PHYSICAL & MATHEMATICAL EDUCATION issue 4(14), 2017

Scientific journal ISSN 2413-158X (online)
PHYSICAL AND MATHEMATICAL EDUCATION ISSN 2413-1571 (print)
Has been issued since 2013.

HaykoBuii xypHan
PIBUKO-MATEMATHUYHA OCBITA

Bunaetbest 3 2013. sgientific
journal

http://fmo-journal.fizmatsspu.sumy.ua/

Lly6osuk B.B. EneKmpoHHI MocibHUKU AK 3aci6 Ha8YaHHA AiHIlIHOI anzebpu // ®izuko-mamemamuyHa oceima : Haykosuli
wypHan. —2017. — Bunyck 4(14). — C. 166-169.

Dubovyk V. Electronic Manuals As A Means Of Teaching Linear Algebra // Physical and Mathematical Education : scientific
journal. —2017. — Issue 4(14). — P. 166-169.

YK 512.64(072):004
B.B. ly60BuK
YmaHcoKuli depxcasHuli nedazozivHull yHisepcumem imeHi Masnaa Tu4uHu, YKpaiHa
vitalij.dybovuk@gmail.com

EIEKTPOHHI NOCIBHUKM AK 3ACIE HABYAHHA NIHINHOT ANTEBPU

AHOomauyia. Y cmammi eucsimaoemMscs akmyasnbHicms mooepHizayii 3acobie HasuyaHHA AiHIlIHOT anzebpu.
Hazonowyemoecs Ha HEOOXIOHOCMi CMBOPEHHA MA 8UKOPUCMAHHA efeKMPOHHUX oCibHUKI8 3 iHiliHoT aneebpu y
HasyasnbHOMY npoyeci. PO3kpumo ocobausocmi enekKmMpPoHHUX HA8YAIbHUX MOCIOHUKI8 3 niHiliHOT aneebpu «/lexkyii 3
ninitiHOI anzebpuy i «/liHiliHuli npocmip ma ninitiHi onepamopu». OnucaHo iHMmepgelic daHux MNocibHUKI8. BkKazaHo Ha
8idnosidHicmb 3micmy daHux nocibHuKie HasyabHili ma pobouili npoepamam 3 niHiliHOI anzebpu 015 Ni020mMosKuU
cmyoeHmie 3i cneyiansHocmi 014.04 CepedHs oceima (Mamemamuka). BucgimneHo Oeski nepesazu ma HedoiKU
en1eKMPOHHUX MOCIOHUKI8 3 niHiliHOT anzebpu 6 NopieHAHHI 3 OPYKOBAHUMU QHA02AMU YU [HUWUMU OPYyKOBAHUMU
BUOAHHAMU. 3a3HAYEHO, W,0 BUKOPUCMAHHA eneKkmpoHHUX MocibHUKIg 3 AiHiliHoT anzebpu mae Ha memi 3a6e3neyumu
niosuuieHHsA iHmepecy U 3a2anbHOi Momueauii 00 susYeHHS niHiliHoi anezebpu, iHOUBIOyani3ayito HABYAHHS, BUXOBAHHSA
iHpopmayiliHoi kynemypu cmydeHmis i cnpuse onmumisayii ma iHmeHcugikayii HagyasnbHo20 Npoyecy.

Knruoei cnoea: enekmpoHHuli HasuansbHUl NocibHUK, niHiliHa anzebpa, Has4yaneHUll Mamepias, 3acobu
HABYAHHA, HABYAALHUU Npoyec.

MNoctaHoBKa npobnemu. MogaepHisauis OCBITM i Kypc Ha BMPOBaAMKEHHA B HABYaJIbHOMY MPOLECI
iHPOpPMaLIMHO-KOMYHIKaLiMHUX TEXHONOTiM BUMaratoTb Bifg, BUKNAAa4a 3aCTOCyBaHHA B CBOI NpodeciHin aianbHOCTi
BiAMIHHMX Big, TpaauuiliHMx 3acobis, meToiB Ta Gopm HaBuaHHA. Y 3B’A3KY 3 UMM, BCe BiNbLIOrO MOLWMPEHHS B
OCTaHHIM Yac Habynn eNeKTPOHHI NOCIBHMKM Ta eNEeKTPOHHI NiAPYYHUKM, AKI BiAKPMBAIOTb HOBIi MOX/IMBOCTI K Nepes,
BUKNA[A4aMM, TaK i nepen CTyAeHTamMu.

AHani3 aKTyanbHUX AocnigKeHb. [OHATTA €NeKTPOHHOro MOCIOHMKA, CTaH BMPOBALMKEHHSA, a TAKOX
TEXHIYHi Ta HaBYa/NbHO-METOAMYHI 0COBAMBOCTI BMKOPWUCTAHHA €NeKTPOHHMX NoCibHMKIB y cBoi poboTax
posrnagatoTb bukos B. 10., BacunbueHko /1. B., Bebep B. M., anaak M. |, }yk t0. O., 3axaposa l. ., laniHcbKui B. B.,
TuweHko O. b., Tpuyc 0. B., Lyt M. |. Ta iHwWi. MpoTe cnig BiamiTUTH, W0 NpobaemaTUKy BUKOPUCTAaHHA eN1eKTPOHHMUX
NoCi6HMKIB 3 MaTeMaTUYHUX AUCUMUNAIH, @ 30Kpema 3 NliHINHOT anrebpun, Mano A0CNiAKEHO B CbOrOAEHH.

MerTa cTaTTi — BUCBITAUTU 0COBANBOCTI €/IeKTPOHHUX NOCIBHUKIB 3 NiHINMHOT anrebpu.

BuKnag ocHOBHOro martepiany. ICHYE Be/MKa KiNbKiCTb 03HAYeHb eNeKTPOHHUX nocibHuKiB. Tpuyc HO. B.
333HAYaE, WO €NIeKTPOHHUIN HaBYaNbHWUA NOCIGHMK — OCBITHE €NeKTPOHHE BWAAHHA, fKe YacTKoBO abo LinKom
3aMiHAE YN AOMOBHIOE 3BUYAMHUIN NOCIOHUK i odiLiiHO 3aTBepAKeHe, K AaHUI BUA, BUAAHHA. B enekTpoHHOMY
NnocibHMKY 3a AONOMOrOI0 BiANOBIAHMX NPOrpamHuMX 3acobis iCHYE TEKCTOBa, 3BYKOBa, rpadiyHa Ta iHwa iHbopmalis,
wo 3abesneyye 6e3nepepBHICTb i MOBHOTY ANAAKTUYHOIO LMKAY NPOLLECY HABYAHHA, CAYXWUTb AAS TPYNOBOro,
iHauBigyanbHoro abo iHAMBIAyani3oBaHOro HaBYaHHA, BiAMOBIAAE HaBYa/bHIA Nporpami 1 nNpusHaveHe AnA
BMKOPUCTAHHA B HaBYabHOMY npoueci [3].

Ha cborogHilWwHi AeHb iCHYE Be/IMKa KifbKICTb K eNeKTPOHHMX MNOCIOHMKIB, Tak i MNporpamHoro
3abesneyeHHA Ana iX CTBOpPEHHA. Ale OCHOBHUI HefoniK BinblIOCTi i3 HUX NOAATAE Y HEMOXK/IMBOCTI BBEAEHHA
dopmyn. Tomy KiNbKiCTb €/1EKTPOHHUX NOCIBHMKIB i3 KypCy NPMPOAHUYO-MATEMATUYHUX AUCLMMIIH, @ 30Kpema i 3
NiHiHOT anrebpwm, 3HAYHO MEHLLA, HiXK i3 T'yMaHITapHUX AUCUUNAIH.
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Cepepn, eNeKTPOHHMX HaBYa/IbHUX NOCIOHMKIB 3 NiHiMHOT anrebpu BapTo BiAMITUTM «JleKuii 3 NiHiAHOI
anrebpu» aBTopa MNaHaceHKa O.b. HaBYa/sbHWUI NOCIOBHUK OXOMN/IOE TEOPETUYHUI MaTepian 3 NiHiHOI anrebpu 3a
nporpamamu niaAroToBKM H6aKanaBpiB maTtemaTUKKM isMKo-maTeMaTUUYHMUX aKy/IbTETIB NeAaroriYyHUX yHiBEpPCUTETIB.
Buknag TpaauuitHoro martepiany 3 niHilHOT anrebpu NogaHo y BigNoBiIAHOCTI A0 Cy4aCHWUX NiAXOAIB Y BUBYEHHI LLET
aucumniiHn. CuctemaTmsoBaHi TEOPEeTUYHI BiZOMOCTI HaBeaEeHO 3 AOBEAEHHAMM i CyNPOBOAXKYIOTbCA NPUKIASAMM,
pUCYHKaMM, CXeMaMM Ta 3aBAAHHAMM A8 camoCTilHOI poboTtn. JaHunii NocibHUK PO3MiLLEHO Y BilbHOMY AOCTYNi B
MepeXKi [HTepHET, WO AAE MOXK/IMBICTb By Ab-KOMY BUKOPUCTOBYBATU AaHE NeAaroriyHe NporpamHe 3abesnedyeHHs [2].

EneKTpoHHMIA HaB4anbHUI NOCIBHMK «J1eKuii 3 NiHiAHOT anrebpu» Mae 3py4HUiA Ta NPOCTUIN Y KOPUCTYBAHHI

iHTepdelic. Ha KoXKHill cTopiHUi po3milweHo 610K i3 KHOMKaMKn KepyBaHHA (auB. puc.l), sknin 3abesnedye WBUAKY
HaBirau,ito No NocibHMKYy.

3MICT

AIHCY CHCTEMM Al

cucresn i pissan, (teopesa Kporexepa-Kaneai) 16

| TlaHensb HaBiramii ,_

Puc. 1. IHmepgbelic enekmpoHHo20 NocibHUKa «/lekyii 3 niHiliHoT anzebpu»

TakoXX MW MPOMOHYEMO BNACHUI ENEKTPOHHUI MNOCIBHMK «JliHIMHUA NpoCTip Ta NiHilHI onepaTopuy.
IHpopMaL,iiHy OCHOBY LIbOrO €NEeKTPOHHOIO NOCiBHMKa CKNafa€e OAHOMMEHHUI APYKOBAHWIN HaBYaNbHUI NOCIBHMK
[1], sKMin yKknageHo BiANOBIGHO A0 HaB4yasbHOI Ta poboyoi nporpamm 3 AiHiMHOT anrebpu Ana cTyaeHTiB
cneuianbHocTi 014.04 CepeaHs ocsita (MaTemaTuka).

— ENeKTPOHHWI NOoCiBHUK «JliHiAHMIA NpOCTip Ta NiHilHI onepaTopu» Mae Ha MeTi 3abe3neunTu:

—  NiABULEHHS iHTepecy W 3araibHOi MOTMBALT A0 BUBYEHHSA NiHINHOT anrebpu 3aBAAKM HOBUM popmMam
po60oTH i NPUYETHOCTI A0 NPIOPUTETHOIO HANPAMY HAaYKOBO-TEXHIYHOrO Nporpecy;

— iHAMBiAyani3aLito HaBYAHHA: KOXKEH KOPUCTYBaY NPALLIOE B PEXUMI, AKMIA MOTo 3a4,0BOJIbHAE;

— aKTMBI3aLil0 HaBYaHHA 3aBAAKM BUKOPWUCTAHHIO NPMBAbAMBUX | LWBMAKO3MIHHMX Gopm noaadi
iHbopMmauii;

—  BMXOBaHHA iHGOPMALLIHOT KyNbTYpU;

— pocTyn o 6aHkiB iHpopmaLii, MOXKAMBICTb ONepaTUBHO OTPUMYBATU HeObXiaHY iHPopMaLLito;

— iHTeHcudiKaLito camocTiiHoi poboTy;

— 3pOCTaHHA 06cAry BUKOHAHWX 3aBAaHb TOLWO.

— IHdopmauis y gaHOMy eNeKTpOHHOMY MOCIBHMKY po3miweHa no 610Kax BignosigHO A0 3MmicTy
(am.. puc. 2). KoxHuit naparpad cknagaeTbea i3 Tpbox 610KiB:

— TeopeTuyHi BigomoCTi;

— MNPaKTUYHi 3aBAaHHA;

— KOHTPOJIbHI 3anuTaHHA.

oo

W Ninidinvii npoctip - EneKTpoHHMit NOCIBHMK !‘ sasndbsssedh ow o

®aiin Jonomora po astopa

BusHaucHHS TIHIHHOTO MPOCTOPY

- TeopernyHi BinomMocTi —— [ TIpakTidHi BipaBH—— - KOHTPOJIBHI 3amiTalHs —

P

Puc. 2. IHmepdpelic enekmpoHHO20 nocibHuUKa «/liHiliHuli npocmip ma nixiliHi onepamopu»
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Taka 67104Ha cMCTEMA [,03BO/IAE KOPUCTYBAYEBI IETKO OPIEHTYBATUCA Y HAaBYalbHOMY MaTepiani, a TaKoX
€KOHOMMWTM Ta NPaBU/IbHO PO3MNOAIANTM Yac. [0I0BHE MEHIO MPU3HAYeHe A1A OTPUMAHHSA AOBIAKM T2 03HAOMIEHHA
i3 NpaBUaaMM KOPUCTYBAHHA NOCIOHNKOM, iHGOPMALLIEID NPO aBTOPA, BUXIAHUMM AaHUMM TOLLO.

ENeKkTpoHHMA NOCIOHUK «JliHIMHWI NpocTip Ta NiHiHI onepaTtopu» po3pobneHWit y BianoBigHOCTI A0
OWAAKTUYHUX MPUHLMNIB HABYAHHA: CBIZOMOCTI M aKTUMBHOCTI, HAOYHOCTI, CUCTEMATUYHOCTI M MOCNifOBHOCTI,
HayKOBOCTi, AOCTYMHOCTI, 38’A3Ky Teopii 3 NpakTMKoto. MpUHLMN HAayKOBOCTI BU3HaYa€E AK cnocib i kputepii gobopy
3MiCTy HaB4Ya/ZIbHOTrO MaTepiany, Tak i cnocobu Moro NogaHHA BiANOBIAHO A0 CY4aCHOro PiBHA HAYKOBWX 3HaHb.
MarTepian BMKAaLEeHUI TaKMM YMHOM, LLO, NPOLEC 3aCBOEHHA 3HAHb BiAOYBAETLCA Y BiAMNOBIAHOCTI 3 MmeTogaMu
Ni3HaHHS, a CaMe — HaYKOBUM EKCNEPUMEHTOM, Yepes 34iAICHEHHS aHai3y, CUHTe3y, NOPIBHAHHA, aHaNOo N, iIHAYKLU,i
Ta genykKuii, abcTparyBaHHA i KOHKpeTM3auii, cuctematmsauii i ysaranbHeHHA. Cnocobu nogaHHA HaB4YasbHOrO
maTepiany eneKkTpoHHOro nocibHWKa BiANOBIAAlOTb PiIBHIO MiArOTOBKM CTYAEHTIB Ta iX BiKOBMM 0CO6/MBOCTAM.
JOCATHEHHSA YCNiXy KOXHUM CTYAEHTOM TaKOX 3abe3neyvyeTbcA 3aBAAKM AOCTYNHOCTI HaBYa/bHOrO 3acoby, aaKe
OaHUI eNeKTPOHHUI NOCIBHUK He BMMAra€ MoTyKHOro NPorpamHoro 3abesnevyeHHA UM NiIJKAIOYEHHA A0 MepeXi
IHTepHeT. 3aBAAKM NepeBaram NogaHHaA rpadivyHmx, BiAEO Ta ayAio AaHMX 3aKNaAaA0TbCA ICTOTHI NepeayMoBM ycnixis
Yy HaBYaHHI — eMOLiiHe BK/IIOYEHHSA, EMOLIHE CIPUNHATTA AaHUX.

Ha ocHoBI 34iiCHEHOrO NOPIBHANILHOIO aHai3y CAig BigMITUTM AeaKi nepeBary Ta HELONIKMN eNeKTPOHHMUX
NociBHMKIB HaZ APYKOBAHNUMM aHANOraMM UM iHLIMMU APYKOBAaHUMU BULAHHAMM.

MepeBaru:

—  3pYy4YHUI iHTepdeiic, AKMI [03BONAE 3MIHIOBATU MAcLUTab CTOPIHKKW, BUKOHYBATM MOLUYK Yy TEKCTi, KonitoBatu
TEKCT TOLLO;

—  TpaHcnopTabenbHiCTb, TOBTO OANH €NEKTPOHHUI HOCIN MOXKE 3aMiHUTU COTHI KHWT;

—  MOMX/IMBICTb HaNlAWTOBYBATHU Bif0OPArKEHHA TEKCTY B 3a/1€XKHOCTI Bif iHAMBIAYaNbHUX 0COBANBOCTEN;

—  [OCTYMHiCTb Ta HeobMeXKeHicTb iHbopMmaLii;

— BiACYTHICTb HEOBXiAHOCTI B OCBIT/IEHHI, TOMY WO HAABHICTb B/IAaCHOrO MiZCBIYYBaHHA A03BOSE YNTATU KHUTU
HaBITb Y TEMPABI;

—  LUMPOKWUI Aiana3oH BUKOPUCTAHHS;

—  HMWXK4Ya BapTiCTb BUTOTOB/IEHHA HiXK APYKOBAHOMo NOCIGHUKA;

—  ¢$opmMyBaHHSA BMiHb Ta HABMYOK A/1A 34iAICHEHHA TBOPYOT AiANbHOCTI;

—  BWXOBAHHA iHGOPMaLLMHOT KyNbTYpY;

—  MOMXJ/IMBICTb HaBYaHHA B Byab-AKOMY TeMMi, ane 3py4HOMY ANA CTYAEHTIB, Y Oyab-AKMI Yac;

—  EeKOHOMiIA Yacy AK 4NA CTYAEHTIB, TaK i ANA BUKNaZadis.

Heponiku:

—  HeAOoCTaTHA KoMMN'loTEePHA MPaMOTHICTb;

—  CKNAAHO iHTerpyBaTv KOMN'tOTEp Yy CTPYKTYPY 3aHATH;

—  HagMipHe BMKOPWUCTaHHA eNeKTPOHHMX MOCIOHWMKIB MOXKe MPU3BECTU A0 Mepexoay Bif, PO3BWMBAJIBHOIO A0
6iNblL NACMBHOFO HAaBYAHHS.

Haxanb, 6GinbwicTb €NeKTPOHHUX MigPYYHUKIB 3 NiHIMHOI anrebpyu MawTb o0b6MeXeHui goctyn i
BMKOPUCTOBYIOTHCA /INLLE ABTOPOM, WO He A03BONSE eDEeKTUBHO CYyAUTM MpPO 3MicCT, iHTepdelic, 0cobamBoCTi
BMPOBaZKEHHA iX Y HaBYaIbHUI NpoLec.

BucHoBKKU. OTXKe, He3BaXKaloumn Ha AOCUTb Many KifbKiCTb eNeKTPOHHMX NOCIBHUMKIB 3 NiHiliHOT anrebpn,
BUKOPUCTAHHA TUX, AKI y»Ke iHTerpoBaHi y HaBYanbHUI NpoLec, CNpUAE oNTMMI3aLii, moTusaLii Ta iHTeHcUdiKawii
HaBYaHHA, eKOHOMIT Yacy Ta GopMyBaHHIO iHGOPMaLiMHOT KyNAbTypu. ENeKTPOHHI NOCIOBHMKKM MatoTb pag, nepesar
Hag TPaAaMLUiMHMMM 3ac06aMM HAaBYAHHS, WO B CBOKO Yepry BUBOAWUTb OCBITY HA HOBWM, AKICHILLMIA piBEHb.

CNMUCOK BUKOPUCTAHUX ArKepen
1. Oy6osuk B. B. NiniHa anrebpa. Mogynb lll. NliHinHWIK npocTip. Moaynb V. JliHiMHWI onepaTop : HaBY. Mnoc.
YmaHb, 2017. - 140 c.
2. MaHaceHko O. B. Jlekuii 3 niHiMHOI anrebpu : eNeKTPOHHMIA HaBYaNAbHUIA NOCIBHUK. BiHHMuA, 2015. URL :
http://amnm.vspu.edu.ua/ wp-content/ uploads/ 2016/10/ Panasenko-lin-alg.pdf
3. Tpuyc HO. B. Komn'toTepHO-0OpieHTOBaHI METOAMNYHI CUCTEMM HAaBYAHHA MaTeMaTUKK : [moHorpadin] / HO. B. Tpuyc.
—Yepkacu: bpama-Ykpaina, 2005. — 400 c.

References
1. Dubovyk V.V. Linear algebra. Module Ill. Linear space. Module IV. Line operator: tutorial. Uman, 2017. — 140 p.
2. Panasenko O.B. Lecture on linear algebra: e-learning device / O.B. Panasenko. - Vinnytsia, 2015. — 273 p. — Access
mode : http://amnm.vspu.edu.ua/ wp-content/ uploads/ 2016/10/ Panasenko-lin-alg.pdf
3. Trius Yu. V. Computer-oriented methodical systems of teaching mathematics: [monograph] / Yu.V. Trius. —
Cherkasy: Brama-Ukraine, 2005. — 400 p.

168



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

ELECTRONIC MANUALS AS A MEANS OF TEACHING LINEAR ALGEBRA
Vitalij Dubovyk
Pavlo Tychyna Uman State Pedagogical University, Ukraine

Abstract. The article highlights the relevance of the modernization of the means of learning linear algebra.
The necessity of creation and use of e-textbooks on linear algebra in the learning process. The features of electronic
textbooks on linear algebra "Lectures on linear algebra" and "Linear space and linear operators". Describes the
interface of these benefits. Indicate the consistency of the content of the benefits of educational and working
programs on linear algebra for students majoring 014.04 Secondary education (Mathematics). We highlight some of
the advantages and disadvantages of e-textbooks on linear algebra as compared to print counterparts or other
printed publications. Noted that the use of e-textbooks in linear algebra is aimed to ensure the increase of interest
and General motivation to study linear algebra, individualized training, education of information culture of students
and contributes to the optimization and intensification of the educational process.

Key words: electronic textbook, linear algebra, educational material, teaching aids, educational process.
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