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«BI, MPAKTUKM 0,0 TEOPIi» ABO AK 3ALIIKABUTU CTYLEHTIB MATEMATUKOIO

AHomauyia. Po3ymiHHA cmydeHmamu npakmu4yHo20 3aCmMocy8aHHA Habymux 3HaHb — OCHOBHA Npobaema
MemoOUKU BUKAAOOHHA mamemamuku. Cmammio npucea4yeHo 8UCBIMAEHHIO MPUPOOHO20 MidXxody, W0 onucye
npoyec HABYAHHA 8i0 MOCMAHOBKU 3a0a4i, KOHKPEmMHo20 npuKkaady 3 MUmms, 00 OCB0EHHA ICHYHOYUX
meopemuyHux gidomocmeli 005 po38’a3aHHA 8Kka3aHoi 3a0a4i. Takuli nioxio eumaeae 8i0 suxknada4a 2auboKo20
pO3yMiHHA npedmemy ma 0anexkoznadHocmi 8 cghepi 3acmocys8aHHAa Habymux 3HaHb MalbymHimu gaxisysmu.
Yyacmoe y supiweHHi KOHKpemHoi xummesoi npobaemu npu mamemamuyHili nidcomosui ¢opmye npouyec
MUCAEHHA ma aKkmuei3ye 3ayikasneHicme cmydeHma. Komn'romepHe MO0Oent08aHHA MaA 3ACMOCY8AHHA
iHpopmauiliHux mexHonoeili y HABYAHHI CrpuslomMes YOOCKOHAAEHHIO [HopmayiliHoi Kyabmypu cmyodeHmis,
30ilicHeHHo pieHesoi ma npoginbHOI dughepeHuiayii HagYaAbLHO-BUXOBHO20 MPOYECY 3 MEMOKD PO3BUMKY HAXUAIG i
30i6Hocmeli cmydeHmie, 3a0080eHHA iXHix 3anumis i nompe6, PpO3KPUMMSA MBoP4020 NomeHyiany, NidsuUEeHHO
egpekmusHocmi HayKkosux 0o0cCniouceHb. Y cmammi HasedeHO NpuKkaadu MPocmo20 MpPAKMYy8AHHA CKAAOHUX
MameMamuyHUX MOHAMb, PO32AAHYMO 8AHXIUBICMb BUKOPUCMAHHA iHpopmayiliHux mexHonozill npu 8UKAAOAHHI
KypCy 8uwj0i MamemamuKu ma 3HAYEHHA Mpoyecy Mamemamu4Ho20 Mi3HaGHHA 019 KOXCHOI MtOUHU. AK NpuKaao,
HasedeHO BUKOPUCMAHHA Y Mpoueci HABYAHHA 8UWOI Mamemamuku OO0Hiei i3 HalimonyaspHiwux Mos
npozpamysaHHa — R Programming.

Knwouoei cnoea: suwja mamemamuka, npogeciliHa CrnpaMosaHicme, MemoOUKD BUKAAOAHHSA
mamemamuku, cmamucmuka, R Programming.

MocTtaHoBKa npobaemu. 3abesneyeHHA HANEKHOIo PiBHA MaTEMATUYHOI OCBiTU HabyBae HUHI 0cOb6AUBOI
aKTyanbHOCTi Ta MNOTPebye HOBWUX NiAXOAIB [0 HaBYaHHA MaTeMaTUKKM. 3 yciX 3aBfaHb, WO CTOATb nepen
HaBYa/IbHUMM 3aKNaJaMn, OCHOBHMM € aKTMBI3aLiA HaBYaIbHO-Ni3HABA/IbHOT AiAIbHOCTI TUX, XTO HAaBYa€ETbCA. TOMy
OyXKe BaXKNMBO BUKAMKATM Yy HUX iHTepec A0 HaB4Ya/bHOrO npeameTy, NepeTBOPUTU ayAWUTOPIl0 i3 MaCMBHUX
CnocTepirayis Ha aKTUBHMX YYaCHUKIB HAaBYAbHOIO NpoLecy. BMpilunTh ue BaXKnvMBe 3aBAaHHA MOXKHa nLLe Toaj,
KONW BMKNaZau y CBOiM pobOTi BUKOPUCTOBYE aKTUBHI GOpMM Ta METOAM HaBYAHHA, GOPMYIOUM HAaBUYKK Ta iHTepec
[0 poboTu B cTyaeHTiB. /lloaMHa i3 3al0BONEHHAM MpPaLoE, AKWO 3axonaeHa poboToto Ta NbuTh ii. MuUcneHHs
CTYLEHTA aKTUBI3YETbCA, AKWO B HbOTO BWMHWMKAO 6GaxaHHA PO3yMiTW, BMBYATU HOBWUI MaTepian, 3'ABMAACHL
3aLikaBNeHiCTb pobOTOD, KOIM BiH CTA€ Y4aCHUKOM HaBYaNbHO-Mi3HaBabHOro npouecy [5].

AHani3 akTyanbHUX AocnigKeHb. BUpiunT 03HayeHi Npobiemu maTemMaTUYHOT NiAFOTOBKU CTYAEHTIB Y
BH3 npusHayeHa meToAMKa BUKNALAHHA MaTeMATUKU. Ha Kanb, MeToAMKa BUKIALAHHA MaTeMATUYHUX AUCLMNAIH
Y BULLIM WKOAI 3HAX0A4MUTbCA Ha eTani PO3BUTKY, LLLO MOXHA MNOACHUTU BE/IMKOO Ki/IbKICTIO Ta Pi3HOMAHITHICTIO cammnx
Aucumnid, cneundikoto ix BUKNagaHHA Ana manbyTHix ¢paxisuis pisHoro npodinto.

HesBa)katoum Ha Te, WO [AOCUTb LUMPOKO BMBYAKOTBCA Pi3HI aCNeKTM BULWLOI MaTEMATMYHOI OCBITU
(M. baknaHoBa, |. BacunbueHko, B. FpuuieHKko, O. KyaeniHa, O. Ckada, 0. Tpuyc, B. LLBeub, Ta iH.), 4OBOANTLCA
KOHCTaTyBaTW BIACYTHICTb CUCTEMATM30BaHUX AOCNIAKEHb 3 ANAAKTUKN MaTEMATUKM BULLOI WKOAW. HaABHI NeBHi
PO3pPO6KM 3 METOAMKU BUKAALAHHA OKPEMWMX MATEMATUYHUX AWUCLUMNAIH Y BWULLIN LIKOAI, 30Kpema BULLOI
maTemaTtuku (H. BipmeHko, K. BnaceHko, I. ThaBaTcbkuid, B. JpubaH, B. Knouko, O. Kpunosa, t0. OBcieHKo, I'. MNeHiHa
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Ta iH.), maTemaTuyHoro aHanizy (H. Bposka, O. 3ukos, B. LllaBanboBa Ta iH.), AudepeHUiaNbHUX PiBHAHb
(3. BoHaapeHKo Ta iH.), niHiiHOT anrebpwm (E. EBceeBa, J1. Copoka, O. CniBakOBCbKWIA Ta iH.), anrebpw i Teopii uncen
(I. Cy66o0TiH, /. KypaayeHKo Ta iH.), aHaniTMyHoi (O. Konomieup, H. Jlocea Ta iH.) i andepeHuianbHoi reomeTpii
(H. KoBaneHKo, M. KoHOHOB Ta iH.), Teopii MMoBipHOCTEl i MaTeMaTUYHOT cTaTUCTMKK (f. FToHYapeHKo, H. ToHYeBa,
O. TpyHoBa, /1. MNyxaHoBa, B. XaakunHos, |. YenopHIoK, Ta iH.), MaTemaTUYHOro nporpamysaHHs (/1. LLeHrepili Ta iH.)
Towpo [1].

MerTa crarri. Onmc npMpoAHOro niaxoAy A0 BUKAAAAHHA MaTEMATUKM Y BULLMX HaBYaNbHUX 3aKNagax, Ak
cnocib yAoCKOHaneHHA AKocTi ocBiTW. OrnAag BMKOPUCTAHHA HeobxigHOro nporpamHoro 3abesneyeHHA npu
BMKMaAaHHI Kypcy BULWOI maTemaTukm y BH3.

Buknap ocHoBHOro marepiany. [poTAroM KiZIbKOX OCTaHHIX POKiB CMOCTEPIraeTbCA CUTyaLifi, Konau
abiTypieHTn npun BMbOpi MalibyTHbOI Npodecii KepytoTbcA iHGOPMALLED NPO BiACYTHICTb BULLOT MaTeMaTUKM Npu
3400yTTi OCBITHLOrO PiBHA «H6aKkanaBp» NEBHOI cneuianbHocTi. La npobnema He moxke nepebyBaTu B TiHi PO3BUTKY
Haloi AeprKaBu. ALXKe MATEMATUKA /IEXKUTb B OCHOBI Mi3HAHHA 6inbwocTi Hayk. Came 3aBAAKM MaTEMATUYHUM
po3paxyHKam Ham AOCTYNHi 3HaHHA Npo BiAcTaHb Big 3emni ao CoHuA, TemnepaTtypy 3eMHOro A4pa Y1 BigKpPUTTA
€N1eKTPOMArHiTHUX XBWUAb Towo. OCTaHHE, A0 pedi, MaTemaTU4HO onncas MaKcsenn, y3roamsLuM Ha apKyLi nanepy
goci icHyroui disnyHi 3akoHn KynoHa, Papagen Ta Epctesa. Tak, TeOpPeTUYHO, 3aBAAKM MATEMATUYHIN rPaMOTHOCTI,
3’aBnBCA TenedoHHU 3B’'A30K, pagio, wi-fi Towo. MaTtematnyHe BiakpUTTA MaKkceena 6yno ekcnepmmeHTanbHO
niareeparkeHo yepes 15 pokis, Bke nicna cmepti Makceenna. Matematuka — KynbTypa MUC/IEHHA, AKA CNPUSAE
PO3BUTKY 0COBUCTOCTI.

Cama no cobi maTemaTnKa € 06/1acTio 3HaHb, WO onepye abCTPAKTHUMM NOHATTAMM Ta B3aEMO3B’A3KaMM,
TOBTO TaKMMM CYTHOCTAMM, AKi cami No cobi He € YUMMOCb NPUPOAHIM. Ane, BapTO Anlle maTemaTuli BCTYNUTU B
o6nactb ByAb-AKOi HayKM MPO CBIiT, BOHA BiApa3y BTIIOETbCA B OMUC, MOAENIOBAHHA Ta nepeabayeHHA LiKOM
KOHKPETHWX i peasibHUX NpUpoaHMX npouecis. TyT BOHA 3HaX04MTb CYTHICTb, BUXOAAYM 3 MiJ MOKPUBY ifeani3oBaHNX
Ta BigipBaHUX Big, }KMUTTA popmy i NiAPaXyHKIB.

MaTtemaTka [03BONAE PO3BMHYTU AeAKi BaXKIMBi PO3yMOBI AKOCTI, Taki AK: aHaNiTUYHi, AeAYKTUBHI
(3paTHiCTb A0 y3aranbHEHHA), KPUTUYHI, NPOrHOCTUYHI (BMiHHA NPOrHO3yBaTW, MUCAUTU Ha KifibKa KPOKiB Bnepes).
TakoX LA AUCUMNNIHA NOKPALLYE MOMKAMBOCTI aBCTPAKTHOrO MUCNEHHA (agyKe Le abCTpaKkTHA Hayka), 34aTHiCTb
KOHUEHTPYBATUCA, TPEHYE NaM’ATb | NIACUAIOE LWBUAKICTb MUCNEHHS.

AKWO roBopuTM Binbll AETaNbHO i ONepyBaTM KOHKPETHUMM HaBMYKaMK, TO MaTeMaTUMKa LO0MOMONKe
NOAWHI PO3BUHYTM TaKi iHTeNeKTyanbHi 34i6HOCTI, AK:

v\ yMiHHA y3aranbHIOBaTK;

v\ 3paTHICTb A0 aHanisy CKAafHUX KUTTEBMX CUTyaLil, MOXAMBICTb LUYKaTM MpaBu/ibHe PO3B’A3aHHA

npobnem i BUSHaYaTUCA B YMOBaxX BaXKKoro Bubopy;

v YMiHHA 3HaXOANTM 3aKOHOMIPHOCTI;

v YMIHHA NOFIYHO MUCAUTU | MipKYBaTH, rPaMOTHO i YiTKO GOPMYNOBATN AYMKM, POBUTK BipHi NOriUHi

BMCHOBKM;

v 3paTHICTb WBWAKO MiPKYBaTV i NPMIAMaTH pilleHHS;

v HaBMK NAaHyBaHHA, 34aTHICTb YTPMMYBATM B rO/10Bi KiibKa NOCNIA0BHMX KPOKIB;

v' HaBMYKM KOHLLENTYaNbHOro i abCTPAKTHOrO MMUCNEHHA: BMiIHHA NOCAIA0BHO i NOFiYHO BMBYAOBYBaTH

CKNAaAHi KoHuenuii abo onepadii [4].

AK roBopuB JTOMOHOCOB: «MaTeMaTUKy TiIbKM TOMY BYUTU Tpeba, Lo BOHA PO3YM A0 Nagy NPUBOLAUTHY.
MaTemaTnKa TPeHYE TaKi po3yMoBi IKOCTI, siKi popMYLOTb KapKac i cKkeneTt Bcboro mmcaeHHs! Lle, nepu 3a Bce, N0riyHi
3ai6bHOCTI. Lle — Bce Te, WO OpraHi3oBye AYMKMW B MOB’A3aHY CUCTEMY MOHATb Ta yAB/AEHb i 3B’A3KIB MiXK HUMMU.
MaTtemaTnka cama € BTiIeHHAM NPUPOAHOr0 NOPAAKY i HEMAE HiYOro AMBHOTO B TOMY, LLLO BOHA BNOPAAKOBYE PO3YM.

YacTo-rycto y BH3 3ycTpiyaeTbca cuTyallifa, KoM CTYAEHTU BUBYAIOTb KOHKPETHY TEMY 3 MaTeMaTUKM nLLe
A5 TOro, Wo6 3p0o3ymiTW HAcTynHi nekuii. BUHMKae cuTyauis — Teopina 3apaam Teopii. TakMii Niaxig € AOKOpPiHHO
HenpaBWbHUM. BaxkanMBum MomeHTOM € npodeciitHicTb BMKAaZava, AKA B CBOK Yepry BKAOYAE 34aTHICTb
3aUiKaBUTU CTyAeHTiB. AgyKe He KOXKeH CTyAeHT 34aTHWIA oapasy nobayuTu Kpacy Ta NOriyHy MnocnigoBHICTb
MaTeMaTUYHOro 3HaHHA, HABECTU NPUKAAL 3aCTOCYBaHHA TEOPETUYHUX 3HAHD.

BBaKalo, W0 BMBYEHHA OyAb-AKOi HOBOI TEMM BApTO MOYMHATU 3 NPUKNAAY, B3ATOrO 3 PeasibHOro KUTTA.
CnoyaTKy 4O0UiNbHO NOCTaBUTU Nepes, CTyAeHTamMM 3aa4y Ta AaTU MOXKUBICTb ii po3B’a3atu. Jani —3anponoHyBatH
pO3B’A30K 3 AONOMOro HOBOrO MaTepiasy abo npocTiwmnit cnocibé po3s’asaHHA (y BMMAAKY, KOAM CTyAeHTam
BLANOCA 3HANTW pilleHHA). Takui niaxig CNOHYKAE CTYAEHTIB CaMMM LUYKaTW LWAAXM PO3B’A3aHHA 3343y Ta
3aCTOCOBYBATH yKe HAabyTi 3HAHHA, CNPUAE KPaLLOMY 3anam’ATOBYBaHHIO MaTepiany, FOTye CTYAEHTIB 0 KOMAHAHOI
po60TH, fiKa CTaHe KOPUCHOK B MaWbyTHbOMY, aKTUMBYE MPOLLEC MWUC/IEHHA Ta FOJIOBHE — MOPOJKYE BMIHHA
3aCTOCOBYBATU O epKaHi 3HAHHA Y PpeasibHOMY KUTTI.

3a3Buyail GopmMynn NAKalOTb CTYAEHTIB BidyanbHO. Taka cuTyalid BUHWMKAE TOoAi, KOMM CTYAEHT He
YCBiZOMIOE, WO 32 QYHKLiIAMM CTOATb peasibHi TPAaeKTOpIT pyxy, a 3a Gpopmyiammn — NpaBuaa B3AEMOAIT MPOLLECIB UM
B33aEMHe BigHOLWEHHA BeNNYUH. HaBeaemo npocTuii npuknaa. Npu BUKNaaaHHi Teopii BnacHMX iHTerpanis (ogHa i3

200



®I3UKO-MATEMATUYHA OCBITA (®MO) sunyck 4(14), 2017

OCHOBHMX TeM MNPV BUKNAZaHHI BULLOI MaTeMaTMKK) BapTO Haro/fioCUMTW, WO iHTerpan — ue njaowa ¢irypu
HenpaBWbHOT GOpPMU, HaNPUKAaA, Nona Yn osepa. LLlob 3HanTK naoLy HenpaBwWAbHOT Girypu, oCcTaHHIO NOTPIGHO
po36UTK, HaNpPUKNAA, Ha NPAMOKYTHUKMW Ta 3HAUTM CYMY MOLL UUX NPAMOKYTHUKIB. TaK M1 OTPUMAEMO HabnunKeHe
3HAYeHHA NoLWi KPMBONIHIHOI dirypm (dirypu HenpasuabHOT dopmu). 3p03ymino, WO YMm ApibHiwmnm byae Halwe
pPo36UTTA (UMM BiNbLUA KiIbKICTb NPAMOKYTHUKIB), TUM TOUHILWOW Byae WyKaHa naoLa. TakKum YNHOM MU BigX0AMMO
Big, abCTPAKTHOrO NOHATTA «iHTErpasna», HaNoBHIDEMO TEPMIHM 3MiCTOM.

Y Haw Yac KoXKeH Ma€ AOCTYN A0 BEIMKOro obcAry AaHux, 3 LONOMOrol0 AKMX MOXHa 3HalTK Bignosiai Ha
PAA NMUTaHb — CMPOrHO3yBaTM MaibyTHI 3HAaYEHHA CNOCTepPeXKyBaHO! BE/IMYMHU, BUSHAYUTU YUHHUKM, AKI BNANBAOTb
Ha NEeBHWIN EKOHOMIYHWI MOKa3HWK TOWLO. BaxanBOlO 3a4a4eto NMOCTAe BMiHHA aHanidyBatn Ta o6pobasTun aaHi.
PO3ymiHHA OCHOB MaTeEMaTMYHOI CTaTUCTUKM Y Hall 4ac € OCHOBHMM iHCTPYMEHTOM PO3BUTKY NiANPUEMCTBA 4Mn
yctaHoBW. TOomMy nNpuW BUKAQZAHHI KypCy CTaTUCTUKM TEPMiHM «MaTeMaTuyHe CMOoAIBaHHA», «aucnepcian,
«KOBapiaLia» BapTO MOACHIOBATU Ha NPWKANALi 3 peanbHUMMU AaHWUMMK. [OUiNbHO NOCTaBUTKM Nepes CTyAeHTamu
3aBAaHHA, Ha AKi BOHM 3MOXYTb ATV BiANOBIAb, Matoun NeBHUI Habip cnocTepekeHb (gaHux). Hanpuknag, sKkoto
byna cepegHs TemnepaTypa NOBITPA 33 OCTaHHIN TUXAEHb abo AKMM Byno cepeHe BiAXMAEHHA TemnepaTypu Bifg
cepenHboro 3HauyeHHA. Tak JIerko 3acBOiTU CyTb TEPMIHIB «MaTeMaTUYHe CNOAIBaHHA» Ta «Aucnepcia», BianosigHo.
[na 6inbwocTi cTyaeHTiB KoBapiaLia — He Binblue, Hixk cknagHa dopmyna. BapTo HaronocuTn cTygeHTam, Wo mipoto
CNiIbHOT MiH/IMBOCTI ABOX BMMAAKOBUX 3MIHHUX € KOBapiauis. To6To, 3 4ONOMOroto KoBapiaLlii BUSHa4atoTb 3B'A30K
MiXX TeEMMNepaTypHMMM NOKa3HMKAMM BYOpa Ta CbOrOAHi.

OOHUM i3 HaliBaxkAMBILLIMX 3acobiB 3abe3nevyeHHsA NPUKNAAHOT CNPAMOBAHOCTI HaBYaHHA MaTeMaTUKU €
BCTQHOB/IEHHA MiXKNPEeAMETHUX 3B'A3KIB MaTeMaTUKM 3 iHWMMK npeametamun. OcobamBoi yBaru 3acnyroBsye
BCTAaHOB/IEHHA TICHMX 3B’A3KIB MiXK MaTemaTWKOl Ta iHPOpPMaTMKO — [BOMa OCBITHIMM ranysamu, fKi €
BM3HAYa/IbHUMM Y NiArOTOBL OCOOUCTOCTI A0 KUTTA Y Cyd4acHOMY iHPOPMALLIMHOMY CyCnifibCTBI.

LLInpoke 3acTtocyBaHHA KOMN'tOTEPIB Y HAaBYAHHI MAaTEMATUKN AOUiNbHE AN NPOBEAEHHA MAaTEMATUYHUX
EKCMePUMEHTIB, MPAKTUYHUX 3aHATb, iIHPOpMaLiHOro 3abesneyeHHs, Bidya/IbHOrO iHTEPNPETYBAHHA MAaTEMATUYHOT
AiANbHOCTI, npoBeAeHHA AOCNiAXeHb. BuKopucTaHHA nporpamHoro 3abesneyeHHA CNPUAE  3POCTAHHIO
3aLiKaBNeHOCTi CTyAEHTIB.

3po3ymino, wo pesynbTaT Big HOBOro niaxoAy (BiZ MPaKTUKM A0 Teopii) cTaHe OYEBUAHUM 3 OEAKMM
3anisHeHHAM. Aaxe noTpibeH yac ansa Toro, Wob 3aujikaB/ieHi CTyAeHTU MilAM NpauoBaTh Y WKOAW Ta HaBYaau
LKONIAPIB TaKMM 3Ke cnocobom — po3B’s3aHHA NPaKTUYHMX 3a4a4 32 AONOMOro MaTeMaTUYHOI Teopil.

Halbinbw akTyabHUM Ha Cy4acCHOMY eTani PO3BWUTKY BMLLOI OCBITU € BUMKOPUCTaHHA iHOpMaLiNHO-
KOMYHiKaLiMHMX TEXHOOTiIN. Y Hall Yac iCHY€E BeiMYe3HMIM nepesik MaTeMaTUYHMX NAKeTiB Ta MOB NPOrpamMyBaHHS
ONA NPOBeAEeHHs MATeMaTUYHUX PO3PaxyHKiB, aHafi3y [aHWX, CMAPOLLEHHA pPO3PaxyHKiB MNpu pPo3B’A3aHHiI
NpUKNaaHnx 3agady. Haibinbw nonynsapHumm cepeq HUX € R Programming, Python, Matlab, MathCad, Wolfram
Mathematics Tow,o. BKasaHi cepefoBsulia Bigpi3HAIOTHCA MPOCTOTOK BUMKOPWUCTAHHA, 3pPYYHUM AM3aHOM Ta
LUIMPOKUM THCTPYMEHTAPIEM ANA NPOBEAEHHS MaTeMaTUYHUX PO3paxyHKis, Nobyaosu rpadikie Ta NPOrHo3yBaHHs.
Po3rnaHemo aeTanbHille HalMNoNyAApHilWY y Hal Yac MoBY NporpamyBaHHA — R Programming.

R — ue moBa nporpamyBaHHSA 418 CTAaTUCTUYHUX 0BYMCNIeHb, aHaNi3y Ta NPeaCTaBNeHHS AaHUX Y rpadiyHOMY
BUINALI, AKA BBAXAETbCA CTAaHAAPTOM AJIA CYYACHUX CTAaTUCTUYHMX nporpam. OCHOBHUMM nepeBaramu R € i
OOCTYMHICTb, NPOCTOTA BUKOPUCTAHHA Ta NOTYXKHUI CNEKTP iIHCTPYMEHTIB, AKi [03BONAIOTbL BUKOPUCTOBYBATHU i Npu
OOCNiAXKeHHsX y 6araTbox ranysax HayKu, TakKUX AK Teopia MMOBIPHOCTEN, MaTeMaTUYHa CTaTUCTUKA, CTAaTUCTUYHA
reHeTuka, ¢piauka, iHaHcKn, ekoHomeTpuKa Towwo. MoBy R nerko ocBoiTH CTyAEHTY YK HAaBITb LWKOAAPY.

R 3aCTOCOBYETLCA CKpi3b, A& NOTPibHa poboTa 3 AaHWMMU. Lle He TiNbKM cTaTUCTMKaA Y BY3bKOMY CEHCi C/10Ba,
a M «nepBUMHHUAY aHani3 (rpadiku, Tabaunui cnpaxKeHocTi) Ta maTemaTUiHe MOAentoBaHHA. B npuHuMni, R moske
BMKOPUCTOBYBATUCA | Tam, Ae B AaHMWI Yac NPUIAHATO BUKOPUCTOBYBATU CheLiafizoBaHi nporpamm matemMaTUyYHOro
aHanisy, Taki Ak MATLAB a6o Octave. Ane, 3p03yminio, HanbiNbL YacTo R 3aCTOCOBYIOTb AJ1A CTaTUCTUYHOIO aHanisy
— Bifj, 064UMCNIEHHA cepeHiX BE/IMUYUH A0 BENBAET-NEPETBOPEHD i YacoBUX pAAiB. leorpadivHo R nowmnpeHa Tex ayxe
WMPOKO. BaKKO 3HaMTM amepuKaHCbKMA abo 3axigHOeBpONeWcbKuiA yHiBepcuTeT, ae 6 He npauytoBann 3 R.
BUKOPUCTaHHA BKa3aHOi MOBM MNPOrpamyBaHHA CTyAEHTaMM ChpuUAE rMMHBOKOMY OCBOEHHIO npeameTy. Bapto
nigkpecnutn Bisyanisauito 3a gonomorod R y npoueci HaBYaHHA, fAKA CNPUAE KPALLOMy 3aCBOEHHIO Ta
3anam’ATOBYBAHHIO HOBUX 3HaHb.

Y R ABi ro/IoBHi NepeBaru: HEMMOBIPHA FHYYKICTb i BiIbHUI Ko4,. MHYYKiCTb 403BO/IAE CTBOPIOBATU A404ATKM
(nakeTn) NpakTUYHO Ha ByAb-AKUI BUMNAAOK XUTTA. Hemae, 30a€TbCA, KOAHOMO MeToAy Cy4acHOro CTaTUCTUYHOIO
aHanisy, AKui 61 3apas He byB NpeacTaBneHuit B R. BinbHWMI Kog — Le He NpocTo 6e3KOLWTOBHICTb Nporpamu, a i
MOK/IMBICTb PO3ibpaTnCcA, AK came BifOYBaETLCA aHaNI3, A AKLLO B KOZAj 3yCTpinacsa MOMMUIKA — CaMOCTIMHO BUNPaBUTH
il i 3p06UTU BUNpaBAEHHA AOCTYMHUM A8 BCiX.

Y R € i unmano Heaonikie. HalironoBHiWWA 3 HUX — Lle TPYAHOLL HaB4YaHHA nporpami. KomaHg 6arato,
BBOAUTU iX Tpeba Bpy4HY, 3anam'aATaTv BCE BaAXKKO, a 3BUYHOI CUCTEMM MEHI0O HEMAE. TOMY YacoM AOyKE BaXKKO
3HANTK, AK came 3pobuUTK AKUIN-Hebyab aHani3. AKWoOo yHKLUIA Bigoma, To AisHaTUCA, WO BOHa pobuTb, Aye ferko,
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3a3BMYat 4OCUTb HabpaTtn KomaHay help (HasBa pyHKLUiT). MobaunTh Koa GyHKLIi Tex nerko, Ans uboro Tpeba Npocto
HabpaTu ii Ha3By 6e3 AyXKoK abo (Kpawe) BBecTn KoMmaHay getAnywhere (Ha3Ba QyHKL,i).

He BapTo 3abyBaTu, ofHaK, Wo cuna R — 1am Ke, ae Moro cnabkictb. IHTepdeinc KomaHAHOrO pAgKa
[03BOJIAE POBUTU TaKi pedi, AKUX NepeciyHNn KOPUCTYBaY iHLWMX CTAaTUCTUYHUX MPOrpam MOXKe AOCAFTU TiNIbKK
roagnMHamum py4yHoi npaui. Ocb, HaNnpuKnag, NPocTe 3aBAaHHA: NOTPIOHO NepeTBOPUTM BUBIPKY, WO CKNALAETLCA 3
umop Bia 1 A0 9, B TabaMLIO 3 TPbOX KOJIOHOK (MpUNyCcTUMO, Lie Byan AaHi 3a TpU AHi, | KOXKeH AeHb NpoBOAUANCA
Tpu BuMipK). LWo6 3pobutn e B nporpami 3 BisyanbHUM iHTepdelicom, ckaximo B STATISTICA, notpibHo: (1)
Oro/IoCcUTK ABi HOBI 3MiHHI, (2-3) cKonitoBaTK ABidi LUMaTOK BUBipKKM B Bydep, (4-5) cKonitoBaTK MOro B ogHy i iHWY
3MiHHY i (6 ) 3HUWMTKM 3aiMBi pAaKK. B R e pobuTbcs 0aHIEID KOMaHAOIO:

> b <- matrix (1: 9, ncol = 3)

Opyrnii Hegonik R — BiAHOCHA NOBINbHICTb. JeaKi GyHKLji B R «npaLooTb» B AECATKN pasiB NOBi/bHIiWE, HiX
iX aHanorm B KOMEpPUiMHMX MaKeTax Yyepe3 BMKOPMCTAHHA UMKAiB. HoBi Bepcii R «BMiloTb» pobuTn napanenbHi
0obunCNeHHs, CTBOPIOBATM ONTMMI30BaHi BapiaHTM Nignporpam, Wo npautooTb Habarato weugwe. Mam'atb B R
BMKOPUCTOBYETbCA BCe edeKTMBHIiWe, a 3amiCTb LMKIIB PEKOMEHAYETbCA 3aCTOCOBYBATUM BEKTOPWM3OBAHHI
obuncneHHs.

HaBegemo npuKnag BUKOpUCTaHHA R Programming Ha npuKaaai nobyaoBum ricTorpamu 4acToT (Temy B3ATO
3 Kypcy BMLWOI mMaTemaTuku BH3). TicTorpama € BaK/IMBUM iHCTPYMEHTOM CTaTUCTUMKW, WO A03BOJAE HAOYHO
NpeacTaBUTM PO3MNoAia 3HAYeHb AOCAIAKYBAHOI 3MiHHOI. B cuctemi R gns nobyaoswm rictorpam cayutb GyHKLiA
hist(). [i o0cHOBHMM aprymeHTOM BUCTYNaE iMm'a 3MiHHOI. K NpUKNag, CTBOPUMO HOPMa/bHO PO3NOAiNEHY CYKYMHICTb
X 3i 100 cnocTepeKeHb i3 cepeaHiMm 3Ha4YeHHAM 16 Ta CTaHAAPTHMUM BiAXUNEHHAM 6:

> X <-rnorm(n = 100, mean = 16, sd =6) # KomaHAa 3 KOHCO/i Nporpamu

>X

[1] 11.833228 6.238049 23.704623 13.372765 17.445677 17.228125 19.199108 29.751901
[9] 17.336453 21.190541 16.038871 21.783782 14.677546 10.095465 20.132490 13.054113

[17] 29.221966 7.228393 21.013790 9.942181 17.715245 20.119851 19.055075 10.543376

[25] 15.156583 15.434815 5.985618 17.275683 23.524455 17.393087 13.996852 18.170191

[33] 9.578621 19.100264 7.734489 26.680284 -2.057284 19.428114 13.506374 19.198736

[41] 25.183341 7.891180 11.530639 29.067314 17.350044 15.643253 21.349191 18.041173

[49] 13.077455 18.539545 10.834740 16.486617 10.355921 18.618815 13.037747 10.243134

[57] 21.169335 14.163480 18.409707 16.842458 18.777801 13.993947 13.933404 13.229548

[65] 20.874939 24.294126 21.753274 17.473964 13.837364 17.395620 13.955367 18.308989

[73]117.124190 21.267803 12.425407 15.865052 22.859362 13.960929 18.821352 25.707291

[81] 22.036034 14.548484 7.751481 14.506810 14.329533 18.208266 15.690829 7.125996

[89] 16.004840 6.424116 14.738878 16.971990 11.890522 24.998440 6.313757 18.895888

[97] 13.183587 23.025449 24.371158 15.160286

[Ona ctBOopeHHA 3MiHHOT X BMKopucTaHa o¢yHKuia rnorm() (Big random — Bunagkosui, i norm —
HOPManbHUI). BUKOPUCTOBYIOUM reHepaTop BUNAAKOBMX Yncen, Ua GyHKLiA reHepye N HOPMaibHO PO3NOAINEHMX
BMNALKOBUX BEIMYMH, CEPEAHIM 3HAYEHHAM (mean) i cTaHZ4aPTHUM BiaxuaeHHaM (sd). 306pa3nTh 3HaYEHHA 3MiHHOT
X'y BUrnagi ricrorpamu gyke npocrto:

> hist(X)

Histogram of X

15 20 25

Frequency

10

5

ﬁ

Puc. 1

AK BUAHO 3 puc. 1, dyHKuia hist() aBTomaTnuHO Nigbupae KinbKicTb cToBNUiB ANA BiaobpaskeHHA Ha rpadiky,
a TaKoXK Nignucye oci Ta rpadik. 3BepHEMO yBary Ha po3mip KPOKy, AKMA BUKOPUCTAHO A/1A po36UTTA AaHMX Ha KacK
(NPAMOKYTHWKKM) Npu nobyaosi rictorpamn. Y HaBeLeHOMY BMLLE MPUKNAAi Nporpama aBTOMATUMYHO po3buna
3Ha4YeHHA 3MiHHOI X Ha 6 KnaciB. [na 6inbl AeTanbHOro AOCNIAKEHHA BAPTO BUKOPMUCTOBYBATU MEHLUMIA KPOK
po36uMTTA, TaK AK AeAKi BNACTUBOCTI AOCNIAKEHOI BEMUYUHU MOXKYTb ByTU nponyweHumun. 3pobuTtn Le A03BONAE
aprymeHT breaks (po3nomu) ¢yHkuii hist (). Mpu HeobxigHOCTI, cToBNLi ricTorpamn MmokHa 3adapbyBaTi HaxkaHUm
KONIbOPOM. [JNA LUbOro cnifg KopucTyBaTmcs aprymeHTom col (Big color — konip).
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3a 3amoBUyBaHHAM ¢YHKLUiA hist() Bigobpakae no oci opANHAT YacTOTM NOSABU KOXKHOIO Kaacy 3HadyeHb X
(Puc. 2a, niBopyuy). MoBeaiHKy GyHKLii MOXKHA 3MiHUTHK, HagZaBLwK aprymeHTy freq (Big frequency —vacToTa) 3HaueHHA
FALSE. Y ubomy BMNaZKy Bicb opanHAT byae BigobpaxKaTh LWiNbHICTb MMOBIPHOCTI KOXHOIO Kaacy TakK, Lo CymapHa
naowa nig ricrorpamoto cknage 1 (Puc. 26, npasopyu).

> hist(X, breaks = 20, freq = FALSE, col = "orange")

Histogram of X Histogram of X
o &
(=]
Y =]
g é—u (=]
g £ 3
g ¥ a o
[
o g
(=}
o J I g O M
T T T T 1 = I T T T 1
5 10 15 20 25 5 10 15 20 25
X X
Puc. 2a Puc. 26

Ak 6auMmo, pe3ynbTaTOM BMKOHaHHA NonepeaHboi KOMaHAW cTana rictorpama 3 23 CTOBNUAMM, LILO
003BoNAE Binblu AeTanbHO MpPOaHanisyBaTU po3Mnogin 3HavyeHb 3MiHHOI X. YacTo npu HeaoCTaTHIM KiNbKoCTi
CNOCTeperKeHb, TICTOTPamMM MOKYTb [aBaTM HeMpaBW/bHE YABJEHHA MPO BAACTUBOCTI CYKYMHOCTI. 3amicTb
ricrorpamu (abo Ha fO0AATOK A0 Hei) B TAKMX BUMAAKaX BapTO KOPUCTYBATUCA KPUBOIO LLLiIbHOCTI MMOBIipHOCTI. OLiHKa
LLiNbHOCTi MMOBIPHOCTI BUKOHYETLCA 3a Aonomoroto ¢yHKLii density(), AKY MOXKHa 3acToCcyBaTH B AKOCTI apryMeHTy
obyHKUii plot() ana rpadiuHoro 306pakeHHs pesynbTaTy:

> plot(density(X), col = "red", Iwd = 2)

density.default(x = X)

0.06
1

Density
0.04
| |

0.02
1

T T T T
0 10 20 30

N=100 Bandwidth = 2071
Puc. 3

FicTorpamy MOHa MOEAHATM 3 KPWMBOK LWiNbHOCTI MMOBIpHOCTI. Mpu UbOMYy cno4yaTky HeobxigHo
nobyayeaTu camy rictorpamy, a noTim 40AaTH 40 Hel KPUBY LWiNbHOCTI 3a gonomoroto ¢yHKLi lines().

> hist(X, breaks = 20, freq = FALSE, col = "orange",

+  xlab = "3miHHa X",

+  ylab ="LWinbHicTb MMoBipHOCTI",

+ main = "TicTorpama 3 KpuBoto WinbHocTi")

> lines(density(X), col = "red", lwd = 2)

lNicTorpama 3 KPMBOK WINBHOCTI

WinkHicTb WiMoBipHoCTI
000 002 0.04 005 008

5 10 15 20 25

3MiHHa X

Puc. 4
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BUCHOBKU. [N NOKPALLEHHA AKOCTI HABYAHHA MATEMATUKM i BULLM WKONi HeobXigHO:

— BMWKOPWCTOBYBATW NPWPOAHIN Nigxia A0 HaBYAHHA — Bif NPAKTUYHOI 334a4vi 4O OCBOEHHA HEOOXiAHWX AnA
pPO3B’A3aHHA 334a4i TEOPETUYHUX BiZOMOCTEN;

— ¢dopmyBaTh NPOLLEC MUC/IEHHSA CTYAEHTA LWIAXOM NEPEeTBOPEHHSA iX 3 MACUBHUX C/1yXayiB Ha aKTUBHUX YYaCHUKIB
HABYa/IbHOTO NpoLecy 3a AOMNOMOIOH LiKaBUX NPUKNALIB Y 3aNeKHOCTI Big, MalnbyTHbOI cnewianbHOCTI;

— 3acTocoByBaTW iHGOpPMaLLiHi TeXHOOTiT y Npoueci HaBYaHHA — MaTeMaTUYHI NaKeTU AN Bisyanisauii Ta aHanisy
AaHUX, MOBM NPOrpamyBaHHA 158 OCBOEHHA a/ITOPUTMIB PO3B’A3yBaHHA 3a4a4, KOMN'IOTEpHE MOAENOBAHHA ANA
BifL06parkeHHA NpoLecis i ABML, WO NOTPebYOTb A0CNIAKEHHA.
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«FROM THE PRACTICE TO THEORY» OR HOW TO INTEREST THE STUDENTS BY MATHEMATICS
Tatyana Knignitska
Chernivtsi National University of Yuriy Fedkovych, Ukraine

Abstract. Students' understanding of the practical application of acquired knowledge is the main problem
of teaching methodology of mathematics. The article is devoted to a natural approach, describes the learning process
from problem definition, specific examples from life, to the development of existing theoretical information to solve
this problem. This approach requires from the teacher a deep understanding of the subject and vision in the
application of acquired knowledge to future specialists. Participation in solving concrete life problems in the
mathematical preparation of forms the thinking process and activates the interest of the student. Computer
simulation and application of information technologies in education contribute to the improvement of students'
information culture, implementation level and profile differentiation of the educational process with the aim of
developing nahilig and abilities of students, meet their requests and needs, disclosure of creative potential, increase
of efficiency of scientific research. The article presents examples of simple interpretations of complex mathematical
concepts, the importance of using information technologies in teaching higher mathematics course and importance
of the process of mathematical knowledge for each person. As an example, given the use in the process of learning
higher mathematics is one of the most popular programming languages - R Programming.

Key words: higher mathematics, professional orientation, teaching methods of mathematics, statistics, R
Programming.
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