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M.M. KoBToHwK, JI.A. Tiotion, O.M. Cosi

ICTOPUYHE CTAHOBJIEHHA KADPE/IPU MATEMATHUKH TA
IHOPOPMATHUKHN HA TEPEHAX BEJIMYHOT'O JIITOIIUCY
HAHMCTAPIIIOTO BUIIIOTO HABYAJBHOTI'O 3AKJIAY OJLILIA

Ipucsauyemuvca 105-piuuto BIHHUUBKO20 0ePHCABHO20
neoaz2o2iuno20 vhieepcumemy imeni Muxauia Kourobuncoko2o
ma 84 piunuui kacheopu mamemamuku ma iHopmamuKu

Hampukinmi XIX — na mowarky XX cr. BiHHuLS nepeTrBopuiacs B 3HAUHHMA
€KOHOMIYHUM, A1UT0OBUM Ta KyJnbTypHuUi neHTp [oaumsa. Tomy popmyBanacs notpeda
B MENaroriyHuX Kajapax, [kl JUIsl PI3HUX THUMIB IIKUI TOTYBAJIM B YUYHUTEIbCHKHUX
IHCTUTYTax 1 CeMIHapisiX, [EPKOBHO-yUYUTEIbChKUX MIKOJaX, Ha MeJaroriyHux
Kypcax, Y MeJaroriuHux Kjacax >KIHOYMX TiMHa31id TOL[0. YUMTENIB JUIsl MICHKUX 1
MOBITOBUX YUYWJIMII TOTYB&JIM YUYUTEIbCHKI I1HCTUTYTH 3 TPUPIYHUM TEPMIHOM
HaByaHHs. [licms oOroBoperb y MIChKIM JAyMi  MOMJIHMBOCTI  BIOKPUTTS
BUUTEJIBCHKOTO 1HCTUTYTY B M. Binnumi, 1 qunas 1912 poky 3 103BOJy MiHICTpa
HapoHO1 ocBiTH Pociiickkoi iMmepii BIAKPUTO BUYUTENbCHKUN 1HCTUTYT. B OCHOBY
HWoro aismbHOCTI Oyno mnoknaneHo «llomokeHHs Npo yYUTETbChbKI 1HCTUTYTH
1872 poxy». Bin ctaB uerBeptuM y KHiBChKOMY HaBYaJIbHOMY OKpY3l1 i BOCBMUM B
Vkpaini.!

CnouaTky y CTPYKTypi IHCTUTYTY HE Iepeadadanocs MoJuUTy Ha BIIIJICHHS YU
¢dakynpTeTu. CTYyIEHT, KU 3aKiHYyBaB 1€l HaBUaJIbHUMN 3aKjaj, MIT BHUKJIAJaTH
OyIp-sSiKMii TpeaMer, aJke Ha NepIIUX JBOX Kypcax CTYJEHTH BHUBYAIU
LEPKOBHOCIJIOB SIHCbKY 1 POCIACBKY MOBH, TEOpil0 Ta ICTOpPIIO POCIHCHKOI
CJIIOBECHOCTI, anreOpy, apupMeTuKy, TeOMETpil0, TPUTOHOMETPIIO, ICTOPIIO,
reorpadito, ¢I3UKy, TPUPOAO3HABCTBO, 3akoH boxkwuii, Tirieny, kamirpadito,
KpecJeHHs, MaJlloBaHHs, TMHAcTHKy. Ha 3-my kypci Ouiblny yBary 3BepTaju Ha
(daxoBy MIArOTOBKY MaHOYTHIX YYUTENIB, BHUBYAJIM JUAAKTUKY, TICUXOJIOTIIO,
3arajibHy METOAMKY BHUKJIQJaHHS, TOOTO caMe TI MpeAMeTH, 0e3 SKUX CIpaBXKHIM
yuuTenab-npodecionan HIKOIU He BiAOYIeThCs.

Y 1918-1919 HaBuanmbHOMY pOILIl I1HCTUTYT OTPUMAaB CTaTyC BHUUIOTO
HAaBYAJIBHOTO 3aKiaay. Byno opraHizoBaHoO TpH BIAJAUICHHS: CIOBECHO-ICTOPUYHE,
¢b13uKO-MaTeMaTHYHE, IPUPOIHUYO-TeorpadiuHe.

B 1920 poui Ha wmKiuIbHOMY BIJAUIEHHI Oylia 3ampoBaKeHa MiArOTOBKA
BUYUTENIB 32 (PI3UKO-MaTeMaTU4yHUM HUKIOM. OJIHE 3 YOTHUPHOX BiAJIIJIEHb [HCTUTYTY
COLIIAJILHOT'O BUXOBaHHS 0YyJIO TEXHIKO-MAaTEeMaTHUYHUM.

Sk okpemuil CTPYKTYpHHMM miApo3ain (i3uko-MareMaTHuHui (axkynbTreT OYB
ctBopenuid y 1933 pomi. Tepmin HaB4aHHS CTaHOBUB YOTUpPU pokU. HaBuanbHO-
BUXOBHY Ta HayKoBYy poOOTy Ha (akynbTeTi TOAl 3AIMCHIOBAIMA MBI Kadeapu —
MaTeMaTuKH Ta (Pi3uKHu.

! BiHHUIBKUH NepKaBHUil Nefaroriunuii yHiBepcuteT iMeni Muxaiina Komobuncskoro (1912-2012) [Teker]:
toBineitna kaura / Penkoneris O.B. Ilecronantok (rososa) [Ta iH.]; Binuuil. aepx. nen. yH-T iM. M. KorroouHcskoro. —
Binnuns: JI1 «/lepxaBHa kaprorpadiuna ¢padpukay, 2012. — 224 c.: goTo.
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CBoi BUTOKM Kadeapa matemMaTHku Oepe 3 (i3uKko-MaTeMaTUYHOro (aKyJIbTETY.
Came Ha npomy (akynbTeTi y BiHHHIIBKOMY JIep>KaBHOMY NEAaroriyHoMy 1HCTUTYTI
y nepenBoenHi poku (1933 p.) Oyno cTtBopeHO Kadeapy MaTeMaTUKH, Ky OYOJIMB
Tpaxtenbepr PyBiH MapkoBuu. Y TOii yac Ha Kadenpi
MpairoBaB BIJOMUN yKpaiHChKH Metonuct, wieH YAH
Actps6 O.M.

PyBin MapkoBuu TpaxrenOepr poaom i3 micra Morumis-
[Toninecekuii BinHunpkoi obnacti, Ae Haponuscsa y 1888 poui. Bumy
ocBiTY 3700yB y JIbexchkomy yHiBepcuteTi (benbris), 3aBepuiuBIIn
HaBYaHHS Ha (DI3UKO-MaTeMaTHYHOMY (DaKyJIbTEeTI 3a CIEeHIaIbHICTIO
«Marematuka» y 1913 poui.

3 1923 poxy nmpamoBaB |y BiHHUIBKOMY Jiep:KaBHOMY
MearoriyHOMy 1HCTUTYTI BUKJIanadeM, a B niepioau 1933-1941 pp. Ta
1945-1947 pp. oO0iliMaB mocady 3aBigyBaua Kadeapu MaTeMaTHKH
3raJlaHoro BUILE IHCTUTYTY.

[licns BiiiHM kadenporo kepyBanu lnbeBchkmii 11,
I'opomko B.J1.

Y 1953 pomi BiHHULIBKHH W
Jep>)KaBHUM TeNaroriyHui 1HCTUTYT TMEpPEeHIlIoB y HOBE A
NpUMIIIEHHS 10 ByJ. YepBoHoMpamnopHiil, 32 (HUHI BYJIUISA
Octpo3bkoro)  (OyOIWHOK  KOJMIIHLOTO  YIIPaBJIiHHS
[TiBnenno-3axigHoi 3ami3uuii). Lle cnpusiio po3mupeHHIo
HaBYaJIbHO-MaTepianbHOi  0a3u  (PI3UKO-MATEMATHUYHOTO
(baxkynpTeTy, B TOMY YHUCHi, OyJI0 00JlaTHAHO HOB1 KaOIHETH
Kadeapu MaTeMaTUKH.

[lounnaroun 3 1956 poxy B megaroriyHuxX 1HCTUTYTax
OyJ10 301IBIIICHO TEPMIH HABUAHHS JI0 5-TH POKIB. Y Ti 4acu
BUKJIaJAJINCh Taki MaTeMaTUYH1 JTUCIUTUTIHY:
MaTeMaTUYHUN aHalli3, BHINA airedpa, aHalITUYHA, HApPUCHA, TPOEKTHUBHA 1
mudepeHIiaibHa TreoMeTpii, OCHOBH TIeOMETpii, eJleMEeHTapHa MaTeMaTHuKa,
TeopeThyHa apudMeTHKa 1 Teopisd Yucels, Teopis (yHKIIA AIMCHOI Ta KOMIUIEKCHOI
3MIHHO1, METOJIMKAa BUKJIQJIaHHS MAaTeMAaTUKH, KPECIEHHS 3 METOJMKOIO BUKIIA/IaHHS,
icropiss mateMatukud Tomo. Kadenpa Takox 3a0e3mnedyBalia  KEPIBHUIITBO
MeJaroriYHo0 MPaKTUKOIO CTYJICHTIB.

I3 60-x pokiB mo 80-Ti poku Kadeapy OYOIOBAIH
KaHAWAAT TMENaroriyHuxX Hayk, gomeHT [ymxoB [1L.M.,
KaHJIUJaT b13UKO-MaTEMaTUYHHUX HayK, JOLIEHT
Kapnienko B.JI.,, xangupgatr  (i3uko-MaTeMaTHYHUX  HayK,
nouent Ononiues [1.M.

Ilerpo  Mukoaaiiopuu I'tymkoB  HapoauBcsi 27 4epBHA
1920 poxky B c. PycanoBka ®@arexcrkoro paiiony Kypcekoi o6acri.

VY 1937 poui 3aBepminB darexchke MeJaroriyuHe yyuiMile, Micis
SKOTO IIpallloBaB BuMTElIEeM MaTeMmaTuku 5-7 knaciB. Y 1938 pomi
BCTynMB  Ha  (i3uko-mareMatuyHuii  ¢akynbrer  OpioBCHKOrO
NEAIHCTUTYTY, HNPOTC 3aBCPIIMTHU 1HCTUTYT 3aBaauiia BlMHA: CIIOYATKY

KypCaHT, MOTIM JIEMTeHaHT, KOMaHAUp, HAaYaJIbHUK TenerpaHoi cTaHuii
koprycy. Y 1947 poui 3akiH4MB MaTemaTuuHe BinguieHHA KuiBcbkoro
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MeJaroriyHoro 1HCTUTYTY, BCTYNHMB JI0 aclipaHTypH 3a ClieliaibHICTIO «MeToauKka MaTeMaTHKN.
VY 1953 poui Ilerpy MukomnaiioBuuay OyJi0 MPUCBOEHO HAYKOBHH CTYIIHb KaHIWaTa MEIaroriaHUX
HayK Ta BUCHE 3BaHHsI Jo1eHTa. 3 BepecHs 1965 poky npamtoa y BTl Ha mocani nomnenta, 1966-
1971 pp. — Ha mocajai 3aBigyBaua Kadenpu marematuku, 1971-1996 pp. — Ha mocaal aoneHTa
kadenpu mareMatuku. [lerpo MukonaitoBu4 MaB HU3KY IPaMoT, MOJASK Ta YPsIIOBUX Haropo/.

Ha xadenpi mpamtoBanu gonentu binuit b.M., Bnacenko O.1., [pankin A.,
Kypiun M.O., Tloptaoit X.A., Kapenin B.JIL., cr.Bukiianay Ononivea M.H.

JIJist moNinieHHs yOpaBlliHHS Ta METOJIUYHOI poOOTH Ha (paKylIbTeTi MOCTalo
MUTaHHS MPO PO3NOJLT Kadeapu, sSKuil OyJ0 NPOBEAEHO BIJIMOBIIHO O HaKa3zy
MinictepctBa OcBitt YPCP No 95 Bim 3 tpaBHst 1961 poky: «OpranizyBatu y
BinHUIIbKOMY TI€AaroriyHOMy 1HCTUTYTI 3aMICTh Kadenpu MaTeMaTuku AB1 Kadeapu:
kageapy MareMaTuku Ta Kadeapy eJeMEHTapHOi MAaTeMaTUKd 3 METOJUKOIO

BHKJIQJIaHHS MAaTEMAaTHKH).

IlaBno MakapoBuu OuioniueB Hapomucsi B TpaBHi 1920 poky B c. AKCaKOBO
AkcakiBchkoro paiiony OpeHOyp3bKoi 00J1acTi.

S : V¥ CaparoBcrkomy yHiBepcuteti iMeH1 M.I'. UepHuieBcbKoro
Ha MEXaHIKO-MaTeMaTHUYyHOMY (akyJbTeTl 37100yB BHUILY OCBITY 3a
cnemianpHicTIO «Marematuka» y 1948 poui. Takox no 1951 poky
HaBYyaBCs B aclipaHTypl 3a cnemianbHicTiO «['eomerpis». Y 1951-
1968 pp. — crapmuii Bukiagad kadeapu MareMaTukd BiHHUIIBKOTO
JIEpKABHOTO MENarorivHoro iHCTUTyTy 1MeHi M OcTpoBCHKOrO,
MOTIM KaHaugaT (i3MKO-MaTeMaTUYHUX HaAyK, IomeHT. Y 1976-
1981 pp. npairoBaB Ha nocai 3aBigyBaya Kaeapu MaTeMaTuKy, a 3
1981 o 1997 pik — nonenra kadgenpu MaTeMaTUKU.

[TaBio MakapoBud MaB HU3KY IpaMOT, HOJAK Ta YPSIOBUX
Haropon: opneH «Kpacnas 3Besma», memam «3a moOeay Han
I'epmanmueity, «3a nmodeny Hax Anonuein», «25 met modenbl B BOWHE
1941-1945», «3a gobnectHsiii Tpya», «20 ner mobeasl B Benukoi
OredecTBeHHON  BoMHe», «30 ner 1mobOeasl B Benmkoi
Lol OTteuecTBEHHO BOWHE.

[lonin xadeapu Ha JBI CTPYKTYpHI OJMHHUII BHMAaraB BiJ KEpiBHULITBA
[HCTUTYTY HaJIe)XHOI yBarm SIKICHOMY 3pPOCTaHHIO HAyKOBO-TIEJAroriyHUX KaJpiB
HOBOCTBOpeHUX  Kadeap. HaifOumeimn  oOmapoBaHi  BUIYCKHUKHA  (Pi3HMKO-
MaTeMaTUYHOT O (bakynbTeTy: Mommuncekuii [{.A, Tpoxumenko B.C.,
lapeanpkuit B.C., Menbhuk I.1., Poxkinekuit .O., Kymuk B.T, Tumomenko O.3.
cBOro uacy Oynu 3anuiieHi s pobotu Ha kadenpax. Kpim toro, Ha kadenpy

MaTeMaTuKH OyJM 3anpouieHi nepcnekTuBHi HaykoBIl ['mymkos I1.M. ta Binep U.51.

I1eBHUM Jac TYT [paLoBaIvd JIOIICHTH
BoiinexoBebkuii A 11, binuit B.M., IToptHo#t X.A.,
Kapnenxo B.JIL., Momuncekuit [1.A., BUKJIa/1a4i

Pomanoscwkuii b.B., Illecrakosa K.O., SAposuii C.C.

Anpapiii IlpoxomoBuu BolinexoBcbKuil HapoauBcst S IpyaHs
1924 poky B c. Cnobona-1llapropoacsbka Binauibkoi o6aacrti.

Buiny ocBity 3100yB y JIbBiBCbKOMY IE€AarorivHOMy 1HCTUTYTI Ha
¢i13uKo-maTemMaTHUHOMY  Qakynbreri B 1953 poui, Jne oxepkas
KBaJTi(PiKaI[if0 «YUUTENIb MATEMAaTUKU 1 DI3UKN».

VY 1969 poui Anapiro [IpokonoBudy Oyino IpHUCBOEHO HAYKOBHM
CTYIIHb KaHAWJAaTa MeNaroriyHux Hayk, a y 1971 poui BueHe 3BaHHSA
JOLIEHTA.
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Y 1953-1956 pp. BiH mpaimroBaB aCUCTEHTOM Kadeapu MaTeMaTUKH BiHHHIIBKOTO
JIEpKABHOTO TMEJaroriyHoro 1HCTuTyty iMmeHi M. OctpoBcekoro; 1956-1961 pp. — crapmum
BHKJIaMaueM Kadenpu marematuku; 1964-1965 pp. — 3acTynmHuKOM JlekaHa (Hi3UKO-MaTEMATHIHOTO
dakyneTery; 1969-1970 pp. — nexkanom ¢izuko-mateMatuyHoro dakymnbrety; 1970-1974 pp. —
npopekropom B/IIII imeni M. OctpoBcrkoro; 1974-1985 pp. — nexanom (i3UKO-MaTEMATHIHOTO
(bakynbTeTy.

Houenty BoiiiexoBcbkomy A.Il. HanmexaTh azpecoBaHi MEPEBAXKHO CTYIECHTAM
nociOHukn «Matematnunuii aHamiz 1 Teopis ¢Gyskmiin»y (K., 1965), «Berynm no
marematuyHoro ananizy» (K., 1968), «Maremartnunuii anams. Judepenuianbue
yucienus» (K., 1970) ta in. Huzky HaBuaibHO-METOAMYHHMX MOCIOHUKIB CTBOPHUB
nouent binuit .M. y cniBaBTopcTBi 3 bepumreitnom O.M. byno Buiano nociOHUKH
st BurTeniB «Opranusanus, 00opynoBaHue U paboTa MaTeMaTHUYECKOro KaOuHeTa B
mkose» (M., 1960), «llkonbHOE 0011IECTBO JTIOOUTENEH MAaTEMAaTUKU U €ro paboTay
(M., 1962), «Marematuueckuii kabuner B mkoje» (M., 1966). Houent ['mymikos
ILM. y cniBaBtopctBi 3 mpodecopom Illynmoro H.M. onyOnikyBaB mNOCIOHUK
«Iudepentianbue uncnenns ¢yHkuii oxniei 3miaHO» (K., 1991). loOpe 3yctpina
neJaroriyia rpoMajJiChbKicTh mpaito «Metoguka Bukiananus crepeometpii» (K.,
1992), cniBaBTopoM sikoi OyB noueHT Ononiyes [1.M.

I3 1981 poky kadenporo 3aBimyBaB npodecop Tomycsk A.A.

Tomycsak Aunapiii AnapioBuy, xaHauaat (izuko-
MaTeMaTUYHUX HayK, IOLIEHT, podecop, BIIMIHHUK OCBITU
VYkpaiHu.

B 1957-1962 pp. HaBYaBCs Ha ¢b13uKo-
MaremaTuuHoMy  Qaxynpreri Kam’sueus-Iloninscbkoro
negaroriyHoro iHctutyty imeni B.II. 3aroncekoro, a 3
1962-1964 pp.— acucreHT Kadeapu MaTeMaTUKUd BHILE
BKA3aHOTO 1HCTUTYTY.

Y 1964-1967 pokax HaBuaBCi B acHipaHTypi
KuiBcbkoro  gepkaBHOro  MEAAroriyHoro  1HCTUTYTY
iMm. O.M I'opbkoro bl KEpiBHULITBOM aKajeMika
Kopomoka B.C., y 1967 pori 3axucTUB KaHIUIATCHKY
JTUCepTaIliio 3a cremiaibHIicTIo «Teopis WMoBIpHOCTEH» Ta
oJlep’)kaB  HAYKOBUHM  CTymiHb  KaHauaata  (pi3uko-
MaTeMaTU4YHUX HayK. Tomycsak A.A. cTaB nepmiuM Ha TOU
yac KaHIuJaToM Hayk Ha kadeapi matemaTuku Kam’sHenb-
[ToainbChKOTO TEAArOriYHOTO IHCTUTYTY 1 OYOJMB ii. VY
1969 pori fiomy OyJi0 TIPUCBOEHE BYCHE 3BAHHS JIOICHTA.
[Ti3uime o6iiiMaB ocaxy IPOPEKTOpa 3 HAYKH.

Y 1981 poui Awnzapiii AHnpifioBuu IouyaB mpaiioBatd y BiHHHIBKOMY Jep>KaBHOMY
negaroriyHoMy 1HCTHTYTI iMeHI M. OCTpOBCHKOTO Ha Mocajl 3aBigyBavya kadeapu MaTeMaTHKA. Y
1988-1997 pp. obiiimaB mocagy MPOpPEeKTOopa 3 HaBUAILHOI PoOOTH. Y IIeH ke mepioja, a came y
1995 pori, fiomy Oysio mprcBOEHE BUeHE 3BaHHs npodecopa. 1997-2011 poku — nmpodecop kabeapu
matemaTuku, 2011 p. — 3aBigyBay kadeapu MaTeMaTUKH.

A.A. Tomycsik NOCTIHHO KepyBaB HamUCaHHSIM JUIUIOMHUX pOOIT CTyJEHTaMH JI€HHOi Ta
3a04HOi (OpM HaBYaHHS, POOOTOI0 MaTeMaTU4YHOro ryptka «EBpika», mnpobaeMHOI Tpynu
«MatpuuHi anredpu», TroTyBaB CTYJIEHTIB 10O Yy4acTi B Jpyromy eTami BceykpaiHchkoi
CTYJIEHTCHKOI OJIMIiaAM 3 MaTeMaTuKH, OpaB ydyacTb y JEp>KOIOPKETHHUX TeMax, OyB 4YJIE€HOM
METOJIMYHOI pajy NeAyHiBepcuTeTy. TpuBainii yac KepyBaB HayKOBO-METOJIOJOTITYHUM CEMIHApOM
IHCTUTYTY MareMaTuku, Qpizuku i texHosoriyHoi ocity B/IITY imeni Muxaitna Komro6uHcbkoro.
CryneHTH, SiIKi BUKOHYBQJIM HAyKOBO-JOCIHIJIHI POOOTH MiJ] KEpIBHULTBOM AHApis AHIpiioBUYa,
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Opanu aKkTUBHY Y4acTb y pOOOTI 3BITHHUX, MDKBY3IBCbKHX, BCEYKPAaiHCBKHMX Ta MIKHApPOJHHUX
koH(pepenuil. IlninHoro Oyna OaratopiuHa HaykoBa chiBmpanss Tomycska A.A. 3 JTOKTOPOM
¢b13UKO-MaTEMaTUUYHUX HayK, NpoQecopoM, CTapliUM HAyKOBUM CHIBPOOITHUKOM [HCTHTYTY
matematuku HAH Vkpainu, naypearom JlepxxaBHoi nmpemii TypOinum A.D.

OCHOBHI HANPAMKU HAYKOBUX O0CNIONCEHb: TIPOJIOBKYE TOCIIKYBATH aJIreOpu CKIHYEHHOTO
paHry, BUIIaIKOBI1 MPOLIECH, aHaII3yBaTu (PyHKIIT TIepKOMIUIEKCHOI 3MIHHOI.

OcHosni nyoaixkayii: 68 myOmikallii, cepeln AKX MiApydYHUKH Ta nocionuku, (I[Ipaktukym 3
MaTeMaTU4HOro aHamizy. Beryn no ananizy. udepenuiansae uncnenns. — K.: Buma mkona, 1993;
[IpakTuKy™m 3 MareMaTU4yHOro aHami3y. IHrerpanbHe uncieHHs. Psau. — K.: Buma mkona, 1995).
METOJIMYHI PO3pOOKM ISl CTYIEHTIB MaTeMaTUYHHUX CleliadbHOCTeH, myOumikamii y ¢axoBux
BUJIAaHHSX, T€3U HAa MDKHAPOJHUX 1 BeceykpaiHChKUX KOH(pEpEHLIIX

Tomycsak A.A. Mae HU3KY NOJSAK, HEOJHOPA30BO HAropokyBascs llodecHMmu rpamoramu
BIITY imeni Muxaitna Kortoouncekoro (1998 p., 2007p., 2010 p.), [loyecHoro rpamororo MO
VYkpaiau (1996 p.). ¥ 2002 pori Annpito AHAPIHOBUYY MPUCBOEHO MOYECHE 3BaHHS 3aCiTyKEHUI
npamiBauk BJIITY imeni Muxaitna KomroOuHChKOTO.

VY 1986 pomi micias moOyaoBH HOBOro Kopnycy BiHHUIIBKOTO Jep:kaBHOTO
MeJarorivHoro 1HCTUTYTY Kadeapa MaTeMaTHKd OTpUMalia HOB1 MPUMIILIEHHS, OyJI0
oOnagHaHO Jabopartopii kKomm'roTepHOi TexHiku. Ha kadenpy 3ampouryrorscs
BUKJIaJayl, sKi 4uTaloTh 1H(opmaTuky, iHdopmaniiiHi TexHonorii (Ycau O.I'.,
Kostaxk [.B., Teepnoximi6 FO.C., miznime Bemewmipcebkuii A.C.).

I3 1988 mo 1998 pik kadenporo 3aBigyBaB npodecop IHCTUTYTY
Tpoxumenko B.C.

Tpoxumenko BanenTun CrenmaHoBMY, KaHIUJAT
¢bi3uKO-MaTeMaTUYHUX  HAyK, JOIEHT, Impodecop
YHIBEPCUTETY, BIAMIHHUK HapogHoi ocBitu YPCP
(1991 p.).

Y 1963 p. 3akiHuMB  (Hi3UKO-MaTEMATUUHUI
daxynerer BJIIIl 3a croemiagbHICTIO «MaTeMaTuka 1
¢di3uka» 3 Bi3HaKOW 1 OyB 3aJMIICHUH Ha pPoOOTYy
aCUCTEHTOM Kadeapu MaTeMaTHKH.

Y 1967-1970 pp. HaB4yaBcs B  acHipaHTypil
CapaToBChKOTrO yHIBEPCUTETY. Y KIHII JKOBTHSI TOTO X
POKY YCHIIIHO 3aXHWCTHUB KaHAMAATCHKY AHMCEpTaIiio Y
CapaToBChKOMY yHIBEpCUTETI Ha TeMmy «Auredpu
OararoMicHUX (YHKIIH» Ta OJep>KaB HAYKOBHUM CTYIIHb
KaHauaaTa Qi3MKo-MaTeMaTUYHUX HayK.

3 1973 poky mnouaB mpaioBaTd y BiHHUIIBKOMY
JEp>)KaBHOMY  TI€IaroriyHOMY YHIBEPCUTETI CIOYAaTKy Ha T0Cajl CTapiioro
BUKJIaJa4a, MoTiM JoneHTta (3 1975 poky), 3aBimyBaua kadenpu (1988-1998 pp.),
npodecopa yHiBepcurery (3 1996 poky mo 2012 pik). ¥V 1991 poii HaropoKkeHuit
3HaKoM «BiamiHHUK HapoiHOT ocBiTH Y PCPy.

Yurap MaTeMaTU4HI Kypcu: «AHaiITHYHA TeoMeTpis», «KoHCTpyKTHBHA
reoMmeTpisiy, «OcHOBU reomeTpii», «JludepeHuianbHa TreoMeTpis 1 TOMOJIOTIS,
«MaremaTtnuHa JIOTriKa 1 Teopis anroputMmiB», «EnemenTn cywyacHoi anredpu». Ilin
KepiBHUITBOM Banentunna CremaHoBHYa MPOTAroM OaraThOX POKIB YCHIITHO
mpairoBajia CTyJIEHTChbKa MpobOiieMHa rpyna «AiareOpu OaraToMiCHUX (QYHKIIN»,
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KaeapanbHUll HAYKOBO-METOAOJOTIYHUN CeMiHap, MiAroToBieHo Ouibiie 50
CTYJEHTChKUX JUIUIOMHUX POOIT, K1 3aXHILEH] TUIIJIOMHUKAMU Ha «BIAMIHHOY.

CryaeHTH, siKi 3aliMajiCh MOIIYKOBHUMH JOCIIIKEHHSAMHU 1]l KEPIBHULTBOM
Tpoxumenka B.C.,  HeonHOpa3oBO  cTaBaiM  MpU3EpaMH  JAPYTroro  Typy
BceykpaiHChbKOro KOHKYPCY CTYAEHTChKHX HayKOBUX pOOIT 3 ramysi «MaremaruuHi
HayKW», OpaJiid y4yacTh y HayKOBO-TIPAaKTUYHUX KOH(EpeHIisx pizHoro piBHsA. Kpamii
pPE3yNbTaTH HAYKOBUX JOCIIKEHb OYJIM OMyOIIIKOBaH1 y MaTepiajiaXx KOH(pEpeHIIiil.

OCHOBHI HANpAMKU HAYKOBUX OOCHIOJCeHb: Teopis MIBIpyHn Ta MIBIPYI
MePEeTBOPEHb, n-apHUX airedpaiyHux cucrteM, aureOpu ¢GYHKIINH JEKUIBKOX
aprymeHTiB. BuBYae BIacTHBOCTI omepaiiii Ta BIJHOLIEHb Ha MHOXHHAX (PYHKIIN
0aratb0X apryMeHTiB, sIKI MalOTh T1 UM 1HII1 BIACTUBOCTI.

Ochnoeni  nyoaixkayii: 150 HAyKOBUX TIpallb, 3HayHa KUIbKICTh 3 HHX
OlmyOJIIKOBaHA B UEHTPAJIbHUX Ta MDKHApoaHux kypHanax «Jlomosimi HAH
VYkpainn», «YKpaiHCbkUIl MarematuuHuil xypHam», «Kibepueruka», «M3Bectus
By30B (Maremartuka)», «CuOuUpCKUii MaTeMaTHYeCKUW KypHam», «Algebra
Universalis», «Quasigroups and Related Systemsy», «Communications in Algebray,
«Studia  Scientiarum  Hungarica», «Czechoslovak Mathematical Journaly,
MoHorpadii: Anredpsl Menrepa muoromectHbix ¢yHkuid, — Ch.: S.n., 2006 (Centrul
Ed. USM). — 237 p. Ta Algebras of multiplace functions, Berlin/Boston, 2012. — 399
p. y cuiBaBropcTsi 3 B.A. Jlynexom (Ilonbma).

Banentun CrenaHoBHY MPOJIOBXKYE MIATPUMYBATH HAYKOBI 3B’SI3KH 3 YUEHUMHU
pizaux kpain (CIIA (mpodecopu laiin b.M. 1 [TankoB O.A.), Himeuunnu, [Tonbmri
(mpodecop Hynex B.), Pociiicbkkoi ®Denepamii (M. CapatoB — Camiit B.M.,
MosmuyanoB B.O.; M. YIbSHOBCBK —  JOKTOp  TEXHIYHUX  HaykK, Mpod.
Kpamenunnukos B.P.).

CtyaeHTH MalTh BUIBHMM JOCTYIl J0 TEKCTIB JICKIIA Ta IHIIMX HaBYaJbHO-
METOJMYHUX MaTepialliB, sKI PO3MIINIEHO Ha IHIWBIAyaJlbHOMY CalTi mpod.
Tpoxumenka B.C. (https://sites.google.com/site/vstrokhimenko/): JeKITi 3
aHAMITUYHOI  TeoMeTpli,  KOHCTPYKTUBHOi ~ TIE€OMETpli, = OCHOB  TI'€OMETpIi,
nudepeHIianbHOI TeoMeTpii, MaTEMaTUYHOI JIOTIKH, Teopii KMOBIPHOCTEH, BCTYII 110
MaTeMaTUYHOTO aHaji3y, reoMeTpii sl CTYACHTIB 3a04HMKIB, JIEKIIi 3 MIATOTOBKU
70 JIepaBHUX €K3aMEHIB 3 TeOMeTpii 1 MaTeMaTUYHOI0 aHaily; 30IpHUKH 3a7a4d 3
aHAMITUYHOI, KOHCTPYKTUBHOI 1 AU(EpeHITialbHOI TeoMeTpii; anredpu 0araToMiCHUX
¢byHKuii; 3HaYHa 00ipka rpadikiB QyHKUIA (JIIHIM MepHioro i Apyroro MOpsaKy),
BUKOHaHMX y nporpami 3D Grapher Torio.

Unenn kadenpu 31MCHIOBAIIM HAayKOBI JOCHKEHHS B Tally3l anreopw,
MaTeMaTUYHOrO0  aHamizy, TeoMeTrpii, OOYUCIIOBAaJIbHOI MaTEeMaTUKH, Teopii
HMOBIPHOCTI, METOJMKH BUKJIAJAaHHS MaTeMaTHUKU Ta IU(epeHLiaNbHUX PIBHSAHD.
3aranom Ha ToM yac Oyno omyOiikoBaHo nmoHa] 200 HAyKOBHX Ipallb.

3HaUYHUX YCHIXIB y HAYKOBO-AOCHIAHIA Ta HaBYAJbHO-METOJUYHINA pPOOOTI
JOCSITaM  4jeHu Kadenpu: AOKTOp (PI3MKO-MAaTEeMaTHUHUX HaykK, mpodecop
[TankoB O.A., TOKTOp TeXHIYHUX HaYyK, Tpodecop Craxor O.I1.




Ounexcanap AmnapiiioBuu IlankoB y 1966 pori
3akiHYMB cneninTtepHatr Ne 18  ¢i3uko-maTreMaTHUYHOTO
npodpimo mpu MI'Y  (KonMmoropiBcbkuil — iHTEpHAT).
[IponoBxuB HaBuaHHA Yy BopoHe3bkOoMy Jep>KaBHOMY
YHIBEPCUTETI.

Y 1973 poui 3aXHUCTUB JUCEPTAIlil0 Ha 3100yTTH
HAyKOBOTO CTyNEHS KaHauaatra ¢i3uKo-MaTeMaTHYHUX
HayK (HaykoBui kepiBHUK — npod. C.I'. Kpeiin). B 1988
poOIll 3aXMCTHB JIUCEPTallil0 Ha 3000yTTS HAyKOBOTO
CTYINEHsS NOKTOpa (i3uko-MareMaTuyHux Hayk. Y 1990
poOIIi MPUCBOEHO BUeHe 3BaHHs mpodecopa. Y 1994 pomi -
3BaHHa CopociBcekoro mpodecopa. Hunui Onexkcanap
AnppiiioBud 06iitmae nocay npodecopa B ogHomy 3 yHiBepcureTis CLIA.

[TankoBuM O.A. pospobsneHa Tteopis G-301KHOCTI Ta YCEpEIHECHHS IS
HETIHIMHUX eTINTUYHUX 1 MapaboMiYHUX PIBHAHb B YACTUHHUX [MOXIJIHHUX Ta
YHCeJIbHI METOAM JOCIHIKEHHS HENHIMHUX 3aJad ycepeaHeHHs. Pe3ynbratu mux
JOCIIKEHb 3aCTOCOBYIOTBCS B TEOPil KOMMIO3UTHHX MaTepialiB, Teopili MOPUCTUX
CepelloBUI, HENIHIMHIA onTuil Ta 1HmMMX obnactsax. Kpim Toro, po3pobiienuii
BapiallifiHUNA METOJ JAOCIIKEHHS HENIHIMHUX JUCKPETHUX MOJENIe MaTeMaTUYHOT
¢i3uku. Pe3ynbTrath 3HAXOIATh 3aCTOCYBAHHS B HEJIHIMHIN onTuil, Teopii
XBWJIBOBHUX MPOIIECiB, (Pi3Ulll KOHJEHCOBAHOIO CTaHy, MaTeMaTU4Hii O10J0Tii Ta iH.
Otpumani pe3yiabTaTH NPO ICHYBAHHS JIOKAJNI30BAHMX PO3B’SI3KIB CTAlllOHAPHOTO
HeniHiiiHoro piBHsHHS Ilpeninrepa, siki 3aCTOCOBYIOThCS B HENIHIMHIA ONTHIN 1
Teopii (OTOHHUX KpHUCTaNIB, (I3UI[l KOHIEHCOBAHOTO cTaHy Matepii. I[IpoBeneno
JTOCHIKEHHST Maibke MeploJUYyHUuX 1 Malke aBTOMOPPHUX PO3B’SA3KIB IIUPOKHUX
KJIaClB HENIHIMHUX JudepeHuianbHux 1 audepeHiaJbHO-0NepaTOPHUX PIBHSAHD.
PaHHI pe3ynbTaTH NpUCBSIYEHI TEOPii ONepaTOPHO-3HAYHUX AHATITUYHUX (QYHKITIH.

I3 1998 mo 2007 pp. xadenpy odvomoBaB mnpodecop YHIBEPCUTETY
Ao6pamuyk B.C. Cepen OCHOBHMX HampsMIB HAyKOBUX JOCIIIKEHb BHUKJIAJayiB
Kadeapyu MaTeMaTHKU Ha TOM Yac OyJM: YMCeNIbHI METOAU PO3B’SI3yBaHHS JIIHIMHUX
anreOpuYHuX cucteM Benukux nopsakiB (A6pamuyk B.C., Bememipcrkuii A.C.,
Teepnoxmni6 FO.C.), anre6pu ckinuenHoro panry (Tomycsak A.A., Borakosa JLLA.,
Tposin JI.d.), anreOpu OararomicHux ¢yukuii (Tpoxumenko B.C.), mnpobiemu
BUKOPHUCTaHHS 1H(OpMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOTIH Yy HaBYaJIbHOMY MpOIECi
BH3 1 IITH3 (Knouko B.I., KoOucs A.Il., A6pamuyk H.M.), audepenuianbui
piBHsiHHS  (MommuHcebkuii [[.A., Tumomenko O.3., Kostoniok M.M., bak C.M.),
TEOPETUKO-METOANYHI  ACMEKTH  3arajJibHONPOQECiiHOI  MIATOTOBKM  BUUTEIS
(KoBTontok M.M.), BHUKOpUCTaHHSA MAUIOBMX Irop y HaBuajgbHoMy mpoueci BH3
(3axapuenko H.B.), mnactynnicte pgomnpodeciiiHoi 1 mnpodeciiHoi MiATOTOBKU
MaiOyTHIX yunurteniB MareMatuku (Trotion JILA.).




Adopamuyk Bacuab CrenaHoBu4, KaHmuaaT (i3uKo-
MaTeMaTHYHHUX HayK, JOLIEHT, TPOo(ecop YHIBEPCUTETY.

3 1958 mo 1963 pik HaBuaBcs B Jlyupkomy
MEeJaroriyHoMy  1HCTUTYTI Ha  (PI3UKO-MaTeMaTUYHOMY
¢dakynbTeTi, 3700yBIIM CHEIIIbHICTh BYMUTENS (I3UKH 1
MatemaTuku. Ilicig 3akiH4eHHs 3 BiA3HAKOIO 1HCTUTYTY OYB
HampaBJIeHUH Ha cTaxyBaHHA B IHctutyt kiGepHetuku AH
YPCP.

VY 1965-1969 pp. HaBuaBcst B acmipanTypi KuiBcbkoro
[eAaroriyHoro IHCTUTYTY iM. O.M. I'opbkoro 3a
crenianbHICTIO «O0UNCIIOBAIbHA MATEMATUKAY.

3 TpaBHa 1969 poky 3a HampaBiI€HHSIM II0YaB
MpalioBaTH CTapUIMM BUKJIaJadeM Kadeqpu MaTeMaTuKu
BiHHMIIBKOTO J€p)KaBHOTO MEJAroriyHoOro I1HCTUTYTY IMEHI
M. OcTtpoBCBKOTO.

VY xoBTHI 1969 poKy 3axHCTHUB IUCEpTallll0 HAa TEMY:
«YucenpbHl METOIU CUHTE3Y JIIHIMHUX JUHAMIYHUX CUCTEM» B
[acTutyTi kibepHetuku AH YPCP (M. KuiB) Ha npucy/pkeHHs
HAayKOBOTO  CTyHeHs KaHaugata (i3MKO-MaTeMaTHYHUX HayK. 3 BepecHs 1972 poky
B.C. AGpamuyka o0paHo Ha mocaay JgoneHTa kadenpu wmatematukd. A B 1974 poui Homy
MIPUCBOEHO BUCHE 3BaHHSI JIOLICHTA.

I3 1978 poxy Bacuns CrenaHoBud 4oTHpPH pa3sud oOUpaBCs TOJOBOIO MPOPKOMY
CHIBpOOITHUKIB (Pi3uko-mareMatuyHoro ¢akynbrery. Y 1982-1986 pp. — rosoBorwo mnpodpromy
cniBpoOiTHUKIB BinHunpkoro neaincrutyry. B.C. AGpamuyky npucBoeHe 3BaHHS COpOCIBCHKOTO
npodecopa (1995 p.) ta Buene 3Banns npodecopa BIIII imeni M. OctpoBcbkoro (1996 p.)

[Ipotsrom 1996-1998 pp. Bacwip CrenanoBuu oOifiMaB mocagy NpOpeKTopa 3 HayKOBOIi
poboTH, mpaIroBaB JOLEHTOM (32 cyMicHMITBOM), a 3 1998 mo 2007 pik nBidi oOupascs
3aBigyBayeM kadeapu mareMmatukd. [1oTiM mpomoB:KUB IMpaloBaTH Ha Mocajl JoleHTa Kadeapu
MaTeMaTHKU Ta IHPOPMATHKH, Mpodecopa YHIBEPCUTETY.

B.C. AOpamuyk Mae JBa BIpPOBAKEHHS B pO3pOOKY IPOEKTYBaHHS CHCTEM: 3aBOJ
«Enextpoman» (M. 'opbkuil), HaykoBo-fgociiaHui 1HCTUTYT «['iaponpudop» (M. KuiB) ta rpamoty
YkpcoBnpoay.

Yuponosxk cemu pokiB Bacwip CrenaHoBud OyB akTUBHHUM OPraHizaTopoM JIpyroro erarmy
BceykpaiHcbkoi cTyAeHTChbKOI oniMmianud 3 MareMaTuku. Y 1996-1998 pp. oyomioBas ramyseBuii
oprkomiret, y 1999-2002 pp. — ronoa xypi.

[Ipotsrom TpyAoBOi IisIbHOCTI Ha BHCOKOMY HAyKOBO-METOJMYHOMY piBHI 3a0e3neuyBaB
BHUKJIQJIaHHS TaKUX KypCiB: MaTeMAaTUYHUW aHali3, METOJIM MaTeMaTHYHOI (PI3UKH, MaTeMaTU4H1
MAaIllMHA 1 TPOrPaMyBaHHS, YUCEIbHI METOIN (METOIM OOYMCIICHB), MAaTEMATHYHE MOJICITIOBAaHHS B
€KOHOMIII1, YNCEeIbHE MOJICIIIOBAaHHS, TEH30PHUI aHalli3 1 BapialliiiHe YHCIEHHS, TEOpisl alrOpUTMIB
i creukypcu 1o mMatemMaTHuHiid kibepHeruui. Uurap sekuii ans BuuTeniB BiHHUIBKOT 001acTi Ha
teMu: «®DakynpTaTUBHI 3aHATTS MO MaTeMaTHlll B IIKOI», «Cy4yacHl JOCSATHEHHS B PO3BUTKY
o04MCITIOBaNIbHOT MaTeMaTuku». HeoiHopa3oBo BUCTyNaB 3 JIONOBIIIMU Ha HAyKOBUX CeMiHapax 1
KOH(EpeHLIsIX pPI3HOr0 pIBHSA 3 KIOGpHETMKM W MaTeMaTH4HOro MmojentoBaHHs. [locTiiiHo
3MIACHIOBAaB KEPIBHULITBO HAIMMCAaHHSAM JHUIUIOMHUX poOIT CTyJdeHTamMu OakajaBpaty i
MaricTpaTypu, CTYIEHTCHbKUM HAyKOBUM TypTKOM «Teopis CHHTE3y IMHAMIYHUX CHCTEM» Ta
IpyIHoI0 3 MIATOTOBKU JI0 Apyroro eramy BceeykpaiHChbKOi CTy/I€HTCHKOI OJIIMITIa N 3 MaTEeMaTHUKH.
[Tonan 20 pokiB OyB KEpIBHUKOM JEPKOIOKETHUX TEM.

CrynenTn, saKi  3aManucCh  MOUIYKOBUMH  JIOCHIDKCHHSAMH M KEPIBHUIITBOM
Abpamuyka B.C., HeoqHOpa30BO cTaBaiu npusepamu Apyroro erany BeeykpaiHChbKO1 CTYI€HTChKOT
OJIIMITIa M 3 MaTeMaTHKu, BceykpalHChKOTO KOHKYPCY CTYAEHTCHKMX HAyKOBHX poOIT 3 ramysi
«MartemaTH4H1 HayKn», Opajau y4acTb y HAyKOBO-IPAKTUYHUX KOH(MEPEHLISIX PI3HOTO PiBHS.
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Bacunem CrenanoBuuem onyOnikoBaHo nmoHaJ 100 HaykoBHX Ta HaBYaJIbHO-METOJIUYHHMX
npaub. 3 Hux: B kypHanmax «JlomoBimi HAH Vkpainw», «W3Bectus BVY3os CCCPy,
«Pagmosnexrponnkay, «KiGepHetnka», BicHMKax KwuiBcbkoro Ta JIBBIBCHKOTO HAIIOHAIBHUX
YHIBEPCHUTETIB, B Marepilajlax MDKHApOJHHUX, COIO3HUX Ta BceykpaiHChbkux KoHpepeHIil; aBi
MOHOrpadii; MOCIOHUK 3 MIKUIBHOTO KypCy MaTeMAaTHUKH JUIsl BCTYIHHKIB JIO BUIIMX HaBYAJIbHUX
3aKiIadiB, CIyXadiB MIArOTOBYMX BUIIIJIEHh Ta CTYICHTIB TMENAaroriyHUX YHIBEPCHUTETIB
(pexomennoBanuii MOH Vkpainu, y cmniBaBTOpPCTB1), OOYMCIIOBAJIbHUNA HPAKTHUKYM, METOIUYHI
po3poOku 3 guctuiuiin  «YucenpHl Metomm», «MarematnuHe MOJCTIOBaHHs», «Metoau
MaTeMaTU4HOI (Q13UKHU».

OCHOBHI  HANPAMKU HAYKOBUX  OOCNIOJCeHb. TIPOJIOBXKYE TMPAIIOBATH HAA  TEOPIEI0
YeOumeBCcbKOro HaOMMKEHHS CYKYyIHOCTI JIpoOOBO-NMiHIMHUX (yHKIINH (GaratokpurepiaibHi
3a/1a4l) Ta iX 3aCTOCYBaHHS B alpOKCHUMAIIIMHUX 3a/JadyaX CHHTE3y JUHAMIYHUX CHCTEM; TEOPIEI0
HaOMMKEHHS y3arajJbHEHUMH 1HTEPHOJISLUIHHUMU MHOIOYIEHAMHU; TEOPI€I0 PO3B’SI3yBaHHS CHUCTEM
JHIAHUX aJreOpu4YHUX PIBHAHb 3 JOBUIBHUMHM JIMCHUMM HEBUPOKEHUMHU MATPULISIMH 1
JIOBUIBHOIO CTPYKTYPOIO HEHYJIbOBUX €JIE€MEHTIB.

Kadenpa matemaruxku ciMm pokiB nocnuib (1995-2002 pp.) Oymna 6a30Bor0 aJis
MPOBEJICHHS APYroro eramy BceykpaiHChKOT CTYA€HTCHKOT OJTIMITIa i 3 MAaTEMATUKH.
HeB’sth pokiB nocnisib (1997-2007 pp.) Halli BUITYCKHUKH
Ha JApyroMy ertami BceykpalHChKO1 CTYJIEHTCHKOI OMiMIIiaau
3 MAaTEeMAaTUKU BUOOPIOBAIIM MPU30B1 MICIIS.

Onexkciii  IlerpoBuu CraxoB HaBuaBca Yy KuiBcbkomy
MOJIITEXHIYHOMY  IHCTUTYTI Ha TipHUYOMYy (akyJibTeTi Ta Yy
XapKiBCbKOMY aBiallifHOMY 1HCTUTYTI Ha paaiodakynbTeTi, e B 1961
poIIl ofiepkaB CHeIialbHICTh «PamioenekTponHi o0MagHaHHSI CUCTEM
YOpPaBIIHHS», a TakoX OyB acmipaHToM XapKiBCbKOIO I1HCTHUTYTY
TIPHUYOr0 MaTMHOOY TyBaHHS, aBTOMATUKU.

VY 1966 poui 3axucTuB aucepranilo Ha 3400yTTS HayKOBOTO
CTYINEHs KaHAWJaTa TEXHIYHMX HayK 3a croerjaibHicTio «TexHiuHa
kibepHetukay»; a y 1973 p. 3axucTUB JUCEpTAIil0 Ha 3M00yTTS
HAayKOBOI'O CTYNEHS JOKTOpa TEXHIYHHX HAayK 3a CIELiaJbHICTIO
«ObuncmoBasibHa ~ TexHIKa»; 1992 p. — akagemik  Axamemii
1HKEHEpHUX HayK YKpaiHH.

Ha xadenpi marematuxku BJIITY mpamioBaB Ha mocami mpodecopa y 2001-2002 poxkax.
Oco0nMBO 3axXOIUIMBUM AJIsi CTYJEHTIB OyB Horo cmemnkypc 3 Teopii 3oioToro mnepepizy. Huni
Onmnexkciit [lerpoBuu npoxuBae 1 npairoe B Kanazi, ouomntoe tam [Hcturyt 3onotoro [lepepizy.

3 2007 poky no 2016 pik xadenpy MareMaTuku Ta 1HGOPMATUKU OYOJIIOBAIH
Kostontok M.M., Trotion JI.A., Tomycsik A.A., Tumomenko O.3., Konomienp A.M.
Kadenpa mpotsirom Bcix 1ux pokiB Oyma 1 € 0a30BOI0 [JIs MPOBEJICHHS
BceykpaiHChbKOTO KOHKYPCY CTYJ€HTCHKHUX HAYKOBUX POOIT 3 MaTeMAaTHYHUX HaAYK, a
TaKoX M1 BceykpalHChKOI CTyA€HTChKO1 oniMmmiaan 3 MareMatuku. Ilpu kadenpi
MareMatuku B acmipanTtypi BJIIIY imeni Muxaiina KouroOuHCbKOTO i1
KEpIBHUIITBOM BHKJIaJayiB Kadenpu HaBUANUCA AacHipaHTH 3a CHELiaJdbHICTIO
01.01.07 — oOuucmoBasibHa Mmatematuka (Ilanacenxo O.b., [lportema 1.O.,
batbrok /1.0.); 3a cnemianbHicTiO 13.00.04 — Teopisa 1 MmeToauka npodeciitHoi OCBITH
(Typxancbka O.C., Kosrontok I''M., Antonwok JI.B., Cos O.M., BoiitoBuk B.A.,
Knimimuna A 5.). Jouent Kostoniok M.M. y 2014 poui 3axucTuiia JOKTOPCHKY
aucepraiito 31 crietianbHocTl 13.00.04 — Teopis 1 MeToarKa podeciitHoi OCBITH.
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Kosomieus Agnsa MukogaiBHa, Hachiayroun OaThbKa,
3akiHUMia  (Qi3uKo-mareMatuyHuil  ¢dakynabTer  BiHHMIIBKOTO
JIepKABHOTO IEJaroriyHoro I1HCTUTYTYy iMeHi M OcTpOoBCHKOro B
1985 porii, ogepskaBIIM TUIIIOM 3 BiazHakor. [Ipairioe Bukiiagauem
B yHiBepcuterti 3 1992 poky.

VY 1997 poui 3axuctuiia guceprarito «B3aemomis aucIoKarii
3 TOYKOBUMH Ta OUIbII MOTYXHUMH JAedekTamMu B KpHUCTallax
KpEMHII0» Ha 3/100yTTsI HAyKOBOTO CTyHEHs KaHaujata (isuko-
MaTeMaTUYHUX HayK y KuiBCbkOMYy HaI[lOHAJbHOMY YHIBEPCHUTETI
imeni Tapaca llleBuyenka, a B 2008 p — aucepramniro «TeopeTnyHni Ta
METOJIMYHI OCHOBM  (QopMyBaHHS 1H(QOPMALIMHOI  KyJIbTypH
MaiOyTHIX Y4YMTEJIB MOYATKOBUX KJAcCiB» Ha 3J00YyTTS HAyKOBOI'O
CTYIIEHs JOKTOpa NeAaroriyHuX Hayk B I[HCTUTYTI memaroriyHoi
OCBITH Ta OCBITH Jtopociiux (M. KuiB).

3a poku npaui y BAITY ony6nikoBano nonan 200 HayKOBHX
npaib 3 IpobiieM TPUPOJIHUYO-MATEMATUUHOI OCBITH, IpodeciiiHol
MIATOTOBKM BuuTeNs, 1HGopMaru3auii HaByaHHS, 1H(GOpPMaLIdHOI KyJbTypU OCOOHMCTOCTI,
METOJI0JIOT1i opraHizauii HaykoBoi misuibHOCTI. OmyoOnikoBaHo: 1 MoHorpadis; 2 HaBYaJbHHUX
nociOnuku 3 rpupom MOH Vkpainu; nonan 100 crateil y HaykoBUX (DaxOBHX BHJIAHHAX YKpaiHU;
2 cTarTi y BUJAHHSX, 10 BXOJAATH O MIXKHApPOJHOI HayKOMeTpu4yHOi 0azu Scopus; 8 HaByalbHO-
METOJIMYHUX TOCIOHUKIB. B3sna ydacth y poOOTI KUIBKOX JECATKIB MI)KHApOJHUX HayKOBO-
MPaKTUYHUX KOH(epeHUiH, y Tomy uuciai i 3apyoikuux (bensris, [lonbma, Pocis, CroBauyuunHa,
[Beiinapis).

3 2004 poxy € BUCHHM ceKpeTapeM crernianizoBanoi BueHoi paau B/ITY 1 wienom cnenpamu
B [HCTUTYTI 1HQOpMAIIHIX TEXHOJOrHM 1 3ac001B HaBuaHHS (M. KUiB) 13 3aXHCTy HOKTOPCHKHX 1
KaHJIUAATChKUX JUCepTaliil Ha 3700yTTsS HAyKOBOI'O CTYNEHs KaHIuAaTa nejaroriunux Hayk. ITig
kepiBHUIITBOM A.M. Konomiens 3axucTuimch 12 KaHauaaTiB MeJaroriyHux HayK.

[Ipoiimna mnpodeciiiHuii HUIAX Yy4YUTeNsd, AaCUCTeHTa, CTapIIOro BHKJIagaya, JIOLCHTA,
npodecopa. OuomoBana kaeapy Maremaruku Tta 1HGopmatuku y 2012-2016 pp. Huni
A.M. Konomiernp — mpopekTop 3 HAyKOBOI poOOTH BIHHUIIBKOTO JEp>KaBHOTO I€1aroTi4HOTO
yHiBepcuTery iMmeH1 Muxaiina KomroOuHebkoro.

3a TUIAHY TMeJaroriyHy Mpam 1 HAyKOBI 3J00YTKHM HEOJHOPAa30BO Oyjia HAropoKeHa
[IOYECHUMU I'paMoTamMu AKajiemil NefaroriyHux Hayk YKpainu, BiHHHIBKOI 00nacHOl nepaBHOT
agminicrpamii, BJITY imeni Muxaitna Komrobuncekoro. Y 2004 p. HaropomxeHa 3HAKOM
«BiamiHHUK OCBITHY», Yy 2012 p. — 3HaKoM «YmuHcbkuil K.J[.».

Huni Ha xadenpi matemaTuku npamooTh 11 BukiagaviB, cepes] HUX: JOKTOP
MeJaroriyHuX  Hayk, KaHaugar — ¢Gi3MKO-MaTeMaTHYHUX ~ HaykK, mpodecop
Kosrontok M.M. (3aBigyBau kadenpu); kaHauaaTd (i3uko-mMaTeMaTUYHUX HayK,
nouentu: bak C.M., Borsakosa JI.A., XKmypko O.I., Tumomenko O.3.; kaHauuar
TEXHIYHUX HayK, IOUEeHT SpoBenko A.l'.; kKaHAMAATH NEJAroOriyHUX HayK, TOLEHTH
3axapuenko H.B., Trotion JI.A.; kaHIuIaTH MEeAaroriyHUX HayK, CTapIll BUKJIagadi:
Kostontok I''M., Typxanceka O.C.; xanmunmat nenaroriuanx Hayk Cos O.M.,
3aBigyBau Jjaboparopismu [lomingyk B.O., crapmii ma6opantu  Komimos LI, Ta
SApom O.1.

3a ocrtaHHl 5 pOKIB BuUKIagadamMu Kadeapu Oyio omyOJiKOBaHO KiJIbKa
MoHorpadiit, moHaa 20 nociOHMKIB Ta 301pHUKIB JIsl BULIOT 1IKOJH, O11st 80 cTaTeil y
(haxoBHUX Ta 3aKOPAOHHUX KypHajnax, noHan 100 te3 gomnosigeit Ha MiXKHApOAHUX Ta
Bceykpaincbkux koH(pepenuisax. Buknagaui kadeapu niaTpUMylOTh HAyKOBI 3B SI3KU
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3 nHaykoBusmu CIHA, Kanaam, Himeuuwnu, Ilonemi, Pociiicekoi dDepepariii,
Bbinopyci.

XXI cTomiTrs BUCyBa€ HOBI BUMOTH JIO0 OCBITH, MOB’si3aHI 3 00’€KTUBHUMHU
3aKOHOMIPHOCTSIMH PO3BUTKY cycniibcTBa. Cepesl HalOUIbII 3HAYYIIMX MOXKHA
BUJIUINTH Takl 3aBJaHHs: 3MiHa 3MICTY HaBYaHHS; BHUPOOJICHHA Y CTYJEHTa
PO3yMiHHSI HEOOXITHOCTI Ta YMIHHS HaBUaTHCS VYIPOJOBXK KHUTTA, a TaKOXK
3aCBOEHHA CyMH 0a3oBuX ((pyHIamMeHTaNbHUX) 3HAHB; MEPEXiJl y HaBYaHHI BIiJ
KkBaiikaiii 70 KOMIIETEHIli, 110 Ja€ 3MOTY OCOOMCTOCTI 3HAXOJIUTH ONTHUMAaJbHI
pilieHHS B OyAb-SIKHUX OJKUTTEBUX CUTYaIllsX; YTBEPIKEHHS OCOOHUCTICHO
OpIEHTOBAHOI IMENaroriyHoi CUCTEMH; OCBITa Mae HaOyBaTH 1HHOBAIIITHOTO
XapaxkTepy.

L1 3aBgaHHs € MATPYHTSAM AISUTBHOCTI Kadeapu MaTeMaTUKH Ta 1HPOPMATUKH,
sIKa HUHI MPAITIOE HAJ TiIBUIICHHSM SIKICHOT MIATOTOBKHU CTYACHTIB; HaJ pealli3allic€ro
KpeJIUTHO-TpaHC(HEPHOI CUCTEMHU HABUAHHS CTYJCHTIB; HaJl CTBOPEHHSIM HaBYaJbHO-
METOJMYHUX KOMIUIEKCIB 3 YCIX AMCLMIUIIH, K1 3a0e3neuye kadenpa; Haj 3MICTOBUM
HAIOBHEHHSM CalTy kadenpu; HaJ BIPOBAKEHHIM pe3yJbTaTiB HAyKOBO-OCTIAHOT
pobOTH Ta HOBUX TEXHOJOTIH y HaBUAJbHHM TIpolleC, HaJ TEOPECTUUHUM
OoOTpyHTYBaHHAM (YHIAMEHTAIBHUX JTOCTIIKEHb.
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Mamemamura ma ingpopmamuxa y 6uuyiil WKOJi: 6UKTUKU CYHUACHOCHI

TEMATUYHUIA HANPAM
«TEOPETUYHI NPOBJIEMU MATEMATUKN»

VIJIK 517.946
I.M. Koner
M. Kam’graens-IToainbCchpkuii

T'THEPBOJITYHA KPAMOBA 3AJIAUYA JJISI HEOJHOPIJTHOT O
HAHNIBOBMEKEHOI'O HOPOXHUCTOI'O HUJITHAPA

Anomauin. Memooom inmeepanoHux i 2IOPUOHUX THMESPATILHUX NEPEeMBOPEHb
NOEOHAHHI 3 MemoOOM 20N08HUX PO38’A3KI8 N00OYO006AHO MOYHULU AHATITMUYHULL
PO38’A30K 2inepOoniuHoi Kpatiogoi 3a0aui 0 HEeOOHOPIOHO20 HANIBOOMENCEHO020
NOPOACHUCTO20 YUNIHOPA.

Knrwouoei cnosa: cinepboniutne pigHanHA, NOYAMKOBI ma Kpatogi YMosu, yMosU
CHPSIICEHHS, IHMe2panbHi nepemeopenHs, ynkyii enaugy, @yuxyii I pina.

Annotation. By the method of integral and hybrid integrated transforms, in
combination with the method of main solutions the exact analytical solution of
hyperbolic boundary value problem for inhomogeneous semibounded hollow cylinder
is constructed.

Keywords: hyperbolic equation, initial and boundary conditions, conjugate
conditions, integral transforms, influence functions, Green’s functions.

Beryn. [lpuxmanni 3amadi Terodi3uku, TEPMOJAMHAMIKK, Teopii MPYXKHOCTI,
Teopii eNEeKTPUYHUX K, Teopii KOJMBaHb MPUBOAATH JO KpaloBUX 3ajad
MaTreMaTuyHoi (Pi3uku A AudepeHIialbHUX PIBHSAHb 3 YACTUHHUMHU MOXIJTHUMH
PI3HUX TUMIB (EMINTUYHUX, MapaObOIIYHUX, TINEpOOIIUYHNX) HE TIIbKA B OJHOPIAHUX
cepeloBUIIaX, KOJIU KOe(IIEHTH PIBHSIHb € HEMIEPEPBHUMU, aJjie i B HEOJHOPITHUX 1
KYCKOBO-OJIHOPIIHMX CEepeOBUIAX, KOJU KOEeQILUIEHTH pIBHSIHb € KYCKOBO-
HEMEPEPBHUMU YU, 30KpeMa, KyCkoBo-ctanumu [7,9, 10, 12, 16, 20].

Kpim MeTony BilokpeMJeHHS 3MIHHMX Ta Horo y3araibHeHb [11, 19], oqnum 3
BOXJIIMBUX 1 €(EKTUBHUX METOJMIB JOCHIKCHHS JIHIMHUX KpaloBUX 3ajad Jjis
nudepeHIiaibHUX PIBHAHb 3 YAaCTUHHUMM TMOXIJHUMHU € METOJ I1HTerpajbHUuX
nepeTBopeHb [8], AKuM J1a€ MOXJIMBICTb OyIyBaTH B aHAJITUYHOMY BUTJIAII
PO3B’SI3KM TUX UM IHIIMX KpalOBHUX 3a/Jad yepe3 iX IHTerpajbHe 300paKeHHS Y
BUIIAJIKy OJTHOPIAHUX CEPETOBHIL.

VY Toil ke 4Yac NI JOCHUTh IMIMPOKOTO KJacy 3ajJad y KyCKOBO-OJHOPIIHHUX
cepefoBHUIlaX €()EKTUBHUM METOJOM iX JOCTIIKEHHS BUSBUBCS METOJ T1OpPUIHUX
IHTErpajdbHUX  MNEPEeTBOPEHb, K1  MOPOPKEHI  BIANOBIAHUMH  T1OpUIHUMHU
nudepeHIiaTbHIMU OllepaTOpaMu, KOJIU Ha KOKHIM KOMIIOHEHTI1 3B’ I3HOCTI KYCKOBO-
OJTHOPITHOTO CEpEeAOBHINA PO3IIIANAIOThCS a00 pi3HI audepeHiiaabHl OnepaTopH,
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a06o nudepeHIiaibHi OMepaTopu TOTO X CaMOTO BUTJISILY, ajle 3 PI3HUMH HabOpaMu
koedimienTiB [15, 17, 18].

['inepOouniuHl KpailoBi 3ajadyl B HEOAHOPITHUX HEOOMEKEHHUX UWIIHAPUYHO-
KPYTOBHUX CEPENOBHILAX PO3MVISIHYTO y Ipausix aBropa [3-6].

VY 11,0My MOBIIOMIICHHI, SIKE € JIOTIYHUM TPOJIOBXKEHHIM [13], MU mponoHyemMo
TOYHUHN aHATITHYHUIN PO3B’SI30K TinepOOI1uyHOT KpailoBOi 3aa4i JjIsi HEOAHOPITHOTO
HaIMIBOOMEKEHOT0 MOPOKHUCTOTO UIIHAPA, MTOOYI0BaHUNA METOJOM IHTErPajJbHUX 1
riOpuIHUX THTETpaIbHUX NMEPETBOPEHD Y TOEIHAHHI 3 METOI0M TOJIOBHUX PO3B’SI3KIB
(pynkuiit BmuBy Ta pyHkuii ['pina).

IlocTanoBka 3aa4i. Po3risineMo 3aauy no6y/10Bu 0OMEKEHOT0 Ha MHOXKHHI

n+l n+l
D={(t,r.p,z):t>0rel; =l =UR, ;;R)), Ry>0,R,, = R<+0; ¢ €[0;27);z € (0;+0)}
jl =l

27 -IIEPIOIUYHOrO 1100 KYTOBOI 3MIHHOI 03B 3Ky CHUCTEMU audepeHIiaIbHIX
@

PIBHSIHB 3 YaCTUHHUMH MOXITHUMH rinepooIyHOTO TUILY
2-ro nopsnky [19]
o%u,
J 2 ) o
at2 _AJMJ+Z] j—fj(l‘,r,gD,Z), FE[J-, ]—1,n+1 (1)

3 IIOYaTKOBUMHU YMOBAMHU

ou ;
wjlico=g5(rp.2); —L|o =g (rp.2); relj; j=Ln+l; (2)
ot J

KpaﬁOBHMH YMOBaMH

0 0
(‘11016_+ﬂ101 j“] =go(t,0,2); [ag;]_JfﬂznijunH =g(t,9,2); (3)
r =R, or r=R
0 ‘u; :
—§+h u; =gj(t,r,go); . =0, j=La+1, s=0,1 (4)
z=0 Z=+00
Ta YMOBaMHM CIIpsKEHHS [12]
kO Lk k O | ok e, T
|:[a/15+ﬂ/1juk_[a/25+ﬂlzjuk+l:| R =09 _]:LZ! k=1,n, (5)
=Ry

2 2 2

1 1

ne A =a, a—2+—i+—26—2 +a§,.a—2 - omneparop Jlammaca pAyns OPTOTPOHHOTO
‘ \ort ror rop © 0z

cepeZoBUINA B IUJIIHAPUIHINA CUCTEM1 KOOPAUHAT;

a,, a; x;. ok, BL, h — IESAK1 HEBLI €MHI CTaIl;

Ci = aé(jﬂlkj —alkjﬁfj #0; ¢y ey >0

ol <0 B2 0; ||+ Bl 20 a2 0 B3 2 0; a4 gt #0;
[,r,0,2) = 6 (0r,0,2), [o(7,0,2), s o (7,0,2);

£ (0.2 = {6 (10,2, b (9. ). 8t (. 2)]

22(1,0,2) = 82 (10,20, 82(1,0,2), ... 8201 (1,0, 2)}

gt,r,0) = {2,(1,7,0), 8, (1,7,0),.... € (L7 )

2(tp,2), g(t,p,z) — 3aJlaHl OOMEXXeH1 HerepepBHI PYyHKIIIT;

u(t,r,0,2) = (4,7, 0,2),1y (720, 2), . sthy (1,7,0,2)} — TTYKAHA QYHKITIS.
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OcHoBHa yacTuna. [Ipunyctumo, mo po3B’s30k 3anayi (1)-(5) icHye 1 3agaH1 i
mykaHi (yHKIIT 3aJ0BOJIBHSIIOTH YMOBH 3aCTOCOBHOCTI 3alTyY€HHUX HUXKYE MPSIMUX Ta
00epHEHUX IHTETPAIbHUX 1 TIOPUIHUX IHTETPATbHUX NEPETBOPEHS [ 16, 1].

[TobynoBanuit 3a BigOMOIO JOTiYHOIO cxemow [7, 12, 16] wmeroaom
1HTEerpajabHOro mneperBopeHHss Dyp’e Ha AEKapTOBIM MIBOCI (0;+w) IIOAO 3MIHHOI z

[6], CKIHUEHHOIO IHTErpajbHOTO TepeTBopeHHs Dyp’e Ha MPOMIKKY [0;27) ILIOJIO
KyTOBOi 3MIHHOI ¢ [6] Ta rOPUAHOIO IHTETPAILHOTO NEepeTBOpeHHs Tuiy ["ankens 2-
ro poAy Ha TOJSPHOMY CErMEHTI I; 3 n» TOYKAMH CIPSDKEHHS MIOA0 paalasibHOi
3MiHHOI » [1], €auHUI pO3B’A30K TiNepOONIIYHOI TMOYATKOBO-KpailoBoi 3amadi
cupspkensst (1)-(5) Bu3HayaroTh QyHKIIIL:

n+lt Ry 27400

uj(f:r:§0:z)=ZII I IEjk(t_T:r:ngo_azzzé)fk(T:p:azé)akpdédadpdr+

k=10R,_, 0 0
o n+l Ry 27+ . n+l Ry 2w+ 5
+_Z I I J.Ejk(t:r:p:go_azzzé)gk(p:azé)akpdédadp+ Z I I IEjk(t,r,p,gD—a,z,f)gk(p,a,f)x
k=1R,_, 0 0 k=IR,, 0 0
n+l t R 27
xoppdédadp +Y.a | | [Wy(t—7.r.p.0-a,z)g (t, p.a)o; pdadpdt + (6)
k=l O0R,_, 0
27+ -
+]] TW}r(t—r,r,go—a,z,af)go(r,a,g)+W;(t—r,r,go—a,z,g)g(r,a,g)}zgdadr; j=lLn+l
00 0
VY dbopmynax (6) 3acTOCOBAaHO KOMIIOHEHTH
® » t Vi, AWV, (p, A, _
Ejk(r,r,p,go,z,«f)=i28m2 [G(t,2,,0)K(z,0)K (&,0)do— 2 )V (f ‘)cos(mgo); Jok=1Ln+1
27[ m=0 s=1 0 ||V(I", A's )"

MaTpull BIUIMBY ((QYHKIII BIUIMBY), KOMIIOHEHTH W, (t,r,p,¢.2)=E;(t,r, p,0,z,0)
TaHTeHI[lanbHoi MaTpuii ['piHa (TaHreHuianbHi QyHKOii ['piHa), KOMIOHEHTH
Wi (t,r,e.z,8) = —ai Ryo, (a]O] )_]E (67, Ry,p,2,€) JMIBOI paiaibHOI MaTpuui I'pina (J1iB1 paaiaibHi
¢Gynkuii I'pina) Ta KOMIOHEHTH W, (1,r,0,z,¢) = ay. R0, (agg‘ )'] x  xE;,.(t,r.R¢,z,£) IPABO]
paxaianbHOi MaTpuii ['pina (mpasi pagianbHi MaTpuiil ['piHa) po3risHyTOl 3aaad4i, 1€

SNAELON + (2,00 = 22+ o + 1.
A(A,,0)

3 BHMKODUCTAHHSAM BJIACTMBOCTEH (YHKUINA BIUIMBY E ;(t7.p.¢,z,¢) 1 (QyHKIIN

byukiisa Komn G, A, 0) =

I'pina wy(.r.p.0.2), Wi(t.r.e.z&), s=12, 0e3M0CEPEIHBO NEPEBIPACTLCA, MO (QyHKIII
u;(t,r,¢,z), BU3Ha4YeHl (opmynamu (6), 3a10BOJIBHAIOTE DIBHAHHA (1), mouyaTKoBI
ymoBHu (2), kpaiioBi ymoBu (3), (4) Ta ymoBu chpsokeHHa (5) B ceHci Teopii
y3araibHeHuX QyHKIii [21].

€IuHICTh pO3B’s3Ky (6) BUIUIMBAE 3 HOro CTPYKTypu (IHTETpajibHOTO
300pa)Ke€HHA) Ta €JUHOCTI TOJIOBHUX PO3B’s3KIB ((PyHKIH BIUMBY Ta (yHKLUIN ['piHa)
3amadi (1)-(5).

Metonamu 3 [2, 14] MOXKHa JOBECTH, L0 MPHU BIAMOBIIHUX YMOBaX Ha BUXIJIHI
naHi 3amadi, (opmynu (6) BU3HAYAIOTh OOMEXEHUNW KIACUYHHU PO3B’SI30K
rinep0OoJiyHOT TOYaTKOBO-KpaiioBoi 3anaui crpsbkeHHs (1)-(5).

3ayBaxenHsa 1. Ilapamerpu o, g); ', f3' MO3BOJSIOTH BUAUIATH 13 (popMyi

(6) pOBB’SISKI/I HOanKOBO-KpaﬁOBHX 3a1a49 CIIPsPKCHHA Yy BUIIAAKAX 3aJldHHA Ha
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pajialibHUX  TIOBEpXHAX  r=R,,  r=R KpaioBux ymoB l-ro, 2-ro #

3-ro poay Ta ix MOXIMBUX komOimamik (1-1, 1-2, 1-3, 2-1, 2-2, 2-3, 3-1, 3-2,

3-3).
3ayBaxenHs 2. I[lapameTrp » m03Bojsie BUAUIATH 3 (Gopmyn (6) po3B’A3KH

KpallOBUX 3aJa4 y BUIAJKaxX 3aJaHHs HA IUIOIIMHI z=0 KpaioBOi yMOBHU 1-ro pomay

(h— +x ) Ta 1pyroro poay (i — +0).

BucnoBku. OpepxaHo  iHTerpajgbHe  300paK€HHA  €JUHOTO  TOYHOTO
aHAIITUYHOTO PO3B’A3KY TinepOoiuHOI KpaloBoi 3a7aul sl KyCKOBO-OJITHOPIAHOTO
HaIMiBOOMEKEHOT0 MOPOKHUCTOTO HUIIHAPA.
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ASl. bomo0a, H.E. Kynaneus, M.B. Ha3zapyk, B. B. Ilaciunnk
M. PiBue, m.JIbBIB

MATEMATHUYHA MOJEJIb ITOITOBHEHHS 3HAHHEBOI'O
IHHOTEHLIAJY ATEHTIB

Anomauin.  3anponoHoBaHO  OPUCIHANLHULL ~ MOOEIbHUUl  nioXi0 00
iHhopmayitinux npoyecié NOWUPeHHs 3HAHHEBO2O NOMeHyiany, AKUll 6as3yemvcs
Qizuunux awuanociax, a came sasuwi ougysii. Iloxazano enaus 6ibariomex Ha
NONOBHEHHS 3HAHHEBO20 NOMEHYIATY A2eHMIE 8 MedCax KIiKa.

Knrwouoei cnoea: ocsimue cepedosuwje micma, aceHm, KIiKd, 3HAHHEBUU
nomenyia.

Abstract. The original model approach to information processes dissemination
of knowledge potential based on physical analogies, namely the phenomenon of
diffusion have been offered. The influence of libraries on replenishment the
knowledge potential of agents within the limits of click shown.

Keywords: educational environment of the city, agent, clique, knowledge
potential.

OcBiTHE cepefoBHILE CydacHOro Micta (popmyerbes 1 (QYHKIIOHYE B CHUCTEMI
iH(popMaIliiiHUX MOTOKIB (MEpeTIKaHHS 3HAHHEBOTIO IMOTEHIany), A€ 30Kpema, 3
BUKOPUCTAaHHSAM KOMIT'IOTEPHUX MEpeX Ta KOMIUIEKCIB 1HQOpMalIiHUX Ta
KOMYHIKaIlIMHUX TEXHOJOT1 BiAOYyBalOThCS NPOLECH CTBOPEHHS, 3aCBOEHHS Ta
nepeaayl 3HaHb B TPYI OAHUX CYO’ €KTIB 1HIIUM.

[IpornoHyeMO BUKOPUCTOBYBATH JUIsl ONUCY IMpoliecy Mepenadl 3HaAaHHEBOTO
MOTEHIlaly MK Cy0'€eKTaMH OCBITHBOTO COIIIOKOMYHIKallIHOT'O CepeloBUIIa MicTa
MaTeMaTUYHUN amapar, 0o po3poOdeHuil nans (I3UYHUX SBHIL 1 MPOLECIB
MarepianbHoro cBiTy. Lle moB’s3aHO 3 TUM, L0 MPOCTEKYETHCS YITKA aHAJIOTIA MIX
MpolLiecoM TMepefavl 3HaHb Ta KpUCTaji3alii TBEPAOro Tijda 3 pO3IUIABy MpHU
BIJIBEJIEHH] Bl HHOT'O TEILIA.

SIK NOTiYHMIA HACTIAOK TaKOro TPAKTyBaHHS KOHUEMNTY MOMIMPEHHS 3HAHHEBOTO
MOTEHIIaly 1 € copoba omMcy [HMX TMPONECiB  y BUIVISAI  BIATOBIIHUX
g y31iHONON10HUX MoIeNel.

Hudy3iiHuii npouec MOIIMPEeHHS 3HAHHEBOTO MOTEHIally MK areHTamu B
MeXKax JEAKOro Kiika K;, HaMu OyJIOo 3alpONOHOBAaHO I0JaBaTH HACTYIIHMM YHHOM
[1, 2]:

Pikmel =Pjkm T Jjhkm Dj,k,m 27 Uk,k,z (goj,z,m - 2§Dj,k,m + ng,li,m)
ISk<k<ks<k; -

< k<k. k
I<k<k<k<k;k=#k ’(1)
n€ ¢,,, — YUCIOBA XapaKTEpHCTUKA 3HAHHEBOIO IOTeHIlamy k-ro areHra j-i
OCBITHBOI TPYIIH a,, (':L_k,kzl,T)B NeSKUH MOMEHT 4Yacy =1, (m=0,12,..;t, =Am, 1€
At — JeSKHH YacOBUM IHTEpBal) B MOMEHT 4Yacy m. D, Koe(illieHT, 110
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XapaKTepu3y€e 3MaTHICTb Kk-ro areHra j-i OCBITHBOI TPyNH MEepepo3NOAUIATH
iH(opManio (3HaHHA) B MOMEHT 4acy m (aHajor koediumieHra mudysii), /.,

YHCIIOBA XaPAaKTEPUCTUKA OCHOBHOIO JuKepena indopmanii (3HaHb), o, ,: — AEAKI

K
BaroBi Koe(irieHTu. 3ayBaxxumo, 10 JpKepesioM iHdopmallii Moxke OyTH oAuH, ado
JEKUIbKA 13 BUIIJICHUX areHTIB MEBHOI COIIIOKOMYHIKAIIMHOI CIUIBHOTH, HAPUKIA
Likm =Vm®@isom> D€ k=kiky,k J<k <ky<..<k;<k, (JAKIIO KIIK, B MEXaX MIKUILHOTO

OCBITHBOT'O PIBHS, 1€ 00’€THaHHS YYHIB MEBHOTO MPO(UIBHOTO Kjacy, TO B poJi
JpKepesia «3HaHby BUCTYIIATUME iX BUUTEID).

VY 3anponoHOBaHHUX MOJEINAX, HE BpaxoBaHl MCUXO]i310J0TIYHI O0COOIMBOCTI
areHTiB: 3a0yBaHHS, 1HEPIIii, CIPUNUHATTA Ta OCMMCIIEHHS HOBOI 1H(OpMAIIil TOWIO.
OueBuAHO, 31 3MIHOIO Yacy Ta 3 BpaXyBaHHAM BKa3aHUX OCOOJMBOCTEH areHTiB, B
MeXax JesSKOi COLIOKOMYHIKAlIMHOI CHIIBHOTH PIBE€Hb 3HAHHEBOTO MOTEHIIIATY
OCHOBHOT'O JKepesia 3HaHb, B POJIl SIKOTO BHUCTYIA€ BUUTENb, Oy/€ ClajaaTd, TOMY
HEOOXITHO IIYKATH IUIAXU WOTO MiJIBUILEHHS a00 YTPUMYBAaHHS Ha JIESIKOMY PIiBHI.
3anponoHyeMO BapiaHT BUPIMICHHS 3a7adl MiJABUIICHHS <(GKUBICHHS» 3HAHHEBOIO
HOTEHIIANY ¢, ; AESIKOrO areHTa a;; B MEXaX KIIKy K, B MOMEHT 4acy .

Sk mpukiaa, MOMOBHUTH 3HAHHEBUM TOTEHIIAJl areHT MOXKeE 3a PaxyHOK
OTpUMaHHsI HEoOX1JHOi Ta KOpUCHOI 1Hopmarlli 3 MICbKUX Oi0JiOoTeK B,,...B,, 1€
B, =By, — 010moTexn Micbkoi IleHTpanizoBaHoi O010J10TEUHOI CUCTEMM; B, =By,
010JTI0TeKH JOIIKUJIBHUX HaBYAJIbHUX 3aKIJAJlIB; B;=B.; — OIOMIOTEKH CEpeaHix
HaBUAJIbHUX 3aKJaJiB OCBITH; B, = Byy; — 010710TekH mpodeciiHO-TEXHIYHUX
HaBUYAJIbHUX 3aKJIAIIB; B = By,;; — 010JII0TEKH BUIUX HABYAIBHUX 3aKJIAJIB; B, = By —
010J110TeKM HayKOBUX YCTaHOB MICTA; B, =B, — NPOMCIUIKOBI O10J10TeKU; By =B, —
1H111 6107110TeKH MicTa.

Ckaximo, y 0i0mioreni HaBuajabHOro 3akiany (mkonu yu BH3) BigOyBaerhcs
nepenadya 3HAHHEBOIO TMOTEHIIATy UUISIXOM BHJA4l KOpUCTyBauy (YYHIO YH
CTYJIEHTY) KOMIUIEKTY MIAPYYHUKIB Ta  HaBYAIbHMX  MOCIOHHMKIB, TpHU
iH(dopMarlliiiHoMy OOCIyroByBaHHI y BIANOBIb Ha MEBHUM 3alUT TEMATHYHOI'O
XapakTepy 4d U10J10 OTPUMAHHS KOHKPETHOTO BUIAHHS.

Hepes ¢, .; MO3HAYATUMEMO 9YHCIOBY XapaKTEPHCTHKY  IIOMOBHCHHS
3HAHHEBOTO TIOTEHITIANY k -T'O areHTa j-TO KJIiKy B MOMEHT 4acy m (m=1,m) B  [Tii
Oi0moreni, a 4epe3 @,,; — BIANOBIIHMA 3HAHHEBHH NOTEHILIAN JAHOTO arcHTra (3

ypaxyBaHHSIM 010J110T€YHOTO MOMOBHEHHS ):
! m
Pk =Pihm+ 20 2Py a7
Jk,m Jsk,m = s Jok,m,l (2)

(BBOXXaTHMEMO, 1O ¢, .20, 30KpeMa § , ;=0 y BUNAJKY, SIKIIO K -UH arcHT

J -TO KIIKY HE TOIOBHIOE CBi1il HayKOBUW MOTEHIIA] 3a paxyHOK 0i0iioTek abo He
OTPUMAaB HOBUX 3HAHb).

Jlxepena iHGopMaIlli KIIKIB Ta IX areHTIB MOXEMO MTOTIOBHUTH, HAMPUKIIAJ, TaK:

/ m
fj,k.m = yj.k.m ((Dj,k.m +Z z (qukﬁ,j) b (3)

=1 m=0 ~
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1€ 7;;, — KoedimieHT TpaHcdopmanii (3HAHHEBUX IOTEHLIATIB OKPEMUX

KJIIKIB B JIESIKE «CILJIBHEY JIKEPENIO 3HaHb MEBHOI CTIIBHOTH).

Ha puc. 1 cxemaTnyHOo 300pa’keHO BIUIMB O10J11I0TEK HA MMOMOBHEHHS 3HAHHEBOT'O
MOTEHIlAly £ -TO areHTy, SIKHil, B CBOIO Yepry, nepeaae OTpUMaHH1 3HAHHS 1HIIUM
areHTaM B Me)Kax MEBHOI COLIIOKOMYHIKAIIHOI CIIABHOTH ( K ; -I'O KIIIKY)

—

Yool L : .

- LEBIJ P O WK
IB Vo fd:ﬂr'_ e
"'-._H_.__...r : ill
_—
4 \
| Bj i
"kh y

P

r

!
L By
* o

Puc. 1. 306paxenns nonosHeHHs 311 arenra 3 0i0aioTek B,,..., B,

BucHoBKkH. 3amnpomoHOBaHO BapiaHTH BUPILMIEHHS 3aJlayl  MOJIETIOBAHHS
MPOLIECIB MMIJABUILECHHS <« KUBJIEHHS» 3HAHHEBOIO MOTEHIIAy AareHTiB B Mexkax
3aJIaHOTO KJIIKa 32 paXyHOK OTpUMaHHs HEOOX1IHOI Ta KOPUCHOI 1H(pOopMaIlii 3 THIIHUX
(CTOpOHHIX) JIKEped, a caMe, K MPUKJIIAJ, 3 MICBKHX 010JT10TeK.

Jliteparypa

1. bomba A.f. IlobynoBa mudysiriHonoaioHOT Momeni iH(opMaliitHOTO Tpolecy
MOIIMPEHHST 3HaHHeBoro mnotTeHmiany / A.fl. bomb6a, M.B. Hazapyk, B.B.
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2. bomba A.A. Y3aranpHeHa qudysiiiHonoaiOHa MoaeNb 1HPOPMAIIIHHOTO TIPOIIECy
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B.C. TpoxumeHko
M. BigHug

30BPAXKEHHS AJITEBP MEHT'EPA 3A JIOITOMOI'OIO 2-
KOMYTATHUBHHUX N-APHUX ONEPAIIN

Hexaii () (4A) € CyKynHICTb BCIX n-apHUX omepauiii Ha MHOXuHI A. Bynemo
TOBOPHUTH, 110 onepauiﬂ o e Qn(A) € 2-I<0MyTaTI/IBH010, SIKIIIO JJIS JOBUIBHUX a,b € A

1 KO)KHOTO i=1, 2,...,n BUKOHYEThCS PIBHICTb:
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a)[a,...,a,b,a,...,a] = a{b,...,b,a,b,...,b] (1)
i1 n—i

i-1 n—i

B nopansmiomy piBHicTh (1) y ckopoueHOMY BUTJISAII Oy1€MO 3alMCYyBaTH K
i-1 n—i i-1 n—i
a)(a,b,a]:a}(b,a,bj (2)

Ioznauumo uepes )} (4) MHOKHHY BCiX 2-KOMYTATUBHUX 1-aDHUX OHEpaii 3
Q,(4). Ha muoxuni $))} (4) posrnsHemo (n+1)-apHy omepalilo Men2eposcbKoi
cynepnosuyii O, sKa BU3HAYAETHCS HACTYIIHUM YHUHOM. Hexan
Do W@, €N, (4), Tomi O(a)o,a)lr--aa),,) JUIS IOBIIbHUX €IEMEHTIB (,,....y, € 4
3a/I0BOJIbHSIE PIBHICTD:

O(a)o’a)p---,a)n)(ap--»a,,) - 0)0(601(Cll"'-ﬁan)’-"’a)n(ap""an))- 3)
YMoBy (3) B CKOPOUEHOMY BHTIJISIJII MOYKHA 3aITUCATH TaK:

O(a)o,a)l,...,a)n)(ar):a)o(a)l(ar),...,a)n(ar)), (4)
ne af 03HAYae€ MOCIIJOBHICTh €JIEMEHTIB @@, TPU i< ) i IIOPOXKHil CUMBOJI

B IIPOTHJICKHOMY BUTIQJIKY.
Haragaemo [1], mo aneebporo Meneepa pancy n Ha3uBaeThcs anredpa BUILY
(G,0), e G - NOBiIbHA MHOXHHA, a o —(n+1)-apHa onepais Ha G, sIKa 3a10BOJIbHSE

TaK 3BaHIN TOTOXKHOCTI 36epXacoyiamusHoCmi:
x[yl...yn][zl...zn] :x|:y1[Zl'"anI'"yn[Zl'"anH (5)
JUTA JOBUIBHUX x,y,,zieG,izl,...,n e x[yl...y ] O3Hayae o(x,yl,...,y )

Teepmxenns 1. Muoocuna $))t (A4) sionocno menzepcvkoi cynepnosuyii @

ymeopre aneebpy Meneepa paney n.
Hosedennsa. Cnoyatky NOKaKeMO, O MHOXMHAS))] (4) 3aMKHEHa BiJHOCHO

MEHrepchbkoi cymneprosuilii. Hexai a)o,a)],...,a)negﬁn(A) 1 abeAd, TOomi nus

KOXHOTO i=1,....n MAEMO

i-1 n—i i-1 n—i i-1 n—i
O(a)o,a)],...,a)n)(a,b, a j = a)o(a)](a,b, a j,...,a)n(a,b, a jj =

i-1 n—i i-1 n—i i-1 n—i
a)o[a)](bpa) b j)-.-,a)n(b)a, b jj: O(a)o,a)l,...,a)n)(b,a, b]

Takum 4MHOM, O(a)o,a)l,...,a)n) et (4), 1o i BEMAranock noKasat.

Tenep mepekoHaeMoch B ToMy 1o omepariiss O 3BepxacoliaTHBHa Ha MHOKHHI

M (4). Hexait .y @,0 v@ @, <IN, (4) 1 gpq, €4, TOAL Oynemo
MaTH

O(O(a)o’a)p---’a)n)a)’l,---,a)’,,)(af)=
w00, (@) ') (a7)-
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a)o’(a)](a)'](af)’---»a)'n(af))a---aa)n(a)’l(af)’---aa)'n(af)))
@, O, @' @) a)) - O v',) )=
X0, O(r @' @',) - Ol 00" ) a))
OTxe, HaMHU JOBEJICHO, 110

OOy @r-@,)0 @)=

A, Owr @' v @',) - Ows @' w',)-
3BepxacomiaTUBHICTh oneparii O moBeaeHa.
Taxum unrOM ($))T (4),O) € anredporo Menrepa panry 7.

Teopema 2. /Ina mozo wob aneebpa Meneepa (G,o)paney n 6yaa uzomoppno

exnaoena 6 anzedpy Menzepa ecix 2-komymamuenux n-micnux onepayiii () (4), &)

Ha nioxooawi MmHodcuni A, HeobXiono i docmamiubo, W00 B0HA 3A0080JIbHA

MOMOIHCHICMb
i—1 n—i i—1 n—i
x[y,z,y}x[z,y,Z} (6)

0J151 008IILHO20 (i =1,...,n.
Jloseoenns. HEOBXIJITHICTD. Hexai a)o,a)],a)zegﬁn(A) i qp-q,c4 TOOL

3rijiHo (4) Mu OyzeMo Matu

O a)o’C;]pa)z’an_)il](ar) ~ o a)l(ar)’-"’a)l(Clr)’a)z(ar)’a)l(ar)’-"’a)l(Clr)

i-1 n—i

o) 0la)o.(a) o a) ola)-ola) |- O oro-0.0.)(a)

i-1 n—i
Otxe, ymoBa (6) qoBeeHa.
JOCTATHICTD. Hexaii anrebpa Menrepa (G,o) 3a10BoibHSIE€ yMOBY (6).

Posrnguemo MHO)KI/IHyA:GU{a,b}, e a,b € pI3HI €JIIEMEHTH, SKI HE HAJIeKaTh

MHOXHMHI G. KoxHOMY enemMeHTy geG TOCTaBUMO Y BIANOBIAHICTh H-apHY
OICPAILLIO () HA MHOXKHHI A, [0 BU3HAYAETHCS TAKUM YHHOM

g[xl,...,xn]a AKUWO X e X, EC
a)g(x,’---’xn)z g, AKWO  x, ==X, =4
b, V6CiX  IHWUX BUNAOKAX.

CrioyaTKy MOKaXEMO 110 onepauis ) Oyne 2-KOMYyTaTHBHOIO Ha MHOXKHHI 4.

Hexaiix,ye 4. SIxkumo x,y e G, TO 3riHO (6) OTpUMAEMO:
i-1 n—i i-1 n—i i-1 n—i i-1 n—i
o)l - 03)
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Slkmo, ckaximMo,x e G, a y €{a,b}, TOII MaEMO
i-1 n—i i—-1 n—i
a)g(x’y’x):b:a)g(y,x,y]_ (7)

SIkmo Xk x,ye{a,b} 1 x#y, T0 piBHICTB (7) TAKOXK Ma€ MicIe.
Hexaii Teniep x=y, TOI1 IPU x =y =a MAEMO

i-1 n—i i-1 n—i
a)g(x,y, X ) :a)g[a,...,a =g= a)g(y,x, y)

n

SKImo x x=y=>b, TO

i—1 n—i i—1 n—i
a)g(x,y, X j = a)g(b,...,b =b= a)g(y,x, y ]

n

Omxe, onepanis ) € 2-KOMyTaTHBHOIO, TOMY 14 € )T (4)-

I Hapemri, mokaxemo IO BiIOOpaXKeHHs P:g — 3y € i30MOpdisMoM

anrebpu (G,o0) B anredpy ()7 (4), O). Cupasni, ans BCIX g, @ ... @ XX, €C

3riIHO (5) MU MaeMO

Wg[gl---g,,](xl""’xn) - g[g,'"g,,}[xl---xn] =
g[gl[Xr-'xn]"-gn[xr“xnﬂ = g[wgl(x],...,xn)...wgn(xl,...,xn)} =

W (W () (e, ) = ©(wawg g (o)

Tenep nexall x, =...= x, =a, TOAI 3a O3HAYECHHAM, MU MAEMO

Wg[gl...g"}(a"”’a) - g|:gln.gnj|

a TaKOX

O Wow, oWy (@esd) = [ Wy (@), (@rna)|=
g, g, g, g,

- Wg(gl""’gn) - g|:gl.“gnj|

3BIJIKH BUILIABAE
Wg[gl...gj(a""’a): O(Wg’ng’---awgnj(a,...,a)
I Hapemi, Hexaii (Zw---’Zn) € A"\(G"u{(a,___,a)}) , TOIi

Wilg g |(Zrw2,)=0

a TaKOX

O(Wg’ ng’ ) Wgn (Z],..., Zn)) =

wg(wgl(zp---’zn)’---’wgn(zp---’zn)) =W, (b,.0) =b

3BIJIKH BUILUIABAE
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Wg[gl...g”}(zl’-..a Z,,) =b= O(Wg’wgl""’Wgﬂ)(ZI"”’Zn)

TaKI/IM ‘{I/IHOM, MU JIOBCJII/I, 1o
_ o( S ]
Wig.g ] WeWg o Wo (8)

TS Bcixg,gl,...,g eqG.
Skimo Wg =Wg s TO ng(a,...,a)zwg (¢,....a) 1 otox g =g . Omxke,

2

BilOOpaxeHHs P:g > 1y € i3omMopdism Mik anreGporo (G,0) i Menrepa

( gﬁn(A) ,O) 2-KOMYTAaTUBHUX n-MICHHUX orepari, e

M, (4)={w, =G}, (4).

Jliteparypa
1. Dudek W.A., Trokhimenko V.S. Algebras of multiplace functions, Walter de
Gruyter GmbH & Co. KG, Berlin/Boston, 2012

®d.M. Coxanbkui
M. BigHumg

AJITOPUTMHU MHOXEHHA I AIVIEHHA MHOI'OYJIEHIB

Anomauin. 3nHaii0eHo an2opumm MHOIICEHHS 00BLILHOI KLIbKOCMI MHO20UIEHI8.
Vsacanvneno cxemy I'opuepa Ona OineHHs MHO20YNEHI8 O0BINbHO20 CcmeneHs 0e3
30i1bULEHHS CKILAOHOCMI AJI2OPUMM)).

Abstract. Horner scheme for polynomials is generalized. Namely, very simple
algorithms for multiplication and division of polynomials of arbitrary degrees are
given.

Beryn. AnroputM AiNeHHS MHOTOUWICHIB TIPH SKOMY HE 3aIllMCYIOTHCS 3MiHHI,
Ha3uBaeThcsi cuHTeTHYHUM. Lianghuo Fan [1, p.30] BigMiTHB Taky mnpobiemy:
“Cunmemuune OiNeHHsI MHO2OUJICHIB € CMAHOAPMHUM KYPCOM an2eOpu 8 008iIbHOM)
konedxci. Ilpome niopyunHuxku 3 aneebpu, 3a 36uuail, po3NOYUHAIOMb Yel Memoo
OLNeHHAM MHO20YNEHA OO0BILIbHO20 CMeneHs Ha 080YNeH h(x)=x—c, He 2080psAYU YU

yeu mMemoo 3acCmOCOBHULL V 8UNAOKY, KOAU OLIbHUK MAE CmeniHb Oinvuut 3a 1.
Hanpuxnao, Larson, Hostetler ma Edwards eioznauaroms, wo “cunmemuune OineHHs
npayloe auwe Koau OiNbHUK Mae @opmy x-—k. Hemoxcnuso cropucmamuco
CUHMEMUYHUM OLIeHHAM 01 K8AOPAMHO20 MHO20YNeHd, cKaxciMo x° —3. [2. p.
270]. IoniOHi TBEp/KEHHSI MOYKHA 3HAWTH B 1HIIMX TEKCTaX; HAPHUKIAMI, IUB. [3. p.
237], [4. p- 569], [5. p. 227], [6.p. 45], [7. p- 284], [8. p. 25], [9. p. 198].”” Lianghuo
Fan [1. p.30] y3arajpbHUB KJIACUYHUN METOJ MIJIEHHS MHOTOWICHIB JJIs JUIbHUKIB
JTOBUIBHOTO CTENEHS, MPOTE CKIATHICTh 3alpPOIMIOHOBAHOTO METOJY HIBEIIOE
JOCSITHeHHS. B 11i#i CTaTTi MPONOHYETHCS 30BCIM iHINIE y3araabHEeHHs cxeMu [ opHepa,
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AK€ HE YCKJIAJHIOE ii. A TaKoX HaBOJIUTHCS AJITOPUTM CHHTETHYHOT'O MHOKCHHS
MHOTOYJICHIB, SKWUW JO3BOJISIE TMEPEMHOXKATH JIEKIJIbKa MHOTOWIEHIB JOBLIBHOIO
CTEIICHSI.
MHO:KeHHSI MHOTO4JIeHIB
EBKTiIOBUM BEKTOPHUM IPOCTOPOM HAJ TMOJIEM F Ha3UBAE€THbCS MHOXXHHA 7 -
BUOIPOK, KOMIIOHEHTH SKHX HajexaTb F. CransipHuil IT00yTOK BHU3HAYAETHCS
PIBHICTIO
(XX s X, ) (V15 Vaoees V) =X,V XY, + o+ X,
Hexai
f(x)=a,x"+a, x"" +..+ax+a,, (1)
h(x)=bx" +b_x"" +. .. +bx+b,,
JOBIJIbHI MHOTOWICHH HaJI MojieM F . [CTMHOIO € Taka Teopema.
Teopema 1. Hexaii f1 & (nuB. (1)) — IOBUIbHI MHOTOWICHHU HaJ TOJIEM, TOI
Koe(DILeHTH ¢, X T0OYTKY fh
(fh)x)=c, x"" +ec, , x" .+ x+e,,
00UYHCITIOIOTHCS PIBHOCTSMHU
¢, :B&i =a,b,+a, b, +..+a, b, =(by,b,,...b,)a,,a, ,...a, ;)

JUIA BCIX i =n+k,...,2,1,0, 10€

B =(by,b,,...b,), a=(a;,a, ,...a,,)

a,,=..=a,,=0, a,=a,=..=a,=0.

)

AJITOPUTM MHOKE€HHSI MHOTO4JIeHiB. Teopema | CipuYuHIOE TaKUH aJTOPUTM.
Hexaii (1) — m10BUIBHI MHOTOUJICHH.
Kpok 0. 3anucyeMo TMOCHITOBHICTh KOEQIIIEHTIB OJHOIO 13 MHOTOYICHIB,
CKaXIMO f , B CIIaJIHOMY MOPSIKY iX 1HIEKCIB:
Ay, A, 5sely, Ay, d,.
Jlami, nonucyeMo 10 1€l TOCTiA0BHOCTI & HYJIIB 371iBa 1 CTIpaBa:
w, AysQy sy nseesly,dy, Ay, w
k pasis k pasis
Mu oTpuManu Gu3HauaIbHy NOCAI008HICMb. BUIIMUMO yKKaMHu TEpIIl k + 1
CHUMBOJIIB:
(@ pygseer Ay s @y )5 Ay s Ay gy yeeey Qoo @y sy @ seeey A,
nea,,=..=a,,=0ia ,=a,=..=a,=0.
Kpok . 31iCHUMO cKaIsgpHe MHOMKEHHS BeKTOpa f3:=(b,,b,,...,b, ) Ha BUIiICHUIA

IY’)KKaMH BEKTOD @, :

Apoisoees Qg s (A s @iy geeey Qi )y Qi foees Ay Aoy Ay geey Ay °

B pesynbraTi oTpuMaeMo Koe(ili€eHT ¢, T0OyTKY fn
¢, =Bd =(by,b,,.. b, Na,,a, ya,,)=boa, +ba, +..+b.a,,.
3MICTUMO JTy>KKH Ha OJIUH €JIE€MEHT MpPaBopyu:
12N TR N (PPN PRV BV N PRSI SN2 I EOONN S

a;—1
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3acrocoByroun  Kpok i Hoqepsi JIn)E: i=n+k,n+k-1,.,0,0TpUMacEMO

MOCJIJIOBHICTD ¢, ,...,C,,C, BCIX KOE(ILIEHTIB T00YTKY /1 .
Ipuxaan 1. 3xaiiTu 700yTOK MHOTOYJICHIB

f(x):=2x3—3x2+2, h(x):=—4x2+x—l
ToMmy k=2, f=(-1,1,-4)

BuzHauanbHOIO € MOCHII0BHICTE (0,0,2,-3,0,2,0,0). BHOCMMO 1aH1 B TaGIHITIO.

koeillieHT W MHOrOwIeHa / k Hynis koedilieHT W MHOrowieHa f k HyniB
(-1 1 -4) O 0 2) (-3 0 2) 0 0

8 14 -5 -5 2 -2

. ._\/_ —_—
koedirienT u 100yTKy fh

CkansipHO TIEPEMHOXKYEMO JBa BEKTOPH, SKI BUAUICHI B TAOJHI TYyXKaMmH, 1
pe3yNbTaT —§ 3AMUCYEMO IiJ] MEPIIMM JOMKUCAHUM 31iBa HyJieM. [[pyry nmapy ay>Kok
MEePECTABISIEMO BIPABO HA OJHE YKCIIO 1 TOBTOPIOEMO L€ KPOK MOKU HE 3alIOBHUMO
BCl MICL JO MEPIIOro JOMHMCAHOTO CIpaBa HyJls. B npyromy psiiaky oTpUMaemo
Koe(ilieHTH T00YTKY JaHUX MHOTOUJICHIB:

(fh)(x)= f(x)h(x)=—-8x" +14x* —5x° —5x7 +2x - 2.

3py4HICTh QITOPUTMY OUYEBHUIHIIIA, KOJU TMEPEMHOXKAIOTHCS OUTBINE, HIXK JBa

MHOTOWJICHH.
JisleHHSI MHOTO4JI€HIB
Hexail h 0, f =h-q + r,deg( r) < deg( h)a00 r =0
r(x) =d, x""'"+.+dx+d,, 3)

q(x) =c, x" "+, ,x" + L+ x+e,.
Busnaunmo Halip BEKTOPIB:

b :=(=by:.;i=b, ), D, = (C;yCiyroenrCy gy )s =1 — K,y 0,
nec,=..=c¢,;,,=01 c =...=c,, =0

Teopema 2. [Ipu nieHHI MHOTOWIEHAa Ha MHOTOWIEH KOE(IIIEHTH YaCTKU 1
ocTayl 3HaxoHAThcs 3a hopmylaMu
B bo + a,
5

d =bb+a,, i=k-1k=2,.0. (5)

HacrnpaBai cmiBBigHOmEeHHS (4) 1 (5)€ peKypeHTHHMH. 3aCTOCOBYIOUM iX

MOCJIIJTOBHO, MOYXXHA OOYUCIUTH KOSPIIIEHTH

, i=n,n-1,...,k, (4)

Cik

Cp15Co i 195C13Cos Ay 15y _5sennndy.
OTpumaHi pe3yJIbTaTH 3pyYHO 3alUCYBaTH B TaKii TabJuII
b, 1) a, a,, .. a, o |a. a_, .. a,
k -
(=byrib,_,) . s ld d, .. d,
00.0 ¢,, ¢, Co 0..0

27




Mamemamura ma ingpopmamuxa y 6uuyiil WKOJi: 6UKTUKU CYHUACHOCHI

AJITOPUTM JiJIeHHs1 MHOTOWIeHiB. [IpouttocTpyeMo OTpMMaHMi aJrOpUTM Ha
MIPUKJIIAIIL.
Ipukaanx 2. 3HaiiTi YacTKy 1 ocTauy BiJ AUIGHHS MHOTOWIeHa f Ha h, Jie
f(x)=6x" =3x°=19x° =5x* + x> +13x> +16x+19, h(x)=2x" —x*> —5x-3.
B upomy BUnanky n=7,k=3 tomy n—k=4 .
Kpok 1. [ToOyayeMo Tabauilio, BBIBIIM 1aH1 3 YMOBH:

2 6 -3 -19 -5 1|0 13 16 19

(3,5.) (0,0,0) ¢, ¢ ¢, ¢ ¢ |00 d, d, d,

Kpoxk 2. O6uncnumo c,: 3HaiiieMo CKalsipHU TOOYTOK BEKTOPIB, SIKI BUALICHI
Oy>KKaMH; T0JIaMO YHUCIIO, SIK€ 3HAXOAUThCS HaJ ¢, (TOOTO 6) 1 MOAUIMMO OTPUMAHHMA
pe3yabpTaT Ha 2 :

b, +6 (351)(0,00)+6
== : -

BceraBumo otpumanuii pe3yabTaT B TAOMULIO 1 MEPEMICTUMO APYTi TYKKH Ha
OJIMH €JIEMEHT BIPABO:

3

¢y

2 6 -3 -19 -5 1 1) 13 16 19

(3.5 0,(0,0, 3) ¢ ¢ ¢ ¢ 00 d, d, d,

Kpox 3. O0uuciumo xoedilieHT c,: 3HaWJIEMO CKaJISIpHUN TOOYTOK BEKTOPIB,
AK1 BUAUICH] IyXKaMH, JOJAaMO YHUCIO, K€ 3HAXOAUThCSA Hajg ¢, (TOOTO -3 )1

HOIIiJII/IMO OTpI/IMaHI/Iﬁ PE3YyJIbTAT Ha 2:
C. = (3a5a1)(03073)+(_3) _

3 : 0.
2 6 -3 -19 -5 1|0 13 16 19
(3,51 0,0, (0, 3, 0) ¢, ¢, ¢, |00 d, d, d,

Tak camo BukoHaemo Kpok 4, Kpok 5 i Kpok 6, a 111 BUKOHAaHHS HACTYITHHX
KpOKIB, TOOTO 00UMCIeHHS KOe(ILI€HTIB OCTauyl, CKOPUCTAEMOCH (5) .
Kpox 7. OOGuuciumo d,: BUKOHAEMO CKaJsipHUI AOOYTOK BEKTOPIB, Kl
BUJIUICHI Ty’KKaMHU, 1 J0JIaMO YUCIIO, SIKE 3HAXOAUThCS HAJl d, :
d, =(3,51)(-2,1,-4) +13=8

28




Teopemuuni npoonemu mamemamuxu

BcTtaBumo OTpI/IMaHI/Iﬁ pe3yiibTaT B Ta6JII/II_IIO 1 MNEPCCYHEMO OYKKH Ha OJUH CIICMCHT

BIIPABO:
2 6 -3 -19-51|0 13 16 19
(3,5,) (0,0,0 30 -2 -4 ]0)0 8 d, d,

Tak camo oOuucioemo d,i d, .
d, =b0, +16=(3,51)(1,-4,0) +16 =—1,

d, =b0, +19=(3,51)(-4,0,0) +19=7.
B pe3ynbTaTi oTpuMaEmMo
2 6 -3 -19 -5 1 0@ 13 16 19
(3.5, 0003 0 -2 1 -4 00 8 -1 7

OTke, 4aCTKOIO 1 OCTAa4y0I0 € TaKl MHOTOYJICHH:
g(x)=3x" -3x> + x4, r(x)=8x" —x+7.

Po3knao o00mozo mmuozounena 3a cmenenamu iHwozo. Hexani f 1 h -
MHOTOWICH! CTCICHIB 7 1 k BIAMOBIZHO, 1 HeXall n=ks+ p,0< p<k. Mu maemo
3HAUTU MHOTOWICHH 7, (x),7,(X),...,, (x), TakKl, IO

Fx)=r, (R (x)+ 7 ()R (X) + oo+ 7y ()R (x) + 1, (x)h(x) + 7, (%),

ne r,_,(x) € HyJlb-MHOTOUWJIeH a00 MOro CTemiHb MEHINA 3a k I BCIX i=0,...,s.

[lo3ask
S )= (C.(ry (0)h(x) + 7 (0))h(x) + ...+ 7, () A(x) + 1, (X)) h(x) + 7, (),

TO r,,(x)€ OCTauero B IJICHHS i-i YACTKU Ha A(x),i=1,...,s .

Jlns BHOOpSAKYBaHHS JIIEHHS, MU OyJeMO JTOTPUMYBaTUCh IMO3HA4YeHb 1
OyJlyBaTUMEMO TaKy TaOJIHIIIO.

J paziB

b= (=byssby )y 0, :=(0,0), &= (g prosly)s = (A s @y )s =120,
b ) ¢ 0) c, 1) ¢, 1) ¢,
b 0, 0,
b 0, 00y
b 0, 00y
Bci xmiTuHM @-CTOBMISI HIYMM HE 3alTOBHIOIOTHCS, KPiM HAWHMIKYOI KITITHHH,
KA 3aIlOBHIOETHCA TMOCTIMOBHICTIO i3 k—1 HymiB: 0, , . 3aNOBHEHHS BCiX iHIIMX

KJIITUH 31MCHIOETHCS 32 ONMHUCAHUM BUIIE aNropuTMoM. HailHmkdi MociiioBHOCTI B
rpynax CToBIILIB ¢,C,,...,¢,,¢, € KOeQllleHTaMu OCTayd r,,r, ,...,I;,7, BIATOBIIHO.
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Ilpuxaan 4. 3HaiTH PO3KIIaJ] MHOTOYJIEHA

f(x)=135x" —=297x° +387x> —334x* +202x> —84x> +23x -4
3a CTEICHSAMM MHOTOWICHA A(x):=3x" —2x +1.
B ubomy Bunagky n=71 k=2. Ockiibku 7=3-2+1, TO s =3 1 TOMY

¢ =(135,-297), ¢, =(387,-334), ¢, =(202,-84), ¢, =(23,-4).

Omxe, TaOJIMIII Ma€ TAKUWA BUATIIS:
3 @, | 135 |-297 | @ 387 |-334 | @ 202 -84 | @ 23 -4
-12) |00 0
-12) |00 0
-12) |00 0
3anoBHIOBATH ii CII1J] BIAMOBIAHO JIO OMKUCAHOI0 aJTOPUTMY JIJICHHS.
3 @, | 135 |-297 | @ 387 |-334 | @ 202 -84 | @ 23 -4
(-1,2) {00 |45 -69 68 -43 16 3 |0 | -1
-1,2) |00 |15 13 9 4 o |4 1
-12) |00 |5 1o |2 3

B HalHIKYUX KIITHHAX FPYI CTOBIIIB 3HAXOATHCSA KOE(IIIIEHTH 0CTay, TOMY

ry(x)=5x-1, rx)=2x-3, rnx)=-x+1, rx)=x-1

Takum YMHOM, HIYKAaHUM PO3KJIIA[ TAKUU:
f(x)=0Gx-1D3Bx* =2x+1)° +2x =3)(3x*> = 2x+1)* + (—x +1)(3x* = 2x + 1)+ x —1.

3ayBa:keHHsl. BigMmiTumo, 1m0 AUISYM HAa MHOTOWIEH CTemeHs k=1

PO3MIPHICTh BeKTOpa » € 1 1 4Mcio OAATKOBUX HYJIB JOPIBHIOE k—1=0 , TOMYy
3aMpONOHOBAHUIN aNTOPUTM 301raeThes 13 cxemoro I'opHepa.
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0.0. €mensn, T.M. bapooaina
M. IlontaBa

PO KOMBIHATOPHY ONITUMI3AIIIIO JIPOBOBO-JITHIMHOI
®YHKIIII HA IEPECTAHOBKAX

Anomauin. Y  00nogidi  po3enioacmvcs — NOJNIHOMIGAIbHUL — AN2OpUmMM
PO38’a3y8anHs  3a0aui KOMOIHamopHoi onmumizayii 0po608o-niHiliHoi yHKYIl Ha
MHOJMCUHI NepecmaHo8oK. Aneopumm IPYHMYEMbCA HA PO38 A3V6AHHI CKIHUEHHOI
NOCIO0BHOCMI NIHIHUX 6€3YMOBHUX 3A0ai ONMUMI3aYii Ha NepecmanoB8KaXx.

Knrwouoei cnoea: opo60o6o-ninitina onmumizayis, KOMOIHAMOpHA ONMUMI3AYIs,
3a0aua onmumizayii Ha Nepecmano8Kax, NOAIHOMIATbHUL AN2OPUMM.

Annotation. We discuss the polynomial algorithm for solving combinatorial
optimization problem with linear-fractional function on the set of permutations.
Algorithm is based on solving of finite sequence of linear unconditional optimization
problems on permutations.

Key words: linear-fractional optimization, combinatorial optimization,
optimization problem on permutations, polynomial algorithm

VYBary OaraTbOX JOCHIJIHMKIB MPUBEPTAIOTh ONTHMI3allifHI 3a7adi 3
OOMEXEHHSAMH KOMOIHATOPHOTO XapakTepy, SKi BHUBYAIOTHCSA, Y TOMY YHCHI, B
paMKax €BKJIJIOBOI KOMOIHATOpHOI omTuMizalii. BaxxnuBuil kinac 3agad OCTaHHBOT
CTaHOBJIATH APOOOBO-TIHINHI 3a7a4l KOMOTHATOPHOI ONTHMI3allii HA MEePECTaHOBKAX 1
PO3MIIIICHHSX, K1 JOCIIKyBaaucs, 30kpema, B [1], [2]. Jus po3B’si3yBaHHS 3a1a4
0e3 101aTKkoBUX (HEKOMOIHATOPHUX) OOMEkeHb OYB 3alpOINOHOBAHWHN MiAXiJ, IO
IPYHTYETBCSI Ha <JIiHEapu3ailii» 3aaadi, TOOTO 3BEIEHHI ii 10 JiHIHHOI yYMOBHOT
3a/1ayl Ha IEepPEeCTaHOBKaX.

VY naHiii poOOTI MPONMOHYETHCS MOJIHOMIQAIBHUNA alTOPUTM, SAKUH 11eHHO
OJIM3BKUN 10 MapaMETPUYHOr0 METOJy PO3B’SI3yBaHHS 3alad JIpoOOBO-JIHIMHOIO
MPOrpaMyBaHHS.

Posrnsinemo 3amady koMmOiHaTOpHOiI onTuMmizauii ApoOOBO-MiHINHOT (GyHKIIT

k
2.¢ix;+c
O (x)=L Ha [EPECTaHOBKAX: 3HANTH Hapy <cb(x*),x*> TaKy, 110
2. d;x; +d,
j=t
d)(x*): min ®(x), x =arg min ®(x), (1)

xeE, (G) xeE(G)

e x=(x],...,xk)eRk, ¢;»d, eR! ‘v’jeJ,? (TYT 1 mamni J? ={s,s+1,...,r} ), E, (G) — 3arajibHa
MHOKMHA IIE€PECTAHOBOK €JIEMEHTIB MYJIBTUMHOXHHH G={g,...g;} (TEPMIHOJIOTIIO
CTOCOBHO €BKJIIJIOBUX 3aJlady KOMOIHATOPHOI ONTUMI3aIlil BYKMBATUMEMO TIEPEBAXKHO 3
[3]). BBaxkaTtumemo, WO d,>d,>..>d, 1 U1 JNOBUIBHOTO xcE,(G) BHUKOHYETHCA

.. k
HCPIBHICTH > djxj +dy, >0.
Jj=1
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M»

Hexaii ynkumia ¢(x,h)=3¢x,, A€ ¢;(h=c;—hd,. Pasom 13 3amagero (1)

j=1
pPO3IJIsTHEMO 3ajjadyy MIHIMI3alll Ha MHOXWHI E, (G) (QyHKUIi ¢(x,4) NpU NEBHOMY
3HAUEHHI / : 3HANTH <¢(x*,h),x*> TaKy, 110
k
(x h)—xer‘rgl;FG)JZ ¢ (h), x —argxer‘rgl;?c);] ¢ (n). (2)
ABTOpamu JI0BEAEHO, 110 Tapa <c1>*,x*> € po3B’s13K0M 3aaa4i (1) Tosi 1 uie Toi,
KOJIM Tapa (®"dy - ¢, x") 3a710BONBHSE (2) TIPH A=

Ax Bimomo [3], SKII0O eJEMEHTH MYJbTUMHOXHHU G YIOPSJIKOBaHI 3a
HECIa/JaHHAM, a KOEPILIEHTU ¢ (x,/) IPU IEBHOMY s 3aJ0BOJIBHSAIOTH YMOBY

¢, (h=e, (h=..2c, (h), 3)
TO OJIHA 3 MiHIManel QyHKIII ¢(x,#) HA MHOXKHHI E, (G) 330BOJIbHSIE YMOBU
x;]_ =g; Vield,. (4)

[Ipote npu 1HIIOMY 3HAYEHH] / YMOPSAAKYBaHHS KOe(DIIEHTIB MOXKe 3MIHUTHCS,
touka (4) He Oyne MiHIMaUIIO B 3amadi (2). Hns BCix ieJ),, jeJi' BU3HAYUMO

BCIIMYNHU

C. —C-
di-— ]j,axmodi;tdj;
a(i,j)=1M, skmo d; =d,¢; > ¢} (5)

-M, sxmio d; =dj,cl- <¢j,

e M — JIOCTaTHBO BEIHUKE J0AaTHE 4HUCio. OCKUIBKM HEPIBHICTB G (4)2¢;(4)
PIBHOCUIIBHA ¢ —c; > A(dl. —d j), TO IIPH || <M HEPIBHICTb (1) 2¢;(A) BUKOHYETHCS TOJI 1
JIUIIE TOJ1, KOJIU A<a(i, ;). YIOPSIAKYEMO BeTUINHU (5) 32 HECTIaIlaHHIM:

a(il’jl) a(rl’]r]):_M<a(ir’jr)£"'£a(is’js)<M:a(is+]’js+])_ _a(m’]m)
k(k-1 .
ne m= (2 ). [To3naunmo )={Ma(i.j)<A<a(iy.j.)} M09 BCIX tel,,

I(r-1)={A|2<a (i} )}, I(s):{l|l>a(is,js)}. Toni viei(r), ne teJ", KoediUIEHTH

(GyHKLII ¢(x,1) 3a10BOJIBHAIOTE YMOBU

¢ (M<g, (1) Vreld!, g (M)zc; () Veed, . (6)

3 ymoBu (6) BUIUTMBAE, MO ICHY€ TaKWil HAOIp 1HAEKCIB, IO ISl BCIX hel(r)
BUKOHYeThC yMoBa (3). Toxmi MmiHIMane x° y po3B’s3Ky 3aaadl (2) Moxe OyTu
BU3Hau€Ha 3rigHO 3 (4). Skmo npu upoMy hel(r) 1 @(x*)el(t), TO x° — MiIHIMAaJb
bYHKIT ¢(x4") HA MHOXHHI £, (G). A Tofi (i",x") — po3B’s30k 3amadi ().

Skmo #" ¢1(t), TO0TO x* HE € MIHIMAUIIO (PyHKIIT ®(x) HA MHOXWHI E, (G), TO
nepeiiieMo 10 po3MUISly HACTYNMHOro 3HadueHHs ¢. Ilpu mpoMy  SIKIIO
iy s Josg) =lysjin)» TO I+ f-1)=2. ToMy NOKIanaemMo ¢ pIBHUM ¢+/, A€ [ —
HAWOUIbIIE YHCNO, OIS SAKOTO aliy /yjiy ) =aliyysjy) . OCKIIBKH |J I(f)=R', TO IJA

teJ;™!
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JESKOTO 3Ha4YeHHs : OyJe 3HAWJEHO TOYKY x, IO 3aJ0BOJIbHSE (2) 1 s SKO1
®(x) e I(7) . L1st TOuKa € MiHIMAILTIO B pO3B’ 513Ky 3aaa4i (1).

OTxe, MPUXOIUMO JIO TAKOTO aIrOPUTMY PO3B’si3yBaHHS 3a1adi (1).

Kpok 1. TlokiagaemMo »=0.

Kpox 2. O0OumncioeMo 3riiHO 3 (5) BEIMYMHM «(i,j) VIS BCIX ieJ,, jeJi.

YopsAKkoBy€eEMO iX 32 HECTIaJaHHSIM.

Kpox 3. Tloknagaemo t=r-1, 1€ r — HOMEp NEPIIOro 3JIiBa (HANMEHIIOTO)
a(i, j)=—-M .

Kpox 4. Obuucmoemo KoedIieHTH ¢ (h) GDYHKIIT o(x,h) IJIS JEIKOTO 3HAYCHHS
hel(t), h#a(,,, ). Y TOPAIKOBYEMO iX 32 HE3POCTAHHSIM.

Kpox 5. ®opmyeMo MiHiMaib x" 3TiHO 3 (4) i 0GUUCITIOEMO A" = d(x").

Kpox 6. SIkmo »" c1(¢), TO MpOLEC 3aBEPUIYEThCS: Mapa <h",x"> € pPO3B’S3KOM

3aaadi (1). B iHmmomMy pasi nepexoaumo a0 Kpoky 7.
Kpox 7. 3Haxog¥MoO HaAMOUIBIIE YHUCIO f TaKe, IO  aliy . ji )=y i) -

301IBIIYEMO ¢ 10 ¢+ f 1 IEPEXOAUMO JI0 KPOKY 4.
[Toka3zaHo, MmO 4YacoBa CKIQJHICTh 3alpONOHOBAHOTO AaNTOPHTMY O(k“),
MIPUYOMY BOHA MOKE OyTH IOJIMIICHA 10 O(k") yIOCKOHAJICHHSAM YITOPSIKYBaHHS

Koe(dilieHTiB QyHKIUI ¢(x,h) Tpu h>r. OCTaHHE IPYHTYETbCSI Ha TOMY (haKTi, 110
JUTSL IeSIKUX TIap 1HJEKCIB BIAMOBIAHI KoehiieHTH QYyHKIIN ¢(x,h) 1 ¢(x,h") (hel(?),
h'eI(t+ f)) yHOpsiIKOBaH1 OJHAKOBO.

TakuM YHMHOM, 3ampPONOHOBAHO TMOJIHOMIANIBHUM aNrOPUTM PO3B’SI3yBaHHS
0e3yMOBHOi ~ JIpoOOBO-JIHIMHOI ~ 3amadi  KOMOIHATOpPHOI  omTUMI3alli  Ha
MepeCcTaHOBKaX, AKUHM 11€MHO OJM3bKUN J0 MapaMeTPUYHOTO METOY PO3B’s3yBaHHS
3aay  JIpoOOBO-JIHIMHOTO mporpamyBaHHs. OTpuMaHi pe3ylbTaTH MOXKYThb
BUKOPUCTOBYBATHUCS MPHU PO3B’A3yBaHHI IHIIUX KJIACiB ONTUMI3allIMHUX 3a/1a4.
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M. B. Tpersk
M. Uepkacu

JIO MIUTAHHS PO 3AMIHY 3MIHHOI Y HEBU3HAUEHOMY TA
BU3HAYEHOMY IHTEI'PAJIAX

Anomayin. Tpemaxk M.B. /[o numanua npo 3aminy 3MiHHOT y HEGU3HAUEHOMY
ma eU3HAUEHOMY iHmezpanax.

3amina 3sMiHHOI € 0OHUM 13 e(heKMUBHUX MaA HAUOLIbUL NOWUPEHUX MemOOi8, WO
BUKOPUCTNOBYIOMbCAL OJISl 3HAXOONCEHHS HEeBUIHAYEHUX MA BU3HAYEHUX IHmMezpanis.
Tpaouyitinumu € noutyku ONMUMANbHUX 3 MOYKU 30pPY 3d2AbHOCMI 1, 8 MO Jce 4ac,
npocmomu ma 00CMYNHOCMI (hOpMYII08aHL MeopeM, WO De2laMeHmyionms maxKo2o
pooy 3aminy. B oanux mesax npedcmaeneno aemopcvbke OAyeHHs BUPIULEHHS
O3HAYeHOi npobemu.

1. Buknao mamepiany npononyemucs posnouunamu 3 y8e0eHHs. NOHAMb

MOYHOI nepgicHOi ma nepsicHoi (6 iHWL mMepMiHON02H — NepeicHOi ma
V3azanbHeHol nepeicHoi) hyHKYil, UZHAUEHOT HA NPOMIHCKY.

2. 3aminy 3MIiHHOI Yy HeBU3HAYEHOMY IHmMe2pali NPONOHYEMbCA NOOABAMU )
guensioi  06ox meopem. llepwa meopema — «npo HesanedxdcHicmos popmynu
iHmeepy68anHs 6i0 Xapakmepy 3MIHHOI [HmMe2pYy8aHHs», a Opyea — «NPO 3AMIH)Y
3MIHHOI IHMe2py8aHusy (uepe3 nocepednicmo OiEKYii).

3. 3aminy 3minHOi Yy eusHaueHomy iHmeepani (Pimana) makooic
NPONOHYEMBCA NO0ABAmMU Y 8U2ia0i 080X meopem. ¥ yux 080x meopemax ymMosu, uo
HAKIa0arwmovcs, K HA [HmMe2posany @YHKYil0 max i Ha QYHKYito, wo 30iUCHIOE
3aMiHy 3MiHHOL, icmomno pi3ni. Takuti nioxio 00368045€ NOMIMHO PO3UWUPUMU KIAC
@YHKYILl, 00 AKUX 3ACMOCOBHUL MemOO IHMe2PYBaAHHS 3AMIHOI0 3MIHHOI.

Knwuosi cnosa: 3amina 3MIHHOI, HeEBU3HAUEHUU I[HmMe2pal, 6UHAYEHUU
IHmezpai.

Summary. Tretyak M.V. To the problem of change of variable in indefinite
and definite integrals.

The change of variable is one of the most efficient and wide spread methods
which are used in order to estimate the indefinite integrals and definite integrals.
Search of the theorems regulating such kind of change which are optimal from the
reasons of generality and, at the same time, simple and accessible is the traditional
approach. This work presents the author's opinion about mentioned problem.

1. It is suggested that the exposition of this material should be started from
the introducing of the definitions of exact antiderivative and antiderivative
function(in another terms — antiderivative and generic antiderivative), defined on the
interval.

2. The change of variables in indefinite integrals should be presented by
way of two theorems. First theorem is "about the independence of the formula of
integration from the character of variable of integration”, and second — "about the
change of variable of integration"” (by the averaging of bijections).
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3. The change of variables in definite (Riemann) integrals should also be
presented by way of two theorems. In such two theorems the conditions which are
used as constrains both for integrated function and function used for the change of
variable, differ. Such approach allows to significantly broaden the class of functions
for which the method of integration by change of variable can be used.

Keywords: the change of variable, indefinite integral, definite integral.

3aMiHa 3MIHHOI € OJTHUM 13 €(DEKTUBHHUX Ta HAHUOUIBII MOITUPEHUX METO/IIB, 110
BUKOPHUCTOBYIOTHCA JIJISl 3HAXO/I)KEHHSI HEBU3HAYEHUX Ta BU3HAYCHHUX 1HTETPAJIiB.

He auBnsiuuck Ha Te, 10 3aMiHa 3MIHHOI B 1HTErpajl — TpaauIliiHa TeMa IS
Kypcy MareMatuyHoro aHamizy (MA), TpuBarOTh MOIIYKH ONTUMAJIbHUX 3 TOYKH
30pYy 3arajibHOCTI, POCTOTHU Ta JIAKOHIYHOCTI (POPMYIIIOBaHb BIANOBIAHUX TEOPEM Ta
ix noBeneHb. [lepeKkOHINBI CBIAYEHHS I[LOTO JAlOTh BiIOMI TiapyuHuku 3 MA [1, 2,
3, 4] ang CTYOEHTIB MaTEMaTHYHHUX CHELIadbHOCTEH YHIBEPCUTETIB YKpaiHU Ta
3apyOixxksi. bararopiunuii mocBia BukiIagaHnHs MA Ta aHai3 6aratbox MOMYJISIPHUX
niapy4yHuKiB 3 MA no3Bosiuiau chopMyBaTH BIACHUM MOTJIA HA 03HAYEH1 TUTaHHS.

MeTtow naHux Te3 € BHUKJIAJ aBTOPCHKOIO BapiaHTy (OpMyItOBaHb BIJOMHX
TEOpeM MpO 3aMiHy 3MIHHOI y HEBM3HAYE€HOMY Ta BU3HAUYEHOMY IHTErpayiax. Mu
CBIJIOMO 0OMEXY€EMOCH PO3TIISIOM JIMIIE OJJHOBUMIPHOTO BUIAJIKY .

Bukisiag ocHoBHOro marepiany. Hacamnepesn namo 18a o3HaueHHS.

O3navenns 1. Hexait X — mpomixkok B R. Oynakmis G: X — R HazuBaeThes
mouHnoio nepgicnoro 111 ¢yHkuii g: X — R, axkmo ¥Vx € X BUKOHYeThCS PIBHICTH
G'(x)=g(x).

O3nauenns 2. Hexait X — npomixkok B . HenepepBHa dyHKIIis G:X—- R
Ha3MBA€EThC nepgichoro s pyukmii g: X — R, axmo Vx € X, 3a BUKITIOYCHHSM,
MOXJIMBO, JIESIKOI ~MHOXKMHHU  130IbOBAHUX TOYOK, BHUKOHYETHCA PIBHICTb
G(x)=g).

Hexait @: X = R — nudepenniiioBua Ha X, 3a BUKIIOUYEHHSIM, MOKJIMBO, AESIKOI
MHOXKHHH 130JIbOBAHUX TOYOK, (yHKIlis. [Ipogosxknmo @ Ha X OBITEHEM 9HHOM,
36epiriiH 3a MPOJOBKEHHAM MO3HAYeHHS @ . TakuM unHOM, GYHKIIis @ € IepBiCHOIO
s @ .

3amiHy 3MIHHOiI y HEBHU3HAYEHOMY IHTETpajii MM BBaXKA€EMO 3a JIOLIbHE
MOJIaBaTH Y BUIJISI/IL IBOX TEOPEM.

Teopema 1. Hexaii X, T — npomixkku B IR, SIkio BukoHaHi yMoBH:

1) byskmis @:X — T gudepeHmiiioBHa BCIOAM Ha X, 32 BHKIIOYCHHSM,

MOXITHBO, JIESKOT MHOKUHH 130JIbOBAHUX TOYOK;
2) ¢yukuis g:T — R wmae rtouny mnepsicny G wa T, TO (QyHKIisA

f=(g°@)p wmaec mepsicny G o@ Ha X 1 BUKOHyETbCS IAHLIOKOK PIBHOCTEMN

t=opk)

|df = w'(x)dx|=f9 D)dt =G(O)+C =

[fdx= [((ge°@)¢") (x)dr=
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=Gogp(x)+C.
Teopema 2. Hexaii X,T — npomixkxku B K. SIk110 BUKOHaHI YMOBH:
1) w:T —+X — HemepepBHa Oiekiis, JAuU(EpeHIiHOBHA BCIOIU, 3a

BMKJIIOUEHHSIM, MOXKIIUBO, JIEIKOT MHOXKUHH 130J50BAHUX TOYOK;
2) f:X - R — rtaka memepepsHa Qymkuisg, mo (f cw)w =:g mae mae

1

nepicny & Ha T, 10 ¢yHkiuis [ mae mepBicHy G eow™' Ha X 1 BHUKOHYETHCS

JIAHIIOKOK PIBHOCTEHN

x = w(t)
[f)dx = |dx = w'(D)dt| = [ (:;f o m}m') (t)dt=[ g (£)dt = G(£) + C =
t=w *(x)

= Gow *(x)+C.
3amiHy 3MIHHOI Y BU3HAU€HOMY IHTErpajli MU TaKOX BBa)Ka€MO 3a JOIIbHE
MOJIaBaTH Y BUIJISI/IL IBOX TEOPEM.
Teopema 3. Hexaii X — npomixkok B [R. SIkio BUKOHaHI yMOBH:

1) feCcX);
2)  @el(ap]X);
3) @ nudepeHIiiioBHa BCIOJIU, 3a BUKIIYEHHSM, MOXJIHBO, MHOXUHU

130JIbOBAaHUX TOYOK;

4) @ € R[a; B], mo mae micte hopMyia 3aMiHH 3MiHHOI
b x = ¢(t) g

f fdx=| dx=¢'(®dt |= f ((F = @)9') ()
@ a=¢(a)b=eP)| ¢

Teopema 4. SIk110 BUKOHaHI YMOBHU:
1. f € Rla; b];

2. ¢: [a; B] = [a; b] - nenepepsna 6icxyis, nudepenuiiiona Bcrogu, 3a

BUKJIFOUEHHSIM, MOXKIMBO, MHOXHHH 1307150BaHUX TOYOK;
3. @ € R[a; [], mo mae micue hopMmyia 3aMiHH 3MIHHOT

b x = q(t) g
f fdx=| dx=g'()dt |= f (¢F o @)0') )t
a a=g@(a),b=g¢(B) o
3ayBaskeHHs. B Teopemax | — 4 mOXinHi ¢, @ BBaXAIOThCS IPOJOBKCHUMH Ha

o0JacTi BU3HaUYeHHS (PYHKIIIH ¢ Ta & BiIIOBITHO.

BucnoBku. 1. HaBeneni ¢popMyntoBaHHs BIJOMHUX TEOPEM PO 3aMiHY 3MIHHOI B
IHTETpai € JOCTaTHHO 3araJIbHUMH 1, B TOM k€ yac, IpocTUMU. 2. JloBeeHHs TeopeM
TaKOX JOCTaTHBO MPOCTi 1 moBuaibHi. 3. [IpakTuyHe 3acTOCYBaHHS IIMX TEOPEM B
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MPOMOHOBAaHOMY  (OpPMYJIIOBaHHI € e(QEeKTUBHUM Ta J00pe OMaHOBYETHCA
CTYJI€HTaMHU.
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10.C. Kyapuu
M. BigHumg

KPUTEPIHI PEI'YJIAPHOCTI TPAHUYHOI TOUKH JIJIS
KBABLJIIHIMHWUX EJINITUYHUX PIBHSIHB 3 -YMOBAMM 3POCTY

Anomauin. /[ocniodceno numanHsa npo no8ediHKy HA epAHUYi po368 13Ky 3a0ayi
ipixne 0na K6a3iniHiliHO20 eninmu4Ho20 pieHAHHA 3 P, q nokazHukamu. Ooepicano
HeoOXiOHY | 00CMAamHuI0 YMOBU pe2yIapHOCHi 2DAHUYHOI MOYKU BIHEPCHbKO20 MUNY.

Knwuosi cnoea. Keaszininiuni pieHsAHHA, eNiNMUYHi pPIGHAHHSA, pe2YlsapHa
mouka, kpumepiu Binepa.

Annotation. The question of the behavior at the boundary solutions of the
Dirichlet problem for quasilinear elliptic equations with p, g-indications are
investigated. The necessary and sufficient conditions for regularity of a boundary
point Wiener type are obtained.

Keywords. Quasilinear equations, elliptic equations, regular point, the Wiener
test.

Mera nyoOaikamii. OTpuMatu KpuTepiil peryjaspHOCTI TPAaHUYHOI TOUKH
BIHEPCHKOIO TUITY JJISI KBA3UIIHIMHOTO €NMINTUYHOTO PIBHSIHHS 3 P, § TOKa3HUKaMHU.
IMocranoBka 3amayi. Po3riasineMo kBa3uiiHIHE €IINTUYHE PIBHSIHHS

—div (g(l?ul)lz—ul) —0,x€0cR" (1)
3 HENEPEPBHOIO DYHKIIIEIO g, 10 33/[0BOJBHAE YMOBAM
NP~ g i
l<p<=gq<n. (3)

PiBusiHHst (1) BIIHOCHUTBCS JO BEJIMKOTO KJIacy eJINTUYHUX PIBHSIHb 3
HECTaH/IAPTHUMH YMOBaMH 3POCTY.
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Kpurepiil perynsspHOCTI rpaHUYHOT TOUKH Jyisl piBHsAHHS Jlamnaca noseneno H.
Binepom [6]. B poGoti [4] BcTaHOBIEHO, IO LEH KpUTEpid CHpaBeJIUBHM 1 IJIs
JIHIAHUX PIBHOMIPHO ENINTUYHUX PIBHSAHb JIPYTroro MOpSAKY TWBEPreHTHOrO TUIY 3
BUMIpHUMH KoedilieHTaMu. [locTaTHs ymoBa peryispHOCTI TPAaHUYHOI TOYKU 1
OLIIHKA MOJYJIsI HETIEPEPBHOCTI PO3B’A3KY MOOJIM3Y IpaHull oTpuMani B.I'. Ma3z’s B
[5]. B [1], [3] ui pe3yabTaTt pO3NOBCIOKEHI Ha OLIBI 3arajibHi PIBHIHHS TaKOTO K
tury. Kpurepiil peryaspHocTi rpanuuHoi Toukyu y Bunaaxy p(x) = const noseneHo
B [2].

BukJiiag ocHOBHOToO MarepiaJy.

Osnauenns 1. T'pannyna Touka X, € 0() Ha3MBa€ThCS PETYISAPHOIO KON

lim u(x) = f(xg) 4)

X=Xy,
xell

wis Beix f € C(Q) n WLE(Q) i nus Beix poss’s3kiB piBasaEs (1) Takux, mo

(u—f) € WH(Q).

BaxxnuBy ponb B TpaHHYHUX BJIACTUBOCTSAX PO3B’S3KIB BiAirpae MOHSATTS
emMHocTi Kommakty. ITo3Haummo uepe3 B, Bimkpury kymro pamiyca R i OGyaemo
BBa)KaTH, 110 g 3aJI0BOJILHSIE YMOBH (2), (3).

Osnauenns 2. Hexait E xommakTHa MHOXKMHA y BiakpuTii kym B, (1, ). Yucno

C,(E, By, (x) = {J g(IVuD|Vuldx,u € W4 (B,,(x,)),u = 1HaE} (5)

HA3HMBAETHCS J-€MHICTIO E' BITHOCHO KyJIi B, (xg).

€MHICTB KyJli B HAIIIOMY BHIAJIKY 33JJa€EThCSI YUCIIOM

n 1
C,(E, By (xp)) = 72 g(;) (6)
Teopema 1. Hexait x, € dQ) i 3amoBonbusoThes ymMoBH (2), (3). Tomi mis

PEryJIAPHOCTI TPAHUYHOI TOYKH X, PiBHAHHSA (1) HE0OXiHA 1 JOCTATHSA PO301KHICTH
B HYJIl IHTETpaIly

25 (r¢, (B, i)\ 0By, (1)) ) dr = o0 "

ne g oobepHeHa QyHKIA 10 QYHKINT g.

st noBefeHHs HEOOX1IHOI YMOBHM BHUKOPHCTOBYEMO HEpiBHICTH Bomnbda, a
JUISI IOBEJIEHHS IOCTATHBbO1 YMOBH - HEPIBHICTh XapHaKa caOKoro TUIY.

BucnoBku. OTprMaHo KpUTEPiil peryasipHOCTI IPAHUYHOT TOYKU BIHEPCHKOTO
TUITY IJ151 KBa3UTIHIHHOTO €IINTUYHOrO PIBHSIHHS 3 P, f TOKa3HUKAMH.

IHoasika.

Pobora BHMKOHAaHA 3a WIATPUMKU TpaHTIB MIiHICTEpCTBA OCBITH 1 HAyKH
Vkpainu (Homepu mnpoektiB 01150000136, 0116U004691) 1 € myOmikauiero Ha
OCHOBI JOCHI)KeHb, HAJAaHUX TPaHTOM 3a MmATpUMKH JlepkaBHOro GoHAY
bynaameHTaIbHUX AochipkeHb (Homep npoekty 0116U007160).
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VJIK 517.968.7
K.I'. I'ecesieBa
M. Kam’sgaenb-IToainbCcbkuii

PO3B’SI3YBAHHS IHTET'PO-PI3HUIIEBUX PIBHSAHB KOJTOKAIIHHO-
ITEPATUBHUM METOJOM

Anomauia. Pozenanymo numanus nooyooeu HAOIUICEHUX PO36 A3KI8 IHmezpo-
PIBHUYesUXx  PpiBHAHbL  KOJOKAYIUHO-Imepamusnum memooom. Brxazano  ioero
00TPYHMYBAHHS MEMOOY.

Knwuosi cnoea: inmezpo-pisnuyese pigHAHHA, KOJOKAYIUHO-IMEPAMUSHUU
Memoo, HabaudiceHull po38 'a30K, cucmema QyHKyYill.

Annotation. Viewed question of constructing approximate solutions of integral-
difference equations by kolokation-iterative method. Specified study the idea of this
method.

Key words: integral-difference equation, kolokation-iterative method,
approximate solution, system functions.

VY npoctopi L, (a;bh) pO3TILAAEMO IHTETPO-PI3HULIEBE PIBHAHHSA

y(x)—p(x)y(x—A) =f(x)+iK(x;t)y(t)dt, xe(a;b), (1)

y(x)=§(x),xe (a—A;a),
7€ A- cTaje 3ali3HeHHs, f(x)- BlIOMA, a y(x)- IIyKaHa QYHKUII 3 L, (ab) 1

jifz(t)dt<oo, |p(x)|£5<oo. (2)
a-A
Anpo K(x;t) a kBajgparti (a;b)x(a;b) 3a40BOJIBHAE YMOBY
lﬁKz (x5t ) dxdt < o0, 3)

aa
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Ines konokamifHO-ITEPaTUBHOTO METOAY CTOCOBHO piBHAHHS (1) mossrae B
TOMY, L0 TOCJHIZOBHI HAaOJMKEHHS y,(x) BHU3HAYAEMO 3 IHTErPO-PI3HULIEBOIO

PIBHSIHHS
b
Vi (x)—p(x)yk (x—A) = f(x)+jK(x;t)zk (t)dt, xe (a;b), (4)
Vi (x) = e;‘(x),x IS (a —A;a), k=12,3,...,
B SIKOMY
k
zi (%) = vy (%) +w (x), (%) = gafrlj (x),x e(a;b), (%)
a HCBIHOMI mapamMmcTpu a =a; ( ) 3HaXO0JAHUMO 3 YMOBH
7 (xl-)=0,z=1,n, (6)
€ x- BY3IM KOJOKAlii, 30KpeMa, MOXHa B3ITH x =a+i—~ abo
n
x; =a+iAn ={b—a} ,
A
b
n(x)=f(x)+ _[K (x3)z (£)dt—z; (x)+ p(x)z, (x=A) . (7)
3a noyaTKoBE HAOIMKEHHS BI3bMEMO PO3B’ 30K PI3HUIIEBOTO PIBHSHHS
{yo(x)—p(x)yo(x—A)=s0(x),xe(a;b), (8)
yo(x)=&(x),xe(a—-Asa),

B SIKOMY s,(x)- Oyab-ika (pikcoBaHa (PyHKLIA 3 L, (a;h), 30KpEMA s,(x)=0 abo

o (x) :f(x) .
Cucremu QyHKUIA {n,(x)} Ta {y,(x)} BU3HAYAIOTHCS 3 PIBHAHD

{m(x)—p(x_)m(x 8)=6(x) <), ©)
ni(x)—Oxe(a—A,a),l—l,n,
{ vi(x)=q(x+A)y (x+A)=#%(x)’x_€(“?d)’ (10)
w;(x)=py,(x),xe(d;b),i=1n;
(

ne cucreMa QyHKIIHA {g,(x)} € L, (a;0) 3a1aHa 1 IIHIAHO HE3AJIEKHA.

BBCIICMO IIO3HAUCHHA
& (x) = f(x) + il(()c;t)yk_l (t)dt Vi (x)+ p(x)yk_] (x —A) (1 1)

1 miacTaBUBIIM QYHKIIIO z,(x), sIKa BU3HaueHa (popMyiioro (5), B piBHICTH (7), a

MOTIM OTPUMaHMUM pe3ysbTaT B YMOBY (6), 3 ypaxyBaHHAM cIiBBigHOIIEHB (9), (10)
JUTSL 3HAXOKEHHS TapaMeTPiB OTPUMAEMO CUCTEMY JIHIHHUX alreOpaiuHuX piBHSIHb

ilﬁgjaik :bikai :L_’1 ’ (12)
j=

B SKIi f; OOYMCIIOIOTHCS 3T1AHO GopMyI

=1 ), v () =

b = Je, (), (x)di =L (13)

a
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Cucremy piBHSHB (12) AOUUIBEHO 3aMIUCATH Y BEKTOPHOMY BUTIISAL Ag, =b, , 1€
a={a{‘,a§,...,afl‘}, Iz={b]k,b§,...,bf},

a MaTpulsl A Ma€ BUTTIAL

B B2 - B
A=| P2t P Bon
ﬂnl ﬂnZ ﬁnn

Ines oOGrpyntyBanusi anroputmy (4)-(7) momnsrae B TOMY, LIO IMOKPOKOBO
pPO3B’SI3yI0UM IHTErpo-pi3HulieBe piBHSHHA (1), mOpuiigeMo a0 1HTErpajgbHOTro

piBHsiHHSL DpearosibMa APyroro pojay, sike Ma€ BUTIISIT
b
u(x) = h(x) + j T(x;t)u(t)dt, (14)

a

pi(~ ﬂI[pO
m—s i

Tix) = K(x;t)+ E K(x,t+iA)]£[1 p(t+kA)t € (cs_1;¢4),

K(x38),b € (¢yp_1,b),5 = Lm—Lx € (a;).

Toni 3agmanuii anroput™m OyAy EKBIBAJIEHTHUH KOJIOKALIMHO-1TEPaTUBHOMY
METO/Yy PO3B’SI3aHHS 1HTETPAIBHOrO PIBHSAHHA. TOOTO, CyThb METOHY, SIK 3aBXKIH,
MOJIATAE Y BIALIYKAHHI HAOIMKEHOT0 PO3B’ 3Ky piBHSAHHSA (14) HA OCHOBI HACTYTHUX
CIIBB1IHOUIEHb

0, (1) = Y () + @ (¥, e (x) = z dtp, (x); (15)

b
uy, (x) = h(x)+ j T(x; 0o (dik =1,2,3,..., (16)

a

1€ {g;(x)}-CcUCTEMA JIHINHO-HE3aJIEKHNUX HEMEPEPBHUX Ha [a;h] PYHKIIIH.
Hesiznomi napameTpu 3HaXOAMMO 3 YMOBU

up (x;) — o (x;) = 0,i = 0, m, (17)
ne x e[a;b] — By3mu Kojokauii. Ilapamerpu of,j=0,n, OTpUMa€EMO 3 CHCTEMH

JTHIAHUX anreOpaiuHuXx piBHSIHb
n —
Y pyak =bfi=0n. (18)
J=0

B3zsiBuiu n0 yBaru (15), (16) MmokHa OTpUMaTH HACTYIIHY PIBHICTh

a Jj=0 a

b n b
g (3;) — o (x;) = h(x) — g (x) + j T(xtug_y (dt =Y aj? {go ()~ j T(x;0)p; (t)dt}. (19)
Hexait cucrema piBHsHb (18) Mae eauHuil po3B’sa30K. Y TaKOMY BHIAJIKY
HaOJIMKEH1 PO3B’SA3KH KOJIOKAI[IHHO-ITEpaTUBHUM METOAOM OYIyIOThCS OJHO3HAYHO.
[Ipu oMy 3a HAOJMWKEHHS 1O HIYKAHOTO PO3B’ 3Ky MOXKHA B3SITH  SIK (DYHKIIIIO

up (x) , TaK 1 PYHKIIIO o, (x).
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C.M. bak
M. BigHuI4

PO ICHYBAHHS BIJOKPEMJIEHUX BIDKYUUX XBUJIb B CUCTEMI
HEJIIHINHO 3B’SA3AHUX HEJITHIMHUX OCHUJISATOPIB HA
JABOBUMIPHIU I'PATIII

Annomauia. Posensioaemovcsa cucmema 36UdatiHux OugepenyiaibHux pieHsHb,
AKA Onucye OUHAMIKY HeCKIHYEeHHOI cucmemu HelHIUHO 36 A3AHUX HeNIHIUHUX
OCYUNAMOPI8 HA 0BOBUMIDHIU Tpamyi. 3a 00NOMO2010 Memoody KPUMUYHUX MOYOK
00epIHCAHO pe3yIbmam Npo ICHY8AHHA 8I00KPEMIEHUX OINHCYUUX XBUTD.

Knrwouoei cnoea: siookpemneni Oidicyui  X6uni, HENIHIUHI  OCYUIAMOPU,
08OBUMIDHA TPAMKA, KPUMUYHI MOYUKU.

Annotation. We consider a system of differential equations that describes the
dynamics of an infinite system of nonlinearly coupled nonlinear oscillators on the 2d-
lattice. By the method of critical points, we obtain a result on existence of the solitary
travelling waves.

Keywords: solitary travelling waves, nonlinear oscillators, 2d-lattice, critical
POInLSs.

Beryn. VYV it crarti OyaemMo po3riisifaTdé piBHSHHS, SIKI OMUCYIOTh JTUHAMIKY
HECKIHUEHHOI CHCTEMM HENHIMHO 3B’S3aHUX HEJIHIMHUX OCIWISITOPIB HA TUIOCKIH
nutouncioBil rparul. Hexait ¢, m(t) — y3arajJibHeHa KOOpJMHaTa (n, m)-ro

OCLIMJIATOpa B MOMEHT 4acy ¢. [lepenOavaeTscs, M0 KOXKHUN OCHMIATOP HENIHIHHO
B3a€EMOJII€ 3 YOTHpPMA CBOIMHM HaWOMMKYMMU cycigaMd. Toal piBHAHHS PyXy
CUCTEMH, 1110 PO3TISIAETHCS, MAIOTh BUTIISI

Gy =U (Gt =Gy ) = U (G = Q) +

2
+U,(qn,m+l - qn,m ) B U’(qn,m B qn,m—l ) - V’(qn,m )’ (l’l, m) = Z ?

PiBusins (1) — 11e 3uncCeHHA cHCTeMa 3BHYAMHUX NU(EpeHIiaIbHUX PIBHSHbD,
IpUYOMY IIpHU V(r) =0 (1) € nBoBuMipHUM aHanorom cuctemu @Depmi—IlacTu—

(1)

Ynama, a npu V(r):K (l—cosr) — JIMCKPETHUM piBHAHHAM sin-Topmona Ha
JBOBUMIPHIN IpATIIi.
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Jlocuth neranpHl pe3yiabTaTH mpo OvKydl xBuil B JaHumporax ®epmi—Ilactu—
VYnama moxxHa 3HaiTu y mpargix O. [TankoBa, 30kpema B [15] HaBeneHO HAMOUTBIN
MOBHUM OIS pe3ynbTariB. Pe3ynbTaTu AOCHIIKEHb TaKUX CHUCTEM 13 (PI3UYHOI
TOYKHU 30py MOKHa 3HaiTm B MoHorpadii [9]. V crarri [6] BCTaHOBIEHO yMOBHU
ICHYBaHHSl MepIOAMYHMX ObLKyunX XBWiIb y cucreMi @Pepmi—Ilactu—Ynama Ha
JTBOBUMIpHIN Tpatii. BogHouac JaHIIOIM OCHWIATOPIB PO3MISAAINCH Y KUTBKOX
nparsix, 30kpema, B [12] pe3yapTaTté oOTpuMaHO MeToJlaMu Teopii Oidypkariid, a B [1,
8] BCTaHOBJIEHO YMOBH ICHYBaHHS MEPIOJUYHUX Ta BIIOKPEMJICHUX OLKYYMX XBUIIb
3a JIOTIOMOT'0I0 METOAY KPUTUYHUX TOUOK. Y cTarTsax [2, 5, 10, 11] BuB9anucey 61xky4i
XBWJI JIJI1 CUCTEM JIIHIMHO 3B’SI3aHUX OCIWJIATOPIB, PO3MIIIEHUX HA JIBOBHUMIPHHX
rpatkax. 3okpema, B [10] mociiKyBalUCh CUCTEMa 13 HEMAPHOW 277 -MIEPI0IUYHOIO
HeNiHIMHICTIO, a B [11] B3aram posrisganucs JiHiIMHI ocuuistopu. B crarTi [2]
OJIep>KaHO YMOBU ICHYBaHHSI MEPIOAUYHHUX 1 BIIOKPEMJIEHUX OLKYUYHMX XBUJIb. Y
ctarTi [14] BCTaHOBNIEHO ICHYBAaHHS MEPIOJUYHUX Ta TOMOKIIHIYHUX ODKY4YHMX XBHJIb
JUIsl HECKIHUEHHOTO JIAHIIoTa HENHIMHO 3B’S3aHMX HENIHIMHUX YaCTUHOK. Y CTarTi
[7] onepkaHo pe3ynbTaT NpPO ICHYBaHHA NEPIOJUYHUX ODKYYMX XBWJIb JUIS
JIMCKPETHOTO PiBHAHHS Sin-TopoHa Ha JBOBMMIpHIii Ipartiii, y crarti [3] — pe3yabrar
PO ICHYBaHHS JO3BYKOBHX MEPIOJIUYHUX OLKYUHX XBUJIb JJI1 HECKIHYEHHOI CUCTEMHU
HEJIIHINHO 3B’ S3aHUX HETIHIMHUX OCIWIATOPIB, PO3MIILIEHUX HA JIBOBUMIPHIH IpaTiii,
a'y crarTi [4] — yMOBH ICHYBaHHS HaJ3BYKOBUX XBUJIb JJI TAKOi CUCTEMHU.

IMocranoBka 3aga4vi. OcHOBHMII pe3yabTaT. 3a3HAYUMO, 110 ODKyYa XBUIIS Y
JBOBUMIPDHOMY BHIIaJIKy Ma€ BUTJIS] qn’m(t):u(nCOS(p+msinq0—ct), ne QyHKIs

HEIMEPEePBHOIO0 aAPryMEHTY u(s) Ha3uMBaeThCcs mpodineM, a KoHcraHTa c#0 —

MIBUAKICTIO ODKy4O0i XBuii. Jis ii mpodinro u(s) piBHsHHS (1) HaOyBae BUTIISILY
c’u'(s)= U'(u(s +cosQ) - u(s)) — U'(u(s) —u(s- cosqo)) +
+U'(u(s +sing) - u(s)) — U'(u(s) —u(s- sinqo)) — V'(u(s)).

Hac mikaBnaTh BigokpemieHi ODKydl XBWIl, NpOQUIb SAKUX 3aJI0BOJIbHSE
KpanoBy yMOBY

2)

lim u(s) =0. 3)

§—>+oo

Ckpi3p gami Oyaemo posrisgaty norenuianu U 1 V BUISAy:
2

(1) U(r) =27+ £ (1), V ()=~ +5(r). 26 20, a0

Takok TPUITYCTUMO, IO HEKBaJApaTHYHA YaCTHHA KOXKHOTO 3 ITUX IMOTEHITIATiB
he { f; g} 3aJI0BOJIbHSIE TaKl YMOBH:

(it) h(0)=H'(0)=0 i A'(r)=0(r) npu r >0;

(iii) icaye u>2 Ttake, mpo 0< uh(r) < rh'(r), r#0.

OCHOBHHUM PE3yJIBTATOM € HACTYITHAa Teopema:

Teopema 1. Hexali BUKOHYIOTBCSI YMOBHU (i ) —(iii ) Toni ans 6ynp-axoro ¢ > c,

piBHSIHHS (2) Ma€ po3B’s30K, SIKUW 3a/10BOJIBHSIE YMOBY (3).
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JI.A. BorsikoBa, O.I'. Pyna
M. BigHug

PO OJUH METO/I MOBY10BU JU®EPEHIIAJLHUX PIBHSAAHD, SIKI
€ OJIJHOYACHO OJHOPITHUMM I B MOBHUX JUP®EPEHIIIAJIAX

Anomauin. B cmammi npooemoncmposanuii 00uH Memoo Hnob6y0o8u
oughepenyianibHUux pieHsHb, Ki € 00HOYACHO OOHOPIOHUMU | 8 NOBHUX Oughepenyianax.

Knrwouoei cnosea:  00HOpiOHI OughepenyianvHi pieHAHHA, [HMeE2PYBATbHUU
MHOIICHUK, NOBHI Ouhepenyianu, anarimuyna QyHKyisi.

Annotation. In the article demonstrated a method of constructing differential
equations that are both homogeneous and complete differentials.

Keywords: homogeneous differential equations, integrable factor, complete
differentials, analytical function.

IMocrtanoBka npodaemu. Hexait Mmaemo ogHOpiHE AudepeHIlianbHe pIBHIHHS
P(x,y)dx +Q(x,y)dy =0 (1)
T00TO y piBHAHHI (1) Qynkuii P(x,y)iO(x,y) € oIHOPiAHI (PYHKIIT OJHOTO
creneHs. Hexall 1151 03Hau€HOCTI CTEMiHb OAHOPITHOCTI X (YHKIIH pIBHSAETHCS M1,
to0TO P(tx,ty)=t"P(x,y), Q(tx,ty)=t"0(x,).

. . X .
HoOpe Bimoma miacranoBka [1, c¢. 117] z=— npuBoaUTh 00 PIBHSHHA 3

y
BIJIOKPEMITIOBAHUMH 3MIHHUMHU
x"(P(Lz)+0(z)z)dx+x""0(,z)dz =0. (2)
[HTErpyBasIbHUM MHOXHUKOM PIBHSHHS (2) € byHKIIsA
1 . :
= a00, MepelIoBIIM 0 3MIHHUX X 1y ,MaeMO, IO IS
H (P(1,z)+0(1, z)z)x"" P 4
PIBHSHHS (1) IHTErpyBaJIbHUM MHOYXHUKOM € byHKIIs
1
X, V)= , saxkmo xP(x,y)+ x,9)#0. Sxmo  x
H(x, ¥) (P(.2)+ 200, 2)7) (X, )+ yO(x,)

xP(x,y)+ yQO(x,y)=0, TO oOmHOpiAHE pIBHSHHS MPUBOJUTHCS JO PIBHSIHHSA 3
B1JIOKPEMJTFOBAaHUMU 3MIHHUMU ydx — xdy = 0.

SIkuro ckopuctatuch pe3ysbraroM (auB. [2, c¢. 121]) mpo momaHHs 3arajibHOTrO
iHTerpana piBHsAHHA (1) yepe3 IBa ICTOTHO PI3HMX IHTETPYBAJIBHUX MHOXKHUKH, TO
Ui ofHOpigHOrO piBHSAHHA (1), sKe OJHOYACHO € PIBHSHHAM Y TIOBHUX
mudepeHIianax, HOro 3arajdbHUM I1HTErpajd MOXKHA 3alKucaTH, HE BHUKOHYIOUU

iHTerpyBanb. CnpaBni, Uil TakKoro pIBHSAHHSA MAaeMO [Ba ICTOTHO pi3HI
1

T xP(x, )+ y0(x, )’

IHTErpyBaJIbHI MHOKHUKUA 1, =1, U,
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X . :
a TOMy A y) = C € ioro 3arajJbHUM IHTErPAJIOM.

,uz (X s y )
Otxe, y BUNAAKy, Koy piBHSAHHS (1) € 0lHOYACHO 1 OJHOPIAHUM, 1 B MOBHHUX
nudepenmianax, To0to P(x,y)i0(x,y) omHOpimHI (YHKIII OJHOrO CTEMmeHs 1

oP 60

—_—=— TO  WOro  3arajdbHUM  IHTErpaJl  3alHCYeThCA Yy  BUIIIAL

dy ox’
xXP(x,y) +y0(x,y) =C.

[Ilo6 Matu MOXIUBICTH OyAyBaTH TaKoro THITy PIBHSHHSA, HaM HEOOXITHO
3'scyBatH, 3a skux ymoB ¢yHkuis f(z)=U(x,y)+iV(x,y), ne U(x,y), V(x,y) —
onHOpiaHI PYHKIT cTeneHs m, Oyje aHaTITUIHOIO.

Mera  pganoi  myouaikamii.  [IpomemoncTpyBatM  Meron  moOyAOBH
nudepeHIlialbHUX PIBHSAHb, SIKI € OJHOYACHO OJHOPIAHUMU 1 B TIOBHHX
nudepeHiianax.

Buxiang ocHoBHoro wmarepiany. PosrisHemo TeopeMu, IO JTOIOMOXKYTh
3'scyBatH, 3a skux ymoB ¢yHkuis f(z)=U(x,y)+iV(x,y), ne U(x,y), V(x,y) —
onHOpiaH1 GYHKIIT cTeneHs m, Oyne aHamiTuyHOIO. LI pesynbratu 1 103BOJISIOTH
pPO3pOOUTH HOBHIT MeTO MOOY0BH NU(EpeHIIabHUX PIBHAHDb BKa3aHOTO THITY.

Teopema 1. OyHkIIis

J(@)=U(x,y)+iV(x,y)
ne U(x,y), V(x,y) —ogHopiaHi GyHKIIT CTENIEHs M, € aHATITHYHOIO, SKIIIO

U(x, y) = x'"P(Xj, V(x,y)= xmg(lj,
X X

e (P(t), Q(t)) - PO3B'SI30K CUCTEMHU ):[H(bepeHuianLHHX PIBHSIHB

P(1) =
o) =
Teopema 2. HacTuHHUM pOSB'HSKOM plBHHHHH
” 2(m -t _,
P =" Py + 25 P,

1€ m — HaTypaJIbHE YUCIIO, € (I)yHKLusI
1

P(f)=—Rez"[1=2

X X

Teopema 3. 3aranbHuii po3B'sI30K piBH;IHH;{

P”(t)=m<1_t)P(t)+ M gy 42 _P(f) - 2ty — jP(t) e P’(t)

(z‘2+1)2 r*+1 (; +1) (z‘ + )

Ma€ BUTJIAL,
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ry=rexG ey
(t)— 1(t)( T z)W

Teopema 4. Oynakuis  f(z)=U(x, y)+iV(x,y), ne U(x,y)i V(x,y)
OJTHOP1/IHI PYHKIIT cTerneHs m (m - HaTypaJibHE), € AHAIITUYHOIO, SKILO

U(x,y) = x’"P(Xj, V(x,y)= x’"Q(lj,
X X

e P(l‘)=Pl(t)(Cl+C2J.(t2t—l)m_ldt), R(t)=LReZm|t=X 3)
B (1) x" X
O(t) =tP(t *1

BucnoBkm. CDyHKui'i (3) rapMoHiiiHO cnp;nKeHi a TOMY PiBHSIHHS

r{ 2o a0, xkp(xjdmg( Jo-o

€ OJHOYACHO 1 OJIHOPIAHUMM, 1 y MOBHUX AudepeHiianax. 3arajabHi IHTErpaiu
LUX PIBHSHB NOJIAIOTHCS y BUTIISI1

k”P( j ny( j 0, kap(Zj_'_xkyQ(lj:
X X X
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O.A. Apmoaok, A.M. lIBeaiok
M. BigHug

PO AESAKI KBAHTOBI IHTET'PAJIN

Anomauyia. Y yiu cmammi po3eisiHymo nOHAmMmsL h -nepeicHoi ma g -nepsicHoi,
h -inmeepana ma  §-inmeepana. Josedeno h-popmyny Heiomona-Jletibniya ma
HAB8eOeHOo g -Gpopmyny 051 0OHUUCTIeHHS HeBIACHO20 IHme2pald.

Kniouosi cnosa: keanmosuii ananis, h-nepsicna, §-nepsicua, h-inmeepan, §-
inmezpan, hopmyna Hetomona-Jleiibniya, neenacnuil inmeepai.

Annotation. This article discusses the concept of h-antiderivative and §—

antiderivative, of h-integral and §-integral. The Newton’s -Taylor’s —formula is
proven and q -formula for calculation improper integral introduced.

Keywords: quantum analysis, h-antiderivative, §-antiderivative, h-integral, § -
integral, Newton'’s -Taylor’s —formula, improper integral.

IlocTanoBka npo6aemu. J[oCiiKeHHS 3 JaHOT TEMU 3 SIBUJIMCS 1€ HA TIOYATKY
MUHYJIOTO cTONITTA B npansx K. Agamca [1], Kapmaiikina [2], ®@. JIxekcona [3], P. T.
Meiicona [5] Ta iH.

[aTepec marTeMaTukiB 10 JOCTIIPKEHb KBAHTOBOTO aHalI3y TO 3pOCTaB, TO
cnagaB. Ajie Bce K, Ha IOYATKy BICIMJIECSITHX POKIB TOYadu 3'SBISTUCA HOBI
JOCJIIDKCHHS, SKI CTOCYBaJlUCS 3aCTOCYBaHHS KBAaHTOBOTO aHalizy B 0araTbox
00JacTsAX MaTeMaTUKH, 30KpeMa, B HOBOMY Ju(epeHIlaJbHOMY YHCIECHHI Ta Teopii
OpPTOTOHAJIBHMX MHOTOWIEHIB, BapiamiiiHoMy /4 -uyucienHi tomo ([4], [5], [7], [8] Ta
iH.). JlocnimkeHHs: KBAaHTOBOTO aHalI3y MOJAUISEThCS HA: ¢ -aHaNI3 Ta /-aHami3, sKi

BIJIIFPAIOTh BAXJIMBY pPOJb B Teopii anreOpaiuHux 00’ €KTiB, $KI HA3UBAIOTHCS
KBaHTOBUMHU rpynamu. Ha ocHOBI 1i€i Teopii JOCHIIKYIOTBCS OCHOBH CUMETPUYHOTO
g -aHai3y Ta h-aHamizy.

Cepen niTepaTypHHMX JDKEpell, MPUCBSUYEHUX KBAHTOBOMY aHali3y, HaWOUIbII
HOBUM 1 IIMPOKUM € [6]. V miil KHHU31 PO3TISHYTO OCHOBU KBaHTOBOT'O aHali3y,
MOCJIIJTOBHO TPOBEJIEHA aHAJOTIA 3 KJIACUYHUM aHalI30M, TaK0X PO3MIISIHYTO IEsKi
MOYaTKOBI BIJJOMOCTI 3 CHMETPUYHOTO KBAHTOBOT'O aHATI3y.

Jlana ctarTs npuCBSYeHA CUMETPUYHOMY /1 -IHTErpaidy Ta CUMETPUYHOMY ¢ -
IHTErpajly y KBAHTOBOMY aHali3l.

MeTa aaHOi CTATTi: PO3IIAHYTH MOHSATTS /i -iHTerpana Ta §-iHTerpana B
CUMETPUYHOMY KBAHTOBOMY aHai3l.

Bukiag ocHoBHOro marepiajay. 3ayBaXXumMo, IO TMOHSATTS CHUMETPUYHOI /-
MOX1JTHOT (Dh f(x)) Oyno posrmsanyro B [8]. Haramaemo mMOHSATTS KBaHTOBOI

CUMETpUYHO1 /1 -tiepBicHOI. Po3ristHeMo noBiIbHY GyHKIIIO f(X).
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Osnauvenns 1. Oynkuito F(x), mis sKoi DhF (x)= f(x), bynemo Ha3uBaTu
CUMETPHUYHOIO /1 -TIEPBICHOIO, 1 TO3HAYATUMEMO
[f(x)d,x. (1)
BusnaueHoMy cuMeTpuyHOMY /-iHTerpasly (QyHKIIi BiA x=a 100 X=b Mu
MOXEMO HaJaTH CEHC JIMIIE B TOMY BWIMAJAKYy, KOJU a 1 b BIAPIZHAIOTHCS Ha
BEJIMUYMHY KpaTHy 2/ .

TCHCp Haraga€Mo O3HAYCHHS BU3HAYCHOTO CUMCTPHUYHOIO h -iHTeI‘paJIa.

Osnauvennss 2. Hexail b—ae€2hZ. Tonl BU3HAYEHUM CHUMETPUYHUM /-

iHTerpaioM QyHkii f(x) Big x =a 10 x=b OyaeMo Ha3UBaTH BEJIUYUHY
2h(f(a)+ f(a+2h)+...+ f(b—2h),sxmoa < b,
[j)f(x)c?hx =< 0,sxmoa =b, : (2)
‘ 2h(f(b)+ f(b+2h) +...+ f(a—2h),axmoa > b.

Hacrtynna Teopema B AesikoMy CeHC1 OKa3ye MPaBUIBHICTD (2).
Teopema 1 (/i -popmyna Huiorona-Jleii6nina). Hexait F(x) € CHMETPHYHOIO

h -niepBicHoro st pyskuii f(x) 1 b—ae2hZ. Toni

[ £()d,x = F(b)~F(a), 3)

JloBenenns. Hexait b > a. Toxi

ba_,

[f(0dx=2h"8 f(a+2)h)=

b-a_

~2n’% D,F(x)

Jj=0

x=a+2jh

b-a_,

= 2”20 (F(a+(j+1)2h) - F(a+2jh)=F(b)-F(a),

o 1 nmoTpioHO Oysio moBecTH. Bumanok b<a po3riasgacThCs aHAJIOTIYHO, a
BUMAJIOK b =a TpUBIAIbHUI.
Haragaemo Temep oO3HA4YCHHS CHMETPUYHOI ¢ -TIEpPBiCHOI. 3ayBakKMMO, IIIO

MOHSATTA CUMETPUYHOI ¢ -TIOX1THOI (l~)q f(x)) 6yno posrmsuyro B [7]. PosriasHemo

NOBUIbHY (QyHKIIIO f(X).
Osnauvenns 3. Oyukuis F(x) HA3UBAETbCS CUMETPUYHOIO ¢ -TIEPBICHOIO ISt

byHkil f(x), GKI10 l~)qF (x) = f(x). INoznauumo ii
[f(x)dx. 4
Tenep naMo o3HaYEHHS BU3HAYEHOTO CUMETPUYHOTO ¢ -IHTErpasa.
Osnauvenns 4. Hexaii 0 < g <1. [loknageMo 3a o3HaYEHHAM

£ x=]f()d,x =] f(x)d,x 5)
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ne j f (x)c?qx. MOXHa 00YHMCIIUTH 32 (HOPMYIIOH0:
0

[f@dx=a(g"~q) T q'f(q"a) (6)

.....

SIK yaCTUHHUM BUIIQJIOK,

| F(x)dr=(q" - q)(n_]’s’”__q“m-' Fla)-
(7)
=(¢"~q)q"f(qa")

HenacHuit iHTeTrpas MOXIUBO BUSHAUYUTH 3a bopmyIior

Jf()qX— Z Jf()qX—

(8)
(¢'-q) = 4"f(q")

m==x1,13,....

BucnoBku. Takum 4yMHOM, Yy il CTATTI PO3IJISHYTO MOHATTS CUMETPUYHOI /i -

qn+m+]f(qn+m+] )) —

n=l1,3,...

MEePBICHOI, CUMETPUYHOI ¢ -NIEPBICHOI, CUMETPUYHOIO /1 -IHTErpana, CUMETPUYHOTO

g -inTerpama. A Takox goBeneHo /i -dopmyny Herorona-JleiiOHina Ta BBEACHO g -

dbopmyny st oO4HMCIIeHHS HeBiacHOro iHrerpana. Ilomani dopmynu MU MOXEMO
BUKOPUCTOBYBATHU NPU OOUUCIEHHS IHTETPaIIB Y KBAHTOBOMY aHai3l.
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0O.b. Ilanacenko, A.B. TimanoBa
M. BigHug

CUHI'YJISAPHI ®YHKIIII, O3HAUYEHI B TEPMIHAX YACTOTH
B’ KUBAHHS TPIMKOBUX ITU®P APTYMEHTY

Anomauin. B yiti pobomi Mu KOHCMPYIOEMO HO8I NPUKIAOU CMPOSO
3pOCmMaroyux CUHSYIAPHUX DYHKYIU, O3HAUEHHA AKUX OA3VEMbCA HA BUKOPUCMAHHI
Yacmomu 8HCUBAHHS MPIUKOBUX YUDP apeyMeHmy.

Knrwouoei cnoea. Cuneynsapui ¢pyuxyii, cmpoeo spocmaroui pyHKyii.

Annotation. In this paper, we construct new examples of strictly increasing
singular functions, which defined with usage frequency of arguments’ ternary digits.

Keywords. Singular functions, strictly increasing functions.

IMocranoBka mpodJemu. OyHKmis f:R-—> R Ha3UBAEThCS CHUHTYISPHOIO,

SKII0O BOHA BIMIHHA BiJ] KOHCTAHTH, a 11 MOXIJHA TOPIBHIOE HYJIIO Mail)ke CKpI3b.
[epun npuknagu Takux ¢yHKuiin Hanexats Kanropy 1 Jlebery (pyukuis Kanropa),
MinkoBcbkoMy ((yHKIIST MIiHKOBCHKOTO ?(x)), Canemy (¢dynkuis Canema) 1 €

3arajbHOBIIOMHMMM, @ 1XHI1 BJACTHUBOCTI Ta MEBHI y3arajlbHEHHS JOCTaTHHO TIUOOKO
BHUBYEHI1 (IUB., 30Kkpema, [3—4]).

Jlist 03Ha4Y€HHS CUHTYJSIpHUX (DYHKIIM 3a3BUYail BUKOPUCTOBYETHCS OJIMH 3
JBOX MIAXOAIB: @00 y BUIJISAI TPaHUIll MEBHOI PIBHOMIPHO 301KHOT MOCIIAOBHOCTI
HecnagHux GyHKUIA (ak y Bunaaky ¢yskmiii Kanropa 1 Canema), abo Ha OCHOBI
OMHKCY 3B 43Ky MK HU(PpPaMH apryMeHTY, SIKl 3alucaHl B MEeBHIA CUCTEM1 YMCIICHHS,
13 nudpamu 3HaYeHHs QYHKIIII, 3aTMCAaHUMHU, MOKJIMBO, B 1HIIINA CUCTEM1 YHCICHHS.
Tak, ¢yHkuis MIHKOBCHKOTO BH3HAaY€Ha B TepMIHAX 300pakKeHHS AapryMeHTy
JAHIIOTOBUM JIpoOOM, a 3HauY€HHS (DPYyHKIIT — IBITKOBUM IIpO6OM Bxkazanuii qpyruit
MIIX1 € JOCTaHbO MPOJYKTUBHMM 1 B OCTaHHI POKHU 3 SBISIIOTHCS HOBI KJIaCI/I
(GyHKLIN 31 CKJIAJHOIO JOKAIbHOIO MOBEAIHKOIO, K O3HAYEH1 B Takui crocid [1-2
5].

Mema oanoi nyonixayii — BBECTH B pO3IJIsLl HOBUM Kilac (yHKI[IH, O3HAYEHHUX B
TEpMiHAX YaCTOTH BXKHUBaHHA TPIMKOBUX ULU(Dp apryMeHTy, OOIrpyHTYBaTH
KOPEKTHICTh BBEJIEHOTO O3HAYEHHA 1 JOCHIAUTH JesKl BIACTUBOCTI BBEIACHUX
GyHKITIH.

Buxnaax ocHoBHoro marepiaiy. B poOoti [5] BBeaeHO B po3IiIsij, HOBY
GyHKLII0, O3Ha4YeHHS $KOi 0a3yeTbCs Ha OINEpyBaHHI KUIBKICTIO OJWHUIL B
JBIMKOBOMY PO3KJIaJl apryMEHTY.

B umiii po6oTi MM BBOAMMO Yy pPO3IJIsA[ Kiac (PYHKIIH, B O3HAYEHHI SIKHUX
¢irypyBaTtume kuibkicTb nudp 0,1,2 B TpiikOBOMY Ipe/ICTaBICHHI apIyMEHTY.
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0

BBenemo Taxli MMO3HAYEHHA; Hexau Z
k=1

€ {0,1,2} s Beix k; N, (k,x), ie {0,1,2} — KIJBKICTh L[I/I(bp [ cepel TPIUKOBUX
mdp «,...,0, 4UcIa X.

A

alaz O aa,...q... 7

v €[0:1], To dymxmia i(x)= %

k
k=1
TOTOKHUM TiepeTBopeHHsIM. [i rpadik — 3pocratoua IiHiiiHa (1)YHKI_Ii$I VISl SIKO1

OueBugHO, MO SAKIIO szw1

f (0) =0, f ( )—1 Hanamo meBHOT HEeperyJsIpHOCTI JOJIaHKaM DSy Z 3 hi (211 ()
k=1

X 3MIHMBILIH, 2 CaMe ak Nolkox) pNithox)  Na(kex)
PO3TIIAIATUMEMO PSIIA BUTY c .
k=1
Hocninumo, 3a AKUX yMOB Ha uucia a, b, ¢, d (okpim a=b=c=d=1)

byHKIIis
Zak No(k,x) Nl(k,X)CNz(k’x)d (1)

e x=A Oyne, mo-mepie, KOPEKTHO BU3HAYEHOI (TOOTO 1Jisg Pi3HI

ooy ... 0 ..
MIpeICTaBICHHS TpiﬁKOBo palliOHAJIBHOTO YHCJIa X TMOPOJXKYIOTh OJHE 1 Te X
3HA4YCHHS f (x)) 1, mo-zipyre, Oyje 3aJ0BOJIbHATA YMOBU [ (0) =0, f (1) =

Hexaii, x=A ), #(0 — TpiIMKOBO palliOHAJIbHE YHCIIO 3 [0,1]. Jst

a0, ...a,(0
3pYYHOCTI yepe3 x' IMO3HAYMMO IIe K caMe YHCIIO, ajie SIKE 3alUCY€EThCS y BUTIISII
Ao (1)) CrniBcraBuUMO BUpaszu f (x) 1f (x') 3a popmyoro (1):
-1
f(x): WZ%aNo(k,x)le(k,x)CNz(k,x)d +&aNo(n,x)le(n,x)CNz(n,x)d

— 3k 3}1 2

< -1 ! n,x' n,x'
f(x') _ Z%aNo(k,x)le(k,x)ch(k,x)d + Oégn g i) Na(n) g
k=1

n,x' n,x' n,x")+ 2 nx' nx! w4
+3n+1 aNo( > )le( > )ch( ') 1d+3n+2 aNO( , )le( , )CNZ( ) 2d+_

x o * —1 n,x' n,x' n,x'
zz%aw, PRUCRAC >d+%3n g Mo PN ) Na () g
k=1

3n2+1 aNo(n,x')le(n,x')ch(n,x')Hd ; 3 ’
—c

MPUYOMY JIJII MOJKJIMBOCTI BUKOPHUCTAHHS CYMH T€OMETPUYHOI mporpecii Mwu

BBOJIUMO OOMEXeHHS ¢ < 3. JIJist KOPEKTHOCTI O3HAYeHHs PyHKIT [ (x) HEOOX1THO 1

JOCTaTHRO, 00 [ (x) =f (x') , TOOTO
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&aNo(n,x)le(n,x)ch(n,x)d _ an - 1 aNo(n,x’)le(n,x’)ch(n,x')d +
3" 3"
+ 3rl2+1 aNo(n,x’)le(n,x’)CNz(n,x')Hd 3 3 '
—C
Posrimsaemo ABa BUIIAJAKH. KOJIU an =1 1 komm an =2.
Sgkmo a,=1, TO No(n,x'):NO(n,x)+1, N, (n,x'):Nl (n,x)—l,

N, (n,x') =N, (n,x) 1 pIBHICTb (2) IepenucyeThes y BUTIIAI

2)

aNo(n,x)le(n,x)ch(n,x) _ %aNo(n,x)+le1(n,x)—lCNz(n,x)H 3
3-c¢

b

TOOTO
b(3—c):2ac. 3)
Skio a, =2, TO No(n,x'):NO(n,x), N, (n,x'):Nl (n,x)+1,
N, (n,x') =N, (n,x) —1 1 piBHICTb (2) epenucy€eThCs y BUTISAI1

aNo(n,x)le(n,x)+lcN2(n,x)—l n %aNo(n,x)le(n,x)+lcN2(n,x’) 3
3 3—-c¢

24 No(n,x)le(n,x)ch(n,x) _

b

TOOTO

20(3—0)
3+c¢

abo b =

(3-¢)
3+c
Takum dYMHOM, KOPEKTHICTh oO3HadYeHHs (QyHkii Qopmynowo (1) Oyxae
oL : (3—0)2 2¢(3-c¢)
3a0e3mevyeHa TOAi 1 TUIBKM Tomi, Koo a=-——, b=———= 0<c<3.
3+c 3+c

Koedimientom d 3abe3neunMo BUKOHAHHA YMOBHU f (1) =1:

2 ., 2cd c ¢ 2c¢d 3
f(A(z))_;:”_kCd_T(1+§+E+'”]_—. —1,

[TincraBuBIIN OfiepkaHe 3HAUYCHHS B (3) 3HAXOAUMO, 110 d =

3-c

2c
Hamumuy MipkyBaHHSMH MU JIOBEJIM TaKe TBEPKCHHS:
Jlema 1. Hexait 0 < ¢ < 3. Toai ¢pyHkuis

No(k.x) 1(k,x
iﬂ )2 20(3_0) e )CNz(k’x) 3-c
~3| 34c 3+¢ 2¢

3BIIKH d =
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k _ . .
ne x= Z—k= wtrc,.. € KOPEKTHO BU3HAueHOI0 Ha Binpisky [0,1], mpudomy

£(0)=0. F(1)-1
3ayBa>KI/IMO, mo npu c=1, f(x) =x. Ilpu c=2, BpaxyBaBmH, U0
N, (k,)c)+Nl (k,x)+N2(k,x) =k oTpuMaeMo Taky (QYyHKIIO 3 BIAHOCHO MPOCTHUM

aﬂre6paTqHHM MNpCaACTABICHHAM:
© o 4N1(k,x)71 . 10N2(k,x)
! (x ) - z : 15" : 4

k=1

Teopema 1. Oyukiis f (x), BU3Ha4YeHa PopMYyIIOI0 (4), € CTPOTO 3pOCTAIOUYOI0

a [0,1].
Jlnst moBesieHHs TOTO, 10 (PYHKINIS € CTPOTO 3pPOCTAal4O0I0 Ha [O,l] MOTPiOHO
NoKa3aTH, 10 3 TOro, Wo X, <X, Ciliaye, mo f (x1)< f (xz). CrnpaBnai, Hexaid

“xl = Aalaz...akak+1...7 X2 = Aalaz...akﬁk+1... » IPUIOMY ak+l < ﬂkﬂ . TOHI’ 3 q)OpMy.HI/I (4)’ JICTKO

noGauuT, 1o, 3 omHOro Goky, f(x)<f (A a 3 iHmoro G6OKy

o Q1 (2) ) >

f(Aalmakam(Z)) = f(Aal...ak(akHH)(O)) < f(Aal...akﬂk+lﬂk+2,,, ) > IIpuaIoMy piBHOCTi

AOCATAKOTBCA IHMIIE KOMM X, =A, 0 o A, o iy =% 1 TIpH X #X,

OJIHOYACHO IIbOTO HE MOXe€ BiIOyTHCh. 3a TPaH3UTHBHICTIO 3HAXOJIUMO, IO
f(x1)<f(x2)'

Hactynni TBepjkeHHS 100 BiacTuBOcTe GyHKINi (4) HaBoaumo 0e3
MMOBHOT'O OOTPYHTYBaHHS.

Teopema 2. Js KOKHOTO x €[0,1] MaloTh MicIie

x+1

R —— f@:— (%), f(—j )

3 15
2 I 2
1552520,

Ile TBepaxeHHS BKasye Ha camoadiHHICTh Tpadika modyaoBaHOT (PyHKIII],
TOOTO BOHA Momajaae B Kjac PyHKININ, K1 JOCIIKYyBaIUCh B podoTax [1,2].

Teopema 3. Oyukiis f (x), BU3HaueHa (opMmyorw (4), € HemepepBHOIO Ha
[0.1].

Teopema 4. Oynkuis f (x), BHU3Ha4YeHa (popMyIoro (4), € CHHTYJISAPHOIO.
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1.O. IvorreBa
M. BigHums

AHAJII3 BUITAZAKY PIBHOCTI CEPEJHBOI'O YACY HAAXO/’KEHHSA
BUMOI'H I OGCJYTOBYBAHHS B MOJIEJII ONJHOKAHAJIBHOI
CUCTEMH MACOBOTI'O OBCJIYT'OBYBAHHA IIPU IBOETAITHOMY
BXITHOMY INOTOILI

Anomauin. Te3u Oonosideti npucesyeni MamemamuyHi mMooeni, Wo ONUCYE
@DYHKYIOHYBAHHS CUCEMU MACO8020 00CTY208Y8aHHA NpU 080EMANHOMY 6XIOHOMY
nomoyi. B pobomi npoananizoéano 6unaoox, Kojau CepeoHill 4ac HAOXOOHNCEHHs.
BUMO2U OOPIBHIOE CEPEOHbOMY UYacy 0O0CIY208)Y8aHHS, 30KpeMd, BCHMAHOBIEHO, WO
npoms2oM OOCMAMHLO BEIUKO20 NPOMINCKY YACy mMpUearicms npocmor 0yoe
MeHWA Mpusanocmi 3atHAmMOCmi cCucmemu.

Knrwwuosi cnoea: cucmema macosozo ob6cny2o8yeanns, aauyroe Mapkoasa,
NOKA3HUKOBUL PO3NOOIIL.

Annotation. Abstracts dedicated mathematical model that describes the
operation of the queuing system with two-phase input stream. This paper analyzes the
case where the average time of the request equals the average service time, in
particular, found that for sufficiently long period of time will be less downtime
duration employment system.

Key words: queuing system, Markov chain, exponent distribution.

Hexait Ha 00cyroBytounii MpuCTpiil HAAXOAUTh PEKYPEHTHUMN MOTIK BUMOT, 110
3aJJa€ThCS PO3MOJLIOM

— A A
F(t)= 1 e—ﬂ.zt _ 2 e—ﬂ.lt) (1)
A=Ay Ay =2y

e A4, >0 1 2,>0. OueBuaHo, mo (1) € 3aKOHOM PO3MOALTY CYMH JIBOX
HE3aJIOKHUX BHIAJKOBUX BEIWYUH &, &, KOKHA 3 SKUX Ma€ IMOKa3HUKOBUU
PO3IOA1T BIAMIOBIIHO 3 TapaMeTpamMu 4, 1, .
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B pazi, koam oOCIyroByrouMid MPUCTPiM BUIBHHMM, BHMOra HAaJAXOJUTh Ha
0o0CITyroByBaHHS, TNPUYOMY OOCIIYyTOBYETHCS BHUIAAKOBUH dYac n, SKAA Mae

MOKAa3HUKOBUU PO3MOALT 3 MHapaMmMeTpoM . SIKII0 * Ha MOMEHT HaJAXOMKECHHS
BUMOT'H MPUCTPIN 3alHATHIA, TO BUMOTa BTPAYAETHCS.

[ToOyayemMo MapKOBCHKMHM Tpoliec, SKUM omnucye (GYHKUIOHYBAaHHS TaKoi
cuctemu. CrucremMa Moxe nepe0yBaTH y TaAKMX CTaHAX:

e, — CUCTEMA BUIbHA (B1A0YyBa€ThCA MIJITOTOBKA /10 BIAMPABICHHS BUMOTH), SIKA
nepeOyBae y BIANOBIAHOMY CTaHI 4ac & 1 NEPEXOAUTh 3 MMOBIpHICTIO 1 y apyruii
CTaH;

e, — CHUCTEMa BUIbHA (BUMOra TPaHCHOPTYETbCS Ha OOCIYroBYBaHHS), SKa
nepeOyBae y BIAMNOBIIHOMY CTaHi 4yac &, 1 MEPEXOIUTh 3 WMOBIPHICTIO 1 y TpeTiii
CTaH;

e; — Ha OOCITYyroBYBaHHS HaJiiIIJIa BHUMOTa (BBa)XaemMo, IO BiAIMPaBHUK
oTpumye 1H(popmamilo mpo NpuOyTTS BUMOTM 1 MOYMHAE TOTYBaTH HACTYIHY),
cucrteMa nepedyBae y BIAMOBIIHOMY CTaHI 4ac min(&,n) 1 MEPEXOAUTh y CTaH e, 3

fiMoBipHicTIO —£—;
A+ U
e, — BUMOTa IPOJIOBXKYE 00CIyrOBYBaTUCh, CHCTEMA TIepeOyBae y BIANOBIAHOMY
CTaHi 4Yac min(&,,n) 1 MEPEXOMUTH y CTaH e, 3 UMOBIpHiCTIO —*— a0o0 B CTaH ¢, 3
2T U

o .. A
WMOBIPHICTIO ——2
2t H

OTxe, mepexo/iy 13 CTaHy Yy CTaH 31MCHIOIOTHCS 3TIHO 3 BKJIAJIEHUM JIAHIIOTOM
MapkoBa, SIKHii 331a€TbCSI MATPULICIO TTEPEXITHUX UMOBIPHOCTEM

0 1 0 0
0 0 1 f
po| 2 0 0 !
A +u A+ U
A
0 ? 2 0
Ay+u Ay +u

3po3yM1iJI0, 0 OCHOBHUMHU XapaKTEpPUCTHKAMHU MPOLECY € MMOBIPHOCTI TOTO,
o0 y MOMEHT 4Yacy ¢ CHCTeMa 3HaXOAUThCS Yy ,-OMYy CTaHi 3a YMOBH, IO Y

MOYAaTKOBHII MOMEHT BOHA 3HAXOAMJIACh B i -OMY CTaHI:
By(1) = P(E(1) = jl§(0) =1).
Ji1st o6y 10BaHOTO MPOLIECY ICHYIOTh TPaHULIl

lim P;(t)=m;
t—>4a0 ! 7
K1 HE 3aJIeKaTh BIJ] TOYaTKOBOI'O CTaHy, 1 00paXxoBYIOThCA 3a (hopMynamMu
.m:-
Ty = L 5 (2)

Py + Py + p3imy + paing
1€ (py.p,.p3.ps) — CTAIlIOHAPHHUH PO3MOAUT BKIQJICHOTO JIaHIora Mapkosa,
(m,,my,my,m,) — CEPEHIN yac nepeOyBaHHs MPOLIECY BIAMOBIAHO Yy CTaHAX e,, e,, e;,
1 1 1 1

eTO6TOm=—m=—m= my = .
49 1 Z]’ 2 129 3 l]+y’ 4 12_‘_‘“
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Mertoro naHoi myOstiKalii € aHaji3 BUIMAJAKY, KOJU CEpeIHIN Yac HaIXOJKESHHS

BUMOTH JIOPIBHIOE CEPEIHHOMY Yacy 00CIIyroByBaHHS:
111

—t—=—.
M Ay oH
V 1poMy BHIAIKYy ICHYE YHCIIO a(0<a<l) TaKe, IO A4 =+, 4, =1L. Jlns tak
a
oOpaHux 4 1 1, MAaEMO:

Y
A+ U l+a’

I

U A u _l+0t—0t2

[22 —+ =
M+p q+pulh+u 2+a-a
Iy =1,

22

A 1
[4= )
M+u l+a
2
[=1+1,+15+1, =M
24a-a
CrarioHapH##l pO3MOLI JJIs1 BKJIaJCHOTO JaHItora Mapkosa:
2a-a’ l+a—a? 2+a—-a’ 2—a
A=s——> Py=———, Py=——, 4= 5
5+3a-3a 5+3a-3a 5+3a-3a 5+3a-3a
a l-a

1- .
BpaxysaBmm, mo m ==, m,=—=, i, BUKOpHUCTaBILIK
7 7

my =—————, My =———"—
(+a)u 2-a)u
dbopmyiy (2), nictaHemMo

2% -a? 1-2a2 +a° 2a—a? l-a
3 B Ty =—"""> Ty =—"—""7> Ty =" 75"
2+a-a’ 2+a-a’ 2+a—a? 2+a-a’
Ocki 1 l+a—a?
CKUIBKH 7, +7m, = T T3ty = 55 TO 7y +70y <73 +7y.
24a—-a 2+a-a

OTxe, K BUCHOBOK, y BHIMAJKy, KOJU CEpeIHIM yac HAAXOMKEHHS BUMOTHU
JOPIBHIOE CEpPEAHbOMY Yacy OOCIYroBYBaHHS, MPOTITOM JIOCTaTHBO BEIUKOIO
MPOMIXKKY 4acy TPUBAJICTh MPOCTOIO Oy/1€ MEHIIA TPUBAIOCTI 3aMHITOCTI CUCTEMH.

Jliteparypa

1. Baccelly F. Elements of Queuing Theory / Baccelly F., Bremaund P. — Berlin,
Springer-Verlad, 1994. — 245 p.

2. AmueB T.M. OcHoBbl MojenupoBaHus AUCKpeTHbIX cuctem. — CII6: CIIGI'Y
NTMO, 2009. — 363 c.

3. bopoBkoB A. A. ACHMOTOTHYECKHE TIPOLECCHI B TEOPUU MACCOBOTO
obcnyxuBanus./ A. A. bopoBkos. - M.: Hayka, 1980. - 381 c.

4. Kepnosuit 10. B. IMitauiiiHe MO/€TIOBaHHS CUCTEM MAaCOBOI'0 OOCITYyTrOBYBaHHS:
[Tpaktukym.—JIsBiB:BunaBuuuuit nentp JIHY imeni Isana ®@panka, 2007. — 307c.

5. Karo T. Teopus Bo3amylieHu# auHeHbIX onepaTtopos // Ilep. c. anrin. — M.: Mup,
1972. - 740 c.

57



Mamemamura ma ingpopmamuxa y 6uuyiil WKOJi: 6UKTUKU CYHUACHOCHI

TEMATUYHUIA HANPAM

«METOAUYHI MPOBNEMMU IHPOPMATUKMW. IKT Y
HABYA/IbHOMY MNMPOLECI»

C.I'. JIurBuHOBA
M. Kuis

TEXHOJIOT'TSI SMART KIDS SIK CKJIAJTJOBA ITPO®ECIMHOI
HIATOTOBKU MAUBYTHBOI'O BUUTEJIA IOYATKOBHUX KJIACIB

Anomauyia. B me3zax ob6IpyHmMo8ano mexHon02il0 HABUAHHS YUHIE NOYAMKOBOL
wxonu Smart Kids (popmu peanizayii, ocobrusocmi opeawnizayii HaB4aHH),
BU3HAYEHO OCHOBHI HANPAMU POPMYBAHHA KOMNEMEHMHOCMI MAtlOYMHb020 UUMes
no4amKo8ux Kuacie 3 GuKopucmauHs mexuonoeii Smart Kids Ak ckiadosa
npogheciiinoi niocomosxu.

AKkTyauabHicTb. OJIHIEIO0 3 HOBAIIM MOYAaTKOBOI IIKOJIM € 3aCTOCYBaHHS IrPOBUX
METO/11B HaBYaHHSI, 10 PEANI3Y€EThCS IIISXOM BUKOPUCTAHHS €1eKMPOHHUX OCBIMHIX
ieposux pecypcie (EOIP). Taka TeHaeHIls € MOIITOBXOM JJIi BUIIUX HaBYAJIbHHUX
3aKJajiB II0JI0 YIOCKOHAJICHHS 3MICTy HaBYaHHS MalOyTHIX BUMTENIB MOYATKOBUX
KJ1aciB 1 opMyBaHHSI KOMIIETEHTHOCTEHN 3 BUKOPUCTAaHHA TexHoJorii Smart Kids.

[Ipo6nemu MmATOTOBKM MalOyTHIX yYHUTENIB MOYAaTKOBUX KJaciB [0
Bukopuctanus IKT BeimoOpakeHo B auceprauiiinux pob6orax C. B. Byprosoro,
A. M. Konomienp, B. B. Kotkosoi, JI. €. Ileryxosoi, O. 1. [luman, I. M. CMupHOBOI.
O6rpynryBannss BuMor a0 EOP poskputo B mpausgx O. O. Bnaciit, T 11
JlaBpentheBoi, B. B. Jlanincekoro, C. I'. JIuTBuHOBOI, O.M. MenbHUK,
O. M. MuxkuTioka, FO.T. Hocenko, H. B. Onedipenko, M. II. lllumkinoi, H. .
AH.

Opnak nuTaHHS HaBYaHHSA MaWOYTHIX BYMTENIB TOYATKOBHX  KJIACIB
BukopuctanHio EOIP y nHaBuanbHOMY mpolieci BYEHUMH JOCHIIKEHO HE IMOBHOIO
MIpPOIO.

Metow € o6rpyHtryBaHHsi TexHousiorii Smart Kids sk ckimamoBa mpodeciitHoi
MIJrOTOBKH MailOyTHROTO BUUTEIIS MOYATKOBUX KJIACiB.

InrencuBuuit poszsutok IKT, mnponukHenHs ix B yci cdepu JHOACHKOI
TISTBHOCTI, 30KpeMa B OCBITY, (pOpMy€e BUMOTH /10 MiJATOTOBKH BUUTEINIB MOYATKOBUX
KJIaCIB.

HasBHICTP MyJNbTUMEAIMHUX KOMIUIEKCIB B TOYaTKOBHUX IIKOJaX CIIOHYKae
BUYHUTEINIB JI0 NOIIYKY €(EeKTUBHUX METO/IB HaBYaHHS, K 3 Bukopuctanusam IKT, Tak
1 3 EOIP 30kpema, 1o BuMarae oOIpyHTYBaHHS Ta pO3pOOKH HOBOI MEAaroriyHoi
TEXHOJIOT1].
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[liq memaroriyHol0 TEXHOJIOTIE PO3YMITHMEMO CHCTEMY METOMAIB, (GopM 1
3aco01B JJIsI 37IHCHEHHS OYyIb-sIKOTO MPOIECY OB’ S3aHOTO 3 OCBITOIO.

EOIP - 1e 3aci0, 110 € 0JHUM 13 PI3HOBUAIB €JIEKTPOHHUX OCBITHIX PECYpPCIB i
MOEJIHYE TI3HABAJIIbHY W PO3BUBAJIbHY (YHKLII, MICTUTh LUIICHUM TEOPETUUHHMA
Marepian Ta KOMIETEHTHICHI 3aBJaHHs 3 HAaBUAJbHOTO MPEAMETY, MOJaHl B IrpOBIi
dbopwmi [4, ¢.133].

Texnonoriss Smart Kids — e cucrema meToiB, GopM 1 €IEKTPOHHUX OCBITHIX
I'POBUX pecypciB AJid 3A1MCHEHHS] HABYaHHS YYHIB OYATKOBOI IIKOJIH.

BnpoBamkenns texnosorii Smart Kids B Mmo4aTrkoBy KONy BUMAarae
BIJIMOBIHOT MIJATOTOBKM BYMTENIB, WII0 MNOTpedye yAOCKOHAJEHHS 3MICTY 1
BKJIFOUEHHSI JIO TPOrpaMH Takux TeM, ak: noHsATTs npo EOIP, crpykTypa 1 po3pobka
EOIP, 3acrocyBannsi TtexHosorii Smart Kids nns HaBuanHa yuHiB, poOoTa 3
MEpEXKHUMU MpOorpaMaMH JIJIsi OpraHizailii ONnUTyBaHHS YUHIB.

Texnomnoris Smart Kids peanizyerbcst B vomupwvox ¢popmax: Smart Case, Smart
Teacher, Smart Class 1 Smart Kids. Po3rissnemo neranpHiie.

@opma Smart Case. Mera — Bukopuctanus EOIP mist aktuBizanii HaB4abHOT
JISTBHOCTI YUHIB Kiacy. dopma po60TH — KOJIEKTUBHA.

HeoOxinne oOnaananus: keic Buutens 3 EOIP, mpoekrop, MynbTumeniiHa
JIOILIKA, KOMIT FOTE€p BUUTEIS.

@opma Smart Teacher. Metra — BukopuctanHs EOIP nns 3a6esnedeHHs
MOBCIOJTHOTO JIOCTYITY YYHIB /10 HaBUaJbHUX MaTepialliB 3 BUKOPUCTAHHSIM BJIACHUX
KoMIT'toTepiB  (HOyTOyKiB, IulaHmieTiB). ®dopmMu poboTH — KOJEKTHBHA
1HMBITyaJIbHa.

HeoOxinne oOnaananus: keiic Buutens 3 EOIP, mpoekrop, MyibTumeniiHa
JIOIIIKA, KOMIT'FOTEp BUMTENS, BIPTyalbHUM KaOlHET BUMTENs, JOMAIHI KOMIT IOTepU
YUHIB.

BipryanbHuii kaOiHET BUKOPHCTOBYETHCS BUUTENEM K €JIEKTPOHHUM >KypHa
KUTIBKOCTI Ta SIKOCTI BUKOHAHMX 3aBIaHb YYHSIMH. 3 METOIO (POPMYBaHHSA OCOOMCTOI
TPAEKTOPIi YUHsI, BAUTENb MOKE KOOPANHYBATH BUKOHAHHS 3aBAaHb KOXKHUM YUHEM.

@opma Smart Class. Mera — BukopuctanHs EOIP 3 meroro ¢dopmyBanHs
IHAMBIAYaJIbHOI TPA€KTOPIi po3BUTKY yuHs. Dopma poboTu — 1HAMBIAYaTbHA.

HeoOxinne oOnaananus: keiic Buutens 3 EOIP, mpoekrop, MyibTumeniiHa
JIOIIIKA, KOMIT FOTE€p BUUTEISI, INIAHIIETH J11 KOKHOTO YUHS.

@opma Smart Kids. Mera — Bukopuctanas EOIP nns aktuBizaiii HaB4anbHO1
JISUTBHOCTI YYHIB B KJIacl, 3a0€3Me4eHHs TOBCIOAHOTO IOCTYIY YUYHIB 10 HaBYAJIbHUX
MarepiamiB Ta (OPMYBaHHS 1HJIMBIAYyaldbHOI TPAEKTOPIl PO3BUTKY YyuHsA. DopMmu
poOOTH — KOJIEKTUBHA, 1H/IMB1AyajbHa, TPYIOBA.

HeoOxinne oOnaananus: keic Buutens 3 EOIP, mpoekrop, MynbTumeniiHa
JIOIIIKA, KOMIT'IOT€p BUYUTENs, IMJIAHIIETH AJsi KOXHOTO YYHS, BIpTyallbHUN KaOiHET
BUYUTEJIS, IOMAITHI KOMIT IOTEPU YUHIB.

Bukopucrtanus EOIP mae 3aiiicHioBaTH BiJMOBIAHO 10 METH 1 3aBJaHb YPOKY, a
caMe: Ha MOoYaTKy, B CepelMHI B KIHIIl YPOKY a0 Il CaMOCTIMHOTO OIpaIfoBaHHS
noma [4, c.20].
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Ha mnouatky ypoky BumTenb Moxe Bukopuctatd EOIP s axtyamizarii
ONMOPHUX 3HAHb, TEPEBIPKU JOJATKOBUX 3aB/laHb, INPOBEJEHHS JHUKTaHTIB
(MaTeMaTUYHHX, TPAMATUYHUX).

Jlns 3akpituieHHst 3HaHb Jo1uibHO BUKopuctatu EOIP B cepeamni ypoky, 1o
JaCTh MOJIMBICTh YYHSIM B IrpoBidd (hopMi BIJANpalfoBaTH HAaBUYKKM NUChbMa abo
PO3B’sI3aHHS MPUKIA/IIB Ta 3a4a4.

VY KiHIII ypOKy JOpEYHO BiaiOpaTu Taki 3aBAaHHs, AKI O Jadd MOXJIHUBICTH
y3araJlbHUTH BUBYEHE HA YPOLIL.

Jlo MeTtonuuHUX OCOOIMBOCTEN BUKOpHCTaHHS TexHousorii Smart Kids tpeba
BIJIHECTH MPOBEACHHS ecTadeT, KBECTIB, KOHKYPCiB, KPOCBOP/IIB.

3 MeToro 3a0e3neueHHs 3/10pOB’sA30epeKyBAIBHOIO MIAXOAY IO HaBYaHHS 1
JOTPUMAHHSIM CaHITApHO-TITIEHIYHUX HOpM, BUKopucTaHHsIM EOIP mae TtpuBaTtu He
Ounbie 15 XBUIMH HA yPOLL.

JIo OCHOBHUX MepeBar BUKOPUCTaHHS TexHousorii Smart Kids tpeba BigHECTH
LITbOBUI PO3BUTOK TaM’siTi, yBaru, MUCJCHHS, CIIPUHHATTS HABYAJBbHUX JAHUX 3
€KpaHy, a Takox GpopMyBaHHs KyJabTypu Bukopuctanus EOIP Ta komnereHTHOCTEH 3
HaBYaJIbHOI KOMYHIKAIII].

Busnaunmo OCHOBHI HampsiMu (OpPMYBaHHS KOMIETEHTHOCTI MaiOyTHBOTO
BUUTENS] MOYATKOBUX KJaciB 3 BUKOpHcTaHHS TexHosorii Smart Kids sik cknamoBa
npodeciitHol miIrOTOBKU:

— (GbopMyBaHHS HABYAJIBHOTO CEPEIOBUILA TOYATKOBOI IIKOJIH;

— BUKOPHUCTAHHS MYJIbTUMEAIMHOI0 KOMIUIEKCY N7l pOOOTH 3 KJIaCOM;

— KelC eIeKTPOHHUX OCBITHIX ITPOBUX PECYPCIB BUNUTEJIS;

— dbopmu peanizaiii TexHonorii Smart Kids,

— METO/IM HaBUaHHA YYHIB 3a TexHoJorieto Smart Kids,

— Oprasi3aliifHO-MeTOIUYHI aCMEeKTH PO3POOKH YPOKY 3 BHUKOPHCTAHHIM

— BIPTyaJIbHUM KaO1HET BUUTEJIS;

— MOHITOPHUHT PiBHS HaBYAIbHUX JOCSATHEHb YUHIB;

- OLIIHIOBaHHS YpOKY 3 Bukopuctanusim EOIP;

— omintoBanHs EOIP.

BucHoBkH. Y ockoHaneHHS CHUCTEMH IMATOTOBKM MaMOyTHIX BYHUTEIB
MOYAaTKOBOI IIKOJIM TOTpedye HE TUIbKM 0a30BOr0 3HAHHSA MPO KOMIT IOTEPHY
TEXHIKYy, a ¥ HOBI MmAXoAu [0 (OPMYBaHHS HABYAILHOIO CEpEeJOBHIIA 3
BUKOPUCTAaHHSIM  HOBITHIX  TEXHOJIOTIM  HaBuaHHsA, 30Kkpema Smart Kids.
Bukopuctanus EOIP ypizHOMaHITHIOE TIpOIleC HaBYAaHHS, O3BOJIAE TEPEHTH Bij
MAacCUBHUX 70 AKTUBHUX METOJIB, aKTHBI3y€ HABUaJbHO-TI3HABAJIbHY MISUIBHICTH
YYHIB ITOYaTKOBOI IIKOJIH.

MaiiOyTH1 BUMTENl IMOYATKOBOI INKOJW MAalOTh BOJOMITH BCIMa HOBITHIMH
TEXHOJOTIAMHM 3311 peaii3alii JAUTUHOUEHTPUCTCHKOIO, KOMIIETEHTHICHOTO,
nismpHiCHOTO HaBuaHHs Ta Konnemnii «HoBa ykpaiHchKka 1IKoJay.
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O.M. Cruipin, T.A.Bakanwok
M. KuiB, m. JKutomup

WEB-OPIEHTOBAHI TEXHOJIOT'TI HABUAHHSI OCHOB
IMPOTPAMYBAHHS MAUBYTHIX YYUTEJIB IHOOPMATUKH

Anomauyina. Y cmammi Ha 0CHOBI aHANi3y HAYKOBOI Nimepamypu nNOKA3aHo, ujo
BUKOPUCAHHS Web-opicHmosanux mexHono2it npu HAGYAHHI OCHO8 NPOCPAMYBAHHS
MAUuOYmMHIX yuumenié iHpopmMamuxu € npoiOHUM HANPAMKOM OisabHocmi. [lokazano
OCHOBHI MOJNCIUBOCTIT BUKOPUCMAHHS DI3HUX 6U0i8 Web-opieHmosaHux mexHon02il
npU HABYAHHI OCHO8 NPOSPAMYBAHHS, 30KDEeMA CUCMEM 3 NPOBEOeHHs. CHOPMUBHUX
3MA2aHb 3 NPOSPAMYBAHHS, MA XMAPHUX MEXHOI02IU.

Knrwuoei cnoea: web-opicnmosani mexHonoeii,  nNpoecpamy8aHHs, XMapHi
MexHoN02II.

Abstract. On the basis of analysis of scientific literature shows that the use of
web-oriented technologies in teaching of programming future teachers Informatics is
a leading activity. The basic possibility of using different types of web-oriented
technologies in teaching of programming, including the conduct of sports
programming and cloud technologies.

Keywords: web-oriented technology, programming, cloud technology.

IMocranoBka mpobaemu. B ymoBax €BpoinTerpauii ta po30yA0BH CHCTEMH
MeJaroriyHoi OCBITH, OCOOJMBOrO 3HauYeHHs HalOyBae mpolOsiemMa pO3BUTKY TBOPYOi
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0COOUCTOCTI MaOYTHBHOT'O BUMTEN y Tpolueci ioro mpodeciitHoi miaroroBku. [lpu
IbOMY, METa 3a3HaY€HOr0 BUIY HIATOTOBKU yuuTenss Mae 000B’A3KOBO
MIJIOPAIKOBYBATHUCS 3arajbHUM 3aBJIaHHSIM HAaBUYaHHS, BUXOBAaHHS Ta PO3BUTKY
0COOUCTOCTI MaiOyTHHOTO (paxiBIlsl, 3yMOBJICHUX HacaMmIepe.] MepexooM 10 HOBOTO
1H(pOopMaIliitHOroO cycniibCTBa. B Takux ymMoBax KOXKHHUM BUIUMN HaBYAJIbHUM 3aKiajl
(BH3) mnoBuHEH 3IiMCHUTH CYTTEBI KPOKM Yy HampsiMi BHUKOPUCTAHHS YU
MPOEKTYBAHHS TaKOi CHUCTEMH, IO OXOIUIIOBaja O MOKJIMBICTH TEpPEBIPKU 3HAHb
CTYJIEHTIB IIBUJIKO Ta TOJIOBHE #AKICHO. [IpM HaBYaHHI OCHOB MpOrpamMyBaHHS
MalOyTHIX y4uTeliB 1HHOPMATUKU KOXKEH BHUKJIAa/lay HE pa3 CTUKHYBCS 3 MPOOJIEMOIO
MEePEeBIPKU MPABUIBHOCTI Ta €()EKTUBHOCTI pOOOTH alroputMmy. AJIKe TaKUi Mpoliec
€ JIOCUTh HE MPOCTUM Ta TPYJOMICTKHM, a TAKOXK 3aiiMa€ BEJNMKY KUIbKICTH 4acy,
AKIIO 1€ POOUTH BPYUHY.

Meta crarTi. 3 Oy Ha 1€ METOK CTAaTTI € BUCBITIICHHS MOXJIMBOCTEH
BUKOPUCTaHHSI Web-Opi€EHTOBAaHUX TEXHOJIOT1M MpU HABYaHHI OCHOB MPOTpaMyBaHHs
MaiOyTHIX y4UTEN1B IHPOPMATUKH.

Buxiang ocHoBHoro marepiany. Ilpoananizyemo HalOUTbII TOLIUPEH1 IS
BUKOPUCTaHHS Web-OpIEHTOBAH1 TEXHOJIOTIT MpU MPOBEJIEHHI 3aHITh 3 OCHOB
pOrpaMyBaHHs MalOYTHIX y4UTENB IHYOPMATUKH.

ALGOTESTER [1] — ne web-opieHTOBaHa cucTeMa, 10 HAJA€ MOXJIHUBICTH
MIPOBOJUTHU 3aHATTS 3 OCHOB MPOTrpaMyBaHHS, a TaKOXX 3MaraHHs MDK YYHSIMH YU
ctynentamu (€ npoaosxkeHHsaMm cuctemu ACM Konrecrep).

OCHOBH1 MOXJIMBOCTI JJaHOT Web-Opi€eHTOBaHOI TEXHOJIOTIi IPY HAaBYaHHI OCHOB
MPOrpaMyBaHHs MalOYTHIX yUUTENB 1HOOPMATUKHU MOJSTAIOTh Y HACTYITHOMY:

1. Ha panwmii wac y pmaHiii cucteMi MictuThesi Onm3bko 200 3amau. lle
MOSICHIOETHCS THM, 1110 BOHA HEIIOAABHO CTapTyBaja sl BUKOPUCTAHHS, IPU LIbOMY,
SIK CTBEPJIKYIOTh 11 aBTOPH, YBeCh OaHK 3aB/IaHb 3 MUHYJIOI Bepcii Oyae HalOIuKINM
JacoM IepeHeceHuit (B nomepeHiil Bepcii Oymno nmonan 2000 3amaq).

2. HasBHICTb MOXJIMBOCTI CTBOPEHHS 3Maralb 3 HasiBHUX 3aBJIaHb.

3. HasBHICTb 3arajJbHOTO PEUTHHTY 3aPEECTPOBAHUX YUACHUKIB.

4. ABTOMaTH30BaHA CHCTEMA MEPEBIPKU PO3B’A3KIB.

5. IcuyBaHHs uyepru po3B’S3KIB, JI€ MOXHa ™O00aYUTH, SKE€ 3aBIaHHS
3apaxoBaHe, a sIKe Hi, 1, BIATIOBIAHO, HA CKUTBKH B1JICOTKIB.

[lepeniueHi MOXJIMBOCTI € KOPUCHHMHU He JIMIIE JJIS CTYACHTIB, a W s
BUKJIaJlayiB. 30KpeMa, BUKJIaJa4 Ma€ MOXKJIUBICTh MPOBOJAUTH MOAYJIbHI KOHTPOJIbHI
poOOTH 3a JIONOMOIO0 CTBOpPEHHs 3MaraHb. [lepeBaroro BHKOpPHCTaHHS € Te, IIO
CUCTEMa aBTOMATHYHO TMEPEBIPUTHh MPABWIbHICTH BUKOHAHHS TOIO YM 1HILIOIO
pO3B’sI3Ky, a BHUKJIajnay He OyJe BUTpayaTH 4Yac Ha MEPeBIPKY PO3B’SI3KIB yCiX
CTYJEHTIB rpynu. [[is CTyJ€HTIB Te€X € CBOI MepeBaru — CTyJIeHT Ma€ 3MOTy BJIOMa
caM TIEepeBIpUTH CBOi 3HAHHS Ta HABUYKUM Yy pO3B’SA3yBaHHI 3aJady 3 OCHOB
MPOrpaMyBaHHs, BAKOPUCTOBYIOUHU yC1 BIAKPUTI 3aBIaHHS.

InTepHeT-nopran e-olymp [2] nonomarae BUK/Iajady y HaBYaHHI MalOyTHiX
yuuTeniB 1HGOPMATUKK OCHOB IMPOrpamMyBaHHS, Y MIATOTOBLI JO 3ajiKiB, ICIHUTIB,
MOAYJIBHUX poOiIT To0. CTYJIEHTH MalOTh 3MOT'Y CAMOCTIHHO PO3B'sI3yBaTH 3a7a4i Ta
rOTYBaTUCh JI0 3aHATh, & TAKOX MEPEBIPSATU CBOI PO3B'A3KU O€3 JOMOMOTU BUUTENS,
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MOPIBHIOBATH PIBE€Hb CBOIX YMiHb 3 PIBHEM IHIIMX KOPHUCTYBayiB CalTy, 110, Y CBOIO
4yepry, CTUMYJIOE€ 10 MIABUIICHHS 3HAHb Yy JaHId ramy3i Ta CHpHsiE PO3BUTKY
CaMOOLIIHKH.

HaBeneMo 0CHOBHI MOKJIMBOCTI JJaHOTO [HTEpHET-MIOpTaly IpU HABYaHHI OCHOB
MpOrpaMyBaHHs MalOYTHIX y4UTENB IHPOPMATUKHU:

1. Ha gauwnii yac mictutecs moran 7000 3agay.

2. HasiBHICTb MOXJIMBOCTI CTBOPEHHS 3MaraHb 3 MepeJiKy HasBHUX 3aBJaHb 13
3MOror0 OOpaHHsI THUILYy 3MaraHHs 3a MpaBWJIAMH IPOBEJECHHS OJIMITIAJ: 32 KpalluM
PO3B’A3KOM, 3a OCTaHHIM Po3B’si3koM, ACM. (3a3Hauumo, 110 MOMEPEeIHs CUcTeMa
3apaxoBY€ JIMILIE 32 OCTAHHIM PO3B’S3KOM).

3. HasBHICTb 3arajJpHOr0 peUTUHTY 3apPEECTPOBAHUX YUACHUKIB.

4. ABTOMAaTH30BaHa CcHCTEMa INEPEBIPKU PO3B’S3KIB peali30BaHUX MOBAMHU
nporpamyBanHs Pascal, C#, C++, Java, Php, Phyton, Ruby, Hascell.

5. IcHyBaHHsT yepru poO3B’S3KIB, JiI€ MOXHa 100ayuTH, SKE 3aBJAHHS
3apaxoBaHe, a sIKe Hi, 1, BIATIOBIAHO, HA CKUTBKH B1JICOTKIB.

6. HasBuicTh knacudikamii 3amady 3 OCHOB NpPOrpaMyBaHHA 3a BIAOMHUMH
po3ainamu [6].

7. HasBHICTB BiIOMOCTEM MPO yci cripoOU po3B's3aHHS yCiX 3a/1ay.

8. IcHyBaHHS METOAMYHOTO PO3JLTY.

9. HasBHICTBH pO3/11y IOTTIOMOTH.

10. MOXTUBICTh CTBOPEHHS IPYIL.

3a J0MOMOTOI0 BHIIEONMUCAHOTO caiTy y JKUTOMHUPCHKOMY JEpKaBHOMY
yHiBepcuTeTi iMeHl I[Bana @®paHka NPOBOAATHCS HE JIMILIE 3aHIATTS 3 OCHOB
MpOrpaMyBaHHs, a i 3MaraHHs, MOAYJIbHI KOHTPOJbHI POOOTH, 3aliKH, MPAKTUYHA
YaCTHHA 1CIIUTIB TOLIO.

Xmapui LMS. Takox, uisi BUpIIIEHHS 3aBJaHHS pO3TOPTaHHS CHUCTEM
oprasizaiii HaBYaJIbHO-BUXOBHOTO mpouecy BH3 y mepexi Ta ang npoexkTyBaHHS
XMapo OpIEHTOBAHOTO HABYAJIBHOTO CEPENOBUINA TIOCTIMHO  CTBOPIOIOTHCA
crienianizoBaHi mwiargopmu, 1mo HazuBarwTh Learning Management System (LMS) —
CUCTEMHU YIpaBIiHHS HaBYaHHSAM. BOHM BHKOPUCTOBYIOTHCA JUIsl PO3POOKH,
yOpaBIiHHS Ta TOIIMPEHHS HaBUYaJIbHUX OHJIAWH-MaTEpialliB 13 3a0e3MeueHHsIM
CHUIBHOIO JOCTyNy. Marepiaau po3MIIIyIOThCS B HaBYAJIbHOMY CEpEIOBHINI 13
3aBJaHHSAM MOCIIAOBHOCTI BuBYeHHA. Jlo ckinagy LMS BxoasTts pizHOro pomy
IHAMBIAYallbHI 3aBJAHHS, MPOEKTH JUIsi pOoOOTH B MalMX Tpynax Ta HaBYaldbHI
€JIEMEHTH JJIA BCIX CTYJICHTIB, OPIEHTOBAHI SIK HA 3MICTOBHOMY KOMIIOHEHTI, TaK 1 Ha
KOMYHIKaTUBHOMY.

IcHye psing cucteM ynopaBiliHHS HaBYaHHSAM, 3a JOIMOMOTIOI0 SIKHX MOXHA
3MICHIOBATH HAaBYaHHS 3 BUKOpPUCTaHHS Mepexi [nTepuer. Takum umHOM, mpolec
HAaBYaHHS MO>KHA 3A1MCHIOBATH B PEXUMI PEATbHOTO 4Yacy, OpraHi30BYIOUM OH-JIaiH
JIEKIII1 Ta CEMIHAPH..

Ho posrasany npornonyemo LMS NEO [3] — mmardopma BizoMa CBOERO
MPOCTOTOI0 y BHUKOPUCTAaHHI 1 Mae 4yaoBUW 1HTepdeiic, KOMIUIEKCHUN Habip
iHHoBaliiHux ¢yHkuiil. NEO Hagae cnekTp ¢GyHKIIOHATBHUX MOKIMBOCTEH, Taki
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AK: TIATPUMKAa KJaciB, MNOBHOQYHKIIOHAJIbHY 3aJlIKOBY KHUXKY, HaBYaJbHI

MpOrpaMu 1 MaTepiaiu, IHCTPYMEHTH CIIBPOOITHUIITBA Ta 0araTo 1HILIOTO .

3azHaunmo, 1o 3a jpornomororw nanoi NEO LMS namu Oyno cnpoeKTOBaHO

XMapo OpIEHTOBAHY CHUCTEMY WIATPUMKH HABYaHHS, fKa € CKJIAJOBOIO XMapo

opieHTOBaHOr0o HaB4anbHOTO cepenopuina (XOHC) nna migroroBku OakajaBpiB

iHpopmatuku [7]. Bona wmae yci OCHOBHI (yHKIIOHAJIbHI MOKJIMBOCTI, IO

CTaBJISATHCS HAYKOBISIMH 1O HABYAJIBHOTO CEPEJOBUINA BHILOIO HABYAIBHOTO

3aKJIaay: MOXIIMBICTh BECTH €JNEKTPOHHI >KypHajd; BHKOPHUCTOBYBAaTHU OH-JIAMH

CepBICHM I HaBYAJIBHOTO IMPOILECY; MPOBOJUTH JIMCTYBaHHS, TECTyBaHHS Ta

OI[IHIOBAaHHS 3HAHL OH-JIAliH, MOXKJIMBICTH JHCTAHI[IMHOIO HaBYaHHs, O010/110TEKa

KHUT, NMOCIOHUKIB, MAPYYHHUKIB, Meia-paiiiiB; cxoBula (aiiis; Bigeo KoHpepeHIi

TOIILIO.

BucnoBku. OTxe, BUKOPUCTAHHSI Web-Opi€HTOBAaHUX TEXHOJIOT1N NMPU HaBYAHHI
OCHOB MpOrpamMyBaHHS MaWOyTHIX Y4YUTENIB 1HOOPMATHKU € AyXE€ KOPUCHUM. 3a
JOTIOMOTOI0  BHILIEOMMCAHUX TEXHOJOTM BHKIaJadyaMud NPOrpaMyBaHHS BHUIIUX
HAaBYAJIBHUX 3aKJaJiB MPOBOJATHCA JIEKIl, J1a0OpaTOpHi, TECTyBaHHSA, MOJYJIbHI
KOHTpPOJIbHI poOOTH, 3ajiKH, NMpakTU4Ha yacTuHa icnuTiB Tomo. CtBopena XOCIIH
JUIsL TIATOTOBKM OakanaBpiB 1HGopMaTHKU 3a0e3nedye yci HeoOXimHi dopmu,
METO/M, 3aco0M HaBYaHHS [5], a TakoX yci mporecu B3aeMojii [4], mo € ayxe
3pyYHUM y BUKOPUCTAHHI II1] Yac MPOBEACHHS 3aHATh Y BUIIIM IIKOJII.
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M.B. Ilonean, ML.II. Illnmkina
M. KuiB

BUKOPUCTAHHS SAGEMATHCLOUD Y HABYAHHI MAWBYTHIX
YUYUTEJIB MATEMATHUKH

Annomauia. /{ocniodxceno cman npobdiema meopemuyHo2o 00IpyHmMYy8anHs ma
PO3PO6IEHHA HAYKOBO-MEMOOUUHO20 CYNPOBOOY NPOYECY BUKOPUCMAHHI XMAPHO20
cepsicy SageMathCloud sk 3acoby gopmysanns npogecitiHux KomnemeHmHocmell
yuumens mamemamuky. Bueueno cman npogpeciiinoi nidcomosku euumernie
mamemamuxu y BH3 Vkpainu, euneneno nanpavu euxopucmanusn SageMathCloud 6
HasuanHi mamemamuyHux oucyuniin. OOIPYHMOBAHO MemOOUKy BUKOPUCTAHHS
SageMathCloud six 3acoby gopmysanns npogecitinux KomMnemenmHocmell y4umeJis
Mamemamuxyu ma po3pooneHo ii 0CHOBHI KOMNOHEHMU.

Knrwouoei cnoea: suumeni mamemamuxu, MamemMamuyni OUCYUNTIHU, XMAPHI
cepsicu, SageMathCloud.

Summary. The problem of theoretical justification and development of scientific
and methodological support of the process of using of the cloud service
SageMathCloud as a tool of mathematics teachers professional competencies
formation is dealt. The professional training of mathematics teachers in universities
of Ukraine is described, the prospects of SageMathCloud use in teaching
mathematics disciplines are considered. The method of SageMathCloud use as a tool
of mathematics teachers professional competencies formation is developed and its
basic components are elaborated.

Key words: mathematics teachers, mathematics disciplines, cloud services,
SageMathCloud.

Huni 1o  npodeciiiHOi  MIATOTOBKM  BYMTENs,  3JaTHOTO  AKTHUBHO
caMopealizoByBaTucad B 1H(GOPMALIMHOMY CYCHUJIBCTBI, MaTH KOMIIETEHTHOCTI, IIO
BIMOBIJaMM O moTpedaM ChOTOJIEHHS, BHMCYBAaIOThCS JOCHTh BHCOKI BHMOTH.
3araqpHOBM3HAHO, 10 JIMIIE€ KOMIIETEHTHUH BYUTEIb MaTeMaTUKU 3]1aTeH
niarotryBaTu BetynHuka 10 BH3 Ha iHkeHepHO-TeXHIuH1, TPUPOIHUYO-MAaTeMaTHYH1
Ta COLIAJbHO-€KOHOMIYHI CHEIaJbHOCTI 3 BHCOKHM pIBHEM 3HaHb, OCKUIbKU IX
BUITYCKHUKH CTBOPIOIOTH OCHOBY [IJIi MaTepiaJibHOro A00poOyTy Ta COIIaJbHOTO
PO3BUTKY CycHiibCcTBa. BonHoYac, pe3yiabTaTH MOHITOPUHTOBHX JOCHIJKEHb 3
marematuku (TIMSS, PISA, PIRLS) cBiquaTh npo HEOOXIIHICTh MiJBUILEHHS PiBHS
MaTeMaTuyHoi  OOI3HAHOCTI  YYHIB AK 4Yepe3 MiABUIIEHHS  mnpodeciiiHoi
KOMIIETEHTHOCT] YUYHUTEJIB, TaK 1 Yepe3 BUKOPUCTAHHS 1HHOBALIMHUX 1H(OpMaIiiiHO-
KOMYHIKaIlIHHUX Ta MeAaroriyHuX TeXHOJIOTIH.
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VY aockoHaNeHHs 3MICTY 1 CKJIAJHUKIB KypCIB MaTeMaTUYHUX JHUCLUUILUIIH Ta
METOJIMKH iX HaBYaHHS MOCTAIOTh OJHMMH 3 KIIFOUOBUX MUTAaHb MIBUIIECHHS SKOCTI
MiAroTOBKM (paxiBiiB, ocobnuBo y nenaroriyHomy BH3: mpu BuBYeHH1 Oaratbox
JUCIUIUTIH (IudepeHianbHol TeoMeTpli Ta TOMOJOTi, NudepeHianbHUX PiBHSHbD,
Teopii WMOBIPHOCTEW Ta I1HIIMX) 3aCBOEHHS aOCTPAKTHUX MATEMAaTUYHUX MOHATH
BUKJIUKAE y CTYAEHTIB 3HauyHl TpyAHoull. OAHUM 13 LUIAXIB X BUPILICHHS €
3aCTOCYBaHHSl HAOYHHMX IHTEpIpeTaliii MaTeMaTUYHUX MOHAThH 1 TBEP/KEHb. 3HAUHI
TUAAKTUYHI MOKJIMBOCTI y pealizalii NPUHIUIY HAOYHOCTI BUHUKAIOTH 3aBISKU
BUKOpHUCTaHHIO y mipoueci HapuaHHs [KT.

[lepexin y HaB4aHHI MaillOyTHIX YUYWTENIB MaTeMaTHUKUA BiJi BUKOPHUCTAHHS
TPAIUIIMHUX KOMIT FOTEPHO OpPIEHTOBAaHUX 3aco0iB 1 CEpBICIB 10 XMapo
OpIEHTOBAaHUX CTBOPIOE YMOBH:

151 nenaroriyHoro BH3 — 116 BUBUIBHEHHS OOYMCIIIOBAIBHUX MOTYXHOCTEH,
MaTtepiallbHUX Ta BUPOOHUYMX pecypciB nuisixoMm nepexony ao IKT-ayrcopcunry i3
M1JBULIEHHSAM SKOCT1 0OCIIyTrOBYBAaHHS;

* 1711 BUKJIaJaviB — 1€ 3a0e3ne4eHHs] OUIbII THYYKOrO 1 IMIUPOKOTO JOCTYMY 0
AKICHUX €JIGKTPOHHUX OCBITHIX pecypciB, (OpMyBaHHS XMapoO OpPIEHTOBAHOIO
cepenoBula 6e3MepepBHOr0 HaABUYAHHS;

e s IKT-migposainis  neparoriunoro BH3 - ne  yuidikamis IKT-
iH(bpacTpyKTypH;

* ISl CJIyXadiB 1 MeJaroriB KypciB MIJBUIIEHHS KBamidikaiii — 1€ CTBOPEHHS
npodeciiiHoi MaTeMaTUyHOI COLIaJbHOI CHUIBHOTH 3 MOXIIMBICTIO B3a€EMOJIi 3
BUKOPUCTAaHHSAM XMapHHUX CEPBICIB Y pealbHOMY Yaci.

VY 3B’S3Ky 3 IIUM, BU3HAUYEHHS NIEPCIEKTUB BUKOPUCTAHHS XMApHUX CEPBICIB Y
HAaBYaHHI MaTeMaTUYHMX AUCIUIUIH, iX poOJIl 1 MICIS B Oprasizamii HaBYaJIbHOIO
MpolLecy, METOJAMYHUX 3acajl X 3aCTOCYBAHHS € aKTyaJbHOIO MPOOJIEMOIO Teopii Ta
meroauku BukopuctanHsa IKT B ocBiTi. CyTreBuUM aiig i po3B’s3aHHSI € HAyKOBO-
METOJMYHE OOIPYHTYBaHHS BUKODUCTAaHHS NPOBIJTHUX XMapHUX  CEPBICIB
MaTeMaTUYHOro pu3HaueHHs, 30kpema SageMathCloud.

Hapasi TpuBae mporiec po3po0eHHs CTaHAapTIB JJIsI BUIOI OCBITH 3a PI3HUMH
CHEIIaTbHOCTAMM, IO MalOThb MICTUTH, 30KpeMa, cucrteMy npodeciiiHux
KOMIIETEHTHOCTEe BunyckHUKa. Ha NnaHuii MOMEHT He iCHY€ yCTaJIeHOTO NEpPeIiKy
npodeCifHMX KOMIIETCHTHOCTEH, SKMMHU TOBUHEH BOJOMITH MaWOyTHIM BYHTENh
MaTreMaTuku. Y 3B’SI3Ky 3 LKUM MpoOjeMa BUKOPUCTaHHS 3arajibHOJIOCTYIHOIO
xmapHoro cepsicy SageMathCloud, mo € 70cuTh MOTYXKHUM 1 pa3oM 3 THM BUIBHO
MOIIUPIOBAHUM, BHSBICHHS TEPCIEKTUBHUX MUISXIB MOro 3acTOCYyBaHHS Y
MIArOTOBII ~ MaWOyTHIX  yYMTENIB  MaTeMaTHUKW  MOTPeOyIOTh  IPYHTOBHOI'O
JOOCHIUKeHHs.  3a  HAsABHOCTI  MpakTHUYHUX  po3pobok M. A. Kucnogoi,
O. M. Mapkosoi, C. O. CemepikoBa, K.I. Cnomak, C.B. Illokamtok Ta 1H., 110
CTOCYIOTbCSI BUKOPUCTaHHS XMapHHMX CEpBICIB y HaBYaHHI MaTeMaTUYHHUX
JUCIUIUTIH, TUTaHHA TEOPETUYHOTO OOIPYHTYBAaHHS TMPOIECY 3aCTOCYBaHHS
xmapHoro cepBicy SageMathCloud 3anuimaeTsbcs y Haml dYac HEJOCTaTHBO
PO3KPUTHUM.
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3 METOI0 MIABUIIEHHS PIBHSA (paXOBHX KOMIIETEHTHOCTEH MallOyTHIX yUHUTEiB
MaTreMaTuku  OyJ0  po3poOJeHO  BIANOBIAHY  METOAMKY  BUKOPUCTaHHS
SageMathCloud y HaBuanHi maTeMaTuyHux aucuuiuiin [l1]. YV T cTpykTypi
BUOKPEMJICHO 3ac00H, (hOpMHU Ta METOJY HaBUaHHSI MaOyTHIX YUUTENIIB MaTeMaTHKH
3 BUKOPUCTAHHSM IIbOTO XMapHOT'O CEPBICY.

VY ckimani METOAUMKM BUKOpUCTaHHs XMapHoro cepmicy SageMathCloud sk
3aco0y QopmyBaHHS TpodeciiHMX KOMIIETEHTHOCTEH Y4UTelsl MaTeMaTHKU
BUOKPEMJICHO B3a€MO3B’s3aHI METy, 3MiICT, (OpMH oOpraHizaiii, MeToau 1 3acodu
HABYaHHA Ta Pe3ylIbTaTU. li 3ampoBajKeHHs BinOyBaeThcs y Tpu eTamu: I eram —
nporneneBTuuHul, Il eran — popmyBansuuid, IIl etan — po3BuBanbHuii [2, 3].

['omoBHOIO MeTOI BUKOpHUCTaHHS xMapHOTo cepBicy SageMathCloud sik 3aco0y
dbopmyBaHHsS TpodecitHUX KOMIETEHTHOCTEH BUMTENSI MATEMATUKH €: TM1JBULICHHS
piBHA cpopMOBaHOCTI HOro npodeciiHuX KOMIETEHTHOCTEH.

[inpoBa rpyna: MaliOyTHI BUUTEI1 MATEMATUKH (CTYIEHTH).

OuikyBaHUW  pe3yiabTaT METOJMKM BUKOPUCTAHHS  XMapHOrO  CEpBICY
SageMathCloud: po3muputy cyyacHi norisiau Ha iHGOpMAaIliiiHi MpolecH, iX poiib y
BUBYECHHI MaTE€MaTUYHUX JUCIUIUIIH, HABUYUTUCA YCHIIIHO 3aCTOCOBYBATU
iHcTpyMmeHTapii  SageMathCloud st BupilieHHsS NpPakKTUYHUX — 3aBAaHb 3
MaTeMaTUYHUX JUCLMIUTIH, HAOyTH JOCBiJ pPOOOTH B KOJEKTHBI (32 paxyHOK
BUKOpHUCTaHHs iHcTpyMmeHTapiro  SageMathCloud); po3B’s3yBatu  IpaKTHUHI
3aBJaHHS JOCTYIHUMHU CIocoO0aMM Ta TOJABaTU OJEpKaHi pe3yJbTaTH; HaOyTH
YMIHHS OLIIHIOBAaTH Ta CHUCTEMAaTU3yBaTH 3/100yTI 3HAaHHS 3 MaTeMaTUYHUX
JTUCIIUIUTIH.

3MICTOBUII ~ KOMIIOHEHT  METOJWKH BHUKOPUCTAHHA XMapHOTO  CEpBICY
SageMathCloud oxomutoe mnpeaMeTHe HaBYaHHS LBOTO CEPBICY, NEAAroriyHo
OoOTpyHTOBAHI, JIOTIYHO BIOPSJIKOBaHI Ta TEKCTyaldbHO 3a()iKCOBaHI B HaBYAJIBHHUX
mporpaMax HayKOBI BIJIOMOCTI TMpO MaTepiaj, 1[0 JOIIJILHO BHUBYATH 13
3actocyBaHHsM SageMathCloud.

@dopmu  opranizauii HaBYaHHSA 13 BUKOPUCTaHHSM XMapHOIO  CEpBICY
SageMathCloud: mianoriuni ¢opMu, I1HIMBIAyadbHI Ta TPYHOBI KOHCYJbTaIlll,
caMocCTiiiHa poboTa, mpakTWyHa poOOTa, I1HIMBiAyaldbHa poOOTa, MmapHa poboTa,
(GpOHTaTBHO-KOJIEKTUBHA Po00Ta, AU(EpEeHIIaIbHO-TPYOoBa poOOTa, KOJIEKTUBHI Ta
THAUBIIYaJIbHI POCKTH.

[IpoBigHI MeTOIM HABUYAaHHA MATEMAaTHYHHUX JUCHUIUIIH 3 BHUKOPUCTAHHSIM
xmapHoro ceppicy SageMathCloud: metonu oprasizamii ¥ 311MCHEHHS HaBYaJIbHOT
TISUTBHOCTI (CJIOBECHI, HAOYHI, MPAKTUYHI PENPOyKTUBHI i MpoOJIeMHl, CAMOCTIHHOT
poOOTH); METOAM CTUMYJIOBaHHA ¥ MoTHBalii HaBYaHHSA (MeToAu (GOpPMYyBaHHS
000B’A3KOBOCTI ¥ BIAMOBIIAJBHOCTI B HaBYaHHI: TMPEJ SBJICHHS I€JaroriuHuX
BHMOT'); METOJIM KOHTPOJIIO i CAaMOKOHTPOJIIO (MMChMOBUN KOHTPOJIb, Ja0OpaTOpHi i
NpakTU4YHi poO0TH, (poHTANIbHMI 1 AudepeHuIioBaHUi KOHTPOIb, MOTOYHUHN 1
M1JICYMKOBUW KOHTPOJI).

3acobu hopmyBaHHs podeciftHUX KOMIIETEHTHOCTEN YUUTEs] MaTEMATUKH, 110
nependayeHi 13 BUKOpUCTaHHAM XxMapHoro cepBicy SageMathCloud: poGoui apkyui,
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Ha SIKUX CTYJEHTH BUKOHYIOTHb il 3 NMOOYIOBM Ta NOCHIKEHHS MaTeMaTUYHUX
MojieNiel; YaT-KIMHATH, 10 BHKOPHUCTOBYIOTHbCS JJii OOTOBOPEHHS MpOIECy Ta
pe3yNbTaTiB MOJIETIOBAHHS; 3acO0M MIATPUMKHM HABYAJIBHOI AISUIBHOCTI (pecypcH
Uy course, tasks); 3aco0u nJi1 CTBOpPEHHS MaTeMaTUYHUX TEKCTIB (tex) Ta
rineprekcTiB (html); MOOLIBHUIN qOCTYI 10 1HIIKMX 3aCO01B MIATPUMKHA MaTEeMaTHYHO1
nismbHOCTI.  JlomaTkoBUMHM 3aco0aMM  €: HaBYAJIbHUN TOCIOHUK «OpraHizaiis
HaBYaHHS MaTeMaTUYHUX Auciuiuiid y SageMathCloud», web-cailT 3 MeToguuHUMH
pEKOMEHJAIISIMU 11 MalOYTHIX YYHUTENIB MAaT€MaTUKH 3 BUKOPUCTAHHS XMapHOTO
cepBicy SageMathCloud y HaBuaHHI pi3HMX MaTeMaTUYHUX JUCHHUIUIIH Ta MPOEKTH 3
BukopuctanusMm SageMathCloud nnst miaTpuMKy HaBYaHHS.

Pe3ynpTaT mMenaroriyHOro eKCHEpUMEHTY, IEepeBIpeHl 13 3acTOCYyBaHHAM
kputepiiB ®Dimepa Ta Binkokcona-ManHa-YiTHI, Aal0Th MiJCTaBA BBa)KaTH, IO
rinoTe3a JOCHIIKEHHS JicTala MiATBep KeHHS [2, 3].

Bukonane AochipKeHHs HE BHYEPITyE€ BCIX ACIMEKTIB MOCTaBJIEHOI MPOOJIEMH.
[IpogoBxKEeHHSI HAYKOBOTO MONIYKY 3a JaHOI MPOOJIEMAaTHUKOI JOLUIBHO Yy TaKUX
HampsiMax: po3poOJIeHHST TEOPETUKO-METOAMYHUX 3acaJl MPOEKTYBaHHS XMapo
OpPIEHTOBAaHOTO CEPEe/IOBMINA HABYAHHSI MAaTEMaTUYHUX JUCLUMIUIIH MalOyTHIX
yUUTEIIB MareMaTtuku y neaaroriunomy BH3; po3poOka MeToauku BUKOPUCTAHHS
xmapHoro cepBicy SageMathCloud y nporeci migBuiieHHs1 kBamidikaiii BUKIaaa4iB
MaTEeMaTUKH.

Jliteparypa

1. Tlomenp M. B.  Opranizaimiss  HaBYaHHS  MaTEeMaTUYHUX  JUCIUIUIIH Y
SageMathCloud : naBuyanbuuii nocionuk / M. B. [Tonens // Teopis Ta MeToauka
HaBYaHHS MaTeMmaTuku, ¢i3ukd, iHbopmartuku. — Kpusuit Pir: BunaBuuunii
Biaa1 JIBH3 «KpuBopi3bkuil HamioHanbHuid yHiBepcuteT», 2015. — Tom XIII. —
Bunyck 1 (35) : cneusunyck «HaBuanbHuil nociOHUK y *KypHami». — 111 c.

2. Humkina M. I1. Buxopucranus cepsiciB SageMathCloud ans opranizamii 1
NiATpUMYBaHHsS ciuibHOI poOoTH ctyaeHTiB / M. I1. [Humkina, C. B. Hlokantok,
M. B. Ilonens // Bichuk Yepkacbkoro yHiBepcuteTy. Cepisi: [legaroriudi Hayku :
HayK. )XypH. / Uepkac. Hail. yH-T iM. bornana XmensHuiibkoro. — Yepkacu : Buj-
BO Yepkac. Hau. yH-T, 2016. — C. 90-100.

3. IHumkina M. II. ®opmyBaHHS XMapo OPIEHTOBAHOTO CEpPEOBUIA HABYAHHS
MareMaTHYHUX auciuiuiii  Ha ©6a31  SageMathCloud / M. IL. llIumkina,
M. B. lonens // Inpopmamiitai Texnomnorii B ocBiti. — 2016. — Ne 26. — C. 148-
165.

68



Memoouuni npoonemu ingpopmamuxu. IKT y nasuansnomy npoueci

YK 378.147
B. M. Muxanesuny, . B. Kpyncokuii, 1O. B. JlodOpaniok
M. BigHug

PO3POBKA EJEKTPOHHUX OCBITHIX PECYPCIB B CEPEJIOBHIIII
CKM MAPLE

Beryn. IlepeBakHa OUIBIIICTh HABYAIBHO-METOJMYHHMX MAaTepialliB 3 BHUIIOI
MaTeMaTUKH W JOTenep po3poOJII€TbCs Yy BUIJISAAl HABYAIBHUX MOCIOHUKIB 1
BUJIA€THCSl B MANepoOBOMY BapiaHTi. YMCIIEHHI OMUTYBAaHHS CBiAYaTh, IO CTYJIEHTU
KOPHUCTYIOThCSl MEPEBAKHO EJIIEKTPOHHUMU BEpCISIMU IIUX MOCIOHHUKIB B OJIHOMY 3
dbopmarie: pdf, djvu, doc, docx. HaBiTh HaB4aJibHI MOCIOHUKH, 30pPIEHTOBAaH1 Ha
BUKOPHUCTaHHS cucTeM Komil totepHoi mateMatuku (CKM) Bce 01HO po3po0asoThes
Ta BUKOPUCTOBYIOThCS y BKazaHuil cnociO [1, 2, 3]. 3BuuaiiHo 1€ MITy4HO OOMEXKY€
MOXJIMBOCTI BUKopuctanHss CKM 1 TUM caMHUM CyTTE€BO 3HMXKYE HOTro €(heKTUBHICTD
M1J] YaCc HaBYAaHHS BUILOI MAaTEMATUKH.

Ha wnam mormsna, naBHO Haspija HEOOXIAHICT, Yy MIATOTOBII HaBYaILHO-
METOJMYHOTO 3a0e3MEeUeHHs HaBUYaJbHOTO TPOLECYy 3 BUIIOI MaTeMaTHKU Y
cepenoBuili CKM, sike Halae MOXIMBICTH PO3POOKM HABYAIBHOTIO CEpPEOBHINA 3
HE3pIBHSHHO OLIBII MOTY>KHUM 1HCTPYMEHTapieM Y TOpPIBHSHHI 3 TEKCTOBUM
pPEAAKTOPOM.

Memoro 1bOro JOCHIIKEHHS € BHUCBITJICHHS, SIK OCOOJIMBOCTEH pO3poOKH Ta
BUKOPUCTAaHHS  BKa3aHOTO  TUIy  HABYaJIbHO-METOAUYHOIO  3a0e3neueHHs
HAaBYAJILHOTO TMpOIECy, TaK 1 CTaHy 3aKOHOJABYOi MIATPUMKU BIAMOBIIHOT
BUJABHUYOI JISUIHHOCTI.

PesyabTaTn nocaigxkenns. EjieMeHTH 3aK0HOIABYOI MiATPUMKU BUIAABHUYOL
NiSIbHOCTI €JIECKTPOHHUX OCBITHIX pecypciB

VY 2012 p. BuimoB Haka3z MiHICTEpCTBA OCBITM 1 HAyKH, MOJIOAI Ta CHOPTY
Vkpainu «IIpo 3arBepmxenns [lonoxeHHs: mpo eJIeKTPOHHI OCBITHI pecypcn» [4].

VY upomMy NOJOXKEHHI 3 ypaxyBaHHSM momnpaBok B penakuii Big 10.2016 p.
BU3HAYECHO MOHATTS EJNEeKTPOHHUX OCBITHIX pecypciB (EOP), ix Bumu, mopsmok
PO3pOOJICHHS Ta BIIPOBAJKEHHSI.

«ITix EOP po3ymiioTh HaBYalIbHI, HAYKOBI1, 1H(pOpMaIiliHI, TOBIIKOBI MaTepiaiu
Ta 3aco0u, po3po0JieHI B €JIEKTPOHHIN (hOopMi Ta MpeCTaBlICH]I HAa HOCISIX OYIb-IKOTO
TUITy a00 PO3MIIIEHI Y KOMITIOTEPHUX MEPEkKax, sIKl BIATBOPIOIOTHCA 32 JOTIOMOTOIO
€JIEKTPOHHUX NUPPOBUX TEXHIYHUX 3ac001B 1 HEOOX1IHI U1 ePeKTUBHOI opraHi3arii
HABYAJIbHO-BUXOBHOTO TMpOLIECY, B YaCTUHI, IO CTOCYEThCA HOTrO HAMOBHEHHS
AKICHUMU HaBYaJIbHO-METOJUYHUMHU Matepianamu». «Meroto crBopeHHss EOP e
MOJIEpHI3allisi OCBITH, 3MICTOBE HANOBHEHHS OCBITHBOTO NPOCTOPY, 3a0e3neueHHs
PIBHOTO JJOCTYIY YYaCHUKIB HaBYaJIbHO-BUXOBHOTI'O MPOLIECY J0 SIKICHUX HAaBYaIbHUX
Ta METOJAMYHUX MaTepialliB HE3aJeKHO BIJ MiCli iX NpOXUBaHHA Ta (opmu
HABYaHHS, CTBOPEHUX HA OCHOBI 1HPOPMAIIIITHO-KOMYHIKAI[IHHUX TEXHOJIOT1H» [4].

VY BkazaHOMY TOJIOKEHHI MEPepaxoByIOThCs OCHOBHI Buau EOP: enexrponHuMit
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JOKYMEHT;, €JNeKTPOHHE BUJAHHS; EJEKTPOHHUN aHaJor JIPYKOBAHOTO BHUIAHHS;
CJICKTPOHHI JUIAKTUYHI JEMOHCTpaIliiiHl Marepiany; 1HGoOpMaIliiiHa CHUCTEMa;
JIETIO3UTAPIA €IEKTPOHHUX PECYPCiB; KOMIT'IOTEPHUN TECT; €JIECKTPOHHUN CIIOBHUK;
€JIEKTPOHHUMN JOBIIHUK; €JEKTpOHHA 010J10TeKa 1UppoBUX 00'€KTIB; €IEKTPOHHUN
HaBYAJIbHUI MOCIOHUK; €JIEKTPOHHUN MiIPYYHUK; €IEKTPOHHI METOANYHI MaTepialiu;
KypC JUCTaHIIMHOTO HABUAHHSI; €JICKTPOHHMM JIaOOpaTOPHUM MPAKTUKYM.

Enexmponnuii  ananoe Opykosanozo 6udauHs TIyMadaTb SIK «EJIIEKTPOHHE
BUJIaHHS, 1110 B OCHOBHOMY BIATBOPIOE BIJIMOBIIHE JPYKOBaHE BUIAHHS, 30€pirarouu
pO3TalllyBaHHs Ha CTOPIHII TEKCTY, UTIOCTPAlliif, TOCUIaHb, MPUMITOK TOIIO» [4].

OTxe Ha ChOTrOJIHI HaWOUIBII po3noBcloKeHUM BuaoM EOP 3 Bumoi
MaTE€MaTUKH € CaMe €1eKMPOHHUL AHAN02 OPYKOBAHO20 BUOAHHS.

Oco0,imBOCTI PO3P0O0OKH Ta BUKOPHCTAHHS €JIEKTPOHHHUX OCBITHIX pecypciB B
cepenoBuini CKM Maple

Ha ocHoBi anamizy npatis [1, 2, 3, 5, 6, 7, 8, 9, 10] MokHa 3aniporoHyBaTH Ha3BY
EOP, mo ctBOpeHi Ta BUKOPUCTOBYIOThCS B cepenosuini CKM: nasuanvhuil
nocionux 3 ocusumu cmopinkamu (HIDKC) abo wHasuanvHo-kommponowuuti
komnnexc 3 «xrcueumuy cmopinkamu (HKKIXKC). V wmiif npaii BUKOpUCTOBYBaTUMEMO
abpesiatypy HIDKC.

BignoBigno no tinymauenHs ocHoBHUX BuaiB EOP mns HIDKC nHaitbinbim
XapaKTePHUMH € O3HAKH EJIEKTPOHHOI'O0 HABYAJIBHOTO MOCIOHMKAa a00 MiAPYYHUKA,;
€JIEKTPOHHUX METOJIMYHUX MaTepialliB; €JIEKTPOHHOI 010110TeKH HUPPOBUX 00’ €KTIB;
KOMIT'FOTEPHOT'O TECTY.

3a (QyHKIIOHATBLHOIO O3HAKOIO, IO BU3HA4yae 3HadyeHHs 1 miciie EOP B
HaByanbHOMY Tmporeci HIDKC moxe micTutH Maiike BCl KiacuikaiiifHi O3HaKHU:
METOJMYHI BKa31BKH, MOCIOHMKH ab00 peKOMeHAIlli JIJi1 BUBYCHHSI OKPEMOTr0 KypcCy;
CJICKTPOHHI MIAPYYHUKH a0O0 HaBUYajdbHI TOCIOHUKH; EJIEeKTPOHHI JOBIIHUKH,
CJIOBHUKH, EHIMKJIONEIi; TeCTylul mporpaMu, OaHKH KOHTPOJIBHUX MHUTaHb 1
3aBJaHb 3 BUII[OT MATEMATHKHU.

Ha mam mormsa, ogHa 3 HaMBaIuBIMIKUX ocoOnuBocTed po3pooku HIDKC
MoJIsiTa€ 'y HAyKOBIM HOBU3HI, sika 000OB’S3KOBO Mae OyTH NMpUTaMaHHA IIbOMY BUIY
EOP na BinMiHy BiJ TpaaullliHUX MOCIOHMKIB, B OLIBIIIOCTI 3 IKMX HOBU3HA BIJACYTHS
1 B3araJjii He BUMaraeThbCs.

o HaiiBaxxyimBimux ocobsmBocTedt BukopuctanHs HIDKC cnig BigHectH
HaJlaHHS MOXJIMBOCTI CTYyJE€HTaM CaMOCTIMHO 3aJlaBaTH CBOi 3alUTaHHSA Ta
OTpPUMYBATH BIAMOBIJAI HAa HUX, 110 BHOCUTh B HaBYAJIbHY MISJIbHICTH HOBUM
YHIKQJIBHUN €JIEMEHT, TOCIIIKCHHIO 3HAYEHHS SIKOTO M J0 ChOTOJIHI HE MPHUIIICHO
HaJexHOoi yBaru. Came 110 MOXJIMBICTh B1JOOPaXKEHO Yy HA3BI1: «GKUB1» CTOPIHKHU.

@dparMeHTH HABYAJIbHO-KOHTPOJIIOKYO0I0 KOMILIEKCY
3 «GKUBUMI» CTOPiHKAMU

Posrnssuemo ¢parmentn HIDKC. Ha puc. 1 npoaeMoHCTpoBaHO OJHY 3
KIII0U0oBUX MoxinBoctel cepenouiia CKM Maple, sik TekcToBOoro pemaxkropa, 1o
MOJISITa€ B HASIBHOCT1 3pYYHMX IHCTPYMEHTIB CTpYKTypyBaHHs BMicTy EOP.
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Maple 11 - [Surface of a function of 2 var tezy.mws - [Server 1]] - a
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Puc. 1. 3pyuHi MOXIUBOCTI CTPYKTYpYBaHHS JOKYMEHTY 3 BUKOPUCTaHHSIM CEKLIN
JOBUIBHOT'O CTYIEHS BKJIAIEHOCTI

B HIDKC =e Tinmbku HaBOAUTHCS MPOrpaMHMIA KOJ Ha BilacHii MoBl Maple, a i

nependavaeTbcsl HaJAHHS MOPOUEAYp, IO HAJAIOTh MOXIIMBICTH OTPUMAHHS
CTYJIEHTaMU Bi3yalli3allii CTBOpeHUX HUMU 00’ ekTiB (Puc.2.).

Maple 11 - [Surface of a function of 2 var tezy.mws - [Server 1]} - g
e o
[] 2] @l @]
[001 ]
(=] ITo6ynoBa-3D rpadikay E

>-with(plots):J
#XOYplane-—-rpa@ix-xoopnmﬂawﬂoi-nnommnM-XOYJ
#fSurface---rpa@ix-nosepxﬂi-z=f(x,y)J
#planeCurve---rpa¢ix-niHii-nepeTMHy-nOBepri-z=f(x,y)-s-Koopnuﬂamﬂom-nnomﬁnomJ
#TangentPlane-—-rpaQiK-nomanoi-nnomMHMJ
#normalLine-—-rpa¢ix-ﬂopmani-no-nosepxﬂi-z=f(x,y)-y-Toqui-nomuKyJ
#Point-—-rpa@ix-céepu,-mo-soSpamye-Tquy-nownKyJ
XOY¥plane: :=-plot3d (0, -x=-0.8..0.8, .y=-0.8..0.8, - color=grey, -grid=[10,10], - axes=boxed, -
style=wireframe, -scaling=constrained, -orientation=[135,70]): ,
fSurface:  :=-plot3d(f(x,y), -x=-0.8..40.8, .y=-sqrt(Pi/6-x*2)..sqrt(Pi/6-x*2), -color=magenta, -
style=wireframe, -orientation=[35,73], -scaling=constrained, -axes=boxed, -grid=[20,20]): ,
planeCurve: :=- spacecurve ([sqrt (Pi/6) *cos (t) ,sgrt(Pi/6) *sin(t), 0], -t=0..2*Pi, -color=blue, -
thickness=3, -axes=boxed, -orientation=[26,79], - scaling=constrained) :

Puc. 2. ®parmentu nporpamuoro Maple koay st moOyoBu rpadika, 1o CTBOPEHO
Ha OCHOBI MaTE€MaTUYHOTO OMMCAHHS PI3HUX 00’ €KTIB.

Ha puc. 3 naseneno 3D rpadik, pobdota 3 saxum B cepenosuini CKM Maple

HE3pIBHSHHO OUIbII (YHKIIOHAJbHA TOPIBHSHO 13 CTaTUYHUM 300pa)KEHHSM B
TEKCTOBOMY PEIaKTOPI.
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Maple 11 - [Surface of a function of 2 var tezy.mws - [Server 1]]
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Puc. 3. 3D rpadik 3amaHoi moBepxHi, KoopauHaTHOI TomuH XOY, miHil ix
MepPETUHY, JOTUYHOI IJTOIIMHHU, HOPMaJIl Ta TOUYKH JOTHUKY.

BucnoBku. Po3poOka enekTpoHHUX OCBITHIX pecypciB B cepenosuili CKM e
HalaKTyaJdbHIIIMM  HAMpsIMOM  BIPOBAJDKEHHS  1H(POPMAILIMHO-KOMYHIKAIIIHHUX
TEXHOJIOT1 y HaBYaHH1 BUI0i MaTemaTuku ctyaeHTiB BTH3.
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C.I1. Paguenko
M. Kuis

JTUJAKTUYHHAA METO/I ITABJIOHIB ITPM BUBYEHHI CUCTEM
JIHIMHUX AJITEBPAIYHUX PIBHSIHD

Anomauin. Y  cmammi  npPO00BHCYEMbCA  PO32NAO0  MOANCIUBOCHEL
3acmocy8anHs AHOHCOBAHO20 paHiuie Memooy WabNoHI8, AKUU 00360JAE€ 3HAYHO
NPUWBUOWUMY  NPOYeC CKIAAOAHHS CAMOCMIUHUX 3A80aHb BUKIAOAYAM GUWOT
mMamemMamuxu, OJisl cucmem JIHIUHUX aneeopaiynux pieHaHb. He ouenauuce na nesmHy
noOiOHICMb Ni0X00i8, BUKOPUCMAHHS MAKO20 Memody NOmpedye oKpemozo po32isioy
AK NUMAHHA NPO OMPUMAHHA YUCTO8UX OAHUX OISl NPUKIAOI8, MAK [ CMBOPEHH:
BIONOBIOHUX cXeM, W0 8miNieHi y uabloHaXx.

Knrwouoei cnoea:  Ingpopmayitino-komyHixayitini mexunonozcii, Memoouxa
BUKNIAOAHHS BUWOT MAMeMAamuKuy, HaguaibHUli npoyec.

Annotation. The article deals with a specific example of a simple linear
algebra method templates which can significantly speed up the process of drafting a
separate problems on linear equations teachers of Mathematics without complex
programming environments that require an appropriate level of qualification. This
method increases the degree of individualization of tasks to test students' control,
since the number of packages of tasks is not limited possibilities of time and effort the
teacher.

Keywords: Information and communication technologies, methods of teaching
higher mathematics learning process.
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IloctanoBka mpobaemu. Y mpoieci 0OOpoOKM BHUKIaJadyaMH  BHIIHMX
HaBYAIBHUX 3aKJIa/iB 1HPOPMALIMHUX MACUBIB MPAKTUYHOTO CHPSIMYBAHHS 3 METOIO
opraHizaiii HaBYaJlbHOi JisSJIBHOCTI CTYJACHTIB BHUHHMKae OaraTo TPY/IHOIIIB
TEXHIYHOIO XapakTepy. 30KpeMa, II€ CTOCYETbCS MaTEeMaTHYHMX Ta I1HIIUX
OPUPOAHUYMX JUCIUIUIIH, TPAKTU4YHI 3aBIaHHS 3 SAKUX I[IOB’s3aHI YacTo 3
BUMIPIOBaHHSMHU, OOUYMCIEHHSMHU TOINO. Y TomnepenHii myoOsikarii [2] mMoBa Hiuia
PO MPUKIAAN 3 0O0UMCICHHS OOCpHEHHX MaTpullb. [ cTBOpeHHs Ia0JOHIB, SKi
MOXHA 3aCTOCYBaTH JiJisi (HOPMYBaHHS MPUKIIAJIB 3 PO3B’SI3yBaHHS CUCTEM JIIHIMHUX
anreOpaiyHUX pIBHSAHb, HEOOXIJIHO BHUPINIUTH JEKIIbKa BaXJIMBUX TEXHIYHHUX
MoMmeHTIB. [lo mepine, MOXIMBICTH CTBOPEHHS CHCTEM JIHIMHUX anre0paidHux
PIBHSIHB 3 Hamepe] 3aaHUMU PO3B’sI3KaMU METOJaMU, 1[0 HE BUMAraloTh O0OYUCICHb
B pPYYHOMY pEXHMiI a00 BHKOPUCTAHHS TMPOTPaAaMHUX TMPOAYKTIB, CTBOPEHHUX
cnemiaiabHo JuIs 1€l MmeTH. OTKe, KOPUCTYBay MOBUHEH MATHU CTaHJAapTHE MPOTrpaMHe
3a0€e3MeUeHHs Ta eJIEeMEHTAPHI IEPETBOPEHHS MATPUIIl HABUYKA HUM KOPHUCTYBATHUCH,
HE Malooyu Npu UboMy KBamidikamii mporpamicra. [lo npyre, BCi 4MclOB1 JaHi
noBUHHI OyTH moaaHi y (opmari, cremiajibHO MPUCTOCOBAHOMY IJisi MOJAJBIIOTO
BUKOpUCTaHHs y 1mabnonax. [lo Tpere, mani nns 3amad GOpMyrOTbCS BUIAIKOBUM
yuHoM. [lpunycTtrmo, mo BiJanoBigHA 1H(OpMaLg JUisl MPUKIAAl MiArOTOBJIECHA.
Tenep noTpiOGHO CTBOPUTH CEpEOBUIIE, 1110 CPOpMy€e IEBHUN CUMBOJILHO-UUCIOBUI
MakeT, KU Oyne BUXIAHUM MaTepiajioM JUIsl MiATOTOBKH TOKYMEHTY, MPHUIATHOTO
UL IPYKY Y 3arajbHONPUUHATOMY (opMati. Y SKOCTI MPUKIAAY Takoro ¢opmary
Moxke Oytu nokymeHT PDF, BukoHaHuil 3 ypaxyBaHHSM KpUTEpiiB, BIACTHUBUX IS
MarepiaiiB MaTeMaTUYHOIO 3MICTY.

Meta crarrti. [loOyayBatu mnpocTudl Ta KOHKPETHUH METOA CTBOPEHHS
MPaKTUYHUX 3aBJaHb 3 CUCTEM JIHIMHHUX alreOpaiyHuX pIBHAHb MJIA CTYJEHTIB.
[IpoctoTa MeTony 3a0e3meuyeThesl TUM, IO HE BUMAarae J0JaTKOBHX 3HaHb y cdepi
1H(pOpMAaIIITHUX TEXHOJOT1H, KpIM THUX, [0 OyJM OTpUMaHI Ha MOYATKOBOMY DIBHI.
KonkpeTHicTh MeTONy TONSTae y 3po3yMilmiil peanizamii, ska ojapa3y Jae
TUAAKTUYHUHN eeKT.

OcHoBHa yacTuHa. Sk 1 paniue [2], BAKOPUCTOBYBATUMEMO IIPOCTI MPOTrpamMHi
3acobu. Ilabmon GopmyeTbest i1l CUCTEM JIHIMHUX anreOpaiyHUX PIBHSHB MEBHOT
po3mipHocTi. Ha mnepmiomy erami dopmyemMo ABI cepii IIaOJOHIB — OAHA JUIs
Koe(DillieHTIB Tepea HEeBIJOMHUMH, Apyra — s cepid OaxaHuX po3B’a3KiB. [nes
dhopMyBaHHS TIPUKIATY CUCTEMH JIHIMHUX anreOpaiuHuX piBHSHb TaKUM CIIOCOOOM
MoJisirae 'y TOMY, IO 3HAYEHHS BUIBHUX YJICHIB CHUCTEMH JIHIMHUX anreOpaidHux
PIBHSIHb MiJIOMPAIOTBCS TaKUM YWHOM, 100 OOpaHi 3HAYEHHSA ISl PO3B'A3KY IX
3a10BoNIbHsIM. OJIHI€I0 3 YMOB MPUKIAJIB TAKOTO TUIY € T€, II0 BOHU MAalOTh
HAaBYAJIBHUI XapakTep 1 NpHU3HAYeH1 I 3aKpIUICHHS TEOPETHYHOIO MaTepiany.
OTxe, BOHM He TOBUHHI OyTH TEPEOOTSHKEHUMH HAIMIPHOIO  KUIBKICTIO
apuMETHUYHNX OOYMCIICHb. TakuM YMHOM, MU 3IIMCHIOEMO BIAMOBIAHI dii JJIs
reHepaiiii BUNAJIKOBUX YHCEN, L0 Yy MIJICYMKY MOJAIOThCS AK CYKYIHICTh IIIUX
qucell 3 IEBHOTO Jiana3oHy.

OckuibkM HaM MOTpIOHO chopMyBaTH MacuB OJHOTUIHUX 3aBIaHb 3
PO3B’SI3yBaHHS CUCTEM JIIHIMHUX anreOpaiuHux piBHSIHb, MOJAHUX Y 3BUUHOMY IS
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cTyneHTa (opMari, BC1 OTpUMaHl MaCUBH JaHUX MEPEHOCATHCS Y TEKCTOBHM M1a0I0H
METOJIOM «KOHKATEHaIl11» TeKCTOBUX Ta YUCJIOBUX (PparMEeHTIB Y 3MICTOBI PAJKH, SIKI
moOy10BaHi 3TiIHO MpaBui TekcToBoro penakrtopy TeX. IlepeBara Takoro MeTomay
MOJIATAE y MaKeTHOMY NpHUHLMMI nmoOynoBu (ailmiB 1 uporo penakropy. Lle mae
MOXJIMBICTh IIBUAKOTO peAaryBaHHs LHUX (aiiaiB y aBTOMAaTUYHOMY pPEXHMI 3
Harepes 3alanuM pe3ysibratoM. CTBopeHui y TakoMy (opmati daitn nepenaerscs y
OyIb-siIKe TIPOrpaMHE CEPEeNOBHUIIE, K€ MIATPUMYE MPOLEAYpY KOHBEpTalii I[bOTO
Gbaitny y Haitonbi 3pyunuit popmat, Hanpukiaag PDF. Ilpu npomy 3HIMaroThes BCi
npoOiemMu, MOB’S3aHI 3 OCTaTOYHUM (OPMATYBAaHHAM JOKYMEHTY, BpaxoOBYIOUU
BOYZI0BaH1 MOXKJIMBOCTI IIbOTO PEIAKTOPY.

Anroput™m (GopmMyBaHHS AUAAKTUYHOIO MaTepiany JJig OTPUMAaHHS CTyACHTaMU
HEOOXITHOTO PIBHS KOMIIETEHLIM Yy PO3B’S3yBaHHI CUCTEM JIIHIMHMX anreOpaivHuX
PIBHSIHb MOKHA PO30OUTH Ha JEKUIbKA €TariB.

[lepmnii eran — QopMyBaHHS HEOOXIHOI KUIBKOCTI YUCJIOBHX MAaCHUBIB MJIS
CUCTEM JIHIMHMX anreOpaiyHUX piBHSAHb. MacuBu Koe(Dilli€EHTIB  pIBHSIHb
CTBOPIOIOTBCS OJHOYACHO 3 KOpPTEXaMu PO3B’SI3KiB, SKI JIOTIYHO MPUB’sA3aHI /10
cucteM piBHsIHb. lle mae 3Mory mi3Hille, Ha HACTyHNHHUX eTamnax, chopMyBaTu
KOHTPOJBHUN JOKYMEHT JIJIsl IEPEBIPKU PO3B’SI3aHUX 3aB/IAHb.

Hpyruil eranm — mnepeHeceHHs OTPUMAHUX TaOJMYHUX MACHUBIB y IIaOJIOHU
cucTeM piBHAHb. Ll mpouenypa, 3po3ymisio. BUKOHY€ETbCA Y paMkax nporpamu Excel
aBTOMaTUYHO.

Tperiii eran — OO4YMCIEHHS CTOBIMYMKIB BUIBHMX WIIEHIB CHCTEM pIBHSIHb 3a
MIATOTOBICHUMH  3a3faneriip  (GopmylnaMu, BHUXOASYM 3 OOpaHMX KOPTEXKIB
PO3B’SI3KIB.

YerBepTuii eTan — BUKOPUCTAHHS MacCUBIB YMCIOBUX JAHUX MO KOXHINA cHCTEMI1
y BUIJIAMl TMAKETHOTO TEKCTOBOMY IIabMOHYy 3 KOMaHgaMu (opMaTyBaHHS Ta
CYNPOBOJIXKYBaJIbHOT0 TeKCTy B popMmati TeX. BkazaHi 4OTUPU KPOKH BHUKIIOYAIOThH
y4acTh KOpUCTyBaya B MpOLEAypax 1, OTKe, HE IMepeadadaroTh 3yNMUHOK MPOILECY.
Jlami oTpUMaHHMM TEKCT KOMIIOEThCA B OyIb-SKHI NMporpaMHuii 3acid, 1o 3AaTeH
KOHBEPTYBaTH JOKyMeHT TeX y 3aradbHONpUHHATUN (HopMaT, HAPUKIAI JOKYMEHT
dbopmaty PDF. Ils mpomenypa Moxke BHKOHYBAaTHCS BpYYHY, ajié HEBEIUKI 3a
CKJIQJHICTIO JOOMpPAIIOBAHHS JI03BOJIAIOTH aBTOMATU3YBaTH 1 Liei npouec. Kpim Toro,
3acobu penakropa TeX A03BOJIAIOTH MIJTOTYBaTH BCl HEOOXITHI TEKCTOBI (OpMH
nepeja 0araTopa3oBUM BUKOPUCTAHHSAM METOJY.

Posrnstnemo  mexanizm aii metony B cepenoBuill Excel. Hexalt mu maemo
MaTpUIl0 TOTOBUM MacuB Il CHCTEMH JIHIMHMX anreOpaiuHux piBHSAHbD,
pO3TalllOBaHUM y MEBHUX KOoMipkax. dparMeHT TroToBOi MOJENl JUisi OTPUMAHHS
bopmymu, 3po3ymisiol penakropy TeX, BUriasgaTume npuOIn3Ha Tak:

[Iporpama Excel BUKOHY€e KOHKaTEHAIi}0 3MICTOBUX YaCTHH CITY>KOOBUX 3aIHUCIB
nakeTHoro ¢aitmy TeX Ta BcTaBisie HEOOXIMHUM JJIi KOHKPETHOI OOYMCITIOBAIBHOT
3a/layl YMCIOBUM KOHTEHT. Y pe3yJsibTaTi MaeMO 3alporpaMOBaHy Harepe] KUIbKICTb
TOTOBUX /10 KOMITUTIOBAHHS PSIJIKIB:
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[lepmuii cTOBMYUK — HyMepallis NMPUKIAIiB, TPUKYTHUKA HACTYIHI — BIAMOBI1
70 TIpUKIaay (s 3aBJaHb 1[I CTOBIYMKH, 3BICHO, OYJIyTh MPUXOBaHI), 1, HAPEUITI,
cama (opmyna. 3po3ymio, MU B3SUIM I HAOYHOCTI MPOIECY HANUMPOCTIIIUMA
BapiaHT, SIKWWA MICTUTB KOJI TUIbKH IS caMoi (hOpPMYJIIH.

HeoOxigna kuibKicTh (popmyi 3a0e3neuyerbes 3 TaKOK K IIBUAKICTIO, L0 1
onHa. Jlo pedi, SIKIIO MU XOYEMO BCE X BHKOPHUCTOBYBATH TEKCTOBHUW PEAAKTOP
Word, npuckopiorouu TiIbKH MPOLEC CTBOPEHHS (POPMYI 3 METOIO BCTABJISHHSA iX Y
JOKYMEHT, 3pOOJICHUH y LIbOMY pEJaKTOpl, TO HaM JOCTAaTHbO TUIBKH 3MIHUTH
dopmar kinueBoro (aitny 3 PDF Ha Oynb-akuil rpadiuyauii ¢popmar, 3po3yMuInii
penaktopy Word.

Komanpa, o «306upae» dhparMeHTH CIykKOOBHUX KOMaHJ Ta JaHUX (OpMYJH B

CepeIOBHIIT Excel BUIJISIATUME, HaTpUKIaI, TaK:
=CHENMTb($C$5;E11;$D$5;F11;$D$5;G11;E5;E12;$D$5;F12;8D$5;G12;E5;$K$5;E13;8D$5;F13;$D$5;G13;$
L$5;F5)

Anpecu xomipok EI11;F11;G11;E12;F12;G12;E13;F13;G13 y dopmymi,
BKa3aHii BUILE, LI€ €JIEMEHTH 3MICTY psiiKa g MailOyTHboi popmynu. Hampukan:

$CS5 — «$S\left\{\begin{array}{lI}», F11 — «23» 1T.JI.

dopMysId TOBTOPIOIOTHCA CTUIBKMA Pa3iB, CKUIBKH PI3HUX MAaTPHUIb HAJIIYYy€e
mabsoH. [Ipu oMy KoMipku 3 aapecamu komana Jlarex He3MiHHI 71 BCiX popMy
y 11a0JIOHI, a aJipecu KOMIPOK €JIEMEHTIB MaTPHUIlb 3MIHIOIOTHCS BIJMIOBITHO IO MICIIb
pO3TalllyBaHHsS BIJAMOBIIHUX €JEMEHTIB. buibll [eTanbHl MOSCHEHHS MOXKHA
OTpUMATH Ha MPUKJIIAI1, 1110 HAaBEJCHUM y monepeaHii poOoTi aBTopa [2].

BucHoBoOK: y pe3ynabpTaTi AOCHIIHPKEHHS MNP0 CTBOPEHHSA CIOCO0Y TeHeparlii
OUAAKTUYHUX MartepiaidiB 3 Teopii CUCTEeM JIHIMHUX aireOpaiuHux piBHSHb
OTPUMAHO TMPOCTUH JJii KOPUCTYBaudiB MeETOJ IIa0JOHIB, SKUWA JO3BOJISIE
aBTOMaTU3yBaTU MPOIIEC CTBOPEHHS 3aBlaHb 3 BKazaHoi TemHu. KpiMm TOro, meron
MOke OyTH TOLIMPEHWI Ha 1HII METOAWYHI 3ajadi, IS SKUX MOTpiOHA BeJIUKa
KUIbKICTh IPAKTUYHHUX BIIPAB.
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JI.B. boanap
M. Oneca

BUKOPUCTAHHS KOMITI'IOTEPHUX TEXHOJIOT'TI Y BUKJIAJTJAHHI
PI3NKHN

Anomauin. B npeocmasneniii pobomi OeMOHCMPYIOMbCA  MOICIUBOCHI
inmepakmusHnozo cepedosuwja GeoGebra 0Onsa  opeanizayii  Komn 'rOmMepHO20
eKkcnepumenmy 3 Qizuku 8i0n08iOHO 00 WKIIbHOI NPOcPaAMU.

Knrwwuosi cnosa: komn’romepne MOOeN08AHHA, NPOSPAMHE  Cepedosulye
GeoGebra, banicmuunuii pyx, masmuux Hotomona.

Annotation. In this work we demonstrate the possibility to apply the interactive
media GeoGebra for creation of computer demonstration experiments in the school
physics program.

Keywords: computer modelling, software environment GeoGebra, ballistic
movement, Newton's pendulum.

VY cydacHii mIKOJII KOMI'IOTEpHA TEXHIKa Ta BCECBITHA Mepexka I[HTepHeT
IIMPOKO BUKOPUCTOBYIOTHCS MPHU BUKIIAJAHHI TPUPOAHUYMX JUCHUIUTIH [1].

MOXJIMBOCTI ~ MIKUTBHOTO  HAaBYAJBHOTO  OOJIAHAHHSA Ui MPOBEICHHS
JEMOHCTPAIIHHOTO 1 THUM OUIBIIE CAaMOCTIHHOTO YYHIBCHKOTO EKCIIEPUMEHTY 3
(b13uKH B IIKOJI1 BeJIbMH OOMeskeH1. HaBiTh poBeieHHS peaabHOro €KCIIEPUMEHTY HE
3aBXKIU J03BOJISIE JOCTATHRO TJIMOOKO YCBIJIOMUTH MeXaH13MU (hi3WYHUX SBHII. ToMy
B JIaHMM dYac KOMIT'IOTepHI Ta iH(OpMAaIiiHI TEXHOJOrll 3HAWIUIA IIHPOKE
3aCTOCYBaHHS y WIKUIBHIA mpaktuii. Komm’ioTepHe MOJENIOBaHHS 1€ BaKIUBUN
3aci0 IS MIJBUIIEHHS HayKOBO-METOJMYHOTO PIBHS BHKJIAJAaHHS IIKIJIBHOTO KypCy
b13uKH.

Mera pobOotm — po3poOka KOMII'IOTEPHHUX MOJIEJEH JIEeMOHCTpAIiifHOrO
EKCIIEpUMEHTY 3 (PI3UKHU 3a JOMOMOTro mporpamHoro cepenosuiia GeoGebra. s
peamizarlii MeTu OyJIu OCTaBJICHI TaKi 3aBJAHHSI:

- aganTailis nporpamHoro cepenosuiia GeoGebra mjist opraHizaili MIKiJIbHOTO
JEMOHCTPALIHHOTO EKCTIEPUMEHTY 3 (D13UKH;

- po3po0Oka ajaropuTMy Ta MOOYyJOBa KOMII'FOTEPHUX MOJeNield OaTiCTUYHOTO
pyxy Ta MasTHHKa HploTOHa 3a nonomororo nporpamaoro cepegosuina GeoGebra.

IntepaktuBHe cepenosumie GeoGebra, ske sBiasge co000 TpOrpaMmHe
3a0€e3Me4eHHs], 0 J03BOJISIE BUKOHYBATH F€OMETPUYHI MOOYI0BH TaKUM YHUHOM, IO
MpU 3MiHI OJHIET 3 HUX I1HII TaKOX 3MIHIOIOTHCS, 30epirarouu 3ajaHi BiTHOCHUHHU
HE3MIHHUMHU. [ 0JIOBHOIO MepeBaroto € MOKJIMBICTh CTBOPEHHS AUHAMIYHUX KPECIEHb
1 TEKCTIB, SIKI POOJSATh BUAMMUM JHUHAMIYHY CTIAKICTh 1 MIHJIMBICTh BJIaCTUBOCTEU
00’€KTIB (K MO3UIIMHUX, TaKk 1 MeTpu4yHUX). BoHa 00'eHye TeomeTpiro, anreopy,
Tabnuill, rpadikyi, CTATUCTUKY Ta OOYMCIEHHS B OJIHOMY MPOCTOMY y BUKOPUCTaHHI
MaKeTl, JIe € MOXJIMBICTh 3/IIHCHIOBATH apu(METUUHI Onepailii, CTBOPIOBATH TaOJIHII],
rpadiky, MOXJIMBa poOOTa 31 CTATHCTHKOIO, poOOTa 3 (QYHKIUISIMHU, TIATPUMYETHCA
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cTBopeHHs aHiMaii, 2D 1 3D ¢irypu, iHTepakTUBHI POJUKH, SIKI TIOTIM PO3MIIIyBaTH
B [nTepneri [3].

3 caiity BupoOHuKa (https://www.geogebra.org) MokHa 3aBaHTOXKUTH CTATUUHY
(GeoGebra 6) Ta nuHamiuny Bepcito nporpamu (GeoGebra Portable) st BinmosigHOT
OTepaIitHO1 CUCTEMH.

3 METOI0 BIOCKOHAJIEHHS CepBicy s 30epiraHHs, Neperisay, BAKOPUCTAHHS Ta
OOMiHY €NEeKTPOHHUMH BiIKPUTHUMH IUJAKTUYHHUMH MaTepiajlaMd, BUTOTOBICHUMU
3a  nmomomorow  GeoGebra, Oymno ctBopeHo mmiarpopmy GeoGebraTube
(http://www.geogebratube.org). KopucTyBadi TakoX MarOTh MOXJIUBICTh 3aJIUIIATH
KOMEHTapi il OLIHIOBATHU SKICTh PO3MIIIIEHUX MaTepiaiiB.

3a nmomomorow mnporpamHoro mnakety GeoGebra peanizoBaHO Taki MO
GBUYHUX TpoueciB, AK OamicTUYHUM pyx Ta MasTHUK Herlotona. Posrisaemo
KOMII' FOTepHY MOJIENb Ha MPUKIIAi 0amiCTUYHOTO PyXy, /Ie KyT HaXWily i MoYaTKoBa
IIBUJIKICTB € TOJJOBHUMH (haKTOpaMH MPOIIECY.

Macmtabu Takoro eKCIepuMeHTY MOYKHA BUOPATH HA CBIH pO3Cyl, IPU ILOMY €
MO>KJIMBICTh MPOBEJICHHS 0araTOKPaTHUX JOCII/IIB i3 MOCTYIIOBUMHU 3MiHAMHU BXiTHHX
gaHux Gi3MYHUX BenwuuH. lle m03BONMIO TpOBECTHM aHalmi3 1 3pO3yMiITH
XapaKTEPUCTUKH TOCIIHKYBaHOTO MEXaHIIHOTO PYyXY TiJa.

[Tporec moOy10BH BiOyBaBCs 3a MOJAHUM HIKUYE aITOPUTMOM:

l. Bubupaemo 300paxkeHHs 3 po3mupeHHsM 4K, 100 yHUKHYTH OUIUX oOjacTeit
Ha MoJ0THI. [Ipaska-Bcmasumu 306pasicents 3 ghatiny.

2. O6upaemo — Ab6comomna nosuyis Ha exkpani Ta 3pobumu ¢oHosum 011
8I000padicenHss BUOUMOCE KOOPOUHAM NOJOMHA.

3. CtBOprOEMO TOB3YHOK 3 1IM’siM a (min: 0.1; maxc: 15; xpox: 0.1). Y
BJIACTUBOCTSIX BUOUPAEMO P03 Kotip — cuniti. O0upaemo — Abconromua no3uyis Ha
eKpaHi.

4. CtBOprOEMO TOB3YHOK 3 IM’siM b (min: 0.1; maxc: 1.57; kpok: 0.01). Y
BJIACTUBOCTSIX BUOUPAEMO PO3LI Kotip — cuniti. O0upaemo — Abcoromua no3uyis Ha
eKpaHi.

5. CraBumo Touky 4 Ha oci OpJuHaT.

6. Broaumo dyukiito: c=Axwo[0 <x <o, x*tg(b) - 9.81/(2*a™2*cos(b)"2) *x"2+
y(A)].

7. Broaumo micue naniaas: B=Ilepemun[c, OcvAbcyuc, (1, 0)].

8. Boaumo cumBonu «S =», moTiM BuOHUpaemMo 00’€KT «B» 1 y KBajparTi, 110

3’BUBCS B SIKOMY 3HaXxoJIWUThbcs OykBa N0Ja€EMO Tak, 100 BuHnuLio «x (B)» 1 3a
KBaJPaTOM JIOJJAEMO «M.» (3MIHIOEMO MIPUPT 1 po3Mip 3a OaKaHHIM).
0. Broaumo vac maginus: T=(a*sin(b)+y(A4))/9.81.
10. BBomgumo cumBonu «1 =», MOTIM BUOHpaeMoO 00’€KT «T» i BBOZUMO CUMBOIIHU
«c.» (3MIHI0OEMO TIPU(T 1 po3Mip 3a OaKaHHIM).
11. Baoaumo BepxHio Touky: D=Max/c, 0, 10].
12.  BBoaumo cumBonu «maxH =», moTiMm BuOHpaemo 00’ekT «Dy 1y KBajpaTi, 1110
3’SBUBCS, B SKOMY 3HAaXOJIUThCA OyKBa NOAAEMO Tak, o0 Budnuio «y (D)» 1 3a
KBaJPaTOM JI0JJAEMO «M.» (3MIHIOEMO MIPUPT 1 PO3MIp).
13.  BBoaumo «Koopounamu nadinns =y, OTIM BUOUPAEMO 00’ €KT «By.
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14.  Homaemo touky E Ha dyHkIiio C(x).

15. [JHomaemo xHomky Cmapm nns 3amycKy aHIMalii Ta B CKPHITI HHUIIEMO -
3anycmimvAnimayirn [E].

16. Homaemo xHonky Cmon, 1100 TPUNHUHUTH aHIMAII0 Ta B CKPUIITI MUIIEMO -
3anycmimvAnimayiio [false].

Ham geMoHcTpaiiiiHuii eKCIIepUMEHT JI03BOJIMB 1 MPOBECTU CEPII0 CIpOO s
piI3HUX KyTiB, Macu oOekta 1 T 1. OpgepxkaHl pe3yiabTaTd Jadd MiACTaBY
MIPOJIEMOHCTPYBATH 3aJIEKHICTh JAITBHOCTI MOJBOTY 1 MAKCUMAJILHOI BUCOTH MIAHOMY
BiJI TOYATKOBOI IBUJIKOCTI PYXY, KyTa HaxXujy Ta Macu (puc. 1).

o

Yeon: 0.1

Puc. 1. I'pagiune npeocmasnenns mooeni banicmuunozo pyxy 6 GeoGebra.

KoMmm’iorepHe MojentoBaHHS 3HAYHO TIOJIETIIYE 1 TPUCKOPIOE TMPOILIEC
BUPIIICHHSI CKJIQHUX 3a]1a4 OaTiCTUKH.

Oprani3alliss HAaBYaHHS 32 JIOMIOMOTOI0 IHTEPAKTUBHUX KOMI IOTEPHHUX MOJENeH,
CTBOpeHHUX 3a jaonomoroi GeoGebra, € nepcneKTUBHUM HAIMPSIMKOM y MOJEpHi3allii
MpoLieCiB BUBYEHHS 1 BUKIaAaHHs (i3uku. HeoOxinHa noganbiia podoTa y HalpsMKy
MPOJOBKEHHS PO3POOKH HABYAIBHO-METOJMYHUX KOMIUJIEKCIB BHUKOPUCTAHHSA
GeoGebra st nemoHcTpariii ¢pi3M4HUX 00’ €KTIB, SIBUII 1 MPOIIECIB.
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0.A. CMaabko
M. Kam’sgaenb-IToainbCcbkuii

HEOBXITHICTDb TA NTPOBJEMMH BIIPOBA/I’KEHHA MIZKHAPO/JIHUX
PEKOMEHJIAIIIA 11O BUKJIATJAHHIO IHOOPMATHUKU Y
BITYU3HSAAHY BHUILY OCBITY

Anomauia.  Poszensoaromecia — npoOremu  2apMOHI3ayii  MIdHCHAPOOHUX
PEeKoOMeHOayill no BUKIAOAHHIO [THOOPMAMUYHUX OUCYUNTIH 00 YMO8 CYYACHOIL
BIMYUIHAHOI UWOT ULKOTIU.

Knrwouoei cnoea: nasuanus ingopmamuxu, oceima 6 2any3i IHGOPMAMUKU,
HABYANILHI NIAHU 3 IHPOPMAMUKU, BUUA OCBIMA.

Annotation. Discusses the problems of harmonization of international
recommendations on the teaching of computing disciplines to the conditions of the
modern high school.

Keywords: teaching computer science, education in computer science, computer
science curricula, higher education.

Hunamiyauii  po3BuTok 1HQopMamiiaux TexHonorid (IT), ix mnoBcroaHe
MPOHUKHEHHSI B yC1 cepu KUTTA TUKTY€E MIJBUILIEHI BUMOTH JO SIKOCTI OCBITH B
KpaiHi, 30KpeMa 10 piBHA KBaJi(hiKOBAaHOCTI BHUIIYCKHHUKIB CHEI[1aTbHOCTEH,
MOB'I3aHUX 3 KOMIT'IOTUHTOM (y3arajbHEHOIO Traly33i0 3HaHb, B SKY BXOJISTb
iH(dopMaTHKa, MporpaMHa 1HKEHepis, MPOEKTyBaHHS anapaTHUX MmiatGopMm Ta 1HII
TUCIUILIIHM, IO TaK Y 1HaKIIe nmoB's3axi 3 17T).

3anyieHui mpouec rapMoHi3alii BITYM3HAHOTO 1H(QOPMALIHHOTO CYCHUIbCTBA
BIJIMOBITHO JIO 3arajbHOCBITOBUX TEHACHII BHUMAarae MOJIMIIEHHS KaJIpOBOIroO
noTeHuiany B cepi iHpopmaiiitHo-komyHikatiitHux TexHosorii (IKT). Came Tomy
aKTyaJIbHUM CTa€ 3aBAaHHS aKTUBHOTO BIPOBA/KEHHS B MPAKTUKY BUBUYEHHS
JUCIUIUTIH  1HQOPMATUYHOrO LMKIY Yy BHUIIMX HaBYaibHMX 3akinanax (BH3)
MDKHAPOJHUX PEKOMEHIALIIM.

Mertoro naHoi nmyOJikailii € aHaii3 IPIOPUTETHUX 3aBAAHb JE€PKABHOI MOJITUKH
1010 MiJIBUILIEHHS KBanigikoBaHOCTI npaliBHUKIB chepu IT 1 mpobiem, moB's3aHuX
3 miaroroBkoro IT-crerianicTiB y 3akiiaiax BUILOi OCBITH.

Hamiueni B Ykpaini pedpopmu ramysi IKT migkpecnoTh BaKIUBICTh MUTAHb,
MOB'I3aHUX 3 MIATOTOBKOIO y HaBYAJIBHHUX 3aKjiajax Kpainu kommereHTHux [T-
¢daxiBuiB. Y CTpaTeriyHUX 3aBJaHHSAX pedOpMyBaHHS BITUYM3HSHOI BHINOI OCBITH
3a3HAYAE€TbCS HEOOXITHICTh 1i 1HTErpaumii y CBITOBHHM 1 €BpONEUCHKUN OCBITHBO-
HayKoBUM mpocTip. OcoOIMBO BIJMOBIJAJIBHE CTaBJICHHSA J0 IOTO MPOJUKTOBAHE
VYronor mpo acomiarito Mixk YkpaiHoro Tta €BponeiicbkuM Co1030M, BIJMIOBIIHO 10
AKOi MU 3000B's13aHI JOJIEP)KYBATHCh PO3pO0IeHUX E€BpPONEHCHKOI0 acolliallieo 13
3a0€3MeUeHHs] SKOCTI BHUIIOI OCBITM CTaHIAPTIB 1 peKOMEeHAalli, a TaKoX
BIIPOBA/)KYBAaTU CIUJIBHY 3 €BPONEHCHKUMHU MpPAaBWIAMH CHCTEMY BHYTPIIIHBOTO 1
30BHIIIHBOTO 3a0€3MEeUeHHsI IKOCT1 BUIIO1 OCBITH [3].

80



Memoouuni npoonemu ingpopmamuxu. IKT y nasuansnomy npoueci

JloTpuMaHHsI €BPONEUCHKUX PEKOMEHJIallli, sfKi BBOASITHCS B Hal[lOHAJIbHE
3aKOHOJJAaBCTBO HAa OCHOBI MPUHLHUITY CyOCHI1apHOCTI, COPUSTUME MIJBULIEHHIO HOT0
MPO30pocCTi Ta 3a0€3NeUUTh MOKIMBOCTI JJIsi MOPIBHSHHS 1 BU3HAHHA KBaiikaiii
HaIIMX FPOMAJISH JepkaBaMu-uieHamu €pponeiicbkoro Corozy.

st Toro, mo0 MPUIIBUIIIMTH TPOLEC 1HTErpauii B €BpONEUCHKUN OCBITHIM
MPOCTIp, MEepPEeAyCiM, Cllijl 3a0€3MeUnTH TIepeKiIa, JOKaIi3alliio Ta 3aIpOBaHKCHHS Y
TOMY YHKCJ1 B cepy BUILOT OCBITH MI>KHAPOJAHHUX Ta €BPONEHCHKUX CTAaHIAPTIB, K1 O
CHOPUSUIM BU3HAYEHHIO MOTPiOHOTO piBHA [T-KOoMmneTeHTHOCTeW y (haxiBLiB Pi3HHX
npodiniB. Ile akTuBiI3ye po3poOKy BIAMOBIIHUX KBaTi(iKAIIHHUX Ta OCBITHBO-
KBaTIPIKAIIMHUX XapakTepucTUK (axiBiiB, MoB'a3aHux 3 IT-HaBUUKamu, a 3roJoM
JaCTh MOILITOBX JIJISl PO3BUTKY IpodecionanizmMy y BunnyckHukis BH3.

[lepmii kpoku B Hamii KpaiHi y IbOMY HamNpsSIMKy Bxe poOJsThCsA. 30Kpema,
JOCIIKEHO MOKIIMBOCTI BUKOpUCTaHHs €Bponeicbkoi pamku IKT-komnerentiit [6]
st (opMyBaHHS HAIlOHAJIBHOT paMKH KommeTeHIid y ramysi IT, 3arBepmkeHo
HamionaneHy pamky kBamidikamiii [2] 31 CTPYKTypOBaHUM 3a KOMIIETEHTHOCTAMH
ONMMuCcOM KBami(iKaliiHUX PIBHIB, BUBUEHO JOCBIJ €KCIEPTIB MO TpaHC(HOPMYBaHHIO
IKT-noniTuku B ramy3i OCBITH [7], OKpECI€HO METOAOJIOTiI0 PO3POOKH OCBITHBO-
KBaTI(PIKAIIMHUX XapaKTepUCTUK [JIsi MaricTpiB Ta OakanaBpiB B ramysi IT [1],
chopmMoBaHO neKiIbKa npodeciituux cranaaptiB mis [T-¢axiBuiB [4], 3 opieHTAIlIEO
Ha SKI MOBUHHI CTBOPIOBATHCH BIJIOBIJHI OCBITHI MpPOTrpaMu 1 CTaHAAPTH BUIIOI
OCBITH. TakKMM YHHOM pO3pOoOJsIOThCS KBali(ikaliiiHI Ta OCBITHHO-KBami(iKalliiH1
xapaktepucTuku (axiBiiB chepu [T, BU3HAUaeTbCA PiBEHb MiATOTOBKU BUITYCKHUKIB
OCBITHBO-TIpodeciiiHux nporpam [T-npodiio.

[Ilo cTocyeThcsi poOOUMX TMporpamM HaBYAJIbHUX JAHUCLUMIUIIH, 3a SKUMH
3MIACHIOITh MIATOTOBKY cTyaeHTiB y BH3, To ix, sik Binmomo, popmyroTs kadenpu
JUISl KOYKHOT HaBYaJbHOI JIUCLMIUIIHA HAa OCHOBI OCBITHBO-MPOGECIHHOI IporpamMu
JEp>KaBHOTO CTAaHJAPTY MIATOTOBKM (axiBuiB. I iX 3MICT MOXe Ay»Ke€ PI3ZHUTHUCA
HaBITh SIKIIO BOHMW CKJIAJAIOThCs JJI HaBYAHHS CTYJICHTIB OJHAKOBUX HANpsMiB
MIATOTOBKHU (CIEIaIbHOCTEN ).

Haii611b111 3MICTOBHUM 1 MOMIYHUM JOKYMEHTOM PEKOMEHJIALIMHOIO XapakTepy
JUISE  BUKJIAQJayiB BHINOI IIKOJHW, SIKI MIATPUMYIOTh BHUKJIAJAaHHS JUCLMILIIH
1H(OpMaTHUUHOTO CIpsMyBaHHs, € HaBYanbH1 1aHu Computer Science Curricula [5],
10 PO3POOJIAIOTHCS CMUIBHO AcOIiaIliero 00YNCIIOBabHOT TexHIKK (Association for
Computing Machinery) 1 Komm'torepuum ToBapucTBOM I[HCTUTYTY I1H)KEHEpIB 3
enektporexHiku Ta enekrpoHiku (IEEE Computer Society). B Mexax wnporo
MDKHApPOJHOTO MPOEKTYy, po3noudaroro painekoro 1968 poky, IT-daxiBii 3 pizHuX
KpaiH (OopMyIOTh PEKOMEH/IOBaHI HABYAJIbHI IJIAHW BUKJIAJAaHHS 1HPOPMATUKH Yy
BH3 3 netasibHUM OomHMCOM TeM, sIKi € TOTPIOHUMU 1 aKTyaJlbHUMU JUJIS CTYJEHTIB,
e(eKTUBHUX MIAXOAIB 1 CTparerii HaBYaHHS, KOHKPETHUX MPHUKIAAIB KypcCiB, 3a
SAKUMHU HABYAIOTh MOJIO/Ib Y MPOBIJHUX YHIBEPCUTETAX 1 KOJIEIXKAX CBITY.

Pexomennamnii Computer Science Curricula € XopomMM OpIEHTUPOM IS
BUKJIaJlauiB-1HPOpPMATHKIB, SIKI B I1HAUBIAYyaJbHOMY THOPSAIKY MEpeKIafaroTh iX,
JTOCHIKYIOTh 1 HaMararoThCsl BIPOBAKYBATH Y CBOIO NMPAKTHUUHY AisUIbHICTH. Ha
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’aJlb, B HAIlIIA KpaiHi HE BEJEThCs LIEHTpali30BaHa poOOTa Mo iX ajganTaii 10 yMOB
BUIIO1 IIKOJIM, @ OCOOJIMBO B HOBUX peajisix — MICIsS TOTO, K BCTYIIUB Yy JI1I0 HOBUM
3akoH "IIpo Buiy ocBiTy".

VY 3B'S13Ky 3 HOBOBBEJEHHSMU, HEMHUHYYUM CTaj0 3MEHIICHHS KUIbKOCTI TOJMH
ayJIUTOPHOTO HaBaHTaXXEHHsS CTyJeHTIB. Lle BuMarae 3HauHOro mepeopmaryBaHHS
HaBYAJIBHUX JUCLUUIUIIH, 3MIH Y METOJIMYHUX MIAX0AaX /10 BUKIIAJJaHHS, BUXOBAHHS Yy
CTYJI€HTIB BIJIIOBIJAIBHOTO CTaBJICHHS 110 iX CAMOCTINHOI poOOTH HaJ HaBYATbHUMU
3aBJaHHSAMM 1, 3arajoMm, iHTeHCH(]iKaIlii HaBYaIbHO-BUXOBHOT'O MPOIIECY.

Oco0JMBO HEMPOCTO 1€ BTUIUTH B KUTTSA, 3BaKalOUW HA HEOTHOPIIHICTH
MIArOTOBKM alITypieHTIB 31 WKUIbHOrO Kypey "lHdopmartuka". o6 BupiBHATU
piBeHb 1HQOPMATUYHUX 3HAHb 1 BMiIHb CTYAEHTIB, MIArOTYBaTH iX /IO 3aCBOEHHS
MarepialliB By31BCbKUX KypCIB Ta 3a0€3MEeUUTH HAJIC)KHY OCHOBY JIJIsI BIAIIPAI[IOBAHHSI
HUMU NOTPIOHUX YMiHB 1 HABUYOK, MOTPIOHO YMMalo yacy. € BelMKI CHO/IBaHHS Ha
Te, IO MnpodiieM 1O 3a0e3MEUYEeHHI0 HaJeXHOi 1H(MOPMATUYHOI MIATOTOBKH
aOITypi€EHTIB CTaHE MEHIIEe Yy 3B'SI3KYy 31 3HAYHUM PO3MIMPEHHAM MIKUIBHOI
iH(hopMaTHKU. AJle 1€ CTaHe BIIYYTHO LIE HE CKOPO.

Tomy 3amnst 3a0e3neueHHs HaleKHOTO piBHA migroroBku IT-cmewmianicTiB y
3aKjaiax BHINOI OCBITM MOTPIOHI CKOOpPAMHOBAaHI [ii Ha YCIX PIBHAX — BIJ
MIHICTEPCBKOTO 70 BY3IBCBKOIO 13 3allydeHHSIM MpoQeciHHUX CHUIBHOT Ta
oprasizauiii poboronaBuiB. Jlume 3a Takux yYMOB BHKJIaAaHHS 1H(OOPMATHYHHX
muciuiutii B BH3 Oyne 3milicHioBaTHCs Ha HalEKHOMY PIBHI 3 ypaxyBaHHSIM
npakTuyHuX notped ramysi IT.
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I'. M. KoBTOoHIOK
M. BigHug

PO BUKOPUCTAHHS XMAPHUX CEPBICIB Y HABUAJILHOMY
MPOLIECI

Anomauia. B cmammi po3Kpumo OCHOBHI MONMCAUBOCMI BUKOPUCMAHHS
XMapHux cepsicie y HaguanvbHomy npoyeci. llpoananizoeano Oesxi xmaphi cepeicu
komnaniu Microsoft i Google.

Knrwouoei cnoea: xmapni cepsicu, eb-keecm.

Annotation. The article reveals main features of the use of cloud services in
the educational process. Analyzed some cloud services from Microsoft and Google.

Keywords: cloud services, web-quest.

IlocranoBka mnpoGaemu. OcCTaHHIM YacoM OCBITHI 3aKiagd TMOYHHAIOTh
KOPHUCTYBATHCS NepeBaraMu roTOBUX 3aCTOCYHKIB, PO3MILICHUX Yy AUHAMIYHIN XMapi,
gKa TMOCTIHHO po3uuproeThed. Lle mae 3mory cTyneHTaM Ta y4YHSM BUKOHYBATH
3aBJAaHHS, IS SIKAX HE NOTPIOHI IHCTaNALisl Ta OOCIyrOBYBaHHS OKpPEMUX
MPOrpaMHUX MAKETIB, a TOJOBHE — JIIIEH31 HA 1X BUKOPUCTAHHS. 3aBASIKHM XMApHUM
TEXHOJIOT1M, 3aMICTh PO3MIIIEHHs (aiiIiB 1 MporpaMHOro 3abe3neyeHHss Ha OJTHOMY
KOMIT'IOTEpl, pe3ynbTaTH U 3HApALAs poOOTH TMOCTYNOBO MEPEHOCIThCS Ta
PO3MILIYIOThCS Y XMapi. 32 TaKUX YMOB MPOTpaMHI AOJATKU (3aCTOCYHKH) Ta JaHi
JOCTyIHI 3 0aratbOX KOMIT'IOTE€pIB, a 3HApANIs, SKI BUKOPUCTOBYIOTHCS IS
BUpIIIEHHS IEBHUX 3aBJlaHb, OE3KOIITOBHI a00 J1yKe JIEHIEBI.

Huni poGota 3 iHdopmalli€ro cTrae TOJOBHUM 3MICTOM mpodeciiiHoi
TISUTBHOCTI, @ TOMY CTpaTeris 1 TaKTHKa HaBYAHHS IIKOJSPIB 1 CTYAEHTIB poOOTI Yy
Mepexi [HTepHeT, HiecnpsiMOBaHOMY MOIIYKY 1H(pOpMaIlii, BAKOPUCTAHHIO XMapHUX
CEpBICIB TMpEACTaBIsiE COO0OI0 aKTyalbHy IMENaroriyHy 3ajady, $SKy MOBUHHI 3
yCHIXOM BUPIIIYBAaTH Cy4acH1 NeAarory.

AHaJIi3 0CTaHHIX J0CJaizKeHb. SIK 3aCBiIUy€ aHaNi3 JiTepaTypH, Neaaroriufi
aCNeKTH BUKOPHUCTaHHS XxMapHuX oOuucieHb BuBuaiu H. Mop3ze 1 O. Ky3bpMmiHcbKa
[2], I'. IIpouenko [3], A. Ctprok, M. [llumikina ta iH. HuMu BUSBIEHO TTEPCIICKTUBHI
HaIpsIMU BUKOPUCTAHHS XMapHUX OOYMCIIEHb Y HABYAJIBLHOMY IPOLIEC] Ta B CUCTEMAX
yHOpaBJiHHS HAaBYAHHSM: KOHTPOJIb JOCTYIy, YIPABIIHHS KOHTEHTOM, YTPaBIIHHSA
pecypcaMu, YIpaBiIiHHS HABYAJIBHOIO AISUIBHICTIO. JledKi acmlekTH BUKOPHUCTAHHS
XMapHHUX CEPBICIB y MIATOTOBII MaHOYTHIX YUYUTENIB PO3TJIIHYTO B cTatTi [1].

Merta cTatTi — nIpoaHanizyBaTd OCHOBHI MOXJIMBOCTI BUKOPUCTAHHS XMapHUX
CEpBICIB y HABYAJIbHOMY MPOIIECI.

Buxiaan ocHoBHoro marepiaay. Huni migepom B chepl kKomepiiHuX
XMapHHUX CepBICIB € KkommaHia Microsoft, sika mponoHye BIAMOBIAHI PIllIEHHS
3aMOBHUKaM 3a jgomomororo Microsoft Online Services ta mmardopmu Windows
Azure. Cepen xmapHuX cepBiciB Microsoft, siki BAKOPUCTOBYIOTBCS JJIsi HaBYaHHS,
HalOubIl momyJsipHuM € Live@edu — xmapna muardopma, B sKid OyIb SIKHid
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HAaBYAJIBHUI 3aKjaj pa3oM 31 CBOIMM BHKJIaJayaMu, YYHSIMH, OaTbKamMH Ta
BUIYCKHMKAaMU MOXYTh CTBOPIOBATH BJIACHMM HaBYasibHMU mpoctip. Ciyx0a
Live@edu nmpomnoHnye Taki MOKIUBOCTI:

— CHYXOM CNUIKYBaHHs: O€3KOIITOBHE PO3MIIICHHS €IEeKTPOHHOI MOIITH Ta
BeJICHHS KajeHaapiB 13 HajganHsM 10 I'B BuibHOro w™icis sl MOB1IOMJICHB
€JICKTPOHHOT MOIITH Ta MUTTEBUX MOB1IOMJIEHB Y 3acTocyHKy Outlook Live;

— Cy>O0u criBIpall: TOCTYI 10 JaHUX, OOMIH HUMHU Ta CIIBIOpAL 3 1HIIUMHU
KOpHUCTyBauaMu 3a jomnoMororo ciyx6u SkyDrive, 25 I'b BuibHOro Micus B
0€3KOIITOBHOMY OHJIAWHOBOMY CXOBHIIII;

— CHYXOM MIJBUILEHHS NPOAYKTUBHOCTI: (PYHKIIi CTBOpPEHHS, MEperisiay,
penaryBanus QaiiniB Microsoft Word, Excel, PowerPoint i OneNote, a Takox oOMiHy
HUMU Yepe3 [HTepHeT 3a nonoMororo ciyxou SkyDrive.

3a3HauMMo, 10 BEJIHMKY MOIMYJSPHICTh CEpell KOPUCTYBAdiB MalOTh XMapHI
cepicu koMmadii Google, cepes IKUX MOXkHA BiJI3HAYUTU O€3KOIITOBHY €JIEKTPOHHY
nomty Gmail, onnaiin mepeknagau 3 Ouibine, HbK 50 moB, Google Translator,
OeskomToBHU oHnalH-odic Google Docs, skuii BkiIouae B cebe TEKCTOBHIA,
TaOJIMYHUN MIPOIIECOp 1 CEPBIC JIJIsi CTBOPEHHS MPE3EHTAIlll, a TAKOX 1HTEPHET-CEPBIC
xMmapHoro 30epiranHs ¢ainiB 3 ¢yHkuissMu Qainooominy Google Drive Ta iH.
BinmitTiMo e onuMH cepBic xMapHoro 30epiraHHsi gaHux Dropbox, skuil Takox
BUKOPUCTOBYETHCS BUKJIaJauyaMu 1 CTyJeHTaMu (aKyJIbTeTy MaTeMaTukH, (Pi3uku 1
TEXHOJIOT1 BIHHUIIBKOTO JIepKaBHOTO MENaroriyHoro yHiBepcurery iMmeHi Muxaina
KorutoOuHcbkoro.

B nepion iHdopmaTHu3zaiii oCBITH Ta OypXJIMBOIO PO3BUTKY iH(pOpMaIliiiHO-
koMyHikaniitHux texHonorid (IKT) y Buurens moBuHHa OyTH pPO3BHHYTA SIKICTb
TOTOBHOCTI O MAaKCUMaJbHOTO CIPUHHATTS Ta OCBOEHHS HOBOIO pIBHSA IUX
texnosori. be3 cymuiBy, IKT € omuum i3 3aco0iB opraxizaiii HaBYaJIbHOI
JISTBHOCTI, K1 COPUSIIOTH (POPMYBaHHIO CAMOCTIHHOCTI YUHIB 1 CTYICHTIB.

Opniero 13 cydyacHux (opMm opraizailii HaBYaJIbHO-MI3HABAIBHOI JiSIIBHOCTI
(K MIKOJSAPIB, TaK 1 CTYJEHTIB), 110 HaOyBa€ Bce OUIBIIOI MOMYJSPHOCTI, € BEO-
KkBecT. BeO-kBecT (BiJ aHr. web — maByTHHA 1 quest — MOILIYKU) — 1€ CTeliaIbHUM
YUHOM OpraHizoBaHa (opMa camoOCTiiiHOI Mi3HABaJIbHOI JISJIBHOCTI Y4YHIB, IS
BUKOHAHHS $IKOi BOHU 3A1MCHIOIOTH TMOWIYK 1HGOpMalii B Mepexi 3a BKa3aHUMU
aapecamu. BeO-KBeCcT OpraHizoBY€eThCsS y BUIIISAL BEO-CTOPIHKHM UM iX CyKYIMHOCTEH 1
y CBOIMl CTPYKTypi MOBHHEH MIicTUTU Taki pozaiumm ([4, c. 12], [5, c. 414]): Bctym;
3aBJIaHHS; CIUCOK MOCHJIaHb Ha 1H(QOpMaLliiiHI pecypcH; OLIHKa — OMUC KPUTEPIiB
OILIIHIOBaHHS BHUKOHAHHS BeO-KBECTY; KOMEHTapl Uil BHUKIAJadyiB — METOIAUYHI
pEeKOMeHaIi 1Sl BUKJIaAadiB, sKi Oy lyTh BUKOPUCTOBYBATH BEO-KBECT.

Be0-kBecTH 3py4HO CTBOpIOBaTH, BUKOpUCcTOBYIoun (Google Sites — cepBic BiA
Google, 10 nMponoHye CBOIM KOPHCTyBadaM IMOCIYTy O€3KOIITOBHOTO CTBOPEHHS 1
pPO3MILIEHHS callTiB y Mepexi [urepHet. lyis opopMiieHHs caliTy JOCTyIHA BEIUKa
KUIBbKICTh IA0JIOHIB BeO-1u3aiiHy. OCHOBHA BIIMIHHICTh CTBOPEHHs caifTiB B Google
Sites — 1€ MOXKJIIUBICTh JOCTYITYy JO pOOOTH HaJ CalTOM JEKUIBKOX KOPHUCTYBAYiB.
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TakuM YMHOM, BUKOPUCTaHHS XMAapHUX CEpBICIB Y HaBYaJIbHOMY IIpoLECi
CIpHsi€ HE TUIBKU MPUCTOCYBaHHIO MEJarora /10 Cy4yaCHUX BUMOT 1H(OpPMaliifHOIo
CYCIUJICTBA 1 Cy4YaCHUX BUMOT JI0 OCBITH, aj€ ¥ MiABHILYE 1HTEpEC CTYICHTIB Ta
YUYHIB JI0 HaBYaHHA, 1 SK HACHIJIOK, MIJBUINYE SKICTh 3HAHb HE TUIBKH 3 camoi
1H(hOpMAaTHKH, ajie i 3 BIJNOBIAHOIO HABYAJILHOTO MIPEIMETY.

Jlitepatypa

1. Kosrontok I'. M. [leski acieKTH BUKOPUCTAHHS XMAapHUX CEPBICIB y MIArOTOBIII
MaiOyTHix yuureni / I'. M. Kosrontok // CydacHi iHdopmaliiiini TeXHOJOr1i Ta
1HHOBAIII{HI METOJAMKH HAaBYaHHS y MIATOTOBI (PaxiBIlIB: METOMOJIOTIS, TEOpis,
nocBia, nmpobnemu. — Bunyck 38. — KuiB-Binnuus: TOB | ITnanep”, 2014. — C.
315-319.

2. Mopse H. B. Ilenaroriyni acnekTd BUKOPUCTAHHA XMapHux oOumcienb / H. B.
Mopze, O. I'. Ky3bmincbka // [Hdopmartiitii TexHomorii B ocBiti. —2011. — Ne9. —
C. 20-29.

3. Tlpomenko I'. O. Be6 2.0 — HoBi moxuuBocti / I'. O. IIpouenko // Komm’torep y
ko ta ciM’i. — Ne6. — 2007. — C. 13-17.

4. ConomoBauk A. O. Opranizaliisi caMOCTIHHOI MI3HABAJIBHOI MISUIBHOCT1 YYHIB 3
¢13uKK 3 BUKOpUCTAaHHSIM 1H(opMmauniiHux texHosori / A. O. CononoBHuk, B.
J. lapxo // Indopmaniitni TexHosnorii B ocBiti. — 2010. — Ne§. — C. 10-16.

5. Xyropckoit A. B. CoBpeMeHHas nuaakTuka : yueo. ais By30B / A. B. XyTopckoii.
— CI16 : ITutep, 2001. — 544 c.

A.1. YepHeHko
M. Uepkacu

®OPMYBAHHA 'EOMETPUYHUX YMIHb
YYHIB IITH3 3ACOBAMMU IKT

Anomauin. Yepnuenxo A. 1. @opmysannus ceomempuunux yminov yunie IN'TH3
3acooamu iHpopmayinino-KoMyHIKauiihux mexHoao2iu. Ha ocnosi awnanizy
HABYaNbHO-MeMOOUYHOI nimepamypu ma ocoducmozo 00C8idy BUHAYEHO 3MICMm
2eOMEMPUYHUX YMIHb VUHIB NPOGheCiUHO-MeXHIYHUX HABUANbHUX 3aK1adie. B cmammi
ONUCAHO MONCIUBOCMI BUKOPUCMAHHA KM 011 (DOPMYBAHHA KONCHOI 3 2pyn
eeomempuyrux yminv yunie IITH3.

Knwuosi cnoea: ceomempuuni eéminna, IKT, yunmi I[ITH3, 2eomempis,
MOMUBAYisl, HAOUHICMb, OUOAKMUYUHI iepU.

Summary. Chernenko Ya. Formation of vocational school student’s geometric
skills by means of information and communication technologies. Based on the
analysis of educational literature and personal experience meaning defined
geometrical skills of vocational-technical schools. This paper describes the
possibility of using ICT for each group forming geometrical skills of students of
vocational schools.

Keywords: Geometric Skills, information and communication technology,
students of vocational schools, geometry, motivation, visualization, didactic games.
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B ymoBax mBHakicHOI iH(popMaTH3alii CyCHUIbCTBA MHUTAHHS BHUKOPHCTAHHS
iHbopMariiiHo-koMyHikaiiiHux TexHonorii (IKT) B HaBuanpbHOMY TIpOIIEC] € 0COOIUBO

aKTyaJIbHUM.

Mera myOmikamii — ommcatd Jeski MoxumBocTi 3actocyBanHsS IKT mms
(hopMyBaHHS TEOMETPUYHUX YMIHb YUHIB MPOPECIHHO-TEXHIYHUX HABYAJIHLHUX 3aKJIa/IiB
(ITTH3).

[lix reoMeTpUYHUMHU YMIHHSAMH PO3YMIIOTh BOJIOAIHHS YYHSIMH CIIOCOOaMU
IOSUTbHOCTI  HAJ, TEOMETPUYHUMHM 00’eKTaMu  (TeoMeTpuuHuUMHU  irypamu, ix
BJIACTUBOCTSMHU, T€OMETPUYHUMHU BIJHOIIEHHSMHU, JIOTTYHUMH ofepamisMu Ta iH.) [1].
3a 3MICTOM Ta OCOOIMBOCTSIMHU reomMeTpuuHoi AisuibHOcTI C. B. IBaHOBa BUIUIAE TpU
rpynyd yMiHb. 3TIHO 3 YMHHOIO Tporpamoro 3 maremMaTuku B yuHiB 10-11 kmacis
CYCHUIbHO-TYMaHITapHOrO HampsMy (piBeHb CTaHIApTy) MOBHHHI OyTH c(hOpMOBaHi
HAaCTynH1 yMiHHS: 1) yMiHHA OOIpYHTOBYBaTM TI'€OMETPUYHI  TBEPIKEHHS;
2) KOHCTPYKTHBHI BMIHHS; 3) YMIHHS BHMIPIOBaTH 1 OOYMCIIIOBATH T€OMETPUYHI
BenmunHM [1]. Ha Hamy nymky, gaHy kiacuQikaiiio yMiHb MOXHA BUKOPUCTATH 1 JUIS
y4HIB MpodeciiHO-TeXHIUHMX HaBuanbHUX 3aknanaiB (IITH3), siki BUB4aIOTh F€OMETPIIO
3a TIEIO 3K MPOrpaMol0 3 MaTeMAaTUKK Ha piBHI cTaHaapty. Ilpote, ii BapTO JOMOBHUTH
YMIHHSIM T€OMETPUYHOTO MOJENIIOBAHHS Ta YMIHHSM OIEpYyBaTU T€OMETPUYHUMHU
noHsaTTsIMU. Amke yuni IITH3, Ha BiaMiHY BiJ IIKOJSAPIB, BXKE OMNAHOBYIOTH
KOHKPETHY CHEliaJIbHICTh. TOMY BaXKJIMBO HABUUTHU iX OaYUTH MOXIJIHMBOCTI
3aCTOCYBaHHSI reoMeTpii B MalOyTHINA mpodecii 1 peanizoByBaTH iX JJsi BUPILIECHHS
BUPOOHHUUYUX MpoOJieM. YMIHHS OINEepyBaTU 3arajlbHUMHU TOJIOXKEHHSIMU KypCy
reometpii C. B. IBaHoBa po3risimae sK OAMH 13 KOMIIOHEHTIB TPYyNU YMIHHS
oOrpyHTOBYBaTH TeomeTpuuHi TBep/ukeHHs. s yuniB [ITH3 ywminas onepyBatu
r€OMETPUYHUMU MOHATTAMHU BapTO BUIUIMTU SIK OKPEMY Ipyly yMiHb. TakuM 4MHOM
M1IKPECIUBIIN 0COOTUBY HEOOX1IHICTh MPUIUIATH yBary (OpMyBaHHIO LIOTO YMIHHS
K 0a30BOro JUIsl 1HIIMX TEOMETPUYHHX YMiHb. AJDPKe, HE MOXe HTHU MoBa Npo
BHUMIPIOBAaHHS, JOBEJICHHS, OOYMCIIEHHS UM MTOOY0BY 300paKeHHs HEBIIOMOTO 00’ €KTA.
Ockinbkd OCHOBHA Maca JiTed, siki Berymatoth go I[ITH3 mae mocuth ciabky
MiITOTOBKY 3 T€OMETpii, TO MOCTa€ MoTpeda B IPYHTOBHOMY IMOBTOPEHHI OCHOBHHX
O3Ha4Y€Hb MOHSTh, POPMYJI, BIACTUBOCTEN T€OMETPUYHUX (ITyD.

Taxum unnoMm B yuHiB [THT3 marots Oyt cpopmMoBaHi Taki TeOMETPUYHI YMIHHS:
1) yMiHHS omepyBaTH TE€OMETPUYHUMH TMOHATTAMHU; 2) YMIHHS BHUMIPIOBaTH 1
OOYHUCIIOBATH T'€OMETPUYHI BEJIWYMHU; 3) KOHCTPYKTUBHI YMiHHSA; 4) yMIHHSA
OOTpYHTOBYBAaTM  TIE€OMETPUYHI  TBEPIKEHHS; S5) yYMIHHS  T€OMETPUYHOIO
MO/ICJIIOBaHHSI.

3HauyHUNA BIUIMB Ha (OPMYBaHHA T€OMETPUYHHUX YMIHb YYHIB CTBOPIOE
3acrocyBanHs IKT. Hacamnepen BapTo BIAMITUTH, BHUCOKY €(EKTHBHICTb
Bukopuctanus IKT Ha ypokax reomerpii y ABOX HampsiMkax: 1) namus MOTHBalii
HaBYAIBHOI IISUTBHOCTI Ta 2) JJIS HAOYHOCTI.

3aBasku IKT BuutTensb, BUTpaTHBIIM HebaraTto 4acy, MOXKE YCIIIIIHO
MOTHBYBATH Y4HIB JI0 pOOOTH Ha ypolll, TPOOYAUTH Mi3HABAILHUN IHTEpPEC, TTOKa3aTh
3B’S130K HABYAJILHOT'O MaTepially 3 pi3HUMH c(pepaMu JTIOACHKOTO KUTTS, 30Kpema 1 3
npodeciero, SIKy OMaHOBYIOTh yuHi. [[7s mMoTHBaIlii HaBYAJIBHOI MISUIBHOCTI YYHIB
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JOLIJIBHO BUKOPUCTOBYBATH Npe3eHTAllli, BICOpOIUKH. [leMoHCTpaniiHuii MaTepia
MOXe OyTH MIATOTOBaHUM YYHSIMHU B SKOCTI JOMAIIIHBOTO 3aBJaHHA. TakuM YMHOM
MOXHa OpraHi3yBaTHM CaMOCTIiHY 4YM TpymoBy poOOTy Y4YHIB, IIOKa3aTu
MDKIPEIMETHI 3B’S3KH. 3HAYCHHS HAOYHOCTI HABYAJIBHOTO MaTepialy BaKKO
nepeoLiHuTH. BUBUEHHS cTepeoMeTpii 3HAYHO MOJIETIIye MOXJIMBICTh A€MOHCTpaIli
PI3HUX IPOCTOPOBUX TUT Ta iX KOMOIHAIIN 3 pI3HUX pakypciB Ta B po3pizi. CydacHi
MporpaMHi 3acoOM J03BOJISIIOTH CTBOPIOBATH MPOCTOPOBI JAMHAMIYHI MOJAENTI 0
pizHux 3anay. Takox 3 gomomoroio IKT Buurens Moke IiKaBO MoJAaTH 3aaavy,
CTBOPUTHU MPOOJIEMHY CUTYALIIO.

Jns  hopMyBaHHA YMiHHA oOnepyeamu 2eoMempuyHUMU NOHAMMAMYU 3PYyYHO
KOPUCTYBATHUCS Mpe3eHTALIIMU. 3a JIONIOMOT0I0 PUCYHKIB, MPEICTaBICHUX Ha Claifax,
BUMTEJb MAa€ 3MOIY OpraHi3yBaTh IIBUJAKE Ta e(QEeKTUBHE BHUBYEHHS HOBHX
TrE€OMETPUYHUX TOHATh YW TMOBTOPEHHS BXE BIIOMHX, 3alPONOHYBaTH YYHSM pi3HI
BIIPaBH Ta PopMH POOOTH.

Takoxx BapTO KOPHUCTYBAaTHUCS MOMKIIMBOCTSIMH BEO-CEpBICIB, IS Bizyamizarlii
noHsATh. CTBOPEHHS, TaK 3BaHOI. «XMapH CIiB» He 3aiimae Oararo yacy. Bukopucranus
«XMapH CII1B» MOKIIMBE Ha PI3HUX €Tarnax ypoKy. 3 HeI0 3pyYHO BBOJIUTH HOBI IOHATTS,
3aKpIIUIIOBAaTH BUBYEHMI MaTepiasl, axkTyali3yBaTH OIOpPHI 3HAHHA, MPOBOJIUTH
KOHTPOJIb Ta KOPEKIIIO 3HAHb.

DOpMYBaHHIO VYMIHHA GUMIPIOGAMU | OOYUCTIOBAMU 2€OMEMPUYHI BETUYUHU
cCIpusie BUKOPUCTAHHS 1HTEPAKTUBHUX MYJIbTUMEAINHUX IUAAKTUUHUX irop. Taki
IrpM BUMTEIb MOKE CTBOpPIOBaTHM caM a0o0 MiAOMpaTH Ha CHELialbHUX calTax.
Hanpuxmnan, Ha caiti www.umapalata.com. Umaigra (Ul) sBnsge coGoro 1HTEpHET-
MPOEKT JAMCTAHLIMHOTO HaBYaHHS 1 MPOMOHYE HOBY OHJIAMHOBY CHUCTEMY JUIS
CTBOpPEHHS, MyOJiKalii Ta BUKOHAHHSA AUAAKTHYHUX irp s giteil. Ul moxe Oytu
JIerKO  iHTErpOBaHMII B  OCHOBHMH HaByanbHMH mporec. Moro MoxHa
BUKOPHUCTOBYBATH SIK B IIKOJII TaK 1 BIOMA, sIK 1HAUBIIyaIbHO TaK 1 IJis TPy YUHIB.
Hoctyn mis kopuctyBada MOiIuMBUM B 1Box Bepcisix: Editor 1 Class. Ul Editor nae
MOXJIMBICTb CTBOPIOBATM IFPU HAa NPOTOTUNAX, MIATOTOBIEHUX JJIA PI3HUX
MpeIMEeTHUX 00JacTeil, MOB, pi3HUX BiKOBUX rpyn 1 BuiB BipaB. Ul Class Bkitodae
Editor 1, kpimM TOr0, 103BOJISIE BUMTEIEB] TOTYBaTH 3aBAaHHs Ha 0a31 CTBOPEHUX irop,
MPEACTABIATU IX YUYHSM, KOHTPOJIOBATH PE3YyJbTaTH iX PO3B'sI3aHHA, €KCIIOPTYBaTH
naHl. Y4Hi BUKOHYIOTh 3aBaaHHs depe3 BOynoBanuil Ul Player, 3apo0nsitoTh ouku 1
IIPU3H, NIEPETIAIA0TH CBOI PE3YIbTaTH [5].

Cepen irop, mpencTaBICHUX Ha CalTi, € Taki, IO SBJISIIOTH COOOI0 TpEeHaKepHU
IUIsl YCHOTO 0OUYuMCIeHHs, Hanpukia rpa « BoBk 1 3aenb». BoHu 1at0Th MOXKIUBICTD Y
1iKaBii 1rpoBidi (Qopmi MOTpeHyBaTHCS BUKOHYBaTH OCHOBHI apudMeTwyHi naii 3
guciamu. Jlns Garatbox y4HIB IIe OyJe KOpUCHO. Axke sl Toro, 100
OOYHUCIIIOBATH T€OMETPUYHI BEJIMYMHHU, HEOOXITHO BMITH MPABUIBHO BUKOHYBATU
J0/IaBaHHS, BIJHIMAHHS, MHOXXEHHsI Ta AUICHHS. MOXJIMBICTH BHUOpaTH KUIBKICTh
3aB/laHb, MIBUJAKICTh Ta apuMETUuHl [ii, SIKI 3yCTpIYaTUMYThCS B MPUKIAJAX,
pOOUTH TPy IIKABOIO KOKHOMY. ['paBerb Moke JIeTKO Migi0opaTH ONTUMAIBHUN s
cebe piBeHb CKJIAHOCTI Ta, MIABUIIYIOYH MOro, MOKPAILyBaTH CBOI HABUYKU YCHOI'O
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oOuucienHs. OCHOBOIO AJi1 YMiHHSI OOUHCIIIOBATH TUIOLII Ta 00’€MU MHOTOTIPAHHUKIB
Ta TUT OOEpTaHHA € yMIHHS OOYMCIIOBaTH IUIowll rmiockux ¢iryp. Ilpuragatu
dbopMynaM Ta MOTpeHYBAaTHCS OOYHUCIIOBATH IUIOLII PI3HUX T€OMETPUYHHUX (Iryp
MOXHAa 3a JIONOMOIOI0 JUJAaKTHYHOI Tpu «Jlyxkaiika». CyTb rpu mojisrae B
OOYHMCIIEHH] IUIOLIl TOJs, sike HeoOximHo 3acisatu. Ilone Mae ¢opMy mneBHOI
reoMeTpu4Hoi ¢irypu. ['paBenp Mae MOXKIMBICTb CKOPUCTATUCS KaIbKYJISTOPOM.
dopma 1o KOKHOTO pa3y 3MIHIOETHCS.

BukopuctanHs onucaHUX IUAAKTUYHUX 1MOp JOMOMOXKE AaKTHBI3yBaTH OMOPHI
3HaHHS YYHIB Ta 3allOBHUTH MPOTAJIMHU B 3HAHHIX, YMIHHSX, HaBWYKaX. JlOIUIBHO
O3HAMOMJIIOBATH YYHIB 3 IrpaMu Ha ypokaX. OpranizyBatd poOOTy Y4HIB 3 TaKHUMH
irpaMu MOkHa y GopMi PpOHTAIBHOI YK CaMOCTIHOT poOoTu. [losicHUBIIN sIK 3HANTH
noTpiOHUI pecypc B MEpEXk1 IHTEPHET, BApTO 3alPOINOHYBATH MIOTPAaTH B TPy BAOMA.

Koncmpyxmueni eminms

Came miig hopMyBaHHS KOHCTPYKTHUBHUX yMiHb HallO1Ib1I BaxkiauBa poisb IKT.
AJKe MOXIIUBICTh JEMOHCTpaIlli MOKPOKOBOi MOOYI0BU 00’€MHOT0O 300pakK€HHS
cIpHsi€ pO3BUTKY IIPOCTOPOBOTIO MUCIECHHS, YABH YUHIB. MOMXJIMBOCTI 3aCTOCYBaHHS
1H(pOpMaIlIITHO-KOMYHIKAIIMHUX TEXHOJIOT1M (Ha MPUKIA[l BUIBHOTO MPOIPAMHOIO
3a0e3neueHHss GeoGebra) misg epexkTUBHOTO (OpPMYBaHHS KOHCTPYKTUBHUX YMIHb
y4HIB Npo¢eCciHHO-TEXHIUHUX HaBYAIBHMX 3aKIa/iB BXKe JETaJbHO PO3IIISAANUCA
HaMmu [2]. OcoOIUBICTIO IIi€T TPOrpPaMHU € Te, IO MPOCTOPOBI TiJIa MOKHA PO3IIISIIATH
3 pI3HUX PaKypcCiB Ta JIETKO 3MIHIOBaTH, YOTO HE MOKHA 3pOOHUTH B 301IUTI. Takox
icytots 1Hm [II13, 3a gomoMorowo fAKUX 3pyYHO BHUKOHYBaTH MOOYI0BU
npocropoBux 300paxkenb. Hanpuknaa, GRAN-3D, DG.

BukopucranHs mpe3eHTauid Uisi PO3BUTKY KOHCTPYKTUBHUX YMIHb TEX
KOpHCHE, aje iX CyTTEBUM HEIOJIIKOM € Te, [0 BUMTENIb MOXKE MPOJEMOHCTPYBaTU
Mo0yI0BY TUIHKU B HE3MIHHOMY TOpSAKY. [le 0coOIMBO BaXKJIMBO TIiJT 4YaC BUBUYEHHS
nesikux tem (Hanpukian «l[loOymoBa mepepi3iB MHOTOIpaHHHKIB»). XoTuiocd O
TaKOX BIAMITUTH, II0 3a JIONOMOIOI PHUCYHKIB, CTBOPEHMX Ha KOMII IOTEpi,
BUKJIaJlay Ma€ 3MOTY pOo3poOUTH poOouMil TUCT yuHs. sl 3aCBOEHHS ACSKUX TEM €
Iy’Ke LIHHOI0 €KOHOMIS Yacy Ha moOyjoBax mnpoctopoBux (iryp. Ha npukian, mpu
BHUBUYEHHI TEMHU IE€PEPI3U MHOTOIPAHHUKIB 3PYUYHO MPAIIOBAaTH 3 POOOYUM JIUCTOM, HA
SAKOMY BXX€ € TOTOBI PUCYHKHM MHOTOTPaHHUKIB. YUHI X MOXYTb 30CEPEIUTH CBIii
yac 1 yBary caMe Ha BUKOHaHHI o0y10B nepepiziB. [Ipu BuBuenH1 Temu «IIpaBuibHi
MHOTOTPaHHUKK» POOOYMH JHMCT Jla€ MOXIIMUBICTH 30€perTd B 3OLIUTI PUCYHKHU
MHOTOTPaHHUKIB. 30epiratu Taki JMCTU 3pYyYHO B POOOYOMY 3OIIUTI, 3aKpPIMHUBIIU
CTEIIEPOM.

Yminns obrpynmoeyeamu ceomempuuni meepodicenus

st Toro, mo6 oOIpyHTOBYBAaTHM I€OMETPUYHI TBEPKEHHS, YY€Hb MOBHHEH
PO3YMITH CYTh IIbOTO TBEPIKEHHS Ta YSBISATH Horo umoctpaiito. JlomoMortu B
npoMy Moke BukopuctanHa pizHux IIII3, npesenrariii, Bigeo-posukiB. 3Ha4Ha
KUIbKICTh MOJIENeH, Kl JO3BOJIAIOTH 3pO3YMITH Tail UM IHIIUNA MaTEeMaTUYHHUH (aKT,
MICTUThCSI Ha caiiTi www.etudes.ru. Ha npoMy caiiTi npecTaBieHi eTio1, BUKOHAH1
3 BUKOPUCTaHHSIM CydacHoi kKomm'torepHoi 3D-rpadiku, 3axornuiorde 1 I[IKaBo
PO3MOBIAAIOTH PO MATEMATHUKY [6].
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Omxe, BukopuctanHs IKT Ha ypokax reomerpii po3mIMprO€ MOXKJIMBOCTI JJIst
HA0YHOTO CYINPOBOAY HABUAJIBHOTO MaTepialy, MOTHBAIli HaBYAIBHOI IISUIBHOCTI,
e(heKTUBHOTO PO3MOJITY Yacy, aKTHBi3allii ONMOPHUX 3HaHb Y4HIB. Bce 1ie, B CBOIO
4yepry, CTBOPIOE MO3WTHBHHUI BIUIMB Ha ()OpPMYBaHHS I'€OMETPUYHUX YMiHb YYHIB
[ITH3. Onucani npukiaagn He BUYEPIYIOTh BCl MOXIUBOCTI Bukopuctanusa IKT s
(GbopMyBaHHS TEOMETPUYHUX YMiHb YYHIB. MOXJIMBI MOAaNblll JOCHIKEHHS B
[[bOMY HaIpSMKY.
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IHOOPMALIHHO-KOMYHIKALIAHI TEXHOJIOTTI SIK 3ACIB
YAOCKOHAJIEHHSI METOIUYHOI NIATOTOBKUA MANBYTHIX
YUUTEJIB MATEMATHUKH

Anomauia. Y cmammi po321AHYMO MONCIUBOCNI BUKOPUCMAHHA CYYACHUX
IHPOPMAYIIHO-KOMYHIKAYIUHUX MEXHON02IU 8 cucmemi MemoOuyHoi ni02omoeKu
MAOymHix yuumenie Mamemamuxu.

Knwuoei cnoea: memoouuna  ni0o2omoska, cucmemu  KOMN 1OMepHOT
Mamemamuxu, MoOINbHI IHGhOPMAYTUHO-KOMYHIKAYIUHI MEXHO02I] HABYAHHSL.

Abstract. The article discusses the possibility of using modern information and
communication technologies in methodical preparation of future teachers of
mathematics.

Keywords: methodical training, computer mathematics systems, mobile ICT
training.

Meronuka HaBYaHHS MaTEeMaTUKM BIJIrpa€ 3HAYyHy poJib y MiATOTOBIII
MalOyTHIX Y4YUTENIB MaTeMaTUKA SK VY IUIaHI (OPMYBAaHHS TEBHOTO pIBHA
MaTeMaTU4YHOI KyJIbTYPH, TaK 1 B TUIaHI pO3YyMIHHS MaOyTHIMH (haxiBLSIMU CYTHOCTI
MPAKTUYHOI CIPSMOBAHOCTI MaTeMaTUYHUX Jucuuiutid. [Ipu 1mpomy piBeHb Ii€i
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MIJrOTOBKM MOBUHEH C(OPMYBaTH y CTYACHTIB KOMIIETEHIi IIOJ0 BUKOPUCTAHHS
CydacHUX 1HGOpMALIITHUX TEXHOJIOT1H y MallOyTHIH npodeciiHiil isIbHOCTI.

Pa3zom 3 TUM y MaTeMaTH4Hiil OCBITI CHOT'OJIHI CIIOCTEPITa€ThCs Pi3Ke 3HUKEHHS
PIBHS MaTeMAaTUYHOI KyJIBTYPHU Cy4aCHOT MOJIOI, IX Mi3HABaJIbHOI aKTUBHOCTI [4].

bararo ngocmigHuKIB TIpoOJeM MaTeMaTHYHOI OCBITU BiJ3HAYaIOTh, IO
iH(OpMaIiitHO-KOMYHIKAI[IHI TEXHOJIOT1l Ta 1HHOBAIlIHI IMeJaroriyHi TEeXHOJOT1l
MOBUHHI CTaTH OCHOBOIO METOJUYHHUX CUCTEM HABUYAHHS MAaTEMATHUKH.

3HauYHUN BHECOK y KOMII I0TE€pPHU3allil0 HABYaHHS BHECIIM TaKl HaykoBil, sk P. C.
I'ypeuu, M. 1. Kanmax, B. B. Jlamiucekuii, H. B. Mop3ze, C. O. Cemepikos.
JlocnipkeHHs, sIKI  MOB’si3aHl 3 1HQOPMALIMHUMHU  TEXHOJIOTISIMA ~ HaBYaHHS
MaTteMaTHKH BioOpaxkeHi B podotax A. I1. €pmosa, O. I. JIsmenka, C. A. Pakosa, K.
I. CnoBaka, O. B. CniBakoBchKOro Ta iH. BuknukarooTts iHTEepec mpani HaykoBIiB HO.
O. Hopomenko, B. A. Kaiimina, A. A. Ky3nernora, B. M. MonaxoBa Ta iHIINX, y
AKUX BIIOOpakeH1 pe3ysbTaTH IOCHIKEHb B Taiy3i 1HGOPMATHUBHOI MiATOTOBKH
MaiOyTHIX yUYUTEIIB.

AHaJli3 HayKOBHUX JOCIIKEHb 1 BJACHUM TOCB1 POOOTH BUUTEIEM-METOIUCTOM
y HBK:3OIII I-III ctyneHiB-riMHa3ist Aal0Th MMiJICTAaBU KOHCTATYBaTH, 1110 BOJIOIHHS
YUUTEISIMUA MaTEMaTUKH 1HQOPMALIHHUMH TEXHOJOTISIMU € HEOOX1HOIO CKJIaI0BOIO
KOMITETEHTHOCT1 BUUTEIIS.

MeToro cTaTTi € PpO3KPUTTS MOXKIMBOCTEH BHUKOPHUCTAHHS 1H(OpMaliiHO-
KOMYHIKAIlIMHUX TEXHOJIOTIA B CHCTEMI METOAWYHOI TMIATOTOBKH MaWOyTHIX
YUUTEIIB MaTEMaTUKH.

[lig cyyacHumu iH(MOpPMAIIHHUMU TEXHOJOTIIMHU MH PO3YyMIEMO TEXHOJOTIi
(MeTonu, 3acoOM) CTBOPEHHs, MepelaBaHHs 1 30€pEeKECHHS HaBUYAJIbHUX MaTepialliB,
oprasizariii i CyrpoBoAy HaBYaJILHOTO MIPOIIECY.

CyuacHi iHbOpMaIliifHI TEXHOJIOT1T HaBYaHHS HAJAI0Th IIMPOKI MOXKIUBOCTI JIJIsI
iHTeHcHdikalii Ta oNTUMI3alli HaBYAIBHO-BUXOBHOTO TIPOIIECY, aKTHBIi3allii
MI3HABAJIBHOI JISJIBHOCTI M PO3BUTKY TBOPUOIO MUCJIEHHS MalOyTHIX (axiBIiB,
CaMOCTIHHOCTI TIPU BUBUCHHI HaBYAILHOTO Marepiaiy, JaloTh MOKJIUBICTh 3a1ydaTH
CTYJICHTIB JI0 HAyKOBO-JIOCIITHUIIBKOI ISUTBHOCTI.

3a3HauyMMoO, 10 HE KOXKE€H BYUTENb MCHUXOJOTIYHO TOTOBUM O BUKOPHUCTAHHS
1H(pOpMaIIITHO-KOMYHIKAI[IHHUX TEXHOJOrH y CBOill mpodeciiiHiii MisNIbHOCTI, A0
PO3YMIHHS TEHJEHIIN pO3BUTKY I1HQOPMALIMHUX TEXHOJIOTIH, MOXJIMBOCTEH Ta
pe3ynbTaTiB iX BHOpoBakKeHHS. CHUCTEMHY METOAWYHY MIATOTOBKY MaiOyTHBHOIO
BUUTENSI MAaTEMaTUKU MOKHa 3a0€3MeYUTH JIMIIEe, SKIIO MPOBOJUTHU TMPAKTHYHE
HABYaHHS 3 BUKOPUCTAHHAM CY4YaCHUX TEXHIYHMX Ta MPOrpaMHHUX 3aco0iB. Y Takuid
cnoci0 y maitbytHporo (axisus 0yayTh hopmyBatucs 1HGOpMAIiiTHO-KOMYHIKAI[1HH1
KOMIIETEHIT].

o  cydacHux  iHpOpMAaIIHHO-KOMYHIKAIIMHUX  TEXHOJIOTIH  HaBYaHHS
MaTeMaTUKH, Ha Hallly IyMKY, HaJIeXaThb:

- CUCTEMH KOMII’ IOTEPHOI MAaTEMATHUKHU;

- MOOUIBHI 1H(OpPMaILIITHO-KOMYHIKAIIHH1 TEXHOJIOT1i HAaBYaHHS;

- MaTEMAaTHYHI CePEeIOBHUIIIA.
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Jlo cucteM KOMII'IOTEpPHOI MaTeMaTUKH BIJHOCSHTh BUIBHO TOIIMPIOBAHE
MporpaMHe 3a0€3MEUeHHs] [JIs EJEKTPOHHOr0, JHUCTAHIIHHOTO 1 MOOUIBHOIO
HaByaHHSA. ToOTO BUKOpUCTaHHA cucTteM Komm'torepHoi martematuku (GRANI,
GRAN-2D, GRAN-3D, I'padiku 3.0.3, Advancer Grapher, wxMaxima, SMathStudio
Ta 1HINI), SIKI MpU3HAYEH] JUIsi BUKOHAHHS CHUMBOJIBHUX, alreOpaiyHuX 1 YUCEeIbHUX
pPO3paxyHKiB, rpad1yHUX MOOY/I0B.

PosristHemo oJiHy 3 cUcTeM KOMIT IOTEpHOI MaTeMaTHKH, 10 3TrajlyBajacs BHUIIE,
GRAN-2D. Jlana cuctema MOX€ BUIBHO BHKOPHUCTOBYBAaTHUCS TMPU HaBYaHHI
BUKJIaJlaHHA reomeTpii. Tak, BUKOPUCTOBYIOYM II0O CHCTEMY, CTYJCHTH MOXYTb
CTBOPIOBATH 300pakeHHS, K1 € JTUHAMIYHUMHU.

Hapuanbsny cuctemy GRAN 3 ycnixom MoxHa BUKOPUCTOBYBATH HE TUIBKH IS
HAaBYaHHS BHUKJIaJaHHS TreoMmerpii, a 1 anreopu. GRAN MokHa BUKOPHCTOBYBATH 1
st OOYMCIeHHS 3HAUY€Hb BU3HAYEHUX IHTErpaliiB Ta MOXIJHUX, PO3B’sI3yBaHHSA
CUCTEM PIBHSHB Ta 1HIIIE.

VY mpoueci BUBYEHHS B KypCcl METOAMKM HaBYaHHSA ainreOpu BIaCTHBOCTEM
¢byHkuii Ta ix rpadikiB 3 MOXKHa BHUKOpHCTOByBaTH mnporpamy I['padiku 3.0.3.
3py4HOI0 Y BUKOPUCTAHHI 1 3 LU0 HU3KOI KOPUCHUX BIACTUBOCTEH € Mporpama
Advancer Grapher. 3a nponmomororo Iii€i mporpamMud MOXXHA OyayBatu rpadiku
GyHKLIHA, 00YMCITIOBATH 1X 3HAYEHHS, IPOBOJIUTH JOCIIKEHHS (YHKIIIMN.

binbm notyxaumu nporpamamu € wxMaxima, SMathStudio, sixi 103BOJISIOTH
OyayBaTH MaTeMaTHU4HI MOJIEN, sIKI ONUCYIOTh (h13UUHI, XIMIYH1, COLI1aJIbHI TPOIIECH.

Jlo MOOUIbHMX 1H(POPMaLIMHO-KOMYHIKAI[IHHUX TEXHOJOrH HaBYaHHS MH
BIJHOCUMO MOOLIBHI amapaTHi Ta MNpOrpaMHi 3aco0H, sKI MpU3HAYEH] IS
OTpUMAaHHs, 30€pe’KeHHs, OIpAaIlOBaHHS Ta BIATBOPEHHS ayJio-, BiJI€0-, TEKCTOBHX,
rpadiyHUX Ta MYJbTUMEIINHUX TaHUX.

CyvacHumu 3aco0aMy HaBYaHHS MAaTEMAaTUKH € TakKl amapaTHi 3ac00M: MOO1IbHI
TenedOHH, eIEKTPOHH] KHUTH, TUIAHIIETH, HOYTOYKH Ta IHIIE.

MaremaTuyHe cepeloBHILEe BU3HAYaOTh [3] K BIAKPUTE MeEpExKHE
1H(OpMaIiTHO-00YUCTIOBAJIBHE TIPOTpaMHE 3a0€3IMEeUeHHsI, 10 HaJa€e KOPHUCTyBady
(BUKIagady, CTyACHTY, YUYHIO) MOXJIHMBICTb JOCTYNy A0 1HGOpMAaLIHUX pecypciB
MaTE€MaTUYHOr0 1 HaBYAJIBLHOTIO MPHU3HAYEHHS, CTBOPIOIOYM YMOBHU ISl €(EKTUBHOI
oprasizaiii HaBYaJIbHOIO MPOLECY Ta IHTErpaiii ayJIuTOpHOI 1 M03aayIUTOPHOI
poboTH.

OCHOBHUMU CKJIAJOBUMHU MaTEMaTUYHOI'O CEPEAOBHILA €: MPE3EHTAllli, Mepexa
InTepHeT, HaBYaJIbHI MaTepiaau B €JIEKTPOHHOMY BHIJISAL, MYJIbTHUMEAiNHI 3aco0u,
TECTOBI MPOrpaMH, TUHAMIYHI MAaTEMAaTUYH1 MOJIENI.

3actocyBaHHA  1H(OOPMAIIHHO-KOMYHIKALIMHUX  TEXHOJIOTIH Yy  cHUCTeMi
METOJMYHOI MIATOTOBKM MailOyTHHOTO BUUTENS MATEMATHKH HAJacTh MOKJIMBICTbH
MIJBULIUTH PiBEHb MIATOTOBKH, MAaTEMaTUYHY KYJIbTYpY CTYAEHTIB, c(hOpMYyBaTH B
HUX 1H(GOPMALIMHO-KOMYHIKAIIHI KOMIIETEHLIi, fKi HeoOXigHl y mnpodeciiHii
TISIBHOCTI.
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M. BigHug

AJITOPUTM PO3II3HABAHHA PYKOIIMCHUX CUMBOJIIB 13
CAMOHABYAHHAM

Anomauisa. Y pobomi posenanymo ma MoOUPIKo8aHo aneopumm po3nizHaA8aHHs
306padicenvb. Pospobneno Hetipomepedicesuti po3nizHaeay pPyKONUCHUX 2pagiuHux
CUMBONIB 13 CAMOHABYAHHAM MA A0ANMAYier 00 NOYepPKy KOPUCmysaud.

Knrwouoei cnosa: epaghiune 306padcents, po3nizHaéanHs, pPyKONUCHUL CUMBOIL,
MOOeN0B8aAHHs,  Mepedcd, 3ACMOCYHOK,  KOMNI'IomepHa 2pa,  Helpomepedicd,
KpOCnamgopmHicms, wmyyHull iHmenekm, 0a3a OAHUX, CAMOHABYAHHS.

Annotation. The article reviews and modifies the algorithm for the image
recognition. The neural network recognizer of handwritten graphic symbols with self-
learning and adapting to the user's handwriting is developed.

Keywords: graphic image, recognition, handwriting, modeling, network,
application, computer game, neural, multiplatform, artificial intelligence, database,
self-learning.

[IpoOnema sIKICHOTO pO3Mi3HABaHHS 300paK€Hb CHOTOJHI € HaJA3BUYANHO
aKTyaJIbHOIO 1 Ma€ BaXKJIMBE MPAKTUYHE 3HaYeHHS. Pe3ynbTaT JOCHIIKEHb B LILOMY
HampsiMi 3HAaXOJATh LIMPOKE 3aCTOCYBaHHA Takux cdepax fK: ouudpoByBaHHS
JOKYMEHTIB; po3poOka cucteM KiOep3axucty; po3poOKa IHTEIEKTyalbHUX
1HTepdEiCIB ISt KOMI' IOTEPHUX MPUCTPOIB Ta OaraTbox 1HIIMX.

BupimenHss 3a3HaueHoi BuUIIE MNpoOJIeMH BHMAarae HOBUX HETPaJMIINHUX
MIJXO0IB, PO3POOKM Ta BUKOPUCTAaHHS HOBITHIX METOJIB, TEXHOJIOTIM Ta
IHCTPYMEHTIB — IITYYHOTO IHTENEKTY, MITYYHUX HEHPOHHHX Mepexk, MOOUIBHHX
TEXHOJIOT1i, MAaITMHHOTO HaBYaHHA Tolo. Ha choroaHimHii AeHb came Taki METOAU
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1 TEXHOJIOT1i € HalOUIbIl MOMYJSIPHUMHU 1 MEPCHEKTUBHUMHU B PO3pOOIl O3HAUYEHOI
TEMHU.

O6’ekTOM JOCHIKEHHS B poOOTI € TpOLEeC po3Mi3HABAHHS TpapiyHUX
300pakeHb. lIpenMeToM MOCHIIKEHHS € alfOPUTM PO3MI3HABAHHS PYKOMHCHUX
rpadiYHUX CUMBOIIB.

MeTtow podoTH € JoCHiKEHHS 1 MOAM]IKalis aJlroOpuTMy PpPO3Mi3HABAHHS
PYKONMCHUX Ipap1YHUX CUMBOJIIB.

Po3mni3HaBaHHS PYKOMUCHUX CHUMBOJIB 3A1MCHIOETHCA 32 OMUCAHUM HIDKYe 4-
KPOKOBUM QJICOPUTMOM PO3Mi3HaBaHHS 300pa)keHb MOIU(IKOBAHOTO JOJIaHHAM
MOJIYJIiB CAMOHABYaHHS Ta aJanTalli 10 NoYepKy KOPUCTyBa4a 3 BUKOPUCTAHHS 0a3u
JaHUX 1A0JIOHIB pyKONUCHUX cuMBoJiiB B XML ¢opmari.

Kpox 1. Anaini3 nuisxy TOUKu

Kpok 2. OnHopa3oBuii HOBOPOT Ha «OPIEHTOBHUMA KYT»

Kpox 3. Macmira6 Ta nepeTBopeHHs

Kpox 4. Tlomyk onTuManbHOro mabdioHy

OCHOBHOIO MIEpPeBarol0 JaHOro alrOPUTMY HaJl IHIIUMHU € T€, IO BIH HE BUMArae
CKJIAQAHUX MaTeMaTUYHUX PO3paxyHKIB, ajie MpHU IbOMY 3a0e3reuye BUCOKY SKICTh
PO3Ii3HABAHHS.

Jlanuii anroputM peanizoBaHO Y HEMPOMEPEKEBOMY PO3Mi3HABAUl PYKOIMUCHUX
CUMBOJIIB, Y BHUJl KPOCIIaT(OPMHOI'O IrpOBOTr0 3aCTOCYHKY (KOMII IOTEPHOI T'pH)
«Warzards» 111 MOOUIBHUX KITIEHTIB.

Komm’torepna rpa «Warzards» sik KpocmiaaThOpMHHI ITpOBUN 3aCTOCYHOK
po3pobisiena B cepemopuiiax Unity Editor Ta MSVisualStudio2015/MonoStudio Ha
MoBi CH#.

OyHKIIIOHAJIBHO IrpOBUiA 3acTOCYHOK « Warzards» BKIIIOYAE:

O HeWpoMepeKeBU po3Ii3HaBay PyKOMUCHUX I'padiuHUX CUMBOJIIB;

o 0a3y JaHuX AOJIOHIB PYKOMUCHUX I'padiyHUX CUMBOJIB;

O MOJyJIb CAMOHABYaHHS Ta aJanTaiii 10 0COOIMBOCTEN MOYEPKY KOPUCTYBayYa.

BucnoBok: Pesynbratu Bepu@ikaiii 1 TECTyBaHHS 3aCTOCYHKa IiATBEPIUIH
BHUCOKY €(EeKTHBHICTh 3aCTOCOBAaHOTO AaJIFOPUTMY pO3IMI3HABAHHA PYKOMHCHHUX
rpadiYHUX CHMBOJIIB, HOTO TEOPETUYHY 1 MPAKTHUYHY LIHHICTh Ta MEPCIEKTUBHICTD
3aCTOCYyBaHHS $IK B cdepl MOOUIBHUX IIpOBUX TEXHOJIOTIM, Tak 1 cucTemax
OoLM(PPOBYBAaHHS PYKOIHMCHUX TEKCTIB, CUCTEM I'paOJIOTIYHUX €KCIEePTU3, KECTOBUX
ta sketch-iHTepdeiiciB ajis KOMIT IOTEPHUX NPUCTPOIB, TAJKETIB Ta MAHIMMYJISTOPIB
TOLLIO.
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3. Yabanwok O.B. Meronuka po3mi3HaBaHHA PYKONHMCHOIO TEKCTYy Ha OCHOBI
aHaJi3y BEKTOPIB PyXy 3a JOMOMOrorw ceHcopHux mnpuctpois/ O.B YabaHmok,
H.A. JonotoB. — BicHuk CXiIHOYKpaiHChKOIO HAI[lOHAJIBHOTO YHIBEPCUTETY
imeni Bonongumupa Jlans, Ne 15(204), .1, 2013. — C.73-78.

B.B. Auapymaxk
M. BigHums

PI3HI HAIIPAMMU 3ACTOCYBAHHSA TECTYBAHHA 3A JOITOMOI'OIO
BEB-CEPBICIB

Anomauin. B.B. Anopywak. Pi3ni nanpamu 3acmocyéanns mecmy@anHs 3d
oonomozoro eebd-cepgicie. Y cmammi poszenaHymo mecmosi eeb-cepsicu. YV
pe3yivmami 00CNHIONCEHHS BUSHAYEHO, WO OCHOBHUMU 3A80AHHAMU 3ACMOCYBAHHSL
mecmy8aHHs 3a OONOMO20I0 8eO-Cepsicié 6 HABYANbHO-BUXOBHOMY NpOYeci GUUJOT
WKONU HABYATILHO2O0 3AK1A0)Y €: PO3BUMOK MEOPYO20 NOMEHYIANY YUHIB, Ni0GUUEHHS
HAOYHOCMI HABYAILHO20 Mamepiany, IHmeHcu@ikayis 6cix pieHi8 HABUANIbHOZO
npoyecy, po3uwluperHs I No2IubeHHs 3MICmy HABYaAHHA, IHOUBIOyanizayis ma
oughepenyiayis naguanns. Haoaromvca ocHo6Hi Xxapakmepucmuku iCHYIOUYUX 6e0-
cepeicie.

Knrwouoei cnoea: mecmosi e6eb-cepgicu, CcKIadauHs mecmis, mecmosui
KOHMPOJLb.

Annotation. V.V. Andrushchak. Other areas of application testing using web-
services. The article reviews test web-services. The study determined that the main
tasks of application testing using web-services in the educational process of high
school educational institution are development of creative potential of students,
increase the visibility of educational material, the intensification of all levels of the
educational process, broaden and deepen the content of teaching, individualization
and differentiation studies. Provides basic characteristics of existing web-services.

Keywords: test web-services, preparation of tests, test control.

IocranoBka mnpobGiaemu. IlepcriekTUBHI OCBITHI MPOEKTH B JaHUM Yac He
MOXXYTbh pO3IJIsiAaTHCS y BipuB1 Bl BcecBiTHBOI Mepexi [HTepHET, sika He TUIbKU
ctasia B cepi OcBITH 3aco00M OOMIHY 1 TOLIMpEeHHS 1HQopMalii, oprasizaruii
JTUCKYCiH, a mepeTBopwiacsi B 3aci0 CTBOPEHHS €JIEKTPOHHOIO HaBYAJIBHOIO
cepeloBUIIa. 3aBISKH CYYaCHUM BeO-TEXHOJIOTISIM HIKOJIAPI MOXYTh OTPUMYBATH
J0JTATKOBO SIKICHY OCBITY, BUKOPUCTOBYBATH PI3HI OCBITHI OHJaiiH cepBicu. [lepen
nelaroraMyu BiJKPUBAIOTHCSI MOKIIMBOCTI PO3BUTKY MDKIPEIMETHUX 1 OCOOMCTICHUX
KOMITIETEHI1H Y4HIB.

OpHuM 3 IPIOPUTETIB PO3BUTKY OCBITU € BIPOBAIXKEHHS CYYaCHUX TEXHOJIOTIH,
AK1 PO3UIMPIOIOTH MOKJIMBOCTI YYHIB IIOJ0 SKICHOTO (pOpMYyBaHHSI CUCTEMH 3HaHb,
YMiHb 1 HABUYOK, iX 3aCTOCYBaHHS y MPAKTUYHIA JISJIBHOCTI, CIPUSIOTH PO3BUTKY
THTEJNEKTyaIbHUX 3A10HOCTEN 10 CAaMOHABYaHHS, CTBOPIOIOTh CIIPUSTINBI YMOBU /IS
HaBYAJIbHOI JISUIBHOCT1 YYHIB.

HaBuanpHuii mpouec chbOrojiHi MOBMHEH OYTH OpIEHTOBAaHUN Ha OCOOUCTICTD
Y4YHSA 1 BpaxoBYyBaTH HOro 1HAMBIAYyadbH1I 0OCOOIUBOCTI Ta 3410HOCTI.
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VYcenix y CBIJOMOMY OINAaHyBaHHI HIKUIBHOI MPOTpaMH 3aJIeKUTh BIJ TBOPYOi
aKTUBHOCTI Y4YHS Ha YpOIll, BMIHHS JIOKa30BO MIpPKYBaTH, OOTPYHTOBYBATH CBOi
JTYMKH, BMIHHS CTIIKYBAaTHUCS 13 BUUTEIIEM.

3pocTaHHs KOMIT FOTEPHUX 1 OCOOJMBO MOOUILHUX TEXHOJOTIM BHOCHUTH
MOCTIMH1 3MIHU 1 B OCBITY B TOMY uucJi 1 mpodeciitny. OcBita Oublie He 0OMexXeHa
MiclieM a00 IHCTpyMEHTaMU, TaKUMHU K apTH, ayAUTOPii ab0 MiAPyUHUKH.

Meta crarTi: NpoBeCTHM MOPIBHAJIBHUN aHali3 MOXJIMBOCTEH pI3HUX BeO-
CEpBICIB JIJIsl CKJIaJIaHHA TECTIB, SIK1 O JomoMaraiy BUMTEISIM BUTpAayaTH MEHIIE Yacy
Ha OI[IHIOBAHHSI HABYAHHS Ta MOBEIIHKU YYHIB.

Buxian ocHoBHOro marepiajay. CborojHi TECTYBaHHS € OJHUM 13 METOJIB
OLIIHIOBAaHHS HaBYaJbHUX JOCSATHEHb Y4HIB. TecTn — 1e ogHa 3 €PEeKTUBHUX (OpM
MIPOBEJICHHS KOHTPOJIIO 3HaHb. Taka popMa KOHTPOIIIO Ma€ Ty HU3KY MepeBar:

o OXOIUTIOE KOHTpPOJEM BEJIMKUN OoOCAr Marepialy; 3MEHIIYE, MOPIBHSHO 3
TpaJMLIITHUM ONUTYBAHHSM, 3aTpaTH yacy Ha 50 BIJCOTKIB;

o IIBUJKA MEPEBIPKA; OLIHIOBAHHS BEUKOI KUIBKOCTI YYHIB OJHOYACHO;

e JIa€ MOKJIMBICTH ISl BOPOBAPKEHHS MOJYJIBHOIO HAaBYAaHHS Ta CUCTEMHU
PEUTUHIOBOI'O KOHTPOJIIO;

o mependavae 00’ €KTUBHICTh OIIHIOBAaHHS 3HAHb 1 SK HACIOK, ITiJIBUIIYE
MO3UTUBHE CTUMYJIIOBAHHS MI3HABAIBHOT A1SIBHOCTI YUHIB;

¢ YHIBEpCAIBHICTh, MOXKIIUBICTh B1IOOPAa3UTH BCl CTaJli MPOLECY HABYAHHS; €
CTUMYJIIOIOYMM YMHHHKOM, OCKUIBKM IIKOJSIpI BUBYATUMYTh caMe€ Te, IO
OLIIHIOETHCS; KOHTPOJIIOE HE TUIBKM BEIUKY KUIBKICTh TEOPETUYHHUX IMUTaHb, aje i
MPAKTUYHI HABUYKH; A€ MOXIHUBICTh PO3pPOOJISATH BCEOCSIKHUN IJIAH OLIHKH 3HAHb
YUHIB.

Posnmounemo 3 BeO-cepBicy «Plickers». Mu 3BUKIM 10 YOPHO-OLIHMX
kBajpaTiB QR-ko/AiB B pekiiaMi, sika Xo4ue BIANPABUTU HAC HA SKUW-HEOYyIb CalT 3a
MOJANBIIONI 1H(OPMAIIETO, 1 B PI3HIN 1HIIOT APYKOBAHOT MPOIYKIIi, IKa HAMAraeThCs
3B'S13aTH Mamip Ta 1HTEpHET. AJjie, SIK BUSBUJIOCS, 1€
HE €JIMHE 1XHE 3aCTOCYBAaHHS.

[Iporpama  mpamroe 3 OyKe  MPOCTOI
texHouorii. OCHOBY CTaHOBIISITh MOOLTEHUM
JI0JIaTOK, CaWT 1 po3apykoBaHi kapTku 3 QR-
KOJIaMHU.

Plickers BukopucToBye muianmer ado tenedoH
BUUTENSl i1 TOro, mo6 3umryBatd QR-xomm 3
KapTok yuHiB. CaMa KapTka KBaJpaTHa 1 Ma€ YOTUPH
ctoponu. KoxxHili CTOpOHI BIANOBIZA€E CBIM BapiaHT
BianoBia (A, B, C, D), axkuii BKa3zaHuii Ha caMii

. Puc. 1
KapTIIi. quirem, 33/1a€ TIUTAHHSA, JIUTHHA BHUOHMpae ITpurciad kapmcu dass onumysanns yaris
MPaBWIBHUI BapiaHT BIJIIMOBIJI 1 MiJHIMA€E KapTKy 3a onomo2010 eeb-cepsicy
BIJIMOB1THOIO CTOPOHOIO J0TOpH. (IUB. puc. 1). Plickers

VY nomaTKy CTBOPIOETHCS CIIUCOK KIIacy, 13 MOro JI0MOMOTOK0 MOXHA JI3HATHCH,
SK caM€ KO>KeH YUCHb BIJNIOBI/IaB Ha 3alUTaHHS.
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llo6 mouatn  kopuc- ENETETEENENENES o —
tyBatucsi Plickers, HeoO-ximHO 7 =
3apeecTpyBaTuCs ~ Ha  CaWTi. .. " o i
ITicas BOT'O BUUTEIHL Noauestion s foldc
MOTparuise B iHTEepdeiic

616m10TeKu (puc. 2).

st onutyBaHHsS 0a-)KaHO
MaTu MPOEKTOP 3 MiAKIIOYCHUM
10 HBOro KoM roTepoM. Ha
KOMIT'IOTE€p1 BIAKPUBAEMO CAUT Puc. 2
Plickers, YBOAUMO I orim i Inmepaetic 6e6-cepsicy Plickers
HAaTHCKAEMO Ha MocujiaHHsS 3Bepxy «Live viewy. lle crnemianbHU peXHUM, SKUM
MOKHA KepyBaTu 3 BaIIOro MOO1JIBHOTO
tenedony. BracHe, 3apa3 HaM 1 MOTPIOHO MOOUILHUIA
tenedoH [1].

Y wmoOinbHOMY TenedoHl BIIKPUBAEMO J10JATOK
Plickers (puc. 3). Ha CTapTOBOMY €KpaHi Bam
3aMpoNoOHYIOTh BUOpATH KJiac.

[Ticns BuOOpy kiacy Bam Oyae TMOKazaHa 4Yepry
MUTaHb, IKYy MU 33/1aJI1 PaHIILIe. Puc. 3

HatuckaeMo Ha mnepiie mnuTaHHsS. SIK TIIBKM BU Buznso inmepgeticy npozpamu

. . Ha MOOIIbHOMY meneoHi
BUOpaJIM MUTAHHS Ha BalIOMy MOOUIbHOMY Tene(oHi, BiH
aBTOMATUYHO BIOOpaKae€ThCsl Ha MPOEKTOpPI uepe3 pexxum Live view. ToOTo Bam He
noTpiOHO nepedyBaT O KOMI'toTepa 1 MepeMUKaTH 1mo-HeOyAb - BCE YNpPaBIIHHSA
BEJIEThCS 3 TelePoHy.

JiTH 4YuTarOTh TUTAaHHS 1 MIJHIMAIOTH 3 KApTKU 3 BapiaHTaMU BIATMOBIJI.
VYuutenb HaTUCKAae KHOMKY Scan BHHU3Y €KpaHy 1 MOTpPAIUIsi€ B PEKUM CKaHYyBaHHS
BIIIIOBIIEH.

VY upoMy pexumi JOCUTh MPOCTO HABECTHM HA YYHIB TEJNEPOHIB - JOAATOK
aBTOMaTU4HO posmizHae QR-xoam Bcix yuHIB Biapady. Ilpu mpomy MoxkHaA He
0odATHCS «paxyBaTW» OAHa KOJ Kijibka pa3iB - Plickers Bpaxye TibKkM OJWH, CaMHii
OCTaHHI BiJIMOBiAb. TOMy, 10 pedyl, y4eHb CHOKIHHO MOXE MOMIHSATU CBOIO TYMKY
«Ha XOIy» - BCE€ L€ BPaXOBaHO PO3POOHMKAMU Tporpamu. Y AOJATKY BiApaszy X
MOKa3yeTbCss 0a30Ba CTAaTHCTHKA PO3MOJLITY
BianoBigen. CrpaBa BHU3Y € KHOMKa IS

e
OUYHUIIICHHS CTATUCTHUKMU. Qulpp er
S

@ Nouou.

eeco0 lifecell = 20:37

My Classes

® Demo Class

Jlnsg yuHiB  JOHATOK — CBOIO POAY SEHOOL
po3Bara, 110 J03BOJSE TPOXHU BIIBOJIKTHUCS
BiJl PYTMHHHUX YpOKIB 1 B IrpoBiii Qopmi (Q
BIITIOBIIATH Ha 3alUTaHHA [2]. »-

I[JISI BHKOPHUCTAaHHA TaKoi MCTOAUKHU, sAKa W
N =

MIAXOAUTh,  JUIL  HAIIOTO  MOOLIBLHOIO
HaBYaHHS €  po3poOJeHuil  BeO-cepBic
«Quipper School».
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ITnarpopma Quipper School He Tinmbku pycudikoBana, ame aOCOIIOTHO
0€3KOIITOBHA, a TAKOX € JIIICHO XOPOILIKUM MMOMIYHUKOM ISl BUKJIaAa4a.

Ha nanuii MOMeHT Ha maTgopMi € JIMIE HACTYIHI PpOCIHCHKOMOBHI KypCH: IS
9-11 knaciB - anrmiiiceka mMoBa, s 10-11 kmaciB 3 6iosorii, aias 10-ro kimacy — 3
mareMatuku. Btim, TBopui Quipper School He BHKIIOYAIOTH TOTO, IO 10 HUX
MOXKYTb JOJIATUCA 1HILI TPEAMETH.

CepBic 0CUTh MPOCTUN Yy BHKOPHUCTAHHI, ajle MPO BCSAK BUIMAJOK Ha CaWTi
PO3pPOOHUKM MOA0ANM TPO JOKIAAHOI I1HCTPYKIii. Buntenio moTpiOHO CTBOPUTH
HOBUI 00JIIKOBHI 3amucC (CepBiC MPOIOHYE 3poOUTH Iie 3a gonomoroto Facebook, ane
MOXHa OO1lTHCA 1 6€3 HbOro), BUOpaTH KJjac 1 KypcH IJisl LIbOTO Kiacy, a MOTIM
posiciatu y4HsM Komau poctyny. [IpaBma, mayis Toro, mo0 OoTpuMaTd MOXKIIUBICTD
neperiasgaTd Marepian, y4dHi TOBUHHI OyTH 3apeectpoBani B Quipper School
Learn, cneniansHoMy cepsici Big Quipper nis mkossipiB. OTxke, BOHH BBOASTH KOJI
JOCTYIly y CBOEMY YYHIBCBKOMY PO3JAUII 1 ONUHAIOTBCS B CKJIaAl CBOIO
«TEPEBEPHYTOrO KIIACY.

[Ile oanuM BeO-cepBiCOM SIKM NpPU3HAYEHUH [JIsl TMEPEBEPHYTOro Kiacy
«Showbie».

l'omoBHe 3aBnaHHs cepBicy Showbie - M0OMOMOTTH BUYHUTENSAM Ta YYHSAM
OOMIHIOBAaTHCS HAaBYAJbHUMHU MaTepiajaMu 1 JOMAIIHIM 3aBJaHHSIM O€3 30LIUTIB 1
ManepoBHX MIOJICHHUKIB.

Showbie icHye y BUIJISAl OH-JIAMH Bepcii, MpalioBaTH 3 KO MOXHA 3 OyJib-
SKOTO TIPUCTPOIO HA CalTi cepBicy, 1 sk gogatok it 10S (ToMy aKTHUBHO
BUKOPUCTOBYETHCS B IIKOJIAX, OCHAIIEHUX TEXHIYHMUMU MPUCTPOSIMU 32 TMPUHIIMIIOM
«1:1»). 3apa3 cnouaTKky aHTJIOMOBHE JI0JaTOK repeBeaeHo Ha 11 MoB.

[Ilo6 mouatu kopuctyBatucs Showbie, BuuTenat0 NOTPIOHO 3aBECTHU CBIM
aKKayHT 1 CTBOPUTH MOTPIOHY KUIBKICTH KiiaciB. KoXHOMY Kjacy NMpHBIACHIOETHCS
YHIKaJIbHUN KOJ, AKUH MOTpiOHO moBioMuTH yuHsM. [1o0 npuegHaTucs 1o kiacy,
JIITH TIOBUHHI 3aBECTH YYHIBCHK1 akaHTH [3].

BucnoBok. OueBHAHO, 110 HEMOXJIMBO 3HAWTH YHIBEpCAIbHUU IOJATOK abo
BeO-cepBiC, AKUN 3a0BOJBHSAB OM BCl MOTPEOM BUMTENIB Ta YUHIB JJis OopraHizaiii
3MIIIAHOTO HAaBYaHHS. AJie SK 0 MPaBWIBHO OPraHi3yBaTW CHUIbHY pOOOTY Ta
BUKOPUCTaHHS JI€AKUX MOOLIBHUX JOJATKIB Ta OH-JailH-cepBiCiB , Ta Lie U Yy
CYKYNHOCTI 3 pI3HUMH METOJMKAMH Ta BIACHUM BeO-cepBICOM MOOUIBHOIO
HAaBYaHHS, AKUU pPO3pOOJIEHHI 1 PO3BUBAETHCS CYTO MiJ KOHKpETHI mpodecii -
MO>KJIMBO JOCATHYTH BEIUKUX MEPCIEKTUB 1 PO3BUTKY.

Jliteparypa
1. Newtonew.com [ EnekTponHuii pecypc]. — Pexxum nocrymy: URL:
newtonew.com/overview/provodim-opros-vsego-klassa-za-30-sekund-s-
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H.b. Konusak
M. BigHug

BUKOPUCTAHHS IHTEPAKTUBHUX MYJbTUMEJIMHUX JINCTIB SIK
EJEMEHTY JIUCTAHUOIMHOI'O HABYAHHA Y BULIINH HIKOJIT

Anomauia: y cmami onucano MONCIUBOCMI BUKOPUCMAHHS MYIbMUMEOIUHO20
IHMepaKmueHo20 poboy020 TUCMA SIK IHCMPYMEHM) OUCMAHYIUHO020 HABYAHHS.

Knrwouoei cnosa: oucmanyiiine naguanus, éeo 2.0, wize.me, mMyaibmumeoitiHui
IHmepakxmusHuil pooouutl 1UCm.

Annotation: The article describes the possibilities of using multimedia
interactive worksheet as a tool for distance education.

Keywords: distance education, Web 2.0, wize.me, multimedia interactive
worksheet.

CeiTOBHI Tmpolec Mepexony BiJ IHAYCTPIAIbHOIO 10 1H(POPMALIHHOTO
CYCIUJICTBA, @ TAKOX COILIaJIbHO-€KOHOMIYHI 3MiHM, 110 BiAOyBalOThCS B YKpaiHi,
BHUMAaraloTh CyTTEBUX 3MiH y 0aratbox cdepax AisIbHOCTI JepkaBu. B mepury uepry
1e crocyerbes peopmyBanHs ocBiTH. HanionansHoOM0 porpamoro «OcBita. YKpaina
XXI cropiuus» [3] nepeadadeHo 3abe3neyeHHs] pO3BUTKY OCBITH Ha OCHOBI HOBHX
MIPOrPECUBHUX KOHIIEMIIIH, 3aMpOBaPKEHHS y HAaBYAJIbHO-BUXOBHUH MPOIIEC HOBITHIX
MEeJaroriyHuX TEXHOJOr1M Ta HAyKOBO-METOAMYHHUX JOCSTHEHb, CTBOPEHHS HOBOIi
cucteMu 1H(popmamiiHoro 3a0e3NedyeHHs OCBITH, BXOJKEHHS YKpaiHu Yy
TPAaHCKOHTUHEHTAIbHY CUCTEMY KOMIT I0TepHOI iHpOopMallii.

VY Konnenmii po3BUTKY IWUCTAHIINHOT OCBITM B YKpaiHi [2] HaBeaeHO Taki
BHU3HAYEHHS OCHOBHUX TEPMIHIB:

v’ JlucTaHuiiina ocsiTa — 1e (opMa HaBYAHHS, PIBHOI[HHA 3 OYHOK, BEUiPHHOIO,
3a04HOI0 Ta EKCTEPHATOM, IO peasli3ye€ThCsl, B OCHOBHOMY, 3a TEXHOJIOTISIMU
JUCTAHI[IHHOTrO HaBYaHHSI.

v/ TleparoriuHi  TEXHOJIOTII [OMCTAHIIMHOTNO HABYAaHHS — 1€ TEXHOJIOTIi
OMOCEPEJIKOBAHOTO AKTHUBHOTO CIUIKYBaHHS BHUKJIAJadiB 31 CTyJEHTaMu 3
BUKOPUCTAHHSM TEJIEKOMYHIKALIITHOrO 3B 43Ky Ta METOJOJOrIi 1HIUBITyalIbHOI
pOOOTH CTYAEHTIB 3 CTPYKTYpPOBAaHUM HaBUaJIbHUM MaTepiasioM, MPeICcTaBICHUM
y €JIEKTPOHHOMY BUTJISIII.

v' Indopmaniiini TeXHOI0ri AUCTAHIIHHOrO HABYAHHS — L€ TEXHOJOIIl CTBOPEHHS,
nepenadi 1 30epeXeHHs HaBYAJIbHUX MaTepialliB, OpraHizauii 1 CynpoBOAY
HAaBYAJIBHOTO  MPOIECY  JUCTAHUIMHOIO  HAaBYaHHA  3a  JOMOMOTOIO
TEJIEKOMYHIKalIfHOTO 3B’ SI3KY.

TexHonor1i AMCTAHIIMHOIO HABYAaHHSA MOXXYTh BUKOPUCTOBYBATHChH HE TIJIbKU B
JTUCTaHIIMHINA OCBITI, @ W B 1HIIUX (popMax HaBYAHHSA: OYHIN, 3a04HIN, €KCTEpHATI;
KpIM TOTO — B OKPEMHUX IHUCIUIUIIHAX a00 OJIOKaxX AMCIUIUIIH, 110 MpU3HAYCHI IS
MIJBULIEHHS OCBITHBOTO pIiBHSA 4K KBamidikaiii okpemux ocid Tta (abo) rpyn
ciyxadiB [2].
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Buxopucranns cepiciB BeO 2.0 TMOBHICTIO BIJANOBIJA€ OCOOJUBOCTSAM 1
MIPUHIIMIIAM TTOOYJIOBU CHUCTEM AMCTaHIlIHHOTO HaBuaHHs [1, c¢. 77-92]. PosrmsHemo
MoxuBOCTI cepBicy Wizer (https://app.wizer.me/), 10 € BUIBHUM, HPOCTHM Ta
IMIBUJIKAM 3acO00M /Il CTBOPEHHS IHTEPAaKTHBHUX MYJBTUMEIIHHUX pOoOOYHX
mucTiB. Ilpu peectpariiii Ha gaHOMY cepBici nepeadaueHa MOXKIMBICTh BXOAY depes
akkayT Google, mo 3HayHO cnpoiye npoueAypy. Ciia 3ayBakuTu, 10 3a3HAYCHUN
CepBiC HaJa€ JBa BapiaHTH JOCTYIy: SK BUKIaAad (3 MOXJIHMBICTIO CTBOPEHHS
KOHTCHTY Ta OI[IHIOBaHHS PE3yJIbTATiB BUKOHAHHS 3aBJaHb) Ta SIK CTYISHT (JIHIIE
OTIpaIfOBaHHS TIOJJAHOTO KOHTEHTY).

106 cTBOPUTH HOBHM IHTEPAKTUBHUN MYJIbTUMENIMHUI poOOUYMil JHCT
noTpiOHO HaTHCHYTH KHOMNKYy «Create a worksheet» abo oOpatu BkiIagky «My
Worksheets» Ta HatucHyTn KHOmKy «Create new worksheety. [lnsi pegaryBaHHs
paHilie cTBOpeHoro poOodoro jiucta ciif obparu Bkianky «My Worksheetsy Ta
HaTUCHYTU KHOTIKY «Edit» BimoOBiIHOTO JHCTA.

BuknanadeBi HamaeThbcsi  MOXJIMBICTH — MPAIlOBaTH 3 IHTEPAKTHBHHUM
MyIbTUMEIIMHUM poOOYMM JIUCTOM Yy TphoxX pexnMmax: «CTBOpeHHS Ta
penaryBaHHs», «JlocTyI 1u1st CTyACHTIBY, «BiamoBiaiy».

PosrasiHemo OUTbIN JeTadbHO 3a3HAYCHI PEKUMU.

1 KpoK — CTBOpEHHsI Ta peAaryBanHs pododoro jgucra (puc. 1).

Y WORKSHEETS Create & Edit Assign

£ SELECT DESIGN

YOUR TITLE HERE..

Add a task

-
AR BALLONS 4 ¥
- -

Puc. 1. Intepdeiic cepsicy Wizer y pexumi « CTBOpEHHS Ta peaaryBaHHs»

Ha npoMy erami BuKJIajauaM HaAalOThCs Taki MOXKIUBOCTI: Grade — Bkazatu
piIBEeHb BHUBUYCHHS HaBUAJIbHOTO Matepiany; Enter tags — 3amlpOINOHYBAaTH TEPEIiK
KIJIFOUOBUX CIIIB 10 KOHTEHTY; Select design — oOpaTu BapiaHT AU3aiiHy BEO-CTOPIHKY;
Your title here... — BBecTH Ha3By pobouoro ynucta; Add a task — nonatu 10 po6o4oro
JUCTa 3aBJIaHHS MEBHOTO THMY (BCI 3aBJaHHS BUKIIAIad MA€ MOXJIHMBICTh MOAATH Y
BUTJISIZI  BiI(OpPMATOBAHOTO TEKCTY BKJIIOYHO 31 CIHEIialbHUMH CHMBOJIAMH,
300paxeHsb, Tineprnocuialb, BIACHOPYY CTBOPEHOT'O ay/1103a1uCy).

KoHTeHT po6ouoro 1ucTa MOKe MICTUTH TaKi CKJIaJI0BI:

Open Question — 3aBIaHHS BIAKPUTOrO THUMY (CTYyJEHTOBI HAaJA€ThCA
MOXJIMBICTh BJIACHOPYY TOJATU BIAMOBIAL/PO3B’SI3aHHS Yy BUIJIAII  TEKCTY,
300paxeHHs abo ayaio3arucy);
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Multiple Choice — 3akpuTe TeCTOBE 3aBJIaHHS MHOKUHHOTO BUOODY;

Blanks — BinkpuTe 3aBJaHHS y BUIJISAl TEKCTY 3 MPOIYCKAMH, SIKI 3aIlIOBHIOE
CTYJICHT;

Fill On An Image — 3aBnaHHs IOJJAE€THCS Y BUTIISII MATIOHKA, 10 SIKOT'O CTYACHT
Mae€ J0JIaTy MiAIUCH Y BKa3aHUX BUKJIaJadyeM MICLSIX 300pakeHHS;

Matching — BuUKIagad HaJae TEKCTOBI €JIIEMEHTH KOHTEHTY, CTYAEHT Mae
3B’SI3aTH T10JIaH1 €JIEMEHTH Yy JIOT14H1 NapH;

Table — 3aBaHHs MOJAETHCS y BUTIISAL TaOJIUIl, Y PEKUMI CTBOPEHHS BUKJIA1a4y
BBOJUTH JIaHHI JI0 BCIX KJITHHOK TaOJMIll, KOKHA 3 SIKAX 3alOBHIOETHCS B JIMILIE
olHOMY 3 BapiaHTiB «Instruction» (3aBOaHHA — B1IOOpaXKa€ThCsA ISl CTYJIEHTa B
peXUM1 BUKOHAaHHA 3aBJaHHs) a60 «Key answersy (IpaBujbHa BiJMOBIIb — B PEKUMI
BUKOHAHHS 3aBJIaHHA CTYACHTOM KIITHHKA € TOPOKHBOIO, CTYJCHTOBI HAaJla€ThCA
MOXJIMBICTH BBECTH BIJIIOBIJIb BJacHOpydY). Take 3aBAaHHS MEPEBIPAETHCA
aBTOMAaTUYHO 3a JOTOMOTOI0 MOPIBHSAHHS 3HA4Y€Hb KIITUHOK, BBEJICHHUX CTYACHTOM,
Ta 3HA4YCHb y BIJAMOBIIHUX KIITHHKAX, K1 3a7aH1 BUKiIagadeM y «Key answersy;

Sorting — BUKJaZa4 Ma€e MOXIJIMBICTb BU3HAUMTH 2 abo Ouiblle Kareropii Ta
HaJaTH TepeiK TEeKCTOBUX 3HA4Y€Hb, CTYJEHT Ma€ PO3MOJALIMTH MOJaHI TEKCTOBI
3HAYEHHS 32 BUOKPEMJICHUMHU KaTeTrOpisiMu;

Draw — cTyleHT Mae MOXJIMBICTh HAMalIOBaTH BIANOBIAb Ha 3aBJAaHHA Vy
HalmpocTimoMy BOyAOBaHOMY TpadiuHOMY pedakTopi, a TaKoX J0JaTh MO
CTBOPEHOTO MaJltoHKa rpadiuHi TOTOB1 300paKE€HHS Ta TEKCTOBI HAIKCH;

Text — BindpopMaroBaHuii TEKCTOBUM Hamuc (KOMEHTap abo pO3MOBiIb
BUKJIaJia4ya) 13 BIANOBIIHUMU 300pa’KEHHAMU;
Image — BUKIaZay Ma€ MOXIMUBICTh 3aBaHTAXKUTU JI0 POOOUYOTO JHCTa

utrocTparniro abo 3 KoseKiii 300paxeHb cepBicy, abo 300pakeHHs, 30epekeHe Ha
KOMIT I0Tepi;
Video — MOXNIUBICTH 10JaTH 10 poOOYOro JIcTa Bifieo ¢hparMeHT 3 Y outube;

Link — Bukinagady Mae€ MOXJIIMBICTh MPUKPIIUTA A0 poOOYOro JucTa
rineprnocuiaHHs Ha Oyap-skuid (aitn, po3mimenuil B [nTepHeri;
Embed — MOXIUBICTh BCTaBUTH BiJ€O, MPE3CHTALII0, 1HTEPAKTHUBHE

300paxenHs, Google kapTy Ta 6araTo I1HIIOTO 3a JOMOMOTOIO MTPOCTOr0 KOMiOBAHHS
KOy 3 MOTpiOHOrO CaiTy Ta BCTaBJIEHHA HOro0 B TEKCTOBOMY IOJII KOHCTPYKTOpA
JAaHOTO 3aBJAHHS;

Discussion — BHUKJIaJadeBl HANA€TbCS MOXJIMBICTh OpPraHi3yBaTH JHMCKYCIIO,
pe3yNbTaTH SIKOI CTYJEHTH OauuTUMYTh Ha BIpTyalbHIH JOIWIII, Ha SKIH
M0JIaBaTUMYThCS KOMEHTapi CTYICHTIB 3 aBTOMAaTHYHUM JI0JIaBaHHSAM IMEH1 aBTOpA.

2 KpOK — HaJjaHHS CTyJICHTaM JOCTYIy JUIsl OTIPAIIOBAHHS 3MICTy Ta BUKOHAHHS
3aBaHb poboyoro yucra (puc. 2).

PoGounit 1ucCT 3a 1OMOMOIOI0 BIAMOBIIHUX KHOMOK MOXE OyTH 1HTETPOBaHMIA

1o cepgiciB Google Kiac (E),Edmodo (), 110 BIIACHOTO CaiiTy BHKIIagaua ( </> ), a

. & PIN o
TaKOX JOCTYI MOXKHA HajgaTtu 3a rineprmocunanasM ( € ) Ta xomom (), SAKHi
CTYJICHT BBOJAWTHL MPH BXOJ1 A0 cepBicy. Ha manomy erami BUKIIamad TaKOX MOXKE
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YBIMKHYTH aBTOMAaTHUYHE TMIOBIJOMJICHHS CTYJIEHTaM pe3yJbTaTiB MEpeBIPKU IX

HaBYaJIbHOI NisuIbHOCTI («Automatic feedback to studentsy).

Assign worksheet to students =
STUDENT ANSWERS
MNepiua nporpama E & ‘ Open TTepuwa nporpama mossko Tackans
L [ shuffle uestions Lkt bt
Automaﬂc!eedbazkwstudeﬂt.s-szx,e: ne!
Puc. 2. Bapiantu HangaHHs Puc. 3. Pexxum nepeBipkr BUKOHAHHS
CTyJIEHTaM JOCTYyNy 10 CTYJICHTaMU 3aBJaHb poOOYOro JUCTa

poboyoro aucTa

3 KpOoK — mepeBipKa BUKIIalaueM BUKOHAHUX CTYyJIeHTaMH 3aBaaHb (puc. 3). Ciin

3ayBa)XUTH, IO TEpeBakHA OUIBIIICTh 3aBAaHb MEPEBIPIETHCA aBTOMATUYHO, KPIM
TOTO JI0 KOKHOT'O 3aBJIaHHS BHUKJIaJa4 Ma€ MOXJIHUBICTh JOJAATH KOMEHTap abo y
TEKCTOBOMY BHUTJISIA1, @00 Y BUTJISI/II ay103aIUCY.

[lincymoByrouM BUIE CKa3zaHe, BapTO 3a3HAUYUTH, 110 KoHuemniis Bed 2.0

nependayae 1HTEPAKTUBHY JIsUIbHICTh KOpucTyBauiB. Kpim TOoro, moctym Ao BeO-
CEpBICIB 3JIHCHIOETHCS 3a JOIMOMOrOK 3BHYAaWHOro Opay3epa, KOpHCTyBadaM HeE
MOTPIOHO BCTAHOBIIIOBATH JKOAHUX JOJATKOBHX MPOrpaM Ha CBOIX KOMII IOTEpax, HE
MOTPIOHO MIKITYBATHUCS PO MOCTIMHI OHOBJIEHHS, 0 POOUTH 111 cepBiCH €(hEeKTUBHUM
THCTPYMEHTOM AUCTAHIITHOTO HaBYaHHSI.

1.

Jliteparypa
buko B.FO. JlucraniiiiHa oOCBiTa: aKTyaJbHICTb, OCOOJMBOCTI 1 MPHUHITUIN
nmoOy/ioBU, WUISIXH PO3BUTKY Ta cdepa 3actocyBanHs / B.}O. buko //
[ndopmariiitne 3a0e3neueHHs HAaBYAIbHO-BUXOBHOTO TPOLECY: 1HHOBAIINHI
3acobu 1 Texnounorii: Konexrusua monorpadis. — K.: Atika, 2005. — 252 c.
KoHnueniiiss po3BUTKY AUCTaHIIMHOI OCBITH B YKpaiHi [EnextponHuit pecypc] //
OcBiTHii MOpTAJL. — Pexum JOOCTYILY:
http://www.osvita.org.ua/distance/pravo/00.html
[Ipo MepxxaBHy HamioHanbHy mporpamy «OcBitay («Ykpaina XXI cromiTrs»)
[Enextponnuii pecypc]| / IloctanoBa KabGinety MiHicTpiB VYkpainu Bix 3
aucTonaaa 1993 p. N 896. — Pexum JTOCTYyIY:
http://zakon3.rada.gov.ua/laws/show/896-93-%D0%BF
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I.M.Ctpomuiio
M. BigHug

BUKOPUCTAHHA XMAPHOI'O CEPBICY OFFICE365 Y HABYAJIBHO-
BUXOBHOMY ITPOLECI

Anomauin. Y cmammi onucano sukopucmauus xmaprux cepeicie Microsoft
Office 365 6 ocsimi.

Knrwouoei cnosa: xmapmui cepsicu, cloud, Microsoft Olffice365, OneDrive,
Outlook, OneNote, OneNote Class, Sway.

Abstract. This article describes how to use cloud services Microsoft Office 365
for education.

Keywords: cloud services, cloud, Microsoft Olffice365, OmneDrive, Outlook,
OneNote, OneNote Class, Sway.

dopMyBaHHSI €IMHOTO OCBITHBOTO MPOCTOPY 3arajJibHOOCBITHIX HaBYAJIbHUX
3aKnaaiB 21 CTOMITTS HAMpaBiI€HO HA MOJIMIIEHHS SIKOCTI OCBITH B YMOBAaX PO3BUTKY
1H(pOpMAIIITHOTO CYCNUIBCTBA Ta KOHKYPEHTOCIPOMOXKHOI €KOHOMIKU. Jlociartu wi€i
METH MOXKHA 32 YMOBHU CTBOPEHHS OCBITHIX 1H(OpMAIIITHUX €IEKTPOHHUX PECYPCIB,
OBOJIOJIIHHS TleAaroramu 1HGopMaliiHO-KOMYHIKalIMHUMHU TEXHOJOTIIMH Ha PiBHI
€BPOINENUCHKUX CTAHJAPTIB, MIJITOTOBKM YYHIB JI0 BHUKOPUCTAaHHA 1H(OpMAIiitHO-
KOMYHIKallIMHUX TEXHOJOTId Yy BHUPIMIEHHI JKUTTEBUX NPAKTUYHUX 3aB/aHb,
3a0€e3MeUeHHsl JIOCTYIy /0 SIKICHOI OCBITHM 4epe3 BIPOBAIKECHHSI JTUCTAHLIHHOTO
HAaBYaHHS, PO3BUTOK OCBITHIX MOpTajiiB, 3a0e3Me4YeHHs KOMII'IOTEpHUM Ta
KOMYHIKaIlIHHUM 00JIaITHAHHSIM 3araJIbHOOCBITHIX IIK1JI.

OCHOBHMUMHU HampsiMaMu PO3BUTKY 1H(OPMALIHHOTO CYCHNUIbCTBA B YKpaiHi
BHU3HAYEHO:

* HaJIaHHS KOXKHIM JIFOIMHI MOKJIMBOCTI JUIst 3400y TTS 3HaHb, YMIHb 1 HABUYOK 13
BukopuctanusaM IKT mix yac HaByaHHS Ta npodeciifHOi MArOTOBKHY;

*CTBOPEHHSI yMOB Ui 3a0e3leueHHs KOMIT'IOTepHOi Ta 1H(opMaliiHoi
IPaMOTHOCTI YCIX BEPCTB HACEJICHHS;

* CTBOPEHHSI CHUCTEMHM MOTHBalIl 11070 BIpoBajkeHHd 1 BukopuctanHs IKT,
1St pOpMYBaHHS LIMPOKOTO MOMUTY Ha iX B yCIX cepax KUTTS CYCHLIbCTBA.

Merta cyyacHOi OCBITH - 3arajbHOKYJbTYpPHUH, OCOOMCTICHUI 1 Mi3HABAJIbHUM
PO3BUTOK YUHIB, SIKUHM 3a0€3MeUy€e TaKy KIOYOBY KOMIETEHIIIO, SIK YMIHHS BUYUTHCS.
CyyacHe CycHnuIbCTBO, CTaBIIM 32 OCTaHHE JECATWIITTS 1HGOpMAIiiiHUM, Tenep
CTpiMKO cTae MoOUIbHMM. lle o3Hauae, mo poctyn A0 iHdopmalii 1 MOCIyT
3a0e3neuyeThCsl KOPUCTYBavyaM MOCTIHHO, HE3aJEHKHO BiJl Yacy 1 MICIs 3HAXOIXKESHHS.
Jlinst 3a0e3nedeHHs Takoi MOOUIBHOCTI 3'IBUJIMCS HOB1 KJIaCHM KOMIT'IOTEPHHUX
OpUCTPOIB (CMApTPOHM, IJIAHIIETH TOIIO), & TaKOXX HOBI TEXHOJOTil poboTH 3
1H(OopMaIIITHUMU pecypcaMu Ta ocioyraMu ( «XMapH1» TexHoJorii). [1].

XMapH1 TEXHOJIOTI] 1€, 1HaKIIIEe KaKy4H, €JIeKTPOHHE CXOBHILE JaHUX B MEPExi
InTepuer, mo mo3BoJisie 30epiraTd, penaryBaTH, a TaK CaMO JIUTUTHCS LIKaBUMU
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daiinamMu 1 TOKyMEHTaMHu 3 yCiMa y4acCHMKaMU HaBYaJIbHO-BUXOBHOIO Ipoliecy. 3a
Bu3HaueHHsIM IOHECKO «xmaphi TexHojorii» — e merona 30epiraHHs JaHUX 1
HaJlaHHS TPOrpaMHOro 3a0e3MedeHHs KIHIEeBOMY KopucTyBaueBl. [IpoTe, 3a3HaueHo,
1o Be6 2.0 - 1ie nmeBHUI BUJ IPOTPaMHOTO 3a0€3MeYCHHS.

[Topsan 13 IHTEHCUBHUM PO3BUTKOM XMApHUX TEXHOJIOT1H MmocTae i mpobdiema ix
BUKOPHUCTAHHS B OCBITHIN ramy3i. BHacai0K 40ro 3MIiHIOETHCS MIAX1A 10 MOO0YI0BU
HABYaAJIBHOTO MPOIIECY.

OTxe, KIIOYOBUM 3aBIaHHSIM OCBITH y XXI CT. € pO3BUTOK HOBITHIX
1H(hOpMaIIITHO—KOMYHIKAI[IHHUX TEXHOJIOT1H, CIpPSMOBAaHUX Ha CTBOPEHHS YMOB
MOOUIBHOCTI HaBYaHHS, HOBUX (OpM MPOBEACHHS 3aHSTh, B3a€MOJIi, Oprasizanii
HaBYaJIbHO-BUXOBHOTO IIPOILIECY, OPIEHTOBAHUX Ha MailOyTHe [4, c. 6].

[Ipo6nema moOy0BU MOAENI XMAapO OPIEHTOBAHOTO HABUAJIBHOTO CEPEAOBHINA
(XOHC) ocBiTHIX ycTaHOB Ha0yJia BEJIMKOTO MOMIMPEHHS CepeJl HAYKOBIIIB Y KpaiHU.
[IpobneMy BUKOpHCTaHHS XMapHUX TEXHOJIOT1H B OCBITI MiJHIMAIOTh TaKl BUYEHI, SIK:
T. JI. Apxinosa, O. B. ba6uy, B. 0. buxos, O. I'. 'nazynoga, C. I'. JIutBunosa, K. I.
Cnogak, 1O. B. Tpuyc, B. M. ®panuyk T1a iH. [2].

Ha cporoanimHiii AeHb, B yKpaiHOMOBHOMY CErMeHTI Mepexi IHTepHer,
HaWOUIBIIO TOMYJISIPHICTIO Cepell OCBITSH KOPUCTYIOTBCS CEpPBICM XMapHUX
obuncnenp kopropaiiii Microsoft Ta Google. Came BOHU 103BOJISIIOTH OpraHi3yBaTH
IIBUAKE BIPOBAKEHHS TEXHOJIOTIH XMapHUX OOYHUCIEHb y HaBYaJIbHO-BHUXOBHI
MIPOIIECU OCBITHIX 3aKJIaIiB.

Matoun nocBifg y po6oti 13 cepicom Office 365 yuuTeni KOpUCTYIOThCSI TAKUMHU
nepeBaru, 0€3KOIITOBHO:

® BUIBHUU JOCTYI O CBOiX MaTepialiB 1 JOKYMEHTIB Oyb-/1€ 1 OyAb-KOJIH;

® HOBI MOXJIMBOCTI IIOJAO OpraHizalii IHIMBIAYyaJdbHOI Ta KOJEKTUBHOI
HaBYAJIbHO-I13HABAIBHOT A1SUIBHOCTI YUHIB;

e peaizalis IHHOBalIMHUX (opM pPOOOTH YYHIB NpPU BHUKOHAHHI JOMAIIHIX
3aB/IaHb Ta MPOEKTIB;

® MOXJIMBICTh BKJIIOUEHHSI J0 HaBUaJbHUX MarepiaiiB BiJleo 1 ayAio ¢aiiiB
npsimo 3 [HTepHery;

® BIJICYTHICTh PEKJIaMHUX 300pa’ke€Hb, TEKCTIB, CKPUTUX IOCHJIAHb Ha CalTH
MapTHEPIB;

® IIBUJKE, IPOCTE HAJAIITYBAHHS IPYIl €JIEKTPOHHOI MOIITH;

e 3pydYHE HANAIITYBaHHS MPaBHJ JJI1 NANOK BXIJHUX MOBIJOMIJICHb Ta I1HIIUX
CITOBIIICHB;

e OJIOKYyBaHHS CIIamMy;

e (opmyBaHHS Ta YAOCKOHAJIEHHS 1H(hOpMaIIITHO-KOMYHIKAIIHHUX
KOMIIETEHTHOCTEH Mi yac ocBoeHHS poOoTH 13 cepBicamu Office 365 ycix ydyacHHKIB
HBIL. [2].
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& | Office 365

[lobpbii Beuep

:

o Ao

Man. 1. Cepgicu Microsoft Office 365
Ha crorogHimuboro 1eHs € pi3SHOMaHITHI cepBicH, sKi BXonaTh g0 Office 365, a
camMe Taki O0’€KTH XMapo Opi€HTOBAaHOTO HaBuainbHOTO cepemoBumia XOHC, sk
€JIEKTPOHHE CXOBHWILE HABUYaJIbHO-METOAUYHHUX MatepiamiB OneDrive, odicH1
NPOAYKTH, fAKI JOCTYIHI KOpUCTyBaueBl ©0€3 HaJalTyBaHHS JOJAaTKOBOI'O
IpOrpaMHOro 3a0e3MeYeHHs — Maluu JOCTYN 0 Mepexi [HTepHeT Ta mporpamu-
Opay3epa Ha CBOEMY Ta/KETl, BM BUIBHO 3MOXKETE€ OINEpyBaTU yciMa CepBiCaMu
MOYMHAIOYM BiJI 3BHYAHHOTO TeKCTOBOTO Tipoiuiecopa Word, mnomrta Qutlook,
Kanienoap, CTBOPEHHS Mpe3eHTallli 3a gonomoroo Sway, PowerPoint, eneKTpoHHMI
osnokHoT OmneNote ma OneNote Class, nns 3A1MCHEHHsI TEPEBIPKU JTOMAIIHBOT
poOoTH, aHKeTyBaHHs — Forms, ane cmia 3a3Hauutd, 1o Kopmopaiis Microsoft
MOCTIHHO jJomae Ta oHOBIOe cepBicu Office 365 TomMy MM SIK y4HTeNll MaeMo
CJIIIKYBaTH 3a I[UM Ta UTH B HOTY 13 4acoM. [3, 4].

Jliteparypa

1. JlutBunoBa C.I'. JlochigHO-eKCIEpUMEHTadbHA poOOTa 3a TeMOI «XMapHi
cepBicu B ocBiT» (Cloud services in education) Ha 0a3i 3arajabHOOCBITHIX
HaBUAJIbHUX 3akjajiB Ykpainu — [EmekTtpoHHuit pecypc]. — Pexxum moctymy:
http://bit.ly/2p9Pqrw

2. JlurBunoBa C.I. Meroauka TMPOEKTyBaHHS Ta BUKOPUCTAHHS  XMapo
OpPIEHTOBAHOTO HABYAJILHOTO CEPEJOBUINA 3arajJbHOOCBITHHOIO HABYAIHLHOTO
3aknany: metonauuHi pekomenpaanii / C.I'. JlutBunoBa — Kuis.: Komnpunt, 2015.
—280c.

3. Xwmapo opieHTOBaHI TEXHOJOTii B cydacHii ocBiti. [EnmekTponHmii pecypc]. —
Pexxum noctyny: - http://virt-ikt.blogspot.com/

4. Odimiitauit 6ior Ctpomuna IBana MukonaiioBuya. [Enexktponnuii pecypc]. —
Pexxum noctyny: - http://stromilo.sch35.com/
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0O.1. ’Kmypko
M. BigHug

BUKOPUCTAHHA 3D ITPU BUBYEHHI IPUPOJTHNYO-
MATEMATHYHUX INCHOUILITH

Anomauia. Y mesax po3ensiHymo pi3Hi acnekmu SUKOPUCMAHHS 6 HABUAHHI
mamepianbHux —ma  gipmyanvHux 3D 00’ekmis, 6 ~momy uuciui  cxem,
cmepeomempuyHux 00 €Kmie ma 6eKmopHUX noJis.

Knrwouoei cnoea: 3D, bBJ[, cucmemu komntomepHoi aneebpu, Mathcad,
8E€KMOPHI NOJAL.

Abstract. Theses deals with various aspects of learning physical and virtual 3D
objects, including scheme, stereometric objects and vector fields.

Texnonorii BigoOpaXX€HHS TPaJAMIIMHO PO3BUBAIOTHCS B HAINPSIMKY —
OJIHOBHMIpPHI, TUIOCKI (IBOBUMIpHI) Ta 00’eMHI (TpuBHMIpHI) 00’€kTH. B ramysi
TOYHUX HAyK, SK 1 y IHIIUX cdepax, noumupeHe BUKopucTaHHs 3D € akTyanbHHUM.
Tak, negaBHo, BueHi 3 KemOpumxy ctBopuwiu nepiry 3D-mojenb reéHOMY >KHBOi
KkimituHy [1].

Metoto naHoi poOOTH € PO3TJISHYTH JAesKi acnekTh BUKOpucTanHs 3D
TEXHOJIOT1i B HABYAJIbHOMY MPOIIECI.

[lepm 3a Bce HEOOXIMHO BIAMITUTH, IO TOJAHHSI JEIKUX OO0’€KTIB Ha
PUCYHKaX Yy TPUBHMIPHOMY BHIJISIAl, MOXE CHPOCTUTH PO3YMIHHS MHUTaHb, IO
BUBYaIOThCS. JlJig 6araTb0X JOKYMEHTIB MAEMO BHYTPIIIHIO CTPYKTYPY Ta 30BHIIIHIN
BUMsIA. Take 3ycTpiuaerbcs y web (CTOpiHKA, €JIeKTPOHHUM JIUCT), JOKYMEHTH
LaTeX rtomo. Ile € nominpHuM BioOpa3uTH HA CXEMi:

CTOpPiHKa

(surnsan)

B 6a3ax gaHux 3B’S3KM MK TaOJMIIMU TMMOJAIOTh B JBOBHUMIPHOMY BHUTJISIIL
HACTYITHUM YHHOM:

abc def
1

ni n3
n2 =3 na |, 3ammcu B Tabmmmpx: |1t | T2 | I

3anuc abe sanuc def

Toni nnst po3ymiHHS 3B’SI3KIB MK 3alMMCaMU JOLJIBHO MOJAUBUTUCH B TPUBUMIPHOMY
BUTJISIII:

111 c
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OdeBUIHUM TPUKIAIOM BHUKOpPUCTaHHS 3D € BIacHe BUBUEHHS CTEpEOMETii.
3 1I€I0 METOI0 CTBOPEHO BENUKY KUIbKICTh MaTepiaJbHuUX [2-8] Ta BIpTyalbHUX
00’ekTiB. Cepel HUX € MOJIEINI 3 JIepeBa, CKiIa, IPO30p 3 IJIACTUKY [5-6], kKapKacHi, Ha
MarHiTHUX Kyjbkax ToImio. Jlo HemomikiB ¢i3MYHUX O00’€KTIB MOXKHA BIJIHECTH
oOMeXeHy KUIBKICTh (iryp, HEOOXITHICTh Micus 1Jisg iX 30€peKeHHs, BITHOCHO
BUCOKY IHUTOMY BapTiCTh Mozeneil. Jlemo Bupimye npoOiaeMy BUKOPUCTAHHS
TEJEeCKOMYHUX Mojened [7], CTBOpeHI TaKOXX IHINI THUIKA MOJEJIEeH, 1o
neopMYyIOThCS.

Jlo cydJacHUX TEXHOJIOTid TMOTpiOHO BigHECTH ApPYK Ha 3d-mpuHTEpax, 1o
JI03BOJISIE OTPUMYBATH HEOOX1HI MOJEII, B TOMY YHCJII TOMOJIOTIYHO CKJIA THI.

BipryanbHi Mopeni CTBOPIOIOTBCA B CIHEHMIAIBHUX TaKeTaX MPHUKIATHUX
mporpaM Ta CHCTeMax KOMIT'IOTepHOi anredpu, Takux sk Mathcad. Tyt mu MaeMo
Jieno OUTbIy KUIBKICTh BapiaHTIB Ta MOIJIMBOCTEH. Mo)kHa OyayBaTH MOBEpPXHI Ta
miuii y 3D, 3amaHi sIK aHaNITUYHO, Tak 1 MO Touykam. B 0arathox makerax MOXHa
CTBOPIOBATH aHIMaIlilo, IO Cpusie sIKICHIIIOMY po3yMiHHIO [9]. B Mathcad € 3pyuna
MOXJIMBICTh MITYENUTH MHUIIKOIO Ta 00epTaTu 00’€KT, sIK 3 pealbHUM 00’ekToM. B
THIITUX CUCTEMAX, SIK IIPABUJIO MOTPIOHO MEPENUCcaTh KOJI, YU 3MIHUTHU MTapaMETPH.

B Mathcad € BOymoBane BimoOpa)keHHsS OaraTOTpaHHUKIB 3a iX Ha3BOIO YH
BHYTPIIITHIM HOMEPOM BHUKOPUCTOBYIOUM BOYynoBaHy (pyHkitiro Polyhedron.

Ornucani BUIIE METOJU JAalOTh JBOBUMIPHY KapTHHY, sika a00 3MiHA SKOIO IIPH
3MiHI KyTa CHOCTEPEKEHHS 00’€KTy J1a€ MOXJIMBICTh YSIBUTH HOTO TPUBUMIPHHUI
Burisia. Jlist HaOMMKeHHS 0 peaniii B CUCTeMaxX KOMII'IOTepHOI anreOpu Maemo
MOXJIMBICTh CTBOPUTH JIBAa 300paKCHHS Ha BIJICTaHI 1[0 JOPIBHIOE MIKIIEHTPOBIM
BIJICTaHI O4YeHW JIOJWHU, Ta BIIOOpA3UTU TOW caMUU OO0’€KT 31 3MIHOIO KyTa
criocTepekeHHs. TakuM YHHOM OTPHUMY€EMO CTepeomapy, IO Ja€ pealiCTUIHE
nceBn000’emHue 300paxenHsa. Ctepeonapa KybookTtaeapy Mae urisan y Mathcad:

Polyhedron( "#12" ) Polyhedron("#12")
Jlis meperisiy crepeonap MoKHa BUKOPUCTOBYBATH CTEPEOCKONU a00 Takui
rajpKeT SIK 1I0JIOM BIPTyalibHOT peanibHOCTi (Tuiry VR).
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Hesikum Henonikom y Mathcad € HeOOXiAHICTh pyYHOr0 HAJIArOJKEHHS KYTIB
MOBOPOTY O00’€KTYy Ta BIJICYTHICTh 3BHYANHOT 1HTEPAKTUBHOCTI — HEMOXJIMBO
OJIHOYACHO MOBEPHYTHU JIBA PUCYHKH.

MO>XITUBICTh 3aBIaHHA KOJIBOPY 00 €KTIB 1 (POHY, Ta po3TallyBaHHs 00 €KTIB HA
OJHOMY IIOJli [JO3BOJSIE CTBOPIOBATM TakKoXK aHariiHi  CTEpeo300paKeHHs
po3paxoBaHKuX 00’ €KTIB, 32 BUHATKOM OIMMCAHUX BUIIE 0araTOKyTHUKIB.

Mathcad mae MOXIIMBICTh CTBOPIOBATH JIBOBUMIpPHI Ipaiki BEKTOPHUX IMOJTIB.
Le nae MOXIUBICTD PO3MIISIAATH BEKTOPHI MOJI B IPOCTOPI, a HE TUIBKH iX MPOEKII1I0
Ha MomuHy. TyT TakoxX € JAeKibka BapianTu. [lo-niepiie, Ha BEKTOpHE IM0JIe MOKHA
HAKJIACTU pO3paxoBaHE II0JIe TPOEKIIM BEKTOPIB OCHOBHOTO TMOJs, 3aJaBIIH
HaAMpsIMOK MpoeKuli. [l mojs mpoekuidi BUKOPUCTATH CIpUM KOdip, SIK 1€ € IS
3BUYaiHOI TiHl. Takox, K B MONEpeIHHOMY BHIIAJIKY, MOKHA CTBOPUTU CTEPEOIapy
Ta aHaryiiQHe 300pa)keHHs Ta 1€ i B AMHAMILII.

[ligBoasuM MIACYMKM MOXKHA  CKa3aTH, WIO0 OYIKYEMO  30UIbIICHHS
BUKopucTaHHs 3D B HaBUaHHI Ta JIOCHIIKEHHI, K PO3BUTKY TE€XHIYHUX 3ac001B, 10
CIPUSIIOTH BIITBOPEHHIO TPUBUMIPHOTO KOHTEHTY.
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O.I1. KocoBenpn
M. BigHug

JINCTAHIIIMHA IMIATPUMKA K OJTHA 13 ®OPM HABUAHHSI
IHOOPMATHUKU CTYJEHTIB B YMOBAX IHKJIIO3I1

Anomauia. Y pobomi akxyenmyemvcsi yeaza HA O0COOIUBOCMAX DPO3POOKU
HABYALHO20 Mamepiany 3 iHopmamuku 0as opeaHizayii OUCMAHYIIHO20 HABUAHHSL
CmMyOoenmie 3 0COONUBUMU NOMPeOAMU 8 YMOBAX THKIIO3I.

Knrwouoei cnosa: oucmanyiiine HABYAHHS, eleKMPOHHUL NOCIOHUK, HABYAHHS
IHpopMamuKu cmyoeHmis 3 0COOIUBUMU NOMPeOAMU, THKIIO3UBHE HABYAHHSL.

Abstract. The paper focuses on the features of the development of educational
material on computer science distance education for students with special needs in
inclusion.

Keywords: distance learning, electronic tutorial teaching computer science
students with special needs, inclusive education.

[lonsitrs aucrtanmiiHoro HaByaHHs (JIH) Busnaueno y «lIlomoxxeHHi mipo
JTUCTAHI[IHE HABYaHHSA» — «IiJ JUCTAaHIIMHUM HABYAaHHAM  PO3YMIETHCA
IHAMBIAyaNi30BaHUil  mporiec HAOyTTS 3HAaHb, YMIiHb, HABMYOK 1 CHOCO0IB
MI3HABAJIBHOI  AISUIBHOCTI  JIIOAWHM, SIKMM BiIOYyBAa€ThCs B OCHOBHOMY 32
OTIOCEPEIKOBAHOT B3a€MOJIII BIAJAJNIEHUX OJUH BiJ OJHOTO YYACHUKIB HABYAJIBLHOIO
MpoIiecy y CHeliali3oBaHOMY Cepe/loBHUIlll, ske (YHKI[IOHYye Ha 0a3zl cydacHUX
MICUXOJIOTO-TIeIArOT1YHUX Ta 1HPOPMaLIIHTHO-KOMYHIKAIIHHUX TEXHOJIOT1i» [2].

MeToro JIUCTaHIIMHOTO HaBUaHHA € HaJaHHS OCBITHIX TMOCIYT ILISIXOM
3aCTOCYBaHHSl y HAaBYaHHI Cy4YacHHUX 1H(POPMAIIITHO-KOMYHIKAI[IHHUX TEXHOJOrH 3a
MEeBHUMHU OCBITHIMH a00 OCBITHBO-KBaTI(IKAIIMHUMU PIBHAMHU BIAMOBIIHO [0
Jep>KaBHUX CTAHJAPTIB OCBITH; 3a MpOrpaMaMM MIATOTOBKM IPOMAJISH 10 BCTYIY Y
HaBYaJIbHI  3aKjaJu, TMIATOTOBKM 1HO3EMIIIB Ta MiABUINCHHS KBamidikamii
MpaIiBHUKIB.

3aBAaHHAM JUCTAHIIMHOTO HABYAHHS € 3a0e3MeUeHHs IPOMaJIiHaM MOKJIHBOCTI
peamizalii KOHCTUTYIIHHOTO TpaBa Ha 3A00yTTS OCBITU Ta mpodeciitHoi
kBaidikalii, MiIBUIICHHS KBai(ikailii He3aleXHO BiJ CTaTl, pacH, HaIllIOHAJILHOCTI,
COLIIAJILHOTO 1 MAaiHOBOTO CTaHy, pOJy Ta XapakTepy 3aHsThb, CBITOIVISIAHUX
NepeKOHaHb, HAJIEKHOCTI O MapTiil, CTaBIEHHSA 1O peirii, BIpOCIOBIJaHHS, CTaHy
3JI0POB’s1, MICIISI IPOXKWBAHHS BIAMOBIIHO /10 iX 3110HOCTEH [5].

Y cucremi Bumoi ocBitu JH BignoBimae npunyuny eymanicmuyHocmi
BIJIMOBIAHO JI0 SIKOTO HIXTO HE MOBUHEH OyTH M030aBIECHUM MOXKJIMBOCTI HABYATHUCS
yepe3 reorpadiuyHy 130JIbOBAHICTh, COIIlAJIbHY HE3aXUIIEHICTh 1 HEMOXJIHMBICTH
BIJIB1/lyBaTH OCBITHI YCTAHOBH B CHIIYy (DI3UYHHUX HEOJIKIB.

BaxxnuBuM uYuMHHHMKOM B ycmimHoMmy ympoBamkenHi JH € po3poOka
HaBYaJIbHOTO MaTepiany 3 1HQOpMAaTHKH, IO 3aJ0BOJIbHSIE BUMOTHM OCBITH 1
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Cy4yaCHOTO CYyCHUIbCTBA, 3 YypaxXyBaHHSM HasBHOCTI y Tpymnax CTYJIEHTIB 3
0COOJIMBUMU TIOTpeOaMu.

VY HaByanbHUI Mpolec BIPOBAIKEHO Ta anmpoOOBAaHO AMCTAHLIMHUNA Kype 3
iHhOpMaTHKHY, KU BIANOBIJa€ AEp>KaBHOMY cTaHaapTHy. Ha rosoBHif cTopiHIi
MpeCTaBIeHI TaKi TEMHU: OCHOBU POOOTH 3 MEPCOHAIIBHUM KOMII I0T€pOM, poOoTa 3
TEKCTOBUM IPOIECOPOM, €JIIEKTPOHHI TabJIuIl, poOoTa 3 0a3aMu JaHUX.

JUist cTyAeHTiB 3 BajaMH 30py HaBYAIbHUI MaTepiajl MepepaxoBaHUX TeM
MICTUTH T€pEeBaXHO TEKCTOBI JaHi, a JUIsl CTYJCHTIB 3 YaCTKOBOIO BTPATOIO 30Dy €
MOXJIMBICTh 30UIBIIUTH PO3MIp MaJlOHKa 3a JOMOMOIOI E€KpaHHOI JIyINu
(BpaxoBy104YM 1HAMBIAYaJbHI MOXIUBOCTI). CTYJIEHTH NPOCIYXOBYIOTH JIEKIIi 3a
JIOTIOMOTOI0 CIICLIaJIbHUX MpOrpaM, a caMe: €eKpaHHUN TUKTOP, MOBHHMI CHUHTE3aTOP
[4].

OCHOBHMH HENONIK TMpOrpaM-dyMTaydiB — 1€ HEMOXJIHUBICTh «UUTAHHS
rpadiuHux 00’€KTiB, TOMY Yyci rpadiyHi €JEeMEHTH JUCTaHIIHHOTO KypCy
CYNPOBOJIKYIOTbCS TEKCTOBHUMH TOSICHEHHSIMU. 3a JIONIOMOTOI0 €KpaHHUX TUKTOPIB
CTYJIEHTH CaMOCTI{HO  CTBOPIOIOTH  ayJi0 3alucH  JIeKIiH, fAKI MOXYThb
MPOCIYXOBYBATH Ha OY/Ib-IKOMY MYJIbTUMEAIMHOMY IIPUCTPO].

Hapuanbauii calT po3poOiieHO y BUIIISIAI 11a0JOHHO-MOJYJIBHUX OJIOKIB SIK
JepeBOIOAIOHa cXeMa JIJIsl 3pYYHOCTI KOPUCTYBAHHS YUHSIMU 3 BaJaMH 30py: 3py4Ha
HaBIralisl, MOCAIJOBHICTh HABUAJILHOTO MaTtepiay, MOBTOPEHHS MOMEPEIHIX TeM. Y
HaBiraiii BpaxoBaHI pIBHEBI 3arojlOBKM Ta PI3HI TUOUM HYMEPOBAHHX Ta
MapKipoOBaHUX CIHCKIB, 110 CIPOIILYIOTh NEepexig MK TeMaMu Kypcey [3].

Jlist cTyAeHTIB 3 BaJlaMU CIYyXOBOT'O amnapary HaBYaJbHUWA Marepian JeKIIHHUX
Ta TPAKTUYHUX 3aHATh CYNPOBOJKYIOTHCA BIANOBIIHUMM BigeodaitnamMu 13
cyOotuTpamu. Y cyOTUTpax mpeacTaBieHa MOKPOKOBA IHCTPYKIIIA BUKOHAHHS Ti€l 4n
iHmoi  mii.  TakuM  YMHOM  3MIMCHIOETHCS  TMOEJHAHHS  HA0YHO-OOPa3HOIO
(memoHCTpallisl), HAOYHO-AIHOBOTO (BUKOHAHHA i) Ta CIOBECHO-JOTTYHOTO
(TeKCTOBE TOSICHEHHS BHUKOHYBAHOI Jii) MHUCIICHHS. 3MICT HaBYAJIBHOTO MaTepiaity
JUISL CTYJIEHTIB 3 BaJlaMU CIyXy 30pI€HTOBAHUN Ha CIPUNHATTS MEPEBaXKHO HAOYHO-
oOpa3HUM MHUCJIEHHSM, TOMY HaBUaJbHUW MaTepiall MICTUTH BEJIHMKY KUIBKICTh
rpadiuHUX 300pa)k€Hb 3 aJIbTEPHATUBHUM TEKCTOM, MIAMUCAMU Ta KOPOTKUMHU
MOSICHEHHSIMHU.

JUist CTYIEHTIB 3 MOPYHICHHSMHU ONOPHO-PYXOBOTO arapaTy eJIeKTPOHHOMY
MOCIOHUKY 301UTBIIIEHO PO3Mip KHOIIOK HaBirailii, HaJalTOBaHO CTHIII T1IEPIOCHIIaHb,
10 IPUBEPTAIOTH yBary.

[laM’siTh y4HIB 3 BajJaMH OMNOPHO-PYXOBOTO amapary pa3oM 13 NCUXIYHUMH
OCOOJIMBOCTAMM  BIJAPI3HAETBbCS  HEAOCTATHICTIO 00’€My  3amam’STOBYBaHHS,
TPYJAHOIIAMH TPUHOMY, 30€peKeHHs 1 BUJayl JaHUX. Y €JIEKTPOHHOMY MiJIPYYHUKY
peanizoBaHO MOBTOPEHHS HaBUAJIbHOTO MaTepiaidy y BUMIISIAL PI3HUX (POPM KOHTPOJIIO
3HaHb, 3PYYHHMX Ta 3PO3YMUIMX 3B’S3KIB MDK TE€MaMHM Ta 3aHATTAMM IpeAMETa,
3aKJIAaI0OK Ha MYyHKTU IUIAHY OKPEMOTO 3aHATTS EJIEKTPOHHOrO MiJpyuYHUKa (TpH
BEJIMKOMY 00’ €M1 HaBYAJIbHOTO MaTepiaiy).
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VY HaBuanmbHOMY MaTepiaii 3 1H(OOPMATUKHU ISl CTYACHTIB 3 OCOOJMBUMHU
noTpedbamu BanOBaHO pEeKOMEHaAIli MO0 TMCUXOKOPEKINi mam’siTi: 30UIbIICHHS
00’eMy mam’sTi B 30pOBiH, CIyXOBid 1 BIIUYTTEBIM (IHTEpAaKTUBHINA) MOAAIBHOCTI;
3aCTOCYBaHHSl TMPUHOMIB acoOLIaTUBHOTO 1 OMOCEPEIKOBAHOIO 3araM’ STOBYBaHHS
HABYAJIBLHOTO MaTepiajgy y Ipouecl MPakTUYHOI IIsSIbHOCTI. PO3BUTOK MUCIEHHS Y
TaKMX Y4YHIB 0€3M0cepeIHbO OB’ I3aHUM 13 PO3BUTKOM JISJIBHOCTI 1 cipuiiMaHHs. A.
JlyroBchkuil BBaxkae, 1110 «BaXKJIMBUM HAIPSIMKOM 3aCBO€HHS HOBUX 3HaHb, YMIHb Ta
HAaBUYOK € PO3BUTOK HAOYHO-/I1MOBOTO 1 HAOYHO-00pa3Horo MuciaeHus» [1, ¢.87].

Jlist CTyNEeHTIB 3 BaJjaMU OIOPHO-PYXOBOrO arapaTy Ha HayaJlbHOMY CauTi
cCHUCTEeMa HaBiraiii BUKOHaHa Yy BUIJISJI MOCHIaHb-posuioBepiB (aHri. rollover). Ile
MOCHUJIaHHS, 1110 AaKTUBYETHCS SIKUM-HEOYIb UNHOM, HAIIPUKIIA/, 32 JOTIOMOTOI0 3MIHU
mpudTy, Konbopy abo GhopMH, SKIIO CTYJACHT HAaBOJUTH HAa HHOTO MOKAKYMUK MUIII.
PonnoBepu OyBaroTh rpagiyHUMU (BUKOHAHUMH y BUIJISIAL TpadiuHUX KHOIOK) abo
TEKCTOBUMH (TeKCTOBUM poiioBep) [3, ¢.104]. ¥V mipydyHUKY BUKOPHUCTOBYIOTHCS
MepeBaXHO TEKCTOBI POJUIOBEPU — 3MiHA HAKpECJIEHHS Ta po3Mmipy mpudrty. 3MiHa
MOCUJIAHHSA-POJIJIOBEPA CUTHAIIIZYE YUHIO, IO KypcOp MHILI HABEJEHO HA MOCUJIAHHS
1 MO’KHA HaTUCKATH JIIBY KHOIIKY MHUIII JUIsl IEPEXO01y A0 1HIIOI TEMH.

Omxe, AMCTaHIIiiHE HABYaHHS SIK IONOBHEHHS TPaJAMLIIMHUX OpMHU OpraHizaiii
HAaBYaJIbHOI JAISUIBHOCTI Yy TMpolleci HaBYaHHA 1HQOPMATUKU TPU ypaxyBaHHS
IHAMBIAYyaIbHUX TOTped Ta MOMXKJIUMBOCTEH CTYIEHTIB 3 BajJaMu 370pOB’S €
e(eKTUBHUM Ta MO3UTHUBHO BIUIMBAE HA SIKICTb 3aCBOEHHS 3HAHb, YMiHb Ta HABUYOK
CTYJICHTIB IpYIH B YMOBaX 1HKJIIO311.
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METOJINUKA HABYAHHSI MAHBYTHIX BUMTEJIIB BUKOPUCTAHHIO
ON-LINE CEPBICIB IIPM BUBYEHHI OCHOB AJIT'OPUTMI3AILIL

Anomauyin. B.IO. Jlyuyenko. Memoouka HA8UAHHA MAUOYMHIX 64umeie
eukopucmannio on-line cepegicié npu eusuenni ocnoe anzopummizauii. ¥ cmammi
PO32NAHYMI OCHOBHI MONCIUBOCI MA 0COOIUBOCMI BUKOpucmaHus on-line cepsicis
Code studio ma Codemonkey npu eusuenui ocnog aneopummizayii

Knrwouoei cnosa: ocnosu anecopummizayii, 8uxkoraseysv aneopummis, on-line
cepeic.

Annotation. V.Y. Lutsenko. Methods of teaching the teachers to use on-line
services in the study of algorithmic foundations. The article describes the key
features and especially the use of on-line services and Codemonkey Code studio in
the study of algorithmic foundations

Keywords: algorithmic foundations, singer algorithms, on-line service.

IMocranoBka mnpodiemu. XXI cTomiTrss — CcTOMTTS OYpXJIUMBOIO PO3BUTKY
HAyKH, TEXHIKA Ta BUCOKUX TEXHOJOTIH. DOPMYEThCS CydacHE CYyCHUIbCTBO, SIKOMY
BJIACTUBI PHUCH TINHOOKUX 3HAHb, YCEOIYHOTO PO3BUTKY OCOOMCTOCTI, BHUCOKOIi
IUHAMIKK po3BUTKY. lle cTaBuTh mepes JIOAUMHOIO, a OTXKE, 1 Mepe] OCBITOI —
cheporo, 0 TOTYE MOJIO/I€ TOKOJIHHA 10 KUTTA, — HOBI 3aBAaHHS, 3YMOBIIOE
BUKOPUCTAaHHS HOBHMX METOJIB Ta 3aco0iB HaBYaHHS, SK Y4YHIB Tak 1 MalOyTHIX
BUUTEINIB, SIKI MAIOTh BXKE BUYUTHU 110 HOBOMY.

OcoOnuBy yBary TOTPIOHO TPUAUSITA HABUYaHHIO MaWOyTHIX BYUTENIIB
iHbpopMaTHKK 3acobaM Ta METoJaM BHUBYEHHS OCHOB alroputMizamii. Ajpke
HAaBYaHHS YYHIB OCHOBAM aJIrOpUTMi3allli — OJHA 13 Ba)JIMBUX CKJIAJIOBUX YACTUH
BUBUYEHHS WIKUIBHOTO Kypcy iHGopmaTuku. [lig yac BUBYEHHS IIi€l 3MICTOBOI JIiHIT
3aKpIMUIIOIOTECA ~ TEOPETUYHI 3HAHHS, BUPOOJSIOTECA HABUYKM 3aCTOCYBaHHS
QITOPUTMIB Yy TPAKTUYHIN JISUIBHOCTI Ta MOBCSAKIEHHOMY >KHUTTi, PO3BUBAETHCA
TBOpYa AaKTUBHICTb. AJie 3a3BU4Yail BHUBYAIOTHCS OCHOBHM ajropUTMizamii 3a
JIOTIOMOTOI0 3aCTapiiuX 3aco0iB, SIKI € BaXXKUMH JJI COPUMHSATTS Cy4aCHUM YYHEM
Ta HE 3al[IKaBJIIOIOTH 1O BUBUECHHS JAaHOI 3MICTOBOI JI1HII.

Meta crarTi: BUIUTUTH OCOOJMBOCTI, fAKI 3yCTpIYalOThCA NpPH BHUBYEHHI
MaiOyTHIMU BYUTEISIMU 1HQOPMATUKH METOJMKH BHKIIAJIAaHHS alropuTMizamii Ta
MpPOrpaMyBaHHs Ta BU3HAYUTU OCOOJMBOCTI 3aCTOCYBaHHsA on-line cepBiciB mpu
BHMBYEHHI JJaHOT 3MICTOBOI JIiHIi.

BukJiiaag ocHOBHOT0O MarepiaJy.

XXI cTomiTTss 3yMOBJIIOE BHUKOPUCTOBYBAaTM HOBI 3acO0M Ta METOOU IIpH
HaBYaHHI MaiOyTHIX BuuTeniB. Taki 3aco0u Ta METOIU, Kl O OyJd, HIKaBUMH Ta
3pO3YMUIMMH, SK JJI BUMTENIIB Tak 1 sl y4HiB [4]. OgHUM 13 TaKUX METOMIB €
BUKOPHUCTaHHS on-line cepBicCiB [l HABYAHHS.
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VY mporeci HaBYaHHS OCHOBAM aJIFOPUTMI3AIlll YacTO BUHUKAIOThH MPOOJIEMU 3
PO3YMIHHSIM CTPYKTYp aJIrOpUTMIB Ta iXHBOI HeoOximHOcTi [3]. On-line cepsicu
JOTIOMAaralTh BHKJIaJa4aM CIPOCTHTH Ta MOKPAIIWTH TPOIEC HABYAHHS CTYICHTA
a00 yuHs.

Jlns HaBYaHHS OCHOBaM aJIFOPUTMI3allil PO3TJITHEMO Taki on-line cepmicH, SK
Code studio [1] Ta Codemonkey [2]. Lli cepBicM HamarOTh MOXJIUBICTH HABYUTHUCH
CTBOPIOBATH aJTOPUTMH JUIsi BUKOHABIIIB Ta MEpeBIpATH ix BUKOHaHHS. CepBicH
JIOBOJI1 3py4H1 y BUKOPHUCTaHI 31 3pyuyHuM iHTepdericom. KoxeH 13 mux cepsiciB Mae
CBOi 0COONMMBOCTI Ta CBId 1HTepdeic, IO TMOSCHIOE KOPHUCTyBady IMpaBuiia
KOPHUCTYBaHHS PECypCOM.

Posrisnemo cepsic Code studio. Moro ocoGmuBicTh HOMArae B TOMY, IO
KOMaH/M JIJIs1 BUKOHABIISI YY€Hb CKJIaJla€ B poOouiil 001acTi y BUTJIA1 OJIOKIB, 3J1iBa
B1IOOpaka€eThCsl CIICHA Ha AKIA BUJAHO MOYATKOBE IMOJIOKEHHS BUKOHABIS Ta HOTO
3aBiaHHsA. [licng cKiIagaHHs aJIropuTMy JJjIsi BUKOHABI)I TOTPIOHO 3amyCTUTH
BUKOHAHHS alNTOPUTMY BHKOHAaBIIEM, TaK BI3yalbHO MOXHA TIEPEBIPUTH
MPaBUJIbHICTh CKJIAJICHHS aJITOPUTMY Ta IIPU HEOOX1THOCTI BUTIPABUTH MOMIUIKHU. J1j1st
KOXKHOT'O 3aBJaHHS € MOSCHEHHS 3 THUM, 1110 caMe HEeOOX1THO 3pOOUTH BUKOHABIIIO Ta
BKa3Yy€TbCsl MaKCUMaJIbHa KIJIBKICTh OJIOKIB SIKI MOXHa BUKOPUCTATH Yy QJITOPUTMI,
IO CIIOHYKAa€ y4YHIB JO CKJaJaHHS SK MOXKHA KOPOTIIOTO AITOPUTMY 13 MEHIIOi
KUIBKOCTI 6710K1B (puc.1).

clo

DJ|E
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Poboua obnacts: 6 / 6 Gnow

-
noseprym
noBepHyTH

nosTopuy () pasis
pobutn

nosTopuTk 3 pa3is

pobmi [ pyxarucs Bnepen
=

e e nisopy G v

nosTopuTh [E) pa3is

poBTH me‘rm:b Brepen

BupilLeHHA
MoTpiGHa A0NOMOra? Mepernskym 1 sineo Ta niaxasku

=

Puc. 1. [lpuknan 3aBaanns B cepici Code studio.

BukoHnaBii aiaropuTMiB B JaHOMY CEpBiCl — HaMBIIOMIIII TEPCOHAXKI
PI3HOMAaHITHUX 1TOp, MyJIbT(HUIBMIB Ta (PUIBMIB, 110 3aIliKaBiIO€e yuHIB. Hanpuknan:
Angry Birds, Mine Craft, 3opsui BiiiHu, Kpmkane cepiie Ta iH.

B nanomy on-line pecypci HasiBHa pi3HOMaHITHA KUIBKICTh KYPCIB ISl PI3HOTO
BIKY (Bi7 6 10 18 poKiB), Ha pi3HY KUIBKICTh HaBYAIBHUX TOAUH (Bia 1 10 20 roauH).
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MpUcKopeHWiA BCTYNHWIA Kypc
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PI/IC.2. VYenimHIicTh yuHiB B 20-TOIUHHOMY KYPCI.

BikTopis Kiproka

BepoHika i Nlina

3aruka Jalia

Iean Onekca

NoTouekuid Hazap

Jlns kepyBaHHsI yuuTeleM HaBYaJIbHOTO Tporiecy B code studio € cremiaibHa
CTOpiHKa BYMTENS, HA SKi BUUTENb JUISI KOKHOTO OKPEMOTO KJIACy YH TPYIHU MOXKE
BUOUpATU KypC SIKUA MArOTh MPOXOJUTH Y4YHI, MOXE BIJICIIKOBYBAaTH YCHIIIHICTh
MPOXOKeHHST YYHSIMH JaHOTO KypCcy Ta HaJaBaTH BKa3iBKH MO0 CKJIQJaHHS
anropuTMy (puc. 2), 1Mo 3aBepIICHHIO MOXKE BHIaBaTH CEPTU(IKATH MPO 3aBEPIICHHS
YYHSIMHU BUOpaHOTO Kypcy (puc 3).

Takox B code studio € po3poOJieHI MIaHU YPOKIB Ta PECYpCH 0 KOMXKHOTO

HABYaJILHOTO KYPCY.
Leate O f??”’ﬂl s,
- &F %

for successful completion of

The Hour of Code

and demonstrating an understanding of
the basic concepts of Compurer Science.

. visic Codearg,

Puc. 3. Ceptudikar 1o miarBepKye IpoXoIHKeHHS KypCy.

B cBowo uepry y cepsici Codemonkey o0coOIMBICTH MOJSTaE B TOMY, IO
ITOPUTM JUISI BUKOHABIIS 3aMUCYETHCS Y BUTJISAI KOAY, CIEHialdbHI CJIOBa SKOTO
MOJKYTh MPOMUCYBATUCh aBTOMAaTUYHO TP HATUCHEHHI Ha CHeIliayibHi KHOMKU. | Ha
BinmiHHy Big Code studio B Codemonkey HasiBHMI 1HCTPYMEHT «JIiHIMKa», SKHUI
JI03BOJISI€E BUMIPIOBATH KyT MTOBOPOTY Ta KiJIBKICTh KPOKIB 710 00’ €KTIB.

3a icTopi€lo BeaWKa Topuja BUKpaJIae y MaJCHbKOI MIIIOK 3 OaHaHaMHU Ta
3HUKA€, y4HI K MAarOTh JOTOMOITH MAaBIOYIll BCTAHOBHUTH CIPaBEJIUBICTh Ta
BITHAWTHA OaHaHU 34 JTOIIOMOT'OI0 YITKMX BKA31BOK JIJII BUKOHABIIS.
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gge(0pn SABIAHHS #12 8
turnlo bridge
step 15
turnTo banana
step 10

OLI[C

= (

Puc 4. [lpuknan 3aBnanns B cepBici Codemonkey.

Tak ax 1 B Code studio B Codemonkey HasiBHa MOXJIUBICTH CTBOPECHHS
OOJIIKOBOTO 3amucCy JUIsl BUWTENsA, SKUM HaJa€ MOXJIMUBICTh CIIAKYBaTH 3a
YCIIIITHICTIO YYHIB Ta HaJlaBaTH BKa31BKH I110J[0 HAITUCAHOTO aJITOPUTMY.

BucnoBok. Ilpu BHBYUEHHI OCHOB ajropuTMmizaiii MaiOyTHI BUWTENl
iH()OpMAaTUKK MaIOTh HABUMUTH YUHIB BMITU CKJIQJIaTH aJITOPUTMH, aHAJII3yBaTH MEBHI
CKJIaJIOBI aJlTOPUTMIB JIsi BUKOHABIIIB Ta iX 0co0JMBOCTI. YoMy, Ha Hally AyMKY,
CIpusie METOJIUKa BHKOpPUCTaHHS Takux on-line pecypciB sk Code studio Ta
Codemonkey.

Jliteparypa
1. Code studio [Enextponnuii pecypc]. — Pexxum goctymy: URL: https://code.org/
2. Codemonkey  [Enexktponnmii  pecypc]. — Pexum  mocrymy:  URL:
https://www.playcodemonkey.com/
3. Muxkona ['muboBenr OCHOBHM KOMI'IOTEPHUX AJITOPUTMIB. — BUOaBHUYAN TIM

«KueBo-Morunsuceka Akagemis», 2003.
4. Hikituenko M. C. Teopetnuni ocHOBH TiporpaMyBaHHs — Hixxun: BugaBHULITBO
HJTY imeni Muxomu I'oroms, 2010.
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YK 336:519.2
B.B. IBaxHenkoBa
M. JKutomup

CTATUCTHYHI METOJIX B AYJIUTI 3 BUKOPUCTAHHSIM
TH®OPMAIIMHUX TEXHOJIOT'TH

Anomauyia. Pozensinymo mamemamuyHe MOOENOBAHHA Ol  NPOBEOEHHs.
AHATTMUYHUX Npoyedyp 6 ayoumi. 3anponoHO8AHO MemoOuKy OYIiHKU (DIHAHCOB0-
EeKOHOMIYHO20 CMAHY NIONPUEMCMBA 3a OONOMO20I0 KOMN T10MepPHOI MexXHIKU.

Knrouoei cnoea: mamemamuune Mooeno8ants, ayoum, AHAMu4Hi npoyeoypu.

Annotation. The mathematical modeling is considered for conducting of the
audit analytical procedures. The method of estimation of the enterprise finance and
economic state with the use of computers is offered.

Key words: mathematical modeling, audit, analytical procedures.

He3Bakatoum Ha Oe33amepeyHy akTyalbHICTh NpoOieM, TOB'SI3aHUX 13
3aCTOCYBaHHSIM KOMIT'IOTEPIB B ayAMUTi, YKPAiHChbKI BY€HI HE NPUIUIAIOTH iM
HaJeXxHOi yBaru. MoHA JMIIE 3a3HAYUTH HaB4YailbHUM mociOnuk B. IL
3aBropoauboro [1]ta monorpadii C.B. IBaxnenkosa [2] 1 C.B. bapnama [3].

B ymoBax aBTOMaTW30BaHOrO0 OyXTrajaTepchbKoro oOJiKy, Koau (HiHAHCOBO-
€KOHOMIYHa 1H(opMmaIlis 301paeThcsi Ta 00POOIISIETHCS 32 JOMOMOTOK KOMIT IOTEPIB,
aynuTtopy HalaraTo AOUUIbHINIE Ta e(EeKTUBHINIE BUKOPUCTOBYBATH MPOrpaMHE
3a0e3MeUeHHs] He JuIIe Juisi oOpoOKM Ta mpencTtaBieHHs iHGopmarii, a U 0e3-
MOCepeIHbO B Tpolieci aHamizy JaHux Ta (GopMyBaHHS BHCHOBKIB. lle mae 3mory,
KpIM MiABUIICHHS €()EeKTUBHOCTI, 3HAYHO 3MEHIIMTH PU3UK HEBUSBICHHS
HAaBMHCHOTO YW BUIAJAKOBOTO BHUKPHUBICHHS JaHUX UM HEMPaBUWIBHOI CHCTEMH
00miky. [losicHIOETBCS 1Ie TUM, 110 3a 1HTep(dEeicOM 30BHIIIHBOIO KOPUCTYBAa4a CTOITh
iH(dopMariiitHa 0a3za, JaHi KO MOXYTh IiJJIaBaTUCS MEBHUM MaHIMyJsIisaM. Tak,
iH(popmariiiiHa 6a3a Moxke OyTH OpraHi3oBaHa y BUTJISA1 HAOOpy JIOKaJbHUX (ailiiB
Ta y BUrJsAl 6a3 nanux. HaOip nokanpHuX (aidniB BiioOpakae OJHOPIIHY MHOKHUHY
3BITHUX JIOKYMEHTIB, SIKI OOpOOJSIOTHCS CTaHAAPTHUMHU 3aco0aMu OrepaliiHux
CHUCTEM 1 MPUKIAJAHUX MporpaMm. basu gaHuUX, HATOMICTb, BiOOpakaloTh MEPBUHHI
JOKYMEHTH 3TIAHO 31 CHEUIaIbHUMH KPUTEPISIMU 1 OOpOOJIAIOTHCS MporpaMaMu
CUCTEMHU YIMpaBliHHA 0a3zaMu JaHuX. Taki OporpaMu yIpaBiiHHS 0OazamMu JaHUX
PO3POOIISIIOTECA JUIsl KOKHOTO MIANPUEMCTBA OKPEMO, OCKUIBKM BOHHM IOBHMHHI
BpPaxoBYBaTH OCOOJIMBOCTI OOJIKY, PO3paxyHKY (PIHAHCOBUX Ta 1HIIMX MOKA3HHKIB,
XapaKTepHUX caMme Uil UbOoro mianpueMctBa. OpHak 0OpU I[bOMY € PH3UK
BUHUKHEHHS HABMUCHHUX Y BUIAJKOBUX OMUIIOK, SIK1 MOXKYTh OYTH 3aKJIaJI€H] Y 1[0
nporpamy, o poOUTh JaHi, BUBEJEHI Ha IHTEp(ENC, HEKOPEKTHUMMU.

Jnist Toro, mo0 MiHIMI3YBaTU LW PUBHUK, AYIUTOP MOXKE BUKOPHUCTOBYBATH
iHpopmarliiiHy 06a3y, opraHizoBaHy came y BUIJIAI HAOOpy JOKalIbHUX (haiisiB.
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OO6pobunsaTu 10 6a3y MOXHa 3a JOMOMOIOI0 0as3u MpaBuil, sKa BiOOpa)kae 3HAHHS
aynutopa y ¢hopmi ImpaBuil 1 CTBOPIOETHCS 3ac00aMU JIOTIYHOTO MPOTrpaMyBaHHs abo
IHIIMMU TPOrPaMHUMH CUCTEMAaMH.

Ha ocHoBi Takoi iHdopmaliiHoi 0a3u MOXKHA TaKOX MPOBOJAUTH IHIII
aHAJITUYHI TIPOIIEAYPH, 30KpeMa perpeciiinuil anami3. PerpeciitHuii anami3, K oJUH
13 METOMAIB aHAMITHYHHUX NPOLEIYpP, BUKOPUCTOBYETHCS CHOTOJIHI B ayJuTl BKpai
piAKo, Xouya MOro MpOBEACHHS Ja€e 3MOTYy OTPUMATH JOCUTh YITKI ¥ TOYHI
pesynapTatd. HemomymnsipHICTh METONY TOSCHIOETHCS BIACYTHICTIO HEOOXITHUX
cremialbHUX 3HaHb Ta mpakTuku. [IpoTe came perpeciiiHuil aHanmi3 € JOCUTh
HAJIAHUM 1 TOYHUM METOJOM, SIKMI Ja€ 3MOry BpaxOBYBaTH BIUIMB 0Oaratbox
(bakTopiB HA 3MIHHY BEJIUYUHY.

[lepmum KpoKOM TMiJ 4Yac MPOBEACHHS PETPecifHOro aHajizy € po3podOKa
Mozeni. Jlns 1poro BHU3HAYarOThCA (IHAHCOBI W omepamiidHi 3MIHHI Ta
BCTAHOBJIIOETHCA 3B'A30K MK HUMHU. [Ipu 1bOMy BaXIMBO BUOpATH ONTUMAIbHY
KUIBKICTB (paKTopiB, 1100 OTpUMaHa MoJieNib He Oyia Hi 3aHaATO MPOCTOIO (OTpUMaHI
ayIUTOPChKI JTOKAa3u B TakOMY pa3i OyayTh HEAOCTAaTHIMH), Hi 3aHAJTO CKJIAJIHOIO
(Taky MOJENb IOCUTH BaXKO 1 JOPOTr0 OOUYUCIIIOBATH).

Ha ocHoBI Bxke po3po0sIeHOi MOJIeNi ayIUTOp MPOTHO3YE 3aliexkHy 3MiHHY. HuHi
ICHye JIeKUIbKa KOMIT'IOTEpHUX TIporpaMm, IO CTOCYIOTbCS perpecii, 30Kpema
STATGRAPHICS, SYSTAT, SPSS, E.VIEWS.

[Ticas Toro, sk 3MPOTrHO30BaHa 3aJieKHA 3MIHHA, aAyJUTOP MOXKE MOPIBHATH ii 3
¢dakTnuyHuM 3HaYeHHSAM. [Ipu 1bOMYy Ba)XJIMBY pOJIb BIJIIrpa€e ayJuTOPChbKa OI[IHKA
BIIXWIEHb. Tak, HEOOXiIHO BCTAHOBUTH, SIKE€ TpaHUYHE 3HAYEHHS MPOIICHTA
BIIXWJICHHS BBaXaTHUMEThCS MPUIYCTUMUM. JIJIsi 1BOTO OLIHIOEThCS —OaraTto
dakTopiB: cepenoBulle, Yy SKOMY (GYHKIIOHYE KOMIIaHis, PU3UK BUIAJAKOBOI YU
HAaBMHCHOI TOMWIKHY, BU3HAUYECHUI Ha €Talll IJIaHyBaHHs, IPUPOA 3B'A3KY.

SIKI0 OTpUMaHMM MPOLIEHT BIIXWICHHS € MIHIMAJIbHUM 1 OOIPYHTOBAaHUM, TO
OTpUMaH1 MPOTHO30BaHI JaHl MOXHa BBa)XKaTH JOCTaTHIM ayJUTOPCHKUM JOKa30M
IUISL ATBEP/KEHHS] IEBHOTO PAXyHKY, 110 CBIAYUTH MPO BIACYTHICTH HABMHUCHOI Ta
BUITQIKOBOI TOMUJIKA Yy (DIHAHCOBIA 3BITHOCTI. SIKIIO K MPOIEHT BIIXWUJICHHS
MEePEBUIILYE JOMYCTUMI MEXKI Ta € HEOOIPYHTOBAHO BUCOKUM, TO ayJJUTOPY HEOOX1THO
abo 1mie pa3 NEperjsHyTH TMPOBEJCHI AaHAJIITUYHI MNpoUEeAypH, abo0 MPOBOIUTHU
nojaJbIlle TeCTYBaHHs (y BUTJISI1 JETaIbHOT IEPEBIPKH).

Po3rnstHyTo TnpoBeNEeHHS OCHOBHMX aHAJITUYHUX MPOLEIYyp Ha OCHOBI
perpeciiHoOro aHamizy Ha NPUKIAIl TiAOpUEMCTBA X, SIKE BHUPOOJIS€ 3aMOPOKEHY
niny. Ha erami miaHyBaHHS 3a JOMOMOIOIO 3alpONOHOBAHUX AJITOPUTMIB MOKHA
BU3HAYUTH, K1 IPOLIECHU HA IEBHOMY HIAIPUEMCTBI € BACOKOPU3UKOBUMH. 3a3BUYAM,
TaKUMH  TIpolleCaMU  BBaXaloTbcs MpoAaxi kommnauii. Tomy, Ha erami
0e3MocCepe/IHbOr0  MPOBEJCHHS ayJauTy, HEOOXIJHO BU3HAUUTH, SIKI (HAKTOpH
BIUIMBAIOTh HA JIOX1Jl BiJl MPOJAXy MPOIYKIi, CIPOrHO3yBaTH Ha OCHOBI HaIIUX
OUIKyBaHb 3HAYEHHS I[bOTO IOKA3HWKA Ta TMOPIBHATH MPOTHO3 3 (AKTUUYHUMHU
naHuMu. [[1s rpyHTOBHOrO aHajizy Ta MPOrHO3YBaHHS CKiajieHa OaraToakTopHa
perpeciiiHa MOJieNb, sIKa JO3BOJISIE BPAXOBYBAaTH BCE PI3HOMAHITTS 3B'SA3KIB Ta Ja€
JOCUTh TOYHI Ta BIPOTiAHI pe3ysbTaTu. OLiHIOBaHHSA 0araTopakTOpHOi perpeciiHoi
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Mozeni 3aiiicHeHo 3a gomnomoroio maketa E.VIEWS version 3.0. Ile nporpamue

3a0€3MeueHHs] Ja€ 3MOTy OIIHIOBaTH OJHO- Ta OaraTtodakTOpHI MoOjeNll 3a

JIOTIOMOTOI0 PI3HUX METOMIB: MeToay HahWMeHmmux kBaapariB (MHK), wmetony

HEMpsIMUX HaMEHILUX KBaJpaTiB, ABOKpOKoBoro ta Tpukpokosoro MHK, tomo. 3a

nonomoroto nakera E.VIEWS orminena 3a MHK Ttaka moxnens: REV=f(ADVER, P,

INCOME(), Q(-1)), ne REV-upyuka mianpuemctBa, ADVER — BUTpaTH Ha

pexinamy, P — miHa, Q-00csaru mnpoaaxy, INCOME-noxin Hacenens. Ilicns

MPOBEJCHUX JIOCIIKEHb 3 SICOBAHO,III0 JIaHAa MOJeNIb aJeKBaTHa 1 il MOJKHa

BUKOPUCTOBYBATH JJIsl IPOTHO3Y.

Cama x TexHiKa perpeciiHOro MoJIeJfOBaHHs n100pe onucaHa y mpamsgx LI
Jlyk'snenko [4, 5]. Take BUKOPUCTaHHS CHEI1aIbHOTO MPOrPaMHOT0 3a0€3MeUeHHS Ta
KOMIT'IOTEPHOI TEXHIKM MOK€ 3HAayHO MIJBUIIUTH €(QEKTUBHICTh IPOBEICHHS
ayIUTOPChKOI mepeBipku. Lle MposBISEThCS y MOXKIUBOCTI OTPUMATH OUIBIN TOYHI
pe3yJbTaTU Ta MEPEKOHIUBI ayIUTOPCHKI TOKa3u, a TAKOXX — B ONTUMI3AIlli BUTpaT,
110 Ha PUHKY ayJIMTOPCHKUX MOCIYT A€ BeJIMYE3HY KOHKYPEHTHY IepeBary.
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A.I'. SfIpoBenko, O.3. TuMOLIEHKO
M. BigHug

TH®OPMAIIMHA MOJEJIb OB’EKTY JOCJIIKEHHS B
HABYAJIBHIN 3ATAYI

Anomauia. Poboma npucesuena po3enady numans Qopmysants Komnemenyii 3
IHGopMayitiHo20 MOOE0B8AHHS SIK CKIAO080I NPOoghecilinoi KoMNemeHmHOCHI.

Knwuosei cnosa: romnemenyis, KomMnemeHmHicms,  3a0aud,  00’cKkm
00CNIOIHCEHHS, MOOENI0BAHHS, IHPOPMAYIHA MOOeb, Napamempu Mooei.

Abstract. The work is devoted to consideration of the issues forming the
competence of information modeling as part of professional competence.

Keywords: competence, task, the object of study, modeling, information model,
parameters of the model.
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CyTHICTP METOAOJOTIi MOJETIOBAHHS TMOJIATae B 3aMiHI 00’€KkTa, WIO
JOCIIIKYEThCSA, WOro 00pa3oM (MOJE/UII0) 1 MOJAJBIIUM BHUBUYCHHSIM MOJACHI SK
aHAMITUYHUMHM METOJaMHM MAaTE€MaTUKH, TaK 1 3a JOMOMOIOI KOMII FOTEPHOTO
(0OuKCIIOBANIBLHOTO) EKCHEepUMEHTy. Mojeni, 3 OAHIEl CTOPOHH, € NPOAYKTOM
BUBYCHHS BJIACTUBOCTEH BIAMOBITHUX 00’€KTIB (IIPEIMETIB, CHUCTEM, MPOIECIB Ta
SBMII) MPEAMETHOI 00JacTi, 3 1HIIOI — CIY>XaThb THCTPYMEHTOM [JIsl MOTJIUOJICHHS
3HaHb MPO HUX, a TAKOXK PO3B’A3yBaHHS PI3HOMAHITHUX NMPUKIAIHUAX 3a]a4.

Ha >xanb JOBOAUTHCS KOHCTATyBaTH, 110 NpoOsiemi (GOpMYyBaHHS y CyYaCHUX
(baxiBLiB KOMIETEHTHOCT1 3 MOJIETTIOBAHHS MPUJIIISIETHCS MaJIO yBary.

Bkazana KoMmeTeHTHICTb Mae (opMyBaTHUCS B TIpOLIECl BHUBYCHHS SIK
bynnameHTaIbHUX (PI3UKO-MaTEeMaTHYHUX Ta 1HGOPMATUYHUX) TaK 1 CHEllaIbHUX
nucturuiiH. OCKUTBKY BMIHHS 1 HABUYKH MOOYIOBY 1 TOCIIXKEHHS MOJICJICH BaXKITUBI
Uil BCIX  CHEUIAIbHUX  JUCHUIUIIH  mpodeciiiHoi  MIArOTOBKM 1  MaroTh
BUKOPHUCTOBYBATH 3HAHHSA 3 IUX JIUCIUIUIIH, TO JoriuHo (1 mpupomHo) Oyino 06
nepea0ayuT po3riis]l KOHKPETHUX MaTeMaTHYHUX MOJIeJIe 1 OCHOBHHMX IOHATH
MaTE€MaTUYHOTO MOJIETIOBAHHS Y HAaBUAJbHUX MporpaMax IUX JUCUUIUIIH. AJjie Ha
MPaKTHUL L€ JAJIEeKO HE TaK.

Henocratubo, abo ¥ 30BCIM HE pPO3TJISJAIOTHCS 1[I MUTAHHS B HaBYAIBHHUX
Kypcax, MPUCBSUYEHUX 3aCTOCYBAHHIO CYYaCHUX KOMIT FOTEPHUX TE€XHOJIOT1i, METOIIB
Ta 3ac001B JUIs po3B’A3aHHs (HaxoBUX 3a7ad.

[lepeBaxxHa OUIBLIICTh HAYKOBOI Ta HABYAJIIbLHO-METOJIUYHOI JIITEpaTypH, B SKiil
pPO3IJIAIAIOTECST MUTAHHS MOJENIOBAHHA O00’€KTIB, TNPUCBSIYEHA MOCIIOBAHHIO
TexHIYHUX cucteM. Cepea HEBEIUKOi KUIBKOCTI poOIT, NPHUCBAYCHHX BJIACHE
MOJIETIOBaHHIO Ta MOOY/I0BI MOJeIel, MOKHA BUAUIMUTA HaBYaIbHI ToCiOHUKH [1,2]
ta Bxxe kinacuyHi mpaii O. Camapebkoro [3] 1 A. Mumikica [4].

MeTto10 aaHoi po60OTH € po3risiA MUTaHh MOOY0BU 1H(OpMAaIiitHOT Moaeni
00’€eKTa JOCHIKEHHS Ta i 3aCTOCYBaHHS 0 PO3B’sI3aHHS 3a/1a4.

Buxiaax ocHoBHoro marepiaay. B miteparypi, 0co0iuBO B HaBYaJIbHO-
METOJMYHINA, TPUBOJIUTHCS 0araTo O3HAYEHb TEPMIHY «O00’€KT», fKl, MPETEHIYIOUH
HAa OpUTIHAJIBHICTh Ta 3arajbHICTh, 3BYXKYIOTh paMKH BHU3HAYEHHS TEPMIHY,
MOPYIIYIOUM BJacHE 3arajibHicTh 1bOTO TepMiHy. Hampuxnan, «O0’ekt — 1e Oy/b-
AKUN peasibHUil mpoliec, siBUlIe YM e(eKT, SIKUH ICHY€E 11032 HAIIOK CBIJOMICTIO 1 €
MPEeIMETOM TEOPETUYHOIO0 BHUBYEHHSI YU MPAKTUYHOI MIsNIBHOCTI». OYeBUIHO, IO
OOMEKEHHsI KaTeropii «o0’€KT» TUIbKUA peajbHUMHU YU YSIBHUMH, NMPUPOJHUMU YU
MTYYHUMU 00’ €KTaMHu (IIpeaMETaMu, IPOLECaMU, SBUILIAMU) € HEJOMYCTUMUM.

KopektHum Oyne meBHe OOMEXEHHs BU3HAYEHHS TEPMIHY «00’€KT» B CEHCI
HOro yTOYHEHHS 4Yd JeTanmi3alli B KOHKPETHIM mpeamerHid obnacti. Hampuknan:
O0’ekT B mporpaMmyBaHHI — L€ JesKa CYTHICTb y BIPTyaJIbHOMY IpPOCTOpI, sKa
XapaKTepU3y€eThbCsl TMEBHUM CTAaHOM 1 TIOBEAIHKOI, Ma€ 3aJlaHi  3HA4YeHHS
BJIACTUBOCTEH (aTpuOyTIB) Ta omnepailiii HaJ HUMU (METO/IIB).

[lin o6’exktoM gocimijkeHHs (00’ €KTOM-OpUTIHAIIOM) OyAeMO PO3YMITH
OKpPEMHI eJIeMEeHT 4 CHCTeMY, Ipolec, siBuile abo edekr B mpeAMeTHIN o0rnacTi,
MOBEAIHKA SKOTO JAOCTIIKY€EThCS (BUBYAETHCS) 3 METOK BHUSIBICHHS HOTO OCHOBHHX
BJIACTUBOCTEH Ta 3aKOHOMIPHOCTEN YU 0COONMMBOCTEN (DYHKIIIOHYBAHHS.
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dopmanbHO 00’ €KT AOCTIIKEHHSI MOKHA MOAATH y Bl CYKYMHOCTI JaHUX, SIKi
ONMKCYIOTh HOTO BJIACTUBOCTI, CTaHW, mpouec (yHKUIOHYBaHHS (TIOBEAIHKY) Ta
YTBOPIOIOTh MHOXXMHHM HE3QJIEKHMX Ta 3aleKHUX 3MIHHUX, SIKI B 3arajllbHOMY
BUIAJIKy HE MEPETUHAIOThCA. B Oyb-sKUii MOMEHT Yacy CTaH 00’€KTa BU3HAYAETHCA
3HAYEHHSMM MOro MmapaMerpiB, a CYKYIHICTh CTaHIB 00’€KTa YTBOPIOE MHOXHHY
craniB. IloBeminka (mporec (YHKIIIOHYBaHHS) O00’€KTa OIUCYETHCS JICSIKUM
OIepaTopoM, SIKUHA B 3arajlbHOMY BHUIAJKy MOXKe OyTH 3aJaHuil y BUIl (QYHKIIT,
(dyHKLIOHATY, JIOTIYHUX YMOB, B QITOPUTMIUHIA uYd TaOnauuHid ¢opmi, y BHI
CJIOBECHOTO TIpaBUJIa BiATIOBITHOCTI.

JlocnipkeHHsT MEeBHOro OO0'€KTYy Ma€ Ha METI BCTAHOBJIEHHS HOro mpHUpOAH,
CTPYKTYpHU Ta BJIACTUBOCTEH, 3aKOHOMIPHOCTEH Ta OCOOJMBOCTEN MOro €BOJIOIII 1
(GyHKIIOHYBaHHS.

OCHOBHOIO 33J]a4€l0 HAYKOBOI'O JOCHIPKEHHS € HE BUBYEHHS JIMIIE OJHOTO,
OKpPEMOTO 00’€KTy, aje MEepeHECeHHs 3J00yTHX 3HaHb Ha BCIO MHOXKHUHY MOJ10HMX
00’exTiB. Taky MHOXHHY OO’€KTIB, Ha SIKy MOXYTb OYTH pO3MOBCIOJIKEHI
pe3ynbTaTH  OJUHUYHOTO  JOCHIDKEHHS, BHU3HA4Yae € Teopis MoJ10HOCTI,
(GbyHIaMEHTAIBHUMU MTOHATTSAMU SIKO1 € MIOHSTTS aHaAJIOT1i Ta Mo1I0HOCTI.

[lin ™momemmo OyAaeMO pO3YMITH INTYYHO CTBOPEHHUH MaTepiaibHUM M
a0bcTpakTHUM 00pa3 00’ €KTy-OpuTiHANY, SIKUM BigoOpakae MOro HaWOLIbII ICTOTHI
JUTSL LIJIed MOJIEIOBaHHS BJIACTUBOCTI 1 CTaHU Ta 3aMillye Horo (00’ €KT-OpUriHai) B
HAyKOBUX JOCHKeHHsAX. Halyactime B poial  Mozenl BHUCTYMAae  1HIIHMA
MartepiaibHUil ab0 ySBHUM, CIELIaIbHO CUHTE30BAHUM JJIsl 3pYYHOCTI JTOCHII>KEHHS
00'eKT, 110 3aMIHIOE B TIPOLIECI JOCHIIKEHHS O0'€KT-OpUTiHal 1 Mae HEOOX1IHHM
piBEHb MOAIOHOCTI 3 HUM.

Jns  ctBopeHHss  Mozemi  00'ekTy, SKka 3  JOCTaTHbOIO  TOYHICTIO
XapaKTepu3yBaTUME pealbHUil 00'€KT, HEOOXIHO HABUUTUCA 30UpaTH, MPABUIBHO
MOJIaBaTH ¥ MOTIM ONPALbOBYBATH JIaH1 PO HHOTO.

Yacto myist BUBYEHHS 00'€eKTa JAOCTaTHHO MAaTU HEOOXIJHY i1H(GOpMAIiI0 Mpo
HBOT0, TIOJIaHY Y BiAMOBiAHIN GopMi. B iboMy BUMaKy roBopsATh npo iHbopMaliiiny
Mozenb o0'ekta gocaimkenas (IMO/), sky BuzHauumo HacTynHuM unHoMm: IMOJI —
1I€ CYKYIHICTb JaHMX MPO JOCHIKYBaHUU B 3aJaul 00 €KT, Kl XapaKTEepU3yIOThb
HOro HaMOUIBII ICTOTHI BIACTUBOCTI 1 CTaHHW, MPUHIIMIIOBO BAXKIJIUBI IS 3a7adi, 110
PO3B'A3Y€THCS, 1 TOCTATHI AJI1 OTPUMAHHS 11 pO3B’A3KY.

Bigomo, mio mporeaypa mnoOyIoBU MOJAEHI B 3araJlbHOMY BHUIIAJIKy HE
dbopmainizoBana. B mepeBaxkHiil OUIBLIOCTI JIITEPAaTypHUX JIKEpPEN BUAUIAIOTHCA
TUIBKM y3arajbHEHHI €Talyd MOJENIOBAaHHS, 110 € HEeAOCTaTHIM sl (OpMyBaHHS
BMiHb 1 HAaBUYOK CTYAEHTIB. B naHiii poOOTI MPOMOHYETHCS A0 PO3TISIY CXeMma
noOy10BH 1HGOPMALIIITHOT MOJIEN1 TOCTI)KYBaHUX 00’ €KTIB.

BucHoBku. BMmiHHA 1 HaBMUYKM NMOOYJ0BM 1HQOpMaLIHOI MoJenal 00’€KTa
JOCHIKEHHS € GyHIaMEHTOM KOMIETEHTHOCTI 3 MOJENIOBAaHHS, sIKa € HEB1/1 €MHOIO
CKJIaZI0BOIO MPOQeCciiHOT KOMIIETEHTHOCTI Cy4acHOro (haxiBIis.
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H. B. lo6poBosbcbka
M. BigHug

PO3B’SI3AHHSI ONTUMIBAIIIMHUAX 3AJIAY
3ACOBAMU MICROSOFT EXCEL

AHomauin. Y cmammi uaseOenuil onuc OnMuMI3ayiHux 3a0ay JIHIUHO20
npocpamy8arts, 08 po38 3Ky AKUX OOYLIbHO euKopucmogysamu Haooyoosy [lowyk
piwenns  npoepamu MS Excel. Ilpu yvomy posenanymi munu 3a0ay,  yMO8U
BUKOPUCIAHHA  ICHYIOUUX MemoOi8 NOULYKY piuleHb, a mMaKoxic OOIPYHMOBAHO
MOCIUBICIB [ OOYLIbHICMb BUKOPUCTAHHA HA00Y006u Tlouyk piuenns.

Knrwouoei cnosa: 3aoaui niHiliH020 Npocpamy8anHs, Onmumizayiini 3aoaui,
EeKOHOMIKO-MAmMeMamuiHa mooeib, Haooyoosa llouyk piuenns.

Abstract. The article describes the optimization problems of linear
programming, for which it is advisable to use the add-in the solver program of MS
Excel. Under consideration, the types of tasks the terms of use available methods to
find solutions, as well as the possibility and expediency of using the add-in solver.

Key words: linear programming problem, optimization problem, mathematical
model, the add-in solver.

IlocranoBka mnpobGaemu. IIpoTsiroM nepmoro poky HaBYaHHS CTYIEHTH,
Mai0yTHI €KOHOMICTH, BUBUYAIOTh JUCIUILIIHY «Builla Ta mpukiagHa MaTeMaTHKa.
Cepen OCHOBHHMX 3aBjaHb, 10 MalTh OyTH BUKOHAHI Yy MpOIECI BUBUCHHS i€l
JUCIUIUTIHY, 3a3HAYa€ThCid HEOOXIAHICTh HAJaHHS CTyJEHTaM 3HaHb 3 OCHOBHHX
MaTeMaTUYHUX METOMAIB pO3B’sA3yBaHHS ONTHUMI3AlIMHUX 3a3Ja4, a TaKoX,
«popmyBaHHsi BMiHb BukopuctoByBaTu IIK 1 BimoBigHE mporpaMHe 3a0e3neyeHHs
Opy MPOBEAEHHI ONTUMIZALIMHUX pO3paxyHKIB Ta aHali3l pe3yJbTaTiB IUX
po3paxyHkiBy». CaMe 3 IUX MIpKyBaHb MPOTIOHYEMO PO3TJISHYTH ICHYIOYE MPOrpaMHe
3a0e3MeUeHHs, 10 MOXe OyTH BUKOPUCTaHE NpU PpO3B’SI3yBaHHI Ta aHami3l
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ONTHUMI3AIIMHUX 3a/a4, JOIIIBHICTh Ta METOJMYHI OCOOJMBOCTI HOTO 3aCTOCYBAHHS
IpY BUBYEHHI AaHOI JUCUUILIIHU.

[inuit KOMIIEKC EKOHOMIYHUX 33J]a4 Ha Pi3HUX PIBHAX YIpaBIiHHSI Mae 0arato
BapiaHTIB PO3B’S3KiB, cepe] SKUX MOTPIOHO 3HAWTHM HailleeKTUBHIMIMNM, TOOTO
ontuManbHui. [Iporiec po3B’si3yBaHHs ONTUMIZAIIINHOL 3a/1a4l € TOCUThH CKJIATHUM Ta
IPOMI3IKUM

Jlist po3B‘si3yBaHHA €KOHOMIYHOI 3aJa4l MaTeMaTUYHUMU METOJIaMH MOTPIOHO
noOyJyBaTH €KOHOMIKO-MaTeMaTUYHy MOJeNb 3ajadi, B sKiid TOBUHHI OyTH
BiJI0OpaXkeH1 HAWCyTTeBilI (akTopu 1 yMOBHM 3ajadi, 0 BUKOPUCTOBYETHCS MJIs
pO3B’s3aHHS 32  JOMOMOrOI0  MpPOrpaMHUX  3acob0iB, 'y  TOMY  YHCHI
nporpamu MS Excel. B MS Excel € mnoryxHuil 1HCTPYMEHT BHpIILIEHHS
ontuMizaliiaux 3aaad — [louck pemenus (Iowyk piwennsn).

AHaJi3 ocTaHHiX Jocaimxkenb i myOuaikaniid. [IpobremMu onTumizamii Ta
METOJM PO3B’SI3aHHS 3a7a4 JIHIHHOTO MPOrpaMyBaHHS JOCHUTH JIETAIbHO PO3TJISHYTI
B poborax AmmanoBa C., Pomantoka T., Tepemienko A. ta iH. Jlocnigauku [{y6iHna
A., Opnos C., llly6in 1., [IpocBetoB I'. 0OrpyHTYBaM MOKJIMBOCTI BUKOPUCTAHHS
tabnuuHoro npouecopa MS Excel niis eKOHOMIYHUX 3a/1a4.

MeTtoro cTaTTi € BU3HAYEHHS KaTeropi 3ajmay onTumizaiii Ta oOrpyHTYBaHHS
yMOB BUKOpHCTaHHA HanO0ynoBu IHouwiyk pimenna nporpamu MS Excel.

Buxnan OCHOBHOTO marepiaay. Haitnomupenimmumu NpUKIagaMu
€KOHOMIYHMX 3aJa4 JIIHIHHOrO MpOoTrpaMyBaHHs € 3ajaya IJIaHyBaHHS BUPOOHUIITBA
(BUKOpHCTAaHHS PECYpCIB), 3a/1aua CTPYKTYPHOI ONTUMI3aIlii, 3a/laya parioOHAJIbHOTO
BUKOPHMCTaHHS BMPOOHMYMX IOTYXKHOCTEH, TpaHCIOPTHA 3ajada. IX pesynbTaTu
MO>XHa BUKOPHUCTOBYBAaTH MJii €KOHOMIYHOTO aHaji3y AiSUIbHOCTI MIJIPHEMCTBA -
3HAXO/PKEHHS aJbTEPHATUBHHUX pPO3B’SA3KIB (SKIIO BOHU ICHYIOThb), BU3HAYEHHS
CTpaterii po3BUTKY B 3aJ€XKHOCTI BiJ] BHYTPIIIHIX Ta 30BHIIIHIX YUHHUKIB TOIIO.
Cepen pi3HHUX THIIB €KOHOMIYHMX 3aJ1ad Jy’K€ BOKJIMBUMH € ONTUMI3AIlIiHI 3a7a4li,
[0 MAIOTh BEJIMKY KUIBKICTh €KOHOMIYHUX Ta TEXHOJIOTT1YHUX 3B’sI3KiB [3, ¢.68].

VY KoHIHM 3a/1a4l JNiHIHHOrO MmporpamyBaHHsI TpeOa BpaxoBYBaTH OCOOJIMBOCTI
BUPOOHHUIITBA Ta BUKOPUCTAHHS JTaHOTO BUAY MPOMAYKIIi, a TaKOX BCl YMOBH, SKI
MOXXYTh BIUIMBaTH Ha XiJI BUpOOHHMITBA. [Hakme Mopenp 3agadi Moxe OyTH
pO3B’si3aHa, ajie MPAKTUYHO ii pe3yIbTaTH BUKOPUCTATH HEMOMKIUBO.

Mogeni BCiX 3a/1a4 Ha ONTHUMI3allii0 CKIIAIal0ThCS 3 HACTYITHUX €JIEMEHTIB:

1. 3MiHHI — HEBIJJOMI1 BEJIMUMHU, SIK1 TOTPIOHO 3HAWTH MpPU BUPILIECHHI 3a/1a4i.

2. HinpoBa ¢yHKLIA — BEIMYMHA, KA 3aJ€XKUTh BiJ 3MIHHHUX 1 € METOIO,
KIJIFOYOBUM MOKa3HUKOM €(EeKTUBHOCTI 00 ONTUMAaIbHOCTI MOJEJII.

3. OOMexeHHs — YMOBH, SIKUM TTOBUHHI 3aJI0BOJILHATH 3MiHHI [1, ¢.112].

Takum 9yuHOM, TIOIIYK HAWKpAIIoro (ONTUMaIBHOTO) TUIaHy (BapiaHTa) MPOCTUM
nepedbopoM 1 MOPIBHSHHS BCIX MOXJIMBUX IJIaHIB CTA€ BKpail HEMOCUIIBHOIO 3a/1a4€l0,
IpU LbOMY HE BPaxOBYETbCS TOW (PakT, 0 HA CKJIAJaHHS OJHOIO BapiaHTa IUIaHY
TaKOX BUTpAavaeTbcs Jyke Oarato yacy. Po3B’s3yBaHHs OoNTUMI3aliiHUX 3aaad 3a
nonomoroo MS Excel notpedye MiHIMYyM HABUYOK Ta 3yCUJIb.
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Han6ynosa Ilomyk pimenns MS Excel BUKOpUCTOBYe airoputM HeEMiHIHHOI
ontumizaiii Generalized Reduced Gradient (GRG2), mo po3pobienuit JleoHom
Jlacmonom (Leon Lasdon, University of Texas at Austin) 1 Ananom Yopenom (Allan
Waren, Cleveland State University). Ilowyk piwienna € dactuHoro OJ0Ka 3ajad, Ky
1HOA1 Ha3WBalOTh aHamizoM "mo - skmo". Ilpoleaypa MONIIyKy pillieHb TO3BOJISIE
3HAWTH ONTUMAaJIbHE 3HAUYCHHS (POPMYIIH, 110 MICTUTHCS Y KOMIpIIi, SIKa HA3UBAETHCA
uuiboBoto. Llg  mpouenypa mpamioe 3 TIpymnorw KOMIPOK, WIO MpsiMO  abo
OTOCEPEIKOBAHO TMOB’si3aHl 3 (GopMyJiol0 B LUIbOBIM kowmipii. [I[o6 orpumaru 3a
bopMysI010, MO0 MICTUTHCS Y ILUIBOBIM KOMIpI, 3aJaHUil pe3ynbTar, Npoueaypa
3MIHIOE 3HAYEHHS y KOMIpKax, II0 MaroTh BIUIMBaIOTh. L1006 3BY3UTH MHOXHUHY
3HA4Y€Hb, 110 MICTATHCS B MOJECNI, BUKOPUCTOBYIOThCSI oOMexkeHHs. L1 oOMmexeHHs
MOXYTh TOIIMPIOBATHUCS HA 1HII KOMIPKH, 110 MAIOTh BIJIMBATH HA PIILICHHS.

3agayaMm, M0 HaMKpaile po3B’A3yIOThCS TaKUM CHOCOOOM, MpHTaMaHHI
HACTYMHI BJIACTUBOCTI: €AMHA MUJIb, IO MAaKCHUMI3YETbCS a00 MIHIMI3Y€ETHCS
(mpubyTOK, pecypcH, TOIIO); OOMEKEHHs, IO MaloTh, SK MPaBUIO, BUTIIAJ
HEpIBHOCTEH; HAaO1p 3HAUeHb 3MIHHUX, 110 IPSIMO YK OMOCEPEIKOBAHO BIUIUBAIOThH HA
0oOME)XEHHS Ta Ha BEJIMYMUHH, 1110 ONTUMI3YIOThC [2, ¢.189].

Han6ynosa IHowtyk piwiennsa n10o3Bojsie 3MiHUTH 6arato napameTpiB poOOTH Mij
Yac MOILIYKY pO3B’sI3aHHS, HAIIPUKIIAJI, 3SMIHUTH METO/ MOLIYKY BIAMOBIIl, 0OMEXUTU
yac MOIIYKYy, 3aJaTH 1HIIY TOYHICTh oOuucieHb. [Ipu HaTHCKaHHI y 11aJIOTOBOMY
BikH1 HHowyk pimenna xuonku [lapamerpu 3’aBiseTbes nianorose BikHo [lapameTpu
nomyky pimenHs (puc. 1). HamamTyBanHs 3a 3aMOBYYBaHHSM MIJXOJATH JJIs
OUIBIIIOCT] TUIIIB ONTHUMI3AI[IMHUX 3a/1a4.

xq
YCTAHOBHTL LENEBYHD RHEHKY: [l ] | BLINONHHTL l
PaBHOM: (% maKcumansHomy sHauermio  ( aHaverwo: |0

3aKpbITh

™ MMHMMANEHOMY 3HAUEHWIO
I3MEHAA AYEHKH: -

f“_] MpeanonoxvTe I
~OrpaHn4eHmna; - 1 NapamMeTpbl

LI AobaenTe I

HzmennTe I
BoccraHoenTe
LI Yaannto I
Cnpaeka

Puc. 1. [dianorose BikHO "[louck pemenus"

Huxue nHaBenemo iHopmaiiro npo (QyHKIIT Ta KOMaHIW A1aJIOTOBOrO BIKHA
Iowyk piwenna:

YcTanoBuTh 1eneByto s4eiiky. IloTpiOHO Bka3aTu LUILOBY KIITUHKY poO0OYOro
apkyiry Excel, B skiit MmicTuThCst hopmysia 00UMCIeHHS 3HaYEHHS HIITbOBOT PYHKIIT

PapHoii. BuzHauaroTh omnTuMizalliiiHe CHpsSMYBaHHS MLUIOBOI GYHKINT (10
MaKCUMyMY YH J10 MiHIMyMYy) a00 BUMOTY A0 Li€i (QyHKIIi HaOpaTH MeBHE YHCIIOBE
3HAYEHHS — 1€ YHUCIIO CJI1J] BBECTH Y BIAMOBIJHE MOJIE A1aJI0rOBOrO BiKHA
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W3mensis siueitku  TloTpiOHO BKa3aTu ajpecu TUX KIITUHOK poOOYOro apKyury
Excel, sik1 BiaBeneH1 A1 3HaUY€Hb HE3AJIIEKHUX 3MIHHUX

[Ipennonoxute [l aBTOMaTWYHOrO TOILIYKY KIITUHOK, 3HAYEHHS B SIKUX
0e3rmocepe/IHbO BIUTMBAIOTh Ha IUIHOBY (PYHKIIIIO, 3aicany (pOpMyIIOI0 B LLIbOBIN
KIITUHIN. Pe3ynbrar nmomyky Oyjae BimoOpakeHo B ol “V3MeHnsis suerku’™

OrpannueHus [loka3yoTb OOMEXEeHHs OoNTUMIZaliiiHOT 3aj1ayi, sKa
PO3B’A3y€EThCSA

JoGaButs  [lpu3HaueHa [ BUKIUKY J1ajloroBOro BikHa  “‘/{00aBUTH

orpaHuyeHue”

W3menuts  [lpu3HaueHa uisi BUKIMKY J1aJIoTOBOro BikHa “M3MeHUTH
orpaHuyeHue”

VYV nanuth J103BOJIsI€ 3HATH BIANOBIIHE OOMEKCHHS

Boimonauts  Jlo3Bosisie po3noyaTtd  OpOLEAypy  HOIIYyKYy  pIIIECHHSA
chopMoBaHoi 3a1a4i

3aKphITh Jlo3Bouisie BuiATH 3 JianmoroBoro BikHa “Ilouck pemenus” 0e3

3aIlyCKy MPOLEypH MOUIYKY PIIIEHHS

[TapameTpsr  Jlo3BoJisie BUKIMKAaTH JiajoroBe BikHO ‘“Tlapamerpsl moucka
pemenus”. Lle A03BOJMMTH 3aBaHTAXXKUTU YW 30€perTH yMOBHU 3aJadl Ta BKa3aTH
1HAMBIAYyaJbHI 3HAYEHHSI CHeIlaIbHUX MapaMeTpiB MOIIYKY PIIIEHHS

BoccranoButh Jlo3BoJIlE OUMCTUTH yCl1 TMOJSL J11aJloTOBOTO BIKHA Ta
BIJTHOBUTH 3HAYEHHS MMapaMeTpiB MOILIYKY PillIeHHS, K1 nepeadayeHi 32 yMOBYAHHIM

CnpaBka 1106 3BepHyTHCS 10 M0BiAKOBOI cuctemu “Iloucka pemenus” [2,
c.210].

Poznounnatu podoty 3 npouenypoto Howtyk pinienna ciij micis TUIaHyBaHHS
CTpYKTypu pobouoro apkymy Excel (cimig BH3HAUUTH KIITHHKH JJI LUIBOBOI
3MIHHO1, HE3aJeKHUX 3MIHHHMX, MOTPIOHMX NPOMDKHUX YU KIHUEBHX PpE3yJIbTaTiB,
BUXIJTHUX JaHUX; BIMCATH HEOOXIJAHI MOSICHEHHs, po3rpaduTh TaOIMIN TOIIO),
BBEJICHHS YyCIX MNOTpIOHUX ¢GopMyn uisi OOYMCIEHHS 3HA4YeHb LIILOBOI (DYHKIII],
MPOMDKHUX 1 KIHIIEBUX PE3YJbTATIB, & TAKOX BHECEHHS yCIX MOTPIOHUX BUXITHUX
YHUCJIOBUX JaHUX.

BucHoBok. AHami3yroud BHINE 3a3HAY€HE, 3ayBAXXUMO, 110  ONTHUMI3aIliiiHI
3a/1a4l TUCHMIUTIHK «Buia ta mpukiajHa mMaTeMaThKa» MOXKHa PO3B’sS3yBaTH, a0o
YaCTKOBO aBTOMATH3yBaTH ii pPO3B’sA3yBaHHS 3a JIOMOMOI0I0 TaOJIWYHOrO Mpolecopa
Excel. Excel BimHOCUTBCS 10 MpOrpaMHOTo 3a0€3MEeUeHHs 3arajJbHOro MpU3HAYeHHs,
TOOTO MOro BUKOPUCTAHHS HE NMOTpedye clieliaJbHUX 3HaHb BiJ CTyJeHTIiB. Jlo Toro
K 3a3HaYUMO, 10 JUCUUIUIIHA «Builna Ta npukiagHa mMaTeMaTHKa» BHUBYAETHCS HA
NepIoMy Kypcl, KOJIM CTYyACHTH MapalielbHO BUBYAIOTH AUCHUILTIHY «EKOHOMIUHA
iHdopMaTHKay, Bke MaroTh MeBHI HaBuku podotu 3 IIK, 1 30kpema 3 odicHuMHU
porpamMamMu 3arajbHOro Ipu3HaueHHsd, B Tomy uuciai 3 Excel. Tomy posrisia
3acTocyBaHHs came TabmuuyHoro mnpouecopy Excel, a came nanOynosu Ioutyk
piwienna 710 PO3B’SI3yBaHHS ONTUMI3ALIMHUX 3a7ady MU BBaKa€EMO HaWOUIbBII
TOLUIbHUM.
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BUKOPUCTAHHS IHOOPMAIIMHO-KOMYHIKAIIIMHAX
TEXHOJIOTTA ¥ IMTPOIECI ®OPMYBAHHS
MATEMATHUYHUX ITOHATDH

HuHimHi# cTaH po3BUTKY OCBITHM B YKpaiHI BU3HAYAETHCSA IHTETrpaliiHUMHU
3MiHaMU HaBYAJIBHOT'O CEPEIOBUIIIA, SIKI BUSIBIISIIOTHCS Y BIIPOBA/IKEHHI Y HaBYAJIbHO-
BUXOBHUH MpOIIEC yCiX HABYAJIBHUX 3aKjIaJiB HOBITHIX KOMII IOTEPHHUX TE€XHOJIOT1i.
VY 3B’S3Ky 3 UM [OCTa€ Ba)KJIMBE MUTAHHS BHOOPY MPOTPAMHHUX IMEJAaroriyHuX
3aco6iB (I1I13) 3 meTor0 PopMyBaHHS MAaTEMaTUUYHUX TTOHSTh.

Merta nocniiKeHHs— po3poOUTH NHUJIAaKTHYHE 3a0e3neueHHs Aiid (GOpMyBaHHS
MaTeMaTUYHUX MOHATH 3 BUKOPUCTAHHSAM 1H(POPMALIMHUX TEXHOJIOT1H Ta MepeBipUTH
Horo e(eKTUBHICTH MiJ] YaC HABYAIBHOT A1SUTBHOCTI.

HNocmimxenas  B.JO. bukoBa, = M.I. XKanmaka, B.®. 3a6omotHoro  [2],
B.B. Jlanmiucekoro, M.C. JIeBoBa, H.B. Mop3ze, C.A. Pakosa [3], }O.C. Pamcbkoro,
O.B. CniiBakOBCBHKOT'O Ta IHIIUX YYEHHX NEPEKOHJIMBO JAOBOJSTH, 1110 BIPOBAKEHHS
1H(hOpMaIIITHUX TEXHOJOT1M y HaBYAJIbHUI MPOLIEC Ja€ 3MOTY 1HAMBIAYali3yBaTH Ta
auepeHIliIoBaTH MPOLIEC HAaBYAHHS, MIJBUIIUTU SKICTh 3aCBOEHHS HaBYAJIBHOIO
Marepiaily Ta CIpHUsATH aKTUBI3allli HaBYaJIbHO-TI3HABAIBLHOI JISUIBHOCTI CTY/ICHTIB.

Cepen okpeMHUX THIIIB 1 pI3HOBH/IIB MPOTPaMHHX 3aC001B, sIKI BUKOPUCTOBYIOTh
B YMOBax IeJaroriyHoro Npouecy, BUAUIAIOTh HACTYIHI [4]:

- TINepTEeKCTOBI NPOrpaMHi 3acO0M HaBUAJIBLHOTO MPU3HAYCHHS;
1H(hOopMaIliitHO-TTONIYKOBI, 1H(pOpPMaILIiTHO-JOBIAKOBI IPOrpamMHi 3aco0H;

- IMITaliifH1 OporpamMHi 3aco0u;

- MOJIEJIIOIY1 TporpaMHi 3acoou;

- JIEMOHCTpaIlliifHi MPOTrpaMHi 3aco0u;

- IporpamHi 3acO0U-TpEHaXKEPH;

- CHCTE€MHU KOHTPOJIIO 3HaHb.

3azHaunmo, o s GOpMYBaHHS MIITHUX MAaTeMAaTHYHUX MOHSTh KOPUCHUMH
CTaHyTh MOJEJIOI0Ul Ta JEMOHCTpaliiiHi mporpamHi 3acobu. BukopuctaHHs
TPaJAMIIIMHUX METOAMK Yy TMOEAHAHHI 13 CYyYaCHUMHU KOMIT IOTEPHUMU TEXHOJIOTIIMHU
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JacTh 3MOTY BIOCKOHAJIUTH HaBYAJIbHO-BUXOBHUM TPOLEC 3a PaxXyHOK SIKICHOTO
HAMOBHEHHs 1HQOPMALIHHOIO MPOCTOPY Ta IIBUAKOCTI CHPUUHATTS 1HGOpMAIII].
Haii3pyuHimuMu y menaroriyHidi MpakTUIl € TOTOBI KOMIT'IOTEpHI MOJEII
MaTeMaTUYHUX 00’ €KTIB, XOY BOHHU JICIIO OOMEXYIOTH 1HAWBIIyaJdbHY TPAEKTOPIIO
HAaBYaHHS YYAaCHUKIB HABYAJIbHOTO-BUXOBHOT'O TPOIIECY.

Po3pi3HATh YOTHPU THUINK KOMIT' IOTEPHHX MoOJeieil 3a XapakrepoMm (opm
B3a€MO/IIi KOPUCTyBaya 3 KOMIT IOTepHOI0 mporpamoro. Ilepmmii xapakrepusyeTbes
MIHIMAJIBHOIO B3a€MOJII€I0 KOPUCTyBaua 3 Mojeno. OCHOBHE 3aBJaHHS SKOi —
MOJIaHHs HaBYaJIbHOI 1H(OpMalii. Mojeni Ipyroro piBHS BIIPI3HSIOTHCS MPOCTOIO
B3a€EMOJII€I0 KOPUCTYyBauya Ha piBHI BHOOpPY €JIEMEHTApHUX oOlepamid 3 AesKoi
MHOXXHMHH 1 1X BUKOHaHHS. BOHU cripsiMOBaHI Ha CIPUMHATTS 1 3ACBOEHHS HABYAIbHOI
iH(dopMaIlii, oJIHaK KUIbKICTh MOXKJIIMBHUX OMepallii 1 A1 3 iHpopMaliitHUM 3MiCTOM
30UTBIIEHO Yy TOPIBHSIHHI 3 MOJEISMHU Mepuoro tumy. TpeTiih TUI KOMIT I0OTEpHUX
Mojieliel BUPI3HIETHCS KOHCTPYKTHUBHOIO B3a€MO/II€I0 KOPUCTYBaya 1 KOMI FOTEPHOI
nporpaMu (MOXJIUBICTh BUOOPY KOpPHUCTyBadeM MOCHIJOBHOCTI omepariil 1 aiid, ski
BEyTh WOTro JO0 JOCATHEHHS METH; HEOOXIAHOro aHaji3zy KOXXHOIO0 KpOKYy 1
NPUUHATTS pillleHb Y BU3HAUYECHINH MHOXXHHI BapiaHTiB). YeTBepTU — Opi€HTOBAHMMA
Ha BUBYEHHS BIJIOMUX IPOLECIB 1 SIBUI 1 KOHCTPYIOBAHHS HOBHX [2].

Cepen iCHyIOUMX NMPOTPaMHUX MPOAYKTIB, SAKI MOXYTh OyTH BUKOPUCTaHI JJis
CTBOPEHHSI KOMIT'IOTEPHUX MOJENe MaTeMaTUYHUX 00’ €KTIB 3 METOI0 (pOpMYyBaHHS
MaTeMaTUYHUX MOHATH CIiJ] BiJ3HAYUTH HACTYIIHI:

- MaTeMaTH4HI MaKeTu By3bKoi cremiam3zanii: Gap, Singular ta inmi;

- cucreMu reoMetrpuyHoro mojaemtoBanus: Autodesk 3ds Max, GRAN-3D, DG;

- cucTteMH Komm roTepHoi matemMatuku: Derive, Maple, Matlab, Mathematica,
MathCAD, Maxima.

3ragani [II13 MoxyTh OyTHM BHUKOpHCTaHI IJsi PO3POOKH KOMII IOTEPHHUX
Mojielied MaTeMaTUYHUX OO €KTIB 1 BIJIPI3HSIOTHCA HE JIMIIE 3MICTOM YU
MOCJIIJIOBHICTIO BHKJIQJIaHHS Marepiainy, a CTWIEM BHKJIaay Ta BHUKOPUCTAaHHSIM
pi3HuX MeToAiB 1 (opm. BoHM € mpocTUMHM y BHUKOpPUCTaHHI 1 3a0€3Me4yIOTh
MO>KJIUBICTh pO3POOKH MOJIENIEH pi3HUX PIBHIB IHTEPAKTUBHOCTI.

JIJist CTBOpEHHSI KOMIT I0TEpHOT MOJIENi, SIK 3ac00y HAOYHOCTI, BUKJIAJad MOXKeE
CKOpHUCTAaTHCS OYyIb-SKMM 3pY4YHHM JUIsl HBOTO cepeAoBHILleM. Tak, s po3poOKu
JEMOHCTpalIiHUX KoMIl torepHux wmojenedt (JKM) mepmioro ta npyroro piBHS
IHTEpPaKTUBHOCTI MOXHa BUKopucTtaTu cepenouiie MS PowerPoint. Lls nporpama
HE HAJEXWUTh JI0 CUCTEM KOMII IOTEPHOI MaTEMaTUKH, MPOTE JJsi O3HAWOMIICHHS 3
MaTeMaTUYHUMHU OO0’€KTaMU Ta IX BJIACTUBOCTSIMH, 1i BHUKOPUCTaHHS IIJIKOM
BuripaBaane. Taki JIKM 06a3yroThcsi Ha moeTanHid Mmojaadi HaBYaiabHOI 1H(opMarii,
[0 CYIPOBOJKYETHCA €JIEMEHTaMHU aHIMaIlli Ta TMOCTIJOBHOIO JIEMOHCTpPAIIE0
CJIal/iB.

Pozrnstnemo nainpoctimy JIKM Tina oOepraHHsi Ta BU3HAYEHHS MOro 00’emy
(puc. 1). ¥V naniii momeni 3A1MCHIOEThCS TMOeTamnHa mosiBa (Girypu (KpUBOJIHIMHOT
Tparmerii), sika o0epTaeTbcsi HaBKOJO oci adcuuc. Cnaig Mozenl TaKoX MICTUTh
rineprnocuiIaHHs Ha IHTEPHET Pecypc, SIKUM IEMOHCTPY€E YTBOPEHHS ILUIOIII MOBEPXHI
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S=Tr>

T
: Tira odepmarid — ug o0'eMHI

r=f(x)
S=11-f (%)
mira, we  BuHukarome nid  uac : VAT (e
\ odepmarHs dizypu,  odmexeHoT b ST :
kpuBoro, HaBkoro oci, W AeXumb Y I af 2 (x dx V:JTJ £ (x)dy
WA 2KE NAOUAUH. % 2 ' ‘

Puc. 1

Tina oOepranHs. [{ns BuBeneHHs Gopmyiu oOuYMcIeHHS 00’eMy Tula OOepTaHHS
BUKOPUCTOBYETHCSI MAaCIITA0yBaHHS YaCTHHU 300paKeHHS Ta aKIIEHTYEThCS yBara Ha
OCHOBHHUX 00’€KTax 3011bIIeHOT PIrypH.
Taki JIKM € HaouHoro omnoporo st popMyBaHHS KOHKPETHUX 00pa3iB 00’€KTIB, HA
OCHOBI IKUX (hOPMYIOTHCSI HAYKOBI MOHSTTS, a TAKOX € 3aCO00M aKTHBI3AIlll TyMKH
CTYJIEHTa, OCKUIbKM 3 X JOMOMOTrOI0 MOXYTh OyTH Kpalle BUIIIEHI BJIACTUBOCTI
00’€KTa 1, SIK HACNIJOK, Kpallle POBEJACHE y3araJibHeHHs. BOHU CTBOPIOIOTH TaKOX
eMoIiiiHnil (OH 3aCBO€HHS, 0€3 SIKOTO 3HAHHS HE MOXYTh OYTH 3pO3yMUIUMU 1
HaJIHHO 3aCBOEHMMH Ta TEpeAaloTh BJIACTUBOCTI O0’€KTa Yy BCid iX IOBHOTI 1
PI3HOMAHITHOCTI.

Y  neparoriuHiii  JTISJIBHOCTI  HAW3py4YHillle  BUKOPUCTOBYBAaTH  T'OTOBI
MaTeMaTH4H1 MOJIEI TOCTIKYBAaHUX 00’ €KTIB, 3aCTOCYBAHHS SIKUX JI03BOJISIE:

- AKTUBI3yBaTM HaBYaHHS [UISIXOM  BUKOPUCTAHHS  MPUBAOIMBUX 1
HIBUAKO3MIHHUX (popM mojiayi iHdopmariii;

- 1HTeHCU(IKYyBaTH HaBUAJbHUU TPOLEC MUISAXOM 30CEPEKEHHS YyBaru
CTYJICHTIB Ha eTarax J0BEJICHHA MaTeMaTUYHUX (PaKTIB;

- po3BUBaTH a0CTpaKTHE MUCIIEHHS MOJaHHSIM HAOUYHO-00pa3Hoi iHpopMaIlii;

- po3mupuTy 1HQOpPMAIIHUN CcepeoBUIIlE 32 PaXYHOK I0Jayl HaBYaJIbHOTO
Marepiany.

KpiMm TOro, MopentoBaHHS MaTeMaTHUYHHMX OO €KTIB Ma€ psJ HABYAIBHO-
METOJIMYHUX MepeBar, TakKux sK:

— MOKJIMBICTh YIYCTUTH TEXHIYHI JE€Tasli PO3B’sI3yBaHHS 3a/1a4, 1110 BUBYAIHCS
B MIOTEPEIHIX TeMaX KypcCy;

— KOHIIEHTpallisi Ha BMBYEHHI HOBHUX MUTaHb, MPUIYCKAIOUW, IO MONEPEIHIH
Marepian 0yJio 3aCBOEHO Y TOBHIN Mipi;

- 1HTeHCcHU]IKaIllsd HaBYAIbHOT JISTTBHOCTI, 110 CIIPUSE PO3IIUPEHHIO KOJia 3a71a4
IUTs1 PO3B’ SI3aHHS;

- 1HTeHCcHU]IKaIlldl PO3yMOBOi MISJIBHOCTI CTYJEHTIB Ha 3aHSTTi, IiJABUIICHHS
M3HABAJILHOTO 1HTEPECY;
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— CTBOPEHHS CHPUSTIMBUX YMOB JJIA 3aJOBOJICHHS 1HTEpECIB CTYJEHTIB Ta
BUSBIICHHS iX TBOpYUX 3/10HOCTEH, (OpMyBaHHS TO3UTUBHOIO CTABICHHS MO
IUCILUILTIHU.

MopentoBaHHsT MaTeMaTHYHUX OO0’€KTIB 3HAYHO PO3IIUPIOE  MOXKIMBOCTI
CTYJIEHTa y BJIACHIN JISJILHOCTI, a came:

— CaMOCTIMHO NepeBipsATH cebe;

— JIEeMOHCTPYBATH JOCIII)KYBaHI 00’ €KTH;

OyayBaTu 0€3 TpyAHOIIIB CKJIaHI MaTeMaTH4H1 00’ €KTH;

- 30epiratu pe3yJibTaTu CKIAJHUX MO0YI0B Ta OE3MOMUIKOBO BUKOHYBATH iX;

— 3BUIBHATU 4Yac JJisi OOJyMyBaHHS MaTEMaTHYHOI CYTHOCTI PO3B'A3yBaHUX
3a/1ay 1 iX pilIeHb PI3HUMU METO/IAMH;

— OTpUMAaTH YHUCEIbHUN pe3yibTaT Ta CHPOCTUTH IMPOLEC PO3PAXYHKIB IS
M1ATBEPIKEHHS MPABUIIBHOCTI MIPKYBaHb;

- HaOyBaTHU HABUYOK CAMOCTIHHOT poOOTH.

BukopuctanHs KOMIT'IOTEpHUX MOjielield MaTeMaTUYHUX 00’ €KTIB PI3HUX PiBHIB
IHTEPAKTUBHOCTI CIpUsie  ePeKTUBHOMY (POPMYBaHHIO MaTEeMaTUUYHHUX TIOHSATb,
HAyKOBO-JIOCJIITHUIIBKOMY MIIXOAY Y HaBYaHHI, MOJETIIYE PO3YMIHHS HaBYAJIbHOIO
Marepiaiy, MiABUILYE 1HTEPEC A0 BUBYEHHS MUCHUIUTIHU. [lomanbmiux goCiiKeHb
noTpebye po3poOKka KOMIT'IOTEPHHX MOJeNei, 1o 0a3yloThCcsi Ha BUKOPUCTAHHI
IHIIMX, OUIBII TMOTY>KHHUX, MIPOTPaMHUX  CEPEAOBUII st opmyBaHHS
MaTeMaTUYHUX MOHSTb.
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TEMATUYHUIA HANPAM

«METOAUKA HABYHAHHA MATEMATUKWU. MIXKXNPEOAMETHI
3B’A3KN MATEMATUKU, IHPOPMATUKU TA CYMIXKHUX
aANCUUNNIH»

M.M. KoBTOHIOK
M. BigHumg

CAUT «<MATEMATHYHHUMN AHAJII3 I JTUGEPEHIIAJILHI PIBHSIHHS
BUBYAIO CAM» B OCBITHBOMY ITPOCTOPI CTYAEHTA BAULIIOT'O
HABYAJIBHOT'O 3AKJIALY

Anomauin. B oaniti pobomi npoeedeno awnaniz pobomu caumy BuUKIA0A4d
www.kovtonyuk.inf.ua «Mamemamuunuii ananiz i ougepenyianbri PiBHAHHI GUBYAIO
cam» 3a OCMAauHi 5 poKis, 8USHAUEHO OCHOBHI WIIAAXU U020 PO3GUMKY.

Knrwouoei cnoea: innosayiiini mexnonozii, 0C8imuii npocmip, caim sukiaoayd.

Abstract. In this paper we analyzed the performance of the website
www.kovtonyuk.inf.ua "Calculus and Differential Equations: self-study guide" over
the last 5 years and determined the main directions of its development.

Keywords: innovative technology, educational space, teacher's website .

IMocrtanoBka npodJjemu. CBITOBI TEHAEHIIT PO3BUTKY OCBITU JIalOTh MiJCTaBY
CTBEPIXKYBaTH, 110 MallOyTHE 3a THYYKHMMH MOJIETISIMUA OCBITHBOTO IPOLIECY, B SAKUX
MOEIHYIOTHCA PI3HI 3200, MeTOaU 1 TexHoJorii. Came B IbOMY HAampsiMi MOBLIBHO,
ajyie HeBIMUHHO PO3BUBAETHCS OCBITHA cHCTeMa YKpaiHM Ta, 30KpeMa, 3MIHIOIOThCA U
MIIXOAW 10 BUBYCHHS (YHIAMEHTAIBHUX 1 3arajibHONpodeciiHUX AUCHUILIIIH Yy
BH3. IlpoektyBanHs 1 peaii3allisi 1HHOBal[IMHUX METOIB 1 TEXHOJIOTIH € OJIHIEIO 3
HAaBXJIMBILIUX 3aJ1ay YIPaBIIHHS 1 HABYaHHS B OCBITI 1 BiOyBaeThcst Ha piBHI BH3,
daxynpreTy, Kadenpu, BHKIaAa4ya. BrpoBajKeHHS 1HHOBAIIMHUX TEXHOJOTIH
aKTUBHO (OPMY€ CyYaCHHH OCBITHIH TPOCTIp — CKIAOHY, GIOKpUmy, UyYIiliCHY,
OUHAMIYHY nidcucmemy COYiaIbHO20 NPOCMOPY, 8 AKil NPOBOOUMbBCS OCBIMHSI
OistnbHicmb 1 8100Y8AEMbCL POPMYBAHHSA, CMAHOBIEHH 0cobucmocmi i Habymmsi
Hero neeHux 6azosux i npogheciiinux xomnemenmuocmeti [1]. OCHOBHA 6r1acmugicms
OCBITHBOT'O TPOCTOPY — IHTEPAKTUBHICTh, MOXJIMBICTh IIBHJIKOI B3a€EMOJIIT
BUKJIa/la4a 1 CTYJICHTIB 3 METOI0 PO3BUTKY CaMOCTIMHOI Mi3HABAJIHHOI aKTUBHOCTI
OCTaHHIX.

BuBuennto npobseM ¢popmyBaHHs 1HOOPMALIHHOTO NPOCTOPY Y HABUATHLHOMY
npoueci npucssiyeHi npauni B. bukosa, C. I'purop’ea, B. I'punmikyna, A. I'ypxis,
P. I'ypesnua, M. Kannmaka, II. 3axapoa, H.Mopze, €. Ilonat, C. Paxkosa,
I'. CeneBka, O. Cripina, FO. Tpuyca Ta iH. [npopmaTuzaiiisi cucteMu OCBITH TOBUHHA
OyTH HEBIJ'€MHOIO CKJIa/10BOIO 1H(OpMaTu3alii YKpaiHu 1, BpaXOBYIOUH MPHU LILOMY
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Memoouka nasuanus mamemamuxu. Mixcnpeomemui 38’a3Ku mamemamuxu, iHhopmamuxu
ma CymincHuUx OUCUUnIin

il 0cOOMMBOCTI, 3MIACHIOBATUCS 3TITHO 3 €JUHUMHU JEP>KaBHUMH HOPMAaTHBAMH.
CraBisiun 3a METy CTBOPEHHSI CaiiTy BHMKJIaJjauya, MU BpaxOBYBaJIM JIOCBI/I aHAJIOTTYHUX
caifriB kapenp BH3 Vkpainu, a Takox 3axiTHUX YyHIBepcUTETiB. Tak, HampHKia,
C. PakoB nae onuc caiity CTeH(OpIACHKOTO YHIBEPCUTETY, 30KpEMa, 3BepTae yBary Ha
Horo (GyHKIIIOHAIBHICTH 1 000B’A3KOBICTh JIJIS1 KOXKHOI HABYAIBHOI TUCUHUILIIHU. ABTOD
HAroJiomrye, mo 0e3 00OB’SI3KOBUX KOMIIOHEHTIB CailiTy HaBYAJIBLHOIO Kypcy (KOpOTKi
BIZIOMOCTI TIPO JIEKTOPA, PO3KJIaAy 3aHSTh, IPOrPaMU HaBUAIbHOI IUCIUIUTIHU, TEKCTIB
JEKIIM Ta iX mpe3eHTauiid, TeM 1 3aBIaHb AJs ayJUTOPHUX 3aHATb, PEKOMEHIOBaHOI
JiTeparypy, TEMaTHKH MPOEKTIB 1 010J10TeKM BUKOHAHUX MPOEKTIB) mpodecop He
JIOITYCKAETHCSI 10 BUKJIAJIAHHS II€T TUCITUTUTIHH [2].

KpiM 000B’SI3KOBUX KOMIIOHEHTIB KOKE€H JIEKTOp IMOJAa€ Ha CalTi 1HII
JOJIaTKOBI Marepiaiau, 3 SIKUX OCOOJIMBO IIKAaBUMHU €: BIJ€O3alUCU MPOYUTAHUX
JeKiN (TUM caMuM, (PaKTUYHO, KOKHA JIEKIIIsl IEPETBOPIOETHCSA HA BIAKPUTY JIEKIIIIO,
JIOCTYN ISl aHalli3y Kol Ma€e OyAb-sIKUHA YYaCHMK OCBITHBOTO IpPOCTOpY; (hopymu
JUIsi OOTOBOPEHHS HABYAJIBHOIO CIHUIBHOTOIO AKTyaJdbHUX MPOOJEM; BXIJIHI aHKETU
YYaCHUKIB Kypcy (HE JIUIIe MOTOYHOT0, a i MoIepeIHiX) — IX OUiKyBaHHS BiJl KypcCy;
MIJICYMKOBI AHKETHM — HACKUIbKM €()EeKTUBHUM BHUSBUBCS Kypc 1 HIATBEpIUB
MoTepeIHl OYiKyBaHHS; TECTOBI 3aBJlaHHA a00 IHTEPAKTUBHI TECTHU ISl TTOTOYHOIO
OLIIHIOBAHHS TOIIIO.

Merta. IIpoananizyBatu poOOTy OCBiTHbOro caiity www.kovtonyuk.inf.ua
«Marematnunuid aHanmiz 1 AudepeHlianbHl PIBHAHHS BHUBYAI0 Cam», BU3HAUWUTHU
OCHOBHI HalpsiMd HOTO PO3BUTKY.

Buxiag ocHoBHOro marepiany. OcoOauBICTh MIATOTOBKH CYy4acHOTO (haxiBLIs
MoJiArae B TOMYy, WLI0 HUHINIHIA CTyJeHT c@opMyBaBcs B 1H(opMaiiHOMY
CYCIUJIBCTBI 1 3JaTHUN caM OTPUMYBATH 1HQOPMALIIIO caMe 3 €JIEKTPOHHUX PECYPCIB.
Opnak TyT BHUHUKAa€ BeJIMYE3HAa HEOOXIJHICTb HABYUTU MOro MIBUIKO IIyKAaTH
nompibny 1H(MOpMaIlilo, OMpaIlbOBYBaTH, 3aCBOIOBATH Ta BUKOPUCTOBYBATH 1i JJIS
PO3yMIHHSI HABUYaJbHOTO MaTepialdy. 3 I1I€I0 METOI MH BOadaeMo e()EKTHBHUM
BUKOPHUCTAHHS y HABYAJIbBHOMY MPOLECI IEPCOHATILHOTO CalTy BUKJIaAaya.

Bumoru n0 cailTy y3rokyroTbCs 3 (QYHKIISIMH, SKI BIH Ma€ BUKOHYBATH:
iHpopmayiinoo, po3euUsaIbHOW, QOPMYBATLHOIO, GUXOEHOIO MA YNPAGIIHCHKOI 1
MIAMOPSAIKOBYBAaTUCS TplaJl «CTYAEHT — MIAPYYHUK abo0/1 calT — BHUKIagau». Y
bOMY BHUIAJKY POJb BUKJIaJauya 3HAYHO MOCHIIIOETHCS, ajKe came TYT BUKJIaaad
y’Ke€ MOXk€E He MPOCTO MOJIaBaTH rOTOBY 1H(GOpMaIlito (3a3BUYal «3aJUKTOBYIOUNY ii
Ha JIeKIIAX), a NpPUBYAE CTYIEHTIB [0 CaMOCTIMHOro TMOUIyKy, aHami3y W
00po6enHss HoBoi iH(DopMmartii. Tomy catim euxknadaua mae Oymu iHmeeposanuil y
MEexXHON02II0 HABYAHHS, KOTPY TPOEKTY€E 1 BIPOBAKYE BHUKIanad. Tomli «Jorika 1
CTPYKTypa 3aHsATTS OyIyTh €JIEMEHTOM TBOPYOCTI Ieaarora, i BiH CHPOMOKHHUM
oOupaTH BJIAcCHY CTpaTerito Ta METOJMKY HaBUaHHSA, a HE JIMIIEe WTH 32 BUKJIAJO0M
Marepiajly, 3ampolNOHOBaHMM IHIIMMHU aBTopamu» [1]. B ymoBax, komu izes
OCOOHUCTICHO OpPIEHTOBAHOT'O HaBYaHHS, MOOYJOBAHOI'O HA 1HHOBAIIHHINA JISJIBHOCTI
BUKJIa[jaya, € OCHOBOITOJIOKHOIO B OCBITI, TAKMI MIIX1JI, 32 HAIIIUMM JTOCITIIPKCHHIMH,
Ha0yBa€e BUPIIATLHOTO 3HAUYCHHS.
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Puc.1. HoBuii ocBiTHIM npoekT Ha caiiTi www.kovtonyuk.inf.ua

[Ilomo 3acTocyBaHHs 1HPOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOTIH, 3ayBaKUMO,
o0 SAKIIO W€ KUIbKa POKIB TOMY TaKli TEXHOJIOTIl po3rjisfanucs Jume sK
JOTIOMDKHUM 1THCTPYMEHT Yy TPaJULIHHOMY MPOLIECI HABUYaHHS, 1X 3MICT 1 B3a€MOJIIS 31
CTYJIEHTOM 3BOAMJIMCS, 3a3BUYai, JHILE IO MOJIMIICHHS HUISXIB OJIepKaHHs MEeBHOT
iH(popMmallii, To B Cy4aCHOMY CYCIIJIBCTBI CaMe MEPEKeB1 TEXHOJIOTIi CTAIOTh PYIIIEM
JUISE HOBUX TEXHIYHMX Ta MeToauyHux po3poOok. Ha ocnoBi IKT cTBOproroThcs
3aco0M MIATPUMKMA HABYAJIBHOTO TMPOIECY, BKIOYAIOYU JOBIAHUKH, TEKCTOBI,
rpadiuHi mMaTepianu, HaB4yaroui cucreMud. Ha cTBopeHOMY HaMu 5 pOKiB TOMY CaiTi
BUKiagaya www.kovtonyuk.inf.ua QyHKIIOHYe cTaHOApTHUN AJiE TaKoro THUILY
CTPYKTYp MEpEeNiK MaTepialliB: HOBUHU, eleKMPOHHUL NOCIOHUK (s CAMOCTIHHOTO
OMpAIIOBaHHS  TEOPETUYHOIO0 W  NPAKTUYHOrO  Marepiaidy, CTBOPEHHH Ha
TNepTEeKCTOBIH  OCHOBI, 10 Ja€ MOXJUBICTh CTyJACHTY TMpalioBaTh 3a
1HJIMB1IyaJbHOIO OCBITHBOIO TPAEKTOPIEIO); aiinosuii po3odin (TyT aBTOPU30BAHUM
KOpPUCTyBauaM JOCTYIIHI JOJATKOBI MaTepiaiun); gucmasku (MOXKJIUBICTh MOKa3aTH
Kpallll CTYACHTCHbKI HABYaJbHO-TOCIITHUIIbKI YM HAYKOBO-AOCIIJIHI TMPOEKTH);
iHhopmayis npo Kypamopie npoexmy B IIJIOMY 1 OKPEMUX PO3JIUIIB; eaiepes homo 3
KOH(epeHI1i, KOHKYPCIB, OJIIMITIa/l, 3aXUCTY AUILIOMHUX POOIT.

Enexmponnuii HasuanvHuti nociOHuK € €JIeKTPOHHOI0 BEPCIEI0 HaBYAIbHUX
MOCIOHMKIB 3 MaTEeMaTHYHOIO aHali3y Ta AudepeHIialbHUX PIBHSAHb, MPU3HAUYCHUM
JUTsl BAKOPUCTAHHS Y HaBYaHHI, MICTUTh 9 po3aiuniB (puc.l). HanmoBHEeHHST KOMILIIEKCY
B1IOYBa€ThCS TMOCTYMOBO. YC1 HaBYalIbHI MaTepiaii CalTy € I1HTEJIEKTYyaJbHOIO
BJIACHICTIO aBTOpa H OIyOJIIKOBaHI B HaBUAJbHMX MOCIOHMKAX Ta METOIUYHUX
po3pobkax. EnexTpoHHMit MOCIOHMK Ma€ NIMPOKE 3aCTOCYBaHHS 11I€ ¥ TOMY, III0 HUM
(MeBHOIO MIPOI0) MOXYTh KOPUCTYBATHUCS Y4YHI CEPEeAHIX 3arajJbHOOCBITHIX 1
npodiapHUX (TiMHA31s, Jile) mKuI, KouemkiB. [{uM 3a0e3nedyeThcsi HACTYIHICTD
3micTy HaByaHHs Mk 301 1 BH3. Cailt 3HaX0AUTbCS y BIAKPUTOMY JOCTYII, TOMY
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HUM MOXYTb CKOPUCTATHUCS L€ M CTYJEHTH OaratboX KpaiH CBITY, SIKI BOJOJIIOTH
YKPalHCHKO MOBOIO.

CTOoCOBHO 3arajibHOi CTATUCTUKHM BIJBIJYyBaHb KOPHUCTyBayaMu CalTy, TO
BIIMITUMO, IO 1X KIJIBKICTh 3MIHIOETHCS 3aJI€KHO BIJ] POKIB 1 3aJIEKHO BiJl MICSAIIIB.
Hamnpuknazn, y 2015 poui KUIbKICTh ceaHCIB (IIOMICAYHA) CKJIajala B CEpeIHbOMY
400, B kinmi 2016 poky — 700-800, y 6epesni 2017 poxy — 1084. Takox 3MIHIOETHCA 1
AKICHUM CKJaJ BiaBigyBauiB. Lle 3amexuTs, Ha Hamy AYMKY, BiJ IUIaHyBaHHS
eK3aMEHaIIHHUX Ceciil y pI3HUX KpaiHax.

Tak, y Oepesni 2017 poky cailT akTuBHO BiaBigyBanu 27,48% KOpHUCTyBauiB 3
VYkpaiau, 20,39% 3 Ionpmi, 11,61% 3 CILA, 9,13% 3 Himeuuunu, 7% 3 PD, 3,63%
3 Hinepmannis, 3,46% 3 BenukoOputanii, 2,22% 3 IBemii, 2,04% 3 Cidramypa i
1,06% 3 ®paniiii.

Y 2017 pomi HamMu PO3MOYATO MiATOTOBKY HOBOT'O MPOEKTY e€-MOCIOHWKA 3
MaTeMaTUYHOro aHali3y aHrmicbkoo MoBoio «Calculus and Differential Equations:
self-study guide». Tyt npeacraBiieHa aHriaiicbka Bepcis JEKI1H 3 YKpaiHOMOBHOTO €-
nmocionnka. Ha 1medl pik mmiIaHyeMo TMepekiaj  MMOKH IO JIBOX PO3JLIIB:
«udepenuiansue uncnenns ¢yHkuii ogHiei 3miHHO» (Single Variable Calculus.
Differentiation) it «IaTerpansHe uncnenns QyHkiii ogniel 3MiHHOI» (Single Variable
Calculus. Integration). VY mnpoekTi OepyTb YydacThb: AacHipaHTH W CTYJIEHTHU
BiHHMIIBKOTO  A€p’KaBHOTO  NEAAaroriyHoro  yHIiBepcUTeTy 1MeHI  Muxaiina
KoutoOuncbkoro. HalicknaaHimmii MOMEHT — pelaryBaHHSI TEKCTY — Ma€ BUKOHYBATH
¢daxiBelb, KU BUIBHO BOJIOJI€ MAaTeMaTHMYHUM aHali30M B YKpaiHOMOBHIN 1
aHTJIOMOBHIN Bepcisx. Ha manomy erami pobotu 1e 3abesnedye gokTop (imocodii
(PhD) (CIIA).

BucnoBku. IIpakTika BUKOPUCTaHHS €JIEKTPOHHOTO MOCIOHMKA, PO3MIIIEHOTO
Ha callTl BWKJIaJaya, TMoKa3aja, IO TMOEAHAHHS JUCTAHUIMHUX METOIIB 3
TpaauliiHUMU (popmMaMu 1 METOJaMHU HaBYaHHSI MOXe OyTH e(QEeKTUBHUM 1
MEePCHEeKTUBHUM 3a YMOBH iX 30anmaHcoBaHocTi. [Iog0 nepcnekTuB GyHKIIOHYBaHHS
CalTy, TO MM PO3IJISIIAEMO J[BA HANIPSIMU: CTBOPEHHS €-MOCIOHHUKA 1HO3EMHOIO MOBOIO
(aHTIICHKOI0, MOXJIMBO TOJILCHKOIO) M Mepexii Ha HOBY IUIaTdopMmy, IO JacTh
MO>KJIMBICTh KOPUCTYBATUCA CAUTOM Ha MOOUTbHUX MPUCTPOSIX.

Jliteparypa
1. Kosrontok M. M. ®ynaamentamizamis npodeciiiHoi MmiroToBKM MaiOyTHHOTO
BUMTENI MaTeMaTHWKu — OakanaBpa: [MoHorpadis] /Map’sna MuxaiiniBHa

Kosrontok. — Binnuis: TOB ¢ipma «[lnanep», 2013. — 424 c.
2. PaxoB C. A. MaremarnyHa OCBITa: KOMIETEHTHICHUHN MIAX1J 3 BUKOPHUC-TAaHHSIM
IKT : [monorpadis] / C.A. Pakos. — X.: ®akT, 2005. — 360 c.
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VIJIK 378.147+372.862
O.b. Po3ymoBcbKka
M. Kam’sgaenp-IToainbCchbkuii

METOJAUYHI ACITEKTH BUBYEHHSA ITIPOT'PAMYBAHHA
CTYAEHTAMU ®I3BUKO-MATEMATHYHOI'O ITPOPLIIIO

Anomauia. VY cmammi pozenamymo axkmyanivbHi NUMAHHA YOOCKOHALEHHS
KOMNOHEHMI8 MemOOUYHOI CUCmeMu HABYAHHA NPOSPAMYBAHHA CMYOeHmie QizuKo-
mamemamuuno2o npoginio. OKpecieHo psad pe3epsis, SUKOPUCMAHHA AKUX Oad€
MOJNCIUBICIb NIOBUWUMU AKICMb 8ULYOT 0CBIMIL.

Knrwwuosi cnosa: memoouuna cucmema, ancopummiuHe MUCTIEHHS, CUCMeMA
3a60amb.

Annotation. The papers consider burning issues concerning components of
methodology of teaching programming to students majoring in physics and
mathematics. The research offers a number of reserves facilitating the quality of
higher education.

Key words: methodology system, algorithmic thinking, system of assignments.

IloctanoBka mpoOaeMu. AHaNI3yIOUM Cy4YyaCHUH CTaH MIATOTOBKUA 3
iHhopMaTHKK abITypieHTIB, MalOyTHIX CTYyAEHTIB (Pi3UKO-MAaTEMaTUYHOTO MPOQLIIO,
MOXHAa TEPEeKOHJIMBO KOHCTATyBaTW 3HA4YHE IIEPEHECEHHs IEHTPY Baru B OiK
1H(hOpMAIIITHO-TEXHOJIOTTYHOTO  (“KOPHUCTYBaLIbKOr0”) MIAXOMYy 1 MPaKTUYHO
BIJIBEDHEHHS YBaru BiJ aJIropuTMiuHoro miaxoay. Yacro i1 B myOmikamisix 1 B
OOrOBOpPEHHSX MOXHA 3YyCTpITM HapiKaHHA Ha  HEOOXIJHICTb  BHUBYEHHS
MpOrpaMyBaHHs B IIKOJI. BUCIOBIIOIOTECS HaWyacTille TyMKH TaKOro XapakTepy:
“qu yciM MOTpiOHE BUBUYEHHS MpOrpaMyBaHHA?”, “yu Oarato 3 Y4YHIB CTaHyTh B
MaiOyTHHOMY TporpamictamMu?”. 3 Hallloi TOYKH 30pY, CaMe PO3/LI alropuTMizai
Ta MporpamMyBaHHS MIJKPECTIOE€ HAJEKHICTh 1HQOpMATUKH 10 (yHIaMEHTaIbHUX
HayK. BUBUYeHHS porpaMyBaHHs Ja€ MOXIMBICTH ()OPMYBATH B YUHIB aITOPUTMIUHE
MUCJICHHSI, HAaBYUTHU 1X IUIAHYBAaHHIO AISUIBHOCTI 1 YITKOMY (DOPMYIIIOBAHHIO i,
HEOOX1THUX JIJIs peajizallii mooy/10BaHOTO TUIaHY.

OCKUTbKM ~ TEPIIOKYPCHUKK  (DI3UKO-MAaTeMaTUYHOro  Mpoduio  MaroTh
HAJ3BUYAaHO PI3HUM piBEHb MIATOTOBKA 3 1HGOPMATUKM B IIJIOMY Ta 3
MPOrpaMyBaHHs 30KpeMa, iICHYe€ HM3Ka MpoOJieM, sIKi BUHUKAIOTh IPH BUKIIAJAHHI
muciuiutiay “IlporpaMmyBaHHs” y BULIOMY HaBYaJIbHOMY 3aKjai.

Meta Hamoi poOOTH TOJArae y po3rJIAAl OKPEMHUX METOJMYHUX AacCIEeKTIB
BUBUYEHHS MpOrpaMyBaHHs Ta BU3HAYEHI NUIAXIB MIJBUIIEHHS K 1HTEpecy A0 Li€i
JUCIUIUTIHY, TaK 1 PIBHS MIJTOTOBKHU CTYJIEHTIB (PI3MKO-MATEeMAaTHYHOTO MPOQLII0 B
[bOMY HaIpPSMKY.

Buxian ocHoBHoro marepiany. Cepen aucuuiuiid npodeciiiHoi MmiaroToBKU
crtyneHtiB crnemnianbHoctet 014.04 Cepenns ocBita (MaremaTnka) 3a OCBITHBOIO
nporpamoro Martematuka, [Hpopmaruka Tta 014.08 Cepenus ocita (dizuka) 3a
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OCBITHBOIO TIporpamoro dizuka, TexHonoriyHa ocBita Ta [HbpopmaTuka Barome micue
3aiimae gucuuiuiina  “TlporpamyBanHs”. 3a HaBYaJbHUMHU IUJJaHAMH  BOHA
MPOIOHYETHCS JJII BUBYEHHSI Ha MEpLIOMY Kypcl y Apyromy cemectpi. OCHOBHUMHU
BUJAMU 3aHATH € JeKkuli Ta JjabopaTopHi 3aHATTA. [liICyMKOBHI KOHTpPOJIb
nepeadoadeHo y popmi ek3ameHy.

[IporpamyBaHHs SIK HaBYaJbHA TUCLMILUIIHA JJI1 HA3BAHUX CHEIIaAIbHOCTEN € He
JIUIIe KOMIOHEHTOM (yHAaMEHTAJIbHOI MIJATOTOBKHU CTYEHTIB, aje i 000B’SI3KOBUM
€JIEeMEHTOM TMIArOTOBKH 10 MpoQeciiHoi AISIBHOCTI, SK MaiOyTHIX BUYMTENIB
iHpopmatuku. ToMy mepea BHKIaJayaMd BHILOTO HAaBYAJIBHOTO 3aKiagy IOCTae
3aBlaHHS c(OpMyBaTH TaKy METOAMYHY CHUCTEMY TMIATOTOBKH CTYJEHIB 3
MporpaMmyBaHHs, sika O mpuHecsa 6 HalBUII pe3yJIbTaTH HaBYAHHS.

[lepmiiM METOIUYHUM ACTIEKTOM TaKOl CHCTEMH MOKHA BHJUIUTH BHOIp MOBH
MpPOrpaMyBaHHs, Ha MPUKIAIAl sIKOI Oyne pO3MISTHYTO OCHOBM ajiroputmizaiii. B
OCTaHHI POKH TaKe MUTaHHS IHUPOKO OOTOBOPIOETHCS 1 CTOCOBHO CEPEIHBOT IIKOJIH 1
10JI0 BUIMX HaBYAIBHUX 3akialiB. [Ipo 1ie cBimuate psaa myOmikarii [2], [4], [5]. 1
MU TIOBHICTIO MIATPUMYEMO IyMKY IMpO T€, IO BHMBYEHHS MpOrpaMyBaHHS Ta
BHUBUYEHHS KOHKPETHOI MOBHU MPOrpamMyBaHHs JaJIeKO HE OJHE 1 TeX.

3rilHO0 HaBYaJbHUX TMporpamM 3 1HGOPMATHKU [JIsi CEPeIHbOI IIKOJIU Ta
HAaBYAJIBHUM IUTAHAM  BUIIMX HaBYAJBHUX  3aKjiajiB, BHUOIp cepeAoBHINA
MPOrpaMyBaHHs 3IIACHIOEThCS O€3MOCepe/IHbO BUUTENIMH Ta BUKIagadamu. [lpu
3MIICHEHI Takoro BHOOpPY BapTO BpaxyBaTH HACTYIHI MOMEHTH: JOCTYIHICTH Ta
MIPOCTOTa MOBH [IJIs BUKOPUCTAHHS; MOXKJIMBICTh POOOTH y MeXaxX JBOX KIIACUYHUX
MIAXO0AIB (MPOLETyPHO-OPIEHTOBAHOTO 1 00’ €KTHO-OPIEHTOBAHOTO MPOTrPaMyBaHHs);
BUIbHE PO3MOBCIOKEHHS 1 MOXKIIUBICTD JIOCTYIy KOPUCTYBAYiB.

[IpoananizyBaBIIM TPOMO3UII 1 BYUTEIIB MIKUI 1 BHUKIAAA4YiB BHUIIUX
HAaBYAJIBHUX 3aKJaJiB Ta CHOUPAIOYHUCh Ha BJIACHUM JOCBiA, [ HaBYaHHSA
NEePIIOKYPCHUKIB (13MKO-MaTEMATUYHOrO MPO(diIF0 HAMU MPOMOHYETHCS poOOTa B
cepenoBuull Visual Basic. Ile nae MOXIHBICTh B MekaX OJJHOT MOBHU MPOrpaMyBaHHs
PO3IJIIHYTH HACTYMHICTh MPOLIETyPHOTO Ta 00’ €KTHO-OPIEHTOBAHOTO
nporpamMyBaHHs. BpaxoBylounm ckazaHe, 3a HaBYaJIbHOIO MPOrpPaMoOI0 CTYJIEHTaM
MPOIIOHYETHCS JIBA 3MICTOBUX MOJTYJIS:

3micmosuti mooyns 1. ba3oBi CTPYKTypHU JaHMX Ta aITOPUTMIB 1 iX peanizaris

MoBoto Visual Basic.
3micmosuti mooynv 2. ba3oBi 3aco0u 00’ €KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHS
Ta ix peanizaiis Mmoot Visual Basic.

HactynHum acnekroM METOJIWYHOI CHCTEMH MIATOTOBKM CTYJEHTIB 3
MpPOrpaMyBaHHs BapTO BUAUIMTU LILJII HABYAHHS Ta OYIKYBaHI pe3yJbTaTH HABYAHHS
1I€T TUCUUIUTIHY. | 11e He BUBYEHHS! CHHTAKCUCY KOHKPETHOI MOBH MPOTpaMyBaHHs, a
PO3BUTOK QJITOPUTMIYHOTO Ta BI3yaJlbHOIO MHUCJIEHHS, (QOpMyBaHHS BMIHHS
aHai3yBaTH MOCTABJICHY 3a/1a4y, OTPUMAHHS HABUYOK 3A1HCHEHHS (POpMaIi30BaHOTO
onucy aiil BukoHaBus. Cmi ¢opMmyBaTu HaWOUIbII 3araibHi, (yHIAMEHTAJIbHI
3HAHHS, 32 MOXJIMBOCTI YHUKAIOUM MAIIMHO3AJIEKHUX 3HAHb 1 YMIHb, SIKI MOXYTb

BHABUTHUCA HCIIPUAATHUMHU JO BUKOPHUCTAHHA 1HIIIO}O MOBOXO IMporpaMmyBaHH:.
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VY BiacHid NpakTUIl MU BUKOPUCTOBYEMO MIAX1J] 1O BUBUEHHS MPOrpaMyBaHHs,
110 nepeadadae moOyA0By alropuTMiB y BUTIIsIAL Os10k-cxeM. [1, ¢. 8-10] Lle nmepiumii
KpOK ISl Bi3yali3alii pileHHs 3aaad nporpamyBaHHs. Came rpadiunuii cnoci®
MPEICTABIICHH AJITOPUTMIB Ja€ 3MOTY YITKO MPOCIIIKYBATH MOPSAIOK BUKOHAHHS
T, MOKJIMBI JIOTTYHI ITOMHJIKH.

KpiM TOro npu BHBUYEHHI NMpOrpaMyBaHHS MOKHA BiJIBECTH BaroMy poJjib Takii
dbopmi Bizyanizallii 1yMOK MpU po3B’si3yBaHI KOHKPETHUX 3a/ay sIK 1HTEJIEKTYyalbHI
(menTanbHi) kKapTu. [Ipum moOynoBI TakuMxX KapT CTYJEHTH Kpalle yCBIJOMIIIOIOTH
JIOTIYHY TOCHIAOBHICTh IOIIYKOBO-OPIEHTYBAJIBHUX M1 1  PO3B’SI3yBaHHS
KOHKPETHHUX 3a]1a4.

BaromuMm eneMeHTOM MIATOTOBKM CTYAEHTIB 3 NPOrpaMyBaHHS € cHUCTeMa
3aB/laHb, SIKA BUKOPUCTOBYETHhCS B HaBYaHHI. | B HIKUIBHIA MPaKTHUIl, 1 Y BUIIMX
HAaBYAJIBHUX 3aKJIaJlax JIOBIMI Yac aJlfOPUTMI3AII0 Ta MPOrpamMyBaHHS BUBYAIU
yepe3 BUKOPUCTAHHS 3aB/laHb MaTEMaTUYHOro 3MicTy. Taka TeHIeHLis cKiajiacs, 3
OJIHOTO OOKy, 4epe3 po3risia 1HQOPMATUKU SK BITKM PO3BUTKY MaTEMaTUKH, a 3
IHIIOro, 4Yepe3 Te, M0 HaBYaHHAM 1H(QOpPMATUKMU 3ailManucs came BUMTENl
MareMatuku. Takuil minxig GopMmye B yuHIB, a Mi3HINIE 1 CTYJIEHTIB JOCUTh BY3bKE
0aueHHs 3aCTOCYBAHHS alIrOPUTMIYHUX CTpPYKTyp. Llo6 diTko mnpoaHamizyBaTu
YMOBY 3aBJaHHs, MOOyAyBaTu MOAEINb, (hopManizyBaTh OMMC I JUIsl pO3B’sI3aHHS
MOCTABJICHOI 3aJlayi, CTYACHTH MalOTh 3 PI3HUX TOYOK 30pYy PO3IMVIIHYTH OO €KT 4UHU
SBUILIE, 3a/115ITH BIACHUM JTIOCBIJl, 3HAHHS 3 ITHIIMX JUCUUIUTIH. ToMy cucTema 3aB/iaHb
JUIsl BABYEHHS MPOrpaMyBaHHs Ma€ OyAyBaTHUCS 3 BpaXyBaHHSAM MPOQUII0 HaBYAHHS
CTYJICHTIB, Ta 3HaHb, SIKI B)XK€ OTPMMAaHI 3 1HIIUX JUCHUIUIIH. A 1€ MOXJIMBO JIMILE
IIPU BAAJIIOMY BUKOPUCTAHHI MIKIPEIMETHOI 1HTErpallii.

TemaTuka nabopaTopHUX pOOIT ISl CTYIEHTIB MEPIIOTr0 KypcCy, 0 HABYAIOTHCS
3a OCBITHBOIO Tporpamor0 Maremaruka, [HpopmaTuka 1 OCBITHBOIO MPOrPaMolio
®izuka, TexHonoriuna ocpita Ta IndopmaTuka criBNajarOTh 3T1THO HABYAJIbHUX Ta
poOounx mporpam. Aje HaMu MPOMOHYIOTbCS BUKOPUCTOBYBATH Pi3HI CHCTEMH
3aB/aHb JJIs WX JIA0OPAaTOPHUX, 3 BPaXyBaHHSIM CIEL1aJIbHOCTI.

[IporpamyBaHHs SIK HaBYAJIBHUI Kypc Mae HeaOHUsIKe METOIOJIOTIYHE 3HAUYEHHS
Uil TATOTOBKM (paxiBIiB. Ajle He BapTo 3a0yBaTH, LIO0 CTYJEHTH Ha3BaHUX
cnemiagbHOCTe B MallOyTHbOMY CTaHyTh BYHTENsIMU 1HPopMatuku. [ Tomy
IPOTArOM BCHOTO Yacy HABYaHHS BOHM MaloTh TOTyBaTHcs 10 npodeciiHoi
JISUIbHOCTI, TOOTO HaOyBaTH METOJWYHUX 3HAHb Ta BMIHb. B cymepeu nymii
OKpEeMHMX BUKJIAJayiB, SKi BBa)XaloTbh, 110 HA MEPIIOMY Kypci MM MAeMO HaBYaTU
KOHKPETHUM JMCIMIUIIHAM, & METOJUKHA OYyIyTh PO3TJsSAaTHCS Mi3HILIE, MU CTOIMO
Ha TO3UIIi TOro, 10 KOXXKHE 3aHATTS y BUILIOMY HABYAJIBHOMY 3aKJaJl MOKIMKaHE
dbopmyBaTH OKpeMi eleMeHTH MpodeciiiHo 3HaUyIIMX 3HaHb cTyAeHTIB. Ha 3aHaTTax
3 IpOrpaMyBaHHS MOKHA BJAJIO OpPraHi3yBaTu poOOTY CTYJEHTIB TAKUM YUHOM, 1100
OyJI0O TPOJEMOHCTPOBAHO 3CEPEIUHM 3MICT TOTO YW I1HIIOTO METOAY Ta (Gopmu
poGotu. Taki 3aHATTS CTalOTh B3ipUeM Uil MaWOyTHIX BUMTENIB (HI3UKO-
MaTeMaTUYHOTro MPoUIIO /ISl IPOBEAEHHS YPOKIB B MaOyTHHOMY.
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BucHoBKkH. AHaNi3yl0uu IPOBEEHI MeNaroriyHi JOCTIIKEHHs Ta CIIMPAIOYNCH
Ha BJIACHUU JOCBiJl, MOKHA BUAUIATU Psii PE3€PBIB AJIs MIJBUIIEHHS SKOCTI OCBITH,
3aCTOCOBHUX IPU BHUBYEHHI MpOrpaMyBaHHs CTyJEeHTaMU (i3MKO-MATEeMaTHYHOIO
npodito, a came: NEPEHECEHHS AaKUEHTY 3 CHHTAKCUCY KOHKPETHOI MOBHM Ha
PO3BUTOK aJITOPUTMIYHOTO MHUCJEHHS; MiI0Ip CUCTEMHU 3ajaay, sika O MICTHIIA
3arajbHO3HAYYLIl aJITOPUTMH, JlaBajla 3MOry OyAyBaTh pi3HI aNrOPUTMHU IS
pPO3B’sI3yBaHHs OJAHIET 1 Ti€l * MpobiieMu, nependadaia BpaXyBaHHS CHEIIaTbHOCTI
CTYJEHTIB; (OpMYBaHHS METOAMYHMX 3HAHb Ta BMIHb CTYJEHTIB Ha 3aHATTAX 3
MPOrpaMyBaHHS.
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A.A. Kogomienn
M.Biaaus

®OPMYBAHHS 3MICTOBOI JIHII BUIIIOI MATEMATHKH B
TEXHIYHUX YHIBEPCUTETAX HA OCHOBI KOMIIETEHTHICHOT' O
110015,€0)1 04

Anomauin Y cmammi HasedeHO pi3HI NiOX00U 00 BU3HAUEHHS NOHAMMI
KOMNemeHmMHICHULL NioXio, 8UOLIeHO PO KOMNemeHyil, wo nepeddaveHi eany3eaumu
cmanoapmamu 01 MauOYmHIX — IHOICEeHepis,  NPOAHANi308AHO  pe3yibmamu
npo8eoeH020 eKcnepumMeHmy, 3po0JeHo GUCHOBKU.

Knrwouoei cnosa: 3micmosa ninis euwjoi mamemamuxu, QyHOAMeHmMAanizayis,
KoMnemenyis, KoOMnemeHmHicHuil nioxio.

Abstract.  This article describes different approaches to the definition of
competence approach, was highlighted a number of competencies prescribed
industry standards for future engineers, was analyzed an experiment, the article was
concluded.

Key words: content line of mathematics, fundamentalization, competence,
competence approach.

Ilocmanoska npobaemu. OpnHi€El0 3 HAWOUIBII aKTyaJdbHUX MpoOJeM Mpu
HAaBYaHHI BUINOI MaTeMaTUKU (axiBIIB TEXHIYHOIO HAIMpPSIMKY € BU3HAYEHHS
OCHOBHUX PpO3JUIIB Ta TEeM 3 JHUCIHUIUIIHU, SKI €  (GyHIAMEHTAJIbHUMHU IS
npoeciiiHO-OpIEHTOBAHOTO  BUBYEHHS  MaTE€MaTUKH. SIKIIO  BUOKPEMIICHHS
byHIaMEHTAIBHUX PO3IUIIB € CTaTUYHUM, TO HANOBHEHICTh JIEKI[IHHOTO KypCy Ta
mia0ip 3aad € AUHAMIYHUM TPOLIECOM, IO TMOB’S3aHO 31 MIOPIYHUM 3MEHIICHHSIM
KUIBKOCTI TOJWH 13 JUCHUIUTIHU. A 1I€ Y CBOIO Yepry MPU3BOJUTH JI0 MOCTIHHOTO
neperisay 1 BUOopy TeopeTuyHoro matepiany. [Ipodiema ocoOiIMBO 3arocTprOETHCA,
KOJIM #je MoBa mpo ¢GopMyBaHHS 0a30BUX KOMIETEHIIH MalOyTHIX (QaxiBIiB
BUXOJSYH 31 3MICTY MaTe€MaTUYHOT iJITOTOBKH.

Memoto Oawnoi nyonixayii € AOCIIKCHHS 3MICTOBOi JIHIT IUCIUIUIIHU BHUIIA
MaTEeMaTUKH Yepe3 MPU3My KOMIIETEHTHICHOTO MIIXOTY.

Buknao ocnoenozo mamepiany. JIoCHipKeHHSIM MPOOJIEMU KOMIETEHTHICHOTO
nigxony 3aimanucs 1. A. 3umus, B. B. Kpaescokuii, JI.M. Oscienko, O. B. OBuapyxk
ta Oarato 1HImUX. [luTaHHIO “KOMMETEHTHICTH Ta “KOMIIETEeHIlA Yy poboTax
JOCIITHUKIB MPUALIECHO IIOCTaTHBO yBaH/I npOTe JTUCKYCls Ha TEMaTUKy BU3HAYEHHS
3MICTY 1 CYTlI MOHATH ‘“‘KOMHETEHIis”, “KOMMIETEHTHICTh 1 KOMIIETEHTHICHOTO
MiIX0y, 30KpeMa, TpUBa€ 1 JOHUHI. JlJIg Haloro AOCIIIKEHHSI Ba)KJIMBO HaBECTU
OCHOBHI XapaKTEPUCTUKH KOMIIETEHTHICHOTO MiXO/AY, a TaKOX IMOKa3aTH OJMH 13
NUISIXIB MOOYJ0OBU  3MICTOBOI JIiHII BHINOI MaTeéMaTHMKA Ha OCHOB1 BIPOBAJ[KEHHSI
KOMITETEHTHICHOTO MIJX0y Y HaBYaJIbHUI MPOIEC.

3a BuszHaueHsaMm A. B. Xyrtopcekoro “KomMneTeHTHICHO-OpIEHTOBAHUM MIAX1A —
MiX14 0 OpraHizaiii HaBYaJbHO-BUXOBHOTO MPOIIECY, CHPSIMOBAHMM Ha HAOYTTA
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O0COOHUCTOCTI TIEBHOT CYMHU 3HaHb 1 JIOCBIAY, IO AAOTh 3MOTY iii pOOUTH BUCHOBKHU
PO I110Ch, MEPEKOHIMBO BUCIOBIIOBATH BIACHI JYMKH, ISTH a€KBATHUM YHHOM Y
pi3HUX cuTyauisx” [6, 7]

Jlesiki  TOCHITHUKH — MIOKPECIIOI0Th, 1[0 OCHOBHHUMHM XapaKTePUCTUKAMU
pe3yabTaTy 3acTOCYBaHHS KOMIIETeHTHICHOTO miaxoay y BH3 € miarororneHictsh
BUITYCKHHMKA 10 3A1HMCHEHHS MpoQeciiHol AISIBHOCTI, MO3UTHUBHA BMOTHUBOBAHICTD,
piBEHb PO3BUTKY IHTENEKTY. IHIII pO3IJIAJal0Th KOMIIETEHTHICHUN MIAXIT SIK
3anopyky (popMyBaHHs rpyIly KOMIIETEHIIIM Ta KOMIIETEHTHOTEH [5].

Ha Hamy nymMKy, OCHOBHOIO XapakKTE€PHUCTHUKOI KOMIIETEHTHICHOTO MiIXOIY €
Taka mo0y/10Ba HaBYaJIBHOT'O MPOILECY, KOJIM HABYAHHS 30pIEHTOBAHE Ha:

1) (bopMyBaHHS BHYTPILIHIX TO3UTUBHUX MOTHBIB;

2) 3M100yTTS CTyA€HTaMH 3HaHb, YMiHb HAaBUUYOK ((pyHIaMEHTaIbHUX
KOMIIETEHTHOCTEH) fKI IHTETPYIOThCA Yy 3arajbHO MNpOQEciiHy MiJATOTOBKY
BUITYCKHHKA,

3) dbopMyBaHHS 37aTHOCTI JO CAMOOCBITH Ta CAMOPO3BHUTKY.

OTxe, 3acToCyBaHHS KOMIIETEHTHICHOTO MIAXOAY y BUIIIM TEXHIYHIM IIKOJI
0o0yMoOBJIeHE OO0O0B’S3KOBOIO MPUCYTHICTIO TaKUX IIJIEd HaBYAJIBHOTO IPOIIECY, SKi
6u nependavanu GopMyBaHHS Yy BUITYCKHHKA 0a30BUX KOMIETEHIIH.

[IpoanamizyBaBIu raimy3eBl CTaHAapTH JJIs  MaWOyTHIX  CHEI[aliCTiB-
paalOTEeXHIKIB, IPOBIBIIM PsAJl AHKETYBaHb Cepe/l MPaliBHUKIB (GIpM PaiOTEXHIYHOTO
COpSIMYBaHHS 10 OCHOBHMX KOMIIETEHI[IM BIJIHOCUMO TaKi: 6MiHHA  JO2IYHO |
KPUMUYHO MUCTUMU, 6MIHHA S8UOLIAMU 20]I08He 13 3a2albHo20, (cucmemamusayis 1
V3a2anbHeHHsl) GMIHHA OpieHmysamucs 8 IHgopmayiunomy npocmopi, 6MIiHHSA
KOHCMPYKMOPCHbKOI OIsLIbHOCI.

Ha ¢oni mnpobGiemMu 3actocyBaHHS KOMIIETEHTHICHOTO MIiAXOAY BHHHUKAE
NUTaHHS Tpo (GOpMYBaHHS  HAMOBHEHOCTI 3MICTY MATeMaTH4HOI HIiATOTOBKU
MaiOyTHIX 1HXXeHepiB. MaTeMaTuyHa MiAr0ToBKa € 6a30B0I0 1 (PyHIaAMEHTATILHOIO Y
mpoleci 3arajgbHO-Npo¢eciiHOi MIArOTOBKH (PaxiBIl TEXHIYHOTO CHpsIMyBaHHS. 3
MeTOol c(hOpMyBaTH 3MICT MaTeMaTU4YHOI MIATOTOBKM MaMOyTHIX 1HXEHEpIB Ta
BUJIJTUTH OCHOBHI (DyHIaMEHTAIbHI PO3JLIH, SIKI OM KOpenatoBasd 3 (OpMyBaHHSIM
OCHOBHUX KOMIIETEHIIH MaiOyTHIX  (axiBUIB paJlOTEXHIYHOTO HAMpPSIMKY MU
MPOBEIM  EKCHEpTHE JOCHIKEHHS cepell BUKIaaadiB crel] kadeap Ha 06asi
BiHHHMIIPKOTO HallIOHATBHOTO TEXHIYHOTO yHiBepcuTery. [IpeameToM nocmiiKeHHs
OyJI0 BU3HAUUTH  MPIOPUTETHI  PO3JAUIM 1 TEMH 3 BHIINOI MaTEMaTUKU IS
npodeciiiHoi miAroToBKkM MaiOyTHIX (paxiBIiB PaAlOTEeXHIYHOTO HANpPSMKY, SKi Ou
BILTMBAJIU Ha (OpMyBaHHS NMPOPECIHHUX KOMIIETEHTHOCTEH.

3okpema, BUKJIagavam cren kadeap mpornoHyBaloCs OLIHUTH MO ASCATUOATbHIM
IIKajgl piBeHb 3HAYYIIOCTI (pyHIaMeHTaIbHOCTI) TEBHOTO pO3IUTY BHUIIOI
MaTeMaTUKH Il BUBUYEHHS CHELJUCLUMIUIIHK, a OTXe, 1 s (QOopMyBaHHSA
npodeCifHNX KOMIETEHIIIH.

Mu otpumanu Ttaki pesyiabratd. Jlo ¢dyHIaMEHTaNbHUX PO3/LIIB OMOHEHTH
BIJIHECJIM TaKi pO3JUIA BUIOT MaTeMaTuku: “BekropHa anrebpa”, “JludepeHiiaibHe
yucieHna”’, “larerpanbHe uucnenus’, “JludepenmianbHi  piBHAHHS, “Pagu”,
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“Onepaniitne uucineHHs”, “Jluckperna wmatemaruka’, “Teopis rpadis”,“Teopis
HMoBipHOCTEH”, “MaremMaTH4yHa CTaTUCTUKA” (32 €KCTIIEPTHUM OIIHIOBAaHHSIM BKa3aH1
po3a1au HaOpanu BaroBui koeditieHt 6 1 61abIme). [1]

BuBuenHs Martepiaily BKa3aHUX PO3JILUIIB MAaTeMaTUKH 00yMOBITIOE€ (hOpMYyBaHHS
byHIaMEHTAIBHUX KOMIIETEHIIIH, BUIUICHHX Yy Taly3eBHX CTaHAapTax Jyis
1HXEHEPIB.

Xoya pe3yJbTaTH IMOKA3HUKIB BaroMOCTi PO3AUTIB BHINOI MaTeMaTHKHU CIIeIl
kadeap BiioOpakaroTh MOTpeOr B MaTEeMAaTUYHUX 3HAHHSX CIEll TUCIUILTIHY, MTPOTE,
SK CBIIYMUTH JOCBiA, OyJIyBaTH KypC BHUIIOT MaTeMaTHUKU BUKIIOYHO Ha BUJIUICHHX
po3ainax HEeMOXJIMBO. OCKUIbKHM, OUIBIIICTh  PO3JAUIIB, HE BKa3aHUX fK
dbyHIaMeHTalIbHI, € 0a30BUMH 71 BUBYCHHS BUAUICHUX (PyHAaMEHTAIbHUX PO3/ILITIB.

“3 Touku 30py MOOYJ0BHU 1 CTPYKTYPU BHKJIQJIaHHS KypCY BHILOT MAaTEeMAaTHKH 1
B3a€MO3AJICKHOCTI Marepiaay TeM, Skl BHJUICHI K (QyHIaMEHTalbHI, HEMOMJIHBO
MOBHICTIO 1 INTMOOKO YCBIAOMUTH 0€3 TeM, 1110 iM nepeayoTs”. [1, ¢ 118]

12

Pucynok 1. Cepenniit mokasHUK BaroMoCTi PO3ALUTIB BUIIOT
MaTEMAaTUKA

3okpema, tema ®K3 (Enementu Teopii (PyHKIII KOMIIEKCHOI 3MIHHOI) 3a
pe3yabTaTaMu JOCHIKEHHS He OyJia BiJHeCeHa A0 Tpynu ¢pyHaameHTaabHux. [IpoTe
BUBYCHHS I1i€] TEeMHU IMepeaye 1 € OMOPHOK I BUBUCHHS TeMu ‘‘Omnepariiiine
YUCJICHHS’, IKa HaOpasa BaromicTe 6,6 1 BUAUICHA K (pyHIaMEHTaIbHA.
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3 MOCHIIKEHHS MOXKHA 3pOOUTH JIEK1IbKA UCHOBKIB!

l)BunineH1 po3aUIM BHINOI MaTeMaTUKH, AK (yHIaMEHTalbHI, HaWOUIbIIe
CIPUSIIOTH TIATOTOBIIl CTYACHTIB JIO BUBUCHHS CICLJIUCIHILIIH, O TOMY CIPHUSIOTH
HaOyTTIO PO ECITHUX KOMITETEHIIIH;

2) BUAUIEHI TeMH HE B1I0Opa)kaloThb B TOBHIM Mipi 3MICTOBY JIiHIIO BHIIOI
MaTE€MaTUKH, a € aKIIEHTHUMH IS ii 3MICTY;

3)KOMIIETEHTHICHUHN MiAXIJl BITOOpaKa€ThCsl MEPEBAXHO HE B 3MICTOBIN JIiHIT
JTUCHUIUIIHA, a B 11 TEOPETUYHIM HAMOBHEHOCTI Ta CTPYKTYPHOMY MIiAXOl 0
BUKJIAJaHHSA 11 TEM, B METOJMII BHKJIAJaHHS.
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H.B. I'onrano
M. JKutomup

BIOCKOHAJIEHHSI POBOUYUX NIPOI'PAM B ITPOILIECI ®OPMYBAHHS
MPOP®ECIMHO AKTYAJBHUX KOMIIETEHTHOCTEN MAUBYTHIX

I'EOIAE3UCTIB

Anomauin. 3anponono8ano ocHo8Hi ioei o000 B0OCKOHANEHH pPoOOUUX
npocpam HAGYANLHUX OUCYUNIIH 3 Memolo onmumizayii npoyecy ¢opmyeanHs
npogecitino aKkmyarbHUxX KoMnemeHmHoCcmeu MatlOymuix 2e00e3ucmis.

Knrwwuosi cnosa: poboua npoecpama HaguanvHoi OUCYunIiHU, Npoghecitini
KOMNnemeHyii iH#ceHepiB-3eM81e6NOPAOHUKIB, MAMEMAMUYHI KOMNEeMeHMHOCHI.

Annotation. The article suggests basic ideas of improving the curriculum
of studied disciplines in order to optimize the process of forming current
professional competence of future geodesists.

Key words: curriculum, professional competence of future geodesits,
mathematical competence.

IMocranoBka mpobGaemu. Crpareris MojepHi3alli OCBITH B YKpaiHi B
OCHOBY 3arajlbHOT0 3MICTy OCBITH 3aKJaJa€ «KOMIETEHTHICTHUHN MiAXiI», MpU
SAKOMY 3asiBJIEHI B HbOMY MPUHIUIIM Ta METOJOJIOTIYHI YCTAHOBKMU MOBHHHI
MIATBEPAUTH ce0e Ha MPaKTUIll

VxBaneni MiHictepcbkoto KoHpepeHuiero B €peBani B 2015 pomi
CTaHJApTU 1 peKOMEeHJalli IoA0 3a0e3NeyeHHsi SKOCTI B €BPOINEHCHKOMY
npoctopi Buioi ocBith (ESG) BuCyBaroTh HOBI BUMOTH J0 OCBITHIX MPOTpam,
cepen AKUX 3a0e3nedyeHHs peajizailii OCBITHIX MporpamM TaKMM YUHOM, 1100
3a0XOTUTU CTYACHTIB OpaTH aKTUBHY POJIb Y PO3BUTKY OCBITHHOT'O MPOILECY, a
OLIIHIOBAHHA CTYAEHTIB BigoOpaxaino uen miaxia [4, c. 12].

BrockonaneHHs: poOo4Mx nmporpamM HaBYaJbHUX JUCIUIUIIH MOXKE CIPHUITH
JOCSITHEHHIO MIJBUIIEHHS SKOCTI ocBiTU. OHAK, 11€ BUMara€ HOBOTO MOTJISAY
Ha poOJIb BUKJIAJa4ya y KOMIIETEHTHICTHOMY HAaBYaHHI, SKUW TMOBUHEH CTaTH
MPOBIIHUKOM B HaBYAJIBHOMY MpPOLIECI 3 BUKOPUCTAHHSIM CYYaCHHUX METO/IIB
HaBYaHHS.

Pobouya mnporpama HaBYaJbHOI JUCUUIUIIHM BHU3HA4Ya€ HE TUIBKH
KOHKPETHUW 3MICT HaBYaHHS, HWOro oOcsar, MeTy Ta 3aBJaHHs, a U Mae
COpPSIMOBYBATH HAaBYAJIbHO-METOJAMYHY Ta HAyKOBY poOOTy BHUKIIaJaya,
IUIaHYBaHHS mpouecy GopMyBaHHSA MPOPECIHHO aKTYyaTbHUX KOMIETEHTHOCTEH
MaiOyTHIX (paxiBIIiB.

Meta maHoi cTaTTi — OOrpyHTYBaTH OKpeMi 1/1€1 YIOCKOHAJIEHHST POOO0OUnX
porpaM HaBUYaJbHUX JUCUMILUIIH 3 METOIO ONTHUMI3alli mpolecy (popMyBaHHS
npodeciiiHo akTyaJbHUX KOMIETEHTHOCTEH MailOyTHIX re0e3UCTIB.

Buxiag ocHoBHoro marepianay. IloTeHiian MareMaTHyHOI HayKu CIif
cOpuiiMaTH SIK OCHOBY MIATOTOBKM MalOyTHIX 1HXKEHEpIB, a iX MaTeMaTU4HY
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KOMIIETEHTHICTb — fK HEOJMIHHY CKJaJ0BYy mpolecy GopmyBaHHS iX
npodeciitHoi  KoMmeTeHTHOCTI. ToMy, KOMIETEHTHOCTI MalwTh OyTH
BUKOPUCTaHI B MaTeMaTU4HIA OCBITI i1HXeHepa. [lepin 3a Bce, BOHU MOXYTb
BUKOPUCTOBYBATHUCS B SIKOCTI KOTHITUBHOI MIITPUMKU BUKJIAJa4iB Ta CTYJICHTIB,
JUTSL BIJCTEKEHHS 1 KOHTPOJIIO BUKJIAJIaHHS Ta HAaBYAHHS CTYACHTIB, NMEPEBIPKU
piBHsI c(DOPMOBAHOCTI MATEMAaTUYHOI KOMIIETEHTHOCTI. [lo npyre, BOHM MOBHHHI
OyTH BHKOPHUCTaHI JJI1 HOPMATUBHUX LIUJIEH, HANPUKIAJ B YTOUHEHHI 3MICTY
po0OoYMX MporpaM HaBYAJIBHUX JUCLUUIUIIH a00 Oa)kKaHUX pe3ysbTaTiB HABUAHHS
CTYJI€HTIB, BU3HAayaTH MpPHUKJIAJHE HANPABJICHHS MAaTEMAaTUYHOI OCBITH, SK€
cupusie popMyBaHHIO MPOPECIHHUX KOMIETEHTHOCTEH.

Pob6ouya mporpama HaBYaIbHOI TUCHUIUIIHA — € HOPMATUBHUM JJOKYMEHTOM
BH3 ocBitu 1 po3po0isieTbest kadenporo sl KOKHOI HaBUAJIbHOI JUCIUTIIIHU
Ha OCHOBI OCBITHBO-TIPOQECIHHOT TPOrpaMu AEP>KaBHOTO CTAHJAPTY MiATOTOBKH
¢axiBuiB [2, c. 1]. OTxe, KOXHUN CTPYKTYpHUH PpO3AUT MOPOrpaMU Mae
y3roJIKyBaTUCSl 3 METOI0 Ta 3aBJAAHHAM IUCIUIUIIHM, sIKa (POPMYIIOETHCS Y
BIJIMOBITHOCTI 3 TEPEIKOM OCHOBHMX KOMIIETEHTHOCTEW, SIKI MOXYTh OyTH
chopMOBaHI MiJ Yac BHUBYEHHS MJUCHUIUIIHKM 3 YypaxyBaHHSM BHUMOTL [0
npodeciitHol TisTbHOCTI MaHOYTHIX 1HXEHEPIB.

Hanpuknan, 3rigso 3 [3, c. 36], iHKeHep-3eMJIEBIOPSATHUK MOXKE HaJaBaTH
HACTYIHI KOMIIETEHIII1: TeXHIYHa (QYHKLIA (BUKOHYBAaTH MaTeMaTUYHY OOpOOKY
pe3yNbTaTiB KYTOBUX 1 JIHIMHUX BHUMIPIOBaHb, BUKOHYBAaTH pPO3pPaXyHKH
MONepeIHbOT TOYHOCTI KOOPAMHAT, BUKOHYBATH OOYMCIIOBAIbHI pOOOTH IS
BHU3HAYEHHS OLIIHKM TOYHOCTI OTPUMAHMX KOOPAMHAT KOCMIYHOIO 3HIMKA 1 T.J.),
TeopeTnyHa (yHKIIS (BU3HAYaTH OCHOBHI €JIEMEHTH KapTorpadiuHUX MPOEKIIiH,
BU3HAYaTH MapamMeTpu JIuUHaMIYHOI (irypu 3emJil), TEXHOJIOTiYHA (YHKIIIS
(BM3HauaTu BUA 1 MapameTpu (QyHKIIOHATIBHOT 3aJI€KHOCTI M1 BUMIPIOBAaHUMHU
BEJIMUMHAMU, CKJIAJIaTU CXeMH UU(POBUX MPUCTPOIB), MpakTUYHA (PYHKIISA (
BUKOHYBAaTH TONEpPeIHE OOYMCIECHHS 1 OLIHKY TOYHOCTI KyTOBUX 1 JIHIHHUX
BHUMIpIOBaHb, BUPIIIYBaTH c(epoifalibHI TPUKYTHUKH, OOYUCIIOBATH IO HA
KapTax 1 IulaHax 1 T.J.), 1HKeHepHa (yHKIIS (BUKOHYBaTH TI'€OJE€3MYHUMHU
npuwiaJjaMyd pi3HI BUMIpHU, MaTeMaTH4YHY OOpOOKY pe3yJbTaTiB BUMIPIOBaHb,
OOYHUCIIEHHS] KOOPAMHAT 1 BIAMITOK TOYOK 1 T. J.), OpraHizamiiHa ¢yHKIis
(po3paxoByBaTH TOYHICTh BHUKOHAHHS TEOJE3UYHMX pOOIT HA HaBYAIBHUX
MOJIITOHAaX, BUKOPUCTOBYBATH MaTeMaTU4H1 (OPMYJIU MpU PO3paxyHKax 1 T...).
Tomy npu cknananHi po6oyoi mporpamMu JUCHUILTIHY «Buia MaremMatukay ass
cnemianbHocTi «l'eonmesiss Ta 3emiieycTpiiy posain «Mema ma 3a80aHHs
guU84eHHs OUCYUNIIHW TIOBUHEH B1I0Opa)KaTU HE TUIbKHU TE, JO YOro MOBHUHHA
NpsIMyBaTH 1HXKEHEpPHA MaTeMaTHYHAa OCBITa, a BU3HAYUTHU MEPENiK OCHOBHUX
MaTeMaTUYHUX  KOMIETEHTHOCTEH  1H)XKEHEpa-3eMBJIEBIIOPAIHUKA, SKI €
KpUTEpiEM CcPOPMOBAHOCTI PpIBHS MaTEMAaTUYHUX KOMIIETEHTHOCTEH Y
MaiiOyTHIX (haxiBI[IB JTaHOi cremiaabHOCTI. JlaHuii mepesnik Mae BU3HAYaTH SIK
caMy CTPYKTYypYy HaBYaJIbHOI AMCIMIUIIHM, TaK 1 PO3MOJLI FOJWH HA BUBYEHHS
okpemux TteMm. llopangu c¢ mnpuBogy HaOOpy MaTeMaTUYHUX PO3JAUIIB, SKi
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NOTpIOHO BHBYATH, MOXYTh HaJaBaTh BHIycKalouu Kadeapu, MpOBIAHI
1HKEeHepH raiysi, poOOTo1aBIIi.

B posnint «Temu nexkyiti ma ix xopomxuii 3micm» TONAEThCS TeMaTUKa
JEKII Ta KUIBKICTh ayJIMTOPHUX TOJWH, Ha iX MPOBEICHHs. AJie B IpoIiieci
3MEHILIEHHS TOJIMH Ha ayAUTOpHY poOOTy BiAOYBae€TbCSd 3MEHILECHHS
HOMIHAJIBHOI KIUIBbKOCTI Jiekiid. Hamararouunch O3HAaHOMHUTH 3 OCHOBHHMH
MaTeMaTUYHUMU TIOHATTSIMH, SKI BU3HAYEHI B MEPENIKY TEM 3a CTPYKTYpPOIO
HaBYaJIbHOI JUCLUTLIIHI, BUKJIa/1a4i BCE OLTBII 1H(DOopMaIiiftHO
NepeHaBaHTaXYyIOTh JEKUIHHUA MaTepias. Haxane Bix Takoro miAXOAy
CTpaXXJa€ sIK HayKoBa, TaK 1 METOJAWYHA CTOpPOHH Jiekilii. Ciifg po3yMmiTH, IO
JeKlii BXe He € TOJIOBHUM JiKepesnoM 3HaHb. CKkopille, BOHU MalOTh
BIIOOpakaTH HAYKOBHMM MiJIXiJ IO BHUBYECHHS JIUCUUIUIIHU, TOB'SI3YIOThH
TEOPETUYHUN MaTepiai 3 MPaKTHYHOIO NIsUIbHICTIO MaiOyTHBhOro (haxiBuiB. J[o
TOTO K, KOMIIETEHTHOCTI HE MOXYTh OyTH CcGOpPMOBaHI TUIBKM T dac
MIPOCIYXOBYBaHHS JIEKI[il, TOMY MOBHHHI1 OyTH BCTaHOBJICHI a/IeKBaTHI (OpMHU
CaMOCTIMHOI yd4acTi cTyAeHTIB B yuOoBomy mporeci. CamoctiiiHa poOoTa
CTYJIEHTIB, K 1 ayJUTOpHA, OBUHHA MAaTH YITKE PO3MOJIJICHHS Ha BUBUYEHHS
TEOPETUYHOr0 Marepiaidy Ta WOro MpakTHYHE OMpalfoBaHHS. 3aTpaTH 4acy Ha
CaMOCTIiHE  ONpAaIlOBaHHS  TEOPETHMYHOrO  MaTepialy  MaioTb  OyTH
OOIpYHTOBaHMMH Ta PEaTbHUMU 33 KOXHOIO TeMOwo okpemo. Tomy po3min
«Temu nexyiti ma ix xkopomxuil 3micmy TPOIOHYETHCS 3aMIHUTH Ha PO3JLI
«lngpopmayitinuii 0b6cse HasuanvbHOi OucyuniiHu (MmeopemudHa 4acmuHa)», B
AKOMY TPEJICTaBICHUN TMepeiik yciX TeM 31 30epexeHHSIM CTPYKTypH
HaBYAJIbHOI TUCIUIUTIHU Ta OJHOYACHUM PO3IOIITIOM Ha ayJauTOpHY(JIeKIii) Ta
caMoCTiiiHy po6oty. Takuil miaxig BigoOpakae 4iTKy MOCIIIOBHICTh BUBUCHHS
JUCIUIUTIHK Ta Ja€ 3MOry eQeKTHUBHIIlIE KepyBaTH NpouecoM (OpMyBaHHS
MaTeMaTUYHUX KOMIIETEHTHOCTe MaiOyTHiX QaxiBuiB. B Ttakuii cmocio
CTYJIEHTH MalOTh YITKY MOCIIJOBHICTH J1i, HAIlJICHUX HAa BUBYEHHS MaTepiany,
Ta MOJIUBICTb JOCTPOKOBOTO MOr0 BUBUYEHHS, 110, 0€3yMOBHO, TOCHIUTH HOTO
MOTHBAIIIO 0 HABYAHHS.

BucHoBku. BuKOpuCTaHHS BHUBa)XXEHOI Ta HAyKOBO-OOIPYHTOBAHOI
po0o40i MporpamMu HaBYAIbHOI JUCHUIUIIHU JO3BOJISIE 3a0€3MEUUTH JIOTIYHY
MOCTIAOBHICTh Y BUBYEHH1 JUCLUIUIIHY, 3a0€3MEYUTH MDKIIPEIMETHHUH 3B'S30K,
3anobirtu ayOmoBaHHI0. Ha ocHOBI sikicHOT po©o4oi mporpamu GopMyeThes
OOIpYHTOBAaHMW TEMAaTUYHUN IUTAH BUBYEHHS HABYaJbHOI AMCIMIUIIHM, Ha
MIJICTaBl SIKOTO Bi10YyBa€ThCs IIECTIPSIMOBAaHA OpraHizallisi CaMOCTIHHOT poOoTH
cTyneHTiB. PoOoua mporpamMa HaBYaJIbHOI NMCLMIUIIHU, SKa IPYHTYETHCS HA
OaraTopiyHOMY JOCBIiJl BUKJIaa4a, BiloOpaxae CydacH! TEHCHIIIT MOTINIICHHS
SAKOCT1 OCBITH, MAa€ HaJaTH €(PEKTUBHY JOMOMOTY BHKJIa/JadyaM-MOYATKIBLUAM Y
rIMOOKOMY YCBIJOMJICHHI 3MICTY HaBYaJIbHOI JUCHUIUIIHK 1 METOJIUKH il
BUKJIaJIaHHS.
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113 3 MATEMATHUKHAU: AHAJII3, 3ACTOCYBAHHS, 3ACOBA
INPOEKTYBAHHS

Anomauin. 30iticneHo ananiz neoazociunux NPoSPAMHUX 3ac00i6 Ol HABYAHHS
MaAmemMamuxu, po32iaHymo 3acoou ix npoexkmy8aHHs.

Knrwouoei cnosa: neoacociunuil npoecpamuuti 3acib, mamemamuxa, aHais,
NPOEKMYBAHHS.

Annotation. The analysis of pedagogical software tools for teaching
mathematics is implemented and means of their design are discussed.

Keywords: pedagogical software tool, mathematics, analysis, designing.

Beryn. [lleoacociuni npoepammui 3acobu (I1113) — 1ue NakeTH MNPUKIATHUX
nporpaMm, OpU3HAYeHl1 JUIsl BUPIINIEHHS pI3HUX 3aBJaHb HaBYaHHS: (opMyBaHHs
3HaHb, YMIHb 1 HAaBHUKIB, KOHTPOJIIO $IKOCTI 3aCBO€HHS, Yy3arajJbHEHHS 1
cuctemMaTu3auii 3HaHb 1 T.I., a TaKOX MporpamMHa JIOKyMEHTallis, 110 BHU3HAuYae
MOPAJIOK 3aCTOCYBaHHSI MPOTrpaMHUX 3ac00iB. Y HaBYAJIbHOMY MPOIECI MOXYTb
3actrocoByBatucsi pizHi  Bunu [I[13: komm’toTepHi HaByaidbHI  MPOrPaMH,
1H(hOpMAIIIITHO-TTONIYKOBI CUCTEMHU HABYAJIBHOI'O MPU3HAYEHHS, €KCIIEPTHI CUCTEMU
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HABYAJIBHOTO MPU3HAYECHHS Ta 1H. BOHM BIAPIZHAIOTHCS MPOTPAMHOIO peai3alli€lo,
LUIIMU Ta cioco0aMu 3aCTOCYBAaHHS B HaBYajdbHOMY npoleci. Cepes 1HIIMX iHTEpec
npeacrasisaoTh 113 11 HaBYaHHS MaTeMAaTHUKH.

Buxisag ocHoBHoro marepiaiay. CroroaHi po3po0JieHO BK€ 3HAUHY KUIBKICTb
[1I13, BUKOpUCTaHHS SKUX JO03BOJIIE PO3B’A3yBaTH 3a JIOMOMOTOI0 KOMII IOTEpa
JOCHUTDH IIMPOKE KOJIO MATEMATUYHUX 3a/1a4 PI3HUX PIBHIB CKJIATHOCTI.

Haii6inpma xunekicts IIII3 3 matemaTuku po3poOiieHa 18  MOJIOAIIUX
mkossipiB  [1]. Cepen BupobHukiB — TM «OcnHoBa», TM «HoBa mmixonay,
TM «Pozymuuku», TM «Copoka bino6oka» ta in. [lonynspHuMH, HAPUKIIAJ, € Taki
nporpamu TM «Copoxka bino6Goka» mjisi MiIATPUMKH MaTEMaTHKU, OPIEHTOBaHI Ha
Y4HIB MMOYaTKOBUX KJIACIB:

- «Jlorika» — MeTO10 € TonoMora y po3BUTKY IMi3HaBaJIbHUX 3A10HOCTEN AiTEH,
nam’siTi, MUCJIEHHSI, CIOCTEPEKIIUBOCTI, (DOPMYJIIOBAHHIO CY/IKE€Hb; (POPMYBaHHS
BMIHHSI IOPIBHIOBATH 1 aHaJI3yBaTu (popmy, KOJip, KUIBKICTh, PO3MID.

- «bmxinka XKy-XKy. 3auapoBani unciiay — AJis1 3aCBOEHHS TPOCTUX MAaTEMaTUYHUX
JIi: ToJaBaHHsA, BIIHIMAHHS, MHOXKEHHS 1 JTIJICHHS.

- «Iletpuk. Kanikynu B 6a0yci» — MeTa HABUMUTHU J0AaBATH, BIIHIMATU, MHOXKHUTH,
JUIMTH, 3aCBOITH TaOJMYKY MHOXEHHS, & TAKOXK PO3BUBATH JIOT'1YHE MUCIICHHS.

- «[Tetpuk. JlicoBl mpUroan» — METOIO € HABUUTHU JITEH pO3Mi3HABATH KOJIbOPH 1
¢irypu, CiBCTaBISATA PO3MIPH, BUCOTY, BIICTaHb, BUKOHYBATH MPOCTI JIOT1YH1
3a/1ayl, a TAaKOX PaxyBaTH.

- «[Tetpuk. 3aragkoBi OCTPOBW» — AJI O3HAMOMJICHHS AIT€H 3 OJUHULIAMU
BHUMIPIOBaHHS JOBXXHHH, Baru, 4acy; iX NepeTBOPEHHs, a TAKOX OMAaHyBaTH a3H
reoMeTpii.

Hlono TII3 iHmMX BUPOOHUKIB, TO HAa yBary 3acilyroBylOTb Takl MpPOTpaMHi
3aco0u:

- TuxMath (aBTop: Tux4Kids) 3 0€3KOIITOBHOIO JIIEH31EI0 — JIJIsI HABYAHHS JITEH
apumetuku. TuxMath mae aexinpka piBHIB ckiaaHOoCcTl. Haltnermmuit piBeHb —
o3HaloMIIeHHd 3 I pamu 1 apuPpMeTHUHUMU 3HakamMu. HalicknagHimmii —
PO3B’sI3yBaHHs PiBHSAHB, BKJIIOUatOuu Bia eMHl yncia. TuxMath mae MmepexeBuit
BapiaHT T'pH, 110 JO3BOJISE BIAITOBYBAaTH 3MaraHHs MK y4aCHUKaMH Ha
JIOKaJIbHOMY KOMIT IOTEPI;

- TuxMathScrabble (aBTop: asymptopia.org) — MaTeMaTH4Ha BEPCisl KIIACUYHOT
CJIOBECHOI I'pu. € 4YoTUpH PiBHI KBami(iKallii AJid NPaKTUKU. Y TPy MOKHA TpaTH
oJIHOMY a00 y/1BOX. 3aB/IaHHS BUKOHYIOTHCS IEPETIATYBAHHAM YAaCTUH MO3aiKH.
Henpunyctumi npukiiaay BiIKUAAIOTECSA HA3al Y JIOTOK KOPUCTyBaya.

- TIIT3 «Marematuka, 4 ki1ac» (BUIaBHUK: ATIAHTUK) pO3pOOJICHUH BIIMOBIIHO 110
MpOrpaMu 3 MaTEMATUKHU JJIs 4 KJlacy 3arajlbHOOCBITHIX HaBYAJIBHUX 3aKJIadiB.
MynbTUMeIHHUI TOCIOHUK OPIEHTOBAHMI Ha cydacH1 (GOpMU HaABYaHHS 13
3a0€3MeUYeHHSIM CYMICHOCTI 3 TPAAUIIHHUMU METOIaMH Ta MpUHOMaMu HaBYaHHS
B MTOBH1{ B1JIMOBITHOCTI 3 JOKYMEHTaMH, 1110 PETJIaMEHTYIOTh 3MICT OCBITU. Y BECh
Kypc ckianaerbes 3 48 ypokiB. KoxkeH ypok po3kpuBae KOHKPETHY TEMY 3T1IHO
HABYaAJIBHOI MPOTrpaMu Ta MICTUTh 3aCO0M AJIs ii MOSICHEHHS: MAJIIOHKH, CBITIMHH,
JTUKTOPCHKUHN CYNPOBIJ; 3pa3KOBE PO3B’sI3aHHS 3a7a4, 3aBAaHHs, 3alIUTaHHS TOILO.
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Jljist cepeiHbOi KON HAaHOUThII TPUIATHUMHU U1 TIATPUMKH BUBYEHHS KYpCY
MaremMaTukun € KoMiuiekT mnporpam Gran (Granl, Gran-2D, Gran-3D) (aBTop:
M. L. Kangax). [Iporpamui 3aco6u Gran mpocTi y BUKOPUCTaHHI, OCHAIIEH] JOCUTb
3py4HUM 1HTepdeicoM, MaKCUMalbHO HAOMKEHUM 110 1HTepdelcy HalOoUIbII
MOIIUPEHUX MPOrpaM 3arajbHOr0 NpU3HAYEHHS (CUCTEM OMpAILIOBAaHHSA TEKCTIB,
ynpaBiiHHS 0a3aMu  JaHUX, €JIEKTPOHHUX TaOnuib, TpadiuHUX 1 MY3UYHHUX
pedakTopiB 1 1H.), HE BHMAaramTh BIJ] KOPHUCTyBaua CIELIaJbHUX 3HaHb 3
1H(OpPMAaTHKH, OCHOB OOUYMCITIOBAJIbHOI TEXHIKH YM MpOrpaMmyBaHHs. Bukopucranus
noa10HUX MPOrpaM J1a€ MOKJIMBICTh YYHEBI PO3B’sI3yBaTH OKpEMI 3ajlayi, HE 3HAIOUU
BIJIMOBITHOTO AHANITUYHOTO amnapary, METOAIB 1 (opMyJs, MpaBuil NEPETBOPEHHS
BHpa3iB TOIIO [2].

[Iporpamui 3aco6u GRANI1 (mpusnadennss — rpadiuyHui aHamiz QyHKIIN),
GRAN-2D (nmpusHaueHHs — rpadiyHUi aHaNi3 CUCTEM TeOMETPUYHUX 00 €KTIB Ha
wioumHl) Ta GRAN-3D (mpusnauenHss — rpadiuyHud aHali3 MOPOCTOPOBHUX
(TpuBUMIpHHX) 00’ €KTIB) MOKYTb TaKOX 3aCTOCOBYBATHUCS y BUIILIH IIKOJII.

VY mporpami MOYaTKOBOi OCBITH BHILIOIO HABYAJIBHOTO 3aKJIaay CTYAEHTIB —
MalOyTHIX YYHUTENIB MOYAaTKOBUX KiaciB — 3HaomusaTh 3 [III3 HaByanbHOrO
NpU3HAYeHHS, a JabopaTOpHUM NPAKTUKYM 3 JAaHOi HaBYAJIbHOI JAMCIMILIIHU
nependavyae mpoektyBaHHs [III3 moctymHuMm 3aco0amu, cepea  SKUX Biomi
nporpamu 3 nakety mnporpam Microsoft Office — enexrponni Tabmuii Excel Ta
cTBOpeHHs mnpe3eHTaliii PowerPoint, a takox ctBopenus IIII3 3 gomomororo
nporpamu Windows Movie Maker. [l CTBOpeHHS NeAaroriyHux MTPOrpaMHUX
3ac00iB 3 JOMOMOIOI I[HMX TMpOrpaM, JOCTaTHHO BOJOAITH TEXHOJOTIEIO
BUKOPUCTaHHS (QYHKIIM B eJeKTpOHHUX Tabmuusax [3], BMITH 3aCTOCOBYBATH
aHIMallil0 Ta TPUTepu B EJIEKTPOHHUX TMpe3eHTalissx [4], BUKOPHUCTOBYBATHU
Bijeoed ekt nporpamu Movie Maker.

ABTOpOM po3po0JieHO HU3KY JaboparopHuUX 3aHATb 31 cTBopeHHs [II13
HABYAJIBHOTO MPU3HAYEHHS JIJIsl TOYATKOBOI IIKOJIH.

Bosnoniroun ocHOBaMHM ~ KOMIT'IOTEPHUX  TEXHOJIOTM, BUMTENl MOXYTh
CaMOCTIHO TOTyBaTH MeEAaroriuyHi MpOTrpaMHi 3acO0M HABYAIBHOTO MPU3HAYEHHS
JUISL TIOYATKOBOI IIKOJM 3 PI3HUX MpPeaMeTiB. Y I[bOMY MO3UTUBHUM MOMEHT. Aje,
Ha)kajb, CHOIOJAHI HEMAa€ €IMHUX METOAWYHHMX PpPeKOMeHJZauid i BHUMOr 10
crBopennsi IIII3, xoya € meBHI 3arajdbHONPUNHATI BUMOTM JO MPOEKTYBaHHS
MPOrpaMHUX 3ac001B (BUMOTH A0 CTPYKTYPH i 3MiCTY, TEXHIYHOT0 BUKOHAHHS, /10
TEKCTY, ayAiOBi3yaJbHHUX €J1eMEHTIB, KOJIbOPOBOi raMu 0popMJICHHS, TOLIO).

BucnoBkn. Cepen  YHMCIEHHHMX — MEJAroriyHUX  MporpaMHUX  3acoOiB
HABYAJIBHOTO MPU3HAYECHHS OCOOJMBHI 1HTEpEC MPEACTaBIAIOTh MPOrpaMHi 3aco0u
JUIsl HABYAHHSA MAaTE€MAaTHUKH — IX JIETKO BUKOPUCTOBYBATH Ta cTBOproBaTU. CydacHM
BUYUTEJb, BOJOAIIOYM OCHOBAMH KOMIT IOTEPHUX TEXHOJIOT1H, MOXE SIK 3aCTOCOBYBAaTH
y CBOill NeAaroriuHii - AisuibHOCTI  icHyrounit apcenan [II13  nHaBuanmbHOrO
MpU3HAYEHHS, TaK 1 CTBOPIOBATH HOBI IIKaBl MPOrpaMHi 3aCO0M CaMOCTIIMHO.
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BU3HAYEHHS YACOBUX ITOKA3HUKIB CAMOCTIHHOI POBOTH
CTYAEHTIB ITPU BUBYEHHI MATEMATHYHUX JUCHUILJITH

Koponvcokuit B. B., boounce/]. €. Bu3nauenna 4acoeux NOKA3ZHUKIG
Camocminunoi pooomu cmyoeHmie npu 6UGUEeHHI MAMEMAMUYUHUX OUCYUNIIIH.

Anomauin. B pobomi euceimuoemovcs 00C8i0 CHOCMEPENCEeHb 3d CAMOCMIUHOIO
pobomoro cmyoenmise (CPC) npu eusuenui 6a306ux mamemamuyHux OUCYUNIIH
(MamemamuyHuil aumaniz, areedpa, ceomempis ma IHWUX) 6 Npoyeci Ni02omoeKu
guuUmensi Mamemamuru, 6Cmanoeieni nokasHuku yacosux eumpam na CPC 6 meocax
00HO020 HABUATLHO20 MUHCHSL

Knrwouoei cnoea: camocmitina poboma cmyoenmis, MauOymHui euumeii
mMamemamuxu

Korolskyy V., Bobyliev D. The definition of time performance of independent
work of students in the study of mathematical disciplines.

Abstract. The paper highlights the experience of observations of independent
work of students (IWS) in studying basic math disciplines (mathematical analysis,
algebra, geometry, etc.) in the preparation of teachers of mathematics; set
performance time spent on bidding within the same school week

Keywords: independent work of students, future teachers of mathematics

B iHTerpoBaHiii cucteMi HaBYaHHS «ayJUTOPHI 3aHATTS — CaMOCTIHA poOoTa

ctyneHTiB (CPC)» Moxe 3HaXOIUTHUCH B OJTHOMY 3 TPbOX ITi3HaBaJIbHUX CTaHIB:
® CTaH PEUENTUBHOCTI (TOTOBHOCTI 10 CIIPUMHSATTS 3HAHB);
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® CTaH HEMOBHOI CaMOCTIMHOCTI /O CHOPUMHATTSA 3HAHb: IMi3HaBaJIbHA
TUSITBHICTD 31ACHIOETHCS T11JT HESIBHUM BIUITMBOM BHKIJIajada (KOHCYJIbTAIII],
1HMB1IyabHI 3aHATTS TOIIO);

® CTaH TOBHOI CaMOCTIMHOI Ti3HaBaJbHOI MAISUTBHOCTI (POJb BHUKJIAgaya

MOJIATAaE B TOMY, 10O B MPOLIECI ayJJUTOPHUX 3aHATh 1 KOHCYJIbTAIll JaTh
CTUMYJI 1 MOIITOBX /10 CAMOCTIHHOTO OBOJIOJIHHS OKPEMUMH TEOPETUUYHUMHU
MOJIOKEHHSIMU MAaTeMaTUYHOI JUCIMIUIIHYU 1 X MPAaKTUYHOTO 3aCTOCYBaHHS
P pO3B’sA3yBaHH1 MPUKIAAIB 13a/a4).

Haii6inpin cxmagnuM st npaktuyHoi peanizanii € ctan noBHoi CPC. Ilpu
peamizalii mepmux IBOX BKa3aHWUX CTaHIB Mi3HABAJIBHOI JISJIBHOCTI CTYACHTA POJb
BUKJIaJlaya pPErjJaMEHTYeTbCsl B Yacl HABYAJBHUMM IUIAaHAMH 1 PO3KIaJA0M
ayIUTOPHUX 3aHATh. TpPeTiil cTaH Mi3HABaJbHOI MISUTBHOCTI JIsl €(pEeKTUBHOCTI MOTO
peanizailii moTpedye BpaxyBaHHs 3 00Ky BUKJIaga4a 6aratbox (akTopiB. Ajie, Ha HaIl
TIOTJISIJI, OCHOBHUMH 3 HHX €:

® JI03yBaHHS TEOPETUYHOI'O  HABYAIBHOTO  MaTrepiagy  MaTeMaTH4YHOI

JUCHUIUTIHUA JUISI CAMOCTIHHOTO 3aCBOEHHS CTYJICHTOM B 11032 ayJAUTOPHUM
yac 1 BHU3HAYCHHS CHUCTEMHU TNPAKTUYHMX TIPUKIAMIB 1 3amad s
CaMOCTIMHOI0 pO3B’sA3aHHS;

® perjaMeHTalls 1 BU3BHaYEHHs Yacy HeoOX1JHOro 1 HallOUIbI peagbHOro IS

YCHIIITHOTO BUKOHAHHS CTYJCHTOM 3aBJaHb B TMPOIECI MHOro MOBHOI
CaMOCTINMHOI MI3HABAJIBLHOI JISIIIBHOCTI.

3 nocBiny Hamux crnoctepexxenb 32 CPC npu BUBUEHHI 0a30BUX MaTeMaTHYHUX
TUCHUIUTIH (MaTeMaTUYHUM aHami3, ainrebpa, reoMeTpis Ta IHIIMX) B TIpoleci
MIJTOTOBKYA BUUTEJISI MATEMATUKU OYyJIM BCTAHOBJICHI MOKAa3HUKH YaCOBUX BUTpAT Ha
CPC B Mexax OJIHOTO HaBYAJILHOTO THXKHS MPEICTaBICH] B Ta0auIll 1.

Ta6murs 1

ITokaznuku yacoBux Butpat Ha CPC B MekaX 0JJHOTO HaBYAJILHOT'O THXKHS

IIndp akageMiuHOi rpynu

CepenHbo-ceMecTPOBMIi Yac

(I)opMa CPC MI MI CPC Ha HaBYAJIbHUI
(2000-2005 n.p.), (2006-2011 n.p.), THIAIEHb, TOHH
TOJUH TOJUH
Po6oTa 3 KOHCIIEKTOM 2,4 -255 2,5-2,6 2,52
Po6oTa 3 niipy4HruKOM 0,6 -0,8 0,4-0,6 0,4
BukonaHHS TpakTUYHUX 1.9-2.3 1822 2,05
3aBIaHb
BuioHarrs 08-09 | 085-10 0,9
1HJIMB11yaJbHUX 3aBJaHb
CepenHbO-CEMECTPOBUI
noka3Huk yacy CPC na 6,1 5,55-7,4 6,25

THUKICHDb

CPC micns TIaHOBUX HaBYAJIBHUX 3aHATh (SIK TpaBuUjio 6 roawH Ha J00Y)
MOBUHHA CKJIAJaTH, N0 ICHYIOUMM HOpMmaMm, 3 roauHu Ha 100y. Purmiunicte CPC
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00YMOBITIOETBCSI PUTMOM HABYAJIBHOTO THIKHS (TOOTO ONTHUMAJIBHOK OpraHi3aIli€lo
CPC npotsrom naBuanbHoro TxkHs). B CPC cnig po3pi3HaTtu nBa BUIU poOOTHU
CTYJIEHTa: aKOp/IHA 1 CUCTEeMaTH4Ha.

B nmpormeci miAroTOBKM BYMTENS MaTeMaTUKU NpukiagoMm akopaHoi CPC
CTYJIEHTa € BHUKOHAHHS KypCOBHUX poOOIT, HAYKOBOi pOOOTHM Ta I1HAMBIIYaTbHUX
3aBAaHb. Jlo cucremaTuyHOi POOOTHM MOXKHA BIJHECTH pPOOOTY IO 3aCBOEHHIO
KOHCIIEKTY JICKIiM, BUKOHAHHS TOTOYHHMX 3aBllaHb, IOB’SI3aHUX 3 PO3B’SA3aHHIM
MIPUKJIAJIB 1 3aa4.

CamocrTiitHa po60oTa akOpAHOTO BUAY NMOTpeOye MEBHOTO MCUXOJIOTIYHOTO CTaHy
CTyJIeHTa, MOTpeOy€e 3HAYHOTO Yacy Ha ii BUKOHAHHS 1 HE JOIUIBHO ii JUIMUTH Ha
OKpeMi p1OH1 MOpIii.

CuctemMaTUyHUN BUJ] HaBYAaHHS, HAMNPOTU, MOTPeOye MOBCAKIAECHHOI POOOTH
CTYJICHTA MPOTATOM HETPUBAJIUX BIIPI3KiB HABYAJIHHOTO YaCY.

3po3ymiio, mo MK aBoma Bugamu CPC mae Micue npotupivus, sike JOCHUTb
4acTO 0OYMOBJICHE XaOTHUYHICTIO (HEY3TOJKEHICTIO) B OpraHi3allli CTyJICHTOM CBO€ET
caMocTiiHOi po6oTu. AkopaHa CPC BUBOIWUTH CTyJIE€HTa 31 3BUYHOTO PEKUMY
CaMOCTIMHMX CHUCTEMAaTHYHHMX 3aHSATh 1, HAaBIAKH, OKpPeMi KOPOTKOTEPMIHOBI
CaMOCTIWHI 3aHATTS HE JAal0Th HOMY MOXJIMBOCTI B3sATUCH 3a akopaHy CPC. Ile mae
MICLIE T1J] Yac HEBJAJIO OPraHi30BaHUX KOHTPOJBHUX POOIT, KOHCYJIbTAILIN Ta 1HIIUX
BU/IIB 3aB/IaHb.

Buknagaui TakoX MOXYTh TMOPYIIYBaTH PUTMIKY HAaBYaJIbHOTO THIKHS
(cemecTpy B IIJIOMY) BIJBOJIIKaKOUM CTylaeHTa Bij cucteMarnuHoi CPC uepes
HEY3TOPKEHICTh TEPMiHIB BUKOHAHHSI CAMOCTIHHOT pOOOTH 3 PI3HUX JUCIUILIIH.

PosrnsiHeMo MOXIHMBHUN BapiaHT ONTHUMAJIbHOTO PO3MOAUTY (OpM HaBYAIBHOL
poOOTH CTyZIeHTa MIPOTATOM OJIHOTO THKHSI (UB. TaOiMIs 2 1 Tabuuiis 3).

Taomung 2
OnTtumanbHul po3noiil GopM HaBYAIBLHOT pOOOTH CTY/IEHTA
®Dopmu ayuTOpHOI poboTH
Yac, ron. IPAKT. 3aHTTA / IPAKT. 3aHATTS / | TPAKT. 3aHATTS /
JICKI11 . JICKI11 . .
J1a0opaTopHi J1a0opaTopHi J1abopaTopHi
] 2 I 4 7 10 13
=
=z % 2 2 ) 8 11 14
i 2 3 6 9 12 15
|
Q . .
E‘; 1 IMOHCAUIOK | BIBTOPOK cepcaa YCTBCP H’HTHI/ILIH
1
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Tabmuns 3
PUTMIUHICTh HABYAHHS B CEMECTPI 1 aTecTallii
Cemectp HaguaHnHs Cecis
I BEpECEHb KOBTEHb | JIUCTOMAJ rpyAeHb ClYEHb
II JIIOTUHI Oepe3eHb KBITEHb TpaBEHb YepBEHb
2 2 2
=z ® T 2 5 . )
=f 3 =f 3 =f 2 [linroroBka i
CPC g2 |[CPC| 82 |CPC| gE |CPC| cxmananns
= CE= = eK3aMeHiB
= S Te
B nporieci gociiakeHb BCTAHOBIICHO:
® CTYyJIGHTHU TpU BUKOHAHHI CAMOCTIMHOI MI3HABAJIBbHOI  JISVIBHOCTI
OOMEXYIOTbCS, TIEPEeBaXXHO, pOOOTOI0 3 KOHCHEKTOM JeKuid 1 0e3
CHeliadbHO  CHPSMOBAaHUX 3aBJaHb Maibke HE 3BEpPTAlOThCA [0

PEKOMEHJIOBaHUX MiIPYYHHKIB

HayKOBO-METOJIUYHUX JIKEPEIT;
o (dopmyny nnsa oOuucieHHs onTtumaibHoi HOpMu CPC mnpu BUBUYEHHI

OKpEeMHX MOAYJIB (TUTaHb, TEM):

[

e &

tﬂ!ﬂ‘?‘! + t.l! + tHE'-E

b

1 HABYAJIbHUX IIOCIOHHUKIB Ta

1€ tep — cepeaHbo3BakeHa TpuBaiict CPC,
forr — ONITUMICTHYHA HOpMa yacy CPC,
ty — HalOLIbII HiMOBipHA HOpMa yacy CPC,

® [UIaHYBaHHS CITIBBITHOIIICHHS

frpe

thec — IecuMicTUuHA HOpMa Yacy CPC;

. MOBUHHO Oytn audepeHIinoBaHUM IS
.

IHIITUX

PI3HUX IUKIIB HaBYaJbHUX AMCIUIUIIH. Take CHiBBIAHOIICHHS MOBUHHO
OyTu OUTBIIMM ISl POPUIBHUX, TPOdECIHIX AUCUMIUIIH B MOPIBHAHHI 3
iHIUMHA  quctuIutiHaMu.  KiabKiCTh  3al1IKOBO-PEUTUHTOBUX OJIMHMIIL B

KOXXHOMY CEMeCTpi MOke OyTH BU3HAUEHA i3 CITBBITHOIICHHS K =

fopctigua,

b

® SKIO OIliIHKA Pe3yJbTaTiB BUKOHAHOI POoOOTH CTyJEHTa BIAMOBIAAE IIUISIM
JTAHOTO €Taly HaBYaHHS, TO BIH MEPEXOJUTh 0 HACTYIHOro etamy. SKio

Oylie BUSBICHO,

1o BIH HEAOCTAaTHHO ITIOBHO 3aCBOIB 3HaHHI,

peani3yerbcsi MPEeIMETHO-PEPICKCUBHUNA  KOMIIOHEHT;
CBOEYACHO BHOCUTH HEOOX1H1 3MIHHM B CTPYKTYPHO-JIOT14H1 OJIOKH 3MICTY, B
QITOPUTMHU HABYAJIbHOI ISJIBHOCTI, 3MIHIOBAaTH JUJAKTUYHI 3aco0u, 1100
BCl CTYACHTH 3MOIJIM JOCSITH IOCTaBJIECHOI METHM HAaBYaHHS 1 BUKOHATHU

BHMOTH OCBITHBOI Imporpamu.

TO

IKAU  JIO3BOJIAE
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B.A. Tepewenko
M. Uepkacu

OJIH 13 IIJISIXIB ®OPMYBAHHS NIPEJIMETHHUX
KOMIIETEHTHOCTEM 3 MATEMATHUKHU B YUHIB 5-6 KJIACIB B
MO3AYPOUHHUM YAC

Anomauin. Y 00nosioi npeocmagneHo 0O0uH i3 WAAXi6@  HopMYyBaHHs
KOMNEMeHMHICHUX YMIHb 3 MAMeMamuKy 8 N03aypoyHuUll 4ac yepe3 KOMNemeHmHuicHi
3a0aui. Jlana iHHOBaYIs CcHpusie HOPMYBAHHIO 8 WIKOIAPIE KOMYHIKAMUBHOI,
COYIOKYIbMYPHOIL, KPAIHO3HABUOI KOMNEemeHYil, Wo YIIKOM 8i0N08Ii0aAe GUMO2aM
0EpPHCABHO20 OCBIMHBLO20 CIMAHOAPNLY MPEMbO20 NOKOIIHHSL.

Knrowuosi cnosa: mamemamuuna xomnemeHmHicmos, KOMHEMEHMHICHI 3a0adyi,
HABYaHHA Y4HI8 5-6 K1acis.

Abstract. Tereshchenko Viktoria. Title of paper. The report presents one of the
ways forming competency skills in mathematics after school by competence problems.
This innovation contributes to pupils communicative, socio-cultural, geographic
competency, which is consistent with the requirements of state educational standards
of the third generation.

Keywords: mathematical competence, competence problems, teaching of the
pupils of the 5-6 forms.

Ha cphoroani ¢opMyBaHHS B YUHIB HABUYOK CAMOCTIMHOI AISTIBHOCTI, TBOPUOT'O
MOTEHITIAy 1 3aTHOCTI BUKOPHUCTOBYBAaTH 3HAHHS Ha TPAKTUIIl € BaXJIMBUM
3aBIaHHAM Cy4acHOI MIKOJU [4]. YV PO3BUTKY IIUX SKOCTEH OCOOMCTOCTI HIKOJSpa
BEJIMKE 3HAYECHHS Ma€ T[03akjiacHa poOoTa, 30KpeMa TMo3akjacHa poboTa 3
MaTEMaTHKH.

B mo3zaypounuii yac y4dHi He JMIIE Kpallle Mi3HAIOTh HABKOJHUIIHIA CBIT, a |
PO3BHBAIOTh MMCIICHHS, BUYaThCs aHaJI3yBaTH, IIOPIBHIOBATH, Y3arajibHIOBATH,
pOOUTH YMOBHUBOIM. 3BICHO, BUMTENIL HE MOXKE OXOIUTH PO3BUTOK B YUHIB BCIX IHUX
BMiHb Ha ypolli. BIuiuB roauH 1ikaBoi MaTeMaTUKA Ha PO3YMOBHM 1 MaTeMaTUYHHMA
PO3BUTOK YYHIB Ta Ha 3aCBOE€HHSI MaTEeMaTUYHUX 3HaHb OyJie BarOMHUM 3a PaxyHOK
BUKOPHUCTaHHS HECTaHAAPTHUX 3aBAaHb MPAKTUYHOTO 3MICTY y T03aypouHuii ac [2].
Cepen Takux 3aBJaHb € KOMIIETCHTHICHI 3ajadi, Kl I[IHHI THUM, IO CIPUSIOTH
PO3YMIHHIO MaTE€MAaTW4YHOI CYTi NHUTaHHS, YTOYHEHHIO 1 TOTJIMOJEHHIO 3HaHb 3
MaTEMaTHKH.

KoMmeTeHTHICTh € OCOOHMCTICHUM YTBOPEHHSM, siIKeé (OPMYEThCS HAa OCHOBI
3100yTUX 3HaHb, JOCBIAY MISUTBHOCTI, BUPOOJICHUX I[IHHICHUX OpI€HTAaIlii, OIIHOK.
KoMmneTeHTHICTh BUCTYIA€ pe3yJbTaTUBHO-AISTILHICHOK XapaKTEPUCTUKOI OCBITH.
Ile — cOpoMOXHICTH [ISITH HAa OCHOBI OTpUMaHUX 3HaHb. OmNaHyBaHHS KypCy
MaTeMaTUKU Ha I[bOMY eTalll Mae 3abe3neuyBatu (OpMYyBaHHS B YUHIB SIK KITFOYOBUX,
TaK 1 OKpeMHX MPEIMETHUX KOMIIETEHTHOCTEH, epetiK sskux HaBeaeHo B [Iporpami 3
MaTeMaTuku [3].
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KoMmnerentHicHi  3ajmaul  nepefdada0Th — peanli3aliio  BIPOBAIKCHHS
IHAMBIAyali3alii HAaBYAJBbHOTO TMPOLECY; CHPUSAIOTh TJIMOOKOMY 1 MIITHOMY
OBOJIOJIIHHIO MarepiajioM, MiABUIICHHIO MaTeMaTHYHO! KYJbTypH, BUPOOICHHIO
HAaBUYOK CaMOCTINHOI poOOTH, pPO3BUBAIOTh MHCIEHHS, 3JaTHICTb 3A1MCHIOBATU
PO3yMOBI omepallii, 3aKpiIUIIOI0Th 1 HE JIal0Th BTPATUTH YYHEB1 IHTEpEC 10 BUBUYCHHS
MaTeMaTUKH, pO3BUBAIOTH TBOPUI 3/110HOCTI YUHIB.

OCKUTbKM KOMIIETEHTHICTh SIK Pe3yJbTaTUBHO-AISUIbHICHA XapaKTEepPUCTHKA
OCBITH, TpEJICTaBIeHa TOTOBHICTIO N0 pediiekcii, mepeadadae AOCBIA CaMOCTIHHOL
JUSITBHOCTI YYHIB Ha OCHOBI YHIBEpCAJIbHUX 3HaHb, MaKCHMMaJlbHA YacTKa BUBUYCHHS
HOBOI'O MaTepially OINpalbOBYETHCS B MPOIEC] PO3B’SI3yBaHHS KOMIIETEHTHICHUX
3amay. Taki 3agayl MalOTh OYyTH MPAKTUYHO 3HAYYLUIUMHU U1l YYHIB, LIKAaBUMHU Ta
MaTu TMpaKkTUYHE 3aCTOCYBaHHS Yy BJIACHOMY IMOBCAKACHHOMY KUTTI [5]. 3a
JIOTIOMOTOI0 BHKOPUCTAHHA KOMIIETEHTHICHUX 3a/lad Tepell IIKOJApEM IOCTa€e
BAXJIMBA JJII KOXXHOTO 3 HUX MpoOJeMHa CHUTYyallis, 110, B CBOIO Yepry, 1HILIIOE
aKTUBI3AINI0 1X I1HTEJNEKTyaJIbHOI CaMOCTIMHOI misuTbHOCTI. [l iX peamizarii
nependayaeThCcsl eKCIEpUMEHTalIbHa poOOTa SK MiJ KEpIBHUITBOM BUMTENS, TaK 1
CaMOCTIHHO, 3T1JIHO JI0 3alIPONIOHOBAHOTO TIJIaHY Ta 3 00paHUM BHJIOM JisUTBHOCTI.

Ha no3aknacHux ypokax 3 mMaTeMaTHMKM Ha MICI[l MaTeMaTH4HOI 3ajadi «SK
BU3HAUYUTH LEHTP Kpyra?» MOXHa BUKOPUCTAaTH KOMIIETEHTHICHY 3ajady
«CrinpHULIS cTONYy Mae ¢gopmy Kpyra. MeGmisipy moTpiOHO 3poOUTH OTBIp came B
LHEHTPl CTUIBHMII, MO0 MNPUKPYTUTH HDKKY. SK BHU3HAYUTU UEHTP CTUIbHHILI,
CKOPHMCTABIIMCH TUIbKH JIHINKOIO 3 MOJAIIKAMH 1 TPUKYTHUKOM? SIK BU3HAYUTH LIEHTP
CTUIbHMII, CKOPUCTABIIUCH TUIbKK LUPKyJIeM? Sk BU3HAUWTHU LIEHTP CTUIbHHUII 0e3
IHCTPYMEHTIB, SIKIO 1i MOJENbh BUPI3aHO 3 mamepy?». 3BepTaeMo yBary Ha Te, 110
CTPYKTYypa Takoi 3a7adi BiApi3HsAeThCs [1].

Ha namry n1ymKy, CTpyKTypa KOMIIETEHTHICHOI 3a7ja4l iependayae Bl CKIIAI0BI:
1) yMoBa 3amaui y BUIJISIAL SIKOICh JKMTTEBOI CHUTYyallli, yYaCHUKaMHU SKOi MOXYTb
OyTH y4Hi; 2) cUCTeMa MUTaHb, HA SK1 CIIiJl BIJMOBICTH 3a JaHUMHU yYMOBaMu. Taki
3aaul IUQEPEeHIIIOI0ThCS 32 PIBHEM CKJIAJHOCTI 1 MOJAUIAIOTBCS HA 3aaadl s
CaMOCTIIHOTO BHUKOHAHHS 1 3a JONOMOrow MiApyyHUX 3aco0iB. OjHiero 3
0COONMBOCTE  KOMIETEHTHICHMX  3aJlad €  MOXJIMBICTh  CaMOCTIHHO  iX
OIpalbOBYBaTU. 3aJayl CIIUPAIOTHCS HA HAOUHICTH 1 KUTTEBUHM JOCBIJ YUHIB. Y HHX
peanizoBaHO MISUTBHICHUM TMIJIX1J 0 HAaBYaHHS MaTeMaTHKU. SIK 1 B IKUTTEBUX
CUTyallisIX, YYHI TOBHHHI TPOSBUTH  KMITJIMBICTh, €pYIULII0 Ta  IHIII
3arajbHOKYJbTYpHI sIKOCTi. HaBeneMo npukiiagm Takux KOMIETEHTHICHUX 3a/1a4.

3aoaua 1. Kinyesi nynkmu mypucmuunoi noizoku «3oroma niokosa
Yeprawunuy — m. Ymano i m. Kam’anka. Axwo ixamu 3 m. Ymano 0o m. Kam auka,
mo 3ynunka 6 Kawuiecokux ecopax — Oes’sma, a sxkwo ixamu 3 m. Kam’auka 0o m.
Ymane, mo 3ynunka 6 Kaniscokux copax — decama.
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1) CkibKH BChOTO 3yNMUHOK Y JAHOMY TYPUCTUYHOMY MapuipyTi?

2) dxmo ixatu 3 M. Kam’sHka 10 M. YMaHb, TO 3ynuHkKa B MopuHIx Oyje
yepe3 4oTHpu 3ynuHkH micis KauiBebkux rip. Skoro Oyne 3ynuHka B MOpUHIIX,
AK1o paxyBatu Bix M. Kam’ssaka? A M. YMmanb? BiinoBijib MOsICHITS.

3) Sxmo ixatu 3 M. YManb 10 M. Kam’sHka, To 3ynuHka B MomHorip’i Oyne
yepe3 AB1 3ynuHku miciig KaHiBehkux rip. koo Oyne 3ynuHka B MomHorip i, SKo
paxyBaTu Big M. YMmanb? A M. Kam’sauka? BianoBijp MOsSICHITH.

4) Skmo ixatu 3 M. Kam’sHka 10 M. YMaHb, TO HAcCTyNHa 3ynuHKa OyJe B
Xonoguomy Spy. SAxoro Oyne 3ynuHKa B XoJoAHOMY SIpy, sIKIIO paxyBaTd BiJ M.
Vmann? A M. Kam’guka? BianoBiab MOSICHITE.

3aoaua 2. Menvxiop saensae cobow cnias mioi U Hikenro. B anmuuni uacu yeu
cnias nazusanu "6inow mioow". Bin npakmuuno He niodaemuvcs KOpo3ii, a mMaxKooic
MA€ pAo0 YHIKATbHUX 81ACMUBOCMEl, | moMy 001acmb U020 3ACMOCYB8AHHA 0OCUMb
wupoka. I3 menvxiopy eucomoenaioms MOHemu, nocyo, H6elipHi eupoou,
mepmoceHepamopu, MmouHi pe3ucmopu, oemani 051 Ni0BOOHUX YOBHI8 ma bazamo
IHWO020.

s npuecomysanusn cniagy menvxiopy nompioHo 83amu 0OHY YACMUHY HIKElIO
ma mpu YacmuHu Mioi.

1) CkisibKu TpamiB HikeIt0 MICTUTh 240 T Menbxiopy?

2) Ckinbku rpamiB Miai MicTuth 240 T MenbXxiopy?

3) Ckinbkd TpaMiB MiJl MOTPIOHO B3ATH, SIKUIO AJIs MPUTOTYBAaHHS CIUIABY
MenbXxiopy B3siu 18 1 Hikemto?

o Hepwoi piunuyi Koncmumyyii' Ykpainu 6yno sunyweno 108inetiny MoHemy i3
menvxiopy Hominanom 2 epushi. Tupasxe cmanosug 20 000 wmyx.

-

e < %OHC" -

4) Slky macy MenbXiopy B3sUIM JJIS BUTOTOBJICHHS MOHET, SIKIIIO Maca OJIHi€l
MOHETH — 14 1?
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5) CkinbKku KUIOTpamiB HIKENIO 1 MiAl B3SJIM [ TPUTOTYBAHHS CIUIABY
MEJbX10pY, HEOOX1THOTO JJIsl BATOTOBJICHHS MOHET?

3aoaua 3. Poouna Menvhuxis gionpasunacs Ha npo2yisaHky 0o napky. Cepeous
00824CUHA KPOKY bambKka Ha 15 cm 6inbuia 3a KpoK Mamu, a cepeoHst 008AHCUHA KPOK)
bozoanuuxa na 10 cm menwa 6io kpoxy Cogbitixu.

1) 3HaiiaiTh TOBXKUHY KPOKY OaThKa, SKIIO BiH 3a 10 KpOKIB MPOXOAUTH 7 M.

2) 3HaliAITh JOBXKUHY KPOKY MaMH.

3) 3naiiaite noBxuHy Kpoky Codiiiku, SKIIO BIH y 2 pa3u MEHIIMHA BiJ KPOKY
OaTbKa.

4) 3HaiiaiTh 10BXKUHY Kpoky borganuuka.

11i0 yac npoeynsanxku poouna noodoaana 6au3eko 2 K.

5) SIky HaliMeHIly KIJTbKICTh KPOKiB MPOMIIIOB OaThKO?

6) SIxy HaiiMeHIly KUIbKICTh KpoKiB npoiinuia Codiiika?

Tomy, moszakiacHa poOoOTa 3a JOMOMOIOI0 KOMIIETEHTHICHMX 3a/lad CIpHUsE
MOTJMOJICHHIO 3HaHb, AKUX HA0yBalOTh YYHI Ha ypOKaX MaTeMaTUKU, IPUILEIIIICHHIO
HABUYOK 3aCTOCOBYBATH 11 3HAHHS Ha MPAKTHIl, BUXOBAHHIO MOPAJIbHUX SKOCTEM:
BOJII, HAIMOJETJIUBOCTI, KPUTUYHOTO CTABJICHHS /0 BHUKOHAaHOI POOOTH, a TaKOX
PO3BUBAE IHTEPEC A0 BUBUCHHS MPEIMETY.

OTxe, 3aCTOCYBaHHS KOMIIETEHTHICHMX 3ajad JI03BOJISI€E BUPILIUTH MPoOIemMy
OUIBII SIKICHOTO 3aCBO€HHS 3HaHb 3 MAaTeMaTHKW Ta 3JaTHOCTI iX 3aCTOCYBaHHS Ha
MPAKTHUIIL.
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JIO IUTAHHSI ®OPMYBAHHS TPO®ECIMHOI KOMIIETEHTHOCTI
DAXIBISA B MTPOUECI HABUHAHHS MATEMATHUKH

Anomauia. B cmammi pozenamymo cyms mooeni gopmysanus npoghecitinoi
KOMNEeMmeHMHOCMI NpU BUBYEHHI MAMEeMAmuKU, 8KA3AHO NPUHYUNU Ma YMOBU iX
peanizayii.

Knrwouoei cnosa: mooenv opmysants npoghecivinux KomnemeHyiu, NPUHYUNU
ma ymosu npogecitinoi xeanigikayii.

Annotation. The article considers the essence of the model of forming
vocational competence in the course of math studies, defines the principles and
conditions of its realization.

Keywords: a model of forming key competences, principles and conditions of
vocational qualification.

OcHoBHI 3aBaHHs PodeciiHOi OCBITH, sIKI HA0YBatOTh O0COOJUBOI 3HAYUMOCTI
B CyYaCHUX YMOBax - (hOpMyBaHHS IUTICHOI cucTeMH MpodeciiiHuX 3HaHb Ta YMIHb;
CTBOPEHHSI YMOB JUIsl PO3BUTKY MO3UTHUBHOIO CTaBJIEHHA [0 oOpaHOi mpodecii.
Bkazani 3aBgaHHs € TOpOBIAHUMH [JJIsi (OPMYBaHHS METH BHBYEHHS KOXXHOI
JUCIUIUTIHA HABYAJIBHOTO TJIaHY MiJITOTOBKHU (haxiBLs.

AxktyansHuUM B mpodeciiiHiii OCBITI € po3poOka Ta peanizalmis MoJeil
dbopmyBaHHS TpodeciiHOI KOMIETEHTHOCTI (axiBlsg B MpoIleci HaBYaHHS
MaremaTuku. Lle moB's3aHe 3 MoJepHI3ali€l0 3MICTY OCBITH, ONTHMI3alli€l0 CIIOCOOIB
1 TEXHOJIOT1M opraHizailii HaBYaJIbHO-BUXOBHOT'O MPOLIECY Ta MEPEOCMUCTEHHSIM METU
W pe3ynpTaTy OCBITU. MeTa OCBITH CTaja CHIBBIAHOCUTUCA 3 (POpMyBaHHSIM
KIIFOYOBUX KOMIETEHIH (kommeTeHTHocTel). OpHiero 3 HaWOUIbII aKTyalbHUX
Mojieiel € KOMIIETEHTHICHA MOJIENb.

e B XVII ct. Bimomuit Himenpkuii ¢igocod 1 maremaruk P. JIeiOHil BBIB Yy
BXKMBAHHS TOHATTA «MOJENb», PO3MISAAlOYM ii K 3py4dHy ¢GOpMy 3HaHb PO
HABKOJIMIIHIN CBIT, CBOEPIIHMM 1H(POPMALIIITHUI €KBIBAJICHT MOOY/I0BAHOTO B MIEBHUX
MPaKTUYHUX HUIIX 00'ekTa. Take TpakTyBaHHS 3alIHIIAETHCS 3aTpeOyBaHUM 1 3apa3 B
0araThoX Tajly3siX HayKH 1 TeXHIKH. B OCHOBI OUIBIIOCTI Cy4YaCHUX MOJCJIECH JICKUTh
MOHSATTS «KJIFOUOB1 KOMIIETEHIII1», BBEICHE B HayKOBUi 00ir Ha moyaTky 1990-x pp.
MixxHapoaHOIO opraHizailieto mnpaiii. [le moHATTS TpaKkTyeThCs SK 3arajibHa 34aTHICTh
JOJMHU MOO1TI3yBaTH B mpolieci mpodeciitHoi AisIbHOCTI HAOyTi 3HAHHS Ta BMIHHS,
a TaKOXX BUKOPHCTOBYBATH Yy3arajbHEHI CIOCOOM BUKOHaHHA Aiil. Pazom 3 Tum
M1JKPECTIOETHCS, M0 KIOYOBI KOMIIETEHINT 3a0€3MeuyloTh YHIBEPCAJIBHICTh 1 B¥KE
TOMYy HE MOXYyThb OyTH By3bKOCHEliali30BaHUMH. HeoO0XigHO He TUIbKHU
3abe3reuyBaTd piBeHb NpodeciiHOi MiATOTOBKH, ajleé W XapakTep COI1aJIbHOTO
ICHyBaHHS B nipodeciitHomy *KuTTi [3].
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KoMmnerentHicHuii mixig 0a3yerbcst Ha pe3yiabTaTl HAaBYaHHS, IPUYOMY B pOJIi
pe3yIbTaTy PO3TISIAEThCS HE KUIBKICTh 3aCBOEHO1 1H(OpMaIlii, a 3[aTHICTh JIIOJAUHU
JISITU B Pi3HUX cuTyaulisx [1].

B ocraHHI poku y BITUYM3HSIHIN MeAaroriii 3'sBUBCS psJ PoOIT, 110 PO3KPUBAIOTH
1 YTOYHIOIOTH CyTh (DEHOMEHY «MoOjelib (axiBlis» Ha OCHOBI MOHSTH «KJIIOUYOBI
kBamidikaiii», «mapodeciiiHa KBamidikaiisy, «kio4yoBl komnereHuii»n. E. @. 3eep
PO3MEXKOBYE 111 TOHATTS. BiH BU3HaUae:

— mpodeciitHy kBamidikalio sSK CTYMiHb 1 BUJ MpodeciiiHoi MiAroTOBIEHOCTI
mpaliBHUKa, L0 MepeAdadaloTh HASIBHICTb y HBOIO 3HAHb, YMIHb 1 HaBHYOK,
HEOOXI1THUX NI BUKOHAHHS MIEBHOI pOOOTH;

— KJIIOYOB1 KBaidikaliili sK 3arajJbHOOCBITHI 3HAaHHS, BMIHHS Ta HaBUYKH, a
TaKOX 3/10HOCTI M SIKOCTI OCOOMCTOCTI, HEOOX1H1 /I BUKOHAHHS poOOTH Yy cdepi
BU3HAYEHOI rpynu npodeciii;

— KJIIOYOB1 KOMIETEHIT K MDKKYJIbTYpPHI Ta MDKrajay3eBl 3HAaHHS, YMIHHS Ta
3M10HOCTI, HEOOXIgHI s ajanTanli Ta NPOAYKTHBHOI MISUIBHOCTI B PIZHHUX
npodeciitnux cdepax.

AJe mpu UbOMY BUEHHI BCE XK BKAa3ye€ Ha JIEAKE «YACTKOBE MOETHAHH» IUX
MOHSTH, IO € MPUHLUIIOBO BAXKIUBUM (PAKTOPOM Yy ILIaHI pO3pOOKH Mojeni (paxiBiid,
AKUN OTPUMYE OCBITY B CTIHAX KOJICIIKY.

3aBASKM TakOMy «YacTKOBOMY TIO€JJHAHHIO» B TMOHATTA «mpodeciiiHa
KBaTi(iKallish» BKIIOYAEThCS JOCUTH Belinka cepa «mnpodeciitHux kommnereHiiiy. Lle
LIJIKOM BIJNOBIZA€ BUMOTaM CYYaCHOCTI 1 MOKJIMBOCTSIM CepelHboi MmpodeciitHoi
ocBiTH. JlocTaTHRO TNIMOOKI 3HAHHS, BMIHHS 1 HABUYKU B AKiH-HEOYyJb KOHKPETHIN
cthepi npodecii po3rasaaloThes K HEOOX1THUNH KOMIIOHEHT NMPodeciitHOT MiATOTOBKH
¢daxiBuga. OcHOBHa yBara MNPUIUISETBCS OpraHizalii caMOCTIMHOI HaBYaJIbHO-
npodeciitHoi  AisIBHOCTI, B Mporeci AKoi BiIOYBA€TbCS MIJABHUILEHHS PIBHSA
npodeciitHoi kBamidikamii. [Ipu poMy HEOOXiTHO KepyBaTUCh TAKMMH MPUHLMUIIU:
PO3BUTOK HaBUaJbHO-TIPOQECciiHOI MOTHUBALll{, CHPSIMOBAHOCTI HAa CaMOPO3BHUTOK 1
CaMOBJIOCKOHAJICHHS; OpI€EHTAIlli HAa CaMOCTIMHMN BHOIp CTYyJAEHTOM Y MeXax
oOpanoi mpodecii meBHOI ramy3i Ui OUIbIN TJIMOOKOTO BUBYEHHS;  3B'SI30K 3
peaNbHUM BUPOOHUIITBOM; BUKOPUCTaHHS aKTUBHUX (OpPM 1 METOJIIB HaBYAHHS;
aKTHBI3allisl HAyKOBO-JA0CTIAHOI pOOOTH CTY/IECHTIB.

3aniexkHo Bif Npo¢eciiiHO BaKIMBUX KOMIIOHEHTIB y CTPYKTYpl KIIOYOBHUX
kBamidikamiit E. ®@. 3eep BUALIMB 4OTHPU MIACTPYKTYpH OCOOUCTOCTI: mpodeciiiHy
CHPSIMOBAHICTh, MNPOQEeCciiHy KOMMIETEHTHICTh, MNPOPECIiHO  BaXKJIUBI SKOCTI,
npodeciitHo 3HauyIIl NTCUX0(1310JI0TTUHI SIKOCTI.

Came iHTerparisi, Ha ¥Oro JIyMKy, COLIaJbHO-TICUXOJIOTIYHUX SKOCTEH
OCOOHUCTOCTI BCEPEAMHI KOXKHOI MIJICTPYKTYPH MPU3BOIUTH A0 YTBOPEHHS KIFOUOBHX
kBamidikamiil. Lle 3a6e3meuye KOHKYPEHTOCIPOMOXKHICTh, MPodeciiHy MOOUIBHICTD,
MPOAYKTUBHICTh MPOQPECIHHOT MiSUIBHOCTI, chpuse npodeciiHoMy 3pOCTaHHIO,
T1JIBUINICHHIO KBasi(ikallii 1 po3BUTKY Kap'epu criemiaiictay [2].
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[TincTaBu BiAOOpPY SIKOCTEM OCOOMCTOCTI, IHTETpallisl SKUX MOBHUHHA MPHU3BECTH
1o ¢opMyBaHHS cHemiadbHUX NpodeciiiHuX SKOCTeH, OOIpyHTOBAHO  TaKUMH
MOJIOKEHHSIMU:

* CTBOPEHHS MOTHBAI[IHHOI, IHTEIEKTyaJIbHOI, 3MICTOBHOI, IHCTPYMEHTAJIbHOT Ta
IHIIUX ~ CKJIQJoBUX  MNpodeciiiHOTO  CaMOBJOCKOHAJCHHS, caMmopeanizamii 1
CaMOPO3BUTKY;

* MoOy/1I0Ba CUCTEMHU 0A30BUX 3HAHb Ta LUJIICHOTO YSIBJICHHS IPO CBIT 1 3aKOHU
HWOT0 €BOJIIOLIIT;

* PO3BUTOK MOTHUBAIIIl Ta IHCTPYMEHTAPII0 TBOPUOTO MUCIIECHHS;

* popMyBaHHsI HABUUOK MpodeciitHoi kKoMyHiKallli Ta 00poOku iHpopMaIIii.

[locTaBneni akTyajdbHI MHUTAHHS CY4acHOi OCBITM MOXYTb 3HalTH CBOE
BUPIIIEHHS B CTBOPEHH1 MOJiesiel (axiBIiB KOHKpeTHOro podutto. Moaens daxiBus
CTa€ CBOEPIIHUM €TaJOHOM, SIKMM MOBUHEH 3HAWTU CBOE B1IOOPAKEHHSA B 3aX0/ax
HaBYaJIbHO-BUXOBHOTO MPOILIECY 1010 BAOCKOHAJIEHHS MIATOTOBKH (PaxiBIIiB.

[Ipo6nema mpodeciitHoro cTaHOBIEHHS MalOyTHIX (PaxiBIIB JTOCHIIKYBalach
y mpaugx B. Anapymenka, B. bonorosa, C. I'onuapenka, I. 3a3toHa, B. Kpemens,
A. Mapkogoi, JI. Mitinoi, H. Huukano, I'. IliBusaka, O. Pomanoscbkoro, C. CucoeBoi
ta 1HmMMX. KommneTeHTHICTHUN miaxif y mnpodeciiiHii OcCBITI OOIPYHTOBYBAIH
O. AntonoBa, B. baiinenko, B. be3nansko, I. bex, [lI. 'pumun, P.'ypeBuu,
O. ly6acentok, L. 3umuss, €.3eep, JI. IBanoBa, B. Kanpueir, O. Marsm,
I'. Tapacenko, H. Huukano, O. Ilongmasin, O. IlpynanoBa, B. Cepukos, lO. Taryp,
A. Xytopcbkoi, B. [lanpikoB Ta 1H1Ii.

VY psal DOoCHiIKEeHb 3a3HAYa€ThCs, 110 HE CHiJl 0OMEXyBaTHCh aOCTPaKTHUMHU
XapaKTepucTUKaMu B omuci Mozenm (axiBlsg, HEOOXIAHO OOIPYHTYBaTH MpodeciiiHi
3aBJaHHs, $KI TOBUHEH BHpilIyBaTH (axiBeub y ManOyTHid nisuibHOCTL. [lin
npodeCifHUMU PO3yMIIOTHCSA JOCIIIHI Ta MPAKTUYHI 3aBlIaHHS, SKI BUCTYIAIOTh B
POJII KIHIIEBOT METH TIATOTOBKH 1 BXOJATH 10 MOJIEN1 CIeialicTa.

CranpapTd OCBITM HOBOIO TOKOJIIHHS — PO3pOONSUIMCA  SIK  CTaHJApTH
KOMIMETeHTHICHOI Mojeni. OcBiTHI cTaHAapT KOMIIETEHTHICHOTO dopmary
nependayae HOBE MPOEKTYBAHHS PE3yJIbTATIB OCBITH. BiH MOKIMKaHUI OKpECIUTH
pe3yNbTaTH HABYAHHS 3 ypaxXyBaHHSAM poOOYOro HaBaHTaKEHHS, PIBHS, PE3yJbTATIB
HABYaHHS Ta KOMIIETEHLI].

Ha ocHOBI anHamizy HayKOBOI ICHXOJIOIO-NIEJAroriyHoi JiTeparypu OyJio
BU3HAYEHO, 110 MojeNb (opMyBaHHS MpodeciiHOl KOMIETEHTHOCTI (axiBIs MHpu
BUBUYEHHI MAaT€MAaTUKU B YCTAHOBaxX CEpPeHbOI NpOo(deciiiHOi OCBITU MICTUTH Taki
CKJIAJIOBI: IUILOBY, OpraHi3aliifHO-3MICTOBHY, PE3yIbTATUBHY.

[HinpoBuit 050K BigoOpa)ka€ TIJIAHOBAHWUW pe3yNbTaT, YSBICHHS IpPO pIBHI
chopmoBaHocCTI mpodeciiiHoi KoMIIETeHTHOCTI (paxiBid. Bunisieni Taki 3aBaaHHs, sSKi
3abe3rneuytoTh (opMyBaHHS MpodeciiiHOl KOMIIETEHTHOCTI B TIPOIECI HaBYaHHS
MaTreMaTuku: HaOyTTs mpodeciiiHMX 3HaHb, YMiIHb 1 HABUYOK IPU BHUBYEHHI
MaTeMaTUKH 1 MOTUBAIIIi 10 11 BUBUEHHS.

OpraHizaiiiHo-3MICTOBHUN OJIOK BKJIIOYA€ NPHUHIIMIM, HA SIKUX TPYHTYETHCA
nporiec dhopmyBaHHA NPodeciiHOi KOMMETEHTHOCTI y CTyIeHTiB. lle mpuHummm
npodeciiftHOl CIIPSMOBAHOCT1, CHCTEMATHYHOCTI 1 MOCIIIOBHOCTI, MIKITPEAMETHOCTI 1
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BHYTPIIIHbOIPEAMETHOCTI  3MICTy HAaBYaHHS MaTE€MaTUKH. 3MICT BiIOUpaEThCS 3
OpIEHTAIIIEI0 HA MOJEIb CIeLIaicTa-TeXHIKa, CIpsSAMOBaHAa Ha LIl HaB4YaHHs. [lpu
BIJI0OpI 3MICTy MaTeMaTUKH BPaxOBYIOTbCs MpodeciiiHi 3HaHHS, YMIHHS 1 HaBUUKH,
HeoOX1H1 MpH 11 BUBYEeHHI. [Ipu HaBYaHHI MaTeMaTHUIll BUKOPUCTOBYETHCS MOYJIbHA
TEXHOJIOTIA, fAKa € HalOuIbll eQexkTuBHOO npu (opmyBaHHI npodeciitHoi
KoMrieTeHTHOCTI. Dopmu  opraHizailii HaBYaHHsS, ULI0 BHUKOPUCTOBYIOTHCA B
HaBYAJIBLHOMY IIpOLIECi: JEKUIHHO-3a]1KOBa, MpaKTHUYHA Ta HaByajdbHa. Meroau
HAaBYaHHS: PO3BUTOK MATEeMaTHYHMX YyMiHb 1 HaBMYOK, KOMIUIEKCHUX YMIHb 1
HABUYOK, aKTHBI3allil TBOPYOIO MOTEHIIATY.

Pe3ynpraTuBHUN OJOK MICTUTH KOMIOHEHTH NpOo(deciiiHOi KOMIETEeHTHOCTI:
OCBITHBO-III3HABANIbHA, 1HGOpPMAIliiiHAa, KOMyTaTMBHAa KOMIIETEHIli, KOMIETEHIIIs
0COOMCTICHOTO BIOCKOHAJICHHS.

VY HaBuYaNbHO-BUXOBHOMY MPOIECI MM BHU3HAYMUJIM IEJaroriyHi yMOBH, IO
3a0e3neuyloTb  e(peKTUBHICTb  (QopMyBaHHs  MpodeciiiHoi ~ KOMMIETEHTHOCTI
MaiOyTHBHOTO (paxiBIIs:

e (opMmyBaHHS WIHHICHOIO CTaBJIEHHS CTyAeHTa 1O MaTeMaTUYHHUX 3HaHb,
3a0e3Me4eHHsl MOJaIbIINX NEPCIEKTUB iX BUKOPUCTAHHS;

e 3a0e3MeYeHHs] MOXJIMBOCTI NMEPEHOCY MaTeMaTUYHMX 3HAHb CTYJIEHTa B 1HIII
JUCIUIUTIHK ~ TpodeciiHOl  MIATOTOBKM, peanti3allis BHYTPIIIHbOINPEAMETHUX 1
MDKIIPEIMETHHUX 3B'S3KiB;

® BKIIOUYECHHS B 3MICT HaBYAJIbHOI AMCHMIUIIHU «MaTeMaTuka» TeMaTUYHUX
PO3ALIIB, 3MICT SIKMX JO3BOJIUTH (POPMYBaTH MpOo(PeciiiHy KOMIIETEHTHICTb;

®  CTBOPEHHS HABYAJILHOT'O PO3BUBAJILHOTO CEPEAOBHILIA;

®  aJICKBATHUI KOHTPOJIb 32 3aCBOEHHSIM MAaTeMAaTHYHUX 3HAHB;

PesynbraTtom 1i€i Mozeni € chopMoBaHICTh NpodeciiHOi KOMIETEHTHOCTI
CTYJI€HTa, 3JaTHOTO BHUKOPHMCTOBYBAaTH MAaT€MaTW4YHl 3HaHHA B IMpoleci
npodeciitHoi isIIbHOCTI.
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J1O INTAHHSA ITPO CTPYKTYPYBAHHSI MATEPIAJLY KYPCY
AHAJITUYHOI TEOMETPII Y BH3

Anomayia. Konomieuyv O. M. /lo numannsa npo cmpyKmypyeanHusa mamepiasy
Kypcy ananimuunoi zeomempii y BH3. 3anpononosano memoouxky cmpyKmypy8aHHs.
3micmy Kypcy ananimuuHoi eeomempii y BH3.

Knrwouoei cnoea: nasuanns cmyoenmia, aHalimuyHa 2eomempis.

Summary. Kolomiets O. M. The question of structuring the contents of the
course analytical geometry in universities. The methodology of structuring the
contents of teaching analytical geometry in universities is propounded.

Key words: teaching of students, analytical geometry.

BaxnuBe wmiciie y MaTeMaTH4HIM MIAroToBIl (axiBIiB Yy KIACHYHUX
Ta MEJaroriyHuX YyHIBEpCUTETaX YKpaiHM BIABOAUTHCS TeOMETpii, 30Kpema
aHAMITUYHIA TeoMeTpli. AHaJITUYHA TEeOMETpis — Tally3b MaTeMaThKH, B SIKIH
JTOCIIKYIOTBCSL TEOMETpPUYHI o0pa3u 3acobamu  ajredpaiyHOro aHamizy 13
3aCTOCYBaHHSIM METOAY KOOpAMHAT. AHAJITUYHA TEOMETpisi HE Mae YiTKO
OKPECJIEHOTO BHM3HAYEHOTO 3MICTy, BHU3HAYaJbHUM JJii Heli € He MpeaMer
TOCHIKeHHS, a MeTo [1]. 3MicT HaBUaIbHOI JUCHUIUIIHU «AHAIITUYHA T€OMETPIsN»
aByige co00K0 TpaHCPOPMOBAHMN 3MICT aAHAJNITUYHOI TEOMETpli SK PO3ALTY
MaTeMaTUKH, aJalTOBAHOTO 1O I1HAMBIAYaJbHO-BIKOBHX OCOOJMBOCTEH CTYJIEHTIB.
[Ipouec Tpanc@opMyBaHHSI HAYKOBUX 3HAaHb y HaBYaHHI € CKJIaJHUM, 00 3aJEKUTh
BiJl 0aratboxX (hakTOpiB: CyCHUIBHUX NOTPEO, MpOoQeciiHUX BUMOT JI0 CIIELIaJIICTIB,
1HIMB1TyaJbHUX 1 BIKOBUX MOXKJIMBOCTEH CTYJICHTIB, ITIJIeH, 3aBaHb T4 BUMOT BHIINX
HABYAIBHUX 3aKJa/iB, KUIbKOCTI TOJIMH, IO BUJLISETHCS HA BUBUYEHHS KYpCy TOLIO.
Tomy nuTaHHs 1000py HaBYAIBLHOI'O MaTepialy Kypcy aHaJIITHYHOI TeoMeTpii, sSIKUi
3a0e3nedyyBaB OM JOCATHEHHS LJIEH 1 3aBIaHb LBOTO KYpPCy € BaXJIUBUM B
oprasizailii HAaB4aHHs CTYJEHTIB.

CTpykTypyBaHHS 3MICTy HAaBYaHHS AaHAJIITUYHOI TEeOMETpli Mae MeBHY
cnenudiky. Ha mnepmomy erami JouiibHO oOpaTH CTPYKTYypY Kypcy, 30Kpema
BUJIUTUTH HABYAJIbHI MOJIYJI1 U YCTAHOBUTH TMOCIIJOBHICTh iX BUBUCHHS, HA JPYTrOMYy
— CTPYKTYpYyBaTH Martepiaia MOAYJIB, HA TPEThOMY — HaBUYAJIbHUX TeM. MOXIIHBI Taki
CocoOM  CTPYKTYpyBaHHsS Ha  PIBHI  Kypcy: JHHIMHUNA; KOHUEHTPUYHUM,
koMmOiHoBaHui. KoxeH 13 1ux cmoco0iB Mae CBOi MepeBard W HEIONIKH, aje
32 KOHKPETHHX YMOB MOXE CTaTH TNeJaroriyHo BumpaaaHuM. JIiHIMHHE crocid
(aHanmiTHYHA TEOMETPisl Ha MPsMIM, aHAIITUYHA T€OMETpIs HA IUIOIIMHI, aHAIITUYHA
reoMeTpiss y MpocTOpl) [OIUIBHO BHUKOPUCTOBYBAaTH 3aJUlsl EKOHOMIi yacy,
BIJIBEJICHOTO HAa BHKJIAJ MaTepially Kypcy aHaJiTUYHOI reoMerpii. Y Takomy pasi
BUBUIBHSIETHCS Yac ISl PO3B’SI3yBaHHS AOCTIIHUIBKHUX 3a/7a4, BUBYCHHS Martepiany
Ha OuIblI BUCOKOMY piBHI. KoHIleHTpuyHU crioci® nependayae BUBYEHHS BEKTOPIB,
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JOCJIDKEHHST anreOpaiuHux JiHIM Mepumioro # Apyroro MOPSAKIB Ha IUIONIMHI, a
MOTIM JOCTIPKEHHs anreOpaidHux JiHINA MepHioro M Apyroro mopsiakiB y MpocTopi.
3’scyBanocsi, o ApYrui crnocié moOyJoBH Kypcy Jla€ Kpallll pe3yjbTaTH HaBYaHHS
TOM1, KOJIU CTYAEHTH NOTOKY MAalOTh MEPEBaXXHO CepelHId pIBeHb HABYEHOCTI i
HaByanbHOCTI. Lle MoxkHa mosichutu Tak. Ilig yac gocimigkeHHS NPSIMUX, TUIOLIUH,
MOBEPXOHb JPYTOro MOPSAKY B TMPOCTOPI NPOBOISTHCSA aHAJIOTIYHI MIpKyBaHHS,
K1 BAKOPUCTOBYBAJIMCS TiJ] Yac BHUBYEHHS MPSAMUX 1 JIHIA Apyroro MOpsSAKY
Ha TUIOUIMHI. 3aBISKU LILOMY B CTYJEHTIB Bi1IOYBA€ThCS CaMOAKTyalli3allisi 3HaHb,
30KpeMa II0J0 METOIIB, NPHUHOMIB PO3B’sA3yBaHHsS 3adady. A I CHOpuUsE TMOsBI
CaMOCTIMHMX MIpKyBaHb MiJ 4Yac JOCIHIPKEHHS JIHIA 1 MOBEPXOHb Yy MPOCTOPI.
CTyAeHT He MPOCTO CTEXHUTh 3a JYMKOIO BHKJIaJaya, 4eKaloyl Ha HACTYIHUN KpPOK
y IOBEJICHHI, aje YacTo BHIIepe)Ka€e B NPOrHO3YBaHHI €TamiB JIOCHIIKEHHS,
ix pe3ynbraTiB.  EQEKTUBHICT,  pO30CEpPEXKEHOr0  HAaBYAaHHS  BHINA,  HIXK
KOHIIEHTPOBAaHOTO [2].

Jist  CTpyKTypyBaHHS MOAYJS KypCy aHAIITUYHOI TeoMeTpil JOULIbHO
BpPaxoBYBaTH Te, IO MaTepiall KOKHOIO MOJYJIs JOIMYCKae KiJibKa CIOco0iB HOro
po3ropTanHs. Jns mpukiaay HaBeoeMO KijbKa CIOCOOIB pO3ropTaHHS Marepiany
TeMu «CKansspHui J0OYTOK BEKTOPIBY.

Ilepuwiuii cnocio.

1. Bsooumucsa o3Hauenus cKansapno2o 006ymKy: CKaIApHUN OOYTOK BEKTOPIB, SIKi
3aJlaH0 KOOpAMHATAMH B OPTOHOPMOBAHOMY 0a3ucl, — 1€ YHCIIO0, L0 JOPIBHIOE CyMi
N0OYTKIB iX BIIMOBIIHUX KOOPIWHAT.

2. BuBoasThCs anredpaidHi BIaCTUBOCTI CKAJISIPHOTO JOOYTKY BEKTOPIB.

3. [Hosooumuca meopema: ckansipHuil JOOYTOK BEKTOPIB JOPIBHIOE JOOYTKY AOBKUH
[UX BEKTOPIB HA KOCUHYC KyTa M1’k HUMH.

Jlpyzuit cnocio.
l. Beooumucs oznauenns ckansipnozo 006ymky: CKalsIpHUNA TOOYTOK BEKTOPIB —
1€ YKCJIIO, 1110 AOPIBHIOE TOOYTKY AOBKUH LIUX BEKTOPIB HA KOCUHYC KyTa MK HUMH.
2. BuBonatbcs anreOpaiuHi Ta reOMETPUYHI BIACTUBOCTI CKAJISIPHOTO JOOYTKY
BEKTOPIB Ha OCHOB1 O3HAYEHHSI CKaJISIPHOTO T00YTKY.
3. Jloooumbcss  meopema: CKaISIpHUN  TOOYTOK BEKTOpIB, SKI 3aJaHO

KOOpAWMHAaTaMU B  OPTOHOPMOBaHOMY  0as3uci, JOpIBHIOE CyMi J1OOYTKIB
iX BIANOBIAHUX KoopauHAT. JlOBEIEHHS CIHPAEThCs Ha alreOpaiuyHi BIACTHUBOCTI
CKaJISIpHOTO T00YTKY.

Tpemiii cnocio.
1. Bsooumvcs o3HaueHHs CKAIsApHO20 000YmMKY: CKaIIpHUNA TOOYTOK BEKTOPIB — II€
YHCJIO, 1110 AOPIBHIOE TOOYTKY JOBXHH IIMX BEKTOPIB Ha KOCUHYC KyTa MIXX HUMHU.
2. BuBoAsTBHCS T€OMETPUYHI BIACTHUBOCTI CKAJISIPHOTO TOOYTKY BEKTOPIB.
3. Jlosooumucs meopema: CKAISIpHUN TOOYTOK BEKTOPIB, SKi 3aaHO KOOPAMHATAMHU
B OPTOHOPMOBAHOMY 0a3ucCi, JOPIBHIOE CyMi JOOYTKIB iX BIAMOBIJHUX KOOPAHMHAT.
JloBeIeHHsSI TEOpEeMH TPYHTYEThCS Ha O3HAUYEHHI CKAJIAPHOTO JO0OYTKY BEKTOPIB,
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TeOpeMi KOCHHYCIB, (pOpMyJIi 3HAXOJKEHHS KOOPJMHAT BEKTOpa 3a KOOPAMHATAMHU
HOTO KIHIIIB.

4. BuBoasThcsi anreOpaiyHi BIACTHUBOCTI CKaJSIPHOTO JOOYTKY BEKTOpPIB HA OCHOBI
HaBEJIEHOT TEOPEMHU.

Ile B cBOIO 4Uepry BIUIMBA€ Ha MOCJIJIOBHICTh BBEACHHS TMOHATH 1 (haKTiB, Ha
O3HAYEHHS MOHATH, CIIOCOOU JIOBEJECHHS TEOPEM, AITOPUTMHU i CXEMU PO3B’SI3yBaHHS
OCHOBHUX THUINB 3a7a4. CTyJeHTaM JOIUIHHO PO3’SICHUTH PI3HI MOKJIMBI MIIXOAH J0
BU3HAYEHHS TMOHSTTS, II0 BUBYAETHCS, O3HAMOMIIIOBATU 13 PI3HUMH CIIOCOOAMHU
JIOBEJICHHSI TEOpeM, 3’sICOBYBATH IJIsl SIKMX TEOPEM TOM YW TOM METOJ JOBEIECHHS,
MIPUHOM € OUTBII palliOHAIbHUM, CKJIaJaTH y3araJlbHeHI CXeMHU BUBEIICHHS PIBHSHD
JHIA, MOBEPXOHb, PO3MISAATH OCOOJMBI BUIAIKHK TiJ 4Yac JOBEJACHHS THX YU THUX
¢dakrtiB Toumo. Hampuknaz, sKmo Ha JeKuli BJACTUBOCTI 1HBEpCli JAOBOJMIMCS 3a
JOTIOMOTOI0  KOOPAMHATHOTO METOAY, TO JJis JOMAallHBOTO 3aBAaHHS MOXKHA
3alpONOHYBAaTH JIOBECTH Il BJIACTUBOCTI METOJIaMHM €JIEMEHTapHOI TeoMeTpii.
CTpyKTypyBaHHS MOJYJISl TAaKOX 3aJI€KHUTh Bl TOr0, KN MIAXIJl 3aCTOCOBYETHCS B
MOJIaHHI BIIOMOCTEN MOy — IHIYKTUBHUM YU JeAYKTUBHUH.

JIyist OUIbII I€TaJbHOTO CTPYKTYpYBaHHS (Ha PIBHI OKPEMUX 3aHATH) AOLLIBHO,
MEepPeIOBCIM, Yy KOXHIM TeMl OKpPECIUTH NOBHUH mepenik 00’€KTIB 3aCBOEHHS:
MOHATTA, (aKkTH, CHOCOOM [ISUIBHOCTI. Ay KOXHIA MHOXHHI — OOOB’S3KOBI,
J0JIaTKOBI TPOrpaMoBi, JAOJATKOBI MO3alporpamoBl, JOMOMIXKHI MOHSTTS, (aKTH,
COCOOM MISITILHOCTI BIAIIOBIIHO.
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constructing mathematical models of economic problems.
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B yMoBax ¢opMyBaHHS pMHKOBHMX BIIHOCHH, (DYHKIIOHYBaHHS MiJIPUEMCTB 13
pi3HUMU (opMaMH BJIACHOCTI HEOOXIJHO WIyKaTH HOBI MNUISAXU IIiJBUILCHHS
e(eKTUBHOCTI BUPOOHHUIITBA, a TAKOX YMIJIO BUKOPUCTOBYBATH €KOHOMIUHI METOJU
KepyBaHHS M1JIPUEMCTBOM.

VY 3B’SA3Ky 3 IIUM PI3KO 3pocTae morpeda B aHAIITHKAX €KOHOMIYHOI chepu
JISUTBHOCTI, MOCHIIIOETHCS POJIb €KOHOMIYHOTO aHami3y, 3 SBISIOTHCSA CIelialibHI
KOHCYJIbTaTUBHI, TaK 3BaHHI, KOHCAJITUHTOBI (ipMH, SIKI MOJETIOIOTh TEHJICHIIIT
(GYHKLIOHYBaHHSI €JIEMEHTIB €KOHOMIKH 1 JIO3BOJISIOTH MPOTHO3YBAaTH ii PO3BUTOK,
mo € (QYHKIIE KepyBaHHSA. MOJIETIOBaHHS €IEMEHTIB EKOHOMIYHUX CHUCTEM
JI03BOJISIE€ OJIEPKATH HOB1 XapaKTEPUCTUKU 00’ €KTa €KOHOMIKH, IO JOCHIIKYETHCS, 1
3aCTOCYBaTU OOIPYHTOBAHE YIPABIIHCbKE PILMIECHHS, 110 BEAE IO JOCSITHEHHS METH
Horo (yHKIIIOHYBaHHS, a TaKOX BH3HAuya€ 3axO0JH, CIPSIMOBaHI Ha BIAHOBJICHHS 1
30UTbIIEHHST OOCSTIB BUPOOHUITBA Ta peami3auli, MNiABUIICHHS e(peKTUBHOCTI
JUSTBHOCTI IiIMPUEMCTB.

OpHi€lo 13 CYTT€BUX NPUYMH BIJICYTHOCTI MOMITHHUX YCIIXiB B Taly3i
MO/ICJIIOBaHHSI €EKOHOMIYHUX MPOLECIB € clabka MaTeMaTHyHa IiJIr0TOBKa, 30KpemMa 3
MUTaHb MAaTEMAaTUYHOTO MOJIENIOBaHHS, y (axiBUiB B 00JacTi €KOHOMIKU 3 OJIHI€T
CTOPOHM Ta BIACYTHICTh HaBHKIB MOOYA0BH (POPMaJi30BAHOIO €KOHOMIYHOTO OMHCY
y ¢axiBIiB B 00JIaCTI MATEMAaTUYHOT'O MOJICJIFOBAHHS 3 1HIIIOI CTOPOHH.

AKTyalnpHOIO TMOCTa€ 3ajada NIATOTOBKM MaWOyTHIX (QaxiBUIB y Taiy3i
KOMIT IOTepHOT 00pOoOKM eKOHOMIYHOI i1H(dopmali, 30Kpema, CTYACHTIB (i3ukKo-
MaTEeMaTUYHOTO Ta EKOHOMIYHOTO (haKyJIbTETIB.

HaBenenuii matepian crnpsMOBaHMM Ha HaJaroJKEHHS CIHIBOpall HUX JIBOX
Kareropii (haxiBIliB, 110 JIOMOMOXE IM OCBOITH TEXHOJOTII0 MOOYI0BU MoOJejeH, a
TaKOX HaOyTH HABUYKH MPAKTUYHOI POOOTH 3 HUMH, HAMPABUTU TBOPUY AYMKY Ha
yIOCKOHAJIEHHS OpraHi3allii 1 MeTOJMKY €KOHOMIYHOTO aHali3y BIAMOBIAHO O BUMOT
Teopii Ta MPaKTUKU PUHKOBOT'O T'OCIOIAPIOBAHHS.

B nmanwmii yac He MOXHa Ha3BaTH rajgy3b JIOJICHKOI AISILHOCTI, € O B TiH 4H
IHOIM  Mipl He BUKOPUCTOBYBaNMCS O MeToau MojemoBaHHsA. BogHouac
3arajJbHOBU3HAHOIO O3HAYEHHS MOHATTS MOJIEIII HE ICHYE.

3aciilyroBy€e Ha yBary HAcTYNHE O3HAUEHHSA: MOJIeJb — 1€ 00 €KT JOBLIBHOI
MPUPOAH, SIKUH CTBOPIOETHCA JOCIITHUKOM 3 METOI OTPUMaHHS HOBHMX 3HaHb PO
00’ €eKT-OpuTriHai 1 BiloOpakae TUIBKU ICTOTHI (3 TOTJISAY PO3POOHUKA) BIACTUBOCTI
OpUTiHAIYy.

AHaI3yI041 3MICT LIOTO BU3HAYEHHS, MO>KHA 3pOOUTH HACTYITHI BUCHOBKHU:

1) Oynp-axka Mojaenb CyO'eKTHBHa, BOHAa Hece Ha co0i BIJIOUTOK
1HAMBIAYaTbHOCTI AOCTIAHUKA, HOTO YyIoA00aHHs;

2) Oyab-sika MoJe’ab ToMoMopdHa, TOOTO B Hii BiJoOpakaroThCsl HE BCl, a JIUIIIE
ICTOTHI BJIACTUBOCTI 00'€KTY-OpUTiHAIY;

3) MOXJIMBE iICHYBaHHsS 0araTh0X MOJIENIEH OHOTO 1 TOrO X 00'€KTY-OpHUriHAIY,
BIJIMIHHUX MK COOOI0 METOIO JIOCTIKEHHS 1 CTYIIEHEM aJIeKBATHOCTI.

Buxoassun 3 cy0'eKTMBHOCTI, TOMOMOP(HOCTI Ta 0aratorpaHHoCTi MOJeii,
PO3IJIIHEMO HAMOUIBII ONTUMAJIBHUM, Ha HAII TOTJIS, BapiaHT IPOLECy MPOBEICHHS
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JOCIIIKEHHSI.

VY mporec po3poOku Ta MaIIMHHOI peatizailii MaTeMaTUYHOT MOJEl MOBHUHHI

BXOJIUTU HACTYIIHI €Tamu:
* 100y/10Ba KOHUENTYaIbHOI MOJIENI;
* po3po0OKa anropuTMy MoJeil 00'eKTy (MaTeMaTUYHOT MOIENI);
* po3po0OKa nmporpamMu Mojielii 00'ekTy (KOMI FOTEPHOI MOJIENI);
* MPOBEACHHS MAIIMHHUX €KCIIEPUMEHTIB 3 MOJEIUIIO CUCTEMH.

[ToOynoBa KOHULENTYalbHOI MOJIENI BKJIIOYA€ B CBOIO Uepry B cebe HaCTYIHI

niJeTanu:
* IOCTAHOBKY 3aJ1ayl MOJICJIIOBaHHS;
* BU3HAYEHHS BUMOT JI0 TOYaTKOBOI 1H(opMmarlii Ta ii 301p;
* BUCYHEHHS T1MOTE3 1 MPUIYIIEHb;
* BU3HAYEHHS MTapaMeTpiB 1 3MIHHUX MOJIEIIL;
* 00IpyHTYBaHHS BUOOPY MOKA3HMKIB 1 KPUTEPIiB €PEKTUBHOCTI CUCTEMU;
* CKJIaJIaHHS 3MICTOBHOT'O OIUCY MOJIEJI.

[Ipu moctaHoBLI 3a7adi MOJEIIOBAHHS JIA€ThCA YITKE (POPMYIIOBAHHS METH 1
3a/1a4 JOCHIIKEHHS peaIbHOI CUCTEMH, OOIPYHTOBYETHCSI HEOOXIIHICTh MAITMHHOTO
MO/ICJIIOBaHHS, BUOMPAETHCA METOAMKA PO3B’A3aHHS 3a]a4l 3 ypaXyBaHHAM HasBHUX
pecypciB, BU3HAYAETHCS MOKIIMBICTD MOAUTY 3a7a4l Ha Mia3aaa4i.

[Tpu 360p1 HEOOX1AHOT MOYaTKOBOI 1H(pOpMaIli HEOOXITHO MaM'sITaTH, U0 caMme
Bil SKOCTI TOYaTKOBOi 1H(opMaiii mpo o0O0'€KT MOJETIOBaHHS 3aJIEKUTh 5K
aJIeKBaTHICTb MOJIEJNI, TaK 1 JOCTOBIPHICTh Pe3yJIbTaTiB MOJIEITIOBAHHS.

[Ninore3u npu moOyn0BI MOAENI CUCTEMH BU3HAYAIOTh HAMPAMOK 3allOBHEHHS
«TPOIYCKIB» B PO3YMiHHI 3ajiaui AOCHigHUKOM. [IpumymieHHs Har0Thb MOKJIMBICTb
MPOBECTH CIPOIIEHHA Mojeli. B mporeci podOTH 3 MOS0 CUCTEMH MOXKIIMBE
OaratokpaTHe MOBEPHEHHS 10 LOTO MieTaIy 3aJeKHO BiJ OJEp:KaHUX pe3yJIbTaTiB
MO/ICJIIOBaHHS 1 HOBOI 1H(pOpMallii Mpo 00’ €KT.

[Ipy BHU3HAYEHHI MapamMeTpiB 1 3MIHHMX CKJIQJAa€Tbcs NEPeNliK BXITHUX Ta
BUXIJHUX JIaHUX W 3MIHHUX KEpPyBaHHS, a TaKOX 3O0BHIIIHIX 1 BHYTPIIIHIX
napameTpiB CUCTEMH.

BuOpani noka3Huku 1 Kputepli e(peKTUBHOCTI CUCTEMHU MOBHHHI BiAOOpakaTu
MeTy (QYHKLIOHYBaHHS CHCTeMHM Ta OyTHM (YHKIISIMHA B 3MIHHHMX 1 MapaMeTpiB
CUCTEMHU.

Po3poOka KoOHIENTyaJlbHOI MOJENl 3aBepUIYEThbCS CKJIaJaHHSIM 3MICTOBHOIO
ONHCY, SIKHA BUKOPUCTOBYETHCA SK OCHOBHHMM JOKYMEHT, WLI0 XapaKTepusye
pe3ynbTaTi poOOTH Ha MEPIIOMY €Talll.

Sxuio po3pobka Mojeni 3A1MCHIOETHCA Ha 3aMOBJIEHHSI CTOPOHHBOI OpraHizaiiii,
TO KOHUENTyaJlbHa MOJieJb € OQiuiiHUM O0a30BUM MarepiajioM IJs yKIagaHHS
JIOTOBOPY Ha BUKOHAHHS POOOTH.

Po3poOka aniroputMmy Mojiesi BKJIIOUYa€ HACTYIHI HiAeTamnu:

* 100Y/J10Ba JIOT1YHOI CXEMU aNTOPUTMY;
* OTPUMAaHHS MaTEMaTUYHUX CITIBBIIHOIIEHb;
* IEPEBIPKY JOCTOBIPHOCTI AJITOPUTMY .
CroyaTky CTBOPIOETBCA YKpynHEeHa (y3arajibHeHa) CXeMa MOJIETI0IU0ro
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ANIrOpUTMY, sSIKa 3aJa€ 3arajJbHUN MOPSAOK i MpU MOJAENIOBaHHI MiAIOCIIIHOTO
nporiecy. B 3anexHocTi BiJl CKJIAQMHOCTI 3ajayul TaKUX CXEM MOXe OyTHU JCKiJIbKa
(oxpemi, HaWOLIBII CKIIAJIHI €JIEMEHTH JACTaTi3YIOThCS IHIIIUMHU CXEMaMH).

[ToTiM po3po0JIsA€TbCsl  AETaIbHA CXeMa, KOXKEH €JIIEMEHT SKOi 3T0J0M
MEPETBOPIOETHCS HA ONEpaTOPU MPOrpaMH.

Jlist koMOIHOBaHUX MojeNied po3poOJIA€ThCS aHaJITUYHA YacTUHA Y BUIJISAL
ABHUX (DYHKIIIH Ta iMiTalliiHa YaCTHHA Y BUTJISA1 MOJIETIOI0UOT0 alrOPUTMY.

[lepeBipka JOCTOBIPHOCTI alropuTMy IMOBMHHA JaTH BIANOBIAb HA MHUTAHHS,
HACKUIBKHM QJITOPUTM BiJIoOpakae 3aayM MOJCIIOBAHHS, SIKU O0yJi0 chOpMYJIbOBAHO
Ha eTani po3poOKH KOHUENTYaIbHOI MOJEI.

Po3poOka nporpamu st KOMIT' IOTEpa BKIIOYAE HACTYIIHI IM1JI€TaIlu:

* BUOip 0OUYMCITIOBAILHUX 3aCO01B;
* IPOBEACHHS NPOrpaMyBaHHs;
* IEPEBIPKY JOCTOBIPHOCTI MPOTPAMH.

[lepm 3a Bce BUOMpAIOTBCA TUI KOMO'TOTEpa 1 MOBa IPOrPaMyBaHHS.
CTBOpeHHs MporpamMu BIAMOBIAHO 10 PO3pOOJIEHOT0 aJIrOpUTMY IMPOrPAMICT MOXKE
3M1MCHUTH O€3 y4acTi Ta JOMOMOTH PO3pOOHUKA MOJIEIII.

[licns cknagaHHsS nporpaMyd NPOBOAUTHCA IMEpeBIpKa ii JOCTOBIPHOCTI Ha
KOHTpOJIbHOMY Tpukiafl. Ha mpomy mimeram HEOOXIJHO OIHUTA BUTPATH
MAaIlIMHHOTO Yacy JJIs PO3paxXyHKY OAHIET peaiizailii MOAEIHOBAHOTO IPOIIECY, IO
J03BOJIUTH PO3POOHUKY MOJENl MPABUIHLHO COPMYITIOBATH BUMOTH IO TOYHOCTI Ta
JOCTOBIPHOCTI pe3yJIbTaTiB MOJCIIOBAHHS.

Ha npoMy eramni MaliMHHMX €KCHEPUMEHTIB MPOBOASTHCS CEpiiHI pO3paxyHKH
3a CKJIAJICHOIO Ta BIJJIaro»KeHOIo nporpamoro. ETan Bkitouae HaCTYIHI MiJI€TaIlN:

* IJTAHYBaHHS MAlIMHHOTO €KCIIEPUMEHTY;

* MPOBEACHHS POOOUNX PO3PAXYHKIB;

* IpEeJICTaBICHHS Pe3yJIbTaTiB MOJEIIOBAHHS;

* IHTEpPIPETALIIIO PE3YJIbTATIB MOICIIOBAHHS;

* BUJIauy pEKOMEH/Ialliii 10 ONTUMI3allli pexXUMY poOOTH peaibHOI CUCTEMHU.

[lepen nmpoBeneHHSIM pOOOYHMX PO3PAXYHKIB HA KOMIT IOTEP1 HEOOXIAHO CKIIACTH
IJIaH MPOBEJEHHSI €KCIEPUMEHTY 3 BKa31BKOI KOMOIHALIA 3MIHHUX 1 MapameTpis,
JUIsL SIKUX TIOBUHHE MPOBOJUTHUCS MOJEIIOBAHHS CUCTEMHU. 3ajadya IIOJisArae B
pO3pOOIIl ONTUMAIBLHOIO IUIAaHY EKCIEPUMEHTY, peali3allisi SKOro J03BOJIAE€ MpH
MOPIBHSIHO HEBEJIMKIN KUIBKOCTI BUIPOOYBaHb MOJIEN OJEp:KaTh JOCTOBIPHI JaHi
PO 3aKOHOMIPHOCTI (PYHKI1OHYBaHHS CUCTEMH.

Pe3ynpTaT MOAENIOBaHHS MOXYTh OyTH NpPEACTaBIEHI Yy BUIJSAIl TaOJIMIIb,
rpadikiB, aiarpam, cxeM 1 T.n. B OuiblIocTi BUMaAKiB HaWOpoCTimIow (HopMoio
BBAXKAIOTHCS ~ TaOnMil, Xoya Tpadikd HAOUHINIE UIIOCTPYIOTh PE3yJbTaTh
MOJICJIIOBaHHSI CHUCTEMH 1 CHPUHAMAIOThCS 3aMOBHUKOM MOJENI 3 OUIBILIOIO
3alikaBJeHICTO. JIOLUUIbHO Nepe10aunTi BUBEACHHS pe3yJIbTaTiB HA €KpaH JUCILIes
1 Ha TIPUHTED.

[aTepnpeTartiss pe3ysibTaTiB MOJICIIIOBAHHS Ma€ Ha METI nepexiy Bia iHdopMmaiii,
oJlepKaHOi B pe3yJIbTaTl MAIIMHHOTO €KCIIEPUMEHTY 3 MOJIEJUII0, 10 BUCHOBKIB, IO
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CTOCYIOThCS Mpoliecy (PyHKIIOHYBaHHS 00'€KTy-OpUTIHAIY.

Ha miacraBi aHaizy pe3ynbTaTiB MOJEIIOBAHHS YXBAIIOETHCS PILLIEHHS MPO TE,
3a SIKUX YMOB cucTeMa (DyHKIIIOHyBaTUME 3 HallOUIb1I1010 €(hEeKTUBHICTIO.

B mpoueci miaroroBKM HE MOBUHHA CTABUTHCS 3aJadya OXOMHUTH BCl KIacH
E€KOHOMIYHMX Mojened. BaxnuBo AOTpUMyBaTHCS MOCTIAOBHOCTI  PO3POOKHU
MaTeMaTUYHUX MOJENeH.
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PO JESIKI ACIEKTU HABUAHHSI MAUBYTHIX YUUTEJIIB
IHOYATKOBHUX KJIACIB

Anomauin. Koeanenko 0. A. Ilpo oOeaki achekmu HABYAHHA MAUOYMHIX
yuumenie novyamkoeux Kiacie. Y cmammi posenaHymi NUMAaHHi HABYAHHSL
MamemMamukyu — MAauOymuix — yyumeni@  HNOYAMKOB0I WKOIU 3 MOUKU 30Dy
KOMNEemeHMHICHO20 Niox00y, 3a0e3neyeHHs HACMYNHOCMI Y Nnpoyeci HA8YaHHs ma
PO3KPUMMSA MIHCHPEOMEMHUX 38 A3KI8.

Knrwouoei cnosa: maibymuiti yuumensb nouamkosux Kidcie, KOMHemeHMHICHUU
nioxio, HACMYNHICMb, MIJCNPEOMEMHI 38 SA3KU.

Abstract. Kovalenko O. A. Some aspects of training for primary school
teachers. The questions of mathematics teaching of primary school teachers in terms
of competence approach, ensuring continuity in the learning process and the
disclosure interdisciplinary connections.

Keywords: primary school teachers, competence approach, continuity,
interdisciplinary communication.

3abe3nedyeHHs 3B’S3Ky MOMNEPEIHbOI0 MaTepiany 3 HACTYNMHHM; MOCTYIIOBOTO
PO3IIMPEHHS 1 TOTJIMOJICHHS 3HaHb, HABUYOK 1 BMiHb, 37J00yTHUX CTyJIEHTaMH, a
TaKOX 1X MOCTIMHOTO MOBTOPEHHS; BCTAHOBJICHHS 3B’SI3KIB MK OKPEMHMH €Taramu
BUBYCHHSI HABYAJIbHOI TUCIUIUIIHU, 30KpeMa MaTEMaTHKH; HasIBHOCTI BHYTPIIITHBO-
MPEAMETHUX Ta MUKIPEAMETHUX 3B’SI3KiB — IIe 0a30B1 CKJIAJIOBI CYy4acHOI CHUCTEMH
OCBITH.

KinneBum pe3ynbTaToM HaBUaHHS MaTEeMaTHKH B KOXKHIM JIaHII OCBITH, SIK
3aznavyae H. A. Tapacenkona [4], Mae ctaTu cpopmoBaHa MpeAMETHA MaTEeMaTUYHA
KOMIIETEHTHICTh THUX, XTO HaBYA€ThCS (Y4YHIB, CTyACHTIB). He MeHI BaXIMBUM €
dbopMyBaHHS B HUX MaTeMaTHYHOI KOMIIETEHTHOCTI K KJIFOUOBOi, a TaKOX IHIIUX
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KIJIFOUOBHUX KOMIIETEHTHOCTEN — KOMYHIKaTUBHOI, 1H(pOopMaIiiiHoi,
3arajbHOHABYAJIBLHOI Ta 1HIIHX.

[lin vac mMATrOTOBKM MaWOyTHHLOTO BYWTENs IOYATKOBHX KJAciB JOIUIBHO
BpPaxoOBYBaTH SIK KJIACMYHMM MIAX1J 10 BUBYEHHS TEOPETUYHUX OCHOB MATEMAaTHUKH,
TaK 1 Cy4acHl TeHAEHIII] PO3BUTKY HAYKH, TEXHIKH, TEXHOJIOT1i Ta KyJIbTypH, CydacHe
PO3YMIHHS 3aKOHOMIPHOCTEH MOOYIOBU CBITY 1 POl JIOJUHU B HHOMY. ['OTOBHICTb
710 HABYAHHSI MATEMATUKU MOJIOJIIIUX IIKOJSPIB B YMOBaX KOMIIETEHTHICHOT OCBITH —
1€ TOJIOBHE 3aBJAaHHS MAaTeMaTHYHOI MIATOTOBKM MailOyTHBOrO BYMTENS B
yHIBEpPCUTETI. Y MIATOTOBI[I MallOyTHBOIO BYMTENS MMOYATKOBUX KJIACIB OCOOJIMBE
MiClle Mae€ 3aliMaTh YCBIJOMJICHHS 1 PO3YMIHHS 3HAaY€HHS MAaTeMAaTUKU SIK Y
CTYJIEHTIB, TaK 1 B THX, XTO CTBOPIOE UM 3MIHIOE€ HaBuajbHI IUIAHW BIAMOBIAHOI
CHEIiaTbHOCTI.

Axne peanii gemio iHm. HeratuBHuM akTtopom y cyyacHid MiArOTOBLI BUUTEIS
MOYaTKOBOI MIKOJH, K 3a3Hayae €. O. JlogaTko (1 MU 3 HUM MOTOJIKYEMOCS) CTaJIO
Te, MO y Oararbox ykpaincbkux BH3 3 mporpam miaroroBku MaiOyTHIX y4HTENiB
MOYAaTKOBUX KJAaciB BWJIY4YalOTh MAaTEMAaTUKy SK CaMOCTIMHY JMCHMIUTIHY 1
3amiHOBaTd i1 «MeTonuKol BUKIAMaHHS Tamy3l «Martematuka». Takuil migxina
BMOTHBOBYETHCSI MIpKYBaHHSIMH 1HTErpaliii METOJIMYHOTO 1 MPEAMETHOIO 3MICTY, 1110,
Ha4yeOTo, crpusie HOMIOMY PO3YMIHHIO MPAaKTUYHOI CHPSIMOBAHOCTI MOYATKOBOi
MaTeMaTUKH Ta Kpauliil MiATOTOBII A0 NPAKTUYHOI JisibHOCTI. OJIHAaK HaBYAHHS
METOJIMIII HABYaHHS TOr0 YW TOrO MpeAMETY (YacTKOBa JAMJIAKTHUKA) HE MOXKeE
ICHYBaTH 11032 OBOJIOJIHHSIM CTYJICHTaMH Ha JOCTaTHbOMY piBHI Oe3mocepeaHbo
NpEeIMETHUMH 3HaHHSAMU — SIK il TEOpEeTUYHOMY 1 3MicTOBOMY (yHAamMeHTi [2].
PesynbpraTn exzamenamniitnux po6iT TIMSS Ta PISA ykpaiHChKMX Yy4YHIB OYAaTKOBHUX
KJIaciB TMOKa3yITh HEJOCTAaTHIO C(HOPMOBAHICTh CaMe€ KOMIIETEHTHICHUX YMIHb 3
MaTeMaTUKH. A K MOX€ BYHMTENIb HABUYUTU YYHIB, SKIIO HOTO CBOrO Hacy He
Hapumin? CaMme ToMy y mporpamax HiATOTOBKM BUUTENIB MoJoAIMX KiaciB y BH3
VYkpainu 000B’13KOBO MarOTh OyTH BIAMOBIHI MAaTeMaTUYH1 JUCIIUTLIIHH.

[Ipodecis menmarora € NPUKIAAOM TNEPEIJICTIHHSA PI3HUX BUAIB JIIOJICHKOI
JISTBHOCTI — BOHA TMOEAHYE B COO1 CIUJIKYBAaHHS, HaBYaHHS, Mpallo, €IEMEHTH I'pu
tomo. Ilegaror BuCTymae He JullIe B SIKOCTI «lepegaBaya» 3HaHb, a 1 B SIKOCTI
BHUXOBATEJsI 1 HACTABHUKA, CKEPOBYE CBOIO JISUIBHICTH HA Mi3HABAIbHY AISUIBHICTh Ta
rapMOHIMHUNA PO3BUTOK THX, XTO HABYA€ThCSA, YUM 3a0e3ledye HACTYIHICTh Y
BUKJIaJJaHHI TOTO YM 1HIIOTO MpEeAMETY Ha pI3HMX eTanax HaB4yaHHs. HacTynHicTh €
OJIHI€I0 3 00OB'SI3KOBUX YMOB (3a3HaueHO y 3akoH1 Ykpainu «IIpo ocBity» [1]) mus
3MIMCHEHHS] HENEPEepBHOCTI Mpolecy 3400yTTS 3HAaHb, SKa IEBHOIO MIpOI0 Mae
3a0€3MeUnTH €/IHICTh, B3A€EMO3B'SI30K Ta Y3TOMKEHICTh METH, 3MICTYy, METO/IIB, (hOpM,
3ac001B HaBYaHHS W BUXOBAHHS 3 ypaxyBaHHSAM BIKOBUX OCOOJHMBOCTEH AiTell Ha
CYMDKHHMX CTyHeHsX OcBiTH. Hampukinazn, yuurtens 1-ro kjacy mae BpaxoBYBaTu
HaBYaJIbHI MOJJIMBOCTI Ta Mi3HABAJIbHI TNOTPEOM MIATOTOBICHUX JIO IIKOJIH
NEPIIOKJIACHUKIB, @ TOMY, Ha BHU3HAYEHOMY IPOrpamMol0 3MiICTi, Ma€ MPONOHYBATU
3aB/IaHHS, K1 Mepe0avaloTh CIHUIKYBAHHS 3 YUUTEIEM Ta MK COOOI0, TOCHIIKEHHS
00’€KTIB PI3HOI MPUPOAM, BUMAralOTh BUKOHAHHS MPUMOMIB PO3yMOBHUX Iid TOMIO.
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BpaxyBaHHs HacTymHOCTI MDXK JOIIKUJUISIM 1 TIOYATKOBOIO IIIKOJIOHO, K 3a3Hayae C.
O. CkBop1ioBa, BUMarae, B repiry uepry, 1udepeHuiioBaHoro mjaxoay 10 HaBYaHHS
YUYHIB: YYHI, SIKI HE JOCATIM Yy JOUWIKUIBHOMY Billl BHU3HAYEHUX HOPMATHBHUMU
JOKYMEHTaMH TMOKa3HUKIB JIOT1KO-MaTeMaTUYHOI'O PO3BUTKY — MpPAIIOI0Th Ha PIiBHI
000B’A3KOBUX pPE3yJIbTAaTiB, a MIATOTOBJICHI MEPUIOKIACHUKU — HA BHIIOMY Ia0i,
10 TnepeadadeHo 3MICTOBOIO YacTHHOIO mporpamu [3]. TlounHaroum Be 3 MepuInx
YPOKIB MaTEMATUKH B NIEPIIOMY KJacl 1 Ha KOKHOMY YpOIli B OAAJIbIIOMY HaBYaHHI,
BUUTENb T[OYaTKOBUX KJIAaciB TOBUHEH CHUCTEMaTW4HO (opMyBaTH B YYHIB
KOMIIETEHTHICHI BMIHHS 3 MaTeMaTHKH.

JloTpuMaHHsT HACTYMHOCTI Yy HABYaHHI JAa€ MOXJIMBICTh HE  TIUIbKH
MPOCTIAKYBATH 3B’SI3KM MIX 3HAHHSAMM, SIKI TOBIIOMIISIIOTBCS Ha OJHOMY YpOIIi, B
pI3HMX TeMax Kypcy, MDK HaBYaJIbHUM MaTepiajJoM pI3HUX JHUCIUILTIH,
BIJTHOBJIIOIOUM B1JIOMI 3HaHHS y Mpoleci poOOTH HaJ HOBUM MarepiajoMm, a i
cUcTeMaTH4YHO  (opmyBaTH  0a30BI  MpeAMETHI  KOMIIETEHTHOCTI, 30KpeMa
MareMatnyHy. POpMyBaHHIO NMEBHUX MAaTEMAaTUYHUX HABUYOK 1 BMIHb CIPHUSIOTH
TaKOX 1  MDKIOpPEOMETHI  3B'A3KM.  YMIHHS  KOPUCTYBATHCS  Cy4aCHHUMHU
iHdopMaliiiHumMu  3aco0aMu  JJi1 KOXKHOI OCBIYEHO1 JIIOJUHU CTa€ TaKow XK
3BUYAMHOIO CIIPaBOIO SIK 3HAHHS rpaMaTUKH, apupMETUKH Toio. ToMy, 3 orsiay Ha
MDKIPEJIMETHI 3B’SI3KM HABYAIBHUX JUCUMIUIIH, 110 BUBYAIOTHCS Y MOYATKOBHUX
KJlacaX, HaByYaHHs 1H(OPMATHKH, HANPUKIAJ, MOXKHA PO3IJISAATH HE JHUIIE SK
OKpPEMHI MpeaMeT, a i K IHTErpalliio Ta y3arajJbHEHHS B)KE€ BUBUYEHUX MOJIOAIIUMU
IIKOJIIpPAMHU OCHOB PI3HUX HayK (MaTeMaTWUKH, YKpPaiHCbKOI MOBM Ta JITEpaTypH,
MPUPOAO3HABCTBA Ta 1H..). Y MiIPyYHUKAX 3 MaTeMaTHKH, 30Kpema s 1-4 kiacis,
JIOCUTh YaCTO MOXHA 3YCTPITH 3a/1aul, 3MICT AKUX MICTUTh (PaKTU4HI JaH1 3 610JI0T1i,
reorpadii, ¢pizuku Tomo. Came depe3 Taki B3a€MO3B’SI3KH, ITiJ] 4YaC HaBYAHHS PI3HHUX
HaBYAJIBHUX AUCIUIUIIH, 30KpEMa MaTEMaTUKH, a TAKOXK 1X METOJIUKH, Kl BUBYAIOTh
CTYJI€HTH, — MaiOyTHI BUMTENl MOYATKOBUX KJaciB, JOULIBHO BiANpalbOBYBaTU
BMIHHS pO3B’A3yBaTH pi3HI NPAaKTUYHI 3aBJaHHS, pPO3B’SI3aHHS SKUX BHMarae
€JIEeMEHTAPHUX 3HaHb 3 PI3HUX rajxy3eil HayKu Ta BUpOOHUIITBA.

3abe3neyeHHs] KOMIIETEHTHICHOT'O MiJX0/y, HACTYMHOCTI BUBUEHHS AMCIMILIIH
Ta MUKIPEIMETHUX 3B S3KIB B3a€MOIOB’SI3y€ TEOPETUUHY Ta MPAKTUYHY IMiJATOTOBKY
MalOyTHHOI'O BYMTENS, PO3BUTOK HOro mpodeciiHOro AO0CBily Ta BMIHHSA
BUKOPUCTOBYBATH 1IeH A0CB1 y podeciifHiil A1sIbHOCTI.
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JIM®EPEHIIINOBAHE HABYAHHSA EJJEMEHTIB BUIIOI
MATEMATHUKH

Anomauyia. Cmammio npuceésiueno NpooOnemi 6UBUEHHS SUULOI MAMEMAMUKU
cmyoeHmamu Henpo@invHux cneyianvhocmeu. Ha ocnosi ananizy, ysazanvHenHs i
cucmemamu3ayii HAyKosux o0dicepesl GUOKpeMumu 08a munu camocmiiunoi pobomu
cmyO0eHmie ma oxapaxkmepu3yeamu YMOo8U CKIAOAHHA OugepeHyitiosanoi cucmemu
3a0au.

Knrwouoei cnoea: nasuanua aumanimuunoi 2eomempii, OugepeHyiliosane
HABYAHHS, ULA MAMEMAMUKA.

Abstract. The article is devoted to the study of higher mathematics students of
non-core disciplines. Based on the analysis, generalization and systematization of
scientific sources to distinguish two types of independent work of students and
describe the conditions of drawing up differentiated system problems.

Key words: teaching analytical geometry, differentiated teaching, higher
mathematics.

[lig BIIMBOM 3pOCTAlOYMX YMOB >KUTTA, 30UIBIIYETHCS O0’€M, a TaKOX
YCKJIQJTHIOETHCSI 3MICT, 3HaHb, K1 MOTPIOHO 3aCBOITH Tij Yac BUBYCHHS JUCIMILIIHU
«Buma wmaTtemaTHKa» CTYIEHTIB pI3HHX CHEHIaIbHOCTEH, 30KpemMa ManOyTHIX
1H)KEHepiB 3 KOMIT'IOTEPHUX CHCTEM. BUIYCKHHMK BHIIOIO HABYAJIbHOTO 3aKjiamy
naHoi kBajigikaiii MOBUHEH OyTH KOHKYPEHTOCIPOMOKHHUM Ta OpPIEHTYBATHCS Y
iH(OopMaIiitHOMY POCTOPI.

3abe3nedyeHHs] HaJeKHOIO PIBHS MAaTeMaTUYHOI OCBITHM Ha0yBa€e Ha Cy4acHOMY
eTamni pO3BUTKY CYCILIBCTBA OCOOJMBOrO 3HaueHHsA. J[ocuTh BaxiuBe Micle Y

MITOTOBIIl MalOYTHIX 1HXEHEPIB 3 KOMIT IOTEPHUX CHUCTEM BIJBOJIUTHCS BUBUYCHHIO
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BUIIOI MareMaTuku. Big skocTi mpodeciiiHoi MIATOTOBKHM CIELIaNICTIB BKa3aHOi
KkBaTipikaiii 3anexxuTh eeKTHUBHA NIsUIbHICTH crieniaigicta. MaremaruyHa OcCBiTa B
Cy4acHUX yMOBax il PO3BUTKY Mae€ 3a MeTy (popmMyBaHHS y MallOyTHIX 1HXKEHEpIB 3
KOMIT FOTEPHUX CHUCTEM HAyKOBOT'O CBITOTJISY, MaTeMaTHYHOI Ta 1H(QOpMaliiHOi
KyJIbTYpH, IHTENEKTYaJbHOI MiITOTOBKK 10 MalOyTHHOI mpodecii Ta 10 KUTTA Y
CYCNUIBCTBI. YJOCKOHAJIEHHSI MaTeMaTHUYHOI MIATOTOBKM Tiependayae HE TLIbKU
(GOpMyJIIOBaHHS TEOPETUYHUX TIOJNOKEHb, a MW CHOpHUS€E PO3BUTKY IHTYIlli Ta
aHAIITUYHOTO MUCIIEHHSI CTYACHTIB, MOKpAIly€e€ BMIHHS PO3pOOJIATA aNrOPUTMHU, IO
ABIIAE€TbCA HEOOXITHUM 1HCTPYMEHTOM [Jisi PpO3B’A3yBaHHS 3a7ady, JAO0MOMAarae
CUCTEMaTU3yBaTH 3HAHHS 3 TEOpPii 1 METOJIB PO3B’sI3aHHS 3aaa4, GOpMy€e HABUUKU
noOy10BH MOJIeJIEl Ta MOrIHOJIIOE YSIBICHHS TPO MaTeMaTUYHE MOJICTIOBAHHS.

["'0710BHUM 3MICTOM MaTeMaTHYHOI OCBITH y MiJTOTOBLI MalOyTHIX 1HXXEHEPIB 3
KOMIT'IOTEPHUX CHUCTEM Mae€ OyTH HE ONaHyBaHHS TOTOBUMH aJITOPUTMAMHU
pO3B’si3yBaHHS TUNOBUX 3a7ad (iX e(deKTUBHIIIE pO3B’A3yIOTh KOMIIIOTEpH), a
MaTeMaTuyHa KOMIETEHTHICTh, PO3YMIHHS 1 3aCTOCYBaHHS MAaT€MaTHYHUX METO/IIB
JOCHIIKEHb.

Buma wmatematuka B MalOyTHIX 1HXKEHEpPIB 3 KOMII IOTEPHUX CHUCTEM, SIK
MPaBUJIO, BUBYAETHCS HA MEPIIOMY-IPYroMy Kypcax HaBYaHHSA 1 € JJI1 HUX OJHUM 13
HaNCKIIQHIIIUM JUIs 3acBO€HHA. O/lHA 3 MPUYUH TAKOTO SIBJISETHCS BEJIMKUN 0OCST
Marepiany, SKUM TMOTPIOHO BHUBUMTU 3a KOPOTKUM TepMiH. Y 3B’A3Ky 3 LUM
METO/JIMYHA CHUCTEMa HaBYaHHS MaTeMaTHKUd 3MylIeHa aKTUBI3yBaTH CBOIi
MO>KJIMBOCTI. Y I[bOMY KOHTEKCTI MUTaHHS PO 3MICT, METOAM Ta 3aCOOU IiIBUILIEHHS
AKOCTI MAaTeMaTHUYHOI OCBITM B Cy4YacHHWH Mepioj 3aluIIaeThcsl akTyaslbHuM. [lani,
CKJIAJHICTh MOOYJOBM MaTeMaTHYHOI OCBITM B YHIBEPCUTETI MOJSra€e B TOMY, IIO
MaTeMaTuKa B HbOMY 3aiiMa€ MOJABINHE MOJOXKEHHs. 3 OJHOr0 OOKY, BOHA BUCTYMAE
AK O0COOJMBa 3arajbHOOCBITHS JUCHUIUIIHA, OO 3HAHHA 3 MAaTEMaTUKH €
GbyHIaMEHTOM 171l BUBUCHHSI 1HIIMX 3arajIbHOOCBITHIX Ta CHEIIaJbHUX AUCIUILIIH. 3
1HIIOTO, ISl OUIBIIOCTI CHElIaIbHOCTEH BUIIUX HABYAIbHUX 3aKJIa/iB MAaTeMaTHKa
HE € NpoQUIbHOI JUCUUIUIIHOIO. 3HAayHAa 4YacTHMHA CTYJAEHTIB IEpPEKOHAaHa, IO
MaTeMaThKa B YHIBEpCUTETI He HaOmmXKye, a Bijaisie iX Bl ONaHyBaHHSA
npodeCiifHO BaXXJIMBUMU 3HAHHSIMU Ta HaBU4IKaMH|[1].

OpHl 13 BaXJIMBHX TEM, $KI BHUBYAIOTh CTYJIEHTH, SBISAIOTbCA «EneMeHTH
aHAMITUYHOI TeoMeTpii» Ta «AHaJIITHYHA TreoMmeTpis B mpocropi». Ha BuBUEHHSA
JaHUX TEeM BIIBOJUTHCA JOCHUTh HEBEIMKa KUIbKICTh TOJWH, XO4a MpPU I[bOMY
nependayaeThes, 0 CTYIEHTH MOBUHHI OMPAIIOBATH Ta BUBUUTU OCHOBHI BIJJOMOCTI,
30KpeMa OBOJIOJIITH 1 BMITH aleIioBaTH 1HPOpPMALII€I0 MPO CUCTEMY KOOpAMHAT Ha
TUIOLIMHI, JIIHII HA TUIONIMHI, JIHIi APYroro MOpSAJIKY Ha IUIOIIMHI Ta PIBHSHHSA
MOBEPXHI 1 JIiHIT B TPOCTOPI.

Jlist Toro, 1mo6 MOKpalMTH BUBYEHHS JAHUX T€M CTYJEHTaMH HENnpoQuUIbHUX
CHeLIaJIbHOCTEeW, HEO0OXIJHO BpaxyBaTH OCOOJMBOCTI PI3HUX MIAXOAIB IO
CTPYKTYpPYBaHHSI Ta PO3TOpTaHHSA 3MICTy MaTepially, a TaKOX YITKO BU3HAYUTHU
OCHOBHI MOHATTS, SIKI IOBUHHI OyTH 3aCBO€HI CTYJEHTOM B PE3yJIbTaTi BUBYEHHS TEM
«EneMeHTH aHaMITUYHOI TEOMETpii» Ta «AHATTHYHA T€OMETpis B mpocTopi». Jlis
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OUIBIIOCTI CTYAEHTIB CKJIAJHICTh y BHUBYEHHI BHILE 3a3HAYCHHX TEM IMOJISATAE Y
3aCTOCYBaHHI PI3HUX 3HAKOBO-CUMBOJIIYHUX 3aCO01B.

[Ticas mpoBeaeHOro cnocTepexeHHs: OyJo BUSABICHO, 110 HA €Tarll 3aCBOEHHS Ta
BIJIMPAIIOBaHHS 3HaHb ¥ YMiHb €PEKTUBHOIO € nu(epeHIliiioBaHa CUCTEMa 3aj1ay, 110
CKJIaAa€eThesl 3 ABOX YacTHMH. OCHOBHUM KPUTEPIEM Yy CKIIaJIaHHI CUCTEMU 3a/1ay s
MEepIoi YACTUHU € 000B’A3KOBI JJIs1 3aCBOEHHS (PakTu 3 TeMu (0a30Bi 3aj1ayi), APYroi
YaCTHHM € OMOpPHI 3ajayi, sIKi MOKPaIllyloTh 3aCBOEHHS TeMu. PoOoTy 13 3amauamu
nepuoro i Apyroro OJOKIB JAOLIBHO OPraHi3o0BYBaTH y Mapax: CUIbHUM CTYJIEHT —
cnabkuii ctyaeHT|2].

@®opMyBaHHIO CUCTEMHUX 3HaHb CHPUSIOTH 3aBJAHHS: Y3arajbHITH MEBHY
3a/lauy 4epe3 30UIbIICHHS PO3MIPHOCTI MPOCTOPY; PO3TISHBTE JIaHi 3a7adi B OLIbII
3arajbHI CUCTEM1 KOOPJIMHAT; PO3B’SDKITh 3a7ady Pi3HUMHU CIOCOOAMH; PO3B’SIKIThH
napy B3a€MOOOEpPHEHHUX 3a/1ay; CaMOCTIMHO CKJIaAiTh 3a/1auy; «BIIUIYKalTe MOMUIKY
y pO3B’si3aHHI», PO3IJIAHBTE PI3HI MIAXOAW 10 BBEJEHHS MOHSATTS 1 PO3rOpTaHHS
MEeBHOI TEMHU; 3amMoBHITH TaOJMIO; CKJIAITh CaMOCTIHHO cXeMy, TaOJIHUIIO.
Bcranosneno, mo audepeHiiaisa 3aBaaHb 00 pOOOTH 3 TAOIMIIMH Ma€ OyTH
MOB’s13aHa HE TUIBKM 31 CKJIQJIHICTIO MaTepiaiy, 110 ONpallbOBYETHCS, aje 13 MIPOIO
CaMOCTIMHOCTI CTYJIeHTa, HEOOX1HOIO JIs 111€1 pOOOTH.

Buokpemieno nBa TuMM caMOCTiiiHOI poOOTH CTyaeHTiB. Jlo mepumoro TUmy
BIJIHOCUMO CaMOCTiliHy po0OTy, sKa CcHOpsMOBaHA Ha CaMOCTIHE 3100yTT,
3aCBO€HHS, JIOMOBHEHHS a00 YTOUHEHHS TEOPETUYHHUX 3HAHb, 10 JIPYroro TUIYy —
poOOTYy, TOB’A3aHy 3 BIJINPAIIOBAHHAM NPAKTUYHUX YMiHb. BiguyTHY KOpHCTBH
MIPUHOCSTh MOJIYJIbHI CaMOCTIMHI POOOTH, SIK1 CKJIaIalOThCA 3 ABOX YAaCTHH — 3ajadi
00O0B’SI3KOBOT0O PIBHS 3aCBOEHHS JJISI BCIX CTYAEHTIB (3a/aul 1HIUBITYali3yIOThCS
3aBASIKA PI3HUM YHUCJIOBUM XapaKTEPUCTHKAM T€OMETPUYHUX O0’€KTIB) 1 3ajadi-
KOMIUIEKCH JIBOX P1BHIB CKJIQTHOCTI.

VY nudepeHuiiioBaHOMY HaBYaHHI AaHAJIITUYHOI TEOMETpIi, 3aJeKHO BIJ
OUAAKTUYHHUX IJIeH 1 MICIS B HaBYAJIbHOMY IPOLECI, MOXKYTh BUKOPHUCTOBYBATHUCS
BCTYIIHI, OTOYHI, M1JICYMKOBI, OTJISIIOBI JIEKIIii.

HudepeniiiiioBaHe HaBYaHHs Iepeadavae TaKoX AUQPEPEHIIIIOBAHHS 3MICTY
OUAAKTUYHUX MaTtepiaiiB, $KI BHUKOPUCTOBYIOTBCS [JIsi KOHTPOJIO 3a CTaHOM
3aCBOEHHS CTY/ICHTAMHU YMiHb i HABUUOK. M1eThes po 6a30Bi 3HAaHHS, BinGip BIpas 3
MEBHOI TEMH YW PpO3JALTYy HABYAJIBHOTO TMpeaMeTa, sIKI BHHOCUTHUMYTHCS Ha
TEMaTUYHUN, MOAYJIbHUN YU NPEIMETHUU KOHTPOJb 1 OliHIOBaHHSA. CTylIEHTIB
03HAHOMITIOIOTH 13 3pa3KaMHM IIMX 3aBJaHb HA MOYATKY BUBUYEHHS TEMH 3 BiJIIIOBITHOIO
MICUXOJIOTTYHOIO YCTAHOBKOIO 1 AMJTAKTUYHUMU aKIIEHTAMHU.

[lo3utuBHMM y audepeHIiioBaHOMY HaBYaHHI € HAasBHICTb MOXKJIMBOCTEH
CTaBUTHU Tepe]l CTyJEeHTaMHM HaBuYajbHI 3aBJaHHS, IO NependayaroTh MOIyK. Sk
MpaBWJIO, PO3B'sI3aHHS HAaBYAIbHHMX 3aBJaHb BIJOYBA€THCS y MpPOLECI CHIIKYyBaHHSA
YJIeHIB TpYyNH, II0 CHOpHUSE BUXOBAHHIO KOJIEKTUBI3MY, BIAMOBIIAIBHOCTI 32
pe3yNbTaTH HaBYaHHS, (POPMYBAHHIO KOMYHIKATUBHHUX SIKOCTEH, MOAUTY Mpaii Mix
yieHamu Tpynu. [lepeBaroro nudepeH1IiOBaHOrO HaBYaHHS € TaKOX OMocepe-

KOBAaHC KepiBHI/II_ITBO BHKJIaZla4a HABYAJIBHUM IIPOILICCOM.
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PO3BUTOK JIOITTYHOI'O MUCJIEHHA CTYAEHTIB IIJIAXOM
PO3B’A3AHHA JIOTTUHUX 3ATIAY

Anomauin. Y cmammi po3ensinymo 0oYiibHICMb GUKOPUCMAHHS JIO2TYHUX 340aY
0J151 pO3BUMKY J02IUHO20 MUCTeHHs cmyoenmie. Haseoeni ocnoeHi memoou ma emanu
PpO38’a3anusa ma hopmu pobomu HAO JOCIUHOI 3a0ayero.

Knrowuosi cnoea: nociune mucinenHs, 102i4Ha 3a0ayd, pPO36UMOK MUCIEHH,
HeCmaHoapmua 3a0a4a.

Annotation. The article examines the feasibility of using logical problems to
develop logical thinking students. The basic solution methods and steps and form
work on logic problems.

Keywords: logical thinking, logic problems, development of thinking, custom
task.

Bcmyn. CyuacHuil pUHOK mTpaili BUMarae BiJi MaiOyTHBOTO cIHeliaiicta He
JUIIe 3HAaHHA (aXOBHX IUCUMIUIIH, a W BMIHHS YITKO Ta MOCIIJOBHO MUCIHUTH,
JIOTIYHO PO3MIPKOBYBATH, 3PO3YMUIO BUKJIAJATH CBOI MOTJSIU, POOUTH BHUCHOBKH.
Ake came 3apas, SK HIKOJM, Hamlli KpaiHi MOTpIOH1 JIIOAM, 3[aTHI NpUWMATH
HECTaHJApTHI PILIEHHS, SIKI BMIIOTh TBOPYO MUCIUTU. TOMy 3aBIaHHIM IpodeciiiHoi
OCBITH € PO3BUTOK OCOOHMCTOCTI MailOyTHHOrO (haxiBlis, sKa BOJIOJAIE HAA3BUYAITHO
BXJIMBUM JIOTTYHUM apCEHAJIOM, IO JA€ 3/1aTHICTh MHUCIUTHA TOYHO ¥ MOCIITOBHO,
HE JIONMYCKAIOYu MPOTHUPIY B CBOIX MIPKYBaHHSAX, Ta BMIHHS BUKPUBATU JIOT14HI
nomMuwiku. JloriyHe MuCIEHHS HEOOXIHO MOCTIMHO TPEHYBaTH, MO0 YHUKHYTH
CTEPEOTUITHOTO MUCJICHHS, MPUTAMAaHHOTO OLIBIIOCTI JIIOACH.

OgauM 3 e(deKTHUBHUX CHOCOOIB  PO3BUTKY JIOTIYHOTO MHUCJEHHS €
pPO3B’SI3yBaHHS  HECTaHAAPTHUX JIOTYHMX 3ajnad. Jloriuni 3agadi  CyTTEBO
J0TIOMaraioTh PO3BUBATH YCl MHUCIEHHEBI oOmepalli, MOIIyKO-NepeTBOPIOBAIbHUMA
CTHJIb MUCJICHHS, BUXOBYBAaTH MOTHBAIIO TIOCATHEHHS yCHIXY.

Mema cmammi — pPO3TIISIHYTH PO3BUTOK JIOTIYHOTO MHUCICHHSI CTYJICHTIB
IUIIXOM pO3B’s3aHHS JIOTIYHUX 3a/7a4 B MPOLECI HABYAHHS, IM03aayAUTOPHIN Ta
1HUBIIyaJbHIA poOOTI.

['onoBHa 3amaya HaBYaHHS MaTEMATHUIl — YYUTH MIPKYBaTH, YUUTH MHUCIUTH.
ToMy HOUIIBHO TPUIITUTH OCOOJMBY yBary pillIEHHSM JIOTIYHUX 3ajad Ha Oy/ab-
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SAKOMY €Tall 3aHSATTS JJI1 PO3BUTKY Mi3HABAJIBHUX 1HTEPECIB CTYJEHTIB, B TYPTKOBIH
Ta IHIUBIAYaJIbHIN POOOTI, @ TAKOXK MPH MiATOTOBIII 0 NMPEIMETHOI OTIMITIaIH.

HecrangaptHi Jsioriudi 3agayl — BIJIMIHHMM 1HCTPYMEHTU [UJIi PO3BUTKY
joriyHoro MucieHHs. Came poOoTa HaJA JOTIYHOIO 3ajayero (opMye CKIAI0BI
JIOTIYHOTO MUCJEHHS, TakKl $IK: NOpPIGHAHHA, aHANI3, CUHME3, V3a2albHEeHHS,
abcmpazy8anHs, KOHKpemu3ayis, Cucmemamu3ayis.

[Ipouiec po3B’sa3aHHs JIOT1YHOT 3a/1a4l Ha NEPIIMN MOTJISA 3JA€EThCS IPOCTUMH, a
Ha CIpaB/i NOTpeOy0Th 0OMIPKOBYBAaHHS, KOHCTPYIOBAaHHS CXEMU PIIICHHS, BUMAarae
JOTEMHOCTI Ta KMITIMBOCTI Yy ii pimeHHi. ToMy Hacammepea nmoTpiOHO MpencTaBUTH
CTYJIEHTaM OCHOBHI MPUIOMHM 1 METOJIM BUPILLICHHS JIOTTYHUX 3a7a4. AK€ BUPILLIUTH
OJIHY 1 Ty X 3aJlauy 1 MIPUUTH 0 MPABUIBHOI BIAMOBIAI B 0ararbox BHUIIAJIKaX MOKHA
pI3HUMH crioco0aMu. 3HaHHA 1 PO3YMIHHS PI3HMX METO[IB BUPIIICHHS JOMOMOXKeE
BU3HAYUTH, KWW croci® migiiifie Kpaile B KOXXKHOMY KOHKPETHOMY BHUIAIKY, 1100
BUOpaTH HAMOUTBII MIBUAKUHN 1 TPOCTUN NUISIX OTPUMAHHS BIATIOBI/I.

Jlo «ximacu4HUX» JIOTTYHHMX 3a7a4 BIIHOCATH TEKCTOBI 3aj]1adui, MeTa BUPIIICHHS
AKUX TIOJISITa€ B PO3Mi3HaBaHHI 00’€KTIB 200 po3TallyBaHHI iX B MEBHOMY MOPAJIKY
BIJITOBIJTHO JI0 3a/IaHUX YMOB. BubIll CKIaHUMHU 1 3aXOIUTIOIOYUMH TUTIAMU 3aBJIaHb
€ 3aBJlaHHA, B SAKUX OKpEMI TBEp/DKEHHS € ICTUHHUMH, a IHIII TOMUIKOBUMHU.
3aBAaHHS Ha TMEpEeMILEHHs, NEpeKIalaHHsd, 3BaXKyBaHHSA, [EpENUBaHHS -
HaMsCKpaBillll MPUKIIAIU IIUPOKOTO PsAY HECTAaHJAPTHHUX 3aB/JIaHb Ha JIOTIKY.

OCHOBHI METOJIM BUPILIEHHS JOTIYHUX 3aBJaHb:

®METOJ MIpKyBaHb;

©32a JJOIIOMOT'O0 TaOJIMIh ICTUHHOCTI;

eMeTOJ] OJIOK-CXEM;

e3aco0aMu anreOpu JIOTiKU (aaredpu BUCIOBIIIOBAHb);

erpadiyHuil (B TOMY YHCIII, «JI€PEBO JOTTYHUX YMOB», MeToA Kii Eiinepa);

eMaTEeMaTUYHUM OUIBSIP/I.

BMminHS po3B’s3yBaTH JIOT1YHI 3a7adl  BUPOOJNSIIOTBCA TPU BUKOPUCTAHHS
KOMIUIEKCHOTO — miaxoay HaBuaHHs. Kpamoro edexTty MoXKHa JIOCATHYTH
3aCTOCOBYIOYH pi3H1 (hOPMH pOOOTH HAJ JIOTTUYHUMH 3a1a4aMHU:

1. PobGora Hanx BUpIIEHOW 3ajJauder0. barato CTyIEHTIB TUIbKH TIICHs
MOBTOPHOTO aHaJI3y YCBIIOMIIIOIOTH IJIaH pimieHHs 3aaadi. Le nmuisx no BupobieHHs
TBEPAMX HABUYOK PO3B’S3YBAaHHS JIOTTUHHUX 3aJlad. 3BHUYAWHO, MOBTOPEHHS aHai3y
BHMArae 4acy, ajie BOHO OKYIa€ThCA.

2. Pimenns 3amau pizHuMu crnocobamu. lle ymiHHSA CBIIYUTH TPO JOCHUTH
BHUCOKHUM MaTeMaTUYHHUM PO3BUTOK, XO4a HOMY MPUAUIIETHCS MaJIO yBaru yepes Opak
qacy.

3. IlpaBunbHO OpraHizoBaHuM cHociO aHali3y 3a/aadi — BiJl JaHUX JO 3alUTaHHS
Y1 HaBIAKH.

4. MopentoBaHHsI CUTYyallil, ONMKCAaHOI B YMOBI 3aj]ayi 3a JOMOMOTOI0 KpEecCJeHb,
pucyHka. Po30uBKa TeKCTy 3a/1aul Ha 3HAU€HHEB] YaCTUHHU.
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5. CxitaanHs pi3HUX BUpa3iB 3a JaHUMU 3aJ]a4i 1 TOSICHEHHsI, 110 TT0O3HAYa€ TOU
yM 1HIIKUNA BUpa3. Bubpatu Ti BUpasu, 1o € BIAMOBIIIAI0 HA TUTAaHHS 3a1ayl.

6. [TosicHeHHs1 TOTOBOTO PIlICHHS 3a/a4i.

7. BukopuctanHs npuiioMy MOPIBHSAHHS 33]a4 1 IXHIX PIILIECHb.

8. Slke muTaHHA 1 sAKa i 3aliBl B pillIeHHI 3a7a4l (YW, HABMAKH, BIAHOBUTH
MIPOMYIIEHE MUTAHHS 1 JIis B 3a/1a41).

9. PilieHHs 3BOpOTHUX 3a/ad.

[Ipy BupilmeHHI 3aJady HAa PO3BUTOK JIOTIYHOIO MHUCJIEHHS TOTPIOHO
JOTPUMYBATUCH €TAITHOCTI:

* MoruBaitisi, TO0TO 6akaHHS IEPEMOTTH.

* AHaJli3 yMOB 3aBAaHHS.

* Tlomyk pimeHHs 3agadi Ha OCHOBI JIOTIYHUX MIPKyBaHb, aHAJOTIH,
€BPUCTHUYHUX 1 EMITIPUYHUX IPUHOMIB.

* JloBegeHHs 1 OOTpYHTYBAaHHSI MPABUIIBHOCTI PIILICHHS.

* [IepeBipka pileHHs; MpU HEOOX1JHOCTI - HOTO KOPEKIIis.

Bucnosok. CuctemaTuuHe BUKOPUCTaHHS B CBOild poOOTI cHieLiadbHUX 3a7ad 1
3aB/llaHb, CHOPSIMOBAaHUX HA PO3BUTOK JIOTIYHOTO MUCJEHHS, OpPraHi30BaHUX
BIJIMOBITHO 1O TMPHUBEACHUX BHILIE CXEM, PO3IIHUPIOE MaTeMaTUUYHHUA Kpyrosip
CTYJEHTIB, (popMye BMIHHS TBOPYO MHUCIIMTH HE BUKOPHUCTOBYIOUU HISIKUX I1a0JIOHI,
J03BOJIIE OUIBII BIIEBHEHO OPIEHTYBATHUCS B HAWIPOCTIIIUX 3aKOHOMIPHOCTAX
HABKOJIMIIHBOT NIMCHOCTI ¥ aKTUBHINIE BUKOPUCTOBYBAaTH MaTeMaTHU4HI 3HAHHS B
MOBCSKJICHHOMY JKMTTI Ta MailOyTHi mnpodecii. Po3B’s3yBaHHs JOriYyHUX 3aaad
PO3BUBAIOTH HE TUIbKH JIOTIKY, a i 1HTENEKT, (haHTa3iio, ysBY BKpail HEOOXITHUX IS
BUKOHAHHSI BAPOOHUYMX 3aBaHb.
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M. KuiB

XAPAKTEPUCTUKA METOAOJIOI'TYHUX 3HAHb TA BMIHb 3
OIEPAIIIMHOI' O YACJEHHSA

Anomauin. Y pobomi uOKpeMmieHO OKpeMi MemoOol02iuHi 3HaHHS (npedmem,
Memoou) ma MemoooN02IUHI BMIHHA MAUOYMHbO20 GYUMENs MAMEMAMUKU.

Knrwouoei cnosa: memooono2iuni 3Hamus, MemoOooN02iuHi 6MIHHA, MAUOYMHIU
yuumenb MamemMamuKy, onepayiiune YucieHHs.

Kuhai N.V. Characteristics of methodological knowledge and skills in
operational calculus

Abstract. The paper singled out some methodological knowledge (object,
methods) and methodological skills of the future teacher of mathematics.

Keywords: methodological knowledge, methodological skills, the future teacher
of mathematics, operational calculus.

Ha cyudacHomy etami pO3BUTKY CYCHUIBCTBA CIIOCTEPIraeThCs Bce IIMOIIE
MPOHUKHEHHSI MaTeMaTUKU MPAaKTUYHO Yy BCI Taily3l HayKH, TEXHIKH, BUPOOHHUIITBA,
KUTTS JIIOJIMHU. A 1€ BUMara€e MiJICUJIEHOI yBaru A0 HABYaHHS MaTE€MaTUKH, 0
METO/I1B Mi3HAHHS MaTEMAaTUKH, JO METOJIOJIOTTYHHUX ACTEKTIB MaTeMaTUKH, 30KpeMa
10 (GOpMyBaHHS METOAOJOTIYHUX 3HAHb 1 BMIHb MalOYTHIX Y4YHMTENIB MAaT€MAaTUKH.
MaiiOyTHiif y4uuTellb MaTeMAaTUKH MOBUHEH YCBIJIOMJIIOBATH, L0 MAaTeMaTHKa — L€
HayKa, fiKa MOCTIHHO PO3BUBAETHCA. A TOMY HEOOXIJIHO O3HAHOMIIIOBATH HOro 3
pO3ALIaMH Cy4acHOI MaTeMaTHKH.

Merta po6OTH — BUOKPEMUTH METOIOJIOTIUHI 3HAHHS 1 BMIHHS MaOyTHIX
YUUTEIIB MaTEeMaTUKH, SKI JOLUIbHO (OpMyBaTH IiJi 4Yac BHUBYEHHS KypCy
«OmnepartiifHe YUCICHHS.

3MICT METOAOJOTIYHUX 3HAaHb MaWOYTHBHOI'O BUYMUTENII MATEMATUKU JIETAIBHO
po3KkpUTO HamMu y pobOoti [monorp]. Cepen METOAOJOTIYHMX YMIHb MU
BUOKPEMJIIOEMO Taki rpynu: 1) 3araJbHOMETOJOJIOTIYHI; 2) MAaTeMaTHKO-
METOI0JIOT14HI; 3) OpraHizaiiifHo-MeTO/10JI0T14HI; 4) KOMYHIKaTHBHO-
METO/I0JIO0T14HI.

Ilpeomemom BUBYEHHS HABUYaJIbHOI AMCHUILIIHM «OmnepaliiHe YUCICHHSI» €
npsime Ta oOepHeHe MepeTBOpeHHs Jlamnaca, a OCHOBHUM Memo0oM € CUMBONIUHULL
(onepamopHuii) memoo (1HI111a Ha3Ba — METOJ IHTETPAIILHOT'O TIEPETBOPEHHS).

OcHOBHI 3aj1ayi, SIKi PO3B'SI3YIOTHCS MMiJ Yac BUBYEHHS Ill€i AUCHUILIIHU: 1)
3HAWTU 300paKeHHS IS J1aHOi (YHKIUi-opuriHaiy; 2) 3a 3aJaHuM 300paKeHHSIM
BIJTHOBUTHU (DYHKIIIFO-OpUTIHAI.

Jist po3B'si3aHHS mepmioi 3ajxayi, SIK MPaBWIO, BHKOPUCTOBYIOTHCA Taki
METO/IH:
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1) 3HaxomxeHHs 300pakeHHs 3a O3HAYEeHHSM (OOUYMCIIECHHS HEBJIACHOTO
iHTerpana (sSkmo BiH 30DkHUI)). Haifuacrtime 1 LBOro BUKOPHCTOBYETHCS
Oe3rmocepe/He IHTErpyBaHHs Ta IHTEIPYBaHHS YaCTUHAMHU.

2) BuxopucranHs BiacTuBocTed mepeTBopeHHs Jlammaca Ta  Tabnwmii
OCHOBHHX 300Pa’KEHb.

Po3B's13aHHs 1pyroi 3aa4i MOKHA MTPOBECTH 32 JOTIOMOTOIO:

1) Popmynu obepuenns Pimana-Memnina.

2) Ilepmioi Teopemu po3kiiagaHHs (3aCTOCOBYIOThCS psau Tewnopa i Jlopana).

3) Hpyroi Teopemu po3kiaagaHHs (13 3aCTOCYBaHHSM JIUIIKIB).

4) Tabnuill OCHOBHUX 300pa)K€Hb, METOJY HEBU3HAYEHUX KOEQILIEHTIB 1
TEeOpeMU JIHIHHOCTI nepeTBopeHHs Jlamnaca.

JlJist 3acTOCYBaHHS OMEPalifHOrO YHCIIEHHS 10 PO3B’sI3yBaHHS 3a7a4 3 PI3HUX
rajiy3edi HaykKud 1 TEXHIKM BUKOPUCTOBYIOTb onepayiuHuii mMemoo, SIKUWA, B CBOIO
4yepry, MO)Ke KOMOIHYyBaTUCS 3 IHIIMMH METOAaMHU. 30Kpema, 3acTOCYyBaHHS

OmeparifiHoro MeTOoAy [J0 po3B’si3yBaHHa 3agadyl  Komri s JiHIHHOTO
(n)

mudepentiansroro pipusuns x" +ax" " +..+ax= f(1), ne a,,a,,...,a, — 3a0aHi
yucna, f(f) — 3agaHa QyHKHis, x=x(f) — HeBiIOMa (QYHKISA 3 MOYATKOBUMH
nynmsoBumu  ymoBamu  x(0)=x'(0)=...=x""(0)=0 mnependayac BUKOPHCTAHHS

memooy [roamens. A po3B’si3yBaHHS CUCTEM 3BUYANHUX JIHIMHUX AU epeHIiabHIX
PIBHSIHB 31 CTAJIMMH Koe]illieHTaMH omepariiiiuM merofoM 3BoauThesi 10 CJIAP,
PO3B’SI3KM SIKOi y 6aratboX BUMaAKaxX JOLUIBHO 3HAXOAUTH 3a Memoodom Kpamepa.
Jis  MalOyTHBOrO BUMTENS MAaT€MaTHKH BaXXJIMBO 3HATH, IO
nmoOylyBaTl TEOPil0 ONEpaIifHOr0 4YHCICHHS MOXKHA HE TIJTbKM Ha OCHOBI
iHTerpajgbHoro mneperBopeHHst Jlamnaca. ICHyIOTH 1HIII 1HTErpajgbHI NEPETBOPEHHS
st Gyskuii  f(¢): iHTerpaneHe mnepetBopeHHs Kapcona (abo iHTerpaibHe

nepeTBOpeHHs XeBicaiifia); IHTerpaibHe nepersopeHHss Meina.

PosristHeMo 3MICT METOJOJIOTIYHMX YMiHb, SIKI (DOpMYIOThCS i yac
BUBYEHHS JOCHIJKYBAaHOI IUCUUIUTIHM. YMIHHS OauuTH OKpeMe B 3arajlbHOMY
JOLUIbHO (OpMYyBaTH IiJl Yac BBEJAEHHS HOBOIO MOHSTTS, HANpUKiIaa, (yHKIIi-
opuriHaiy: TpeOa BCTAaHOBUTH, IO OKpeMO (KOHKpPETHO) 3agaHa (QYHKLIS Mae
BJIACTUBOCTI, 5IK1 IepepaxoBaHi B O3HAYCHHI. Y MIHHS BCTaHOBJIFOBATH MDKIIPEIMETHI
3B’SI3KM BapTO PO3IJISAATH KOXKHOTO pa3y, KOJM MOBa HJe NpO 3aCTOCYBaHHS BiKE
BIJIOMUX 3HaHb 200 METOJIB. 3 1HIIOI CTOPOHH, SKIIO MOHSATTS YM METOJ BIEpIIe
PO3IJIAIAI0THCS MiJ] Yac BUBUEHHS OINEpalIHOIO YMCJIEHHS, TO BapTO BKA3aTH, IS
BUBYCHHS SKUX I1I€ JUCIUIUIIH BIAMOBIAHI 3HAHHS OYyAyTh 3aCTOCOBYBATHCS.

[lomanpmioro po3BUTKY MiJ 4Yac BUBYEHHS HABYAJIBHOI JMCIMIUIIHUA
Ha0yBa€e yMIHHS 3aCTOCYBaHHS METOAY aOCTparyBaHHS: PO3TJISJAI0UU 3aCTOCYBaHHS
OMepaliiHOrO0 METOAYy [JI0 pO3B’sA3yBaHHS pIBHSAHb (IU(]epeHLianbHUX YHd
IHTerpaJIbHUX), OyayeMo aOCTpakiliio (omepaTopHE pIBHSIHHS) BI aOCTpakilii
(nudepeHiianbHOro i IHTErpajsbHOTO PIBHSHHSA).

Hns  ¢opmyBaHHS BMIHHA 3aCTOCOBYBaTM pIi3HI METOOUW 1 crocoou
pPO3B’sI3yBaHHs 3a7ay, MOPIBHIOBATH iX €(EKTHBHICTh 1 JAOUUIBHICTb BapTO HA
MPAKTUYHUX 3aHATTSIX NPOMOHYBATH BIAMOBIAHI 3aBAaHHs. Hanpukman, Po3s’szatu
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sagauy Komi 3"—2)'—3=¢",»(0)=1'(0)=0 a) omepamiiiaum MeTOmOM; ©)
Mmetogamu [IP.
a) Hexait L(y(t))=Y(p). Toxal 3a BIacTUBICTIO TU(EPEHIIIFOBAHHSI OPUTIHAIY 1

BpaxyBaBIIIH IIOYaTKOBI YMOBU Ma€eMO:
L(y'(1) = pY(p)-»(0) = pY(p), L("®) = p’Y(p)— py(0)~ y'(0) = p’Y(p) . 3naiinemo
300pakeHHs [paBoi  YaCTUHU: L) = —3 3anumemMo omnepaTopHe
p —
piBHSHHS: Y (p)(p° —2p—-3) = L . Tomi Y(p)= + . 3a  3agaHuM
p-3 (p=3)(p+D)

300pakeHHAM TpeOa 3HAWTHU (PYHKIIIO-OpUTiHAT. Y JAHOMY BHUIAJKY CTyAEHTaM
MOJKHa 3allpOIIOHYBaTH POOOTy y Ipymax: Iepiia rpyna 3acTOCOBYE pO3KiIaa Ha
eJIeMEeHTapHI IpoOu 1 TaONMII0 300pa’keHb OCHOBHMX (DYHKIIH, Apyra — Teopiio

JUIIKIB.  3po3yMiIo, IO  pe3yJbTaTd  MalThb  OTPUMATH  OJHAKOBI:
y(@) = —%63’ +%e"’ +ite3’

0) 3amumiemMo XapaKTepUCTHUYHE pIBHAHHSI k°-2k-3=0, WOro KopeHi
k=3,k,=—1. Tomi 3arambHuil  pO3B’A30K  oaHOpiAHOTO V, (1) =ce” +ce”.

YacTUHHUN pPO3BSI30K HEOAHOPITHOIO Ma€ BHUIIAN y,, = Ate”. BHKOpPHCTOBYIOUH

. . 1 o
METOJI HEBHM3HAUEHUX KOE(DIIEHTIB 3HAXOJUMO A= 1 3arajgpHUM  PO3B’SI30K
. _ 3¢ —t 1 3t : o
HeojHopinHoro y, (f)=ce +ce’ + Zte . A Jam 3HaXOJUMO YACTUHHUH

(okpeMuii) po3B’sI30K, BpaXOBYIOUH MMOYATKOBI YMOBHU: y(f) = _%83, +%e" +%te3’ :

Takum yuHOM, Marepiajd HaBYAJbHOI JUCUMIUIIHUM BIJKPUBA€E MIUPOKI
MOXJIMBOCTI JiJ1s1 POpMYBaHHS METOI0JIOTIYHUX 3HAHb 1 BMiHb MAaHOyTHROTO BUMTEIIS
MaTEeMaTUKH.
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A.A. Kaabuyk, B.€. Ilepecynbko
M. BigHug

PO3B’S13YBAHHS ITPUKJIA JTHUX 3AJIAY I3 CTEPEOMETPII B
ITPOLIECI OPTAHI3AIII HABYAJIBHO-III3HABAJIBHOI JISIJIBHOCTI
Y BUIIIA HIKOJII

Anomauia. Cmammsa npuceéayena npobiemi  opeauizayii  HABUATbLHO-
NI3HABANLHOI  OislibHOCMI cmyOeHmis. Buznauena MONCIUGICMb BUKOPUCHIAHHSL
NPUKIAOHUX 3a0ad, SK O00H020 3 Memooi8 GUpileHHs OaHoi npobiemu.
IIpooemoncmposano npuxiad po3e’sa3y8aHHs OOHIEI NPUKIAOHOT 3a0adi, Wo Modice
Oymu 8UKOpUCMAHA 8 NPoYeci 0p2anizayii HABYAIbLHO-NIZHABAILHOL OISLIbHOCMI NPU
BUBYUEHHI cImepeomempii.

Knrwouoei cnoea. Opeanizayis Has4anvbHO-NI3HABANLHOI OiAIbHOCMI ) SUWil
WKOTL, NPUKIAOHA CIPAMOBAHICIb, NPUKIAOHT 3a0ayi, cmepeoMempuiti 3a0ayi.

Annotation. The article is devoted to a problem of the organization educational
and informative activity of students. The possibility of using applications as a method
of solving this problem. Demonstrated application example of solving a task that can
be used in the process of teaching and learning of geometry in the study.

Keywords. Organization of teaching and learning activities in higher education,
applied focus, application problems, stereometric task.

IMocranoBka npodaemu. Ha cydacHomy erari po3BUTKY HayKa CTHUKA€ThCA 3
BEJIMKOIO KUIBKICTIO TPOoOJieM, OAHIEIO 3 SIKUX € MpobiieMa opraHizailii HaBYajJbHO-
Mi3HABAJIBHOI MISNIBHOCTI y BUIIIHM 1iKkoii. Pi3HOMaHITHI mpodecii Ta creniaabHOCTI,
0 3100yBalOTh CTYJEHTH BUIIUX IIKUI, 3MYUIYIOTh MO-HOBOMY 3BEPHYTHUCH [0
3aKOHIB MaTe€MaTHKH, Ta CTEpPEeOMEeTpii 30KpeMa, PO3BUTKY IPOCTOPOBOI ySIBU Ta
TBOpUOro MucieHHsS. OJHUM 13 MEpeBIPeHUX Ta JOCTYNHUX NUIAXIB aKTHUBI3aLii
HABYAJIbHO-MI3HABAIBHOT [ISJIBHOCTI Ta TMIJBUILIEHHS €(EKTUBHOCTI  HaBYaHHS
CTYJEHTIB TIpU BHUBYEHHI TeOMETpii € BIJAMNOBIIHA OpraHizalis CcaMOCTIHHOI
HaBYaIbHOI POOOTH, BHUKOPUCTAHHS Ha 3aHATTAX PI3HUX METOAMK, TEXHIK,
1H(pOopMaIliiTHO-KOMYHIKAI[IHHUX TEXHOJIOT1H, IIIKaBUX 3a/1a4.

[IpoGnemoro ocmiKeHHs 3aliManach BEJIMKA YaCTUHA MEePEJOBUX TICUXOJIOTIB
Ta MeJaroris, M0 CBIIYUTH NPO T€, 1110 BOHA € IOCUTh AKTYaJIbHOIO.

[locTae muTaHHs, a YU MOKHA B3araji 3a JOMOMOIOI0 MEBHOI KOHKPETHOI
METOJMKM YW TEXHOJOrIi CHOHYKATH Y4YHIB JI0 aKTUBHOI HaBYAJIbHO-T13HABAJIbHOI
JISTBHOCTI Ta 3aI[1KaBJIEHOTO BUBUYECHHS TEMU?

Meta panoi myOaikamii. [IpogeMoHCTpyBaTH MOKIMBOCTI BUKOPHCTAHHS
MPUKIAIHUX 33/1ad y Tpolleci opraHizallli HaBYaJbHO-II3HABAIBHOI MiIsUTBHOCTI Mif
yac BUBYEHHS CTEPEOMETPIT y BUILIM LIKOJI.

Buxkiax ocHOBHOro wmarepiany. VY cydacHOMy Kypcl cTepeomeTpii
CTYJIEHTaM BUIIMX IIKUI BaXXKO 3PO3YMITH, y SKHX c(epax peasbHOro XHUTTS BOHU
3MOXYTh BUKOPUCTATU OTPUMaH1 3HAHHS. 3HUKA€ MOTUBAILIIS 10 BUBYEHHS F€OMETPIi
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1 ctepeomeTpii 30kpema. OpranHizyBaT HaBYAJIbHO-ITI3HABAIBHY AISUIBHICTH MOXKHA
32 paxyHOK JAEMOHCTPYBaHHsSI MPAKTUYHOI'O 3aCTOCYBAaHHs cTepeoMeTpii. Peamizanis
MPUKIAJHOI CIPSIMOBAHOCTI € aKTYaJbHOIO CBOTOJIHI, OCKUIBKM II€ PO3BUBAE
MIPOCTOPOBE YSBICHHS CTYACHTIB, A€ MOXJIUBICTh OAUUTH 3aCTOCYBAHHS T€OMETPil y
KUTTI. JleMoHCTparllis 311HCHIOEThCS 32 PaXyHOK MPUKIAIHUX 33]1ay.

[linq nmpukiagHUMU 3aJadyaMd B MaTeMaTHIll 3AeOUIbIIOro po3yMiloTh Taki
3a/1ayl, YMOBHU SKUX MICTSTh HEMaTeMaTU4HI MOHATTS.

[IpuknaaHa 3a7a4a MOBUHHA 3a/I0BOJIBHATH TaKi YMOBHU:

* TUTaHHS 3a4a4l (GOPMYJIOETHCA TaK, SIK BOHO 3a3BUYal (OPMYIIOETHCA Y

JKHUTTI;

* PO3B’A30K 3a/1aul Ma€ MPAKTUYHY 3HAUYUMICTb;
* JlaHl Ta IIyKaHl BEIUYMHM 337adl MalOTh OyTH pealbHUMHU, B3SITUMH 3 KUTTS.

2]

Po3B'si3yBaHHS TpUKIaAHUX 3a7a4 CHOpHUsE O3HAWOMIICHHIO CTYACHTIB 3
poOOTOI0 MIAMPUEMCTB, Traldy3eil HapOJHOTO TroCHOoJapcTBa TOIIO. BukopucTtaHHS
MPUKIIAIHUX 3a]a4 JI03BOJISIE BJIaJI0 CTBOPIOBATU MPOOJIEMHI CHUTYyallll Ha 3aHATTSX.
[1].

[Ipuknaani 3amayi, M0 MOXYTh OYyTM BHKOPHUCTaHI B OpraHizailii HaBYaJbHO-
M3HABAJIBHOI JISUTLHOCTI HA 3aHATTAX Y BUIIIN IIKOJI: 3a/1a4yl 0€3 YHUCIOBUX JAHUX
Yy 3aja4i-3alUTaHHs, 1110 BUHUKAIOTh Y MPaKTUYHIN AISUIBHOCTI Jojei. (SIk 3HaiiTH
niametp nepeBa? SIK BUMIpATH KyT Haxwily pAaxy? SIK 3HaWTH TOBIIMHY apKylla
BallIOr0 MiJpyYyHUKAa 3 MareMatuku? Sk 3HaiiTh o0’em cipHuka?). 3amaui 0e3
YHUCJIOBUX JAHUX: 3aJlayl Ha MoOyJ0BY, FTEOMETPUYHI 3a/1aul Ha eKkcTpeMymu (Sk 3
MeTajeBoi MJIACTUHKU, M0 Mae (GopMy TPUKYTHHKA, BUPI3aTH KBaJapaT HAWOUIBIION
moni?).[3]

Po3p’s3anHss  mpoOieMu opraHizalii HaBuYaJbHO-MI3HABAIBHOI ISJIBHOCTI
3aJIeKUTh BiJI ABOX YMHHHUKIB : MEJAroriyHoi MalCTEpHOCTI BUMTENS 1 BMIHb YYHIB
3aCTOCOBYBaTH METOJ MAaT€MaTUYHOTO MOJIEIIOBAHHS ISl PO3B’SI3yBaHHS CIIOYATKY
HaBYaJIbHUX, a MOTIM 1 pealibHUX MPOOJIEM.

Meronuka BUKOPUCTaHHS 3aJad MPUKIAIHOTO XapakTepy B oOprasizamii
HABYAJIbHO-II3HABAIBHOT JISJIBHOCTI CHpPUS€ MIJBUIIEHHIO $SKOCTI MaTeMaTH4HOi
MIJTOTOBKH CTYJIEHTIB, MOCHJIIOE€ X TMi3HABAJIbHY [ISJIBHICTb, (POPMYy€E MO3UTUBHI
MOTHBM HAaBYaJIbHOI MJISUIBHOCTI, CHPHUSAE JOCSATHEHHIO CTYJEHTaMH MPaKTUYHOI
KOMIIETEHTHOCTI, OBOJIOJIIHHS MalOyTHROIO Mpodeci€ero.

VY mporeci po3B’sA3yBaHHS MPUKIAIHUX 3a/lad BHUCBITJIIOIOTHCS BCl €Tamu
MaTeMaTUYHOTO MOJIEIIOBaHHS. B y3arajibHeHOMY BUTIIAL, 1IE:

1) mepexnaa 3amayi 3 NPUPOJHOI MOBH Ti€l raiy3i, /e BOHa BHUHHUKJIA, HA MOBY

MaTeMaTUKH;

2) po3B’si3yBaHHS OTPMMAHOI MaTEMaTUYHOI 3aja4i;
3) mepexiaa po3B’sA3Ky MaTeMaTUYHOI 3a7adl 3 MOBU MaTEMAaTUKH, HA MOBY TI€i

ranxysi, ¢ BOHa BUHHKJIA. [4]
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JlekiibKa MpUKIAAHUX 3aJ1ad, 110 MOXKHA 3alpONOHYBaTH CTYJICHTaM IIiJl 4ac
BUBYECHHS CTEPEOMETPIi:

3amava 1. Panime, a mojexyau 1 3apa3, s BUTOTOBJICHHS CHPHOI MAaCKU
BUKOPHUCTOBYBAIHM (pOPMY Y BUTJISA1 IPABHIIBHOI 4-KyTHOI 3pi3aHoi nipamiau [4].

Bona cknagaetscs 13 4-Xx OIYHMX JOIIEYOK, 3 €JHAHMX KpPIOYKaMH, JTHA
(MEHIIIOi OCHOBH) 1 JIOIIEYKH (BOHA CKJIaJa€e OLIbILY OCHOBY) JAJIs MiAKIAJaHHS 1 Ml
Bary, SIKOI0 HaJaBIIOIOTh Ha cup. BusHauutu BUCOTY GopMH, SKIIO IJIOMA OIYHUX
nomeyok cknagae 1700cm?; mmoma Bcix gomedok 2376 cM?, a BucoTa Oi4HOT
notieuku — 25¢cm (puc. 1).

Puc. 1

3anaua 2. I'opuiuk AJig KIMHaTHOT pOCIIMHUA Mae GpopMy KoHyca. JlHo ropiiuka
3aiimae 113 cm?, Bucora nopiBHoe 20 cM, a BUCOTa MOT0 CTIHKHU BiJ] OJHOTO Kparo J0
iHmoro — 20,5 cm. N'ocnioauHi Tpeba nepecaauTu KIMHATHI pocauHu. ["opiiukiB y Hei

10, a xopiuHs 3aiimae npubnmsHo 407/ 06’emy. CKiIbKH rocroanHi Tpeda KymuTH

3eMJII, SKIIO 3eMIIs Ma€ OyTH IyXKOIO Ta ii ryctuHa ~ 1,51/cm? [4].
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Po3B’s13aHHs PUKIAIHUX T€OMETPUUHUX 3a/1a4 BUCTyNa€e e(heKTUBHUM 3aCO00M
oprasizauii HaBYaJIbHO-MI3HABaIBHOI AisuIbHOCTI cTyAeHTiB. lLle BinOyBaeThcs
3aBJSIKM MIJBUIIEHHIO MI3HABAJIBLHOTO 1HTEPECY, 30CEPEIKEHHIM yBaru Ha 3HAY€HHI
Tr€OMETPUYHUX 3HaHb Y PEAbHOMY SKUTTI.

BucnoBku. Po3B’s3yBaHHS Y4YHSIMU NPHUKJIQJAHMX 337a4d B IPOLECI BUBUCHHS
CTEpeOMEeTpii, CcHpusie Opraxizaiii HaBYAIHHO-MI3HABAIBHOI MISUTBHOCTI YYHIB
CTapIIOl WIKOJM, JO3BOJIAE€ PO3LIUPUTH iX CBITOIVISAA Ta AaKTUBI3yE PO3YMOBY
TISUTBHICT. 3a7avl MPUKIAAHOTO 3MICTY JOMOMAaraloTh YYHSAM TNIHOLIE 3pO3YyMITH
aOCTpaKTHMI TEOPEeTHMYHMI MarepiajJ Ta CIHOHYKAae 10 3alllKaBICHOCTI CBOEIO
npodeciero 3 MaTeMaTUYHOT TOYKH 30Dy .
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PO3B’SI3YBAHHS TPAHCIIOPTHOI 3AJIAUI 3A JOIIOMOI'OIO I'PA®IB

Annomayia. YV Oaniti cmammi 00CHIOACYEMbCA MPAHCNOPMHA 3a0ayad 31
CKIAOAHHA ONMUMANILHO20 NIAHY NePeBe3eHHs BAHMANCI6 3a 00NOMO20l0 meopii
epaghis, BUKOPUCMOBYEMbCA NPUHYUN  PO3B8 A3AHHA MPAHCNOPMHUX 3a0a4 3d
00NnoM02010 2paghis, po32is0aEMbCs NPUKILAO PO38 A3)8AHHA MPAHCNOPMHOL 3A0aUL.

Knrowuoei cnoea: meopia epaghis, mpancnopmua 3aoaua, niax nepese3eHb.

Annotation. This article deals with transport problem of optimal transportation
plan using graph theory, using the principle of solving transportation problems using
graphs, is considered an example of solving the transportation problem.

Keywords: graph theorythe transport task, transport plan.

Teopis rpadiB — oauH 13 (QyHIAMEHTANbHUX 1 HAWLIKABIIUX PO3ILIIB
JTUCKPETHOI ~MaTeMaTHKU. BBakamoTh, MmO Teopito TpadiB  3amovyarkyBaB
mBelnapebkuii Marematuk Jleonapa Einep (1707 — 1783), skuit y 1736 poui
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chopmyIroBaB 1 po3B’s3aB 3aaady npo KeHircOep3bki MOCTH, KOTpa IMI3HIIIE cTaia
KJIAaCMYHOO 3aj1aueto Teopii rpadis [1, c. 4].

TpuBanuii yac 1151 Teopis HE po3BUBajacs, Julle B cepeauHi XX CTOJITTS 3HOBY
3’BHUBCS 1HTEpec A0 NpobiieM Teopli rpadis, 30kpema B Aurmii. Haitbinbm BigoMoro
3a/1ayero-mpo0IeMoI0 TOro Mepioay € 3agada 4oTUpbox ¢apld, sKy cPopMyIroBaB
Ortoct ne Mopran y 1850 poui. Bimomocti 3 Teopii rpadiB TpaauiiiiHO BKIIOYATUCS
B Kypcu KIOEpHETHKHM, a Ti3Hime W 1H(HOPMATHKH, OCKUIBKHA TIpadu BUSBUIUCA
MOTYHUM 3aco00M 1H(OpMaALIAHOTO (MAaTEMAaTUYHOI'O0) MOJEIIOBAHHSA CTPYKTYP
CHUCTEM 1 MPOIIECIB, MPEACTABICHHS 3a7a4 1HGOPMAIIIHHOTO XapaKTepy.

['padpu BUKOPUCTOBYIOTHCS MPAKTUYHO B YCIX Taly3siX HAYKOBHUX 3HaHb: (13U,
O1oJiorii, XiMii, MaTeMaTHIll, 1CTOPIi, JIHIBICTHII, COLIAIBHUX HAayKaX, TEXHII[l TOIIO.
HaiiGinpiny nmonyJisipHICTh T€OPETHUYHO-TpadoBl MOJEIl MalOTh MPU JTOCHIKEHHI
KOMYHIKaIlIHHUX Mepexk, XIMIYHUX 1 TeHETUYHUX CTPYKTYP, EIEKTPUUHUX MEpEexX Ta
THIINX CUCTEM MEPEKEBOI CTPYKTYPH.

Huni teopis rpadiB HEBIMUHHO PO3BUBAETHCS 1 Ma€ IIMPOKE BUKOPUCTAHHS
TaKo)X 1 B EKOHOMIYHUX JOCHIDKeHHSX. (OCTaHHIM dYacoM yce 4YacTille
CIIOCTEPIra€eThCsl BUKOPUCTAHHS MAaTEMAaTUKU y PI3HUX cdepax 1 ramy3sax Oararbox
Hayk. lleil mpoliec TOPKHYBCS TaKOXX €KOHOMIUHOI cdepu. s BialIyKaHHS
HAaWKOPOTIIOro 4u 00 ’i3HOr0 HUISIXY, pallOHAIBHOTO MapUIPYTy MepecyBaHHS, AJiA
onTUMi3aIlli BApOOHUYOTO UKy BUKOPUCTOBYETHCS TEOPis rpadis.

B exonomiuHii ramy3i 3amadl Teopii rpagiB BUKOPUCTOBYIOTHCS IJIsl IPUUHSATTS
ONTUMAJIBHUX PO3B’A3KIB Ha KOXKHOMY €Tall, MPUYOMY KOKE€H PO3B’SI30K TaKOXK €
onTuMaibHui. KiacMuHUM MNpPUKIAIOM TakuX 3a7ady € MPAKTUYHE BUKOPUCTAHHS
«CKYTIOTO» aJITOpPUTMY JJIsI BHUPIIMIEHHS E€KOHOMIYHUX mpobsieM. JlaHuil airoputm
MOJIATAE B TOMY, IO KIHIIEBUH PE3yJIbTAT JOCITAETHCA 3 HAMMEHIIIMMU 3aTPaTaMH.

Posrnsinemo Ha mpuKkiaal po3B’s3yBaHHS TpaHCHOPTHOI 3anmayi [2, c. 165] 3a
J0TOMOTo0 rpadiB. Y 1bOMY BHUIAJKy BepIIMHAM rpadiB BiIMNOBIIAIOTH ITYHKTH
pO3MillleHHS (YU BIJIBAHTAKECHHS) TOBApYy; OpPIEHTOBaHE PeOpPO, KOTpe 3’€AHYE OJIHY
BEpIIMHY 3 IHILIOK, BKa3y€ HAa MOXJIMBICTh TPAHCHOPTYBaHHS TOBAapy 3 OJHOIO
MYHKTY B 1HIIHA.
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Ilpuknao. JIBa nianpuemcTBa A 1 B mocTtadaioTh CBOIO MPOAYKIIIO Yy MyHKTH D,
F, E gyepe3 tpan3utHuil nyHkt C. BuxigHi naHi 3aaa4i npeacTaBiIeHO 3a JOMOMOTO0
rpada (puc. 1).

VY naHiii 3aja4i € J1Ba MYHKTH BiANpaBieHHA OpoAykuii A 1 B, Tpu nmyHKTH
npusHaueHHss D, F, E 1 oguH TpaH3uTHUd nOyHKT C, 4Yepe3 SKUM HPOXOIUTH
TpaH3uToM npoaykiis B 06’emi 100 + 200 = 300 oaunuib. Tomy B myHKTI D MOxke
sHaxoautucs 300 + 50 = 350 ox., B mynkti F — 300+ 100 = 400 ox. Bapricts
MEepPEeBE3CHHs] TMPOJYKIII 3a3HayeHO HaJl JAyraMu, KOTpl 3’€IHYIOTb MYyHKTU
TpaHCIIOPTHOT Mepexi. [[ns MojaenoBaHHS HEMOXXIHUBOCTI TMEpPEeMIIeHb MiXK
MyHKTaMU, $IK1 HE 3 €AHaHl1 AyraMu, BapTICTh MepeBe3eHb sl HUX NMPUUMAETHCA HA
KUIbKa TOPAJKIB OUIBIIOI, HIK 1HINI BapTocTi. B mboMy mpukiaal ix MoOKHa
npuitHaTu piBHuMU 100. BapTicTe nepeBe3eHHs BCEpEeAMHI MYHKTY NPUHAMAETHCA
PIBHOIO HYJIIO.

B naniii 3amaui OyneMo BUKOPHUCTOBYBATH JIBOJOJIBHI (BOYACTKOB1) Tpadu.
JBononbHUM HazuBaeThes rpad G = (V, E) (V' — MHOXMHA BeplIuH, £ — MHOKHUHA
pebep), MHOKMHY BEPIIHH KO0 MOXHA pO30UTH Ha B MIAMHOXUHU V; 1 V> Takum
YUHOM, IO KO>KHE peOpo rpada 3’eqHye NesKy BEpUIMHY 3 MHOXKHHH V; 13 JE€SKOIO
BEPIIMHOIO 13 MHOXUHU V> [1, ¢.54].

OTxe, po3rIsIIAEMO JABOJOIBHUM Tpad, MyHKTH MOCTAYaJIbHUKIB 1 CIIOKUBAYiB
MOMapHO 3’€IHYyeEMO peOpaMHU HECKIHYEHHO TMPOMYCKHOI 3JaTHOCTI 1 WLIHM 3a
OJIMHULIIO MOTOKY ¢jj. JI0 KOXKHOTO MOCTaYaJIbHUKA IITYYHO MPUETHYEMO JKEPEO.
[IponyckHa 31aTHICTD pedep 13 JKepesa B KOXKEH MYHKT BUPOOHMIITBA PiBHA 3amacy
MpOYyKIIi B IboMY YHKTI. L{iHa 32 oguHUII0 MOTOKY B IMX peOpax piBHA 0.

Jlami po3B’si3y€eThes 3ajada 3HaXOHKEHHSI MAaKCUMAJILHOTO TTOTOKY MiHIMaJIbHOI
BapTOCTI 1 IIYKAE€ThCS caMHil JemeBuid moTik. [Ipu moBepHEHHI MOTOKY BapTICTh
BBAXKAETHCA BiJI’€MHOIO. AJITOPUTM MOXKHA 3aIyCKaTH U ojipazy — 0€3 3HaXOIKEHHS
OMOPHOro IIaHy. AJie B I[bOMY BMIIaJIKy PO3B’S3yBaHHsS OyJe IO TPUBATILIUM.
BukoHaHHS aaroputMy BinOyBaeThes He Oinbline HiK 3a Q(V, ¢) omepariii, 1€ e —
KUIBKICTh pedep, a v — KUIBKICTh BEpIIMH. 32 YMOB BHUIMAJKOBO MIAIOpaHUX JaHUX
3a3BHYail HEOOX1THO MeHIIe oneparii — Q(v, e).

[Ipu po3B’a3yBaHHI He30adaHCOBAHOI TPAHCHOPTHOI 3aJadi 3aCTOCOBYIOTH
MIpUNOM, SIKUM J103BOJIsi€ 3poOuTH ii 30amancoBaHo. {15 1boro BBOASTH (BIKTHBHI
MYHKTU NMPU3HAYEHHS Y BiANpaBieHHs. BukoHaHHs OajlaHCy TpaHCHOPTHOI 3ajadi
HEOOX1HE JUIsi TOro, 100 MaTu 3MOTy 3acTOCYBAaTH aJrOPUTM PO3B’SI3yBaHHS,
noOyJ0BaHUI Ha BUKOPUCTAHHI TPAHCIIOPTHUX TaOJIULIb.

Takum 4YMHOM, MOXXHA 3pOOUTH BUCHOBOK, IO Teopis rpadiB, K OIUH 13
PO3ALTIB JUCKPETHOT MATEMATHKH, MA€ IMIMPOKE 3aCTOCYBAHHS, K Y MOBCIKICHHOMY
KUTT1 JIOJWHU, TaK 1 y PI3HUX HAYKOBUX Taly3siX, 30KpeMa B €KOHOMIIl Teopis
rpadiB JomoMarae y BUPIIICHHI MpoOsieM HalOUIbil €(EeKTUBHOIO IUIaHyBaHHS
npolecy BUPOOHULITBA, @ TAKOXK 3HUKEHHS TPAHCIOPTHUX BUTpAT. 3a JOMOMOTOIO
rpadiB MOXKHAa HAO4YHO 300pa3uTH ONTUMAJIbHE TMEPEMIIICHHsS BaHTaXIB BiJ
MOCTAYaJIbHUKIB 0 CIIOKMBAYIB.
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HOBYAOBA Y3AT'AJIBHEHb MHOKUHHU KOMINVIEKCHUX YUCEJL, K
OCHOBA ®OPMYBAHHS Y CTYJIEHTIB HABUYOK JOCJIJHUIIbKOI
JAIAJIBHOCTI

Anomauia. Y cmammi pos3ensioacmocs y3a2aibHeHHs MHONCUHU KOMNAEKCHUX
yucen K OCHO8A (POPMYBAHHA Y CMYOEHMIB HABUHUOK OOCIIOHUYbKOL OisLIbHOCTI

Knwuosi cnosa: MHoxCUHa KOMNIEKCHUX Yuces, NHIUHUL NPOCMID, CAPANCEHUU
esleMeHm.

Annotation. In the article summarizing the set of complex numbers as a basis
for formation of students' research skills.

Keywords: a set of p complex numbers, a set of q complex numbers, linear
space, conjugate element.

IMocranoBka mpoGJsemu. MaiiOyTHIi BUMTENb MaTEMAaTUKH MOBUHEH YMITH
KOHCTPYIOBaTH 1 JOCHIIKyBaTH HOBI MareMmaruyHi o0’ekTu. | Tomi piBeHb Horo
npodeciiiHoi MIArOTOBKM 3Ha4HO 3pocTae. [[poro MoxHa AOCATTH 1 PO3B’SA3YyIOUU
3a/layl B paMKax HaBYaJIbHOI IPOrpaMu 1 B IPOLEC CAMOOCBITHBOT A1SUTBHOCTI.

Meta panoi ny6Jaikamii — mokasaTd OAMH 13 METOJMIB MOOYJZOBH HOBOTO
MaTeMaTUYHOro 00’€KTy. A caMe : MoOya0Ba y3aralbHEHHS MHOXXUHU KOMIUIEKCHUX
qHCe.

OcHoBHa 3aja4ya Takoi MoOya0oBUM — 1€ (OPMYBAHHS Y CTYJEHTIB HAaBHUYOK
BJIACHOI JOCIITHULBKOI A1SUIBHOCTI.

Buxknax ocHoBHOro wmarepiaiay. Hexallih maeMo KBaJpaTHHWA TPUWICH

X'-2px+q,yskoro p,qeR, p’—q <0,1Hexal [ KOpiHb IILOTO TPUUJIEHA, TOOTO
I’-2pl+g=0. (1)
3a 0a3uCHY MHOXXUHY BI3bMEMO MHOXUHY
C,,=ta+bl|a,beR;. (2)

HanimuMo 10  MHOXKHMHY  JBOMa  ONEpamisMd Yy  Takud  Ccrocio:
Va +bl,a,+bleC,

a+bl+a,+bl=a+a,+(b+b)l, 3)
(a,+bI)a,+bl)=aa,—qbb,+(ab,+ba,+2pbb,)I,
1 10CTIANMO, Ky anreOpaidyHy CTpYKTYpy Mae MHOXUHa (2) 3 oneparismiu (3).
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Hacammnepen oueBuaHO, 110 oOmepallis J0JaBaHHS € KOMYTAaTHBHOIO 1
acoIllaTUBHOIO, a 32 HEUTpaJIbHUI ( HYJbOBHM ) eIeMEHT cJiij B3aTH eieMeHT 0+0- /.
Jlerko mepeBipuTM , IO JUIA KOXHOrO enementa  a+bleC, Maemo

IPOTUIIEKHUI €1eMENT -a+(—b)] € C,  Takuid, mo a+bl+(-a+(-b)1)=0+0-1

Omxe, C,, BIIHOCHO J0JaBaHHs € a0EIEBOI0 IPYION.

Omneparliss MHOKEHHSI O3HaueHa 3 BpaxyBaHHSAM yMOBH (1), TOOTO MHO>KEHHs
nBOX eneMeHTiB 3 C, ~ BHKOHYETbCS SK MHO)KEHHS MHOIOWIEHIB 3 BPaxXyBaHHAM
Toro, mo [I°=—-q+2pl. (4)

VY 3B’S3Ky 3 LIUM JIETKO MEPEBIPUTH, 1110 ONeparlisi MHOXKEHHS € KOMYTaTUBHOIO 1

acoIllaTUBHOIO.
Hami, nsa 6yas-sixoro a+bl €C, (a+bl)(1+0I)=a+bl, ToOTO enement 1+0/

€ HeUTpaIbHUM (OJMHUYHUM ) €JIEMEHTOM BIJITHOCHO MHOKEHHS.
Jns xoxunoro a+bleC, icHye eauHuMid eneMeHT a+2pb-bl Ttakuii, mo

(a+bl)a+2pb-bl)=a’+2pab+qgb’.

Bbynemo Ha3zuBaTH L€l eleMEHT CHpsbDKeHUM N0 a+bl 1 mo3Hayatu a+bl,
T00TO, a+bl :=a+2pb—bl (5)

(a+bl)a+bl)=a’+2pab+qgb’

(6)
Bokpema, ] =2p-1,a, orke, a+bl =a+hl .
Kpim toro I =I(2p-1)=g¢q, (7)
a i eneMeHTIiB BUrsiny a+0I maemo a+0/=a+0-1 1 (a+bl)(a+0-1)=a’.
Hexaii a+b] nOBUIBHHHA €JI1€EMEHT 3 C,, BIIMIHHUH BiJ HYJIbOBOT'O €JI€MEHTa
0+0/. Tom1
(a+bI) a+2pb b I):a +2pab+b N
a’ +2pab+b’ a’+2pab+b’ a’+2pab+b’
N —ab+ab+2pb’ -2 pb’
a’ +2pab+b’
10010 Va+bl #0+0-1 icHye 0OepHEHUIl eJIeMEHT.
Takum umnom MuoxuHa C_ (6€3 HyJIbLOBOTO €IEMEHTa) € abENeBO0 IPYHOKO

I=1+01,

B1JIHOCHO MHOEHHSI.

Hapemiti, HeBaXkKO MepeBIpUTH, IO OINEpallisi MHOXKEHHS € JUCTPUOYTHUBHOIO
BIIHOCHO JOAaBaHHs, TOOTO 1s AOBUIbHMX @, +bl,a,+b,I,a,+b] 3 C, Mae micue
PIBHICTbD:

(a,+bI+a,+bI)a,+bl)=(a,+bl)a,+bl)+(a,+bl)(a,+b]I).

[TincymoBytoun 3poOjieHe, poOMMO BHCHOBOK, IO MaTeMaTH4YHA CTPYKTypa
+,-) € mojeM 3 HyJboBUM esiemeHToM 0+0/ 1 omuanuHuM enemenTom 1+07.

(C

P.q°
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VY HbOMY JUIsl KOKHOTO €JeMeHTa a+bl iCHye €eIMHUN MPOTUIICHKHUN €IeMEHT

-a—>bl , a nns koxHoro a+bl #0+0-/ icHye enuHul 0OepHEHUN

a+2pb b I3

a’ +2pab+b" a +2pab+b’
VY 1poMy MoJIi ISl KOXKHOTO eJIeMeHTa @ +bl 03HAYCHO CHPSHKCHHH CIIEMEHT
a+bl =a+bl =a+2pb—>bl Takuii , mo

(a+bl)(a+bl)=a*+2pab+qb* € HeBinoMe duCIIO.

[ToHSATTS CHpsiKEHOTO eJIeMEeHTa J03BOJISIE TIOCUTh MPOCTO 3alUCcaTH Pe3yJbTaT
IJIEHHS IBOX €JIEMEHTIB 3 C,,-

A came, U1t JOBUTBHUX enementiBa, +bl,a, +b, 1 #0+0-1
] = (al +b11)(a2 +b2[_) )
a,+b,l @ +2pab,+qb; a,+2pab,+qb,  a.+2pab,+qb;

a +bl _aa,+ qbb, +2pab, N ba,—ab,

HeBaxko TakoX EPEKOHATHCH, 110
a+bl+a,+bl=a+bl+a,+b,l,
(a,+bl)(a,+bl)=aa,—qbb,+(ab,+ba,+2pbb)I =aa,—gbb, +
+2p(ab, +ba,+2pbb,)—(ab,+ba,+2pbb,)[ =a,+bl-a,+b,]

Osnavenns: Ilone C, Oynemo HasMBaTH MOJEM P,J-KOMIUIEKCHHX YHCEN, a

HOro eeMeHTH pP,q-KOMILIEKCHUMH YHUCIIAMHU.
OueBuano, mo miaMuoxuHa {a+0/|aeR} ¢ mianone nons C, , Ipu4IoMy

BOHO 130MOp(HE MOJI0 JIMCHUX 4Yucen R, TOMy MU TOYHO Tak camo sik y momi C
orotoxkHumo mianone {a+0/|aeR} 3 nonem R, ToOTO 3amictb at+0/ Oynemo

IUCaTH MIPOCTO a.
3asznaunmo, mo noje C,  MOXKHA PO3IJIANATH 1 AK JIIHIMHUHI IPOCTIP HaJ HOJIEM

R, 60 Vz, —a+bleC,, i VAR AMa+bl)=Aa+2bl.

Tenep Hac 1IKaBUTh FreOMETPUYHA IHTEPIIPETAILIis P,q-KOMIUIEKCHUX YUCET.
Jns mouarky Ha MHokuHi C, 03Ha4uMO OimiHIMHY (opMy y Takuil crocio:

Va,+bl,a,+bleC,,

8
A(a,+bl,a,+bl)=aa,+ pab,+ pba,+qbb, ®)

ne p°—q<0.

HeBaxkko mepeBiputH, 1mo (8) 3aJ0BOJBHSAE BCl YOTHPU aKCIOMHU CKaJISIPHOTO
n00yTKY, TOOTO

Va +bl,a,+b,l,a,+bleC, ,t € R Maemo:

1. A(a, +b1,a,+b,1)=A(a, +b,1,a,+b]1),
2. A(a,+bl +a,+b,l,a,+b,])=A(a,+bl,a,+bl)+ A(a, +b,1,a,+b,1),

3. A(t(a, +b1),a, +b,1)=tA(a, +b ,a, +b,1),

184



Memoouka nasuanus mamemamuxu. Mixcnpeomemui 38’a3Ku mamemamuxu, iHhopmamuxu
ma CymincHuUx OUCUUnIin

4. A(a,+b1,a,+b1)=0,ipuaomy A(a, +b,1,a,+b1)=0 toxaii TUIbKHU TOII,
Ko a,+b1=0+01.

Omxe, (8) mnaminge moje C, . CTPYKTYPOIO €BKJIIZIOBOIO MPOCTOPY Ha MOJIEM

nicHUX yncera R.
[lo3nauatu CKaJIsipHUI 100yTOK Oynemo y  Takui crnocio:

(a,+bl1,a,+b,1):=A(a, +bl,a,+b,I).
Ckansipauii 1o0yTOK (8) OpOIKYyE HOPMY
Ha+b[”=\/(a+b1)a+b1=\/a2+2pab+qb2, 9)

KBazpar sAKoi 30iraetbes 3 (6), 1 mome C . € HOPMOBaHMM, OLIbLIE TOroO

0aHaXOBUM MPOCTOPOM.
Y HOpMOBaHOMY MPOCTOP1 y CTAaHAAPTHUHN CIIOCIO 3a1a€ThCS BiJICTaHb
d(a,+bl,a, +b,I) :Ha, +bl—a, —b2]H =

(@ ~a,) - 2p(a, - a,)(b, ~b,) + (b, ~b,)’

Ockinpkn C, € JMHIMHWA OPOCTIP HAJA MOJEM AIMCHUX YUCEN R PO3MIPHOCTI

(10)

7IBa, TO IIUJIKOM MPUPOJHO 3a 0a3ucCHI o0paTH p,q-KoMmIuiekcHi  uucna 1+07, 0+17,
100TO 11 /.

@& _p

M- Ve

OuyeBUAHO, L0 IJIS LUX YHUCEN HIH =1[7]= \/5 , cosp =cos(l,/) =

3po3ymino, 110 KyT ¢ OyJe 3aI0BOJIBHSATH YMOBH
O<g0£% , Ko p =0, %<g0<7z', akuo p<0.

VY Oasuci (1,I) enementn mons C,, MOXHA pPO3MIANATH SAK KOOPAMHATHE
NOJIaHHs €JIEMEHTIB JIIHIHHOrO NpOCTOpYy Hax mojem R, To6to z, =a+bl y Ga3uci
(1,I) € mapa niiicaux uucein (a,b).

BucHoBku. TakuM YMHOM MM TOKa3ajdd METOJI TOOYIOBH HOBOI YHCIOBOI
CUCTEMH IUIAXOM y3arajlbHeHHS MHOKUHHU KOMIUIEKCHUX YHCEIL.
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A. 5. Kanimimnuaa
c. IBaniB

OCOBJIMBOCTI HIATOTOBKU MAHBYTHIX YUUTEJIIB
MATEMATHUKHU 10 PO3BUTKY IHTEJIEKTYAJIbHOI KYJIbTYPU
YUYHIB 3AT'AJIbHOOCBITHBOI HIKOJIU

Anomauin. B oaniti pobomi 30ilicheHO anali3 npoyecy nio2omosKu Maubymuix
yuumeni¢  MamemMamuku 00  PO3GUMKY  IHMENeKMyanibHoi  Kylbmypu  V4Hig
3a2a1bHOO0CEIMHBOI WKONU, BU3HAYEHO OCHOBHI WAIAXU PO3GUMK)Y [HMENeKMYalbHOL
KYIbMYpU CHyOeHmie ma nid2omoeku ix 00 po3sumky 0aHoi Ky1bmypu 6 yuHis.

Knwuoei cnosa: inmenexmyanvHa  Kyibmypa — MauOymHwb020 — yuumeis
Mamemamuxu, npoyec po3sUmKy iHmenexmyaivroi kyaomypu yunie 3OLLI

Abstract. In the present work analyzed the process of training of future teachers
of mathematics to the development of the intellectual culture of secondary school
pupils; defined main ways to the development of the intellectual culture of students
and training them to the development of this culture in pupils.

Keywords: intellectual culture of future teacher of mathematics, the process of
the development of intellectual culture of secondary school pupils.

IMocTtanoBka npodjaemu. Po3BUTOK Jep:kaBu 3a71€KUTh B PIBHS OCBIYEHOCTI ii
rpomajisiH. Bona mparne OauuTH BHCOKOKBaTi(iKOBAaHMX, €pPYyJOBAaHUX, HAIIICHHUX
TBOpUICTIO  (paxiBIIB  CBO€i  CcOpaBu,  sKI  34aTHI  3abe3nmeuydtH  ii
KOHKYPEHTOCTIPOMOKHICTh Ha pUHKY mpani. CaMe TOMY BEIHKY pOJib TYT BIIIrpae
IIKOJIa, Yy SKIM BiOYBa€TbCSl CTAHOBJIEHHS KOXKHOI JIIOAMHM SIK OCOOHCTOCTI.
Kio4oBoio 0coGor0 HaBuampHoro mpomuecy 3Ol e Buutens. Moro ocHOBHHM
3aBJAHHSAM € HE€ JIMIIe TNepelaTd Y4YHSIM «roTOBD» 3HAaHHA, aje W HaBUUTHU
BUKOPUCTOBYBATH iX y HECTaHJAPTHUX XKUTTEBUX CUTYAIlIsIX, pO3B A3yBaTH CKJIAJIHI,
npoOsieMH1 3agadi, TOOTO chopMyBaTH IHTEIEKTYyaJdbHY KYJIbTYPY MalOyTHBHOTO
BUITyCKHMKA. [IpoTe uepe3 HepocTaTHIN piBEHb MIATOTOBKU YUUTEIIB 3pOOUTH 1IE HE
Tak MpocTo. ToMy BUHHMKae moTpeda y sIKICHIA MiArOTOBLI MalOyTHIX YYUTENIB Y
npoueci HaByaHHs BH3. Jlana mpoOiema € akTyalbHOIO 1 OTpeOy€e MOJAIbIIOrO
O3B A3aHHS.

[Tutanus npodeciiHol MIATOTOBKU YUYHUTENIB (30KpEeMa, YUYUTEIIB MATEMATHKH )
JOCIIKYBaJIO Oarato BUEHUX, cepel] SKMX BapTO BIIMITUTH JI. B. AHTOHIOK
[1], T'. M. KoBtonwk [2], M. M. Kosrontok [3], O. {. Mutnuxka [4], O. I'. Muxanina
[5].

Meta. 3paificHuTH aHaNi3 MOPOLECY MIATOTOBKM MaMOyTHIX  y4MTENiB
MaTeMaTUKH JO0 PO3BUTKY I1HTEJIEKTyanbHOI KynbTypu yuHiB 3OLL. Busznauutu
OCHOBHI IIIJISIXU PO3BUTKY 1HTEIEKTYaIbHOI KyJIbTYPH CTYAEHTIB Ta MIATOTOBKH iX 10
PO3BUTKY JaHOI KYJbTYPH B YUHIB.

Bukiang ocHoBHOro Marepiany. Bapro BiAMITUTH, 11O cepel LIUPOKOTO
pi3HOMaHITTA HaByanbHUX npeameriB 30Il, BaxnauBe wMicue Yy pO3BUTKY
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IHTEJNIEKTYaJIbHOI KYJBTYpU YUHIB TMOCiIae «MmaTemMaTuka». Hemapma roBopsTh
«Maremaruka — riMHacTUka po3ymy». JlificHo, B po1ieci ii BUBUEHHSI B YYHIB MOXHA
pPO3BUBATU: IHTEJNIEKTyaJlbHE MUCIEHHS, 1HTEJIEKTyajdbHl BMIHHS, TBOPYICTb,
MIPOCTOPOBY YSIBY, MATEMATHYHY MOBY, IO CKJIAAalOTh iX 1HTENEKTYaJbHYy KYJIbTYpY.
Opnak 1 TOro, 100 3AIMCHIOBATH MOBHOLIHHUM PO3BUTOK IHTEIEKTyalbHOI
KyJbTYpPH YUHIB MalOTh OyTH JOTPUMAaH1 Bl BAXKJIMBI YMOBHU: YUUTEIb IOBUHEH MAaTH
BUCOKHUM PIBEHb IHTEIEKTYyaJlbHOI KyJIbTYpU Ta OyTH TOTOBHM JO PO3BHUTKY JAaHOI
KyabTypu B yuni 3O111.

3abe3neyeHHs] JaHUX YMOB MOXIJIMBE 33 BUKOHAHHSI MPUHIUIY HACTYHHOCTI Y
cuctemi «lllkona — BH3y», skuii nonsrae y: ¢popMyBaHHI IHTEJIEKTYalbHOI KYJIbTypHU
yuHa y npoueci HaBuyanHs B 30111; po3BUTKY 1HTENEKTyaIbHOI KYJIbTYpU BUITYCKHUKA
3001 — maitOyTHBOTO y4MTelNsl MaTeMaTuku miJ yac HaB4aHHs y BH3; dbopmyBanni
TFOTOBHOCTI MailOyTHBOTO YYMTENsT MaTeMaTHUKWA JO PO3BUTKY I1HTEJNEKTYaJlbHOI
KyabTypH yuHi 3O111.

B pesynbraTi mocTtiiiHoi cuctemarnunoi B3aemoii 30111 1 BH3 BigOyBaeThes:
OHOBJICHHSI Ta YJIOCKOHaJEHHsS (OpM, METOMAIB Ta 3ac00IB HaBYaHHS, L0 CHPUSIOTH
MPOLIECY PO3BUTKY IHTEIEKTYyalbHOI KYJIbTYpH Y4HS, @ B MalOyTHbOMY 1 YUHUTENs
MaTeMaTUKH; 3a0€3MeUeHHs SKICHOI MiITOTOBKU YYUTENIB MAaTEMAaTUKU IO PO3BUTKY
IHTEJNEKTYaJIbHOI KyJIbTYpPH YUHIB.

PosristHemo neTtanbHilIe Mpolec MiAroTOBKA MalOYTHIX YYUTEIIB MaTEMaTUKH
0 PpO3BHUTKY IHTEJNEKTYallbHOI KyJIbTypH YuHIB. BiH ckiajaeTscs 13 JBOX
B3a€MOIIOB s13aHUX €TariB: (OPMYBaHHS IHTEJIEKTYaJbHOI KYJbTYpH MaHOYTHBHOTO
yuuTedas Ta MIATOTOBKM MOro A0 PO3BUTKY JaHOI KYyJIbTypH YYHIB, fKI CHIJ
3MIICHIOBATH OJIHOYACHO 1 CUCTEMATUYHO MiJ yac HaByaHHs y BH3.

Tak Ha nepwiomy Kypci CTyIEHTIB CIIiJl 3a]y4aTd J0 y4acTi B IHTEJIEKTyaJIbHUX
irpax, Kl CIpUSIOTh PO3BUTKY: IHTEpECYy Ta MO3UTHUBHOTO CTaBJIEHHS 10 OOpaHOi
npodecii, 3aliKaBIEHOCTI, ITPOBOrO a3apTy, IMpParHeHHs J0 CaMOBUPaKCHHS,
CaMOBJIOCKOHAJICHHSI, TBOPYOCTI (Momugayitina nio2omoska yuumeJs), MIITHOCTI Ta
THYYKOCTI 3HaHb 3 OCHOBHHMX ()aXOBHUX JHUCLUUIUIIH (meopemuuHa nio2omoexa
yuumesns); 1HTEIEKTYyaJIbHOTO MHUCIEHHsS (3JaTHICTh 10 aHajidy, MOPIBHIHHS,
kjnacudikamii 1 T. 1.), IHTEIEKTyaJIbHUX YMIHb Ta MaT€MAaTHUYHOI MOBH (MpakmuyHa
ni020moeKa yuumess).

KpiMm TOro mMaitOyTHIM yyuTeNsIM MOTPIOHO MPOMOHYBATH HECTAaHAAPTHI, TBOPYI,
JNOCHITHUIBKI  3ajayl, 3ajJy4aTH JO HANUCaHHA MaTeMaTUYHUX TBOPIB 3
BUKOPUCTAaHHSM Cy4aCHUX MaTeMaTUYHMX IMAKETIB, a TAKOXK 10 Y4acTl y rypTKax, 110
e(EeKTUBHO CTIPUSE PO3BUTKY iX IHTEJIEKTYaJIbHOI KYJIbTYPH.

@dopMyBaHHSI IHTENEKTyaldbHOI KYyJIbTYpH CTYIEHTIB Ma€ BinOyBaTUCSA
napajiefibHO 13 iX MIATOTOBKOIO J0 PO3BUTKY J1aHOI KYJBTYpH B YUHIB. 3a3HaYUMO,
10 Ha MEpUIOMY Kypci 0COOJIMBY yBary Ciijl 3B€pHYTH Ha MOTHUBAIIHY MIATOTOBKY
MalOyTHIX YYMTENB, SIKa TOJIATa€ B YCBIJOMJICHHI HMMH Ba)JIMBOCTI TPOIECY
PO3BUTKY IHTENIEKTYaJbHOI KyJbTypH Y4YHIB Ta (pOpMyBaHHI CTiIHKOI MOTHBaLIi Ta
MparHeHHs 3A1ICHIOBaTH HOro y HaB4yajibHOMY Tiponect 30O11.
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Ha opyzomy kypci 3 MeTOIO PO3BUTKY IHTENEKTYyalbHOI KYJIbTypH CTYJICHTIB
MOXJIMBE BKJIIOYEHHS iX JI0 HABYAJIbHO-JOCIIJHUIBKOI Ta HAyKOBO-AOCIIAHOI
TUSTIBHOCTI  (30KpeMa, BHUKOHAHHS 1HAMBIAyaJIbHUX HABYAIBHO-IOCIITHUILIBKUX,
TBOPUYUX 3aBJIaHb, CIPSIMOBAHUX Ha MIATOTOBKY MaHOYTHIX YUYUTEIIB O PO3BUTKY
IHTEJNIEKTYaJIbHOI KYJIbTYPH YUHIB), B XOJlI 31MCHEHHS SIKOT y MaOyTHIX YUYUTENIB:
hopMy€eThCSl TIParHEHHS 10 TBOPUOCTI, CAMOOCBITH Ta CAMOPO3BUTKY (MOmMuUsayiliHa
niocomoska  yyumens), 3HAHHSA CTalOTh  MIIHIIUMUA Ta  CHUCTEMHIIINMH,
YIOCKOHATIOIOTHCS HABUYKUM MHCICHHS, (OPMYeTbCS yMIHHS aHali3yBaTH Ta
BUJIUIATH TOJIOBHE CEpeJll BEJIUKOI KIIBbKOCTI 1HhOpMalii (meopemuuna niocomosxa
yuumens); GOPMYIOTbCS YMIHHS BUKOPUCTOBYBAaTH HAOYTi 3HAHHS y HECTaHJAPTHUX
CUTYAIlSIX (NpaKmuyHa nid20moska yuumens).

[103UTUBHO Ha PO3BUTOK IHTEIEKTYaTbHOI KYJIbTYpH BIUIMBAE YYaCTh CTYJICHTIB
y TypTKaX, KOHKypcax, KOH(epeHLisIX Ta oJIIMITiaiax.

Ha mpemvomy kypci mMalOyTHI y4uTeni MaTeMaTHKU MPOJIOBXKYIOThH Opatu
y4acTh y TypTKaxX, KOH(EPEHIIiAX, ONIMITIaax, a TaKOXK JOJIY4YaloThCs 10 y4acTl y
npobnemHux rpynax. CTyaeHTH 3aiiMaloTbCcsl HalMCaHHSAM KypcOBUX poOIT Ta
JOTIOBIJIEH, IO CHPSMOBAHI Ha iX AKICHY MIJATOTOBKY /10 PO3BUTKY 1HTENEKTYaJbHOI
KyJbTYpPH YUHIB.

Ha uemeepmomy kypci mailOyTHIX y4YUTENIB MaTeMaTHUKU CIiA JOJy4daTH [0
y4acTi y MPOEKTHIN AISIBHOCTI Ta BeO-KBECTaX, sIKi COPsIMOBaHI Ha (POPMYBaHHS Y
HUX: TparHeHHs JO0 TBOPYOCTi, CaMOOCBITH, CaMOPO3BHUTKY, CAMOBHPAXEHHS
(Momusayitina niocomoeka yuumess), HTEICKTyalbHOTO MUCICHHS (meopemuyHna
ni0o2omoeKa yuumers); IHTEJICKTyalbHUX YMIHb Ta MATEMAaTHUYHOI MOBH (NPAKMUYHA
ni020moeKa yuumeis).

Cryaentam TOTpIOHO TMPOMOHYBAaTH BIAMOBIIHY JO OKPECIEHOI
npo0IeMu TeMaTHKY JJIsl HAIMCAHHS CTaTel, TBOPUYUX POOIT Ta TUIIIIOMHOI POOOTH.

BaxxnuBuM y miaroToBLi MaOyTHIX YYUTENIB MaTEMAaTUKH € IX y4acTb Yy
po3po0ieHOMY HamMu TYpTKy «PO3BUTOK 1HTENIEKTyaJbHOI KyJbTypH YyuHIB». Ha
3aHATTSIX JAAHOTO TYPTKa CTYJEHTH MalOTh 3MOTY J13HATUCS MPO: METOIU BUSBICHHS
piBHS CPOPMOBAHOCTI IHTEIEKTYaIbHOI KyJIbTYPH YUHIB; BIKOBI OCOOJIMBOCTI YUHIB Yy
chepl  IHTENEKTYyaJIbHOTO  PO3BUTKY OCOOMCTOCTI; CYTHICTb 1 CTPYKTYpY
IHTEJNIEKTYaJIbHOI KyJIbTYpH Y4HIB; (hOPMH, METOIH, 3aCO0M Ta TEXHOJOTIi (30KpeMa,
IHHOBAI[IHI METOJMKH, 1THTEPAKTUBHI Ta 1HPOPMaLIHHO-KOMYHIKAIIIHI TEXHOJOT1)
PO3BUTKY JaHOI KYJbTYPH B YUHIB.

[lo3uTuBHMM € Te, 10 TYPTOK MPOBOJIUTHCA O€3MocepeHbO NeEpen
MeJaroriyHo0 MPAKTUKOIO CTYJEHTIB, TOMY BOHU MalOTh 3MOTY BUKOPHCTATH HAOyTI
3HAHHS Ta YMIHHS y HaBuajgbHOMY npouieci 30, B xoai mpoxoaKeHHs TPAKTUKU Y
MalOyTHIX YYUTENIB MaTeMaTUKU: (OPMYETHCS THTEPEC Ta MO3UTHUBHE CTABIICHHS 10
BJIACHOI Mpo@ecii; MparHeHHs A0 PO3BUTKY BJACHOI IHTENEKTYaJbHOI KYJIbTYpH;
PO3YMIHHSI BaXJIMBOCTI MPOIECY PO3BUTKY IHTENEKTYyaJIbHOI KYJIbTYpHU YUHIB Ta
nparHeHHs 3aidcHioBat Horo y 30OI; mparHeHHS 1O TBOPYOCTI, CaMOOCBITH,
CaMOPO3BUTKY, CaMOKOHTPOJIIO, CaMOOLIIHKH, CaMOBJIOCKOHAJICHHS Ta
CaMOBUPQKEHHS, YMIHHS aHali3yBaTH BIJIACHY [ISUIbHICTh Ta JISJIBHICT YYHIB,
BHOCUTU KOPEKTHBHU, IIO CIHPUSIIOTH PO3BUTKY I1HTEJIEKTYalbHOI KYyJIbTYpPH YYHIB
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(Momusayitina nio2comoska yuumens), BIIOYBAa€ThCA 3aKpIIUICHHS Ta 30aradeHHs
3HaHb 3 MEJarorikyu, MCUXOJOrii, PaxoBUX TUCHUIUIIH Ta METOAUKHU iX BUKJIQJaHHSI, a
TaKOX 3HaHb, HaOyTHX B XOJ1 BIABIAYBaHHS TypTKa «PO3BUTOK IHTEIEKTyalbHOI
KyJIbTYpU Y4YHIB» y mpotieci ix Buxkopuctanus B 30U (meopemuuna niocomosxa
yuumens); QOPMYIOTbCS YMIHHS €(EeKTUBHO 3MA1MCHIOBATH MPOLEC PO3BUTKY
IHTEJIEKTYaJIbHOI KYJIbTYPH Y4HIB; YMIHHS 3aCTOCOBYBaTH CY4YacHI TEXHOJOTI],
CHpSIMOBaH1 Ha PO3BUTOK IHTENEKTYaJbHUX YMiHb Ta HAaBUYOK MHCIIEHHS BHCOKOIO
pIBHS YYHIB; YMIHHS 3ajy4yaTd Y4YHIB JO NPOEKTHOI [ISJIbHOCTI Ta OI[IHIOBATH
MpEACTaBIICHI HUMH pPE3yJIbTaTH; YMIHHS BUIBHO BHCJIOBIIIOBATH BJIACHI JTYMKH,
apryMeHTyBaTH, JOBOJAMTH iX Ta PO3BUBATH JlaHI YMIHHA B YYHIB; 3JaTHICTh O
CTBOPEHHSI BJIaCHUX PO3POOOK, 110 CHIPUSIOTH PO3BUTKY 1HTENIEKTYaJIbHOI KYJIbTYpHU
YUHIB (NpaKmMuyHa nid20moska yuumeis).

[lin vac HaBuaHHA Yy Maeicmpamypi CTyACHTH AaKTUBHO 3alMaroThCs
HAIMMCaHHSAM CTaTel Ta BUKOHYIOTh JUIUIOMHY poOOTy. IIpakTHKyeThCS CTBOPEHHS
MalOyTHIMM YYUTEISIMUA BIACHUX JUJAKTUYHUX Ta METOAUYHHUX pO3pPOOOK, IO
CHOPUSITUMYTh MPOLECY PO3BUTKY IHTEIEKTYyalIbHOI KyJbTYpH yuHiB. JlaHl po3poOKu
MOXXYTb OyTH BUKOPUCTaHI MiJ1 Yac MPOXOKEHHS neAaroriunoi npaktuku B 30111,

BucnoBku. B naniif po6oti: 311iicHEHO aHaNi3 NpoLECy MIATOTOBKM MaOyTHIX
YUUTEIIB MaTEMaTUKH JI0 PO3BUTKY IHTENIEKTyaJdbHO1 KyiubTypu YyuHiB 3OILL;
BU3HAYEHO OCHOBHI IUISAXM PO3BUTKY I1HTEIEKTYyaJIbHOI KYyJIbTYpPH CTYJCHTIB Ta
MIJTOTOBKH X O PO3BUTKY JAHOI KYJIbTYPH B YUHIB.
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K.€. Pym’sinueBa
M. BigHug

MDIKIUCOUIIJITHAPHA CIIPSIMOBAHICTD KYPCY TEOPII
MUMOBIPHOCTEM TA MATEMATHYHOI CTATUCTUKH B
EKOHOMIYHUMX BH3

Anomauis. Cmamms npucesueHa npoonemi  MidCOUCYUNIiHaAPHOT
CHPAMOBAHOCMI KYPCY Meopii UMOGIpHOCMel ma MAmMeMamuyHoi cmamucmuxy nio
yac npogheciinoi ni020mosKu MaubOYmMHIX eKOHOMICMI8 ) BUWUX HABYALIbHUX
3axnadax Yxpainu. OOIpyHmMOBAHO HeOOXIOHICMb OO0CIIONCEHHS MINCNPEeOMEeMHUX
36 'A3Ki6 0aHo20 Kypcy ma gaxosux oucyunnin. Ilpoananizoeano cman ma eusHaueHa
POJIb MAMEMAMUYHOT 0C8IMU Y NPpoghecilinill nid2omosyi eKOHOMICMI8.

Knrwouoei cnosa: midsicnpeomemui 36°A3Ku, MamemamuyHa oc8ima, MaubymHi
eKOHOMICMU, meopii UMOBIpHOCMEl Ma MAmemMamudHoi cmamucmuku, npogeciine
HABYaHHs.

Abstract. The article considers the issue of interdisciplinary dimension of the
course of advanced mathematics for economics students at higher educational
establishments of Ukraine. The author substabtiates the necessity of interdisciplinary
links of advanced maths with other special subjects. It analyzes the state and defines
the role of teaching mathematics in the professional education of future economists.
The role of advanced maths as an important tool in the activity of a future economist
is stressed.

Key words: interdisciplinary links, mathematic training, future economists,
advanced mathematics, professional training.

IlocTanoBka mnpodJjiemu. PO3BUTOK CHCTEMH BHUIIOI €KOHOMIYHOI OCBITH B
VYkpaiHi copsMOBaHMN Ha peajizamilo CHUCTEMHUX 3HaHb, HEOOXIIHMX JUIS
BUPOOJIEHHS LIIICHOT0, TPOOJIeMHOr0 MUCIIeHHS (axiBilsd. Taki 3HAaHHS MOXYTh OyTH
OTpUMaHI1 JIMIIE Ha OCHOBI IHTerpaiii 60a30BUX (PyHIaMEHTAJIbHUX Ta €KOHOMIYHHX
HAyK 1 OPIEHTYBATUCS HA CBITOBU PIBEHb PO3BUTKY HAaYKH.

Came exOHOMIKa MaKCHUMaJbHO BHUKOPHCTOBYE HMOBIPHICHO-CTATHCTHYHI
MeTonu. IpyHTOBHI 3HAHHS Ta BMIiHHS 3aCTOCOBYBAaTH MMOBIPHICHO-CTATUCTUYHUM
amapar J0 €KOHOMIYHMX pO3paxyHKIB, aHajidy, MPOTHO3Y 3aKiiaJla€ OCHOBU
YCHIIITHOTO 3aCBOEHHS JUCIUIUIIH €KOHOMIYHOTO IHUKIY, a caMe: MIKPOEKOHOMIKH,
MaKpOEKOHOMIKH, €KOHOMIKH MiAMPUEMCTBA, EKOHOMIYHOTO aHaJli3y, EKOHOMETPHUKH,
perioHagbHOT €KOHOMIKH Ta 1H.

AHaJI3 aKTyaJdbHUX J0CIiUKeHb. AHAJ3 MOMNEPEHIX AOCIHIKeHb CBIIUYUTD,
o mnpoodseMaMu peanizallii MDKIPEIMETHUX 3B’S3KIB Ta OpraHi3alli€l0 HaBYaHHS
MaTeMaTUYHUX JAUCIMIUIIH Y BUIIMX HAaBYAJIbHUX 3aKJaJax 3 ypaxyBaHHSIM Cy4acHHUX
BuMor omikytotecsi  BueHi: LIL Bacumpuenko, TI.4. dytka, T.B. Kpumoga,
JL.I. Hiuyrosceka, B.A. Iletpyk, T.b. [losicok Ta iH.
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Merta crarTi nojisirae B ToMy, o0 po3riasHyTH POJb MIKIPEIMETHUX 3B’ SI3KIB
Kypcy Teopii HMOBIpHOCTEM Ta MaTeMaTH4YHOI CTaTUCTUKUA Ta THpodeciiiHo-
OpIEHTOBAHUX JIUCLUMUILIIH B €KOHOMIYHIN OCBITI.

Buxnan ocHoBHoro marepiany. Sk 3a3nHavae [.M. KoznoBcbka, MikIpeaMeTHi
3B’SI3KM — II€ BCTAHOBJIGHHSA 1 BHUSAB B3a€MOIOB’si3aHMX (DAKTIB YW SIBHIL, SKi
BUBYAIOTHCS PI3HUMHU MpeAMETaMu Ta chpoba Y3roAuTH, CKOOPJAMHYBATH Il
BiloMocTi. OCHOBHUMU NIJISIXaMU peajizalii MDKIPEeIMETHUX 3B S3KIB Y HaBYAIbHO-
BUXOBHOMY TIPOIIECI, HAroJIONlye HayKOBellb, € HarajayBaHHS, TIOBIJIOMJICHHS,
UTIOCTpallisi, KOHKpeTH3allis, a TaKoX PpEeNpoAYKTUBHI METOAM HaBYaHHS
(MOBTOpEHHSI, IOPIBHAHHS, 3aCTOCYBaHHS 3HAHb, MEPEHOC MPUMOMIB), JOCIHITHHUIIBKI
(ToIIyKOB1, TBOPYi, €KCIIEPUMEHTANIBHI) Ta MpoOJIeMHI MeToau (CUTyallli, TUTaHHs,
3aBaaHHsA) Tomio [2, ¢. 109].

Huctumuiina “Teopist WMOBIPHOCTEW Ta MaTeMaTH4HA CTATUCTUKA  3HAMOMUTD
CTYJICHTIB 13 3aCTOCYBaHHSM METOJIB BHUIOI MaTEMaTUKH Yy pasi Mii BUMAIKOBHX
(akTOpiB Ha Ti UM IHIII MPOLIECH 1 BUBYAE TEOPIIO BUIMAJKOBUX MOJAIM Ta METOUKY X
JOCHIJKEHHS; BHIAJKOBl BEIWYMHHU, 11X YHCIOBI XapaKTEPUCTHUKUA 1 3aKOHHU
po3nonauty; (YHKIIT BHUMAJAKOBUX AapryMEHTIB, TpaHU4YHI TEOpeMH Teopii
HMOBIpHOCTEI; BUIAJAKOBI MPOLIECH; METOJUKY OOpOOKHM Ta aHai3y CTaTUCTUUHHUX
JaHUX; TOYKOBI Ta IHTEPBaJIbHI OI[IHKH MapaMeTpiB pPO3MOJLITY; CTaTUCTUUHY
MEPEBIPKY TINO0TE3; OCHOBU KOPEIALIMHOr0, TUCTIEPCIHHOTO Ta PErPECIHHOrO aHamizy
[1, c. 270]. B xypci Teopii IMOBIpHOCTEH Ta MaTeMaTUYHOI CTATUCTUKH BHBYAETHCS
Teopisi BUNAAKOBUX TpolieciB. Lle MmaTemaTnyHa Hayka, sSika BUBYA€ 3aKOHOMIPHOCTI
BUIAJKOBUX SIBHILl B JIMHaMIIlll iX PO3BUTKY. Tak BUNAJAKOBI MPOLECH OMUCYIOTH
O0araro (QI3UMYHUX, EKOHOMIYHUX Ta BHUpPOOHMUMX sBul. [0 HHUX HalexXaTb
OpOyHIBCBKUM pyX ApiOHOI YACTUHKH, SIKWM BUHUKAE BHACIIOK B3aEMOJIIT YaCTHHKH
3 MOJIEKYJIaMU PIiJIMHU, KOJIMBAHHS BAJIIOTHUX KYpPCiB, KYpCIB aKIlii, I[IHW HAa NEBHUM
TOBap, CIOAIBaHA BAPTICTh I'polIei, OAHKIBChKI aKTHBH, JOBKHWHA Yepr Ta KIUIbKICTb
3asiBOK Ha OOCIyrOBYBaHHSA B KOXXKHUH MOMEHT 4Yacy 3 JESIKOTO MPOMIXKKY 4acy B
PI3HUX CHCTEMax HaJaHHS MOCIyr Tomlo. Teopis HMOBIpHOCTEH Mae e OJHE
BAXJIMBE 3aCTOCYBaHHS B EKOHOMIYHIM Ta comianbHiii cdepi. Lli 3actocyBaHHs
MO>KHA OXapakTepHU3yBaTH SIK ONMUC KOHQIIKTHUX curyalid. g ramy3s maTemaTuku
Mae Ha3By Teopii irop, a cnocid Iii rpaBiiB BU3HAYAETHCS K cTparerii. OCHOBHUM
pe3yNbTaTOM JUJIsi TEOpii CKIHYEHUX AHTAaroHICTUYHUX 1rop € Teopema Heiimana-
MoprenmrepHa npo Te, I[0 KOXXHa MaTpUYHa I'pa Ma€ pO3B’A30K NpPUHAWMHI Ha
MHO>KHMHI 3MIIIAaHUX CTPATETii, TOOTO HAa MHOXKMHAX CKIHYUEHHOBUMIPHUX PO3MOJILIIB
BUITQIKOBUX BEIWYMH. AHAJIOTIYHI MIIXOJH BUKOPUCTOBYIOTHCS MPU JOCIIKECHHI
TaK 3BaHUX IrOp 3 MPUPOJOI0, KOJHM CTpaTerii MPOTUJICKHOI CTOPOHU HE TIIBKH
HEBIJIOMI, a W BHU3HAYAIOTbCA JESIKOK BelnuuHowo. LI 3amadl MarOTh BaKIUBE
3aCTOCYBaHHSI  NPU  €KOJOr0-eKOHOMIYHOMY  MOJENIOBAHHI  MPUPOJIHUYO-
€KOHOMIYHMX MTPOLIECIB.

OCHOBHMUMHU METOJAMH JOCHIKEHHS 1 OLIHKH PHU3UKIB 3aJUIIAETHCS Teopis
HMOBIpHOCTEM, MaTeMaTUyHa CTaTHUCTHKA Ta MOB’s3aHl 3 HUMU JUCHUILUTIHH. Tomy
O3HAHOMIJICHHS CTYAEHTIB 3 OCHOBHUMHU MpPHUHIMIAMU TOOYAOBH 1 JOCIIJIKEHHS
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IMOBIPHICHUX MOJIeJIeld Ma€ He JIMIIEe MaTeMaTUYHUM, a il collianbHO HaNpsIMIICHUN
iHTepec. TakuM YMHOM, MM TMEpPEKOHAaHI B TOMY, L0 NpH O3HAHOMIIEHI 3
HaNUMPOCTIIMMU MOJEISIMU IMOBIPHICHUX SIBUI MO>KHA UTIOCTPYBAaTH 3aCTOCYBaHHS
iX 710 KOHKPETHUX COIIaJIbHO 3aTpeOyBaHUX MOTPeO.

Sk mpuknan, poO3rIASHEMO EKOHOMIKO-CTATUCTHUYHY MOJENb MOJaTKOBO-
OIOP)KETHOIO0 HABAHTAKEHHS B YMOBAaX MEPEXITHOTO NEPIOTY.

CtBOopeHHs1 €eKTUBHOI MMOAATKOBOI CUCTEMH B YMOBaX MEPEXiTHOTO MEPIONY €
TUM Ba)KeJleM, sIKWi OU CTUMYJIIOBAB IMIBUAKUN Mepexia 0 PUHKOBHUX BIIHOCHH Ta iX
e(eKTUBHUN PO3BUTOK.

B yMoBax mepexigHOro rmepiogy NpPOSBISETbCS TE€BHA HEBU3HAYCHICTD
30BHIIIHIX YWHHUKIB (3aKOHOJABCTBO, IIOCTAHOBH YpANy, CTaH EKOHOMIYHOI
CUCTEMH), SKI 3aJeKHO BIJ IMOAATKIB MOXYTh CHPUSATH ab0 EKOHOMIYHOMY
3pOoCTaHHIO, 200 3acTolo, ab0 3aHemaay €KOHOMIKW. ToMy MOJAaTKOBUU BaXXulb €
(GyHKIII€IO Bl 30BHINIHIX YAHHUKIB, K1 HaJadl HA3UBATUMEMO CEPEIIOBUILIEM.

CepenoBuilie Hamepes, Ham He Bigome. Tomy 3aaaBaTu ioro Oyaemo 3a
JIOTIOMOTOI0 CTaHiB 4, 4,,... A, sKi OJJHOYACHO BiJI0yBATUCS HE MOXKYTh 1 TIPH [[BOMY
YTBOPIOIOTH MOBHY I'PYIly MONAapHO HECYMICHUX MOJii. 3a3HAYMMO, 1110 Cepe]] CTaHIB
A,4,..A, € Tak 3BaHi CTaHM CKOHOMIYHOTO IIiJHECEHHs, 3aCTOI0, CIIaiy.

KoHnkperu3zaiiisi ctaHiB — 11€ JJOBTa 1 KJIOMiTKa poOOTa JOCBIAUYEHOT IPYIU €KCIEPTIB 3
noOyZ0BH MPOrHO3Yy €KOHOMIYHOI'O PO3BUTKY CHCTEMH. 3a JIOMOMOIOK €KOHOMIKO-
CTATUCTUYHUX METO/IIB €KCIIEPTH OLIHIOIOTh IMOBIPHICTh HACTAHHSI KOKHOI 3 MO1H

B(Al): a1;D(A‘2): 62;"’;D(An):pn)

npu4IoMy 9, + 90, +...+ 0, =1.

Hanani BBaxkaTuMeMoO, 110 B KOXXHOMY (DIKCOBAaHOMY CTaHI B3a€MO3AJICKHICTD
MIDXK BEJIMYMHOIO CYKYITHOI MOJJATKOBOI CTaBKH Ta 0OCSATOM MOJATKOBUX HAJAXOMKECHb
OMHUCYETHCS 3a AornoMororo Kpusoi Jlagdepa. Bimomo, 110 3aranpHUi BUTIISA KPUBOL
Jladbdepa 3amaeTbest pIBHIHHSIM:

F(x)=Ax" (l—x)ﬂ (1)

e A,a,fB — CTPYKTYpHI IapaMmeTpu KpHUBOi, X — CYKYIIHa MOJAaTKOBa CTaBKa,

F(x) — oOcsr HaIXOKEHb.
Ha oCHOBI CTaTUCTUYHUX aHUX BU3HAYAIOTh TOYKOBI OIIIHKKA KOE(]IIIE€HTIB
a, . OnrumanbHa BIJICOTKOBA CTaBKa TOJATKIB 3aJIEKUTh BUKIIOYHO BIJ
Koe(ilieHTIB «, B . Jlerko mokasaTu, 1110 BOHA CTAHOBUTHUME:
0 = = (2)
2+p
(a, B BU3HAYAEMO 32 BiJICOTKOBOIO CTABKOIO MOAATKIB, CKJIAIa€EMO JBa PIBHSHHS

3 IBOMa HEBIJIOMUMH).
Hexaii Tenep y crani 4, piBHsHHS KpuBoi Jladdepa mae Bursia:

F(x)=Ax"(1- x)ﬂi 3)

1 IIpu IbOMY BiJICOTKOBa OIITUMAJIbHAa CTaBKa HOI[aTKiB CTaHOBHUTS:
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~f _ ai
(R )
ai +ﬂi
VYcepenHneHa BiJICOTKOBa CTaBKa MOJATKIB, SIKa HE € YYTJIHMBOIO JO BIUIUBY
CepeOBUIIIA, IIJIKOM MTPUPOIHO BU3HAYAETHCS 3a TOTTOMOTOI0 (POPMYJIH:
> P(4) X, = B =%
=) P(4)X,=) B| —— (%)
i=1 i-1 l a; +ﬁi
PusukoBaHicTh CTaBKM  BIJACOTKIB MOXHA  3aJaTH  3a  JOIOMOI'OXO
CepeaHBOKBAIPATUYHOTO BIIXMICHHS:

. n ; ~ n ; 2 ~
0'(00):\/ZP(A0)(X0 -X,) :\/ZQ(XO) X2,
i=1 i=l
Haii6iip11 yKMBaHOIO MIpOIO PU3UKY OyJie BeTuYrHa

o(a)

x b

0,

1

i=1,2,...,n 4)

AKa BKa3ye Mipy pU3UKY Ha OJUHUIIIO BIJICOTKOBOI MOAATKOBOI CTABKH.

Ha mnpaktuii CcykynHy MOJAaTKOBY CTaBKy BHOMpalOTh €U0 MEHIIOK 3a
MakcumanbHy. [lpu 1pOMy 3aBXIM TUIATHUK MOJATKIB Oyjae 3allikaBIeHUH y iX
CIUIaTi, 1 KUIbKICTH IJIATEXIB, OUYEBHUJIHO, HEe Oyae 3MeHmryBatucs. [lpu mpomy
O0a)kaHO 3HAYEHHA MapaMeTpa o BUOMPATH MEHILIUM, a 3HAUECHHS S — Aell0 OUIbIINUM
[1,c. 177].

BucHoBku. BcTaHOBIEHHS MDKIMCUUILTIHAPHOI CHPSIMOBAHOCTI KypCy Teopii
HMOBIpHOCTE Ta MATEMAaTHYHOI CTATUCTUKH MOKJIMBE 32 YMOBU ypaxXyBaHHs MOTpeO
npodeciiiHo-opieHTOBaHUX  Ta  (axoBUX  JUCHMIUIIH B MaTEeMaTUYHOMY
THCTPYMEHTapito, KU MOXe OyTH BUKOPUCTAaHUM SK METOJ aHali3y pealbHUX
€KOHOMIYHHUX SIBHII 1 IPOLIECIB.
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B.A. BoiiToBuUK
M. BigHug

MOHSTTSI MATEMATUYHOI KOMIIETEHTHOCTI MAMBYTHBOT O
BUYUTEJA MATEMATHKHAU: 3APYBI’KHUU TOCBI

Anomauin. Y cmammi uceimieHo 3apyOidcHull 00C8i0 BUBHAYEHHST NOHAMDb
KOMNemeHmHicms i mamemamuiyna Komnemenmuicms. Illpoananizoéano cknadoei
KOMNEemMeHMHOCMI MAUOYMHb020 UUMETIsl MAMEeMAamuKu.

Knrowuosi cnosa: oceima, komnemenmuicms, MamemamuyHa KOMNemeHmHicmo,
3apyOidcHULL 00C8I0.

Abstract. The article highlights the international experience definitions
mathematical competence and competence. Components of competence of future
teachers of mathematics.

Key words: education, competence, mathematical competence, international
experience.

Tenpeniis rioOamizaimii MOPOKy€e IHTETpallil0 BUIIOI OCBITH YKpaiHU Ta
€Bpony, CTBOPIOIOYM HOBI BUKJIMKHM JUIsl ICHYI04oi B Hac cucreMu. Came ToMy B
MOJAJILIIOMY KOKHOMY CTYAEHTY Oyze MoTpiOeH OUIbII MHUPOKUHN CIEKTP KIOYOBUX
KOMIIETEHTHOCTEH, 110 JJ03BOJUTHh HOMY THYYKO aJanTyBaTUCA [0 MIHJIMBOCTI
cydacHoro cBiTy. OcBiTa, 3aBISKH CBOil TMOJABIHHIM, COIllaJbHO-EKOHOMIUHIN poJIi
Mae BHpIlIajIbHE 3HAYCHHS ISl HAOYTTA €BPONEULSAMH KIIOUYOBUX 3HaHb, BMIHb 1
MPAKTUYHUX HABUYOK, SIKI CTAaHYTh HEBJIOB31 MOTPiIOHI iM ISl MIBHUJKOI Ta THYYKOi
ajanTaii 10 TpUMICIIHIX 3MiH.

OcBiTa € OCHOBOIO TIpOTpecy, aJKe He ICHye peallbHMX 1HHOBaIliid 0e3
CEepHO3HOro 1 rMMOOKOro pOo3yMiHHA TOro (hakTy, IO BHUKJIAJAaHHS Ta HAaBYAHHS €
JTMHAMIYHUMU TPOIIECaMU, Ha KX 0a3yeThCs HEOOXIIHICTh aKOMOJIAIlil cTpaTerii Ta
oprasizaiiii OCBITHBOTO CEpEJOBHINA TaKUM YHHOM, 100 MaKCUMalbHO CHPUATH
PO3BUTKY Ta 3MIIIHEHHIO 0a30BUX KOMIIETEHTHOCTEH BUKJIaAa4iB 1 CTYIE€HTIB.

TepMiH KOMMIETEHTHOCTI LIMPOKO BXKMBAHUM B JIITEpaTypl Ta MIHICTEPCHKHUX
nokyMeHTax. MixkHapo Hi gociikeHHs, Taki sk TIMSS (Mullis et al., 2009) 1 PISA
(OECD, 2003), a TakoX TOKyMeHTH, 10 cTocytoThcs ocBiTH NCTM standards
(NCTM, 2003), GMES (KMK, 2004, 2005), BkiIo4aroThb B ceO€ TMOHATTS
MaTeMaTuyHOi KoMIeTeHTHOCTi. [Ipobiiema KOMIETEHTHOI MiATOTOBKM MalOyTHIX
BUUTENIB MaTEeMaTUKU € TMPEIMETOM CEepHO3HUX JIOCHIIKEHb Ta aHali3y B Taly3i
BUIIOI OCBITH, CaM€ TOMY JIOIUIbHUM € BHUBYEHHS 1 aHali3 SIK BITYM3HSHOTO, TaK 1
3apyO1’KHOTO JOCBiAY (pOopMyBaHHS MaTEMAaTUYHUX KOMIIETEHTHOCTEH.

[le y 2006 pomi €Bpomneiickkuii [lapaamMeHT HagaB peKOMEHAAIll MI0A0
BU3HAYEHHS TOHATH KOMIIETEHTHOCTI Ta MaTEeMaTU4YHOI KOMIIETEHTHOCTI SIK
3IaTHOCTI PO3BUBATU 1 3aCTOCOBYBAaTM MaTE€MaTUYHE MUCICHHS MJIS BHUPIIIECHHS
HU3KU (pealibHUX, HePOpMallbHUX) MpoOieM. AKIEHTH CTaBIsATbCA Ha MPOIIEC,
TISUTBHICTh, @ TAaKOX Ha 3HAHHSA. MareMaThyHa KOMIIETEHTHICTh BKIIIOYAaEe B cebe
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3MaTHICTh 1 TOTOBHICTb MO pI3HOMY BHUKOPUCTOBYBATH MAaTE€MaTU4YHI METOAU
MHUCJICHHS (JIOT1YHE 1 MPOCTOPOBE MUCICHHS) Ta mpe3eHTaiii (popmysind, Mojeni,
rpadiku, giarpamu). Jlo KOMIETEHTHOCTEHW B raigy3i HayKd BIAHOCATHCS 3[ATHICTBH 1
TOTOBHICTh BUKOPUCTOBYBATU CYKYIHICTh 3HaHb Ta METOAMK, IO 3aCTOCOBYIOTHCA 3
METOI0 TOSCHEHHS JOBKULIS, 3aJUlsi BU3HAYEHHS CYTI MUTaHHA 1 OTpPUMAaHHSA
BIJIMOBITHUX BUCHOBKIB, 3aCHOBAaHUX Ha MepeBipeHux ¢akrax [3].

Bbputancekuit gocnigauk Paul Ernest, sikuii 6yB npeacTaBHUKOM «COIIaIbHOTO
KOHCTPYKTHBI3MY», KOMIIETEHTHICTh BHKJIa/lauya BOAUaB y CIPOMOKHOCTI HATIOBHUTH
rOJIOBU CTYJIEHTIB MaT€éMaTUYHUMU 3HAHHSAMH, B3a€MOJIIOYU 3 HUMHU, B TOM 4Hac sK
BOHU 3aiiMaroThCA BIACHMMM MaTeMATHIHUMHU igessmu. Y Horo posyMiHHi Le
BJIACHOTO I[OCBII[y He € e(peKTUBHUM METOJIOM IIPU BUKJIAJaHHI MaTeMaTHKu [4].

Posrisinaroun moHATTS KOMIETEHTHOCTI MaOyTHBOTO BUMTEIIS MAaTEMAaTHKH, II1e
olvH Oputanchkuit gocnigauk John Burke, Bu3Hauae HacTyIHi XapakTepucTHku [1]:

> KOMIIETEHTHICTh TIPYHTYETbCSI Ha aHamiizi mnpodeciitHoi pomi  abo
TEOPETUYHOT0 BU3HAUEHHA NMPOQeCciiHOT BIIMOBIJATBHOCTI;
> BU3HAYCHHS KOMIIETCHTHOCTI TPAKTYEThCSA SIK Pe3yJbTaT BUKOHAHHS

npodeciifHuX QyHKIi ab0 TUX 3HAaHb, BMiHb Ta HAaBHYOK, SIKi € BOXKJIMBUMH IS iX
3O1ACHCHHS,

> MOHATTSI KOMIETEHTHOCTI cHpusie abo MIATBEPIXKYE KpUTEpialbHY
OLIIHKY CIiBBIIHOIICHHS;

> KOMIIETEHTHICTh PO3TJSAI0Th K MONEPEIHI MPEeAUKTOPU MpodeciitHoi
e(eKTHUBHOCTI 32 YMOBH O€3MepepBHUX NMPOLETYP MEPEBIPKU;

> KOMIIETEHTHOCTI YITKO BHM3HayeHl 1 OMyOJIKOBaHI Yy BIAMOBILAHUX
THCTPYKIIISIX.

HeonnopazoBo B omyOmiKoBaHUX 3apyOlXKHUX JOCHIJKEHHSX BKa3ye€ThCS
BYKJIMBICTh IPOrPaM MiJATOTOBKU BUUTENS, SIKI 0a3yl0ThCs Ha MEPENiKy BIAMOBIAHUX
KOMIIETEHTHOCTEH.

PosrnstHemo 10CBiJ MiATOTOBKU BUuTENiB B ABcTpaiii. CTpyKTypa mporpam ix
MIJrOTOBKY BU3HAYEHA HA HAI[lOHAJIbHOMY piBHI. Tak, MiHICTEPCTBO OCBITH, HAYKH
Ta npodeciiinoi miaroroBku Asctpanii (Commonwealth Department of Education,
Science and Training) NpiOPUTETHUM HANPSIMOM OCBITHBOI MOJITUKA BU3HAYWIIO
MIJBUIICHHS €()EKTUBHOCTI MIATOTOBKU TEJaroriyHuX  MpaIliBHHUKIB, IO Mae
3a0e3mneuyBaTucs 3a HACTYNMHHUX YMOB: BH3HAHHS IMONEPEIHBOIO JOCBIAY pOOOTH 1
He(OpMaIbHOTO HAaBUaHHA, MIJIHECEHHS pOJl BUMTENsA SAK ekcrnepra y cdepi
yOpaBIiHHS  3HAHHSAMU Ta  KEPYIOYOro  HaBYaJbHO-BUXOBHMM  IPOILIECOM;
3aCTOCYBaHHSI METOJ(IB MEJaroriuyHoro JOCIIKEHHS 1 MPOOJIEeMHO — OPIEHTOBAHOIO
HABYaHHS; PO3BUTOK HABMYOK CIIBPOOITHUIITBA 1 KOMaHJAHOI B3a€MO/I1i; BUKJIaJaHHS
MpeaMeTa, ONUPAIOYMCh HAa HOBITHI HAayKOBI JOCSTHEHHS Ta MPAaKTUYHUN JOCBIJ;
YpI3HOMAHITHEHHSI MporpaM TMIATOTOBKM BYMTEINIB; TMEPErJisii CTYNEHEBOCTI
BUUTEJIBCHKOI MIATOTOBKH, 30KpeMa, MEepIIOro Ta APYroro piBHIB; MOCHUJICHHS
NapTHEPChKUX  3B’SA3KIB  MDK  yHIBEpCUTETaMH, ULIKOJIAMH, AareHmisiMd 3
npaleBialTyBaHHs Ta npodeciiiHumu cniakamu [8§].
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BizbMeMoO TakoXk, A MPUKIATy, PO3BUTOK MaTeMaTHYHOI KOMIIETEHTHOCTI B
Hamnii. Tyt y nepiy depry ciia 3ragata ocBiTHiIM npoekT KOM (is an acronym for
the Danish counterpart of Competencies and the Learning of Mathematics) sikuii
CTaBUTh HA METI MOKPALIEHHS SIKOCTI MaTeMaTHYHOI OCBITU 1 CTOCY€ETHCS PO3BUTKY
MaTeMaTUYHOI KOMIETEHTHOCTI Ta ii CkiIagoBUX [2]. Y KOHTEKCTI LIbOTO MPOEKTY,
MaTeMaThyHa KOMIETEHTHICTh BU3HAYAETHCS K 3[ATHICTh PO3YMITH, aHAI3yBaTH,
BUKOPUCTOBYBAaTH MaTeMaTUKy Yy PI3HUX BHYTPIIIHIX Ta 30BHIIIHIX MaTEMaTUYHUX
KOHTEKCTaX 1 CUTyaIlisiX, B SIKUX MaTeMaTHKa MOXeE BIAIrpaBaTH NEBHY poJib. Sk
3a3Havyae Niss Mogens, He0OX1HOIO, ajie, 3BUYaliHO, HEJJOCTATHHOIO MEPETYMOBOIO
MaTeMaTUYHOI KOMIIETEHTHOCTI € HAasABHICTh ()aKTUYHUX 3HAHD 1 TEXHIYHUX HaBHUOK.

JlaHCBKUMH AOCTITHUKAMH MAaTEMaTUYHY KOMIIETEHTHICTh OyJIO MOIIIEHO Ha
BICIM TpyII:

> nepma Tpyna  (OCBOEHHS MAaTeMaTHYHUX  CIIOCOOIB  MHUCIICHHS):
MOCTAHOBKA 3alUTaHb, 0 € XapaKTePHUMU JJII MaTEeMAaTUKHU; PO3YMIHHS 1 00poOKa
JaHuX, 110 BHU3HA4ae iX oOcAr Ta OOMEXEHHS B JaHi KOHIIEMIIii; PO3MIMPEHHS
KOHIIENTyaJIbHOT cepu muisixom abcTparyBaHHsA JesKUd 3 11 BIACTUBOCTEH;
y3arajpbHIOIOUN PE3yJIbTaTH BEIUKUX KJIACiB 00’ €KTIB; BUABJICHHS BIIMIHHOCTEH Mixk
PI3HUMH BUIAMH MaTeMaTUYHUX TBEPIKECHbD.

> Apyra rpyna (IOCTaHOBKa 1 BHPIIIEHHS MAaTeMaTHUYHUX 3ajay):
BUSBIICHHS 1 BHU3HAYEHHS PI3HUX BHUJIB MaTeMaTUYHUX 3a7a4; BHUPILICHHSA
MaTeMaTUYHUX 3aJlad HE3aJeKHO B TOro, XTO iX CTBOpIOBaB, Ta B pasi
HEOOX1THOCTI, PI3HUMHU ILISXaMU.

> TpeTss Tpymna (MareMaTUYHE MOJCIIOBAHHS): aHali3 MPUHIUIIB 1
BJIACTUBOCTE HasBHUX MOJEJel, BKIIOUAOUM OLIHKY iX Jlama3oHy 1 pealibHOCTI;
JEKOAYBAaHHS ICHYIOUMX MOJeneil, ToOTo mepekiiaj Ta IHTEpHpeTalis €JIEeMEHTIB
MO/IeJli; BAKOHAHHS aKTUBHOT'O MOJICTIOBAHHS B IAHOMY KOHTEKCTI.

> yeTBepTa TIpyna (MIPKYIOUM MATeMaTH4YHO): OI[IHKAa JIAHIFOXKKa
apryMeHTIB, BUCYHYTHX IHIIMMU; MaTeMAaTHYHE JOBEACHHS; PO3ZKPUTTS OCHOBHOI 1]1€1
B Takiil aprymeHTtarnii; po3poOka (GopmaibHUX Ta HEPOPMaIbHUX MaTEMaTUYHUX
apryMeHTIB.

> ’sita rpymna (MmoJaHHs MaTeMaTUYHUX 00'€KTIB (00’ €KTH 1 CUTYaIli1));
> mocTa rpyna (o0pobka MaTeMaTUYHUX CUMBOJIIB 1 (hOopMaIi3MiB);

> chOMa rpymna (CIijIKyBaHHA «B, 3, 1 IPO MATEMATHUKY»);

> BOChbMa Ipyna (BUKOpUCTaHHs 3ac00iB 1 iHCTpyMeHTiB IT).

3a3HauMMoO, WIO0 TOHATTS KOMIIETEHTHOCTI Yy BITUM3HSHIM  JiTeparypi
TPaKTY€ThCs, SK JHUHAMI4YHa KOMOIHAIlisl 3HaHb, YMiHb 1 NPAKTUYHUX HABUYOK,
crioco0iB MUCJIEHHS, TPO(ECIHHMUX, CBITOIISIAHUX 1 COIlIaIbHUX SIKOCTEH, MOPaJIbHO-
€TUYHUX I[IHHOCTEH, SKa BU3HAYA€ 3JaTHICTh OCOOM YCHIIIHO 3A1HCHIOBATH
npodeciiiHy Ta MOAIbIY HABYAIbHY AISUIBHICTH 1 € pe3yJbTaTOM HaBYaHHS Ha
MeBHOMY piBHI BHIIOi ocBiTH [9, c. 28-29]. Ha mymKy aBTOpiB KOMIETEHTHOCTI
JexaTb B OCHOBI KBami(ikalii BUIYCKHHMKA 1 iX, K HaOyTi peami3aliiiHi 3aTHOCTI
ocodu 10 e()EeKTUBHOI JISIBHOCTI, HE CJIIJ TUIYTaTH 3 KOMIIETCHIIIEIO K HaJaHUMU
0C001 MOBHOBAKEHHSIMH.
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KoMmnereHntHicTh € pe3yinbraToM HaOyTTS KOMIIETEHLIH 1 nependayae
OCOOMCTICHY XapaKTepUCTUKY, CTaBJIEHHA J0 MpeaMeTa JIisiibHOCTl. KoMIeTeHTHICTh
y HaBYaHHI HaOyBa€ MOJ0/1a JIIOJIMHA HE JIMIIE MiJ Yac BUBYCHHS NpEIMETa, rPpyIu
MpeaMEeTiB, a ¥ 3a JOMOMOIol0 3ac00iB He(pOpMalbHOI OCBITH, BHACIHIJIOK BIUIMBY
cepenosuia [6].

Takox BapTO BUAUIMTH 3arajibHONPOQECIiHy MaTeMaTHUYHy KOMIIETEHTHICTb
MalOyTHHOI'O BUMTENS MareMaTWku. BoHa BH3HAuYaeThbCsd AK IUTICHA JAMHAMIYHA
BJIACTUBICTh OCOOMCTOCTI, IO BiJOOpa)kae IIHHICHE CTaBJICHHS OCOOUCTOCTI 0
byHAaMEHTAIBHUX 1 NPUKIAAHUX JTUCUUILIIH, 31aTHICTh IO 1X BUBYEHHS 1 TOTOBHICTh
3aCTOCOBYBATH CBOi 3HAaHHS, YMIHHS ¥ HaBUYKW Yy MalWOyTHINA KBazimpodeciiiHii Ta
npodeciitHiit gissbHOCTI [7, ¢. 170]. ToOtro 3arampHOmpodeciiHa MaTeMaTHYHa
KOMIIETEHTHICTh MalOyTHBOTO BuuTENs 3a0€3MeUy€eThCs MOEIHAHHSIM 3HAHb,
IiSIbHOCTI  Ta ocoOucTicHux sikocted. Ilo crocyerhcsi came MaTeMaTHYHOI
koMmriereHTHOCTI [10, c. 15], mOCHiIHUKM TPaKTyIOTh 1i, SIK BMIHHS OauuTH Ta
3aCTOCOBYBaTH MAaTEMaTUKy Yy peajbHOMY KUTTI, PO3YMITH 3MICT 1 METOJ
MaTeMaTUYHOTO  MOJIENIIOBaHHS, BMIHHA OyAyBaTh MaTEeMaTU4YHY  MOJEb,
JOCHIKYBAaTH 1i, 1HTEpNpETyBaTH OTPUMAaHI1 pE3yJIbTaTH, OILIHIOBATH MOXUOKY.
bazytounich Ha HaBeAEHMX O3HAYEHHSIX, MOXXEMO 3pOOUTH BHCHOBOK, IO
(dbopMyBaHHS MTPEAMETHOI MATEMATUYHOI KOMIIETEHTHOCTI BUUTENSI MAaTEMATUKU CJIiJT
3M1MCHIOBATH Yepe3 KOTHITUBHUN, MOTHBALIMHO — I[IHHICHUA Ta €MOIIHHO —
BOJIbOBHI KOMIIOHEHTH.

[lepexin Ha sKICHO HOBUHM piBeHb NPOeCIHOI MArOTOBKM MailOyTHIX BUUTEIIB
MaTeMaTUKH HEOOXIAHO 3IMCHIOBATH HAa OCHOBI KOMIIETEHTHICHOI MapajurmMu, 3
METOIO MIIBUIIIEHHS 1X MOOUTBHOCTI Ta 301IBIIIEHHSI MOXKJIMBOCTI peajizyBaTH cede K
cremjazicTa Ha MbKHAPOAHIN apeHi.

BucnoBku. IliicyMoBy10YM BHILEBHUKIAJICHE 3a3HAYMMO, IO HECIPOCTOBAHUM
€ TON (akT, 1m0 ePEeKTUBHICTh OCBITH, @ CaM€ 3aCBOEHHS 1 MOLIMPEHHS 3HAHB MPSIMO
3QJIEKUTH BiJl SIKOCT1 BUIIOT OCBITH Ta PiBHS KOMIIETEHTHOCTEH SK IEAaroris, TakK i
ctyneHnTiB. [IpoOnemy GpopMyBaHHS MaTeMaTUYHUX KOMIIETEHTHOCTEH MalOyTHBHOTO
BUUTENSI MAaTeMaTHKUd MOTPIOHO BHPIIIYBAaTH KOMIUIEKCHO: BpPAaXOBYIOYH 3MICT
HaYyaJIbHUX MPOrpaMm 1 3apyOiKHUM JOCBII.

ba3zoBoro  3amopykor0  MiABUIIEHHS SIKOCTI OCBITM Ta  3a0e3IeueHHs
KOHKYPEHTOCTIPOMOKHOCTI BunyckHukiB BH3 Ha punky mnpami € Oe3nepepBHE
OHOBJICHHS 3MICTY OCBITH Ha OCHOBI HOBITHIX JOCATHEHb KYJbTYPH, HAYKH, TEXHIKH,
30KpeMa, 3aCTOCYBaHHS 1HHOBAI[IMHUX METOJIIB MPU BUKOPHUCTaHHI 1H(GOpMAIIITHUX
TEXHOJIOT1 y HaBYaJIbHOMY Mpoleci. Y KOHTEKCT1 €BPONEHCHKOr0 BUOOPY PO3BUTKY
VKpaiHu akTyaJlbHUM BUJAETHCA BUKOPUCTaHHS y IIsIbHOCTI BiTunM3HsAHUX BH3
HAyKOBOTO Ta OCBITHBOTO TMOTEHIlally 1HO3EMHHMX HaBUaJbHUX  3aKJIaJliB,
BIIPOBA/PKCHHSI JIOCSTHEHb 3apyODKHUX YHIBEPCUTETIB Ta aJanTailis CBITOBOIO
HAyKOBOTO Ta HABYAJIbHO-METOJMYHOIO JOCBIAY /10 HAIlIOHAJIBHOI CUCTEMHU OCBITH 1
Hayku. JlieBuM 3aco0oM y Takiid JISJIBHOCTI € MDKHApOJHE CIIBPOOITHUIITBO Ta
NMapTHEPChKI BIAHOCUHU 3 YHIBEPCUTETaMH Ta OCBITHIMHU OprasizauismMu €sponu [ 5,
c. 459].
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VK 517.9:33
K. B. I'os10BeHLKO
M. BigHums

JAESAKI ACIIEKTH 3ACTOCYBAHHSA MATEMATHUKHU B EKOHOMIILII

Anomauia. Y cmammi noxkazamo npukiao 3acmocy8anHs OugepeHyianbHux
Ppi6HAHb 8 3a0ayi eKOHOMIYHO20 3MICH).

Knwuoei cnoea: midxcnpeomemni  38°s3Kku,  OugepeHyianrvHi  piGHAHHA,
EeKOHOMIYHA 3a0a4a, MamemMamuine MOOea08aHH 3.

IlocTanoBka npoGJeMu. MiXnpeaMeTHI 3B’S3KM MaTEMAaTUKH Ta CYMIDKHHX
JUCIUIUTIH 3aBXJIM NMPUBEPTAIN yBary 0araTbOX JIOCHIJHUKIB, OCKUIBKM X JIOT14HA
nmoOy/ioBa 1 TMOCHIJOBHICTh IiJIHIMAIOTh TMPOIEC HaBYaHHA HA HOBUH OLIBII
JNOCKOHANMU piBeHb. KoXeH mnemaror 3ycTpi4aeTbcsl 3 MPOOJIEMOIO 3alliKaBICHHS
CTYJICHTIB Y BUBYEHHI CBOI'O MPEIMETY, OCOOJMBO BHUIOI MaTeMaTuku. Haifuacriie
e npobiieMa CTOCYEThCS 3aCTOCYBaHHS OTPUMAHUX TEOPETUYHUX 3HAHb 3 BUIIOI
MaTeMaTUKU Ha MPAKTHUIll Ta B 1HIIUX CYMDKHHUX IUCHUIUTIHAX. [ eKoHOMIKH, Jie
HEMOXJIMBE OyAb-SIKE EKCIepUMEHTYBAaHHS, OCOOJMBOrO 3HadeHHs HaOyBae
MaTeMaTU4YHE MOJICJIIOBaHHS. 3aBASKH 3aCTOCYBAaHHIO TMOTYKHOTO MaTEMaTHYHOTO
amapaTy BOHO € Haile()eKTUBHIIINM 1 HalJOCKOHAJIIIITUM METOJIOM.

Meta crarTti. PO3rnsHyTH TpHKIamd 3acTOCYBaHHsS BHINOI MaTeMaTHKH B
€KOHOMIIII.

Buxkiang ocHoBHOro marepiaay. MiKnpeaMeTHi 3B’43KA B NeAarorimi — me
3B’SI3KW 3 OaraThMa Haykamu: Gutocodi€ro, €CTETUKOIO, MEIarorikor, MCUXO0JIOTI€l0,
aHaToMi€ro 1 (Pi310JI0TIE€0 JTIOIUHU, EKOHOMIYHMMHU Haykamu, Tomro [1]. Tlemarorika
703BOJIsIE  C(HOPMYITIOBATH MPUHIUIN, (HOPMU 1 METOAM HaBUYaHHS 1 BUXOBaHHI,
e(eKTUBHICTh BUXOBHUX BIUIMBIB, SIKI 3yMOBIIIOIOTh 3MIHU y BHYTPIIIHBOMY CBITI U
noBeAiHIll ocobuctocTi. OTKe, B 3arajJbHONENArOTrIYHOMY IUIaHI «MDKIPEIMETHI
3B’SI3KM» BUCTYMAIOTh SIK YMOBa 1 3aci0 KOMIUJIEKCHOTO MiAXOIy /10 BHUXOBaHHS 1

HAaBYaHHS; BJACHE JHUJIAKTUYHOMY — SK JWJAKTUYHUN TOPUHLWIN, T[PUHLIHI
KOHCTPYIOBaHHS 3MICTY;
METOJAMYHOMY — SIK yMOBa 1 3aci0 yJOCKOHAJIEHHS HaBYaHHS OKPEMHM

npeameram [1].

Takum 4rHOM, MDKIIPEIMETHI 3B’SI3KU KOOPAMHYIOTh HaBUallbHY 1H(OpMaIIiio 3
pI3HUX TIPeAMETIB, HaJaluM i Yy3araJlbHEHEHHS 1 CHpPSIMOBAaHHS Yy MpoIeci
dbopmyBaHHS 3MiICTY (paxoBOi OCBITH.

Buma wmartemarvka 3HaXOAUTh PI3HOMAHITHE 3aCTOCYBAHHS B IHIIHUX Taly3sX
3HaHb, Takux sAK ¢i3uka, iHbopmaTuka, Olosoris, Ximig 1, Hacammepesn, B
€KOHOMIUYHMX. MailOyTHIM €KOHOMICT TOBUHEH BOJIOJITU METOIaMU MAaTeMaTUKH, SKi
BUKOPHUCTOBYIOThCSI B EKOHOMIUYHHMX JOCHIDKeHHsX. lle copusitume Kpamomy
BUKOPHUCTAaHHIO 3HAHb MiJ dYac BHOOpPY MaTeMaTUYHUX METOJIB 1 N0OyI0BU
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€KOHOMIKO-MaTeMaTUYHUX MoJesneil. BUBUeHHS MaTeMaTHUKU Ta BUIIOI MaTeMaTHKU
MOBUHHO CIIPUSATU BUSBICHHIO Y CTYJICHTIB 3al[IKaBJICHOCTI O TOT0, SIK MaTeMaTHKa
3aCTOCOBYETBbCS B EKOHOMIYHHUX JUCIMIUIIHAX 1 Oe3nocepennii mnpodeciitHii
TUSITBHOCTI, TO/A1 cama 1o cobi Oyje po3B’si3aHa mpobjieMa MOAO0JaHHS PO3PUBY Mixk
TEOPI€I0 Ta MPAKTUKOIO.

[lin vac BUBYEHHS EKOHOMIYHUX JAMCHMIUIIH TMepe] CTYJeHTaMH I0CTa€e
HEOOXITHICTh  TOOYJIOBHM  €KOHOMIKO-MaTeMaTHUYHUX  MOJeJedl Ha  OCHOBI
3aCTOCYBaHHSl PEAJIbHOIO0 EKOHOMIKO-CTATUCTUYHOTO Matepiany. MeTol Takoro
HABYaHHS € OJIEpP’KaHHS HUMHU JOCBIYy BCTAHOBJIEHHS 3B’SI3KIB M)XK KOHKPETHHUMU
€KOHOMIYHMMH  TOHATTSAMH, SBUIIAMHU W  aOCTpAaKTHUMHM  MaTeMaTUYHUMU
dbopmynamu.

[IpukianHi MareMaTU4HI 3a7a4l €KOHOMIYHOTO 3MICTYy € Ba)KJIMBUM 3aCO00M
PO3BUTKY MPUKJIAIHOI CIPSIMOBAHOCTI HABYAHHSA MaTeMaTHKu [2].

Haiinpocrimi maTemMaTH4HI METOAM 3[aBHA 3aCTOCOBYBAINCH B EKOMIYHUX
nocmimkeHdsx. Himenpkuit exonomict LI.Tionen (1783-1850) Bukopucrar 11i
METO/IM 1 3alPONOHYBAaB TEOPIIO PO3MIIICHHSI BUPOOHMIITBA, TIEpeI0AYUBIIN TEOPIIO
IPaHUYHOI MPOAYKTHUBHOCTI Mpalli.

B 1871 pomi Vabsm Crenni  [xeBonc (1835-1882) omyOGmikyBaB «Teopito
MOJIITUYHOI €KOHOMIi», /1€ BUKJIAB TEOPil0 I'paHUYHOI KOpHUCHOCTI. [li1 KOpUCHICTIO
PO3YMIETBhCS 3/IAaTHICTh 3aJOBOJIBHATH TOTPEOM JIOJUMHU, L0 JIEKUTh B OCHOBI
ToBapiB 1 miHU. [{udepenitiaabHe piBHIHHS 3aCTOCOBYIOTHCS B MOJICNIAX €KOHOMIYHOT
JTMHAMIKHY, B SIKMX BIOOPaXKAETHCS HE TUIBKU 3aJICKHICTh 3MIHHHMX BiJl 4acy, aje 1 ix
B3a€MO3B 530K y yaci. Ha ocHOBI audepeHianbHUX piBHSAHB MOOYyJ0BaHa MOJEIb
PIBHOBaYKHOTO 3pOCTAHHS BUITYCKY MPOAYKIIli B yMOBaX KOHKYPEHIIIi.

HaBenemo  mpukman — 3acTOoCyBaHHS — BHINOI ~ MaTeMaTHKH, a  caMme
nudepeHIialbHUX PIBHAHB, 1]l Yac PO3B’sI3yBaHHs €KOHOMIYHOT 3ada4i [3].

3apaya. Cyma 10 000 rpH. mokiajaeHa B omaaHy kacy Ha 7 % Ha pik. Uepes
CKUIBbKHY poKiB BoHa ckiane 20 000 rpH. ?

HIBUIKICTH IPUPOCTY BKIJIAY TPSIMO MPOTMOPIiHA TEPBICHOT BEIMYHHI

Bmany:j—?:k?

d—sz-dt
P

d?P:Ik-dt
In|P|=kt+C

P=C-¢"

VY mouatkoBHil MOMEHT 4acy npu ¢ = () , BenuuuHa Bkiaay 10 000 rpuBeHs,
TOMY IiJICTABUMO J]JaHE 3HAaYEHHS B OCTaHH1N BUpPA3:
10000 =C-¢"
10000=C.
[Ticns miacTaHOBKM OTPUMAEMO:
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P =10000- "

P:10000+w=10700
100

10700 =10000- "

1,07 =¢*
P=10000-1,07". (1)

3a ymoBOMO, uepe3 t pokiB cyma Bkiany ckiage 20000 rpuBeHb, TOMY IiJICTABUMO
3HaueHHA B popmyiy (1):
20000 =10000-1,07"
2=-1,07'
In(1,07')=1n(2)
t-In1,07=1In2
. In2
In1,07

Otxe, po3BsizaBIIM nTudepeHIliagbie PIBHIHHHA MU 3HAWIUIA Yac, 3a SKUW Ha
paxyHky oyne cyma 20000 rpuBeHb.

BucnoBku. Omxe, MareMaTHKa IIMPOKO 3aCTOCOBYETHCS B PIZHUX Taly3sX
3HaHb, Hacamrepea B eKoHoMmilll. OmaHyBaHHS METOJMK 3 MOOYJAOBH €KOHOMIYHUX
Mojieiel, yMIHHS BUKOPUCTOBYBAaTH BIANOBIIHUNA MaTeMaTHUYHUM amapar y
BUPIIICHH] €KOHOMIYHUX 3a/Ja4 JOTMOMOXKE CTYyJeHTaM — MalOyTHIM €KOHOMICTaM
M1J] Yyac MOAAJIbIIOr0 BUBYEHHS PO(deCciiiHO — OpI€EHTOBAaHUX AMCLMILIIH, a caMe — 3a
JIOTIOMOTOI0 MAaTEMaTUKU CTYJICHTH 3MOXYThb pPO3B’SI3yBaTH 3ajadyli €KOHOMIYHOTO
3MICTY.
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O.M. Cos, JI.A. TwoTtoH, O.M. KpaBuyk
M. Binnuns, m. JIyiek

PEAJIIBAIIIA METOAY CKIHHEHHUX PI3HUILb PO3B’SA3AHHSA
KPAHOBOI 3AJAYI JIJIA JITHIMHUX IU®EPEHIIAJIBHUX PIBHSIHb
3ACOBAMMU THOOPMAIIMHOI CUCTEMHA MAXIMA

Anomauin. Y cmammi eucseimieno numauHsa peanizayii Memooy CKiHUeHHUX
PIBHUYb PO38°S3aHHA Kpauoeoi 3aoaui 01 JIHIUHUX OupepeHyialbHux pieHsAHb
3acobamu ingpopmayitinoi cucmemu Maxima.

Knrwouoei cnoea: xpaiiosa 3adaua, niniline ougepenyiaibhe pPIGHAHHS OPY2020
nOpsOKYy, cucmema Komn romepHoi areeopu Maxima.

Abstract. The article highlights the implementation of finite difference method of
solving boundary value problems for linear differential equations by means of an
information system Maxima.

Keywords: boundary value problem, linear differential equation of second
order, Maxima, a Computer Algebra System.

IlocranoBka mnpo6aemu. Ha npyromy eram (2016-2020 poku) peanmizaiii
Crparerii po3BUTKY i1H(OpPMaIIHOTO CyCHiIbCcTBa B YKpaiHi [4] mepenbOadaeTbes
«IIMPOKE BIPOBAKEHHS 1H(POPMALIHHO-KOMYHIKALIMHUX TEXHOJIOTIA B OCBITY...».
Buxopucranns IKT cyrreBo BIuMBae Ha oprasizaililo Ta 3MICT HaBYaJbHO-
JTOCTITHUIILKOT  JISJIBHOCTI  CTyAeHTIB mnenarorivnoro BH3. Bignosigno 1o
iHpopMmarliiiHoro oOcAry AMcCUMIUIIHA —«YucenbHI MeToau» ICHye moTpeda
O3HAHOMJIEHHS MaNOyTHIX y4MTeNiB 1HGOPMATHUKM Ta MaTeMaTHKUA 3 B1JIOMUMU
(TUIIOBMMHM) YHMCIOBUMM alTOPUTMaMHU PO3B’SI3aHHA MaTeMaTUYHUX 3adad 1
3aKpIMJICHHS HaBUYOK 3HaXOJHKEHHS pO3B’SI3KIB OOUMCIIOBAILHUX 3aB/IaHb HE JIUILE
3a JOMOMOTOI0 KaJbKyJIsATOpa, a W aBTOMATU30BaHUM CIOCOOOM, 3a JOMOMOTOIO
MOIIUPEHUX MAaTEMaTHYHUX MAKETIB 1HAUBIIyaIbHOIO KOPUCTYBaHHS.

Teopetuune OOIPYHTYBaHHS OCHOBHHUX AaCHEKTIB BIPOBA/DKEHHS Cy4YacHUX
iHbopMaliiiHuX pecypciB 'y MNpoduIbHY MIATOTOBKY MaiOyTHIX  (axiBIiB
3abesneunnu 1O. bukos, P. 'ypeBuu, M. XKangak, H. Mopze, O. CrniBakoBChKHH,
C. PakoB, IO. Tpuyc. IlpakTuyHi MOXJIUBOCTI MPOrPaMHUX 3acO0IB aKTUBHO
BUKOPHUCTOBYIOTh y cBOil poboti I'. 310611, M. Kostontok, Y. Koryr, H. Ky3bmiHna,
1O. Pamcrkuii, M. Padanbsceka, C. Cemepikos, O. Typxkancbka, JI. TroTioH Ta 1HIII.

[ls crarTs mpucBsiueHa peaiizallis METOAY CKIHYEHHUX PI3HULb PO3B’SI3aHHS
KpalloBO1 3ajayi A JIHIMHUX JAUQEpeHIlaIbHUX PIBHAHb JIPYTrOro MOPSJIKY
3acobamu iH(popmaniiiHoi cuctemMu Maxima.

Buxisiag ocHoBHOro Martepiajay aocjimkeHHs. Yumano 3a7ay MaTeMaTUKu i
Gb13UKM 3BOJATHCS 10 KpaloBUX 3ajad. BuHUKaIOTh Taki KpaloBl 3adadl SIK IS
3BUYAWHUX JU(epeHliaTbHUX PIBHAHb, TaK 1 JAUQEpeHLIaAIbHUX pPIBHSIHb B
YaCTMHHUX HOoXimHumx [2, c.209-303; 3, c. 167-250; 5, c.336-455]. Ix Toune
(aHanmiTiyHE) PO3B’S3aHHS YAacTO BUKIMKAE TMEBHI TpyaHomi. HaykoBismu
pO3p0o0JICHO JOCTaTHIO KUTBKICTh HAOIMKEHUX METOMAIB, aJTOPUTMU SKUX JOCUTH
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3py4HO peajizyBaTh 3a JOMOMOIOI0 Cy4yacHUX I1H(OpMaLIHHUX CepelOBUII.
[Ipomonyemo Bamiii yBa3i TeXHOJIOTiI0 pPO3B’SI3aHHS KpaloBOi 3amaul  uis
nudepeHIialbHUX PIBHAHb METOJOM CKIHYEHHUX PI3HUIb 32 JOMOMOTOI0 CHUCTEMH
KoMIT roTepHOi anreopu Maxima. Cucrtema mnomuproeTrbesi mia Jinensiero GPLi
noctymnHa kopuctyBadam Windows, Linux, Mac OC X [6].

HaiinoBHime MocCiikeHHs KpaloBOi 3a/iaul BAAETHCS MPOBECTH TOMAl, KOJIH
nudepeHIiaibHe pIBHAHHS W KpalloB1 yMOBH JIIHIHMHI.

Jlinifine nudepeHiiaibHe PIBHSIHHS M —T0 MOPSAAKY PEKYPEHTHO 3alUIIEMO Y

BUTJISAL:
L(y) = f(x). (
1)
ne L) = po()y"™ + p, )y V4. 4p,. ().

p;(x)( =0, 1,..., m),f(x) — Bigomi HenepepsHi (QyHKIii Ha 3aHaHOMy BiIpi3Ky
[a, b].
Bynemo BBaXkaTu, 110 B KPailoBi YMOBH BXOJSITh JIBI aOCIHUCH @ = X, it b = X,
(a < b) — kinmi Bigpiska [a, b]. Taki kpaiioBi yMOBH Ha3UBAIOTHCSA O6OMOUKOBUMIL.
KpaiioBi yMOBH HA3UBAIOTHCS JIIHIHHUMU, SKIIO BOHH MArOTh BUTJISL:

R,(y) = Yu(v =1, 2, m, (
2)
re R,(7) = 2753 (¢ y® (@) + BTy R ) i @, B, v, sanani crasi,
IPUIOMY Zﬂi:_ul( o:ftp] + |,E?IEUJ ) #0mpuv=1, 2,.., m

JliniiiHa kpaiioBa 3ajada moisirae B 3HaXOMKeHHI QyHKmii Yy = y(x), 1o
3amoBonbHse qudepenmiansue piBasaag L(y) = f(x) i xpaiiosi ymosu R,(y) = ¥,
PUYOMY KpailoBl YMOBH BBaXalOThCS JIIHIMHO HE3AJIEKHUMMU.

Jliniine qudepeHuiaabHe pIBHAHHS JPYroro MOpsSAKY Ma€ BUTIISL

vy )y +qx)y =f(x). (
3)
ne p(x), q(x), f(x) — neaxi nenepepsHi Ha Biapisky [a, b] pynkuii.

KpaiioBi ymMOBH UIsi TBOTOYKOBOI JIIHIMHOI KpaioBOi 3ajjaui Ipyroro MopsaKy
MaroTh BUTJISI:

{Raiyj = apy(a) + a;y' (@) = 4, (
R,(y) = Boy(b) + B,y'(b) =B, 4)
ne lag| +la =0, 18|+ 8.1 =0, ay, ay, Bo, B1 — cranmi. Taki kpaiiosi
YMOBHU BU3HAUAIOTh mpemio KpailoBy 3anady amns piBHsSHHS (3). Sxmo a; = £, = 0,
TO YMOBHU BH3HAualOTh neputy KpailloBy 3amady, a konmu @ = o =0 — opyey[2,
c.212-213; 3, c. 168].

Jlnst niHiiHUX TudepeHuianbHuX pIBHSIHB APYroro NOpsaKy IpHU po3B’si3yBaHHI
KpaloBOi 3aja4i METOJAOM CKiHYEHHHMX Pi3HHUI Binapizok [a, b] po3i6’emo Ha N
pIBHMX 4YacTHMH 3 KpokoM h, nme h = E’_Ta. Touku po30UTTS MalTh aOCUHUCH:
X; =X +ih(i=0,1,.., n),nea=xp b =x,.
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3Ha4yeHHsA B TOYKaxX MOAIMy X; IrykaHoi (yHKIii ¥ = y(x) Ta T mOXigHHX
y' = y'(x), ¥'=y"(x) nosnaunmo sigmosimHo uepes V; = v(x;), v, = ¥ (x)),
v, = y¥"(x;). Beenemo Takox nmosHaueHHs: p; = p(X,), ¢; = q(x,), f; = f(x,).

3aMIHIOIOYY TTOX1IHI CUMETPUYHUMU CKIHYEHHO-PI3HUIICBUMHU BiTHOIICHHS IS
BHYTPIIIHIX TOYOK X; Bimpi3ka [a, b], maemo [2, c. 220]:

o Yier = Vi
o Vier —2Yi T Vi (
Y= o , 5)
i=1,.,n-1

JIiist KpalHIX TOYOK @ = X, b = X,;, 100 He BUXOJUTH 3a MexXi Biapizka [a, b]
Maemol2, c. 220]:
o _ Y17
.}D h L (
},’ :}’n—l —¥n :}’1-1_ m—-1 6)
" —h h '
SIkmo QyHKIs ¥ = y(X) TOCHTH IjIajaKa, TO TOYHIIIUMH IS KPaHOBHX YMOB €
dbopmymu|[2, c. 220]:

o —y,+4y; — 3y,
R A ST o
}’n - ! 7)
2h

n=2.
BuxopucroBytouu dopmynu (5), nudepeniiaibie piBHIHHS
v'+p(x)y +q(x)y = f(x)y BayTpimHix Toukax x = x; (i=1,..., n—1)
HAOJMKEHO 3alUIIEeMO Yy BUIJISl CUCTEMU JIHIAHUX aJIreOpuYHUX PIBHSAHD |2,

c. 221]:
Yie1 — 2V T Via Yie1 = Vi .
+ . +qyv.,=f, (i=1,..,n—1).
e T ey =f, (=1,., )- g
[Ile aBa piBHSAHHS JAIOTh KpaiioBi yMOBH (6):
Yi— Yo
oo + @ —n 4,
Yn = Vn-1
ﬁu}’n"'ﬁl%: B.

a60 kpaiioBi ymoBu (7):
¥4 — 3y _

Vv, + @ A,
1Yo 1 7 gl .
Vn=TVn-1 + Vn-2
Takum unHOM, oTpumMand (n + 1) miHiliHux aareOpuunux piBHsAHB 3 (11 + 1)
HEBITOMHMH Vg, V1, ..., ¥, 0 € 3HAYEHHAMH IIyKaHoi QyHKIT ¥ = Y(X) B Toukax

Xg, X, o0, Xp
Po3B’s3aBIIM  yTBOpPEHY CHCTEMY JIHIHHUX aireOpu4yHux piBHAHL (8) 3

KpaiioBumMu ymoBamu (6) a6o (7), oTpuMaeMoO TaOJMIIO 3HAYCHBb MIYKaHOT (yHKIIIT
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y=y(x). Jlna 1HOro BHKOHAEMO TPyNyBaHHA  BIZHOCHO  Vi_1, Vi
}'i‘.'i'l l:vi = 1’... ’ mn— 1).

Maemo
4 h 5 h
Yia (1 _Epi) +y;(h*q; — 2) + ¥4 (1 +§Pa‘)
1
Yo (agh — ;) + via; = hA4, 9)
N m=1{—PF1) + ¥ (Boh+ B;) = hB;
abo

( h 5 h
Yia (1 _Epi) +y:(h*q; —2) + ¥ia (1 +§Pa‘)
Yo(2hay —3ay) +4y,ay —y, @) = 2hA,  10)
\ Yn-281— 4Vn-1P1 + Yo (2hBy + 3By) = 2
Jl1st koeirieHTiB OCHOBHOT MaTpHIll cuctemu (9) BBe1eMO TTO3HAYCHHS:

k

h
— _ 2 —
App =1 — 7P Qg1 = h=q,— 2, apps2 = 1 +2Ps,

-

Any = Goh — @y, Gy = Ay, Ay = — P Apriner = Bolt + By
Marpuus BinbHHX wieHIB Mae Burisia: b, = h*f, b, = hA, b,., = hB,
BayBaxkumo, mo k =1,..., n—1i=1,.., n—1

[H111 YiIeHn cucTeMU JOPIBHIOIOTH HYJIO.

TakuM 4KMHOM, 3aCTOCOBYIOYM METOJ CKIHUEHHHUX PI3HHUIb J0 KpaioBOi 3agadi
UIsE  JMHIMHUX ~— JudepeHuianbHuX — PIBHSAHb  JIPYroro  MOPSJAKY, OTPUMAEMO
«TPHOXUWICHHY CUCTEMY» JIIHINHUX alreOpUYHUX PIBHSAHDb, KOXKHE 3 AKUX MICTUTh TPU
CyCiIHIX HeBiAoMHX. /[l po3B’A3yBaHHS TaKOl CHUCTEMU «BPYUHY» JOIUIBHO
BUKOPUCTOBYBATH METO]I MPOTOHKH.

AHaJIOT14HI MO3HA4YEeHHSI ¥ OOYMCIICHHS MOKHa BUKOHATH 1jisi cuctemu (10),
BUKOPHUCTOBYIOUH BIAMOBIAHI KOS(PIIIEHTH MPU HEBITOMUX Vg, Vi, ..., Vn-

TexHonorito po3B’si3aHHsA KpalloBOi 3a/layl METOJAOM CKIHYEHHUX pI3HHIb B
iHdopMarliitHui cuctemi Maxima po3riisHEMO Ha MPUKIIaI].

Ilocmanoexka 3adaui. 3HAUTH PO3B’SI30K PIBHSHHS Y - iy' + x—z y=1 Ha
intepsani [0,5; 4,5] 3 xpaitosumu ymosamu ¥(0,5) = 1ta y(4,5) = 2 (n= 4).
Cmpamecia po3e’azannsa 3a [1, c. 91-93].
BBeneMo mo3HaueHHs ISl 33JaHOTO JIHIMHOTO JU(EpEeHIIaIbHOTO PIBHSHHS
JPYTOTO MOPSIAKY:
plx):=—1/%x5 g(x):=1/(x"2)s f(x):=15
JI1s KpallOBUX YMOB MA€MO:
alfal:15 alfal:05 ac:1s
betal:15 betal:05 bc:2
Po3i6’emo Biapizok [a, b] na n piBHUX YacTHH 3 KpoKOM .
2:0.55 b:4.553
n:4s h:(b-a)/ns
CdopMyeMO CIUCOK, 10 MICTUTh BC1 TOYKH Bipi3Ka:

Ly Ly
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x:rmakelist (a+(k-1)*h,k,1,n+1);
[0.5,1.5,2.5,3.5,4.5]
Cdopmyemo mycty KBaIIpaTHy MaTpHULIIO C PO3MIpHOCTI (m+1):
'u:gemnatr X (lambda ([i,3]1,0) ,ntl,n+l);
o0 0 0 0

oo00o0O0

o o00Q0OQO0

ooo0o0o0

o o00Q0OQO0

3anoBuumo Mmatpuiiio L 3a hopmynamu cuctemu (9).
Jlnst 3amoBHeHHS KoedimienTamu (n — 1) piBHAHHS BHKOPHUCTAEMO LUK 3
MapaMmeTpoM:
for i:1 thru n-1 do for J:1 thru n+l do
(1f i=7 then C[i,]]:1-p(x[1i+1])*h/2
else if j=i+1 then C[i,]]:h"2*g(x[i+1])-2
else if j=i+2 then C[i,7]:1+p(x[1i+1]1)*h/2 else 0);
done
B n—ro it (n+1)-ro piBHAHb 3MIHMMO 3HA4YeHHsA JCAKHX CJIEMEHTIB 3a
JIOITIOMOT010 OIlepaTopa MPUCBOEHHS:
Cln,1]:alfald*h-alfals Cln,2]:alfals
Cln+l,n]:-betals C[n+l,n+l] :betal*htbetals
3amoBHUMO CTOBIIEIb BIIBHUX 4jIeHIB D:
D:makelist (1f k<=4 then h"2*f(x[k]) else 0,k,1,n+l)5
D[n] :h*acS D[n+l] :h*bcs
Busenemo oTprmMaHi MaTpuill Ha €KpaH:

e
1.333333333333333 —1.555555555555556 0.6GCEGCE66E666666T o o
o] 1.2 —-1.84 0.8 o
o] o 1.142857142857143 —1.518367346938773 0.8571428571428572
1.0 o o o o
o] o o o 1.0

D;
(1.0,1.0,1.0,1.0,2.0]

Otpumanu cucTteMy JIHIHHUX anreOpuYHUX pIBHSHbL B MaTpUYHIN Qopmi
- - o R :
C-y=D, ne ¥y — mykaHuii po3B’SI30K 3aJaHOr0 JIHIAHOrO Au(EpeHIiaIbHOIO
piBHAHHA Ha ciTui Bigpiska [a, b). 3nalizemo HOro MaTpUYHMM METOIOM:
invert (C) .D;

1.0
—0.01030527835051554
—0.5240545828178652
0.06013745704467377

2.0
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AHamITUYHUA PO3B’A30K 3aJlaHOTO JIHIMHOTO AUQEPEHIIATIBHOTO PIBHSHHS
apyroro mopsaky g(x)=x*—0,2525826491x — 2,528442297xInx 10BOAUTS,
0 TOYHICTh PO3B’SI3Ky, 3HAWJIEHOTO METOJOM CKIHYEHHUX PI3HUIIb,IIPSIMO
MPOIOpIIiiiHa KIJIBKOCTI BIIPI3KIB PO3OUTTS.

Hanpuxnan, nns g(3,5) =~ 0,279€ maemo:

npu npu

n=4 = y(35)~ 0,0601; n=32 = y(35)~ 0,2748;
npu npu

n=8 = y(35)~ 0,2108; n=44 = y(35)~ 0,2770;
npu npu

n =16 = y(3,5) ~ 0,26009; n=48 = y(35)~ 02774

BucnoBku. TakuM YMHOM, BUILIUMO nepegaeu: Maxima J03BOJSE JIOCUTh
IIBUAKO 3HAWTU PO3B’SA30K KpaloBO1 3ajaul Juisl JTHIMHUX TudepeHtiaabHuX piBHIHb
APYroro MOPSAKY METOJAOM CKIHYEHHUX PI3HUIb; HeOOaiKu: TPUXOBAHUM BMICT
MPOLEIYPHUX JOJNATKIB HE J03BOJSIE TOBHOIO MIpOIO BIAMpPAIlOBATH MPAKTHYHI
HABUYKH PO3B’SI3aHHS 3a/1aul; HANPAMOK CAMOBOOCKOHAIeHHs: TIOAANbIlle BUBYEHHS
0COOJIMBOCTEH aNropuTMIYHOI MOBM Maxima Ta 3acTOCYBaHHS CHCTEMH IS
PO3B’sI3aHHS IMPOKOTO KOJIa MAaTEMaTHYHUX 3a]1ay.
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YK 330.47+004.92

1O.M. IIanounmuxH, O.M. BijibuuHCbKA
M. BigHum

METOJAAYHI PEKOMEHJIALII OO0 T'PA®IYHOIO MOJAHHSA
EKOHOMIYHOI IH®OPMAIII ¥ MPOLECI HIATOTOBKH
MYBJIKALIA I JONOBIJIEMR

Anomauin. Y cmammi oaromobcs MemooOuyHi pekomeHoayii wooo epaghiunoco
NOOAHHS eKOHOMIYHOI IHhopmayii y npoyeci nidcomosku nyonikayii i 0onosioeil.

Knrwouoei cnosa: exonmomiuna inopmayis, epaghiune nooawHs, NOPIGHAHHSA
oanux, diazpamu, MemooudHi pekomMeHoayii.

Abstract. The article provides guidelines for the graphic displaying of economic
information in the process of publications and reports preparing.

Keywords: economic information, graphic displaying, data comparison, charts,
guidelines.

[lin yac miaAroToBKHM MyOJiKaIliid 1 JOMOBIACH, MPUCBAYCHHUX TOCIIIKEHHIO
pPI3HUX EKOHOMIYHMX CHCTEM Ta O0O0’€KTiB, Tepe] AOCIHITHUKAMU YacTO IOCTa€e
MUTaHHS BUOOPY aJ€KBAaTHOI'O CIIOCO0Y MOJaHHS €KOHOMIYHOI 1H(opMaIlii. 3anexHo
Bi crnenudikk 3amadi OHI M TI K €KOHOMIYHI JaHl MOXYTb OyTH MOJIaHi TO-
pPI3HOMY: Y BUIJISIAI TEKCTY, y BUIJSAl TaOmuui, y rpadiunomy surisal. Llinkom
OYEBHUJIHO, III0 OCTaHHIN CIOCIO € HaHOUIBII HAOYHHUM, 1 B OUIBIIOCTI BHUITaJKIB
JOCIITHUKHA BIAJIAlOTh IepeBary came MHOMy, BUKOPHCTOBYIOUM JUIsl TOJAHHS
€KOHOMIYHOI 1HGopMalii aiarpamu  pizHuX TuniB. OAHAK aHalli3 YHUCIEHHHUX
nyOJiKamiil y HayKOBMX 1 NPaKTUYHMX BHUJAHHAX TIOKa3ye, MO0 JOCHTh 4YacTo
JTOCHITHUKA MIAXOASATh A0 NMHUTAaHHS BUOOpPY TUIY 1 Mpoliecy MOOYIOBU Jiarpam
JOCUTH JIETKOB&XXHO. SIK HACHIAOK, 1l€ MPU3BOAUTH JI0 TMOTIPIIEHHS aJeKBATHOCTI
COPUMHSATTS €KOHOMIYHOi 1HQopMalii, a 1HOAI HaBITh A0 (OpMYIIIOBaHHS
HEKOPEKTHUX BUCHOBKIB, 200 JJ0 MPUHHATTS HEMIPABUIBHUX YIPABIIHCHKHUX PIIICHb.

Metoro 1miei myOmikamii € BUPOOJEHHS METOAMYHUX PEeKOMEHJaIlii,
BUKOPUCTAHHS SIKMX JAacTh MOKJIMBICTh aJICKBaTHO TIOJaBaTH EKOHOMIYHY
1H(popmarlito y rpadiyHOMY BUTIISIIL.

[Ipouec moOynoBU miarpamMu CIiJ PO3MOYMHATH 3 (QOPMYINIOBAHHS 171€i, SIKY
MUIAHY€ThCA JTOHECTH JI0 ayJIMTOpii, OCKUIBKHM THII JlarpaMHi BHU3HAYAIOTh HE CTUIBKU
JaHl, CKUIbKM 17esl, AKy HeoOXI1AHO BKJAacTu B niarpamy. llpu mnpomy ii He BapTo
dbopmyoBaTH SK TPOCTY KOHCTaTalilo (akTy, sSK OT "pO3MOALT BHUPYUKH Bij
peamizarii ToBapiB", kpaiie cOKyCcyBaTH yBary Ha HalOUIbII 3HAYUMOMY ACIIEKTI,
HampuKiaa, "y BUPYUIl HalOLIbIIa yacTKa HanexuTh ToBapy A". ChopmyiaboBaHy
17110 CJI1JT BUHECTH B 3aTr0JIOBOK JliarpaMHu.

[Ticnsa GopmymtoBaHHs i€l TOTPIOHO BU3HAUYUTU THUI MOPIBHSHHS JaHUX, SIKUM
Mae Miclle B KOHKpeTHii 3amaui. Lleil kpok € gyke BaKIMBUM, BIH J1a€ MOXJIUBICTb
MPaBUJIBHO B1IOOpa3UTH 110 B Jiarpami.
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He nuBnsuvch Ha pi3HOMAHITHICThH 3aj]ay, sIKi BUHUKAIOTH TPHU JOCIIIKEHHI
€KOHOMIYHHMX CHUCTeM Ta 00 €KTIB, y MepeBakKHii OLIBIIOCTI BUIAJKIB Ma€ MICIE
ONMH 3 II'SITU TUIIIB TOPIBHSAHHS JaHUX [l]: MOKOMIOHEHTHE, MO3UIlIHHE, YacoBe,
4aCTOTHE, KOpEeJISIiiHe.

[Ipy NOKOMIIOHEHTHOMY TIOPIBHSIHHI JaHUX BHU3HAYAETHCS PO3MIP KOKHOTO
KOMITIOHEHTa B1JIHOCHO NEBHOTO Lioro. Llei Tum mopiBHSHHA MaTUME Miclle, SKIIO
dbopmytoBaHHS 171€1 MICTUTh Takl (pasu sk "dactka", "yactuna'", "... % Bi HUIOr0",
"ckmanae ... %" Tomo.

[Ipy no3uLIAHOMY TOPIBHSHHI J@HUX MM BCTaHOBIIIOEMO, SIK 00 €KTH
CHIBBIIHOCATHCA OAWH 3 oaHUM. KitrouoBumu dpazamu 7151 HO3ULIHHOTO OPIBHIHHS
€ Taki: "OuIbIe HiX / MeHIIe HDK", "iepeBulllye / He nepeBulye", "3aitmac ... micie"
1 moa10H1 M.

YacoBe TMOpIBHSAHHSA Ja€ MOXJIMBICTh BU3HAUUTH, SK T[IE€BHI TOKA3HUKH
3MIHIOIOTBCSl MPOTITOM J00HM, THXKHS, MICALS, KBapTaily, POKY TOIIO. Y I[bOMY
BUIAJKy KIJIIO4Yl clioBa Taki: "3poctae / crajae", "MIIBULIYETbCS / 3HMKYETHCS',
"KOJMBAETHCS / HE 3MIHIOETHCS" 1 T.11.

[Ipyu yacTOTHOMY MOPIBHSHHI MU BCTAHOBJIIOEMO, CKUTBKH 00’ €KTIB MOTpAILISE B
MEBHI MOCIIJOBHI IHTEPBAJIU YUCIOBHUX 3HaUeHb. Ppa3u, XxapakTepHi AJis [IbOTO BUILY
MOPIBHSAHHSA, Taki: "KoHUeHTpauis", "yactora", "po3noain", "B Mexax / B Jiana3oH1
BIJ ... 70 ..." Ta 1H.

KopensiiiitHe mopiBHSHHSA NMOKa3y€e HAsIBHICTb YM BIJCYTHICThH 3aJIEKHOCTI MIX
IBOMa 3MIHHUMHU. SIK110 GopMyntoBaHHs 1€l MICTUThH Taki ¢pa3u sk "3poctae / He
3pocTae npu / y BUNAAKY / sSKuo", "MiABUILY€EThCS / 3HUXKYEThCS TP / Yy BUMANKY /
AK110", "3MIHIOETHCS / HE3MIHHE TIpH / y BUNAAKY / AKIIO", "3aJIeKUTH / HE 3QJICKUTh
Bi1" TOIO, TO MA€ MICIIe KOPEJISIIiHHE MOPIBHIHHS.

3aBepuiagbHUN KpOK TMoJsirae 'y BHOOpPI KOHKPETHOTO Tumy aiarpamu. B
nepeBakHid OUTBIIOCTI BUIAJKIB ITUIKOM MOXHA OOIWTHUCS BUKOPUCTAHHSIM I’ ATH
TUIIIB Jiarpam: ricrorpamu, rpadika, JiHIAYaTOi, KPyroBoi, TOYKOBOI. 3a HaIIMMHU
CIOCTEepEXKEHHSIMU 11 TuUnU agiarpaM miaxoast y 90% sumanakis. Ilpu 1pomy
BKJIMBO TaM’sITaTH, SIKI caMe TUIM JlarpaM HalKpaiie miJIxXoaqaTh JJIs MOJAaHHs TOTO
YH 1HILIOTO TUIY MOPIBHAHHS AaHuX (Tadm. 1).

[loxomMnOHEHTHEe TOPIBHSAHHS J@HUX Kpalle MOJaBaTH y BUIJIAII KPYroBOi
niarpamu. [Ipy 11boMy He BapTO BHKOPHUCTOBYBAaTH OUIbIIE IIECTH KOMIIOHEHTIB.
Sxuro % moTpiOHO MOKa3aTH OUTBILY IX KUIBKICTh, TO CJiJ BUOpAaTH I’Th OCHOBHHUX
KOMITOHEHTIB, a pelITy 3rpyInyBaTy B Kateropito "iHmn". ['0JOBHHI KOMIIOHEHT CJIijl
po3MillyBaTH Ha JiHii 12 ToAMH, OCKUIBKUA MPU PO3TISAYBaHHI 300pakeHb MOTJIs,
3a3BUYall, pyXaeThcs 3a TOAMHHUKOBOIO CTpuikoro. [l mifcuiieHHs: eexTy MOoKHa
BUKOPUCTAaTU OUIbII KOHTpPAacTHUM KoJjip a0o MTpuxyBaHHA. SIKIIO X HeMae
HEOOX1THOCTI BUAUIATH NMEBHUI KOMIIOHEHT, TO Kpallle pO3CTaBUTH iX BiJl OUIBIIOTO
70 MEHIIOr0, YU HAaBNAaKW, 1 BUKOPUCTATH OJHAKOBUM KOJIIp YU HITPUXYBAHHS HJIs
BCIX KOMIIOHEHTIB. Y BHIAJIKy, KOJU TpeOa MOPIBHATH KOMIIOHEHTH KUIbKOX ILIUIUX,
3aMICTh KUIBKOX KPYTOBUX Kpallle BUKOPUCTATH OJIHY HOPMOBAHY TiCTOrpamy.

JI1s1 motaHHs MO3UIIMHOTO TOPIBHSHHS JTaHUX HaWKpalle MmiaXoauTh JiHiidaTa
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miarpama. B Takiii  glarpami MO BEpTUKaNl  PO3MILIYIOTHCS — MMO3HAYEHHS
MOPIBHIOBAHUX €JIEMEHTIB, MpPH IbOMY iX BapTO PO3CTABUTH BiJ MEHIIOrO M0
OUIBIIOr0, YA HABMAKU. SIKIIO MEBHUM €IEMEHT Cil BUAUIUTH, TO KpaIlle PO3MICTUTH
MOro Ha MOYaTKy 4YM B KiHIIl MOCTIOBHOCTI, 800 BUKOPUCTATH KOHTPACTHUN KOJIpP YU
HTpUXyBaHHS. BaxinBo Takox, 100 BiJICTaHb MK eJeMeHTaMu Oyjia MEHIIOH 3a
HIMPUHY CaMHMX eJeMeHTIB. [l BiIOOpakeHHs KUIbKICHUX BEJIMYMH MOKHA
BUKOPUCTOBYBATH a0 HIKaTy 3BEPXY UM 3HHU3Y, 00 Yucia Ha KIHIMX €JIeMEHTIB, aje
HI B SIKOMY pa3l Te i iHIIe oJHO4YacHO. Takox Kpalle YHUKaTH ApoOiB, SIKIIO TOYHA
BEJIMYMHA HECYTTEBA. 3ayBaXUMO, IO JJIs MOAAHHS MO3ULIIIMHOIO MOPIBHAHHS JaHUX
MO>XHa BUKOPHUCTATH 1 TICTOTpamMu, OJHAK BOHU BUIJISAATUMYTh TiplIe 3a JiHIHYATI
JiarpaMu, mo-mnepuie, TOMy 1110 B ayAUTOPii MOKe BUHMKHYTH TOMHUJIKOBA acoLiallis 3
YacCOBHMM MOPIBHAHHSM, 1, MO-ApPYyTe, TOMY IO B HI)KHIM YacTHHI TiCTOTpaM 4epes
Opak MicIs JOBOJ BaXXKO PO3MICTUTH JIOBI1 HAa3BU MOPIBHIOBAHUX €JIEMEHTIB.

Tab6n. 1. PexomenjoBaH1 TUIH iarpaM JiJisl TOJAaHHS PI3HUX THUIIIB
MOPIBHSHHS JAHUX

THUII TOPIBHSIHHSA
JNaHUX / TUI Kpyrona JiHId4yaTta | ricrorpama rpadix TOYKOBA
Jiarpamu

ITIOKOMIIOHCHTHE

HO3ULIIHE

JacoBE

YaCTOTHEC

KOpeJsIiiHe o

YacoBe MOpIBHSHHS JTaHUX MOXHa ToJaBaTH abo 3a JOMOMOTOI0 TicTorpaM ado
3a JOMOMOrol0 rpadikiB: TICTOTpaMU BUIIISAATUMYTh Kpalle, KOJU MOTpiOHO
MOKa3aTH He OUIbIIE CeMH 3HA4Y€Hb, a Tpadiku, KOJIM TaKuxX 3Ha4eHb Oarato. [lopaau
o0 MoOyJO0BH TICTOrpaM aHAJIOTIYHI A0 JIHIAYaTUX [iarpaM. Biactanb Mix
eJeMEHTaMH TOBMHHA OyTH MEHIIIOIO 3a IIMPUHY CaMUX €JIeMEHTIB. JIJisi BUIITICHHS
MIEBHOT'O €JIEMEHTa Kpallle BUKOPHUCTOBYBATH KOHTPACTHUN KOJip ab0 IMITpUXyBaHHS.
lono rpadikiB, TO BOHM BUIIISAATUMYTh Kpalle, SKIIO JiHII, I[0 BiJ0OpaXarThb
naHi, OyayTh TOBCTIINII 3a JiHIO a0Ocuuc, sika, y CBOIO uepry, Oyjae TOBCTIiIIa 3a
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TOPU3OHTANIBHI 1 BEPTHKAJIbHI JIHIT CITKH. SIKIIO TMEBHY JIHIIO CIiJ BUAUIUTH, TO
Kpauie 3poOUTH i HAWTOBCTIIIOW 1 BUILIUTH KOHTPACTHUM KOJIHOPOM, ab0 K BCi
1HII1 JIiHIT 3p0OUTH NyHKTUpHUMHU. He BapTo Ha onHOMY rpadiky BUKOPUCTOBYBATU
Oararo JiHINM, Kpame po30UTH HOro Ha KidbKa APIOHUX, SIKI MOPIBHIOIOTH T'OJIOBHY
JIHIIO 3 KOKHOIO JIIHIEI0 OKPEMO.

JUiss ToJaHHS 4YacTOTHOTO TMOPIBHSHHA JaHUX Oa)XaHO BUKOPHCTOBYBATH
ricrorpamu 1 rpadiku. 'icrorpamu OyayTh HaO4YHIIIl, KOJW BUKOPUCTOBYETHCS HE
OuIbllIE CEeMU IHTEpPBAJiB YHMCIOBUX 3HA4Y€Hb, y TMPOTHICHKHOMY BHUIAJKY Kpalle
BUKOpUCTOBYBaTU rpadiku. [icTorpamMu MICTATH OBl IIKaJIW: TOPU3OHTAIBHY, J€
BKa3ylOTbCS 1HTEpBaIM, 1 BEPTHKAJIbHY, /€ BKAa3ye€TbCAd KUIBKICTh €JIEMEHTIB, IO
NOTpanuiIu y BIANOBIAHI 1HTepBad. KibKICTh 1 po3Mip 1HTEpBaJiB JIy>KE€ Ba>KJIUBI
JUIsL aJIEKBaTHOTO TOJAHHS PO3MOJUTY elieMeHTiB. Kpale BUKOpUCTAaTH 1HTEpBaIU
OJIHAKOBOT'O PO3MIpy, HEpPIBHI 1HTEpBaIX JOPEUHI JIMIIE TOMAi, KOJH I[bOI'O BUMAarae
cnenudika 3amadi. Ilpu YacTOTHOMY TMOpPIBHSHHI JaHUX MOXXHA KOMOIHYyBaTu
ricrorpamu 3 rpadikaMu, a TakoX CyMIIIaTH 1 ricrorpamu, 1 rpadiku. Hanpuxmnan,
IUIsL TOTO 1100 MOPIBHATH JIaH1 MO JIBOX PI3HUX POKaX YW CHIBCTABUTU BIKOBUM CKJIaJ
MpaIiBHUKIB JBOX MIJMPUEMCTB.

KopensiiiiiHe mopiBHSHHS TaHUX PEKOMEHAYEMO IMOAAaBaTH 3a JIOMOMOTO0 abo
TOYKOBHUX JiarpaM a0o JIBOCTOPOHHIX JiHIA4YaTux aiarpam. [lpu mpoMy sIKIo BH
BUPIIIMJIM BUKOPUCTAaTH TOYKOBY Jiarpamy, a ocoOnuBo ii Monudikamito —
Oynb0aIKoBy Jiarpamy, TO OOOB’SI3KOBO TOTPIOHO TOSICHUTH ayIUTOPii, SK CIiA
YUTATH TaKUI TUN Aiarpam.

[lin yac miaAroToBKM MyOJiKaIliid 1 JOMOBIACH, MPUCBAYCHHUX TOCITIIKEHHIO
€KOHOMIYHHUX CHUCTEM Ta 00’ €KTIB, BaXXJIMBO OOpaTH aJeKBaTHUN CHOCIO IMOJaHHS
€KOHOMIUHOi 1Hdopmarllii. 3anponoHOBaHI METOAMYHI pPEKOMEHamlii JaayTh
MO>KJIMBICTh MPABWJIBHO 1A€HTU(IKYBATH THUIl MOPIBHSAHHA JAHUX, SIKUA Mae MICLE B
KOHKpETHIA €KOHOMIYHIN 3a/1a4, Ta BUOpaTH HaWOLIbII BIIMOBIAHUN TUII Alarpamu, i
TaKUM YHMHOM CHpPHSTH JIOHECEHHIO 0 ayJIuTOpli OCHOBHUX 11eW MmyOsiKamid 4u
JOIOBIAEH.
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VYIK: 373.5.016:51(073)
JI.A. Hakoneuna, JI.®. MuxaiiieHKo
M. BigHum

®OPMYBAHHSI METOAUYHOI KOMIIETEHTHOCTI MAMBYTHIX
YUYUTEJIB MATEMATHKHU B ITPOIIECI BUBYEHHSA ®AXOBUX
JANCIUATIIJITH

Anomauyia. Y CTaTTi ONKMCAHO TEXHOJOTII0 POOOTH HA MPAKTUYHUX 3AHATTIX,
mo crnpuse QOPMYBaHHIO B CTYICHTIB yMIiHHA KOHCTPYIOBaTH YpPOKH 3
BUKOPUCTAHHSM CYYaCHHX METO/IB 1 MPUIOMIB HaBYAJIbHO-I13HABAIBHOI TISJIBHOCTI.

Knrouosi cnoea: meroguyHa KOMIETEHTHICT, MAaOYTHIX YUYUTEIIB MATEMATUKY;
KOHCTPYIOBaHHSI yPOKY MaTeMaTHKH.

Annotations. This article describes the working technique on practical classes
that promotes the formation of students' ability to design lessons using modern
methods and techniques of teaching and learning activities.

Keywords: methodological competence of future teachers of mathematics;
construction of classes of mathematics

IMocTtanoBka npodJjemMu. AHai3 HAYKOBO-METOJAUYHOI JITEPATYPH 3 MPOOIeMHU
(dbopMyBaHHS KOMIIETEHTHOCTI (paxiBUs Ja€ 3MOTy 3pOOMTH BHCHOBOK, IO Y
CTPYKTYpi TIpodeciitHOi KOMIETEHTHOCTI BUNUTENSI OUTBIIICTh YUCHUX BUIUISIOTH TPU
CKJIAZIOBl: HAyKOBO-TEOPETUYHY, METOJUYHY Ta ICHUXOJIOTO-NieAaroriuny. Bucokuit
pPIBEHb PO3BUTKY OJIHIET 3 HUX HE MOKE€ KOMIIEHCYBATH HEJOCTATHIO C(POPMOBAHICTh
inmux. Ilegaroru, ski MamTh BHUCOKMH piBEHb MIATOTOBKM B  00J1acTi
byHIaMEHTAIbHOI HAayKH, HE 3aBXKIU YCHIIIHO CIHPABISIIOTECA 3 MEAAroriaHoio
nparero. SIKIo0 TOBOPUTH MPO AaCHEKT MAISUIBHOCTI BUMTENS, SKUH CTOCYEThCA
HABYaHHS IIKOJSPIB MEBHOIO MPEeIMETy, TO Ha MEPIIUN IJIaH BUCTYIA€ METOAMYHA
KOMIIETEHTHICTb B CTPYKTYypi mpodeciiiHoi KoMmeTeHTHOCTI Buutens. Orxe,
npobiemMa po3BUTKY METOAMYHOI KOMIIETEHTHOCTI BUMTENISA, 30KpEeMa MATEeMAaTHKH, €
aKTyaJbHOIO MPOOJIEMOIO CYyJacHO1 MeJaroriyHoi OCBITH.

AHai3 ocTaHHIX J0cJdiTKeHb. MeToaMYHa KOMIIETEHTHICTh Bi0Opakae
CIIPOMOXKHICTh MalOyTHIX TeAaroriB €pexkTUBHO 3AINMCHIOBATH OCBITHBO-BUXOBHY
JISUTBHICTB, TBOPYO peaiizyBaTh HAOYTHUI TEOPETUYHUMN 1 TPAKTUYHUMN JOCBII.

Hediniito METOAWYHOI KOMIIETEHTHOCTI BYHMTEIB JOCHIKYBaJId OaraTto
HAyKOBUIB. SIK 3AaTHICTh 3AIMCHIOBATH IMpOILIEC HABYAHHA W PO3BUTKY Ha PIBHI
Cy4aCHUX BUMOT, BU3Haya€ MeToau4Hy KomrneTreHTHicTh C. CkBopuoBa. MeroanuHa
KOMIIETEHTHICTb ~ BUMTENS  PO3IJIANAETHCA  JIOCHIHULICIO  «SIK  BIACTUBICTD
OCOOMCTOCTI, 110 BUSBISAETHCA Y 3aTHOCTI €(EKTUBHO PO3B’S3yBAaTH CTAHAAPTHI Ta
npoOJeMHl METOAMYHI 3ajayl, sfKa IPYHTYETbCS Ha TEOPETHUYHIN 1 MpaKTHYHINA
TOTOBHOCTI /10 MPOBEACHHS 3aHATH 3a PI3HMMHM HABYAIBHUMH KOMIUIEKTaMH, IO
BUSBIIAETHCS Y CHOPMOBAHOCTI CUCTEMH JAMJIAKTHUKO-METOJUYHHMX 3HAHb 1 YMIHb 3
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OKpEeMHX PO3JAUIIB Ta TeM KypCy, OKPEMHX €TamliB HaBYaHHS M JOCBILy iX
3aCTOCYBaHHS (IMIAKTUKO-METOJUYHUX KOMIETEeHII1H).» [4].

Matsam O.l. Bu3Hayae METOAMYHY KOMIETEHTHICTh MallOyTHBOTO BYMTEIS
MaTE€MaTUKH K «OYIKyBaHUM pe3yJbTaT METOAMYHOI MIATOTOBKM BUMTENS, SKHUM
BKJIIOYA€ METOAMYHY TI'PAMOTHICTb, JOCBIJ] METOAMYHOI AISUIBHOCTI T4 METOAMYHI
nepekoHaHHs. Lleld  ouikyBaHMil  pe3ynbTaT, 3TIJHO 3  TEPMIHOJOTIEIO
KOMIIETEHTHICHOTO MiAXOAY, MOJSra€ y TOTOBHOCTI 1 3JaTHOCTI MaWOYTHBOTO
BUUTENS] MAaTEMAaTUKH METOJUYHO TPAaMOTHO, TBOPYO PO3B’A3yBaTH KOMILJIEKC 3ajay
METOAMYHOI AISUIBHOCTI 100 (OpMYyBaHHS MAaTeMAaTHUYHOI KOMIIETEHTHOCT! YYHIB,
Kl BUIUIMBAIOTh 13 JAUJAKTUYHHUX, BUXOBHUX 1 PO3BUBAJIBHUX L€ HaBYaHHS
MaTeMaTUKH B mKoIi». [1, c. 121].

Meta crarTi — pO3IJISHYTH 3aCO0M PO3BUTKY METOAMYHOI KOMIETEHTHOCTI
MaiOyTHIX yYUTEIIB MATEMATHKH Yy MPOIeci BUBYEHHS (PaXOBUX AUCIMILIIH.

Bukiang ocHoBHOro marepiaay jgociaimkenHs. Ilpomec ¢opmyBanHS
METOJMYHUX KOMIIETEHTHOCTEH MalOyTHbHOI'O BUMTENSI MaTEMAaTUKH € cKiIaaHuM. J1o
Yyclia yMOB, IO TO3UTHBHO BIUIMBAIOTh HA IE€H NPOLEC BIJHECEHO CTBOPEHHS
BIJIMOBIHOTO OCBITHBOTO CEPEIOBHINA, TBOPUOI aTMOC(hEepH HABUAIILHOT'O MIPOIIECY Y
BH3. Jlna dbopmyBaHHS TOTOBHOCTI CTYJE€HTIB O TBOPUYOi pOOOTH MO3UTUBHUM € HE
TUIbKM TPAMOTHHMI MeJaroriyHuii BIUIMB Ha MalOyTHIX NeAaroris, aje # 370poBe
OCBITHE CEpEJOBUINE SK BaXKIMBUNA (DAKTOp CTAHOBIECHHS MNPOGECIHHOTO IMITKY
CydacHOTO BuMTeNsA. Y mponeci NpodeciiiHoi MIATOTOBKA MaWOyTHIX Y4YWTENiB
MaTe€MaTUKH BaXXJIMBO CTBOPUTH CEPEAOBHILE, Y SKOMY TMpeacTaBlieHl (HopMu
oprasizauii, 1O 3a0e3Me4yloThb [MO3UTUBHY JUHAMIKY PO3BUTKY (axOBHX
KOMIIETEHTHOCTeH CTy[eHTiB. BaxiauBo craBuTH MailOyTHHOro (QaxiBis B Taki
YMOBH, y SIKUX BIH MIr OM aKTHBHO [iSITH, CaMOCTIHHO MNpUHWMAaTH pIIICHHS,
MPOSBIIATH 1HIIIATUBY.

st popMyBaHHSI TOTOBHOCTI MallOyTHBOTO Tefarora 10 MpPOBEACHHS YPOKiB
MaTeMaTUKH HeoOXigHe HaOyTTs HHUM JIOCBIly 3aCTOCYBaHHA CKJIQJOBUX
TEOPETUYHOI TOTOBHOCTI HAa MPAKTHII: 4yepe3 IMITalil0 MaiOyTHBOI MenaroriyHoi
JISUTBHOCTI M1 4ac POJBOBUX IrOp, 4Yepe3 MPOEKTHY MISUIbHICTh 3 PO3B’SA3yBaHHS
METOJMYHUX MPOOJIeM, 1 IMiJ Yac MeIaroriyHoi MpakTHKH.

[lepexkonani, mo ¢GOpMyBaHHIO METOJUYHOI KOMIIETEHTHOCTI MalOyTHIX
YUUTEIIB MaTE€MaTUKH CHPUAIOTH Taki (OpMU NPOBENEHHS 3aHIATh 3 (PaXOBHUX
JTUCLUIUTIH, SIK HETPaIUIINHI-JICKIIii, piI3HOMAaHITHI TPEHIHTH, MOJEIIOUl 3aHSTTS,
pO3B’sI3yBaHHS 3aBlJaHb 1 BHUKOHAHHS BIPaB, XapaKTEPHUX [JIs IMIKUIBHOTO
HAaBYAJIbHO-BUXOBHOTO IMPOLIECY, BUTOTOBJIEHHS HAOYHOCTI 3 JIEMOHCTpAIlEIO i
3aCTOCYBaHHS JJI JOCSTHEHHS BIAMOBIIHUX LIJIEH, MIJ0BI Ta POdbOBI IFPH, TBOPYI
3BITH, KOHKYPCH MEJAaroriyHoi MailCTepHOCTI, TOLIO.

BukopucrtaHHd HaBYaJbHUX JUIOBMX IMOp IiJI 4Yac NPOBEJIEHHS 3aHATh 3
($axoBUX NHUCUMIUIIH CHOpPUAE MIATOTOBII CTYAEHTIB JO METOJMYHOI MIiSIIbHOCTI.
Y4YyacHUKM 1rop HaBYAIOThCA MpUHAMATH MNpodeciiiHi pIilleHHs, OIIHIOBATH Ta
KOPEKTYyBaTH iX, OCBOIOBAaTHM 3MICT CHEIIaJbHUX KYPCIB, OBOJIOJAIBATH BMIHHSMHU
II0JI0 OpraHizauii Ta yHOpaBIiHHS HPOLECOM HAaBYaHHS UIKOJISIPIB, 3aCTOCOBYBATU

213



Mamemamura ma ingpopmamuxa y 6uuyiil WKOJi: 6UKTUKU CYHUACHOCHI

3HAHHS Ta BMIHHS Yy pI3HUX HpodeciiiHux cutyauisx. HeTpaguuiiine HaB4aHHS Ja€e
3MOry MaiOyTHBOMY TI€JIarory crnpoOyBaTu cebe y poii 1 pexucepa, 1 BUATENs, 1
opratizatopa IMEBHOIO BHUAY IISJIBHOCTI, 1 Y4HS. A 4uM OLIbIIe pOJIEH BUKOHYE
CTYJIEHT, TUM OuIbllle B HOTO apceHalll MPaKTUYHUX YMIHb Ta HABMYOK, HEOOX1THUX
st ManoytHeoro ¢daxiBus. llle oxHi€lo Baromorw MepeBarol HETpaaUIIHUX
TEXHOJIOT1M HaBYaHHS € Te, MO iX BIPOBAKEHHS /A€ MOXJIMBICTh MaKCHUMAaIbHO
IHAMBIAYaNi3yBaTH HaBYAJIbHUMN Tipotiec [4].

[linroToBKa BUMTENss MaTEeMaTUKW 10 Horo mpodeciiHoi  TisUIbHOCTI
OaratorpanHa 1 ckiagHa. OJHaK, € Tepelik caMUX HEOOXIAHUX BMIiHb JUIS
3MIMCHEHHS] NEeAaroriyHoi AisibHOCTI. be3nepeuno, mepmuM y 1bOMYy CIHCKY Mae
OyTH BMIHHA MIATOTYBAaTH 1 MPOBECTU YPOK. 3p0O3yMiI0, IO Il BMIHHA (DOPMYIOTHCS
M1J] Yac BUBYECHHS KYpCiB NEAaroriku, METOAMKA HaBYaHHS MAaT€MAaTHKHU, TEXHOJOT1H
HAaBYaHHS MAaTeMAaTHKH, MIJ 4Yac MPOXOJKEHHS NPOMNEJEeBTUYHOI Ta MeAaroriyHoi
MPaKTUK. 3 1HIIOI CTOPOHM, BUUTENIb MPOTATOM BCHOI'O >KUTTS BJOCKOHAIIOE CBOI
3HAHHSI, BMIHHS TPOEKTYBATH, TOTYBATH 1 IPOBOJIUTH YPOK.

IcHye 4iTKO BH3HAYeHa OUAAKTUYHA CTPYKTypa YpOKiB pi3HuUX TumiB. [IpoTte
CJiJ TPUBYATH CTYACHTIB YHUKATH IIa0JOHHOCTI B Tpolieci MOOYJAOBH YPOKY.
[Ipouec HaBuaHHs e(EKTUBHUN JUIIE TOJl, KOJIM BYUTENb MPABUIBHO PO3YyMi€
€IHICTh (DYHKIIIH KOXKHOrO KOMITIOHEHTa OKpeMO 1 HOTO CTPYKTYpHOI B3a€MOIIi 3
IHIIMMHU KOMIIOHEHTAMH YPOKY.

VY cyuacHiil 1mIKOJI, cepell BUMTENIB-NPEIMETHUKIB, aKTyaJIbHOIO € po3podKa i
BUKOPHUCTAHHS, TaK 3BaHUX, KOHCTPYKTOPIB ypokiB. Lle, ik mpaBuiio, Tabauyka y sKii
nepepaxoBaHi OCHOBHI €Tany ypoKy Ta BiAIOpaHi JUIsl IUX €TarliB MOXKJIMBI IPUIOMHU
oprasizauii HaB4aJbHOI JisbHOCTI. Ilpuknaau Takux po3poOOK € B AOCTaTHIN
KUIBKOCTI Y METOJMYHIH JiTepaTypi Ta Ha caiiTax BUUTENIB MareMaTuku. KpiM Takux
po3po0OK BUIAABHULTBO «OCHOBa» MPOMOHYE CBI BapilaHT KOHCTPYKTOpa YpOKY,
30KpemMa, €IeKTpOHHUM. [8] ENeKTpOHHHI KOHCTPYKTOpP YPOKY — L€ KOMIT IOTEpHA
mporpama Jijisi CTBOPEHHS YPOKIB Ta KOHCIIEKTH 1 Mpe3eHTaiii 10 kypey. Koncnexkru
ypokiB mpesncrtabieHi y ¢opmati Microsoft Word, npesentanii mpencraBieHi y
dbopmati  Microsoft  PowerPoint.  IlpeseHrtarii  MOBHICTIO  BiAMOBIAAIOTH
MPEICTAaBIIEHUM KOHCIEKTaM YpOKiB. BHkopucTaHHS Takux po3poOOK MOJIOIUMHU
BUUTEISIMU, CTYACHTAMHU-NPAKTUKAHTAMU JO3BOJIIE CIPOCTUTU PYTUHHY pOOOTY
BUUTEIS, alie He OopMye B HUX BMIHb TOTYBAaTH HECTaHAApTHIi, TBOPUl ypOoKHU. Tomy
BAYKJIMBO HABUUTH MaOyTHIX BUMTEIIB KOHCTPYIOBATH YPOKH CAaMOCTIHHO.

OnHi€ero 13 TaKUX TEXHOJIOTIM HaBYaHHS KOHCTPYIOBaTH ypOK — Iie pobora i3
kapTkamu. Ha mepiromy erari, CTyJIeHT OTPUMY€E T€MY YPOKY 1 TUI Ypoky. Ilicis
OT0 BHKJIaJa4 MPONOHYe HAOOpH KapTOK PIZHOrO KOJBbOPY, 30KpeMma, y Halbopi 13
KOBTHUMH KaTKaMU CTYJIEHT oOMpae eTam YpOKy, 13 3€JI€HHX KapTOK 0O0Mpae METo.
ab0 TEXHOJIOTII0 HAaBYAaHHSI Ta Yy HaOOpl 13 KapTKaMH CHUHBOTO KOJIbOPY - 3acid
HaBYaHHS. 3aBJaHHs CTYJEHTa — CKOHCTPYIOBATH BU3HAUYECHHM eTam ypoKy 13 JTaHUM
METO/IOM Ta 3aco00M HaBYaHHS Ta JaTH OLIHKY OTPUMAHOro pe3ynbrary. OCKUIbKH,
HEMa€ €JMHOTO MIJXOAY /10 BU3HAYCHHS METOJIB HABYAHHS MAaTE€MAaTUKH, TOMY Y
HaOopl 13 3eJeHUMMHM KapTkamMu BuauieHl Taki wMeroau (3a 3.1.Cnenkans):
MOSICHIOBAJIBHO-UTIOCTPATUBHUM, PENpPOIYKTUBHUMA, npoOIeMHUI BUKJIA],
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eBpUCTHYHA OeciJia, JOCIITHULIBKUN METON, METOJ NOUUIBHUX 3adad, adCTpakTHO-
OEAYKTUBHUN METOJl, KOHKPETHO-IHIYKTHUBHHM METOJ 1 HACTyNHI TEXHOJIOTI]
HaBYaHHSA: poOOTa B Mapax, JBa-4YOTUPHU-BCl pa3oM, poOOTa B MajuX TIpylax,
MO3KOBHMI IITYpM, JIepeBO pillleHb, HaByYalOUU-ydych. Jlo 3aco0iB HaBYaHHS
BITHOCUMO: 1HTEPAaKTUBHY AOILIKY (Ipe3eHTallii, TabJuill, CXeMHU TOIL0), MPOTrpaMHi
MPOAYKTH, PI3HOMAHITHI MOJENI, CUCTEeMHU MPUKIAJAHUX 3aJady abo TPHUKIAIIB 13
HABKOJIMIIHBOTO CEPEAOBHILA. 3PO3YyMLNIO, IO 3MICT KapTOK MOKE 3MIHIOBATUChH Ta
n00MpaTUCh BUKIIAJayeM, 3aJ1€KHO BiJl TOCTABJICHOI JUAAKTUYHOI METH 3aHATTS [4].

BucHoBku. 3amporoHoBaHa TEXHOJOTiA POOOTH Ha 3aHATTIX 3 (PaxoBux
TUCIUIUTIH (JOPMYE B CTYJCHTIB YMIHHS T'OTYBAaTH YPOKH 3 BUKOPUCTAHHSM CYYacHHUX
METO/IIB 1 MPUHOMIB HaBYAIHHO-TTI3HABAILHOI ISUIBHOCTI; 3aKPIILIIOE, TIOTJIUOIIOE Ta
CUHTE3y€ TICUXOJIOro-Mearoriyii, METOAUYHI 3HAaHHA B MpPOILECi X BUKOPUCTAHHS
JUIsL pO3B’SI3aHHS KOHKPETHUX HABUYAJIbHUX 3aBJaHb; BUXOBYE y CTYACHTIB CTIHKUN
iHTEpec N0 mnpodecii BuMTENs, NMOTpeOM B TNEAAroriyHiii camMoOCBITI Ta TOTY€
CTYJICHTIB JI0 aKTUBHOI MEJAroridyHoi MpaKkTUKH.
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JIIJIOBA I'PA SIK 3ACIB ®OPMYBAHHS TPO®ECIMHUX
KOMIIETEHTHOCTEM MAMBYTHIX YUUTEJIIB

Anomauin. Y Oauniti cmammi 00IpYHMOBAHO 3HAUYWICMbL MA epeKmusHicmy
BUKOPUCMAHHA OiN08UX 20p ONsl QopMy8anHs npogheciiinoi KoMnemeHmHocmi
MAuOymuix yyumenis.

Knrwouoei cnosa: oinosa epa, npogheciiini KomnemeHmHoCmi guumelis, 3a2anibHi
KOMNemeHmHocmi, KOMNemeHmMIiCHO-OPIEHMOBAHT MeXHON02II HABYAHHA, 12p0o6d
83AEMOOIs.

Annotation. In this article the importance and effectiveness of business games
for the formation of professional competence of future teachers.

Keywords: business game, professional competence of teachers, general
competence, competence-oriented technology training game interactions.

IlocTanoBka mnpoGsemMu. HuHi B OCBITI HasBHI PI3HOMAHITHI METOJMKH 1
TEXHOJIOT1i, 110 BHUKOPUCTOBYIOTHCS Y HABYAJIbHOMY TMpolleci. 3HaHHSA IUX
TEXHOJIOTIM 1 METOAMK, YMIHHS BHUKOPHUCTOBYBAaTM HaOyTli 3HAaHHS Yy CBOIill
npodeciiiHiil  AisNIBHOCTI, 1€ TOKa3HMK CYy4YacHOI MPOrpecuBHOi KBami(ikaiii
BUUTES.

[Iporiec miAroTOBKM MaWOyTHIX YYUTEIIB Mae 3a0e3MeuuTd iM HE JIHIIE
byHIaMeHTaJIbHI TEOPETHYHI 3HaHHS, aje W I[IUPOKUM CHEeKTpP MNPaKTHYHUX
npodeciiiHux ymiHb 1 HaBuuoK. OpHi€r0 3 BaxiuBUX (OpPM 1 METOMIB peanizalii
HOBHUX ITIJIXO/IB Y HaBUaHHI € KOMIIETECHTICHO-OPIEHTOBAaH1 TEXHOJIOT1i HaBYaHHSA |1,
c.129]. na peanizauii JaHOTO MiAXOAY BCE 4YacTillle BHUKOPHUCTOBYIOTh AaKTHBHI
METOJIM HAaBUaHHsI, 30KpeMa, JIJIOBI IrpHu.

Buxiang ocHoBHoro wmarepiaay. /[litoBa rpa — ue iMitauis peaigbHOI
BUPOOHMUYOI CHUTyallii, AUHaMi4Ha ¢GopMa BIATBOPEHHs NpPodeciiHOl IiSIBHOCTI,
MOJICJIIOBaHHSI CUCTEMU aJICKBaTHUX CTOCYHKIB, sIka CIpSIMOBaHa Ha 3aKpIIUICHHS
TEOPETUYHUX 3HaHb, (POPMYBAHHS MPAKTUYHUX HABUYOK, HA OCOOMCTICHUI PO3BUTOK
MaitOyTHboro ¢axisus [2, c. 44]. Iligx yac rpu ii y4yacHUKHM MarOTh MOXJIHUBICTh
€KCIIEpUMEHTYBATH, BIANpAlbOBYBaTH pi3HI mpodeciiiHi  aii, npumyckatucs
MOMMWJIOK, HETIPUITYCTUMUX Y PEATbHOMY JKUTTI.

BukopucrtaHHs AUIOBUX Irop y HaBYaJIbHOMY IMpOLECi J03BOJISE TOCTYIOBO
chopMmyBaTd y MalOyTHIX YYUTENIB iXHI MpodeciiiHl KOMIETEHIll, a caMme:
KOMYHIKa0eIbHICTh, pO0OOTa B KOJIEKTHBI, CaMOBIOCKOHAJIEHHS, I1HIIIATUBHICTH 1
KpEaTUBHICTb, HAIOJEIJIUBICTh, IIHHICHI OpI€HTAIli, KPUTUYHICTH (MIOMIPKOBAHICTb,
aHAJMITMYHE  MMHCIEHHS),  JAUCIUIUIIHOBAHICTb,  BOJIOAIHHS  iH(pOpMaIliiiHO-
KOMYHIKaIlIHHUMHU T€XHOJIOT1AMH To11o [3, ¢.76].

Ha 3aHsTTsX 13 BUKOPUCTaHHSM [IJIOBUX Irop HEOOXiHO BpaxoOBYBaTH Taki
MpaBuJia, KOTP1 BIUTMBAIOTH HA SIKICTh 1 PE3yJIbTATUBHICTh TPU:
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- 3JIyYUTH Y pOOOTY MaKCUMAaJIbHY KUIBKICTh CTY/ICHTIB;

- IOTypOyBaTHUCS PO «IICUXOJOTTYHY» MiJITOTOBKY YYACHUKIB I'PH;

- IpUIUIUTH OUIbIIE yBaru MiATOTOBII NPUMIIICHHS, MIATOTYBaTH HEOOXI1JIHI
Matepianu sl poOOTH y BEIUKUX 1 MAJIUX TpynHax;

- BUOIp TeMU, BU3HAUYEHHSI I1iJIeH 1 3a/1a4;

- pO3MOJUT poJiel cepell YYaCHUKIB 13 ypaxyBaHHSM 3HaHb 1 ICUXOJOTTYHHX
0COOJIMBOCTEN CTY/ICHTIB;

- po3po0Ka CTPYKTYpHO-JIOTIYHOI CXEMH TpH, 3aBAaHb [JIs KOXXHOI TpyIMH,
HIArpyHH TOLIO;

- po3poOKa METOAMYHUX PEKOMEHJALId JJIs CTYJEHTIB 3 MOBHUM ONUCAHHAM
IrpOBO1 CUTYaIlii;

- BUBYEHHS CTyJI€HTaMHU MaTepiaiiB TEMH, sIKa BUBYAETHCA, JJI1 OOPOOKH pi3HUX
BapiaHTIB PilICHb;

- pO3po0Ka CHCTEMHU OIlIHIOBaHHSA pPE3yJbTaTiB, IO BIJOOpPaKalOTh PIBEHb
c(hOpMOBAHMX KOMITETEHIIIH.

- IOJI0JIATH CTEPEOTUIM Y HaBYaHHI, pO3BUBATH TBOPYl 310HOCTI CTYJIEHTIB,
CTBOPIOBaTH IPU LIOMY HEOOXIJHI yMOBU sl  (opmyBaHHS mnpodeciiHuX
KOMIIETEHIII, yMIHHS CaMOCTIfHO MMHCIIUTH, OpIEHTYBATHCS B HOBIM CHUTYyalii,
3HAXOJMTH CBOI MIIXOIU JJIsl BUPILLIEHHS MPOOJIEMHU.

[IpoBoasiun 3anHATTds y ¢GopMi JUJIOBOI T'pH, MOXKHA BUKOPHUCTOBYBATH
IHAUBIAYalIbHY, TAPHY, TPYHOBY POOOTY CTY/ICHTIB.

TemaTtuka, 1IbOBa yCTaHOBKA, (hOPMH, METOAM IUIOBUX IrOp Pi3HI, ajne BCi
BOHU CHPUSIOTH (DOPMYBAHHIO 3arajibHUX 1 MpodeciiHuX KoMmmneTeHlid. Bunimumo
rpyny 3arajbHUX KOMIETEHIHU:

1. Po3yMmiTH CyTHICTB 1 colllalibHy 3HAUYIIICTh CBOET MalOyTHHOI mpodecii,
MPOSBIIATH J10 HET CTIMKUI 1HTEpec.

2. OpraHi3oByBaTH BJIACHY [ISJIbHICTb, BU3HAYaTH METOJM BUPIIICHHS
npodeciifHuX 3aja4, OLIHIOBATH IXHIO €(PEKTUBHICTH 1 SKICTh.

3. [IpuitmaTu pilieHHS B CTAaHAAPTHUX 1 HECTAHAAPTHUX CUTYaIIsIX 1 HECTH
3a HUX B1AMNOBIJAJILHICTD.

4. 3niiiCHIOBaTH TOIIYK 1 BUKOpPUCTaHHS iH(poOpMalli, HEoOXiAHOi s
e(heKTUBHOTO BUKOHaHHS TpodeciiiHux 3amad, mpodeciiHOro M OCOOUCTICHOTO
PO3BUTKY.

3. [IpamoBaT B KOJIGKTHMBI 1 KOMAaH/I, B3a€EMOJISITH 3 KEPIBHUIITBOM,
KOJIETaMH, YUHSIMHU.

6. bpatu Ha cebe BIANOBIJAIBHICT 3a POOOTY UJIEHIB KOMaHIH

(maneriux, yuHiB), 3a pe3yibTaT BUKOHAHHS 3aBAaHb.

EdekTuBHICTD AUTOBUX 1MOp y MOPIBHSHHI 3 TPAAULIIMHUMHU METOJIaMHU HaBYAHHS
MOJIATAE Y HACTYITHOMY:

- 3HAYHO €KOHOMUTBLCS HaBYAJbHUHN Yac;

- e(peKTUBHIIIIE 3aCBOIOETHCSA HaBUaJIbHA 1H(POpPMAIlisl, TOB’A3aHa 3 MPoeCciiHHOI0
M1rOTOBKOIO MaOyTHIX YUUTENIB Y PE3yIbTaTi akTUBI3allli CTY/ICHTIB;

- M JBUIIYETHCS YCIIIIHICTB;
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- MOKJIMBICTh OTPUMATH 3a PE3yJbTaTaMH ISJIbHOCTI YYaCHUKIB JIUIOBOI I'pu
JOCTaTHbO TMOBHY KapTUHY NpodeciiHuX 1 OCOOUCTICHUX SKOCTEH YYaCHHKIB,
BUSBHUTH IXHIO TOTOBHICTh 0 MailOyTHBHOI MpodeciiHOl AISITBHOCTI.

B xoni npoBeaeHHs AUTOBUX 1rop Oyiu BiA3HAYEH] TaKl Pe3yJIbTaTH:

- MIBUIILYEThCSA 1HTEpEC [0 HABYAIBHMX 3aHATh 1 JI0 TUX Npolsem, sKi
MOJICIIIOIOTHCS M PO3IrPYIOTHCA B X011 JIIJIOBOI I'PH;

- CTYJ€HTH OTPUMYIOTh 1 3aCBOIOIOTH OUTbIIY KUIBKICTh 1H(pOpMAIlii, 3aCHOBAHOI
Ha KOHKPETHUX MpHUKIaJax, U0 CHpuse (OpMyBaHHIO B YYACHHKIB I'PU HABHUYOK
NPUIHATTS KOHCTPYKTUBHUX PIILIEHb;

-y4yacThb y [JUIOBUX Irpax pO3BHUBAa€ aHaJITU4YHE, TBOopue Ta TmpodeciiiHe
MUCJICHHSI MaOyTHIX YUYUTEIIB;

- 3MIHIOETBCSI MOTHBAIIISl CTYICHTIB JI0 OBOJIOIIHHS MaiOyTHROIO Mpodeci€ro;

- MIBUIILYETHCS CAMOOIIIHKA Y CTYJICHTIB, @ B KOTO BOHA 3aBHILIEHA, CTA€ OLIBII
00’ EKTUBHOIO;

- HAKONIMYEHHMM y JIJIOBUX Irpax JOCBIJ JIOolIOMara€e OiIbIl  MPaBHIBHO
OLIIHIOBATH MO>KJIMBI peaJibHI CUTYaIlii.

BucHoBok. 3acTocyBaHHS Ha 3aHATTIX JOUIOBUX Irop Ja€ CBi MO3UTUBHHMA
pe3ynbTaT: CTYJEHTH AaKTUBHIIIE Ta 3 IIKaBICTIO MNPUHAMAIOTh Y4YacTh Yy BCIX
KOHKypcax mnpodeciiiHoi MaiiCTepHOCTI, OJiMIiagax 1 BIKTOpUHAX, 1, IO HE MEHIII
B)XJIMBO, BUSBIISIOTH IIJIBUIIICHUH 1HTEpEC 10 CBOET MalOyTHBOI mpodecii.
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3ACTOCYBAHHS AITAPATY HEUYITKOI JIOT'IKH JJ51 AHAJI3Y
HEJATOI'TYHUX CUCTEM

Anomauin. Y cmammi po3ensioaromvcsi OCHOBHI NOHAMMS Meopii HewimKoi
noeiku. Ha ocHosi amanizy mooiciugocmeii MamemMamuiHo20 anapama Heyimkux
MHOJMCUH B8CMAHOBIEHO, W0 3d O00NOMO20I0 NOHAMb, NPEeOCMABIeHUX HeYimKUMU
3HAHHAMU [HMEPNPEemyIomy JH0OCLKL MIDKYBAHHS, SKI MONCHA BUKOPUCTOBY8AMU O]
aHanizy i NPOCHO3y8AHHA NEOA202IYHUX 83AEMOOIII.

Knrwwuosi cnosa: meuimka nozika, Heuimxuil J102TYHUL BUCHOBOK, Ne0dA202iuHa
cucmema.

Annotation. The article discusses the basic concepts of the theory of fuzzy logic.
The analysis capabilities mathematical apparatus of fuzzy sets determined that using
the concepts presented interpret vague knowledge of human reasoning, which can be
used for analysis and forecasting of educational interactions.

Keywords: fuzzy logic, fuzzy logic conclusion, educational system.

binpuiicte KJIaciB peaqbHOrO CBITY Ha MPOTHUBAry KiacaM ab0 MHOKHHAM
KJIACHYHOI MaTeMaTUKH HE MAIOTh YITKHUX MEX, sIKi O BIOKPEMITIOBAIN 00’ €KTH, 110
BXOJISITh Yy 1IeH KJ1ac Bl 00 €KTIB, sIKi HE BXOAATH J0 HHOTO [2].

Tak, 6arato coriaabHUX, BAPOOHUYO-TEXHIYHUX, EKOHOMIUYHMX Ta MEIaroriaHuX
cucteM (PyHKIIOHYIOTh 32 YMOB II€BHOT HEBU3HAUYECHOCTI.

Ha cporogni, po3B’s3yloud 3ajgadl  aHalily T[EBHUX CHCTEM, 30Kpema
MeJaroriyHuX, HIMPOKO BUKOPHUCTOBYIOTHCS METOAM Teopii MWMOBIpHOCTEH Ta
MaTeMaTU4YHOI CTaTUCTUKHU. L{I MeTonu mpumyckaroTh WMOBIPHICHY 1HTEpIpETAIlio
EKCTIEPUMEHTAIBHUX JaHUX Ta OJep KaHHS Ha iX MiJCTaBl CTATUCTUYHUX BUCHOBKIB.
OpHak, KoM HEBU3HAYEHICTh BIIHOCHO MallOyTHBOTO CTaHy OO €KTY OCIHIJIKEHHS
BTpa4ya€e PUCH CTATUCTUYHOT HEBU3HAUEHOCTI, 3aCTOCYBAHHS KJIACMYHOI WUMOBIPHOCTI
Ta MaTEMaTHYHOI CTaTUCTUKH SK XapaKTEepPUCTHUK MACOBUX TMPOIECIB CTa€e
HEMOXJIUBUM [2].

MeTtonu HEYITKOI JIOTIKM HaJaloTh MOXJIMBICTh KUIbKICHOI 1HTEpHpeTanii
AKICHUX (PAKTOPiB, BUPAKEHUX y TEPMIHAX PUPOJIHOI MOBH.

VY meparorimi JiroguHa HabaraTo yacTiimie, HDK B 1HIIUX Taly3sX 3HaHb Mae
CIIpaBy 3 HEYITKUMH TMOHITTSAMHU 1 MPUOIU3HUMHU BeTUUMHAMU. Taki BUCTIOBJICHHS, Y
SKUX BUKOPHUCTOBYIOTh KIIIOUOBI CJIOBa, SIK «Kpalie», «TipIie», «I0CEPEeIHbOY,
«JIOCTaTHbO», «HOPUOJU3HO» Ta IHIIl, Yy TMEJAroriYyHUX CcHUCTeMax € HOPMOIO
BXXKUBaHHA. ToMy IS JOCIHIJDKEHHsI TEJaroriyHuX MPOIECiB 1 SIBUI B OaraThoX
BUIMAJKaX JOIUIbHINIE BUKOPUCTOBYBAaTH MeToau dopmamizaiii  JIOJIChKUX
BUCJIOBJICHb, 30KpEMa, TEOPit0 HEUITKOT JIOTIKH.
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Bnepuie matemaTuuHMii anapaT Teopili HEYITKMX MHOXHH 3alpONOHOBAaHUM
npodecopom Kamidopniiickkoro yuiBepcutety JI. 3ame B 1965 pomi. IlutanHio
BUKOPHUCTAHHS TEOPIi HEUITKMX MHOXXHH Yy MEJaroriyHii ramdysi npucBsiueHi npari .
B. Bemnena, JI. €. I'pusyn, M. I'. Konsau, 1. I1. Ilignacoro, A. I1. Pormreiina, C. /1.
ToBOM.

MeToro CTaTTi € PO3KPUTTS CYTHOCTI TEOpii HEUITKHMX MHOXHH, CTPYKTypH
OTPUMaHHSI HEYITKOTO JIOTTYHOTO BHUCHOBKY Ta MOXJIMBOCTEW BUKOPUCTAHHS Teopii
HEYITKOI JIOT1KU JIJIsl aHaJIi3y MeJAaroriYyHuX CUCTEM.

HeuiTka norika € po3mupenHsm kinacuuHoi (bByneBoi) soriku 1 3acHOBaHa Ha
KOHIIEMII{ 4aCTKOBOI 1ICTUHHOCTI. OJTHUM 13 OCHOBHMX IMOHSTh T€OPii HEUITKOI JIOT1KH
€ TOHATTS JIHTBICTUYHOI 3MIHHOI. JIIHIBICTUYHY 3MIHHY BHM3HAYalOTh SIK 3MIHHY,
3HAUEHHS $IKOi BUpa)XaroTbCsd HAOOpOM BepOaJbHUX (CIOBECHMX) XapaKTEPUCTHUK
nesikoi BiacTUBOCTI. KokHe oOKpeme 3HaueHHs JIHTBICTUYHOI 3MIHHOI HEYITKO
XapaKTepu3ye HasiBHY CUTYaIlll0 1 HA3UBalOTh TepMOoM. OKpeMuil TepM JIHTBICTUYHOI
3MIHHOi XapaKTepU3yeTbcs 00paHOI0 MIPOIO — TaK 3BAaHOIO (DYHKIIIEIO HAJIEAKHOCTI |L:
X—[0;1], sAKka KOXHOMY €JEMEHTY YHIBEpCaJbHOI MHOXHUHM X CTaBUTh Y
BIJIMOBIAHICTh 3HAYCHHS YIIEBHEHOCTI PO HAJIECKHICTh HOTO /10 IESIKOTO 3HAYCHHS 13
[0;1]. HeuiTky MHOXXHMHY BH3HAualOTh uepe3 0a30By (yHIBepCallbHy MHOMXHUHY)
mKainy X 1 QYHKIIII0 HAJIEKHOCTI |L.

JIIHTBICTUYHOIO 3MIHHOIO MOKHA OMEpYBaTH 3a JOIMOMOTOI0 CYKYITHOCTI MpaBUJl
(HeuiTkoi 0a3u 3HaHb), K1 POPMYIIOIOTHCS PEUEHHSIMU NMPUPOIHBOT MOBU. HediTkoro
0a3010 3HaHb HA3UBAIOTh CYKYMHICTh MPaBUJ BUAY «SIKIIO..., TO...», SIKI OMUCYIOTh
B3a€MO3B’SI30K MK BXOJIaMH Ta BHUXOJOM JI€SIKOTO O0’€KTY 3 BHUKOPHUCTaHHSIM
HeUITKUX TepMmiB. HeuiTki 6a3u 3HaHb JO3BOJISIOTH €(EKTUBHO BpPaXOBYBaTH
JOCTYIIHY TIOYaTKOBY €KCIEPTHO-EKCIIEpUMEHTaIbHY iHpopMmallito. Tak, Ha OCHOBI
MOHSATh, NPEJCTABICHUX HEUITKUMU MHOXHHAMHM MOXKHA 3MOJIEIIOBATH MPOILIEC
JOJICBKUX MIPKYBaHb Ta IPUUHATTS PIlIEHb Yy CUCTEMaX, Kl (PYHKIIIOHYIOTh 32 YMOB
HEBHU3HAYEHOCTI Ha OCHOBI HEYITKOI JIOT1IKM Ta HEYITKOIO BHUCHOBKY. Amapar, sIKUi
JI03BOJISIE TPALIOBATH 3 HEUITKOIO JIOTIKOIO — Iie € amapaT Fuzzy-texHosorii (Bin
aur. Fuzzy — posmnuBuactuii, po3mMuTuid, Heuitkuit). Llg TexHomoris 3maTHa
O0opoTHC 13 TPUHIIMIIOM HECYMICHOCTI Ta BUABHIIACH HAMOLIBII OJIM3BKOIO 10 MOTPEO
MaKCHUMaJIbHOT'O BPaXyBaHHS €KCIEPTHUX JAHUX, SIK1 YACTO € €IMHO MOXKJIMBUMM JIJIs1
PO3B’SI3aHHS NPAKTUYHUX 3a/1a4 AOCIIHKEHb.

AHamni3 MaTeMaTUYHUX MOXJIMBOCTEW HEUITKOi JIOT1KHU J103BOJISIE BHOKPEMHTH
MEPCHEeKTUBHI HANpsSMH MOr0 3aCTOCYBaHHS [Jis aHalI3y NEAaroriyHux CHUCTEM.
OpHi€ero 3 akTyaldbHUX 3a/1ad B I[bOMY KOHTEKCT1 € OI[IHIOBAHHS PIBHS MiATOTOBKHU
MaiOyTHIX (axiBIiB, 110 JO3BOJISIE BpaxoByBaTH LMl crnektp d¢aktopiB. Lli
dakTopu, 3a3BUYall, BUPAXKAIOTHCA TAKUMH HEUITKUMHU TOHATTSAMH SIK pIBEHb
IHTEJNEKTYyaJIbHUX yMiHb, KOMYHIKAaTUBHUX Ta OPraHi3aTOPChKUX 3A10HOCTEH, piBEHb
iX MoTHMBamii J0 MOAAJIBIIOIO CaMOBJOCKOHAJEHHS TOWIO. I[HIIOIO HE MEeHIHI
BXXJIMBOIO 33/1a4€I0 € BpPaxyBaHHS €IHOCT1 1 B3a€MO3B’SI3KYy KUIBKICHUX Ta SIKICHUX
XapaKTepUCTUK HaBYaHHS, BIAMOBIAHOCTI €JIEMEHTIB OanbHOI 1 BepOaIbHOl
(JIIHTBICTUYHOT) IIKAJI.
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B Teopii HEUITKOT JIOTIKHM 3arajibHa CTPYKTypa OTPUMAHHS HEUYITKOrO JOTTYHOTO
BUCHOBKY II0A0 (YHKI[IOHYBaHHS Ti€i YM 1HIIOT CUCTEMH, 30KpeMa IeaaroriyHoi,
BKJIIOYA€ Taki 4yoTupu Kpoku: 1). Beemenns neuitkocti (fuzzification). Jlnmsa ditko
3aJlaHUX BXIJHUX 3HAYEHb PO3PAXOBYIOTH CTYNEHI1 HAJIEKHOCTI O OKPEMHX HEUITKHX
MHOXHH. 2). HeuwiTka immikamis. 3HaxolaTh (YHKIII HaleXHOCTI MepeayMOB
KOXXHOTO OKpPEMOTO TMpaBWiia 3a KOHKPETHUX BXIOHUX curHamB. 3). HeuiTka
KoMmmo3uuis (aggregation). 3HAXOJATh BHUXIAHY (YHKIIIO HAJIEKHOCTI BCIET
CYKyIHOCTI TMpaBWJI TpH BXIJHUX curHaimax. 4). 3BeAeHHS N0 4YITKOCTI
(defuzzification). BukopucToBy10Th, KOJIM MOTPIOHO MEPETBOPUTH BUXIAHY (DYHKIIIFO
HAJIEXKHOCTI y KOHKPETHE BUX1/JIHE 3HAUCHHSI.

HeuiTknii  7OTiYHUN  BUCHOBOK  peali3yloTh MpOrpaMHUMHU  3aco0amu.
Po3paxyHKkH 3 HEUITKMMHU YMCIaMU MOXHA BUKOHYBaTH y mporpami Excel ¢ipmu
Microsoft, n1s uporo cTBopena cnemianbia HaaoyaoBa Fuzzy for Excel. [laker FIDE
(Fuzzy Inference Development Environment — HeuiTKe HABKOJMUIIHE CEPEOBUILE
PO3BMHEHOT'O BHMBOJY) pPO3pPOOKH amMepHUKaHChKOi (ipMu Aptronix € 3acoO00M s
CTBOPEHHSI 1 BUKOPHMCTAHHSI HEYITKUX CHCTeM BUBOAY. HalOunbll moTy)XHUM Ha
crorogHi € komrnoHeHT Fuzzy Logic Toolbox maremarnunoro maketry Matlab. Bin
BIJIDI3HAETBCS Bl MOAIOHMX KOMITIOTEPHUX MpOrpaM THUM, IO Ma€ €IUHY
IHTErpOBaHy CHUCTEMY BUKOPUCTaHHS, JApPYXHIM iHTepdelc, MHUpoOKUd HaOIp
(GYHKUIOHATBHUX MOXJIMBOCTEH 1 3JaTHICTh Bi3yasizallil HEYITKOTO BUCHOBKY B
TPUBUMIPHOMY MIPOCTOPI.

OTxe, AOCHIPKEHHS TMENaroriyHuX CHUCTEM, SKI BUKOPHCTOBYIOTH HEYITKI
MOHSTTS, BPAaXOBYIOTh KUIbKICHI Ta SKICHI XapaKTEpUCTUKH HABUAHHA MOXKHA
JOCTaTHbO TOYHO aHaNi3yBaTH 3a JIOTIOMOTOIO0 amapaTy HEYITKOi JIOTIKH.
dopmanizaiisi TaKUX TMPOILECIB  peali3yeTbCs  CHNEUIaIbHUMH  MPOTPAMHUMHU
3acobamMu, M0 peani3yloTh alrOpUTMU 1 METOAM Teopii HEYITKUX MHOXKHH.
[Iporpamuuit naker Fuzzy Logic Toolbox cuctemu Matlab € Haiibinbm 3pydyHumM,
Ma€e MPOCTUH ISl TMeaarora-aociiJHuKa iHTepdeic mporpaMu Ta IUPOKUM CIEKTP
MO>KJIMBOCTEH Bi3yallizallii MaTepiaily, KUt 00poOIIsieTbCs.
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A.J1. BoeBona
M. BigHug

«JIITEPATYPHI» 3AJJAYI SAK 3ACIb POPMYBAHHSA ITO3UTUBHOI'O
CTABJIEHHS YUYHIB 10 HABYAHHA AJITEBPAU

Anomauyia. Y cmammi poszenadaemvcia MONCIUBOCMI 3ACMOCYSAHHS
JIimepamypHux 3a0a4 Ha ypoKax aieeopu y 3a2aibHOO0CEIMHIN WKOJLL.

Knrwouoei cnosa: «Jlimepamypni 3aoaui», nozumuene cmasieHHs Y4Hi8 00
HABYAHHA.

Annotation. In statti rozglyadayatsya mozlovisti zastosuvannya literary
tasks in the lessons of algebra in zagalnoosvitniy schools.

Keywords:"Literary tasks", positive attitude of pupils towards learning.

IMocranoBka mnpoOsemu. HuHI OJHUM 13 OCHOBHUX  3aBJaHb
3arajbHOOCBITHBOI IIKOJU € PI3HOOIYHUM PO3BUTOK 1HAMBIAYaTbHOCTI AUTHHH,
dbopMyBaHHS B IIKOJAPIB Oa)KaHHS 1 BMIHHS BYUTHUCS, BHUPOOJEHHS YMIHb
MPAKTUYHOTO 1 TBOPYOrO 3aCTOCYBaHHS 3100yTHX 3HAaHb. Bce e nepenbdauae
HEOOXIHICT, (POPMYBAHHSI B YYHIB MO3UTHUBHOTO CTABJICHHS /10 HABYAHHS B
LIJIOMY 1 10 MAaTEMaTHUKH 30KpeMa.

Pi3H1 acnekTu MO3UTHUBHOTO CTABJICHHSI YYHIB Ta CTYJICHTIB 0 HaBYAHHS
(mi3HaBaJIbHUIN 1HTEpEC, Mi3HaBajIbHA MOTpPeda, OCOOUCTICTh YUUTENs, eMOLIHE
CTaBJICHHsS J0 HaBYaHHS, BpaxXyBaHHS 1HIUBIAYyaJlbHUX OCOOJMBOCTEW NUTHHH)
OyJI0 pO3KpUTO B poOOTaX BUIATHUX JOCTITHUKIB 1 MeNaroriB YKpaiHu SK
MHUHYJIOTO, TaK 1 chorofeHHs (I. bopenpkuii, C. Bacunbuenko, O. {yxHoBud, A.
Enaconcekuii, 1. Moruna, C. PycoBa, I'. CxoBopona, M. Cmotpunpkuii, K.
CraBposenubkuii, B. Cyxomnuncekuii, C. SIBopchkuii).

3YNUHUMOCS Ha OJJHOMY 3 acleKTiB ()OpMYBAHHS MO3UTHUBHOTO CTABJICHHS
YUYHIB JI0 BUBYEHHS alreOpu — pPO3BUTKY IMi3HaBaJbHOTO iHTepecy. Came BiH
MOX€ JIONOMOITH pO3B’A3aTH MpoOJieMy HEraTUBHOTO BIJHOILIEHHS [0
MpeaMETY, BIUTMBAE HA PO3BUTOK IIKOJIAPIB Ta iX MOBEAIHKY.

VY mpoueci HaBuaHHs anreOpu MOBHMHHA 3A1MCHIOBATHCS OU(epeHiiais,
sKa BPaxOBY€ BIJIMIHHOCTI PIBHIB PO3BUTKY Y4HIB PI3HOTO BIKy W 3a0e3meuye
AKICHY MaTeMaTHU4Hy MIArOTOBKY Ta AKTHBHICTh Y4YHIB 3 PI3HUMH THUIaMHU
MUCJIEHHSI Ta 3 PI3HOIO0 CHPSIMOBAHICTIO 1HTEpECiB. SIKIIO CHPUUHATTS Kpacu
MaTeMaTUKHU COPSIMOBAHE B YYHIB T'YMaHITApHUX KJIAciB HA il MPOSBU Y KUBIH
NPUPOAl, TBOpaX MHCTENTBA, KOHKPETHUX MaTeMaTHYHHUX OO0 ’€KTax, TO Y4HI
MaTeMaTUYHUX KJIaciB Kpacy, OKpiM BHUII€3a3HAYEHOIro, BOAYaloTh 1 y 11KaBUX,
HECIO/IIBaHUX PO3B’SI3aHHSX 3aJay, BHYTPIIIHIA JIOTII MOIIYKY pPO3B’SI3KY
Tomo. B rymaniTapiiB HalOLIBIIMM THTEPECOM KOPUCTYIOTHCS MUTAHHS 1CTOPIi
MaTeMaTUKH, MPUKIIATHI aClIeKTH, IIKaBU MaTepiasl. MaTeMaTuKu K HaJlaloTh
nepeBary po3B’si3aHHIO HECTaHAAPTHUX 3a]a4, TOCTIIHUIBKUX MPOOIIEM TOILIO.

3 MeTol MOCWICHHS MOTHUBAIlli HaBYaHHS MaTE€MAaTUKH, II1IBUILEHHS
IHTEpEeCY 10 YATAHHS XYAO0KHbBO1 JITEpPATYpH, (POPMYBAHHS YMIHHS aHATI3yBaTh
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YMOBY 3aJlayi TMPOMOHYEMO BUKOPHUCTOBYBATH Ha ypoKax MaTeMaTHUKH 3ajadi 3
He chopMyIbOBaHMM 3allUTaHHSM, CKJIAJE€HI Ha OCHOBI TEKCTIB TBOPIB
YKpaiHChKUX Ta 3apyOKHUX MUChMEHHUKIB. IIpu mboMy MO’KHa Jg0AaBaTU 10
TEKCTY JI0JaTKOB1 AaHl. Ha3BeMo Taki 3a/1aui «1iTepaTypHUMM.

Mu BBakaemMo, IO Takl 3aaadl MOXYTh 3aJO0BOJIBHUTH ITi3HABAIbHI
noTpedu 1 yUHIB-TyMaHITapiiB, 1 yUHIB KJIaC1B MaTEMAaTUYHOTO MPOQLIIO.

Meta cTaTTi — pO3IIIIHYTH BIUIUB <JIITEPATypPHUX» 3a/1a4 Ha (popMyBaHHS
MMO3UTUBHOTO CTABJICHHS YUHIB /10 HABYaHHS MaTeMAaTHKHU.

Ha nymky Bimomoro momyispusaropa tounux Hayk f. Ilepenbmana, 3a
JOTIOMOTOI0 ~ JIITEPaTypd «MOKHa 3pOOUTH MaTeMaTUKy NpHUBaOJIHUBOIO,
3a0XOTHUTH 1 BUXOBATH CMaK JI0 ii BUBUCHHS.

HaBenemo kijibka MPUKIIAJIIB «IITEPATYPHUX) 3a/1a4.

BuBuaroun B 9 kiaci reoMeTpuuHy MNpOrpecito, MOKHA 3alpONOHYBaTH
YUHAM OIOBIJJaHHA «XWUTPUW MaTeMaTWK», HamucaHe B IMiJJIITKOBOMY BILi
ykpaincbkuM noetoMm Onerom Ombxkuuem (1907-1941). YV HbOMY BUKOPHCTAHO
JaBHIO JIereHAy Npo TBopis maxiB (V CT. H. €.) 3 KHUTH ¢iaocoda, acTpoHoMa 1
MaremaTtuka Anb-bipysi «Iuais» (1030) [1].

«B ogHomy KoOpomiBCTBI, y BEIMKOMY MICTI KUB Ha TOPHUILI BYUTEIb
Marematuku. Pa3 BiH AKOCh MPUCITY’KUBCh CAMOMY KOPOJIEBI... TaK, 10 KOPOJIb
MOKJIMKAB MOro nepeja cBoi 04l ... J0 HAPChKOTO Hajaiy ... MPOBEIH WOro 10
KOPOJIIBCHKOT OMOYMBAJIBHI. ... MHUTa€ Kopoib « Lo Tu xouem B Haropoay 3a
CBOIO Tpaito? 3aMHCIIMBCS HAlll MaTeMaTHK, a Jajil MpoMOBIsE: «SK Maere
MeHi, Bama BenuuHicTh, 1m0 gapyBaTtv, TO MOKJIAITh MEHI Ha OII0 IIaXOBY
JIOIIKY >KUTHIX 3€pEeH y TaKOMYy MOPSAKY: Ha MEpIIry KIITOYKY MOKJIAIITh JBa
3epHa, a Ha IHINY KUIBKICTh 3€pEH B CTENEHSX [BIMKU. AJie s K Yy4UTeNb
MaTeMaTUKH TiMHa3ii iMeHi Bamoi BennyHOCTI 3ameBHSIO, 110 BU HE 3YMIETE
JICTaTh CTUIbKK XJiba, m00 MEH1 3aIljlaTUTH, a AKOW 3100yJih, TO 51 CTaB OH
HalOaraTimm 3 JIoJIeld yChoro CBITY...» .

CKinbKu 3epHa mas ompumamiu uumenvb 8 HA20poody 3d C80I0 npayio?
Yomy 6in 6sadxcae, wo cmaes ou Hatbazamuiow aH00UHOK C8imy?

Posrnsimaroun moHATTS WMOBIPHOCTI B 9 Kiaci, TOUUIBHO HAaBECTH YYHSIM
YPUBOK 3 pomaHy (ppaniry3pkoro nucbMeHHuka A. Jltoma «Tpu mymikerepay, B
SKOMY OIHUCYETHCS Ipa B KOCTI (Ha TpaHax KyOuka HaHeceHl uudpu Big 1 mo 6)
JI’ApranpsHa. 3a yMOBOIO I'PU BUTPA€ TOM, y KOTO CyMa O4YOK, IO BUMaja Ha
000x KyOukax, Oyje OUIbIIOIO.

«Tpemtsiun, MoB y nuxomanil, I’ ApTaHbsiH, KUHYB KOCTI i 10Oay4uB,
[0 BUMAJIO TPH OYKa. Horo 6mimicts 3sKama Atoca, ane TOii 0OMEKHBCS THM,
10 CKa3aB:

- Kencbkuii xin, apyxe...

Ha pagomax OpuTaHenb HaBITh HE CTaB 3MIIIYBaTH KOCTI i YIIE€BHEHHI
B MIepeMO3i, KHHYB, HE JUBISAYUCH, iX Ha CTUL. JI’ApTaHbsH OABEpHYBCS, 1100
MPUXOBATU HE3a/I0BOJICHHS.
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- Ome Tak IITyKa, — SK 3aBXAM CIOKiMiHO MoBUB Atoc. — Takuii
HE3BUYAWHUM X111, 1 0aUuB JIUIIIE YOTHUPU Pa3u 3a BCE CBOE KUTTS: JBa ouKa!

bputaneup riasHyB — 1 OHIMIB Of 31uBYBaHHs; [|’ApTaHbsH TIAHYB — 1
OHIMIB O] PaJOCTI».

Yomy cnepwy [[’Apmanvan eupiwus, wo npozpas, Opumaneyb — o
suzpas?

(3a ymMOBOIO Tpu BUTpa€ TOM, XTO HaOpaB Ouiblne O4YoK. MiHiMadbHA
KUIBKICTh OYOK, SIKY MOXE HaOpaTH rpaBellb — 1€ JiBa, TOOTO Ha KOXHOMY
KyOMKY Ma€ BHUIIACTU MO OAHOMY OuKy. HacTymHa MiHIMallbHa KUIBKICTh OYOK
— 3, TOOTO KOJM Ha OJHOMY 3 KyOMKIB BUMAJE 2 OUYKH, a HA 1HIIOMY — | OUKO.
Bunagox BunaganHs odok 2:1 um 1:2 mo BigHOIIEHHIO 10 BUmanky 1:1 Oyne B
7IBa pa3u UMOBIPHIIIHIA.)

V¥ 11 knaci B nporieci BUBYEHHS TeMH «EleMeHTH Teopii MMOBIpHOCTEN Ta
MaTEeMaTUYHOI CTATUCTUKI» MOKHA PO3TJISHYTH MPUKIAIU MOAlN 3 pomany M.
BbynrakoBa «Maiictep 1 Mapraputay, siKMil y4HI BUBYAJIHM B Kypci 3apyOiKHOL
JTEpaTypH, Ta MPOAHAIIZYBATH iX 3a JIOMIOMOTOI0 Teopii HMOBIPHOCTE.

3anava. Yu yTBOPIOIOTH J1aH1 MO MPOCTIP €JIeMEHTAPHUX MOIIN:

A) «Crpara lemya 1 ctpata BappaBBanay;

b) «Maiicrep nanucaB poman npo I[lonrtis Ilimara # lemya. Poman
HAJPYKYIOTh 200 HE HAAPYKYIOThY.

BignoBige. A). lle noBHa rpyna momii (xouya O OJHAa 3 HHUX
BIIOYZIEThCSA); BOHHM TOIMAPHO HECYMICHI (HE MOXYTh BiIOyTHUCS pa3oMm) Ta
piBHOMOXJIMBI1. OTXKe, AaH1 MO/l YTBOPIOIOTH MPOCTIP €JIEMEHTAPHUX TOIIH.

b) Ile noBHa rpyma nomiii (xo4a 6 oJiHa 3 HUX B1IOYAETHCS); BOHH MOTIAPHO
HE CyMICHI (HE MOXYTh BIIOYTHUCS pa3oM), MOAIl HE MOXYTh OyTH OIHAKOBO
MoxsmBuMH (amxke B PansHcbkomy Coro3i Takuii poMaH y TOH dYac He
HagpykyBanu 0). OTxe, AaHi mojii HE YTBOPIOIOTH MPOCTIP €leMEHTapHUX
MOJIIH.

Takuéi miaxin J03BOJIMTH AKTHBIZYBATH YYHIB JI0 TBOPYOTO TMOMIYKY,
JIOTIOMOKE M 3pO3YMITH peaJIbHY BaXJIMBICTh MAaTEMAaTUYHUX 3HAHB 1 BMIHb JJIS
PO3B’SI3yBaHHS JKUTTEBUX 3a/1a4, 30PIEHTYE iX Ha JOCHIAHUIIBKY AISUIbHICTH B
MOJAJILIIIOMY HABYaHHI y BUIIMX HABUAJbHUX 3aKJIAJaX.

OpHak MaeMoO 3a3HAYUTH: HE BCl BUMTENl MaTEeMaTHUKU OJIHO3HAYHO
CTaBJIATHCS 710 11€1 TyMaHiTapu3allii HaBYaHHs, BBRXXAIOUYH 110 [IPU LIbOMY MOXE
«3HUKHYTH JIOKa30Ba CHJIa MaTeMaTUYHUX 3aKOHIBY» 1, SIK HACJIOK, MaTeMaTHKa
BTpaTUTh CBIM KOHKpeTHUW xapakrep. [lemarorm, sKi HaMmararTbCs
BUKOPUCTOBYBATH TYMaHITApHUN MOTEHIIa] HAYKH, BIIUYyBalOTh TPYAHOII, SKi
MOB’s13aH1 3 HEIOCTATHHOIO T'YMaHITAPHOIO MIJTOTOBKOIO BUMTEINIB; BIICYTHICTIO
METOJMYHUX MaTepialiB, po3po0IeHUX HayKOBLSIMU; 3 OPaKOM JJisl LIbOTO Yacy.
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MATEMATHUYHI TECTHU: IEPEBAT'U TA HEJIOJIIKA

Anomauia. Ilposooumucs ananis nepesae ma HedONiKi6 MAMEMAMUYHOO0
Mecmy8anHts K 00HO020 i3 3ac00i6 OYiHI08AHHSA 3HAHL cmyOenmig. [Ipononyemuvcs
nioxio 00 no6y0osu mecmie, AKUU 0036015€ 3HAYHO POIUUPUMU MONCTUBOCTT
MecmoBo20 KOHMPOJI0 MAMEMAMUYHUX 3HAHD.

Knrouoei cnoea: mamemamuuni mecmu, mecmosuii KOHMPO.b, 3aKPUMi mecmu,
BIOKpUmMI mecmu, KapKacHi 8i0n08ioi, KApKacHi OUCMPAKMOPU.

Summary. The analysis of advantages and disadvantages of mathematical
testing as a means of evaluating students’ knowledge is conducted. The approach to
the construction of tests, which can significantly enhance the ability of the test
control of mathematical knowledge, is offered.

Keywords: mathematical tests, test control, closed tests, open tests, frame
responses, frame distracters.

[HCTpYMEHTOM 3IMCHEHHSI BUCOKOSIKICHOT OCBITHBOI MIATOTOBKU € MOHITOPUHT
SKOCTI OCBITH, BaXXJIMBOIO KOMIIOHEHTOI SKOTO € MOHITOPUHT HaBYaJbHUX
JIOCSITHEHB CTYJCHTA.

[lenaroriuHuii MOHITOPUHT MIAMOPSIAKOBAHUHN MIIBUIICHHIO SIKOCTI HaBUYaHHS,
3a0€3MEUEeHHI0 HAyKOBOTO IMIAXOAY [JI0 KEpyBaHHS HaBYAJIbHOK ISUIBHICTIO
CTYJICHTIB. Moro 3aBaaHHs moysrae He JHIIE B OIHIOBAHHI e(heKTUBHOCTI HaBUYaHHS,
a i y CBOEYACHOMY BHUSBIICHHI 3MiH, 110 BiA0OYyBalOThCS Yy HAaBUAIBLHOMY MpPOLEC,
nonepeykKeHH1 HeraTUBHUX TEHICHI[1M, KOpETryBaHHI CTpaTerii HaBYaHHS TOIIO.

Ha nanomy erarmni Hailo0'€eKTUBHIIIMM 3aCO00M OIliHIOBAHHSI PiBHS 3HaHb

BB)XAEThCA TECTOBUM KOHTPOJIb, SKUM J03BOJIAE HEYNEPEIHKEHO OIIHUTH
HaBYaJlIbHI JIOCATHEHHS CTyAeHTiB. Ilpu BHUBYEHHI OKpeMHUX pO3IUIIB KypCy
€JIEMEHTapHO1 Ta BHUII[OT MAaTEeMaTUKH TECTU € JOCUTh €(DEKTUBHHUM SK TPEHIHTOBUM
3ac000M Tak 1 3aCO00M KOHTPOJTIO 3HAHb.

3aBasku [HTEpHETY 3apa3 MOXKHA CIOCTEpIraTu 3HAYHI MPOSIBU «XBOPOOJIUBOTO
3aXOIJICHHS» TECTOBUM OI[IHIOBAaHHSIM PIBHS 3HAHb YYHIB CEPEIHIX Ta BHUIIUX
HaBYaJIbHUX 3akJajiB. HaToMicTh MaeEMO HAaATO BEJIUKY KIJIBKICTh TECTOBHX 3aXO/lIB
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Ta BEJIMKY KUIBKICTh HHU3BKOMPOOHOI TECTOBOI MPOAYKIi, sfKa HE BIANOBIAAE
CTaHJapTaM SIKOCT1 OCBITH.

[leBHe HeraTUBHE CTaBJIEHHS O TECTYBaHHA K J0 IHCTPYMEHTAJIBHOTO 3ac00y
HAaBYAJIBHOTO Tpolecy Mae psij 00’ekTuBHUX npuuuH. [IpoTe Ha AymMKy Oaratbox
BUKJIa1a4iB-TIPAKTUKIB SIKICHE TECTYBaHHS € HAJIHHOIO J1arHOCTUYHOIO MPOIETYPOIO
IIPY BU3HAYEHHI, 30KpEMa, MMOYaTKOBOr'0 Ta 3aJIMILIKOBOIO PIBHIB 3HAHb.

B 3amexHocTi BiJg erTany HaBYaHHsS TECTYBaHHS MOAUIAETbCS Ha GXxioHe,
HagyanvbHe Ta pe3yibmyloye.

3a METO BHUKOPHMCTAHHS y HAaBYAJIbHOMY NIPOLECI TECTH NOJUISAIOTh Ha
HABYANbHI TA KOHMPOJIbHI.

VY Tecrosorii TecTH 3a iX BUIOM MOAUISIOTHCS HA 8IOKpUmi Ta 3aKpumi.

VY Tecrax 3 BIAKPUTHMHM 3aBAaHHSMH BIAMOBIAI 10 HUX He HagawoTbes. 1o
3aBlaHb BIJIKDUTOTO THIYy HaJleXaTb: 3aBJaHHS 3 IMPOIYCKaMH, 3aBJaHHS Ha
JIOTIOBHEHHS, 3aBIaHHS 3 KOPOTKOIO BIJANOBIAMIO, 3aBJaHHS 3 PO3TOPHYTOIO
BIAMOBIAAI0. CTOCOBHO TECTIB 3 MAaTEMAaTUYHUX AUCIUIUIIH, TO 37€OUIBIIOTO 1€
3aBJaHHS 3 KOPOTKOIO BIJANOBIAMIO, SIKa € Pe3yJbTaTOM MEBHUX MaTEeMaTUYHUX
po3paxyHkiB.BoHn MoxyTh OyTH chOpMyabOoBaHI fAK Yy NUTAIbHIM Tak 1
CTBEPIKYBaJbHIN (hopmax.

3aBgaHHs  BIOAKpUTOI GOPMH  JOyXe JOLUIBHO BUKOPUCTOBYBaTH IIpH
TPEHIHTOBOMY TECTYBaHHI, KOJH MOTPIOHO MEpEeBIpUTH MpaBomuC (PopMyll, 3aKOHIB
toro. CBO€IO YepPror TPEHIHIOBI TECTYBaHHS € PI3HOBUIOM CaMOCTIMHOI pobOoTH 1
MOXYTh OyTM BHUKOPUCTaHI BHUKIAJadeM [P  ONPALIIOBAHHI  CTyJEHTaMHU
MPOIYIIEHUX TEM HAaBYAJIbHOI MPOrPaMHU.

VY Tectax 3akpuToi (OpMU YUHI UM CTYJEHTH BUOMPAIOTH OJHY MPaBUIbHY
BIIMOBiAL 200 JIeKiIbKa MPaBUIBHUX, BUXOSYU 3 TEKCTY MOJAHUX 3aBlaHb. Y psi
BUIAJKIB Taki TeCTH € Ayxe e()EeKTUBHUMH, HANPUKIAA, MPU OLIHIOBaHHI PIBHA
3aJIMIIKOBUX 3HAHb.

barato cnemianicTiB BBaXKarOTh, L0 TECTH BIAKPUTOI (OpMH € KpalluMH 1
BOXJIMBIIIMMU 32 TECTU 3 BUOOPOM MpaBWIIbHUX Biamosiaeu. Ilpore ue ne Tak, 0o,
HaIpUKiIaa, BigkpuTa Gpopma y 61ankoBomMy BapiaHTi (pencil-pen testing) mporpae 3a
KPUTEPIEM TEXHOJIOTTYHOCTI KOMII IOTEPHUM TECTOBUM CHCTEMaM, IO CIUPAIOThCA
Ha 3aBAaHHA 3 BHOOpPOM OJHIET a00 JEKUIBKOX MpaBWIbHUX BiamoBiged. I[lpu
KOMIT'IOTEpPHOMY TeCTyBaHHI (computer-based testing), aBToMaTU30BaHO BECh IPOIIEC
BUMIPIOBaHHS PiBHA 3HaHb, 1110 € OYEBUIHOIO NIEPEBATOIO.

Jlist TecTiB ICHYIOTh HayKOBO OOIpYyHTOBaH1 KpuTepii sIKocTi. SIKicHMI TecT
YTBOPIOE TaKa CHCTEMa 3aBJaHb, sika 3a0esneuye 1HGOPMATHBHI OI[IHKH PIBHS 1
SKOCTI MiJITOTOBKHU Y4YHIB (CTYACHTIB).

[Ipy BUBYEHHI MEBHUX PO3JALIIB MaTeMaTHUKH TECTYyBaHHS $K IHCTPYMEHT
OI[IHIOBAaHHSA PIBHS 3HaHb Ta 3M10HOCTEM € HEeNpUUHATHUM abo JajeKo He
HalikpaumuMm. Hanpuknan, B 3ajadax Ha JIOBEJICHHA IIHHUM € HE OCTAaTOYHUMN
pe3ynbTaT, a cama cXema, Mpoleaypa AOBEJeHHSA. B Takux 3aBIaHHSAX YUUTEIIO
BAXKJIMBO CIIOCTEPIraTH 3a JIOT1KOK MIPKyBaHb, 100 OI[IHUTH ii a00 BYaCHO BKa3zaTu
Ha HasgBHY NOMMIKY. TOMy BCUISIKI HAMaraHHs «IOKJIACTW» TakKi 3ajayl Ha TECTU €
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BIJIBEPTO MIKIJUTUBUMU. OUEBUIHO, 1110 HEIOLIILHO BECTH MOBY PO TECTYBAHHS MPU
PO3B’sI3yBaHHI TBOPYUX 3aBJaHb.

XapakTepHOIO0 OCOOJIMBICTIO BIAKPUTUX MAaTEMATHUYHUX TECTIB € TOW (akT, 110
710 HUX HE MO’KHA BKJIFOUMTH Ti 3aBJIaHHS, SIKI BUMararoTh OaraTo 4acy Ha TpOMi3JIKi
MaTreMaTu4Hi migpaxyHku. [Ipore B Takomy pa3i MOXHa CTaTH Ha TOW WUIAX, IO
BIJIMOBIIb Y BUIVISAI OCTATOYHOTO YHCJIA HE BUMAaraeTbcsi. MM TMPONOHYEMO
3aMUCyBaTU BIANOBINI Y BUTIISIL GopmynvHux yuciogux kapxacie. CTYIEHT JIHIIE
T1JICTABJISIE YUCJIOBI 3HAYCHHS YMOBH 3ajaui y pobouy (opmyrny (abo komOiHaIliIO
dbopmy), BUOpaHy 4M CKJIaJeHy HUM 3a BJIaCHUM po3cyaoM. Hampukian, Bikpute
TecToBe 3aBHaHus: «Kym @ mixc npsmumu Y =3x+9 ma 2x =5y +4 =0 moorcna

3HAUMU 3 pigHOCMI ... » MOXHA 3aKPUTH BIATIOBIAAIO y Takik ¢popmi:
3-24+(-1)-(-5)

».
I3+ (=1)? 22 +(=5)?

OTxe, 3HaHHS CTYJEHTa MPOSBISIOTHCA JIUIIE Y BUOOPI IUISAXY PO3B’SI3yBaHHS
3a/1ayi. 3a TaKoi €eKOHOMIi 4acy MM BUTPAEMO Y TOMY, 1110 MAEMO MOXJIMBICTh 33/1aTH
€K3aMEHOBAaHOMY 3HAYHO O1JIbIIIE 3alUTaHb.

Mu BUKOPUCTOBYEMO KAPKACHI 8i0N0GI0I TaKOX y KOHCTPYIOBaHHI 3aKPHUTHX
TECTOBUX 3aB/JaHb. lle 1ae MOXJIMBICTh 3HAYHO PO3MIMPUTU OOJIACTH 3aCTOCYBAHHS
TECTOBOTO KOHTPOJIIO, YHUKAIOUM T'POMI3IKUX OOUMCIEHB. 3PO3YyMLIO, IO Y LIOMY
BUIMAJKY Hall MiAXIJ peai3yeTbCsl Yepe3 KOHCTPYIOBAHHS BIJIMOBIIEH Ta
JTUCTPAKTOPIB.

Hagenemo kijibka MpUKIIaJIiB TECTOBUX 3aB/IaHb Y JAaHOMY KOHTEKCTI.

Bagmannsa 1. 30 cxkpumvbku, wo micmume 6 6Ginux ma 4 uopnux Kyoku,
HABMAHHS [ NOCAI00BHO BUUMAIOMb NO OOHIL KYIbYi, He No8epmardu ix Hazao, 00
noseu 4opHoi Kyavku. To0i UMOBipHicmb mM020, WO 008e0embCsi NPOBOOUMU

«CcosQ =

C4
yemeepme GUUMAHHS OOPIGHIOE: Q) iéié, 0) —2; ) iéi, )
10 9 8 7 Clo 10 9 8
cic)
Cio

3aBmanHs 2.  MmogipHicmb eucpauly HA KOJCEH 3 JOMEPetHux KEUmkKie
oopisnioe 0,02. Tooi timogipnicme mozo, wo 3 10-u xynieHux Keumkie Oyoe He

OinbuLe 51K 08a BUCPAUHUX OOPIBHIOE:
a) 2-C.-(0,02)-(0,98)"; 6 1-C-(0,02) -(0,98)";
B) (0,98)" +C -(0,02)-(0,98) +C7 -(0,02)"-(0,98);
N 1-2-¢-(0,02) -(0,98)".
3aBnanus 3. Mmosipnicms 6u20mosieHHss 0emaii U020 TAMYHKY HA OAHOMY

sepcmami oopisnroe 0,4. Tooi timosipnicme moeo, wo ceped HA8MAaHHA 83amux 26
oemaieti NOJOBUHA BUABUMBCSA 0eMANAMU BUL020 TAMYHKY HAOIUNCEHO OOPIGHIOE:
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1 o[ 1322606 ) o 1 o 20713:04 |
J26-0,4-0,6 ' \26-0,4-0,6 )’ J26-0,4-0,6 ' \26-0,4-0,6 )’

B) 1 0 13-26-0,4 |. r) 1 ¢(13—26-O,4]
J26-0,4-0,6 ' | \[26-0,4-0,6 ) J26-0,4-0,6 \26:0,4-0,6)
. E
TyT @(x)= e 2).
(Ty N )

a)
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KJIACTEPHHM AHAJII3 SIK THCTPYMEHT ITPUKJIATHAX
JTOCJIKEHD

Anomauia. Y cmammi po3kpumo cymuicmu KiacmepHozo ananizy. Posensnymo
0cobnUBOCMi  3ACMOCY8AHHA MemoOoi8 KIACMepPHO20 AaHANi3y OJisl NPUKIAOHUX
00CNi0NHCEND.

Knrwouoei cnoea: knacmepruii ananis, kiacmepu, Memoou Kiacmepuzayii.

Annotation. The article reveals the essence of cluster analysis. The features of
the use of cluster analysis for applied research.

Keywords: ny cluster analysis, clusters, clustering methods.

BaxxnuBuM eTanoM HayKOBOI'O JOCHIKEHHS B Oynb-iKiil raiysi € 0a30BHii
apceHa’q BUOPAHOTO I1HCTPYMEHTapil0. BUIBIIICTh MOCTIIKEHb CTaBISATh 32 METY
KJacu(iKyBaTH €KCHEpPUMEHTAIbHI JaHl y HarjiasAgHl CTpYKTypu. Tak, B MeAMIIMHI
pPO3IJIAIA€ThCA MUTAaHHSA KiIacuikalii CyKyMmHOCTI XBOpPUX 33 CHMITOMaMH
3aXBOPIOBAHHS YM 32 BUAAMU JIIKYBaHHS, Y MICUXOJIOTIT — Kiacu@ikalis nami€eHTiB 3a
TUTNIAMU 3 TOTJISAY KIIIHIYHOI MCHUXOJIOTIi, y KpUMIHAJIBHOMY MpaBl — KiIacH(ikaiis
3JI0YMHIB, Y MeAarorimi — ki1acugikaiis IMIaKTUYHUX 1rop, KOHQIIKTIB Y KOJIEKTUBI
TOIO. 3arajoM, KOJM HEOOXIAHO KiIacu(iKyBaTH BEJHMKI MacuBH iH(popmalii Ha
rpynu (Kjiactepu), SKi OpHUIATHI JJI1 MOJANbIIOro aHalidy — KIACTEepUil aHami3 €
HE3aMIHHUM 1HCTPYMEHTOM.

HaliBaxuBIIIUMH BHECOK Yy PO3BUTOK METOAIB 1 AIrOPUTMIB KIlacTepHU3allii
BHecsin Taki HaykoBii: C. AiBazsH, 0. baxan, B. BbyxmraGep, I. €HiokoB,
A. IBanbko, JI. Memankid Ta 1HIIl.
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MeToro cTarTi € OmMC CYTHOCTI Ta MOMJIMBOCTEH 3aCTOCYBaHHS METO/IIB
KJIACTEPHOIO aHAJI3Y JUIsl IPUKIIAIHUX JTOCIIIKEHb.

Kinactepuuii anaini3z — 1€ CyKymHICTh MaTeMAaTHYHHX METOIB, IO MPU3HAYCHI
U1l popMyBaHHSI BITHOCHO «BIIJIAJIGHUX» OJHA BIJ OJHOI Ipyn «OJU3BKHX» Mik
co0010 00’eKTIB 3 1H(OPMAILIIE€IO PO BiJACTaHb a00 3B’S3KU MK HUMH. AJIe €TMHOTO
3arajbHONPUUHATOrO BU3HAUYCHHS JMCLUMIUIIHUA HA ChOTOAHI He icHye. Lle moB’s3aHo
3 TUM, IO KJIACTepH3allis 3aCTOCOBYEThCSA y 0aratbox rajiy3sx JIIOJCbKOI JisSJIbHOCTI,
1 B KOXKHIM oKpeMmilt 3aja4i i1 3acTOCYBaHHS Ma€ CBOT OCOOJIMBOCTI.

['pynu cxoxux 00’€KTIB NpUWHATO Ha3uBaTU Kiactepamu. Kiactepom €
0o0’€IHAHHS JEKUIBKOX OJHOPIAHUX €JIEMEHTIB, M0 MOXE pO3rsgaTHCs SK
CaMOCTIMHA OJWHMIIA, 1[0 Ma€ IEBHI BJIACTUBOCTI. BnacTHBOCTI e€JIEeMEHTIB, CTCIIIHb
iX CXOXOCTI Ta 1HII XapakTEepUCTUKH, IO BIUIMBAIOTHL Ha iX OO0 €JIHAHHS,
BIIPI3HSIOTBCSA BIJl 3ajladl /O 3ajadyi, 10 HE J03BOJSE JaTU €AMHE BU3HAYCHHS
KJ1acrepa.

Knacrepuzaniiss - 1€ po3OUTTSS MHOXHMHU OO'€KTIB Ha JEsSKi OJHOPIJIHI
MIIMHOXKWHU (KJIaCTepH), MapaMeTpu SKUX CIOYATKy HEBigoMi. /[ KOHKPETHOro
3aBJaHHS KUIBKICTh KJIacTepiB Moke OyTH JOBUIBHMM abo QikcoBanuM. [l
KJIacTepa XapaKTepHI BHYTPIIIHS OJHOPIIHICTH (00'€KTH OJHOTO KJIACy CXOXI Mixk
co000 3a MEBHUMH O3HAKaMM) 1 30BHIIIHS 130JbOBaHICTh (00'€KTH PI3HUX KJIACIB
CYTT€BO BIJIPI3HAIOTHCSA).

Ha PUCYHKY HaBEJICHO MpUKIaJ
kinactepusaiiii aoBuUIbHUX 00'ekTiB. i 00'ekTH
JOCTaTHLO TPOCTI 1 BOJOAIIOTH OOMEXKEHOIO
KUIBKICTIO XapaKTePUCTHK: KOOpAWHATH, (opma,
komip. B 3amexnocti  Bim  TOrO,  SIKI
XapaKTEePUCTUKHU BUKOPUCTOBYIOTHCS TSt
rpynyBaHHs, KjacTepusallis MOXeE JaTh 30BCIM
pi3HI pe3ynbTatu. PeanbHi 00'€KTH MalOTh 3HAYHO
OuTbIIMI HaOIp BIIACTMBOCTEH a, OTXKE, MAaloTh
OlbllIe BapiaHTIB KOMIIOHYBaHHA. TakuM 4HMHOM,
IUIsL TOTO, 1100 AT TOYHE BU3HAYEHHS KiacTepa,
Tpeba 3HaTH HE TUIBKM YMOBU KOHKPETHOI 3ajayi,
> ame W Te, AKi caMe  XapaKTEPUCTHKH
BUKOPHUCTOBYIOTHCS B MIPOIIECI TPYITyBaHHS.

Hexait € wabip mammx X, ={X,%;,..,X,} € XM >0) i ¢yskuis, wmo
BHU3HAYAE CTYMiHb MOJAIOHOCTI 00’€KTIB, B OUIBIIOCTI BUMIAJKIB 1€ (PYHKIIiSI BIJCTaHI
MDK 00’exktamu p(x;,%;). IloTpiOHO pO30MTH MOCHIAOBHICTH X, Ha HemepeciyHi

MIIMHOKHWHU (KJIACTEepH) Tak, 100 KOXKEH KJIacTep CKIaIaBcs 3 00'€KTIB, OJM3bKUX
3a METPUKOI P, a O00'€KTH pI3HUX KIACTEPIB ICTOTHO BIAPIZHSIUCSA. AJITOPUTM
kiaacrepusanii - e ¢ysakmis A: X = Y, saxa Oyngp-sxkomy 00'ekty X 3 X craBuTh y
BIJINIOBIIHICTH MITKY Kiactepa ¥ 3 Y. Haiiuacrime 6e3niu ¥ 3a3ganerias He Bigomo i
JOJATKOBUM 3aBJaHHSIM € BU3HAUCHHS OMTHMAJIFHOTO YMCIIa KIacTepiB 3 TOYKU 30PY

229



Mamemamura ma ingpopmamuxa y 6uuyiil WKOJi: 6UKTUKU CYHUACHOCHI

TOrO YM IHIIOTO TIOKAa3HHMKA SKOCTI KiacTepu3aiii. KiHIleBOI0O MeTow mporecy
KJIacTepu3alli € OTPUMaHHS 3MICTOBHUX B1JIOMOCTEHN MPO CTPYKTYPY AOCHIKYBAaHUX
JaHuX, 1110, K MPaBUJIO, € TOYATKOBUM €TaroM iX OUIbII JAETalbHOro aHamizy. B
pe3yNbTaTi 3aCTOCYBAHHS PI3HUX METOJIB KiacTepu3allii MOXyTh OyTH OTpUMaHi
HEOJHAKOBI pe3yJbTaTH, 1€ € HACIIJAKOM OCOOJIMBOCTI POOOTH TOrO0 YW IHIIIOTO
aNropuTMy, SKI CIHiJ] BpaxoByBaTH Npu BHOOpPI METOAy KiacTepu3alii ass
KOHKPETHOTO 3aB/IaHHS.

3a3HaunMMo, M0 KJIacTepHUN aHali3 MOB'A3aHUHN 3 IEIKUMU TPYAHOUIAMU, CEpPEN
AKUX:

- BUOIp METOAy KiacTepu3allii JOCUTh €(PEeKTUBHOTO ISl BUPIIIEHHS IEBHOI
3a/layl, BUMArae JI0CTaTHOTO 3HAHHS aJTOPUTMIB 1 YMOB iX 3aCTOCYBaHHS;

- BHUOIp XapaKTepUCTHUK, HA TMIJCTaBl SIKUX MPOBOAMUTHCS KiacTepu3allis:
METPHUKHU, IOYATKOBUX 3HAYEHb UEHTPIB, YMOB 3YMUHKH airoputmy. Crodarky
HEKOPEKTHUN BUOIp MPU3BOAUTH 10 HEAJEKBATHOI'O PO3OUTTSI MHOKMHHU Ha KIIACH;

- BUOIp MOYATKOBOTO YHCIIa KiIacTepiB. K0 HEMAE HISKUX B1IOMOCTEH 11100
MOXJIMBOTO 4YHCJa KJIacTepiB, HEOOXIAHO 3HIUCHUTU PAJ EKCIEPUMEHTIB 1
MpOaHali3yBaTH OTPUMaHi pe3yJbTaTu;

- IHTepmpeTallisi pe3yJbTaTiB KiacTepusamii. KOHKpeTHI MeToau MparHyTh
CTBOPIOBATH KJIACTEPH NMEBHUX (DOPM 1 BIACTUBOCTEH, MIPHU L[LOMY B JOCIIKYBAHOMY
HaOop1 MOAIOHUX JaHUX MOXKeE 1 HE OyTH.

OcHOBHI MeTO/IM KJIacTepu3allii MOAUISIOTHCS Ha 1EpapXivHi 1 HelepapXiuHi

(puc. 1).
MeToaH KIacTepH3aIii
[epapxidmi He 1epapxiani
ATnoMepaTHEHI Juzeizieni UiTka He giTka
(00’ emmyT0Ui) (pozmimarowi) KJIacTepH3aIiA KIIacTepH3aIia

Puc. 1. OcHOBHI MeTOM KJacTepu3allii

[TpuHuun poOGOTH i€papXiYHUX METOMIB IMOJSATae B TMOCHIOBHOMY 00'€THaHHI
MaJIeHbKUX KJIACTEPiB B BEJMKI a00 HaBMAKH MOl BEIUKUX KJIACTEPIB HA MAJICHbBKI.

He iepapxiuHi MeTonu 3aCHOBaH1 Ha MO HAOOPY JaHUX Ha MEBHY KIUJIBKICTb
KJIACTEPiB 1 BUKOHAHHI ITEPAaTUBHOTO MPOLIECY ONTUMI3AIIIT JeAKOi I[IOBOI (QyHKIIIT,
AKa BHU3HAYa€ OMNTUMAIBHICTh (OOYMOBIIEHY OCOOJMBOCTAMH aJTOPUTMY) AAHOTO
PO30OUTTSI MHOKMHU 00'€KTIB HA KJIACTEPH.

OTxe, KJIACTEpHUI aHaJi3 MPU PO3B’sI3aHHI MPUKIAAHUX 3a]1ay 3aCTOCOBYETHCS
U1l TOOYTOBU PI3HOMAHITHUX E€MIIPUYHUX Kiacudikaiii, TaKCOHOMIH, 1€papXidyHUX

CTPYKTYD.
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HIJIAXU OPTAHIBALIIE MOBLILHOIO JUCTAHIIIAHOTO
HABYAHHS YV BULLITI LIKOJII

Anomauin: y cmammi po32110a€mvbCcsi MAKUll WIAX Opeauizayii MooOiibHo20
OUCTMAHYILIHO20 HABYAHHSA Y UWYILL WUKOJL SIK 3ACMOCYBAHHA MOOINbHUX 000AMKi8 015
VAPAGAIHHA ~ NPOEKMAaMu, NpPOAHANI308AHI  XAPAKMEPUCMUKU |  MOJICTUBOCI
BUKOPUCAHHS 8 HABUATILHOMY NPOYeCi NONYIAPHUX CUCEM YNPABIIHHA NPOEeKMAMU.

Knrwwuosi cnosa: mobinbHe HasuanHs, MOOIIbHUU 000amoK, cucmemu
VIPABNIHHA NPOeKMamu, MOOLIbHI npucmpoi, cepasic, onepayiina cucmemad.

Annotation: This article discusses a way of organizing mobile distance learning
in higher education as the use of mobile applications for project management;
analyzed the characteristics and capabilities educational use popular project
management systems.

Keywords: mobile learning, mobile enhancement, project management system,
mobile devices, service, operating system.

[Ipu BUKIaaHHI TaKUX JUCIUIUIIH K MaTeMaTuKa Ta iHGOpMaTHKa BUKIaaadi
BUIIMX HABYAJIbHUX 3aKJIa/11B MOBUHHI BUKOPHUCTOBYBATH HOBITHI JOCSTHEHHS HayKU
1 TeXHIKH, BYMTH MOJIOJbh OMAHOBYBAaTH CydYacHl 3aco0u oOpoOku iHdopmarii. B
JaHii poOOTI MM XOYEMO pO3IJIIHYTH TaKuWW acleKT OpraHi3allii HaBYaHHS, SIK
3aCTOCYBaHHSl CYYaCHUX MPOTrpaMHUX JOJATKIB sl MOOUIBHUX MPUCTPOIB 3B’SI3KY
Ipy KEpPyBaHHI BHUKJIAJaueM BHUKOHAHHS KypcoBOi poOoTH abo caMOCTIHHOIO
rpynoBoro 3aBiaaHHs 3 aucuuiuiiH «lHpopmatuka» Ta «lHopmaliiiHi TEXHOIOTII»
JUTSL CTYAICHTIB 3a04HOi hopMu HaBUaHHS. Ha maHuii yac OUTBIIICTh MOJIOAUX JIFOJICH,
[0 HABYAIOTHCS, NJI KOMYHIKaIli MK co0oro Ta momryky iHdopmarii B Internet
BUKOPUCTOBYIOTh Takli MOOUIbHI IPUCTPOI, IK cMapTQOH, IIAHIIET, HETOYK, HOYTOYK
tomo. Ili mpuctpoi cTasu HEBII'€EMHUM aTpUOyTOM CY4YacHOi JIFOJAMHH.
3acTOCOBYBATH IIi MPUCTPOI B HABUAJBLHOMY MPOIECI TaKOXK € HEOOXITHICTh, 1 HE
TUIBKM JJI TPSMOTO 3B’SI3Ky BHKJIaJada 1 CTyJOeHTa, a W Juisl oprasizamii
HABYAJIBHOTO MPOIIECY.

B HaykoBiil menaroriyHii JiTeparypi BCe YacTillle OOTOBOPIOIOTHCS IMHUTAHHS
MOO1UTEHOTO HaB4yaHHs [1]. TexHosoriss MOOUTBHOTO HAaBYAaHHS Y BHUIIIA OCBITI — 1€
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TEXHOJIOT14, KA HE BUTA/IaHa, a AKa BXKe ICHYE, SIKY CTYy/I€HTU BUKOPUCTOBYIOTD, 1 IKY
BUKJIaJlayl TOBMHHI BHKOPHUCTOBYBATH [Jisi TMOJIMIIEHHS OCBITHHOIO MPOIECY,
O0COOJMBO TpH Opra”izamid AUCTaHIIMHOrO HaB4yaHHA. OJHUM 13 IUIAXIB
3aCTOCYBaHHS MOOUTBHOTO HaBYaHHS MM IMPOMOHYEMO BUKOPHCTOBYBATH MOOLIBHI
JOJIaTKH TaKl IK CHCTEMHU YIPABIIHHS IPOEKTaAMH.

Cucremu ympaBiuiHHA TpoekTamu (abo mnporpamHe 3a0e3ledeHHs IS
YOpPaBIIHHS MPOEKTaMU) IIUPOKO BUKOPUCTOBYIOTbCSA B  PI3HUX  raiy3sx
rocroAapcTBa 1 BKIIOYA€E MPOrpaMu JJisl IJIaHYBaHHS 3aBlaHb, CKJIAJAHHS PO3IUCY,
KOHTPOJIIO Yacy BUKOHAaHHS 3aBAaHHS, PO3MOJAUTY PECYpCIB, KEPYBaHHS CILIBLHOIO
po0OOTOI0,  CHUIKYBaHHS,  IIBUAKOTO  YOpPABIIHHS,  JOKYMEHTYBaHHA  Ta
aaMmiHicTpyBanHs [2,3]. Mu mnpomoHyeMO 3acCTOCOBYBaTH MOOUIBbHI MPOTpaMu
yOpaBIiHHS MPOEKTAaMU Jisi BUKIAJAYiB, 110 KEPYIOTb POOOTOI0 CTYACHTIB MpHU
HAlMCaHHI KypCOBHUX TMPOEKTIB a00 MNpU BHUKOHAHHI TPYNOBOTO CaMOCTIMHOIO
3aBJaHHS, 110 TaKOX MOTpeOy€e IMIaHyBaHHS 3arajibHOTO 3aBJAaHHS, OKPEMHX HOro
MiJPO3UIIB, KOHTPOJIb BUKOHAHHS yCiX €TamiB poOOTH, HaJaHHS KOHCYJIbTallli Ta
pEKOMEHAII! CTyIEHTaM.

Mononi Jroau dYacTilie JJii BUKOHAHHS CaMOCTIMHOT poOOTH BUOUPAIOTH
3py4dHU# 7151 cebe yac 1 Miciie. Ajie KepyBaTH I1€10 CAMOCTIMHOK pOOOTOI0 MOBUHEH
BUKJIagay. | a5 cBo€yacHOro MOJIaHHSA 3aBJAHHS Ta KOHTPOJIIO BUKOHAHHA IHX
3aBlaHb, a00 BUKOHAHHS MPOMDKHOIO €Taly 3aBJlaHHsA, BHKJIAJaul MOXYTb
BUKOPUCTOBYBATHU TaKU KJIac MPOrpam sIK CUCTEMH YIIPaBIiHHS IpoeKTaMHu [4].

Ha nanuii yac icHye BeJlMKa KUIbKICTh JOJATKIB, 110 MOKYTb OyTH BUKOPHUCTaHI
JUIsL BUPIIIEHHS i€l 3a1ayi, 1 SKI MOXJIMBO BHUKOPUCTOBYBaTH Ha MOOLIBHUX
MPUCTPOSIX, 10 MPALIOIOTh 3 PI3HUMU ONEepaliiHUMHA CUCTEMAMH.

KopoTko oxapakrepuzye€MO OCHOBHI MOKJIMBOCTI MOMYJISAPHUX MOOUIBHUX
JOJIaTKiB, $IKI JOMOMOXYTh BHUKJIaJadyaM OpraHizyBaTh CaMOCTIHHY poOOTy
CTYJICHTIB.

Mo6ineHuit pomarok Wrike nams omepaiiiiHoi cuctemu Android mo3Bodisie
KepyBaTH IMPOCKTAaMU 1 KOMAaHAHOI POOOTOI0 TPyHH CTYJIEHTIB HaJ OJHHUM
3apnanHsaM. Ceppic s ynpasiiHHA npoekramu Wrike ctBopuB Bepcito Wrike
Professional, sika nmo3Bosisie cTyieHTaM O€3KOLITOBHO BUKOPUCTOBYBATH ii B Ipymnax
1o 15 oci6 ana cnuibHOT po6oTu. CTYEHTH BUIIIB, K 1 O13HEC-KOPHUCTYBayi, YacToO
CTHKAIOThCsl 3 MpoOjeMaMu opraHizamii crnuibHOi poOoTH. IloTpibHe Mmicue amns
30epiraHHs 3arajibHOi 1H(poOpMalii Ta BEACHHS MPOEKTY, IO SKOro Yy KOMXHOTO
ydyacHuka OyB OM mocTiiHuid goctyn. Email 1 nucTyBaHHS B MeceHpKepax He
3a0e31euytoTh NoTpiOHY ePeKkTUBHICTh. Lle 0coOIMBO aKTyanbHO JJISI AUCTAHIIIMHOTO
HaByaHHSA. Y Wrike CTyJIeHTH 3MOXYTh CTBOPIOBATH 3aBJaHHA, MpU3HAYATH
BIIMOBIAQIBHUX 1 TpAIfOBaTH 3 TUMYACOBOKO IIKAJIOK i TuiaHyBaHHSA. Cepaic
J03BOJIIE Pa3o0M peJaryBaTh TEKCT, JOJaBaTH JO 3aBlaHb (ailmu 1 BecTd
00roBOpeHHS SIK B BeO-Bepcii, Tak 1 3a JOMOMOTOI0 MOOUILHUX 10JaTKIB. Takox 1ei
nonatok mae ¢yHkIio Inbox, Mo 103BOJISE€ MIBUAKO OLIHIOBATH Ta aHaIi3yBaTH
yBECh 00’€M TOBIIOMJIEHB, Kl 3HAXOJAThCA y poOoTi. KoxkHuil 1eHb CTyIEHT Ta
BUKJIaJlay MOK€ OTPUMYBATH OaraTo MOBIJOMJIEHb MPO X1Jl BAKOHAHHS 3aBJaHHs, PO
HOB1 3aBJaHHS Ta I1HINl HaB4YaJbHI MOBIAOMICHHS. Wrike MO3BOJMTHL IOJIIMIINATH
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KOMYHIKaIlll0 MIDXK BHKJIaJadyeM Ta CTYyIEHTaMH, IMPO30pICTh 1 3BITHICTh €TaliB
BUKOHAHHS 3aBJAaHHS Ui JOCATHEHHS KpalluX pe3yJbTaTiB B paMKax OyIb-SKOIro
HABYaAJIBHOTO MPOIIECY.

[Monymspauit  cepBic  Worksection BukiIagadi Ta CTYJACHTH  MOXYTh
BUKOPUCTOBYBATH JUIsl CHUIBHOI pOOOTH 1 yHpaBiiHHSA POOOTOI0 Haa KypCOBUMH
MPOEKTaMH, 1 Ma€e Oe3KkomToBHI MOOLIRHI goaatku g 10S 1 Android. KopuctyBaui
CepBIiCY MOXKYTb 31 cMapT(doHa abo IUIaHIIeTa OTPUMATH JOCTYI 10 CBOIX MPOEKTIB,
3aB/IaHHb, (PailyliB, HOTATOK, KOHTAKTIB (YYaCHHUKIB CIUJIIBHOI poOOTH ab0 BUKIIaIayy
710 KOHTAKTIB CTY/CHTIB 1 HaBMmakM). Llei cepBic Hajae MOKIMBICTH CTBOPIOBATH HOBI
3aBJaHHs, J0JaBaTH KOMEHTapl, 3aBaHTaXyBaTu ¢aliau, OoTpuMyBaTH push-
MOBIJOMJICHHS, BECTH OOJIIK Yacy 3a JOMOMOIOI0 TallM-Tpekepa. Y J0JaTKy 3py4HO
BIJICTEKYBATH OCTaHHI 3MIHH MO MPOEKTaM 3a JOMOMOTI'0OI0 CTPIUKU Noiid. B onnaiini
MOXYTb MPAIIOBATH OCHOBHI (DYHKIIIi: CIIUCKU MPOEKTIB, 3aBAaHb 1 3aKJIaJI0K, CIIUCKH
JIOJIeH 1 KOHTAKTIB, OJIOKHOT, MEPEJIIK OCTaHHIX MOIIH.

[lonynsipauii cepBic [yl CHUIBHOI POOOTH 1 YNpaBIiHHA, Y TOMY YHCIHI 1
HaBYaIBHUMU MpoekTaMu, TeamBridge BumycTuB MOOUIbHY Bepciio Uil JeBaiCiB
Android 1 iPhone. Ilg nporpama 103BOJUTH BUKJIaJa4aM 1 CTyJI€HTaM Y MOOLJILHOMY
pEeXHUMI TMpaloBaTH B €IUHIA cUCTeMi, mepeOyBaioun Baoma a0o Ha BiAcTaHl. Y
MOOUIbHIM Bepcii MOKHAa CTBOPIOBATH 3aBJAHHS, MPU3HAYATH BIAMNOBIAAIBHHUX 1
BIJICTEXKYBAaTH PE3YJIbTaTH, CTBOPIOBATU 1 OpaTH ydyacTh B OOrOBOPEHHSX, IUIAHYBATH
poOoTy. MoOUIbHUI KaJIeHIap 103BOJUTh HE MPOIMYCTUTH BAXIIMBI MOJIT Ta 3yCTpiyi.

Kommnanis Comindware odiniiiHO 3amycTuia CBOK CHUCTEMY YIPaBIIHHS
npoektamu Comindware Project, siky TakoX MOJIHBO 3aCTOCOBYBaTH B MpoOIECi
oprasizaiii HaBYaJIbHOIO NpOLECy JUIsl AUCTAHIITHOTO HABYaHHSA Ta JOMOMOTH
CTyJ€HTaM 3a04YHOi (OpMHU HaBYAHHS MPU HANUCAHHI KYpPCOBHUX Ta JUIJIOMHHX
poOit. Ha BigMiHy BiJ TpaaulIdHUX CUCTEM YIpaBiiHHSA npoektamu, Comindware
Project mpononye He TUIbKM NpodeciiiHi MOMXIMBOCTI IUIAHYBaHHSA, a W CydacHe
CepelloBUIIIE BUKOHAHHS 1 B3a€MOJIi CTyIEHTIB 1 BukianayiB. Cepsic 3abe3nedye
e(eKTHBHI KOMYHIKaIli BCEpPEeAHHI TPYIH, JOCTYMHICTh JOKYMEHTIB Ta CYMYTHbOI
iH(dopMallii, miABUIIEHHS MOTHBAIII] 32 CBOEUYACHE BUKOHAHHS 3aBaHb [J].

Jlnst opradizanii coiibHOI poOOTHM B HABYAJIBHOMY MPOLECI MOXKIUBO TaKOX
BUKOpHUCTOBYBaTH cepBic Worksection, skuii JIOCTymHUN Ha BCIX MOOUIBHHUX
MPUCTPOSIX. 3a AOMOMOTOIO I[OTO CEPBICY MOXKIMBO PO30UTH MPOEKTH HA 3aBJAHHS
Ta MiJ3aj1ayl, BA3HAYUTU TEPMIHU 1 MPIOPUTETH. TaKOXK I IporpaMa JTI0NOMOXKeE 13
TUTAaHYBAHHSIM Ta Bi3yalli3alll€l0 KOHTPOJS, HaraJyBaHHS HE JI03BOJSATH 3a0yTH MPO
BaXIMBI 3aBAaHHsA. Y cepici Worksection ais cnuibHOT poOOTH 1 YNpaBiIiHHS
poOOTOI0  CTYIEHTIB  ICHY€  aJanTUBHUN  AW3aiiH, SKUM  aBTOMaTUYHO
M1JTAIITOBY€ETHCS M1 TOM MPUCTPIid, 3 IKOTO0 KOPUCTYBay 3aX0UTh Ha cepBic. Takum
yuHoM, Worksection Moxe mpauioBaTd Ha Oyab-IKOMY cMapTdOHI, IUIAHIIETI,
HOYTOYIIi 1 HABITh TEJIEBI30pi 3 BUXOAOM B iHTepHET. OnHAK, (YHKIIOHATIBHICTh HA
MJIaHmeTax 1 cMapTdoHax HEJOCTYIMHa B MOBHOMY 00cs3i (TOOTO pedl siki Bce IIe
BAYKKO pealli3yBaTH Ha TAUCKPIH).
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Cepgic must ynpasiiHHs npoektamu Zoho Projects qocuth nomyiasipHuil y Hac B
KpaiHi, 3aBJIKM HEBUCOKIM I1HI 1 IMPOKIKA (yHKUIOHATBHOCTI. Ha chborogHi B HbOMY
3'IBUJIMCS 1 TOBHOLIHHI MOOUIbHI kiieHTH Mg iPhone 1 Android. MoOinbHui
nonatok Zoho Projects qocrapiisie MOBIJOMIICHHS PO OCTaHHI Jii MPOEKTHOT TPYIIH,
J03BOJISIE€ MPAIIOBATH 13 3aBIaHHSAMM Ta JOKYMEHTAMH, CIUIKYBATHCS 13 KOJEraMH B
KOMEHTapsX, 3acikaTH 4ac 3a JOMOMOrow TaiMm-Tpekepa. Kpim Toro, mpsmo 3
MpPOrpaMu € MOXJIMBICTH 3pOOUTH 3HIMOK 1 BIJIPAaBUTH HOTO B IPOEKT - 1€ B
0aratbOX BHIIaJIKaX MOXKE 3aMIHUTH HaO0lp TEKCTy Ha MalleHbKiM KiaBiaTypi
cMapTdoHa.

[TonynsipHuil cepBic A1 yOpaBIiHHS 3aBJaHHIMHU Asana BUIYCTHUB MOOUIbHUM
nomatok s minatgopmu  Android. MoOinekHa Asana J03BOJISIE  CTBOPIOBATH,
penaryBaTu 3aBAaHHs, IpU3HAYATH BIAMOBIAAIBHUX. TakoX MOKHa BCTaHOBIIOBATH
TePMiHM, pO3Kiajd (IJ1 TMOBTOPIOBAHUX 3aBlaHb), MOJAaBaTU 3aMITKH, TErH 1
koMeHTapi. OcoOJMBO PO3POOHUKHM BUAUISAIOTH (QYHKIIIO MOLIYKY, SIKa BUAA€E HE
TUIbKM 3aBAaHHS NEBHOTO KOPHCTyBaua, aje 1 BCl 3HAWJEH1 3amMcH, Kl J0JalH B
CUCTEMY 1HIIII YYaCHUKH TPOEKTY.

TakuM YMHOM, MOXXEMO BIJIMITUTA BEJIMKE PI3ZHOMAHITTS MNPOrPAMHUX
MOOUIBHUX JOJATKIB SIKI MOXJIMBO 3aCTOCOBYBATH MpU OpraHizaiii JUCTaHUIMHOT
OCBITH 32 JIONIOMOT0I0 MOOLIBHUX NPHUCTPOiB. Ilpu BUOOpI Ti€l UM iHILIOI mporpamu
CIiJl ONMMpaTUCi Ha Takl il mapameTpu, SK IiHA JoAaTka, 00’emM  yHKIIH 1
MOXKJIMBOCTEH, MaKCHUMallbHa KUIBKICTb YYacCHHUKIB MPOEKTY, A AKUX IUAaThOpM
MO>KJIMBO BUKOPUCTOBYBATH, 3pYUHICTb 1IHTEp(EiiCy.

Jliteparypa

1. Bypneitna JI.I. BukopuctanHsi 1HTEPaKTUBHUX TEXHOJIOTIH Yy MpOIECl BUBYEHHS
UKy MaTeMaTUYHUX JTUCHUIUIIH CTYJE€HTaMHM BHIIMX HABYAJIbHUX 3aKJIaJiB
TOproBesibHO-eKOHOMIYHOTO — npodutto//Bicauk  JIHY  im. T.llleBuenka. —
Jlyrancek, 2011. - Ne 20. — C.34-40.

2. Topbariok P.M. ta Tynamsini 10.11. MoGinbHe HaBYaHHS SK HOBA TEXHOJIOTif
BUIIOI OcBiTH // HaykoBuii BICHMK  Y>XKTOpPOJCHKOTO  HAI[lOHAJIBHOTO
yuiBepcutety. Cepisa «Ilegarorika, comianbHa podora». Bun.27, 2013, C.31-34.

3. TI'ypeBuu P.C. MoOinpHe HaBYaHHS — HOBa TeXHOJOr1A npodeciiinoi ocBitn XXI
croitts. // Bicauk JIHY imeni Tapaca IlleBuenka Ne 20 (255), 2012, C.113-118

4. Cwminsgnens O.I'. BuxopucranHs iHGOpMAaIiiHO-KOMYHIKAIIHHUX TEXHOJOTIH Y
npodeciitHiil miaAroToBii QaxiBIliB 3 eKOHOMIYHOI Ki0epHeTuku. // [legaroriunumii
mpoLec: Teopis 1 mpakTuka. 301pHUK HayKkoBUX mpailb. Bum. 1- K.: EKMO, 2013.-
C 155-161.

5. Ilporpammbl ympaBinenust mnpoektamu //  http://www.onlineprojects /tags/
programmy_upravlenija_proektami/(InTepuet pecypc).

234



Memoouka nasuanus mamemamuxu. Mixcnpeomemui 38’a3Ku mamemamuxu, iHhopmamuxu
ma CymincHuUx OUCUUnIin

0.A. Mockanenko, FO./I. Mockanenko, B.O. Mapuenko, O.B. KoBajnenko
M. Ilonrasa

PO JOBIP 3ABJIAHB J1JIs1 CHACTEMATHU3AIII ®AXOBUX 3HAHb
MAMWBYTHIX YUUTEJIB MATEMATHKHA

Anomauyia. O.A. Mockaneuko, I0./]. Mockanenko, B.O. Mapuenko, O.B.
Koeanenxo. Ilpo 006ip 3a60anv ona cucmemamusayii gpaxosux 3Hanv MaiiOymHix
yuumenie mamemamuru. Cucmemamuzayisi ¢)axo6ux 3Hamv i GMiHb CMYOeHMi8 —
MaubOymHix euumenie MamemMamuKky NOBUHHA 6i00yeamucs yinecnpsamosano. Yeaea
30cepediicena Ha 3AB0aHHAX Ol cucmemamusayii 3HAHbL 13  PI3HUM pieHeM
V3a2anbHeHHs.

Knrwwuosi cnosa: cucmemamusayis, y3aeanvbHeHHs, CMYOEHM, eleMeHmapHa
Mamemamuxa.

Summary. Moskalenko O.A., Moskalenko Yu.D., Marchenko V.0O., Kovalenko
O.V. Selection of tasks for the systematization of professional knowledge of future
teachers of mathematics. Systematization of professional knowledge and skills of
students — future teachers of mathematics should be targeted. Attention focused on
the tasks at systematization of knowledge with different levels of generalization.

Key words: systematization, generalization, student, elementary mathematics.

3100yTTS OCBITH, 3aCBO€HHS 3HaHb, iX MPAKTUYHE 3aCTOCYBaHHs mependayae
OBOJIOJIIHHSI CTYJIGHTaMH CHUCTEMOIO MPHUHOMIB PO3YMOBOI JIiSUIBHOCTI, HEB1JI’€MHOIO
CKJIJI0BOIO SIKOT € CUCTeMAaTH3allisl Ta y3araJlbHEeHHS.

MaiiGyTHi BUMTENl MAaTEMAaTUKU MOBUHHI: MAaTH CUCTEMATU30BaHI i1 y3arajbHeHi
3HAHHS; BMITH CHUCTEMATU3yBaTH W y3arajbHIOBAaTH HaBUYaJbHUU MaTepial
CaMOCTIHO; OyTH 3JaTHUMHU CHCTEMATH3yBaTH U Yy3arajbHIOBAaTH 3HAHHS YYHIB;
HAaBYaTH CHCTEeMaTu3allii W y3arajJbHEHHIO 3HaHb HIKoysIpiB. Lle, Ha Hamy AyMKy,
COPUSITHUME TOKPAIIEHHIO MPOQeciiHOT KOMIETEHTHOCTI CTYIEHTIB y MalOyTHI1H
TISUTBHOCTI B OCBITHIN rajiy3i Ta, y MepCreKTUBl, TO3UTUBHO BIUIMHE HA PIBEHb 3HAHD
1 BMIHb YYHIB 3 MAaTE€MaTHKH.

3ocepenuMo yBary Ha IUIECOIPSIMOBAHOMY TIpoIleCi CcUcTeMaru3aiii i
y3arajJlbHeHHsI 3HaHb 1 BMIHb CTYJEHTIB, II0 pPeasli3ye€ThCsd HAMU IiJ 4yac BUBYEHHS
€JIEMEHTApHOT MaTeMaTHKU. 3 METOI0 y3arajlbHEHHs, cUCTeMaTHh3allii, TOorIuOIeHHs
3HaHb, BUPOOJICHHS BMiHb 3aCTOCOBYBaTH HaOyTI 3HaHHS B MpoQeciiiHiil MisIbHOCTI
MU CUCTEMAaTHUYHO BUKOPHCTOBYEMO CIIELIaNIbHI 3aBJIaHHS HAa CUCTEMAaTHU3allil0 3HaHb
13 pI3HUM PIBHEM Yy3arajbHEHHS: BHYTPIIIHROTEMATHYHE 1 BHYTPIIIHbOMATEMAaTHYHE.

PosrnsitHemo mpuKiIaaM  OKpeMUX THUIIB 3aBJaHb, 3aJ€XKHO BIJ PpIBHA
y3arajbHEHHsI, 1 IPOAHAIII3yEMO 1X Y KOHTEKCTI HAIIOTO JOCIIIKEHHS.

Brympiwmvomemamuynuii pieenv (pO3rJISHYTO Ha IpHUKIaAl 3a1ad 13 TEeMHU
“TpuxyTHUKHN).

Ne 1. Buainite i1CTOTHI O3HaKH MOHATTS “piBHOOEIPEHUN TPUKYTHUK .
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Ne 2. VkaxiTh poioBe 1 KiJIbKa BUJOBUX MOHATH 0 MOHATTA “TPUKYTHUK .

Ne 3. HaBenith mpukiaau ABOX MOHATH (TBEPIXKEHb) 13 TeMH ““TpUKyTHHKH,
nepiie 3 sIKUX € y3arajJbHEeHHSIM JPYroro.

Ne 4. Yu  BiApI3HAIOTBCS  XapaKTepoM  3B’SI3KIB  Taki MHapu  TOHATH:
PIBHOCTOPOHHIN TPUKYTHUK — PIBHOOEAPEHUI TPUKYTHUK, TOCTPOKYTHUN TPUKYTHUK
— TYNOKYTHUN TPUKYTHUK (SIKILIO TaK, TO BKaXITh, sIK came)?

Xapaxmepucmuka 3a60anb NeNe [-4: 111 3aBJaHHs CIIPSMOBaHI Ha O0e3mocepeIHE
(dbopMyBaHHS BMIHHSI CTYJICHTIB MPAaLIOBATH 13 MOHATTSIMH, 30KpEMa, y3arajibHIOBATH,
MOPIBHIOBATH, BCTAHOBJIIOBATH POJO-BUJIOBI B3a€EMO3B’SI3KM, BUAUISITH 1CTOTHI
O3HAKH, CUCTEeMaTU3yBaTH MOHATTA. JlaHi 3aBJlaHHA MU BIAHOCUMO JI0 HECKJIAHUX.
Opnak, 3ayBaXuMoO, IIO0 CTyJIEHTaM, SIKi HE PO3YMIIOTh 3MICT MEpeNiYeHUX BHILE
OpPUMOMIB  PO3YMOBOi  JIISJIBHOCTI, CaMOCTIMiHE X pO3B’sI3yBaHHA € Maiike
HEIOCUJIBHOIO 3a/1a4€l0.

Ne 5. 300pa3ith 3a monomorow cxemu (MOXIUBO, KpyriB Eitnepa) BigHOIIEHHS
MDK TakUMHU (irypamu: piBHOCTOPOHHIA TPUKYTHUK, TPUKYTHUK, NPSIMOKYTHHUN
TPUKYTHUK, TYNOKYTHUN TPUKYTHUK, MHOTOKYTHHUK, PIBHOOEAPEHUI TPUKYTHHUK.

Xapakmepucmuka 3ae0anHs: PO3B’SI3yBaHHS LbOIO 3aBJAHHA Iependoaydae
BCTAHOBJICHHSI 3B’A3KIB YCEpEeAMHI CHUCTEMHU TOHSITh, BOHO CIPSMOBAHE Ha
(dbopMyBaHHS B CTYJEHTIB YMIHb NEPEXOAUTH BiJl MOHATH 13 MEHIIMM 3MICTOM, aje
OLIBIIUM OOCSITOM, JIO MOHATH 13 OIBIIMM 3MICTOM 1 MEHIIIMM OOCSITOM Ta HABITaKH.

Ne 6. 3anoBHITH IPONYCKU B TAOJIHIII.

CaosecHa popma 3anucy CumBoJsibHa popma 3anmcy
bicekTpuica KyTa TpUKYyTHHKA IIIUTh
MPOTUJIEKHY CTOPOHY Ha BIJIPI3KH,
MPOIOPLIITHI 0 MPWIETINX CTOPIH

¢ =a’*+b*—2abcosy

Bucora, mpoBeieHa 40 TiNOTEHY3U
MPSIMOKYTHOTO TPUKYTHUKA, €
CepeIHIM MPONOPLIHHUM MIDXK
MIPOEKIIISIMU KAaTETIB HA TIOTEHY3Y
Xapaxmepucmuka 3a60anns: NaHe 3aBJaHHS — HA BIATBOPEHHSI ONIOPHUX 3HAHBb,
0e3 HuX 3MICT OyAb-sIKOi JWCIUIUIIHA HE 3acBOIOEThCS. (Y CBIIOMIICHE
(bopMyITIOBaHHS O3HAY€Hb, TEOPEM, BIACTHUBOCTEH, K CBIAYUTH MPAKTHUKA, — OJHE 31
cnaOKuX Micllb Y IIKUIbHIN 1 BY31BChKiM ocBiTi.) lle 3aBmaHHs akTyanizye BMIHHSA
CTYJICHTIB BCTAHOBIIIOBATH BIAMOBIHICTh MIXK PI3HUMHU (popMaMu mojiadul Matepiay.
No 7. Ilnomnty TpUKyTHHUKA 31 CTOPOHAMHU a,b 1 KyTOM y MK HHUMH MOXHa

1 .
O00YHUCIUTH 32 (POPMYIIOIO SZEabsmy' SIxoro Buay HaOyBae (Moxe HaOyTH) JaHa

dbopmyna Uil OKpeMHX  BUAIB  TPUKYTHHKIB: a)  piBHOOEIPEHOrO;
0) pIBHOCTOPOHHBOTO; B) MPSIMOKYTHOT0?
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Xapaxmepucmuka 3a60amHs. JlaHEe 3aBAaHHS Tependadyae 3acTOCYBaHHS
€JIEeMEHTIB JOCHIAHUIBKOI AisibHOCTI. [Iporiec po3B’sa3yBaHHS CYNPOBOKYETHCA
NEAYKTUBHUMHU  MIPKYBaHHSIMH, BMIHHSIMH BHMKOHYBaTH [ii, oOepHeH1 [0
y3araJlbHeHHsI, — KOHKPETU3YBaTH.

Buympiwnvomamemamuunuti pieens (HaBeIEHI MOXJIMBI Bapialii 3amay sk
anredpaiuHoro, Tak 1 FeOMETPUYHOIO 3MICTY).

Ne 1. Yu MokHa BUAUIMTH HIOCH CHUIbHE B JIaHUX BHUpa3ax (AKIIO TakK, TO
BKaXiTh, III0 CaMe):

a)y’ —(z=1)y+2(z° +3z-1); 6)—3sin’2x +4sin2xcos2x + 5cos” 2x;

6)3lg’ x +41g x+51g3; 2)9" +2-3"+137

Xapaxmepucmuka 3a80amHs. TaKl 3aBJlaHHA CTBOPIOIOTH OCHOBU IS
dbopMyBaHHS BMIHHS Yy3arajbHIOBaTH Ha OCHOBI CTPYKTYpPHOi MOJIOHOCTI.
CryneHtam, SiKi 3BUKJIM 3aBXIU JiATH (popMmanbHO, 3a 1IaOJIOHOM, MOMITUTU 1I€
CaMOCTIMHO JJOCUTH CKJIA/IHO.

Ne 2. Yu maroTh Mmicue B 3a3HAYEHUX PO3AUIAX TeOMETpii Taki TBEPAKECHHS
(“+” — tak, “—” — Hi):

Ne
/4

TBepmKEeHHS [Tnanimetpis | Ctepeomerpist

JIBa TMepIEeHIUKYISApH, TPOBEICHI JO0 JBOX
1 | opssMuX, IO MEPETHUHAIOTHCS, MEPCTHHAIOTHCS
MIXK c00010

Sxmo mpsiMa mepeTuHae OAHY 3 MapajeIbHUX

2 PsIMUX, TO BOHA MEPETUHAE 1 THITY MPSIMY

3 JIB1 mpsiMi, KO’KHA 3 SAKUX THapajeiabHa TPeTi,
napajelibHI

4 JIBl mpsAMi, NEpPHEHAMKYJSApPHI OJHIA 1 TiHd

camiil mpsiMii, mapajieJbHi
Xapakmepucmuka 3aeoanns. JaHE 3aBIAAHHS IIOB’S3aHE 3 Yy3arajJbHEHHSM
[UIIXOM TEpPeXoy A0 HOBHX MOHATH (y HAIIOMY BUIAJIKy — MHUMOODKHI mpsimi). Y
MpoLeCcl TaKOro Yy3arajJbHEHHS BIAKPUBAIOTHCS TAaKOX HOBI BJIACTUBOCTI YiKe
BHUBYEHHUX MOHSTH 1 BIHOLIEHb MK HUMH.

Ne 3. [IpountocTpyiiTe KOHKPETHUMM MPUKIAJaMH, SKIO 1€ MOXIIMBO,
BUKOPHUCTaHHS (GOPMYJI y PI3HUX TUIAX PIBHOCTEH.

PiBHICTB 31 3MIHHOKO

dopmyna q.HCJ?OBa anrebdpaiuHa TPAaHCLIEHJCHTHA
PIBHICTb . .
PIBHICTb PIBHICTb
Pi3nuns ky6iB
KBaapar pi3nuii
Ky6 cymn

Xapaxmepucmuka 3a60auHA: 3aBIAaHHS OCOOJMBE TUM, IO TOpsAnd 13
(GbopMyBaHHSM y CTyZi€HTa BMIHHS KOHKPETH3yBaTH HaBUaJbHUN MaTepial (30Kpema,
UTIOCTPYBATH TEOPIiI0 MPUKIIAJaMU), BOJHOYAC CPOPMYETHCS BMIHHS y3arajibHIOBATU
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IUIIXOM TIEPEHECEHHsI 3HaHb 13 OJAHIEI raimy3l Ha iHIN (y HAIOMy BUNAAKY —
MOIIUPEHHST (OPMYJT CKOPOUYEHOTO MHOKEHHS Ha PIBHOCTI pI3HUX THUMIB). 3agayda
YCKJIaJHeHa THUM, 110 B YMOBI HE 33JaHO aHAMITHMYHUNA 3amucC yKa3zaHuUX (Qopmyl
CKOPOYEHOT'0 MHO>KEHHS.

CucremMatuyHe BUKOPUCTAHHS MOAIOHUX NOOIPOK 3a]1a4 CIIOHYKA€E CTYJIEHTIB J0
TUTIIHOT CHCTEMAaTHYHO1 pOOOTH Ta JOCSATHEHHS Ha 11 OCHOBI OLIbII BUCOKOTO PIBHSA
3HaHb, & PE3YyJbTATOM JISJIBHOCTI CTYJEHTIB CTAa€ MPAKTHUYHO-/1€BA CTPYKTYpOBaHa
CHUCTEMa y3araJIbHeHUX 3HaHb 1 BMiHb.
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(146 c.)
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K.JI.Ymmuucekoro, M. Oxeca. (77 c.)

boxko Auaina BosomumupiBHa — acmipanT YepkachbKOro HallOHaJIBHOTO
yHiBepcuTeTy iMeHi borgana XmensHuipkoro. (167 c.)

Bboiiuyk JImutpo FOpiiioBuu — cTyaeHT 3-ro Kypcy QakynbTeTy MaTeMaTUKH,
GBBUKK 1 TEXHOJOrIYHOi OCBITM BiHHUIBKOrO JEpKaBHOTO MEAAaroriyHOro
yHiBepcuTeTy iMeHi Muxaiina Koito6uncekoro. (92 c.)

bom6a Anapiii SipocsiaBoBHY — TOKTOp TEXHIYHUX HAYK, podecop, 3aBiayBad
kadenpu i1HGOPMATUKU 1 NPHUKIATHOT MaTreMaTHUKd PiBHEHCBKOTO JepKaBHOTO
ryMaHITapHOTO yHiBepcuTety. (19 c.)

Bypaeiina Jliogmuna IBaHiBHA — KaHIuWJAT TEJaroriyHUX HAyK, JOLECHT
kageapu marematuku, (izukun Ta KT BIiHHHUUBKOrO HallOHAJIBLHOTO AarpapHoOro
yHiBepcutety. (231 c.)

Bakamok Tersna AHaToJgiiBHA — KaHAMJAT MEJArOTIYHUX HAYK, OLEHT
Kadeapu NMpuUKIaIHOI MaTeMaTUKH Ta iH(opmaTuku KUTOMHPCHKOTO AEpP>KaBHOTO
yHiBepcuTeTy iMeHi [Bana dpanka. (61 c.)

Baxouiok I'anna AnapiiBHa — cTyneHTKa (paKylIbTeTy MaTeMaTuky, (Pi3UKU Ta
iHbpopMaTHK BIiHHMIIBKOTO JE€p’KaBHOrO MENAaroriyHOro YHIBEPCUTETY I1MEHI
Muxaiina Komro6uncrkoro. (228 c.)

Binbunncbka Ouaena MukoJiaiBHa — KaHIUJaT €KOHOMIUYHUX HAyK, JTOLEHT,
3aBiayBay kadenpu TyMaHITapHUX 1 (yHAaAMEHTaIbHUX IUCIHUIUIIH BiHHHUIIBKOTO
HAaBYAJIbHO-HAYKOBOTO 1HCTUTYTY €KOHOMIKM TepHONUILCHKOTO HAI[lOHAJIBHOTO
€KOHOMIYHOT'0 YHiBepcuTeTy. (208 c.)

BinTonenko BasenTnna QOuexkcaHapiBHa — CTyJeHTKa MaricTparypu
BiHHMIIBKOTO  J€p’KaBHOTO  NEAArorivHoro  yHiBepcUTeTy 1MeHi  Muxaiina
Koirobmnacekoro. (216 c.)

BoeBona Anina JleoHigiBHa — KaHIUJAT MEIAroTiYHUX HAyK, HOUEHT Kadeapu
anreOpy Ta METOAMKM HaBYaHHS MaTeMaTHUKW BiHHHUIIBKOrO  Jep>KaBHOIO
neJarorivHoro yHisepcutety iMmeHi Muxaiina KomroOuncskoro. (222 c.)
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BoiiTtoBuk BanentuHa AHatoJjiiBHa — acnipaHT BiHHUIBKOTO Jep:KaBHOIO
neJarorivHoro yHisepcutety imeHi Muxaiina KomroOuncskoro. (194 c.)

BorsikoBa Jlecsi AuapiiBHa — KaHAUAAT (PI3MKO-MAaTeMAaTUYHUX HAYK, TOLEHT
kaeapu MareMaTuku Ta iH(opMaTUKM BiHHHMIIBKOTO AEp>KaBHOIO MEAArorivHoro
yHiBepcuTeTy iMeHi Muxaiina Koiro6uncekoro. (45, 182 c.)

I'eceneBa Karepuna I'puropiBna — acmipant Kam’sueup-Iloainbchkoro
HalllOHAJILHOTO YHiBepcuTeTy iMeHi IBana Orienka. (39 c.)

l'onoBenbko Karepuna BikTopiBHa — Bukiagad maTeMaTUKH Ta (I3UKH
BinHupKoro TexHivHOTO KoJieKy. (199 c.)

I'onrano Haranis BosoammupiBHa — Bukiagay kadeapu BUIIOI Ta
npukiaaHoi  marematuku JKutomupcbkoro HarioHalbHOrO —arpoexkoyorigyHOro
YHIBEPCUTETY, aciipaHT BIHHMIILKOTO JEp)KaBHOTO MENaroriyHOro YHIBEPCUTETY
iMeH1 Muxaiina Komro6uncrkoro. (140 c.)

I'yaiBata Inna OJgexkcanapiBHa — KaHAMJIAT MEJArOTIYHUX HAYK, JTOLEHT
Kageapu EKOHOMIYHOi KIOEpHETHMKM Ta 1HQOpMaliiHUX cucTeM BiHHUIBKOIO
ToproBesnbHO-ekoHOMIYHOTO 1HCTUTYTY KHTEY. (124 ¢.)

Joopanok HOpiii BosoauMupoBu4 — KaHAWAAT TEXHIYHUX HAYK, JOICHT
kadenpu Bumoi marematukd — BIHHHUIBKOTO — HaIllOHAJBHOTO  TEXHIYHOTO
yHiBepcuTeTy. (69 c.)

JoOpoBoabebka Haranis BikropiBHa — KaHaugar nejaroriyHux —Hayk,
cTapiiuii BUKJIaAad kadeapu eKOHOMIYHOI KiOepHEeTHKH Ta 1H(QOpMaALIHHUX CUCTEM
Binauipkoro ToprosenbHo-ekoHOMIuHOTO 1HCTUTYTY KHTEY. (120 C.)

JborreBa Ipmna OxcenrtiiBHa — acucteHt kadenpu MBIC Binnunbkoro
HaIllOHAJILHOT'O TEXHIYHOT'O YHiBepcUTeTy. (55 c.)

€Emenb Ouer OJgekciiioBu4 — J0KTOp (Pi3UKO-MaTEMAaTUUHHUX HaAYK, rpodecop,
3aBiyBau Kadeapu MaTeMaTUYHOI'O MOJEIIOBAHHA Ta COLIAJNbHOI 1H(QOPMATUKU
[TonTaBChKOTO YHIBEPCUTETY €KOHOMIKH 1 TOpriBii. (31 c.)

AKmypro Ouexkcanap IBaHoBMY — KaHIUAAT (Pi3MKO-MAaTEeMaTHUYHUX HAYK,
noueHT kadenpu maremMatMkd Ta 1HGOpPMATUKM BIiHHMIBKOrO JAEep>KaBHOIO
neJarorivHoro yHisepcutety imeHi Muxaiina Koutoduncskoro. (105 c.)

3axapuenko Hatania BikTtopiBHa — KaHIuMIaT negaroriyHUX Hayk, TOIEHT
kaeapu MareMaTuku Ta iH(opMaTUKM BiHHHMIIBKOTO AEp>KaBHOIO MEAArorivHoro
yHiBepcuTeTy iMeHi Muxaina Koiro6uncekoro. (179, 216 c.)

IBaxnenkoBa Banentnna  BosoammupiBHa —  kaaugatr  Qizuko-
MaTeMaTUYHUX HaykK, IOLeHT, mpodecop Kadeapu CycniabHO-I'yMaHITaApHOI Ta
bynaamenTanbHOI MiAroToBKH Kutomupcrkoro iHctutyty MAVIL (115 ¢.)

Ip:xaBcbka OQubra AnanbeBHa — Buntenb-Mmeroauct 3011 I-111 cr.. — rimuazis
Ne23 micra Binnums. (89 c.)

Kanbuyk AHacracis AHaToJIiiBHA — CTYyJIEHTKa Marictparypu BiHHHUIIBKOTO
JIep>KaBHOTO MeJaroriyHoro yHipepcurery imeni Muxaitna Kouroouncskoro. (176 c.)

Kaimimuna Anina SIkiBHa — yunrtens matematuku ta iHpopmatuku 3O I-111
CT.. ¢. IBaHiB, acmipaHT BiHHUIBKOrO JEP’KaBHOIO NEAArOrivyHOrO YHIBEPCUTETY
iMeH1 Muxaiina Komro6uncrkoro. (186 c.)
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KoBasnenko Oxcana AHaToJiiiBHA — BUKJIanay YepKachbKOro HalliOHAJIbHOTO
yHiBepcuTeTy iMeHi borgana XmensHuipkoro. (164 c.)

KoBasnenko Osiena BosoaumupiBHa — acucteHT Kadenpu 3aranbHOi (Pi3uKH i
MareMaTuku [loaTaBChKOrO HAIIOHAIBLHOTO TEJAaroriyHoro yHipepceuteTy iMeHi B.I.
Koponenka. (235 c.)

KoBTonwok I'asmna MukojaiBHa — KaHIUJAT MEJaroriyHuX HAayK, CTapIIMi
BUKJIaJay Kadeapu MareMaTHukud Ta 1HQopMaTuku BIiHHUIBKOTO Jep:KaBHOIO
neJarorivHoro yHisepcutety iMmeHi Muxaiina KomroOuncskoro. (83 c.)

KoBTonok Map’sana MuxaiijiiBHa — JOKTOp MeAaroriyHux Hayk, rpodecop,
3aBiayBau kKadenpu MareMatuku Ta 1HGOpMaTUKKM BIHHUIBKOrO JEp>KaBHOTO
neJarorivHoro yHisepcutety imeHi Muxaiina KomroOuncskoro. (128 c.)

Kosiomienp AjiboHa AHATOJIIIBHA — KaHAUAAT TNEJAroriyHUX HAyK, JTOIEHT
kadenpu Bumoi marematukd — BIHHHUIBKOTO — HaIllOHAJBHOTO  TEXHIYHOTO
yHiBepcutety. (136 c.)

Kosomiens Oxcana MukojaiBHa — KaHAUAAT TNEJAroriyHUX HayK, JOIEHT
Kageapu MaTeMaTUKU Ta METOAUKA HABYaHHS MaTeMaTHuKu YepKachbKoro
HaIllOHAJIBHOTO YHiBepcuTeTy iMeH1 bornana Xmenbauubkoro. (158 c.)

Koner IBan MuxaiinoBu4 — J10KTOp (hi3uKO-MaTeEMaTUYHUX Hayk, mpodecop,
npopektop 13 HaykoBoi poboru Kam’sueub-Iloainbchkoro  HalioHaJIBHOTO
yHiBepcuTeTy iMeHi IBana Orienka. (14 c.)

Konusaxk Haranis bopuciBHa — KaHaugaT mnenaroriyHuX HayK, JOLEHT
kadenpu GIBUKM 1 METOJIMKM HaBuaHHS (i3UKH, acTpoHOMIi BiHHHIIBKOTO
Jep>KaBHOTO MeJaroriyHoro yHipepcurety imeHi Muxaiina Komrobuncskoro. (98 c.)

Kopoabebknii Bosiogumup BikTopoBuY — KaHAMAAT TEXHIYHHUX HaAyK,
npodecop, 3aBigyBad Kadeapu MaTeMaTHKM Ta METOJWKH il  HaBYaHHS
KpurBopi3bKoro aep»aBHOTO NMEAarorivHoro yHisepcutety. (146 c.)

Kocosenp Ougena IlaBiaiBHa — KaHIWJAT MEJAroriYHUX HAyK, ACUCTEHT
Kadeapu CollaIbHUX TEXHOJIOrH BIHHUIIBKOTO COLIaIbHO-€KOHOMIYHOTO 1HCTUTYTY
VYuiBepcutety «Ykpaina». (108 c.)

KpaBuyk Oubra MyciiBHa — KaHIuJaT NeAarorivHuX HaykK, JOLIEHT Kadeapu
anrebpu 1 MareMatuyHoro aHamizy CXiZHO€BPOMEMCHKOTO  HAIIOHAIBLHOTO
yHiBepcuTeTy iMeHi Jleci Ykpainku, m. Jly1pk. (202 c.)

Kpyncbkuii fIpociaB BosogumupoBu4 — KaHIuAAT MEJAroriyHUX Hayk,
noueHt kadenpu Bumoi maremaTuku BiHHUIBKOrO HaIlOHAIBHOTO TEXHIYHOIO
yHiBepcuTeTy. (69 c.)

Kyraii Harania BacmiaiBHa — KaHIuAaT MeJaroriyHUX HAyK, JOLEHT,
noktopanT HanionansHOro neparoriunoro yHisepcutety imeHi M.II. JlparomaHosa.
(173 c.)

Kynpuu IOaisa CepriiBaa — acnipant [[oHEIbKOro HalioOHaJIbHOTO
yHiBepcuteTy iMeHi Bacuns Cryca. (37 c.)

Kynaneus Haragnisa EnyapaiBHa — qokTop Hayk i3 coIlialbHUX KOMYHIKaIIiH,
CTaplIMii HAyKOBUU CIIBpOOITHUK, mpodecop kadeapu 1HGOPMALIMHUX CHUCTEM Ta
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Mepexx [HCTUTYTYy KOMITIOTEpHMX HayK Ta  1HQOpMaliMHMX  TEXHOJOTIH
HanionansHoro yHiBepcurtety «JIbBiBchbka mosiTexHikay. (19 c.)

JlntBunoBa Caitiiana I'puropiBHa — JOKTOp MeJaroriyHUX Hayk, CTapIIHii
HAyKOBUH CHiBpOOITHUK [HCTUTYTY iH(MOpMAIIHHUX TEXHOJIOTiH 1 3aC001B HaBYaHHS
HAITIIH VYkpainu. (58 c.)

Jlynenko Biktop IOpiitoBnu — yuurens iHbpopmaruku 3OHI I-IT crt.. Ne35
Mmicta Binaung. (111 c.)

Mapuenko Banentun OJiekcaHapoBHY — KaHAWAAT (I3UKO-MATEMATUUYHUX
HayK, JIOIEHT Kadeapu 3aranbHOi ¢G3UKM 1 MareMatuku [lonTaBchkoro
HaIlOHAJIBHOIO NearoriyHoro yHisepcurety imeni B.I'. Koponenka. (235 c.)

Muxaiinenko Jlo6oB ®enopiBHa — KaHIUJAT TEJAaroriyHUX HAYK, JOLICHT
kadeapu anreOpu 1 METOAUKM HABYAHHS MATEMaTUKU BIHHUIBKOTO Aep:KaBHOTO
neJarorivHoro yHisepcutety iMmeHi Muxaiina KomroOuncskoro. (212 c.)

Muxasiesuu Bosiogumup MapkycoBUY — JOKTOp TEXHIYHUX HayK, podecop,
3aBigyBauy kadenpu Buiioi mateMatnku BiHHHUITBKOTO HAIIOHAJIBHOTO TEXHIYHOT'O
yHiBepcuteTy. (69 c.)

Mockajenko Okcana AHATOJIIBHA — KaHAUAAT MEIAaroriyHUX HayK, JOLICHT
kadenpu 3aranbHOi GBUKM 1 MaTeMaTWuKd [loNTaBCHKOTO  HAIllOHAJIBHOTO
negaroriyioro yHisepcutety imeni B.I'. Koponenka. (235 c.)

Mockasenko HOpiii JImutpoBuy — kaHaunar (pizuko-mMaTeMaTHYHUX HAyK,
JIOLIEHT, JIeKaH (i3UKO-MaTeMaTU4HOro (QakynbTeTy [loaTaBChKOro HaI[lOHAJTBHOIO
negaroriytoro yHisepcurety imeni B.I'. Koponenka. (235 c.)

MscrkoBcbka Mapuna OJiekcaHApiBHA — KaHIWJAT NEAAaroriyHux Hayk,
CTapIINil BUKJIaJa4 Kadeapu 1H(hOpMaTHKN Kawm’suenp-Iloninbcbkoro
HalllOHAJIBLHOTO YHiBepcuTeTy iMeHi IBana Orienka. (160 c.)

Hazapyk Mapia BosogumupiBaa — acnipanT HamioHanabHOro yHIBEPCUTETY
«JIpBiBCBKA MOJITeXHIKaY. (19 c.)

Haiixo /IMuTpo AHTOHOBMY — KaHIUAAT (DI3UKO-MATEMATUYHUX HAYK, TOLEHT
kageapu marematuku, (izukn Ta KT BIHHHMUIBKOrO HallOHAJIBLHOTO AarpapHoOro
yHiBepcuTeTy. (225 c.)

Haxoneuna Jloavuaa HocumiBHa — KaHIMIAT MeJaroriyHMX Hayk, JOLEHT
Kadeapu anreOpu 1 METOAUKHA HABYAHHS MATEMAaTUKU BIHHUIBKOTO Aep’KaBHOTO
neJarorivHoro yHisepcutety imeHi Muxaiina KomroOuncskoro. (212 c.)

Opuap IBan MukonaiioBu4 — BHKJIaJa4y MaTEeMaTUKU Ta 1H(QOPMATUKU
Binnunpkoro texuiynoro kosemky. (170 c.)

IManacenko Ouekciii bopucoBnuy — kanauaaT (QizUKO-MaTeMaTUYHUX HAYK,
JOLIEHT Kadenpu anreOpu Ta METOAMKM HaBUYaHHA MaTeMaTUKH BiHHUIBKOIO
JIep>KaBHOTO MeJaroriyHoro yHipepcurety imeHi Muxaitna Komrobuncskoro. (51 c.)

MManounmun IOpiii MukojaaiioBU4 — KaHAMIAT TEXHIYHUX HAyK, JOLEHT
Kadeapu rymaHiTapHux 1 QyHIaMEHTaIbHUX IUCUUILUIIH BiHHUIIBKOTO HaBYaJIbHO-
HAyKOBOT'O 1HCTUTYTY €KOHOMIKM TepHOMUIbCHKOTO HAIIOHAJBHOTO €KOHOMIYHOI'O
yHiBepcuTteTy. (208 c.)

Maciunnk Bosogumup BojoguMupoBUY — JOKTOp TEXHIYHUX HayK,
npodecop kadenpu iHPoOpMaLIHHUX CUCTEM Ta Mepexk I[HCTUTYTYy KOMIT IOTEPHUX
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HayK Ta iHopmaliiinux TexHojorid HamioHanbHoro yHiBepcuteTry «JIbBIBChKa
noiiTexHika». (19 c.)

Ilepecynbko BuaauciaBa €BreHiBHa —  CTyJEHTKa  MaricTparypu
BiHHMIIBKOTO  J€p’KaBHOrO  NEAAarorivHoro  yHiBepcUTeTy 1MeHi  Muxaiina
Koirobunacekoro. (176 c.)

unanmok Terssna MuxaiuiBHa — xaHauaat (i3UKO-MaTeMaTUYHUX HAYK,
Bukiagay kadeapu iHpopmatuku Kam’sHeub-IloainbCchkoro  HalloOHaJIbHOIO
yHiBepcuTeTy iMeHi [Bana Orienka. (143 c.)

[onens Maiis BoaoammMupiBHa — MONOAIMK HAyKOBUM CHIBPOOITHUK
[HcTuTyTY 1HbOpMAaLiitHUX TexHoJOoT1H 1 3ac001B HaBYaHHs HAIIH Ykpainu. (65 c.)

Paguenxo Cepriii [lerpoBuy — kauauaat Gi3uko-MaTeMaTUYHUX HAYK, TOLEHT
kageapu 1HPOPMALIMHUX TEXHOJOTIM 1 MaTeMaTUYHMX JUCUUIUIIH KwuiBchbkoro
yHiBepcuTeTy iMeHi bopuca ['pinuenka. (73 c.)

PozymoBebka Oxkcana bopuciBHa — crapmuii  Bukiagad — kadeapu
iHpopmatuku Kam’sHerps — [ToaiibchKOro HallIOHAILHOTO YHIBEPCUTETY iMeHi [BaHa
Orienka. (132 c.)

Pyna Ouabra [I'puropiBHa — cTyneHtka Marictpatypu BiHHUIBKOTO
JIep>KaBHOTO MEJaroriyHoro yHipepcurety imeHi Muxaiina Komrobuncskoro. (45 c.)

Pynenko Cepriii MukogaiioBua — CTyJIeHT 3-r0 Kypcy (GakylIbTeTy
MareMaTukd, I3UKH 1 TEXHOJOTIYHOI OCBITU BIHHHUIIBKOTO  J€pKaBHOTO
neJarorivHoro yHisepcutety imeHi Muxaiina KomtoOuncekoro. (92 c.)

Pym’sinnieBa Karepuna €BreHiBHa — KaHAWJAT MEAAroriyHUX HayK, JOLICHT
Kadeapu rymaHiTapHux 1 QyHIaMEHTaIbHUX IUCUUIUIIH BiHHUIIBKOrO HaBYaJIbHO-
HAyKOBOTO 1HCTUTYTY €KOHOMIKM TepHOMUIbCHKOTO HAIIOHAJBHOTO E€KOHOMIYHOI'O
yHiBepcutety. (190 c.)

Cmanbko OJgena ApkaaiiBHA — KaHAuJaT TMEAaroriyHUX HayK, JOIEHT
kageapu iHdopmaTuku Kam’saueub-I1oginbChKOro HaIlOHAIBHOTO YHIBEPCUTETY
imeni1 IBana Orienka. (80 c.)

CMminsHenps Ousena DennagiiBHa — KaHIuJAT TEAaroriyHuUX HaykK, JOIEHT
kapeapu marematuku, (izukun Ta KT BIHHUUBKOrO HallOHAJIBLHOTO AarpapHoOro
yHiBepcutety. (231 c.)

Coxaubkuii ®enip MukosaiioBu4 — JOKTOp (PI3UKO-MATEMaTHUYHHUX HAYK,
JIOLIEHT, 3aBiayBad Kadeapu MaTeMaTUYHOTO aHajizy 1 Ju]epeHLiaTbHUX PIBHSHb
JloHenpKOoro HaIloHaJIbHOTO YHIBepcuTeTy iMeHi Bacuns Cryca. (25 c.)

Cos1 Anbona MukoJiaiBHA — KaHIUAAT MEeAaroriyHux HayK, aCUCTEHT Kadeapu
MareMaTuku Ta iHQopMaTuku  BiHHULBKOrO  JE€pXKaBHOTO  MEAArOriyHOrO
yHiBepcuTeTy iMeHi Muxaina Koiro6uncekoro. (202 c.)

Cuoipin  Ousier MuxailjloBU4 — JOKTOp TMENarorivHuX Hayk, mpodecop,
3aCTYIIHUK AUPEKTOpa 3 HayKoBOi poboTu [HCTUTYTY 1HPOpMALIHHUX TEXHOJIOTIH 1
3aco0iB HaBuaHHs HAITH Vkpainu. (61 c.)

CraxoBa QOJuieHa AHaTOJIiiBHA — KaHIMJAT TEJAroriyHUX HayK, BUKJIajad-
MeTOaUCT BIHHUIIBKOTO TeXHIYHOTO KoJIeKy. (154 c.)
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Crpomuno IBan MuxkonaiioBuu — Buutenb iHopmatuku K3 311 Ne35
Binauipkoi Micbkoi paau, ceptudikoBanuii yunrenb-excrneptMicrosoft. (102 c.)

Tepemenko Biktopis AnatoaiiBHa — acnipanT YepkachbKoro HalioHaJIbHOTO
yHiBepcuTeTy iMeHi borgana XmensHuipkoro. (150 c.)

Tumomenko Ouiekcanap 3axapoBuy — KaHauaaT (i3UKO-MaTEMATUYHUX
HayK, JOLEHT Kadeapu MareMaTuku Ta 1H(OpMaTUKU BIHHULBKOrO Aep>KaBHOTO
neJarorivHoro yHisepcutety imeHi Muxaiina Kouroouncskoro. (117 c.)

TimanoBa Anuna BosogummupiBHa — cTylIeHTKa 4-ro Kypcy GakylIbTeTy
MareMaTukd, I3UKH 1 TEXHOJOTIYHOI OCBITU BIHHHUIIBKOTO  J€pKaBHOTO
neJarorivHoro yHisepcutety iMmeHi Muxaiina KoutoOuncbkoro. (51 c.)

Tpersk Mukona BacwiboBMY — KaHAWAAT MEJAroriYHUX HAyK, JOLICHT
Kageapu MaTeMaTUKU Ta METOAUMKA HaBYaHHS MaTeMaTHuKu YepKachbKoro
HalllOHAJIBHOTO YHiBepcuTeTy iMeH1 b. XMenbHuupkoro. (34 c.)

Tpoxumenko BajsenTnn CrenaHoBMY — KaHIUJAT (PI3UKO-MaTeMaTUYHUX
HayK, JIOLEHT, npodecop BIHHHUIIBKOrO AEp>KaBHOTO MEAAroriyHoro yHiBEPCUTETY
iMeH1 Muxaiina Komroourcekoro. (21 c.)

Typsxkancbka Oxkcana CremaHiBHa — KaHIWUJAT NEAAroriyHUX HaAyK, JOLICHT
kadeapu MareMaTuku Ta iH(opMaTHKM BiHHHMIIBKOTO AEp>KaBHOIO MEAAroriqyHoro
yHiBepcuTeTy iMeHi Muxaina Komoouncekoro. (Ilommika! 3akiaagky He
BH3HaueHo.219, 228 c.)

TroTion JIrw00B AHApiiBHA — KaHIUAAT NEAAroriyHuX Hayk, JOLIEHT Kadeapu
MaTreMaTuku Ta iHQopMaTuku  BiHHUIBKOrO  JE€pXKaBHOTO  MEAArOriyHOrO
yHiBepcuTeTy iMeHi Muxaina Koiro6uncekoro. (202 c.)

Yepuenko Sna IropiBHa — acmipant YepkachbKkoro HalloOHaJIbHOTO
yHiBepcuTeTy iMeHi borgana XmensHuipkoro. (85 c.)

IIBeaok AHacracia MmukoJjaiBHa — CcTyJeHTKa MarictpaTypu BiHHHUIIBKOTO
Jep>KaBHOTO MeJaroriyHoro yHipepcurety imeHi Muxaitna Komrobuncskoro. (48 c.)

IMumkina Mapis IlaBaiBHa — JOKTOp TNEAaroriyHMXx HayK, CTaplIdi
HAyKOBUH CHiBpOOITHUK [HCTUTYTY iH(MOpMAIIHHUX TEXHOJIOTiH 1 3aC001B HaBYaHHS
HAITIIH VYkpainu. (65 c.)

HImynsan Spocanasa BiraaiiBHa — crygeHTka marictpaTypu BiHHHMIIBKOTO
JIep>KaBHOTO MeJaroriyHoro yHipepcurery imeHni Muxaitna Komroouncskoro. (182 c.)

IMupéa Biktop CamyinoBuy — kaHgugatr (i3uko-MaTeMaTUYHUX HaAyK,
noueHt, npodecop kadenpu iHpopmatuku Kam’ssnenp-I1oai1bcbkoro HaI{ioHaAIBHOTO
yHiBepcuTeTy iMeHi IBana Orienka. (160 c.)

Iupda Ogecs BikropiBHa — acuctent kadenpu marematuku Kam’sHerb-
[ToninbechbKOro HAIIOHAIBHOTO YHIBepcuTeTy iMeHi IBana Orienka. (160 c.)

SApmomok Oubra AHaToJiiBHA — CTyJE€HTKa MarictpaTypud BiHHUIBKOTO
JIep>KaBHOTO MEJaroriyHoro yHipepcurety imeHi Muxaitna Kourobuncskoro. (48 c.)

SIpoBenko AHartoaii I'puropoBmuy — KaHIuJaT TEXHIYHUX HAYK, JOLEHT
kadeapu MareMaTuku Ta iH(opMaTUKM BiHHHMIIBKOTO AEp>KaBHOIO MEAAroriqyHoro
yHiBepcuTeTy iMeHi Muxaina Koio6uncekoro. (117 c.)
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