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PREFACE

The modern period of civilized society development is characterized by the process
of informatization. Informatization of society, as well as the use of innovative technologies,
is a global social process. The peculiarity of this process in the field of public production
is the collection, accumulation, processing, storage, transfer of information. It is carried out taking
into account modern means of microprocessor and computer technology, as well as various
information transfer.

The informatization of society has a positive effect on accelerating the development
of scientific and technological progress. It improves the process of intellectualization of all types
of human activities. It, in turn, has a positive effect on creating a qualitatively new modern
information potential to ensure the creativity of each member of society.

The use of modern innovation and information technologies allows to improve
the mechanisms of public administration, contributes to the humanization and democratization
of society, increases the well-being of its members. One part of the process of modern society
informatization is the informatization of education — the process of providing the field of education
with methodology and practice of developing and optimal use of new information technologies
aimed at implementing the psychological and pedagogical goals of education.

This monograph is devoted to analyzing modern innovative and information technologies
in the process of the development of civil society and is relevant nowadays. The monograph
addresses the following issues: theoretical and applied aspects of using innovative and information
technologies in education; innovative and information technologies in economics and management
in the life of society.

The scientists presented the results of generalization of the theoretical concepts, empirical
studies, and practical experience of using modern innovative and information technologies
in education and science, economics and management, in the development of civil society.
The scientific search of the authors has shown that using modern innovative and information
technologies in the development of civil society reflects the objective need to consider them
as an integral part of the social system, that plays a special role in the development of mankind.
Thus, modern innovation and information technologies are the driving force of the development
of society, requiring the participation of all elements of the social system in its formation by using
the methods described by the authors in the monograph as well as those that continue
to be developed and tested.

The monograph complies with the principles of academic virtue. It is performed at a high
scientific level. The monograph will be useful for scientists, teachers, and students.

Editors



2.6. PEDAGOGICAL EXPENDITURE OF USING FREE SOFTWARE
IN THE EDUCATIONAL PROCESS OF PRE-SERVICE TEACHERS
OF MATHEMATICS, PHYSICS AND PHYSICS

2.6. HEJAT'OTTYHA JOUHIJIBHICTh BUKOPUCTAHHS BIJIBHOI'O TPOI'PAMHOI'O
3ABE3IIEYEHHSI B OCBITHBOMY IIPOIIECI MAWBYTHIX YYMTEJIB
MATEMATHUKU, ®I3UKU TA IHOOPMATUKHU

CyudacHa 0ocBiTa XapaKTepU3yeThbCs HEOOXITHICTIO MMOCTIMHOTO 3pOCTaHHS POJIi 3HAHB 1 BMIHb,
0 CTOCYIOThCS BCiX cep cycnmiazbHOro >KuTTS. Take OadeHHS OCBITH CHOTOJICHHS BUMAarae
YCBiIOMJIEHHSI BaXXJIMBOCTI BIIPOBA/DKCHHS, peaii3allii Ta 3acTOCYBaHHS HOBHX IMIIXOJIB JIO
HaBYAJLHOTO TMPOIIECY Y NMeJaroriyHuX 3akiagax BUII01 ocBiTH. OJHUM 13 IIISAXIB PO3B’SI3aHHSA Li€T
MpoOJIEMHU € 3aCTOCYBAaHHS BUTLHOTO MTPOTPaMHOTO 3a0€3MEUYeHHS y MPOIIec MiArOTOBKYA MalOyTHIX
YUUTENIB 1, SIK HACHIAOK, OTPUMaHHS JOKOPIHHOI 3MIHM OCBITHBOTO MPOLIECY y BUIIMM IIKOJIL
Pe3ynbraroM Takoi nepedya0BH CTaHYTh KOHKYPEHTOCIIPOMOKHI BUMTEINI 3 KPEaTUBHUM TBOPUYUM
MUCJIEHHSIM, BUCOKHM pPIBHEM 1H()OPMATHUHOT KOMIETEHTHOCTI; TOTOBI 10 MOIIYKY HECTaHJIAPTHUX
11el 1 OpUTIHAMBHUX IUIAXIB X yNPOBAKEHHS, JO HAYKOBOTO W TBOPYOTO MOIIYKY; 3 YITKUM
YSBJICHHSIM BaXKJIMBOCTI 00paHOi mpodecii; 3 HAOYTUMHU 3HAHHSIMH W YMIHHSAMH, OOI3HAaHUMHU Y
chepi inpopManiitHO-KOMyHIKaIiitHUX TexHOTOTii2%% 2%,

BuxopucrtanHs B OCBITHIM NISUIBHOCTI THX YW IHIIMX TEXHOJIOTI MmoTpedye 000B’A3KOBOT
OIIHKH Pe3yJAbTaTUBHOCTI TaKOTO 3acTocyBaHHSA. OTpHMaHi pe3yiIbTaTH CBIAYATh MPO MEJAroridyHy
JOIUTBHICTh X BIPOBADKEHHS, a00 IUIKOBUTY HemoTpeOy. I[lig memarorivHoro IOIUIBHICTIO
PO3YMIIOTh Mipy MEAAaroridyHOr0 BTPYYaHHS, PO3YMHY JIOCTAaTHICTh a00 HaWOUIBITY BiAMOBITHICTH
o0paHOTO MIX0ay (BapiaHTH i, TEXHOJIOT1, METOIiB, 3ac00iB) HAaBYAIHHO-BUXOBHOI MISITBHOCTI
JUTSI TOCATHEHHS ONTUMAJILHOTO PE3yabTaTy B AaHiM MeAaroriuyHiid CUTyaIrii.

Posrnsim  muTaHHSA TeAaroriyHOi  MOUUIPHOCTI BUKOPUCTAHHS BUIBHOTO MPOTPAMHOTO
3a0e3mevYeHHsT B MPOIIEC] MIATOTOBKM MAHOYTHIX YYMTEJIB MaTeMaTUKH, (Pi3uKu Ta 1HGOPMATHKH
CITIT PO3MOYATH 3 BU3HAYCHHS Ta OOTPYHTYBAaHHS KPUTEPIiB €(PEKTUBHOCTI MOTO 3aCTOCYBaHHS B
OCBITHBOMY TMpolieci, 0a3yro4YuCh Ha YHMHHUKAX I€IaroriyHOi JONUILHOCTI 3aCTOCYBaHHS Ta
cnenu@IuHUX acreKTax BUKOPUCTAHHS MPOTPAMHOT0 3a0€31eYeHHs B OCBITHIN JisSUTBHOCTI.

TnymayHnuii CIOBHHMK yKpaiHChKOI MOBHM BHW3HA4ae ,JIONUIBHICTE SK ,,BIANOBITHUN
MOCTaBIEHI MeTi, MPAKTUYHO KOPHMCHHi, po3ymHHii"?%®. dimocodchka KkaTeropis ,,IOLUTBHICT”
BH3Haue€Ha SK ,,BUIMOBIIHICTh sSBHUINA a00 Tpollecy NMEBHOMY CTaHy, MarepiajabHa abo imeanpbHa
MOJIeNb SIKOTO T0CTae B AkocTi MeT” 2%, OTike, y BUKOPUCTaHHI 1IOrO MOHATTS, HepeayciM, BapTo
PO3IIISTHYTH CHIBBIIHOIIEHHS METH 00pa3y OYIKYyBaHOTO pEe3yJbTAaTy MiSUIBHOCTI Ta 3AIMCHHUTH
aHaJIi3 MOXJIMBUX NUIAXIB Horo mocsrHeHHs. [lediHimis ,,nemaroriuna” B po3MIsAl Kareropii
,»JJOLUIBHICTD” MIIKPECIIOE€ Talny3b IOCTIIKEHHS, KOHTEKCT 1 BCTAHOBIIOE JEAKY MpParMaTUYHO
BXJIMBY JUISL JOCTIKEHHsS fAKICTb, a caMe — CIPSIMOBAHICTh HAa MPOIECH HAaBYaHHS, PO3BUTKY,
BHUXOBaHHS Ta iX 3a0e3meueHHs.

[Tegaroriuny nouineHicTh 3actocyBanHs IKT B ocitHil gistibHOCTI FO. XKyK BU3HAuuB uepe3
BUKOHAHHS TAKUX yMOB2%8:

— BIAMOBITHICTh MOXJIMBOCTEH BUKOpUCTaHHS crienndiganx moxkmupocteit IKT 3micToBHO-
3HAYEHHEBOMY HAMOBHEHHIO (PparMeHTa HaBYaJILHOTO MPOIIECY;

— opiedrtanis BukopuctanHs IKT Ha QopMyBaHHS LUTICHOTO HaBYaJbHOIO Mpolecy (As
JOCATHEHHS I[iJIeii HaBYaHHA);

2% Velychko V. Ye., Fedorenko E. H., Kassim D. A. (2018) Conceptual Bases of Use of Free Software in the
Professional Training of Pre-Service Teacher of Mathematics, Physics and Computer Science.

2% Benuuko B. €., ®enopenko O. I'. (2020) EQeKkTHBHICTb 3aCTOCYBaHHS BIILHOTO MPOrPAMHOIO 3a0€3MEYEHHs B
ATOTOBII MAaHOYTHIX YIUTEINiB MaTeMaTHKH, (I3UKH Ta iHPOPMATHKH SK IMejarorigHa npoodmaema, 257-263.

2% Cniosuuk ykpaincekoi MoBu: B 11 TT. (1970-1980) AH YPCP. Inctutyt moBo3HageTBa. T. 2. C. 399.

297 @unocodckmii sHIMKITONEMYIEcKHi criosaphb (1983). . pen. Wibnues JI. @., ®enocees I1. H. u ap., 836 c.

2% Kyk 10. O. (2012) OcobGucTicHuii MPOCTip Y4HS B KOMIT IOTEDPHO-OPi€HTOBAHOMY HABYAIBHOMY CEPEIOBHIIII.
[ndopmaniiini TexHomorii i 3ac00M HABYAHHS.

162



— MOXJHMBOCTI peanizanii 3acobamu IKT ocoOucTiCHO-OpiEHTOBAHOTO MPOIIECY HABYAIBHO1
IISUIBHOCTI,

— YCBIJOMJICHHSI MOKJIUBOCTI JIEKOMIIO3UIIIT IIiJIeH HaBYaHHS i METOMIB IXHBOTO JOCSATHEHHS
nusixoM BukopucTanHs 3aco0iB IKT y HaBuansHOMY TIpoOIIeCi.

— B OLIHIOBaHHI JOUUIBHOCTI CTBOPEHHS 1 NPAaKTHUYHOTO 3acTOCYBaHHS B IMpoIieci
npogeciiHol MiArOTOBKA MalOyTHIX YYWTENiB MaTeMaTukd, (pi3uku Ta iH(GOPMATHKH BLIBHOTO
MPOrpaMHOTO 3a0e3MeueHHs, 3a pe3y/IbTaTaMyd HAIIoro JOCTIDKCHHs, MalTh OyTH BpaxoBaHi
creruQivHi aCTIEeKTH, 10 AKUX HAJICKATh:

— OCHOBHE TMPHU3HAYCHHS NPOTPaMHOTO 3a0e3leueHHs BIMMOBIAHO 10 Kiacudikarii
€JIEKTPOHHUX OCBITHIX PeCypciB;

— 3MICT BIAMIOBIAHUX HABYAJIBHUX AUCIHUIUIIH JUIS BIIPOBAKEHHS 3 ypaxXyBaHHSAM CHenUDiKn
JUCLMIUIIH TYMaHITapHOTO, MPUPOJHUUO-HAYKOBOTO Ta MATEMAaTUYHOTO ITUKIIIB;

— CTYMIHb BUPAXEHOCTI COLIAIIbHO-AUIAKTUYHUX (YHKIIH (II3HaBaJIbH1, IEPETBOPIOBAJIBHI,
IIHHICHO-OPIEHTOBHI, KOMYHIKaTHBHI, TIarHOCTUYHI, XYJOXKHI, IICUIIOBAJIbHI, TOPIBHSMIbHI,
IYMaHICTH4YHI, peaduliTaniiiHi, Kepyrodi, TPEHIHIOBl, pPO3Ba)KaJbHO-3aCHOKIMINBI, MPaBOBOIO,
€KOHOMIYHOTO Ta €KOJIOTTYHOI'O0 BHUXOBAHHS, PO3BUTKY JIOTTYHOTO MHCIIEHHS, TBOPYOI AISTIBHOCTI
TOIIO).

JIJ11 TO3UTUBHOTO OLIIHIOBAHHS, 3 TOUKH 30PY JOLLIBHOCTI, BUIbHE MpOrpaMHe 3a0e3neyeHHs
Ma€ BIIMOBIAATH LUIAM 1 3aBJaHHSIM HaBUaHHS; YpaxOBYBaTH CHEHHU(IKYy Ta 3MICT HaBYAJIbHOL
JUCHMIUTIHU; OpaTH 10 yBaru piBeHb (POpMYBaHHS 3HAHb, YMIHb 1 HaBUYOK SIK 3 TOYKU 30Dy
BUBYCHHS Ta 3aCBOEHHS KOHKPETHOI TUCIUIUIIHU, TaK 1 3 TOYKH 30py MpodeciitHOT 3HAYYIIOCTI;
JIOTIyCKaTH Bapiallii piBHA MpPOOJIEMHOCTI, CKJIAaJHOCTI 3aBJaHb Ta IHTEHCHBHOCTI BI3yaJIbHOTO
noAaHHd iHdopmarlii; MaTu B apceHail opraHizaimiiHi GpopMu HaBYaHHS, 3AIMCHEHHS KOHTPOJIO
3HaHb, (Qikcalii Ta aHAI3y pe3ylabTaTIB KOHTPOJIO; YpPaxXxOBYBaTH IICHXOEMOIIHHI W BIKOBI
0COOJIMBOCTI Ta PIBEHb PO3YMOBOTO PO3BHUTKY; MOMYyCKaTH KOH(QIryparilo CHCTEMH, Bapialfiro i
reHepyBaHHs 3aBJaHb.

Maemo 3ayBaKWTH, IO ICHYIOTh YMOBHO PO3IOUICHI Ha ABI TPYNU YHHHUKHU TEIArOTTYHOT
JOIUTBHOCTI BITPOBADKEHHS BUTHHOTO MPOTPAMHOTO 3a0€3MEeUCHHsI B OCBITHIO JISTTBHICTD, 10 SKHX
HajexaTh ,,30BHINIHI” (00’€kTUBHI) Ta ,,BHYTpimHI® (cy0’ekTuBHi). {0 ,30BHINIHIX’ YMHHHUKIB
MO>XEMO BIJTHECTH COI[laJIbHO-€KOHOMIUHI IapaMeTpu; JAep:KaBHE 3aMOBJICHHS Ha MiATOTOBKY
MaOyTHIX  y4dTeNiB MareMaTuku, ¢i3uku Ta  iHQopMaTuku;  (PiHAHCOBO-EKOHOMIYHE
OoOrpyHTYBaHHA Ta KaJpoBe 3a0e3MeueHHs] BIPOBAHKEHHS BUILHOTO MPOTPAMHOT0 3abe3neueHHS,
OCHAIIICHICTh MPOIECY HABYaHHS Cy4YaCHUMH IMPOTPAMHO-TEXHIYHUMH 3ac00aMu; HASBHICTD 1 AKICTh
METOJUYHOrO 3a0e3MeyeHHs] Ta JIOKyMEHTallii; 3a0e3MedyeHHs] SKICHOIO CKJIaay IMeJaroriyHoro
KOJISKTMBY 1 ajMIHICTpaIlii yCTaHOBH, PIBE€Hb iX KYyJIbTYpH, Y TOMY YHCII iH(OpMaIiiHOT;
CTaBJICHHS aJIMIHICTpallii i OpraHiB yMpaBIiHHA OCBITHM JO MPOLIECY HABUAHHS 1 BIPOBAIKEHHS
iHbOpMaLIHHII-KOMYHIKAI[IHHAX TEXHOJIOTIA Yy HaBYaJIbHUI MPOIEC; MOKIUBICTH MOCTIHHOTO
BJIOCKOHAJICHHSI MTeJIarOTIYHUX KaJIPIB 1 METO/1IB HABYaHHS.

Jlo ,,BHYTPIIIHIX"’ YUHHUKIB HAJIEKUTh HASBHICTh BIAMOBIIHUX 3HAHB 1 ONMEpaIIiHUX HABUYOK
Ui poOOTH 13 HOBUM MPOTPaMHHUM 3a0€3MEeUeHHSIM 1 TEXHOJOTISIMHU; MPONEAEBTUYHUX KYPCIB;
HE0OX1HOT MOTHUBAIlll, YCTAHOBOK, 3aI[IKaBJICHOCTI, OTPeOH B MIABUIICHH]I BIACHOTO PiBHS 3HAHb,
KOMIIETEHTHOCTI Ta CaMOOCBITI; OPraHi30BaHOCTI, IO BUSBISETHCS B HASBHOCTI HEOOXiMHOT
3araibHOi  Ta  1H(opMaliifiHOT KyJabTYpH, BIANOBIAHOTO PIBHA  PO3YMOBOIO  pO3BHUTKY,
Mpare3aaTHOCTI, a TaKOX BIAMOBITHOTO MCHUXOEMOIIIHHOTO 3a0e3MeUYeHHs AISUTbHOCTI 1 11aJ0oroBOT
B3a€MOJIIi 3 KOMIT'IOTEpHUMH CHUCTEMaMHM; JOCTaTHSA MiATOTOBKA IMEAAaroriyHoro ckiagy 1 ix
3allIKaBJIEHICTh y 3aCTOCYBaHHI BUILHOTO MPOTPAMHOro 3a0e3leueHHs B HaBYaJIbHOMY MpoOIEci
TOILO.

3 ypaxyBaHHSM OaxaHHUX, NPOQeciiHO 3HAUYIIUX TAKCOHOMIYHHUX XapPaKTEPUCTHK IS
KO’KHOTO 3 HaB)KJIUBILINX BUJIIB IHTENEKTYaIbHOI AisUTbHOCTI (Mi3HABAJIBLHOI, IEPETBOPIOBAIIHHOI,
LIHHICHO-OPIEHTOBHOI, KOMYHIKAI[IiHO1, XyJJO’HBOT) M1 YaC MPaKTUYHOTO BUKOPUCTAHHS BUIBHOTO
IIPOrpaMHOro 3a0e3MeueHHs B MpoLeci MiATOTOBKM MaWOyTHIX yYHTeNiB MaTeMaTHKH, (DI3UKU Ta
iHpopMaTUKU Mae OyTH 3alpONOHOBaHA MOJMJIMBICTH BHOOPY Ta JiarHOCTYBAaHHS OKPEMHUX
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KOMIIOHEHTIB TI0 KOXKHOMY 3 BHJIB JisIbHOCTI. Hampukinan, 3 ypaxyBaHHSM TaKCOHOMII,
PO3p0o0IEHOT KOJIEKTHBOM aMEpUKAHCHKUX YYEHUX Mi KepiBHULITBOM b. biayma, B aHani3i BUIbHOTO
IPOrpaMHOTO 3a0e3MeueHHs] 3 TOYKM 30py BHOIpHMX 1 JIarHOCTOBAaHMX O3HAaK B MpOLECi
Mi3HABAIBHOT AISUTPHOCTI HEOOX1IHO 3BEPHYTH yBary Ha HaWBaXIMBIIII YUHHUKH TaKO1 AISIBHOCTI,
K 3HAaHHS, PO3YMIHHS, 3aCTOCYBaHHs, aHalli3, CHHTe3, OWiHKa. [lpupoaHo, IO KOXEH 3
MepepaxoBaHUX €IEMEHTIB IOTPEOYyE, Y CBOO Yepry, IPYHTOBHOT JIeTari3arii.

[Ipodeciitna mismpHICTP MAHOYTHIX Y4HMTENIB MareMaTukd, (i3UKd Ta 1HOOPMATHKH Mae
OararorutaHoBuii xapaktep. Came TOMy, MiJ Yac MIArOTOBKH MalOYTHIX YYWTENiB MaTEMaTHKH
¢i3ukn Ta iHGOPMATHKHM B 3aKJIaJax BHUIIOI MENaroriyHoi OCBITH BEJMKY yBary Ciil HNpUAUTUTH
PO3BUTKY IX yMiHb pO3B’si3yBaTH NpodeciiHo-Tieqaroriuni 3aBaaHHg. MaiOyTHi BuuTeni
MaTeMaTuKH, (Qi3UKK Ta iHHOPMATHKH O 3aKIHYCHHI NMEAAroTi9HOTO 3aKJIady BUIIOI OCBITH MalOTh
BOJIOJITH HaBUYKaMHM poOOTH 3 KOMITIOTEPHHMH CHUCTEMaMM 1 BIJIOBIIHUM IPOrpaMHUM
3a0e3MeyeHHsIM, HaBHYKaMM poOOTM 3 MOBaMH HporpamMyBaHHsA; OyTh OOI3HAaHUMHU Ta
BUKOPUCTOBYBaTH Yy BIAcHIM HaBYaJbHI# 1 npodeciiHil  IIUIBHOCTI  JTOAATKH, IO
PO3MOBCIOIKYIOTHCS 32 JIILIEH31SIMU BUIBHOTO IPOIPaMHOTO 3a0€31eUEHHS.

@daxoBa MIArOTOBKAa MaWOyTHIX Yy4YUTENIB MaTeMaTHKH, (IBUKM Ta 1HOOPMATUKH Mae
3a0e3neunTH npodeciiny AUTbHICTD 3a OyIb-aKUX (pOpM Oprasizailii HaB4aJIbHOIO Mpolecy (04Ha,
3a04YHa, JMCTaHIIIHHA TOIIO) Ta 3aCTOCYBaHHS TBOPUYOTO MIAXOAY JO HHOTO. 3a3HAYEHE MOXKIIMBE
JuIIe 3a yMOBH (yHIAMEHTaIbHOT MpodeciiiHOT MIATOTOBKY Ml Yac HaBYaHHS B MEAAroriYHOMY
3aKkjaai  BHOIOI OCBITH, ONAHYBaHHS HaBUYKAMH BHKOPHCTAaHHS BUTBHOTO IPOTPaMHOTO
3a0e3reyeHHs] y HaBYaHHI Ta MOBCSKICHHOMY KHUTTI, CBOEYACHIN 1 SIKICHIN MepeniAroToBIl Ta 3a
pPaxyHOK TMOCTIHHOI CaMOOCBITH YNpOAOBXK yciel mpodeciiiHoi AIUIbHOCTL. Yce 1€ 3YMOBIIIOE
HEOOXI/IHICTh 3aCTOCYBaHHsSI BUIBHOTO IPOTPAMHOTO 3a0€3Me4YeHHs B MIATOTOBLI MalOyTHIX
YYHUTEIIB MaTeMaTUKH, (Pi3uku Ta IHPOPMATUKHU, OCKUILKH BOHO O€3MOCEepEeaHbO MOB’sI3aHe 3 yciMa
3a3HAYEHUMHU YHHHUKAMH.

BuzHaueHHs TOIUIBHOCT1 BUKOPUCTAHHS BUIBHOTO MPOTPAMHOTO 3a0€3MeUeHHS B OCBITHBOMY
MpoIIeci MOXKJIMBE 32 YMOBH BUOOPY Ta OOTPYHTYBAHHS KPUTEPIiB TUIAKTUYHOT €PEKTUBHOCTI, 1110
JAl0Th 3MOTY TIPOBOJUTH BIAMOBIIHI TMemaroriuni BuMipioBaHHs. Ciig KOHCTaTyBaTH, IO Ha
ChOTOJIHI y BHWINIA IIKOJI HE ICHYE €IMHOTO IMIXO0ay a0 MpoOJeMH BU3HAYCHHS TMEAaroridyHOl
JOIUIBHOCTI, PO IO CBIMYUTH MPOBEACHUN Yy MeXax HaIIoro AO0CTIDKCHHS IeAaroriaHoi
JOIUJIBHOCTI BUKOPUCTAHHS BUIBHOTO TIPOTPAMHOrO 3a0e3meyeHHsT B MIATOTOBIN MalOyTHIX
YYHUTENIB MaTeMaTUku, (Pi3uku Ta iHOOPMATHKH aHAI3 TPAKTYBaHHS B Cy4YaCHId HayKOBO-
MeJaroriydii  jiteparypi Takux npediHimiid, gk , JuJakTA9Ha e(QEeKTUBHICTH 1 ,,KpuTepii
TUAAKTHYHOT e(eKTUBHOCTI”. VY CydYacHIM TMemaroriyHid Hayll JUJaKTHYHA e()EeKTUBHICTD
HaBYaJIbHOI'O MPOLIECY 3a3BUYall BU3HAYAETHCS TAKUMHU MIOKa3HUKAMHU, SIK:

— [apameTpM Yacy Ta TOYHOCTi Hap4aHHA>";

— IapaMeTpu pPIBHSA 3aCBO€HHSA HABYAJbHOI JAISJIBHOCTI, HAYKOBOCTI BHUBYEHHS HABYAJIbHOI
JTUCIUILTIHY, CTYIICHS 3aCBOEHHS JisUIBHOCTI, 11 yCBiI[OMJ'IeHOCTiSOO;

— mapaMeTpH YacOBHX, TEXHIYHUX, JUAAKTHYHHUX i mcuxodizionorigaux urpar=CL,

V3arajgpHIOIOUM  pe3yJabTaTW  MPOBEIEHOI0  aHali3y  XapaKTepUCTUK  JAOLUIBHOCTI
BUKOPUCTaHHS BUIBHOTO HPOTrpaMHOro 3a0e3NeueHHs Ta CHHpPAYUCh Ha BHIIE3a3HAdeHI
JNOCTIKEHHS, JOXOJUMO BHUCHOBKY, IO il OUOAKMUYHOK e@deKmUGHICMIO 3ACMOCYBAHHS 8
HABYAHHI MAUOYMHIX yuumenieé mamemamuxy, Qisuxu ma iHhopmamuxu 8i1bHO20 NPOSPAMHO20
3abe3neuenns PO3YMIETbCS egekm 6i0 OiANbHOCMI 3 BUKOPUCMAHHAM GLIbHO20 NPOSPAMHO20
3abe3neuenns, CHPAMOBAHOI HA OO0CACHEHHS 3a30a/e2i0b NPOSHO308AHUX Yilell HABYAHHA Mmda
BUXOBAHHS, NOZUMUGHUL NPUPICM OO0CASHYMO20 pe3yIbmamy 6 HOPIBHAHHI 3 NONepeoHiM 3
VPaxy8aHHAM 4YACOBUX, MEXHIYHUX, OUOAKMUYHUX [ ncuxo@izionoziunux eumpam. Buxomsuu 3
[BOTO, 3a3HAYUMO, IO BUMIp 1 OIIHKY JIUAAKTUYHOI €(EKTUBHOCTI 3aCTOCYBAaHHS BUIBHOTO

29 Brimos B. M. (1976) DddekTuBHOCTL 00yUeHNS.
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301 O6pasnos I1. U. (2000) ITcuxomoro-ne1arorndeckye acekThl pa3paboTK M PUMEHEHHS B By3€ HH()OPMAIIMOHHBIX
TEXHOJIOTUH 00y4IEHHUS.
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IPOrpaMHOTO 3a0e3MeUeHHs IiJ 4Yac HaBYaHHS MOKHA 3 JIOCTAaTHIM CTYyNEHEM BIPOTITHOCTI
MIPOBOJIUTH 32 KUIbKICHO-SIKICHUMH TMOKa3HUKAMH OCBITHBOTO TPOIIECY IUISXOM Yy3arajabHEHHS Ta
MOPIBHSHHSI OJIHUX CTATUCTUYHHMX JAHWX 13 HIIUMH. TakoxX, CIiJ 3a3HAYUTH, M0 MOPIBHIHHIO
MISTAI0Th JIMIIE Pe3YyIbTaTH, BU3HAYCHI IIUIIMU HABYAHHS.

CyuacHi METOaM OLIHKU TUAAKTUYHOI €(hEeKTUBHOCTI 3aCTOCYBaHHS BUIBHOTO MPOTPAMHOTO
3a0e3neueHHs] MOAUISIIOThC Ha JBi rpymu. Jlo mepmioi Tpymu HajleXaTh METOAM, B SIKMX
BUKOPHUCTOBYIOTBCS KPHUTEpIii, M0 BiIOOpaXKalOTh Pi3HI TEXHIKO-EKOHOMIUHI MOKAa3HHUKH IPOLECY
3aCTOCYBaHHS BUIBHOTO IMPOTPAMHOTO 3a0e3redeHHs. 3 iX JOMOMOTrOK BHU3HAYAIOTh MIHIMAIBHO
MOJKJIMBI BUTPATH Ha CTBOPEHHS ONTHMAJIBHOTO 32 CKJIAJOM JUJAKTHYHOTO KOMILJIEKTY, Ha OCHOBI
BUIBHOTO MPOTPAMHOTO 3a0€3MeYeHHs, IPU3HAYEHOTO JUIsl TOCATHEHHS MEBHUX OCBITHIX HUIeH. Y
mporeci po3B’si3aHHs 3aBAAaHHS BAaPTICHOTO OLIHIOBAaHHS BIPOBA/DKECHHS BUIBHOTO IMPOTPAMHOTO
3a0e3MeYeHHs] B OCBITHIA TIPOILIEC BU3HAYAIOTHCA HAWOUIBII EKOHOMHI MIJISXH CTBOPEHHS
BIJIMOBIIHOT TIPOTpaMHOT CKJIAJIOBOI HABUYAIbHOI AISIBHOCTI a00 JOBEIEHHS TMOKA3HUKIB SKOCTI
HasBHUX MMPOTPaMHHUX 3acO0IB IO ONTHUMAaJIbHHUX 3Ha4eHb. Jlo Mpyroi rpynu HayexaTb METOIH, B
SKUX BUKOPHCTOBYIOTHCSI KpUTEpli, 110 JAIOTh 3MOTY OIIIHIOBaTH TUIbKU AMJAKTUYHI CKJIAJIOBI
MPOIIECy 3aCTOCYBaHHS BUIBHOTO MPOTPAMHOrO 3a0€3MedeHHs Il Yac HaBYaHHS MailOyTHIX
YUUTENIB MaTeMAaTUKH, (PI3UKHU Ta 1HHOPMATUKH.

BuxopuctanHs BapTICHOT OOYMCIIIOBAIbHOI TEXHIKM Ta BIANOBIAHOIO MPOrPaMHOTO
3a0e3neyeHHs, 0€3CYyMHIBHO, BUMara€e po3paxyHKiB €KOHOMIYHOI e€(eKTUBHOCTI, Y TOMY YHCIl U
JUTsl BUTBHOTO TIpOrpamMHOro 3a0e3nedeHHs. Pa3om 3 TUM, SIK CBIIYMTH MPOBEIAEHE JOCTIKEHHS, Y
CHIBBIIHOIIEHHI €KOHOMIYHOT Ta JUJAKTHYHOI e(EeKTUBHOCTI BIPOBAHKEHHS BUILHOTO
MPOTPAMHOTO 3a0e3MEeUeHHS MPIOPUTET Cepell ICHYIOUNX MPOTPAMHUX PO3POOOK Mae OyTH BiAaHO
caMe BUIBHOMY TIpOTpaMHOMY 3a0€3IeUeHHI0. XapaKTePUCTHUKA JOIUIBHOCTI 3aCTOCYBaHHS
BUILHOTO TIPOrPAMHOTO 3a0€3MEUCHHsI y MiATOTOBI[I MAaOYTHIX yUWTEIB MaTeMaTUKH, (I3UKU Ta
iHQOpMATUKK Ma€ BIIOOpaKaTH BUXIJAHI pe3yabTaTH BCi€l CHCTEMH BIPOBAKEHHS BUIBHOTO
MpOrpaMHOTO 3a0e3TnedeHHs michs ii peaizartii.

VY nmenmaroriyHiii Teopii Ta MpaKTHUIIl HA CHOTOJHI ICHYIOTH JBa IMMIXOAU JO OIIHKH
e(eKTHBHOCTI BIPOBA/DKCHHS 1HGOPMAIIHHO-KOMYHIKAIIMHKX TexXHOJoTid. [lepmmii 3 HUX
OB’ sI3aHUH 3 BUKOPUCTAHHSM SKICHUX, a IPYruil — KUIbKICHUX il moka3HUKIB. [Ipu 1ipomy, nepiri
0a3yl0ThCsl HA OCHOBHOMY KpHUTEPii HAaBYAJILHOTO MPOIIECY — SIKOCTI HaBYaHHSI Ta MOTrO CKJIaI0BHUX.
Jlo HUX HajeXaTh BITHOCHI MMOKA3HUKH, 110 OMHUCYIOTHCS Y TAKUX MOHSTTAX: 00CAT 3HaHb, HABUYOK
1 BMiHb, 1X MOBHOTA, CUCTEMHICTh, OCMHUCIJICHICTb, MIIIHICTh, II€BICTh, PE3yIbTATUBHICTD, SIKICTh,
Mi3HaBaJlbHA AKTUBHICTh THUX, XTO HABYA€ThCS, MOTHUBAliA HaByaHHS Tomo. CydacHUMH
HayKOBIISIMU Ta MPAKTUYHUMHM TI€IaroraMu poOJIsThCs cripoOr BBeCTH nudepeHiiioBani KpuTepii,
mo 3ajexarb Big ¢GOpM 1 METOMIB, SKi 3aCTOCOBYIOTHCS B iH(OpMAaIlIHHO-KOMYHIKAI[IHHUX
TEXHOJIOTISIX, PEeai30BYEThCS MOKIMBICTh IHAUBIAyanizamii Ta mpodeciiHoi CHpsIMOBAHOCTI
HAaBYaHHS, BUKOPUCTAHHS KOMII'IOTEPHOI TEXHIKM Yy NIATOTOBII (paxiBIiB pi3HUX MPOQuUIiB,
JOCTOBIPHICTh 1 TOYHICTH MOJICIIOBAHHS PO3PaxyHKiB, PO3BAaHTAXKEHHS CyO’€KTIB HABYAIBHOTO
MIPOLIECY Bill TPYAOMICTKUX, PYTUHHUX OIEpalliid 3 KOHTPOJO HaBYaHHS TOIIIO.

JIOTpUMYIOYUCH OIMUCOBOTO IILISAXY, BH3HAYAIOUM SIKICHI TMOKa3HHKH 3a pe3yJabTaTaMu
pO3B’si3aHHS TEBHUX 3aBJaHb IIJIIXOM OLIHKM BiANOBiIEH HA NHTAHHS, BUKOPHCTOBYIOUU
MOKa3HUKH BAaKJIMBOCTI, BapTOCTi, BaroMOCTi, MOCIIIHUKH BCTAaHOBIIOIOTH 3aJaHi KpuTepii
e(EeKTUBHOCTI 3acTOCYBaHHs 1H(OpPMAIiIfHO-KOMYHIKAI[IfHUX TeXHOJOri y HaByaHHI. OjHak,
JIOCBIJl CBIUUTH, IO TAaKUM YHWHOM IyXe€ CKJIaJHO OO0 €KTUBHO Ta JOCTOBIPHO OI[IHUTH 3HAHHS,
HaOyTi 3a paxyHOK BHMKOPHUCTaHHs IH(QOpMaliiHO-KOMYHIKAIlIMHUX TEXHOJOrIH y HaByYaHHI 1,
HacamIepe]], OLIHUTH TBOPYl BMIHHS Y BUKOPUCTaHHI I[UX TEXHOJIOTiH, BpaXOBYIOUH MPH I[bOMY HE
TUIBKM TIpsMi, aje # HempsiMi MOKa3HUKU SKOCTI HaBYaHHsA. Take OLIHIOBAaHHS HalvacTiie
Ha/IMIPHO Cy0’€KTHBHE Ta HEJOCTATHHO TOUHE i MOCIIJOBHE.

OniHo0un e(eKTUBHICTh 3aCTOCYBAHHS BUIBHOTO MPOTPAMHOTO 3a0€3MeUeHHs Y HaBYaHHI,
BHKJIa/Ia4l HE OTPUMYIOTh MOBHOT iH(OpMaii npo AIMCHUMI cTaH cOpMOBAHOCTI 3HAHb, HABUYOK 1
BMiHb MaiOyTHIX y4YuTeNiB, a TUM Oulbllle, Mpo mpouecu ix HaOyrTs. Lledt minxin He nae
MO>KJIUBICTh BU3HAYUTHU KUTHKICHI TMOKA3HUKUA €(PEKTHBHOCTI MPOIECY HABUAHHS, BUKOPHUCTAHHS
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SAKHX Ma€ psiji CBOiX mepesar i ocobmmBocTeil. Kpim Toro, croctepiraerbcsi mparneHHst (paxiBiiB
CHMpaTHcs Ha CKJIaJHUM MaTeMaTU4YHUN amapar, MO pPOOUTh PO3PAaXyHKH T'POMI3AKHMH Ta
BXKUMH JUIS 3aCTOCYBAHHS B MPAKTUYHIN NISUTBHOCTI.

[IpoTe, HasIBHICTD SIKICHUX XapaKTEPUCTHK HE TUIbKH CYTTEBO, ajie i 6€3yMOBHO HEOOXiTHO.
L1i xapakTepUCTUKH MPUHIIMIIOBO TOJIETIIYIOTH PO3B’I3aHHS MPOOJIEMH OLIHIOBAaHHS €(PEKTUBHOCTI
3aCTOCYBAaHHSI BUTBHOTO IPOTPAMHOTO 3a0e3MeUeHHs] Y HaBYaJbHOMY MPOIEeCi, OTPUMaHHS OUTBII
00’€KTUBHOT KapTHHW HaBYaHHS MaHOYTHIX Y4YWTENiB MaTeMaTHKH, (i3Ukd Ta iHHOPMATHKH.
Amnani3, IpoBeleHH y paMKax HAIIOTO JOCTIDKEHHS, CBITYNTh, 0 BUKOPUCTAHHS Ha0OPY TaKUX
KpUTEPiiB, SK SKICTh 3aCBOEHHS 3HAHb, HABUYOK 1 YMiHb, MIIHICTh IX 3aCBO€HHS, MOTHBAIIif,
aKTHBHICTh, a TaKOXX 4Yac HAaBYaHHA JAlOTh MOXJIMBICTH Ha HEOOXIHOMY pIBHI YCHIIIHO
pO3B’A3yBaTH 3aBAAaHHS OIIHIOBaHHS €(QEKTUBHOCTI 3aCTOCYBAaHHS BUIBHOTO IPOTPaMHOTO
3a0e3neyeHHs Mif 4ac (axoBOi MIATOTOBKM MaMOyTHIX y4YdTeNIB MaTeMaTHKH, (I3UKU Ta
1HOPMATHUKH.

[TpobreMa muUIAKTUYHUX KUTBKICHUX BHMIPIOBaHb JyKe ckianHa. Llg ckmamHicTh mossrae,
HacaMIiepesi, y cyo’ eKTUBHO-TIPUYHHHIN PI3HOMAHITHOCTI HABYAJIBHOI IISITBHOCTI Ta 1i pe3ysbTaTiB,
y caMoMy 00’€KT1 BUMIPIOBaHHSI, 1110 3HAXOJUTHCS B CTaHI Oe3MepepBHOrO pyxy Ta 3MiH. Pazom i3
TUM, BBEJCHHS KUIBKICHUX TIOKa3HUKIB OIIHKKH €(QEKTUBHOCTI BHUKOPHCTAHHS BUIBHOTO
MIPOrpaMHOro 3abe3rneueHHs] € HEOOXITHUM KOMIIOHEHTOM 300py O0’€KTHBHHMX JaHUX MpPO CTaH 1
pe3yiabTaTd BUKOPUCTAHHS BUTBHOTO TMPOTPAMHOTO 3a0€3NE4YeHHs Yy HaBYaIbHOMY TMpoIieci
MaiOyTHIX YYHUTEJIB MaTeMaTUKH, Qi3UKU Ta 1HPOPMATHUKU. Y BUKOPUCTAHHI MOAIOHUX MIAXOJIB
IIMPOKO 3aCTOCOBYIOTHCS METOAM MaTeMaTHYHOI CTaTHCTUKH, Teopli iHdopmalii, Teopii
HMOBIPHOCTEH, MaTeMaTHYHOTO MOJIEIIOBaHHS TOI[O. BHW3HAYeHHS €(QEKTHBHOCTI 3aCTOCYBaHHS
BUIBHOTO TIPOTPAaMHOTO 3a0€3MEeYeHHS B OCBITHIM JISJIBHOCTI Yepe3 KUIbKICHI TOKa3HUKH
IPYHTY€EThCS Ha JaHUX, OTPUMAHUX K IUIAXOM MPSMOro abo OMocepeaKOBaHOTO BUMIPIOBAHHS
PI3HHUX CKJIAJ0BUX IMPOIIECY HABYAHHSI MAHOYTHIX YUHTENIIB MaTeMaTUKH, (PI3UKK Ta 1HPOPMATHKH,
TaK 13a JOTIOMOTO0 KUTBKICHOT OIIIHKY BIAMOBITHUX MapaMeTpPiB aJeKBaTHO MOOYI0BAHOT MOJIEIIL.

3a3HaueHl MiAXoAW TmepeadadaloTh OTPUMaHHS HAWOUTBII 00’€KTHBHOI 1H(OpMAIIi Tpo
HaBYAJBLHUN TPOIEC 1 BABHAYCHHS TaKUX YMOB 1 (DaKTOPIB, 32 AKX MOKJIUBO OUTBII ONTHUMAIbHUM
[UISIXOM JIOCSATTH TIOCTABJICHWX IIUJICH HaBYaHHS MaWOyTHIX YYHMTENB MaTeMaTHUKH, (I3UKU Ta
iHpopmaTuku. Ciing KOHCTaTyBaTH, II0 HAa CHOTOJHI 1€ HE po3pobiieHa OOTpyHTOBaHA CHCTEMa
rapameTpiB, 110 Ja€ 3MOTY 3 BUCOKUM CTYIEHEM TOYHOCTI OI[IHUTHU IMpoLiec HaOyTTs 3HaHb, a TAKOX
CTyITIHb C(POPMOBAHOCTI HABUYOK 1 BMiHb COPMOBAHMX MaWOyTHIMH YYHUTEISIMH MAaTEMaTHKH,
¢bi3uku Ta iHOOPMATUKH.

Buxonsun 13 3a3HaY€HOTO BHILE B KOHTEKCT1 TEMHU HAILIOTO JTOCHIIKEHHS CTBEPIKYEMO, IO
npoOiemMa BUMIPIOBAaHHS OCHOBHUX IOKa3HUKIB BHUKOPUCTAaHHS BUIBHOTO  MPOrPaMHOIO
3a0e3MeyeHHs y HaBYaJIbHOMY MpoIieci MalOyTHIX y4UTeNliB MaTeMaTuky, Pi3uku Ta iHpopMaTUKH,
BUPAXXEHHSI 1X K y SKICHUX, TaK 1 B KUIbKICHUX MOKa3HUKaX MOTpeOye MOMAaIbIIOr0 PO3BHUTKY.
BBaxaemo, 1o B X0/l po3B’sI3aHHs 03HAYCHOI MPOOJIEMH BaKJIMBO 3HAWTH €IUHI, K SKICHI, TaK 1
KUIBKICHI, TApaMeTPpH Ta BiANOBITHI METOIUKH I BUMIPIOBAHHS M OIIHKU PI3HUX XapaKTEPUCTHK
BUKOPHUCTAaHHS 1H()OPMAIlIITHO-KOMYHIKAI[IHHIUX TEXHOJIOTI y HaBYaJbHOMY MpPOILIEC], IO TAl0Th
3MOTY BHM3HAQUUTH HAaWOUIBII JOIIBHI HUISXH, (GOpMH Ta METOAU OpraHizamii HaBYaJIbHOI
JISIIBHOCTI MallOyTHIX y4MTeNiB MaTeMaTHKH, (Pi3UKU Ta iH(OOPMATHUKU y MEAaroridyHOMYy 3aKiaji
BHIIOT OCBITH.

OnHiero 13 3aralbHONPUMHATHX  METOJUK  OLIHKM  €(EeKTUBHOCTI  BUKOPUCTAHHS
iHpOpMaNifHO-KOMYHIKAI[IHUX TEXHOJIOTIH y HaBYalbHId MISUIBHOCTI, a B HAIIOMY BUIAJIKYy —
BUILHOTO TIPOrpaMHOro 3abesredeHHs, € Meroauka B. Becrmanbka®®?. 3rigno 3 micro mMeTomukoro
IUJAKTHYHA e(EeKTUBHICTh MO)Ke OyTH BHUpPaXKEHa 3a JIONOMOIOK BHU3HAYEHOI CYKYIHOCTI
napameTpiB, IO OMUCYIOTh METY Ta pe3yabTaT AUJAKTUYHUX MpolleciB. [ OLiHKM YCHIITHOCTI
HaBYaHHSA MOXYTb OyTH Ha3BaHi Taki MapamMeTpH LIeH 1 pe3ysbTaTiB HABYaHHS:

Ka — xoedilieHT 3aCBOECHHS 32 3aJaHUM PIBHEM;

302 Becnanbko B. T1. (1989) CrnaraeMble meaarorudeckoil TEXHOJOTH.
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K[ — xoediieHT HAyKOBOCTI HABUAHHS,

K7t — xoediuieHT onanyBaHHA TisTTbHOCTI;

Ky — xoedimieHT ycBiIOMIECHOCTI 3aCBO€EHHS;

T — yac Ha HAaBYaHHS,

0 — cTabUIBHICTB pe3ynbTaTiB 3a mapamerpamu Ka, Kf, Kt, Ky.

JUJ1st OLIHKY TIPOIYKTUBHOCTI HAaBYaHHS — MapaMeTpH:

Qup — 06’em iHpopMarlii, yBeneHuid y mporec HaB4aHHs 3a QikcoBaHui Binpizok yacy (T);

Qy — 06’em 3acBO€HOT iH(POpMAIIiT 32 TOM XKe Yac;

C — WBUJKICTH 3aCBOEHHSI.

Jocuth IHPOPMATHBHUMHU Ta JOCTYIHUMH 3 TOYKHA 30py OIIEPATUBHOTO OTPHUMAHHS
HEOOXIIHMX JaHWX JUIsl PpO3paxyHKiB, Ha HAll TMOTJSAA, € TIOKa3HUKH, 3allpONOHOBAaHI
I1. O6pasnoBum®®. V 3arambHOMY BHUTJIAAI Pe3yAbTaTH HOTO JOCHIIKEHb BHKOPHCTAEMO JIIs
OIIIHKM €(EeKTUBHOCTI 3aCTOCYBaHHS I1H(QOpPMAIIIIHO-KOMYHIKAI[ITHUX TEXHOJIOTIH y HaByYaHHI
MaiOyTHIX yYUTEIIB MAaTEMAaTUKH, (PI3UKU Ta IHPOPMATUKU, BUXOSTUH 3 POPMYIIH:

E Py K
IKT — PM E»

ne Py — pesynbratu, TOCSATHYTI B Mpolleci HaBYaHHA. BuU3HA4alOThCS Ha OCHOBI SIK AKICHUX,
TaK 1 KUTbKICHUX TTOKa3HHKIB;

Py — pe3ynbTaTy, 110 BiANOBIIAIOTH HUISIM HABYAaHHS, BUPAKEHI y BIMOBIIHUX MapaMeTpax;

Kg — xoedimieHT edexkTuBHOCTI. Bu3HauaeTbcsi 3 ypaxyBaHHSIM YCIX EKOHOMIYHHMX
rapaMeTpiB yIpoBa KEHHS.

Kpim Ttoro, II. O6pa3noB BBa)kae MIOLUILHUM TIOPIBHSUIBHE OIIHIOBAaHHS €(QEKTUBHOCTI
BUKOPHUCTAHHS 1HPOPMAIITHO-KOMYHIKAI[IHHUX TEXHOJIOT1H 32 HACTYITHUM METOJIOM:

E _ Ce — Gy
KT =~ ~

Ck

ne C. — cyma OI[IHOK, OTPUMAaHHUX EKCIEPHMEHTAIbHOI0 TPYIOI 3a pe3yabTaTaMH
BNPOBA/DKEHHS 1H(GOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOTIH y HaBuaHHi, C, — cyma OIIIHOK

OTPUMAaHUX KOHTPOJIFHOIO TPYIOI0, Y SKii YIpOBa/DKEHHS He BimOyBamock. YUepes Te, mo Ha
MOYATKy TPOBENCHHS EKCIIEPUMEHTAILHOTO  JIOCHDKEHHS Cc(OpMyBaTH KOHTpPOJIbHI  Ta
€KCIIEpUMEHTAJIbHI TPYIH PIBHUMH 32 KUTBKICTIO 1 32 SIKICTIO HEMOXKJIMBO M YPaxOBYIOUH TOU (hakT,
IO Ml Yac MPOBEJCHHS IOCTIHKCHHS SIK Ha EKCICPUMEHTAIbHY, TaK 1 Ha KOHTPOJBbHY TpyIy
MOCTIHHO BIUIMBAE JiOYMIA HABYaJbHHW TPOLEC Ta BJIACHUH CaMOPO3BUTOK WICHIB TPYII,
JIOUUIBHUM Oyno O MOpIBHAHHS HE CyM OIHOK, a CEpPEAHbO3BAKEHOTO MPUPOCTY OTPUMAHMX
pe3yJIbTaTIB y KOHTPOJILHUX 1 €KCIIEPUMEHTAILHUX IPyIax:

o AP
ne APg — cepeaHbO3BaKE€HMH MNPHUPICT OTPUMAHUX pPE3YyNbTAaTIB B EKCIEPUMEHTAIbHUX

rpynax, a APy — y KOHTpoJIbHUX Ipynax. Y pasi, SKIIO 4acOBl1 peCypcH METOJAUKHU B KOHTPOJIbHHUX
Il eKCTIepUMEHTAIbHUX Ipynax pi3HATbCS, HEOOX1JHO BUKOPUCTOBYBATH YaCOBUN KOEDIIlIEHT.
Bu3HaunMmo qUIaKTHUHY JOUUIBHICTE BUKOPHCTAHHS BUIBHOTO MPOrPaMHOrO 3a0€3MeUYeHHs B
OCBITHIM JisIBHOCTI MalOyTHIX y4yUTENiB MaTeMaTHKH, ¢i3UKM Ta iHpopMmaTuku. BoHa
BU3HAYA€ETHCS IUISIMH PO3BUTKY OCOOMCTOCTI IHAMBIJA i 6a3yeThCsl HA BUKOPUCTaHHI IPOTPAMHOTO
3a0e3NeueHHs] BIAMOBIAHO 1O MOT0 HaBYaJIbHO-METOAMYHOTO Mpu3HadeHHA. OCTaHHE, y CBOIO

303 O6pasnos I1. U. (2000) ITcux0mOro-NeIarorniecKye acekThl pa3paboTK M IPUMEHEHHS B By3€ HH()OPMAIMOHHBIX
TEXHOJIOTUH 00y4IEHHUS.
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4Yepry, BU3HaUCHE METOUYHUMHE LUIMH, peati3allis sKHX MOKJIMBA Yepe3 BUKOPUCTAHHS BUIBHOTO
MPOrpaMHOTO 3a0€3MeYeHHs W 3yMOBIIOE IMEPEXiJ HABYAIBHOTO NPOIEeCy MaHOyTHIX Y4HTENIB
MaTeMaTuku, (Gi3uku Ta iHOOPMATHUKU Ha AKICHO BUIIIN PIBEHb, IO € MIAIPYHTSIM 3aCTOCYBAHHS
MPOrPaMHO-METOAMYHOTO 3a0e3MeueHHsT 3a YMOBHM HASBHOCTI OI[IHKK SIKOCTi BUIBHOTO
MPOrPAMHOTO 3a0€3MEUCHHSI.

Basylouncs Ha focmimkerHi 1. Po6eprs®®, Bu3HAUMMO 3 MO3HII IMIAKTHYHHX MPHMHIIUIIB
HAOUTBII 3HAYYIlI METOOWYHI IIiTi, peami3amis SKHX OUIIXOM BHKOPHCTAHHS BUIBHOTO
MPOrpaMHOTO 3a0€3MeUYeHHs IOLUIbHA B MIATOTOBII MaOyTHIX YYWTENiB MaTeMaTUKH, (QI3UKU Ta
iHpOpMATHKH:

oughepenyiayis ma inougioyanizayis HaeuanbHOI OisibHocmi 3aco0amMu THPOPMAIIHHUX
TEXHOJIOTIM, 3aCHOBAaHMX HAa BHKOPUCTAHHI BUIBHOTO MPOrPaMHOTO  3a0e3MEYCHHS 3
TepCOoHANI3AIlIEI0 HABYATIBHOT TISUTBHOCTI,

— OYIHIOBAHHA HABYANLHOI OiANILHOCMI TUIIXOM TOTOYHOTO Ta MIJCYMKOBOTO KOHTPOJIIO
3aco0amMu BUIBHOTO MPOTPaMHOIO 3a0€3MeUeHHS;

— 300liCHeHHsI CAMOKOHMPOTI0 ma camopeanizayii K B ayIUTOPHIN, TakK 1 103aayIUTOPHIN
HaBYaIbHIN JISIILHOCTI;

— opeanizayii  camooceimuvoi  OiANbHOCMI  UIISXOM  BUKOPUCTaHHS  MPOTPaAMHOIO
3a0€e3IeUeHHS;

— payioHanbHe UKOPUCMAHHS HABYANLHO20 Yacy TIISIXOM BUKOHAHHS HEIUTOBUX 3aBJIaHb,
aHaJI3y JaHUX 11X 00YHMCIIEHb 3a JOTTOMOTOI0 BUIBHOTO POTPAMHOT0 3a0€3MeUeHHS;

— gi3yanizayis mooenei, npoyecis, s6uuy, 1o € MPEIMETOM HaBYAIbHOI JISUTHHOCTI;

— Mooleniosanus 00 ’€kmie 0ocniOxcenHs Ta BU3HAYEHHS iX MapaMeTpiB, XapaKTepUCTHUK,
Cr0c00iB MOBEIIHKHU y IPOLIEC] iX KUTTEBOTO PO3BUTKY;

— NOCUNeHHsT MOMuUBayii 00 HA84aIbHOI OiSIbHOCMI TIISXOM TapMOHIMHOTO 3aCTOCYBaHHS
BUTLHOTO MPOTPAMHOTO 3a0€3ME€YEeHHS B OCBITHIN MISUTBHOCTI;

GdopmysanHs 6MIHb NPULHAMMA ONMUMATbHUX pilieHb TUIIXOM pO3B’Si3aHHS 3aBIaHb 1
ONTUMAIHFHOTO BUOOPY MTPOTPAMHOTO 3a0€3NIEeUCHHS;

Gopmysanns  ingopmayitinoi Kylemypu UUIIXOM PO3B’SI3aHHS  3aBIaHb 3aco0amu
1H(MOpMAIITHUX TEXHOJIOTIH, a HE KOHKPETHOTO MTPOTrPaMHOTO 3a0e3MeUeHHS.

VYCBiTOMIIEHHS TUAAKTUYHUX NEpeBar BUKOPUCTAHHS BUIBHOTO MPOrPAMHOTO 3a0e3neyeHHs
nepe mporpierapHuM (3a BIAMOBIIHOTO OPraHizaIifiHO-METOAMYHOTO 3a0€3MeUeHHsI HaBYaIbHOTO
nporecy MaOyTHIX yYUTEIIB MaTeMaTHKH, (I3UKH Ta IHPOPMATUKHU) TIPUBOJIUTH JI0 BUCHOBKY MPO
IIHHICTh BUIBHOTO MPOTPAMHOTO 3a0e3redyeHHs Ta (GopMye BIANOBIAHI OoviKyBaHHA. [Ipu mpomy
ITHOPYEThCS 1IiJJa HHU3KAa 3HAYYHNIMX s AUJAKTUYHOI e(EeKTUBHOCTI MapaMeTpiB, HANpUKIA,
(hakTOp HOBHM3HHU 3 4acOM HIBENOEThCs. He MokHa HEXTyBaTH Tak0XX OCOOMCTICHUMH (HaxOBUMHU
XapaKTepUCTUKaMH BUKJIQI1aviB.

dopmanbHO MOKHA OKPECIUTH TPU AUJAKTUYHI PiBHI BUKOPUCTAHHS MIPOTPaMHUX MPOAYKTIB
BUIBHOTO MPOrPaMHOr0 3a0e3Me4YeHHs B OCBITHIN MISNIBHOCTI MaWOYTHIX YYHTENIB MaTeMaTHKH,
¢bi3uku Ta iHGOpPMATHKH:

— BHUKOPUCTaHHS BUIBHOTO MPOTPAMHOrO 3a0€3MEUYEeHHS JUIS PO3B’S3aHHS TPAAUIIAHUX
METOJUYHUX 33aB/IaHb;

— BHUKOPHUCTaHHs BUIBHOTO MPOTPAaMHOTO 3a0e3MeuYeHHs A PO3B’sA3aHHS HOBUX OCBITHIX
3aBJlaHb;

— CTBOpEHHs Ha 0a3l BUIBHOI'O MNpPOTPaMHOro 3a0e3nedeHHs IUIATOPMH E€IEKTPOHHOTO
HaBYaHHS.

Ilepwuii pieenv XapaKTEpU3YEThCS EMI30JJMYHUM BHUKOPUCTAHHSM BUIBHOTO HPOTPaMHOTO
3a0e3neueHHss B TPaJAUMLIMHUX (opMax OCBITM MalOyTHIX Y4YWTeNiB MaTeMaTUKH, (I3UKU Ta
iH(bopMaTI/IKH 3a3BHuail BUKOPHCTOBYIOTHCSI PEMpPE3CHTAaTHBHI, MYIbTUMEAIMHI Ta aHATITUYHI
MOJKJIMBOCTI BUIBHOTO MpOrpaMHOro 3abesmneueHHs. [Ipu npomMy BilbHE MporpamHe 3abe3nedeHHs
HEe € O0O0’€KTOM BHBUYEHHS 4YH pPEKOMEHJOBaHMM METOJAWYHMM 3aco0oM. Bukmamaui, ski

304 PoGept U. B. (1994) CoBpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU B 00pPa30BAHHH.
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O0OMEXYIOTbCS IIUM pIBHEM, JIIOTh 32 OCOOMCTMMH NEPEKOHAHHSMHU Ta 4epe3 HHU3bKi, Ha JTYMKY
caMHuX BUKJIQadiB, METOJAUYHI MOKIUBOCTI BUIBHOTO MPOTPAMHOTO 3a0e3MeUeHHs 3arajJbHoro Ta
HaBYAJIBHOTO Mpu3HaueHHs. ['oBopuTH Npo e(eKTUBHICTh BUKOPUCTAHHS BUIBHOTO MPOTPAMHOTO
3a0e3neueHHsI B OCBITHIN JisTbHOCTI MaiiOyTHIX yUUTEIiB MaTeMaTHKH, (Pi3UKH Ta iIHPOPMATUKH HA
IbOMY piBHI HE BapTO, TUM HE MEHII, MEBHI 3HAYYIII METOJUYHI LT BOHH peanizyioTh. Ilix
NEBHUMH 3HAYYIMIMMU LUSIMH PO3YMIEMO ITOKpPAIICHHS HAOYHOCTI HABYAJILHOTO Marepiaiy,
(dbopMyBaHHS IUTICHOCTI HAYKOBHX 3HaHb, 3aI0YaTKYBaHHs iHTCHCH(DIKAIlil HABYAIBHOI TisITLHOCTI
3acobamu IKT.

Jlpyeuti pigens. PiBeHb, Ha STKOMY BUIbHE TpOTpamMHe 3a0e3IeueHHs] BUKOPUCTOBYETHCS IS
opraizaiii Ta MATPUMKH HOBUX (OpM HaBUaHHS MaWOYTHIX YYHMTENIB MaTeMaTWKH, (I3UKU Ta
iHpOPMATHKH, HAIPUKJIIA]I, 3MIIIAHOTO HABYAHHS, SIKE PO3TIIIAETHCS K €(PEKTUBHE BUKOPHCTAHHS
iHGOopMaLIiHUX TEXHOJIOTIH y HaBuaHHI. Ha npomy piBHI BUIbHE HporpamHe 3a0e3NeyeHHs
BUKOPHCTOBYETHCSI SIK PIBHOTPABHUI KOMITOHEHT 3MIIIAHOTO HABYaHHS Ta SK EJEMEHT
MOJIENIIOBaHHS, TOOTO 3aci0 CTBOpeHHS I1HpopMaliiiHOI Mojenl. MOXIHUBICTh CTBOpPEHHS
iH(bOopMaIlitHOT MOJeNl 1 € TIEH CXOAWHKOI0, 3aBJSKM SIKid HaBYaHHS TMEPEXOJUTh HAa HOBUU
SAKICHUM piBeHb. TOX HaBYaJNbHI TEXHOJIOTI, y SKHX BUKOPHCTOBYETHCS BUIbBHE IPOrpaMHe
3a0e3rNeueHHs, MAalTh CTaTH Cy4YaCHHMH 3ac00aMU HaBYAHHS, a/pKe PO3B’S3aHHS aKTyaJlbHHX
OCBITHIX 3aB/IaHb MOXJIMBE JIMIIE 32 yYMOBH, KOJM B 3aco0ax HaBYaHHA MalOyTHIX Y4YHUTEIiB
MaTeMaTHKu, (pi3UKu Ta iHPOpMaTUKU OyAyThb 3MOJEIbOBaHI aJ€KBaTHI CIOCOOM IISUIBHOCTI 13
3aCBOEHHSM KOHKPETHOTO MaTepiay.

Tpemiti pisenvb € He TUIBKM HACIIAKOM IO€IHAHHS MEPIIMX JBOX, a W Mae 30epiratu sk
CHAJKOEMHICTh MEAAroTiyHOi TpaJuIlii, TaK 1 po3poOKHU HOBUX (OPM, METOMIB 1 METOAUK HAaBYAHHS
MaiOyTHIX YUUTEJIB MaTeMaTHKH, (i3uku Ta iHGopMaTUKH. BukoprucTaHHS BUIBHOTO MTPOTPaMHOIO
3a0e3mevYeHHs] B TIATOTOBIII MaWOYTHIX YYHMTENIB MaTeMaTHKd, (GIi3MKH Ta 1HQOPMATHUKH SIK
mIaThOpPMH €IEKTPOHHOTO HaBYAHHS, 3 OJJHOTO OOKY, JOKOPIHHO 3MIHIOE TPaAWIliifHE HaBYaHHS, a
3 IHIIOTO, € WOTO HACTYMHOI (OpMOIO OpraHizaiii, 10 BIAMOBINA€E COIIAJIBHUM 3aMOBJICHHSIM
1H(OPMAITIITHOTO CYCITUIBCTBA HA 00I3HAHOTO CYy4acHOTO (haxiBIIA.

BucHoBku. TakuM uynHOM, TearoriyHa JAOMUIbHICTE BUKOPUCTAHHS BUIBHOTO TIPOTPAMHOTO
3a0e3mevYeHHsT B MPOIIEC] MIATOTOBKM MAMOYTHIX YYMTEIIB MaTeMaTUKH, (Pi3uku Ta 1HGOPMATHKH
OOIPYHTOBYETHCS] TAKUMHU KPOKAMH:

— TMPOBEACHHA TMOPIBHSUIBHOIO aHalli3y BUIBHOTO MPOrpaMHOr0 3a0e3leueHHs, 110
BUKOPUCTOBYETHCS B HABUAHHI;

— Ha OCHOBI MPOBEJICHOTO aHAI3Y NMPUUHATTS PillIeHb MO0 BUOOPY MPOTPAMHHX MPOIYKTIB
BUILHOT'O MPOTPAMHOTO 3a0€31E€YeHHS B OCBITHIN MISUIBHOCTI;

— 3JIACHEHHS CIUIbHOI KOMYHIKAIIMHOT [ISJIbHOCTI IIIOJI0 BUKOPHCTaHHS BLIBHOTO
MIPOrPaMHOTO 3a0e3MeYeHHs B MaOyTHII nmpodeciitHiil TisIbHOCTI;

— B3aEMHE TECTYyBaHHS Ta HAJAro/PKeHHS OOpaHMX Ta CTBOPEHHUX EIEKTPOHHHUX OCBITHIX
pecypciB.

[lepcriekTHBOIO MOAANBIIUX AOCTIIHKEHb € MPOEKTYBAHHS MOJEINi JIarHOCTUKU IeJaroriyHa
JOLUIBHICTh BUKOPHUCTAHHS BUIBHOTO MPOrPAMHOTO 3a0€3MEYeHHs B MPOIEci MiArOTOBKU
MaiOyTHIX y4UTENIB MaTeMaTUKH, PI3UKHU Ta IHHOPMATHKH.
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to psychological and other influences. The protection of information in computer networks,
in particular from computer viruses, is also considered. The second part of the work considers
the study innovative technologies of information protection by computer specialties students,
in particular at the Lviv Polytechnic National University.

2.3. Vladyslav Pyurko, Anhelina Korobchenko, Svetlana Kazakova. INTERNATIONAL
EXPERIENCE OF PROFESSIONAL TRAINING OF SPECIALISTS IN PHYSICAL
THERAPY AND ERGOTHERAPY IN THE CONTEXT OF THE FORMATION
OF INCLUSIVE EDUCATIONAL SPACE

The article describes the international experience of professional training of specialists
in physical therapy and ergotherapy in the context of the development of the inclusive educational
environment, in particular, attention is focused on studying the features of the formation
of professional training of specialists in physical therapy, ergotherapy based on the analysis
of the content of educational programs of leading higher education institutions in Norway, Austria,
Great Britain, Bulgaria, Portugal. An analysis of the experience of other countries will enable
the use of positive trends in domestic training of specialists in physical therapy and ergotherapy.
The study of the training system of physical therapy specialists in foreign countries proves that it
generally takes into account the purpose and principles of the Bologna process. Most differences
between them is the number of educational and clinical hours. The main organizational and
methodological aspects of the formation of professional training of specialists in physical therapy,
ergotherapy in foreign institutions of higher education is defined: self-study, constant professional
improvement from the first training semesters, interprofessional interaction, stable correlation
of theoretical and practical training, the possibility of internship abroad.

2.4.Leonid Tsubov, Iryna Chorna. USING THE DIDACTIC POSSIBILITIES
OF AFOREIGN LANGUAGE TO FORM THE PROFESSIONAL MOBILITY
OF FUTURE SPECIALISTS IN ECONOMICS

The article reflects the importance of using the didactic possibilities of a foreign language
for the formation of professional mobility of future economists. Didactic principles, styles and
methods of teaching a foreign language in the process of training future specialists in economics,
which will promote better, effective acquisition of knowledge, awareness of their importance and
necessity in future professional activities, which will ensure the formation of students' desire
to learn throughout life. external circumstances. It is substantiated that the practical application
of the relevant didactic principles of teaching a foreign language to future economists
will effectively contribute to the formation of their professional mobility.

2.5.Sami Abuvatfa. METHODS OF TEACHING MEDICAL DISCIPLINES USING
INFORMATION TECHNOLOGY

The article analyses the work and approaches of domestic and foreign scientists
on the implementation of information technologies, the creation and methods of implementation
of distance learning in institutions of higher medical education. The features of the introduction
of distance learning at the Donetsk National Medical University are considered. Described methods
of work, features and examples of using the educational project "NaUrok", educational online tool
Google Classroom, medical computer programs. The author of the article also focuses
on the problematic issues of distance learning in medical disciplines.

2.6. Vladyslav Velychko, Olena Fedorenko. PEDAGOGICAL EXPENDITURE OF USING
FREE SOFTWARE IN THE EDUCATIONAL PROCESS OF PRE-SERVICE
TEACHERS OF MATHEMATICS, PHYSICS AND PHYSICS

The use of information and communication technologies in educational activities cannot be
an end in itself. Each element of the educational process must perform its tasks, solve the functions
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assigned to it, lead to the solution of partial and general tasks. The article is devoted to the issue
of determining the criteria of pedagogical expediency of using free software in the educational
process during the professional training of pre-service teachers of mathematics, physics and
computer science. The article emphasizes the importance of introduction, implementation and
application of new approaches to the educational process in pedagogical institutions of higher
education. It also gives a description of the feasibility of free software using in the educational
process. The methodical purposes which realization by means of use of the free software
is expedient in preparation of pre-service teachers of mathematics, physics and computer science
are presented.

2.7. Stella Gornostal, Olena Petukhova, Ruslan Marchuk. FEATURES OF THE USE
OF INFORMATION TECHNOLOGIES IN PROFESSIONAL DISCIPLINE
DISTANCE TEACHING

Modern directions of teaching professional disciplines in higher educational institutions are
analyzed. The main tasks for teachers, as well as ways of their solving for mastering special
knowledge by applicants for higher education, have been determined. Peculiarities of mastering
the practical component of disciplines are analyzed, which is connected with the need to obtain
special knowledge and skills necessary for a graduate in practical activities. It is shown that
different information technologies are able to increase the informativeness of classes, the quality
of learning, to reproduce different versions of events in a matter of minutes. Peculiarities
of development and application of such forms of distance learning as e-textbook, distance course,
online testing, calculation programs are analyzed. The positive attitude of entrants to the use
of information technologies was noted.

2.8. Nadiya Dubrovina, Lidiya Guryanova, Vira Dubrovina, Yurii Kurnyshev. INNOVATIVE
APPROACHES TO TEACHING SOME SPECIALIZED DISCIPLINES AND
CONDUCTING RESEARCH IN MEDICAL AND SOCIAL PROJECTS

The article considers modern concepts for the implementation of the approach, which requires
a condition of comprehensive care, where the focus is on the individual, which is considered
as a holistic bio-psycho-social being, which is in a certain environment and state of health.
The basic postulates that form the basis of the concept of comprehensive medical and social care
and individualized approach to the needs of the patient are identified. The list of general and
national programs where innovative approaches and models are applied within the concept
of complex medical and social care and patient-oriented approach is given.

2.9. Oksana Ivleva, Lyudmyla Nalyvayko. SUPPORT MEASURES FOR LEARNERS
IN HIGHER EDUCATION

Ukraine's European integration is a major and unchanging foreign policy priority, which
envisages the deepening of relations between Ukraine and the EU in many spheres of life.
The organization of the educational process at the university is based on legal documents and
the purpose of the educational process in the European Higher Education Area is to train
competitive professionals, acquisition of the necessary general and professional competencies
in accordance with the levels of the National Qualifications Framework, as well as opportunities
for personal development. Currently, the traditional education system is facing some difficulties due
to the rapid spread of COVID-19 and the closure of schools and higher education institutions.
Distance learning immediately became a major trend in educational technology, leading
to an increase in demand for online educational platforms. Ukrainian universities are committed
to providing a comfortable learning environment for all students who enroll.
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