHi
BUTPATH MiCIs 3anpoBapkeHHs cuctemu (10).

Z+V >Z+V* (10)

3anponoHOBaHa METOMKA JI03BOJISIE OLIHUTH (PIHAHCOBY E€(EKTUBHICTb 3alpOBaHKEHHS
CEJ, sx 1 Oimpmiicte iHmMUX MeToawk. OAHAaK NMPONOHOBaHA METOJMKA TPYHTYETHCS HA OMMCI
Oi3Hec-mpoIleciB Opranizamii y BUIIIAAl KapT-TaOJauilb, SKi JIO3BOJSIIOTH MPOBOAUTU OIKUC
opranizaiii TOBUILHOTO MacmITady 3 OAHOTO OOKY y J0Ope CTPYKTYpOBaHOMY BUTJISI, 3 1HIIOTO —
y NpUPOHiK Gopmi BepOanbHOro onucy. [IpupoaHicTh onuCy Jae 3MOry 3allOBHIOBATH TaOJIMIIL SIK
13 3aydeHHsSM CTOPOHHIX (axiBIiB, TaK 1 CHJIaMH CIiBPOOITHHKIB OpraHizalii—3aMOBHHKA, IS
[ariepoBOro JIOKyMEHTOOOIr'y BiJJOMI MDKrajy3eBl HOPMHM Ipali. 3allOBHEHI KapT-TaOJUI JIErKO
OTPAIbOBYIOTHCS 32 JIOMIOMOTOI0 CYYaCHHMX BEpCiii MPOIECOpPIB €JIEKTPOHHUX TaOJIUIlh, IO J1a€
MO>KJIMBICTB IIBUJKO OTPUMATH HAOYHI MiICYMKOBI TaOJIMIII Ta pe3yabTaTH.

OnucaHy MeETOJIMKY 3aCTOCOBAaHO Y HAYaJbHOMY HIpOLECl s CTYJIEHTIB HampsMmy
HiArOTOBKU ““/IOKyMEHTO3HABCTBO Ta iH(opMalliiiHa AisbHICTE”. B pamMKkax KypcOBOTrO MpOEKTY 3
muctumiing - “IadopmariiifiHi TEXHONOTIT B JOKYMEHTO3HABCTBI” CTYAEHTH 31iHcHIOI0TH TEO
aBTOMaTH3alii JOKYMEHTHOT'O CYIIPOBOAY JisIbHOCTI BUOpaHOi opraHizaiii.

VY pamkax BHUKJIaJaHHS AUCUMILIIHM “[HpopmariiiHi TexHOJOrli B JOKYMEHTO3HaBCTBI Ta
KypcCiB MiJBUIIEHHS KBamidikamii 3a Temarukoro “3anpoBapkenHss CEJ[” 3actocoByBamuch pi3Hi
MiJIX0/IM, 30KpeMa MOJENIIOBaHHS Ha OCHOBI ciMelictBa crannmaptiB IDEF [9] ta 3actocyBanHs
30anancoBanoi cuctemu nokasHukiB (BSC — Balanced Scorecard) Ha 0CHOBI KJIFOUOBUX MMOKa3HHUKIB
epextuBHoCcTi (Key Performance Indicators, KPI) [10; 11]. Pe3ynpTaTil cTyI€HTIB 1110]10 pO3YMIHHS
Oymu cepenHi. OpHak BIATYKM BiJl CTYACHTIB-BUITYCKHMKIB, KOTpi YK€ MpaliolTh 3a
CHEIIaJIbHICTIO, Ta B YYaCHUKIB KypcCiB MIABUIIEHHS KBaji¢ikaiii 3BOAMINCH 10: “MeTtoauku
Iy’Ke TOTYXHi, OJHaK B YKpaiHi poOoTa BiZOyBa€ThCs B OCHOBHOMY 3 JOKYMEHTaMH, a He
noTokaMu jJanux. Onuc Oi13HEC-TIPOIIECiB 3aiiMae 3HAYHUI Yac, OCKUIBKH JIOBOIUTHLCS TOSICHIOBATH
METOAMKH KosieraM a00 BHKOHYBaTH OaraTo po0OoTH caMmocTiiiHO. bakana mpocTima MeToJuKa
OMHCY W OIIHKU caMme JOKyMeHToo0iry i3 3ampoBamxkeHHsM CEJl”. Tox moku 1o mi mijaxoau He
3arpe0yBaHi, CTYJICHTH Ta ciiyxaui He 0adarh iX 3aCTOCYBaHHsS y poO0Ti. MOXKINBO HOBI ypsiIOBII
13 3aX1JHOFO OCBITOIO OYAyTh 1HIIIFOBATH 3MIHU 13 3aMPOBAHKEHHSIM HOBHUX MiAx0aiB. OHAK TaKkui
mpolec , HameBHe, He Oyae ayxe auHamiuHuM. J{ns airounx CEJl BimoMi METOAMKYU 3aXOTLICHHS
6a3 moxkymentiB CEJl, y ERP un ECM ckianoBuMu 4acTHHaM# € CUCTEMU 3aXOIUIeHHS 1H(opMmartii
Yl KOHTEHTY. [IpormoHOBaHa MeTOAMKAa JO3BOJSIE€ 13 BUKOPUCTAHHSAM 3HAMOMHX CIIEIialicTaM 1
CTyJICHTaM 1HCTPYMEHTIB €JIEKTPOHHUX TaOJUIIb MPOBOJUTH OMHUC JTOKYMEHTOOOITY, HOro aHami3, y
SIBHOMY BUTJIsI/II ONIMCYBATH BUTpall y poOoTi 3 JOKyMeHTaMH Bix 3actocyBanns CE/L.

HaouHICTP METOMMKH CHOpuse€ TOKPAIICHHIO PO3YMIHHS CTYAEHTaMHU SK IUIAXIB
YIIOCKOHAJIEHHS JOKYMEHTOOOITy, TaK 1 OI[IHKM MOXJIMBOTO BUTpaIly, OOIPYHTOBAHOCTI MPUHHATTS
MPOEKTHUX pileHb. KpiM TOT0, 32 paxyHOK peari3allii METOJIUKHU 3ac00aMU €JIEKTPOHHUX TaOJIUIIb,
MiABUILYETHCSI PIBEHb BOJOMIHHS I1HCTpPYMEHTaMU TaOJIMYHUX MPOIECOPIB, YIOCKOHAIIOIOTHCS
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HABUYKH 1X 3aCTOCYBAaHHS y NMPUKJIAAHINA TISUTBHOCTI, IO MiJBUIIYE SIKICTh MIATOTOBKH MalOyTHIX
(haxiBIiB.

BucHoBku

3anporoHoBaHAa METOAMKA JI03BOJISIE€ OIIHUTH (DIHAHCOBY €(DEKTHUBHICTH 3alpOBaKCHHS
CE/l. Kito4yoBo XapaKTEpUCTHKOIO € OILIHKA NMPOAYKTUBHOCTI BHKOHAHHS il IIOAO CTOPIHKH
nokymenTa 6e3 CEJl ta i3 CEJl y cyKymHOCTI 3 IepenikaMu 1mocajl, JOKYMEHTIB Ta BUKOHYBaHUX
I 13 JHOKyMeHTaMu. MeToJuKa IPYHTYEThCS Ha PO3PaXyHKY INITATHUX OJMHMIG. BiamomimgHo
MOXHa OOTPYHTOBAHO MPUMMATH PIMICHHS SK MIOAO IITATy, TaK 1 MOJ0 OOCATY BUKOHAHHS pOOIT
MpaiBHUKaAMHU.

Bukonani TecroBi po3paxynku Ta TEO 3ampoBamkenHss CEJ] mokazamu, mo i3
3anpoBakeHHsIM CEJ] ekoHOMisl BUTPAaTHUX MaTepialiB y HATypaIbHUX OJMHHIAX MOXE CATaTH
30-70%, oxgHak y (iHAaHCOBOMY BHUMIpl Taka €KOHOMIsl, SIK MPABUJIO, € HE3HAYHOIO MOPIBHSHO 13
MOJKJIMBOIO €KOHOMI€EIO 32 PaXyHOK ITiIBUIIEHHS MPOIYKTUBHOCTI 0OPOOKH JOKYMEHTIB

3acTocyBaHHS METOJUKMA Yy HaBYaJbHOMY IIpOLIECI Jajo TO3UTHBHI pe3ylbTaTH Yy
MIJBUIICHH] SKOCTI MIATOTOBKH MaiOyTHIX (paxiBIiB i3 JIOKYMEHTO3HAaBCTBA Ta iH(OpMaIiitHOi
JISUTBHOCTI 32 PaxyHOK IOKpAIIeHHs PO3yMiHHs cyTi poOotu 3 nokymentamu 06e3 CEJl Ta i3
3anpoBakeHHsaM CEJL.

CITHCOK BUKOPUCTAHHUX /I’KEPEJI

1. Tlopsaok poOoTH 3 €NEeKTPOHHUMH TOKYMEHTAaMH Y ALIOBOJICTBI Ta iX MiATOTOBKH IO TEpEeIaBaHHS
Ha apxiBHe 30epiranHs/ MinicrepctBo toctuuii Ykpaiau. — OdiuifiHuii BicHHK YKpaiHH. —
28.11.2014.— Ne 93.— (HopmarmBHmii nokymeHT. Min’toct VYkpainu. Haka3 Ne 1886/5 Bin
11.11.2014.).

2. Ilnam 3axomiB mono peamizanii KoHmeniii po3BHTKY €JIEKTPOHHOTO YpsIyBaHHS B YKpaiHi
[Enextponnnii pecypc]/ KabGiner wminicTpiB Ykpainum. — (Posmopsypkenns KM Ne 1072-p Bin
25.12.2013). — Pexum pocrtymy: http://zakon2.rada.gov.ua/laws/show/1072-2013-p/paran2#n2 —
Ha3zga 3 expany.

3. KoHnemniiss po3BUTKY €JNEKTPOHHOTO YpsAayBaHHsS B Ykpaini [Enextponnuit pecypc]/ KabGiner
MiHicTpiB VYkpainu. — (Posmopsyxenns KM Ne 2250-p Bim 13.12.2010). — Pexum poctymy:
http://zakon2.rada.gov.ua/laws/show/2250-2010-p — Ha3Ba 3 expany.

4. Tlomomuua O. Kak onenuts >¢dextuBHocTh BHeapenuss ECM-cuctemsi? /  O. Ilogonuna. —
16 cents10pst 2013 r., ECM-Journal.ru Ha3Ba 3 ekpana 2014/09/27 http://ecm-journal.ru/post/Kak-
ocenit-ehffektivnost-vnedrenija-ECM-sistemy.aspx

5. Tuxynua B.B. Meronnka mpenBapuTeIbHOT0 TEXHUKO-3KOHOMUYECKOTO aHaJIH3a 11eJ1eco00pa3HOCTH
co3llaHusg MH()OPMAIIMOHHBIX CUCTEM // DKOHOMHKO-CTATHCTHUECKHE W MaTeMaTHYECKHE METOJIbI
yIpaBleHUs] PBIHOYHON SkoHOMHUKOM: Tesmchl moxmanoB Il Beepoccuiick. Hayd.-mpakT. KOH). —
Ilen3a: Ilenzao6nkomctat, 2000. — C. 30-31.

6. 3aronckwuii A. B. MHbopmanmonHsie TexHosory : Pazpabotka MHGOPMAIIMOHHBIX MOJIETICH U CUCTEM.
— bepesnuku, 2010

7. O'Neill C. Calculating ROI for process improvement [Enexrponnuii pecypc] / Colin O'Neill. — (IBM

developerWorks, 15 March 2009). — Pexum JIOCTYTIY:
http://www.ibm.com/developerworks/rational/library/edge/09/mar09/oneill/index.html — Hassa 3
eKpaHy.

8. Denney R. Calculating ROI on your Investment in Requirements Management Tools [article]
[Enextponnuii pecypc] / Richard Denney. — (AgileConnection™ a TechWell community, June 23,
2003). — Pexxum poctymy: http://www.agileconnection.com/article/calculating-roi-your-investment-
requirements-management-tools — Ha3sa 3 expany.

9. IDEF Family of Methods [Enexkrponnuii pecypc]/ [Knowledge Based Systems, Inc.]. — Pexum
nocrymy: http://www.idef.com/. — Ha3Ba 3 ekpany.

10. Karmnan P. CbanancupoBanHas cuctema mokasarteneit : OT crparerun K aeiictBuio [EmexkrpoHHnit
pecypc] / Pooept C. Kamnan, [deiteua I1. Hopton. — PDF ebook© BigSun, 2004. — 214 ¢. — Pexxum
JOCTYIIY: http://www.e-reading.link/bookreader.php/141077/Kaplan, Norton -
_Sbalansirovannaya_sistema_pokazateleii.pdf. — Ha3a 3 expany.

54



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2015. Ne 21

11. Metoauka «Pa3paboTka cOaJaHCHUPOBAHHOM CHCTeMbl IoKaszareici» [Enekrponnuii pecypc]/
[[pynnma  kommanuii  "CoBpeMmeHHble  TexXHOJOrMM  ympasieHus"|.— Pexum  moctymy:
http://www .businessstudio.ru/procedures/strategic/razrabotka bsc/full/. — Ha3Ba 3 ekpany.

Carts Hapiiinuia go pexakuii 10.12.2014

Kornuta V.

Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk,
Ukraine

USING THE METHODOLOGY FOR ASSESSING THE EFFECTIVENESS OF THE
IMPLEMENTATION OF ELECTRONIC DOCUMENT MANAGEMENT IN EDUCATION

A feasibility assessment of the implementation of electronic document management systems
is considered in the article. The necessity of the use of analysis workflow system methods with an
intuitive description of the process of working with documents is justified. The uses of a card table
to describe the sequence of work with documents and detail the quantitative characteristics of the
documents flow are proposed. Business processes’ description of the organization in the form of
card tables allowed doing the organization’s description of any scale on one hand in a well-
structured aspect, on the other hand — in a natural form of verbal description. Native description
gives a possibility to fill in the table with the assistance of outside experts as well as by the
customer organization’s staff, independently of the competence level in the development of
information systems.

The calculating algorithm of the time and consumables for document management is
developed. The using of expert estimates method for complexity of operations with documents is
developed.

The form of presentation of the calculation results, easy for justifying automation, technical
and material support of staff jobs and determination of the appropriate access rights is developed.

The calculations of spending by means of spreadsheets are invited. The results of
calculations allow making decisions to the state as well as to the amount of work employees and to
establish financial and material indexes of investments efficiency.

The results of the application of techniques in the teaching process are described.

Key words: electronic document; feasibility study; analysis workflow

Kopnyra B. A.

NBano-PpaHKOBCKUIT HANMOHAJBHBIA TeXHMYECKHH yHHBepcHTeT HeTH M rasa,
HNBano-PpaHKoBCK, YKpanHa

HUCITIOJBb30BAHUE METO/IUKHW OLNEHKHU 9OOEKTUBHOCTHU BHE/JIPEHUSA
QJEKTPOHHOI'O JOKYMEHTOOBOPOTA B ObYUEHUU

B pabGote paccMOTpeHO METOIWKY TPOBEACHUS TEXHUKO-DKOHOMHYECKOW OIICHKH
BHEJPEHUST ~ CUCTEM  D3JEKTPOHHOTO  JOKyMeHTooOopoTa. OOOCHOBaHO  HEOOXOAMMOCThH
WCIIOB30BaHUSI METOJMKH aHAJI3a CHUCTEMBI JOKYMEHTOOOOpOTa € HMHTYUTUBHO TIOHSITHBIM
OTMMHMCaHUEM TPOIECCOB paboOThl ¢ AOKyMeHTamH. [IpeanokeHo HCMOIb30BaHHE KapT-TaOIUIl AJIs
OTHCAHUsI TOCJIEIOBATEILHOCTH Pa0OTBI € JOKYMEHTAMU U JCTAIM3allMd KOJUYECTBEHHBIX
XapaKTePUCTHK IMOTOKa MOKYMEHTOB. OmucaHue OW3HEC-TPOILIECCOB OpraHu3alid B BHUAE KapT-
TaOJIUI] TO3BOJIUJIO TPOBOJUTH OINHMCAHWE OpPTaHU3AIMH IPOU3BOJIBHOTO MacimiTaba, ¢ OJHOU
CTOPOHBI, B XOPOIIIO CTPYKTYPUPOBAHHOM BHJIE, C APYrOil — B €CTECTBEHHOU (popme BepOabHOTO
OIMCcaHusa. ECTeCTBEHHOCTH OIMCAHWSA JaeT BO3MOXKHOCTH 3allOJHATH TaOMUIBI, Kak C
MPUBJICYCHUEM CTOPOHHUX CHEIHAIUCTOB, TaK U CHUJIAMU COTPYAHUKOB OpraHHU3allMU-3aKa34yHKa,
HE3aBHUCHMO OT YPOBHsI KOMIIETEHITUN B CO3/IaHUN WH(POPMAITMOHHBIX CHCTEM.

Pazpabotran anroputM pacdera 3aTpaT BPEMEHM M PACXOIHBIX MaTepuajoB Ha
TOKyMeHTOo000poT. [lpemyoxkeH crmoco® HCHONb30BaHUSI SKCHEPTHBIX OIEHOK TPYIOEMKOCTH
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JCUCTBUI C JOKYMEHTAaMH Ha OCHOBE BOCCTAaHOBJICHHBIX C KapT-TaOJUI[ CIIUCKOB JOKYMCHTOB U
JNIEVCTBUM C HUMU.

Pazpaborano dopmy mpeacTaBieHUs pe3yabTaTOB pPacdyeToB, YAOOHYIO JJisi 000CHOBaHUS
HEOOXOJMMOCTH aBTOMATH3AllUM, TEXHUYECKOTO W MAaTEpUAIBHOTO oOecreueHusi paboyux MecT
COTPY/HUKOB, ONPEACICHHS HEOOXOAUMBIX MPaB JOCTYIIA.

PacueTsl mpenmnaraercs TPOBOJUTH CpPEACTBAMHU OJICKTPOHHBIX TaOmuIl. Pe3ynbTarhl
pacyeToB TMO3BOJISIFOT OOOCHOBAHHO TNPUHMMATh PEIICHUS Kak IO INTaTy, TaKk W MO0 00beMy
BBIMIOJIHEHUSI PadOT pabOTHUKAMH, YCTAHOBUTh (DMHAHCOBBIE W MAaTCPUAIBHBIC HHICKCHI
3¢ (HEeKTHBHOCTH MHBECTHIIUN.

OnwucaHbl pe3yibTaThl IPUMEHEHHUS METOIMKH B YUeOHOM ITpoliecce.

KawueBble  cj10Ba:  3JCKTPOHHBIM  JIOKYyMEHTOOOOPOT,  TEXHHKO-3KOHOMUYECKOE
000CHOBaHUE, aHAIN3 TOKYMEHTOO00POTA.
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Content curating is a new activity (started in 2008) of qualified net users and other
specialists for working up with large information amount in order to represent its possibilities for
social net users needs. To prepare content curators the distance course was developed and
proposed for examine the functions, methods, approaches and tools of curator. Course conducting
showed a significant relationship learning progress from the available personal learning
environment and the ability to process and analyze in necessary information. The course students
proposed to conduct a preparatory course in order to display the subjects that are connected with
an information search and definition of its authenticity.

Keywords: content curator, social services, methods, functions, distance course.

1. Introduction
We are situated now under a permanent information squall that comes from different social
nets [1]. For example:
— 72 hours of video are loading to YouTube every minute;
— 340 million tweets are translating daily;
— 25 milliard content ones are created on Face book monthly;

— During one day 250 million photography-cards are loaded on Face book and 294 milliard
letters are posted.

— On 2010 there were 1, 2 zetta byte of numeral information at Google search system. After
one year the size increased exponentially to 1, 8 zetta bytes (zetta byte is equal to trillion
gigabytes or it is the 24th order number).

— For two years user number of Pinterest service exceeded 10 million, that made this service
the most quick growing Web-service that achieved 10 million visitors monthly in USA.

The exponential development conditions of net information amount and net technologies
appearance caused the necessity to know-how with information and to make use of it in a current
work.

In the West in 2008 there was appeared such term as “a content curator” that usually is
compared with the museum inspectors (curators) [2]. Museum curators don’t create any content
however they keep their hands on the tendencies’ pulse, listening themselves to visitors discussing
and so they could find resources that resound well with visitors’ interests. Curators are in searching
of products and artificial facts that could be connected with such subject or theme and then organize
exhibition.

2. About content curator

A content curation is a process of categorization for a large amount of content and a
presentation it at an organizational function for a concrete subject domain (niche). Especially this
work is important in the time of Massive Open Online Courses (MOOCsS) organization because of
its basing on the newest information that didn’t pass through generalization stage yet. Just here an
important role plays as information quality so a curator who makes the processing as transparent so
sensible and smart. We can propose here some other content curation definitions.

Content curation is one of the Marketing content forms [3]. It includes in a content gathering
(collecting) that has treatment to the fixed niche and added value in a form of personal thoughts or

© Vladimir Kukharenko, Nina Syrotenko
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ideas and experience. Than the more content would be net so much organization would take itself a
role of its interpreting.

Content curation [4] is an activity of a constant looking for {searching}, selection and
widening the best and most corresponding ones to online content and other interpret-resources
according for concrete theme and concrete auditorium’s needs.

Curation composings [2]:

— Social networks: For the most simplification of their form content curation is an interchange
with content in social nets.

— Aggregation: Collecting and interchanging by a corresponding content. It makes free and
individual workman from a content searching necessity.

— Filtration: A selection of the most actual and valuable information.
— Scope: An advantage of a wide tendency by comparison with content.
— Collages: An association of two or more joined content elements for to shape a new report.
— Chronological scales: Content organizing in chronological sequence for displaying an idea
evolution.
Contant curation couldn’t replace internet-publications and Web-searching. A content
curator provides [5]:

— Clearing up. Elaboration and clearing up of disorder is a very valuable service that content
curator gives for auditorium.

— Value supplying.

— Confidence strengthening. When content curator gives his auditorium a qualitative content
he promotes to form the confidence.

— Taking up a position for him as a leader.

— Improvement SEO.

A question about content curation ethics is important. Content curation’s good name and
confidence is one of the richest qualities that determines a future career, therefore it is so important
to make use of a strange content correctly [6].

Content curation has to take in only carefully picked out parts of content, adding of
corresponding commentaries or comprehension of subject or else apportioning the separate parts,
and always with content author indication without plagiarism elements (foresees a sole with
reference on origin in the text and also data about information author and make using of reblog and
retweet).

Content curation is important for education and learning [7] because of next causes:

1. Information overloading that needs of a compulsory reorganization. Student must be studied
to learn for to know where he will look for something, and what is a main and actual for
learning or achieving: some purpose or problem decision. Just therefore digital literacy is of
such grownup significance. It provides some tools for information evaluation, filtration and
putting in order by the best effective ways.

2. Growing number of open resources. A space of open possibilities for learning grows quickly
and there is a requirement in recommendations for students how to choose the best suitable
resources for effective achievement the self-goals.

3. Information world is reformed into dynamic one. Amount and complication of accessible
information grows quickly, out-of-date conceptions change and so it is important to direct
efforts towards searching, monitoring and renewal that are the most actual information
origins, and to provide youth by tools for realization of their problems. Content curator uses
these skills and approaches for achievement his objects. That’s why curator skills may be in
all probability will become of key features for future teachers.

4. Student training for a real work. Whereas academic universe from primary school to
universities at whole is organized by subjects, the real one is itself a complex situational net.
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Curating brings in education the training elements for real activity by displaying new
relations between different information elements.

5. Curating is a new searching. The search results become the most big unsatisfactory because
they keep in a large amount of “interference” which authenticity is difficult for checking. In
other words, explorers, teachers and managers consider as better to turn to trusted curators
from concrete information fields but don’t trust in traditional searching.

6. The labor market is changing quickly. There are 17 million of college final-year students
whose working-places don’t ask of higher education®. It is more than 30% of college final-
year students of USA. Content curating proposes the practice approaches for students with
new skills training.

7. Alternative systems of certification. Alternative certification systems can demonstrate and
evaluate the personal skills without necessity of visiting learning courses, education and new
text-books paying and exam paying. The training cost for certificated learning program is
very high, while a real importance of those courses on Labor-Market continues to decrease
quickly. For organizations that are developed it is expediently to switch over studying and
certification to curating of talents, educational resources, forming of content curator’s skills.

8. Teacher and lecturer can now curate their personal manuals. Lecturers begin at present to
curate their manuals at the expanse of utilization the great amount of open learning Internet
materials and tools amount extending.

— Education Market is opened for competitors. At present there is a great amount of free and
easy of access digital tools, web-services and additions for creation, search, edition and
publication for courses, educational supplies, hand-books on any subject. Content curators
may obtain recognition as a specialist of definition, selection and organization the best open
resources for concrete needs. Someone could select, organize great amount of open learning
courses and materials by help of learning process curating for concrete auditorium and
needs.

— A growing demand for reliable management of learning and learning program content.
Search and option of high-quality open educational resources. When educative propositions
become wider the necessity of finding the suitable and reliable resources is growing up. For
commercial organizations content curation allows: [8]: to make better personal training and
management quality, to get the content origins.

— Curata Firm at 2012 after supervising more than 400 marketologists [9] made known that a
prime majority of them use a content curating as a key component of personal strategy for
content marketing. 95% of respondents said, that they have discharge content curator’s
functions during last six months but some of them did that in really (subconsciously),
because they didn’t know such term.

— Here are some key conclusions of that research:

— 56% marketologists who took part at questioning informed that a qualitative content
searching is the widest problem of content marketing. Marketologist looked at content
curating as a searching method of actual information into disorder (chaos).

— Nearly 85% of interrogative persons declared that main object of content curating as a
problem of leadership. Giving a qualitative content brends could position themselves as
leaders at their space. After that confidential respects are established and perspectives
appeared.

http://www.insidehighered.com/views/2011/01/20/vedder_going to college isn t a smart decision for many yo

ung_people
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— Social platforms such as Facebook and Twitter are method to get news after question.
People suppose on social media as resource of actual and well-timed information more
quickly.

— Social media tools become more popular with help to marketologists to define correct
origins and to find a proper content. Nearly 79% of interrogated marketologists point at
social media as absolute service for news searching.

— Social media became the way of content widening in Internet and one of effective channels
for marketologists. Owing to content curating they can quickly and easily get information in
a social domain.
—  65% participants indicate on increasing SEO as one of the main content curating object.
A content curating may be will become a new activity of scientists in a higher education
field but in front of that it is necessary to consider such questions as:

— What skills are necessary for effective content curators?
— How must content curators be ready to similar activity?

— How do we adapt systems of education management: to arrange a program provision of
organization for support of this direction?

Adducing of questions with regard to appearance of new kind of activity and net on 2008
shows to curator of content that on this stage Internet users can become content curators themselves.
Now there is no system for training of content curators everywhere. Therefore working up of
program and training process for content curators are topical.

3. Arrangement of problem

This paper observes a hypothesis (as a possible exploring direction and following
development) that worked up yet distance course “Curator of content” is capable to get ready
students for their work up with large sizes of information found in net and to manage a forming the
necessary content curator’s skills for students with appropriate basic training in information
technology. The basic training level, strengths and weaknesses (fragments) of a distance course as
well as relation of masters to it are necessary for determine a quality level in a distance learning
process.

It is necessary as well to use constructivist and connectivist approaches for activity
organization and learning managing during education process.

Program of a named distance course consists of some following topics and themes and each
one of them has only one week for working up with studying and learning.

A distance course program is pointed below:

Curator of content

Characteristics and competences of curator.

Curator of content and his role at electronic library

Information search in science-metric bases

Personal learning environment and personal learning network

Curator of content and his work methods

Curator of content and his tools

Fields of using Curator’s works up.

This course is built with using constructivist and connectivist approaches. At the first
approach there are formulated objects of learning and concrete enumeration of tasks for students
and their achievements. The second approach proposes to students great amount of references on
instructured materials with proposition to take part in process of forming net for discussing.

Course is oriented on a wide group of participants from students to high level specialists.
Course object in accordance with Bloom taxonomy for different categories of audience may differ:
it is collecting and orders such activity kinds: change of messages — at remembering level; messages
classification — understanding level; applying of materials — utilization level; training for surveyings
— analyzing level; synopsises and analytic minutes — evaluating level; training for analytic minutes
and a short review about one fragment of personal net with comments — creating level. Taking into

PN R LD =
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account the newness of this direction course includes characteristics and functions of content
curator, later it is foreseen to deep these figures at the time of discussion in learning process.

There are ten skills for curator of content [10], they will be discussed at the time of learning

process in the course:

1.

Creation of senses: ability for determination of a deep meaning for learning objects,
interesting, sense of surprise, wish for understand something new and unknown and share
this find with others.

Abstract thinking: ability for transformation of great data sizes into abstract concepts and
understanding them at the time of thoughts; digital literacy — analysis and data organization
for better understanding.

New media — literacy; ability for critical evaluation and content development, using of new
media-forms;

Transdisciplinarity: literacy and ability for understanding the conceptions of several
disciplines;

Cognitive management with loading: ability for distinguish and filter of information in
conformity with its importance and understanding of possibility for strengthening of
cognitive functions because of different tools and methods being adopted.

Social intellect: possibility to link up to other associations; stimulating of reactions and co-
operation when it is desired,

Adaptive thinking as a result of curating process, stages of synthesis and evaluation;
Designing thinking: ability to develop tasks and working processes to receive desired result,
is based on principles of projection (methodology, ideas generation, new decisions,
qualifying);

Cross-cultural competence: ability to work in different cultural environments;

. Virtual co-operation: ability to productive work as a member of virtual command.

A course’s student as a future Curator of content discharges next functions [11]:

Searching function. Determines a place for searching information. Selects tools for
searching information. Working up searching of information in different sources,
environments and bases.

Analytic function. Analyzing material (information), picks out relevant one. Checks up it for
authenticity, actuality. Controls holding on copyrights of this material. Separates main
thought of material.

Aggregating function — publications. Classifies material on definite parameters. Places
material in definite bases, on sites, platforms. Extends material in social nets.

Creating function. Abstracts obtained material. Comments obtained material. Supplies initial
material with self-makings. Creates on basis of found material a new one.

Developing function. Affords adding messages to presented material. Proposes ways of
development curation with given material. Recommends other people (curators) to attach
net.

Researching function. Researches works of other curators, scientists, net users, includes
their self-makings at own activity, attaches new knots to own personal learning net.
Researches new tools possibilities for curating of content and apply them in his work.
Working cycle of content curator is composed from selection of objects, definition of

subject for curation, search and work up with information, separation of meanings, extending
(Figure 1).
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Fig. I The cycle of content curator’s work (http://www.bethkanter.org/content-curation-101/)

Everyone of these phases in cycle curator uses his peculiar methods of work. These methods
can be as effective, so less effective ones. Content curators with high qualification have well known
methods for processing with information, for example, outlining, training of thesises, synopsises,
analytic reports, compression of information by help of graphic forms, etc.

Content curator has to orient into information resources (including open access), search
systems of common and specialized prescription, strive for to be known with science and metric
researching, define authenticity and scientific value of information.

One of course tasks includes definition of effective work methods, especially linked with
use of cloud technologies. It is the most characteristic that work methods of content curator have to
base on the present — day — cloud technologies that are directed on processing with great
information extents (Scoop.it, Storify, Pearltrees), knowhow of use crawdsourcing and developed
personal net.

There are defined based cloud technologies in the course, that also can be adopted by help of
tutorials placed on YouTube. They are:

1. Twitter — for information selecting by help of observation for known content curators and
specialists at concrete subject field;
2. Paper.li — automatic information collection.

3. RebelMouse — information about content curator processing from different cloud
technologies;

4. Scoop.it — electronic plan newspaper of content curator

5. DIIGO - tool for commentary of internet-resources and its propagandising in net.

6. Evernote — note-book of content curator.

7. Symbaloo, Netvibes — aggregators for content curator’s information flows.

8. Pinterest — creation of plan collection of graphic elements, Students of course have to skill on

creation of blogs, to work in social nets, Facebook, Linkedin, to be members of common

practice.

Besides of it there is foreseen wide selection of specialized content curator tools in course
for familiarising and using the most convenient from them for students’ work.

4. Analysis of learning process in open distance course

To the first pilot course 50 persons had been written. From them were 31 person — Russia, 3
persons — Byelorussia, 15 persons — Ukraine, 1 person — Latvia. Previous training of content curator
includes presence of personal learning environment and personal learning net. Tools, presented on
Figure 2 are those which utilize course members. It should be mention that on the first positions
there are social nets, but no tools.
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Fig. 2 Social services that are used by course members

An activity index of students is undoubtedly their taking part at course’s forums/

At the first forum of course “Acquaintance” took part 36 persons, after some weeks at
course were remained only 18 active members (36%). It completely- reply to results of entrance
form where most of questioned called as an object “acquaintance with new direction, new
colleagues, desire to understand objects and content curator’s tasks”, that is clear — so- called
learning didn’t planned.

Relative frequency distribution of used social services had shown on Figure (Fig. 3).

It should be mention that it was a pilot course and there were lecturers and academics in it
mainly directed on innovations. Therefore a nature of distribution curves hasn’t change. It should be
noted that the number o was too small (started — 50, finished 19 persons). 10 members evaluated
Twitter positively (service that generates the most power information flow in net at present stage) as
one of main tools for curator. Two members have negative opinion of it.

Course learning finishes with defending final-work by personal subject for curator.

To the second recruitment at open distance course “Content curator” were subscribed 150
students for the most part from Ukraine and Russia. Among them were librarians (20%), lecturers
(42,7 %), teachers (7,3 %), students (among them-were 6 magisters of NTU “KhPI” for whom this
course was planned, 8%), methodologists (9,3 %), managers of education establishment (12,7 %),
PhD (23,3 %), women (86,7 %), men (13,3 %). Experience at education for teachers and lecturers
the most was more than 10 years (61 %).

1 2 3 45 6 7 8 910111213141516
Fig. 3. Frequency tools distribution course members before beginning of learning (grey filling in)

and in the middle of course (black filling in).
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30 person (20 %) carried out course program in full and got sertificate, among them
librarians (23,3 %), lecturers (50 %), teachers (3,3 %), students (20 %), methodologists (3,3 %),
PhD (33, 1 %), women (80 %), men (20 %).

Practically nearly all students didn’t know certainly how use the base tools of content
curator (Twitter — 39 %, Evernote — 21 %, DIIGO — 7 %, Scoop.it — 6 %, Netvibes — 4 %) and so
number of popular tools was limited.

It should notice, that at course beginning 85 person have acquainted with course program
and sent their reports. From week to week amount of active students decreased and at last became
stable at the fifth week with 30 persons who finished their courses successfully. 42 beginners (30
%) left course because of low qualification. Also 20 qualifed persons left course for unknown
reason. May be, they didn’t have enough time.

12 % of students spended at learning 1 — 3 hours weekly, 24 % — 3-6 hours, 24 % — 6-8
hours and 36% — more than 8§ hours, that shows high level of tension and loading.

To peculiarities of learning process it should take in utilization of blogs for report on
carrying-out work stages, conduct of weekly webinars. As a rule, webinar was constructed from two
parts. At beginning new theoretic information had been done and then analysis of fulfilling weekly,
tasks was going on. Webinar recording was accessed for all students. After course finished access to
materials was opened and 20 students took such possibility for last three months.

Below results of questioning course students are given:

What did you like in open distance course?

— Combined work “beginners” and advanced users of Internet.

— I liked public results of work of other course members.

— Freedom in selection the time for learning, self-selection of material form, intellectual
loading for self-sensible work with actual questions.

What was difficult for you at open distance course?

— Big amount of information on English.
— At course beginning there was no clear understanding?
What parts are necessary for excluding from distance course or on the contrary adding

— It should to detail separately subject “open educational resources”.
— It is necessary to begin with—introductory course.

— It is necessary part about peculiarities and demands to process of information searching;
how exactly can somebody search correctly and systematize inquiries?

— Recommendations for evaluating authenticity for information found in Internet network?

25
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Fig. 4. Frequency course numbers distribution corresponding to utilized tools before beginning of
learning (grey filling in) and in the middle of course (black filling in).
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Distance course “Content curator” finished 30 students, their projects at blogs and video
reports 10 min-long were placed in net.

Some words about needs in distance course and social services for beginners: analysis of
open online course “Social services in distance education” [12], provided by authors on 2011,
showed that it has success and popularity yet and is visited constantly. The most activity of visits
observed while distance course “Content curator” was going on. It shows that for increasing a
learning process efficacy there will be better provided, at first, a distance course about base social
services.

5. Conclusions

Content curator is a new kind of activity for qualified Internet users. Corresponding to
evaluation content curators’ professional level is higher than level of workers up of open
educational resources. On founding in experience of foreign pedagogues a distance course “Content
curator” been worked up. Results of providing distance learning process for pedagogues of Russia,
Ukraine and Byelorussia points on necessary define base training for students. It is necessary to
have some skills for work with literature, developed personal learning environment and personal
net. For rising of course efficacy it is planned before its beginning to provide distance course for
mastery of base social services.

It is also planned to force subjects of information search and methods of definition an
authenticity of information that occurs the most difficulties for students.-

Appearance in co-operation with pedagogues of Russia and Ukraine content curators permit
to provide the connectivist full value massive open distance courses-where content curators will
interchange experience and creative conditions for learning to other pedagogues.
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Kyxapenko B.M., Cuporenxo H.I'.

HaunionaibHuii TexHiYHMH YHiBepcuTeT «XapKiBCbKHI MOJITEXHIYHMH IHCTHTYTY,
XapkiB, Ykpaina

BIIKPUTHUI OHJIAMH KYPC «KYPATOPA 3MICTY»

Kypatop 3micTy — HOBUil BUA AisuibHOCTI (3amovarkoBanuii y 2008 pori) kBaidikoBaHUX
KOPUCTYBa4iB MeEpexi 3 O0OpOoOKM BENWKOI KUIBKOCTI 1HGoOpMaIii I NpeacTaBiIeHHS ii
KOpUCTYBayaM COLIaJIbHOI Mepexi. [l miAroTOBKM KypaTopiB 3MICTy po3poOJIeHHIA JUCTAaHIIHUN
KypC, B IKOMY PO3IVISIAI0ThCS (YHKIIT, METOAM Ta IHCTPYMEHTH Kyparopa. HaBuanbHuil npouec
M0Ka3aB CYTTEBY 3aJICKHICTh YCHIIIHOCTI HaBYaHHS BiJ] HASBHOCTI PO3BUHYTOI'O HEPCOHAIBHOTO
HaBYaJLHOTO CEPEIOBHUINA CITyXadya Ta BMIHHS 00po0OJIATH 1H(POpMAIIiTO.

KrouoBi cjioBa: KypaTtop 3MicTy, COIlialIbHI CEpBiCH, METOIH, TUCTAHIIIHHUN KypC.

Kyxapenko B.H., Cuporenxo H.I'.

HauuoHanbHbIH TeXHHYECKHMH  YHMBepCHTET «XapKOBCKHMH  INOJHTEXHUYCKHI
HHCTUTYT», XapbKOB, YKpPauHa

OTKPBITBII OHJAMH KYPC «KYPATOPA COJEPKAHMSI»

Kyparop conepkanusi — HOBbIM BUJ JesTeNbHOCTH (mepBble yrnomuHanuss B 2008 rony)
KBaJIM(HUIMPOBAHHBIX MOJIb30BaTeNel ceTu 0 00paboTKe OOJBIIOro KOJIMYecTBa HHGOpMALUU IS
IIPEJICTABJICHUS €€ I0JIb30BaTENIIM COLUANbHOM ceTH. [ MOATrOTOBKM KypaTOpPOB COJEp>KaHUs
pa3paboTaH CEeMUHENEeNbHbIM JUCTAaHIMOHHBIA Kypc, B KOTOPOM paccMaTpUBarOTCAd (DYHKIMH,
METOJIbl M MHCTPYMEHTHI KypaTopa. YueOHbIH IpoliecCc IMOKa3ajl CYIIECTBEHHYIO 3aBHCHUMOCTh
yCIIEBa€MOCTH OT HAJIWYMsl Pa3BUTOM NEPCOHAIBHOM Yy4eOHON cpenbl ciymiarens U yYMEHHE
oOpabaTsiBaTh HH(GOPMAITHIO.

KuroueBble cjioBa: KypaTop COAep X aHUs, COLUAIbHbBIE CEPBUCHI, METO/Ibl, TUCTAHIIMOHHBIN

Kypc.
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YK 378.1 12: 004
Camuunncoka S1.B.
XepcoHcbKM Iep;KABHUH YHiBepCUTET, XepPCOH, YKpaiHa

METOIH OLIHKH EQEKTHBHOCTI IUZ KOHTPO.TIO IHOOPMAILIIHHUX
CUHCTEM 1 TEXHOJIOI'TH KOMIIAHIN Y BUK/IAJAHHI IHCHHHIIITHA
«YIIPABJIIHHA THOOPMALIIMHUMH TEXHOJIOT'TAMHA»

DOI: 10.14308/ite000512

Bukopucmanns ingpopmayivinux cucmem ma mexHoao2ill y 20CnO0ApCuKitl OisibHOCMI
NOKIUKAHO BI003EPKANI08AMU  KOPNOPAMUBHI NPUHYUNY, YL, mMpaouyii KOMNAHIl, CApusmu
peanizayii 3an1aHO8AHUX cmpameeill, 3a805KU YOMY 3POCMAOMb epexmueHicms YNpaeiiHHA U
sapmicms nionpuemcmea. Buxnadanns nasuanvnoi oucyuniinu « Ynpaeninua IT» cnpsamvoeano na
BUBUEHHS U OOCHIOJNCEHHA YUX B3AEMO38 A3KI8 CmyoeHmamu 5 Kypcy Hanpsamie nio2omosKu
«Ingpopmamuray, «llpoepamua indicenepisny 0C8IMHbO-K8ANIPIKAYINIHO20 PpI6HS «cneyianicmy,
«mazicmpy.

o akmyanbrux memooie oyiHKu epeKmueHOCmi i KOHMPOIIO IHPOPMAYIUHUX cucmem ma
MEeXHON02I, W0 BUBUAOMb HA 3aHAMMAX 3 Kypcy «Ynpaeninna IT», 6ionocamvca ayoumopcobKi
nocayau. B cmammi 3anpononosano memoouuni 3acaou HaOawHs ayoOumopcoKux Nocuye 3 OYiHKU
epexmueHocmi 1l KOHMPOAIO [HGOpMayiuHUX cucmem (MeXHONO02I) 3 Memow 3A0080J1eHHS]
3pocmarouux iHQOpMayitiHux nomped KOMNAHIU, a MAaKodc (OYHKYIOHATIbHOI akmusizayii ix
iHGhopmayitinux pecypcis. YcmanoseieHo, wo 0CHOBHUM 3A80AHHAM OAHUX AYOUMOPCHKUX NOCTYe €
3a6e3neyeHts He3anedcHoi ma 06’ eKmueHoi OYiHKU Moo, YU HA0arms iHOpMayiuni mexHoI02ii
nompibui komnanii cepsicu. Buznaueno ocrnosni kpumepii, inghopmayitine 3abe3neyenns, npeomem
ma o06’ekmu ayoumopcobkoi nepesipku, HeoOXiOHi 01 opMYBaHHS AYOUMOPCHKO20 BUCHOBKY U
BUCTIOBNIEHHS 6NEeBHeHOCmI. 3anponoHO8AHO Npocpamy U OemalbHuil nepeniK ayoumopCcbKux
npoyeodyp w000 oyinKu egheKmugHOCmi i KOHMPOIIO IHGOPMAYIUHUX CUCTNIEM MA MEXHONO2I1.

Knwuoei cnoea: ingopmayitini mexnonoeii, komnawii, oyinka eghexmusHocmi, YnpasiinHs
iHGhopmayitinuMy mexHono2iAMU, ayOUMOPCLKI NOCY2U, KOHMPOIb.

IlocranoBka mnpodsemu. KirodoBum pecypcoM, KEpeoM HOBHX MOXIHUBOCTEH W
KOHKYPEHTHUX TMepeBar JUii 3pOCTalouuX TNOTped EKOHOMIYHMX OAMHHUIb BHUCTYIAIOTh
ingopmaniiini Texuomorii (IT). IX BHKOpHCTaHHS B TOCHOAAPCHKiH iANBHOCTI MOKIMKAHO
BiJII3€PKATIOBATH KOPIOPATUBHI TMPUHIUIK, Wi, Tpagulii KOMIaHIf, CIOPUATH peami3arii
3allJJaHOBAaHMX CTpaTeriii, 3aBISKH 4YOMY 3pOCTalOTh €(QEKTUBHICTh YNpPaBIIHHA W BapTICTh
nianpueMcTBa. BukianaHHS HaBYaIbHOI AUCHUILTIHY «YTpaBiiHHA [T» cnpsMoBaHO Ha BUBYEHHS
M JOCTIPKEHHS LIUX B3a€MO3B’S3KIB CTyJIEHTaMH 5 KypCy HalpsMiB miArotoBku «lHdopmaruka» Ta
«IIporpamua iHxeHepisH» OCBITHbO-KBATi(iKAIHOTO PIBHS «CHEIIANICT», «MariCTp».

Jo 3amad HaBUYaNbHOI JUCHUIUIIHU ,,YTpaBiaiHHA 1HGOPMAIHHUMH TEXHOJIOTIsIMU™
HaJIeXKATh!

— (¢opMyBaHHS y CTYyIEHTIB 3HaHb, YMiHb 1 HaBHYOK, HEOOXITHUX IsI €()EKTUBHOTO
BUKOPUCTaHHA 3aco0iB cy4acHoi iH(opMmariiiHoi TexHoiorii y cBoill MaiOyTHIN
npodeciiiHIi TIsITEHOCTI, 17151 YIPaBIIiHAS OCHOBHUMH O13HEC-TIPOIIECAMH ITiAMPHUEMCTB;

— PO3yMiHHS poui iH(popMallii SK OCHOBHOTO JKepesa MPUHHATTS YIPaBIIHCHKHUX PIIIECHb;

— BHUBYEHHS TEOPETUYHUX OCHOB Ta MPAKTUYHMX AaCMEKTIB CHCTEMH MEHEIKMEHTY,
3aCHOBaHOI HA BUKOPHUCTAaHHI 1H(POPMAIIHHO-KOMYHIKAIIHHUX TEXHOJIOT1H, 10 JO3BOJISIOThH
3a0e3MeunTH MPHUCKOPEHUH jgoctynm 10 iHdopMmamii Ta OPUHHATTS ONTUMAIBHUX
YIPaBIIHCHKUX PIIICHB;

© CamuuHcbKa A.B.
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— cucTeMaru3anis 0a30BHX JJaHUX Ta OpraHi3allis Ha X OCHOBI 3BITiB;

— OBOJIOZIIHHA HAaBHYKaMU poOOTH B iHpOpMaLiiHO-aHAII THYHUX CUCTEMAX.

Kibep3mounHu, mabioHHE MHCJICHHS KEPIBHUKIB KOMIIaHIM Ta HeIoOpOCOBicHI il
CHiBpOOITHUKIB CTBOPIOIOTH HU3KY DPH3HUKIB W HEHONIKIB Yy KOPIOPAaTHBHOMY YIIPAaBIiHHI Ta
yopaBiaiHHI 1HGOPMAIIIMHIMHU TEXHOJIOTISIMH, 3 SKMMH Ma€ CIIpaBy CydacHH# Oi3Hec. Y 3B’SI3Ky 3
IIUM KOMEpLiHHI Ta HaBiTh HENPUOYTKOBI YCTAHOBH HAMararoThCsl 3aCTOCOBYBATH TaKi MEXaHI3MHU
oprasizariii, iHTerpari, peryiroBaHHsI W KOHTPOJIIO, KOTpl CHPHUATUMYTh 3JIaroKeHi poOOTi
iHpopMmaniiHuX Ta IHImMUX pecypciB. o oAHOrO 3 TakMX METOMIB OLIHKH €(EeKTUBHOCTI MU
KOHTPOJIIO 1H(OpMALIHUX CHCTEM Ta TEXHOJIOTIH, L0 BHUBYAIOTh CTYAEHTH Ha 3aHATTAX 3
«YnpaBiaiHHSA  1HPOPMALIHHUMH TEXHOJIOTISIMU», HaJeXaThb ayJUTOPCHKI TOCIYTH, KOTpi
HA/Ial0ThCS ayAUTOPChKUMU (GipMaMu abo ciiy)k0amMM BHYTPILIHBOIO ayAMTy Ha 3aMOBJICHHS U 3a
1HIIATUBOO KOMITaHIN.

AHaJi3 ocTaHHIX AocaigxkeHb i myOjikamiii. Y cyyacHiil eKOHOMIYHIN JiTepaTypi iCHYye
0arato HayKOBUX Tpallb, IPUCBIYCHUX JAOCHIHKEHHIO aKTyaJbHHUX MMUTaHb B3a€MO3B S3KiB ayIuUTYy,
KOHTpPOJIO, peBi3ii Ta iX BINIUBY Ha CUCTEMY YIpaBiiHHS Kommasii [1, 2, 3, 10, 11, 17, 18].
[Tpodecop @.®. Byruneup ykasye, mo “QyHKIii ayauTy — 1€ OCHOBHI HAmpsiMH HayKOBO-
Mi3HABAJIBHOTO Ta HABYAIBHOIO IPU3HAYEHHS, IO XapaKTepU3ylTh MHOro CyTHICTb, 3MICT,
CcolliaIbHE 3HAYCHHS, 3aBJJaHHS 1 METY B CUCTEMi HAayKH MPO TOCIIOAAPChKI KOHTposb” [2]. OTxe,
ayIUT Ma€ MIMPOKI MOXIMBOCTI /Uit (PYHKIIIOHATBHOI aKTUBI3allii KIFOYOBUX PECYPCIB y CHCTEMI
KOPIIOPATHBHOTO YIPABIIHHA Ta YNpPaBIiHHA iHQOPMAIIHHUMU TEXHOJIOTISIMHU, SKi MOTPEeOyIOThH
MOJIJIBLIIONO BUBYEHHS.

[TutaHHsAM €(QEeKTHBHOCTI BHKOPHCTAaHHS W YIpaBIiHHSA IHPOPMALIHHUMH TEXHOJOTiIMHU
npucBsiueHo npaiii HaykoBiiB I1. Yeiina, k. Pocca, M. bpon6enr, E. Kiuic, O.B. CniBakoBcbkoro,
M.O. Binauka ta i [3; 4; 5; 6; 13; 18].

Husky mnepeBar uisi KOPHOPATUBHOTO YIpPaBJIiHHA 1HQOPMALIHHUMHU TEXHOJIOTIIMU
npornonye metogoioris COBIT (Governance Control and Assurance for Information and Related
Technology), po3pobnena [ncturyrom ynpasninus IT (IT Governance Institute) [7]. Kommnonentu
COBIT HagaroTh KOMIUIEKCHY METOAUKY JUIsl AOCATHEHHS I[UIeN opraHizalii Ha OCHOBI yIpaBIiHHS
pU3UMKaMH Ta 3axofiB KoHTpoito iHQopmamii [7; 14; 15; 16]. IIpore, Takuili mNOTYXHMUH
IHCTpyMeHTapii Juist ympaBiiHHS 3agadamMu [T morpeOye 3HauHuX (IHAHCOBMX IHBECTHULIN Ta
CrelialbHO MIJrOTOBJICHUX KBaTi(hiKOBAaHMX JIFOACBKMX PECYpCiB, IO HE 3aBXKIH Mif CHIIY Py
KOMITaH1H.

Hocein 3actocyBanss komnoneHTiB COBIT Moxke BUKOpHCTOBYBAaTHUCS MM IIJ€H OLIHKH,
YIOCKOHAJIEHHS 1 aynuty cuctemu ynpaniiHHs [T. [IutanHS )X METOAMKH I 3MICTY ayJUTOPCHKUX
MOCTAYI CTOCOBHO OLIHKM €(QEeKTHBHOCTI (BIAMOBIAHOCTI) 1H(GOPMALIHHUX CHCTEM 1 TEXHOJIOTiH
KOMITaH1i HEIOCTATHBO PO3TIISTHYTI HAYKOBIISIMH.

MeTo10 A0CTiIKEeHHsI € PO3TJIsLl BUKOPUCTAHHS ayJUTOPCHKHUX TOCIYT K METONY OLIHKH
e(eKTUBHOCTI ¥ KOHTpONIO iH(MOPMALIMHUX CHUCTeM (TE€XHOJOTii) KOMMaHii y BHUKJIaJaHHI
HaBYaJIbHOT AUCIUILTIHYU «YTipaBaiHus [Ty.

Bukiianx ocHoBHoro wmarepiaay. IIpenMerom HaBYanmpHOI IUCHUILTIHU «YTpaBIiHHS
1H(pOpMaLIHHUMHU TEXHOJIOT1SIMM» BUCTYIAIOTh 1HQOPMAIIiiiHI TEXHOJOTIT K CYKYIHICTh IPOLECIB
Ta pecypciB, 10 3abe3meuyioTh iH(OpMaIlito, MOTPIOHY KOMIAHIAM JUIsl 3/A1HCHEHHS Oi3Hec-
MPOIIECiB, CIPSIMOBAHUX HA JIOCATHEHHS OCHOBHUX IIUJIEH O13HECY.

EdextuBne ympaBiinasg [T mnoTpiOHO KOMMaHisIM, OCKUIBKM HOTO pE3yJlbTaTOM €
3a0X0YEHHSI BMiHb CIIBPOOITHHKIB /10 PalliOHAaJIbHOTO M ONTHUMAIbHO MOXJIMBOIO BUKOPHCTAHHS
IT, a takox 3a0e3nedyeHHs BIAMOBIAHOCTI iX moBemiHkH mono IT crpareriuHoMy OadeHHIO I
MIHHOCTIM KOMIIaHIN.

3aKOHOMIPHO  BUHUKAa€ TUTAHHS: SIK  OLIHUTH  BIANOBIMHICTE  3aCTOCOBYBaHHX
iH(OpMaIIHHUX CUCTEM OCHOBHIHM MISUTBHOCTI KOMITaHIH, SIK BUSHAYUTH €(PEKTUBHICTh YIPaBIIIHHS
iHpOpMaLIHUMH TEXHOJIOT1IMU?

EdextuBne ynpasninas [T moBuHHE OyTH CHpSAMOBAHO Ha BUPIMICHHS TPhOX TOJIOBHUX
MUTaHB!
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1. SIki pimieHHS HEOOXITHO YXBAJUTH Ui 3a0e3Me4YeHHs €PEKTUBHOIO MEHEIKMEHTY 1
BuKkopuctanus [T?

2. XTO MOBUHEH YXBAIIOBATH I1i PilICHHS?

3. SIkuM YMHOM I1i PIIICHHSI peai30BYBaTUMYThCS, 1 K 3/IIHCHIOBATUMETHCSI KOHTPOJIb 32 1X
BUKOHaHHSM [3; 4; 6]?

[Iupoki MOXIUBOCTI JUIsI ONTUMAJIBHOTO BUPIMIEHHS TPETbOIO IHUTAHHS HAlae
3aCTOCYBAaHHS ayJIUTOPCHKUX TMOCIYT K METOAY OLIHKH €(PeKTHUBHOCTI i KOHTPOIIO BUKOPUCTAHHS
iH(OopMaIIHHUX CUCTEM (TEXHOJIOTiH) B yCTaHOBAX.

Jlo mpuuuH, MO 3yMOBIIOIOTH MOTPEOU YCTAaHOB B ayJUTOPCHKHX MOCIYTax 3 OIIHKH M
MOHITOpUHTY BukopucTanHs IT, HanexaTs:

— HeoOxigHicTh IT B MisIbHOCTI KOMITAHIM;

— HEKOHTPOJHOBAHICTh BUTPAT Ta iHBecTHIiH B IT;

— MIHJIUBICTh 30BHILIIHBOI'O PUHKOBOI'O CEPEIOBHILA;

— BTpayveHi MOXKIIUBOCTI B X011 3actocyBanHs IT;

— po3nojin poinel B iepapxii ynpasiiaas [T Ta KOHTpOIb 3a HUM;

— 00MeXeH1 MOXKIIMBOCTI Ta CXMJIBHICTH /IO MAOJIOHHOT TOBEIIHKH KEPiBHUIITBA;

— HasgBHICTH PI3HUX 1HPOPMALIMHUX CHCTEM Ta HOBUX MIAXOIIB J0 iX BUKOPHUCTAHHS.

BinnmoBigHO 10 MDKHApOAHMX CTAHIAPTIB ayAWTY, HaJaHHS BIIEBHEHOCTI Ta €THKH, SKi
pimeHHsM Aynutopebkoi [lamatn YkpaiHu npuiHATI B SIKOCTI HAllIOHATBHUX JUIS BITYM3HSIHOL
ayJAMTOPCHKOI NPAKTHKH, 3aBJaHHS, 110 BUKOHYIOTHCS ayAUTOPOM, OXOIUIIOIOTH Pi3HOMAaHITHI
MOCTYTH, SKI MOXYTh mignanata mig aito CtanmaptiB 3aBaaHb Pagy 3 MDKHApOIHUX CTaHAAPTIB
ayauTy Ta HaJaHHs BrieBHeHocTi [1; 9; 10; 11; 12; 14].

3rigHo 3 po3pobsieHor0 KoHIenTyanhbHOK OCHOBOKO 3aBAaHb 3 HAJlaHHS BIIGBHEHOCTI,
3aBJJaHHSIMHU 3 HAJAaHHS BIEBHEHOCTI BU3HAIOTHCS 3aBJAHHS, BUKOHYIOUH SIKI ayJAUTOpP BUCIIOBIIIOE
BHUCHOBOK, IPU3HAYEHUH MIJBUIIMTU CTYIIHb JOBIpM MaiOyTHIX KOpUCTyBauiB, $IKI HE €
BIJIMIOBIJAJILHOIO CTOPOHOIO, IIIOJI0 PE3YyJbTATiB OLIHKM ab0 MOPIBHSAHHS IpeaMeTa 3aBJaHHS 3
BIJIOBIAHUMH KPUTEPISIMHU.

3rigHo 3 MDKHApOJHUMM CTaHAApTaMU KOHTPOJIO SKOCTi, ayAWUTy, OTJIsiAy Ta 1HILIOTO
HaJaHHS BIEBHEHOCTI Ta CYNYTHIX IOCIYr, AayAMTOPCbKI TOCIYrd 3 OILIHKU (TepeBIpKU)
edeKTUBHOCTI 1H(OPMALIMHUX CHUCTEM (TEXHOJOTiN) BIIHOCATHCS OO 3aBAaHb 3 HaJaHHS
BIIEBHEHOCTI, 110 HE € ayJUTOM YU OIJIJIOM ICTOPUYHOI (piHAHCOBOI 1H(OpMAaIlil, Ta BXOAATH 10
HEepeNiKy MOCIYT, sIKI MOXKYTh HaJaBaTu ayJUTOpH (ayIUTOPChKi (ipMu), MIPUHHATOTO PILIEHHAM
Aynuropcbkoi nanartu Ykpainu Big 27.09.2007 p. Ne 182/5 [9].

binpim fgeranbHO BU3HAYEHHS BHJIOBOI NPUPOAM AYAMTOPCBKUX IMOCIAYT 3 OLIHKH
e(heKTUBHOCTI iH(OpMAITITHUX TEXHOJIOT1H KOMITaHIi MpeCTaBIeHO Ha puC.1.

OCHOBHUM 3aBJIaHHSM ayJUTOPCHKHUX IOCIYT 3 MEPeBIpKU ePEeKTUBHOCTI iH(OpMAIIHUX
cUCTeM (TEXHOJIOT1) € 3a0e3MeyeHHs] He3aJIeXHOI Ta 00 €KTUBHOI OLIHKH TOT0, 10 1H(pOopMaIiiHi
TEXHOJIOT1i HaJIal0Th MOTPiOHI cepBicH.

Y pe3ynbTaTi BHKOHAHHS ayAHTOPCHKUX TPOLENYp HANAEThCS 3BIT, SKAH MICTHTAME
BHCHOBOK 3 HaJIaHHsI BIIEBHEHOCTI PO MPEIMET EePEBiPKH.

O0’ekTaMH ayAMTOPCHKOI TEpEeBIpKM B JaHOMY BHUIAAKY BHUCTyNae (piHaHCOBa Ta He
¢inancoBa iHdopmamis KoMmaHiii mono mnpuHuMniB ynpaBmiHHa [T, apxitexktypu IT,
iHppacTpykTypu Ta IT-cepBiciB, morpe® B mporpamMHoMy 3a0e3nedeHHi Ta iHBecTuiiili B IT.
Po3rnsiHeMo feTanbHilIe CKIajl X 00 €KTIB ayauTy.

IT-npunyunu € HabopoM cHOpPMYIbOBAHUX BHUIIUM KEPIBHULTBOM B3a€EMO3B'SI3aHUX
noJjioxkeHb moao Bukopuctanus IT y manomy 6i3Heci. ChopMyabOBaHi OJHOTO pa3y, HPUHIHIIN
BukopuctanHs [T cTaTh 4YacTHHOIO YHPaBIIHCHKOTO JIEKCUKOHY KOMMAaHIi 1 MOXYTh
po3rIIsIIaTHCS, 0OTOBOPIOBATUCS, MIJIATATH 3MIHAM 1 OJANbIIOMY pO3BUTKY [3; 5; 6]. Came Tomy
U1 ayAUTOPA BasKJIMBO O3HAWOMMTHUCS 3 HUIMU Ta JATH iM OIIHKY.
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Apximexmypa IT € 10TiKOI0 OpraHizaii JaHuX, TOJATKiB 1 IHPPACTPYKTypH, 3aKPIIUICHOIO B
Ha0Op1 MOJITUYHUX YCTAHOBOK, B3AEMHUH 1 TEXHIYHHX IBTEPHATUB JUIS TOCATHEHHS Oa)KaHOTO PiBHS
KOMEpIIIHHOI 1 TexHiuHOi cTaHmaptu3amii 1 iTerpamii [3]. IlizmpueMcTBamM HeoOXigHa JIOTiKa
opraHizamii JaHuX, MJOAATKIB 1 IH(QPACTPYKTYpPH, OCKUIBKM IHTerpamis 1 CTaHgapTH3alisd
BU3HA4YalOTh (PopMyBaHHA MOXIUBOcTel Ta chep BmuBy IT. InTerpamis mpoueciB J03BOJISIE
YUCJICHHUM Oi3Hec-miapo3aiiaM (dimianam, aenapTaMeHTaM, BiiIaM, MPOSKTHHUM HaIpsMKaMm)
onHiel QyHKIIl 10 1HINOI (HAMPHUKIA, BiJ MPOJAXIB O HAJaHHS MOCIYr Ta MiCIASIPOIAKHOTO
00CITyrOByBaHHS).

OCKUTbKM OCHOBHUMH BHJIaMH 1H(GOPMAIIHUX pecypciB € iHdopmaris, iHpacTpyKTypa,
MpOTrpaMHi JOJATKH Ta MEPCOHAN, KOMIUIEKC iH(PACTPyKTypHHX 00’ €KTiB, MPOrpaMHHUX JOAATKIB,
pilieHs mpo iHBecTHLii, POPMYIOUH MOJENb apXiTeKTypu 1H(POPMALIHHUX TEXHOJOTIH KOMMaHii,
BiJIirpa€ KIOYOBY POJIb B OpraHizaiii ix e(eKTUBHOTO BUKOPUCTAHHS.

Ingppacmpykmypa IT € OCHOBOIO Al BTUICHHA TEXHIYHUX 1 JIIOJICBKHX MOKJIMBOCTEH
iHpopMaLiiHUX pecypciB, IO IUIAHYIOThCS KOMIAHISIMH, BHCTYMAIOTh SK HAIIHHI MOCIYTH, IO
CIUJIBHO BHMKOPHUCTOBYIOTBCSI Ta 3aCTOCOBYIOTbCS B UHCIEHHMX J0JaTKax HpOTrpamMHOro
3a0e3neyeHHs. JlaneKormsaHICTh KEepIBHMIITBA Yy BCTAaHOBIEHHI HEOOXiTHOI 1H(PaCTPyKTypu
J03BOJISIE IBUIKO 3IMCHUTH BIPOBAPKEHHS MalOyTHIX Oi3HEC-1HINIaTUB, SKi PEari30BYIOTHCS 3
JIOTIOMOTOF0  €JICKTPOHHUX TPUCTPOIB, a TaKOXK CIPHSIE KOHCOMAAImii 1 3HMKCHHIO BUTpAT
omepamiiHoi aismbHOCTI [3; 5].

HanmipHe iHBeCcTyBaHHS KOWITIB Yy pO3BUTOK I1HQPACTPYKTYpH ab0 BHUKOPUCTAHHS
HEBIAMOBIAHOT 1H(pacTpykTypu iH(OPMAIITHIX TEXHOJOTIH 3aKiHYYETHCS PO3TPATOI0 PECypCiB
KOMIIaHii, 3pMBOM TEpPMiHIB 1 CHCTEMHOIO HECYMICHICTIO 3 Oi3Hec-mapTHepamu. B Toil ke uac
HE/IOCTAaTHE BKJIQZICHHS KOIUTIB y PO3BUTOK 1H(PACTPyKTypu HPUBOIUTH 10 3pUBY HaMiu€HUX
TEPMIHIB, J0 BHMHHUKHEHHSI «OCTPIBKIB» aBTOMaTH3allii, 110 3aJ0BOJIbHAIOTH OKpPEMI JIOKaJIbHI
notpeOu 6e3 iHTerpalii Ha piBHI NIANPHEMCTBA, a TAKOXK 10 OOMEXKEHHS CyMICHOTO BUKOPHUCTAHHS
pecypciB, iHpopMalii 1 eKCIepTHUX 3HaHb. TakUM YMHOM, OL[iHKA ayJAMTOPOM iHILlIaTUB KOMIIaHii B
oOxnacti iHQpacTpykTypu IT MoXe ICTOTHO BIUIMHYTH HAa BHCJIOBJIEHHS HHUM BIIEBHEHOCTI I110JI0
e(eKTUBHOCTI BUKOPUCTaHHS 1HPOPMALIHUX CUCTEM Ta TEXHOJIOT1H.

o IT-cepsicis, GyHKIIIOHYBaHHS SIKUX BUBYAIOTh ayTUTOPH, BIIHOCSATHCS:

— TeJEeKOMYHIKalliliHI MEepeKeBl MOCIYTH;

— 3a0e3meuyeHHsl 1 YNpPaBJIIHHS OOYMCIIIOBAJIbHOIO TEXHIKOIO BHCOKOIO pIBHS (TaKow, SK
cepBepu abo MelHPpelimMn);

— YIpaBIiHHSA KJII€EHTCHKUMHU 0a3aMU JaHUX, K1 CHUIBHO BUKOPUCTOBYIOTHCS;

— TPpPOBENEHHS JOCTI[KEHb 1 PO3BUTOK EKCHEPTHUX 3HaHb, CIPSIMOBAHUX Ha BUSBJICHHS

KOPUCHOCTI /17151 013HECY HOBUX TE€XHOJIOTIH;

— CTBOPEHHS JIOKAIbHOI KOPIIOPATUBHOI Mepexi (IHTpaHeT).

Ili mocmyrn MOXyTh OyTH HaJaHi BHYTPINIHIMH MiAPO3AUIaMU MIAIPUEMCTBA abo
30BHIIIHIMU JpKepenamu. BrytpimHsg iHGpacTpyktypa IT miampumemcrBa uyacto mnos'sizaHa 13
30BHIIIHIMU T'ajly3eBUMHU 1H(QPaACTPYKTypaMH, TAKUMH SIK CUCTEMH OaHKIBCBKHX IUIATEXKiB, a TAKOXK
3 CyCHUIBHUMU 1HQPACTPYKTYpaMH, TAKUMHU SIK [HTEpHET 1 TeIeKOMYHIKaI[iiiHI Mepexi.

Ilompebu 6 npoepamnomy 3abes3neuenHi — 11e BUSHAUYCHHS NOTpeO KOMMaHiN B mpuaOaHHI
a00 BIAcHIM po3poOIli MPOrpaMHMX JAOAATKIB.

Ineecmuyii ¢ IT — mpu BUBYEHHI LIOTO OO €KTY yBara ayamTopa CIPSIMOBYETHCS Ha
nocaikeHHs nopTdento iHBectulliid B IT (K po3noauIsitoThCS KOIITH, 10 BUAUIAIOTHCS Ha IT) Ta
npuBeaeHHd IT-iHBecTuiii y BIAMOBIAHICTH 13 CTpaTEriuyHUMHU MPIOPUTETAMH YCTAaHOBU (SIK
MOTO/KYIOTBCS PI3HOPIAHI OTPEOH).

HaBeneHi m’sTh 00’€KTIB ayTUTOPCHKOT MEPEBIPKU HE MOXKYTh PO3IIISIATHCS 130JIbOBAHO.
JIume KoMIIeKCHUI TiaXia 10 UX 00’ €KTIB ayAUTy JO03BOJIUTH 3pOOUTH BMOTHBOBAHHI BUCHOBOK
3 HaJaHHSA BIEBHEHOCTI Ta 33J0BUIBHUTH 1HQOpMaIiiiHI NOTpeOM 3aMOBHHKA IOJO CTaHy
Bukopuctanus IT. Jlnsg 1poro kokeH 3 00’€KTIB MOTPIOHO OIIHIOBATH 33 TAaKUMU OCHOBHUMH
KpUTEPISIMH:
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VY tabmumi Nel

BinnoBiAHICTH [T cTparerianoMy po3BUTKY (OakaHiil MOBEIIHIL);
piBeHb opranizamii Ta IT;

MUTaHHS BapTOCTi Biag BUkopuctanus IT;

OTPUMAaHHS Pe3yNbTaTy (CTYIiHb 3a10BoJIeHOCTI) Bi IT.

3alpONIOHOBAHO JICTAJBHUNA MEpeNiK ayIUTOPCHbKUX MPOLEAYP 3 OLIHKH

e(heKTUBHOCTI iH(HOpPMAIIIHHUX CUCTEM (TEXHOJIOTIH), 110 BIAMOBIAIOTh TAKOMY I1IXOTY.

Taomurs Nel.

Tlepenix ayoumopcokux npoyedyp 3 oyiHKu egpexmueHocmi iHopmayiinux cucmem (MexHoL02IlL.,

Po3pobxa asmopa

O0’€eKkTH ayIUTOPCHKOT
NepEeBIPKU

AynuTopchbki nporeaypu

1

2

[TpunMnm
Bukopuctanus [T

— InenTudikaris onepaniiiHoi MoJIeIi YyCTAaHOBH.

— Busnauenns poui i micts [T y Benensi Oi3Hecy.

— BcranoBnenss npuHIMIIB 6a)xaHo1 moBeaiHKH BigHOCHO IT.

— Bcranosnenns npuHIMiB i BuMor ¢inancyBanns IT.

Apxirtekrypa IT

— Busnauenns indopmarii, mo JIEKHUTP B OCHOBI KIIOYOBHX Oi3HEC-
MPOIIECiB KOMIIaHii. SIKMM YiHOM 31IHCHIOETHCS IHTETpaIlis TaHuX?

— IneHTHdiKamis TEXHIYHUX MOXJIMBOCTEH CTaHAApTHU3AIlli JaHUX HA PiBHI
OiANPUEMCTBA  JUISL  MIATPUMKH  eQeKTHBHOTO  BHKopucTaHHS [T,
TIOJICTIIICHHS CTAaHIapTH3AIlil Ta iHTerpallii 6i3HeC-IpPOoIIeCiB.

— BcTaHoBneHHsT BUAIB JiSUIBHOCTI, SIKI MOTPeOYIOTh CTaHAapTH3allil Ha
BCIX PIBHSIX NIANPUEMCTBA 7Sl HIATPUMKH IHTETpallii JaHuX.

— TexHosOriYHI anbTEpPHATUBH, SKI  PEryJIOIOTh MiAXiA KOMIaHIi 10
saificHenHs [ T-iHiiaTus.

Indpactpykrypa IT Ta
IT-cepsicu

— Inentudikanis HassBHUX Ta HeoOXiqHuX IT-pecypcis.

BceranoBnenHns, um crpusitore HasBHI IT-mocnyru  3abe3nedyeHHIO
ornepaniiHol AisNIBHOCTI Ta AOCATHEHHIO CTPATEriyHMX I[JIel YCTaHOBH.
—Ominka IT  mocayr, BCTAaHOBJIEHHS  SKOCTI  OOCIIyrOBYBaHHS

1H(popMaLiiHOT 1H(PACTPYKTYpPH 3 TOUKH 30py HaAIMHOCTI, OE3MEYHOCTI,
0e3nepepBHOCTI Ta CBOEYACHOCTI 1i poOOTH.

— AHanmi3  1HQPacTPYKTypHUX TMOCIYI 3 TOYKH 30py 3a0e3NeyeHHs
LITICHOCTI, IOCTYMHOCTI, KOH(IAEHIIITHOCTI Ta JOCTOBIPHOCTI iH(OopMaAIlii.

— HasiBHICTh m1aHy MiITPUMKHM OCHOBHHMX TEXHOJIOTiH Ha Cy4aCHOMY DiBHI.

—UYu € 1HQpacTPyKTypHI TMOCIYTH, SKI HAJalOThCA ayTcopcepamu
(30BHIIIHIMHM BUKOHABIISIMH)?

[ToTpebu B
IPOrPaMHOMY
3a0e3nedycHHi (Oi3HeC-

J0/1aTKax)

— Orminka notrped W MOXIMBOCTEH JUIsi peaiizalli HOBHUX IPOTPaMHUX
ONaTKiB (3 TOUYKM 30py pUHKY 1 Oi3Hec-mporeciB Kommanii). Yu
MIPOBOSATHCS TOCHIKEHHS (€KCIIEPHUMEHTH ) ISl OLIHKH X yCHiHOCTI?

— BcTaHoBneHHS piBHS 3310BOJICHOCTI MOTPeO O13HEC-MM1IPO3A1TIB KOMITaH i
B paMKax CTaHAapTIB apXiTekTypu. B skux Bumaakax norpedbu OizHecy
BUIIPABJIOBYIOTh BIIXMJICHHS BiJl CTaHAAPTIB?

— XTO BHU3HAYAa€ HEOOXiJHI Opra”izamiiHl 3MIHH MO0 TMPOTPAMHHX
JOIAaTKIB JUIs TABUIIICHHS BapTOCTI O13HECY?

IaBecTnmii B IT

— BcraHoBneHHsT CTpaTeriyHO BAXKIUBUX Ui MIiANPUEMCTBA HANPSAMKIB
BIOCKOHAJICHHSI ~ TPOIIECiB; YW  BiAmoBimaroTh iHBectmii B [T
cTpareriyHoMy OaueHHIO Ta TPUHIMIIAM KOMIAHIi, YW CHOPHUAIOTH
irBecTuIlii B I'T JOCATHEHHIO CTpATETIYHUX IIJICH.
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1 2

BusHayeHHss BUMOr ¥ OUIKyBaHMX pe3yJbTaTiB YCTAaHOBU BiJ
KOIITIB, 0 iHBeCTYIOTh B IT .

BcraHoBieHHST  BIAMOBIZHOCTI  OTPUMAaHHMX  pPE3YJbTaTiB  Bij
BrpoBapKkeHHs: IT TUM pe3ynpTaraM, Ha sKi KOMIIaHisi pO3paxoByBaa,
1HBECTYIOUH KOILTH.

— OrmiHKa po3MOAUTY MOTOYHMX 1 MPEACTABICHUX Ha PO3IIIAN MOpTheiB
igBectuuiit B IT. Un y3romxyroTecs 1l nmopTderni 31 CTpaTeriYHUMU TITSIMA
KOMIaHii?

— IlopiBHAnbHMIA  aHami3 3HauuMocTi iHBectyBaHHs B IT Bchoro
MIIMTPUEMCTBA Ta 1HBECTYBAHHS OKPEMHUX O13HEC-OAMHHIL.

Ominka 3a0e3nedeHHs ONTUMANBHHUX BWriJ Bin iHBectumin B [T mpwm
JOMYCTUMHUX JJI1 KOMIaHI1 BUTPAT Ta NPUIHHATHOMY PiBHI PU3UKIB
Bceranosenns BimmoBigHocTi iHBecTuiiii B IT Ta opranizamii mporecis
koMmmanii. OmiHka y3romkeHocti iHBectuuid B IT Ta opranizamiiHux
MIPUHIIMITIB KOMITaHii.

UYu cripusitots iHBecTHii B [T po3BUTKY opranizaiii komnaHii?
VY3romxyrotbes iHBectuii B IT 3 iHIIMMU 3amjaHOBaHMMHM 3a/ladyaMH Ta
iHIIlaTHBAMU?

Uu icHye B KOMIIaHIi 4iTKe Ta B3a€EMHE PO3YMiHHS OYIKYBaHUX BHUTIA Bif
iaBectuiii B IT?

BcraHoBieHHST BiANOBIJAIFHOCTI NEPCOHANY 32 OTPUMAaHHS peE3yJIbTaTiB
BiJl IHBECTYBaHHSI.

HasBHICTh MOKa3HUKIB (METPUKH) OLIIHKU Pe3yJbTaTIB BiJl iHBECTYBaHHS.
HasBHicTh mOCTaTHIX TEXHIYHUX Ta aaMIHICTPATUBHUX PECYpCiB s
JOCSITHEHHS MOTP1OHOT MPOTYKTUBHOCTI.

HasiBHICTP JOCTaTHIX pecypciB [UIsl OpraHi3aliiHUX 3MIH 3 METOI0
MOKPAIIEHHs MPOJyKTUBHOCTI

[TporoHnyemMo mporpaMy ayauTOPChKHX MOCTYT 3 OIiHKK edextuBHOCTI IT, B xomi sKO1
BuB4aroTh [ T-niporecu ta IT-pecypcu kommanii (puc.2).

[Iporpama ayTuTOPCHKUX MOCIYT 3 OLIHKU €(heKTUBHOCTI i KoHTpo:to [T kommnanii

Eman 1. Cknadanns 002060py npo ayoumopcvKy nepesipxy ]

Eman 2. Busuenns nnanyeanns u opeanizayii IT-npoyecis ]

Eman 3. Oyinka cucmemu monimopun2y ma HympiuiHb020
Koumponto 3a [T-pecypcamu

Eman 4. Buguenns npuobanns ii énpogadicenns IT ]
Eman 5. Oyinxa excnayamayii ii cynposoocenusn IT ]
Eman 6. Cxnadanns ayoumopcoko2o 38imy ma UCHOBKY ]

Puc.2. Ilpoepama ayoumopcokux nociye 3 Oyinku eghekmugHoCmi i KOHMPOI0 IHGOPMAYTUHUX
cucmem ma mexrHoao2iv KOMRAHiu.
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Eman 1. Cxknaoanus doeosopy npo ayoumopcvky nepegipky. Ilepm 3a Bce ayauTopchbka
¢ipma (abo cimyxba BHYTPIIIHBOTO KOHTPOJIO KOMIAHii) Ta 3aMOBHHUK (KEPIBHHMILITBO KOMIIaHii)
Y3ro/DKYIOTh IUTAaH 1 TpOrpaMmy IepeBIpKH; BH3HAYAlOTh OOCIT 1 4Yac IepeBIpKH, BapTICTh
ayAUTOPCHKUX MOCIYT.

Eman 2. Buguenns nnamnysanms t opeawnizayii. Jlig 1bOro ayauTOp O3HAWOMIIKOETHCS 3
TaKMMU mapaMmerpamu ¢pyHKuionyBaHHs [T-mporecis:

— iHdopMmarlis mpo MiUT Ta HANPSIMKUA PO3BHTKY KOMIAHIi, HAasSBHICTh CTPATETIYHOTO ILIAHY
po3Butky IT;
— BH3HAYEHHS HANPSIMKY TEXHOJIOTTYHOTO PO3BUTKY KOMIIaHii-3aMOBHMKaA, yrnpaBiiHHS IT-

MIPOEKTAMU;

— opranizaiiifHa CTPYKTypa KOMIaHii, B3a€MO3B’s3KiB iH(QOPMAIIMHAX Ta IHITUX KIOYOBUX
pecypciB;

— apxirekrypa IT;

— ympasiiHHs iHBecTulismu B IT;

— ynpasninus [T-nepconanom;

— BB IT Ha nponec ynpaBiaiHHA AKICTIO;

— ynpasninas [T-pusukamu.

Eman 3. Oyinxa cucmemu MOHIMOpUHZSY mMA GHYMPIUWHBLO20 KOHMPON0. AyTUTOpU
JOCHI/UKYIOTh €(EKTUBHICTh CUCTEMH BHYTPIIIHHOT'O KOHTPOIIO Ta MOHITOPUHTY, BCTaHOBIIOIOTH
BiMOBiAHICTh BuKopuctanHs [T perynsTopHuM BUMOraM KOMIIaHii, 1al0Th OLIHKY 3a0e3MeueHHs
KOPIIOPATHBHOTO YIPABIiHHS iH)OPMAIIHTHUMHU TEXHOJIOTiSIMH.

Eman 4. Busuenns npuobanus i eénposadxcenns IT.  OuintoroTe Taki IT-npomecu Ha
T ITPUEMCTBI:

— TPUHAHATTA pillieHb 10 aBTOMATHU3aIlil;

— npuadaHHs W BIPOBAIKEHHS IPOrPaMHUX JTOJATKIB;

— npuaOaHHS i MiATPUMKA TEXHOJOTIYHOI 1H(PaCTPYKTYpH;

— BUKOHAHHS OIEepaIiifHol ASUIbHOCTI, 10 MOB’s3aHa 3 BUKOpUCTaHHSIM [T}
— TMOCTaBKH iHGOpPMAIIHHUX PECYPCIB.

Eman 5. Oyinka excniayamayii u cynpogoodicents IT. AynuTopu 301HCHIOIOTh ayJUTOPCHKI
MPOIIEAYPH OO0 OIIHKY i aHanizy Takux [T-mporiecis:

— BHU3HAUYEHHSA I YyNOpaBiiHHA piBHEM OOCIYroByBaHHA M eKcIuTyartamii 1HpOpMamiiHUX

CHCTEM; KEpIBHUIITBO CIIy>kK00I0 TEXHIYHOI MIITPUMKH;

— BUKOHaHHA 33j1a4i Oe3nepepsHocTi [T-cepBsicis;

— 3abe3neuyeHHs Oe3nexu 1HGOpMaIitHUX cUCTeM i TaHUX;
— ympaBJiHHA KOHQITYypali€ro;

— yIpaBliHHS npoOiieMamy;

— yOpaBliHHS JAaHUMH,

— BU3HAYCHHS i PO3IOJIJ BUTPAT;

— HaBYaHHS KOPUCTYBauiB 1HPOpPMAILIIHUX CUCTEM;

VY Xxoni aHaJi3y TaKOK JETalbHO BUBYAIOTh CKJIAJ Ta SIKICTh HABHUX PECypCiB.

Eman 6. Cxnaoanna ayoumopcokoco 36imy ma 6ucHO6Ky. 3aKIIIOUHHHN eTall ayJuTOpPChKOT
NEPEBIPKHU, XapaKTEPU3y€eThCs JAOOMpPAIIOBaHHAM 310paHMX MaTepialliB, ayJTUTOPCHKUX JIOKa3iB Ta
poOOYMX JOKYMEHTIB ayAWTOpa 3 METOIO IMIJTOTOBKHM BHCHOBKY PO BHUCJIOBJICHHS BIIEBHEHOCTI
10710 €(heKTUBHOCTI i BIAMOBITHOCTI BUKOPUCTAHHS 1HPOPMAIIITHIX CUCTEM (TEXHOJIOT1i).

HaBeneni eramu mporpamMu ayauTOPChKOI TEPEBIPKH CIPSMOBaHI Ha OIIHKY W aHali3
iHpOopMaLIHUX CHCTEM Ta TEXHOJOTIH 3 TOUKHM 30py iX BapTOCTi Ul Oi3HEca KOMIaHii B IJIOMY,
3a YMOBH palliOHaJIbHUX BUTPAT Ta IPUWHATHUX PU3UKIB.
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TakuM 4MHOM, MPEAMETOM ayAUTOPCHKOI MEPEBIPKU MO BUKOHAHHIO 3aBJaHHS 3 HaJaHHS
BIICBHEHOCT1 3 OIlIHKH (TIepeBipKH) ePEeKTHBHOCTI (BiAMOBIAHOCTI) 1H(GOPMAIIHHUX CHCTEM Ta
TEXHOJIOTIH € (iHaHCcOBa Ta He (iHaHCOBa iH(popMaris, sika GopMye CUCTEMY KOPIOPATUBHOTO
yIpaBIiHHSA KOMIaHIi B YaCTHHI, 1110 BIAMOBIAA€E 3a yNpaBIiHHSA 1HPOPMALIHHUMHU TEXHOJOTISIMH Ta
MIOB’s13aHE 13 IIMM CTpaTeriyHe MUCICHHS U (hiHAHCOBE IJIAHYBaHHS.

3 oxHOro OOKY, pO3IJISIHYTI ayAMTOPCHKI HOCIYTH, SIK OCOOJIMBHM METOJ KOHTPOINIO, €
3aco00M (YHKIIIOHAJIBHOI aKTUBI3alil 1HQOPMAIIHHUX pecypciB Ha MiJNPUEMCTBI, OCKUIBKH
pe3yibTaTaMu iX MPOBEJACHHS € 3BIT Ta BUCHOBOK I10J10 edeKTHBHOCTI icHytouux IT-cepsicis, a
OoTXe, O0’€KTMBHE BHSBICHHS BTpauyeHHX MoxiauBocteil [T, HeBUKOpHCTaHMX pe3epBiB ix
excrutyatarii. [lpu morokeHH1 13 3aMOBHUKOM, ayJUTOPCHhKI KOMITaHii MOXYTh OpaTH y4acTh B
PO3po0IIi peKoMeH Al 3 iX YI0CKOHATICHHS.

3 nmpyroro OOKy, B KOHTEKCTI OiJIbII IMOBHOTO PO3KPUTTS NMOTCHINANY ayauTy, Led BHI
ayJAMTOPCHKUX TIOCIYT JO03BOJISIE HE JIMIIE 00 €KTUBHO OIIIHUTH PEANbHY CHUTYallil0 B KOMIIaHii,
pecypcHy CKJIaJloBy CTpaTeriyHuX miaHiB Ta [T-mpoekTis, ane i 3a0e3neunTH X KOHTPOJIbOBaHICTh
Ta KePOBAHICTb.

BucHOBKH. 3aMOBHUKAMHU ayIUTOPCHKUX MOCIYT SIK METOy KOHTPOJIIO 32 BUKOPUCTAHHAM
iHpOpMaLiHUX TEXHOJOTIH, PO3IISIHYTOTO B JaHii CTaTTi, MOCTAlOTh KOMIIAHil, SKi XOYYyTh
MIPOBECTU EKCIEPTU3Y CTaHy BUKOPHUCTAaHHS 1H(GOpPMAIIHUX CHUCTEM 1 TEXHOJOTIH Ta OLIHUTH iX
e(eKTUBHICTb y XO/JIi peati3aiii OCHOBHOI CTpaTerii, a TaK0K KOMITaHii, III0 HAMararThCs 3a1o0irTu
BTpaTi KOHKYPEHTHHMX TIepeBar B Oi3Heci U BHUSBHTH BTpau€HiI MOKJIMBOCTI EKCILTyaTarii
iHpOpMaLIHHUX CUCTEM.

3acoboM 3amoBOJIeHHS iHQoOpMaIiiiHuX noTped KOoMMaHiii 3 OLIHKH e(eKTUBHOCTI
iHpOpMaLiifHUX CUCTEM (TEXHOJIOTIN) BHCTYIAIOTh ayAUTOPCHKI MOCITYTH 3 HaJlaHHS BIEBHEHOCTI,
CHpSMOBaH1 Ha OIIHKY Ta aHaji3 HacTymHUX 00’ekTiB: mpuHuunu ympasiinag IT, apxitextypa IT,
iH(popMmariiiHa iHppacTpykTypa Ta [T-cepBicu, moTpedu B nporpaMHux aoaarkax i inBecturii B IT.
BcranoBnieHo, 1m0 ayauTopchKi MPOIEAYpH MOAO0 ITUX 00’€KTIB MOIIJILHO MPOBOJUTU 32 TAKUMHU
OCHOBHMMHU KpHUTepisiMH, gk BiamoBigHicTe IT crpareriuHoMy po3BUTKY (OakaHiil moOBediHI);
BruB [T Ha piBeHb opranizailii 6i3Hec-poleciB KOMIIaH1i; BapTiCTh BiJ BUKopuctanHs IT; ominka
pe3ynbratiB ( cTymiHb 3ag0BosieHocTi) Big IT.

3anpornoHoBaHa METOJIMKA OLIHKM €()EeKTHUBHOCTI i KOHTPONIO 1HQOpPMALIMHUX CHUCTEM Ta
TEXHOJIOT1H, Ky BUBYAIOTh Y HaBYAJIbHOMY Kypci «YTIpaBiliHHS 1HQOPMAIIHHUMU TEXHOJIOTiIMIY,
OyZe KOpUCHOIO AJi 3aCTOCYBaHHsI B AisuibHOCTI IT-¢axiBuiB, ayIuTOpchkux (ipM Ta CIyKO
BHYTPIIIHBOTO KOHTPOJIO (BHYTPIIIHBOTO ayAWTy) KOMIIAHiM, copustuMe (QyHKIIOHATbHIN
aKTHUBI3allll BUKOPUCTaHHS 1X 1H()OPMAaLIHUX pecypcCiB.
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METHODS FOR EVALUATION OF COMPANIES’ INFORMATION SYSTEMS
AND TECHNOLOGIES EFFICIENCY AND CONTROL IN TEACHING COURSE
"INFORMATION TECHNOLOGY GOVERNANCE"

The use of the information systems and technologies in economic activity is called to
represent companies’ corporate principles, aims, traditions, to help in realization of the planned
strategies, thanks to that the management efficiency and the cost of enterprise increases. Teaching
for educational discipline «IT Governance» is directed on a study and research of these
intercommunications by students of the 5™ course on specialties «Computer Science», «Software
Engineering» for educational level Specialist (Past Bachelor Degree), Master degree.

The auditing services belong to the actual methods for evaluation of the information systems
and technologies efficiency and control, which are studied according to the course «IT
Governance». The article deals with the methodological basis of providing auditing services for
evaluation of efficiency and control of information systems (technologies) for the purpose of
satisfaction of growing informational needs of companies and functional activation in their
information resources. The main task of auditing services for control of information systems
(information communication technologies) efficiency is to evaluate independently and objectively if
the information technologies provide the necessary services. The basic criteria, data ware, subject
and object of audit necessary for drawing up an audit report and assurance declaring are established.
The program and a detailed list of auditing procedures for evaluation of efficiency of information
systems and technologies have been presented.

Key words: information technologies, companies, evaluation of efficiency, information
technology governance, auditing services, control.
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Camuunckas S1.b.

XepCcoHCKHI rocy1apCTBEHHbIH YHUBEPCUTET, XE€PCOH, YKpPauHa

METO/bI OIEHKUA IOPEKTUBHOCTHU n KOHTPOJIA
NHO®OPMAIIMOHHBIX CUCTEM n TEXHOJIOT Ui KOMITAHUI B
INPEIIOJABAHUHN JUCHUIIJIMHBI «YIIPABJIEHUE WH®OPMALNNWOHHBIMHU
TEXHOJIOI' USAMW»

Hcnonb3oBanue HH(GOPMALIMOHHBIX CUCTEM M TEXHOJOIMH B XO35HCTBEHHON AEATEIIbHOCTH
MPU3BAHO OTOOpaKaTh KOPIIOPATHBHBIC MPUHIMIIGI, IETTH, TPAAULUN KOMIIAHUH, CIIOCOOCTBOBATh
peanu3aluy 3alIaHUpPOBAHHBIX CTpaTeruil, Osarogaps 4YeMy MOBbIIAIOTCS 3()(HEKTUBHOCTD
yIpaBJICHUS U CTOUMOCTh npeanpustus. [IpemomaBanue y4eOHON IUCHMIUIMHBI «YIpaBICHHE
WUT» HampaBieHO Ha HM3y4EHHME W MCCIEAOBAHME 3THUX B3aUMOCBS3€H CTyIEeHTaMu 5 Kypca
HanpaBieHus: noarotoBkn «Mupopmatukay, «I[IporpamMmmHas WHKEHEpus» 00pa3oBaTEIbHO-
KBAJTM(UKAIIMOHHOTO YPOBHS «CHELUATUCTY», «MAarucTpy.

K akryanpHpIM MeTOaM OLIEHKH 3()p(HEeKTUBHOCTH U KOHTPOJISE HH(OPMAIIMOHHBIX CUCTEM H
TEXHOJIOTUH, U3y4aeMbIM Ha 3aHATHIX Kypca «Ympasiaenue U T», oTHOCATCA ayAUTOPCKUE YCIIYTH.
B craTtpe npencraBieHbl METOIUYECKHE OCHOBBI IPEJOCTABICHHS ayJAUTOPCKHUX YCIYT II0 OLIEHKE
3G GEKTUBHOCTH ¥ KOHTPOJISI UHPOPMALMOHHBIX CUCTEM (TEXHOJIOTHI) ¢ LIeNbl0 yJOBICTBOPEHUS
pacTymux HH()OPMAIIMOHHBIX IMOTPEOHOCTEH KOMITaHUH, a TakKe (YHKIMOHATBHON aKTHBH3AIUU
X HMH(OPMAIMOHHBIX PECYpCOB. YCTaHOBJIEHO, YTO OCHOBHOM 3ajaueil JaHHBIX ayIUTOPCKUX
YCIyT SIBIISIETCSI 0OecrieueHHue HEe3aBUCUMOW M OOBEKTUBHOW OLIEHKH TOTO, MPEJOCTABISAIOT JIH
MH(GOPMALMOHHbIE TEXHOJIOTUN HY)KHbIe KOMIAHUU cepBHChl. OrnpenieneHbl OCHOBHbIE KPUTEPHUH,
nHpOpPMAMOHHOE oOecnieueHre, MpeaAMET U OOBEKTHI ayAUTOPCKOI MPOBEPKH, HEOOXOAUMBIC /IS
dbopMHpOBaHUS ayAMTOPCKOTO 3aKJIIOYEHHMS U TPEJOCTaBICHUS YBEPEHHOCTH. Pa3paboTaHbl
porpaMMa M JeTallbHbIM MepeueHb AayIAUTOPCKUX MpOLEAyp MO OIeHKe 3(PPEeKTUBHOCTH U
KOHTPOJIsI UHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUH.

KiaroueBble cioBa: HH(OpMAIMOHHBIE TEXHOJIOTUH, KOMIAHUHU, OLEHKa 3((EeKTUBHOCTH,
yhpaBiieHue UHPOPMAIIMOHHBIMHU TEXHOJOTUSIMH, ayAUTOPCKHUE YCIIYTH, KOHTPOJIb.
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INDIVIDUAL WORK MANAGEMENT
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Individual work is one of the main forms of organization of academic process for students of
IT specialties. Main practical professionally oriented skills and abilities are retained only due to
students’ hard individual work while doing tasks in programming, algorithmization, designing etc.
development of effective academic resources will help students to work individually as well as
comfortable ways of delivering such materials with the help of Internet guarantees enhancing the
quality of studies. Information and educational resources for independent work of students today
are one of the most effective means. The technique of creating and using these tools requires
constant research through the rapid development of new information technologies. The present
article describes the most effective tools and technologies for creating online resources for self-
study of IT students, grounded methods of their use in the educational process. The most commonly
used tools for formal and informal components of independent work are identified: professionally-
oriented sites, massive open online courses, blogs programmers professionally groups on social
networks, news sites, and so on. Studies show a significant improvement of independent work of
students on the study material by using video tutorials.

Keywords: self-study, independent work, formal learning, informal learning, Internet
resources, video tutorial, video lecture, social networking, webinar

Introduction

For IT students individual work management in professionally oriented subjects foresees the
existence of specific types of resources reflecting their studying aspects. Another peculiarity of IT
students’ preparation is that their profession foresees constant self-development and that is why it is
necessary to form the readiness to gain knowledge in new technologies and it individually since the
first year of study. So the question to ground the methodology of forming academic resources for IT
students that will be effective for individual work management as well as technologies of delivering
these materials to a student is actual and up-to-day. It is necessary to draw our attention to a great
significance of formal and informal element in IT students’ individual work management, as a great
amount of knowledge in new technologies is not received from academic courses.

Main part

To achieve maturity in individual work students depend much on the level of their
informative culture, that is on their ability to gain individually, work out and use the information in
the process of academic and scientific activities. That is why informative culture forming is a very
urgent question not only for higher educational establishments but for secondary schools as well.

Kozakov V.A. defines individual work as a specific type of academic activity, the main task
of which is the formation of individual work skills and this formation is done through syllabus and
methods of all types of academic lessons [1].

Yevdokymov V.I. defines individual work as a specially organized students’ activity taking
into account their personal peculiarities, aimed at individually doing academic tasks of different
levels of difficulty as at academic classes and after classes as well. The task of students’ individual
work management is its focusing at fulfilling a social order that is forming students ability to
reinforce their knowledge, to orientate themselves in the flow of scientific information [2]

© Glazunova Olena, Voloshyna Tetyana
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Individual work in the system of education can be realized in the form of formal, non-formal
and informal elements [3].

In the terminology dictionary in andragogy it is said that formal education anticipates the
existence of structural programs that are recognized by a formal system of education, the
probability to receive generally defined certificates and documents [4]. That is this education is
based on the structural academic materials, tasks that are made by a teacher according to curricula
and branch academic standards.

A big amount of useful information that helps a student’s professional development he
receives from other sources outside an educational establishment. This form of getting the
knowledge is known as an non-formal education. D. Livington defines a non-formal education as an
academic activity determined by educational demands, by youth’s ambition to gain the necessary
knowledge and abilities and this education is done beyond educational establishments curricula [5].
This education is associated with one’s desire to gain the knowledge and get abilities necessary for
one’s personal life and for professional work.

Another type of realization of students’ individual studies is informal education. V. Lugovyi
defines an informal education as education which is not still organized [6, 7, 8]. That is such
education is based on one’s own experience and on the experience of other people. Studies in
informal education can be purposeful (for example, watching TV programs, reading books and
magazines, meetings) and unplanned as well (accidental as everyday activity).

Types of Internet resources that can be used in formal, non-formal and informal components
independent work presented in fig. 1.

educational resources partal
formal electronic library resources
educational resources video sharing
blogs
sodal net
Farum
Coursera
Uidacity
TYPES OF INTERNET non-formal MOOCs
HESGUHCES Khan Academy
Pramethaus
Developer Warks
developer web-site
Microsoft MSDM
m:1g::-:rr """
informal books

Fig. 1. Type of internet-resources for it students’ individual work management
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One of the types of formal element of individual work management can be making academic
resources in some electronic academic course, for example on the basis of CLMS-system platform
Moodle [9]. Platform Moodle is oriented on the organization of cooperation between a teacher and
students with the help of an electronic academic course where different types of academic resources
can be placed for students’ individual work. At the beginning of an academic semester students
receive an access to electronic academic course and have an opportunity to work with academic
resources at any place and at any suitable for students’ time. As a result of using electronic
academic courses for organization students’ individual work students get rid of time-consuming
process of thoughtless noting and concentrate their attention on content-related component of
academic material which is given by a teacher at a lass in the classroom. Let’s study some of such
resources which during a pedagogical experiment was conducted with students of Computer
sciences; these resources showed the best results, study quality and students’ satisfaction.

To create resources for independent work of students of IT professions and place them in the
online courses go from the source data, such as curriculum, student learning styles and teaching
methods (fig.2). Based on these data is determined by the purpose and objectives of resources. Then
compile the script, preparing the necessary materials, and then choose the type of resource that
should be used for a particular topic, according to the kind of resources choose tools to create a
screencast, video lecture, video lesson and lesson learned. Creating appropriate resources embed
them in e-learning courses according formulating tasks for independent work of students, followed
by learning activities using resources. According to the quality and satisfaction of students you can
edit the script create resources.

BACKGROUND:
1. curriculum
2. learning style
3. the teaching
i [ AIMS AND OBJECTIVES ]
\
v
. _,[ SELECT TYPE OF RESOURCE ]
! ¥
: [ screencast ] [ video lectures ] [ videolesson ] [ lesson ]
1
I |
I v
: [ SCENARIO ]
1
| v
| [ CREATE OF RESOURCES ]
]
! !
1
' [ EMBED RESOURCES IN ELECTRONS COURSE ]
]
]
: FORMULATION OF TASK
: FOR SELF WORKING
, WITH THE USE OF RESOURCES
1
1

comection " - LEARNING WITH
THE USE OF RESOURCES

Fig. 2. Stages of creating of resources for self working
and placing them in online courses for formal education

To apply theoretical and practical training material effectively used video lesson. Recent

studies relating to the consideration of the creation and use of video lessons in the classroom, such
as the work of scholars such as I. Abramov [10] A. Meshcheryakov [11] I. Norenkov, Alexander
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Zimin [12] B. Nozdrachev [13] S. Seytveliyeva [14] et al., prove the effectiveness of their
application for independent work.

Video lesson is one of the resources that we recommend in our research. It is a systematic,
successive telling of an academic material that does not demand a teacher’s personal presence
before students, using a wide range of possibilities for working, keeping and transferring audio and
video information.

The resource of the type “Video lesson” is widely used for studying professionally oriented
courses focused at Computer sciences in the form of a screencast of work of some program or
practical realization of program coding of scripts with obligatory textual and voice supporting (fig.
3). Video lesson use in individual work enables students to attain the information in individual
regime and if needed simultaneously revising what is being demonstrated in the video lesson and
the highest effect will be reached using all sources of perception and attaining the information such
as visual, audial and kinesthetic. To create these video lessons using such software such as:
Camtasia Studio, using this program you can make video capture from the monitor screen, Adobe
Captivate used to demonstrate the software to record video lessons, create simulations and other
applications.Another type of resources that will enable individually at one’s own speed to gain
academic information with the help of visual and audio types of perception. It is a video lecture.

Now the educational platform of domestic production becomes widespread in Ukraine. One
of these projects is a massive public project online course (MOOC) «Prometheus», which offers
several courses from faculty of Kyiv National Shevchenko University, Kiev Polytechnic Institute
and Kyiv-Mohyla Academy (http://prometheus.org.ua/about-us/). Every course project
«Prometheus» consists of video lectures of leading teachers of the best Ukrainian universities,
interactive tasks that will reinforce your knowledge and forum where students can ask questions to
the teacher and talk to each other [15].

We define lecture as a video record of a classroom lecture or a part of it which can last full
90 minutes, or can be divided in parts depending on the theme that is being revealed. Of course
during this lecture a teacher can widely use audio and visual means demonstration etc. (fig. 4). To
create these video lectures start transmitting video lectures, then captured video and audio materials
assembled. To do this, use a program such as Pinnacle Studio, as the program is easy to use and
affordable , VirtualDub, Nero Vision and others .

Fig.3. An example of using a resource of the type Fig. 4. An example of using a video lecture
“Video lesson™

Mentioned types of resources such as a video lesson and a video lecture can be included into
passive ones as for controlling individually learned material one need additional test of reflective
papers.

Platform Moodle allows to make active resources that anticipate a student’s activeness while
doing some activity.

One of such resources is “Lesson” that is a structural continuity of pages where a text,
graphics, video, text tasks can be placed. In the resource “Lesson” we can organize individual step-
to-step learning academic material, and the opportunity to revise it impacts on the level of mastering

81


http://prometheus.org.ua/about-us/

ISSN 1998-6939. Information Technologies in Education. 2015. Ne 21

this material. An example of such a resource on the subject “Information Technology” for the
students® field of study “Computer Science” is shown in fig. 5. Resource type “Lesson” on
“Operating Systems” offered students the theoretical material in the form of text with additions in
the form of videos and graphics.
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Fig. 5. Example of pages of resource “Lesson”

Between informative parts of a lesson we can place testing tasks for periodic testing of
individually learnt material. Having the wrong answer a student can be backed to the lesson page
where the information giving the opportunity to answer the question corrected is situated or to come
back to the beginning of the lesson (Berunrare Hy)HO). Thus we receive an effective instrument for
students’ individual mastering the learnt material (fig. 6), that helps do a current testing and
provide students’ work assessment automatically that frees a teacher from checking students’ done

task.

This resource will let a student individually check received knowledge and get an according
result (fig. 7). mopsIok CJIOB
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Fig. 6. An example of using testing tasks in resource  Fig. 7. An example of getting results for

“Lesson” mastering a lesson

To determine the degree of satisfaction in each of the study groups with students field of
study “Computer Science” were surveyed. Grading scale distributed on the following points: 5
points — fully satisfied, 4 points — satisfied overall, 3 points — satisfied , 2 points — partly satisfied , 1
point — generally dissatisfied. The survey results are presented in the table 1.
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The level of student satisfaction

Type of educational resources The level of student satisfaction
(based on 5-point scale)
1 2
The resource type “Video lesson” 4,35
1 2
The resource type “Video lecture” 3,5
The resource type “Lesson” (text, graphics, 4,7
screencast)
Training book (text and graphics) 2,5

As can be seen from the table 1, the greatest satisfaction resources show students who used
the resource type “Lesson”. This once again confirms that the most convenient and effective
resource for independent work is exactly the resource.

Besides the revealed methods of organization of formal element of individual work, in a
modern informative society there are widely used instruments for providing non-formal education,
one of which is a social net. A social net is the structure that is based on people’s relations or
mutual interests. As an Internet service a social net can be considered as a platform helping people
make connection and group themselves according to their interests. Tasks of this site are to provide
consumers with all possible ways for interaction such as video, chats, pictures, music, blogs etc.

Using social nets, IT specialists can get new knowledge individually as they have a free
access to professionally-oriented information, that is revealed in magazines, books, video, blogs etc.
to make a quick exchange of information between the participants of groups who are users of social
nets and have mutual professional interests, discuss questions that touch the sphere informative
technologies. One of the examples of groups that are united to discuss professionally interesting
questions in the sphere of IT technologies is a programmer blog (a social net “Facebook™ [16]) and
it is given in fig. 8.

inam

Fig.8. Blog picture of a programmer in a social Fig.9. Professionally oriented web-site
page “Facebook”

Blog is the most effective instrument of non-formal education that enables to conduct
Internet register of events, online diary in the form of notes that are constantly added, containing a
text, pictures or multimedia. Future specialists can not only familiarize themselves with professional
programmers’ experience but can ask questions, share their achievements, take part in discussions
and projects etc. besides social nets there are special professionally focused sites in the sphere of IT,
containing a big amount of users’ instructions, code examples, links for downloading programs,
debatable forums, blogs etc. For example, resource DeveloperWorks reveals themes from open

83



ISSN 1998-6939. Information Technologies in Education. 2015. Ne 21

industrial technologies (Java, Linux, SOA, PHP etc.) to products IBM (fig. 9), resource Microsoft
MSDN thematically focused at Microsoft goods, though it is characterized with less filling [17].

To familiarize users with new informative technologies leading educational centers in the
sphere of IT conduct webinars, for example in the educational system Microsoft in the academic
center CyberBionic Systematics etc. [18, 19].

Webinar is an interactive seminar or a training using a computer, Internet and means of
communication, broadcasting video, audio, documents sharing voice and text chat — all this helps a
teacher to conduct a course on the high level of interacting with the audience. Students joining the
webinars are another effective methods of individual work management.

To identify the most used tools of informal education in independent work of students of IT
specialties questionnaire was developed and under were surveyed students in the area of training
courses 1-4 “Computer Science” for educational and informational portal NUBiP Ukraine.

Table 2 shows that social services are used for professional development of students. The
students get the skills most in their independent work using video and forums on professional
topics.

Table 2
Social services used by students for professional growth

. Rating
Services The service (on a 5-point scale)
students, %

Educational portals Prometheus type or 15 2,9
Coursera

Professional blogs (Microsoft, etc.) 11 3,0
Professional websites (such DeveloperWorks) 7 2,7
Webinars (eg Microsoft) 5 2,6
The video ( such as YouTube) 25 4,3
Forums on professional topics 22 4,1
Social networks (such as Facebook) 15 2,5

Assessing the quality listed in the table 2 types of resources, students also prefer video
portals, forums (4,3 and 4,1 points on a 5-point scale, respectively).

Summarizing. The existence of great number of modern informative technologies and
resources that can be used for IT students’ individual work management encourages teachers to
change the methodology of teaching using more effective methods of students’ individual work.
Results of the conducted research show a direct dependence of a quality of studying from the
effectiveness of students’ individual work. And effectiveness of individual work depends on
methods and instruments that are used for its organization. Using specially made academic
resources such as a video lecture, a lesson in electronic academic courses enables increasing
effectiveness and students’ satisfaction of academic process. Such non-formal instruments for
gaining new knowledge and abilities as professionally oriented sites, thematic webinars widen
students’ opportunities in self and professional development.
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I'nazynosa Ejsiena, Bosiommna Tarbsina

HannonanbHbIii yHUBepCcHUTET OHOPECYPCOB U NPHPOJONO/Ib30BAHUS Y KPauHbI

TUIIbI  YYEBHBIX  HUHTEPHET-PECYPCOB JIsi OPTAHU3ALIUN
CAMOCTOSITEJBHOM PABOTBI CTYJAEHTOB UT-CHEIIUMAJIBHOCTEM

CamocrosiTennbHass paboTa SIBISETCS OAHOM W3 OCHOBHUX (OpM OOydeHHs Oyaymux
CIICHNAJIUCTOB IIO HH(bOpMaI_IHOHHLIM TeXHoJorusaM. I'1aBHBIE IMMPAKTUYCCKUC HpO(beCCI/IOHa.HBHO-
OpUEHTHUPOBAHHBIE HABBIKM CTYACHTHI IMOJYYalOT MYTEM TSKEIOW CaMOCTOATEIbHOW paboThl BO
BPCEMS BBIITOJICHUHUSA 3aI[aHHI>'I o NporpaMMupOBaHUIO, AJITOPUTMU3ALINA, TIPOCKTUPOBAHUIO U T.I.
PazpaboTtka 3 heKTUBHBIX Y4EOHBIX PECYPCOB, KOTOPHIE MTOMOTYT CTYJICHTaM B WHIWBHIYAJIbHOU
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paboTe, pacmpoCTpaHEHUE TAKHX MaTepPHAIOB C IMOMOIIbI0 VHTEpHET, MOBBIIIAET Ka4eCTBO
o0y4enus. HpopManmoHHO-00pa30oBaTeIbHBIC PECYPCHI ISl CAMOCTOSTEIILHON PadOThI CTYJICHTOB
Ha CETOJHSIIHUI JIeHb SBJISIOTCS OJHUM U3 CaMbIX 3(Q(PEKTUBHBIX CPeACTB. MeToIuKa CO3JaHus U
WCTIOJIB30BAHUS 3TUX CPEICTB TPEOyeT MOCTOSHHBIX MCCIICOBAHUIN B CUITy HHTEHCHBHOTO Pa3BHTHS
HOBBIX HWH(POPMAIIMOHHBIX TEXHOJNOTHA. B mpeninokeHHOW cTaThbe pacCMOTpPEeHbl Haubosee
3¢ dEeKTUBHBIE HHCTPYMEHTBI M TEXHOJIOTUH CO3JaHus VHTEpHET-PECYpCOB ISl CAaMOCTOSTEIILHOU
pabotbel crynentoB UT-cnenumansHOCTEH, 000CHOBaHBI METOJAbI MX HCIIOJIB30BaHUS B y4eOHOM
nporiecce. Taxke, ompeneneHbl Haubonee d3(dekTuBHBIE cpeAcTBa Ui OpraHU3alud
dopmanpHOrOo, HedopMaTbHOrO W  HH(OpPMambHOrO  00pazoBaHus:  NPOGECCHOHATBHO-
OPHCHTUPOBAHHBIC CAWTHI, MacCOBBIC OTKPBITHIE OH-TAWH KypChl, OJOIM MPOTrPaMMHUCTOB,
npodecCHOHATBbHBIE TPYIIIBI B COIIMATIBHBIX CETSIX, HOBOCTHBIE CAlTHI U T.I1.

KiroueBbie ciaoBa: camocrosiTenbHas pabora, QgopMambHOe oOydeHHEe, HehOopMallbHOE
oOy4enue, IHTepHET-peCcypChl, BUACOYPOK, BUACOICKIINS, COIMAIbHBIC CETH, BEOMHAP

I'nazynoBa Ouiena, Borommmmna Tersina

HauionanbHuii yHiBepcuTer 0iopecypciB i NpUPOAOKOPUCTYBAHHA Y KPaiHU

TUIIA HABYAJIbHUX  IHTEPHET-PECYPCIB JJISL OPT AHI3AIII
CAMOCTIMHOI POBOTH CTYJIEHTIB IT-CHHEIIAJIbHOCTEM

Camocriiina poboTa € ofHi€l0 3 OCHOBHUX (OopM HaBuYaHHS MaiOyTHIX (axiBIiB 3
iH(popMaLiiHUX TexHOJorii. OCHOBHI MpaKkTU4HI MpodeciiiHO-OpiEHTOBaHI HABUYKU HAOYBAIOThHCS
JWIIE [UISXOM TSDKKOI caMOCTiHHOi pOOOTH TMiJ 4Yac BUKOHAHHSA 3aBIaHb 3 MPOTPaMyBaHHS,
anroputTMizanii, mpoekTyBaHHs, 1 T.A. Po3poOka edeKTHUBHHX HaBYaJbHUX pECypCiB, Kl
JIOMIOMOXKYTh CTYAGHTaM B 1HAWMBIAyanbHId poOOTi, PO3MOBCIO/DKEHHS TaKuWX MarepiaiiB 3
JornomMororo IHTepHeT, MiJBUINYE SKICTh HaBYANBLHOTO mpolecy. [HpopmaliiiHO-0CBITHI pecypcu
JUISL CaMOCTIHHOT poOOTH CTYJEHTIB Ha ChOTOJAHIIIHIN J€Hb € OJHUM 3 HalleeKTUBHIIIMX 3ac00iB.
MeToauka CTBOpPEHHS 1 BUKOPHCTAHHS ILIMX PECYpPCIB BUMAara€ MOCTIMHUX JOCIIKEHb B CHIY
IHTEHCUBHOTO PO3BUTKY HOBHX 1H(POPMALIHHUX TEXHOJOTIH. Y 3alpONOHOBaHIN CTaTTI PO3IIISIHYTO
HalOUIbII e(EeKTUBHI IHCTPYMEHTH 1 TEXHOJIOT1i CTBOpeHHs [HTepHeT-pecypciB sl caMOCTIHOL
pobotu ctyaeHtiB IT-cnenianbHocTell, OOTpyHTOBAaHI METOIU iX BHUKOPHCTAHHS B HaBYAJIbHOMY
npoueci. Takox, Bu3Ha4ueHI HaWOLIbII edeKTHBHI 3aco0u Ans oprasizamii  (GopManbHOI,
HedopMabHOI Ta iHGOPMaTbHOT OCBITH: MPodeciiiHO-OpIEHTOBaHI CaliTH, MAaCOBI BIIKPHUTI OH-JAiH
KypcH, OJIOTH MPpOTpamicTiB, MpodeciiiHi TPYIU B COIATTLHUX MEPEKax, CAlTH HOBHUH 1 T.1I.

KarouoBi cioBa: camocriiiHa po6oTa, (popmanbHe HaBYaHHS, HeQoOpMmaibHE HaBYaHHS,
[aTepueT-pecypcu, BUIEOYpOK, BIICONEKIIIs, COLllalbH1 Mepexi, BeOiHap
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Kocriko M. I1., CamconoB B. B.

HanionanbHuii yHiBepCHTET Xap40BHUX TeXHOJIOTiiH, KuiB, YKkpaina

MOJEJIb CTYAEHTA H AJITOPHTM HABYAHHA EKCITEPTHO-
HABYAJIBHOI CHCTEMH 'PAMATHKH ITOJIBChKOI MOBH

DOI: 10.14308/ite000514

Ilpu cmeopenni enekmpoHHUx 3aco0i6é HABUAHHS THO3EMHUX MO8 HeOOXIOHO NOBHOK MIpOIO
BUKOPUCMOBYBAMU NOMEHYIAN THHOPMAYIUHUX MEXHONO02IL 6 YNPABIIHHI NPOYecoM HABUAHHSL.
CyuacHi iHmeneKmyanvHi HABYANbHI cUCmeMU 3d805KU MOOeN08AHHI0 NpedMemHoi obracmi ma
3HAHbL cMyOdeHma 00360JIAI0Mb 3pOOUMU Yell npoyec a0anmueHUM ma iHousioyanizoganum. Memoro
cmammi € O00CNIONCEHH MONCIUBOCMEN 3ACMOCYBAHHA YUX Memooi8 Y HA8UAHHI 2paAMAMUKU
nOILCHLKOI Mo6U 8 YKpaini 3 ypaxysanusam ii cneyugixu.

Y cmammi ananizytomoca nioxoou 00 SUKOpUCMAHHA MOOeNi CMYOeHmd 8 CYYACHUX
IHMeNeKMyaibHUX HAGUAIbHUX CUCMEMAaX I3 Memol 3abe3neyeHHs HOU8ioyanizayii HAGYAHHSL.
Pospobneno cmpyxmypy modeni cmyoenma i 3aeanbHuil aneopumm pooomu eKcnepmHo-HA8UalIbHOT
cucmemu 2pamamuru NoaAbCbkKoi Mosu. J[ocniodiceHo MoOeno8aHHs 3HAHHA mMa 3a0)8aHHs
cmyoeHmamu 3 HIUHOM YACYy OKpeMux eleMeHmié HABYAHHS 6 pAaMKAaxX IMOBIPHICHOI
(cmoxacmuunoi) MmoOeni, a MaKoOMC NPOSHO3YBAHHA MAUOYMHIX IMOGIDHOCMEU 3HAHHA 3
VPAXy8aHHAM [HOUBIOVANLHUX WeUOKocmel 3a0y8anHs HaguanvHoi ingopmayii. Chopmynvosano
Yinbosy yHKYIIO0 AKOCMI HABUAHHS, WO BPAXOBYE YACMOMHICIb cPAMAMUYHUX NPABUT OJisl NeBHO20
00ca2y clig, Wo 8UBHAIOMbCA, MA 36 A3KI6 I3 inwumu npasuiamu. Posenanymo 3adayvy gopmyseants
HACMYNHO20 KPOKY HABUAHMSA, 6paxo8yiouu HeoOXiOHICMb NONnepeoHb0o20 3ACB0€HHA 0A308UX,
NO8 SA3AHUX NpPAUl, A MAKONC BUSHAYEHHS ONMUMAIbHO20 IHMEPBANYy Ydcy MINC 3aHAMMIMU
3A/1eHCHO 810 NOMOYHO20 PI6HSL 3HAHD.

Knrouoei cnosa: ancopumm HAGYAHHS, 2PAMAMUKA, €KCHEPMHI CUCTEMU, eleKMPOHHI
3acoOU HABYAHHS, MOOeb CIYOeHmA.

IToctanoBka mnpodaemu. IIpouec iHdopmaTuzalii cucTEMH BHIIOI OCBITH MOTpedye
CTBOPEHHSI SIKICHO HOBHMX €JIeKTpOHHMX 3aco0iB HaBuaHHa (E3H). Ilpu ix po3pobnenHi
HE/IOCTaTHbO JIMIIIE MEXaHIYHOTO MEePEeHOCY TPAJULIMHUX MiJPYYHUKIB Ta IHIIUX HAaBYAJIBHUX
MaTepiajiB y eJeKTpoHHMHM ¢(opmar. 3MiH NMOBHMHHI 3a3HAaTU 1 CTPYKTypa, 1 (OpMHU MOJAHHS
HaByajbHOI iHQopmarii cryneHtam. CrtBopeHHs E3H 3 BUKOpUCTaHHSAM METOJIB IITYYHOTO
IHTEJIeKTY, a00 IHTENEKTyaJlbHUX HaBYAJbHUX CHCTEM, Ja€ 3MOry 3pOOWTH MpOlleC HAaBUAHHS
CHpaB[li JANTUBHUM Ta IHIUBITyaTi30BaHUM, TOOTO TaKWM, 1110 BU3HAYAE 1HIUBIIyalbHI TPYAHOIIL
Ta TOTpPeOM KOXXHOTO CTyACHTa W BIAMOBIAHMM YHHOM pearye Ha HuX. lle 3abesmeuye
BUKOPUCTAHHS TaKoi CKJIaJI0BOI IHTEJIEKTYalbHOI HaBYAJIbHOI CUCTEMH, K Mojienb ctyaenta (MC).

AHaJi3 ocTaHHiX gochailkeHb i myOaikamiii. [TutaHHIO CTBOpPEHHS IHTENEKTyaJbHUX 1
excriepTHo-HaBuanbHuX cucteM (EHC) mpucsiueni nparmi FO. Mamobuns [1], O. Mensitnenka [2],
B. Ilerpymmna [3], . Cmomnina Ta iH. [Ipo6nemy po3podku MC pocnimxyBanmu 30kpema K. bynb
[4-5], A. Kapnienko [6], B. Pactpirin [7], JI. Pactpirin [8].

BujineHHsi HeBUpilleHUX paHille YACTHH 3arajbHOi NmpodijemMu. Xoua JJii BUBYEHHSA
1HO3eMHHUX MOB HHHI BjK€ PO3pOOJIEHO BENUKY KUIbKICTh piHOMaHiTHUX E3H, npoTte BiguyBaeThCs
CYTTEBHI Opak mporpamMHOro 3a0e3redeHHs Uil BUBUCHHS CaMe CJIOB’STHCHKHUX MOB, a B ICHYIOUHX
JUI HEX 3ac00aX HEJOCTAaTHHO peani30BaHU MEXaHi3M 3BOPOTHOTO 3B’S3KY, KM € HEOOXiTHUM
IV aJalTUBHOIO Ta 1HAWBIAYyalli30BaHOrO HaBYaHHA. Hampukianx, mpu MOMMIIKax KOpHCTyBaua
cucTeMa JMILIE HaJa€ MOXIIMBICTh IOBTOPHOTO MPOXO/DKEHHS BIpaBU abo Jae 3arajibHy

© KocTtikoB M. ., CamcoHoB B. B.

87



ISSN 1998-6939. Information Technologies in Education. 2015. Ne 21

peKOMEHJALiI0 1€ pa3 NpPOrsHyTH TnomnepenHiii Matepian. OgHak He poOUTHCS CHpod
MpOaHaNi3yBaTH MNPUYUHHU TOMHJIOK, a PE3yJbTaTH KOHTPOJIO 3HAaHb 13 OKPEMHX TEM PiJIKO
BIUIMBAIOTh HA MOAAJIBIINK Xia HaB4aHHA [9]. TUM yacoMm ymHpaBiiHHS MPOILECOM HABYAHHS MOXKE
OyTu OUTBII THYYKHUM Ta epeKkTUBHUM. Take ympapiiHHS 3a0€3MeUyOTh 1HTEICKTyallbHI HaBYaIbHI
CUCTEMH 32 PaXyHOK MOJICITFOBAHHS SIK MTPeIMEeTHOT o0acti (6a3u 3HaHb, €KCIIEPTHI CUCTEMH), TaK 1
MMi3HABAJIBHOI MISUIBHOCTI 0COOM, IO HABYAEeThCs (Mojaenb cryaeHta). Ha mymky 0. Mamobwus,
1HAMBIAyaTi30BaHIM MOYKHA BBa)KATH JIMIIIE TaKe HaBUaHHS, sike crupaeThes HAa MC [1, ¢. 193].

Tox axkTyajabHUM JUIIAETHCS MUTAHHSA 3aCTOCYBAaHHS METOIB 1HAMBiAyalli3allii HaBUaHHS
npu crBopeHHi E3H iHo3emMHux MoB. BojgHowac mpoliec BUBYEHHS CIIOB’SIHCBKHX 1 B3araii
(JIeKTUBHUX MOB Yy KpaiHax 31 CIIOpiTHEHMMH MOBaMH, 30KpeMa IOJIbCbKOi B YKpaiHi, Mae CBOIO
cneun(iky, sika MOBUHHA OyTH BimoOpakeHa 5K y cTpykTypi MC, Tak i B alrOpUTMi HaBYaHHA 3 11
BUKOPHUCTAHHSM, & TOMY 1I€ MUTAaHHS MOTPeOy€e OKPEMOro AOCTIIKEHHSI.

Meta aocaimkeHHsi — BU3HaYUTH CTPYKTYpy MC Ta po3poOHTH BiINOBITHUIA alropuT™M
podotu EHC rpamatuku moyibcbKoi MOBH i 3a0€3MEYeHHs 1HIAMBIAyali30BaHOTO HAaBYAHHA 3
ypaxyBaHHsIM crenn(iku BUKIAJaHHS MOBH B YKpaiHi Ta MBHIKOCTEH 3a0yBaHHS HaBYAJIbHOI
iH(popMallii CTyIeHTaMH.

Pe3yabTaTn pociaizxenns. Baxxmuoro xapakrepHoro pucoro EHC € HasBHICTB miicHCTEMHU
nosicHenb. Ll ckimamoBa ciayrye Juisi oOIpYHTYBaHHSI IPOIECY OTPUMAaHHS CHCTEMOIO PO3B’SI3KY
MOTOYHOT 33/1a4i, 110 T03BOJISIE KOPUCTYBAYEBI MPOCIIAKYBATH XiJl PO3B’sI3aHHS Ta MEPECBITYNTHCH
y OOIpYHTOBAHOCTI KOXKHOTO Kpoky [3, c.24]. [ns peanizauii nosHouinnoi EHC rpamaruku 3
MiZCUCTEMOIO TOSICHEHb TpeJAMETHa OO0JIacTh Mae OyTH 3MOJENbOBAaHA BiMOBITHHUM YHHOM.
[IpaBmia yTBOpeHHsS rpaMaTHYHUX (OpM cIiB MOBHHHI OyTH He nuine (GpopmalbHO ONHCaHi, a U
MOJIaHl y 3pO3yMIJIOMY BHIJISAII, MICTUTH BigmoBigHi komeHtapi. Kpim toro, abm EHC wmorna
MOSICHUTH TIPOLIEC PO3B’S3aHHS CKJIAJHUX 3aBAaHb KPOK 33 KPOKOM, HEOOXiHa IEKOMIO3UILiS
3HaHb Yy IpeaMeTHIN obnacti. B HamoMy Bumaaky po3poOieHHsI MOJeNi CIOBO3MIHHM, 3aCHOBAHOI
Ha MpaBWJIaX, Ta BUIUIEHHS Y MPOLEC] YTBOPEHHS TpaMaTUYHUX (OPM TaK 3BaHUX €IEMEHTAPHHUX
npaBui (MOpQOJIOriuHUX 1 (POHOJOTIUHUX) JT03BOJISIE OUIBII TOYHO aHAJi3yBaTH CYThb 1 MPUYUHU
MOMUJIOK CTYACHTIB, a TaKOXX BUSBIISITH Ta pearyBaTH Ha TPYIHOIII B 3aCTOCYBaHHI OKPEMHX
KOMIIOHEHTIB CKJIaIHOTO MPOIIECY CJIOBO3MIHU, HAIPUKJIIAJ, Y YepryBaHHI 3BYKIB.

Y EHC, 1o po3pobiisietbes, Oy1yTh peai3oBaHi Taki TPU MPOLIETYPHU:

1. momaHHS HaBYAIbHOI iH(MOpPMAILii;
2. TpeHyBaHHS;
3. TecTyBaHHS.

[To 3aBepiieHHI MOJaHHS HOBOI HaBUYalbHOI IH(OpMalIl cHUCTEeMa Mae aBTOMATUYHO
NEePEeXOAUTH 10 TPEHYBaHHs, TOOTO BIANPALIOBAHHS IIOMHO BUBUEHHX eleMeHTIB HaBuaHHsS (EH).
Biamosigao 10 mporo y mporneci HapuanHss EHC moBuHHA Oy/ie po3B’si3yBaTH Taki 3a1adi:

1. BH3HAYEHHS ONTUMAJBHOTO IHTEPBALY Yacy MK 3aHATTIMU;
BubOip EH (six mpu mogaHHi HOBOro Martepiaity, Tak 1 IpU KOHTPOJI1 3HAHb);
BUOIp NIEKCUKH ISl PUKJIA/IIB 1 3aBaHb;
BUOIp popMU MOJaHHS MaTepialy;
peaxilis Ha BiJIOBI/II CTY/ICHTIB.
YV Garathox Tparix Ta orjisiIax onucaHi pizHi HeoOXiaH1 Ta MOJHB1 ckiagoBi MC: 3HaHHS,
BMIiHHS, HAaBUYKH, BUKOHAHHS 3aBJaHb, CTPYKTypa KypCy, MeToHa (CTpaTeris) HaBYaHHS, il
HaBYaHHS, TOYATKOB1 3HaHHSI, 3HaHHS B IHIIUX MPEAMETHUX 00JIACTIX, pIBEHb BOJOIIHHSI POOOUYOIO
MoBoro E3H, ocoOucticHi (ICUXONOTIYHI) XapaKTePUCTHKH, IIBHIKICTh (CTHIIb) HaBYAHHS,
3m0HOCTI 10 HaBYaHHS, 3arajbHa (imeHTUdikamiiHa) 1HOpMaIis npo KopuctyBada. Y [4-0]
KOHCTaTyeThCsS, IO TIepeBaXHAa OUIbIIICTh myOmikamiid, mnpucBsueHnx MC, crocyeThes
dbopmaizalii 3HaHb CTYJ€HTa, HATOMICTh 3HAYHO PIJIIEe BPAaXOBY€ETHCS PIBEHb YMiHb 1 HABUYOK, a
TaKOX NICUXOJIOT14HI XapaKTePUCTUKU CTY/ICHTIB.

VY xoxi anamizy jiteparypu, npucBsdeHOi po3poOii MC, Hamu Oyil0 BHAUICHO HH3KY
MOKa3HMKIB, MOTpiOHMX i ynpasiiHHsS HaBuaHHsM B EHC rpamatuku monbcbkoi MOBH. 3a

e
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aHanoriero 1o cTpykrypu MC, HaBenenoi y nocnimkensi K. byns [5, ¢. 23-24], 06’eqHaemo ix y
NeKiJIbKa OCHOBHUX T'PYII:

1. 3HaHHA 3 MpeaMeTa, 10 BUBYAETHCA (piBeHb 3HaHb KoxHOro EH);

2. 3HaHHS 3 CyMDKHHMX rajy3el (pizlHa MOBa; 3HaHHS 1HIITMX MOB);

3. 1T HaBYaHHS (CHEIIaIbHICTh; 3alliKaBICHHS;, 0a)KaHW PiBeHb 3HAHB );

4. TICHXOJIOT14HI XapaKTePUCTUKH (THUIT MUCIICHHS; IIBUJIKICTh 3a0yBaHHs iH(popMaIrii).

Kpim nporo, mis koxxuoro cryaerta B EHC 36epiratumerbes ineHTudikamiitHa iHpopMmarris
(iM’s Ta Tpi3BUIIE; MAPOJIb) IS BXOAY B CUCTEMY Ta BECTHUMETHCS OOJIIK HOTO MOTOYHOI poOOTH
(BiAMOBIIb; Yac BIAMOBIII; KITBKICTh CIPOO; KUIBKICTh ITOMUJIOK).

3navenHs napametrpiB MC OynyTh BpaxoByBaTHCS MPpU (HOPMYBaHHI KEPYIOUUX BIUIMBIB JIJIS
yIpaBiHHA HaBYaHHSM. Jlalli BU3HAUYMMO, SIK caMe BIUTMBATUME Ha MPOIEC HABYAHHS KOXKEH i3
noka3HukiB MC. 3HaHHS 3 IPeAMETY, 10 BUBYAETHCS, BIIOOpaKaTUMEMO Yepe3 OBEpIICiiHY MOIETh
(Mozenb MOKpUTTS). Y Hill 3HaHHSA CTyIeHTa HakiagaroThes Ha 3HaHHsA EHC. IlpunyckaeTsces, 1mo
Mepii € MAMHOXHUHOIO JIPYTHX 1 MalOTh aHaJOriuHy CTpyKTypy. Ilpu mpomy TouHuii oBepieit
MICTHTh TUIBKH TIPaBHIJIbHI 3HAHHS, a PO3MIMPEHHUN TaKOX BigoOpakae XWOHI €JIeMEHTH, Tarud
MOKJIUBICTh BpaxyBaHHS TOMMJIOK CTYACHTa, 3YMOBJICHHX NpOTaJMHaMH Yy 3HaHHAX 1
HENPAaBWIBHUMHU YSBJICHHSMH 49U Bepcisimu pparmenTis 3Hans [ 1, c. 197].

3a ciocoOoM OIIHKHW 3HaHb Cepell OBEPJICHHUX MOJIENICH BUAUISIOTh OiHApHI («BHBYCHO — HE
BHUBYCHOY»), 3BaXKCHI (3 BUKOPUCTAHHSAM KUTBKICHOI IIKaiH), WMOBIpHICHI (HMOBipHiCHa IIKaia),
HEYITKi (3 BUKOpUCTaHHSAM HewiTkux MHOXHH) [10]. Bukopucraemo HMOBIpHICHY OBepJeiHY
MOJIeIb, y SIKill (piKCyBaTUMETHhCS WMOBIPHICTh 3HAHHS CTYJICHTOM OKPEMHUX €JIEMEHTIB HaBYaHHS
(EH).

[Tomamo oxpemi EH, ToO0TO mnpaBwmia, BUALICHI B pe3yibTaTi JEKOMITO3UINI HAmIoi
npeIMeTHOI o0nacTi, sk MHOXKUHY I = {i}, iy, ..., ins}, A€ NI — 3aranbHa kinbkicte EH. 3a ananoriero
mo [6, c.7] 1 [8, c.52], BIAMOBIAHI 3HAHHS KOXXHOTO CTYAEHTa B paMKax I1MOBIPHICHOT
(croxacTUyHOT) MOJIEN1 MOXKYTh OYTH MOJaH1 HACTYITHUM YHHOM:

P () ={p, (), Py ()sers Py, (D)}, p €[051], (1

ze pj(t) — AMOBIPHICTh 3HaHHS CTYACHTOM j e/ y MOMCHT 4Yacy f. Jlo [OYaTKy HaBYaHHs

3HAYEHHS LIMX IOKAa3HHKIB OLIHIOIOTHCS B PE3yJbTaTl BXIJTHOTO TECTYBaHHSA ab0 MpUHMAIOThCS
piBaumu 0. Y mpomeci HaBuaHHsS HMoBipHOCTI 3HaHHsA EH 30impmiyroTbess mpu iX BUBYEHHI U
MOBTOPEHHI, OJHAK IICJIS HOTO MOCTIHO 3MEHIIYIOThCSI BHACTIAOK 3a0yBaHHS 3 IUIMHOM 4acy. 3
ypaxyBaHHAM 3a0yBaHHsI 11 MOXKHA CITPOIHO3YBAaTH 30KpeMa 3a eKCIOHEHIIHHUM PO3MOALIOM Yacy
3a0yBaHHs [2, c. 26; 8, c. 55]. Skuio npuitHATH MOYAaTKOBY MMOBIpHICTh 3HaHHS piBHOMO 1, i 3MiHa
y 4aci ONMUCY€ETHCS TaKOIO (QYHKIIEIO:

p;(z;)=exp(-=s;7;),7,>0,5, 20, 2)

Jie 7;— Yac 13 MOMEHTY OCTaHHBOTO 3ay4yBaHHs I; €[; s;— IIBUIKICTb 3a0yBaHHs i, [ .

[IBunkicTh 3a0yBaHHS € 1HAMBIAYAIBHOIO, PO3PAXOBYETHCS OKPEMO JUIsl KOXKHOTO CTYIEHTA 1 JUIs
KOXHOTO j e/ . BOHA 3MEHIIYETBCS IIPU ITIOBTOPHOMY 3ay4dyBaHHI €ICMECHTA HAa TIOTOYHOMY 3aHSITTI,

B IIPOTUJIEKHOMY K BUITAJIKY JINIIAE€THCS HE3MIHHOIO.

®opmyna (2) cipaBeiMBa, KO Mpu 3aydyBaHHi EH modaTtkoBa iMOBIpHICTh HOTO 3HAaHHS
p;=1. OnHak npu BHBYEHHI HOBa iH(OpMalid CIPUAMAETHCA HE IOBHICTIO, a MEBHA il YacTHHA
BTPAYa€THCs, IO MPOSABISAETbCA y HE 3aBXKAM NPAaBWIBHUX BIJNOBIIAX Ha 3aBIAHHS 31 HIOHHO
MpoIeHoro MaTepiany. Tox mepenumeMo 3ajaeKHICTh (2) y OUTbII 3araTbHOMY BUTJISAL SIK

P,(#) = ;1)) exp(=5,7,),7, > 0,5, >0 (3)
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zie pj(t;) — AIMOBIPHICTb 3HAHHS j, ] Y MOMCHT 4Yacy #;, KOJIH BiH BOCTaHHE 3aydyBaBcsi. Lo

HWMOBIpHICTh Oy/IEMO OIIHIOBATH 3a PE3YJIbTaTaMH KOHTPOJIIO 3HAHB BIApa3y IMICIIs 3aydyBaHHS.
HIBunkicte 3a0yBaHHS s; M iel, MPOMJICHUX Ha IOTOYHOMY 3aHATTI [, MOXHa

O0YMCITIOBATH, OYMHAIOYM 3 HACTYIHOTO 3aHATTA, MICJIsA KOHTPOJIO 3HAHb JJISl IMX EJIEMEHTIB.
3Ha104u NPOMDKOK 4acy T7j, AKUI MUHYB IICIIA iX 3ay4yBaHHs, Ta OL[IHUBIIN ITIOTOYHI HMOBIPHOCTI
ix 3HaHHA pj(7;), MOKHA IIPOBECTU IEepeTBOpPeHHs (opmynu (3) 1 BUBECTH 3 HeEi HIBUIKICTH
3a0yBaHHSI SIK

ln(it)
s =P )5 0.p,a,)> 0.7, > 0. @)
. |

J

p,(z))

IlincraBUBLIM OTpUMaHE 3HAu€HHSA S; y Gopmyny (3), MOXKHA CIIPOrHO3yBaTH MMOBIPHICTb
3HAHHSL j e/ y MAlOyTHBOMY JUIsl JIOBUIBHOTO IIPOMIXKY 4acy 7; Bl MOMCHTY 3ay4yBaHHs j e Ha

MOTOYHOMY 3aHATTI.
Mety HaBuaHHS MOKHa c(hOpPMYNIIOBAaTH K MakcuMizaiiio GyHKIIT skocTi HaB4aHHS Q(f).
VY3siBIm 3a 0OCHOBY opmyny 3 [7, ¢. 62], Bu3HAUUMO 11 5K

0(1) =2 w;p,(t) > max, O(1) €[0;1], ()

e w'j— HOpMOBaHa OUiHKa BaXIMBOCTI i, el, W, e[0il], iw; —1. Y HaloMy BUIAIKY

j=
BBOKaTUMEMO OUIbII BAXJIMBUMHM IEpelyciM Taki TIpamMaTHyHl MpaBujia, SKI dYacTile
3aCTOCOBYIOTBCSl Ul YTBOPEHHs IpaMaTHUYHUX (OpM y paMKax BH3HAUEHOro 00cAry ciiB 13
MIEBHOTO YaCTOTHOTO CJIOBHUKA, a TAaKOX Ti, 3HAHHS SKHUX JIEKUTh B OCHOBI BUBYEHHS IHILIUX
npasuil. bepydn 10 yBaru ii YMHHAKH, BUSHAYUMO ISl KOXKHOTO j e/ OLIHKY HOTO BajKJIMBOCTI W,

(HEeHOpMOBaHY) SIK

D
2Ok sK, 0, 6)

W':K}/. }/(D) n J J

J

ne K,, K,, Ko — xoe(ilieHTH BpaxyBaHHs BIAIOBIIHO YaCTOTHOCTI NPaBHJa, Oro 3B’ 43KiB 13
IHIIMMH Ta €KCIIEPTHUX OLIHOK, K, K, Ky>0; D — 3aranpHuil o06cAr ciiB 1HO3eMHOI MOBH, AJIs
SKUX 3MOJIEIbOBAHO CJIOBO3MIHY B paMKax LIJIOTO KypCy UM MOTOYHOTO PiBHS; y(D) —KUIBKICTh YCiX
rpaMaTuuHuX (Gopm, sIKi yTBOPIOIOTHCS Ul 00csry ciiB D; yi(D) — KiIbKiCTh IpaMaTHYHUX (HOPM
st o0csary cmiB D, MpH yTBOPEHHI SIKMX BHKOPHUCTOBYEThCSA NpaBwio i;, 0 <y(D)<y(D); n;,—
KUIBKICTh TIPaBWJI, A BHMBYEHHS SKMX HEOOXiJHEe 3HaHHA mnpaBuna i, #;>0; 6;— oliHka
Ba)KJIMBOCTI IPaBUIIa, BU3HAYEHA 32 METOAOM €KCIIEPTHUX OIL[IHOK 3a II€BHOIO MIKaiok0, ¢, > 0.

Onnak, abu 3HadeHHA w; Jexanu B npomikky [0;1], a ix cyma mis Bcix EH kypcy
nopiBHIOBaa 1, iX HEOOX1HO MONEepeAHHO HOPMYBATH TAKUM YHHOM:

W) = . @
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BusHauuBIIM Ba)IJIUBICTb W' I BCIX i, eI, MH MOXKEMO y MpoIrieci HaBYaHHS OIIHIOBATH

3HaHHS CTYACHTOM SIK YChOTO KYypCy, TaK 1 OKpEMOro pO3JUTy 4epe3 HUIbOBY (PYHKIIIIO SKOCTI
HaBuaHHs (5). [i 3HaueHHsT 000B’A3KOBO MOBUHHO OyTH HE HMKYMM 32 MEBHHUH piBEHb (TMIOKA3HUK
MC «baxxanuii piBeHb 3HaHbY), 3aJJaHUI Hamepe]] BUKIIagadeM a0o cryaeHToM. Hexail &< (0;1) —

neskuit mopir 3HanHg EH, To06T0 MiHIManpHUI AONYCTUMHIA piBeHb 3HaHHA. 101 BBaKaTUMEMO
i, €] BUBYCHUM IIPH JOCSTHCHHI CTYACHTOM IMOBIPHOCTI HOTO 3HAHHS pj(f) > J y MOMEHT 4acy f.

AHanoriuHo Moxe OyTH BCTAaHOBJICHO MOPIT 3HAHHS [UIsl MEBHOI TEeMHU YH Kypcy B LILJIOMY.
[IpuiiMmemo mopir 3HaHHS BChoro Kypcy piBHUM A € (0;1]. Buxoasum 3 115010, CHOPMYITIOEMO IJIS
onTUMaIbHOI SKOCTI HaBYaHHA O *(f) ooOmexeHHs Q*(f) > A.

Abu Bxe npoiineni EH BianpanpsoByBamucs mo mipi ix 3a0yBanHs, OyAeMO BiACTIIKOBYBaTH
SKICTh HaBuaHHS ((f) IUIsl MIAMHOXKUHU M — ] TPONJACHUX HAa MOMEHT 4acy ! €JIeMEHTIB, TOOTO
TaKWX, SKi MPUHANMHI OJUH pa3 MOJMABAIKCS CTYACHTY JUIS BUBYCHHS. ONTHMAaIbHUHA 1HTEpPBAI
yacy MIXK 3aHATTSAMU BU3HAYaTHUMeMO aHayoriuHo 1o [11, c. 47]1[12, c. 206-207] ax ¢hyHKIiIO Bijg
pPO3ODKHOCTI & MDK peaJbHHM 1 MiHIMAJbHO IONMYCTUMUM pIiBHEM 3HaHb CTyIeHTa. Tomi
ONTHUMAJBHUM 1HTEpBaT MOXKe OYTH BH3HAUEHUH 13 JIOMOMOIOI MPOHOPIIIHO-IHTErPAIbHOTO
perynsTopa siK

. AT . +AT 1 4
AT, (81)=f'(5+Kp'€z+K1‘zgi), (8)
i=1
I€ AI'(s) — onrtuManbHui iarepBan Mik (/~1)-m 1 [-M 3abHATTAM; ATwmin 1 ATmax —

oOMe)KeHHs Ha HallMEeHIIWH 1 HAOUIBIIKUN TOMYCTUMHI 1HTEpBal MIX 3aHSTTAMHU BiANOBITHO; Kp 1
K;— nmapaMeTpH BiJIIIOBIAHO MPOIMOPLIMHOI 1 IHTErpaIbHOI CKJIAJ0BO1 PETYNIATOPA; & — PO3OIKHICTh
MDX peaJlbHUM 1 MiHIMaJIbHO JONYCTUMHMM piBHEM 3HaHb Ha [-My 3aHATTI, &, = O(1) — A, €, €[-L]).
TakuM 4MHOM, SIKIIO peaibHUN PIBEHb 3HAHb NEPEBUIIYBAaTUME IOPITr, IHTEPBAI MK 3aHITTIMU
301TBIIYBAaTUMETHCS, 1 HaBMaku. Y pasi, KOIW 3HAYECHHSA AT/(¢) BuXomWTHMe 3a Mexi
[ATin; AT max], 3p0OUMO TOTIPaBKY, TPUHMAaIOUX IHTEPBAJI PIBHUM BIAMOBIIHIN MEXI:

szmin’ATf< (81) < Ajvmin
AT} (6‘[) = AT;* (gl)’A];* (81) € [ATmin;ATmax] . (9)

*
A]-:nax’AT; (81) > ATmax

3a1[aqa (I)OpMYBaHHSI Ha60py ij e/ 1 HACTYIIHOTO KpPOKY HaBYaHHIA (IIJBI BUBYCHHA,
IOBTOPCHHSA abo TCCTYBaHHH) nojeira€e 'y 3HaXOI[)KeHHi Hi)lMHO)KI/IHI/I TaKHux i/, el, SIKI HA MOMEHT

dhopmyBaHHS HAOOPY MAIOTh MaKCUMaJIbH1 3HAYEHHS
(I-p;)-w, (10)

1 IpU BUBYEHHI SKUX 3a0€3MeuyeThcs HAHOUTBIIMK MPHUPICT LTbOBOI (PYHKIIT 32 OIUH KPOK
[7, c. 62]. 3aBAsiKM LIbOMY INPOIIEC HABUYAHHS MOXe OYTH OJIM3BKUM JI0 ONITHMAJIbHOTO Ha KO)KHOMY
kpoui. CrpaBii, Y4MM MEHIIMM € MOTOYHE 3HAaHHS neBHUX EH 1 uuM BaXIMBIIMMHM BOHU € IS
BUBYCHHS KypCY, THM JOPEUHIIIIe TPAIFOBATH 3 HUMH B MIEPIITY Yepry.

Opnak s BuBueHHs neBHHX EH HeoOxigHe 3HAHHS 1HIIMX — MOMEPEIHIX BiTHOCHO HUX.
Skmo BOHM 3aCBO€HI M€ HEJAOCTATHHO, CIIJI CIIOYATKy IMOBEPHYTHCS 10 HuMX. Hexail € meBHa

MiJIMHOXHHA TIOTIepeHixX I, € [, HEOOXIAHUX I BHBUYCHHS JaHOTO [ ; € /. BBegemMo mOKa3HHUK

pkj — piBeHb iX 3HaHHS CTYJEHTOM:
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1, NK =0,
NK
JAQRY
pk;()= ;k—k NK >0 an

ne NK — KUIbKICTb j, € I, HEOOXIIHUX Ul BUBYEHHs eneMeHTa i;, NK > 0. Takum 4uHOM,

3HAUYEHHS LIbOTO MOKA3HUKA, 5K 1 pj, AexkaTumMe B Mexkax [0;1]. IIpu dopmyBaHHI HACTYIIHOTO KPOKY
HaBYaHHS CIEPIY 3 MHOKUHU / BUAUIATUMEMO MIAMHOXUHY N < [ TaKuX JOIMYyCTUMHX €JIEMEHTIB,
IS SIKUX 1okasHuK (11) Oyae He MEHIIUM BiJl HOPOTY 3HAHHS:

N ={ifi; e I n pk,(t)=5}. (12)

[Ticms mporo 3 OTPUMAHOI MIAMHOXHHH BiIOMpaTUMEMO i,eN 13 MakKCHUMaJIbHUM

3HaueHHAM nokasHuka (10) muist HabnMKeHHs Npollecy HaBYaHHS JO ONTUMAaJIbHOTO.
Ilpn 1OBTOpeHHI BXE BHBYCHHX [ONCPEAHBO TEM BIAOID KOHKPETHHX  ef JUIs

dbopMyBaHHS HAOOpy TECTOBUX 3aBlaHb BIJOYBa€ThCs TaK camMo, K 1 TNpU TMOJaHHI Ta
BiJpaIfoBaHHi HOBOI iH(popMarii, mpoTe o0csAr HAOOPY OOMEKYEThCSI TUMHU €JIEMEHTaMH, 10
BXOJISITh IO TEMU YM MIATEMHU, 3 AKOi IPOBOJUTHCS TECTYBAHHS.

Janmi po3risiHeMO BIUIMB Ha YIPABIIHHSA MPOIECOM HABUYaHHS HACTYIMHUX JBOX TPYI
noka3HukiB MC — 3HaHHS 3 CyMDKHUX OOJiacTeil 1 Il HaBUaHHS. 3HAYEHHs MOKA3HHUKIB LHOTO
komroHenTa MC 3a71aBaTUMYThCSl CAMUMHM CTYACHTAMU TIPH PEECTpaIlii B CUCTEMI.

[TapameTpu «pinHa MoBa cTyaeHTa» (yKpaiHChKa / pocilicbka / 0OuzBi / iHIIA) Ta «piBEHb
3HAHHA IHIIMX MOB)» CJIiJ] BpaxOBYBaTH MPHU YIPABIIIHHI IPOLECOM HAaBYaHHS, OCKUIbKU 3HAHHS K
PiHOT MOBH, TaK 1 IHIIMX 1HO3EMHHUX MOB BIUIMBA€ Ha MPOIEC OBOJOAIHHS IIIbOBOIO 1HO3EMHOIO
MOBO10. OCcO0JIMBOI BaXKJIMBOCTI MTapaMeTp «piHa MOBa» HaOyBa€ MPU BUBYEHHI CIIOPIIHEHUX MOB.
bepyun 10 yBarum JIHIBICTUYHMM JIOCBIJl CTYAEHTa, MOXXKHAa TOYHIIlE CIIPOTHO3YBaTH HOTO
MOTEHIIIMHI MOMWIKM Ta TPYJIHOILI, 0arato 3 SKUX € TUNOBUMH. BaXXIMBO TakoXX BpaxOBYBaTH
aHaJIoTi, IO ICHYIOTh MDK TIpaMaTHUYHUMH IpaBUJIaMHM CHOpiAHEHUX MoB. [Ipu momMuikoBux
BIANOBIAAX cTyAeHTa Ti EH, ski BUKIMKaIOTh y HbOTO TPYAHOIII, JOIUIBHO TMOSICHIOBAaTH Yepe3
MoAi0HI MpaBwiIa 3 IHIIUX MOB, IKUMH BiH BOJIOJIIE.

Kpim Toro, Bigbip JEKCHKHM s HPUKIAAIB 1 I'paMaTUYHUX BIPAaB TeX MOXe OyTH
MIPOBEJEHUH 13 ypaxyBaHHSM IPOrHO30BaHOI MMOBIPHOCTI 3HAHHS CTYAEHTOM OKpPEMHUX CIB, IO
BITHOCATHCS O CIIUILHOI Ta BIAMIHHOI JIEKCHKM MIX ITOJBCHKOKO Ta 1HIIUMH MOBaMHu. Tak camMo Ha
B1JI01p JIEKCUKU MalOTh BIUIMBATU MapaMeTpPU «CIELIaIbHICThY 1 «3alliKaBICHHS», MEPIINN 13 SKUX
OXOIUTIOE chepH MOTEHLIHHOTO MPOo(deciitHOro 3aCTOCYBaHHS MOBH, a IpYTUi — iHII chepH KUTTH,
K1 HIKaBJIATh cTyneHTa. CrieniaabHICTh MOXKE BIUIMBATH 1 HA XapakTep BIIpaB (M1 MepeKIagadiB —
aKIEHT Ha 3aBJIaHHAX 13 IepeKyaay TOIIO).

Omxe, ais peanizarii iHIWBIAyami3alii HaBYaHHS 3a BHINE3TaJIaHUMH TIapaMeTpaMu CIIiJT
CHepIlly BU3HAYUTH (HAMPHUKIIAM, 32 METOI0M €KCIIEPTHUX OIIHOK):

1. momiOHiCTh rpaMaTUYHUX MPABUJI ILOBOI 1HO3€MHOT MOBH JI0 MPABUJI 1HIIUX MOB;
2. BIAHOIICHHS OKPEMHX CIIB JI0 JIEKCUKH, CIIJIBHOI 3 IHITUMH MOBaMHU;
3. BIJHONIEHHS OKPEMHMX CIIB JIO PI3HUX Cep KUTTS Ta IpodeciiHOro BXKUTKY MOBH.

[Icuxomnoriuni, abo ocobucricHi, XxapakTepuctuku B MC BmiaMBatuMyTh Ha BHOIp ¢opm
MOJJaHHsI HaBYaJIbHOIO Marepiany. 3HaueHHs MOKa3HUKIB 11boro koMmnoHeHTa MC BU3HA4arOThCS
CHCTEMOIO TiJ1 4ac MPOXOPKEHHS MCUXOJIOTIYHOTO TECTY Mepe]l M0YaTKOM HaB4aHHS. BoHM Takox
MOXYTb 3TOJJOM KOPUT'YBaTHCs 3a pe3ylbTaTaMu pOOOTH CTYIEHTa 3 CHUCTEMOIO (BpaxOBYIOUH
CTaTUCTHUKY HOT0 3BEPHEHHS 10 KOMEHTAaPIB, JOJATKOBUX MPHUKJIAIIB TOILO).

Jns BpaxyBaHHS y TpoIleCi HABYaHHS THUITY MHCIEHHS CTyJeHTa (HAO4YHO-OOpa3HH,
CIIOBECHO-JIOT1YHUH, aOCTPaKTHO-CUMBOJIIYHHNA Ta MPEIMETHO-TI€BHI) Moxe OyTH chopMoBaHO
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YOTHPHU CIIOCOOM IMOJaHHS HABYAJIBHOTO Marepiaiy: o0pa30TBOpYi 3ac00M HAOYHOCTI Ta aHIMAIlis;
cioBecHa (opma; JIOTIKO-CTPYKTYPHI 3aCO0M HAOYHOCTI; 1HTepakTuBHUM 3B 530K [13]. Ha ocHOBI
BiJTHECEHHS CTy/IEHTa JI0 IEBHOT'O THITY MUCIIEHHS Oy/ie 3MIHIOBATUCH MpiopuTeTHA (hopMa MOAAHHS
iHdopmarrii.
3 ypaxyBaHHSM YCiX BHILIEONUCAHUX CKianoBux MC anropuTM HaBYaHHS y CHCTEMi Ha
KOXXHOMY 3aHSTTI MOXe OyTH MOJaHUN y TAKOMY BUTJISIIL:
1. Buainenns niamaoxuau gomyctumux EH 3a dpopmymoro (12).
2. Buninenns 3 el migMHoxuan HeoOXximaux EH 3rigao (10).
3. BigOip yiekcuku A MPUKIAAIB 1 3aBJaHb BIANOBIIHO JO IIJICH HaBYAHHS 1 3HAHHS 1HIIUX
MOB.
4. BipmpautoBanns BuOpanux EH (momanns iHdopmarii, KOHTpOJIb 3HaHB) 13 ypaxyBaHHSIM
MpiOpUTETHOI (hOpMU TOJIaHHS 1H(POpMAITii.
5. Ilpu NOMMIKOBHX BIAMOBIIAX HA 3aBJAHHS — JIOTIOMOTA CTYACHTOBI 3 YpaxyBaHHSIM aHAJIOTiN
13 IHINMMH MOBaMH, SKMMH BiH BOJIOJIE.
6. BusnadyeHHs nmoTouHux imMoBipHOCTeW 3HaHHS EH 1 oOumcneHHs mBHAKOCTEH iX 3a0yBaHHS
3a popmyrnoro (4).
7. Ilporno3yBanHs MailOyTHiX iMoBipHOCTeH 3HaHHs EH cTynentom 3a (3).
8. Bu3HaueHHs ONTUMAJILHOTO IHTEPBALY YaCy MIXK 3aHATTAMU 32 hopmyoro (9).
SAx ©Gaummo, po3pOOJICHWH aNTOPUTM OXOIUIIOE BCi BUINE3TagaHi 3axadi, $SKi Mae
po3B’szyBati EHC y nporeci HaBuaHHs, 3a0€3Me4yI0Ud TaKOK HOro 1HIMBITyali3aliio.
BHCHOBKHM Ta NMepCcHeKTHBH MOJAJTbIINX J0CTiI:KeHb. TakuM uuHOM, po3podiena MC,
110 BKJIIOYA€ B ceOe WMOBIPHICHY MOJIENb 3HaHb CTYACHTA Ta HU3KY 1HIIHMX MapaMeTpiB, JO3BOIUTh
BU3HAYaTH HEOOXiTHI KEPYIOUi BIUIMBH IPHU YIPABIiHHI MPOIECOM HaBUAHHS TPAMATHKHU TOJIBCHKOT
MOBM. i BMKOpHMCTaHHS JacTh 3MOTY pealli3yBaTM HPUHLUIM iHAMBiAyanmi3auii HaByaHHSA Ta
BpaxyBaHHS pIJHOI MOBM TIpM HaBYaHHI TNOJbChKOI MOBU cryaeHTiB BH3  Vkpainu.
ExcniepumenTtanbHa nepesipka po3po0ieHoi MC € npemMeToM NoaibIioro JOCHiIKEHHS.
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A STUDENT MODEL AND LEARNING ALGORITHM FOR THE EXPERT
TUTORING SYSTEM OF POLISH GRAMMAR

When creating computer-assisted language learning software, it is necessary to use the
potential of information technology in controlling the learning process fully. Modern intelligent
tutoring systems help to make this process adaptive and personalized thanks to modeling the
domain and students’ knowledge. The aim of the paper is to investigate possibilities for applying
these methods in teaching Polish grammar in Ukraine taking into account its specifics.

The article is concerned with the approaches of using student models in modern intelligent
tutoring systems in order to provide personalized learning. A structure of the student model and a
general working algorithm of the expert tutoring system of Polish grammar have been developed.
The modeling of knowing and forgetting particular learning elements within the probabilistic
(stochastic) model has been studied, as well as the prognostication of future probabilities of
students’ knowledge, taking into account their individual forgetting rates. The objective function of
instruction quality with allowance for frequency of grammar rules within a certain amount of words
being learned and their connections to another rules has been formulated. The problem of
generating the next learning step taking into account the need for mastering previous, connected
rules has been studied, as well as determining the optimal time period between the lessons
depending on the current knowledge level.

Keywords: e-learning, expert systems, grammar, student model, tutoring algorithm.

KocTuxkos H. I1., Camconos B. B.

HaumnoHanbHbI YHMBEPCUTET NMUIIEBbIX TeXHOJI0rHil, KueB, Ykpauna

MOJAEJIb CTYAEHTA 1 AJITOPUTM OBYYEHUA ODKCHEPTHO-
OBYYAIOIIEN CUCTEMBI TPAMMATHKHA NMMOJIBCKOT O SI3bIKA

[Ipr co3maHuM 3IEKTPOHHBIX CPEACTB OOY4YEHHS WHOCTPAHHBIM S3bIKaM HEOOXOAMMO B
MIOJIHOM Mepe HCIOIb30BaTh NOTEHIIMAT HH(GOPMAIIMOHHBIX TEXHOJIOTUHN B YIIPaBICHUH MPOLIECCOM
o0yuyenus. CoBpeMeHHbIE MHTEJUIEKTyalbHble 00yJaroIue CUCTeMBbl Onarojgaps MOIETUPOBAHMIO
MpeIMeTHOM 00JacTh M 3HAHUM CTyAEHTa MO3BOJIIOT CAENaTh 3TOT MPOIECC aJalnTUBHBIM U
MHIVBUAYAIN3UPOBAaHHBIM. Llenbio cTaThu SBISETCS HCCIEAOBAaHNWE BO3MOXXHOCTEH NPHUMEHEHUS
3TUX METOJIOB B 00yYEHHH I'PpaMMAaTHKE MOJIbCKOTO fA3bIKa B YKpanHe ¢ y4€ToM e€ creupuKu.

B crarbe aHaNIM3MPYIOTCS MOAXOIBI K MCIOJIb30BAaHUIO MOJEIN CTYAEHTAa B COBPEMEHHBIX
MHTEJJIEKTYaJbHBIX 00YYaloIIMX CUCTEMax C LeNbio o0ecrevyeHrs UHIUBUIYyaTn3auu o0ydeHusl.
PazpaGotana CTpyKTypa MOJAENTH CTyAEHTa U OOIIMH aaropuT™M paboOThl IKCHEPTHO-0OyUaromen
CUCTEMBl T'paMMaTHKH{ IOJIbCKOTO si3bika. MccrnenoBaHo MmonenupoBaHUE 3HAHUN W 3a0bIBaHUS
CTY/ICHTAaMH C TEUYEHHUEM BPEMEHHU OTAEIbHBIX DJIEMEHTOB OOyUeHHsI B paMKax BEpOSTHOCTHOM
(CTOXacTUYECKOM) MOJIENIH, a TaKXKE MPOTHO3UPOBAHUE OYIYIIMX BEPOATHOCTEH 3HAHUS C YUETOM
WHIMBUYAIBHBIX CKOpOCTe 3albiBaHus y4yeOHOM uHpopmanmu. CdopmynupoBaHa IieneBast
GyHKIMS KadecTBa OOy4YeHHS, YUMTHIBAIOUIAs YAacCTOTHOCTh TIpaMMAaTHYECKUX TPaBUI U
orpeneIéHHOro 00bEéMa M3yyaeMbIX CIIOB M CBSI3ed ¢ OpyruMu mpaBuiamu. PaccmoTpena 3amaua
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(dbopMHpOBaHUS CIEAYIOIIEro Iara OOYyYeHHUs, Y4YUTHIBash HEOOXOAWMOCTH IPEIBAPUTEIHHOTO
yCBOEHMs 0a30BbIX, CBSI3aHHBIX IPABUII, a TAKXKE OIpPEesIeHNe ONTUMAIbHOIO HHTEpBaJla BpEMEHU
MEXy 3aHATUAMU B 3aBUCUMOCTH OT TEKYILLEr0 YPOBHS 3HAHUM.

KiroueBble cjioBa: anroput™M o0y4eHus, TpaMMaTHKa, 3KCIIEPTHBIE CUCTEMBI, JJIEKTPOHHbBIE
cpeacTBa 00y4eHHs, MOJIEIb CTY/ICHTA.
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34ACTOCYBAHHA OHTOJIOI'TH JI/IA CTBOPEHHA EA3 3HAHbD
HABYA/IBHUX KOMII’IOTEPHUX CHCTEM

DOI: 10.14308/ite000515

Y cmammi posensoaemvca 3acmocysanus oHmonocii 01 BUKOPUCAHHA MA pPo3poOKU
KOMN 1OMepHUX HaguanbHux cucmem. Posenanymo nedoniku nedazoiunux npoepamHux 3acodie ma
cucmem OUCMAHYILIHO20 HABYAHHA MA Nepesasu BUKOPUCMAHHA OHMONOIU npu ix po3pobyi.
OO6IpyHmMo6ano aKxmyanbHicmb CMEOPEHHA HABUANLHUX KOMN HOMEPHUX CUCMEM, 3ACHOBAHUX Hd
cucmemamu3o6anux 3HauuaAx. Pozenanymo xnacugixayiro eracmusocmeri, 8UKOPUCMAHHA ma
nepesaz ommoaoeiti. Cxapakxmepuzo8aHo nioxXoou 00 6upiuienHs npobiemu 8i000padiceHHs
OHMOJORIU, Nepuwuti 3 AKUX — pyuHe 8i000padcents, Opyaull — 3iCmasieHHs IMeH NOHAMb HA OCHOGI
ix nexcuunoi nodibHOCMi Mma UKOPUCIAHHSL CReYIAIbHO PO3POOIEHUX CILOBHUKIS. 3pobieno ananis
MO8, NPU3HAYeHUx 0 opManrbHO20 onucy onmonozit. Pozenawyma gopmanvua mamemamuyna
MoOellb OHMON02it mMa NnpoobaemMa y32004CeHOCmi OHMONO02IU, AKA NOJA2AE 8 MOMY, WO pPISHUMU
PO3podHUKAMU 0151 OOHIEL U miel dc npedmemuoi obracmi moxicyms Oymu cmeopeHi OHmMON0eIi,
CUHMAKCUYHO AOO0 CeManmuyHO 2emepo2enHi, i Ol iX CYMICHO20 BUKOPUCMAHHA HeobXiona
mpancnayis  abo  8i000padgcenHs.  3anponoHo8aHo  ancopumm 00 '€OHAHHA — OHMOO2IU.
Cxapaxmepu3z06ano npakmuume 3HAYEHHs PO3POOKU OHMON02II 018 eNeKMPOHHUX OCBIMHIX
pecypcie ma nepcnekmusu nooarbwux po3poooK i 00CNiOdHCeHb, a came peanizayis HuUX
CKIA008UX cucmemu iHmezpayii, ¢opmanizayis npoyecie inmeepayii ma po3pooxa Oinvu
VHIBEPCAbHUX ANI2OPUMMIB PO3ULUPEHHS OHMOJLO2IU NPOCPAMHO20 3aDe3nedenHs.

Knrouoei chosa: mellHuL? IHmenexm, baza 3HAHb, OHMON02IS, HABYANbHI CUCTEMU.

OO6csrn  iHQopmalii 3 KOXHUM POKOM CTPIMKO 30UIBLIYIOTBCSA, B1JIOYBAa€ThCA
nepeBaHTakeHHs iHpopmauiero. [loTik iHpopmanii HaxxoAuTh 3 Hayku, Oi3Hecy, IHTepHeTy Ta
IHIIKX JoKepen. AJle 3HaHHS € He JIUIIEe Y JFOJAWHU, BOHH MICTATHCS TAaKOXX Y HAKOMHUYEHUX JTaHUX,
K1 HeoOX1/1HO aHali3yBaTH. Taki 3HAHHS YaCTO HA3UBAIOTh «IIPUXOBAHUMMUY.

OueBHUIHO, 110 AJIS1 BUSABIICHHS «IIPUXOBAHUX)» 3HAaHb MOTPIOHO 3aCTOCOBYBATH CIIEl1aJIbHI
METOAM aBTOMATUYHOI'O aHaJli3y JaHHX, 3a JOMOMOIOI0 SKHUX JOBOJIUTHCS «100yBaTW» 3HAHHS 13
BEJIMYE3HOT0 00'eMy iH(OpMaIrii.

Enextponni ocBitHi pecypcu (EOP) akTuBHO poO3pOOJSIOTHCS Ta BIPOBAKYIOTHCS B
HaByanibHui mpouec [1-2]. CyuacHi mnporpamui 3acobu (II13), B Tomy uwMciai 1 cUCTEMH
mucraHiiiinoro HaByanHs (CJ/IH), ycmimHO BUpINIYIOTH 3aBAaHHS CTBOPEHHS, 30epiraHHs i
«IOCTaBKM» KOPUCTYBa4y€Bl 3HaHb, aJie IPHU LIbOMY ICHY€ PsI/i HEAOJIKIB:

1. TIpu po3po6ui I13 Ta C/IH He BpaxoByloThbcs MOTpeOU Ta iHAMBIAYalbHI NMapaMeTpu TOTO,
KOTO HaBYaIOTh. 3aJaHW{ TUTAH HABYAHHS MOMIMPIOETHCS HA BCIX CTYACHTIB OJHAKOBO,
HE3aJIeKHO BiJl HABMYOK 1 3HaHb KOHKpETHOro iHauBiga. CTporo 3aaaHa TPaeKTOPis
HaBUYaHHS, 3a3JaJeTib TOJAHWN TMEBHUN OOCAT OCBITHHOI iHGOpMAIli, HE T03BOJSIOTH
BpaxyBaTH OCOOJIMBOCTI KOXKHOTO CIOXKHMBaya 3HaHb, 1[0 iICTOTHO BiZJOOpaXa€eThCs HA SIKOCTI
OCBITH.

2. Tigrpumka ta onoBnenHs I13 ra C[AH — nuiax noporuit i Tpyaomictkuil. [losBa HOBUX 3HaHb
B IpEeIMETHIN Taigy3l HEMHUHYy4Ye MpPHU3BEIE 10 OHOBJIEHHS BCIX OCBITHIX PECYpPCIB, B SIKUX
BUKOPUCTOBYEThCS 1€ 3HaHHS. KpiM TOro, BUKOPUCTaHHSA OJHUX 1 THX K€ 3HaHb Y PI3HHX
MPEAMETHUX Taly3siX POOWUTHh BKpaidl HEJIETKUM TIATPUMKY 1 OHOBIJICHHS OCBITHBOTO
KOHTEHTY /10 aKTYaJIbHOI BepCii.

© Yepewmicina J1.0.
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CporozmHi [isi BUpIMICHHS IepepaxOBaHUX BHILE MPOOJIEM HaHOUIBII JOIUIBHUM €
3acTOCYBaHHA 0a3 3HaHb, 110 MPEACTABISAIOTH CO00K MOeNlb a0 KOHLEIMIII0 30epiraHHsl 3HaHb.
[ToBHOWIHHI 0a3u 3HaHB MICTITh B c00I He Tilbku (akTHuHy iH(oOpMariro, ane i mpaBUIia
BUBEJICHHS, JOIMYCKAlOTh aBTOMATU4YHI BHUCHOBKM IPO HOBOBBEACHI (PakTU 1 K HACTIIOK,
ocMHCIIeHY 00poOKy iHpopMaIrii.

EdexTuBHUM 3acO000M TIpEACTABICHHS Ta CUCTEMaTH3alii 3HaHb € OHToJorii. OHTOMOTIT
BUKOPUCTOBYIOTbCA Ui (hopManbHOI crienudikanii MOHATh 1 BIAHOIIEHB, SIKI XapaKTEPHU3YIOTh
MEeBHY rajiy3b 3HaHb. llepeBaroro OHTOJOrIN SIK cOCcOOy MpeAcTaBlIeHHS 3HaHb € iX QopmalibHa
CTPYKTYpa, sIKa CIPOIIYE KOMITIOTEpHY 00poOKy iH(DOopmaIii.

OHTONOTIYHUI MiaXiJ HaOyBae Bce OUIBIIONO BUKOPUCTAHHS JUIsl HaWpi3HOMaHITHIIIUX
tuniB iHpopmaniitnux cucrem (IC) Ta EOP [3-6]. IIpo 3poctatouy ponb oHtonorii anst IC cBinuurthb
TaKOXX BBEJCHHS B po00TI [7] MOHATTA KEPOBAHUX OHTOJIOTIAMU I1H(OPMAIIHHUX CHUCTEM
(Ontology-Driven Information Systems — ODIS). Onrounorii MmoxyTh BuKOopucTOBYBaTuCs B ODIS
miJ yac iX po3poOKH, BUKOPUCTAHHS, IHTErpaiii, a TaKoX MOXYTh MIATPUMYBATH PI3HI YaCTUHU
iHpopManiiiHoi cuctemu — iHTepdeiicn KopucTyBada, 6a3u JaHUX YH 1HIT KOMIIOHEHTH.

KHC, mo BHUKOPHCTOBYIOTH OHTOJOTII, 3HAXOJATh 3aCTOCYBaHHS IpPH PpO3poOIll Ta MO-
JIeTOBaHH] CHCTEM IPEJICTaBICHHs Ta iHTeprpeTanii iHdopmarii B mporeci HaB4aHHsA. OHTOJIOTIs
BHU3HAUa€ TEPMiHH, 32 JONOMOIOI0 SKHMX MOXKHA OMHCATH 1 CTPYKTYpyBaTH MPEAMETHY OO0JIACTb.
BukopucranHas oHTOJOTI epeKTHBHE ITiJ1 Yac MONIyKy i 00'eqHanHs iH(opMaIii 3 pi3HUX JKepern i
cepenoBuil. MoBa OHTOJIOTIi BHUKOPHUCTOBYETHCS Ui HalaHHS iH(opmalii 4iTKO BH3HAYEHOTO
3HA4YCHHs 1 fABJsiE OO0 3araibHUK HAOIp TEPMIHIB IJIsl OMUCY Ta MOJAHHS MPEIMETHOI 00JIacTi,
10 BUBYAETHCS.

BoHna BUKOpPUCTOBYETBCS K JDKEPENO MaHHUX JUIs 0araTboX KOMIT IOTEPHHX JOJATKIB (s
iH(pOpMaLIIHOTO TONIYKY, aHali3y TEKCTiB, BUIYYCHHsS 3HAHHS), JO3BOJSIOYH OibIl e€(EeKTUBHO
o0po0yATH CKIaAHY 1 pI3HOMaHITHY I1H@oOpMalito. BupimanbHuil BIIMB Ha (QYHKIIOHAJIbHI
MOJKJIMBOCTi OCBITHBOTO KOHTEHTY Ma€ MOJEIb JaHHX, sTKa BUKOPHCTOBYETHCS JUTSI TIPEACTABICHHS
3HaHb. [lepeBaroro OHTOJIOTIH B SKOCTI CIIOCOOY MPEICTABICHHS 3HaHb € iX (hopMasbHA CTPYKTYDA,
sIKa CIIPOIIYE iX KOMIT IOTEpHY 00pOOKY.

TakuM 4YHHOM, aKTyaJbHOIO € 3a/lada CTBOPEHHSI KOMIT IOTEPHUX HABYAIbHUX CHCTEM
(KHC), 3acHOBaHMX Ha CHCTEMaTU30BaHUX 3HAHHSX.

OHnTOMNOTisA — MPEJCTaBICHHS JAEIKOI MOBOIO MPOTrPaMyBaHHs 3HAHB MPO MEBHY MPEIMETHY
obnacte. OHAK, HE ICHYE 3araJIbHONPUIHATOTO BU3HAUYCHHS «OHTOJIOTI1», PI3HATHCS MOTJISIN 1 Ha
Te, 1110 BOHU MalOTh BKIIFOUaTH B cede [8-9].

[Ilono MeToaiB MOOYAOBU OHTOJOTIM, TO Ha ChOTOJHI ICHYE P MOB, MPU3HAYEHUX IS
¢dopmansHOTrO onmcy ontoJoriil. Cepen HaiOIbIm Bitomux i BukopucroByBanux: KIF (Knowledge
Interchange Format), DAML+OIL (DARPA Agent Mark up Language), OWL (Ontology Web
Language). IcHyIOTh TakoX IHCTpyMEHTaJbHI 3aco0HM, IIO MIATPUMYIOTH PO3POOKY OHTOJIOTIH
BIJIMOBI/THO JI0 ITUX CHEIU(IKAIIH.

AHaJi3yl0ud KOHCTPYKLIi TaHUX MOB ()OPMAJIBLHOTO OIKCY, MOYKHA MOMITUTH, 1110 HAaBITh Y
HanOeI posmupeHid 3 HUX OWL, mo Bxmrogae OIL+DAML, icHyIOTh neTaibHI MOMJIMBOCTI
JIUIIE JJI 3aJaBaHHs KJIaciB, MiJIKJIACIiB Ta X WICHIB (TaKCOHOMIT), IS 1HIITMX K€ THITIB BITHOIIICHb
He Tiepe0avaroThCsl CreliaabHl eIeMEHTH — 1X MOYKHA 3a7[aBaTH JIMIIE Yepe3 BJIACTUBOCTI KJIACiB.
Ha npakTumi OifbInicTh i3 BXXE€ CTBOPEHHUX OHTOJOTIH € MAaKCUMYM 1€papXidHOIO0 CTPYKTYpOIO
MOHATH TpeaIMeTHOI 00macTi. ToOTO pPO3pOOHUKAMHU PO3IIISIAIOTHCS JIMINE TakKi BiTHOIICHHS MIX
MOHATTSIMH, SIK «BUA-KJIAC» Ta PialIe «00’ €KT-aTpuOyT».

Toni, sixk y aeskux po6orax [10], po3pobiieHo kimacudikaiito BIACTHBOCTEH OHTOJOTIH Ta
YTOYHEHO TMepeNiK CTPYKTYPHHUX BJIACTUBOCTEH (TAaKCOHOMIUHI 3B’SI3KM, KOMIIO3WIIHHI 3B’S3KH,
TOMOJIOTTYHI 3B’SI3KH, 3B’SI3KM CYTHOCTEH 3 IpOllecaMiu, MPUYWHHO-HACTIAKOBI 3B’SI3KH, 4acOBi Ta
IIPOCTOPOBI 3B SI3KH).

BingmoBimno mo xonmeniqii Semantic Web ctBopenns RDF-ommcie Ta OWL-oHTOMOTI#H
MOKJIa/IeHe Ha OKPEMHUX PO3pOOHUKIB. | Ha CHOTOJHI, MONPH JOCUTh HE3HAYHI HAMPAIIOBAHHS B
J1aH1 PO3POOKH OHTOJIOTIH, BXKE BUHUKAE MPOOJIEMa Y3TrOPKEHOCTI OHTOJIOTH, sIKa MOJISITaeE B TOMY,
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10 PI3HUMH PO3POOHHMKAMU JJIsl ONHIET W Ti€i X MpeaMeTHOI 00JacTi MOXYTh OyTH CTBOpEHi
OHTOJIOTIi, CHHTAKCMYHO a00 CEMAaHTHYHO TETePOTCHHI, 1 i iX CyMICHOTO BHKOPHUCTaHHS
HeoOXigHa TpaHCHALis abo BinmoOpaKeHHS (BHUABICHHS BIAMOBIIHOCTI MDK TOHSTTAMHU JIBOX
oHTOJOTIi) [11].

IcHye nexinbka MigXOAiB 10 BHUpIIEHHS MpoOIeMHu BiZOOpakKeHHS OHTOJIOTIH, Mmepiui 3
AKUX — pydyHE BIJOOpaKE€HHsS, IIJISIXOM BCTAaHOBJIEHHS BIJHOLIEHb MDK KOHLENTaMH,
3MIACHIOBAJIOCA JUIA  JIeSIKUX BenUKuX oHrtonorid [12]. IIpoGimema 3acTocyBaHHS pPy4YHOTO
BIJIOOpaXEHHSI B TOMY, III0O PO3MIp OHTOJIOTIM MOXE€ OyTH YK€ BEIMKHUM 1 NMPOAOBKYBAaTUME
HApOILyBAaTUCS, 1[0 BUMaraTuMe HaJa3BUYaiiHO 0arato JIOACHKHX 3YCHJIb JJIs iX BigoOpaskeHH:.
Tomy, npupoAHO, 110 TOCIITHUKY IYKAIOTh HUISIXU BiJOOpa)kaTH OHTOJIOT1l aBTOMaTHYHO.

JlocuTh 3HaYHA KUIBKICTh NOCHiIKEHb, cepen akux 1 [13], mpucBsueni po3poOui 3acobiB
BiJIOOpa)KeHHS OHTOJIOTIH Ha OCHOBI METOJIB MAIIMHHOTO HaBYaHHS, Cepell SIKUX OCOOIMBOIO
MOMYJISIPHICTIO KOPUCTYIOTHCS METOAU Kiacudikaiii TekcTiB. OfHaK pe3yabTaTH TYT 3aJeKaTh BiJ
SKOCTI HABYAJbHUX JAHMX, a MIATOTOBKA 1X BPYYHY ISl COTEHb MOHAThH IOCUTH CKJIaJHA 1 I0pora,
10 3MEHIITY€e PUBAOIMBICTH TEKCTOBOI KJIacH(iKallii.

e ogHMM IMiAX0A0M JI0 BiIOOpa’KEHHSI OHTOJIOTIH € 3iCTaBJICHHS IMEH MOHATH HAa OCHOBI X
JIEKCUYIHOI TIOIIOHOCTI Ta BUKOPUCTAHHS CHEIiaIbHO po3podiieHnx cioBHUKIB (Word Net), B sIKuX
OIMCaHI BiTHOIIEHHS MK KOHILIENITaMH (CHHOHIMIsI) Ta BIACTUBOCTI PsAy KOHIIEITIB.

AJNBTEpHATUBHUM HANPSIMKOM JIOCITI/DKEHb € aBTOMAaTHYHE CTBOPEHHS OHTOJIOTIH, SKEe Ha
ChOTOJIHI 3BOAMUTHCA /10 ABTOMATHMYHOTO aHOTYyBaHHS TekcTiB y Web. AHani3 pobiT B 1bOMY
HanpsIMKy 1mojaaHo B [14], ne mokazaHo X 0OMEXCHHsI BHIUICHHSIM IEBHOTO TUIY BiTHOIICHB JJIS
aHOTyBaHHsS, a00 X BUKOPHCTAHHSM U1 aHOTYyBaHHS IEBHOI OHTOJIOTIi. Pe3ynbraTtu anamizy
MPOTIOHYETHCSI aBTOMATUYHO BinoOpaxkatn y OWL — ommcu 3a mormomororo OntoSem2OWL.

PosrisnemMo MareMaTH4Hy MOJI€Ib OHTOJIOTI].

ITin dopmanbHOO MOAeato OHTONOrT O PO3yMITUMEMO BHOPSAKOBAHY TPIMKY Takoro
purisny: O = (C, R, F),

ne C — cKiHYeHHa MHOXKMHA KOHLIENTIB (IIOHATh, TEPMiHIB) MIPEIMETHOI 00J1acTi, Ky 3a/1a€
ourouorisa O;

R — ckiHYeHHAa MHOXKMHA BiJIHOIIEHb MK KOHIIETITAMHU (TOHSATTSAMH, TEPMiHAMH) 33JaHOL
MpeAMETHOI 00J1acTi;

F — cxinuenHa MHOXHMHA (YHKIIH iHTepIpeTalii (akcioMaTu3arlisi), 3aJaHuX Ha KOHIIETITaX
YH BIJHOIICHHIX OHTOJIOTIi O.

3a3HauMMoO, IO NPUPOAHUM OOMEXKEHHSM, II0 HaKIagaeTbcs Ha MHOXUHY C, € Horo
CKIHYEHHICTh 1 HE MOpOXHICTh. [HIIA piy 3 KOMHoHeHTamMu F 1 R y Bu3HaueHHI oHTOjOrIl O.
3po3yMino, 110 1 B IbOMY BUNAAKY F'1 R MatoTh OyTH CKIHYEHHUMH MHOKHHAMHU.

3aBnaHHA 00’€HAHHS OHTOJOTIM € HalOUIbII YacTo BUPIIIYBAHWM IPU CTBOPEHHI 0aszu
3Hanb KHC. Tomy po3risiHeMo Oulbll JeTalibHO poOOTY MiACHCTeMH 00’€THAHHS OHTOJOTIH.
OmnTonoriss posrisiiaeTses sK rpad kiaciB. KokHe MOHATTSA € BEpIIMHOIO, a BIJHOCHHHU Kjac-
migknac € ayramu. Kmac 6e3 6a3oBoro kimacy € BepmuHOw rpady. J[03BoJeHO MHOXHHHE
CHaJKyBaHHA. bynemMo po3risiaté OHTOJIOTIT, IO MPEACTABIAIOTHCS €IMHUM rpadoM MOHATH 3
OJTHIEI0 KOPEHEBOIO BepIInHO0. ['pad He Mae mocuIaHp Ha 30BHIIIHI OHTOJIOTII.

AnropuT™M 00’ € THAaHHS OHTOJIOT1M BKJTIFOUA€ HACTYIHI YKPYITHEH1 Jii.

1. BupiBHIOBaHHS MOPS/KIB OHTOJIOTIH.
2. Po3B’s3aHHS KOHQUIIKTY 1IMEH.
3. OO0’emHaHHS KiaciB Ta iX BIACTUBOCTEH 1 BITHOCHH.

[Tin mopsiiKOM OHTOJIOTII PO3YMIEThCSI KUIBKICTH PiBHIB iepapxii rpady. IIpomnonoBanuit
JITOPUTM MOXKE TPAIIOBATH MPU BUKOHAHHI JBOX BHMOT, SIKI MPE’ SIBISIOTHCS 10 OHTOJOTIMH, 1110
00’ € THYIOThCSI:

— KIUIBKICTH PiBHIB i€papXii MOBMHHA OYTH OJTHAKOBOIO;
— HE NMOBUHHO OyTH 30iry IMEH MOHSTH, IO 3HAXOIATHCS B OHTOJIOTISIX HA PI3HUX PIBHAX
iepapxii, ToOTO MOBHMHEH OYTH BiJICYTHIM KOH(IIIKT iMEH.
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B anroputmi omHa 3 OHTOJNOTIH BBaxkaeTbcs 0a30BOIO, IHINA — TOKO, IO JOIMOBHIOE.
Anroputm Oyne mpaifoBaTH OUIbII €(PEKTUBHO, SKIIO 0a30Ba OHTOJIOTIS OuNbIIE, HDK Ta, IO
JOMOBHIOE. IMOBIPHICTH TOTO, IIO OHTOJOTII, 5IKi 00’€IHYIOTHCS, OYAYTh MaTH pi3HYy i€papXiduHy
CTPYKTYpY, AOCUTH BelnKa. JlJii KOpeKTHOiI poOOTH 3ampOrOHOBAHOTO AJITOPUTMY HEOOXiIHO
BUPIBHIOBAaHHS TMOPSAJKIB OHTOJIOTIH. BuUpIBHIOBaHHS TMOPSAAKIB — II€ TNPOLEC NPUBEIACHHS
1epapxigyHOi CTPYKTYpH OHTOJIOTII 3 MEHINIOI KUIBKICTIO PIBHIB i€papxXii 0 CTPYKTypH Ipyroi
onronorii. Ilponec peanizyeTscsi NUIIXOM TOJaBaHHS B 1€PApPXiYHY CTPYKTYPY (DIKTMBHHX DiBHIB
iepapxii. IMeHa MOHTH Ha PIKTUBHUX PIBHAX i€papXii HE PO3MIISIAIOTHCS IPH POOOTI aITOPUTMY.

CyTHICTh IPOTIOHOBAHOTO AJITOPUTMY IOJISTAE B HACTYITHOMY.

1. dopMyBaHHS CMHCKY 30DKHHUX IMEH IMOHSATH OHTOJIOTIH, 110 3HAXOMATHCS HA PI3HUX PIBHAX
iepapxii.

2. ®opmyBaHHS CHHCKY 30DKHUX IMEH IMOHSATH OHTOJIOTIH, IO 3HAXOIATHCS HAa OJHAKOBHUX
piBHSX i€papxii.

3. ®opMyBaHHS CHOUCKY IMEH TMOHATH OHTOJOTII, IO JONOBHIOE, JUISl SIKHX BIACYTHS

CUHOHIMIYHICTh TIOHATH y 0a30Biii OHTOJIOTI] HAa OJTHAKOBUX PIBHSX l€papxii.

Cnucok, orpumanuii Ha kpori 1 10 movyatrky 00’ € IHaHHS OHTOJIOTIH, Ma€e OyTH PO3TIISHYTUI
eKCIIEPTOM 3 METOIO pO3B’sI3aHHs ICHYI0UOro KOHGIIIKTY iMeH. ToOTO KOH(IIIKT iMEH TTOBUHEH OyTH
yCyHEHU#l 10 poboTu anroputMy Ha kpomi 2 1 3. Ha kpoui 2 CHHOHIMIYHI MOHSTTSI OHTOJOTIN
AHAJI3YIOTHCS MOJAYIIEM «IIepeBipKa BiAmoBiaHOCTI». Ha kpori 3 He301KHI TOHATTSI 00pOOISIOTHCS
MOJIyJIEM «aHaJli3 €JIeMEHTIB, 10 HE 30iratoThCsI.

3anponoHOBaHUN AITOPUTM 00’ €IHAHHS OHTOJOTIH € BAXJIMBOIO CKIIAIOBOI YaCTHHOIO
1HCTpyMeHTanbHuX 3aco0iB iHTerpanii EOP mis ctBopeHHs oHTONOTrIYHHUX 0a3 3HaHb. OCKUIbKU
TpaIUIIHHAN TiX1/1 0 HABYAHHS B HAII Yac CyTTEBO MOTICHWIN AIbTEPHATHBHI METOIM HABYAHHS,
ki Oa3ytoTbes Ha iHpopmaniiiHux TexHojorisx. CydacHi KHC € 3acoboM mpencTaBieHHS
1H(opMallii, 3aCBOEHHS 3HAHb 1 yMiHb, IPOMIDXKHOI 1 MIJICYMKOBOI nepeBipku. OHTOMOTTYHUM MiAX1]
70 CTBOpEHHSI mpeaMmeTHoro HarmoBHeHHs EOP moxe OyTH IOCHTH NMPOAYKTHBHHM, OCKUIBKH 32
HOro 3aCTOCOBYBaHHS 0 3MICTy HaBYaHHS KUIBKOX MPEAMETIB MO>KHA OTpUMAaTH abCOIIOTHO HOBE
OaueHHs! MDKIIPEAMETHHUX 3B S3KIB.

IrHOpYBaHHS CHCTEMHMX acIleKTiB 1HXKEHepii MPorpaMHOro 3abe3NnedyeHHs, sIK IpaBuiIo, BeJe
no toro, mo 113 1 C/IH He BignoBinaoTh BUMoOram obpaHoro oOjajHaHHS, ab0 HE IHTErpyeThCs
IHIIUMH ~ CUCTeMaMHU. 3acTOCYBaHHS OHTOJIOTIH JJI TpPEJICTaBIE€HHS 3MICTy HaBYAJIbHHUX
KOMIT IOTEPHUX J03BOJUTH ABTOMATH3yBaTH JIOMOMOTY BUKJaJayaM IpPHU CTBOPEHHI BiAMOBITHHUX
HaBYaJIbHO-METOMYHUX MaTepiaiB.

3aBlaHHAM MOAAJIBUIMX PO3POOOK 1 JOCHIKEHb Mae OyTH peanmi3aiis IHIIMX CKJIaJOBHX
CHCTEeMM 1HTerpauii, Qopmainizamis MOpoueciB iHTerpauii Ta po3poOka OUIBII YHIBEpCATbHHUX
QJITOPUTMIB PO3IIMPEHHS OHTOJIOTIH MPOrpaMHOro 3a0e3neyeHHs .
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Cheremisina Lyubov

NPU. M. P. Drahomanova, Kiev, Ukraina

USE OF ONTOLOGIES FOR KNOWLEDGE BASES CREATION TUTORING
COMPUTER SYSTEMS

This paper deals with the use of ontology for the use and development of intelligent tutoring
systems. We consider the shortcomings of educational software and distance learning systems and
the advantages of using ontology’s in their design. Actuality creates educational computer systems
based on systematic knowledge. We consider classification of properties, use and benefits of
ontology’s. Characterized approaches to the problem of ontology mapping, the first of which —
manual mapping, the second — a comparison of the names of concepts based on their lexical
similarity and using special dictionaries. The analysis of languages available for the formal
description of ontology. Considered a formal mathematical model of ontology’s and ontology
consistency problem, which is that different developers for the same domain ontology can be
created, syntactically or semantically heterogeneous, and their use requires a compatible broadcast
or display. An algorithm combining ontology’s. The characteristic of the practical value of
developing an ontology for electronic educational resources and recommendations for further
research and development, such as implementation of other components of the system integration,
formalization of the processes of integration and development of a universal expansion algorithms
ontology’s software.

Key words: artificial intelligence, knowledge base, ontology, tutoring system.

Yepemucuna JI1060Bb AJIeKCAHAPOBHA

HITY um. M. II. IparomanoBa, KueB, Ykpanna

WCHOJIb30BAHUE OHTOJIOT UM JIJIsI CO3JIAHUSA BA3 3HAHUM YYEBHBIX
KOMIIBIOTEPHBIX CUCTEM

B crarbe paccmarpuBaeTcsi NpUMEHEHHE OHTOJIOTHH JJIsl MCIIOJIB30BAHUS U pa3pabOTKH
MHTEJUIEKTYaJIbHBIX O0YYaloUIMX CUCTeM. PacCMOTpeHBI HEIOCTaTKHM YYEOHBIX MEAarormyecKux
OPOTPaMMHBIX CPEJICTB M CHCTEM JUCTAHIIMOHHOTO OOYyYeHHWs, a TakXke MNperMyIIecTBa
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WCIIONIb30BAHUSI OHTOJIOTMHM Tipu uX pa3paborke. OOOCHOBaHA AaKTYaIbHOCTh CO3JIaHUS
MHTEJUICKTYQJIbHBIX OOYYalolUX CHCTEM OCHOBAaHHBIX Ha CHCTEMaTH3WPOBAHHBIX 3HAHUSX.
PaccmMoTpeHo mpemMyIecTBa  HCIOJNB30BAaHHMS H  KJIACCU(MUKAIMIO CBOWCTB  OHTOJIOTHIA.
OxapakTepr30BaHbl MOAXObI K PEIICHUIO TPOOJIEMbI OTPAXKEHUS OHTOJIOTHH, TIEPBBIA U3 KOTOPBIX
— pY4HOE OTOOpa)XKCHHsI, BTOPOH — COIMOCTABICHUE MMEH MOHSATUH Ha OCHOBE HMX JICKCHYECKOTO
CXOJICTBA M UCITOJIb30BaHUS pa3paboTaHHBIX clioBapei. Cienan aHalu3 S3BIKOB, MTPETHA3HAYECHHBIX
s (GopMaIbHOrO oOmucaHusi oHTojorui. Paccmorpena dopmanpHas mareMaTudeckas MOJETh
OHTOJIOTUA W TpoOJieMa COTJIACOBAHHOCTH OHTOJIOTHMM, KOTOpas 3aKIIYacTcs B TOM, 4TO
pa3TMYHBIMHU pa3pabOoTUYMKAMU Il OJHOW M TOW K€ MPEAMETHON 00JIaCTH MOTYT OBITh CO3JaHBI
OHTOJIOTUH, CHHTAKCUYECKH WJIM CEMaHTUYECKH TEeTePOreHHbIC, M JJII HUX COBMECTHOTO
WCIOJIb30BaHUSI HEOOXOAMMA TPAHCIISIIKS UM 0ToOpaxeHwus. [Ipemioxen anroputM o0beIMHEHUS
oHTOJIOTHH. OXapaKTepU30BaHO MPAKTUUYECKOE 3HAUCHNUE PAa3paOOTKH OHTOJIOTHUH IS DJIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB M IEPCICKTUBBI MX NAIBHEUIMX pa3paboTOK W HCCIEAOBaHUM, a
MMEHHO peaJln3alis COCTABISAIONINX CUCTEMbI MHTET ALK, (POpMATTU3AIIHS TPOIIECCOB HHTETPALIHH
u pa3paboTka 0ojiee YHUBEPCAIBHBIX QITOPUTMOB PACHIMPEHHS OHTOJIOTHH MPOrPaMMHOTO
obecrieyeHus.

KiioueBble c¢j10Ba: WCKYCCTBEHHBIM WHTEIUICKT, 0a3a 3HAHUW, OHTOJIOTHS, Y4eOHBIE
CHUCTEMBI.
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AHOTAIII / SUMMARY / AHHOTAI[HH

I'nazynoBa Ogena, Bonommna Tersina

HauionanbHuii yHiBepcuTeT OiopecypciB i mpupoaoxkopucryBaHHsi Ykpainu, Kuis,
Ykpaina

TUNIA  HABYAJIBHUX  IHTEPHET-PECYPCIB JJISI  OPrAHI3ALIL
CAMOCTIMHOI POBOTH CTYJEHTIB IT-CIEIIIAJTIbHOCTEM

CamocriifHa poOoTa € OJIHI€I0 3 OCHOBHUX (opM HaBUaHHSA MaWOyTHIX ¢axiBIliB 3
iHopmariiHux TexHoorid. OCHOBHI MPakTUYHI MPOodeCiHHO-OPIEHTOBaHI HABUYKH HAOYBAOTHCS
JUIIE HUIAXOM TSDKKOI caMOCTiHHOI poOOTH miJx 4yac BUKOHAHHS 3aBJaHb 13 MpOrpamyBaHHS,
anropuTMizanii, mpoekTyBaHHA ¥ 1H. Po3poOka edexkTUBHUX HaBUaJIbHUX pECypcCiB, SKi
JIOMIOMOXKYTh CTYAGHTaM B 1HAWMBIAyanbHId poOOTi, PO3MOBCIO/DKEHHS TaKuWX MarepiaiiB 3
JIOTIOMOT010 [HTepHeT miJBHIIy€e SIKICTh HaBUaJIbHOTO mporecy. IHdopmaiiifiHO-0CBITHI pecypcH
I CAaMOCTIHHOT pOOOTH CTYACHTIB Ha CHOTOAHINIHIN J€Hb € OJHUM 3 Halie(heKTUBHIMINX 3acO0iB.
Metoarka CTBOPEHHSI 1 BUKOPUCTAHHS IIMX PECYPCIB BUMArae MOCTIHHHUX JIOCTIDKEHb Yy CHITY
IHTEHCUBHOTO PO3BUTKY HOBHX 1H(OPMALIHHIX TEXHOJOTIH. Y 3alpONOHOBaHIN CTATTI PO3TIIIHYTO
HalOUIbI eEeKTUBHI IHCTPYMEHTH 1 TEXHOJOrIi CTBOpeHHS [HTepHeT-pecypciB Ui caMOCTIHHOT
pobotu cryzaentiB IT-creniansHocTell, OOTpYHTOBaHI METOIM 1X BHKOPHCTAaHHS B HAaBYAIBHOMY
mporeci. Tako BHU3HauYeHI HaWOUIBII edeKTHBHI 3acoOu aia  oprasizamii  popManabHOI,
HedopManbHOI Ta iHGOPMaTBHOT OCBITH: TPO]ECiiHO-OpIEHTOBAHI CallTH, MAaCOBI BIIKPHUTI OH-JIAH
KypcHu, OJIOTH POrpaMicTiB, IpodeciiiHi TPyNny B COLIaIbHUX MepekKax, CAlTH HOBHH 1 T.1H.

KurouoBi cioBa: camocriitHa po6ota, (opmanbHe HaBuaHHS, HedOpMallbHE HaBYaHHS,
InTepHeT-pecypcu, BiIeOypOK, BiZIeOJIEKIis, COLliaNnbHI Mepexi, BeOiHap.

Glazunova Olena, Voloshyna Tetyana

National University of Life and Environmental Sciences of Ukraine, Kiyv, Ukraina

TYPES OF ACADEMIC INTERNET-RESOURCES FOR IT STUDENTS’
INDIVIDUAL WORK MANAGEMENT

Individual work is one of the main forms of organization of academic process for students of
IT specialties. Main practical professionally oriented skills and abilities are retained only due to
students’ hard individual work while doing tasks in programming, algorithmization, designing etc.
development of effective academic resources will help students to work individually as well as
comfortable ways of delivering such materials with the help of Internet guarantees enhancing the
quality of studies. Information and educational resources for independent work of students today are
one of the most effective means. The technique of creating and using these tools requires constant
research through the rapid development of new information technologies. The present article
describes the most effective tools and technologies for creating online resources for self-study IT
students, grounded methods of their use in the educational process. The most commonly used tools
for formal and informal components of independent work are identified: professionally-oriented
sites, massive open online courses, blogs programmers professionally groups on social networks,
news sites, and so on. Studies show a significant improvement of independent work of students on
the study material by using video tutorials.

Key words: self-study, independent work, formal learning, informal learning, Internet
resources, video tutorial, video lecture, social networking, webinar

I'nazynosa Ejsiena, Bosiommna Tarbsina

HanmnonanbHbIl yHHMBepcHUTET OHOPeCYpCOB H NPUPOAONOIb30BaHNs YKpanHbl, Kues,
Ykpanna

TUIIBI  YYEBHBIX  HMHTEPHET-PECYPCOB JJId  OPIrAHU3ALUNU
CAMOCTOSITEJBHOM PABOTHI CTYJEHTOB UT-CHEIIUAJIBHOCTEM

CamocrosTenbHas paboTa SBISETCS OIHOH M3 OCHOBHUX (opM oO0ydeHHs Oymymmx
CTICIUAIMCTOB MO0 WH(POPMAIMOHHBIM TEXHOJOTHIM. [ JlaBHBIE MpakTHYECKHe MPOdeCCHOHATBHO-
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OPHEHTUPOBAHHBIC HABBIKM CTYACHTHI MOJYYalOT IYTeM TSDKEJIOH CaMOCTOATENbHOW paboThl BO
BpeMsi BBIITOJCHUHUS 33/IaHHiA 110 POrPaMMUPOBAHUIO, AITOPUTMH3AINH, IPOSKTHPOBAHHUIO H T.]I.
Pazpabotka 3(h(heKTUBHBIX YUEOHBIX PECYPCOB, KOTOPHIE MOMOTYT CTyJIEHTaM B WHIAMBHyaTbHON
paboTe, pacmpoCTpaHEHHE TAKUX MaTEpPUAIOB C IMOMOIIbI0 VHTEpPHET, MOBBIIIAET Ka4eCTBO
o0yuenust. MTupopMaiimoHH0-00pa3oBaTelibHbIE PECYPCHI ISl CAMOCTOSTEIILHON pabOThI CTYICHTOB
HA CETOHSAIIHUI JIeHb ABJIAIOTCS OIHUM U3 CaMbIX 3P (PEKTUBHBIX CPeaCTB. MeToMuKa CO3aHus U
HCIIOJIb30BAHHUA 3TUX CPCIACTB Tpe6yeT IIOCTOSIHHBIX I/ICCJ'IGI[OBaHI/If/'I B CHMJIY MHTCHCUBHOI'O Pa3BUTHUA
HOBBIX HMH(MOPMAIMOHHBIX TEXHOJOTHHA. B MpeiIoKeHHOW CTaThe pPacCMOTPEHbI Hambosee
3¢ deKTUBHBIE HHCTPYMEHTBI U TEXHOJIOTUH CO3JaHus VHTepHET-pecypcoB Al CaMOCTOSTEbHON
pabotsl crymeHToB WMT-crenuanbHOCTEH, 0OOCHOBAHBI METOMABI WX HCIOJIB30BaHUS B Y4eOHOM
nporecce. Takxe onpenenensl Hanbonee 3 EeKTUBHBIC CPEACTBA Ul OpraHu3anuu (HopMaIbHOTO,
HeopMaTbHOTO U MHGOPMAITBLHOIO 00pa30BaHMs: MPOGECCHOHATLHO-OPUEHTUPOBAHHBIC CAMTHI,
MacCOBBIE OTKpPBITHIE OH-JIAH KypChl, OJIOTM MPOTrpaMMHCTOB, MPOQGECCHOHATIBHBIE TPYIILI B
COIMAJIBHBIX CETSIX, HOBOCTHBIC CANTHI U T.]I.

KiroueBble cjoBa: camocTosTenbHas pabora, (opmanbHOe 0O0ydeHHE, HehOopMaabHOE
o0yuenue, IHTepHET-pecypChl, BUICOYPOK, BHICOJIEKIIUS, COIIMATbHbIC CETH, BEOUHAP.

Kopnyra B. A.

IBano-PpankiBcbKUil HaLiOHAJBLHUH TexXHIYHMI yHiBepcurer HadTm i rasy, IBano-
®paHKIiBCbK, YKpaiHa

BUKOPUCTAHHA METOJAUKH OLNIHIOBAHHASA E®EKTUBHOCTI
3AITPOBA/IPKEHHS EJIEKTPOHHOI'O JOKYMEHTOOBIT'Y Y HABYAHHI

Y po0OTi pO3MIISIHYTO METOAMKY IMPOBEACHHS TEXHIKO-CKOHOMIYHOI OIIHKH 3aIPOBAKCHHS
CUCTEM EJIEeKTPOHHOr0 IAOKYMEHT000iry. OOIrpyHTOBaHO HEOOXiIHICTh BHUKOPUCTAHHS METOIMKHU
aHaJli3y CHCTEMH JIOKYMEHTOOOIry 3 1HTYiTUBHO 3pO3yMUIMM OIIMCOM IIPOLECIB poOOTH 3
JOKYMEHTaMH. 3aIllpollOHOBAHO BUKOPHUCTAHHS KapT-TaOJULb ISl OMUCY MOCTIIOBHOCTI poOOTH 3
JOKyYMEHTaMH Ta JeTalizallii KUIbKICHUX XapaKTepUCTHK MOTOKY JOKyMeHTiB. Omuc Oi3Hec-
MIPOLIECIB OpraHi3alii y BUIJISAl KapT-TaOaullb T03BOJIMB MIPOBOAMTH OINKC OpraHizallii JOBUIBHOTO
MacmTaly, 3 0AHOTO OOKy, y 100pe CTPYKTYpOBaHOMY BMIJIA[I, 3 1HIIOTO — y MPUPOAHIN (opmi
BepOanbHOrO omnucy. [IpUpoaHICTH ONMUCY Ja€ 3MOTY 3alOBHIOBATH TAaOJHUINl K 13 3ally4€HHSIM
CTOPOHHIX (haxiBIiB, TaK 1 CHJIaMHU CIIBpOOITHUKIB OpraHizalii—3aMOBHHKA, HE3aJIe)KHO BijJ PiBHS
KOMIIETEHIII] Y CTBOPEHH1 iIHPOpMAIITHIUX CUCTEM.

Po3pobneno anroputM po3paxyHKy 3aTpaT uacy Ta BHUTpaTHHUX MaTepialiB Ha
JIOKYMEHTOOOIT. 3alpolOHOBAHO CIIOCIO BUKOPUCTAHHS €KCHEPTHUX OI[IHOK TPYAOMICTKOCTI A1 13
JOKYMEHTaMH Ha OCHOBI1 BIIHOBJICHHX 13 KapT-TaOJIHIIb CIIMCKIB JIOKYMEHTIB Ta Aiil 3 HUMH.

Po3poGneno ¢opMmy mnogaHHS pe3yabTaTiB PO3paxyHKIB, 3pY4HY JMJii OOTpYHTYBaHHS
HEOOXITHOCTI aBTOMaTHU3allii, TEXHIYHOIO Ta MaTepiallbHOTO 3abe3MeueHHsT pPOoOOYNX MICIh
MpaIliBHUKIB, BU3HAYEHHS HEOOXITHUX TPaB JOCTYITY.

Po3paxyHku 3ampONOHOBAHO MPOBOJUTH 3aco0aMH €IEeKTPOHHUX Talnuib. PesymbraTi
pPO3paxyHKIB JO3BOJSIOTH OOIPYHTOBAHO MPHUIMATH PIMICHHS SIK MO0 IITATy, TaK 1 010 00cATy
BUKOHAHHS POOIT IMpaliBHUKaMHU, BCTAHOBUTH (hiHAHCOBI Ta MarepiajibHi 1HAEKCH e€(PEeKTHBHOCTI
1HBECTHIIIN.

Onwucano pe3ysnbTaTH 3aCTOCYBAaHHS METOJUKU Y HABYAJILHOMY IPOLIECI.

KirouoBi cioBa: eneKTpoHHUN JOKYMEHTOOOIr, TEXHIKO-€KOHOMIUHE OOIPYHTYBAaHHS,
aHaJi3 JOKyMEHTOOOIrYy.

Kornuta V.

Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk,
Ukraina

USING THE METHODOLOGY FOR ASSESSING THE EFFECTIVENESS OF THE
IMPLEMENTATION OF ELECTRONIC DOCUMENT MANAGEMENT IN EDUCATION

A feasibility assessment of the implementation of electronic document management systems
is considered in the article. The necessity of the use of analysis workflow system methods with an
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intuitive description of the process of working with documents is justified. The uses of a card table
to describe the sequence of work with documents and detail the quantitative characteristics of the
documents flow are proposed. Business processes’ description of the organization in the form of
card tables allowed doing the organization’s description of any scale on one hand in a well-
structured aspect, on the other hand — in a natural form of verbal description. Native description
gives a possibility to fill in the table with the assistance of outside experts as well as by the
customer organization’s staff, independently of the competence level in the development of
information systems.

The calculating algorithm of the time and consumables for document management is
developed. The using of expert estimates method for complexity of operations with documents is
developed.

The form of presentation of the calculation results, easy for justifying automation, technical
and material support of staff jobs and determination of the appropriate access rights is developed.

The calculations of spending by means of spreadsheets are invited. The results of
calculations allow making decisions to the state as well as to the amount of work employees and to
establish financial and material indexes of investments efficiency.

The results of the application of techniques in the teaching process are described.

Key words: electronic document, feasibility study, analysis workflow

Kopnyra B. A.

NBano-PpaHKOBCKUIT HAIMOHAJIBbHBbIH TeXHUYECKHII YHUBepCUTeT He(TH H rasa,
HNBano-PpaHKOBCK, YKpanHa

HNCITOJb30BAHUE METOAUKHU OUEHKHA Y®PEKTUBHOCTHU BHEJIPEHUS
JEKTPOHHOI'O JOKYMEHTOOBOPOTA B OBYUEHUU

B pabore paccMOTpPEHO METOIUKY TMPOBEIACHHUS TEXHUKO-DKOHOMUYECKOH OIECHKH
BHEJPEHUS  CUCTEM  DBJIEKTPOHHOTO  JOKyMeHTooOopoTa. (OOOCHOBaHO  HEOOXOAMMOCTh
UCIIOJIb30BAHUSI METOJIMKH aHalli3a CHUCTEMbl JIOKYMEHTOOOOpOTAa C WHTYHUTHBHO TOHSTHBIM
OINMMCAaHUEM TPOLECCOB pabOTHI C JOKyMeHTaMu. [Ipe/yiokeHO MCIONb30BaHUE KapT-TaOmuuIl JUis
ONMCAaHMS TIOCIEIOBATEIBHOCTH pPabOTBl C JOKYMEHTAaMH W JICTAIM3allMH KOJMYECTBEHHBIX
XapaKTEPUCTHK TOTOKa JOKyMeHTOB. OmmcaHue OM3HEC-TPOLIECCOB OpPraHM3alud B BHJE KapT-
TAOJUI] TIO3BOJIMJIO TPOBOJIUTH OIMCAaHWE OPraHW3alW{ MPOM3BOJILHOIO MaciiTada, ¢ OJHOU
CTOPOHBI, B XOPOIIO CTPYKTYPUPOBAHHOM BHJE, C IPYroil — B €CTECTBEHHON (opMe BepOaIbHOTO
omucaHus. ECTECTBEHHOCTh ONUCAaHHWS JaeT BO3MOXHOCTh 3allOJIHATH TaONUIBl, Kak C
MIPUBJICUCHUEM CTOPOHHHX CIICIUAIMCTOB, TaK U CHJIAMH COTPYJHHKOB OpPTaHU3allMU-3aKa34YHKa,
HE3aBHCUMO OT YPOBHSI KOMIICTEHIIMI B CO3/IaHMK MH()OPMAIIMOHHBIX CHCTEM.

Pazpabotran amroputM pacdera 3aTpaT BPEMEHH M PACXOJHBIX MaTEpUaloB Ha
TOKYMEHTO000poT. [IpenyoxkeH crmocod HCIOMB30BaHUS OSKCIEPTHBIX OIEHOK TPYAOEMKOCTH
IEUCTBHI C JOKYMEHTAaMH Ha OCHOBE BOCCTAQHOBJIGHHBIX C KapT-TaOJIUI] CIIMCKOB JOKYMEHTOB H
JEWCTBUN C HUMU.

Pa3paborano Qopmy mpencTaBieHUs: pe3yabTaTOB PacueToB, YAOOHYIO ISl 0OOCHOBAaHUS
HEOOXOIMMOCTH aBTOMATH3AIlUH, TEXHUYECKOTO M MAaTEpUAIBHOTO OOecrieueHHss padodYMx MecT
COTPYJHHUKOB, OTIPEIeNICHNsI HEOOXOAMMBIX TIpaB JOCTYIIA.

PacueTsl mpenmnaraercs TPOBOJUTH CpPEACTBAMH OJIEKTPOHHBIX TaONMHIl. Pe3ynbTarhl
pacyeToB TO3BOJISIOT OOOCHOBaHHO TNMPHHUMATH PEHICHUS KaK IO INTaTy, Tak U IO 00beMy
BBINIOJIHEHUST paboT pabOTHHKAMH, YCTaHOBUTh (DMHAHCOBBIE W MaTepUalIbHbIC HHIICKCHI
3¢ (HEeKTHBHOCTH MHBECTHUIIUH.

OmnwucaHbl pe3ybTaThl IPUMEHEHHUS METOAMKH B YUeOHOM ITpoIiecce.

KiawueBble  c10Ba:  DJICKTPOHHBIM  JOKyMEHTOOOOPOT,  TEXHHMKO-3KOHOMUYECKOE
000CHOBaHUE, aHAIN3 JOKYMEHTOO0O0pOTA.
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KoctikoB M. II., Camconos B. B.

HaunionaibHuii yHiBepcUTeT XapuoBHUX TexHoJ0Tii, KuiB, YKkpaina

MOJEJb CTYAEHTA ¥ AJIOPUTM HABYAHHS EKCIEPTHO-
HABYAJIbHOI CUCTEMU I'PAMATHKH MOJbCHKOI MOBU

[Tpu cTBOpEeHHI €lIEKTPOHHMX 3ac00iB HABYAHHS 1HO3EMHUX MOB HEOOX1THO MOBHOIO MipOIO
BHKOPHUCTOBYBATH IOTEHIlIAN iH(OPMAIIMHUX TEXHOJOTIM B YIPaBIiHHI IMPOIECOM HaBYaHHS.
CyuacHi iHTeNeKTyaJbHI HaBYaJIbHI CUCTEMH 3aBISKH MOJICIIOBAHHIO MPEIMETHOT 00JIaCTi Ta 3HAHb
CTYIICHTa JIO3BOJISIIOTH 3pOOUTH 1€l MPOoLeC aJIaNTUBHUM Ta 1HIHMBiTyai3oBaHUM. MeTOI0 CTaTTi €
JOCIIJKEHHSI MOYKITMBOCTEH 3aCTOCYBaHHS IIMX METOJIB Y HaBYaHHI TPAMAaTUKHU MOJIbCHKOT MOBH B
VYkpaini 3 ypaxyBaHHsM ii crienuQik.

VY craTTi aHami3YIOThCS MIAXOAW JO BHUKOPHUCTAaHHS MOJENI CTYA€HTa B CYYacHUX
IHTEJICKTYAIbHUX HAaBYAJBHMX CHCTEMax 13 METOK 3a0e3leueHHs 1HAMBiAyasizalii HaBUYaHHS.
Po3pobneHo cTpyKTypy MOjeNi CTyAeHTa 1 3arajbHHi alrOpUTM POOOTH €KCIIEPTHO-HABYAIBHOI
CHCTEeMU TpaMaTHKH TIIOJIbCbKOI MOBH. JlOCHI[UKEHO MOJCIMIOBAaHHS 3HaHHS Ta 3a0yBaHHS
CTY/ICHTaMH 3 ITMHOM Yacy OKpPEMHUX eJIEMEHTIB HaABYaHHS B pPaMKaX IMOBIPHICHOI (CTOXaCTUYHOI)
MOJIeTIi, @ TAKOK MPOrHO3YBAaHHS MalOYTHIX IMOBIpHOCTEW 3HAHHA 3 YpaxXyBaHHAM 1HAMBIAYaIbHUX
mBHIKOCTeH 3a0yBaHHA HaBuayibHOi iH(popmamii. CdopMynbOBaHO IHUTEOBY (DYHKIIO SIKOCTI
HAaBYaHHS, II0 BPAxXOBYE YAaCTOTHICTh TIpaMAaTHYHUX MpPaBWI JIsi HEBHOrO 0OCATy CIiB, IIO0
BHUBYAIOTHCS, Ta 3B’S3KIB 13 IHIMUMH TpaBwiIaMu. Po3risiHyTO 3amady (OpMyBaHHS HACTYITHOTO
KPOKY HaBYaHHS, BPAaXOBYIOUH HEOOXIJHICTH IONEPEAHBOTO 3aCBOEHHS 0a30BHUX, ITOB’SI3aHUX
NpaBUJ, a TaKOXX BU3HAYEHHS ONTHUMAJIBHOTO IHTEpBAIYy Yacy MDK 3aHATTSAMU 3aJ€KHO BiJ
MOTOYHOTO PiBHS 3HAHb.

Kiro4oBi ci10Ba: anroputM HaBYaHHS, IpaMaTHKa, EKCIIEPTHI CUCTEMH, €IEKTPOHHI 3ac00n
HaBYaHHS, MOJIENIb CTYJICHTA.

Mykola Kostikov, Valeriy Samsonov

National University of Food Technologies, Kyiv, Ukraine

A STUDENT MODEL AND LEARNING ALGORITHM FOR THE EXPERT
TUTORING SYSTEM OF POLISH GRAMMAR

When creating computer-assisted language learning software, it is necessary to use the
potential of information technology in controlling the learning process fully. Modern intelligent
tutoring systems help to make this process adaptive and personalized thanks to modeling the
domain and students’ knowledge. The aim of the paper is to investigate possibilities for applying
these methods in teaching Polish grammar in Ukraine taking into account its specifics.

The article is concerned with the approaches of using student models in modern intelligent
tutoring systems in order to provide personalized learning. A structure of the student model and a
general working algorithm of the expert tutoring system of Polish grammar have been developed.
The modeling of knowing and forgetting particular learning elements within the probabilistic
(stochastic) model has been studied, as well as the prognostication of future probabilities of
students’ knowledge, taking into account their individual forgetting rates. The objective function of
instruction quality with allowance for frequency of grammar rules within a certain amount of words
being learned and their connections to another rules has been formulated. The problem of
generating the next learning step taking into account the need for mastering previous, connected
rules has been studied, as well as determining the optimal time period between the lessons
depending on the current knowledge level.

Keywords: e-learning, expert systems, grammar, student model, tutoring algorithm.

KocTuxkos H. II., Camconon B. B.

HannonanbHbIli yHUBEepCHTET NUIIEBBIX TeXHOJI0THIl, KneB, Ykpanna

MOJEJIb CTYJAEHTA MW AJITOPUTM OBYYEHUsSI SKCHEPTHO-
OBYYAIOIEN CUCTEMBI TPAMMATHKH MOJbCKOTO SI3bIKA

[Ipn co3maHuM AIEKTPOHHBIX CPEACTB OOYYCHHS WHOCTPAHHBIM SI3bIKaM HEOOXOIUMO B
MIOJTHOM Mepe UCIOB30BaTh MOTEHIUAN MH()OPMAIIMOHHBIX TEXHOJIOTUN B YIPABICHUU MPOLIECCOM
o0yuenus. CoBpeMEHHbIC MHTEIUIEKTyalbHbIe 0OyJarolie CHCTEeMbI Oiaromapsi MOJCIUPOBAHUIO
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MpeIMETHOW 00JacTH W 3HAHUW CTYIEHTa MO3BOJISIIOT CAENaTh JTOT MPOLECC aJalTHBHBIM H
VMHJMBHUIyaIU3UPOBaHHBIM. Llesbio cTaThu SIBIASETCS HCCIEAOBAaHUE BO3MOYKHOCTEH MPUMEHEHUs
3TUX METOJIOB B 00yYEHHH IPAMMATHKE MOJIBCKOTO sI3bIKAa B YKpanHe ¢ yI€TOM € CrielupUKH.

B craTpe aHANIM3UPYIOTCS MOAXOJbl K MCIIOJIB30BAHUIO MOJEIIH CTYJEHTa B COBPEMEHHBIX
WHTEJUICKTYATbHBIX OOYYaIOIINX CUCTEMax C IENbI0 00eCneYeHNUs MHIUBUIyaTn3auu 00ydeHusl.
Pa3paborana cTpykTypa MoJenu CTyAeHTa M OOUIMil alnropuT™M paboThl 3KCIEPTHO-O0yUaromie
CHUCTEMbl TPaMMATHKHU IOJLCKOTO s3blKa. VccienmoBaHo MojaenupoBaHUWE 3HAHUW M 3a0bIBAaHUS
CTYICHTaMHU C TEUEHHUEM BPEMEHHU OTICNIbHBIX JJIEMEHTOB OOYYEeHHS B paMKaxX BEPOSATHOCTHOMN
(cToxacTU4ecKoi) MOJIeNH, a TaKKe MPOTrHO3UPOBAHUE OYIYIIUX BEPOSTHOCTEH 3HAHUS C Y4ETOM
WHIUBUAYAIBHBIX CKOpocTed 3a0biBanusi y4deOHON wuHpopmanuu. CdopmynupoBaHa IeneBas
GyHKIUS KadyecTBa OOY4YEHUS, YYHTHIBAIONIAS YACTOTHOCTh TPaMMATHYECKUX TPAaBHI IS
ornpeaenéHHoro o0bEMa U3ydyaeMbIX CIOB U CBsI3ed ¢ IpyruMH mpasmiamu. PaccMoTpena 3amava
(dbopMUpOBaHHS CIIEIYIOMIET0 Iara OOy4YeHWs, YYUTHIBas HEOOXOJUMOCTH IPEIABAPUTEIHHOTO
yCcBOEHHUs 0a30BbIX, CBSI3aHHBIX MPAaBUJI, a TAKXKE OIMpPEJIeJICHHE ONTUMAIBHOIO HHTEPBaJla BpEMEHU
MEKY 3aHATHUSIMU B 3aBUCUMOCTHU OT TEKYILErO0 YPOBHS 3HAHUMU.

KuroueBble cjioBa: anroput™ 00y4eHUs], FPaMMAaTHKa, SKCIIEPTHBIE CUCTEMBI, JIEKTPOHHBIE
cpeacTBa 00y4yeHUsl, MOJIEJb CTYEHTA.

Kyunip B.A.

KipoBorpaacbkmii gep:kaBHUH mneaaroriyauii  yHiBepcurer iM. B. BuHHu4eHka,
KipoBorpaa, Ykpaina

3AJIAYI 3 MATEMATUKU IHTETPATUBHOI'O 3MICTY

3anmadi IHTErPAaTUBHOTO 3MICTY BHMararoTh 3aCTOCYBAaHHS 3HaHb 1 BMiHb 3 PI3HHX TEM SK
OJHi€] HaABYaNbHOI JUCIUILUIIHM, TaK 1 PI3HHX. 37eOUTBIIOrO Ha 3aHATTAX (YU B JOMAIIHIX
3aBJIaHHSIX) PO3TIISAIAIOTHCS 3aBJIaHHS Ha 3aCBOECHHS PI3HUX BIACTUBOCTEH IOHSTH, 3aCTOCYBAaHHS
IpU IBOMY pPI3HUX TeopeM. Y Takuil crnocid (QopMylOThCs OJHONPEIMETHI 3HAHHS Ta wie U
BY3bKOTO 3MIiCTy (3 onHiei Temu). Taki 3HaHHS € «PEUENTYPHUMH», MH HA3UBAaEMO iX
171eani3oBaHuMH. AJDKE BOHU JIOCUTH JajieKl BiJl Mojerneil peanbHUX mpodeciiiHux mpoliem Ta
npoOJeM KHUTTS 3arajoM, A PO3B’A3aHHSA KOTPUX MOTPIOHO 3acTOCYBaTH 3HAHHS U yMiHHS,
3100yT1 B pI3HUX TE€MaxX OJIHOTO MPEAMETa, PI3HUX MPEAMETIB, KUTTEBOTO JOCBIY.

Jlnis mpakTu4HOro (popMyBaHHS IHTETPATUBHUX 3HAHb MOTPIOHO Mepe] cyO’ €KTaMH y4iHHS
CTaBUTH HaBYalbHI MpOOJIEMH, KOTPI B MEXaX «BY3bKOi IPEIMETHOCTI» HE MOXYThb OyTH
PO3B’A3aHMMHU B3araji, abo Take po3B’s3aHHs OyJe HAATO CKJIAAHMM, HANpUKIaJd, CyTh 1 3MICT
po3B’s3yBaHHs TpoOieMu (HAyKOBI TIAXOAW JO PO3B’A3yBaHHS MPOOJEMH, CTBOPEHHS
MaTeMaTHYHUX MoJenell, crnocoOu po3B’sI3yBaHHS TakuX Mojienel, 3aco0u po3B’sI3yBaHHS,
METOJIMKHM 3aCTOCYBaHHsI 3aco0iB, aHajii3 PO3B’SI3KiB Mojeie 1 BuOip MOTPIOHUX, 311HCHEHHS
NEePEeBIPKU PO3B’SI3KiB TOIIO) MOTOHE Y HAaBall BUKOHAHHS TEXHIYHUX OMepartii.

3anayl iIHTErpaTUBHOIO 3MICTY 3a3BHYail CKIIAAHIII, HIXK 3a7a4l «BY3bKOT IPEIMETHOCTI». Y
HAIllUX 33/a4ax MMOKa3HUKOM TaKOi CKIJIAQJHOCTI € 3MICT HaBUAJIbHOI 3a]adi, KOTPUH PO3KPUTHH Y
onepeTHLOMY ad3alii

Po3B’s13yBaHHS 3alpONOHOBAHUX Yy LM CTATTI 3ajau MoTpedye 3HaHb i3 KOHCTPYKTHUBHOI
reoMeTpii (moOyoBa KoJjia, 0 JOTUKAETHCA ABOX UM TPHOX KiJ): 3 aHANITHUYHOI reoMeTpii (MeTos
KOOpJIWHAT Ha TUIONIMHI; BifJadb MDK JBOMAa TOYKAaMU Ha KOOpPJIWHATHIN TUIOMIMHI); 3 anreopu
(ckiamaHHS CUCTEMH IppalllOHAIbHUX PIBHSHB, CIIOCIO PO3B’SI3yBaHHS TaKOl CUCTEMH, PO3B’I3aHHS
CHCTEMH, aHali3 pe3ylbTaTiB 1 BUOIp MOTPIOHOTO PO3B’SA3KY 3a 3HAWJECHUM KpPHUTEpieM, IepeBipka
PO3B’SI3KIB CUCTEMHU, IOHATTS BEKTOpA 1 HOro KOOPAMHAT); 3 MAaTEMaTHYHOr0 aHaji3y abo anreOpu B
Kypci HIKiJ 13 MOTJTUOJIGHUM BUBYCHHSIM MaTEMAaTHKW YW CIHEMialli30BaHUX KOJEIKiB (TIOHSATTS
HECKIHYCHOI YHCIIOBOI TOCTIZOBHOCTI Ta 1ii 301KHOCTI, TpaBWia 30DKHOCTI HECKIHYEHOI
MOCTITIOBHOCTI YMCEl, MIOHATTS YHUCIOBOTO Psiy 1 HOro 301KHOCTI, MpaBuiia 301)KHOCTI YHUCIOBOTO
psiny, OOYUCIIEHHs YWICHIB HECKIHUYEHHOI Ta YaCTMHHHUX CyM YHCIIOBOTO sy 3 Hamepel 3aJaHolo
TOUHICTIO); 3 Maple (opranizamis JiHIMHHX TporpaM, Oprasizauis LIMKIiB, YMOBHI NEPEXOIH,
MOHATTS MHOXXHMHHM 1 CINHCKIB 1 poOOTa 3 HHUMH, PO3B’SI3yBaHHS CHUCTEM HENIHIWHUX pPIBHSIHB,
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noOy0Ba PUCYHKIB y MPOrpaMHOMY PEXHUMi, YaCTUHY CHHTakcucy Maple, cTBOpeHHS mporpaMu
BIIMOBIIHO JI0 CHOCOOY pO3B’SI3yBaHHs 3aJadi 3arajoM, MaTeMaTH4YHOI Mojem W cmocoly ii
pO3B’sI3yBaHHS, KPUTEPil0 BUOOPY MOTPIOHOTO PO3B’SA3KY MOJIENi, YMOB 1 MapamMeTpiB BHUXiTHUX
3ajad.

Po3B’s3yBaHHs 3a/1a4 iHTErPaTUBHOTO 3MICTY ()OpMye IHTETpaTUBHI 3HAHHS SK 3HAHHS
OifbII BHCOKOTO PIiBHS HOPIBHAHO 3 MPOCTOI0 CYKYIHICTIO OJHONPEAMETHUX 3HAaHb, PO3BHBAE
MOIITYKOBO-JIOCTITHUIIBKI, TBOpYi 3mi0HOCTI, (OpMye TBOpUMIl MOTEHLIaNn, MaTeMaTHYHy U
iHdopMmaIiiHy KynbTypy cy0’€kTiB yuiHHs. Taki 3amaui He po3B’A3yIOThCS TUIIOBUMH CIIOCOOAMHU 1
32 TaKMMH > THUIOBUMH QJITOPUTMaMH, IS KOXKHOI 3 HHUX NOTPiOHO 3HAWTH CBiil cmocid
PO3B’sI3yBaHHsI 1 CTBOPUTH BiATIOBIIHUIA HOMY aJITOPUTM.

KawuoBi cioBa: 3amadi iHTErpaTUBHOTO 3MICTy, IHTErpaTHBHI 3HAHHS, MaTeMaTHU4YHa
MOJIETIb 3a1a4i, 3MICT HaBYaIbHOI IpoOiemu, nporpama B Maple, ainroputm, mporpama.

Basil Kushnir

Kirovohrad Volodymyr Vynnychenko State Pedagogical University, Kirovohrad,
Ukraine

MATHEMATICAL PROBLEMS OF INTEGRATIVE CONTENTS

The tasks of integrative content requires the use of knowledge and skills on various themes
both one discipline and different disciplines. Mostly in the classroom (or in homework) the tasks on
the properties absorption of different concepts using different theories are considered. Thus
knowledge within only one discipline is formed, knowledge of the narrow sense (one subject). Such
knowledge is "prescriptional", we call it idealized. After all, it is far from models of the real
professional problems and problems of life in general, in order to solve them it is necessary to apply
knowledge and skills acquired in different themes of the same objects,life experience.

Practical formation of integrative knowledge requires statement of the educational problems
before the subjects of studying, the problems within the "narrow objectivity" can not be resolved at
all, or such kind of solving is too difficult to solve, for example, the nature and the context of
solving problems (scientific approaches to solving problems, creating mathematical models,
methods for solving such models, means of solving, application of methods, analysis of the models
solution and the right choice, the inspection of solutions, etc.) will sink in the conglomeration of
technical operations.

The problems with integrative content are usually more complicated than the problems of
"narrow objectivity." In our problems the index of such difficulty is the essence of educational
content, which is disclosed in the previous paragraph.

The problems solution proposed in this article requires knowledge of the structural geometry
(circle construction, touching two or three laps): with analytic geometry (method of coordinates on
the plane; the distance between two points on the coordinate plane); algebra (system drawing
irrational equations, method for solving such system, the solution of the system, analysis of the
results and the right choose of the desired solution for found criterion, testing of the solution
system, the notion of vector and its coordinates); on mathematical analysis and algebra in school
course with advanced study of mathematics or specialized colleges (concept of infinite numerical
sequence and its convergence, the rules of convergence in infinite sequences of numbers, the
concept of numerical range and its convergence, the rules of numerical series convergence,
calculations of members of infinite and partial sums of the numerical series with pre-specified
accuracy); with Maple (organization of linear programs, organization of cycles, conditional
branches, the concept of sets and lists and work with them, solving systems of nonlinear equations,
the construction of drawings in program mode, the syntax of Maple, creation of the program in
accordance with the method of solving the problem in general, the mathematical model and its
solution method, criterion for selection of the desired solution models, conditions and parameters of
the original problem.

Solving problems of the integrative content forms integrative knowledge as knowledge of a
higher level compared with a simple set of one discipline knowledge, develops search and research
skills, creativity, generates creative potential, mathematical and information culture of a subject of
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study. Such problems are not resolved by typical methods and the same typical algorithms, it is
necessary to find a way to create a solution and the corresponding algorithm for each of them.

Key words: problems of integrative content, integrative knowledge, mathematical model of
the problem, the content of educational problem, program in Maple, algorithm, program.

Kyumnup B.A.

KupoBorpaackmii rocyiapcrBeHHii neJaroru4yecKui YHUBEPCHUTET HM.
B. Bunanuyenko, Kuposorpan, Ykpanna

3AJIAYHN IO MATEMATUKE UHTET'PATUBHOI'O COAEPX KAHUSA

3amaun  MHTETPATUBHOTO COJACpXKaHUSA TPeOyIOT MNpPUMEHEHHE 3HAHUW W yMEHUH C
pPa3IMYHBIX TeM KaK OAHOW y4eOHON IUCHUIUIMHBI, TaK M C pa3n4yHbIX. B OOJbIIMHCTBE Ha
3aHATUSAX (WIM B JIOMAIIHUX 33JaHUSAX) PAaCCMATPHBAIOTCS 33/aHUS HA YCBOGHHE DPA3ITUYHBIX
CBOMCTB TOHATHUN, MNPUMEHEHHUS NPU OSTOM COOTBETCTBYIOIIMX TeopeM. B Takoil cmoco6
(bopMHpYIOTCSl OTHOTIPEIMETHBIE 3HAHUS K TOMY JK€ €Ille M Y3KOTrO COJepaHus (C OAHOH TEeMBI).
Takue 3HaHHMA MBI HA3bIBAEM «PEUENTYPHBIMUY», HACaIN3WPOBAHHBIMHU. Beab OHM OCTaTO4YHO
JaleKu OT MOJENEW peajbHBIX NMPO(ecCHOHANBHBIX MPOOJIeM M MpoOJieM KU3HH BOOOIIE, IS
pelieHrs KOTOPBIX HY)XHO NMPUMEHUTH 3HAHUS M YMEHHsI, MOJyYEHHBIE B Pa3HBIX T€Max OIHOIO
y4eOHOTO MpeIMeTa, Pa3HbIX MPEIMETOB, KU3HEHHOTO OIBITA.

Jns mpakTudeckoro (opMUPOBaHUS MHTETPATUBHBIX 3HAHUN HYXKHO Tepel] CyObeKTamu
YUEHHS CTaBUTh Y4eOHBIC MPOOIEMBI, KOTOPHIE B paMKaX «y3KOH MpPEJIMETHOCTH» HE MOTYT OBITh
pelieHbl BOOOIIe WM Takoe pellieHHe OyIeT CIMIIKOM CIOXHBIM, a CYHIHOCTh U COJEp)KaHUe
perieHus mpoOaeMbl (HaydHbIE MOIX0/IbI K PEHICHUIO 3a7a41, CO3/IaHNEe MATEMAaTHUYECKUX MOJIETIEH,
CHOCOOBI pelIeHus] TaKUX MOJENeH, CpeCTBA PEIleHUs], METOIUKH MPUMEHEHUSI CPE/ICTB, aHAIH3
peleHunii MoieTiei U BBIOOP HYXXHBIX, MPOBEJCHUE MPOBEPKH PEUICHUH W T.I.) YTOHET B JIABUHE
UCIOJTHEHUS] TEXHUYECKUX OTepaIuil.

3amaun  MHTETPATHUBHOTO  COJEpKaHWs, Kak TMpaBWIO, CIOXKHEE 3amad  «y3KOH
MPEeIMETHOCTHY. B HammMx 3a7a4ax MOKa3aTeIsiMH TaKOW CIIOKHOCTHU SIBIISIETCSI CaMO COZIEpIKaHUe
3aJjauu, KOTOPOE€ PACKPBITO B MpenslaynieM ab3ame. Takue 3agauyd He pelaroTcs THIIOBBIMHU
croco0amMH IO TaKUM K€ THIIOBBIM QJITOPUTMaM, IS KaKJOW M3 HUX TpeOyeTrcs HaWTh CBOU
CIOCO0 pelIeHus U CO3/1aTh COOTBETCTBYIOIIMNA €My allTOPUTM.

Pemenuss npeasio)keHHBIX B 3TOM cTaThe 3a4ay TpeOyeT 3HaHUM € KOHCTPYKTHUBHOM
reomMeTpuu (MOCTPOEGHUE OKPY)KHOCTH, Kacarolleiics  Tpex WM JABYX OKpYKHOCTEH); ¢
AHAJTMTHYECKON TeOMEeTpUH (METO/ KOOPIMHAT Ha TUIOCKOCTH, PACCTOSIHUE MEXITY IBYMS TOUKaMHU
Ha KOOPJIMHATHOW IUIOCKOCTH); € anreOpbl (COCTAaBIEHHE CHCTEM HPPALMOHATIHBIX YpaBHEHUH,
CTOCOOBI PEIICHUsST TaKUX CHCTEM, pPEIICHHE CHCTEM, aHajlh3 pPE3yJIbTaTOB M BHIOOP HYKHOTO
peleHust o HallIGHHOMY KpUTEPUIO, IPOBEpPKa PEICHUI CUCTEMbl YpaBHEHUH, IIOHATHE BEKTOpA U
€ro KOOpIWHAT); C MaTeMaTHYeCKOro aHaM3a WM anreOpsl B Kypce MIKOJ C YIITyOJCHHBIM
M3y4YeHHEeM MaTeMaTUKU U CHEeIMATM3MPOBAHHBIX KOJUIE/DKEH (TMOHATHE OECKOHEYHOM YMCIOBOM
MOCTICTIOBATEIFHOCTH M €€ CXOJMMOCTH, MPaBUJIa CXOJMMOCTH OECKOHEUHOM MOCIIeI0BATEIbHOCTH
qucel, MOHATHE YHMCIOBOTO psfa M €ro CXOJMMOCTH, IMpaBHUja CXOJUMOCTH YHCIIOBOIO psija,
BBIUUCIICHUE WICHOB OCCKOHEYHOW CXOMSIIEHCS MOCIEeIOBATEIEHOCTH YHUCEN M YaCTUYHBIX CYM
YHUCIOBOTO psAJia C Hamepea ONpeeNeHHOH TOYHOCThIO); ¢ Maple (opraHu3zanust JHHEHHBIX
porpaMM, IHUKIIOB, YCIOBHBIX TEPEXOJIOB; MOHATHE MHOXECTBA M CIMCKOB W paboTa ¢ HHUMH,
pellIeHre CUCTEM HETMHEWHBIX YpaBHEHUH, OCTPOCHUE PUCYHKOB B IPOTPAMMHOM PEXHME, 4acTh
CHHTaKcuca Maple, cocTaBieHHE TPOTPaMMBbl COOTBETCTBEHHO CIIOCOOY PpEIICHUs 3aadH,
MaTeMaTHYeCKOM Mojenu U crnocoly ee pelleHus, KpUTepus BhIOOpa HYKHOTO PELICHUs MOJEIH,
YCIIOBHIA U TIapaMETPOB UCXOIHBIX 3a/1a4, OTJIaIKa IIPOTPAMMBI, BBIITOIHEHHE TIPOTPAMMBI).

Pemienne 3amau WMHTErpaTUBHOTO COAEPKaHUS (OPMHUPYET WHTETPATUBHBIC 3HAHUS Kak
3HaHUA 0o0Jiee BBICOKOI'O YpPOBHS IO CPaBHEHHUIO C MPOCTOH COBOKYMHOCTBHIO OJHOIPEIMETHBIX
3HaHWH, pa3BUBaeT TOMCKOBO-HCCIEIOBATENbCKHE, TBOPYECKHE CHOCOOHOCTH, (OpPMHUPYET
TBOPUYECKUN MOTEHIIMAT, MATEMAaTHUECKYIO0 U HHPOPMAIIMOHHYIO KYJIbTYPY CYObEKTOB yUEHHUSI.
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KiroueBble cJjioBa: 3a7aud MHTETPATHUBHOTO COJCPKAHMS, WHTETPATUBHBIC 3HAHUS,
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HaunionaqbHuii TexXHIYHMH YHiBepcuTeT «XapKiBCbKHIl NOJITEXHIYHMHA IHCTUTYT,
XapkiB, Ykpaina

BIJIKPUTHUI OHJIAMH KYPC «KYPATOPA 3MICTY»

Kypatop 3micTy — HOBUil BuA AisuibHOCTI (3anovatkoBanuii y 2008 pomi) kBamidikoBaHUX
KOPUCTYBa4iB MeEpeki 3 OOpOoOKM BENWMKOi KUIBKOCTI 1HGoOpMamii I NpeacTaBiIeHHS ii
KOpHCTYBayaM COLIaIbHOI Mepexi. i mArOTOBKU KypaTOpiB 3MICTY pO3pOOIeHH JUCTAHIIITHUN
KypC, B SIKOMY PO3IJISIIAIOTHCS (YHKINIi, METOJM Ta IHCTPYMEHTH KypaTopa. HaB4anmpHUII mporiiec
MOKa3aB CYTTEBY 3aJICKHICTh YCIIIIHOCTI HaBYaHHS BiJ] HASBHOCTI PO3BMHYTOT'O MEPCOHAIBHOTO
HABYAJIbHOTO CepeIOBHUIIA CllyXaya Ta BMiHHA 00poOsaTH 1H(pOpMAILiIo.

KrouoBi cjioBa: KypaTtop 3MicTy, COIlialIbHI CEpBiCH, METOIH, TUCTAHIIITHUN KypC.

Vladimir Kukharenko, Nina Syrotenko

National Technical University “Kharkiv Polytechnic Institute”, Kharkiv, Ukraina

OPEN ON-LINE COURSE “CONTENT CURATOR”

Content curating is a new activity (started in 2008) of qualified net users and other
specialists for working up with large information amount in order to represent its possibilities for
social net users needs. To prepare content curators the distance course was developed and proposed
for examine the functions, methods, approaches and tools of curator. Course conducting showed a
significant relationship learning progress from the available personal learning environment and the
ability to process and analyze in necessary information. The course students proposed to conduct a
preparatory course in order to display the subjects that are connected with an information search
and definition of its authenticity.

Key words: content curator, social services, methods, functions, distance course.

Kyxapenko B.H., Cuporenxo H.I'.

HaunuoHaNbHBIH  TEXHUYECKHMH  YHHBEPCHTET «XAPKOBCKHH  MOJMTEXHHUYCKUI
HHCTHUTYT»

OTKPBITBII OHJANH KYPC «<KYPATOPA COJAEPKAHUS»

Kyparop conepkaHusi — HOBBIM BUJ JesTeNbHOCTH (mepBble yrnomuHaHus B 2008 rony)
KBaJIM(HUIMPOBAHHBIX MOJIb30BaTeNel ceTu o 00paboTke OOIBIIOro KOJIMYecTBa HHGOpMALUU IS
MPEJICTaBIICHUS €€ IMOJIb30BATeIsIM COIUANBbHON ceTH. JJIT MOATOTOBKH KypaTOpOB COAEpIKaHUS
pa3paboTaH CEeMHUHENEeNbHbIM TUCTAHIIMOHHBIA KypC, B KOTOPOM paccMaTpHBarOTCAd (DYHKIIMH,
METOABl U WHCTPYMEHTHI KypaTopa. Y4eOHBIH MpoIecc IMOKa3al CYIIECTBEHHYIO 3aBHCHMOCTh
YCIIEBAaEMOCTH OT HAJIWYMsI PA3BUTONW IEPCOHATBLHOW YueOHOHM cpeapl ciymaTenss W yMEHUE
oOpabaTsiBaTh HH(GOPMAITHIO.

KiroueBble cjioBa: KypaTop CoJlepKaHHs, COLMAIbHBIE CEPBUCHI, METO/IbI, TUCTAHIIMOHHBIN

KypC.

Mikhailo Lvov, Maxim Vinnyk

Kherson State University, Kherson, Ukraine

THE CONCEPT OF THE EDUCATIONAL COMPUTER MATHEMATICS
SYSTEM AND EXAMPLES OF ITS IMPLEMENTATION

The article deals with the educational computer mathematics system, based in Kherson State
University and resulted in more than 8 software tools to orders of the Ministry of Education,
Science, Youth and Sports of Ukraine. The exact and natural sciences are notable among all
disciplines both in secondary schools and universities. They form the fundamental scientific
knowledge, based on precise mathematical models and methods. The educational process for these
courses should include not only lectures and seminars, but active forms of studying as well:
practical classes, laboratory work, practical training, etc. The enumerated peculiarities determine
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specific intellectual and architectural properties of information technologies, developed to be used
in the educational process of these disciplines. Whereas, in terms of technologies used in the
implementation of the functionality of software, they are actually the educational computer algebra
system. Thus the algebraic programming system APS developed in the Institute of Cybernetics of
the National Academy of Sciences of Ukraine led by Academician O.A. Letychevskyi in the 80
years of the twentieth century is especially important for their development.

Keywords. educational mathematics computer system, automation of development,
mathematical methods, educational software.

JIbBoB M.C., Binnuk M.O.

XepcoHCbKH 1ep;KaBHUM YHiBepCUTET, M. X€epPCOH, YKpaiHa

KOHIENIISA CACTEMHU KOMIT'IOTEPHOI MATEMATHUKHN HABYAJIBHOI'O
IMPUSHAYEHHS TA IPUKJIAIM il PEAJIIBALIT

Y crarti pO3MISIHYTO CHUCTEMY KOMIT FOTEPHOI MaTeMaTHKH HaBYAJIBLHOTO IMPU3HAYCHHS
CTBOpeHY Ha 0a3i XepCOHCHKOTO JAEpKaBHOTO YHIBEPCHUTETY, Pe3yJIbTaTOM YIOCKOHANECHHS SKOi
CTaJIM TIOHAJ 8 POrpaMHUX 3aco0iB, po3poOJICHUX Ha 3aMOBIICHHS MiHICTepCTBA OCBITH 1 HAyKH,
Moo/ Ta cropty Ykpainu. OcobnuBe Miciie cepe/l HaBYalIbHUX JUCHUILIIH 5K Y 3arallbHOOCBITHIX
HaBYAJIBHMX 3aKJaliB, TaK 1 BUIIMX HABYAIBHUX 3aKJIaAiB 3aiiMarOTh TOYHI Ta MPHPOTHUYI
aucuuiuiing. Bonu ¢GopMyroTh (QyHIamMeHTanbHI HAYKOBI 3HAHHA, 110 0a3ylOThCS Ha TOYHHUX
MaTEeMaTHYHUX MOJENIIX Ta MeTojaax. HaBuanpbHUU mporec 3 MUX AWCIHHILIIH Ma€ BKJIIOYATH HE
JUIIE JICKIi Ta CEeMIHAPCHhKI 3aHATTSA, a 1 aKTUBHI (OpPMHM HABUaHHS: MPAKTHYHI 3aHATT,
nmabopatopHi poOOTH, BUPOOHWYY TNPAKTHKy Tommo. IlepemidyeHi OCOOJMBOCTI IUKTYIOTH 1
cnenudiyHi 1HTENEKTyallbHI Ta apXIiTeKTypHI BIACTHBOCTI 1H(QOpPMAIIHUX TEXHOJOTIH,
MPU3HAYCHUX TSI BUKOPUCTAHHS y HAaBYAIBLHOMY TIpOIeCi 3 MHUX TUCHUILTIH. OCKIIBKH, 3 TOYKH
30py TEXHOJIOTIH, 1[0 BUKOPUCTOBYIOThCS Yy peaiizaiii (yHKI[IOHAJBHOCTI MPOTPaMHUX 3acO0iB
BOHU ()aKTUYHO € CHCTEMOIO KOMII FOTEpHOI aJIreOpu HaBYAJIbHOTO MPU3HAUEHHS. A OT)KE BayKJIMBE
3HAYEHHs TIPHU iX po3poOill mocigae cuctema anredpaivnoro nporpamyBanas AIIC po3pobnena B
Incturyti kiGepHerukn HamioHanbHOI akagemii Hayk YKpaiHM MiJ KEpiBHUILITBOM akKajemika
O.A. JletnueBchkoro B 80-x pokax XX cTopiqus.

KuarouoBi cjioBa: cucreMa KOMIT'IOTEpHOI MaTeMAaTUKH HaBYAJIbHOTO MPU3HAYCHHS,
aBTOMAaTu3allisl po3poOKH, MaTeMaTHMyHI METOAU, MporpamMHe 3a0e3NeueHHs HaBYaJIbHOIO
MPU3HAYCHHS.

JIbBoB M.C., Bunnuk M.A.

XepCcoHCKHI IoCcy1apCTBEHHbIH YHUBEPCUTET, XE€PCOH, YKpPauHa

KOHIENIUS CHCTEMBI KOMIIBIOTEPHO MATEMATHUKHW YYEBHOI'O
HA3BHAYEHUSA U TIPUMEPHBI EE PEAJIM3ALINU

B cratee paccMoTpeHa cucTeMa KOMIBIOTEPHONM MaTeMaTHKH Y4eOHOro Ha3HaueHUus
co3maHHas Ha  0a3e  XEpPCOHCKOTO  TOCYAapCTBEHHOTO  YHHUBEPCUTETA,  PE3yIbTaTOM
YCOBEPIICHCTBOBAHUS KOTOPOU cTaiu OoJjiee 8 MpOrpaMMHBIX CPEICTB, pa3pabOTaHHBIX IO 3aKa3y
MunuctepcTBa 00pa3oBaHUs U HAYKH, MOJIOJICKM W crmopTa YkpawHbl. Ocoboe MmecTto cpenu
y4eOHBIX IHUCIUIUIMH KaK B 00IIe00pa30oBaTEIbHBIX yUCOHBIX 3aBEICHHM, TaK U BBICIIMX y4E€OHBIX
3aBelIeHUI 3aHUMaIOT TOYHBIE H €CTeCTBEHHBIC TUCIUIUIMHBL. OHM QOPMUPYIOT (yHIaMEHTAIbHbBIE
HaydYHbIC 3HAHHS, OCHOBAHHBIC HAa TOYHBIX MATEMATHYSCKUX MOJEISAX W MeTojaxX. Y4eOHBIH
MIPOLIECC MO ATUM JUCIUTUIMHAM JOJKHO BKITIOYATh HE TOJBKO JICKIIUN U CEMUHAPCKUE 3aHATHS, a U
aKTUBHBIE (DOPMBI OOYUEHUS: TTPAKTUUECKHE 3aHATHS, JIA0OpaTOPHBIC PAOOTHI, TPOU3BOICTBEHHYIO
MPaKTUKy H TOoMy mojo0OHoe. IlepedncieHHble OCOOCHHOCTH MUKTYIOT U CHEIU(PUYECKHE
WHTEJUICKTYaJIbHBIE W apXUTEKTypHBIE  CBOWCTBA  MH(POPMAIMOHHBIX  TEXHOJIOTHMA,
MpeIHa3HAYEHHBIX JIJIS UCTIOIB30BaHUS B y4eOHOM MpoIiecce Mo 3TUM AucuuruinHam. [1ocKonbKy, ¢
TOYKH 3PEHHUS TEXHOJIOTMH, HUCMOJb3yeMbIX B peanu3anuu (PyHKIHOHATIBHOCTH MPOrPaMMHBIX
CpEACTB OHU (PAKTHUYECKH SIBISIOTCS CUCTEMOM KOMITBIOTEPHOH anredpsl yueOHOro Ha3HaueHHs. A
3HAYUT BaXHOE 3HAUYEHUWE TMpPU UX pa3paboOTKe 3aHUMAET CHCTeMa ainredpanyeckoro
nporpammupoBanusi AIIC paspaboranas B MHctutyre kubepHerukn HarmonanbHOHM akagemun
HayK YKpauHbI OJI pyKOBOJCTBOM akajgemuka A.A. JletmueBckoro B 80-x rogax XX cTojeTus.
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KiawueBble cioBa: cucreMa KOMIBIOTEPHOW MaTeMaTHKH y4eOHOro Ha3zHA4eHUS,
aBTOMaTH3alMsg pPa3pabOTKH, MaTEeMaTH4EeCKHE METOJbl, IPOrpaMMHOE olecreueHue y4eOHOro
Ha3HAYCHUS.

Camunncoka S1.b.

XepcoHChKHI 1ep;KAaBHUM YHiBepCUTeT, XePCOH, YKpaiHa

METOJA OIIHKW E®EKTUBHOCTI 1 KOHTPOJIIO TH®OPMALIMHUX
CAUCTEM 1 TEXHOJIOI'IM KOMIIAHIM VY BHUKJIAJIAHHI JUCIHUILITHU
«YTIPABJIHHA THOOPMAIIMHAMHU TEXHOJIOT ISIMMA»

Bukopucranas iHGOpMAIMHUX CHUCTEM Ta TEXHOJOTIM y TOCIOAAPCHKIM isSTIBHOCTI
MOKJIMKAHO BiJI3€pKAIOBATH KOPIOPATHBHI NPUHLMIM, I, Tpaaulii KOMMAHIH, CIpHUATH
peamizamii 3alUlaHOBAaHMX CTPATETid, 3aBISIKH YOMY 3pOCTalOTh €()EKTHUBHICTh YIPABIIHHSI W
BapTICTh MANPUEMCTBA. BuKiamaHHs HaBYanbHOI nuctuiniian «Ynpasiinas [T» crnpsmoBaHo Ha
BUBUEHHS ¥ JOCHI/PKEHHS IIMX B3a€MO3B’S3KIB CTYIACHTaMHU S5 KypCy HampsMiB MiArOTOBKU
«lapopmaruka», «lIporpamHa iHXKEHEpis» OCBITHBO-KBaNi(IKAMIHHOTO PIBHS «CIEIIATICTY,
«MaricTp».

Jlo aKkTyampHUX METOJIB OIIIHKH €(QEKTHBHOCTI i KOHTPOJIIO iH(OpMAIIHHUX CHCTEM Ta
TEXHOJIOT}, 10 BHBYAIOTh Ha 3aHATTAX 3 Kypcy «YmpaBhiHHsA I[T», BIAHOCATBCS ayIaUTOPCHKI
nociayru. B crarTi 3ampornoHOBaHO METOAMYHI 3acai HAJaHHS ayAUTOPCHKUX IMOCIYT 3 OI[IHKH
€(EeKTUBHOCTI MW KOHTPOJIO 1HGOPMAIIHHUX CHUCTeM (TEXHOJIOTiH) 3 METOH 3aJ0BOJICHHS
3pocTarunx 1HGOpMAIIHHUX TMMOTped KOMMaHii, a TakoX (QYHKIIOHATBHOI aKTHBi3amii ix
iH(pOopMaLIHHUX pecypciB. Y CTaHOBIJICHO, 110 OCHOBHUM 3aBAAHHSAM JIaHUX ayJUTOPCHKUX MOCTYT €
3a0e3neueHHs] HEe3aJeKHOI Ta 00 €KTUBHOI OIIIHKH TOTO, YW HAJAIOTh iH(OpMamiiiHi TEXHOJOTI]
nmoTpiOHI KomMnaHii cepBicu. BuznaueHo ocHOBHI kputepii, iHpopmarliiline 3a0e3nedeHHs, IpeIMeT
Ta 00’€KTH ayJIUTOPCHKOI MEepeBIPKU, HEOOX1JIHI A7 (OpMyBaHHS ayIUTOPCHKOTO BHUCHOBKY M
BHCJIOBJIEHHSI BIIEBHEHOCTI. 3alpolOHOBAaHO Mporpamy M JEeTaJbHUNA NEepeik ayaAuTOPChKUX
IpOIEelyp 1010 OLIIHKHM €()eKTUBHOCTI i KOHTPOJIIO iH(POPMALIHHUX CHCTEM Ta TEXHOJIOTIH.

Kurouosi ciioBa: iHdopmaliiiHi TeXHONOr1l, KoMIaHii, OlliHKa €(eKTUBHOCTI, YIpPaBIiHHS
1HpOopMaLIHHUMH TEXHOJIOTISIMH, 8y TUTOPCHKI MOCIYT'H, KOHTPOJIb.

Samchynska Yaroslava

Kherson State University, Kherson, Ukraine

METHODS FOR EVALUATION OF COMPANIES’ INFORMATION SYSTEMS
AND TECHNOLOGIES EFFICIENCY AND CONTROL IN TEACHING COURSE
"INFORMATION TECHNOLOGY GOVERNANCE"

The use of the information systems and technologies in economic activity is called to
represent companies’ corporate principles, aims, traditions, to help in realization of the planned
strategies, thanks to that the management efficiency and the cost of enterprise increases. Teaching
for educational discipline «IT Governance» is directed on a study and research of these
intercommunications by students of the 5™ course on specialties «Computer Science», «Software
Engineering» for educational level Specialist (Past Bachelor Degree), Master degree.

The auditing services belong to the actual methods for evaluation of the information systems
and technologies efficiency and control, which are studied according to the course «IT
Governance». The article deals with the methodological basis of providing auditing services for
evaluation of efficiency and control of information systems (technologies) for the purpose of
satisfaction of growing informational needs of companies and functional activation in their
information resources. The main task of auditing services for control of information systems
(information communication technologies) efficiency is to evaluate independently and objectively if
the information technologies provide the necessary services. The basic criteria, data ware, subject
and object of audit necessary for drawing up an audit report and assurance declaring are established.
The program and a detailed list of auditing procedures for evaluation of efficiency of information
systems and technologies have been presented.
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Key words: information technologies, companies, evaluation of efficiency, information
technology governance, auditing services, control.

Camunnckas S1.b.

XepCcoHCKHMH rocy1apCcTBEHHbI YHUBEPCUTET, XePCOH, Y KpanHa

METO/bI OLEHKHA IOOEKTUBHOCTHU n KOHTPOJIA
NHPOPMALMNOHHBIX CUCTEM n TEXHOJIOT Ui KOMITAHUM B
HNPENNIOJABAHUN JUCHUIIJIMHBI «YHOPABJIEHUE WHO®OPMAINIUOHHBIMHA
TEXHOJIOTI' USIMW»

Hcnons3oBanre HHPOPMAIIMOHHBIX CHCTEM U TEXHOJOTUH B XO3SUCTBEHHOW JESATEILHOCTH
MPU3BAaHO OTOOpa)xkaThb KOPIOPATUBHbBIC MPUHIIMIIBI, LENH, TPAIUINA KOMIAaHH, cliocoOCTBOBATh
peaiM3aniy  3alUTAHUPOBAHHBIX CTpPATETHi, Onarojmapsi 4emy TMOBBIIATCS 3(PPEKTUBHOCTD
yIOpaBlIeHUs U CTOMMOCTh npeanpusatus. [IpemonaBanue ydyeOHONW AUCUMILTUHBI «YIIpaBlieHUE
WUT» nHampaBieHO Ha HM3YyYCHHME W UCCICIOBAHHME OSTUX B3aMMOCBSI3E€H CTyJEHTaMHU 5 Kypca
HampaBiieHuss noarotosku «HMupopmartuka», «lIporpammuas wuHKeHepus» 00pa30oBaTENbHO-
KBUTH(DUKAIIMOHHOTO YPOBHS «CIICIIHATIUCTY, «KMATUCTP».

K akTyanpHbIM MeTOZaM OIeHKU 3()(HEKTUBHOCTU U KOHTPOJII MHPOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHH, U3y4aeMbIM Ha 3aHATUAX Kypca «YrpaieHnue MT», OTHOCATCS ayAuTOPCKHUE YCIYTH.
B craTthe npeacTtaBieHbl METOJUYECKHE OCHOBBI NMPEJOCTABICHUS ayAUTOPCKUX YCIYT IO OLIEHKE
3¢ (HEKTHBHOCTH U KOHTPOJS WH(OOPMAINMOHHBIX CUCTEM (TEXHOJIOTHI) C LENbI0 YIOBICTBOPEHUS
pacTynmx UH(PpOPMALMOHHBIX MOTPEOHOCTEH KOMITaHUM, a TakKe (QYHKIIMOHAIBLHOW aKTHUBU3ALUU
WX WHQPOPMAIIMOHHBIX PECYpPCOB. YCTaHOBIICHO, YTO OCHOBHOW 3aJauedl JaHHBIX AYyJAHTOPCKUX
yCcIyr siBIsieTcsl o0ecrieueHue He3aBUCUMOW U OOBEKTHBHON OLIEHKH TOTO, MPEIOCTABIAIOT U
WH()OPMAIMOHHBIC TEXHOJIOTHUU HY)KHBIC KOMIAHUHM CepBHUCHI. OmpeneneHbl OCHOBHBIE KPUTEPHU,
nH(popMalMoOHHOE o0ecreueHue, mpeaMeT U 00BEKThl ayJUTOPCKOM MPOBEPKH, HEOOXOIUMbIE IS
(GbopMHUpPOBaHHS ayTUTOPCKOTO 3aKIIOYEHHUSI W TPEJAOCTaBIICHUS YBEPEHHOCTH. PaszpaboTaHbl
mporpaMMa ¥ JIETalbHBIA TIEPEUEHb ayAUTOPCKUX TMPOLEAYyp MO OlEeHKe 3(PGEeKTUBHOCTH H
KOHTPOJIsI ”HPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUH.

KioueBblie ciaoBa: nH)OpMAIMOHHBIE TEXHOJIOTHH, KOMIAHUH, OIIEHKA 3((EKTUBHOCTH,
yTnpaBJieHne HH)OPMAIIMOHHBIMUA TEXHOJIOTHSIMH, ayTUTOPCKUE YCITYTH, KOHTPOIIb.

Cksopuosa C. A, I'apan M.C.2

"IMHITY im. K. JI. Yumncekoro, Oxeca, Ykpaina

2Xepc0Hc1,Km71 JAepKaBHUI yHiBepcUTeT, XepCoH, YKpaiHa

THO®OPMAIIAHI TEXHOJIOIH, SK 3ACIE OCBO€EHHS CTYJIEHTAMH
HABYAJIBHOI JUCHUILJIIHA "METOJIUKA HABYAHHS OCBITHBOI OBJIACTI
"MATEMATHUKA"

VY craTTi nmojaHo aHali3 MOHATH «iH(pOpMaIliifHiI TeXHOJOTi», «iH(opMaIliiiHi TeXHOJIOTIi B
OCBIT1», «IH(pOpMaIiliHI TEXHOJOTIT HaBYaHHI», «KOMIT IOTEPHI TEXHOJIOT», «HOBI 1H(pOpMaIiiiHi
TEXHOJIOT1i», «HOBI1 iH(OpMaliiiHi TEXHOIOTii B OCBITI». BcTaHOBIEHO, 0 HAHOUIBII 3arajJbHUM
MOHATTSM y I[bOMY IEPENiKy € TMOHATTA «iH(OpMaliifHI TEXHOJIOTII» SIK CYKYHHICTh METOJIB 1
TeXHIYHHUX 3ac00iB 300Dy, OMpaloBaHHs, 30epirants, oOpoOKH, nepeaayi i MpeACTaBIeHHS JaHUX.
Jlemo By>XK4YMM Yy IIbOMY KOHTEKCTI € MOHATTS «HOBI 1H(GOpMaIiiiHI TEXHOJIOT», sIKke nmepeadadae
000B’sI3KOBE 3alTyuyeHHs] KOMIT IOTepa Ta i1HIIMX TEXHIYHUX 3ac00iB A0 POOOTH 3 NTaHUMHU. AKIEHT
Ha TIpoIleC HaBYaHHS 3aco000M 1HGOpPMAIIHHUX TEXHOJOTIH BHUMarae aetamizaiii TepMiHIB
«iH(opMaIliiiHi TeXHOJIOTIl B OCBITI» Ta «HOBI 1H(POPMaLIHHI TEXHOIOTI{ B OCBITI», SKI TIIyMayaThb
SK 3ajdydeHHs 1H(QOpMAIliMHUX TEXHOJIOTIH Ta BIJAMOBIIHO, 30KpeMa TEXHIYHUX 3ac00iB, s
CTBOPEHHSI HOBUX MOXIIMBOCTEH TMepenaui il CIpHHATTS 3HaHb, OLIHKM SIKOCTI HaBUaHHS Ta
BCEOIYHOTO PO3BUTKY OCOOMCTOCTI B XOJII HaBUYaJIbHO-BUXOBHOTO mporecy. [lopsag 3 numu
TEepMiHAaMHU BUKOPHCTOBYETHCS 1€ M TaKUi K «IHPOpMAaLiIHHI TEXHOJIOT1] HABYaHH», 10 MO3HAYAE
KOMIUIEKC HaBYAIbHUX Ta HABYAIbHO-METOJAMYHHUX MATepiaiB, TEXHIYHUX 1 IHCTPYMEHTAIbHUX
3ac00iB HAaBYAJILHOTO MPU3HAYECHHS, a TAKOXK CHCTEMY HAayKOBHMX 3HaHb IPO iX poJib 1 Micle y
HaBUYaJbLHOMY Tpolieci. Mix TuM, TepMiH «iHGOPMAIIiiiHI TEXHOJIOT1(» OXOILTIOE BC1 Il TOHATTS,
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TOMY B LIMPOKOMY CEHCI MOK€ BUKOPHUCTOBYBATHCS JUISl TIO3HAYEHHS OY/b-SIKOTO 3 O3HaYyBaHUX
TIOHSATB.

Sk po3mmpeHHs TepMiHa «iH(pOpPMaLiiHI TEXHOJIOTi(»  BHKOPHUCTOBYETHCS TEpPMiH
iHdopmariino-komyHikamiitHi TexHoorii (IKT), mpuuomy «iHbopmariiiiHi TeXHOJOTii HaBYaHHS»,
PO3YMIIOTBCS SIK MIEAroriuyHi TEXHOJIOTI, [0 BUKOPUCTOBYIOTH CIIELiaNbHI CIIOCOOU, MPOrpaMHi i
TeXHIYHI 3aco0u st pobotu 3 iH(Dopmariero, a «iHOpMaIIHHO-KOMYHIKAI[IHHI TEXHOJIOTIT
HaBYaHHS» — K iHQOpMaIiiiHi TexHOJOrii HaBYaHHS, 30PIEHTOBAHI HAa BUKOPUCTAHHS
KOMIT'FOTEPHUX KOMYHIKAIIMHUX MEPEeX JUIsl PO3B’SA3YBaHHS JUJAKTHYHUX 3aBJaHb abo IX
dparMeHTiB. VY3sBIIM [0 YyBaru TIOCTaBJICHI 3aBJIaHHS, a CaMe CTBOPEHHS METOJUYHOTO
3a0e3neueHHs HaBYaIbHOT JUCIUILTIHN «MeToInKa BUKIIQJaHHs OCBITHBOT ranmy3i «MaTeMaTHuKa»
13 BUKOPHCTaHHSIM KOMII IOTE€piB, aBTOPH BHKOPHCTOBYIOTH TEPMiH «iH(OpMAIiiiHI TEeXHOJIOTi»,
JOTPUMYEMOCH BU3HAYCHHS iHPopMamiiHuXx TexHosorii M. Xangaka, iHpopMaIliiHIX TEXHOJIOT1i
HaBuaHHs [. 3axapoBoi, Ta 0adaTh MOXIMBOCTI iX YHPOBAUKCHHS Ha JIEKUIAX IUIIXOM
3aCTOCYBaHHS MPE3CHTALlId JICKIid; HA NPAKTUYHHX 3aHATTSIX — [UIAXOM IPE3CHTAIlii,
MiATOTOBJICHUX BHUKJIAJaueM Ta MPE3CHTAIlH, MIrOTOBICHUX CTYACHTaMH, Ta Yepe3 BUKOPUCTAHHS
KOHTPOJBHUX KOMITI'FOTEpPHUX TECTiB; IiJ] Yac CaMOCTIHHOI pOOOTH CTYAEHTIB MOXKIHUBO
3aCTOCYBaHHS HABYAJbHO-METOAMYHHMX MOCIOHMKIB Ha ENEKTPOHHHX HOCISX Ta HaBYAJIbHHUX
KOMIT FOTEPHUX TECTIB.

KnrouoBi cnoBa: iHdopmamiiiHi  TexHosorii, iHdopmariiiHi TexHoyorii B  OCBITI,
iHopmarliiliHi TEXHOJIOTII HaBYaHHS, KOMII FOTEPHI TEXHOJOrii, HOBI iH(OpMAaIliifHI TEXHOJIOTI],
HOBI iH(opMaIliiitHi TEXHOJIOTIT B OCBITI, iHpOPMAIiTHO-KOMYHIKAaIii{HI TEXHOJIOTII.

S. Skvortsoval, M. Garan®

! SNPU named by. K. Ushinskiy, Odesa Ukraina

’Kherson State University, Kherson, Ukraine

INFORMATION TECHNOLOGY AS A MEANS TO CAPTURE THE STUDENTS
OF THE COURSE "METHODS OF "MATHEMATICS" EDUCATIONAL TEACHING
FIELD"

The paper presents an analysis of the concepts of "information technology", "Information
Technologies in Education", "Information technology education", "computer technology", "New
Information Technologies", "New Information Technologies in Education". Found that the most
common concept in this list is the concept of "information technology" as a set of methods and
technical means for collecting, processing, storing, processing, transmission and presentation of
data. Slightly narrower in this context, the concept of "new information technologies," which
mandates the involvement of computer and other technical means to work with data. The emphasis
on the learning process of information technology requires detailed terms "Information
Technologies in Education" and "New Information Technologies in Education", which are defined
as involvement of information technology and accordingly, including the technical means to create
new perceptions and knowledge transfer, evaluation studies and all-round development of the
individual in the educational process. Along with these terms also used such as "information
technology training," which denotes a set of training and educational materials, and technical tools
for educational purposes, as well as the system of scientific knowledge about their role and place in
the educational process. Meanwhile, the term "information technology" encompasses all these
concepts, so in a broad sense can be used to denote any signified concepts.

As an extension of the term "information technology", the term information and
communication technologies (ICT), and "information technology education", understood as
educational technology using special methods, software and hardware to work with information and
"ICT training "- as IT training focused on the use of computer communications networks for
solving instructional problems or their fragments. Taking into account tasks, such as creating
methodical maintenance of discipline "Methods of teaching educational sector" Mathematics ""
using computers, the authors use the term "information technology", follow the definition of
information technologies M. Zhaldak, IT training Zakharova 1. and see their possible
implementation in class presentations through the use of lectures; at workshops — by presentations
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prepared by the teacher and presentations prepared by the students, and through the use of computer
control tests; during independent work possible use of teaching aids in electronic media and
educational computer tests.

Key words: information technology, IT education, IT training, computer technologies, new
information technologies, new information technologies in education, information and
communication technologies.

Cksopuosa C. A.', 'apan M.C.2

"MHITY um. K. . Yumuckoro, Onecca , YkpauHa

2Xepcoﬂclﬂm roCcyJapCcTBeHHbIN YHUBEPCUTET, XepCOH, YKpanHa

NHO®OPMAIIMOHHBIE TEXHOJIOTUU KAK CPEJACTBO OCBOEHUSA
CTYAEHTAMU YYEBHOU JUCHUITJIMHBI «METOIUKA OBYYEHUS
OBPA3OBATEJIbHOM OBJIACTA« MATEMATHKA »»

AnHoTtanmsi. B craThe mpencTaBieH aHANU3 MOHATHH «MH(OPMAIIMOHHBIE TEXHOJIOTHUNY,
«uH(GOPMALIMOHHBIE TEXHOJOIMM B O00pa30BaHUM», «MH(OPMAIMOHHBIE TEXHOJIOTUU OOyUYCHMS»,
«KOMIIBIOTEpHBIE ~ TEXHOJOTHHW»,  «HOBbIE  WH(POPMALMOHHBIE  TEXHOJIOTHM»,  «HOBBIC
MH(OPMAaLMOHHbIE TEXHOJIOTUU B 00pa30BaHUM». Y CTAHOBJICHO, YTO Hanbosee OOLIMM IMOHSATHEM B
3TOM II€pEeYHE SBISETCS MOHATHE «MH(MOPMAIIMOHHBIE TEXHOJIOTHI» KaK COBOKYITHOCTh METOJIOB U
TEXHUYECKHUX CpeACTB cOopa, 0OpabOTKH, XpaHEHUs, Mepelaul U MpeJCTaBlIeHHs 1aHHbIX. boiee
Y3KAM B 3TOM KOHTEKCTE SIBJISIETCSl TIOHSTHE «HOBbIE MH()OPMAIIMOHHBIE TEXHOJIOTHUH», KOTOPOE
IpeycMaTpuBaeT 00s3aTeIbHOE MPUBJICUEHHE KOMIBIOTEpA U JPYTUX TEXHUYECKUX CPEICTB JUIS
paboThl C NaHHBIMH. AKIIEHT Ha MPOLECC OOYYEHHUs CPEACTBOM HH(POPMAIMOHHBIX TEXHOJIOTHN
TpeOyeT AeTanu3allid TEPMUHOB «MH(GOPMALlMOHHbIE TEXHOJOIMH B OOpa30BaHUM» U «HOBBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHM B 00pa3oBaHWUW», KOTOPHIE TOJKYIOT Kak IPHUBJICYCHUE
MH(POPMALIMOHHBIX TEXHOJOTMH M COOTBETCTBEHHO, B TOM YMCJIE TEXHUYECKUX CPEICTB, IS
CO3JIaHMsI HOBBIX BO3MOXXHOCTEH Iepe/aud W BOCTIPUATHS 3HAHWH, OLIEHKH KadecTBa OOyUCHHS H
BCECTOPOHHETO PAa3BUTHS JIMYHOCTH B XOJ€ y4eOHO-BOCHHUTATENBHOTO Tporiecca. Hapsiny ¢ atumu
TEPMUHAMH MCIIONIB3YETCs €Ile W TakoW, KaK <«MH(POPMALMOHHbIE TEXHOJOTUU OOYyUYEHUS,
0003HAYAIOINK KOMIUIEKC YYeOHBIX M Y4eOHO-METOAMYECKHUX MATEpUANIOB, TEXHHYECKHX U
MHCTPYMEHTAJIBHBIX CPEICTB YUY€OHOro Ha3HAUEHUs, a TAaKXKe CHUCTEMY HAayuYHBIX 3HAHUM 00 MX
poiaM M MecTe B ydeOHOM mporecce. Mexay TeM, TePMHH «HH()OPMAIMOHHBIC TEXHOJIOTHUNY
OXBAaTBIBACT BCE OSTH IMOHATHUSA, MOATOMY B IIUPOKOM CMBICIE€ MOXET HCHOJIb30BATHCA JUIS
0003Ha4YeHHUs JTI0O0T0 U3 03HAYaEMbIX ITOHSATHH.

Kak pacmmpenue TepMHHAa «WHGOPMALlMOHHbIE TEXHOJOTHUM» MCIOJB3YeTCS TEPMHH
nH(pOpMallMOHHO-KOMMYHUKaMOHHble  TexHoiorun  (UKT), mnpuuem «umH(popMannoHHbIe
TEXHOJIOTUM OOy4YeHMs», IIOHUMAIOTCS Kak [eJaroru4eckue TEeXHOJIOTUH, HCIONIb3YIOIIHe
CTIEMANBHBIE CIIOCOOBI, IPOTPAMMHBIE M TEXHHUYECKHE CPEICTBA Ui paboThl ¢ WHpopManmeH, a
«1H(POPMAIIMOHHO-KOMMYHUKALIMOHHbIE TEXHOJIOTUH OOYy4YeHHs» — Kak HWH(POPMALUOHHBIE
TEXHOJIOTUU OOyUYeHHsI OPHEHTHUPOBAHBI HA WCIOJIH30BAHNE KOMIBIOTEPHBIX KOMMYHHKAIIHOHHBIX
ceTell JUIs peUIeHHMs AUJAKTHUECKUX 3ahady Wi ux ¢parmeHtoB. [IpuHAB BO BHUMaHME
MOCTABJICHHBIC 33/1a4M, & UMEHHO CO3/IaHue METOJAMYECKOTO 00ecredeHus] ydeOHON AUCITUTUTNHBI
«Metoauka TmpernoaaBaHusi oOpa3oBaTeNbHOH oOmacTH «MaremaTuka»» ¢ HCIOJIb30BaHUEM
KOMITBIOTEPOB, aBTOPHI UCTIONB3YIOT TEPMHUH «UH(POPMAIMOHHBIE TEXHOIOTUNY, MPHIEPKIUBACMCS
orpesneneHuss WH(POpMaMOHHBIX TexHonoruid M. XKammaka, MHQOPMALMOHHBIX TEXHOJIOTHIM
ob0yuyenns WM. 3axapoBoil W BUASAT BO3MOXXHOCTH WX BHEIPECHUS HA JICKIUSAX ITyTEM MPHUMEHEHHS
Npe3eHTAlMi JISKIMI; Ha MPaKTHYECKUX 3aHATUSAX — IyTeM MPE3eHTAIMi, MOArOTOBICHHBIX
IperoiaBaTeNieM W TPE3CHTAlMid, TOATOTOBICHHBIX CTYICHTaMH, W IIYTeM HCIOJIb30BAHUS
KOHTPOJIbHBIX KOMIBIOTEPHBIX TECTOB; BO BpPEMsSI CAMOCTOSITEIHHOM pPabOTHl CTYAECHTOB MOXKET
OBITh TPUMEHEHHE Y4eOHO-METOIWYECKUX IMOCOOM Ha JJIGKTPOHHBIX HOCHUTEISAX U y4EeOHBIX
KOMITBIOTEPHBIX TECTOB.

KiaroueBble cioBa: MHGOpPMAlMOHHBIE TEXHOJIOTMH, HH()OPMALMOHHBIE TEXHOJIOTUH B
o0pa3oBaHNH, MH(POPMALMOHHBIE TEXHOJOTMH OOYUYCHHs, KOMIIBIOTEPHBIC TEXHOJIOTUH, HOBBIE
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MH(POPMALIMOHHbIE TEXHOJOTMH, HOBBIE HH(OPMAIIMOHHBIE TEXHOJOTHHM B 0Opa30BaHMHU,
MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH.

Yepemicina JI. O.

HILY im. M. I1. /IparomanoBa, KuiB, Ykpaina

3ACTOCYBAHHSI OHTOJIOIIA I CTBOPEHHS BA3 3HAHb
HABYAJIbBHUX KOMIT’IOTEPHUX CUCTEM

VY craTTi poO3MNIAAAEThCs 3aCTOCYBAHHS OHTOJIOTIM JUIS BHKOPUCTAHHS Ta PO3POOKH
KOMIT IOTEpPHUX HAaBYAJIBHHUX CUCTEM. PO3TIISIHYTO HEIONIKM MeJaroriyHux MporpaMHHUX 3aco0iB Ta
CHCTeM [UCTAaHLIHHOTO HAaBYaHHS Ta IepeBarM BHKOPHUCTAHHS OHTOJIOTIH HpH iX po3poOii.
OOrpyHTOBaHO aKTyaJbHICTh CTBOPEHHS HABUAIBHUX KOMII'IOTEPHHUX CHUCTEM, 3aCHOBAaHUX Ha
CHCTEeMaTH30BaHMUX 3HAHHAX. PO3MIsHYyTO Kiacugikaliro BIaCTUBOCTEH, BAKOPUCTAHHS Ta IepeBar
oHToJoriii. CxXapaKTepu30BaHO MiIXOAM O BHpIMIEHHS NpoOIeMH BiTOOpa)XCHHS OHTOJIOTIH,
Nepmuid 3 SIKUX — py4YHe BiOOpakKeHHS, APYrud — 3ICTaBJICHHsS IMEH IOHATh HAa OCHOBI iX
JIEKCUYHOI TOMIOHOCTI Ta BUKOPHCTAHHS CIEIIaIbHO PO3pOOJICHUX CIIOBHUKIB. 3pOOJICHO aHai3
MOB, NPU3HAYCHHUX IS (OPMANBHOTO OMUCY OHTOJOTIH. Po3risiHyra opmanbHa MaTeMaTHdHa
MOJIEJIb OHTOJIOTiH Ta TpoOieMa Y3ro/HKEHOCTI OHTOJIOTIH, sSIKa TMOJSITrae B TOMY, IO PI3HUMHU
pO3poOHHMKAMH ISl OAHIET U Tiel >k mpeaMeTHOI 001acTi MOXYTh OyTH CTBOPEHI OHTOJIOTII,
CUHTAaKCUYHO a00 CEMaHTUYHO TETEPOreHHi, 1 M 1X CYMICHOTO BHUKOPHCTaHHS HEOOXiTHA
TpaHcisauias abo  BioOpakeHHA.  3ampoONOHOBAHO  AITOPUTM  O0’€HAHHS  OHTOJIOTIMH.
CxapakTepr30BaHO MPAKTUYHE 3HAYCHHS PO3POOKH OHTOJIOTIT AJIsl €JIEKTPOHHUX OCBITHIX PeCcypciB
Ta MEPCHEKTHBU IMOJAIBIINX PO3POOOK 1 JOCHIKEHb, a camMe pealli3allii IHIIUX CKIIAJOBUX
cucTeMH iHTerpamii, Qopmamizaiis mporeciB iHTerpamii Ta po3poOka OUTBII YHIBEpCATBHHUX
aJITOPUTMIB PO3IMIMPEHHS OHTOJIOTIH MPOrPaMHOTO 3a0e3MeYeHHS.

KuiouoBi cjioBa: mtydHuil iHTENEKT, 0a3a 3HaHb, OHTOJIOT1S, HABYAJIbHI CHCTEMH.

Cheremisina Lyubov

NPU. M. P. Drahomanova, Kiev, Ukraina

USE OF ONTOLOGIES FOR KNOWLEDGE BASES CREATION TUTORING
COMPUTER SYSTEMS

This paper deals with the use of ontology for the use and development of intelligent tutoring
systems. We consider the shortcomings of educational software and distance learning systems and
the advantages of using ontology’s in their design. Actuality creates educational computer systems
based on systematic knowledge. We consider classification of properties, use and benefits of
ontology’s. Characterized approaches to the problem of ontology mapping, the first of which —
manual mapping, the second — a comparison of the names of concepts based on their lexical
similarity and using special dictionaries. The analysis of languages available for the formal
description of ontology. Considered a formal mathematical model of ontology’s and ontology
consistency problem, which is that different developers for the same domain ontology can be
created, syntactically or semantically heterogeneous, and their use requires a compatible broadcast
or display. An algorithm combining ontology’s. The characteristic of the practical value of
developing an ontology for electronic educational resources and recommendations for further
research and development, such as implementation of other components of the system integration,
formalization of the processes of integration and development of a universal expansion algorithms
ontology’s software.

Key words: artificial intelligence, knowledge base, ontology, tutoring system.
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HITY um. M. II. [IparomanoBa, KueB, Ykpanna

W CHOJIb30BAHUE OHTOJIOT UM JIJIsI CO3JIAHUSA BA3 3HAHUIM YYEBHBIX
KOMIIBIOTEPHBIX CUCTEM

B cratbe paccmarpuBaeTcsi MPUMEHEHHE OHTOJIOTHH IJISi WCIIOJIB30BAHUS U Pa3pabOTKH
MHTEJUIEKTYaJbHBIX O0OYYaloUIMX CUCTEM. PaccMOTpeHBl HEeIOCTAaTKM y4YeOHBIX MeNarorndecKux
OPOTPaMMHBIX CPEJICTB M CHCTEM JUCTAHIIMOHHOTO OOYyYeHHWs, a TakXke MNperMyIIecTBa
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UCIIONIb30BAHUS OHTOJIOTMI Tipu uX pa3paborke. (OOOCHOBaHA AaKTyadbHOCTb CO3JAHHS
MHTEJUICKTYAJIbHBIX OOYYalolMX CHCTEM OCHOBAaHHBIX Ha CHCTEMaTHU3MPOBAHHBIX 3HAHMSX.
PaccmMoTpeHo mpemMyIecTBa  HCIOJNB30BAaHHMS H  KJIACCU(MUKAIMIO CBOWCTB  OHTOJIOTHIA.
OxapakTepr30BaHbl MOAXObI K PEIICHUIO TPOOJIEMbI OTPAXKEHUS OHTOJIOTHH, MEPBBIA M3 KOTOPHIX
— pY4HOE OTOOpa)XKCHHsI, BTOPOH — COIMOCTABICHUE MMEH MOHSATUH Ha OCHOBE HMX JICKCHYECKOTO
CXOJICTBA M UCITOJIb30BaHUS pa3paboTaHHBIX clioBapei. Cienan aHalu3 S3BIKOB, MTPETHA3HAYECHHBIX
it (GopMaIbHOTO omucaHusi oHToJorui. PaccMorpena QopmanbHas mareMaTtudeckass MOJENb
OHTOJIOTUA W TpoOJieMa COTJIACOBAHHOCTH OHTOJIOTHMM, KOTOpas 3aKIIYacTcs B TOM, 4TO
pa3IMYHBIMHU pa3pabOoTUYMKaMU I OJHOW M TOW K€ MPEAMETHON 00JaCTH MOTYT OBITh CO3JaHbBI
OHTOJIOTUH, CHHTAKCUYECKH WJIM CEMaHTUYECKH TEeTePOreHHbIC, M JJII HUX COBMECTHOTO
MCIOJIb30BaHUS HEOOXOAMMA TPAHCIISIIHS UIN 0ToOpaxkeHus. [IpenoxkeH anroput™M o0beIUHEHUS
oHTOJIOTHH. OXapaKTEPU30BaHO MTPAKTUYECKOE 3HAUCHNE Pa3paOOTKH OHTOJIOTHH TS JIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB M IEPCICKTUBBI MX NAIBHEUIMX pa3paboTOK W HCCIEAOBaHUM, a
MMEHHO pealli3alis COCTABISAIONINX CUCTEMbI HHTETPAIMH, (OpMaTU3aIKsl MPOIECCOB MHTETPALIUH
u pa3paboTka 0oyiee€ YHUBEPCAIbHBIX QJITOPUTMOB PACIIMPEHHUS] OHTOJIOTHH MPOrPaMMHOTO
obecrieyeHus.

KiioueBble c¢j10Ba: WCKYCCTBEHHBIM WHTEIUICKT, 0a3a 3HAHUW, OHTOJIOTHS, Y4eOHBIE
CHUCTEMBI.
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