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PRACTICE-DRIVEN APPROACH TO THE LEARNING OF THE FUNDAMENTALS OF
DATA PROTECTION IN THE FIELD OF INFORMATICS EDUCATION

Abstract. Based on the analysis of scientific and methodical sources and requirements for the recipients
of contemporary information education, the paper establishes the relevance of the implementation of a
practice-driven approach to the learning of the fundamentals of data protection and the need to develop the
set of relevant practical tasks. According to the aim, the paper depicts the set of didactic tasks of various
types for the implementation of the said approach in the field of information education. Tasks of all types are
designed to form the students’ experience of implementation the earned knowledge to the solution of real-life
problems on data protection issues. Solving of the developed set of tasks will help youth to acquire
sustainable skills of using contemporary data protection tools, to form their socially conscious attitude to real
threats to information security and correct behavior in case of dangerous situations.

According to the current curricula for national educational institutions, training in computer science
courses related to these issues is aimed at forming in students a system of relevant knowledge and skills, and
the acquisition of certain skills. Accordingly, to characterize the developed system of tasks for the
implementation of a practice-oriented approach to learning the basics of data protection. The relevance of the
introduction of a practice-oriented approach to learning the basics of data protection is established and the
need to develop a set of relevant practical tasks is determined. The implementation of such a system of tasks
for the implementation of a practice-oriented approach will help young people gain sustainable skills in the
use of modern data protection tools.

Learning the basics of information security and data protection occupies a leading position in
information education at both secondary and higher levels.

Keywords: fundamentals of data protection, practice-driven approach, information security.
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3ABJAHHA JJIAA TECTOBOT'O KOHTPOJIIO 3HAHB CTYJAEHTIB IHHKEHEPHUX
CIIEIIAJIbHOCTEM 3 BAKOPUCTAHHAM MOBLJIBHUX ITPUCTPOIB

AHoTanisi. Y cTaTTi po3rIAAalOTECS OCOOIMBOCTI 3aCTOCYBAaHHS MOOUIBHUX MPHUCTPOIB I TECTOBOTO
KOHTPOJIIO 3HaHb CTYJACHTIB IH)KCHEPHHUX crelliaibHocTel. Bim3HayaeThes, MO 3a pe3ysbTaTaMHu 3aHsTh 3
npodeciiiHoi Ta MPaKTUYHOI MiTOTOBKU CTYIEHTH, MaiiOyTHI iHXXEeHepH, 3000B's13aHi 3HATH KOHCTPYKILIO
CKJIaJHUX TEXHIYHUX MPUCTPOIB 1 HABUNTHUCS HUMH KOPUCTYBaTUCS. SIK HAcCiIOK, 0COOIMBICTIO IIUX 3aHATH
€ Te, 110 B SIKOCTI BUXIHUX JAHUX 1 pe3yJIbTaTiB BUKOHAHHS HaBYAJIbHHUX 3aBJaHb YaCTO BUKOPHCTOBYIOTHCS
rpagivHi 300pakeHHsI, B TOMY YHCII BEJIMKOTO PO3MIpy.

Bkasyerbcs, mo mig dYac TECTOBOTO KOHTPOJIO 3 BHUKOPHCTaHHSAM MOOIUIBHUX IPUCTPOIB
nepeadavacThCsl MOCTAHOBKA 3aBIaHHA, Tak, 00 pe3ysbTaT HOro BUKOHAHHS MOXKHA Oyno O BigHeCTH 10
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onHi€l 3 THI30BaHUX (OpPM 1 MPOKOHTPOJIOBATH BiJNOBIMHUMHU MeETOJAaMH. BHXOII4M 3 IBOTO
MPOaHATI30BaHi BimOMiI THITOBI (OPMH TECTOBHX 3aBIaHb I KOMII'TOTEPH30BAHOTO KOHTPOIIIO.
Bceranosiieno, 1mo B po3nopsypkeHHi y BukiagadiB 3BO 3apa3 e Benukuil HaOip maONoOHIB s
MPOEKTYBaHHA TECTIB PI3HUX THUMIB 1 mpm3HaueHHS. lle M03BoJsie 3HAYHO PO3MIMPUTH MOKIHBOCTI
MIPOEKTYBaHHS TECTOBUX 3aBJIaHb, K1 BiJ[TOBIIATUMYTh IIiJIIM KOHTPOJIIO 1 3MICTy HaBYAIBHUX TUCIIMILIIH.
3po0iieH0 TPUMYIICHHS, IO 3aCTOCYBaHHS THMI30BaHUX (OPM TECTOBHX 3aBJaHb JUIS TNPOBEICHHS
KOHTPOJIbHUX 3aX0/1iB Ha MOOIIBHUX NPUCTPOSX CTaHE YCHILIHIIINM, SKIIO BPaXOBYBaTH CHELU(IKY 3aHSATb.

Buxonsum 3 ocoOnMBOCTEH IHXEHEPHOI OCBITH BUSIBICHI (OpMH 3aBIaHb, BHKOPHUCTAHHS SKHX
JTO3BOJISIE TIPOEKTYBATH TECTH IS TEPEBIPKH 3a JTOTIOMOTOK) MOOLIBHHX MPHCTPOIB 3HAHb HABUYAJIHHOTO
Marepialy 3 BEeJHKOI KiUIbKIiCTIO TpadiuHMX NaHuX. 3a pe3ylbTaTaMH aHaiizy AiOpaHi i ajanToBaHi aJis
KOHTPOJIIO HA MOOUTBHHX MPHUCTPOsX (JOPMH 3aBJaHb Ha BBEIEHHS CUMBOJIB, Kiacu(ikalilo, MHOKUHHUAN
BUOIp, BIIIOBIIHICTH, MOCTINOBHUN BHOIp 1 BHOPSIKYBaHHsA. HarosjomieHo Ha HEOOXiTHOCTI MPOBEACHHS
MOJANBIINX JTOCI/PKEHb MIOAO BIOCKOHAJIEHHS METOIWKH TECTOBOI'O KOHTPOJIO 3HaHb 3a JOTIOMOTO)
MOOUTLHUX TMPHUCTPOIB.

KarouoBi cioBa: iHXeHepHa OCBiTa, TECTOBHII KOHTPOJb, MOOUTBHI MPHUCTPOi, (HOPMU TECTOBUX
3aBJlaHb, MOOUIbHI TIOJATKHU JJIs TECTOBOTO KOHTPOJIIO.

IlocTaHoBKka mMpo0JieMH B 3arajibHOMY BHIJIAAI Ta OOIPYHTYBaHHA ii akTyajbHocTi. OmHieo 3
YMOB YCHIIIHOTO BWUKOHAaHHS HaBYAJBHHX TMpOrpaM OiNBIIOCTI AMCUMIUIIH iHXXEHEpHOro mpodimo €
000B'si3Kk0Ba po0O0Ta CTyAEHTIB 3 TpadiyHUMU 300pakeHHSIMH. be3 PHUCYHKIB, KPECIeHb, TPHUBUMIPHHX
MOJIENIeH CKJIaHO, YacTO HEMOXKJIMBO, OTPUMATH IUTICHE YSBIEHHS MPO TEXHIUHI 00'€KTH i yCBIJOMUTH,
SIKUM YAHOM (DYHKITIOHYIOTH BY3JIM 1 OKpeMi JeTaii, ki HeoOXiTHO BHECTH 3MIHU B iX KOHCTPYKIIIIO JUIS
JOCSTHEHHS NapaMeTpiB (yHKIIOHYBaHHS, 110 3afaHi.

Hepingko rpadivni gadi € He TUIBKH BHXITHAMHU IJI1 BUKOHAHHS HaBUAJILHUX 3aBlaHb, a  METOIO iX
BUKOHaHHs. ToMy BaKIMBO, 100 MiJ 4Yac MPOBEAEHHS TECTOBOTO KOHTPOIIO TakoX OyB OOCTYN 10
rpadivHUX MaTepiaiiB 1 He MEHII iHGOPMATUBHUX, HIX Ti, 10 BUKOPHCTOBYBAJIKCS Ha €Talri HaB4YaHHS. B
IHIIOMY BHITIAJIKY CTYJIEHTH HE 3MOKYTh 3pO3YMITH 3MICT TECTOBHUX 3aBAaHb 1 MPABUIIBHO iX BUKOHATH.

3acrocyBaHHS MOOUTPHUX NPHUCTPOIB B TMpOIECi HABUAHHS IUCHUILIIH I1HXEHEpHOro mpodimo He
3HIKYE BHMOT JI0 SIKOCTI Bi3yamizauii 300paxeHs At popMyBaHHS BCi€l MOBHOTH 3HAHb MPO KOHCTPYKLIT
MaIllMH a00 NPUHIWIH iX QYHKIIOHYBaHHs. SIK 1 32 TpaguLidHOTO MPOBENCHHS 3aHATh CTYACHTH aKTHBHO
KOPHUCTYIOThCSI TpadiuHuMHU 300pakeHHSIMH, 3aBaHTRXEHHMMHU B cMapToHM abo mnaHmeTd. B pasi
HEOOXiTHOCTI Taki 300paXKeHHs! TOTIOBHIOIOTHCS 32 JOMOMOTOI0 3ac00iB MyJbTUMe/ia ab0 TOAAIOThCS SIK
UTFOCTpaIllil B TEXHIYHUX, HAYKOBHX, TOBIIKOBUX, HABYAIIbHUX Ta IHITNX BUAAHHSX. Y PSJIi BUMAAKIB MOXKYTh

BUKOPUCTOBYBATHCS TIaKaTH, HAAPYKOBaHI HA apKyIlax manepy BeJIMKuX (GopMaris.
Banutanks 01 5 [ 1p [ e[ |dT
3anutaHHa 02: Da DbDCDd T]
Banutanks 03: g [ p[ e[ |dT
3anuTaHHAa 04: ‘:‘a D b D CDd T]
3anuTtaHHa 05: Da D bDCDd T
3anutanks 06: |5 p[ Jc[ |dT
3anutaHHa 07: Da D bDCDd T]
3anutaHHa 08: Da DbDCDd T

MNokasartn pesynsrar

Puc. 1. Ocnosruti ekpan MoOinbHO20 000amKy
[I{o6 mixg yac MpoBENEHHS TECTOBOTO KOHTPOJIO 3a AOMOMOIOI0 MOOUIBHHX MPHCTPOiB 3a0e3neynTH
MOBHOIIHHUHA JOCTYIl 10 TpadiuHuUX FaHWUX CHifl cOpPMYIIOBATH 3aBAaHHS Tak, MO0 iX UTIOCTpaTHUBHY
YacTHHY MOXHa OYJO0 MpeJ sBIATH HE3aJIe)KHO BiJ TpoLeAyp KOHTpoiro. Hampuknan, B MoOUTEHOMY
nmomatky SSUquestionnaire-m [1], mo po3po0iseTsess aBTopaMu (OCHOBHHM €KpaH IOJAaTKy ITOKa3aHWd Ha
puc. 1), Takuii MoJin peanizoBaHO 3aBASKH TOMY, IO 3MICT TECTOBOTO 3aBIaHHS, B TOMY YHCJI PUCYHKH,
MOXe APYKyBaTHCS Ha IalepoBOMY HOCIEBI abo 3a JOMOMOTOI0 3aco0iB BiZOOpakeHHS MYyJbTHMEmia-
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KOHTEHTY BIATBOPIOBAaTHCA Ha €KpaHi. 3a MOOUIbHUM NPUCTPOEM 3ANUILCHI TiNbKH (QYHKIII BBEeICHHS
BIJIMIOBi/IEH CTY/ACHTIB 1 MiABEEHHS MiJICYMKiB KOHTPOJIIO.

TectyBaHHs yCHIIIHOCTI HaBYaHHA CTYIEHTIB 3 BUKOPHCTaHHSM MOOUTBHHX MPHCTPOIB Hependadae
MTOCTAHOBKY 3aBJIaHHs B ()OPMaIli30BaHOMY BHIJIA/I TaK, 100 pe3yibTaT BUKOHAHHS 3aBJaHHSI MOXKHA OyIio
0 BimHecTH 10 onHi€l 3 THII30BaHMX (POPM 1 MPOKOHTPOJIIOBATH 3a BiINOBIZHUMHU MeToaamu. HaBiTe B TOMy
BHIIA/IKY, KOJIM HMIEThCS TPO TMepeBipKy BIMOBii, MOOyIOBaHY SK BIIBHO CKOHCTpyioOBaHa (pasza, CIif
BpaxoByBaTH, LIO LI¢ BCHOrO JIMIIE O/HA 3 (JOPM TECTOBHX 3aBAaHb, KA BUMArae 3aCTOCYBaHHsI aleKBaTHOT
BHUMIPIOBAIBHOI MTPOIIETYPH, HAIPHUKIIA, Y BUTIISAI BiATEPMIHOBAHOTO KOHTPOJIIO BUKJIAadeM.

AHami3 ocraHHix myOaikamii Ta gocaimxkeHb. [Ipobmemam po3poOKkM THUITOBMX (OPM TECTOBHX
3aBJ]aHb MPHUCBAYCHO 3HAYHY KUIBKICTB POOIT BITYM3HIHHX 1 3apyOiXKHUX aBTOPIB, Takux sk B. C. ABaHecoB
[2], I. €. Bynax, M. P. Mpyra [3], P. JI. JIinn [4] Ta in. 3aBnsku BUKOHaHIM HUMH Kiacuikalii iCHyrOUnX i
KOHCTPYIOBaHHI HOBUX ()OPM TECTOBHUX 3aBJIaHb B pO3NOpsyKeHHI Bukianavis 3BO 3apas e Benmukuii Hadip
ma0IoHIB U1 MPOEKTYBaHHS TECTIB PI3HUX THINIB 1 mpu3HadeHHs. lle 3HAYHO PO3MMPIOE MOXKIUBICTH
MIPOEKTYBaHHS TECTOBUX 3aBJaHb B MAaKCUMAJIbHOMY CTYIICHI BIATOBIAHMX 3MICTy HaBYaJIbHUX JUCLUILTIH 1
LISIM KOHTPOJTIO.

B eBponeticekomy cranmapti IMS QTI [5] HaBeaeHi BiIOMOCTI PO CIIOCOOU OMKCY TECTOBUX 3aBJaHb 1
BapiaHTIiB BigIOBifel, ohopMIleHI y BUTISAAI PO3ZIiIy eBporeiickkoro cranmapTy IMS Global Learning
Consortium. B HbOMy periamMeHTYIOThCSI BUMOTH JI0 T€CTOBOTO KoHTpouto B po3aimi QTI — Question and
Test Interoperability (yridikoBani muTaHHs i TecTH). JJIT CTBOpEHHS CTaHmApTy OyJu 00'€IHAHI 3yCHILISA
OCBITHIX yCTaHOB, JICP’KaBHHX OpPTaHiB 1 MPeJCTaBHHUKIB MPOMHCIOBOCTI. Pe3yipraTom crano cTBOpeHHs
yHi(piKOBaHUX IHCTPYMEHTIB JIJIs OIIIHIOBAHHS PE3yIhbTAaTiB HABYAHHS.

OpHak TecTOBHH KOHTPOIb HE 3aBXKIM J03BOJISIE BpaxyBaTd cnenn@iky iHxeHepHOi ocBiTh. IcHyroui
TIpoTpaMHi MPOAYKTH JJII TECTYBaHHS B OCHOBHOMY OPI€HTOBaHI Ha 3aCO0WM KOMITIOTEPHOI TEXHIKH, & OITHC
MOOUTPHHMX JOAATKIB JUJIsl TECTOBOTO KOHTPOJIIO 3HaHb B IyOJiKallisx Maibbxke He 3ycrpivaerbcs. Cepen
Bimomux cmig BigzHaumtd gogatku ZIPGRADE [6] i Test4Edu [7]. B 000X HHX MamOTh OOMEKEHHIA
(yHKUIOHAN 1 HE BHUKJIIOYEHO, IO iX 3aCTOCYBaHHA Ui HEPEBIPKM 3HAHb CTYACHTIB 1HXXEHEPHHUX
cremianbHoCTel craHe HeedexktuBHUM. KpiMm Toro, B momatky Test4Edu He momyckaeTbcs MOMKIHMBICTH
BKJIIOUEHHS IpadiuHuX UIIoCTpaliil B TeCTOBI 3aBaHHS 1 TOMY BiH MOke OyTH BUKOPHCTaHUH U1 IEpeBipKU
pe3yIbTATIB 3aCBOEHHS IOCUTH BY3bKOTO KOJIa HABYAJIbHUX MaTepialib.

MeTta HanMCaHHA CTATi: MPOAHATI3yBaTH BiJJOMi OMMCH TUMIOBHX (POPM TECTOBHX 3aBJaHb, BUOPATH i
alanTyBaTH TaKi, [0 MOXHA BUKOPUCTOBYBATH JIJIsl TECTOBOTO KOHTPOJIIO 3HAHb 3 JUCLUILIIH iH)KEHEPHOTO
PO iITI0 3 BEMHUKOIO KiIBKiCTIO TpadivHIX MaTepialis.

IMopannsi ocHOBHOro Martepiany gociimkenHsi. Ha puc. 2 Ha3Bani ocHOBHI (opMu 3aBHaHb, sIKi
MOXXYTh OyTH BHUKOPHCTaHI Il 4Yac PO3POOKM TECTiB /il KOHTPOJIO 3HaHb CTYACHTIB I1HXKEHEPHUX
CHeLiaIbHOCTe 3 BHUKOPUCTaHHSAM MOOUIBHHX NPHUCTPOiB. YacTMHA 3 HHUX 3aCTOCOBYETHCS HIMPOKO,
HaIpuKiIaa, BUOip omHiel abo KiIBKOX BiATOBimeH 3 HaBEACHWX B 3aBIaHHI MPAaBWILHUX 1 HEMPABMIBHHUX
BapiaHTIB, iHII piJlle — YIOPSAKYBaHHS, MOCTiTOBHUHN BHOIp wiseil Ha rpadiuHoMy 300paxkeHHi Ta iHIIi.

MHoKHUHHHNH BHOIp

[ BBeneHHSI CHMBOIIIB Knacudikaris ]
3ABJJAHHA
BinmoBinHICTE TlocmimoBHHI
BHOIp

YaopsiaxyBaHHSA

Puc. 2. OcrosHi ¢hopmi mecmosux 3a8dams

B ommci nepepaxoBanux Ha puc. 2 GopM TECTOBHX 3aBAaHb HE MOJAETHCS apryMeHTalis Ha KOPUCTb
3acTOCYBaHHS OyIb-SIKO1 3 HUX JUII KOHTPOJIIO Ha MOOUTFHUX MPHUCTPOSIX. SIK MpaBMIIO Taka apryMEHTAIlis €
HEKOHKPETHOI0, HOCUTH 3arajbHUi XxapakTep i 3a ii 3MiCTOM HEMOXXJIMBO BHOPaTH 200 BiAXUIMTH NPUHHATTS
OJTHO3HAYHOTO pinieHHs. Hanpukiaza, 6aratbMa aBTopaMu He peKOMEHTy€ThCSI BAKOPHCTOBYBATH 3aBJIaHHS,
B SIKUX MICTATBCA KPiM NPaBWIBHUX TaKOXX HEMPABHIBLHO CPOPMYIHOBaHI BiAmOBiAi. Jlo HEMOMIKIB Takux
TECTOBHX 3aBJaHb BiTHOCATH T€, U0 CTYyAEHTH 3HAHOMIISITHCS 3 HEMPAaBHIBHUMH BiJNOBIISMH i MOXKYTH iX
3amam'sTatd. TUM camMUM B TIpOIleCi HaBYaHHS y HHUX MOXYTh OyTH copmoBaHi xuOHI 3HaHHA. OmHAK
MPaBWILHUM € 1 3ayBaKEHHS NPO Te, U0 HASBHICTH 1 MPaBHJIBHHUX, i HEIPABUIBHUX BiJIOBiIEH CTUMYIIOE
CTYIICHTIB JI0 aHAJIi3y, 1 AKIIO BUKJIIOYATH WMOBIPHICTh BraayBaHHS, TO BUOPATH NMPaBUIHHY BiANOBIIb BOHU
3MOXXYTb TUTBKH B pa3i, KOJIU 3HAIOTh KOHTPOJIHOBAaHUI HABYAILHUI MaTepia.
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He craBnstum mig CyMHIB 10 apryMeHTallilo, 1 HaBiTh 0araTto B YoMy MOTOIKYIOUYHCH 3 HEI0, TPOTeE, CIiJ
3a3HAYUTH, IO TITBKA PO3POOHUK TECTIB CHIIBHO 3 BHKJIAIadeM MOKE NMPUHHATH OOTPYHTOBAHE 1 3BayKEHE
pilleHHS TPO Te, HACKIABKK Ti 4K iHII (OpMHU TECTOBHX 3aBJaHb BIiANOBINAIOTH cHeUUdill AaHOTO
HaBYaJbHOrO Matepiany. TomMy HEOOXimHO HaJaTH B PO3IMOPSAIKEHHS BUKIAAada I1HCTpYMEHTapiid 3
MaKCHMaJIBHUM Ha0OpOM THINOBHX (OpM, IO J03BONsIE BUOpAaTH HAHOLIBII NPUHHATHUHA MIa0JIOH JUIS
CTBOPCHHS TECTOBUX 3aBJIaHb CTOCOBHO KOHKPETHOI TeMHU a00 muciuiiIinu. O4eBUIHO, IO BC1 MPOTIOHOBAHI
BUKJIaga4yeBi GpopMu 3aBiaHb MOBHHHI OyTH peasi3oBaHi B pasi MIPOBEACHHS TECTYBaHHS 3 BUKOPUCTAHHAM
MOOUTEHUX TIPHUCTPOIB.

[Ipoananizyemo oOcHOBHiI (pOopMH TECTOBHX 3aBJaHb ISl KOHTPOJIO 3HaHb CTYJEHTIB iHXEHEPHHUX
CHeLiaTbHOCTEH 3 BUKOPUCTAHHSIM MOOUIFHHUX MPUCTPOIB.

Mmuoocunnuti 6ubip. 1le TpanuuiitHa ¢opMa 3aBIaHb B TecTaxX 3 OUIBIIOCTI ITUCIUILIIH, B TOMY YHUCII
npodeciiHol Ta NPaKTUYHOI MIATOTOBKM CTYACHTIB I1HXKEHEPHUX cremiaibHocTell. OpHak mmMpoka
TIOITUPEHICTH MOB'A3aHa He 3 i 0COOJIMBUMU BIACTUBOCTSAMH, a BUKJIMKAaHA PaJille iCTOPHIHUME IPUINHAMH,
OCKUIBKH 1€ OJIHA 3 TIepIIuX (opM, sIKa Tovaia BAKOPHUCTOBYBATHCS [UIsl IPOBECHHS TECTOBOTO KOHTPOJIIO.

3a KOHCTPYKIIEI0 TECTOBE 3aBIaHHS CKIAJA€ThCS 3 IHCTPYKINI CTY/IEHTOBi, OCHOBHOI YacTHHH, JIie
MICTATBCS TBEPXKCHHS a00 MHUTaHHSA, 1 IepepaxoBaHi Micis Hel anbTepHATUBY JJis1 BUOOPY 3 HUX OnHieT abo
KUJTBKOX TIPaBMJIBHUX BiITIOBIICH.

VMoBipHicTh BragyBaHHs

P ="222. 100%, (1)
Ny
Jie No — KUTbKICTh IPaBUJIBHHUX BapiaHTIB BIATIOBIII;
N, — KUIbKICTh aJIbTEPHATUBHUX BiJIIIOBIICH;
Mo — KITBKiCTh BiNOBIiJIEH, SIK1 CTYIEHT 3HAE.

To06To 31 301IBIICHHIM KUTBKOCTI aJbTePHATHBHUX BiIMOBiJge WMOBIPHICTH BraJlyBaHHS 3MEHIIY€ThCS.
Tak, SIKIIIO CTYAEHT HE 3Ha€ BiANOBiAL, TO 332 TPHOX aJbTEPHATHBAX WMOBIPHICTH BragyBaHHs ckiane 33%, 3a
YOTHPBOX — 25%, 3a m'satu — 20%. OgHak iX KiTbKICTh pigKo OyBae MOHAA YOTHPH - M'SATh, OCKUIBKH CYTTEBO
3pOCTa€E 4Yac 3aCBOEHHS CTYACHTAMH 3MICTY 3aBJaHHS B MOBHOMY OOCS3i 1 KpiM TOTO 3a3BHYAi BaXKKO
chopMyBaTH BEUKY KiJIbKICTh PiBHOLIHHUX aJbTEPHATHB.

[Ipuknam TecroBoro 3aBmaHHA. YnM € KOMILIEKC 3ac00iB BUMIPIOBAaHb IJIs BIATBOPEHHS METpa depe3
JOBXKHHY CBITJIOBOT XBHIIi?

a) eTaJIOHOM OAMHMIN (PI3UIHOT BEIMINHHY;

b) pobounm 3acO00M BUMIpIOBaHb;

C) IPSIMAM METOJIOM BHUMipIOBaHb.

[IpaBunpHa BiAMOBIAE a. SIKIIO CTYIEHT HE 3HAE YKOJHOI BiAMOBIML, TO 32 €IUHOI MPaBUIIHHOI BiMOBi/i
H“MoBipHicTh BraxyBaHHs P = 33% (3a ABOX npaBWIBHHX BiINOBinel Oyna 6 67%).

Bionosionicms. Ha BimMmiHy Bif 3aBJaHb HA MHOXXHUHHUU BHOIp B IaHOMY pa3i HEMae HeNpaBUIbHUX
aNbTEPHATUB 1, SK HACHIJO0K, BHUKJIIOUAETHCS MOXKIHUBICTh 3allaM'iTOBYBaHHS CHEIIabHO JOJaHHUX
BiJINIOBiJIel 3 MOMHUIKaMHU. 3a BEJIMKOT KUTBKOCTI 3iCTaBIIOBAHUX €IIEMEHTIB MOKHA KOMIUIEKCHO TIEpEBIpUTH
YCHINIHICTh 3aCBOEHHS 3HAYHOTO 3a O00CATOM HAaBYaJIBHOTO Marepiany. 3 OOJaBaHHSIM MOPIBHIOBAHUX
€JIEMEHTIB 301IbIIY€ETHCS Yac ISl O3HAHOMIICHHS 3 TEKCTOM 3aBJaHHS 1 3HAYHO 3POCTAE CKIAIHICTb.

3a KOHCTPYKIIIEIO JI0 TECTOBOTO 3aBJaHHS BKJIFOYAIOTHCS JIBA CIMCKH €JIEMEHTIB, SIKI HEOOXIIHO
3ICTaBUTHU OJMH 3 OJHAM. EJIEMEHTH MEpIIoro CIUCKY 3alMcaHi B PSIOK 1 X MOTPiOHO 3iCTAaBUTH 3 IHITUMHU
eJIeMEHTaMH, TIEpepaxOBaHUMH B CTOBITUHUKY .

VIMOBipHiCTh BragyBaHHS )

= 100%, @)
ne N¢— KiJIbKiCTh €JIeMEHTIB, 110 MePEeMillyI0ThCS;
M, — KITBKIiCTh BIATOBINEH, K1 CTYIEHT 3HAE.

VIMOBipHiCTh BrayBaHHs aHAJOTi4YHA 0 BapiaHTy 3 TECTOBHMH 3aBJAHHAMH HA MHOXKHMHHHMI BUOIp, aje
3a PIBHOI KUTBKOCTI albTepHATUB WMOBIPHICTH BraJyBaHHS MEHIA, HiXX B 3aBAAHHSAX HA MHOKWHHUHA BHOIp.
He BukmoyaeTscst aBTOMaTHYHUIA BUOIp MPaBUIIBHOI BIINOBII MPH BCTAHOBJICHHI OCTAaHHBO1 BiAMIOBIIHOCTI,
SIKIIIO TIeper UM Ai0paHi Bei 1HIII Tapy eJIEMEHTIB.

[pukian TecToBOro 3aBAaHHA. BKaxiTh, SKi MOCAIKK 3aCTOCOBYIOTH [UIS TIEPEPaxOBaHUX HIKYE CXEM
HaBaHTaXEHHS (KO)KHOMY €JIEMECHTOBI CTOBITUYMKA 3ICTABTE OJIUH CIIEMEHT PSIKA).

[Nocanku: a) nepexinna, b) 3 3a30poM, C) 3 HATSITOM.

CxemH HaBaHTaKEHHS:

- MICIIEBA;

- KOJIMBAJIHA;

- UUPKYJIsLiiiHA.
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[IpaBunbeHa BiAMoOBiAs b, a, C. ﬁMOBipHiCTb BraJlyBaHHsl, SKIIO CTYJCHT HE 3HA€E XKOIHOI BiAMOBII,
P=17%.

Knacughixayisn. TlepeBipsitoThCs BMIHHS 3HAXOJUTH 3arajbHi 03HAKH, 32 SKMMU MOXHA 00'€HATH
KiJTbKa MOPiBHIOBAHUX O00'€KTIiB B OAHY Tpymmy. € pizHOBHIOM (DOpMH 3aBAaHHSA Ha BIATOBITHICTH i
3BOAMTHCS 10 Hel, AKIIO KUJIBKiCTh KpUTepiiB Ajs kiacugikanii JOpiBHIOE 4yMciy eneMeHTiB. OgHak
BiZIpI3HAETHCSA BijJl 3aBJaHh HA BIATOBIAHICTH MIIBUINEHOIO CKJIATHICTIO, 0COOJIMBO SKIO CKJIaIeHO
TaK, IO 32 KOXXHUM 3 KPUTEPiiB BKJIIOUEHO Pi3HY KiJIbKICTh €JI€MEHTIB.

3a KOHCTPYKIIEI0 TECTOBE 3aBAaHHSA € TaOJUICI0 3 3allHCAaHHUMU B 3aroJIOBKY KPHUTEpPiIMHU
kinacu@ikarii i CIUCKOM €JIEMEeHTIB, AKi MOTPIOHO PO3MOMIIUTH B CTOBITYMKAX TaOIHUIN BiJMOBIAHO 10
nux KputepiiB. KinbKicTh CTOBMIIIB BU3HAYAETHCS UYHMCIOM KpPHUTEpiiB Kiacudikamnii i TEOpeTHIHO
HeoOMexKeHa.

MMoBipHiCTh BrayBaHHs

P = v 100%, 3)

ne Ty — KiTbKICTh KPUTEPIiB KiIacuikalii;
Nk — 3aranbHa KiTbKICTh KJIacu()iKOBaHHX €IEMEHTIB.
[Ipuxiag rectoBoro 3aBnanad. KnacudikyBaru HaBeIeHI MaTEMaTHYHI 3aJIS)KHOCTI 32 iX 3aCTOCOBHICTIO
B PO3PaxyHKOBHX METOAMKAX 3a0€3MEUYCHHS TOYHOCTI JIAHOK PO3MIPHOTO JIaHIfora (MEeTo | 3a0e3MedeHHS
ITOBHOT B3a€EMO3aMiHHOCTI HE BPaXOBYBAaTH).
Po3paxyHKOBI METOIUKH

1. 3BopoTHa (KOHCTPYKTOPCHKa) 3a/1a4a. 2. IIpsima (mepeBipodHa) 3amava:
MateMaTu4Hi 3aJ1e)KHOCTI:
a) m—1 b) TAg 0 &
L. |Z T4 - 2 5mY(0,45- YD + 0,001 - D) Z”f —V
Ko E i=1
i=1
d T4 e) TAp-k; f) TA,
m—1 nmo0,45- YD +0,001- D)2 k3 ;s m—1

pasunera Bignosias 1) b, d, e, f; 2) a, c. ViMoBipHicTs BrajyBaHHs, AKIIO CTYNEHT HE 3HAE HKOIHOI
Biamosigl, P~1,5%.

Bnopsokyeanus. J103Bomsie TIepeBIpUTH 3HAHHS Ta BMIHHS, SKi HEOOXiIHI JUTsl BAKOHAHHS PO3PAXyHKIB,
MIPUITOMIB POOOTH Ta IHIIMX i BINMOBIAHO O €IWHOI MPaBUILHOI MOCIIAOBHOCTI. € OAHIEI0 3 HAWOLIBII
npocTux (OpM TECTOBHX 3aBIaHb Ha BHSBICHHS C(OPMOBAHOCTI HAaBYAIBHHX 1 NpodeciiiHUX yMiHb.
JlomyckaroThCsl pi3HI CTyIIEH] IeTaizaiii i HeoOMeXXeHa KUTbKICTh eJIEMEHTIB PAaH)KOBAHOTO CIIHCKY.

3a KOHCTPYKII€I0 TECTOBE 3aBIaHHS MICTUTh HEpPAaH)XOBAaHWH TMepeNik O0'€KTIB 3 BIOPSIKOBAHOI
MmocIiToBHOCTI. J[7I1 BUKITIOYEHHS MMiKa3KH O0'€KTH TEpPEeNiuyroThCs B OJHHHI, iX Ha3BU — B HAa3UBHOMY
BIIMIHKY 1 B OJJHOMY peecTpi, a HEOOXiHI MaHIMyJsii 3 HUMU BHPaXKarOThCS JI€CIOBOM y HEBU3HAUYCHIN
dhopmi.

MMOBipHiCTh BrayBaHHs.

P= ﬁ 100%, @)
ne Np — 3aranpHa KiJTbKiCTh PAaH)KOBAaHHUX EJIEMEHTIB.

[Mpuknan TtectoBoro 3aBmaHHs. Jlias KOMOIHOBaHOI MOCAAKH BKaXiTh NPaBWIBHY TIOCIHiZOBHICTH
BH3HAYEHHS HMOBIPHOCTI yTBOPEHHS MOCAZOK 3 HATATOM 1 3 3230pOM:

a) 3HalTH TabnnuHe 3HaueHHs QpyHKLiT D(z);

b) pospaxysaru cepeqHbOKBaApPATHYHE BiIXHIEHHS 3a30py (HATATY);

C) BCTAHOBHUTHU MMOBIPHICTh HATATY 1 3a30pY;

d) BU3HAYMTH MEXI1 IHTETpyBaHHSI.

[IpaBuneHa Bignosine b, d, a, c. IMOBipHiCTh BrajyBaHHs, SIKIIO CTYACHT HE 3HAE YKOJHOI BiATOBIi,
P=4%.

Hocnioosnuii 6ubip. @opmMa B OCHOBHOMY NpH3HAYCHA JJIsI TECTIB MEPEBIPKH 3HaHb OOUYMCIIOBAIBHUX
QITOPHUTMIB, TIPOIICITYP BUKOHAHHS [il, €JIEMEHTHOTO CKJIAAy KOHCTPYKIII BHPOOIB MaIImHOOYTyBaHHS,
CTPYKTYpHHX CKJIaZOBUX CXeM, IpadikiB, Aiarpam i pifue ajist nepeBipku yMinb. HaiOinbi eeKTHBHO A
TIEPEBIPKU 3HAHBL PO3TATY)KCHHX aJTOPUTMIB 1 CTPYKTYp TpadidHUX 300pa’keHb 00'€KTiB, pO3TOPHYTHX Ha
TUTOMIHMHI 00 B TIPOCTOPI.

3a KOHCTPYKII€I0 /O TECTOBOTO 3aBJaHHA BKIIOYAEThCSH TpadivyHe 300pakeHHS 3 TO3HAYCHHMHU
MIIICHSIMH.

MMOBipHiCTH BrayBaHHs
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p— l N
AT
ne N, — KinbKicTh MileHed Ha rpadigHoMy 300paskeHHi.

[Mpukiaa TecroBoro 3aBiaHHsA. BkaxiTh B HEOOXiHIiM MOCIIJOBHOCTI €IEMEHTH KIHEMAaTUYHOI CXCMH
(puc. 3) TakuM 4YWHOM, OO Yepe3 CKIaJeHWH 3 HUX JIAHIFOT 3a0e3ledyBajacsi MaKCHMallbHA IIBUAKICTH
00epTaHHS IIIUHICTS.
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Puc. 3. Kinemamuuna cxema

[lpaBuneHa BimmoBime a, d, b, e, h, j. ﬁMOBipHiCTB Bra/lyBaHHsl, SKIIO CTYACHT HE 3HA€ KOIHOI
Bigmosiai, P=0,00003%.

Beeoenna cumeonis. 1le HalOIIBII TIPOCTa 32 KOHCTPYKIIiEIO0 opMa TECTOBOTO 3aB/IaHHS, BiIIOBIIs HA
ke QopMyeThCsl HAOOPOM CHMBOJIB, IO BBOAATHCS 3 €KpaHHOI KiaBiaTypu. SIK mpaBmio, Taka ¢opma
NpU3HaYeHa JUId BCTAHOBJICHHS 3HAHb KOHKPETHUX BiIOMOCTEH 3 HaBUAIBHOTO MaTepiaiy, siKi MOXYTh OyTH
nojaHi yepe3 uncio abo oOMexxeHy KibKicTio OykB. Hanpukiaz, 3 i JOMOMOToI0 MOXHa CKJIACTH 3aBIaHHS
JUTS TIEPEBIPKH 3HAHHS BJIIACTUBOCTEH 00'€KTiB MAIMHOOYIyBaHHA, IO BUPaXEHI KIIBbKICHO, X TEXHIYHHX,
E€KOHOMIYHHX XapaKTEPUCTUK TOLIO.

3a KOHCTPYKIIIEID TECTOBE 3aBJaHHS TPEACTABISE COOOI0 TMOSCHIOIYY YacTHHY, B SIKIH MICTAThCA
po3’sicCHeHHsI ab0 MUTaHHS 1 TOJe BBEJACHHS IJIS MiIICTAHOBKM OOMEXeHOI KiIbKOCTI anaBiTHO-IUPPOBUX
CHUMBOIJTIB.

VIMOBipHiCTh BraJyBaHHS BH3HAYAETHCA 3a CTATUCTHYHHM aHAIi30M KOHTPOJIHOBAHHX HABYATIHHHX
TEKCTIB, 32 SKOTO BCTAHOBIIIOETHCS MOBTOPIOBAHICTh OKPEMHX CHMBOJIB, iX IMOE€JIHAHb, OKPEMHX CIiB abo
rpyn ciiB. B pasi He3ane:xxHOTO A00OPY CUMBOIIB i 0€3 ypaxyBaHHS CHHTAKTHKO-CEMaHTHYHOI CTPYKTYpPH

TCKCTY PO3PaXOBYETHCA 3a q)OpMYJIOIOZ
i=n

P= HPE- (6)

ne P; — liMoBipHicTh mosiBU angaBiTHO-IU(PPOBUX CUMBOJIB B KOHTPOJILOBAHOMY TeKCTi. CTOCOBHO OyKB
HAI[IOHATBHUX an(aBiTiB BH3HAYAIOTHCS 32 CTATUCTUYHUMU TaOIUIIMH 4acTOTH TOsBH (Hampukian, [8]),
Uil nudp mosiBa piBHOWMOBIpHa (Hampukian, OiHapHe oOuucnenHs P =(0,5; BicimkoBe — P =0,125;
necsatkoBe — P = 0,1 To1o);

N — KUTBKICTh KOHTPOJIIOBAHUX CHMBOJTIB.

[Mpuknan TecroBoro 3aBaanHs. Bka3aTu unciioBe 3HAYSHHS I[iHM MOAUTKY ONTiMeTpa (BiAMOBIAb 1aTH B
MiTiIMETpax).

[TpaBunpHa Binmosias 0,002. ﬁMOBipHiCTL BraJlyBaHHsI, SIKIIO CTy/IeHT He 3Hae Biamoiai, P=0,0001%.

BucnoBku. IIpoBenenuii aHami3 TUMOBUX (OPM TECTOBHX 3aBIaHb MIATBEPIKYE MOMIUBICTH
PO3IIMPEHHS CIEKTpa TECTIB, CTBOPIOBAHUX JUI KOHTPOIIO 3HAHb CTYICHTIB iIHKEHEPHUX CHEMiaTbHOCTEH.
BpaxyBaHHS BIacTHBOCTEH PO3IIITHYTHX (JOPM J03BOJISIE CTBOPIOBATH 3aBIAHHS 3 BPaxXyBaHHAM crenuQiku
KOHTPOJIbOBAHOTO HAaBYAJHHOTO MaTepiamy. Y BCIX HUX 3HIMAalOThCI OOMEXKEHHS Ha BUKOPHUCTAHHSA
rpa¢iyHUX iTIOCTpamniif B pa3i TECTOBOTO KOHTPOJIIO 3 BUKOPHCTAHHAM MOOUTBHHX MPUCTPOIB, IO iCTOTHO B
pa3i HaBUaHHS AUCHUILTIH Tpo¢eciiiHOl Ta MpaKTUIHOI MiITOTOBKM MalOyTHIX iHkeHepiB. 3a HEoOXimTHOCTI
B SIKOCTI 11A0JIOHY 3aBIaHHS MOXKHA BUOpaTH Taky TUIOBY GOpMy, 3a SIKOI 3Beie 1O MiHIMyMY HMOBIpHICTh
BiJIrayBaHHS MPaBUIHHOI BiIOBIII.

OHOYACHO CJiJT 3a3HAYMTH, IO 3aCTOCYBaHHSI aJallTOBAHUX TUIOBHX ()OPM TECTOBUX 3aBJIaHb 3HIMAE
TUTBKH YaCTHHY OOMEKECHb Ha BHKOPHCTAaHHS MOOUTBRHUX TMPHUCTPOIB IMiJl 9ac KOHTPOJIO 3HAHb CTYICHTIB
IHKEHEepPHHUX creniadbHocTel. ToMy poOOTH B HAampsIMKy X PO3BHTKY Ta YAOCKOHAJICHHS METOJUKU
NPOBENICHHST KOHTPOJIO 3HAHb CIiJl TMPOJOBXKUTH. BiIKpUTUMH 3alUINAIOTBCS MUTAHHS TPOTPaMHOT
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peamizanii TecTiB i3 3aBAaHHSIMM, CIPOEKTOBAHUMH 3 ypaxyBaHHSIM HOBHX MOXJIMBOCTEH, iMIUIeMeHTamii
MIpOTpaMHOTo Koy Ha 0asi onmepamiiaux cucreM Android, i0S 1 iHmmx.
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Oleksandr M. Aleksieiev, Tetiana Y. Malandii, Alina S. Moshna

TASKS FOR KNOWLEDGE TEST CONTROL OF ENGINEERING STUDENTS
ON MOBILE DEVICES

Abstract. The article discusses the features of the use of mobile devices for knowledge test control of
engineering students. It is noted that according to the results of classes on professional and practical training,
students, future engineers, are required to know the design of complex technical devices and learn how to use
them. As a result, the peculiarity of these classes is that graphic images, including large ones, are often used
as the initial data and the results of the fulfillment of educational tasks. Therefore, it is important that, during
control events, students also have access to graphical information similar to that used at the training stage.

It is indicated that during the test control using mobile devices, the task is supposed to be set so that the
result of its execution can be attributed to one of the typed forms and controlled by appropriate methods.
Based on this, the well-known standard forms of test tasks for computerized control are analyzed. It is
established that now at the disposal of instructors there is a large set of templates for designing tests of
various types and purposes. This allows you to significantly expand the design capabilities of test tasks that
will meet the objectives of control and meet the content of academic disciplines. It's been suggested that the
use of typed test tasks forms for conducting control events on mobile devices will be more successful if we
take into account the specifics of the classes.

Based on the features of engineering education, task forms have been identified that allow you to design
tests for testing on mobile devices knowledge of educational material with a large amount of graphic data.
Based on the results of the analysis, the forms of tasks for entering characters, classification, multiple choice,
correspondence, sequential selection and ordering were selected and adapted for testing on mobile devices.
The need for further research on improving the methods of knowledge test control on mobile devices is
noted.

Keywords: engineering education, test control, mobile devices, test task forms, mobile applications for
test control.
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