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AHOTALIS

Crpykrypa Ta 00csar podoru. [loscHioBaIbHA 3aIIMCKA TUIUIOMHOTO
MIPOCKTY CKJIAJIAEThCS 3 I’ SITH PO3JIUIIB, MICTUTh 26 pUCYHKIB, 20 TaOnullb,
2 nonatku, 23 Kepena.

JIMTUTOMHUH TIPOEKT MPUCBIYECHUN pO3p00Ili IPOrPaMHOTO MPOTYKTY
JUISL JOCSATHEHHS HACTYNMHMX IIUICH: HaJaHHSA BHUKJIaJadaM CepBicy 3
yIPaBIIiHAS TECTYBaHHSIM; MPUIIBHANICHHS TPOIECY TECTYBAHHS ILITXOM
aBTOMaTH3allii MepeBipKH BiAMOBIICH; 3a0€3MEUCHHS IJIsI CTYICHTIB CEPBICY
3 TIPOXOKCHHS TecTyBaHHs. [0 KOMITIeKCy 3a7ad po3poOKH CIIiJl BITHECTH
MOXKJIMBICTh JIOMOBHEHHS 1 pelaryBaHHS 3MICTy CHCTEMH TECTyBaHHS,
IIPOXO/IKEHHSI CTBOPEHUX TECTIB CTYICHTAMH, aBTOMATU4YHY TMEPEBIPKY
BIJIMOB1/ICH CTY/IEHTIB, OTpUMaHHs 1H(opMaIllii Mpo pe3yabTaTH TECTyBaHHS.

VY poszaini iHpopMaliitHOro 3a0e3reueHHs ONnKrcaHi BX1H1 Ta BUX1THI
JlaHi, a TaKOXK onucaHa cTpykrypa b/l mpoexkry.

Po3min  maremarmyHOro  3a0€3MEUYCHHS  MPUCBSIYCHUU  OTHCY
3MICTOBHOI Ta MareMaTH4HOi MMOCTAHOBOK 3aJiadi, OOTPYHTYBaHHSI METOAY
PO3B’sI3aHHS, Ta OMKCY 3aCTOCOBAHMX METO/IB PO3B’sI3aHHHI.

[IporpaMHuii MPOAYKT CTBOPEHHI OMHCAaHMMH B poOOTI 3acobamu
BIJIMIOB1THO /IO BUMOT TEXHIYHOT'O 3aBJIaHHS Ta OMMCAHOI CTPYKTYPH.

Y TEXHOJOTiYHOMY pPO3AUI OMHCAaHO KEPIBHUIITBO KOPHUCTYyBada 1

HaBeJleHa 1H(OopMAaIlis 11010 BUMPOOYBaHHS IMTPOTPAMHOTO MPOAYKTY.

CUCTEMA TECTYBAHH/, IIMTAHHSA BIIKPUTOI'O THUILY,
CEMAHTHYHMIT AHAJII3, BEB-3ACTOCYHOK
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ABSTRACT

Structure and scope of work. The explanatory note of the graduation
project consists of five sections, contains 26 drawings, 20 tables, 2
applications, 23 sources.

The graduation project is devoted to the development of a software
product to achieve the following objectives: providing teachers with service
management for testing; reducing the time spent on processing the results of
testing by introducing automated answer verification; possibility for students
to execute given tests in the context of a system. The set of development
tasks should include: the possibility to supplement the content of the testing
system, the possibility to edit it, possibility of tests executing for students,
automated answer verification of students answers, obtaining information
about the results of the testing.

The information support section describes the input and output data
considered, as well as the project database structure is described.

The section of mathematical support contains the conceptual and
mathematical formulation of the problem, the rationale behind the solution
methods of and the description of the applied methods of solution.

The software is created using the tools described in this project, in
accordance with the requirements of the terms of reference and in accordance
with the structure described in the software and hardware section.

The technology section describes the user manual and provides

information about software product testing.

TESTING SYSTEM, OPEN ANSWER QUESTIONS, SEMANTIC
ANALYSIS, WEB APPLICATION
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HEPEJIIK YMOBHHUX TIO3HAYEHBb, CUMBOJIIB, OANHUIb,
CKOPOYEHbD I TEPMIHIB

B/I — 6a3a naHux.

CKB/JI — cuctema xepyBaHHs 6a3aMu JaHUX.

OOII - 006'exTHO-OpiEHTOBaHE MPOTPAMYBaHHSI.

MVC — apxiTeKTypHUil Ma0JI0H MPOEKTYBAHHS CUCTEM.
BLEU — anroput™ OIliHKH BiJIMOBIAHOCT1 TEKCTOBUX YPHUBKIB.
EDM — monens 1aHux 3 BUKOPUCTAHHIM CYTHOCTEH.

TF — Term Frequency, d9acTicTh, 3 SKOIO CJIOBO 3yCTPIYAETHCSA Y

JIOKYMEHTI.

IDF — Inverse Document Frequency, BeauwumHa, 10 XapaKTepU3YE

PIAKICTH cIOBa cepes; Habopy TOKYMEHTIB.

AJAX —nmiaxig, mo 103Bosie OOMIHIOBATHCH JaHUMU CEPBEPY Ta KIIIEHTY

0e3 HeoOX1AHOCTI OCTAHHBOI'O 3aBaHTAXXYBATH CTOPIHKY 3aHOBO.

ApPK.
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BCTYII

[lepeBipka piBHS 3HAHb € HEB1JI'EMHOIO YaCTUHOIO CY4aCHOI'O OCBITHBOT'O
npouecy. OgHuM 3 HaOUTBII MONYJIAPHUX ii BUAIB € T€CTyBaHHA. BulblIiCcTh
BU/IIB TUTAHb Y TECTAX € «3aKPUTUMUY», TOOTO MAIOTh KOPCTKO 33/IaHy KIHIIEBY
MHOKHHY MOXJIMBUX BIANOBIIAEH. « BIIKpUTI» ) MUTAaHHS, 1€ BIANOBIAb JA€THCS
y BUTIAAl (pa3u, PEUYCHHS UYMW HEBEIUKOrO0 TEKCTY, JO03BOJIIOTH OI[IHUTH
CTYMHiHb 3HaHb Y4YHS OUIBII KOMIUIEKCHO. BTiM, TOJOBHMI iX HEIOTIK —
HEOOX1THICTh JIFOJICBKOT IIEPEBIPKHU.

Otxe, Ha CHOTOAHINIHIA JEHL OpraHi3allisi aBTOMATUYHOI IEPEBIPKH
BIJIMOB1/ICH HA BIIKPUTI MUTAHHS € aKTyaJIbHOIO MPOOIEMOI0. Y 3B 3Ky 3 IIUM
y JlaHiii poOOTiI MPOMOHYETHCS PO3TIIIHYTH CUCTEMY JJIsl aHATi3y BIJMOBiACH
IPUPOTHOIO MOBOIO.

Mera nmochijpkeHHs: 30UIBIIMTA OO0 €KTUBHICTH  OLIHIOBaHHS B
EIEKTPOHHUX TECTOBUX CHCTEMax 3a paxyHOK pPO3POOKH  CHCTEMH
CEMaHTUYHOTO aHaJ3y BIAMOBIIEH MPUPOTHOIO MOBOIO.

OO0’ €eKT MOCHIIKEHHS: CUCTEMH TeCTYBaHHS.

[Ipeamer mociiKEeHHs: METOAM aHaJli3y BIJIMOBIAEH BIIKPUTOTO TUITY Ha
MUTAHHS TECTIB MPUPOTHOIO MOBOIO.

[Ipyu3HadyeHHssT TPOTrpaMHOro MPOAYKTY - 1H(OpMaliitHO-aHATITHIHE
3a0€31eUYCHHS HaBYaJILHOT'O TIPOIIECY:

— 0e3MocepeHbO 1] Yac MPOBEACHHS TECTYBaHHS;

— TiJ Yac Ipolecy OIIHKK HAJaHUX YYHSIMU BIATIOBIIEH;

— Mma dYac YOpaBIiHHS TECTYBaHHSIM Ta JOTIOBHCHHS TECTOBUX

MaTepiaiB.
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3a0e3nedyeHHs]  3a3HAYEHUX  MPOIECIB  JIO3BOJUTH  CIPOCTUTH 1
MPUILBUIIIUTH TPOBEICHHS KOHTPOJIIO 3HAHb.

VY nanit po6OTI mpoBeaeHO po30ip MpeaMETHOI 001acTi, 3aj1a4 Ta Iijiei
PO3pOOJIFOBAHOTO MPOTPAMHOTO MPOAYKTY. Y BIAMOBITHOCTI A0 MPEAMETHOI
obnacti mnOOYJOBAaHO CTPYKTYpPY JaHUX. PO3MVISIHYTO aIropuTMu, IO
BUKOPUCTOBYIOTHCS ISl BUIIIEHHS IOCTABJICHWX 3a]a4d, OOTPYHTOBAHO iX
BUOIp Ta BHKIAAEHO MNpUHOHUNH poOOoTH. CHPOEKTOBAHO CTPYKTYPY
IPOrPaMHOTO MPOAYKTY, ONMMUCAHO 3aCO0M pO3pOOKHU Ta OOTPYHTOBAHO iX BHOIp.
3 iX BUKOPHUCTaHHSM Ta Y BIJAMOBIAHOCTI 13 CIPOEKTOBAHOK CTPYKTYPOIO
pO3pOOJICHO TPOrpaMHUM MPOAYKT; TEPEBIpEHO HOro (yHKIIOHAIBHICTD,
CTBOPEHO KEPIBHUIITBO KOPUCTYBaya.

I[IpakTHyHe 3HAYEHHSI OTPUMAHMX Pe3yJbTATIB: PO3POOJIEHO BEO-
3aCTOCYHOK JiJIsl OpraHi3aliii, IpOBEICHHS TECTYBaHHS Ta HOro aBTOMaTHYHOL

HEPEBIPKHU.

ApPK.
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aKTyalbHUX (OpPM KOHTPOJIO SIKOCTI MIATOTOBKM YYHIB Ta CTYAEHTIB, LIO
IO3BOJIAE OO0 €EKTHUBHO Ta IIBUAKO OIIHUTH O00’€M 3aCBOEHOI HaBYaJIbHOIL
JTUCUUIUTIHY. BHKOpUCTaHHA TECTOBUX 3aBllaHb PI3HUX BHUIIB J03BOJISIE
BIJINOBIIATM BUMOraM JIEP>KaBHOTO OCBITHHOTO cTaHaapty. Kpim Toro,
TECTyBaHHS € OCOOJMBO KOPHCHHM B SIKOCTI 1HCTPYMEHTY IUCTAHIIIHHOTO

KOHTPOJIO 3HAHb Y MOTOYHOI (OTEpPATUBHOI) MEPEBIPKH MOBHOTH 3aCBOECHHS

1 3AT'AJIBHI HOJOXEHHA

1.1 Onwuc npeaMeTHOro cepeioBHINA

CroromHi TecTyBaHHA y cdepl OCBITHM PO3IVISAAETHCA SK OJHA 3

CTYACHTAaMH TCMMU.

TectyBaHHS Mae HAaCTYIHI ITepeBaru HajJ OYHUM OIHUTYBAaHHSM:

— TECTyBaHHA € OUIbII OO ’€KTUBHUM 3a pPaxXyHOK BHKIIIOUEHHS
Cy0’€KTUBHOTO (haKTOpPy Ta CTaHAAPTU3ALII] MPOLEAYPH MEPEBIPKU;

— TECTH JI03BOJISIIOTh OLIHUTH 3HAHHS PIBHOMIPHO 3a BCIM MPOUJIEHUM

KypcoM, B TOH 4ac sk 0cOOHMCTE ONUTYBaHHS 3a3BHYail 3ayinae ABi-

YOTHUPU TCMU,

— TecTyBaHHSA € €(EKTHBHUM 3 TOYKH 30py BUTpAT 4acy: OCHOBHI

BUTPATH — HA PO3POOKY AKICHOTO TECTY - MAIOTh PAa30BUI XapaKTep.

Btim, TecTyBaHHS Ma€ 1 HEAOMIKH:

— BIONOBIOL JACTHCHA

«MEXaHIYHOY,

BUPIIIAJILHOIO NP BUKOHAHHI TECTIB;

— TECTH HE MOXYTh OyTH JIXKEpEJIOM HaBYaHHS M1 4yac MEepeBipKU, BOHU

JNIc iHI[I/IKaTOp HC,Z[OCT&THOCTi 3HaHb,

— el TUI KOHTPOJIIO SIKOCTI OCBITH Ma€ BPA3JIMBICTH JO BrajyBaHHS,

0COOJIMBO y TECTaX HEBUCOKOI CKIaAHOCTI. [1]

a Bi3yallbHa MaM’sTh CTae

3MH.

ADPK.

Ne dokym.

Midnuc

[lama

Al 1C-5127.1181-¢.113

ApPK.




SLIo-T81T1°L2TS-O/ LT

Icnye Garato BuAIB 3aBIaHb 3aKPUTOI'O0 THUITY, B SKUX JI0 KOXKHOTO
MUTaHHS HEOOX1JHO 00paTH MPaBUIBLHY BIAMOBIAL 3 KUIBKOX 3alPOIIOHOBAHUX
BapiaHTiB. TakOX MIMPOKO BUKOPHUCTOBYIOTHCS i 3aBJIaHHS BIJKPUTOTO THUITY, B
SIKUX TECTOBAaHUH CTYACHT Ma€ 3alpOIIOHYBATH CBOIO BJIACHY BiJIMOBIIb - CIIOBO,
dpazy, dbopmyny 1 T.4. Bonu (3a kinacudikaiiiero ABaHECOBa) € OJHUMH 3
HaWOLIBII PO3MOBCIO/DKEHUX TOpPYY 3 3aBJaHHSIMU Ha BIJMOBIIHICTD,
OJIMHOYHUM Y1 MHOXUHHUM BUOOpOM [2].

BinkpuTi nutaHHa mo30aBiieHI 0araThb0X HEMOJIKIB IUTaHb 3aKPHTOrO
THUITy; y TOW K€ 4YaC BOHU BTPAYAIOTh 1 OJIHY 3 TOJIOBHUX TIEpeBar — MpocToTy U
MIBUAKICTH TiepeBipku. KoM’ roTep He 37aTHUI «yCBIJJOMHUTHY 3MICT TEKCTY, a
BIZIMIOBIZI> MOKe OyTH chopMynbOBaHa mmo-pizHomy. Tomy npobiiema po3podku

3ac001B CEMAaHTUYHOI'0 aHAII3y BIJIMOBIICH € aKTyaJIbHOIO.
1.1.1 Onwuc npouecy AistIbHOCTI

OrnuieMo nporec AIsIbHOCTI 3 TPOBEAECHHS KOHTPOJIIO SIKOCT1 OCBITH JI0
BIIPOBAJ[PKEHHSI aBTOMATHU30BAHOI CUCTEMH TECTYBAaHHS Ta MICIIS.

be3 aBTOMaTM30BaHOI CHUCTEMHM BHKJIaJad 3a MareplajamMu TECTIB
MIrOTOBIIIOE BUTPATHI Marepianu (po3ApykiBkH). Jlaji BOHU pPO3AArOTHCS
CTyIeHTaM Ui BUKOHaHHS TecTy. llicns BHUKOHAHHS TECTy pe3yJbTaTh
30MpArOThCS 1 BPYYHY MEPEBIPSAIOThCA BHKIamadeM. OIHKA 3aHOCATHCS Y
BIJIMOBITHUIM JOKYMEHT 1 JJOBOASATHCS JI0 CTYJICHTIB y Till UM 1HIIH hopMmi.

I3 3acTtocyBaHHSM CHCTEMHU BHKJIaJaud IOBIJIOMJIAE CTYJIEHTaM IIPO
HEOOX1HICTh IPOXOKEHHS IEBHOT0 TECTy y cucteMi. CTylIeHTH, TPOUIITIOBIIIH
TeCT y Opaysepi, HaJCUIAIOTh PE3YyJIbTAaTH 10 MPOTPAaMHOI CHUCTEMH, SKa
nepeBipse ix BianoBiai 1 30epirae pesynbratu y BJI. Ilicis miporo cryaeHram
0Jipazy BIIOOpPaXKyIOThCSl PE3yJAbTAaTH. 32 HEOOXITHOCTI BUKJIAJa4 Ma€ JOCTYII
JI0 YCIX pe3yJbTaTiB TECTY.

BinmoBimHi cxemMu AiSUTbHOCTI 3HAXOAATHCSA Y rpadiyHUX MaTepiaiax.

ApPK.
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1.1.2 Onuc ¢pyHKuioHATHHOI MOeJTi

OnuieMo QyHKIIOHATbHY MOJIENb CUCTEMHU.

AkTOp - «CTyaeHT».

OcHOBHI (hyHKIIIT CUCTEMU:

— MOXIJIUBICTh NEPETIIHYTH CIIUCOK MOJYIIB;

—  MOXIJIUBICTh IPOUTHU OYIb-SKHI 3 ICHYIOUUX TECTIB;
—  MOXIJIMBICTh OTPUMAaHHS 3BITY PO MPOMIEHUI TECT;

— MOXJIMBICTh OTPUMAaHHS MEPENiKy 3BITIB 3a 1M ’sIM;

AxTop - «Bukiamauy.

OcHOBHI (YHKIIIT CHCTEMH:

—  MOXJIMBICTb JOJATH, 3MIHUTH Y1 BUJATUTH MOIYIIb;

—  MOXJIMBICTB MEPErISHYTH CIIUCOK ITUTaHb MOYJIS;

—  MOXIJIUBICTB IEPETISTHYTH CITUCOK TECTIB MOMYJIS;

—  MOXKJIMBICTB JIOAATH, 3MIHUTH UM BUJIAJTUTH 3alIUTaHH,
—  MOXJIUBICTB JIOAATH, 3MIHUTH YH BUJIAJIMTH TECT;

— MOXIJIUBICTh TIEPETIITHYTH CITUCOK TTUTAaHb TECTY;

— MOXIJIUBICTh NEPENIIHYTH BC1 CIPOOU MTPOXOJIKEHHS TECTY.

Bignosigny ctpykTypHy cxemy BuMmor no ¢yHkuiid cucremu (UseCase

Jiarpamy) BKIFOYEHO 70 TpadigHIX MaTepiaib.

ApPK.
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1.2 Orasa HAagBHHUX aHAJIOTIB

Ha nanuii MOMEHT OUTBIIICTH CUCTEM TECTYBaHHS Iepeadadyac y CBOEMY
CKJIaJll TaK 3BaHI «3aKPUTI» MUTAHHS — Yy IbOMY BHUIIAJKy BaplaHTH BiJMOBiAeH
nepeadadeHi 3a3naierigp Ta crporo 3anaHi. lle MoxyTh OyTH OJMHOYHI
BIJINOBI/II, JIEKiIbKA TBEPIXKEHb UM CIIBCTABJICHHS. BiAMOBIAI HA «BIAKPUTI»
nutadHs 'y Moodle mnoainsioteess Ha nBa TunM. «Ece» mepeBipsOThCS
BUKJIana4eM Bpy4yHY [3], a «KOpOTKi BIAIOBiNi» TEPEBIPSIOThCS HA TOYHE
CHIBITAJIIHHS 3 OJTHUM 13 BapiaHTIB, 3a3/1aJI€Ti/Ib 3aJaHUX TEKCTOBUM IIIa0JIOHOM
BapianTiB [4]. 3anydeHHs BHKIaJa4ya JO IMEPEBIPKH 3MCHIIYE IEpeBaru
ABTOMATH30BAaHOCTI TECTiB, a IMAOJIOHHHUM IIIXiJ HE € THYYKHUM BIJTHOCHO
BIJITIOBII 1 TAKOXK € y>KE€ UYTJIMBUM JIO CTIOco0y 11 hopmytoBaHHS. AHAJIOT1B
y cdepl KOHTPOJIO SKOCTI HaBYaHHS, poOOTa SKHUX 3aCHOBYETHCS Ha
CEMaHTUYHOMY aHali31, HE CIIOCTEPITaEThCS.

VY manoMy npoaykri, Ha Bigminy Big Moodle, nepeadaueni juiine mutaHHs
«BIAKPUTOr0» THUITY 1 MPEACTABICHO MEHIIE (PYHKIIIN I0/10 X YIpaBIiHHSA, aje
aHaJi3 BIAMNOBIIEH Ha BIIKPUTI NUTAaHHS Oy/e NPOBOAUTHUCS OLIbII I'PYHTOBHO,
13 3aCTOCYBaHHSM 3aC001B CEMAHTUYHOTO aHATI3y.

[TopiBHAHHSA 3 aHajOramMu npeacTasieHe y Tadmumi 1.1.

Al 1C-5127.1181-¢.113

3MH.

ADPK. Ne dokym. liénuc |Hama

ApPK.

12




SLIo-T81T1°L2TS-O/ LT

Tabmums 1.1 — Agaii3 aHanoris

Opranizaunis I
. . OYKT, 10
DYyHKIIOHAJIBHICTH tectyBanHss | Moodle POIYET,
CTBOPIOETHCS
BPYYHY

[IpocTora opranizariii TecTyBaHHS - + +
[ITupoK1 MOKIJIMBOCTI 3 YIIPaBIIHHSA ) n )
IPOIIECOM KOHTPOJIIO SIKOCTI OCBITH
[TMTaHHS 3aKPUTOIO THITY + + -
[TuTaHHs BiIKPUTOrO THITY + + +
[pyHTOBHA NEpEBipKa NMUTaHb
BIJIKPUTOTO TUITY 3ac00aMu . . +
CEMaHTHUYHOI0 aHAITi3y
30epiranHs pe3yabTaTiB Ta ) " "
3pY4YHUH ITOIIYK

B mnpoaykri, mo po3poOiseTbes, Ha BIAMIHY BIJ IHIIUX ICHYIOUHX
TECTOBUX CUCTEM, € aBTOMaTU4HA MepeBIpKa MUTaHb BIAKpUTOro Tuiy. Ilpogykr
HE MICTUTh TaKMX IIMPOKUX MOXJIMBOCTEH ymnpasmiHHs, sk Moodle, Ta He mae
MOJKJIMBOCTI BKJIFOUEHHS 10 TECTIB 3aKpUTUX MHTaHb. [Ipore, BuUXOs4m 3
MOCTaBJICHUX 3aBJaHb Ta IMiJiel, MOXEMO 3pOOWTH BHCHOBOK, IO Taka
(GYHKIIOHANBHICT, € HAJJIMIIKOBOIO — OTXe, HEOOXIAHICTh ii peamizaiii

BIJICYTHS.
1.3 ITocTranoBKa 3agaui

€ MHOXHMHA TE€M, TaK 3BaHUX «MOMYJIBY», YINPaBIIHHA SKUMHU BEIE
BUKJIafa4. J[0 KO)KHOTO MOIYIISI IPUMHCAHUKN HA0Ip MUTaHb 3 BIIMOBITHOI TEMH
Ta Halip TecTiB. TecT MOXXe MICTUTH TUTaHHsA cBoro monyns. IlutanHs
BBOJISITHCSI Y CHCTEMY pa3oM 3 OLIHCHWMH TPUKIAIaMH BiAMOBiIEH, MOIYIi —
pa3oM i3 TEMAaTHYHUMU TEKCTaMHU-CIOBHUKAaMH. [Ipu poXomKeHHi CTyIeHTOM

TECTy HOro BIAMOBIAI Ha IHUTAHHSA OIIHIOIOTHCS Ha OCHOB1 30epekeHux
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NPUKJIAIIB BIAMOBIAEH Ta TEMaTUYHUX TEKCTIB, IIICIS 4YOro pe3yJbTaTh

OIIIHIOBAHHS 30€pIiraroThCs y CUCTEMI Ta BIIOOPaKarOThCS CTYACHTY.

1.3.1 Ilpu3HavyeHHsI pO3POOKHU

[Ipu3HaueHHsIM pO3pOOKHK € opraHizailisi MOKJIMBOCTI aBTOMAaTHU30BaHOI

NEepeBIPKM BIJAMOBIAEH HA BIJKPUTI MUTAHHA 3 MOCIIAYIOUOK OLIHKOIO

JIOCTOBIPHOCTI BIJMIOBIII.

1.3.2 Ilixi Ta 3apa4i po3podku

L1711 po3p0oOKK MPOrpaMHOro MPOAYKTY:

— HaJlaT¥ 3py4YHUH CepBIC IS BUKIAAA4iB 3 YIIPABIIHHS TECTYBaHHSIM;

— CKOPOTHUTH 4ac, [0 BUTPAYAETHCS HA 0OPOOKY pe3yabTariB, MIISTXOM
BBEJICHHSI aBTOMATUYHOI MEPEBIPKH BIAMOBIICH;

— 3a0e3Me4ynTy 3pYYHHH CEpBiC IS MPOXOKCHHS TECTYBaHHS JIs

CTYJICHTIB.

JI71s1 JOCSITHEHHS TTOCTaBJICHUX II1JIe HEOOX1THO BUPIIIIUTH TaKl 3a/1a4i:

— 3a0e3nedeHHs iHTep(deiicy ympaBiiHHSI TECTaMH Ta iX CKJIaJIOBUMU
JUISl BUKJIa1a4a;

— 371ICHEHHS aHaji3y HaJaHUX BIAMOBIAEH 3 HACTYIHUM BU3HAYECHHSIM
CTYIIEHIO PEJIEBAHTHOCTI;

— 3a0€3MEYCHHS] MOMJIMBOCTI TIPOXOKEHHS TECTy 3 HACTYITHUM

30epeKEHHSIM OT0 PE3yAbTaTiB Ta MOMKIIUBICTIO iX TIEPETIISTY.
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BucHoBOK 10 po3ainy

[IpoananizoBaHO 3aCTOCYBaHHS TECTOBOTO IMiIXO1Y /IO OI[IHIOBAHHS PiBHS
3HaHb y CYYaCHOMY OCBITHbOMY IIpOIl€Ci, OOTPYHTOBAHO aKTYyaJIbHICTh
CTBOPIOBAHOT'O TIPOTPAMHOTO MPOIYKTY.

Po3risiHyTo XapakTepHi pucy HassBHUX MiIXO/IIB, MOPIBHSAHO 3 CUCTEMOIO,
0 PO3POONIIOETHCS Ta 3pOOJIEHO BHUCHOBKU MIOAO IXHIX MOXIHMBOCTEH Yy
OL[IHIOBAHHI.

Busnaueno npusHauenss po3podsroBanoro I111, fioro mimi Ta 3amadi, ski

HEOOX1THO PO3B’SA3aTH ISl JOCATHEHHS ITOCTABJICHUX ITUICH.
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2 TH®OPMAIIVMHE 3ABE3IIEYEHHS
2.1 Bxigni nani

OckilbKM Ha  TOTOYHUM  MOMEHT  MOXJIMBOCTI  IIPOTPaMHOIO
3a0e3IeueHHs He Nepe0ayaroTh pO3YMIHHS 1 OCMUCIIEHHS JII0JICBKOT MOBH, JIJIs
TOro, 100 OLIHUTH NEBHY BIANOBIAb, MporpamMi HEOOXIIHI BX€ OLIHEHI
BUKIafadeM mnpukiaau. [Ticis 3HAXOIKEHHsSI CHIBBIAHOIICHHS MIX PI3HUMHU
MOKa3HUKAaMU BK€ OI[IHEHMX BIJIMOB1/ICH Ha IX OCHOBI OyJ1€ MOXJIMBOIO 1 OI[IHKA
HOBOI, Ha/IaHOI1 CTYJEHTOM.

OLIHIOETBCA KOXKHA BiAMOBiAb, BUXOASYH 3 CTYICHIO i1 BIJIIMOBIIHOCTI
TEMaTHYHOMY TEKCTy, TEeKCTaM Ha IHIIIY TeMy Ta B)KE OIIHECHUM IPHKIaJTaM
Biamosiaei. OTxe, 111 AaH1 1 HEOOX1TH1 11T pOOOTH CHUCTEMH.

OCKUIBKH PO3pOOIIIETHCS KIIEHT-CEPBEPHUI BE0-3aCTOCYHOK, YC1 JaH1

MaloTh 30epiraTucs Ha cepBepi y 06a3l JaHuX.

HeoOxian1 gaui:
— Jlani mpo MOAYIb:
1) HOMeEp
2) Ha3Ba;
3) TeMaTHYHUN TEKCT — CJIOBHUK;
— Jlaui mpo Tecr:
1) HOMED;
2) Ha3Ba;
3) KUIBbKICTh 3alUTaHb, 110 BUBOJUTHCS KOPUCTYBAYY;
4) Monynb (MMOCHIAHH)

5) crucok nmutaHb (TTOCUITAHHS)
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— JaHni npo 3anuTaHHs:
1) HOMED;
2) TEKCT 3alUTaHHS,
3) Moaysb (MOCHITaHHS)
4) Baru (1 aHAJII3y BIAMOBIIEH)
— Jlani mpo npuKIIaa BIAIOBIIL:
1) HOMED;
2) TEKCT;
3) ormiHKa;
4) 3pa3KoBICTH (UM € 3pa3KOM JJIsT TOPiBHSHHSA);
5) nuraHHs (MOCHJIAHHS);
— Jlani nmpo pe3ynbTar TecTy:
1) HOMED;
2) 4Yac BUKOHAHHS,
3) iM’s BUKOHABIIS,
4) TtecT (MMOCHIIAHH)
— Jlani npo KOPUCTYBALIbKY BIAIOBI/Ib:
1) Homep
2) TEKCT
3) ominka
4) nuTtaHHs (TOCHIIAHHS)

5) pe3yabTaT TECTY, 0 AKOr'O BiHOCUTHCS (TIOCHITAHHS)

CrtpykTypa cyTHOCTel 6a3u nanux y Burisaial ER-giarpamMu HaBeneHa Ha

pucCyHKy 2.1.
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User answer
Weights data

Sample answer [} Question

Reference
status

Completion
time

Test =0 Module

. Vocabulary text
Max questions

Pucynok 2.1 — Cxema ctpykrypaa ER-niarpamu 6a3u qanux

4% Test result

Taka opramizamis 0a3u JaHUX € JOIUIHBHOIO, OCKUIBKH 3abe3nedye
HEOOXIHIA pIBeHb HOpMAaJi3arii 1 JO3BOJSE JOCUTH IMPOCTO BUKOHYBATH
HEOOX1J1H1 orepailrii (JlogaBaHHs, 3MiHa, BUIAJICHHS).

Ockinbku BeO-iHTEpdeiic MICTUTh (DYHKIIOHAT 3MIHM Ta JIOMOBHEHHS
0a3u naHux, J0 1H(OpPMAIIHOT CUCTEMHU BiJI HbOT'O HAJIXOAATH JaHl; BOHU
SBJISIIOTH 3 ce0e (DaKTUYHO IUTICHI CYTHOCTI, IO MPEJCTaBJICHI Ha Aiarpami.

Taka nmoBeinka 3a0e3neuyeThest 3acTocyBanHsaM EDM-konmerntii. [5]
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omeparlii HeoOxigHa iHpopmalliga 3 0a3u gaHuX. B 3amexHoCTi Big moTped 3
iH(pOpMaIIiHOT CUCTEMHU 3alMUTYIOThCS PI3HI HAOOpH JAaHMX Y BHUIJISIAL
CYTHOCTEH, $IKl 1l HAOOpU MaHMX OMHUCYIOTh, CTPYKTypa IUX CYTHOCTEH €
BIJMOBIHOIO CTPYKTYpl TaOiuip 0a3u paHux. Taky MOBeIIHKY 3a0e3mnedye

BUKOpHCTaHHs mijaxony EDM. [5]

2.2 Buxigni nani

OcCKUIbKH TIpOrpaMHUl MPOAYKT € Be0-3aCTOCYHKOM, TO JJI BCIX HOTO

Habip TuniB BXiIHUX JaHUX MpeAcTaBieHo y Tabmumi 2.1.

Tabang 2.1 — Tunu BUXIAHUX JaHUX

Haz3Ba

Onwuc

Question

JlaHi TUTaHHS

AnswerSample

JlaH1 ipukJiay BiJMOBiAi

UserAnswer JlaHi BiMOBIA1 KOPUCTYBaya
TestResult JlaHi pe3yybTaTiB TECTy
Test Hani Tecty

Module JlaHi MoTyJIst

BuximHux TOKyMEHTIB cUCTeMa HE Mae.

3MH.
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2.3 Omnmc cTpyKTYpH 6231 JaHUX

B 6a3y nanux Maroth Oyt 30epexeHi 1aHi, 110 OMUCYIOTh:

— MOy,

— IUTaHHS;

—  TeCTH;

— TPUKJIAIU BIJMOBiACH HA TUTAHHS;

— pe3ynbTaTH TeCTyBaHHS,

—  KOPHUCTYBaIIbK1 BIMOBI/II.

B uinomy crpykrypa B/l BinnoBigae CTpyKTypl BXIAHUX JaHUX.
BinnoBinHa cTpykTypHa cxema 0a3u JaHux 1H(OpPMALIAHOI CHUCTEMHU

3HAXOAMUTHCS y TpapiuHNX MaTepianax.
BucHOBOK 10 po3aiiay

BusHaueHo mepenik JaHUX, M0 TOAAIOThCS Ha BXiJ Ta BHUXIJ
iH(bOpMaIlITHOT MIJACHUCTEMH MPOTPaMHOTO MPOoAyKTy. CTBOpPEHO 3arajbHy
CXEeMy CYTHOCTEH, iHdopmMaIris npo ki 0yae MicTUTHCS y 0a31 JaHUX.

[To6ynoBaHo CTPYKTYypy 0a3u JaHMX BIJIMOBIAHO 1O BHUKJIAJIEHOIO Yy
MOMEpPEeHIX pOo3AlIaxX, sSKa € HaWOUIbII MAXOASANIO 3 ONNIIAYy Ha

PO3pOOTIOBAHMI TPOrpaMHUN TPOYKT.
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3 MATEMATHUYHE 3ABE3IIEYEHHS
3.1 3micTOBHA MOCTAHOBKA 3aJ1a4i

VY cdepi KOHTPOITIO SIKOCT1 OCBITH Ha CHOTOAHINIHINA JICHh TECTU € OJTHUM
3  OCHOBONOJOXHHUX 1HCTpyMeHTiB. Illupokoro mnomupeHHss Halylo
aBTOMAaTU30BaHE TECTyBaHHSA. ABTOMAaTH3allisl MPOLECY TECTYBAHHS CHPOILYE
poOOTy BHKJIa/1auiB 1 MPUIIBUIIIYE NEPEBIPKY 3HAHb.

Po3pob6ntoBanuii mporpaMHMil MPOAYKT Ma€ OI[IHIOBAaTH BIAMOBiAL
CTYJCHTa, 3aCHOBYIOUHCHh Ha 30epeXeHHMX MpHUKIagax BIAMOBiIEH Ta Ha
TEMaTHYHUX TEKCTaX MOJIYJIIB .

Jlns peamizariii mocTaBlIeHUX ITijIel HEoOXiaHO 30epiratu iHOpMAaIliio,
MOB’sI3aHy 3 TECTAMHU Ta iX pe3yJabTaTaMu, MPOBOJIUTUA ABTOMATUYHY TIEPEBIPKY
pe3yNbTaTIB TECTYBAaHHS Ta 3a0€3MEYUTH 3PYUHHI JOCTYI 10 (PYHKIIOHATY
yepe3 iHTepdeiic. Jlo MareMaTuyHOI 4YACTUHU BIJIHOCUTHCA TNEpeBipKa
BIJIMOB1/ICH CTY/ICHTIB.

MeTot0 € CTBOPEHHS AJITOPUTMY BU3HAYEHHS JOCTOBIPHOCTI BIAIOBI/II HA
OCHOBI OIIIHEHMX MPHUKIIA/IIB BIJIMOBIAECH Ta B1JIOMOCTEN 3a TEMOIO MUTAHHS.

Ha mMaremaTnyHe 3a0e31e4eHHs MOKJIaJa€eThCs:

— TMOPIBHAHHS BIANOBIAI 3 TEPMIHOIOTIEI0 TEMHU ITUTAHHS;

— TIOpIBHSHHS BIJIITOBI1/II 31 3pa3KOBUMHM MPABUILHUMH BIIIIOBIISIMHU;

— BHBEJEHHS OILIIHKM Ha OCHOBI JIaHUX, OTPUMAaHHUX 3a JIOIOMOTOIO

BUII€3a3HAYEHUX IT1XO/IIB.
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3.2 MareMaTH4YHA NMOCTAHOBKA

Hanmana xopucTyBadeM BIiAMNOBIAb IOBUHHA SIBJISTH CO00H0 (pazy
HEBEJIUKO1 JOBXUHU (2 — 5 C/1iB) aHTIIHCEKOI0 MOBOIO.

O1uiHKa JOCTOBIPHOCT1 BIATOBIZI Ma€ SBIATH COOOK MiMCHE YUCIO Yy
miana3oHi Bix 0 mo 1.

JI71s1 OTprUMaHHS OI[IHKY MTOBUHHA OyTH OI[IHEH1 JOCTOBIPHICTh BIIOBI/I
B1JIHOCHO T€MHU MMUTAHHS Ta BIIHOCHO 3Pa3KOBUX BIAMOBIJICH.

OriHKa JOCTOBIPHOCTI BIAHOCHO TEMU Ma€ MPOBOAUTHUCSA 3 ypaxXyBaHHIM
94aCTOCTI BUKOPUCTAHHS CIIiB, JAHUX Y BIJIMIOBI, CEPE]] TEKCTIB.

OmiHKka  JOCTOBIPHOCTI  BIJIHOCHO  3pa3KOBHX  BIiANOBimeH  Mae
IIPOBOJIUTHUCS 3 YPaXyBaHHAM YaCTOCTI BUKOPUCTAHHS CJIIB 1 CJIOBOCIIOIYYEHbD,
o1IOHOCT1 3Pa3KOBUM BIATIOBIISIM.

3arajibHa OI[IHKA Ma€ BHUBOJMTHUCS Ha OCHOBI TOMEPEIHIX OI[IHOK 13
ypaxyBaHHSIM YyCiX OLIIHEHUX BIAMOBIIEH, HaTaHUX BUKJIaIaueM B sIKOCTI 3pa3Ka.
Cryneni 3HauymocTi (akTopiB, 3riHO 3 AKUMHU BUBOJUTHCSA OCTATOYHA OLIIHKA,
HEB1JIOMi 1 MalTh OyTH BU3HAYEHI HAa OCHOBI OIIIHOK BIAMOBiAEH, HaJaHUX

BHUKJIaJaueM.
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3.3 OOrpyHTyBaHHSI METOAY PO3B’A3aHHA

OmuiHKa Ha/aHOT BIATOBII BITHOCHO 3pa3KOBUX BIJMOBiAEH € OCHOBHOIO
CkJiafoBol0 aHanizy. Komm’ioTepHa mporpama He 3[aTHa PO3YMITH JIFOJICHKY
MOBY — 11¢ € Al-1oBHOW 3agadero [6], TOOTO HA MOTOYHUN MOMEHT HE ICHYE
TEXHOJIOT1i, 3/JaTHUX 3a0€3MEeYUTH PO3yMIHHS NPUPOAHBOI MOBU. CaMOCTIHHO
BU3HAYUTH MPABWIBbHICTh HAJIAHOI BIATOBIA1 MOXKE TLIBLKH JIFOJUHA; KOMIT FOTEP
MOJKE JIUIE OIIHUTH OJM3bKICTh BIAMOBINEH MO MPaBUILHUX, IO 3aBYACHO
HaJaHi 1 OLIHEH] JIIOIbMH.

JlJisi IOpIBHSIHHA HAaJlaHWX Ta 3pa3KOBHUX BIJMOBifeH Oyno oOpaHO Tak
3Banuil anroputM BLEU. Anroputm oOpaHo uepe3 WOro BiIHOCHY MPOCTOTY,
BUCOKY IIBUIKICTb, JOCHUTh BHCOKHH CTEMiHb KOPEJAIIi OIIHKH IIbOTO
ANropuTMy Ta JIIOACHKOI owiHKU [7, 8]. BiH 3acTocoByeThbCs ISl OLIIHKHU
OJIM3BKOCTI HaJaHOI (Ppa3u UM TEKCTY J0 HAJaHWUX 3aBYACHO, HAWYACTIIIE — JIJIs
NEepeBIpKM  MPaBWIBHOCTI ~ MAIMHHOTO TEpeKjaay y TMOpIBHSHHI 3
npodecioHaTbHUM JIOJICBKHUM. 3arajibHa 171es aITOPUTMY MOJISITae y TOMY, 110,
9quM OJIFDKYE 3alpOIIOHOBAHUI BapiaHT J0 3pa3KiB — TUM BHIIIE OIiHKa [7].

Orinka BiAMOBI/II 32 YACTICTIO BUKOPUCTAHHS CIIB y TeM1 MOTpiOHA st
BUKJTIOYEHHSI MOXKJIMBOCTI mepedopy BapiaHTIB Ta AJisg 3a0€3MEUEHHS peakiii
CHCTEMH Ha BUKOPHCTAHHS HE TepenadadeHMX 3pa3KaMmM BiamoBiaeit ciiB. B
SKOCTI METPUKHU JUIsl Takoi OIIHKKA Oylno oOpaHO KOocuHyc mofioHocTi. Lls
MeToJIuKa oOpaHa, 00 IIMPOKO BUKOPUCTOBYETHCS Yy MOIIYKOBHX CHUCTEMax i
MOKa3ajga BUCOKUU piB€Hb TOYHOCTI mMepen0adyeHHs BIAMOBIAHOCTI JOKYMEHTA
3anuty [9]. ¥V nanomy BUNaaKy y poJi 3anmuta Oyae BUCTYIATH BIJMOBiAb, a Y
pOJIi IOKYMEHTIB — CTOPOHHI TEKCTH Ta TEKCT, MOB’A3aHUM 13 TEMOIO MTUTAHHSI.

3acTocOBaHO  aHaji3 3a  MPEACTABJICHUMH  YacTHHAMH  MOBH:
BUKOPUCTAHHS HETUIIOBUX JJIs BIIMOBIA1 CIIB Oy/ie PO3IIHEHE SIK BIAXUJICHHS 1

BIJIMOBIIHO Bi10Opa3UThCsA Ha OcTaToOuHiM ouiHii. [ed miaxin 3actocoBaHUi
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TOMy, IO BiH 3amo0iraTUMe pO3IMI3HABAaHHIO OJIHOKOPEHEBUX CIIB 5K
OJTHAKOBUX.

Jlist 3a0e3meueHHsT CTIMKOCTI aaropuTMy J0 OAWHUYHHX TIOMHJIOK Y
HAIlMCAaHHI CJIB 3aCTOCOBAHO IIPOCTE TOPIBHSHHS TEKCTY; Yy pasi, SKIIO
BIJIMIHHOCTI BiJ] OJTHI€1 BIAMOBI1 31 3pa3KiB MiHIMAaJIbHI, OIlIHKA HE Oy/€ CUIHHO
3HIDKEHOIO.

Jlist 3a0e3neyeHHs CTINKOCT1 allTOPUTMY 10 CIIPUMHATTS BIAMOBIJII, IO €
IPOTUJISKHOIO 32 3MICTOM, BPAaXOBYETHCS TAKOXK KUIBKICTh KOHCTPYKIIH, IO
MO3HAYAIOTh 3aMEPEUCHHS y aHTINACHKIA MOB1, TAKUM YMHOM 3MIHIOIOYH 3MICT
bpa3zu Ha mpoTWwiIeKHUNU. Takuil MIAXiA € MOXJIWBHM 3aBISKH TOMY, IO
aHTJICbKa MOBa y OUTBIIIOCT] BUMAJKIB € 100pe CTPYKTYpPOBAHOIO, a MOOY0Ba
KOHCTPYKIIi# 3arepeyueHHsl y Hii BiJIIOBIIa€ YITKUM IIpaBUIIaM.

Y moctaHOBI 3aja4i 3a3HAYCHO, IO CIIBBIIHOIIEHHS, SKE TIOB’S3Yy€
BUILIEBKA3aHl TIJIXOAW, METOJAW 1 aJroOpuTMH, HeBigoMme. s yCHiIIHOIro
iX 3acTOCyBaHHs Ta OCTAaTOYHO! OIIIHKMA BIJAMOBI1 CIIBBIIHOIIEHHS MAae
OyTh BHBEICHE, I 3aJada TOKJIANA€TbCs HA HEUPOMEPEKY MPSIMOTO
nomupenns (feed-forward) — Helipomepexi € THITOBUM PIIICHHSM IS 3a7a4
uporo tumy. Lleil iIHCTpyMEeHT 00paHO TOMY, IO BiH YyJOBO ceO€ MOKa3ye y
3a/auax, /e HeoOX1THO 3HAWTH CIIBBITHOIICHHS, 32 SIKUM OJIMH Ha01p GakTopiB
NEePEeTBOPIOEThCS Y 1HIUN. JlOBEeleHO, IO Mepeka MPSMOro MOIIMPEHHS 3
OJTHUM TMPUXOBAHUM IIIAPOM MOKE HAOIM3UTHU Oy/b-sIKYy HEmepepBHY (YHKIIIIO
OaraThboX 3MIHHHMX 3 Oyab-skor TouHicTIO [10]. OTxe, 3a mpuKIagaMu BXKe

OI[IHEHHUX BIJIMOBIIEH HEHpoMepeKa «HABYUTHCS» OIIHIOBATH M HOBI.
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3.4 Onmuc meToiB po3B’A3aHHSA
3.4.1 BLEU

BLEU [7] — anroput™ aj1si BUMIpIOBaHHS SIKOCT1 TEKCTY Y MOPIBHIHHI 31
3pa3KkaMH, B OCHOBHOMY 3aCTOCOBYEThCS Yy cdepl MAIIMHHOIO Mepekiany,
3BIJIKM 1 MilIa Horo Ha3za. CTaBIIM OHUM 3 MEPIINX AITOPUTMIB, YUl OL[IHKA
KOPEJIOE 3 JIOJCHKOIO, BIH € JIOCHTH MOIYJSIPHUM 4Yepe3 MPOCTOTY 1 HU3BKY
«BapTICTh» OOYNCIIEHb.

Orminka anroputMy 3aBxau 3HaxomuThes Mk 0 Ta 1. Ils Benmmumua
BimoOpaxae, HACKUILKH TEKCT, 10 MEPEBIPAETHCS, € OTU3BKUM JI0 3pa3KiB, YUM
OmmKk4e 3HadYeHHS 70 1 — TUM ONMXK4Ye TEKCT A0 3paskiB. 31 30UIbIICHHAM
KUIBKOCTI 3pa3KiB OIliHKA 3a3BUYaili 3pOCTaE.

Merpuka BLEU 3acHoBaHa Ha miipaxyBaHHI KUIBKOCTI, Yy SIKIA
3YCTpIYa€eThCs y 3pa3kax KOXKHa 3 N-rpaM TEKCTY, M0 MepeBipseTbes. N-rpama —
MOCJTIIOBHICTD 3 N €JIEMEHTIB, Y IAHOMY BUMAAKY — CJIiB. 3BEpXY BEJIMUMHA, 1110
BIIOOpaXye KUIbKICTh BXOJIKE€Hb Y TEKCT, IO MepEeBIpSI€TbCS, 0OOMEKYEThCS

MaKCHMAaJIbHOO KUIBKICTIO BXO/UKEHB Y 3pa3Kax:

_ text references
Muygram = max(mngram: mngram ) (3-1)

[Ticns mporo Il BEMTUYMHU MIJACYMOBYIOTHCS IS BCIX N-Tpam, s
OTPMMaHHS OLIHKM CyMma JAUINTBCS Ha X 3arajbHy KUIBKICTb Yy TEKCT1 1

MHOXHUTBHCSI Ha Tak 3BaHMi mtpad kopoTkocTi (brevity penalty):

brevity penalty

= z . 3.2
ngram count in text i [mngmm] (3.2)

all ngrams in text

Skmo JOBXKMHA TEKCTy, W0 TMEpEeBIPSIEThCA, OIblIe JOBXKUHU

HAaMEHIIOro 31 3pa3KiB TO KOePIUIEHT MTpady KOPOTKOCTI JOPIBHIOE OJUHUILIL.
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VY npoTuiIeKHOMY BUIIAJKY BIH BU3HAYAETHCS 32 (HOPMYIIOH0:
(3.3)

Jie C — JIOBKMHA Y CJI0BaX TEKCTY, 1110 EPEBIPAETHCS, a T — KUIBKICTB CJIiB

y HaiimeHmoMy 31 3pa3kiB. [Ipukiag poOGoTH anropuTMy MNpeACTaBICHUN Ha

pucyHky 3.1.
Cand. 1 the the the the the the the
Cand. 2 apple is on a table
Ref. 1 there is an apple on the table
Ref. 2 the apple is on the table
Candidate 1, n=1: Candidate 2, n=1:
7 X l-’theﬂ ﬂapplef.” H'ISH’ ”Oﬂ”, "a”, Htableﬁ
P=ell-6/)*(14+1+1+0+1)/5=0.655

P =min(7,2)/ 7 =0.285;

Candidate 2, n=2:

“apple is”, “is on”, “on a”, “a table”

6 x “the the”
P=min(6,0)/7=0; P=ell-65)*(14+1+0+0)/4=0.409

Candidate 1, n=2:

Pucynok 3.1 — Ilpuknan podotu anroputmy BLEU

Haiikpaiiie anroput™ KOpemtoe 3 JTI0CHKOI0 OIIIHKOIO TIpH n = 4 [8]; BTIM,

HEJIOBT'1 BIJIMOBI/I, IO CKJIAAAIOTHCS 3 JBOX-TPbOX CIiB, OYAyTh BIAKHUHYTI 3a

TaKOro CIoCcOo0Y OIIHIOBAHHSI, TOX IS JTAHO1 3a]1a41 3aCTOCOBHUM € N HE O1IbIIE

IIBOX.
Takox anroputM OyJ0 BJOCKOHAJEHO: 3a JOMOMOTOK (PperMBOPKY

WordNet [11] mopiBHsSHHS n-rpaM BiIOYBA€TbCS 3 ypaxXyBaHHSIM CHHOHIMIB

CJIiB, 1110 BXOJATH JI0 IX CKJIAIy — TOX OIIIHKA JIFOJICHKOI BIAMOBiAL Oy/ae OLIbIn

ApPK.
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TOYHOIO Y pa3si, AKIIO0 CTYJICHT JacTh BIAMOBIIb 3 BUKOPHUCTAHHSIM CHHOHIMIB

CJIIB, IO BXOJIATH JIO 3pa3KiB BiAMOBIACH.
3.4.2 Kocunyc noaionocti

Kocunyc moniOHocti (cosine similarity) 3acTOCOBYeTbCS /0 TEKCTIB
HACTYITHUM YMHOM: SIKIIIO 3alUT 1 TeMa € B3a€MOBIAMOBIIHUMH, TO Y TEKCTI 3
JAHOT TEMM CJIOBA, L0 MICTATHCA Y 3alHTI, 3yCTPIYAIOTHCA PA30M YaCTIIIE, HIXK
y IHIIUX TEKCTaX. byay4W MOYAaTKOBO 3aCTOCOBAHUM B SIKOCTI OCHOBH
MIOITYKOBUX CHCTEM, Il IHCTPYMEHT IMiIXOIUTh JJIS BUPIIIICHHS TaKoi 3a/adi,
SK BCTAQHOBJICHHS BIJHOCHOTO CTYIEHS BIJIOBIIHOCTI TEBHOI TemHu (dpasi
3amury.

O1iHKa BIAMOBIAHOCTI JOKYMEHTA 3alIUTy MICTUTHCS Ha BiJpi3Ky Mix (
Ta 1 1 BimoOpakae, HACKIIIbKU KOPETIOIOTh M1k COOOI YacTOCTI 3aCTOCYBaHHS
cimiB ¢pa3u-3aMuTy y JOKyMEHTI. BU3HavYaeThCsl BOHA Y JIBa €TAITH.

CrovyaTKky BU3HAUYAIOTBCS YacCTOCTi, 3 SKHUMH 3yCTPIUalOThCS CJIOBA Y

Mekax KoskHoro nokymenra (Term Frequency, TF):

word count in document

TF (word, document) = (3.4)

words amount in document

[Ticnst 11bOTO OOPAXOBYETHCS 3BOPOTHA YACTICThH CIIIB 3aIUTY BiTHOCHO
nokymentiB (Inverse Document Frequency, IDF) — BoHa Bu3Hadae CTyIiHb
«PIAKOCTI» MEBHOTO CJIOBA cepel JOKYMEHTIB. BU3HauaeThCsi BOHA HACTYITHUM

YNHOM:

N,
IDF(word) = 1 + In (ﬂ) (3.5)
Nword

ne Ngoc — 3araipbHa KUTBKICTh JOKYMEHTIB, Nyord — KITBKICTh JOKYMEHTIB,

[0 MICTUTh IITyKaHE CIIOBO.
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Jlami BCi JTOKYMEHTH 1 3alIUT CTaBIATHCS Y BIAMOBIIHICTH BEKTOpPaM,

KUIBKICTh BUMIPIB SIKMX JIOPIBHIOE KUIBKOCTI PI3HHUX CJIIB 3alUTY, & BEIMYUHH Y

BEKTOpP1 B KOXKHOMY 3 HUX piBHI 100yTKYy IDF nporo ciosa ta TF y qokymeHTi

(um 3amuTi).

[Ticnst mepeBeeHHs] TEKCTIB Y BEKTOPU BU3HAYAETHCSI TOM BEKTOP, IO €

HANOIMKYNM 3a HaIpsIMKOM 10 BCEKTOPY 3alluTy, i1 ObOI'O BU3HAYAE€THCA

KOCHMHYC KyTa MI’)K HUMH, 110 TAKOX 3BETHCSI KOCUHYCOM IOA10HOCTI:

vl-v2

CosSim(vl, 172) = m .

(3.6)

[{s BetmumHa 1 BiyoOpaXka€e BiIMOBITHICTh JOKYMEHTA 1 3aMUTY (BITHOCHO

IHIIMX JTOKYMEHTIB, sIKi Oymnu 3aiydeHi 10 po3paxyHky IDF). [Ipukmnan podotu

AITOPUTMY TIPE/ICTABICHUIM Ha PUCYHKY 3.2.

Request: “zero resistance phenomenon”

Document 1 Superconductivity is a phenomenon of zero electrical resistance.
Document 2 Ohm law says that if the voltage is zero, this means that the resistance is zero.
Document 3 Phenomenon when waves spread out to region that is not in their path is called diffraction.

Doc. 1 TF: 0.125 each word

Doc. 2 TF: “zero”, “the”, “that”, “is” —0.125, other words — 0.063

Doc. 3 TF: “is” — 0.125, other words — 0.063

Request TF: 0.333 for all request words; TF request vector — (0.333, 0.333, 0.333)

TF-IDF table:
Word Document 1 Document 2 Document 3
Zero 0.176 0.176 0
Resistance 0.176 0.176 0
Phenomenon 0.176 0 0.088
. 0.176 * 0.333 + 0.176 * 0.333 + 0.176 * 0.333
CosSim(Docl) = =
\/(0.1762 +0.1762 4+ 0.1762) = (0.333% + 0.3332 + 0.3332)
. 0.176 « 0.333 + 0.176 *« 0.333 + 0
CosSim(Doc2) = = 0,816
\/(0.1762 +0.1762 4+ 0) = (0.333% + 0.3332 + 0.3332)
. 0+ 0+ 0.088 «0.333
CosSim(Doc3) = 0,577

J(0+0+0.0882) « (0.333% + 0.333Z + 0.3332)

Pucynok 3.2 — Ilpukian poGoTH anropurmy,

3aCHOBAHOI'0 Ha KOCHUHYCI O/11I0HOCTI

3MH.
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3.4.3 Inuii 3acTOCOBaHi aJITOPUTMHU

Sk Bke 3a3Ha4YCHO, TaAKOXK 3aCTOCOBAHO HaCTyrlHi AJITOpUTMHU Ta 3aco0u:

MOPIBHAHHSA TEKCTY SK ITOCTIJJOBHOCTI CHMBOJIIB; IOPIBHIOIOTHCS
HaJlaHa BIJTIOBIIb Ta 3pa3Ku MPaBUILHUX BIAMOBIACH. [ BUSIBIICHHS
dbparMeHTiB 00paHO IIMPOKO po3MoBcromkeHuit anroputm diff,
IPUHIUIT POOOTHU SKOTO 3aCHOBAHO HA MOUITYKY HAWJOBIINX CHLTBHUX
nianocnigoBuoctet [12]. Ilpuxnag poboTtu onHiel 3 peanizaliii
AJTOPUTMY NPEICTABICHUN HA PUCYHKY 3.3;

MOPIBHSHHS YaCTOCTI, 3 SKOK 3YCTPIYalOThCs Pi3HI YaCTHUHH MOBH.
J1J1st 1TbOT0 3aCTOCOBAHO TAKHM IHCTPYMEHT CEMaHTHYHOTO aHAII3Y, K
tarrep yactud MoBu (POS-tagger) dpperimBopky OpenNLP [13];
OiAPAaxXyHOK KUIBKOCTI BHUKOPUCTAHMX MOBHHUX CTPYKTYp, IO
MO03HAYaAIOTh 3amepedeHHs (TakuXx, K «non-» 4u «dis-»), y BIAMOBIII;
HEHpOHHA Mepeka MPSMOro TOMHUPEHHS 3 OJHUM IPUXOBAHUM
mapoM Jisi BUBEACHHS OCTATOYHOI OI[IHKU 3 MPOMIXHUX OIIHOK,

HaJlaHUX BUKOPHUCTOBYBAHUMHU AJITOPUTMAMMU.

some sample text

same sample toast

Pucynok 3.3 — IIpuknan pobotu oaHiel 3 peanizaiiid anroputmy diff

BucHoBOK 10 po3ainy

TakuM 4rMHOM, y JaHOMY PO3AiIl OyJ0 BU3HAYEHO CYTh 3aBJAHHs, HOro

MaTeMaTU4YHy MOCTaHOBKY. BiAMoOBinHO 10 3aBAaHHSA OOpaHO alIrOPUTMHU, IO

3a0€31euyloTh BUKOHAHHS MTOCTaBJICHOTO 3aBAaHHs, OOTPYHTOBAHO iX BHOIp Ta

BUKJIaJICHO OCHOBHI IIPUHITUIIH iX POOOTH.
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4 ITPOT'PAMHE TA TEXHIYHE 3ABE3IIEYEHHSA
4.1 3aco0u po3podku

B sikocTi MOBU porpaMyBaHHS CEPBEPHOI YACTUHU JI0AATKY Oyi10 00paHo
C# 3 Bukopucranssm texnosorii MVC ASP.NET.

C# [14] - o00’exTHO-Opi€EHTOBaHa MYJIbTUIIAPAJUTMEHHA MOBa
IPOrpaMyBaHHs 3arajlbHOrO MpU3HA4YeHHA, po3podieHa y 1998-2001 pomi sk
ocaHoBHa MoBa 1atdopmu Microsoft NET Framework, BimHOCHTBCS 110 CciM’1
C-noai6HUX MOB.

OCHOBHUMH apXITEKTYPHUMU XapaKTEPUCTUKAMH €:

— CTpora cTaTMyHa THITi3allis, Oe3IeKka THIIB, €JMHA CHCTEMA THIIIB;

— TOTYXHa cUcTeMa 0OpOOKH BUKIIOYCHB;

— aBTOMaTU4YHE KePYBAHHS MaM’STTIO, «30ipKa CMITTSI»;

— cnpsMoBaHicTb MoBM Ha OOIl Ta KOMIOHEHTHO-OpPIEHTOBaHE

porpaMyBaHHS,

— MOXIIMBICTh MPOCTOI IHTErpaiii 3 KOMIIOHEHTaMH, HAIHCAHUMU

IHIIMMHU MOBAaMU Ta 3 3aCTOCYBaHHSAM IHIIUX TEXHOJOTIH.

NET 3arasiom 1, 30kpema, C#, MOXYTb BHUKOPHUCTOBYBATHCS Ha BCIX
Cy4acCHHUX OIlepaliiHuX CHCTEeMaX, 0 BKAa3ye Ha KPOCIIaT(GOpPMEHICTh, XOU B
OCHOBHOMY BUKOpPUCTaHHA B1I0yBaeThes mia ynpasiaiHHiM OC Windows B cuity
icTopuuHUX puyuH Ta inTerpaii miargopmu .NET y 110 onepauiiiny cuctemy.

MVC ASP.NET [15] — TexHoioris, 110 HaJa€ TPOCTHHA 1 THYYKHN
IaTePHOOPIEHTOBAHUN  CITOCIO  PO3pPOOKM  JWMHAMIYHHUX  BeO-T0HaTKiB,
3acHOBYIounCh Ha Bigomomy marepHi MVC. Il texHomoris iHTerpoBaHa Yy
wiargopmy .NET 1 B OCHOBHOMY 3aCTOCOBYETBHCSI CYMICHUMHU 3 HEIO MOBaMHU.

CxemaTnyHe 300paxkeHHs! KOHLEIIT MaTepHy MPeJCTaBICHO Ha PUCYHKY 4.1.
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Controller
Update / \ User Action
Notify Update

[

Model View

Pucynok 4.1 — Cxematuune 300pakeHHs KoHIen i natepay MVC

B skocti CKBJl Oyno ob6pano SQL Server Express, a B sKoCTi
THCTpYMEHTY OpTraHi3arlii 1octymy 1o nanux - Entity Framework.

SQL Server [16] — pemnsmiiina CKBJI, ocHOBHAa MOBa 3alUTIB SKOI —
Transact-SQL; po3pobiiena crninbHO kommaHisiMu Microsoft Ta Sybase. Mae
OaraTo cydacHHUX 3ac00iB poOOTH 3 JaHWMH, € IHTEIPOBAHOKI Yy ILIaThOpMY
.NET, mae BHCOKI MOKa3HUKH MPOJYKTUBHOCTI, YCIIIIHO KOHKYPY€E Ha PUHKY
CKB/] 6araro pokis.

Entity Framework [17] — 06’ ekTHO-0Opi€HTOBaHa TEXHOJIOTIS AOCTYITY 110
naHuXx, npeacrasise 3 ceoe ORM-pimenns qis miatrgopmu .NET Big Microsoft.
Lleit 3acid m03BOJIsIE CTBOPUTH «OE3IIOBHMIN» Mepexin MK 0a3010 JaHMX Ta
00’ekTamMH, 3 SKHMH TIpaIioe po3po0sIOBaHEe MporpaMHe 3a0e3rnedyeHHs,
NPUCKOPUTH 1 ToJermmTu po3poOky [13, 3abe3nmeuntn HaneXHIN piBEHb
HaJIMHOCTI 1 6e3nekn nmpu B3aemoii b/ Ta mporpamHoi cucremu.

VY kopuctyBanpkoMy iHTepderici Takox 3amisiai HTML, CSS, Bootstrap,

JavaScript.
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HTML [18] — cranmapTHa MOBa PO3MITKH TiIIEPTEKCTOBUX JOKYMEHTIB,
[0 3aCTOCOBYETHCS y AOCOJIIOTHIM OUIBIIOCTI BEO-CTOPIHOK, € 3PYYHOI Y
BUKOPHUCTAHHI 1 IPOCTOIO JUIsl PO3YMIHHS.

CSS [19] — BukopucroByBana pazom 3 HTML moBa, nmpu3HadeHHs SIKOi —
OIKC 30BHIIIHBOTO BUAY, CTUJIIO CTOPIHOK, HATUCAHUX MOBOIO PO3MITKH.

Bootstrap [20] — Habip iHcTpyMeHTIB (HpEeWMBOPK), MPU3HAYCHUH IS
CTBOpPEHHSI Be0-/10/IaTKIB Ta CAMTIB; MICTUTH y COO1 pI3HOMAHITHI €IEMEHTHU
yIpaBIIiHHS Ta HaBITaIll1, a TAKOXK po3mupeHHs JavaScript.

JavaScript [21] — iHTepmperoBaHa AMHAMIYHA MOBa MPOrpPaMyBaHHI.
3a3BUuaii € MOBOIO CIIEHapliB BeO-CTOPIHOK, y TakoMy pa3l BOHaA
IHTEPIPETYETHCS Opay3epoMm.

B sikocTi cepenoBuiiia po3podku Oyio Bukopuctano Visual Studio [22],
OCKUIBKM BOHO HampsiMy moB’s3aHe i3 cepenoBuiieM .NET i € ocHOBHUM
3aco00M sl po3poOKH 3acTOCYHKIB MOBOr0 C#. 3a nmonmomororo Visual Studio
MOKHA PO3pOOJIATH TporpaMHe 3a0e3medeHHs: Maixke OyAb-IKOro THUIMY, Bif

KOHCOJIbHUX Ta BIKOHHUX 3aCTOCYHKIB /10 B€O-CalTIB Ta MOOUIbHUX J10JATKIB.
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4.2 BuMoru a0 TexXHi4YHOro 3a0e3ne4yeHHs

Jlns1 3a6e3neueHHs cTabiIbHOT poOOTH CUCTEMH TEXHIUHI 3aCO0M MalOTh
MICTUTH HACTYIIHI CKJIaJIOBi:
—  CcepBep 3 XapaKTePUCTUKAMH:
1) mporecop 3 yactororo He Merme 1.5 I'T;
2) 00’em O3I1—-4T10;
3) 00’em BUIBHOTO MicIs Ha qucky — 1 T°0;
4) iHII TapaMeTpy Ta CKIAI0BI MAIOTh APYrOpsTHE 3HAYCHHS,
OCK1TbKU HE BIUTUBAIOTH HA pOOOTY MpOrpaMu 3HAYHUM YHHOM.
— 113, BcTaHOBJIEHE Ha CEepBeEpi:
1) OC Windows 7 / Windows Server 2008 uu Buiiie;
2) Internet Information Services sk kommoneHT Windows;
3) .NET Framework 4.5 a6o Buiie;
4) SQL Server Express 2008 abo Buiiie.
KitieHTChKMI MpUCTpiil Mae OyTH MIAKIIOYEHUN A0 Ti€l )k Mepexi. Ha
HbOMY Mae OyTH BCTaHOBJIEHHI cydacHHil BeO-Opay3ep 3 miaTpumkoro HTML 5
ta AJAX. Inmi mnapamerpw Ta nporpaMHe 3a0€3MEUYCHHS] KIIEHTCHKOTO

IPUCTPOIO OCOOJIMBOI POJI1 HE TPAIOTh.
4.3 Apxirekrypa I13

Y nmaHoMy mnporpaMHOMY TMPOJYKTI 3aCTOCOBaHA KJIEHT-CEpBEpHA
apXiTeKTypa.

B poznini ommcaHa cTpyKTypa peanizallii mporpaMHOro 3a0e3MeucHHS.
[IpoextyBanHs nependayae po3aisieHHs GYHKIIN MpOorpaMu MixK IiJICHCTEMaMH,

KOXHa 3 AKX BiI[HOBiI[a€ 3a BUKOHAHHS IIEBHOI YaCTUHU 3aBAaHHA.
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[Tincucrema oOpoOKM BIJIMOBiAEH BaIITOBaHA 3a MPUHIMIIOM Qacay:
BHYTPIIIHIA (YHKI[IOHAT TO€JHAHO TaK, IO 3BEPHEHHS JO CHCTEMH
BiJIOYBA€ETHCS Yepe3 €UHUHN KJIac, 110 MOJICTIIYE BUKOPUCTAHHS MOTYJIS.

Indopmarniiina mijcucTeMa, 0 BIAMOBIAAE 3a B3AEMO/IIIO 3 0a3010 JaHUX,
noOyJoBaHa 3a MaTEpPHOM PEMO3UTOPIiB: KJIacu, 10 BIAMNOBIAAIOTH
BUKOPUCTOBYBAaHUM OO’ €KTaM, MICTSTh JIUIIE AaHl, y TOW Yac K (yHKI[IOHAT
B3aemoAli 3 B/l BUHECEHO A0 Tak 3BaHUX «peno3uTopliBy. Taka opraHizaris
MiCUCTEMU TIOJIETIIIYE pO3pOOKY, TOBTOPHE BUKOPUCTAHHS KOy 1 TECTYBaHHS.

ApXIiTekTypa NIJCUCTEMH, IO HaJa€ KOpPUCTyBaueM BeO-iHTepderic,
3aCHOBYEThCSA Ha apxirekrypHomy maoioni Model-View-Controller, mro
nependavyae MO CUCTEMHU HAa TPU YAaCTHHM — JAaHl (MoOJzeib), iHTepdeic
(BurJISIA), MOIYNbh KepyBaHHs (KoHTpojep). Takuii 1mabnoH 3abe3meuye
THYYKICTh ITPOrpaMHOro 3a0e3MeUeHHS, J03BOJISIE€ TOBTOPHO BUKOPUCTOBYBATH
JesKi  KOMIIOHEHTH, WOro BHUKOPHUCTaHHS CHpHUS€E€  3pO3yMilocTi H

BIIOPSIZIKOBAHOCTI.
4.3.1 Jiarpama kjaciB

CTpyKkTypHa cxeMa KJaciB MPOTrPaMHOrO 3a0E3MEYEeHHS BKIIOYEHA 10
rpadiyHIX MaTepiamiB.

Ha niarpami kiaciB 3a3HadeHi HACTYITHI KJIacH:

—  “Bleu” BignoBinae 3a po3paxynok BLEU-o1minku 6J113bK0CTI HaJaHOT
BIJINTOB1/I1 Ta 3pa3KiB;

—  “NGram” npezcrasisie co00r0 BUKOpPUCTOBYBaH1 y anroputmi BLEU
TaK 3BaHl N-rpaMu — MOCJIJOBHOCTI 31 CIB;

—  “Cosine” mpoBOAMTH PO3PAXYHOK BIAMOBIIHOCTI BIAMOBIAI BIJOMHUM
TeMaM, BUKOPUCTOBYIOUN KOHIIEMIIIF0 KOCUHYCA MOAI0HOCTI;

—  “StringAnalysis” Bkirowae y cebe yci 1HIII 3aCTOCOBYBaH1

MIX0AW — MHOMIOHICTh TEKCTIB 3a CKJIAJO0M, MOJIOHICTh TEKCTIB 3a
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BUKOPUCTOBYBAHMMH YaCTHHAMHU MOBH Ta MIJAPAXYHOK 3arepedyeHb Yy
BUpa3i;

“FeedForwardNetwork” mpencraBnsie co000 HEUPOHHY MEPEKY
IPSIMOTO MOUTUPEHHS, 1110 00’ €IHY€ OLIHKU B1J] PI3HUX aJTOPUTMIB

p PEHHS, III JIHY€E OIL ap p y
3arajibHy;

“AnalysisFacade” nmpencrasisie 3 cedbe «dacaiy Moy, 110 103BOJIsIE
KOPUCTYBATHCh YCIM (DYHKITIOHAJIOM MiICHCTEMH, 310paHUM pPa3oM;
“Module” sBisie coO0I0 TPEICTABICHHS TEMH TECTIB Ta ITUTaHb;
“Vocabulary” € CIOBHHUKOM IIi€i TeMH, MK TEMOIO Ta CIOBHHUKOM
3aBK/IM ICHY€E B3a€EMHO OJTHO3HAYHA BIJITOBIIHICTb;

“Question” MpeaCTaBIISIE MUTAHHS 3 TIEBHOI TEMH;

“Weights” micTuTh 30epekeHi KoeiIieHTH J1s1 OIIHKU MUTAaHHS, MIXK
HAOOpPOM BaroBux KOe(IILI€HTIB Ta MUTAHHAM 3aBX/IU ICHY€ B3a€EMHO
OJIHO3HAYHAa BIJMOBIIHICTE;

“AnswerSample” sBisge €000 TPUKIA] OIIHEHOT BHUKJIaJadyeM
BIJIIOBII;

13 29 . . .

Test” npezncrasinse 3 cede 30ipKy MUTaHb 3 IEBHOT TEMU;
“TestResult” € 3amucom mpo MPOXOAKEHHS TECTY CTYACHTOM;
“UserAnswer” MICTUTh 3aluC MPO BIAMOBIAL CTyJAE€HTAa HAa TMUTAHHS
111 9ac POXOKEHHS TECTY;

“OADDbContext” oroprae maKIOYEHHS 10 0231 JaHUX;
“DbSetProvider” peanizye intepderic “IDbSetProvider”, oroprae
KOHTEKCT 0a3u JaHuX, PEryiale AOCTYN J0 HBOrO 1 4Yac HOro
ICHYBaHHS;

“ModuleRepository” iHKaINCym0€e yCro B3a€EMO/IIO0 3 023010 TaHKX, 1110
CTOCYETBCS 00’ €KTIB THILY «MOIYIbY;

“QuestionRepository” iHKancymoe ycro B3a€MOJI0 3 0a3010 JaHUX,

II0 CTOCY€THCS 00’ €KTIB TUITY «3AUTAHHS;
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“TestRepository” 1HKaICy/ar0€ YCIO B3a€MOJII0 3 0a3010 JaHUX, IO
CTOCY€EThCS 00’ €KTIB TUITY «TE€CTY;

“TestResultRepository” 1HKancymoe ycro B3aeMojito 3 6a3010 JaHUX,
10 CTOCYETHCS 00’ €KTIB TUITY «PE3YyNbTaT TECTY»;
“ModulesController” MictTuth y co01 BCIO JOTIKY 1HTepdeiicy, 110
CTOCY€ThCSI MOJTYJIIB;

“QuestionsController” mictuth y co0i BCIO JOTIKy iHTEpdeiicy, 1o
CTOCYEThCS 3alUTaHb;

“TestsController” wmicTtuTh y €001 BCIO JOTIKy I1HTepderncy, o
CTOCY€ETHCS TECTIB;

“ResultsController” micTtuth y c001 BCI0 JOTiKy 1HTepdeicy, Imo
CTOCY€ETBhCS MEPETIIsiAy PE3yIbTaTiB TECTIB;

“ModuleModel” BkitOuae gaHi, MO0 CTOCYIOTHCS MOIYJISA;
“QuestionModel” MiCTUTB JaH1, IO CTOCYIOThCS TUTAHHS;
“TestModel” Bkiirouae naHi, 1o CTOCYHOTHCS TECTY;
“TestResultModel” saBnsie coOorw KOHTEHHEp ISl JaHUX, IO
CTOCYIOTBCSI PE3YJIbTaTy MPOXOKEHHS TECTY;

“UserAnswerModel” MiCTUTBH BiIIOBiAb CTYICHTA HA MHUTAHHS T

dac IIPOXOIKCHHA TCCTY.

4.3.2 JliarpamMa nmocJii0BHOCTI

Posrnsimaerbest clieHapii IpOXOKEHHST TECTY CTYICHTOM. BiamoBinHa

CTPYKTypHa CXeMa IIOCIITOBHOCTI CIICHApil0 BKIOYEHA [0 TpadidyHuX

Martepialib.

KopucryBau, nepexojssuu Ha CTOPIHKY MPOXO/KEHHS TECTY, BiANpaBIse

3anuT 10 BeO-1HTepdeiicy. Ilicnsa 3aBanTakeHHs 3 1HGOPMAIIHHOL MIICUCTEMU

iH(popMarllli mpo TECT BOHA OrOPTAETHCS BEO-CTOPIHKOIO Ta MOBEPTAETHCS

KOPHCTYBAye€BI.
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KopucryBau, BiIOBIBIIIM HA MTUTAHHS, BIAIPABIISE BIAMOBIAI HA CEPBEP.
Be6-iaTepdetic criBcTaBise HajgaHi BIAMOBIAI 3 MUTAHHAMH 1 MOJA€ 3aMUT Y
iH(popMalliiiny mifcucTteMy Ha 30epeXeHHs pe3ysbTariB ciupodu. Biamosimi
nepefarThCcs Aail y MJACUCTEMY aHalli3y, 3BIJIKM TOBEPTAIOTHCS OILIHKH
KOPUCTYBaIlbKUX BiAmnoBifed. BoHu 30epiraroTbcsi pa3oM 3 BIAMOBIASIMH Ta
IMEHEM KOpUCTyBaya, IICIig 4YOro 1iAeHTU(IKATOp 30€epekeHoi crpobdu
MIOBEPTAETHCS 110 BeO-iHTepdelcy, SKUW TepeHamnpaBiise KOpHCTyBada Ha

CTOPIHKY MEpEryisiay pe3yabTaTiB MOWHO 3aBEPIICHOT CIIPOOH.
4.3.3 JliarpamMa KOMIIOHEHTIB

BinmoBinHa CTpyKTypHa cXeMa KOMIIOHEHTIB BKJIIOUEHA J0 TpadiuHmx
MatepialiB.

[Iporpamuuii MpoIyKT Ma€ TPU OCHOBHUX CTPYKTYPHUX KOMIIOHEHTH:
00poOKHU BIAMOBIICH, B3a€EMO/IIT 13 0a3010 JaHUX Ta MpeAcTaBieHHs 1HGopMalii
KOPHCTYBAUe€BI.

“WordNet”, “DiffLib”, “OpenNLP”, “StemmersNet” [23] — 3aco0u
CEMaHTUYHOTO aHaJIi3y, IO 3aCTOCOBYIOTHCS MMPOTPAMHUM TTPOTYKTOM.

“AnswerAnalysis” — mijicuicremMa HaJaHHS OI[IHOK BiATOBIISM.

“Datalayer” — miicuctema B3aeMo/ii 3 023010 JaHUX.

“OATests Web Interface” — mimcucrema Bed-iHTEpdEiCy.

4.3.4 Cneuudikauis pynkuiii

Knac “Bleu” wmictuTh MeToau 1 JaHi, 1O BUKOPUCTOBYIOTHCS IS
OIliHIOBaHHS BiAnoBiAi 3a ponoMororwo BLEU-anroputmy. ®yHKIil Kiacy

npencrasiieHl y Tadmumi 4. 1.
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Tabmuus 4.1 —

Onuc ¢ynkuiii kinacy Bleu

Hassa ¢yHnkuii

IlpuzHayeHHs1 pyHKIIT

CalculateBleu

[TinpaxoBye BLEU-ominku 115 HagaHo1 BIIMOBIAL 32
nepeadoaueHUMuU 3HaUeHHIMHU N

BrevityPenalty

[TinpaxoBye «mTpad 3a KOPOTKICTHY

ClipCount

[TinpaxoBye KIIBKICTh CIUIBHUX BXOJKEHb N-IpaM y
3pa3kax Ta y BIJIMOBiI

ClosestWordCount

3HAXOAUTH TOBXKUHY 3pa3Ka, HAUOIMKIOTO A0
BIIMOBIIl 3a KUIBKICTIO CJIIB

CountNGram

[TigpaxoBye OLIHKY AJisi IEBHOTO 3Ha4UeHHs N 6e3

BpaxyBaHHS mITpady KOPOTKOCTI

Knac “Cosine” MICTUTh METOAW 1 JaHi, IO BUKOPUCTOBYIOTHCS IS
OILIIHIOBAHHSI BIAMOBI/I 32 JIOMOMOI'OI0 KOCHHYCY mojioHocTi. DyHKIT Ki1acy

npeacTaBiieH1 y Taomui 4.2.

Tabnuus 4.2 — Onuc ¢yukuin kinacy Cosine

HaszBa ¢yukuii
Compute

IIpu3zHauenns pyHKIii

[lizpaxoBye cTymiHb BIANOBIAHOCTI HaAaHOI (ppasu 3

yciMa MPOIHEKCOBAHUMH TOKYMEHTaAMU

Knac “StringAnalysis” MICTUTh METOAM, L0 JOMOBHIOIOTH OCHOBHI

ITOPUTMH BU3HAUCHHSA OIIHKK. DyHKIIT Ki1acy npeacTaBieHi y Tadbmnui 4.3.

Tabmuns 4.3 — Onuc dysKIin kinacy StringAnalysis

Haszsa ¢yHnkuii
MaxPosSimilarity

IIpu3HayeHHs1 PpyHKIIL

3HaXOAUTH CTYIIHD MOAIOHOCTI BiAMOBIII
HaWOIMKIOMY 3pa3Ky 3a KUIbKICTIO BUKOPUCTaHUX
YaCTUH MOBH

MaxSimilarity 3HaXOAWTH CTYITIHD MOAIOHOCTI BiAMOBI T

HaOIMHKUOMY 3pa3Ky 3a HAaITUCAHHSIM

NegationCount 3HaXOAUTh y HAJJAHOMY BHpPa3i KUTBKICTh CTPYKTYP, IO

IMO3HA4Ya0Th 3aIlICPCUCHHA
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Kiac “FeedForwardNetwork™ npeacrapisic HEHpOHHY MEpexXy MPsSMOro

nomwupeHHs. OyHKIIIT KjIacy npeacTaBieHi y Tabumii 4.4.

Tabmuus 4.4 — Onuc pynkiiin knacy FeedForwardNetwork

Hassa ¢yuxuii IIpusnavyenns pyHKuii

BackPropTrain Hagpuae mepexy Ha neBHiM BUOIpIIi 13 3a7aHOIO0
MIBUIKICTIO HAaBYaHHS Ta MAaKCUMAaJIbHOIO KUIBKICTIO
eTox

ComputeResult OTpumye 3HaYEHHS HA BUXOJIaX MEPEXi 13 BXITHUX
3HAYCHHSIX

InitWeights [Himianizye Baru Mepeski HEBEIMKUMHU 3HAYCHHIMHU

Serialize [lepeBonuTh MaHi MEpEXi y MacuB OalTiB

Deserialize BigHoBio€e Mepexy 3 MacuBy OailTiB

Kinac “NGram” MICTUTh METOAM 1 JlaHi, 110 MPEACTaBJISIIOTh N-Tpamy.

DyHKIIT KJ1acy NpeacTaBieH] y Tadnuii 4.5.

Tabnuusg 4.5 — Onuc ¢pysukuii kiacy NGram

Ha3Ba ¢pynkuii IIpuznavyenns pyHkKuii
Equals BusHauae piBHICTh N-rpam 3 ypaxyBaHHSIM CUHOHIMIB

Kmac “ModuleRepository” MICTUTh MeETOAM, 10 3a0€3IMeUyIOTh
B3a€EMOJIiI0 3 0623010 JaHUX, KA CTOCYEThCS 00’ €KTIB TUITY «MOJYby». DyHKIIIT

KJIacy npezcTaBieHi y Tabnui 4.6.

Tabnuus 4.6 — Onuc ¢pyukuiid kitacy ModuleRepository

HaszBa ¢pyunkuii IIpuzHaueHHns1 PpyHKIiI
Add Jlonae HOBUH MOJYJTb
Byld [ToBepTae MOYJIb 32 HOTO YHUCIOBUM 1JICHTU(IKATOPOM
Delete Bunainse momyib
Edit 3MiHIOE JaHi MOTYIIS
GetAllModules [ToBepTae CIMCOK YCiX MOIYJIiB

ApPK.
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Kmac “QuestionRepository” wicTuTh MeTOAM, IO 3a0€3MeUyIOTh
B3a€EMOIiI0 3 63010 JJAHUX, SIKA CTOCYETHCS 00’ €KTIB TUIY «ITUTAaHHA». DyHKIIIT

KJ1acy mpezcTaBieHi y Tabmnuii 4.7.

Tabmuis 4.7 — Onuce gynkiiin kinacy QuestionRepository

HasBa ¢pyuxuii IIpu3HaueHHs1 PyHKIIIL
Create Jlonae muTaHHs 1 00UKCIIIOE HOTO BaroBi KoedilieHTH
ByModule IToBepTae crmMcoK MUTaHb, MO BXOAATH 0 MOIYJIS
Byld [ToBepTae nuTaHHs 3a HOro YUCIOBUM 1€HTU(DIKATOPOM
Edit 3MiHIOE JaH]1 MUTAaHHS, 32 TOTPEOU MEpepaxoBye Baru
NotinTest [ToBepTae cnMcoK MUTaHb, L0 HE BXOASATh Y TECT

Kmac “TestResultRepository” wmicTuTh MeToauw, IO 3a0€3MEeYyIOTh
B3aEMOJIII0 3 0a3010 TAHUX, KA CTOCYETHCA 00’ €KTIB TUITY «PE3YIIBTAT TECTYM.

OyHKIIT KJ1acy mpeacTaBieH] y Tabnuii 4.8.

Tabnuns 4.8 — Onuc dynkiii kinacy TestResultRepository

Hassa ¢yuxuii IIpu3zHaueHHs1 pyHKUIL
Save 30epirae pe3ynbTaT BUKOHAHHS 1 BC1 BIATIOB1/Il Y HHOMY
ByNames [ToBepTae cnucok pe3ysbTaTiB 32 IMEHEM BUKOHABILIS Ta

Ha3BOIO TECTY

Byld [ToBepTae pe3yibTar TeCTy 3a 1IeHTH(IKATOPOM

Knac “TestRepository” MiCTHTh METOIH, IO 3a0€3MEUYIOTh B3AEMOJIIIO 3
0a3010 JaHUX, SIKa CTOCYEThCA O00’€KTIB TUMy «TecT». DyHKII Kiacy

npecraBiieHi y Tadmuri 4.9.
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Tabnuus 4.9 — Onuc ¢ynkuiii kinacy TestRepository

Haszsa ¢pyunxkuii IIpuzHaueHHs1 pyHKIUIT
Add JloJae HOBHIA TeCT
Byld IToBeprae Tect 3a Horo iaeHTudikaTopom
ByModule [ToBepTa€e CMCOK TECTIB, IO BXOAATH JO MOAYJISA
Delete Bunanse tect
Edit 3MIHIOE JaHl TeCTy
AddQuestion Jlofae muTaHHS JI0 TECTY
RemoveQuestion | Bumanse nuraHHs 3 TECTY

Knac “ModulesController” micTuth MeTOaH, MO 3a0€3MEUYIOTH POOOTY
yacTUHM 1HTepdelcy, ska BIiAMOBimae 3a Aii 3 MomyiasMu. DyHKIIT Kiacy

npencrasieHi y Tadmuii 4.10.

Tabnuus 4.10 — Onuc gynkiiit kimacy ModulesController

Hassa ¢yunxuii Ipu3zHayeHHs1 pyHKUIL
Index [ToBepTae cTOpiHKY, IO MICTUTh CITMCOK MOAYJIIB
Details [ToBepTae CTOpiHKY, IO MICTUTH iH(OPMAIIIIO PO

MOJyJIb Ta JI03BOJIIE€ HOr0O pefaryBaTH

Create [ToBepTae CTOPiHKY, 1110 103BOJISIE CTBOPUTH HOBUMA
MOIYJTb
Delete [ToBepTae CTOPiHKY, 11O 103BOJISIE€ BUJATUTH MOTYJIb

Knac “QuestionsController” MicTuTh MeTOMH, 1110 3a0€3MEUYIOTH POOOTY
YacTUHU 1HTepdelcy, ska BIANOBIAAE 3a J1i 3 nmuTaHHAMH. DYHKIIT Kiacy

npeacTasieH1 y Taommii 4.11.
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Tabnuus 4.11 — Onuc gyukiiit kaacy QuestionsController

Hassa ¢yHkuii IIpusHayeHHst pyHKUIL
ByModule IToBepTae cTOpiHKY, IO MICTUTh CIIMCOK MUTaHb
MOJTYJISI
Details [ToBeprae CTOPiHKY, 0 MICTUTH 1HPOPMAIIIIO TIPO

MUTAHHS TA JO3BOJISIE 11 pearyBaTu

Create [ToBepTae cTOPiHKY, 110 103BOJISIE CTBOPUTU HOBE
MUTaHHS
Delete [ToBepTae CTOPIHKY, 110 JO3BOJISIE BUJAIUTH MUTaHHSA

AnswersFromString | OTpuMye NpuKIaan BiIOBIACH 3 psaKa

AsSingleString [ToenHye mpukiIaay BiMOBIEH Y PATOK

Knac “ResultsController” mictuth MeTonu, mo 3a0e3medyroTb poOOTy
yacTUHM 1HTepdelcy, sfKa BIANOBIIA€E 3a [Ii 3 pe3yibTaTaMu TecTiB. DyHKIII

KJ1acy npezicTanieHi y Taonumi 4.12.

Tabmums 4.12 — Onmc pynkiiit knacy ResultsController

Ha3Ba ¢pynkuii IIpuznavyenns pyHkKmii
Byld [ToBepTae CTOPiHKY, IO MICTUTH J€TadbHy 1H(OpPMAIIi0
po cpoOy
Search [ToBepTae CTOPiHKY, IO T03BOJISIE 3HAUTH CITPOOY 3a
iMEHEM BUKOHABIIS Ta 32 Ha3BOKO TECTY
Filtered [ToBepTae yacTUHY CTOPIHKH, SIKa MICTUTh PE3yJIbTaTH
11(0)118%:9%

Knac “TestsController” micTuth MeTOAHM, IO 3a0€3MEUyIOTh POOOTY
yacTUHM 1HTepdelcy, sKa BiAnoBimae 3a Ail 3 Tectamu. DyHKIIT Kiacy

npencrasiieHl y Tadmumi 4.13.
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Ta6muug 4.13 — Onme dyskiii knacy TestsController

Haszsa ¢pyunxkuii IIpuzHaueHHs1 pyHKIUIT
ByModule IToBepTae cTOpiHKY, IO MICTUTh CIIMCOK TECTIB MOIYJIS
Create [ToBepTae cTopiHKY, IO 103BOJISIE CTBOPUTH HOBUM TECT
Details [ToBepTae CTOPiHKY, IO MICTUTH iHPOPMAIIIIO TIPO TECT

Ta JO3BOJISIE 11 pearyBaTu

Delete [ToBeprae cTOpiHKY, IO 103BOJISIE BUJATUTH TECT

Exercise [ToBepTae cTOpiHKY, IO JI03BOJISIE MPOUTH TECT Ta

HaJICJIaTH HE TIePEeBIPKY

Questions [ToBepTae CTOPiHKY, 110 T03BOJISIE€ 3MIHUTH CITMCOK

IIUTaHb TECTY

AddQuestion Jlojae mUTaHHS 10 TECTY Ta IOBEPTAE YACTUHY

CTOpiHKI/I, 11O AO3BOJISI€ BUAAJIUTHU ITMTAHHA 3 TCCTY

RemoveQuestion | Bugainse nutaHHs 3 TECTY Ta MOBEPTAE YACTUHY

CTOPIHKH, IO JIO3BOJISIE TOJATH MTUTAHHS 0 TECTY

BucHoBOK 10 po3ainy

VY pozaini onucano 3aco0u, 10 3aCTOCOBaHI I pO3POOKH MPOTPAMHOTO
NPOAYKTY Ta OOrpyHTOBaHO iX BHOip. IIpuBeneHO BUMOTH /10 TEXHIYHOTO
3abe3nieueHHs. [lpuBeneHo iHdopMaIlii0 MO0 aAPXITEKTYPU PO3POOICHOTO
nporpaMHOro 3a0e3leyeHHs Ta OMNHCAHO JiarpamMd, M0 1i TOSCHIOKOTH.
[IpuBeneHo aeranpbHUN mepeniKk (QYHKINN KIaciB, sKi CKIAJalOTh CUCTEMY.
TakuM 9YMHOM, MaEMO OINUC MPOTPAMHOTO MPOIYKTY, IO BUKOHYE TTOCTABJICHI

3ajaul.
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5 TEXHOJIOI'TYHUI PO3LI
5.1 KepiBHMUTBO KOpHcTyBa4a

KpeciieHHs ycix onMcaHuX y KEpIBHULTBI KOPUCTYBaua eKpaHHUX (HopMm
BKJIFOUEHI J10 TpadiuyHUX MaTepiaiB.

CaiiT Mae 3MiHIOBaHYy BUKJIaJaueM MHOXHHY TeM, TaK 3BaHUX «MOJYIIIBY.
Mopynb XapaKkTepu3y€eThesl iM’sIM Ta TEKCTOM Ha TeMmy Iboro Moayis. Koxen
MOJyJIb MOXKE€ MICTUTH y c0o0i Habip mUTaHb Ta Hallp TECTIB 3TAHO TEMH, 110
NPEICTaBISIETHCA [IUM MOJTyJIeM. TecT MOXkKe MICTUTH MUTaHHS 31 CBOTO MOAYJISL.
[luTaHHs BBOAATBCS Yy CUCTEMY  BHKJIaJadeM 3 OLIHEHUMH MPHUKIAJAaMU
BIIMOBIIEN HA HUX.

IIpy TpOXOMKEHHI CTYAEHTOM TECTy HWOro BIJMOBiJAI Ha THUTaHHS
OIIIHIOIOTHCSI Ha OCHOBI 30€peXEHMX NPHKJIAIAIB BIAMOBIAEH Ta TeMaTHUYHUX
TEKCTIB, MICJs YOro pe3yJbTaTH OI[IHIOBAaHHS 30€piraloThCsi y CUCTEMI Ta
B1JI00paXKatOThCS CTYJICHTY.

[Ipu BIOKPUTTI KOPEHEBOI CTOPIHKM CalTy B Opay3epl KOpHCTyBaua
BITOOpaXKAETHCSI CIUCOK MOy iB. KopucTyBaduy mpoOmoOHYyeTbCsS MEpersiHyTH
JeTalll 1ICHYIOUHUX MOJIYIIB, CTBOPUTH HOBHM MOJYJIb YW MEPErJSHYTH CIMCOK
pe3yabTariB 3po0JIeHUX CHpoO BUKOHAHHS TECTIB (LIS OIS JOCTyNHA Ha

KOHiH cTopiHili). CTOpiHKa CIUCKY MOAYJIIB MPEACTaBICHA Ha PUCYHKY 5.1.
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OATests

Modules

General physics

Maths

Create New

@ 2019 — OATests

Modules Results

Pucynok 5.1 — CropiHka 31 CIIMCOK MOJYJIiB

IIpu mepexomi Ha cropinky «Create new» BigkpuBaeTbes ¢dopma

CTBOPEHHSI HOBOro Moaysisi. Ha 1iif cTOpiHII MOXHA BBECTH JAaH1 HOBOTO MOIYJIS

1 1oAaTH MOro 10 CIHMCKY YU CKacyBaTW CTBOPEHHS MOAYJS 1 MOBEPHYTHUCS J10

crucky MonyiiB. CTOpiHKa CTBOPEHHSI MOJYJIsl TPEACTaBIIeHa Ha PUCYHKY 5.2.

OATests

Create new module

Vocabulary text

Back to List

© 2019 — OATests

Modules Results

Name

Add

Pucynok 5.2 — Ctopiaka CTBOpEHHS MOIYIs

3MH.
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[Ipu moBepHEHHI 10 CHHCKY Ta MEPEXoJl IO CTOPIHKU JeTalled BKe
CTBOPEHOI'O0 MOJYJISI BIIKPHUBAETHCS CTOPIHKA YMPaBIiHHA MOAYJeM. 3 Hei
MOKHa 3MIHUTH JlaHI MOAYJS, MEPEUTH A0 CIUCKY MHUTAHb MOJYJISI, CHHCKY
TECTIB MOAYJS, HOBEPHYTHUCH 10 CIIUCKY MOAYIB, BUAATUTH MOAYIb. CTOpiHKa

yOpaBJIiHHA MOJIYJIEM MIPEACTaBII€HA HA PUCYHKY 5.3.

Results

Details of module "Electromagnetics”

Name Electromagnetics

Vocabulary text Superconductivity is a phenomenon
of exactly zero electrical resistance
and expulsion of magnetic flux fields
occurring in certain materials, called
superconductors, when cooled below
a characteristic critical temperature
The simplest method to measure the
electrical resistance of a sample of
some material is to place itin an
electrical circuit in series with a

Save
Question list
Tests list

Delete

Back to List

© 2019 — OATests

Pucynok 5.3 — CtopiHka ympaBiaiHHS MOTYJIEM

[Ipu mepexoali o0 CHHMCKY NHUTaHb MOAYIS MOXKEMO MEPErJISIHYTH
NETAIbHO KOXKHE 3 HUX, NOAATH HOBE NMUTAHHSA YU IOBEPHYTHUCSA A0 MOZYJIS.

CropiHka CUCKy MUTaHb MOYJISl TPEICTABIICHA HA PUCYHKY 5.4.
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OATests Modules Results

Questions of module "Electromagnetics”
The interaction between two separated charged bodies is called...

Create New

Back to module

© 2019 — OATests

Pucynok 5.4 — CTopiHKa CIUCKY MUTaHb MOTYJIS

[Ipu mepexomi nHa ctopiaky «Create newy» BiakpuBaeTbcs ¢Gopma
CTBOPEHHSI HOBOT'O 3allUTaHHA y oOpaHoMy monyni. Ha miii cTtopiHui MoxHa
BBECTHU JIaHI HOBOT'O NMUTAHHS 1 JAOJATH MOTO 0 CIHUCKY MUTaHb MOAYJS 4Yd
CKacyBaTH CTBOPEHHS 1 MOBEPHYTHUCA N0 CNMCKY NuTaHb Monayns. CTopiHka

CTBOPEHHS MMUTAHHS NPEACTABIEHA HA PUCYHKY S.5.

New question details

Module: "Electromagnetics"”

Text

Answers

Save

Cancel
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Pucynok 5.5 — Cropinka CTBOpEHHS MUTAHHS
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[Tpukitaau BiJIMOBIIEH TOBMHHI BBOJUTHUCS Y HACTYITHOMY (popMaTti: TEKCT
BIJIMOB1/I1 Ma€ MICTUTHCS y TIOABIMHMX JIanKax. SIKIO BIJIMOBiIb € 3pa3KOBOIO,
TICJIS JIATIOK MAa€ WTH 3HAK OKJIMKY; Y 1HIIOMY pa3i HaBNPOTH HEl Ma€ CTOSTH
ominka Big 0 g0 1, po3auisaTu 1Ty Ta APOOOBY YACTHMHY Mae€ Kpamka. SKIo
NPUKIAJ IPECTABISE HEBIPHY BIJIIOBI/Ib, OLIIHKA SIKO1 — HYJIb, TO OL[IHKY MOXKHa
HE BKa3yBaTH.

[Ticnst CTBOpEHHS THTAHHS YW TICHSI TOBEPHEHHS 1O CIUCKY MUTaHb
MOJIYJIsI TIPU TIEPEXO/li 0 CTOPIHKH JeTayield MUTaHHS BIAKPUBAETHCA CTOPIHKA
yIPaBIIiHHS MUTAHHIM. 3 HET MOXKHA 3MIHUTH JIaHi TUTAHHS, BUIAJUTH HOTO Yr
MOBEPHYTHUCH JI0 CIIUCKY MUTaHb MOAYJs. [Ipu 3MiHI TaHUX TUTaHHS TPUKIIAIH
BIJIMIOBIZIEH MalOTh OyTH BBEJEHI y TOMY X (opMmari, 10 ¥ MpU CTBOPEHHI

nuTaHHs. CTOpiHKa yHpaBlliHHS MUTaHHIM MpeICTaBlIeHa HAa PUCYHKY 5.6.

OATests Modules Results

Question details

Module: "Electromagnetics”

Text Superconductivity is a phenomenon of (a

LETOTESISIENCE™ Y

"phenomenon of zero resistance” |
"no resistance" |

"no resist” 1

"zero electric resistance" 1,000
"zero electricity resistance” 0,800
"exectli zero resistance” 0,600
"zro electric resist” 0,300

"exactli zeroo rsistance” 0,300
"resistance of" -
"exactly zero"

-

Answers

Save

Delete

Back to module guestion list

© 2019 — OATests

Pucynok 5.6 — CTopiHka yrpaBiiHHS MUTaHHAM
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[Ipy moBepHEHHI A0 AeTajged MOAYJs Ta MEPEeXOAl 10 CIHUCKY TEeCTIB
BIJIKPUBAETHCSI CTOPIHKA, IO JO3BOJISIE MEPETJISHYTH JEeTalll BXKE CTBOPEHOIO

TECTYy YU CTBOPUTU HOBUU. CTOPIHKA CIHMCKY TECTIB MOKa3aHa HA PUCYHKY 5.7.

Modules Resuits

Tests in module "Electromagnetics”

Sample test

Create New

Back to module

@ 2019 — OATests

Pucynok 5.7 — CTopiHKa CIIHUCKY TECTIB MOIYJIS

[Ipu mepexoni nHa ctopinky «Create newy» BiakpuBaeTbcs ¢Gopma
CTBOPEHHSI HOBOT'O TeCTy y 0OpaHoMy MoAyil. TecT Mae Ha3By Ta OOMEXEHHS
Ha MaKCUMAaJIbHY KUJIbKICTh MUTaHb, 1110 BiAOOPaXKyBaTUMETbCS KOPUCTYBAYEBI.
SKII0 MOXJIMBUX NMHTaHb B TeCTi Oyne Oulblne, TO MOTpiOHA KIIBKICTH Oyne
BUOpaHa 3 3arajJpHOro HA0Opy BUNIAAKOBUM YMHOM. CTOpIHKA CTBOPEHHS TECTY

IIPEACTaBICHA HA PUCYHKY 5.8

OATests Modules Results

Test details

Test will be created in module Electromagnetics
Name

Max questions 0

Create

Back to List

@ 2019 — OATests

Pucynok 5.8 — CTopiHka CTBOpEHHS TECTY
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P TIEPEXO/I1 IO CTOPIHKY JieTajael TeCTy BIIKPUBAETHCS CTOPIHKA YIIPaBIIIHHS
TecTOM. 3 Hel MOXKHa 3MIHUTH JIaHi TECTY, pPO3IOYATH HOro, BHJIAIUTH HOTO,
NEepPeUTH 10 TeperjisgaHHs Pe3yNbTaTiB CIpPo0 ILOTO TECTy, IMEPEUTH 0

YOPAaBIIHHS CIUCKOM NUTaHb TECTY YW TOBEPHYTHCS 10 CIIHUCKY TECTIB.

[Ticnst cTBOpEHHS TECTY YH MICIsl TOBEPHEHHS JI0 CIIUCKY TECTIB MOJYJIS

CropiHKa ynpaBiIiHHS TE€CTOM IMPECTaBIeHa HA PUCYHKY 5.9.

B1JIOOPXKYIOTHCSA BC1 MUTAHHS MOJIYJS, HATAETHCS MOXJIIUBICTh JOJATH iX 10

TECTYy YM BUAQIUTH 3 HbOI'O HATHUCHEHHSM BIAMOBIIHMX KHOMOK. CTOpiHKa

[Ipu mnepexoali Ha CTOPIHKY YNPAaBIIHHS CHUCKOM IHUTaHb TECTY

OATests Modules

Results

Detalils of test "E/M Module test"

Name

Max questions

Start

Results

Manage questions

Delete

Back to List

@ 2019 — OATests

E/M Module test

Save

Pucynok 5.9 — CtopiHka ynpaBiaiHHS TECTOM

YIOPAaBIIIHHS CIMCKOM MUTaHb NpeICTaBlIeHa Ha pUCYHKY 5.10.

3MH.
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OATests Modules Results

Questions of test E/M Module test

The interaction between two separated charged bodies is called...

Remove

Superconductivity is a phenomenon of (a/an} ...

Add

Back to details

© 2019 — OATests

Pucynok 5.10 — Cropinka ynpaBiiHHS CIUCOM MHUTAHb

[Ipu moBepHEHHI M0 AeTalield TECTy Ta MEPEeXOoMal A0 MOro BUKOHAHHS
BIJIKPUBAETHCSI CTOPIHKA, IO MICTUTh MUTAHHS TECTY, MOJE iIMEHI BUKOHABII,
TIOJISI BIJITIOBIZICH Ta JO3BOJISE TICHSA HAJaHHS BIAMOBIACH BIAIPABUTH TECT HA

nepeBipky. CTOpiHKa MPOXOKEHHS TECTY MpeAcTaBiIeHa Ha pucyHKy S5.11.

OATests Modules Results

Excercise

User name

Superconductivity is a phenomenon of (a/an) ...

The interaction between two separated charged bodies is called...

Finish

© 2019 — OATests

Pucynok 5.11 — CtopiHka NpoXOaKEeHHS TECTY
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[Ticnst 3aBepIIeHHS] TECTY B1IOOPaXKYeEThCsl CTOPiHKA 3 pe3yjbTaTaMu, 3
AKOI MOXKHA TIOBEPHYTHUCS JO CTOpiHKM TecTy. CTOpiHKAa pe3yJbTaTiB

MIPEJCTABJIECHA HA PUCYHKY 5.12.

OATests Modules Results

E/M Module test
By UserName01, 02.06.19 12:16

Total - 1,00

Superconductivity is a phenomenon of (a/an) ...
Answer: exactly zero resistance
Mark: 1,00

The interaction between two separated charged bodies is called...
Answer: electricity
Mark: 0,00

Return to test details

© 2019 — OATests

Pucynok 5.12 — Ctopinka npoXo/>KeHHS TECTY

Pe3ynpTaT BUKOHAHWX TECTIB TaKOK MOXXHA 3HAWTH, MEPEHIIOBIIN 32
nocwianHaMm ‘“‘Results” wa Bepxniii manemi. CToOpiHKa TOIIYKY pe3yJbTaTiB

peACcTaBlieHa Ha PUCYHKY 5.13.
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OATests

Result search

Test name [E/M M User name Search

Modules Results

Test name

User name Mark

E/M Module test  UserName01 1,00

E/M Module test  UserName01 1,00

E/M Module test  UserName01 1,00

E/M Module test  UserName01 2,00

@ 2019 — OATests

Pucynok 5.13 — CropiHka momryky pe3yyibTariB TECTIB

TakuM yuHOM, pO3pOOJIEHUI MPOrpaMHUN MPOJIYKT YCIIIIHO PO3B’sI3aB

HACTYITHI TIOCTaBJICH] Y IUIJIOMHINA poOOTi 3a1ayi:

— 3a0esrneucHHs 1HTEp]ECy ympaBmiHHS TECTaMU Ta iX CKIAJOBUMHU

JUUI BUKJIa1a4a;

—  3IIACHEHHSA

aHaJgi3y HaJaHWX BIAMOBIICH 3  MOCTIAYIOYHM

BU3HAUYCHHSIM CTYIEHIO iX BIAMOBITHOCTI;

— 3a0e3Me4YeHHs] MOXIIMBOCTI MPOXOIKEHHS TECTy 3 TMOCIIIIYyIOuUM

neperisioM pe3ybTariB.

5.2 BunpoOyBaHHSl IPOrPaMHOI0 NPOAYKTY

5.2.1 Meta BUNIpOOyBaHHs

Metoro

BUNPOOYBAaHHS € TMepeBipKa BIAMOBIAHOCTI CTBOPEHOIO

OpOrpaMHOro0 MPOAYKTY BKa3aHUM Y TEXHIYHOMY 3aBJaHHI BUMOraM Ta

nepeBipKa Horo mpare31aTHoCTi.

3MH.

ADPK.

Ne dokym.

Midnuc
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5.2.2 3arajbHi MOJOKEeHHS

BurnipoOyBaHHsI MPOBOJSATHCS HA OCHOBI HACTYITHHUX JOKYMEHTIB:
— TOCT 34.603-92. Indopmariiiina texHomnoris. Buau BunpoOyBaHb

ABTOMAaTH30BaHUX CHCTEM;
— TOCT PI 50-34.698-90. ABromarn3oBaHI CHCTEMH. BuMOru o

3MICTY JTOKYMEHTIB.
5.2.3 Pe3yabTaTH BUNPOOYBAHHA

[Ipouenypa mpoBeieHHsT BUNPOOYBaHb Ta i pe3ybTaTH MpPECTaBICHI y

tabmuix 5.1 — 5.5.

Tabmuis 5.1 — Pe3ynbTatul TECTYBaHHS YIIPaBIIHHSI MOIYJIEM

Hist: OuikyBanmii pesyabrar: = Pe3yabtar Tecry:
Binkpuiite caidt Caiit BIAKpUTHIA Ta CniBnazae 3
JTOCTYIMHUM; BIAKPUTUI OUYIKYBaHUM
CIIUCOK MOJYJIB pe3yapTaToM
HarwucHiTh Ha mocunanHg | BinkpuTa cTopiHKa s CmiBriagac 3
“Create new” CTBOpEHHS MOyJisi. DopMa |OUiKyBaHUM

JUTSI BBEZICHHS IOTO TAHUX  Pe3YyJIbTaTOM
BIJIKpHUTA Ta JOCTYITHA

3amoBHITH MOJIS MOAYJIST  Bigkputuii crimcok CoiBnajac 3
Ta HATUCHITh KHOIIKY MOJYJIIB, BIH MICTUTb OYIKyBaHUM
“Add” IIIOMHO JOJaH€E ITUTaHHSA pe3yabTaToOM
HatucHith Ha3By Mmoaynsi  Bigkputa cTopiHka 3 CniBnazmae 3

1H(pOpMaIllEr0 TPO MOAYIb | O4IKYBaHUM

pe3yabTaToM

3MiHITh Ha3By MOJYJISI Ta | BiIKpUTHI CIIUCOK CoiBnajac 3

HOro TEKCT, HATUCHITh MOJYJIB, Ha3Ba OYIKyBaHUM

“Save” BIJIPEIarOBaHOTO MOAYJISI | PE3YyJbTAaTOM

3MIHUWJIACs Ha BBEJCHY
ApPK.
A1 1C-5127.1181-¢.M13 o
3mH. | Apk. Ne dokym. liénuc |Hama
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Mist:

[Tponosxenus Tabdmuii 5.1

OuikyBaHuii pe3yJibTar:

Pe3yJ'll)TaT TECTY:

HartucHiTh Ha3By MOayst

Binkpura cropiHka 3
OHOBJICHOIO iH(popMaIIi€ro
PO MOJYJTh

CniBnanae 3
OYiKyBaHUM
pe3ynbTaTOM

HarucHiTh mocriiaHHS
“Delete”

Binkpura cropinka
HiATBEPAKEHHS BUJATICHHS
MOJTYJISI

CoiBnajnac 3
OYIKyBaHUM
pe3ynbTaTOM

HatucHITh KHOTIKY
“Delete”

Binkpura cTopiHKa CIIUCKY
MOYJIIB, BUJAJIEHOTO
MOJIyJIsl B HhOMY HEMae

CniBnanae 3
OYiIKyBaHUM
pe3ynbTaTOM

Tabnuns 5.2 — Pe3ynbraTl TECTYBAaHHS YIIPABIIHHS MUTAHHSIM

Mist:

OuikyBaHuii pe3yJibTaT:

P €3yJbTaT TECTY.

Binkpuiite caiir,
HATHUCHITH Ha Ha3BY
MOAYJIsA, IEPEUIITh 3a
nocuiaHHaM “Question
list”

Caiit BIAKpUTHIA Ta
JOCTYITHUMN; BIIKpUTA
CTOpiHKa 3 1H(OpMaIIi€r0
PO MOJYJIb; BIIKpUTA
CTOpiHKA 31 CITUCKOM ITUTaHb
MOTYJIS

CniBnajae 3
OUYiIKyBaHUM
pe3yIbTaTOM

HartucHiTh mocuiianus
“Create new”

Binkpura cropinka
CTBOPCHHS IMUTAHHS

CniBnanae 3
OY1KYBaHUM
pe3ynbTaToM

3anoBHITH (HopMy
CTBOPEHHSI MUTAHHS Ta
HATHUCHITH “Save”

Bingkpura cropinka ciucky
NUTaHb MOMAYJISI, B HBOMY
3’SIBUJIOCS HOBE TTUTAHHS

CniBnaznae 3
OUYiIKyBaHUM
pe3yIbTaTOM

HaTucHITh TEKCT MUTaHHS

Binkpura cropinka 3
1H(OpMaIlIEr0 PO MUTAHHS

CniBnanae 3
OY1KYBaHUM
pe3ybTaToM
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Mist:

[TponoBxeHHs Taduil 5.2

OuikyBaHuii pe3yJibTar:

Pe3yJ'll)TaT TECTY:

3MIHITH TEKCT ITATAHHA Ta
WOro BIAIIOBiII, HATUCHITH
“Save”

BiakpuTuii cicok NuTaHb,
TEKCT BiIpeaaroBaHoro
[IUTAHHSA 3MIHUBCS Ha
BBEIECHUM

CniBnanae 3
OYiKyBaHUM
pe3ynbTaTOM

HaTtucHIiTh TEKCT MUTaHHSA

Binkpura cropinka 3
OHOBJICHOIO 1H(pOopMaIIi€to
PO MTUTAHHS

CniBnaznae 3
OYIKyBaHUM
pe3ynbTaToM

HartucHiTh mocwiianus
“Delete”

Binkpura cropinka
iATBEPKCHHS BUIaJICHHS
MTUTAHHS

CniBnanae 3
OYIKyBaHUM
pe3ynbTaToM

HatucHiTh KHOTIKY
“Delete”

Bingkpura cropinka ciucky
TUTaHb MOJTYIIS,
BUJIAJICHOTO MUTAHHS HEMAE

CniBnanae 3
OYIKyBaHUM
pe3ynbTaToM

Tabmums 5.3 — Pe3ynbTat TECTYBaHHS YIIPaBIIHHS TECTOM

Mist:

OuikyBaHuii pe3yJbTaT:

PesyabTar Tecry:

Binkpuiite cair,
HATUCHITh HA HA3BY
MOYJIsl, IEPEUIITh 3a
nocwianasam “Tests list”

CaiiT BIZKpHUTHH Ta
JOCTYITHUH; BIIKpUTA
CTOpIHKA YIpaBJIiHHSA
MOJIYJIEM; BiJIKpUTA
CTOpIHKA 31 CITUCKOM TECTIB
MOTYJIS

CmiBnaymae 3
OYIKyBaHUM
pe3ynbTaToOM

HartucHiTh HA TOCUIIAaHHSA
“Create new”

Biakputa cropinka s
cTBOpeHHs TecTy. Dopma
JUISL BBEIEHHS MOT0 JaHUX
BiJIKpHTA Ta JOCTYITHA

CuniBnazmae 3
OUYIKYBaHUM
pe3ynbTaToOM

3anoBHITH (HOpMy
CTBOPEHHS TECTY Ta
HATUCHITH “‘Save”

Binkpura cTopiHKa CIUCKY
TECTIB MOJYJIsl, B HhOMY
3’SIBUBCSI HOBUH TECT

CniBnajac 3
OYIKyBaHUM
pe3yabTaToOM
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Mist:

[IponosxenHs Tadmuii 5.3

OuikyBaHuii pe3yJibTar:

Pe3yJ'll)TaT TECTY:

HartucHiTh Ha3By TeCTy

Biakputa cropinka 3
1H(hOpMAITIEIO TIPO TECT

CniBnanae 3
OYiKyBaHUM
pe3ynbTaTOM

3MIHITh Ha3BYy TECTY Ta
HO0ro MaKCUMAaJIbHY
KIJIBKICTh ITUTAHb,
HATHUCHITH “Save”

Binkpurtunii ciucok TecTiB,
Ha3Ba BIAPEIAaroBaHOTO
TECTy 3MIHWJIACh Ha
BBEJICHY

CoiBnajnac 3
OYIKyBaHUM
pe3ynbTaTOM

HatucHiTh Ha3By TecTy

Binkpura cropinka 3
OHOBJICHOIO
iH(pOpMAITIEIO TTPO TECT

CniBnanae 3
OYIKyBaHUM
pe3ynbTaToM

HartucHiTh mocujianus
“Delete”

Binkpura cropinka
iATBEPKCHHS BUIaJICHHS
TECTY

CniBnanae 3
OYIKyBaHUM
pe3ynbTaToM

HaTucHith KHOIIKY
“Delete”

Binkpwura cTopiHKa CIucKy
TECTIB MOAYJIs, BUJAJICHOTO
TECTy HEMAE

CniBnasnae 3
OYIKyBaHUM
pe3yJIbTaToM

Tabnuus 5.4 — Pe3ynbraTl TECTYBAaHHS YIIPABIIHHS MUTAHHSMHU TECTY

Mist:

OuikyBaHuii pe3yJbTaT:

Pe3syabTar Tecry:

Binkpuiite cair,
HATUCHITH HA HA3BY
MOJYJIsl, IEPEUIITh 3a
nocwianHsaM “Tests list”;
HartucHiTh Ha3By TecTy

CailT BIZKpHUTHH Ta
JTOCTYMHUM; BIAKPUTHI
CIIMCOK MOJYJIB; BIAKpUTA
CTOpiHKa 3 iH(OpMAITiE0
PO TECT

CmiBnaymae 3
OUYIKYBaHUM
pe3yIbTaTOM

HarucHiTh Ha mocwiiaHHS
“Manage questions”

BiakpuBaetbcst criucok
UTaHb MONyIs. bins Tux,
110 BKJIFOYEHI Y TECT,
3HAXOJIUTHCI KHOITKA
“Remove”. bing Tux, mo He

CniBnanae 3
OUYIKYBaHUM
pe3ynbTaToOM
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[Iponosxenus Tabdmnuii 5.4

OuikyBaHuii pe3yJibTar:

Pe3yJ'll)TaT TECTY:

BKJIIOUEHI Y TECT,
3HaXOIUThCI KHOmKa “Add”

Bupganite nuTaHHs, 1110 €
y TECTI, BIJIMOBITHOIO
HOMY KHOIIKOIO “Remove”

HaTtucHeHHS KHOIIKHA
“Remove” 3aMiHIOE i1 Ha
‘SAdd”

CniBnanae 3
OUYIKYBaHUM
pe3yIbTaTOM

JlomaiiTe nuTaHHA y TECT
BIJIMOBITHOIO HiOMY
KHOMKo “Add”

Harucuennsa kHonku “Add”
3aMiHIOE Ti Ha “Remove”

CmiBnamae 3
OUYIKYBaHUM
pe3ynbTaTOM

Tabnuus 5.5 — Pesynbratu TecTyBaHHsS MPOXOIKEHHS TECTYBaHHS Ta

HOITYKY pPe3yJbTaTiB

Mist:

OuikyBaHuii pe3yJbTaT:

Pe3syabTar Tecry:

Binkputite caiir,
HATHUCHIThH HA Ha3BY
MOJYJIsl, IEPEUIITh 3a
nocuaanuaM “Tests list”;
HatucHiTh Ha3By TecTy

CailT BigKpuTHil Ta
JNOCTYITHUM; BIIKPUTUN
CITMCOK MOJIYJiB; BIAKpUTA
CTOpiHKa 3 1H(OpMaIIi€r0
PO TECT

CmiBriagac 3
OYIKyBaHUM
pe3yabTaToM

HartucHiTh HA TOCHIIAaHHSA
“Start”

BinkpuBaethcsi cTOpiHKa 3
(dbopMOI0 BUKOHAHHS TECTY 3
MUTAHHIMH, ITOJISIMU IS
BBEJICHHS 1X BIJIIOBIACH,
ITOJIEM JIJIST IMEHI 1 KHOITKOXO
“Finish”

CniBnaznae 3
OYIKyBaHUM
pe3ynbTaToM

3amoBHITH YCI MO 3T1THO
iX 3MICTY Ta HATUCHITb
kHOTKY “Finish”

BinkpuBaethcst cTOpiHKa 3
pe3ylbTaTaMu TECTY

CniBnaznae 3
OYIKyBaHUM
pe3ynbTaToM

3mH. | Apk. Ne dokym. liénuc |Hama
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HarucHiTh Ha nocuiaHHs
“Results”

BinkpuBaerbcst cTopiHka CoiBnajac 3
MOIITYKY PE3YJIbTATIB TECTIB OYIKYBaHHM

[IponoBxeHHs TadauIl 5.5

pe3ynbTaToM

T SIKUM TTPOXOJIUBCS

TECTY 1 HATUCHITH
“Search”

BBeniTh moyaTok iMeHl, Cepen BUBEIECHHUX

TECT, Ta/4u NMOYaTOK HA3BHU |3aBEPIICHOI CIIpOOH

BHKOHAHHA TCCTY

PEe3YIbTATIB € 3aMKC IMOWHO OYiKYBaHUM

CoiBnajmac 3

pe3ynbTaToM

OIHCYE,

BucHoBOK 10 po3aiiay

Taxum 9rHOM, y pO311 OYyI0 BKIIOYEHO KEPIBHULITBO KOPUCTYBAya, 10

AK KOPUCTYBAaTHCS NPOTPaMHUM MPOAYKTOM. 3a3HAY€HO METY

NPOBEACHHS BUNPOOYBaHb, KEPIBHI JOKYMEHTH MJi1 HbOro. BumpoOyBaHHs

npoBenieHe ycrinHo. OTke, po3pobieHui MporpaMHuil IPOAYKT y MOBHIM Mipi

€ TIpare3/IaTHUM 1 PO3B’s3Yy€ MOCTABJICH] 3a/1a4l.
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3AT'AJIBHI BUCHOBKHA

B naniii po6oti Oyno omnucaHo MpU3HAYEHHS PO3POOKU CHUCTEMU
TECTyBaHHS HAa OCHOBI NHUTaHb BIAKPUTOrO THUIy Ta aKTYaJbHICTh LbHOTO
IPOrpPaMHOr0 MPOAYKTY B c(epl KOHTPOJIO SKOCTI OCBITH, BU3HAYEHO LI
po3po0OKHK Ta 3aAadi Juisl iX po3B’si3aHHs. PO3IIISIHYTO OCOOJIMBOCTI ICHYIOUMX
IiIXOMIB JIO0 BHPIMICHHS 3a7ad. BH3HAUEGHO TEpeNiK JaHWX IIPOrpaMHOI0
NPOAYKTY, IO MOJAIOTHCS HA BX1J Ta BHUXIJ Ta MOOYIOBAHO CTPYKTYpY O0a3u
naHux. OmucaHoO BUKOPUCTOBYBaHI ajJrOPUTMHU Ta JIaHO OOTPYHTYBAaHHS iX
BUKOpHUCTaHHIO0. OMUCcCaHO 3aCTOCOBYBaH1 3ac00U PO3POOKHU, OOIPYHTOBAHO iX
3aCTOCYBaHHS; JOBEJIEHO CTPYKTYpPY MPOEKTYy, Horo apxitektypy. CTBOopeHO

KEPIBHUIITBO KOPUCTYBaya, YCIIIIHO MPOBEAEHE TECTYBAHHS.
Buxoasuu 3 11b0ro, MokHa 3pOOMTH HACTYIHI BUCHOBKH.

ABTOMAaTUYHUHN aHAJI3 MUATAaHb BIIKPUTOTO THUITY MPHUPOJTHOIO MOBOIO €
aKTyaJIbHUM 1 J1a€ 3MOTYy MIiJABUIIEHHS €()EKTHBHOCTI €EKTPOHHUX TECTOBUX

CHCTCM.

3actocoBanuii anroputM BLEU npu oOmexeHHi mpobieMHOi ob6nacti
NMUTaHHS 1 KUIBKOCTI CJIiB y BIJIMOBIJI Ma€ TMepeBaru Mpu aHaii3l BiAMOBiaeH
nepe HIIMMHA alfTOPUTMaMU, IO CHPOIIYIOTh K PO3poOKy iH(MOpMaIiitHOTrO
3a0e3MeYeHHs] CUCTEMU ISl POrpaMicTa, TaK 1 HACTYIHE HOro BUKOPUCTAHHS

JUIS BUKJIaJ1a4a.

CtBOpeHU MporpaMHUil MPOYKT Y MOBHIN Mipi 33]J0BOJIbHSE BUCYHYTUM
0 HBOT'O BHMOTaM 1 PO3B’sA3ye€ TIOCTaBJEHI Tepea HUM 3anadi. BTiMm, B
MOJAJBIIIOMY € MOXJIMBUM  YJOCKOHAJIGHHS CHUCTeMH. Moxke OyTu
NEPEerITHYTHA Ta PO3IMIMPEHUN CIHCOK 3aCTOCOBYBAaHUX  aJITOPUTMIB,
NPOBEICHE TMOAAJBIINE I1X BIOCKOHAJICHHS BIAMOBIAHO 7O TMPEIMETHOTO

cepeoBUINA, BJOCKOHAJIEHHS CIIOCOOY BUBEACHHS KIHIIEBOI OLIHKHU.
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AnswerAnalysis/AnalysisFacade.cs

using System;
using System.Collections.Generic;
using System.Ling;

namespace AnswerAnalysis
{
public static class AnalysisFacade
{
public static byte[] GetWeightsData(Dictionary<int, string> dicts, int themeld,
List<string> refs, Dictionary<string, double> known)
{
Cosine cosine = new Cosine(dicts);
Bleu bleu = new Bleu(2, refs);

double[][] inpData = known.Select(d =>

var cos = cosine.Compute(d.Key);

double[] b = bleu.CalculateBleu(d.Key);

double[] entry = new double[8]

{
cos[themeld],
cos.Values.Average(),
b[e],
b[1],
StringAnalysis.MaxSimilarity(refs, d.Key),
StringAnalysis.MaxPosSimilarity (refs, d.Key),
Math.Log(1l + refs.Min(r => Math.Abs(StringAnalysis.NegationCount(r) -

StringAnalysis.NegationCount(d.Key)))),

d.Value

¥

return entry;

}).ToArray();

FeedForwardNetwork nn = new FeedForwardNetwork(7, 4, 1);
nn.BackPropTrain(inpData, learnRate: 0.04, momentum: ©.091, maxEpochs: 5000,
maxSqrErr: 0.005);
return nn.Serialize();
}

public static double RateAnswer(byte[] weightsData, List<string> refs,
Dictionary<int, string> dicts, int themeld, string answer)
{
Cosine cosine = new Cosine(dicts);
Bleu bleu = new Bleu(2, refs);
FeedForwardNetwork nn = FeedForwardNetwork.Deserialize(weightsData);
var cos = cosine.Compute(answer);
double[] b = bleu.CalculateBleu(answer);
double[] entry = new double[7]
{
cos[themeId],
cos.Values.Average(),
b[e],
b[1],
StringAnalysis.MaxSimilarity(refs, answer),
StringAnalysis.MaxPosSimilarity(refs, answer),
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Math.Log(1l + refs.Min(r => Math.Abs(StringAnalysis.NegationCount(r) -

StringAnalysis.NegationCount(answer))))
¥
double[] res = nn.ComputeResult(entry);
if (res[@] < 0.4)

{
return 0.0;
b
else if (res[@] < 0.6)
{
return 0.5;
b
else if (res[@] < 0.8)
{
return 0.75;
¥
else
{
return 1.0;
b

}
AnswerAnalysis/Bleu.cs

using System;
using System.Collections.Generic;
using System.Lingq;

namespace AnswerAnalysis

{

class Bleu

{
public double[] CalculateBleu(string candidate)

{

candidate = candidate.ToLower();

double[] precisions = new double[maxGramSize];
double pr = CountNGram(l, candidate, true, out double brevityPenalty);

precisions[@] = pr * brevityPenalty;
for (int i = 1; i < maxGramSize; i++)

{

pr = CountNGram(i + 1, candidate, false, out double _);

double result = pr * brevityPenalty;

precisions[i] = double.IsNaN(result) ? o :

}

return precisions;

}

public Bleu(int nMax, List<string> references)

{

maxGramSize = nMax;

result;

refNGramCountsByN = new Dictionary<NGram, int>[nMax][];

string[][] refWords = new string[references.Count][];

refWordsCounts = new int[references.Count];
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for (int j = ©; j < references.Count; j++)

{
refWords[j] = references[j].ToWords();

refWordsCounts[j] = refWords[j].Length;
}

for (int n = 1; n <= nMax; n++)

{

Dictionary<NGram, int>[] refNGramCounts = new Dictionary<NGram,
int>[references.Count];

for (int j = @; j < references.Count; j++)

{
int lim = refWords[j].Length - n + 1;
Dictionary<NGram, int> nGramDict =
Enumerable.Range(0, lim).
Select(i => new NGram(refWords[j].Skip(i).Take(n).ToArray())).
GroupBy(i => i).ToDictionary(g => g.Key, g => g.Count());
refNGramCounts[j] = nGramDict;
}

refNGramCountsByN[n - 1] = refNGramCounts;

}

private readonly int maxGramSize;
private readonly Dictionary<NGram, int>[][] refNGramCountsByN;
private readonly int[] refWordsCounts;

private double CountNGram(int n, string candidate, bool calculateBP, out double
brevityPenalty)
{
Dictionary<NGram, int>[] refNGramCounts = refNGramCountsByN[n - 1];
string[] candWords = candidate.ToWords();
int candNGramCount = candWords.Length - n + 1;
Dictionary<NGram, int> candDict =
Enumerable.Range(®, candNGramCount).
Select(i => new NGram(candWords.Skip(i).Take(n).ToArray())).
GroupBy(i => i).ToDictionary(g => g.Key, g => g.Count());
int clippedCount = ClipCount(candDict, refNGramCounts);
if (calculateBP)

{
int r = ClosestWordCount(refWordsCounts, candWords.Length);
brevityPenalty = BrevityPenalty(candWords.Length, r);
}
else
{
brevityPenalty = 0;
}
return ((double)clippedCount) / candNGramCount;
}
private static double BrevityPenalty(int c, int r)
{
return (c < r) ? Math.Exp(1.0 - ((double)r) / c) : 1.0;
}
private static int ClosestWordCount(int[] refWordCounts, int candWordCount)
{

int leastDiff = int.MaxValue;
int best = ©;

ApPK.

[r11C-5127.1181-¢./13 o

3mH. | Apk. Ne dokym. liénuc |Hama




SLIo-T81T1°L2TS-O/ LT

foreach (int refStemCount in refWordCounts)

{
int val = Math.Abs(candWordCount - refStemCount);
if (val < leastDiff)
{
leastDiff = val;
best = refStemCount;
}
}

return best;

}

private static int ClipCount(Dictionary<NGram, int> candDict, Dictionary<NGram,
int>[] refDicts)

return candDict.Sum(pair => Math.Min(pair.Value, refDicts.
Where(d => d.ContainsKey(pair.Key)).
Max(d => (int?)d[pair.Key]) ?? 0));

AnswerAnalysis/Cosine.cs

using Iveonik.Stemmers;

using System;

using System.Collections.Generic;
using System.Ling;

namespace AnswerAnalysis
{
internal class Cosine
{
private Dictionary<int, Dictionary<string, double>> docTermFreq;
private Dictionary<string, double> inverseDocFreq;
private readonly IStemmer stemmer = new EnglishStemmer();

public Cosine(Dictionary<int, string> docs)
{
docTermFreq = docs.
ToDictionary(d => d.Key, d =>
{
string[] stemArr = d.Value.ToLower().ToStems();
Dictionary<string, double> dict = stemArr.GroupBy(w => w).
ToDictionary(g => g.Key, g => ((double)g.Count()) /
stemArr.Length);

1
string[] allStems = docTermFreq.

SelectMany(g => g.Value.Keys).
Distinct().
ToArray();
inverseDocFreq = allStems.ToDictionary(w => w, w =>
1 + Math.Log(((double)docTermFreq.Count) / docTermFreq.Count(d =>
d.Value.ContainsKey(w))));

return dict;
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public Dictionary<int, double> Compute(string req)

{
string[] reqStems = req.ToStems();
Dictionary<string, double> reqVector = reqStems.GroupBy(w => w).
ToDictionary(gr => gr.Key, gr =>
{
inverseDocFreq.TryGetValue(gr.Key, out double idf);
return gr.Count() * idf / reqStems.Length;
1
double regModuleSqr = reqVector.Values.Select(d => d * d).Sum();
var result = docTermFreq.ToDictionary(d => d.Key, d =>
{
double docModuleSqr = 0.0;
double scalarProduct = reqVector.Select(kvp =>
{
if (!d.value.TryGetValue(kvp.Key, out double docTf) ||
linverseDocFreq.TryGetValue(kvp.Key, out double idf))
{
return 0.0;
¥
double val = idf * docTf;
docModuleSqgr += val * val;
return val * kvp.Value;
}).sum();
double res = scalarProduct / Math.Sqrt(docModuleSqr * regModuleSqr);
return double.IsNaN(res) ? 0.9 : res;
1
return result;
}

AnswerAnalysis/Extensions.cs

using Iveonik.Stemmers;

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text.RegularExpressions;

namespace AnswerAnalysis

{
internal static class Extensions
{
public static void Shuffle<T>(this T[] arr)
{
if (arr == null)
{
throw new ArgumentNullException(nameof(arr));
}
Random rnd = new Random();
for (int i = @; i < arr.Length; i++)
{
int r = rnd.Next(i, arr.Length);
T tmp = arr[r];
arr[r] = arr[i];
arr[i] = tmp;
}
}

ApPK.

[r11C-5127.1181-¢./13 o

3mH. | Apk. Ne dokym. liénuc |Hama




SLIo-T81T1°L2TS-O/ LT

public static int IndexOfMax<T>(this IEnumerable<T> source) where T :

IComparable<T>
{
if (source == null)
{
throw new ArgumentNullException(nameof(source));
}

IEnumerator<T> e = source.GetEnumerator();
if (!e.MoveNext())

{

}

inti=90, j=20;

T max = e.Current;
while (e.MoveNext())

throw new ArgumentException("Sequence is empty");

{ .
J++5
T ¢ = e.Current;
if (c.CompareTo(max) > 0)
{ .
1=73;
max = c;
¥
¥
return i;
}
private const string delimiter = ",. -\t\\(\\)\\[\\]";
private const string removed = "[\\d'\"”“‘’"]";

public static readonly IStemmer Stemmer = new EnglishStemmer();

public static string[] ToStems(this string str)

{
return ToWords(str).Select(w => Stemmer.Stem(w)).ToArray();
}
public static string[] ToWords(this string str)
{
return Regex.Replace(str.Trim().ToLower(), removed, string.Empty).
Split(delimiter.ToCharArray(),
StringSplitOptions.RemoveEmptyEntries);
}

AnswerAnalysiss/NGram.cs

using Syn.WordNet;
using System;
using System.IO;
using System.Ling;

namespace AnswerAnalysis

{
Internal class NGram : IEquatable<NGram>
{
public override int GetHashCode()
{
return 0;
}
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public override bool Equals(object obj)

{
if (obj is NGram nGram)
{
return Equals(nGram);
b
else
{
return false;
}
}
public bool Equals(NGram other)
{
if (Length != other.Length)
{
return false;
¥
for (int i = @; i < Length; i++)
{
string word = words[i];
string bWord = other.words[i];
if (word == bWord ||
wordNet.GetSynSets (word).
SelectMany(s => s.Words).
SelectMany(w => w.Split('_")).
Distinct().
Select(w =>
{
int pos = w.IndexOf('(");
var wr = (pos == -1) ? w : w.Substring(®, pos);
return Extensions.Stemmer.Stem(wr);
}).Contains(Extensions.Stemmer.Stem(bWord)))
{
continue;
}
return false;
b
return true;
b

private string[] words;
private static readonly string[] wordNetFiles = new string[8]
{

"data_adj",
"data_adv",
"data_noun",
"data_verb",
"index_adj",
"index_adv",
"index_noun",
"index_verb"

}s
private static readonly WordNetEngine wordNet;
private static readonly string dirPath =

Path.Combine(Environment.GetFolderPath(Environment.SpecialFolder.CommonApplicationData),
"OATests", "WordNet");
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static NGram()
{

wordNet = new WordNetEngine();
Directory.CreateDirectory(dirPath);
foreach (string resName in wordNetFiles)

{

string filename = Path.Combine(dirPath, resName.Replace('_', '.'));
if (!File.Exists(filename))
{

byte[] bytes = Properties.Resources.ResourceManager.GetObject(resName)
as byte[];
File.WriteAllBytes(filename, bytes);

}
}
wordNet.LoadFromDirectory(dirPath);
}

public int Length => words.Length;

public NGram(string[] words)
{

}

this.words = words ?? throw new ArgumentNullException(nameof(words));

}
AnswerAnalysis/StringAnalysis.cs

using DifflLib;

using System;

using System.Collections.Generic;
using System.Lingq;

using System.Text.RegularExpressions;
using OpenNLP.Tools.Tokenize;

using OpenNLP.Tools.PosTagger;

using System.IO;

namespace AnswerAnalysis

{

static partial class StringAnalysis
{
private static readonly string dirPath =
Path.Combine(Environment.GetFolderPath(Environment.SpecialFolder.CommonApplicationData),
"OATests", "OpenNLP");
private static readonly string posPath = Path.Combine(dirPath,
"EnglishP0OS.nbin");
private static readonly string tokPath
"EnglishTok.nbin");

Path.Combine(dirPath,

private static void SaveBinAsFiles()

{

Directory.CreateDirectory(dirPath);
if (!File.Exists(posPath))

{

File.WriteAllBytes(posPath, Properties.Resources.EnglishP0S);
}
if (!File.Exists(tokPath))
{

File.WriteAllBytes(tokPath, Properties.Resources.EnglishTok);
}
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}

public static double MaxPosSimilarity(IEnumerable<string> refs, string ans)
{
SaveBinAsFiles();
ITokenizer mTokenizer = new EnglishMaximumEntropyTokenizer(tokPath);
IPosTagger mPosTagger = new EnglishMaximumEntropyPosTagger(posPath);
string[] ansTokens = mTokenizer.Tokenize(ans);
string[] ansPosTags = mPosTagger.Tag(ansTokens);
IEnumerable<double> byRefs = refs.Select(r =>
{
string[] refTokens = mTokenizer.Tokenize(r);
string[] refPosTags = mPosTagger.Tag(ansTokens);
IEnumerable<double> allTags =
refPosTags.Concat(ansPosTags).Distinct().Select(t =>
{

int ansCount = ansPosTags.Count(tg => tg == t);
int refCount = refPosTags.Count(tg => tg == t);
return ((double)Math.Min(ansCount, refCount)) / Math.Max(ansCount,
refCount);
1
return allTags.Average();
1
return byRefs.Max();
}

public static int NegationCount(string str)

{
return Regex.Matches(str,
@" (?<"\w) (no[nt\W]|[dm]is\S|un\S|i[lrmn]\S)").Count;
}

public static double MaxSimilarity(IEnumerable<string> refs, string ans)
{
char[] ansCharArr = ans.ToCharArray();
InvariantIgnoreCaseCharComparer ignoreCaseComparer = new
InvariantIgnoreCaseCharComparer();
return refs.Select(r =>
{
IEnumerable<DiffSection> sections =
Diff.CalculateSections(r.ToCharArray(), ansCharArr, ignoreCaseComparer);
double sum = sections.Where(s => s.IsMatch).Sum(s =>
s.LengthInCollectionl);
return sum / Math.Max(r.Length, ansCharArr.Length);

}) -Max();
}
private class InvariantIgnoreCaseCharComparer : IEqualityComparer<char>
{
public bool Equals(char x, char y)
{
return char.ToLowerInvariant(x).Equals(char.ToLowerInvariant(y));
}
public int GetHashCode(char obj)
{
return char.ToLowerInvariant(obj).GetHashCode();
}
}
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modulel/text.txt

Superconductivity is a phenomenon of exactly zero electrical resistance and expulsion of magnetic flux fields occurring in certain
materials, called superconductors, when cooled below a characteristic critical temperature. The simplest method to measure
the electrical resistance of a sample of some material is to place it in an electrical circuit in series with a current source and
measure the resulting voltage across the sample. The resistance of the sample is given by Ohm law. If the voltage is zero, this
means that the resistance is zero. The transformer is basically a pair of flux-coupled coils, one with Np turns connected to the
source of alternating voltage, the other with Ns turns connected to the load that actually consumes the energy delivered from
the source. All of the flux that passes through any turn in the primary or secondary coils passes through all of the turns in both
coils. The flux is usually coupled by wrapping the coils around e.g. a torus of soft iron that traps flux, laminated to prevent eddy
currents . Insulators are not ever perfect, because electrons as charge carriers are not bound to the conducting substrate by an
infinite potential energy barrier. In a sufficiently large field electrons are torn from their parent atoms and insulators suddenly
become conductors, a process called dielectric breakdown. In short, p-type semiconductor has fewer free electrons than normal
semiconductor. P stands for positive, meaning a lack of electrons, although the material is actually neutral. The locations where
electrons are missing are called holes. This material can conduct electricity well, because electrons can move into the holes,
making a new hole somewhere else in the material. Any extra electrons introduced into this region by the circuit will fill some
or all of the holes. In n-type semiconductor, the situation is reversed. The material has an more free electrons than normal
semiconductor. N stands for negative, meaning an excess of electrons, although the material is actually neutral. When a p-type
semiconductor is attached to an n-type semiconductor, some of the free electrons in the n-type move across to the p-type
semiconductor. They fill the available holes near the junction. This means that the region of the n-type semiconductor nearest
the junction has no free electrons . This makes this n-type semiconductor positively charged. It used to be electrically neutral,
but has since lost electrons. The region of p-type semiconductor nearest the junction now has no holes . This makes the p-type
semiconductor negatively charged. It used to be electrically neutral, but has since gained electrons. You can explain the high
resistance in a different way. A free electron in the n-type semiconductor will be repelled from the p-type semiconductor
because of its negative charge. The electron will not go into the depletion band, and certainly wont cross the band to the p-
type semiconductor. You may ask, But wont a free electron in the p-type semiconductor be attracted across the band, carrying
a current? But there are no free electrons in p-type semiconductor, so no current of this kind can flow. Certain materials, when
cooled to extremely low absolute temperatures, become superconductors. Superconductivity is a more or less purely quantum
mechanical phenomenon and hence is beyond the scope of this book — basically a fraction of the electronic charge starts to
behave collectively like a macroscopic quantum orbital that can transport electronic charge without resistance.
Superconductors can be thought of as being diamagnetic —indeed perfectly diamagnetic as they tolerate no magnetic or electric
field inside at all, but it isnt exactly the same mechanism as merely opposing an applied field via induction; a superconductor
actively ejects any existing magnetic field as it is cooled across the transition temperature where superconductivity appears,
even if that field is not changing. One visible sign of this ejection is that superconductors placed above a permanent magnet
float, suspended by its perfectly opposed magnetic field. Electrostatics is a branch of physics that studies electric charges at
rest. Since classical physics, it has been known that some materials such as amber attract lightweight particles after rubbing.
Electric field lines are useful for visualizing the electric field. Field lines begin on positive charge and terminate on negative
charge. They are parallel to the direction of the electric field at each point, and the density of these field lines is a measure of
the magnitude of the electric field at any given point. In other words, electrostatics does not require the absence of magnetic
fields or electric currents. Rather, if magnetic fields or electric currents do exist, they must not change with time, or in the
worst-case, they must change with time only very slowly. In some problems, both electrostatics and magnetostatics may be
required for accurate predictions, but the coupling between the two can still be ignored. Electrostatics and magnetostatics can
both be seen as Galilean limits for electromagnetism. There are many examples of electrostatic phenomena, from those as
simple as the attraction of the plastic wrap to one's hand after it is removed from a package to the apparently spontaneous
explosion of grain silos, the damage of electronic components during manufacturing, and photocopier & laser printer operation.
Electrostatics involves the buildup of charge on the surface of objects due to contact with other surfaces. Although charge
exchange happens whenever any two surfaces contact and separate, the effects of charge exchange are usually only noticed
when at least one of the surfaces has a high resistance to electrical flow. This is because the charges that transfer are trapped
there for a time long enough for their effects to be observed. These charges then remain on the object until they either bleed
off to ground or are quickly neutralized by a discharge: e.g., the familiar phenomenon of a static 'shock’ is caused by the
neutralization of charge built up in the body from contact with insulated surfaces.
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Title : "Superconductivity is a phenomenon of (a/an) ...

Given answers:

"zero electrical resistance" !
"exactly zero resistance" !
"exactly zero electric resistance" !
""zero resistance" !
"phenomenon of zero resistance" !
"no resistance" !

"no resist" !

"zero electric resistance" 1.0
"zero electricity resistance" 0.8
"exectli zero resistance" 0.6
"zro electric resist" 0.3

"exactli zeroo rsistance" 0.3
"resistance of"

"exactly zero"

"resistance zero"

"and electric"

"electric resistance"

"electrical resistance"

"exactly this"

"exactly resistance"

"exactly resist"

"zero electric"

""zero some text"

"pressure of electricity"
"non-zero electrical resistance"
"non-zero resistance"

"not zero electrical resistance"
"not zero resistance"

modulel/question2.txt

Title : "The interaction between two separated charged bodies is called..."

Given answers:

"electrostatic force" !
"electric force" !
"electrostatics phenomenon" !
"electrostatic interaction" 0.9
"electricity" 0.5

"electic force" 0.5

"elections"

"electrocar"

"electron”

"elevator"

"law of"

"some sample text"

"lksadlk ladklaklj aklsj"
"nouton law"

"and force"

"archimedes law"

"exactly this"

"pressure of electricity"
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Archimedes' law states that the upward buoyant force that is exerted on a body immersed in a fluid, whether fully or partially
submerged, is equal to the weight of the fluid that the body displaces and acts in the upward direction at the center of mass of
the displaced fluid. Archimedes' principle is a law of physics fundamental to fluid mechanics. It was formulated by Archimedes
of Syracuse. Practically, Archimedes' principle allows the buoyancy of an object partially or fully immersed in a fluid to be
calculated. The downward force on the object is simply its weight. The upward, or buoyant, force on the object is that stated by
Archimedes' principle, above. Thus, the net force on the object is the difference between the magnitudes of the buoyant force
and its weight. If this net force is positive, the object rises; if negative, the object sinks; and if zero, the object is neutrally
buoyant - that is, it remains in place without either rising or sinking. In simple words, Archimedes' principle states that, when a
body is partially or completely immersed in a fluid, it experiences an apparent loss in weight that is equal to the weight of the
fluid displaced by the immersed part of the body. Solid mechanics also known as Mechanics of solids is the branch of
continuum mechanics that studies the behavior of solid materials, especially their motion and deformation under the action of
forces, temperature changes, phase changes, and other external or internal agents. It has specific applications in many other
areas, such as understanding the anatomy of living beings, and the design of dental prostheses and surgical implants. One of
the most common practical applications of solid mechanics is the Euler-Bernoulli beam equation. Solid mechanics extensively
uses tensors to describe stresses, strains, and the relationship between them. Fluid mechanics is the branch of physics
concerned with the mechanics of fluids (liquids, gases, and plasmas) and the forces on them. It has applications in a wide range
of disciplines, including mechanical, civil, chemical and biomedical engineering, geophysics, astrophysics, and biology. Fluid
Mechanics can also be defined as the science which deals with the study of behaviour of fluids either at rest or in motion. It can
be divided into fluid statics, the study of fluids at rest; and fluid dynamics, the study of the effect of forces on fluid motion. It is
a branch of continuum mechanics, a subject which models matter without using the information that it is made out of atoms;
that is, it models matter from a macroscopic viewpoint rather than from microscopic. Fluid mechanics, especially fluid
dynamics, is an active field of research, typically mathematically complex. Many problems are partly or wholly unsolved, and
are best addressed by numerical methods, typically using computers. A modern discipline, called computational fluid dynamics
(CFD), is devoted to this approach. Particle image velocimetry, an experimental method for visualizing and analyzing fluid flow,
also takes advantage of the highly visual nature of fluid flow. The study of fluid mechanics goes back at least to the days of
ancient Greece, when Archimedes investigated fluid statics and buoyancy and formulated his famous law known now as the
Archimedes' principle, which was published in his work On Floating Bodies—generally considered to be the first major work on
fluid mechanics. Fluid statics or hydrostatics is the branch of fluid mechanics that studies fluids at rest. It embraces the study of
the conditions under which fluids are at rest in stable equilibrium; and is contrasted with fluid dynamics, the study of fluids in
motion. Hydrostatics offers physical explanations for many phenomena of everyday life, such as why atmospheric pressure
changes with altitude, why wood and oil float on water, and why the surface of water is always level whatever the shape of its
container. Hydrostatics is fundamental to hydraulics, the engineering of equipment for storing, transporting and using fluids. It
is also relevant to some aspects of geophysics and astrophysics (for example, in understanding plate tectonics and anomalies in
the Earth's gravitational field), to meteorology, to medicine (in the context of blood pressure), and many other fields. Fluid
dynamics is a subdiscipline of fluid mechanics that deals with fluid flow—the science of liquids and gases in motion. Fluid
dynamics offers a systematic structure—which underlies these practical disciplines—that embraces empirical and semi-
empirical laws derived from flow measurement and used to solve practical problems. The solution to a fluid dynamics problem
typically involves calculating various properties of the fluid, such as velocity, pressure, density, and temperature, as functions of
space and time. It has several subdisciplines itself, including aerodynamics (the study of air and other gases in motion) and
hydrodynamics (the study of liquids in motion). Fluid dynamics has a wide range of applications, including calculating forces and
movements on aircraft, determining the mass flow rate of petroleum through pipelines, predicting evolving weather patterns,
understanding nebulae in interstellar space and modeling explosions. Some fluid-dynamical principles are used in traffic
engineering and crowd dynamics. Newton's laws of motion are three physical laws that, together, laid the foundation for
classical mechanics. They describe the relationship between a body and the forces acting upon it, and its motion in response to
those forces. More precisely, the first law defines the force qualitatively, the second law offers a quantitative measure of the
force, and the third asserts that a single isolated force doesn't exist. These three laws have been expressed in several ways,
over nearly three centuries, and can be summarised as follows: In an inertial frame of reference, an object either remains at
rest or continues to move at a constant velocity, unless acted upon by a force. In an inertial frame of reference, the vector sum
of the forces F on an object is equal to the mass m of that object multiplied by the acceleration a of the object: F = ma. (It is
assumed here that the mass m is constant — see below.) When one body exerts a force on a second body, the second body
simultaneously exerts a force equal in magnitude and opposite in direction on the first body.
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Title : "Law that keeps things float in fluids is called...

Given answers:
"archimedes principle" !
"archimedes law" !

"law of archimedes" !
"principle of archimedes" !
"archimedes force" !
"force of archimedes" !
"archimed law" 0.9

"law of the archimed" 0.8
"archimed principle" 0.8
"archimed" 0.5
"archimedes" 0.6
"archemedes law" 0.8
"archemed law" 0.7
"fluid floating"

"law of equivalent exchange"
"so law archimed"
"floating principle"
"archimedes text words"
"lksadlk ladklaklj aklsj"
"archimedes law no"
"law of"

"and principle"

module2/question2.txt

Title : "Three physical laws that form the foundation for classical mechanics are called..."

Given answers:

"Newton's laws of motion" !
"Newton laws" !

"laws of newton" !
"newtons laws" !

"newtons principles" !
"newton" 0.6

"neuton" 0.4

"neuton laws" 0.8

"laws of the england"
"newton text"

"law of equivalent exchange"
"law and new ton"

"force principle"

"lIksadlk ladklaklj aklsj"
"nouton law"

"and force"

"archimedes law"
"andrew's keys of house"
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where x represents an unknown, and a, b, and c represent known numbers, then the equation is linear, not quadratic, as there
is no term. The numbers a, b, and c are the coefficients of the equation and may be distinguished by calling them, respectively,
the quadratic coefficient, the linear coefficient and the constant or free term. In mathematics, a surface integral is a
generalization of multiple integrals to integration over surfaces. It can be thought of as the double integral analogue of the line
integral. Given a surface, one may integrate over its scalar fields (that is, functions which return scalars as values), and vector
fields (that is, functions which return vectors as values). Surface integrals have applications in physics, particularly with the
theories of classical electromagnetism. In mathematics, the Pythagorean theorem, also known as Pythagoras' theorem, is a
fundamental relation in Euclidean geometry among the three sides of a right triangle. It states that the square of the
hypotenuse (the side opposite the right angle) is equal to the sum of the squares of the other two sides. The theorem can be
written as an equation relating the lengths of the sides a, b and c, often called the "Pythagorean equation". the theorem is
named after the ancient Greek mathematician Pythagoras The theorem has been given numerous proofs — possibly the most
for any mathematical theorem. They are very diverse, including both geometric proofs and algebraic proofs, with some dating
back thousands of years. The theorem can be generalized in various ways, including higher-dimensional spaces, to spaces that
are not Euclidean, to objects that are not right triangles, and indeed, to objects that are not triangles at all, but n-dimensional
solids. The Pythagorean theorem has attracted interest outside mathematics as a symbol of mathematical abstruseness,
mystique, or intellectual power; popular references in literature, plays, musicals, songs, stamps and cartoons abound.

In mathematics, the polar coordinate system is a two-dimensional coordinate system in which each point on a plane is
determined by a distance from a reference point and an angle from a reference direction. The reference point (analogous to
the origin of a Cartesian coordinate system) is called the pole, and the ray from the pole in the reference direction is the polar
axis. The distance from the pole is called the radial coordinate, radial distance or simply radius, and the angle is called the
angular coordinate, polar angle, or azimuth. which is the standard formula for the area of a surface described this way. One can
recognize the vector in the second line above as the normal vector to the surface. Although the quadratic formula provides an
exact solution, the result is not exact if real numbers are approximated during the computation, as usual in numerical analysis,
where real numbers are approximated by floating point numbers (called "reals" in many programming languages). In this
context, the quadratic formula is not completely stable. Note that because of the presence of the cross product, the above
formulas only work for surfaces embedded in three-dimensional space. A quadratic equation with real or complex coefficients
has two solutions, called roots. These two solutions may or may not be distinct, and they may or may not be real. This can be
seen as integrating a Riemannian volume form on the parameterized surface, where the metric tensor is given by the first
fundamental form of the surface. Euclidean geometry is a mathematical system attributed to Alexandrian Greek mathematician
Euclid, which he described in his textbook on geometry: the Elements. Euclid's method consists in assuming a small set of
intuitively appealing axioms, and deducing many other propositions (theorems) from these. Although many of Euclid's results
had been stated by earlier mathematicians, Euclid was the first to show how these propositions could fit into a comprehensive
deductive and logical system.The Elements begins with plane geometry, still taught in secondary school (high school) as the first
axiomatic system and the first examples of formal proof. It goes on to the solid geometry of three dimensions. Much of the
Elements states results of what are now called algebra and number theory, explained in geometrical language.For more than
two thousand years, the adjective "Euclidean" was unnecessary because no other sort of geometry had been conceived.
Euclid's axioms seemed so intuitively obvious (with the possible exception of the parallel postulate) that any theorem proved
from them was deemed true in an absolute, often metaphysical, sense. Today, however, many other self-consistent non-
Euclidean geometries are known, the first ones having been discovered in the early 19th century. An implication of Albert
Einstein's theory of general relativity is that physical space itself is not Euclidean, and Euclidean space is a good approximation
for it only over short distances (relative to the strength of the gravitational field).Euclidean geometry is an axiomatic system, in
which all theorems ("true statements") are derived from a small number of simple axioms. Until the advent of non-Euclidean
geometry, these axioms were considered to be obviously true in the physical world, so that all the theorems would be equally
true. However, Euclid's reasoning from assumptions to conclusions remains valid independent of their physical reality.The
parallel postulate (Postulate 5): If two lines intersect a third in such a way that the sum of the inner angles on one side is less
than two right angles, then the two lines inevitably must intersect each other on that side if extended far enough.
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Title : "Regular geometry that is built on a five axioms is called..."
Given answers:
"Euclidean" !

"Euclidean geometry" !
"geometry of euclidean" !
"geometry of euclid" 0.9
"euclid" 0.5

"euclidian" 0.8
"geometry"

"geo metry"

"lksadlk ladklaklj aklsj"
"figures of"

"and or"

"geometry geometry"
"Pythagorean theorem"
"non-euclidean geometry"
"lobachevsky"

"euclidean euclidean"
"theorem giometry"

"flux capacitor"

module3/question2.txt

Title : "Fundamental relation which states that the square of the hypotenuse is equal to the sum of the
squares of the other two sides is known as..."
Given answers:
"pythagorean theorem" !
"pythagoras theorem" !
"theorem of pythagoras" !
"theorem pythagoras" 0.9
"theorem pythagorean" 0.9
"pythagorean" 0.8
"pythagoras" 0.8
"pythagor" 0.5
"pythagorean relation" 0.4
"theorem theorem"
"theorem of theorem"
"pythagoras pythagor"
"geo metry"

"lIksadlk ladklaklj aklsj"
"figures of"

"and or"

"non-euclidean geometry"
"lobachevsky"
"fundamental relation"
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Title : "Synonym sample question"
Given answers:
"big thing" !
"great thing" !
"major thing" !
"high thing" !
"massive thing" !
"thing thing"

"spsodfkj skidfjsdlkf"

"sadkjsdlk"
"sample text"
"bigg thing" 0,8
Tested answer : "large thing"
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