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SUMMARY

Bermudes Diana, Balashov Dmytro, Rybalko Petro. Pedagogical conditions of
forming future PE teachers’ readiness to differentiated learning approach application.

The article is devoted to the research and substantiation of pedagogical conditions of
forming future PE teachers’ readiness to differentiated learning approach application in their
professional activity. Resources analysis helped us define the term of pedagogical conditions:
in the context of our research they are defined as specially created pedagogical
circumstances that contain a system of educational means and improve the process of
forming future PE teachers’ readiness to differentiated learning approach application.
Interpretation of the definition “future PE teachers’ readiness” is specified; it is stated that
terms “training” and “readiness” consecutively supplement each other: training future PE
teachers is viewed as a process of readiness formation, and readiness is seen as a result of
professional training. It has been found out that differentiated approach is a starting point,
basic principle of teacher’s work to be used in planning, preparation and in the methodology
of teaching. The approach is based on the differentiation (grouping) pupils according to their
peculiarities of showing individual qualities that influence the success of learning and their
personal and individual development.

Pedagogical condition is defined and substantiated — providing future PE teachers
with the technique of differentiated approach in the process of measuring physical load at PE
lessons. It is highlighted that substantiated above pedagogical condition demands
organization of future PE teacher training that can assure effective formation of their
readiness to differentiated leaning application in their professional activity.

We believe it to be prospective to focus further research on defining and
substantiating pedagogical conditions of future PE teachers training to differentiated
approach in leaning in their professional activity at higher education institutions.

Key words: PE teacher, training, readiness, pedagogical conditions, differentiated
approach, professional activity.
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BA30BA PO/1b BULLLOT MATEMATUKU B NIATOTOBL,I MAUBYTHIX ®AXIBLLIB
Y FANY3!l IHGOPMALIIMHUX TEXHONOTIN

Cmammsa  npuceayeHa  00CniOxeHHw npobnemu  800CKOHAMAEHHA  3micmy
mamemamuyHux oucyunaiH y 3BO 0na nidecomosku malibymHix ¢haxisyie y 2any3i
iHpopmayitiHux mexHonoeil. O6rpyHMoB8aHO aKMyasnbHiCMb O0O0CNIOHEHHA HA OCHO8I
BUKOHAHO20 QHAni3y AKocmi nid2comosku malbymHix ¢paxisyie i3 iHpopmayiliHux
mexHosnoeili 'y pi3Hux 3aknadax oceimu ceimy. AK noka3ye Haw 00cgid ma Hawi
docnidxeHHA, 00HUM i3 hakmopie ycniwHoi nidcomosKu ¢axisya e 2anysi IT mexHonoeil €
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rPyHmMosHa MamemMamuyHa nif2omoeKa, AKA CrpUsE (POPMYBAHHIO YimKUX, A02iYHUX ma
0brpyHmosaHux piweHs y nodanvwili npogecilinili OdisnoHocmi, 0ae 8uCOKuli piseHb
KOHKYpPeHmMocCrnpoMoxHocmi, ei0Kpusae neped axisyem wupokul eubip uyikasux i
CKNaOHUX NPOEKMI8, @ makox 3abe3neyvye npogpeciliHe 3pOCMAHHA.

Knwouosi cnoea: mamemamuyHi OucyunniHu, ¢yHOameHManvHi 3HAHHA, axisyi 3
iHhopmauiliHux mexHonoail, MPo2pPamMy8aHHA, an20pumMM, NpPedMemHa 2asy3b, KOOYB8AHHS,
/102IKa.

MocTtaHoBKa npobnemu. HUHi B ycbOoMy CBIiTi 3pocTae nonuT Ha ¢axisLiB
i3 iHpopmauiiHmux TexHonorin (IT). BinobpaxkeHHsm uboro € 36inblIeHHS
KINbKOCTi 3aKnafiB OCBiTM, WO 3AiACHIOITb MNiAFOTOBKY Takux daxisuis. CBIiT
HAaBKONO Hac 6e3nepepBHO 3MIHIOETLCA, | TAKOX KOMEH AeHb 3MiHOHTbCA
TEXHONOTii, NPUYOMy iHOAI HACTINbKU LWBMAKO, WO HabyTe 11 3aCBOEHE Ha
CbOroAHi Yepes pik BXKe MoxKe byTn HeaKTyanbHUM. Ane SKLWO NpoaHanisysaTm
AEeTaNbHO, TO MOXHa nobauntu, Wo 6a30Bi, PyHAAMeHTaNbHi 3HaHHSA, AKi
BUKOPMUCTOBYIOTbCA B OINbLIOCTI Cy4aCHUX TEXHONOTIN, 3'aABUAUCA AaBHO i
NPAaKTUYHO He 3MIHMAKCA. BaXKNMBOK yMOBOI AN1A AOCATHEHHA NOCTaBAEHUX
3aga4 y ranysi IT € AkicHa maTemaTnyHa ocsiTa. Came maTtemaTU4Hi 3HaAHHA
BUKOHYIOTb POJib METOA0/I0NYHOI OCHOBWM HAYKOBOro 3HaHHA, 6a308Boi
CK/1af0BOi GinbWOCTI cneuianbHMX Ta NPodeCiMHMUX AUCUMNAIH YHIBEPCUTETY.
Os3HaueHi npouecu noTpebytoTb 3abe3neyeHHs B MalbyTHix daxisuis IT
crneuiafibHOCTEM HOBMX MPAKTUYHUX YMiHb, 3HaHb Ta HaBMYOK Ha OCHOBI
BITYNM3HAHOIO Ta MiHapogHOro  aoceigy dbopmyBaHHA cuctemm
KomneTeHTHocTel IT ranysi (KOaiH Ta MaTBinuyk-t0aina, 2019).

AHani3 aKkTyasbHUX AOCNiIAXeHb. AHANI3YOUYM NiIATOTOBKY NPOrpamicTiB y
3aKn1agax oCBiTM KpaiH Esponu, Asii, KaHagu i CLLUA BapTo 3BepHYTM yBary Ha Te,
wo 6a3oBa NiAroToBKa TakMx ¢axiBLiB BKAKOYAE B cebe AOCTAaTHIO KiNbKicTb
MATEMATUYHUX AUCLMMNIH.

BuBuatoum Beb-caitT 3aKnagiB OCBITU Pi3HUX KpaiH, NPUCBAYEHI NigroToBLi
NPOrpamicTiB pi3HOro Npodinto, a TaKoX HaB4Ya/bHI NAaHW Ta OCBITHI Nporpamm,
MOMHA BiA3HAYUTU MPUCYTHICTb Yy X 3MICTI AK TEOPETUYHOI, TaK i MPaKTUYHOI
CK/1IAZ0BOI MiZ, Yac BUBYEHHA MATEMATMUYHMX AMCUMNAIH. Ha OCHOBI pPenTUHry 3a
cneyiaNbHOCTAMM KpaLmx YHiBepcuTeTiB CBITY 2021 POKY -
QSWorldUniversityRankingsbySubject 2021, y skui ysinwnn 1452 3BO csity,
30Kpema yotupu 3BO 3 YKpaiHW, ogHMM i3 NPOBIAHUX YHIBepcuTeTiB EBpoONu B

cdepi TexHonorii, iHXeHepii Ta iHpopmaTUKM € Imnepian Koneax JloHaoHa (The
Imperial College of Science, Technology and Medicine). CtyaeHTH, AKi HaBYalOTbCA
Tam, MOXYTb OTpMMaTK BakanaBpcbKui cTyniHb (Bachelor of Engineering degree —
BEng) abo cTyniHb marictpa B ranysi TexHiyHux Hayk (Master of Engineering
degree— MENng). Hanpuknag, cTpykTypa nporpamu Komn'totmHry (BEng
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Computing) noBuHHaA: 3a6e3ne4YnT BUBYEHHA FONIOBHUX NPUHLMMIB KOMM'HOTUHTY;
PO3BMHYTM PO3YMIHHSA Pi3HUX ACMEKTIB iHXKeHepii A 34iNCHEHHA NPOEKTYBAHHS,
YyNPOBaZKEHHA Ta BUKOPUCTAHHA 0O6YMCNIOBAZIbHMX CUCTEM; OTPUMATM 3HAHHA B
ranysi AUCKpPeTHOI MaTeMaTUKKU; AOMNOMOITU OMaHyBaTU KNACUYHY MATEMATUKY i
CTATUCTUKY.

BignosigHO A0 AKagemMiyHOro pPemTUHIy CBITOBMX YHIBEPCUTETIB Yy ranysi
TEXHIKW, TexHonorin Ta obumcntoBanbHUx Hayk (Academic Ranking of World
Universities in Engineering, Technology and Computer Sciences), ao nepeniky 100
KpallMX 3aKiajiB BULLOI OCBITU CBITY BXOAATb TaKi yHiBepcuteTn KaHagm, AK
TopoHTcbKuit  yHiBepcuteT (University of Toronto), YHisepcuteT BaTtepnoo
(University of Waterloo) i YHiBepcuteT BputaHcbkoi Konymbii (University of British
Columbia). Hanpuknag, nporpama TOPOHTCbKOro YyHiBepcuTeTy nepeabayvae
NiAroTOBKY MaMBbyTHIX NporpamictisB Ha AEKiNbKoX Ppi3HMX ¢aKynbTeTax 3a
cneuianbHocTaMn  «lMpuknagHa  matematnka»  (Applied  Mathematics),
«EnekTpoHika Ta obumncntoBanbHa TexHika» (Electrical and Computer Engineering),
«Komn'totepHi Hayku» (Computer Science) i 6aratbom cneuianizauiam i3
NOEAHAHHAM Nporpam, 3okpema «Komn'totepHi Hayku Ta ¢dismka», «Komn'toTepHi
HayKKW Ta cTaTUCTMKa», «Komn'toTepHi HayKu. LLUTy4yHMI iHTenekT», «Komn'toTepHi
Hayku. [lporpamHa iHXeHepia» Ta iH. Hanpuknag, nporpama «[lpuKnagHa
MaTemaTMKa» nepeabayae BMBYEHHA MATEMATMUYHUX AUCUMMAIH | CTAaTUCTUKMN,
npoTe CTyAeHTaM MPOMOHYHTb i 060B'A3KOBE BUMBYEHHA AUCUMNAIH «YUcenbHi
anpokcumalii, iHTerpauji i 3BMYaiHi gudepeHuianbHi piBHAHHA» (Numerical
Approximation, Integration and Ordinary Differential), «O6uncnoBanbHi metToam
ana auédepeHuianbHux piBHAHb» (Computational Methods for Partial Differential).

HayKkoBi ny6nikauji, npuceayeHi npobnemi i 3micTy maTtemaTU4HOI
niaroToBKM nporpamicTie (boHgapeHKo Ta Kupunauwyk, 2018; YepHoBOAMK Ta
MwucbKo, 2019).

3acBigueHe nNuUTaHHA obrosoptoloTbCA Ha  dopymax  IHTepHerTy.
BUCBITAIOIOTBCA PISHOMAHITHI TOYKU 30pYy WOAO BAXKAMBOCTI MaTeEMATUKKU ONA
NporpamicTiB: ii BaXNMBICTb, piBEHb, Po3A4inuM Ta iHwWe (Kakoe omHoweHue
umeem mMamemamuka K npo2pammupoB8aHuUro?).

MeTa cratTi. BUCBITANTM Ba*KAMBICTb MATEMATMUYHOI OCBITM Ta LWAAXM
onTMMI3auii 3MicTy MmaTtemaTuyHux pgucumnniH y 3BO, HeobxigHux pgna
NiAroToBKN ManbyTHix ¢paxiBuiB y ranysi iHbopmaLinHUX TEXHONOTIM.

MeTtogu pochigxeHHA. Hamn 6yn0 BUKOPUCTAHO TEOPETUYHWUIA aHani3,
CUCTEeMaTU3alis, NOPIBHAHHA Ta 3iCTAaBAEHHA Pi3HUX NornAaAgdis, WO 3pobuam
MOX/IMBUM OOrPYHTYBAHHS BaXKMBOCTI SKICHOI MaTeMaTU4HOI NiAroTOBKM
ManbyTHIX ¢paxiBuiB y ranysi iHbopmaLiMHNX TEXHONOTIMN.
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Buknap OCHOBHOro martepiany. [ns KOXHOI cneuianbHOCTIi € CBiN
MiHiManbHWMIM Habip 060B'A3KOBUX 3HAHb. [AnA iIHGOPMATMKM Ta NPOrpamyBaHHS
OAHIEI 3 TAKMX OCHOB € MaTeMaTWKa, TOMY A1A CTYAEHTIB € BaXK/IMBUM PiBEHDb
3aCBOEHHA MaTemaTuyHoi 6a3n. Kpim Toro, ¢axoBi Kypcu, AK npasuno,
B3aEMO3a/IeXHi. IX ronoBHa MeTa — He HaBYMTU CTyAEeHTa BCbOMY, LUO B
NPUHLMUNI HEMOX/IMBO, @ HAZATM MOMY HabAMMKEHY KapTy Cy4aCHUX HAYKOBMX
Ta iHXeHepHUX 3HaHb, Wob nig yac 3ycTpivi 3 daxoBoto 3a4ayeto, BiH 3mir 6u
NPUMNHATU NpaBuAbHE NPOdECiHE PilLEHHSA, Y AKOMY HAaNPAMKY PyXaTUCb.

MporpamyBaHHA MOXHA CNpPOLWEHO TPaKTyBaTU AK npouec nepeknagy
aNropuTMy po3B’A3aHHA MOBOIO, AKY PO3yMie Komn'toTep. Y TaKOMy PO3yMiHHi
BOHO MA€E NEPCMNEKTUBY HEBAOB3i 3HUKHYTU, OCKINIbKN LUTYYHUIN iHTENEKT 3MOXKe
CaM BWKOHYBATW TaKy HamMiBMexaHiyHy poboTy — BCTaBAATM Lini 610KK
HaniBrotoBuMx Kogis. CKNagHiwle — MPOUTUM BeCb WANAX Big, NOCTAHOBKMU
KOHKPETHOI 3a4a4i yepe3 abcTparyBaHHA 4O 3araibHOrO aAropuTMy Po3B’A3KY.
3p03yMiTU CTPYKTYPY, BMITM nobaunTtn 6yaiBato, KOAU € TiIbKM OKpPEMi
LEernMHKN — TYT BXe MOTPIiOHIi 3HA4YHO NOTY)KHi 3HaHHA (Kakoe omHoweHue
umeem mMamemamuka K rnpo2pamMmmupos8aHuro?).

Cepen matemMaTU4YHUX AUCUMNANIH, AIKIi HEeobxigHO 3HAaTKU NpPOrpamicTy,
¢daxiBLi BUAINAIOTb TaKi:

1) mamemamuy4Huli QHOMiI3 — OCHOBA BCiX MaTeMaTUYHUX Moaenemn
iIHGOPMALIMHUX CUCTEM;

2) aneebpa (suwia) 3acTOCOBYETLCA Y BUrNAAI TEOpii rpyn, AKLWO NOTPiOHO
npoBecTn Aii 3 rpynamu obepTtaHb abo pyxis npocTtopy, abo y BUrAsaai KiHUueBUX
rpyn, nonis, Ae BOHA CTUKAETLCA 3 TEOPIEID Yncen;

3) aHanimu4yHa 2eomempis - noB'A3aHa 3 KOMMN'IOTEPHOW rpadikoto,
KOMM'tOTEPHOLO reomeTpieto, mogentoBaHHAM Yy 3D.

4) niHiliHa anzebpa i 2eomempis BUKOPUCTOBYETbCA B npoueci pobotn 3
MaTpUUAMM Ta B BaraTbox 3afa4ax, Lo CTOCYoTbCcA 06pobKM iHPopmaLii.

5) duckpemHa mamemMamuKa - 3aBAAKM LbOMY PO34iNy peanisytoTbes
AaNropuTMM  NOWYKY  pilleHb. 3HaHHA 3 OUCKPETHOI  MaTemMaTuKu
BUKOPUCTOBYIOTbCA  ANA  HaNaroAXeHHA  MaplpyTusauii B Meperkax,
PO3TallyBaHHA AOPIXKOK HA MIKpOCXeMi, MOLIYKY irpoBOI CTpaTerii, CTBOPEHHA
WTYYHUX HEMPOHHUX MEpPEXK, PO3POOKM LUTYYHOrO iHTENEKTY.

AK 3aCTOCOBYETLCA AMCKPETHA MaTeMaTMKa B nporpamyBaHHi? OCHOBHOO
obnacTio € 3acTOoCyBaHHA rpadis, AKi BBAXKAOTbCA OAHIED 3 OCHOBHUX CTPYKTYP
AaHunx. Npad — ue yaBneHHA 6e3nidi 06'eKTiB AK B3aEMONOB'A3aHNX €/1IEMEHTIB.
Cdepa 3acTtocyBaHHA rpadiB € Ay*Ke WKMPOKOK. [lo Hel BXoaATb aAropuUTMHU, AKi
AOMoMaraloTb  3HaWTM  HaWnpocTtiwe  piweHHA.  Halhuactiwe  rpadwu
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BUKOPUCTOBYIOTLCA B KOMMIAATOPAX i Nifg 4ac CTBOPEHHA MOLIYKOBUX CUCTEM.
Hanpuknag, nig 4ac CTBOPEHHA MepexpecHUX MNocuiaHb, nporpamicty byae
noTpibHa MaTpMUA CYMIKHOCTI LLUX NOCUNAHD;

6) mamemamu4Ha 7102iKa BUKOPUCTOBYETbCA ANA PO3YMIHHA NIOMYHUX
onepauih i KBaHTOpiB, ANA [OBeAEeHHA NpaBWUAbHOCTI nporpam. Ha
CbOrOAHIWHIN MOMEHT TaKuih po3gin (bynesa anrebpa, NOriYHi 3MiHHI i
onepaTtopu, Tabnuui ICTUHHOCTI) BWMBYAETLCA 3 METOK HAbYTTA BMiHb
nporpamicta camMocCTiMHO pPO3pobaATU NPOrpamm, He CIMPAKYUCh Ha CTBOPEHI
wabnoHn. MaTemaTMyHa NOrika MOXKe AOMOMOITU, KOAM YMOBA 3aBAAHHA
3aHaATO GOopManbHa | KHe Xo4e» CNPUMMATUCA MO3KOM.

Hanpuknag, HanucaHHA Nporpam i3 onpauloBaHHA TECTOBUX AAHUX, A€ B
3aneXXHocTi Big KombiHauin Bignosiaen NoTpibHO BMAATU pe3ynbTaT, KNacUyHO
MOXHa npeacTaBUTM SAK NOCAIAOBHICTb onepatopis if...else..., a noTim
BUTPATUTU 3HAYHMM 4YaC Ha HaNaroAXKeHHs TaKoi nporpamu. Ane € 6inbw
pauioHaNbHMM WANAX. 32 AONOMOroK MAaTeEMATUYHOrO anaparTy, WO NOB'A3aHMN
i3 TAKMMW NOHATTAMM, AK AU3’IOHKLIA, KOH'IOHKLA, BigNOBiAHA Nporpama Mae
OAHY HeBenuKy OYHKLi0 B AKOCTI aprymeHTiB, y AKy nepegatotbca 0 i 1.
3anexHo Big OTPUMAHOIO pe3y/bTaTy BUAAETLCA BigNOBiAb. YCNillHe OCBOEHHA
Norikn byae po3BMBATM HECTAaHAAPTHE MUC/NEHHSA, AKE € BaXKNMBUMM gnAa byab-
AKOro Nporpamicra;

7) OucgpepeHyianbHi pi6HAHHA BUKOPWUCTOBYIOTbCA ANS aHaNi3y AaHUX,
ONTMMI3aLiMHUX anropuTmie, Beb—rpadiku;

8) OugbepeHuianbHa 2eomempisi BUKOPUCTOBYETbLCA Nig Yac poboTui 3
H6araTonapameTpUYHOIO MOAENNI0, a TAKOXK i3 Mporpamamu, Wo nos’A3aHi 3
npoctopom JlobaueBCbKOro;

9) monosoezis BUKOPUCTOBYETLCA AN1A TPACyBaHHA MaT, Y KOMM'OTEpHil
reomeTpii, HanpwuKknag, nig 4ac NobyaoBM NOBepXHi 3a oAHieto abo Aekinbkoma
MHOXWHAMM TOYOK, Nig, Yac po3paxyHKiB B3aeEMoAil TiN, ANA MOLWYKY WANAXY B
NpOCTOpi AO0NYCTUMUX NapameTpiB poboTa;

10) meopia ¢yHKUil KomrnekcHoi 3miHHOI. JiHIMHI Ta pauioHanbHi
OYHKUiT  Aay»Ke KOPUCHI ana poboTn 3 pyxamum nAowmMHM Ta coepu (3
KOMMAEKCHUMWU 4YMCAaMM  NPaLOBaTU MNPOCTIWE, HiXK i3 OPTOroHa/bHMMMU
MaTpuuamK). Y  KOMNAEKCHOMY MOAi  3py4HO pPO3B'A3yBaTM  CUCTEMMU
NONIHOMIaNbHUX PIBHAHD;

11) pieHAHHA 8 YACMUHHUX MOXiOHUX BUKOPUCTOBYETbCA A5 BapiaHTIB
rnagKoi iHTepnonAauii AaHux;

12) meopia (limogipHOoCcmel, mMamemMamuyHa CMAMUCMUKQ, Meopis
8UNAOKOBUX rpouecie BUKOPUCTOBYETLCA B Pi3HOMY CTyNeHi B aHani3i gaHux. Ans
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PO3pobKM irop NOTPiIOHI 3HaHHA 3 Teopii MMoBipHOCTe. Hanpuknaa, o6'ektom
PO3p0bKM € WyTep. MexaHiKa cTpinbbu — NPAKTUYHO FONOBHUM E€/IEMEHT Y TaKOMY
NPOEKTi Nnporpamu. Ti WwyTepu, Ae 36pos CTPINAE MAKCMMAIbHO TOYHO, HaBPAL, UM
cnoaobaeTbes GinbLWOCTI rpaBUAM, TOMY CNlig, A0AaBaTM PO3CilOBaHHA. 334aBaTu
TOYKM MAKCMMAJIbHO PaHAOMHMMM He MnOTPibHO, TOMYy WO Ue CAPUYMHUTD
npobnemm 3 TOYHMM HACTPOKOBAHHAM | MNOPYLWUTL irpoBuiA 6anaHc. AKLWO
BMKOPMUCTOBYBATM 3HAHHA 3 Teopii MMOBIPHOCTEN, TO MOKHa B3ATU BUMAAKOBI
MOKA3HMKM, a 3a iXHiIMK po3noainamun 3pobuTtn aHani3 Toro, sk byae npautoBaTv Ta
ym iHwa 36poA i3 3aA4aHMM po3citoBaHHAM. Tak MOXKHA BigKOpUryBaTU rpy.
(Mamemamuka 0na  npoepammucma — ocobeHHocmu, pa3odensl U
pekomeHOayuu). HakuacTille 3HaHHA CTAaTUCTMKM noTpibHo B obnacti Data
Sciencience. MaTemaTMyHa CTaTUCTUKA B NpOrpamyBaHHi NOTpibHa AnA CTBOPEHHA
3BITIB | TECTYBAHHA CMUCTEM, @ TAKOX ANA 06pobKM AaHux i nobyaosmn poboumx
npoLecis;

13) sapiayiliHe YucneHHA ma memoou onMumi3ayii BUKOPUCTOBYIOTbCA B
irpax i poboToTexHiLj;

14) memoou obuucneHb i YyucesbHi Memoou BUKOPUCTOBYETbCA B pasi
pPo60TU 3 AINCHUMM YNCNAMMU;

15) meopis 4yucen 3ycTpiyaeTbcs B CydacHi Kpuntorpadii.

Ons 6inblIOCTi NPOrpamicTiB MaTeMaTMKa € CKOPIW iHCTPYMEHTOM, HiX
HayKoo, i BUKNaAaTH ii NOTpibHO came Tak, 0cO6MBO Ha NepLUMX Kypcax, 3aBXKAm
MOAICHIOOYM CTYAEHTaM, HaBillo iM Ue NOTPibHO. AKLO BMBYATU TiNIbKU OKpEMiI
HanpAMKW, OCBiTa nNporpamicta He 6yae noBHOW. Hanpuknag, BaXKKO He
BPAxXOBYBATU AUCKPETHY MAaTEMATMKY — MabyTb, camy 3aTpebyBaHy MaTeEMATUYHY
ANCUMNAIHY B ranysi 3araibHOro NporpamyBaHHA. Teopia anroputmis 3anexKuTb
(AK miHiMmym) Big, 3HaHb anredbpu i maTemaTUYHOro aHanisy. MoXnmBo, AesKi
pO3p06HMKN BeO-40AATKIB 3ayBaKaTb, WO AKMXOCb OCOB/MBUX MATEMATUYHUX
HaBMYOK Yy Ui chepi po3pobkn nporpamHoro 3abesneyeHHs He MNOTPIOHO.
Mporpamictam, WO nNpauoTb Ha binbll CKAaAHOMY pPiBHI, 3Hago0bnaTbCcA
HabaraTto ¢yHAAMEHTaNbHIlWII 3HaHHA — HaNpuWKnag, B iHAYCTPIi PO3pPO6KM
Komn'toTepHux irop (Game Development) ay»ke KOPUCHI 3HaHHA aNroOpUTMIB,
NiHiMHOT anrebpu Ta reometTpii. Yum npodeciiHie cTae pPo3pPoOBHMK, TUM
«rnmbwe» BiH 3aHYPHOETLCA B NPeAMETHY rasy3b, a B Hill, 6€3yMOBHO, iCHY€E HM3Ka
iHXXEeHEepHUX pilleHb, 3aCHOBAHMX HA 3aCTOCYBaHHI MaTeEMaTUYHOro anapary.

Hanpuknag, 3HaHHA NPO MapHICTb YHKUii y NporpamyBaHHi € A0OCUTb
BaXKAMBMM. AKLWO BigOMO, WO ¢GyHKUiA NapHa abo HenapHa, TO CKOPUCTABLUMCH
3HAHHAM MPO CUMETPUYHICTb TaKMX GYHKLIN, MOXHA BABIYI CKOPOTUTU iHTEpPBan
obuuncneHb. Hanpuknag, y TMNOBIM 334a4yi NpPo BMBEAEHHA Ha APYK Tabauui
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3HayeHb NapHoi GYHKLji y =x’ Ha iHTepBanax [-m,0] i Ha [0,m] ByayTb oAHaKOBI,
a TOMy iHTepBan 0b64YMCNEHb MOXKHA CKOPOTUTU. AKWO GYHKLIA AOCUTb CKAaAHa,
TO TaKe CKOPOYEHHS AACTb Big4yTHE 3MEHLUEHHS Yacy Ha BUKOHAHHA 0buncneHs.
AHaNOriYHUM NPUKNAL MOXKHA HABEeCTU i Ans HenapHux ¢GyHKUin. Tak, PyHKuiA
y =sin(x) Ma€ nepiog 2z, a TOMy ii 4OCTaTHbO OOYMCAUTM Ha iHTepBani [O,Z;z].
Binbw TOro, obuncneHHs ujei GyHKLUii Ha iHTepBanax 3a mexamu [O,27z] MOXKe

NpPU3BOAUTN A0 3HA4YHOI MOXMOKM, @ TOMY € CEHC ANA NiABULLEHHA TOYHOCTI
3BOAUTM OBYMCNEHHA y=sin(x) ANA BE/IMKUX 3HAYeHb x [0 obumcieHb Ha
iHTepBani [0,27]. Hexalt HeobxiAHO OTPMMaTM 3HaueHHA QYHKUiT y =sin(x) Ha
iHTepBani AOBXMHOK 67— TPU nepioan. Becb iHTEpBan MOXKHA pPoO3bUTU Ha
n=300 KpoKiB. OBYMCNIOETbCA KiNbKICTb KPOKiIB k& Ha oguH nepioa. [Adani
06UYMCNIOIOTBCA 3HAYEHHSA TiIbKM Ha MepLlioMy nepioAi, a A4na iHWux nepioais
3HayeHHA bepyTbcA 3 uncna BxKe obumcneHnx (Cnasko, 2018).

HaBegemo uwie npuknag. Hexar Ham NOTPiOHO MOpPiBHATM A0OYTOK ABOX
BE/IMKUX YMCeN a-b 3 Pe3ynbTaTOM iHWOro A0BYTKY c-d ANA Yvcen a,b,c,d , AKi
MalOTb 3HAYEHHA Ha MeXi Aiana3oHy TUMY, OroJI0WeHOro AnA umx ymcen. 3BicHO,
A0OYTOK UMX uYMcen npusBede OO0 BUXOAY Pe3ynbTaTy 3a MOMAMBUA Aiana3oH
TMNy. MoKHa 3MIHUTM TUN 3MIHHKX Ha TUN i3 BinbKMM Aiana3oHOM, ane AKLWO ue
NnoTpibHO NnLe Ana AeKiNbKox Yncen, a AOOYTOK yCiX iHWMX 3HAYEHb HE BUXOAUTb
3a MeXi ZianasoHy, To TUM camum byae 36inbleHO 3aranbHUi obcar nam’aTi gns
AEAKOI MHOMMHU 3MIHHMX. € iHWWKA WAAX — BWMKOPUCTATM BJIACTMBOCTI
norapudmis. A came: Ln(a-b) = Ln(a)+ Ln(b) i PO3yMiHHA, WO norapnudm ymcna €
MEHLLMM, HiK came 4ucno, a ¢yHKUis norapudmy 3poctae 3i 36inblIeHHAM
aprymeHTy. Toai MoXHa NOpPIBHATU He A0OYTKM umncen, a cymy norapudPmis umx
yncen. OCKiNbKU Ln(a)+ Ln(b) > Ln(c)+ Ln(d) = Ln(a-b)> Ln(c-d). TAaKNMM YMHOM, 33
neBHUX obMeXKeHb Ha Yncna a,b,c,d , OTPUMYEMO ePEKTUBHUI CNOCIO NOPIBHAHHA
BEJINKNX Yncen.

Mig 4ac nporpamyBaHHA [OBOAMTLCA BUKOPUCTOBYBATU MOMKIMBOCTI
LUBNAKOTO 064YnCcneHHA, Wwob 3HanTM NoTpibHUI Po3B’A30K Nepebopom BapiaHTIB.
OmKe, nporpamyBaHHA PO3LWIMPIOE MOXK/IMBOCTI MATEMATUYHUX METOAIB, AKi
3a3BMYall OaloTb aHaANITUYHMIA PO3B’A30K. Y CBOKO 4Yepry, MaTeMaTU4Hi meToam
afanTyroTbCA A0 MOXK/IMBOCTEN OBYMCNEHb | BUKOPUCTOBYIOTLCA ANA PO3POOKM
YUCENbHUX  aNropuTMiB  MporpamyBaHHA. OmkKe, MaTemaTMKa noTpibHa
nNporpamictam, a po3yMiHHA MeTO/iB NPOrpaMyBaHHA — MaTeEMATUKAM.

HaBegemo npuknag, y AKOMY MNOKAa)KeMo, WO MpPorpamicty noTpibHo
MaTK1 YABJIEHHA NPO HenepepBHICTb QYHKL,iT | UMM 3arpoXKYE BiACYTHICTb TaKOro
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sin(x)
X

po3yMiHHA. Mpouec nobyaosu rpadika PyHKLji y = He BUK/IMKAE npobaem

(puc. 1).

. sin(x o
Puc 1. Tlpadik o yHKUji yzﬁ, nobyaoBaHM  KOMMN IOTEPHOLO
X
NpOrpamoto.
Ane, AKwo cnpobyBaTtM 06YUCANTU 3HAYEHHA TaKOi PYHKLIT B Touli x=0,
TO BMHMKHE NOMWAKA nNporpamu. Cnpasa B TOMY, WO KPOK Yy LUKAI Nporpamu,
AKa obumncntoBana 3HavYeHHs PYHKLUIT B TouKax abcumcu, 6yno BubpaHo TaK, Wo

nporpami He A0OBenocb 064YMcAOBaTM 3HayeHHA B 0cobnumsin Touui x=0. 3

. . . sin(x) .
MaTEMATUYHOrO aHanizy BiAOMO, WO OYyHKUia y= B Touui x=0 Mmae
X

YCYBHUIN PO3pPUB.
LlikaBa cuTyauis cknagaetbca nig 4Yac nobyposu rpadika o yHKUIT
:%, AKa Ma€ po3puB Nepworo poay B Touui x=-2. Ane, AK i B
nonepegHbOMy BWMNAAKY, KPOK Yy nporpami, wo 6yaysBana ueh rpaodik,
BMOpaHMI TaK, WO obumcneHHA JYHKLIiI He BMKOHYBANOCb Yy Touui x=-2.
[VCKpEeTHi ToYKkKM nig, yac nobynosu rpadika bynun 3’egHaHi Ta BUHUK CTPMOOK

3HauyeHb GYHKUT (puc. 2).

. 2 o ,
Puc. 2 Tpadik ¢yHKUii y:@, nobyaoBaHMI  KOMN'IOTEPHOIO
X+

nporpamoto.
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TakMM 4YMHOM, UEe MO)Ke BBECTM B OMaHy woao ¢opmu rpadika, a 3a
NeBHUX 3MiH KPOKY obuymncneHb npmusBectn Ao HenepeabayyBaHUX HACNiAKiB B
obuncneHHax i pesynbrtatax. OTKe, nporpamicty cnig posymitm, WO
MaTeMaATUYHI OYHKUji MOXYTb MaTU 0cobaMBi TOYKM. AKWO B nNporpami
BMKOPUCTOBYETLCA AeAaKa GyHKLiA, TO ocobansy yBary noTpibHO 3BepTaTh Ha
MexKi obnacti BM3HAYEHHA, AKi MOXYyTb OyTM Todykamu pospusy. Yce
YCKNAAHIOETbCA, AKLWLO 3HAaYEeHHSA TaKoi QYHKLiT 3 pO3pnBamMmn BUKOPUCTOBYETHCA
B NOAaNbLUMX 06UYMCNEHHAX. 3HAUTM NPUUYMHY NOMMUAOK Y pPe3yabTaTax Yepes ue
6yBae gosoni cknagHo (Cnasko, 2018).

BUCHOBKM Ta NepcneKTMBM NOAANbLUNX HAYKOBUX PO3BIiAOK. AK NOKa3sye
HalW A0CBiA Ta Hawi AOCNiAXKEHHA, oAHUM i3 PaKTOpPIB YCNilWHOI NiAroTOBKM
¢daxiBusa B ranysi IT TexHoNorin € rFPyHTOBHA MaTemaTuM4yHa NiAroTOBKa, AKa
cnpuae GopMyBaHHIO YiTKMX Ta NOFYHUX, OBIPYHTOBAHUX pilleHb Y NoAanbluin
npodecinHin aianbHocTi. Came BUBYEHHA MAaTEMATUYHUX AUCUUNAIH 3aKNaaae
y dpaxisuis ranysi IT ocHoBM aHani3y 1 gonomaratoTb y NobyA0Bi aNrOPUTMIYHUX
MoZAenen, a TaKOXK PO3BMBAOTb YMIHHA TOHKO i AeTasIbHO PO3YMITM KOA, AKUM
nuwe nporpamict. be3cymHiBHO, 3HAaHHA MaTEMATUKM Aal0Tb KOHKYPEHTHI
nepesaru nepeg TMmmM ¢daxiBUAMKU, AKI He MalOTb iX, BiAKPMBAOTb nepes
NPOrpamiCToM LWMPOKUIM BUBIP LiKaBUX i CKAAAHWUX NPOEKTIB, a TaKoOX Yy
6araTtbox BUNaakax 3abesnevytoTb npodeciinHe 3poCcTaHHA.

NITEPATYPA

BoHaapeHKo, 3. B., Kupunauwyk, C. A. (2018). Acnektn ¢opmMyBaHHA MaTeMaTU4yHOi Ta
iHPOPMaTUYHOT KOMMNETEHTHOCTI Y MalbyTHix daxiBLiB 3 iHGOpPMaLINHUX TEXHOOTIN.
MixcHapoOHa Haykoso-memodu4yHa I[HmMepHem-KoHgpepeHuia «lpobaemu suwoi
MamemMamuyYHoi oceimu: 8UKAUKU cyvYacHocmi»: BiHHuya: BHTY (Bondarenko, Z. V.,
Kirilashchuk, S. A. (2018). Aspects of the formation of mathematical and computer
competence among future information technology specialists. International scientific
and methodological Internet conference "Problems of higher mathematical
education: challenges of our time": Vinnitsa: VNTU). Retrieved from:
https://conferences.vntu.edu.ua/index.php/pmovc/pmovc/paper/view/5659.

BoHaapeHKo, 3. B.,, Kupunawyk, C. A., Kupunawyk, T.T. (2018). MeToguuHi acnektu
HaBYaHHA AUCKPETHOI MaTemaTUKM MalibyTHix daxiBuiB 3 iHGOpMaLIMHMX TEXHONOTIN.
Medazocika 6e3nexku, 3, 2, 145-152 (Bondarenko,Z.V., Kirilashchuk,S. A.,
Kirilashchuk, T. G. (2018). Methodological aspects of teaching discrete mathematics
to future information technology specialists. Safety pedagogy, 3, 2, 145-152).

Kakoe omHoweHue umeem MamemamuKka K [PO2PAMMUPOBAHUK? Pexnm poctyny:
https://qastack.ru/software/136987/what-does-mathematics-have-to-do-with-
programming. (What does mathematics have to do with programming? Retrieved
from: https://gastack.ru/software/136987/what-does-mathematics-have-to-do-with-
programming).

Mamemamuka 018 npozpammucma — ocobeHHocmu, pa3desnsl U peKomeHOayuu. Pexmm
poctyny: https://fb.ru/article/426683/matematika-dlya-programmista---osobennosti-
razdelyi-i-rekomendatsii (Mathematics for the programmer — features, sections and

88



[legaroriuni Hayku: Teopis, icTopis, iHHOBauilHi TexHoJiorii, 2021, Ne 3 (107)

recommendations. Retrieved from: https://fb.ru/article/426683/matematika-dlya-
programmista---osobennosti-razdelyi-i-rekomendatsii).

MowyKk €OuHoi npasunvHOi 8i0noeidi pylHYe 3a0ym mamemamuyHoi oceimu. Pexum
poctyny: https://theukrainians.org/rostyslav-gryniv/ (Finding a single correct answer
destroys the idea of mathematical education. Retrieved from:
https://theukrainians.org/rostyslav-gryniv/

Cnasko, . B. (2018). Mamemamuka npoezpamicmam. KpemeHuyk: BugasHuutrso [N
LWep6atmx O. B. (Slavko, G. V. (2018). Mathematics to programmers. Kremenchug:
Publishing house of PE Shcherbatykh A.V.).

YepHoBonuk, . O, Mucbko, 0. 0. (2019). Po3pobka meTogy Ta 3acobiB cucremu
ineHTMdikauii KopucTyBadiB. EaAekmpoHHi iHGhopmayiliHi  pecypcu: CcmeopeHHs,
guKkopucmatHsa, oocmyn: 36ipHUK mamepianie MixHaApPOOHOI HayKO8O-NPAKMUYHOI
IHmepHem KoHgpepeHuii. Mamami A.M. Memyxa. Cymu/BiHHnus: HIKO/BHTY, (cc.
283-286) (Chernovolyk, G. O., Misko, Yu. O., (2019). Cutting the method and means
of the user identification system. Electronic information resources: creation, use,
access: Collection of materials of the International Scientific and Practical Internet
Conference. In memory of A.M. Petuh. Sumy/Vinnitsa: NICO/ VNTU, (pp. 283-286)).

OaiH, O. K., Martsinuyk-tOaina, O. B. (2019). KoHuenuia d¢opmyBaHHA npodecinHmx
KOmneTeHTHOoCcTen @axiBuiB 3 iHGOPMALMHMUX TEXHONOrin Ta Kibepbesneku
HaykoemHi mexHonoeii, 43, 330-342 (Yudin, A. K., Matviychuk-Yudin, O. V. (2019).
Information Technology and Cybersecurity Professional Competencies Concept
Science-intensive Technologies, 43, 330-342).

PE3IOME

boHpapeHKo 3nata, Kupunawyk CsetnaHa, YepHoBonuk lanuHa. basosaa ponb
BbICLUEN MaTEMATUKM B MOArOTOBKe OyAyLMX CNeuuManmuctoB B 061acT MHPOPMALMOHHbIX
TEXHOJIOTUN.

CmamoeAa noceaweHa uccnedosaHuro npobaemsi cosepuieHCMBOBAHUA COOEPHAHUA
mamemamu4eckux OUCYUNAUH 8 ebiclux y4yebHbix 3asedeHusax rno rnod2omoske bydyusux
cneyuanucmos 8 obsacmu UHGOPMAUUOHHbLIX mexHosnozuli. ObocHOo8aHA aKMyasabHOCMb
uccnedo8aHUs HA OCHOBE BbIMOAHEHHO20 GHAAU3A M0020MOoBKU BYOyuuX Crneyuanucmos rno
UHOPMAUUOHHLIM MEexXHOM02UAM Pa3suYHblX y4ebHbix 3aeedeHuUAx mupd. Kak nokaseisaem
Haw ornsim U HawWu uccaedosaHus, 00HUM U3 (hakmopos ycrieuwHoli mno020mosKu crieyuaaucma
8 obsnacmu IT-mexHonoz2uli AenAemca 0CHOBAMEsIbHAA MamemMamu4yeckas Moo20MmMosKa,
Komopasa criocobcmeyem hopMUpPOBAHUIO YemKUX, s102U4ecKux, 060CHOBAHHbIX pewieHull 8
OdanvbHeliwel npogeccuoHanbHoli desmenbHOCMU, 0dem KOHKYPEHMHbIE Mpeumyu,ecmaa,
OmKpbisaem rneped Crneyuanucmom WUpoKUli 8b160p UHMEPECHbIX U CAI0HCHbIX MPOeKmos, a
makxe 80 MHo2uXx cry4asax obecnevyusaem npogheccuoHasbHbIl pocm.

Knrouesble cnoea: mamemamuyeckue OUCYUNAUHbI, yHOAMeHmManbHele 3HAHUS,
cneyuanucm no UHGOPMAUUOHHLIM MEXHOA02UAM, MPOo2PAMMUPOBAHUE, QaaA20PUMM,
npedmemHasa 0baacme, KOOUPOBAHUE, I02UKA.

SUMMARY

Bondarenko Zlata, Kyrylashchyk Svitlana, Chernovolyk Galyna. Basic role of higher
mathematics in the training of future specialists in the field of information technologies.

The article is devoted to the problem research for the improvement of mathematical
disciplines content in HEI for training future specialists in computer and information
technology. The research relevance is substantiated on the basis of the analysis of training
future specialists in information technology in various education institutions around the
world. Qualitative mathematics education is an important condition for achieving the
objectives in all IT branches. It is mathematical knowledge that acts as methodological basis
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of scientific knowledge, a basic component of most special and professional disciplines of the
university. These processes require formation of new practical skills, knowledge and abilities
based on domestic and international experience in designing the competence-based system
of information technology for the future professionals and IT specialties.

Among the mathematical disciplines necessary to know for a programmer, experts
distinguish the following: mathematical analysis; algebra (higher); analytical geometry;
linear algebra; mathematical logic; discrete mathematics; differential equations; differential
geometry; topology; probability theory and thematic statistics; theory of random processes;
equations in partial derivatives; theory of functions of a complex variable; number theory;
calculation methods and numerical methods; variational calculus and optimization methods.

For most programmers, mathematics is a tool rather than a science, and it should be
taught exactly that way, especially in the freshman year, always explaining to students why it
is necessary for them. If you study only some particular sectors of mathematics, than
education of a programmer will not be complete enough. The more professional a software
developer becomes, the “deeper” he is immersed into the subject field, and it, of course,
contains a number of engineering solutions based on the use of mathematical apparatus.

Due to our experience and our research, one of the factors of successful training of
specialists in the field of IT technologies is the thorough mathematical training, which
promotes formation of clear and logical, valid decisions in further professional activity; it
gives competitive advantages, opens a wide range of interesting and complex projects, and
in many cases provides professional growth.

Keywords: mathematical disciplines, fundamental knowledge, information
technology specialists, programming, algorithm, subject area, coding, logic.

YAK 371.3:378.147

FanvHa BacunbeBa

YnpaBniHHA ocBiTolo [JHiNPOBCbKOI paioHHOI AeprkaBHOI agMmiHicTpauii y Knesi
ORCID ID 0000-0002-1215-6972

DOI10.24139/2312-5993/2021.03/090-098

®OPMYBAHHA METOANYHOI KOMMETEHTHOCTI
NEAATOrNYHMX NPALIBHUKIB IHK/IHO3UBHOI OCBITU
nig YAC NIABULLEEHHA KBANIDIKALLIT

Y cmammi npoaHanizosaHo cucmemy opm nidsuweHHA Keanigikauii nedazoaiyHUX
npauisHUKie iHKA3UBHOI ocsimu 8i0nogioHo 0o sumoe Hosoi yKpaiHCbKoI WKonu. BusHayeHo,
W0 OCHOBHUMU (hopMamu nidsuUUeHHA Keanighikauii 8 nedazoaiyHuUX nNpayi8HUKI8 iHKA3UBHOI
ocsimu (cemiHapu, Kelic-memod, mpeHiHau, malicmep-Kaacu, camocmiliHa poboma). BuseneHo
OCHOBHI 3a80aHHA mMa ocobausocmi nidBUWEHHA Keanigikayii nedazoeiyHux npayisHuUKie
30Knadie 3a2aabHOI cepeOHbOoi 0c8imuU 8 YMO08aX I[HK/A3UBHO-0CBIMHLO2O cepedosula
(po3sumok  30ibHocmeli, opmysaHHA 30amHocmell, crnpomoxcHocmel, npogecitiHoi
KomnemeHmHocmi ma maticmepHocmi). Po3kpumo eaxcausicms nioguwieHHA Keanigikauii e
GhopMyB8aHHI MemoOUYHOI KomremeHmHocmi nedazoaiyHux npayisHuKie 04 KeanigikosaHoi
npogecitiHoi difanbHOCMi 8 yMo8ax iHKM03UBHO20 cepedosuud.

Knouosi cnoea: iHKAO3UBHA oce8ima, neoazoeiyHi npayieHUKU, ni08UWEeHHSA
Keanigikauii, Memoou4yHa KomrnemeHmHicme.

MNoctaHoBKa npobnemu. MiHicTepcTBOM OCBITM i HayKM BU3HAYEHO
NPIOPUTETHI HAaNPAMMU LIANbBHOCTI B OCBITHbOMY CepefoBuULLi, @ Came PO3BUTOK
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