m HasuyanbHui Penosu Topin BHTY
g SRHA | 34 FOIGAMI | KOERIRL | 34 BIGAMN | SA RAGE/PAMS | ROUNK | ATDRHL | WD (7 [ R5S | B |

Puc. 2 Konexyii naguanvHoeo penozumopiio

Takuii iHCTpyMEHTapiil pa3oM 3 OHJIAMH-CIUIBHOTOK CTBOPEHHS HOPMATHUBHUX
Ta PO3MOPATINX TOKYMEHTIB 3a JOIMOMOTOI IHCTPYMEHTIB KOJEKTUBHOI B3a€MOJIi
JTIO3BOJIUTH 301IBIITUTH MPOAYKTHUBHICTh Ipalll BCIX YYACHHMKIB OopraHizallii OCBiTHBOT
TISUIBHOCTI.

BucnoBku.  Opjepxkani  pe3yiapTaTH  CBiYaTh  MpPO  HEOOXIIHICTH
(YHKIIOHATBHOTO  €JIEKTPOHHOTO 1H(MOPMALIAHOIO CEepeloBUIIAa HAaBYAIBLHOTO
BIJUTUTY SIK KOOpJMHATOpPA OCBITHBOTO MPOLIECY B YHIBEPCUTETI, CPOPMOBAHOTO Ha
OCHOBI TOBEJIHKOBUX MOJIENICH Ta MPOUEAYpP 3M1MCHEHHS OCBITHHOI Ta METOAUYHOL
TUSIIBHOCTI. TMOBEAIHKOBOTO MOJICIIOBAHHS areHTIB B3a€MOIi CHCTEMHU YIIPaBIIIHHS
HAaBYaHHAM. 3alpONOHOBAHMMA MiAX1J pO3MOYaB CBOKO ampoOalild B MUIOTHOMY
IIPOEKTI CUCTEMHU YIpaBiiHHA HaBuaHHsIM JetlQ VNTU
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Aemopu npedcmagnsaoms pe3yiomamu po3pooKu nPocpamHo20 MooyJiio
mecmyeanusa 6 cucmemi ynpaejiinua Hasuauuam. I'onoenorw ocobausicmio
PO3POOKU € 3anpo8adIHceHHs Cynepmecmy — npozpamu opmyeanns munoeux
mecmosux 3a80aHb 3 ABMOMAMUYHOIO 3MIHOIW ymoeu 3adaui. Taki enemenmu
Utmy4Ho2o iHmeJleKmy 003601210M b ni()eumumu AKICMb mecmoeux 3a60aHb
ma 3meHwiumu 8ipocioHicms YOpManbHO20 UKOHAHHA 3A0a4 CHYOeHmaMU.
Moxcnusocmi 3anpoeadrceHns mpeHysaIbHUx ma niOCyMKOUX mecmie ma
i2posux enemeHmie w000 momueayii cmyoenmie ma eukiaoauie (peumunz
mecmie, NOGIOOMIEHHA W00 pe3y1bmamie MmecmyeaHHs) COuianizyoms
cucmemy nepesipKu 3HaAHb.

Knwuosi cnoea: ouinka 3HaHb, cucmema YnpaeiiHHA HAGUAHHAM,
mecmoee 3a60aHHs, WMYYHUIl IHme1eKm, nepesipka 3Hanv, JetlQ.

The authors present the results of the development of the program
module for testing in the management education system. The main feature of
the development is the introduction of a super test - a program for the
formation of typical test tasks with automatic change of the task conditions.
Such elements of artificial intelligence can improve the quality of test tasks
and reduce the probability of formal fulfililment of tasks by students.
Possibilities for introducing training and final tests and game elements to
motivate students and teachers (rating of tests, reports by test results), socialize
of knowledge verification system.

Keywords: knowledge assessment, learning management system, test
task, artificial intelligence, knowledge testing, JetlQ.

Beryn. byap-sika cucreMa HaBuaHHA MOTpeOye BUKOPUCTAHHS PI3HOMAaHITHUX
3ac001B OIIHIOBAHHS PE3YJbTATIB. [HCTPYMEHTH TECTYBAHHS B CHUCTEMI 3MIIIAHOTO
HaBYaHHS MAalOTh CBOIX MPUXMUJIBHUKIB Ta OTMIOHEHTIB, aje HIXTO HE 3amepedye, 10
TPEHYBaJIbHE Ta TMiJACYMKOBE TECTyBaHHS CIPHUSA€E 3aCBOEHHIO 3HAHb CTYJACHTAMH.
Cepen npobiieM IKICHOTO TECTYBaHHS 3HaHb CTY/ICHTIB, MO’KHa BHOKPEMHUTH TaKi:

1. ®opmyBaHHS SKICHUX 3aBllaHb, SKi MAlOTh OJHO3HAYHI PIIICHHS 1 HE MICTATH
IpOTHUPIY;

2. JloTpuMaHHS OCHOBHUX MPUHIIUIIIB Ta MPABUJIT «SIKICHOTO TECTYBaHHS»;

3. 3ampoBaKEHHS PI3HOMAHITHHUX 3aB/IaHb B KOMILJIEKT] TECTIB;

4. YHUKaHHS TECTOBHX 3aBJaHb, IO MOTPEOYIOTh (POPMATBLHOTO 3aydyBaHHS
BIJITOBICH;

5. Benukwuii oOcsr yacy po6oTH BHKIaaa4da 411 popMyBaHHS SKICHUX TECTIB.

Cucrema CTBOpPEHHSI TECTIB Ta iX MPOBEAEHHS Ha OCHOBI miatrgopmu JetlQ
n03BoJIsIE C(hOPMYBATH BIIKPUTI Ta 3aKPUTI TECTOBI 3aBJIaHHS; HAJATH MOMXJIHBOCTI
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TPEHYBaHHS CTYyJI€HTaM B FOCTbOBOMY Ta 3apEECTPOBAHOMY PEXKUMAaX; HAJAa€ HU3KY
IHCTPYMEHTIB JJIsl BHIKJaJada IJisg CKOPOYCHHS dYacy poOOTH HaJI TECTOBUMH
3aBJaHHSIMH, (OpPMYBaHHS PIZHOMAHITHOCTI TeCTIB 3a (QopMoro, 3M1HCHIOE
MOHITOPUHT CKJIAJIHOCTI Ta SIKOCTI KOMIUIEKTY TECTiB IS BUKIanada; (opmye
PEUTUHT HAMKpaIIUX CTYJEHTIB, 0 MPOXOASATH TECTOBI 3aB/IaHHS.

OpHOoro 3 1IIKaBUX 3ajad IJBHINCHHS SKOCTI TECTOBHX 3aBlIaHb Ta
3aMpoOBaKEHHSI TBOPYOTO MIAXOAY 1O BIAMOBIAEH Ha TecTH € (OpMyBaHHS Ta
aKTUBHE BIPOBA/DKCHHS MiHI-33J]ad B TECTOBI MHUTAaHHS. Takwil MiIXiJ JO3BOJIUTH
chopMyBaTH MacHB TECTOBHMX 3aBJaHb 3 PI3HOMaHITHUMH hopmamMu TecTiB. e Oynae
I[IKaBO CTYACHTaM, JO3BOJIUTh HE TPOCTO «BraJyBaTW» pe3yJbTaT, a BUPIIIYBATH
pi3HOMaHITHI 3amaul. OgHuMm 3 Takux 1HcTpyMmeHTiB € cymneprect (CT). lle
€JIEKTPOHHUM TECT KOHTPOJIO 3HaHb, SIKUA CAMOCTIMHO T€HEpy€e 3MICT NHUTAHHS B
MOMEHT BUBEJEHHS HOro Ha €KpaH 1, BIAMOBIAHO, JO HOTO 3MICTY aBTOMAaTUYHO
OOUUCIIOETRCA BIANMOBIIb Ha Hboro [l1]. Takuit Tect — 1e MiHI3agada, y SKOI
MIOYaTKOBI YMOBHU aBTOMAaTW4YHO (OpMYIOThCS y Tiporeci TecTyBaHHs. Bona
MpU3Ha4YeHa JJIsI OLIIHIOBAaHHS HE TUIbKW 3HaHb, aje ¥ BMiHb iX 3aCTOCOBYBAaTH Ha
npakTuill. CTyZ€HTH NPaKTUYHO HE MOXKYTh BrajjaTH MpaBWIbHY BIJIIOBIIb a00 HOTr0
3ayuntu. OOuucmioBaibHa (iHTenektyanbHa) yactuHa CT Big crynedTta Oyne
npuxoBaHa. [[Jisi mpaBUIIbHOI BIAMOBIII CTYACHT, 1110 TPOXOJUTH TECT, MA€ JOCTATHHO
rIMOOKO BOJIOJITA MAaTepiajioM MUTaHHA. BUKOPUCTOBYBAaTH CyNepTECTH MOXKHA B
PI3HOMAaHITHHUX TaTy3SX 3HAHb.

PosrnssHeMo mpuknand  BUKOpUCTaHHS. Bci  BenmuuuHM 13 31pOYKaMH
paHAOMI30BaHl, TOOTO iX 3Ha4YeHHS HAOYBAaOTh BUMAJKOBUX BEIUYHH y MOMEHT
MOKa3y MUTaHHS:

a). CraTucruka.

Maemo wucenbHy mnocmigoBHicte 10%*, 12* 7* | 9% 24* UYomy Oyne
JIOPIBHIOBATH MaT€MAaTHYHE OiKyBaHHS ?

0). Enextporexnika. € mapajieibHO 3’€JHaH1 pe3ucTopu 3 omopamu 20%, 30%*,
40* Om. Yomy Oyne HOpiBHIOBATH iX CyMapHUU omip?

B). byxo06mik. MaeMo >KypHad TocnoJlapChbKux ormeparliii o00poT Mo KpEeauTy
paxyHky 30

r) IlporpamyBanHsg. € anropuT™ pimieHHs 3agadi y nceBnokodi ( abo
MPOTPaMHOMY KOJI1) 3 TIPOIYIICHOIO (PYKHITIEI0 — 3aTIOBHUTH MPOITYCK.

n) basu manux. Maemo Tabmwmi a ta b 3 monsmu X Ta y BignosigHo. BBemiTh
yepe3 MpoOil 3HAUYEHHS 3a 3pPOCTaHHAM, SKI OyIyTh OJepXaHl B pe3yJbTari
BUKOHAHHSI KOMaH/IH:

SELECT * FROM a RIGHT JOIN b ON a.x=b.y
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r). Marematuka. Yomy Oyne AOpIBHIOBATHU IUJIOIIA TPUKYTHUKA, SKUH Mae
ctoponu 3 gopxuaamu 100*, 120%*, 80*?

n). Exonomika. YoMy Oyzae TOpiBHIOBATH KOE(IIIEHT aOCOIIOTHOI JIIKBIIHOCTI
MiAIPUEMCTBA, Y SIKOTO TPOIIOBI KOIITH Ta iX €KBIBAJIEHTH CKIaAa0Th 128560* rpH.,
a TTOTOYHI1 3000B’sI3aHHS Ta JOXOAM MalOyTHIX mepioiB ckianarTs 55000* rpH. ?

e). Mexanika. MaeMo TiipaBIiuHUN JOMKpPAT 3 PajlyCoOM BEIMKOTO MOPIIHS
200* mm 1 manoro nopmHs 5* mM. Ha manuit nopmens aie cuna 1000* H. 3 sikoro
CUJIO0 Oyjie ISTH Ha HABAHTAKCHHS BEJIMKUH TIOPITICH?

k). TeapuunuurBo. KopoBa Oyma 3ammigaena 01.01.2012*. Pospaxysaru
OpIEHTOBHY JIaTy ii OTely.

3). ArpoHomis. BHU3HAUMTH MNOPHUCTICTH IPYHTY, SKIIO HOro 00’€eMHa Maca
ckimanae 12* r, a mmroma Maca 7* 1.

JIJist CTBOpEHHSI CynepTecTy HEoOX1JHO MIArOTYBaTH 3BHUYAMHUIA TeCT-3ajady 3
YMOBOIO, $IKa MOKE 3MIHIOBAaTUCh. PoO3riasiHeMo peai3alfifo CynepTecTy B
enexktponHii cuctemi «JetlQ VNTU» [2;3]. BBaxkaemo, 110 B¥Ke ICHY€ CTBOPEHHI
3BUYaiiHUil TecT y mporpami ‘“‘Tect-Maiictep”. Hampuknaa, MaeMo Take NMUTaHHS:
Pospaxyiite cepeane apudmernune st Benuuu 10, 20, 30. Jlyia nepeTBOpeHHs oro
Ha CyTEPIUTAHHS TOAAE€THCS MPOTPAMHUNA KO, IKWi Oyjie BU3HAYATH 3MIHM BEJTMYNH
(Puc. 1). 3amicts (ikcoBanux 3HaueHb 10, 20 1 30 po3mMiCTUMO BCTaBKH 3MIHHUX a,b
Ta c. Ilpu HatucHenHi kHONKU «Il € p e T 11 1 A», MU MOOAYKMMO caM TEKCT Te6CTy Oe3
IPOrpaMHOTO KOJy, @ Ha MICTI BCTaBOK BHUBEJCHHS 3HaueHb 3MIHHHX {{{a}}},
{{{b}}} 1 {{{c}}} 3’aBUIMCH BUNIAJKOBI YKCIIa, Kl 3reHEpPyBaB IPOrpaMHUI KOI. Y
nom “BignmoBigs”, Ui TEpEBIPKM TPABWIBHOCTI CTBOPEHHSA IIHOTO TMUTAHHS
chopMyBaBcsi OYIKyBaHUM pe3yiabTaT oO4YMCiIeHHs (1le 3HadeHHs OepeTbes 13
3ape3epBoBaHOi 3MiHHOI $y). Ilpm TectyBanHi, 3po3ymino, mo 1e moje Oymae
MOKa3yBaTHCh MOPOKHIM.

[Ipu cTBOpEHHI CyINepTeCTy MOXKHAa BHKOPHUCTOBYBAaTH BOYIOBaHI KOPHCHI
GyHKUIT, 9K1 JO3BOJISIIOTH C(hOPMYBATH BUIIAJKOBI YMCIa Y BU3HAYEHOMY JI1alla3oHi,
OKPYIJIFOBAaTH  pE3YyJbTaT, 3MIMCHIOBATH OOYMCIIOBAaHHS 3 MaTeMaTUYHUMU
¢yskuisimu. KpiM TOro, iCHye MOXJIMBICTH JIJIs1 HU(PPOBUX BIANOBIACH HAa MUTaHHS
BKa3yBaTH iX TOUYHICTh. TOUHICTH MOXE 33/1aBaTUCh K y aOCOJIIOTHUX BEIMYMHAX,
Hanpukian 2.87654 +0.3, Tak 1 y BigHOCHMX, Hanpukian 5.875+15%. Jnsa takux
MUTaHb TPU KOHCTPYIOBaHHI TECTYy Y TMOJI BIAMOBIAI JOCTaTHbO 0O€3 MPOMIXKKIB
BBECTH ::: 1 MICJISI HUX HEOOXIJIHY BEIMYMHY aOCOJIIOTHOTO BIAXWUJICHHS BIJMOBII.
Hampuknan, :::0.5 o3Havae, mo TpUNycTHME aOCOTIOTHE BIAXWIJICHHS BIAMOBIIL
+-0.5 :::3 — o3Hauae, MO npunycTuMe abCOMIOTHE BIAXUIICHHS BIAMOBI +-3. SK11o0
HEOOX1THO BKa3aTH BIJHOCHE MPOIEHTHE BIAXUJICHHS, TO ISl IbOTO Tpeba BUKOHATH
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aHajioriuHi mii 1 micas nudp momatu 3Hak #. Hampukian, :::15.5# - momyckaeTbcs
BiIXWJICHHS 3HadeHHS BignmoBimi +15.5% ::10# - nmomyckaeTbes BiIXWICHHS
3HaueHHs Biamosiml +-10%.

Maewmo Tanuyi a Ta b 3 nonAwd x Ta y BignogigHo. Beenith Yepe3 npoQin 3Ha4eHHA 38 3pOCTAHHAN, AKi OyayTh OLEPKAHI B DE3yNIbTAT BUKOHAHHA KOMAHIN
SELECT*FROM a INNER JOINb ON ax=by

include " inclfunctions.php"; set_connection(*tests’ 'utf8"); mysq|_query'DELETE FROM s'); mysq|_query"DELETE FROM b/ dog.cat, et hen, fox, frog, red, biug, brown, bisck, lime, dark

$g="SELECT *FROM & INNER JOIN b ON a.x=b.y ORDER BY xy", il ok

$q="SELECT " FROM g LEFT QUTER JOIN b ON s.x=b.y ORDER BY xy", #/ ok LEFT JOIN

FROM a LEFT QUTER JOIN b ON 8.x=b.y WHERE b.y IS NULL ORDER BY xy"; I ok, all left exapt common with right LEFT OUTER

$0="SELECT * FROM & LEFT QUTER JOIN b ON 8 x=by UNION SELECT * FROM b LEFT QUTER JOIN 2 ON 2 x=b.y ORDER BY x": i equiv FULL OUTER JOIN

$q="SELECT *FROM & FULL JOIN b ON x=y ORDER BY x,y", // equiv FULL OUTER JOIN 777

$0="SELECT * FROM & LEFT QUTER JOIN b ON 8. = by WHERE by IS NULL UNION SELECT * FROM a RIGHT OUTER JOIN b ON a.x=b.y WHERE a.x IS NULL ORDER BY y,x"; // OUTER JOIN
$q="SELECT * FROM & FULL JOIN b ON x=y ORDER BY xy", I/ ok, FULL INNER JOIN

$0="SELECT * FROM & CROSS JOIN b liok decart multypl.
1020;500sU6H 70500 1 S 150 jarl Bk
Puc. 1. Cmeopenns cynepmecmy

Crygentn  Oynytb  Oauuth  CPOPMOBAHMI  CymeprecT y  BHUIJISAL,
IIPEACTABICHOMY Ha pHUC. 2.

a <- Tabnuul >

<-Mons =

Puc. 2. Buenao cynepmecmy ons cmyoenmis

KpiM po3risHyTOro mnpuKIamy CTBOPEHHS CYNEPTECTy, CHCTEMa JI03BOJISE
BUKJIaJIayy KJIOHYBAaTH 3aBIaHHs, 3MIMCHIOBATH CKCIIOPT-IMIIOPT 3 3BUYHUX IS HAC
dbopMaTiB TEKCTOBUX PEHAKTOpIB;, (POpMyBaTH TECTH 3a OKPEMUMH TEeMaMHu Ta
o0’eanyBatn iX B 3amikoBuil. CucTeMa OIIHIOE SKICTh TECTOBHX 3aBlaHb Ta
BUOKPEMJIIOE TMUTaHHS, HAa sKlI a00 BCl CTYAEHTH BIAMNOBUIM BipHO, a00 HIXTO HE
BIJIMOBIB BIPHO — JIJIS TTOAAJIBIIIOTO aHAI3Y X MUTAaHb BUKJIA/IaueM.

BucHoBkH. 3amporoHoBaHa CHCTEMa CTBOPEHHS  TECTOBHUX 3aBJaHb Ta
3aMpOBAKEHHSI TECTOBOTO KOHTPOJIIO BUKOPUCTOBYETHCS [JISI MPOMIXKHOTO Ta
IiJICYMKOBOTO, @ TAKOX PEKTOPCHKOT0 KOHTPOJIO. B IMaHax momaiabInXx po3poOok

dbopMyBaHHS 1HTETpaIiiHOTO OJIOKY MDK €JIEKTPOHHHM JKYPHAJIOM Ta KapTOYKaMU
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CTYJICHTIB ISl 3aHECEHHSI B JKypHAJl Pe3yJIbTAaTiB TECTYBAHHS, a TAKOXK PO3IIUPEHHS
BUKOPUCTAHHS €JIEMEHTIB INTYYHOTO IHTEJEKTY, 30KpeMa sl (OpMyBaHHS
BapilaTUBHUX BIJIKPUTHX TECTIB.
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Haransa IllaxoBcbka, Poman Kamincbkui, €.0.3aco0a
Hanionansuuit yniBepcutet «JIbBiBChbKa MmosiTexHikay, M. JIbBIB

METO/J IOIIYKY ACOIIATUBHUX 3AJIEXKHOCTEH
Y BEJIUKUX JAHUX

B pooomi 3anpononosano memood ananizy Benukux oanux 6 ymoeax
HAABHOCMI PIZHUX O0)cepesl OaHUX ma PIiZHUX Memoodié Onpayl08aHHa WUX
oaHux. Yeeoeno nonamms acouiamueHoi 3a1excHocmi, po3pooieno memoo
ROWIYKY 3Q/1eHCHOCMeEll, 6UHAUEHO epeKMUBHICIb MA MOMNCTUBOCHI 1020
po3napaienenns.

Knwuosi cnoea: eenuxi oOami, acoyiamueHe NpaAGUNO, 3A1E€HCHICHb
0anux, CK1a0Hicms aa2opummy, napajieibie Onpaylo8aHHs

The paper proposes a method for analyzing large data in the presence of
various data sources and various methods for processing these data. The
concept of associative dependence was introduced, the method of finding
dependencies was developed, efficiency and possibilities of its parallelism were
determined.

Keywords: large data, associative rule, dependence of data, complexity of
algorithm, parallel processing
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