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IlocTanoBka mpodiaemMu y 3arajJbHOMY BHUIJIAAI Ta ii 3B’A30K 3 BaKJIUBMMH HAYKOBMMH Ta
NPAKTUYHUMHU 3aBAAHHSAMHU. 3alpoBaLKCHHS KapaHTHHY 3MIHWIO TPAguIliiHANA OCBITHIH TpoIrec,
3MyCHBIIM 3aKJIaJM BHUIIOT OCBITH IPHCTOCYBATUCH [0 HOBOI PEAIBHOCTI IUISXOM 3allpOBAJKCHHS
JucTaHuiiHoro (opmary HaBYaHHS 3 BHUKOPUCTAaHHSM pi3HUX BeO-cepBepiB, iaTdopM, pecypciB Ta
comiadbHUX Mepex. BipryamsHe (umdpoBe) cepeloBHIlle HABUAHHS Ja€ 3MOTYy HE TiJIbKH 3a0e3MeunTH
TepeaaBaHHs 3MICTy HaBUAIBHUX IUCITUIUTIH, CITITKYBAaHHS Ta B3a€EMOJIII0, aje W 3AIMCHUTH OITIHIOBAHHS
3100yTHX CTYJICHTAMU 3HaHb i HABUYOK [1].

Juia minBuieHas epeKTUBHOCTI KOHTPOJIO 3HAaHb Ta YMiHb CTY/ACHTIB y IWCTAHIIHHOMY HaBUYaHHI
MOXXYTh BUKOPHCTOBYBATUCH Pi3HI BUAM Ta METOIH MEAAroTiqHoTo KOoHTpoIto. [lonepenHiil KOHTPOJIbh 3HAHb
(o movaTKky HaBUAHHS) TO3BOJISIE BUSIBHTH MOYATKOBI 3HAHHS CTYJCHTIB, MOTOYHHH — BU3HAYMTU PiBEHb
3aCBOEHUX 3HaHb (MOXKE MPOBOIMTHCS MICHA KOXXHOTO 3aHATTA a00 Micisd HOBHUX BHMBYCHHX IIOHSTH),
TEMaTUIHUI — BHUSIBISIE PIBEHD 3aCBOEHHS TeMH a00 po31iry (IIPOBOAMTHCS ITiCJISI BUBYCHHS TIEBHOI TEMH),
MiZICYMKOBUH / CEMECTPOBUI — BH3HAYMTH 3aCBOEHHS 3HAHb 3 MpeaMera B IIoMYy (TPOBOIUTHCS B KiHII
ceMecTpy y ¢opMi icuTy), arectarlis 3700yBadiB BHIOI OCBITH — KOMIUIEKCHA MEPEeBipKa 3HaHb 3100yBaviB
y ¢opmi atecrauiiiHoro icmury. [Ipy 1IBOMYy MOXYTh BHUKOPHUCTOBYBAaTHCh TECTOBHH METOA KOHTPOJIIIO
(TIpoBOAMTHCS B AWCTAHIIMHIN crcTeMi KypCy), MUCHMOBUH (HANMPUKIIA, HAITUCAHHS €ce, 110 BiACHIIAIOTHCS
Ha MepeBipKy 4Yepe3 iHTepHET-TEXHOJIOTIT) a00 YCHHIA 3 BUKOPHCTAaHHS ay/Ii0- Ta BiI€OKOH(EPEeHIIiH.

1 cTBOpEeHHS eKx3aMeHaIliitHuX OineTiB 0COOIMBO KOPUCHUMH € BiJJKPHUTI 3aIIUTAHHS 32 THUIIOM €ce,
SKi TIepen0avyaroTh OTPUMAaHHS PO3rOPHYTOI MMCHMOBOI BiMIOBI NI HA 3anmuTaHHsA. Ha AyMKy mocmimHukiB [2],
1€ I03BOJIUTH MPOBECTH TTMOWHHY OI[IHKY 3HaHb TOTO, XTO HABYAETHCA.

[Iponenypa mpoBelcHHS KOHTPOJBHUX 3aXOIiB Yy IOUCTaHLUIHHOMY peXHMi MOBHHHA Mependayatu
inmeHTr(ikamiro 0ocoOu CTyJeHTa, KOHTPOJb TPHUBAIOCTI BUKOHAHHS 3aBlaHb; BapiaTHBHICTH (popMyBaHHS
3aBJJaHb KOHTPOJIbHUX 3aXO0JliB 3 BUKOPUCTAHHSM aJITOPUTMIB BUIIQJIKOBOTO BUOOPY 3anmuTaHs [3, 4].

[Ipobnemy 00’€KTUBHOCTI Takoro OL[IHIOBaHHS PEKOMEHIYIOTH BHPIIIyBaTH 3a JOIOMOIOIO
OLIIHIOBAaHHA 3HaHb yCiX CTYIEHTIB I'PYIH OJAHOYACHO B PEXHMMI PEanbHOro 4acy abo » MpOTIroM OHJIaWH-
3aHATH, SIKi TIepen0avdaroTh 0THOYACHY IIPUCYTHICTh CTYICHTIB i BuKIamada [1].

OpraHizaliisi iCIMTIB OHJIAWH CTajla MEPEBIPKOI0 NUCIMILTIHU, YiTKOCTi, PETENBHOCTI POOOTH SIK
BHKJIaJla4a, TaK i CTyJIeHTa.

AHaJi3 ocCTaHHIX [0c/HiIKeHb 1 nyOuaikauniii, B SIKMX 3aM04YaTKOBAHO BHUPIlEHHSI JaHOL
npooJjeMu.

[Ipobnemam Ta ymoBaM opraHizalii Ta BIPOBaKEHHS OUCTaHLiWHOI (GOpMHU HaBYaHHS MPUCBAYEHI
HayKOBI poOOTH NEeSKWX BITYM3HSIHHMX Ta 3aKOpJOHHWX nochigHukiB: bekkepa X., bukosa B. 10O. [5],
Kyxapeako B. M. [6], Mop3e H. B., Omiitauka B. B., [lomar €. C., Tpuyca }0. B. [7], 3mMimanoro
(mucranniitHo-aymuTopHoro) HaBuaHHs — Kyxapenko B.M. [8], Cikopa S.b. [9]. [Ipote mpouec opranizamii
KOHTPOJIIO 3HaHb NOTpeOye yIOCKOHAJICHHS Ha 3acajax akaIeMidyHOl JOOpOYecCHOCTI Yy BipTyalbHOMY
CEPEIOBHUII B3a€EMOJI1 CTYICHT-BUKIaAaY.

Ljini crarri. Metoro poGoTy € po3poOka 1 MporpaMHa peaizailis alropuTMy JIUHAMIYHOTO
(opMyBaHHA IAKETy CJIEKTPOHHUX €K3aMEHaliiHUX OiNeTiB, NMUTaHHSI B SKUX BUIAaIKOBHM YHHOM



00HparoThes 3 MEPENTiKiB MUTaHb BiMITOBITHUX PO3MITIIB HABYAIHLHOTO KYpCYy 1 HE IMOBTOPIOIOTHCS B PI3HUX
Oinerax.

Bukiaa ocHOBHOTO MaTepiajiy A0C/TiIZKEHHS 3 TOBHUM OOIPYHTYBAHHAM OTPUMAHHMX HAYKOBHX
pe3yabTaTtiB. [lepenik muTanp, 3a SKUMH 3TIHCHIOETHCS, HAPUKIIA, ITiICYMKOBHIH/CEMECTPOBHI KOHTPOIH
3HaHb, POPMYETHCS TI0 TECOPETHYHHUX PO3Aiax (TeMax) 3riJHO 3 MPOrpaMol0 HaBYaJIbHOI AucHuILIiHA. Ha
OCHOBI C()OPMOBAHOTO TIEPEIKy CKIAJAIOThCA eK3aMeHalliiiHi Oinern. KilbKicTh ek3aMeHaIiiHUX OineTiB
[TIOBMHHA TEPEBUIYBATH KUIBKICTH CTYIEHTIB TpymnH (HE MEHIIEe SK Ha OJWH), IO MPOXOJATh KOHTPOIb
3HAHb Ta BMiHb.

[epenik mUTaHR MO HABYANBHOMY KypCy 30€piraerbesi, 3a3BHYaid, SIK TEKCTOBUH AOKyMEHT. B
3aralbHOMY BHUIAJKy KOHTPOJIb 3HaHb MOXKE IPOBOAMTHUCH TIO 71 PO3MiJaX HABYAIBHOTO KypCy, SKi
BMIIIYIOTh I10 7 TUTaHb B KOKHOMY.

KO eKk3aMeHallifiHi TUTaHHS 10 PO3JiIaX PO3MNISIATH sSK OJHOBHUMIPHI TEKCTOBI MacHBHU
PO3MIpHICTIO 7, TO imeHTH(iKyBaTH NMUTaHHS MOXHA 3a IX iHAeKcoM k (HOMEpPOM elleMEeHTa y MacHBi).
OcTaHHe 3Ha4YeHHA 1HIIEKCY k BH3HAua€ 3arajbHy KiJIbKICTh €K3aMEeHALIHHUX MMUTaHb, 10 SKUX MPOBOIUTHCS
KOHTpOJIb 3HaHb (k = m ' n).

Buxinai nani s GopMyBaHHS €K3aMEHAIIMHUX OiTeTiB MOKHA TPEJCTABUTH B MATPUYHIA QopMi
(tadm. 1).

Tabnuus 1 — [nenTudikariis ek3aMeHaIlitHUX MUTaHb
Table 1 — Identification of examination questions

Po3niny HaBYaIBHOTO KYpCYy
Ex3amenaniiiai _ _ = m
[MUTaHHSI J J J
i=1 a$(1—1)-n+1 a$(2—1)-n+1 a$(m—1)-n+i
i=2
= as, a$2n @n

B 3aranpbHOMY BUNAgKy WiNOYMCIIOBE 3HAYEHHS BHIAJKOBOI BEIWYMHM MOXKHA OAEpKaTH 3a
thopmyoro:

z=INT((k2 —k1+1) -rnd(1)) + k1. (1)

ne kl, k2 — mexi reHepyBaHHsI BUIIAIKOBOI BEJIMUMHU, k2 > kl.

CdopMyBaTi JOBUIGHHHA MACHB 7 i3 n PI3HUX BHUMAJKOBHX IUTMX YHCEN 31 3HAUYCHHSIMH B iHTEpBai
[k1, k2] 3a ymoBu n < (k2 — k1 + 1) MOXKHa HACTYITHUM YHHOM.

[lepmum eneMeHTOM MacuBy r Oyze Tieplie X OJep KaHe BUITAIKOBUM YMHOM 3HaueHHs. [lani Bubip
BIJIMOBITHUX 3HAYEHb Z 1 3alIOBHEHHS MAaCHBY 3iHCHIOETHCSA y JBOX IHKIAX. Y BHYTPINITHHOMY IUKIi Oye
BHKOHYBATHChH IEPEBipka YMOBH 30iTy 0JIepKaHOTO BUIIAAKOBOTO YHCTIA Z 3 eJIEMEHTaMH, SKi BXKe YBIAIUIH ¥
MacuB 7. 30BHIIIHIN I[IUKJI 3a[I0BHIOE MACUB 7 Bi{IOpaHUMU 3HAYCHHIMH BHUITaJIKOBUX YHCEI.

Hnsa BiacrexyBaHHs moxii 30iry abo He 30iry 3HaueHb z 3 €IEeMEHTaMH MacuBy r OyaeMo
BHKOPHCTOBYBATH BeIWUNHY F (iHAMKATOpP TOIiT) 31 3HAYCHHSIMH:

F= { 1 — mogis Bigbynacs;
0 — mopis He Big6ynacs.

TaxkuM unHOM, BeTTMUMHA z Oy /1€ BKIIOYATHCS B MACHB 7 SIK YePrOBHHI eNIeMeHT, koiu F = 0.

BpaxoByroun BuUKJIaJieHEe, MOXKHA 3alPOIIOHYBATH HACTYIHY YKPYIHEHY OJIOK-CXEMY alrOpUTMY
TuHAMIgHOTO (OPMYBaHHS TIAKETy €K3aMCHAIIMHWX OIiNeTiB, NMHTAaHHA B SKUX BUITAJKOBHM YHHOM
00HMpaloThCs 3 MEpeNiKiB MUTaHb BIAMOBIAHUX PO3MiNIIB HABUYAIHHOTO Kypcy i HE MOBTOPIOIOTHCS B Pi3HUX
Oinmerax (puc. 1).
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Pucynoxk 1 — YkpymHeHa 0JI0K-cXeMa airOpUTMY THHAMIYHOTO ()OPMYBaHHS ITaKeTy
CJICKTPOHHUX €K3aMEHAIIMHUX O1IETIB 13 MUTaHb, IO HE MOBTOPIOIOTHCS
Figure 1 — Enlarged block diagram of the algorithm for dynamic formation of a package
of electronic examination tickets on non-recurring issues

Monyns INITIAL DATA ARRAY_FORMATION npusHaueHuid Ui 3YUTYBaHHS JaHUX 13 Qaiity
JaHuX 1 GOpMyBaHHs MacHBY €K3aMEHAI[IHUX MUTaHb a$ po3MipHicTIO M " 1 .

{06 chopmyBaTh OaHK JaHHMX i3 €K3aMEHALIWHUX MUTAHb 10 BiJMOBIIHUM PO3/iTaM HaBYAJILHOTO
Kypcy, iX HeoOXiTHO MiATOTYBAaTH HACTYMHUM YMHOM. KilbKicTh MHUTaHb 1 MOPAOOK IX CHiTyBaHHS MalOTh
BimmoBimatu BuMoram Tab6n. 1. JlaHi mMoxHAa BBeCTH B OyAb-IKOMY TEKCTOBOMY PENaKTOpi, MUTAaHHS
3aKOyBaTH JaKaMH 1 30€perTy 3 po3IHUpPEHHM * txt.

Ha puc. 2 naBenmeHo npuknan ¢ainy aaHux, cOpMOBaHOTO 3 €K3aMEHAIIMHUX IHMTaHb IO JIBOM
posninaM HaB4anbHOTO Kypey «lHpopmaruka» (Po3ain 1. ['padiunmii pegakrop Paint; Po3ain 2. [Iporpama
mMiaroToBKH Tpe3eHTallii PowerPoint). @aitn mocnmigoBHO MICTUThH IO IT'ATh €K3aMEHAIIIHHUX TUTaHb I10
KO>)KHOMY TEOPETUYHOMY PO3JILITY.

"Paint.uranus 1"
"Paint.mranus 2"
"Paint.mranus 3"
"Paint.uranus 4"
"Paint.mranus 5"

"Power Point.llmranus 6"
"Power Point.llmranus 7"
"Power Point.llmTanus 8"
"Power Point.luTanus 9"
"Power Point.lurarHs 10"

Pucynok 2 — @parmenT aiiny BUXiIHUX JaHUX (TIEPETiK MUTaHb)
Figure 2 — Fragment of the source data file (list of questions)

Monxyne RANDOM NUMBERS ARRAY GENERATION npu3HadeHuil A7 BU3HAUYEHHS MOPSIKY
BHIIAKOBOTO BHOOPY TIHTaHb 3 BIANOBIAHMX TEOPETHYHUX PO3IUTIB HABYAIBHOTO KypCy, SKI He
MOBTOPIOIOThCA B Pi3HUX OineTax (puc. 3).

Hus ¢dopMyBaHHS eKk3aMeHAIlifHMX OileTiB i3 THUTaHb, SIKi HE TOBTOPIOKOTHCA 1 OOHMPAIOTHCS
BUIIaJIKOBUM YMHOM 3 BiINOBIIHUX PO3iMiB HABYAILHOTO Kypcy, B UK o d = 1,m GyaeMo 3MiHIOBaTH
Mexi reHepyBaHHs HacTymHuM yuHOM: k1 = (d — 1) n+ 1, k2 = d - n. TlopsiqoK BUMAAKOBOTO BHOOPY
MMATaHb 3 BIAMOBIIHAX TEOPSTHYHUX PO3IiTIB (PIKCYEMO Y MacHBax r 1 zz.

Jiro 3ampomnoHOBaHOTO alrOPUTMY MPOUTIOCTPYEMO Ha TEeCTOBOMY HpuKiani ¢opmyBaHHS 16
eK3aMEeHaI[IHHIX OLIeTIB i3 IT’ATH MHUTaHb, 1[0 BUIAIKOBO OOMPAIOTHCS 3 BiAOBITHIUX TEOPETHYHUX PO3IIITIB
HaBYAJLHOTO KypCY 1 HE IOBTOPIOIOTHCS B Pi3HUX Oierax (puc. 4).



Brenenns
k m

|
n=k/m
[
d=1.m S
|
kl=(d-1)*n+1
|
k2=d*n
|
ry=Int((k2-k1+)*Rad(1))+k1

PucyHok 3 — CxeMa alropuTMy BU3HAYCHHS MOPSIIKY BHIAJAKOBOTO BUOOPY MHUTAHB 3 BiMOBIIHUX
TEOPETUYHUX PO3AUIIB HABYAIIBHOTO KYpCY, SIKi HE TOBTOPIOIOTHCA B PI3HUX OineTax
Figure 3 — Scheme of the algorithm for determining the order of random selection of questions from the
relevant theoretical sections of the course, which are not repeated in different tickets

Tax, g0 mepiroro po3aiTy HajieXXaTh MATAHHS 3 HOMepaMu y AiamaszoHi 1-16, mo npyroro — 17-32, no
TpeThoro — 33-48, mo yerBeproro — 49-64, no n’sroro — 65-80. BignosimHo 10 puc. 4 ek3aMeHaLIHHUH OiIeT
Ne 1 Oyne chopmoBaHO i3 mUTaHb, O iAeHTU(IKYIOTbCs HOMepamu 12, 19, 33, 57, 80; 6imer Ne 2 -9, 27, 39,
50, 70; 6imer Ne 3 — 10, 23, 38, 61, 72; ... ; 6imet Ne 16 — 3, 32, 47, 60, 65.

(o)
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HABYaIbHOTO Kypey, 1o
1MeHTHHKYIOTECA HACKPISHOO

HyMeparicio

| 12 19 13 57 i)
: 1 » S o ] TMopanok hopMyBaHHT

" > - = o | exsaMemaniiEmx OimeTis i3
{ hw HTAHb, BHIAAKOBHM THHOM
' : bt p & : oBpammx 3 W'ATH

: H o 5 B ' TeOpeTHYHHX PO3ZiniB

i 2 & 5 & HABYAIBHOTO KYPCY, AKi He
: 2 7 i ot e TOBTOPIOIOTHCA B Pi3HEX

3 1 47 EQ 65

, binerax

Pucynok 4 — BuxinHi 1aHi Ta MopsaoK BUOOPY eK3aMeHAIMHUX MTUTaHb 13 11" ITH TEOPETUIHUX
PO3ILTIB HABYAILHOTO KYPCY, SKi HEe TTIOBTOPIOIOTELCS B PI3HUX OijleTax
Figure 4 — Initial data and the order of selection of examination questions from five
theoretical sections of the course, which are not repeated in different tickets

Monyne EXAM TICKETS PACKAGE FORMATION no3Bonse chopMyBaTH MakeT eIeKTPOHHHUX
eK3aMeHAIlifHUX OU1eTiB i3 MHUTaHb, SKi OOMPArOTHCS i3 BIAMOBITHUX PO3AUIIB HABYAIBHOTO Kypcy 3TiTHO 3
MOPSIKOM, BU3HAYCHUM Ha MOTIEPETHHOMY KPOIIl y MacHBax 7 i zz.

3anponoHOBaHUH aNTrOPUTMY OUHAMIYHOrO (OpMyBaHHS MaKeTy EJIEKTPOHHMX eK3aMeHallliHuX
OiNeTiB i3 MUTaHBb, SKi HE TTOBTOPIOIOTHCS 1 BUNIAJIKOBUM YHHOM OOMPAIOTHCS 3 PI3HUX PO3[LUTIB HABYAIBHOTO
Kypcy, OyJio peanizoBaHo B 00’ €kTHO-opieHTOBaHOMY cepenoBuiini VISUAL BASIC 6.

CraproBe BikHO nporpamu Formation of examination tickets package naBeneno Ha puc. 5.

. Formation of examination tickets package X

List of examination questions

~ Database name | View database

To form a package of examination tickets

Finish

Pucynoxk 5 — CraproBe BikHO iporpamu Formation of examination tickets package
Figure 5 — Start window of the program Formation of examination tickets package

. Database name || . View database I . .
KoMaHIHI KHOMKY L] 1 BIJITIOBIZIHO TO3BOJISIIOTH OOpaTH

MOTPIOHMI (aiiy JaHWX y CTAHJAPTHOMY JiaIOTOBOMY BiKHI (pHUC. 6) 1 MEepersiHyTH HOTo BMICT (3arainbHUAN
TIepEITiK eK3aMeHAIITHIX MTUTaHBb).




T~ <« Pabo... » Formation of examination tickets package ... v O Mowuck: Formation of examina... ©
¥nopagounts ¥ Hoeas nanka Bz ~ [0 9
Wma Hara namexenua Tun
# BuicTpuiid gocTyn
. _g mm-5.txt 13.01.2022 00:23 TexcToBbIf AOKYMEHT
[ PaGouwii cton A -
L) wwwitxt 17.01.2022 00:30 Texcrosbii goKymenT
- -
¥ 3erpycn 3 wwwl.txt 17.01.2022 00:30 TexcroBbii gOKyMeHT
=| AoxymenTe! of 2 www2.txt 17.01.2022 00:30 TexcToBbIf AOKYMEHT
= W3obpaxenns
[ 3ror komnbioTep
‘e HoBwiid Tom (C)
= Hosuiii Tom (D:)
) CD-pucrosoa (F:)
- VALYA (G)
¥ Cems % >
Wma daiina: “ v } Daiinbl ganHbix (*.txt) v
o

Pucynox 6 — Jliamorose BiKHO BiAKpHUTTS (aitiry
Figure 6 — File open dialog box

Y BiKHI TakoX MOXKHa TEPErJISIHYTH CTaTUCTUYHI BiJIOMOCTI MIOJO 3arajdbHOl KITBKOCTI
exk3ameHariianx mutadb (Total number of questions), a Takok BKa3aTH KiIbKICTh TEOPETHUYHUX PO3IIITIiB, ITO

akux OynmyTb (opmyBaTHcs exk3aMeHauiiiHi Oinetn (Number of course sections from which examination
questions are formed) (puc. 7).

. Formation of examination tickets package X

List of examination questions

ID\Usels\Admin\Desklop\Folmelion of examination tickets package = konual ‘waww, tut

Database name I View database |
Total number of questions | 48

Number of course sections from which

examination questions are formed | 2

To form a package of examination tickets |

Finish

Pucynoxk 7 — JliayioroBe BiKHO BBEJCHHS BUXIIHUX JaHUX
Figure 7 — Dialog box for input data

. To form a package of examination tickets
Ilicns HaTHCKAaHHSA KHOIIKH

CJIEKTPOHHUX eK3aMeHaliiHuX OineTiB (puc. §).

o

Ll

| Oyme chopMOBaHO TaKeT

HarucnyBmu Ha OLE-06’exrti | DPecument © vioxma akTuBisyBatn BikHO jgomatky MS Word i

CKOPHCTaTHCS OT0 MOKIMBOCTAMH U1 ()OPMaTyBaHHS Ta IPyKy OineTiB.



Examination ticket Nel ~

1 Word Cminsose ohopMmeHHS TOKYMEHTY.
2 Excel INobyaoea i dopmaTyBanHHa marpamu

Examination ticket Ne2

1 Word. dPopmaryeaHHa CTOPHIG.
2 Excel Pobota 3 crimcxamy. PimsTpatis crimckds: Pinstp.

Examination ticket Ne3

1 Word. Pobora 3 Tabmimygn.
2 Excel Texsonoria poss'ssaHHs onTHMiTatitg sana

Examination ticket Ned

1 Word dopmarueanHs TercTy
2 Excel Texvonoria of4ic/eHHA B enexTponHit Tabmii. PopMaTyBaHHA pe3yibIaTis.

Examination ticket Ne5

1 Word. Ofusscrerna e Tabmomax. —
2 Excel. Posmupesa dinstparyis crcky. Kpsrrepii momyioy m-

Dx
Examination ticket Ne6 ocument

1 Word. Ocobmueocti pobomit 3 DaratocTopIHKDBHMM JOKYMEHTOM
2 Excel. Iociaaria Ha soMipi: BEITHOCT, a0COMOTHI, IMImaHL.
menu

Pucynok 8 — [TakeT eneKTpOHHUX eK3aMEHAIIHHUX O1MeTiB
Figure 8 — Package of electronic examination tickets

3amponoHOBaHM AITOPUTM TaKOXK MOXKEe OyTH BUKOPHCTAHO JJsl BHOOPY BHIIQAKOBOTO HOMEpPY
eK3aMeHaliiHoro OineTy abo 3aJiKOBOrO MUTaHHS CTYACHTAMH TPYIH IiJl Yac MPOBEACHHS KOHTPOJIBHUX
3aXO0iB B AUCTAHIIIITHOMY ()OpMaTi B peaTlbHOMY peXuMi dacy (puc. 9).

. [lo BzHanea womepy niTansa

Ne |Mpizeuwe, im'a, no 6ambkoei Homep numaHHA
1 |AbawkiH €. 29
2 |BakyH K. 22
3 |BonowuHr 1. 24
4 |Kupna k0. 12
5 |Koseneubkal. 13
6 |Kombkoea B. 31
7 |Kpasyos 4. 1
8 |Pydak. 33
9 |Pypenko I 2
10 |Ceamyxa H. 17
11 |CmykaneHko A. 35
12 |Xednuk 4. 32
13 |YenypHa A. 15

OTpEMATH
NHTAHHA

PucyHok 9 — BuzHaueHHs BUIQJKOBOI'O HOMEPY 3aIKOBOTO TTUTAHHS
il 9ac MPOBEACHHS MOAYJILHOTO KOHTpOJTio B rpymi KI-1-1M 3 qucnumutinu
«Merou Ta 3ac00M TOKyMEHTYBaHHS KOHCOIIJOBaHOT iHPOpMaIii»
Figure 9 — Determination of the random number of the test question during the modular control in the group
KI-1-1m in the discipline "Methods and tools for documenting consolidated information"

BucHoBku. 3anpoBa/KeHHS KapaHTHHY 3MIHIIO TPAIUIlifHUN OCBITHIM Ipollec Ha TUCTAHITIHHUN
¢dopmar HaBuaHHs. [{s migBUIIEeHHST e)EKTUBHOCTI KOHTPOIIIO 3HaHb Ta YMiHb CTYJEHTIB Y TUCTAHIIIHHOMY
HaBYaHHI BUKOPHCTOBYIOTbCS pi3HI BHOM Ta METOOU NENaroriYHoro KOHTpoNo. Jns CTBOpeHHS



eK3aMeHaIliHUX OLIeTiB MOIIEHO BUKOPHUCTOBYBATH BiIKPHTI 3allUTAaHHS 3a THIIOM €ce, sIKi TIepea0adarTh
OTPUMAaHHS PO3TOPHYTOI MHCHMOBOI BIAMOBIAI HA 3aMUTaHHS 1 O3BOJIAIOTH 00’€KTHUBHO OIIIHUTH 3HAHHS
yCIX CTyIEHTIB TPYNU OAHOYACHO B PEKUMI peasbHOTO 4yacy abo K MPOTATOM OHJIAHH-3aHATTA Ha 3acagax
nmobpouecHocTi. OpraHizallis iCHUTIB OHJIAfH BIMAarae 4iTKOCTI Ta PETEIbHOCTI poOOTH K BHKJIaaada, Tak i
cryaeHTiB. [l mpoBeNCHHS CEMECTPOBHX iCIHTIB abo arecramii 3700yBadiB BHIIOI OCBITH B YMOBax
JUCTaHUiHHOTO/3MilIaHoro (opMaTy HaBUaHHS TMPOMOHYETHCS MPOTPAMHUN NPOLYKT, SKHU 3a0e3medye
IUHaMigHe (OpPMYBaHHS IMAKeTy eNEeKTPOHHUX eK3aMEHAI[iMHUX OiNIeTiB i3 MUTaHb, AKi BUITAJKOBUM YHHOM
00MparoThes 3 MEPENTiKiB MUTaHb BiMMTOBITHUX PO3MITIIB HABYAIHLHOTO KYpCYy 1 HE IMOBTOPIOIOTHCSA B PI3HUX
Oinerax. Takox 3ampoNOHOBAaHUI aNTOPUTM MOXKe OyTH BUKOPHCTAaHHU AJisi BUOOPY BHIAJKOBOI'O HOMEDY
eK3aMeHallifHoro OieTy abo 3aJiKOBOTO MHUTAaHHS CTYACHTAMH T'PYIH MiJ Yac MPOBEIEHHS KOHTPOJBHUX
3aX0iB B AUCTAHIIIHHOMY (hOpMaTi B peaIbHOMY PEKUMI Jacy.
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PE®EPAT

Anb-Ammopi Auni. KoHTponlb 3HaHb 3 BHKOPHCTaHHSIM JHHAMIYHUX EJIEKTPOHHMX OiNeTiB mia vac
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HamionansHoro tpancmoptHoro yHiBepcutery. Cepis «Texniuni maykw». Haykowmii xypran. — K.: HTY,
2022. — Bum. 3 (53).

CrarTst mpucBsiueHa po3poOli Ta MpOrpamHii peamizaulii aJropuTMy AWHAMIYHOTO (OPMYBaHHS
MaKeTy EJNEKTPOHHUX OiNeTiB, MUTAaHHS B SKUX BHIIQJAKOBHM YHMHOM OOMPAIOTHCS 1 HE HOBTOPIOIOTHCS B
pi3HHX Oinerax.

OO6’€eKT HoCHiHKEHHS — MPOIlec KOHTPOJIIO 3HaHb 1 BMiHb iJ] Yac JUCTaHIiHHOTO GopMary HaBYaHHSI.

Meta pobotn — po3poOka i mporpamHa peamizallis alropuTMy AHHAMIYHOTO ()OPMYBAHHS IaKETy
EJCKTPOHHUX €K3aMeHAIlIHHUX OiJIeTiB, MUTAaHHSA B SKAX BUIMAIKOBUM YHHOM OOHPAIOTHCSA 3 TEPETiKiB
MUTaHb BiAMOBITHUX PO3JALTIB HABYAIBHOTO KypCy i He IOBTOPIOIOTHCS B Pi3HUX OijeTax.

MeTtonu AOCHIKEHHS — aHaJi3, CHHTE3, y3arajJbHeHHs, CHCTEMaTH3allis, TpadivHi.

B crarti mocmimkeHO BHAM Ta METOAM IIEIarorigyHOTO KOHTPOJIO 3HAaHb CTYACHTIB B yMOBax
3aIpoBaKCHHS JAUCTAHIIHHOTO (OpMAaTy HaBYaHHS B MEpioj KapaHTUHY, cripuurHeHoro COVID-19. ns
CTBOPEHHsI €K3aMEHAL[IfHUX OiNeTIB AOLINFHO BUKOPHUCTOBYBAaTH BiJKPHTI 3alUTaHHS 3a THUIIOM ece, sIKi
repen0adaloTh OTPUMAaHHS PO3TOPHYTOI MHUCHMOBOI BIATIOBIAI Ha 3amuTaHHS 1 JTO3BOJSIOTH 00’ €KTHBHO
OIIHUTH 3HAHHS yCiX CTYIEHTIB TPYyNH OJHOYACHO B PEXKHMIi peaahbHOro dacy abo >k MPOTIToM OHJIAH-
3aHATTA. [l TpOBeNEeHHS CeMeCTpOBHMX IicnuTiB ab0 arectallii 3700yBayiB BHINOI OCBITH B yMOBax
JUCTaHUIHHOrO/3MilIaHoro (opMaTy HaBYaHHS NPONOHYETHCS NMPOTPAaMHUN HPOLYKT, SKHH 3a0e3mnedye
TUHAMIgHE OpMyBaHHS MAKETy €ICKTPOHHUX eK3aMEHAIlIMHUX OIETIB i3 MUTaHb, SKi BUMAAKOBUM YHHOM
OOHMpalOThesl 13 MEpeNiKiB MHUTaHb [0 BINNOBIJHHM pPO3ZiJiaM HaBYaJbHOTO KypCy 1 He MOBTOPIOIOTHCS B
pizHuX Oinerax. TakoXk 3amMpOIIOHOBAHUN ANTOPUTM MOXe OyTH BHKOPHUCTaHUHN Uil BUOOPY BHUIAIKOBOTO
HOMEpY eK3aMeHaIllifHOTO OileTy a0o 3alliKOBOTO NHUTaHHS CTyJIEeHTaMH TPYMU TiJ 4Yac MpPOBEICHHS
KOHTPOJIBHUX 3aXO0/IiB B IUCTAHIIHHOMY (pOpPMATi B peabHOMY PeXnMi yacy.

KJIFOUOBI CJIOBA: JUCTAHIIMHE HABYAHHS, 3MIIIAHE HABUYAHHS, KOHTPOJIBHI
3AXOAU OLIHKYU 3HAHb, EJJEKTPOHHUI BUIET, EK3AMEHALIIMHI IIMTAHHS, AJITOPUTM,
[IPOI'PAMYBAHHS, [TIPOTPAMHUI TTPOAYKT.

ABSTRACT

Al-Ammori Ali, T.I. Chervyakova. Control of knowledge with the use of dynamic electronic tickets
during distance learning in a covid-19 pandemic. Visnyk National Transport University. Series «Technical
Sciences». Scientific journal. — Kyiv: National Transport University, 2022. — Issue 3 (53).

The article is devoted to the development and software implementation of the algorithm of dynamic
formation of the package of electronic tickets, questions in which are randomly selected and not repeated in
different tickets.

The object of research is the process of control of knowledge and skills during distance learning.

The purpose of the work is the development and program implementation of the algorithm of dynamic
formation of electronic examination tickets package, questions in which are randomly selected from the lists
of questions of the relevant sections of the course and are not repeated in different tickets.
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Methods of research — analysis, synthesis, generalization, systematization, graphic.

The article investigates the types and methods of pedagogical control of students' knowledge in the
conditions of introduction of distance learning format in the period of quarantine caused by COVID-19. To
create exam tickets, it is advisable to use open-ended essay questions, which require a detailed written
answer and allow to assess objectively the knowledge of all students in the group simultaneously in real-time
or during an online lesson. For semester exams or attestation of higher education students in distance /
blended learning format, a software product is offered that provides the dynamic formation of a package of
electronic examination tickets of questions that are randomly selected from the lists of questions in relevant
sections of the course and not repeated in different tickets. Also, the proposed algorithm can be used for the
selection of random examination tickets or test questions by students during control activities in a remote
format in real-time.

KEY WORDS: DISTANCE LEARNING, MIXED LEARNING, KNOWLEDGE ASSESSMENT
MEASURES, ELECTRONIC TICKET, EXAMINATION QUESTIONS, ALGORITHM,
PROGRAMMING, SOFTWARE PRODUCT.
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