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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 POJ1b BULLLOT MATEMATUKMK B NIATOTOBLI MAUBYTHIX ®AXIBLIB
Y FANY31 IHOOPMALLIMHUX TEXHOOT I

Cmammsa npucesyeHa  00CAiOHeHHIO  npobnemu  800CKOHA/AEHHA  3micmy
mamemamuyHux oucyunaiH y 3BO 0n1a nidzcomosku malibymHix axisyie y 2anysi
iHbopmauiliHux mexHonoeili. O6rpyHMo8aHoO aKMyasnbHICMb O00CAIOMHEeHHA HA OCHO8I
BUKOHOHO20 aHAni3y AKocmi nideomoeku malibymHix ¢haxisuyie i3 iHGpopmauitiHux
mexHonoeill 'y pi3HUX 3aKaadax oceimu ceimy. AK nokasye Haw 0oceid ma Hawi
docnioxceHHs, 00HUM i3 hakmopie ycniwiHoi nidcomosKu gaxisysa 8 2anysi IT mexHonoeil €
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rpyHmMosHa MamemMamuy4yHa Mid20moeKa, AKA CrPUAE GOPMYBAHHIO YimKuUX, a02iYHUX ma
0brpyHmosaHux piweHs y nodanswil npogeciliHili disnbHocmi, 0ae 8ucCoKuli piseHb
KOHKYPEeHMOoCrnpoMoXHOCMI, 8iOKpusae neped haxisuem wWuUpoKuli eubip uikasux i
CKGOHUX NPOEKMIB, @ MaKox« 3ab6e3neyye npogeciliHe 3pOCMAHHSA.

Knwuosi cnosa: mamemamuyHi OucyunniHu, (yHOamMeHmanbHi 3HAHHA, ¢haxieui 3
iHpopmauiliHux mexHosnoeili, NPospamysaHHs, an20pumm, npPeoMemHa 2asny3b, KOOYBaHHS,
/102IKdA.

MNocTtaHoBKa npobaemu. HuHi B ycbomy CBIiTi 3pocTae NnonuT Ha ¢axisLiB
i3 iHpopmauitHux TexHonoriin (IT). BigobparkeHHAM ULboro € 36iNblUeHHS
KiNbKOCTI 3aK/afiB OCBITM, WO 3A4IMCHIOTb MNiArOTOBKY Takmx daxisuis. CBiT
HAaBKONO HAc 6e3nepepBHO 3MIHIETLCA, | TAKOX KOXEH AeHb 3MIiHHOKTbCA
TEXHONOTii, NPMYOMY iHOZI HACTINbKM LWBMAKO, WO HabyTe W 3acBOEHE Ha
CbOroAHI Yepes piK BXKe MOrKe OYyTM HeaKTyanbHUM. Afe SIKLWO NpoaHanisyBaTtu
AEeTanbHO, TO MOXHa nobaunty, wWwo 6a308Bi, PyHAAMEHTaNbHi 3HAHHA, AKi
BMKOPUCTOBYIOTbCS B OiNbLWIOCTI Cy4yaCHUX TEXHONOri, 3'ABUAMCA [aBHO i
NPAaKTUYHO He 3MIHMAKCA. BaXKNMBOKO YyMOBOI AN1A AOCATHEHHA NOCTaBAEHUX
3aga4 y ranysi IT € akicHa maTematudyHa ocsita. Came maTemMaTU4Hi 3HaAHHA
BMKOHYIOTb PO/JIb  METOAO0/IONYHOI OCHOBM HAYKOBOro 3HaHHA, 6a30Boi
CK1aao0Boi BinblWOCTi cneuianbHMX Ta NPodecinHMUX AUCUMNNIH YHIBEPCUTETY.
O3HayeHi npouecn noTpebytoTb 3abe3neyeHHs B MaMbyTHiX ¢axisuis IT
crneuiasibHOCTEM HOBUX MNPAKTUYHUX YMiHb, 3HaHb Ta HABMYOK HA OCHOBI
BITYM3HAHOrO  Ta MiXKHapogHOro  aoceigy  popmyBaHHSA cmcTemm
KomneTeHTHocTel IT ranysi (KOain Ta Matsinuyk-tOaiHa, 2019).

AHani3 aKkTyasbHUX AOCNIAXKeHb. AHANI3YOUYM NiIATOTOBKY NPOrpPamicTiB Yy
3aKnagax ocBiTH KpaiH €sponu, Asii, KaHagu i CLLIA BapTO 3BepHYTHM yBary Ha Te,
wo 6a3oBa NigrotoBKa Takux ¢axiBLiB BK/AOYAE B cebe AOCTATHIO KiNbKiCTb
MaTeMATUYHUX OUCUMNAIH.

BuBuatoum Beb-caitT 3aKnaaiB OCBITU Pi3HUX KpaiH, NPUCBAYEHi NiaroToBLi
NPOrpamicTiB pisHOro Npodinto, a TakoX HaB4YaNbHI NAaHW Ta OCBITHI Nporpamm,
MOMKHA BiA3HAYUTU NPUCYTHICTb Yy X 3MICTI AK TEOPETUYHOI, TaK i MPaKTUYHOI
CKNa[0BOI Mig YaC BUBYEHHA MATEMATUYHUX AUCUMNANIH. Ha OCHOBI penTuHry 3a
cneuianbHOCTAMM KpaLLmx YHiBepcuTeTiB CBITY 2021 POKY -
QSWorldUniversityRankingsbySubject 2021, y Aakun ysinwnam 1452 3BO csity,
30Kpema Yotupu 3BO 3 YKpaiHW, ogHMM i3 NPOBIAHUX YHIBEpCUTETIB EBpONK B

cdepi TexHonorii, iHXeHepii Ta iHbopmaTUKKM € Imnepian Koneax JloHaoHa (The
Imperial College of Science, Technology and Medicine). CTyaeHTH, AKi HaB4YatOTbLCA
Tam, MOXYTb OTpMMaTK HaKkanaBpcbkuii 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) NnoBMHHA: 3a6e3nNe4YnT BUBYEHHA rONIOBHUX NPUHLMMIB KOMM'IOTUHTY;
PO3BMHYTM PO3YMIHHS Pi3HUX ACMEKTIB iHXeHepii AnA 34iNCHEHHA NPOEKTYBaHHA,
YyNpOBaAKEHHA Ta BUKOPUCTAHHA 0OYMCNOBAIbHUX CUCTEM; OTPUMATU 3HAHHA B
ranysi AMCKpPETHOI MaTeMaTMKKU; AOMOMOITU OMaHYBAaTU KNACUYHY MATEMATMUKY i
CTATUCTUKY.

BignosigHO A0 AKagemMiYHOro PEemTUHIY CBITOBUX YHIBEPCUTETIB Yy ranysi
TEXHIKW, TexHonorin Ta obumcntoBanbHUx Hayk (Academic Ranking of World
Universities in Engineering, Technology and Computer Sciences), ao nepeniky 100
KpallMx 3aKIagis BULLOI OCBITU CBITY BXOAATb TaKi yHiBepcuTeTM KaHaawu, AK
TopoHTcbkuit - yHiBepcuteT (University of Toronto), YHiBepcuteT Batepnoo
(University of Waterloo) i YHiBepcuTeT bputaHcbkoi Konymbii (University of British
Columbia). Hanpwuknaa, nporpama TOpPOHTCbKOro YyHiBepcuteTy nepeabavae
NiAroToBKY MaMOYTHIX NPOrpamicTiB Ha [AeKiNbKoX pi3HUX ¢aKkynbTeTax 3a
cneujanbHoctTaAMKM  «lpuknagHa  matematmka»  (Applied  Mathematics),
«EnekTpoHika Ta obumncntoBanbHa TexHika» (Electrical and Computer Engineering),
«Komn'totepHi Haykm» (Computer Science) i 6aratbom cneujanisauiam i3
NOEAHAHHAM Nporpam, 3o0kpema «Komn'toTepHi Hayku Ta ¢disnKa», «Komn'toTepHi
HayKKW Ta CTaTUCTMKa», «Komn'toTepHi HayKu. LLUTy4yHMI iHTenekT», «Komn'toTepHi
Hayku. [lporpamHa iHXeHepia» Ta iH. Hanpuknag, nporpama «[MpuKknagHa
MaTemaTMKa» nepenbavyae BUBYEHHA MATEMATUYHUX AUCUMNNIH i CTAaTUCTUKM,
npoTe CTyaeHTam MPOMOHYOTb i 060B'A3KOBE BUBYEHHA AMCUMNAIH «YMCENbHi
anpokcumalli, iHTerpauji i 3BMYanHi audepeHuianbHi piBHAHHA» (Numerical
Approximation, Integration and Ordinary Differential), «O6uncntoBanbHi metoam
ana auébepeHuianbHux pisHAHb» (Computational Methods for Partial Differential).

HaykoBi nyb6nikauii, npucBadyeHi npobnemi i 3micTy maTemaTU4HOI
nigroToBKU nporpamicTie (boHaapeHKo Ta Kupunauwyk, 2018; YepHoOBOAMK Ta
Mwucbko, 2019).

3acBigueHe NUTaHHA 0b6roBoprolOTbCA Ha  dopymax IHTepHerTy.
BucBiTAIOIOTLCA PISHOMAHITHI TOYKM 30pY WOAO BAa*KAMBOCTI MaTeEMATUKU ANA
NPOrpamicTiB: il BaKNMBICTb, piBeHb, po3ainu Ta iHwe (Kakoe omHoweHue
umeem Mamemamuka K rnpo2pamMmmupoB8aHuro?).

Meta cratri. BUCBITAINTU BaXKNMBICTb MaTeMaTUYHOI OCBITU Ta LWAAXM
onTMMI3auii 3micTy maTtemaTuyHux aucumnniH y 3BO, HeobxigHux pana
NigroToBKM ManbyTHix ¢paxiBLiB y ranysi iHhopmaLimHUX TEXHONOTIMN.

MeTtoau pocnigeHHAa. Hamn 6yno BMKOPUCTAHO TEOPETUYHMI aHani3,
cUCTEMaTM3alia, NOPIBHAHHA Ta 3iCTaBAEHHS Pi3HUX Mornsagis, Wo 3pobunu
MOMBMM OBI'pYHTYBaHHA BaXK/MBOCTI AKICHOI MaTeMaTUYHOI NiAroTOBKMU
ManbyTHIx daxiBuiB y ranysi iHbopmaLiMHUX TEXHONOTIM.
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Buknap OCHOBHOro martepiany. [lns KOXHOI chneuianbHOCTIi € CBiN
MiHiManbHWMIM Habip 060B'A3KOBUX 3HAHb. AN iIHPOPMATUKK Ta NPOrpamyBaHHS
OAHIEID 3 TAKMX OCHOB € MaTeMaTuKa, TOMY ANA CTYAEHTIB € BaXX/MBUIN piBEHb
3aCBOEHHA MaTemaTuyHoi 6a3u. Kpim TOro, ¢axoBi Kypcu, SIK NpaBuo,
B3aEMO3a/IeXHi. IX ronoBHa MeTa — He HaBUYMTU CTyAeHTa BCbOMY, WO B
NPUHLUMMNI HEMOXX/IMBO, @ HAZATU MOMY HabAMMKEHY KapTy Cy4aCHUX HayKOBMX
Ta iHXXEeHepHUX 3HaHb, Wob nig yac 3ycTpivi 3 $paxoBoOwO 3a4a4eto, BiH 3mir bum
NPUNHATU NpaBuAbHe NpodeciHe pilleHHA, y AKOMY HAaNPAMKY PyXaTUChb.

MporpamyBaHHA MOXHA CNPOLLEHO TPaKTyBaTM AK Npouec nepeknagy
aNropuTMy po3B’A3aHHA MOBOLO, AKY PO3yMie Komn'toTep. Y TaKOMy PO3YyMiHHi
BOHO Ma€ NepCneKTUBY HEBAOB3I 3HNUKHYTU, OCKI/IbKM LUTYYHUIN IHTENEKT 3MOXKe
CaM BMKOHYBATM TaKy HaniBMexaHiyHy poboTy — BCTaBAATU LUini 6/10KK
HaniBrotoBuMx Kopais. CKNagHille — MPOWTM BeCb WAAX BiA, NOCTAHOBKMU
KOHKPEeTHOI 3aAadi yepe3 abcTparyBaHHA 40 3arasibHOrO aAropuTMy po3s’A3KY.
3p0o3yMiTU CTPYKTYpY, BMIiTM nobaunmtn OyAaiBAto, KOAM € TiNbKU OKpemi
LErMMHKM — TYT BXe MNOTPiOHI 3HAa4YHO NOTYXHi 3HaHHA (Kakoe omHoweHue
umeem Mamemamuka K rnpo2pammupo8aHuro?).

Cepen matemMaTU4YHUX AUCUMMNIH, SKi HeobxigHO 3HaTW nporpamicTy,
¢daxiBLi BUAINAKOTb TaKi:

1) mamemamuyHuli aHani3 — OCHOBA BCIX MaTeMATUYHUX MoaeNen
iHbOPMaLIMHUX CUCTEM;

2) aneebpa (suwia) 3aCTOCOBYETLCA Y BUMNAA[ TEOPIl rpyn, AKLWLO NOTPIOHO
npoBecTu Aii 3 rpynamm obeptaHb abo pyxiB npocTopy, abo y BUrNALi KiHLEBUX
rpyn, nonis, Ae BOHA CTUKAETLCA 3 TEOPIEID Yncen;

3) aHanimu4yHa 2eomempis - noB'A3aHa 3 KOMMN'IOTEPHOW rpadiKoto,
KOMN'IOTEPHOIO reOMeTpiErD, MoaentoBaHHAM y 3D.

4) niHiliHa anzebpa i ceomempisi BUKOPUCTOBYETbLCA B npoueci pobotn 3
MaTpULUAMM Ta B BaraTbox 3a4a4ax, Lo CTocyoTbca 06pobkm iHbopmaLii.

5) duckpemHa mamemamuKa - 3aBAAKM LbOMY PO34iNy peanisytoTbes
ANroOpuUTMM  MNOLWYKY  pieHb. 3HaHHA 3 OUCKPETHOI  MaTemMaTuKu
BUKOPUCTOBYIOTbCA  ANA  HaNaro4XeHHA  mapuwpyTtusauii B mMepexax,
PO3TallyBaHHA OOPIXOK HAa MIKpPOCXeMmi, NOLWYKyY irpoBOi CcTpaTerii, CTBOPEHHA
LWTYYHMUX HEMPOHHUX MEPEIK, PO3PODOKM LUTYYHOTO iIHTENEKTY.

AK 3aCTOCOBYETLCA ANCKPETHA MAaTEMATMKA B NpPOrpamyBaHHi? OCHOBHOO
o06n1acTio € 3acTocyBaHHA rpadis, AKi BBaXKAKOTbCA OAHIEID 3 OCHOBHUX CTPYKTYpP
AaHux. N'pad — ue yaBneHHA 6e3nidi 06'eKTIB AK B3aEMOMNOB'A3aHNX €1EMEHTIB.
Cdepa 3acTtocyBaHHA rpadiB € Ay*Ke WMPOKo. [10 HeT BXoaATb aArOPUTMMU, AKi
AOMNOMaratoTb  3HAWTM  HauUnpocTiwe  piweHHA.  Hanhyactiwe  rpadwm
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BUKOPUCTOBYIOTLCA B KOMMIAATOPAX i Mifg, 4ac CTBOPEHHA MOLYKOBUX CUCTEM.
Hanpuknag, nig 4ac CTBOPEHHA MepexpecHMX MNocuaaHb, Mporpamicty byae
NoTpibHa MaTPULA CYMIPKHOCTI LLUX NOCUIaHb;

6) mamemamu4Ha 7102iKa BUKOPUCTOBYETbCA AN1A PO3YMIHHA NIOTIYHUX
onepauin i KBaHTOpiB, ANA [OBEAEHHA MpaBUAbHOCTI nporpam. Ha
CbOrOAHIWHIN MOMEHT Takui po3ain (bynesa anrebpa, NOriYHi 3MiHHI i
onepaTtopu, Tabauui ICTUHHOCTI) BWMBYAETbCA 3 METOK HAbyTTA BMIiHb
nporpamicTa camMocCTiMHO pPO3pPobaATU NPOrpamm, He CMPAKYUCh Ha CTBOPEHI
WwabnoHn. MaTemaTnyHa NOriKa MOXKe AOMOMOITU, KOJIM YyMOBA 3aBAAHHA
3aHaATO GOopManbHa | KHE Xo4e» CNPUMNMATUCA MO3KOM.

Hanpuknag, HanucaHHA Nporpam i3 onpauoBaHHA TECTOBUX AAHUX, A€ B
3aN1€XKHOCTi Big KOMbGiHaLiM BianoBiaen NoTpibHO BUAATU pe3ynbTaT, KNaCcU4YHO
MO’XHa nNpeAcTaBUTM fAK NOCNiAOBHICTb onepaTtopis if...else..., a noTim
BUTPATUTXU 3HAYHMUM Yac Ha HanaroAXeHHa TaKoi nporpamu. Ane € 6inbuw
pauioHaNbHMM WANAX. 33 AONOMOro MaTeMaTUYHOrO anaparty, Wo NoB'A3aHMN
i3 TAKUMM NOHATTAMMU, AK AN3'IOHKLIA, KOH'IOHKLiS, BiANOBiAHA Nporpama mae
OAHY HeBenuky OYHKLi0 B AKOCTI aprymeHTiB, y AKy nepepgatotbcAa 0 i 1.
3anexHo Big OTPUMAHOrO pe3ynbTaTy BUAAETLCA BiANOBIAb. YCNilHEe OCBOEHHA
NOTiKK byae po3BMBaTM HECTAHAAPTHE MUCNEHHSA, AKE € BaXXAMBMM Ans b6yab-
AKOro Nporpamicra;

7) OugpepeHyianbHi pi6HAHHA BUKOPUCTOBYIOTLCA ANS aHanisy AaHux,
ONTMMI3aLiMHUX anropuTmiB, Beb—rpadiku;

8) OugpepeHuianbHa 2eomempiss BUKOPUCTOBYETbCA Mig 4ac poboTui 3
H6araTtonapamMeTpuUyYHOIO MOZEN/II0, @ TAKOX i3 Mporpamamu, Wo nos’A3aHi 3
npoctopom Jlo6ba4yeBCbKOro;

9) monosoezia BUKOPUCTOBYETLCA ANA TPACYyBaHHA NAAT, Y KOMN'IOTEPHIl
reomeTpii, HanNpuKaaa, nig Yyac nobyaoBu NOBepxHi 3a ogHieto abo AeKinbkoma
MHOXWHaMM TOYOK, Nig, Yac po3paxyHKiB B3aEMOAIT Tin, ANA NOWYKY WANAXY B
NPOCTOpPI A0NYCTUMMUX NapameTpis poboTa;

10) meopis ¢yHKYili KomnaekcHoi 3miHHOI. JliHiMHI Ta pauioHanbHi
OYHKUIT  Ay»Ke KopuCHi ana poboTM 3 pyxamu naowmHM Ta coepu (3
KOMMNAEKCHUMM YMUCAaMKM  MpPautoBaTM MPOCTilWe, HiXK i3 OPTOroHaNbHMMMU
MmaTtpuuamu). Y KOMNAEKCHOMY MO/ 3py4yHO pO3B'A3yBaTU  CUCTEMMU
NOAIHOMIaNbHUX PIBHAHD;

11) piBHAHHA 8 YACMUHHUX MOXiOHUX BUKOPWUCTOBYETLCA ANS BapiaHTIB
rnagKol iHTepnonauii 4aHux;

12) meopia UmosipHocmell, MamemMamuyHd CcMAMUCMUKA, Meopis
8UMNAOKOBUX POYECie BUKOPUCTOBYETLCA B Pi3HOMY CTyNeHi B aHani3i gaHux. Ona

84



[leparoriyHi Hayku: Teopis, icTopis, iHHOBaLiiHI TexHoJorii, 2021, N2 3 (107)

PO3pobKM irop nNOTPiOHI 3HaHHA 3 Teopii MMoBipHOCTel. Hanpuknaa, ob'ekTom
pPOo3pobKM € WyTep. MexaHika CTpinbbun — NPaKTUYHO FO/IOBHUIM €N1EMEHT Y TAKOMY
NPOEKTI nporpamu. Ti wyTepun, e 36posa CTPINAE MaKCMMaNbHO TOYHO, HAaBPAL YK
cnoaobaeTbeca GiNbLWOCTI rpaBUAM, TOMY CNig, A0AABaTU PO3CitOBaHHSA. 3a4aBaTn
TOYKM MAKCMMaAJIbHO PaHAOMHMMW He nOTPibHO, TOMY WO Ue CAPUYMHUTD
npobaemn 3 TOYHMM HACTPOIOBAHHAM | MNOPYyWWUTb irpoBuii BanaHc. AKWO
BMKOPMUCTOBYBATM 3HAHHA 3 Teopii MMOBIPHOCTEN, TO MOKHaA B3ATU BUMAAKOBI
MOKAa3HWKM, a 3a iXHIMK po3noainamu 3pobutn aHanis Toro, Ak byae npautoBaTi Ta
Yn iHWwa 36poAa i3 3a4aHMM pO3CitoBaHHAM. TaK MOMKHA BigKopuryBatu rpy.
(Mamemamuka 0na  npoepammucma — ocobeHHocmu, pa3densl U
pekomeHOayuu). HaliyacTille 3HaHHA CTaTUCTUKM noTpibHO B ob6nacti Data
Sciencience. MaTemaTM4Ha CTaTUCTUKA B NpOrpamyBaHHi NOTpibHa AnA CTBOPEHHA
3BIiTIB i TECTYBaHHA CUCTEM, @ TaKOX A/1a 06pobKM AaHux i nobyaoBn poboumx
npoLLecis;

13) sapiayiliHe yucneHHA ma memoou onmMumi3ayii BUKOPUCTOBYIOTbCA B
irpax i poboToTexHiui;

14) memoou obuucneHb i 4ucesnbHi Memoou BUKOPUCTOBYETbCA B pasi
pob0TH 3 AINCHUMM YMCNaAMU;

15) meopis 4ucen 3ycTpiyaeTbcs B Cy4acHi Kpuntorpadii.

[na 6inblIOCTi NPOrpamicTiB MaTeMATMKa € CKOPIlW iHCTPYMEHTOM, HiX
HAYKOIO, i BUKNaAaTH ii NoTpibHO came Tak, 0co0b/IMBO Ha MepLUMX KypcaX, 3aBXKAu
MOSACHIOOYM CTYAEHTAM, HaBiWO iM Le NoTPibHO. AKWO BMBYATU TiIbKMU OKPEMI
Hanpsmu, OCBITa nporpamicta He 6Oype noBHOW. Hanpuknag, BaAXKKO He
BPAXOBYBATU AUCKPETHY MAaTeMATUKy — MabyTb, camy 3aTpebyBaHy maTemMaTUYHY
ANCUMUNAIHY B ranysi 3aranbHOro NporpamyBaHHA. Teopia anroputmis 3anexKuTb
(AK miHiMmym) Big 3HaHb anrebpu i maTemaTMyHOro aHanisy. MOXKAMBO, AesKi
PO3p0bHMKN BED-A0AATKIB 3ayBaXKkaTb, WO SAKMXOCb OCOBAMBMX MATEMATUYHUX
HaBMYOK Yy Ui chepi po3pobkM nporpamHoro 3abesneyeHHA He NOTPIOHO.
Mporpamictam, WO npauooTe Ha OiAbl CKANagHOMY pPiBHI, 3HagobnATbCA
Habarato ¢yHAAMeHTanbHiWi 3HaHHA — HaNpuKaad, B iHAYCTPii po3pobku
Komn'toTepHux irop (Game Development) aye KOPWUCHI 3HAHHA anropuTMIB,
NiHiMHOT anrebpu Ta reomeTpii. Yum npodeciiiHile cTae pPoO3pPO6HUK, TUM
«rnnbLie» BiH 3aHYPIOETLCA B NPeAMETHY rany3b, a B Hili, 6€3yMOBHO, iCHYE HM3Ka
iHXXEeHepPHUX pilleHb, 3aCHOBAaHUX HA 3aCTOCYBAaHHI MaTeMaTUYHOrO anaparTy.

HanpuKknag, 3HaHHA Npo NapHicTb QYHKUji Yy NporpamyBaHHI € A0CUTb
Ba*KNMBUM. AKLLO BigoOMO, WO PYHKLiA napHa abo HenapHa, TO CKOPUCTABLUMCH
3HAHHAM NPO CUMETPUYHICTb TaKnX GYHKLiN, MOX¥Ha BABIYI CKOPOTUTU iHTEpPBan
obuncneHb. Hanpuknag, y TMNOBIM 3adadvi Npo BMBEAEHHA Ha APYK Tabauui
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3Ha4eHb NapHoi GyHKLi y=x* Ha iHTepBanax [-m,0] i Ha [0,m] ByayTb oaHaKoBi,
a TOMy iHTepBan 064YMCNEHb MOXHA CKOPOTUTU. AKLLO PYHKLIA AOCUTb CKNAAHa,
TO TaKe CKOPOYEHHA AACTb BiAYyTHE 3MEHLUEHHS Yacy Ha BUKOHAHHA 0buYnCieHb.
AHANOriYHUIM NPUKNAL, MOXHA HABECTU i ANA HenapHux OyHKUiM. TakK, PyHKLIA
y =sin(x) Mae nepiog 27z, a ToMy ii JOCTaTHbO 0BUMCAMTM Ha iHTepBani [0,27].

binbw Toro, obuncneHHa uiei GyHKU|i Ha iHTepBanax 3a mexamu [0,27] moxe

NPU3BOAUTN A0 3HA4YHOI MOXMOKM, @ TOMY € CEeHC ANA NiABULLEHHA TOYHOCTI
3BOAMTU 0BYMCNEeHHA y=sin(x) ANA BEAMKMX 3HaA4YeHb X [0 0buncneHb Ha
iHTepBani [0,27]. Hexali HeobxiAHO OTPMMATM 3HaueHHA GyHKUiT y=sin(x) Ha
iHTepBani [OBXMHOKW 67— TpW nepiogn. Becb iHTepBan MOXKHa pPO36UTU Ha
n=300 KpokiB. OBUYMCNIOETLCA KiNbKICTb KPOKiB k Ha oauH nepioa. Hdani
064YMCNIOIOTBCA 3HAYEHHSA TiIbKM Ha MepLlioMy nepioAi, a Ana iHWux nepioais
3Ha4YeHHA 6epyTbcsa 3 uncna Bxe obumcnenmx (Cnasko, 2018).

Hasegemo we npuknag. Hexan Ham noTpibHO nopiBHATM A06YTOK ABOX
BE/IMKMX Yncen a-b 3 pesynbraTom iHWoOro AobyTky c-d ana uncen a,b,c,d, sKi
MaKOTb 3HAaYEHHA HA MeXKi Aiana3oHy TNy, Oro/IOWEHOro ANA LMX Yymcen. 3BiCHO,
AOOYTOK UMX yMcen npussene A0 BMXOAY Pe3ynbTaTy 3a MOXAMBWUIN Aianas3oH
TMNy. MoXHa 3MiHUTK TUN 3MIHHWX Ha TUN i3 BiAbWKMM Ajana3oHOM, ane AKLO Le
NoTpibHO NnwWe AnAa AeKiNbKoX Yncen, a 40OYTOK yCiX iHWKMX 3HAYEHb HE BUXOAUTb
33 MeXi AianasoHy, To TUM camum byae 36inblueHo 3aranbHU obcsar nam’aTi ana
AEAKOI MHOMWHU 3MIHHMX. € iHWWKA WANAX — BUKOPMCTATM BACTUBOCTI
norapudmis. A came: Ln(a-b)=Ln(a)+Ln(b) i po3ymiHHSA, WO norapudPm 4yumcna €
MEHLLUMM, HiK came 4MCcno, a PyHKUIA norapudmy 3pocTae 3i 36inblieHHAM
aprymeHTy. ToAj MOXKHa NOPIBHATU He JO6YTKM yncen, a cymy norapudmis Lnx
ymcen. Ockinbkn Ln(a)+ Ln(b) > Ln(c)+Ln(d) = Ln(a-b) > Ln(c-d). TakKMm 4YMHOM, 3a
neBHUX 0BMeXKeHb Ha Yncna a,b,c,d , OTPUMYEMO ePeKTUBHMIN CNOCib NOPIBHAHHA
BE/IMKUX YnCen.

Mig 4ac nporpamyBaHHA [OBOAUTLCA BUKOPUCTOBYBATM MOMKAMBOCTI
LUBUAKOTO 064YnCNeHHsA, Wob 3HaMTM NOTPiOHUIA PO3B’A30K Nepebopom BapiaHTIB.
OmKe, NporpamyBaHHA PO3LWMPIOE MOMKAMBOCTI MATEMATUYHUX METOLIB, AKi
3a3BMYall AaloTb aHaNITUYHMIA PO3B’A30K. Y CBOKO 4Yepry, MaTemaTU4yHi meTtoam
afanTyloTbCA A0 MOX/IMBOCTEM 0O6YMCNEHDb | BUKOPUCTOBYIOTbCA O1A PO3POOKM
YnCeNbHUX ANrOPUTMIB  nporpamyBaHHA. OTkKe, MmaTemaTMKa noTpibHa
nporpamictam, a po3ymMmiHHA MEeTOAiB NPOrpamyBaHHA — MaTEMaTUKaM.

HaBegemo npuKnag, y AKOMY MOKa*Kemo, WO nporpamicty noTpibHo
MaTW YSIBJIEHHA NPO HenepepBHICTb QYHKLIT i YUM 3arpoXKy€E BiACYTHICTb TaKoro
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po3yMiHHA. Mpouec Nobyaosu rpadika GyHKL,i y:M He BUK/IMKAE npobnem
X

(puc. 1).

f

y ~——” 3 1 11 e S

1
. sin(x) o ’
Puc 1. Tpadik PyHKuUii y="""2, nobymosaHn KOmN IOTEPHOIO
X

NpPOrpamoto.

Ane, akWo cnpobyBatn 064YNCAUTN 3HAYEHHA TaKOi QYHKLUIT B TouLi x=0,
TO BMHMKHE NOMWUAKA Nporpamu. Cnpasa B TOMY, WO KPOK Y UMK/ Nporpamm,
AKa obumncnioBana 3HauyeHHA GYHKLUIT B ToYKax abcuncu, 6yno BubpaHo Tak, Wo

nporpami He AoBenocb obuymcnoBatTM 3Ha4YeHHA B ocobausin Touyui x=0. 3
sin(x)
X

MATEMATMYHOIO aHani3y BiAOMO, WO QYHKUIA y= B Touuyi x=0 mae

YCYBHUIN PO3PUB.
LlikaBa cuTyauia cKnagaetbcA nia 4ac nobypoBwm rpadika ¢yHKUIT
X+2 . .
y:%, AKa Ma€E poO3pMB neploro poay B Touui x=-2. Ane, AK i B
X+
nonepeAHbOMY BWMAAKY, KPOK Yy nporpami, wo 6yaysana uen rpadik,
BUOpPaHUM TaK, WO 0b6uymcneHHsA PYHKLUiiT He BMKOHYBa/OCb Yy TOuLUi X=-2.
[AVCKpeTHi TouKkM nig, yac nobyaosu rpadika bynm 3’eaHaHI Ta BUHUK CTPMOOK

3Ha4yeHb GYHKUi (puc. 2).

Puc. 2 Tpadik PyHKUi

<

X+2 o
= nobynoBaHMiM  Komn'tOTepPHOO
X+

Nporpamoto.
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TakMm 4YMHOM, Le MOXKe BBECTM B OMaHy woao dopmu rpadika, a 3a
NeBHUX 3MiH KPOKYy obuyncneHb npmsBectn Ao HenepeabayyBaHUX HACNiAKiB B
obuncneHHAx i pe3ynbtatax. OTKe, Nporpamicty cnaig pPo3ymitv, wWo
MaTeMaTMYHI OYHKLii MOXyTb MaTu 0cobamBi TOYKM. AKWO B nporpami
BUMKOPUCTOBYETbCA AeaKa GYHKLiA, TO ocobamBy yBary noTpibHO 3BepTaTh Ha
MeXi o0b6nacTi BM3HAYeHHs, AKIi MOXyTb OyTM TOuYKamum po3pusy. Yce
YCKNaAHIOETbCA, AKLWO 3HAaYEeHHSA TaKoi PYHKLiT 3 po3pMBamMmn BUKOPUCTOBYETLCA
B NOAaNnbLlUMX 0OUYMCNEHHSAX. 3HAUTM NPUUYMHY MOMMUJIOK Y pe3ynbTaTax Yepes ue
6yBae gosoni cknagHo (Cnasko, 2018).

BUCHOBKM Ta NepcneKkTuBM NoAaNbLUMX HAYKOBUX PO3BIAOK. AK NOKasye
HaW AO0CBi4 Ta Hawi AOCNIAXKEHHA, OAHMM i3 GaAKTOPIB YCMIWHOI NiArOTOBKM
daxisus B ranysi IT TexHonOrin € FPyHTOBHA MaTemaTM4yHa MiAgroToBKa, fAKa
cnpuae GOPMYBAHHIO YiTKMX Ta NOTIYHUX, OBFPYHTOBAHMX PilleHb Y NOAANbLUIN
npodecinHin gianbHocTti. Came BMBYEHHA MAaTEMATUYHUX AUCUUNJIIH 3aKNaaae
y ¢axiBuiB ranysi IT ocHOBM aHani3y M AonomaratoTb y NobyA0Bi aNrOPUTMIYHNX
MoAeNen, a TaKOXK PO3BMBAOTb YMIHHA TOHKO i AeTaZIbHO PO3YMITU KOA, AKUN
nuwe nporpamict. be3cymHiBHO, 3HAaHHA MATEMATUKM [AOTb KOHKYPEHTHiI
nepesaru nepea TMMmnM ¢axiBuAMK, AKI He MaloTb iX, BiAKPWBAIOTb nepes,
NPOrpamicTom LWKNPOKNIA BUBIp UiKaBMX i CKNAAHUX MPOEKTIB, @ TaAKOX Y
H6araTbox BUNagKax 3abesneuytotb NnpodeciiHe 3pOCTaHHS.

NITEPATYPA

BoHaapeHKo, 3. B.,, Kupunawyk, C. A. (2018). Acnektn ¢opmyBaHHA MaTemMaTM4HOI Ta
iHPOPMATUYHOT KOMNETEHTHOCTI Y ManbyTHIx ¢daxiBuiB 3 iHbopMaLiMHUX TEXHONOTIN.
MixtHapoOHa Haykoso-memoou4yHa I[HmepHem-KoHgpepeHyia «lpobaemu 8uwoi
MamemamuyHoi oceimu: 8UKAUKU cydyacHocmi»: BiHHuua: 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.

BoHpapeHkKo, 3. B.,, Kupunawyk, C. A., Kupunawyk, T.T. (2018). MeTogmuHi acnektu
HaBYaHHA ANCKPETHOI MaTeMaTUKM MabyTHIx ¢paxiBuis 3 iHPOpPMaLLIAHUX TEXHONOTIN.
Medazozika 6esneku, 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 MamemamuKkad K M[PO2PAMMUPOBAHU? 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 0014 npoepammucma — ocobeHHocmu, pasdesnsi U pekomeHoauuu. Pexunm
poctyny: https://fb.ru/article/426683/matematika-dlya-programmista---osobennosti-
razdelyi-i-rekomendatsii (Mathematics for the programmer — features, sections and

88


https://conferences.vntu.edu.ua/index.php/pmovc/pmovc/paper/view/5659
https://qastack.ru/software/136987/what-does-mathematics-have-to-do-with-programming
https://qastack.ru/software/136987/what-does-mathematics-have-to-do-with-programming
https://qastack.ru/software/136987/what-does-mathematics-have-to-do-with-programming
https://qastack.ru/software/136987/what-does-mathematics-have-to-do-with-programming
https://fb.ru/article/426683/matematika-dlya-programmista---osobennosti-razdelyi-i-rekomendatsii
https://fb.ru/article/426683/matematika-dlya-programmista---osobennosti-razdelyi-i-rekomendatsii

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

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

Mowyk €OuHoi npasunsHOi 8i0noeidi pylHye 3a0ym mMamemamu4Hoi 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 npoepamicmam. KpemeHuyK: BuagasHuutrso MMM
LWepbatux O. B. (Slavko, G.V. (2018). Mathematics to programmers. Kremenchug:
Publishing house of PE Shcherbatykh A.V.).

YepHoBonuk, . O, Mucbko, 0. 0. (2019). Po3pobka metoay Ta 3acobiB cuctemmu
ineHTMdiKaLii KopucTyBayiB. EanekmpoHHIi iHghopmayiliHi  pecypcu: CmMeopeHHs,
suKopucmaxHs, docmyn: 36ipHuUk mamepianie MixHApPOOHOI HAyKOBO-NPAKMUYHOT
IHmepHem KoHgpepeHuii. MMamami A.M. Memyxa. Cymu/BiHHunus: 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)).

tOain, O. K., Martsiiuyk-tOgiHa, O. B. (2019). KoHuenuis d¢opmyBaHHA npodeciiHnX
KOMMEeTEeHTHOCTEN @axiBLiB 3 iHGOPMAUiIMHMX TexHONOriM 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

boHaapeHko 3nara, Kupunawyk CsetnaHa, YepHosBoauk lanunHa. basosaa posb
BbiCLUEN MaTEMATUKM B MOArOTOBKE OyAyLMX CNeumanmuctoB B 06/1acTm MHPOPMALMOHHbIX
TEXHOJIOTUN.

Cmameos nocesauweHa ucci1edo8aHuro npobaemMsl CO8EpPUIEHCMBOBAHUS COOEePH(AHUS
mamemamu4eckux OUCYUNAUH 8 BbICUUX y4ebHbIXx 3aeedeHuUsX o nood2omoske b6yoyuiux
cneyuaaucmos 8 0b6sacmu  UH@POPMAUUOHHbIX mexHoso2uli. O6OCHOBAHA AKMYaAsnbHOCMb
uccnedo8aHUsA HA OCHOBE BbIMNOAHEHHO20 GHAAU3A M0020MOBKU ByOyuwux Cneyuanucmos o
UHGOPMAUUOHHBIM MEXHO/02UAM Pa3au4HbIX y4yebHbix 3a6edeHusx mMupa. Kak nokasvisaem
HaW ornbIM U HAWU UCC1e008aHUS, 0OHUM U3 ¢haKmopos ycrewHol mod20moeKu crieyuaaucma
8 obnacmu IT-mexHonoeuli A6aAS€MCA OCHOBAMESbHAA MAMeMamu4yeckas Mo020MmosKa,
Komopas criocobcmeyem hopMUpPOBAHUID YEMKUX, f02U4eCcKux, 0O6OCHOBAHHbIX peweHul 8
danbHeliweli npogeccuoHanbHOU OesmesibHOCMU, 0aem KOHKYPeHMHbIe rpeumyulecmaa,
OmKpbisaem rneped Crneyuaaucmom WUpoKUli 86160p UHMEPECHbIX U CAIOHCHbIX MPOeKmos, d
makxce 80 MHo2uXx Cay4asx obecrnevyusaem npogheccuoHasbHbIl pocm.

Knrouesble cnoea: mamemamuyeckue OUCYUMNAUHbI, hyHOAMeHMAanbHble 3HAHUS,
cneyuanucm no UHGOPMAUUOHHLIM MEXHOMAO2UAM, [PO2PAMMUPOBAHUE, aA/120PUMM,
npedmemHas 061acme, KOOUPOBAHUE, 102UKA.

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.
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®OPMYBAHHA METOAMYHOI KOMNETEHTHOCTI
MEAATOTI4YHUX NPALLIBHUKIB IHK/THO3UBHOI OCBITH
A YAC NIABULLEHHA KBANIGIKALLIT

Y cmammi npoaHanizoeaHo cucmemy hopm nidsuweHHa Keanigikayii nedazoeiyHux
npauisHUKie iHKA3UBHOI oceimu 8i0nogioHo 0o sumoe Hosoi yKpaiHCbKOI wKou. BusHa4yeHo,
W0 OCHOBHUMU (hOpMamu ni0BUUIEHHA Keanighikauii 8 nedazoaiyHux npauieHUKI8 iHKA3UBHOI
oceimu (cemiHapu, Kelic-memo0d, mpeHiHau, malicmep-Kaacu, camocmitliHa poboma). BuseneHo
OCHOBHI 3a80aHHA ma ocobausocmi nidBUWEHHA Ksanigikayii nedazoeiyHUX npayieHUKIe
3aKnadie 3a2aabHOI cepedHbOI 0C8IMU 8 YMO8aX IHK/A3UBHO-0CBIMHLO20 Ccepedosulyd
(pozsumok 30i6Hocmeli, ¢opmysaHHAa 30amHocmel, cripomoxcHocmel, npogeciliHoi
KomrnemeHmMHocmi ma malicmepHocmi). Po3Kpumo saxcausicme nidsuwieHHa Keanigikauii e
¢hopMy8aHHi MemoOuYHOI KomnemeHmMHocmi nedazoaiyHUX nNpayisHuKie 014 KeasnigikosaHoi
npogecitiHoi disnbHOCMIi 8 ymosax iHKM03UBHO20 cepedosulyd.

Knarwouosi cnoea: iHKAO3uBHA oceima, nedazoziyHi npayieHUKU, nidsuWeHHs
Keanigikayii, Memoou4yHa KomnemeHmHicme.

MNocTtaHoBKa npobnemu. MiHicTepcTBOM OCBITM i HayKM BU3HAYEHO
NPIOPUTETHI HANPAMMU AIANBHOCTI B OCBITHbOMY CepeaoBuULLi, @ Came PO3BUTOK
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