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CHHTE3 CTPYKTYPOBAHOIO NPOrPAMHOI0
3a0e3meueHHs 1J19 ABTOMATH30BAHOI 0
TeCTYBAHHS 3HAHb

Cmammsa npucgauena npobiemi epexmuenoco HONOUHO20 WA NIOCYMKO8020 KOHMPOIIO
3HaibL CMYOeHmie Ha OCHOGI 3aCMOCY8AHMS CYHACHUX [THIMEIeKMYaibHUX KOMN I0OmepHUx
mexHono2il | cucmem Ol MecmyganHs, OYIHIBAHHS Ma NPUBHAMME piuieHs 8 npoyeci
BUBYEHHA CHIYOSHMAMU GIONOBIOHUX HABUANBHUX OUCYUNIIH. J[emaibHo po32na0aionvbes
ocobausocmi CUHMeE3)Y — CHIPYKINYPOBAHO20 — NPOSPAMHO20  3abe3neyeHH: oJist
ABMOMAMU308AH020 KOHHIPOJIO 3HAHL CHIVOEHMI8 3a O0NOMO2010 PO3pobAeH020 agmopamu
npoepamuozo komnnekcy VOLKON.

Article is concerned with the problem of effective current and final control of student’s
knowledge based on applying of modern intellectual computer technologies and testing
systems, estimation and decision-making in studying process of the different subjects.
Features of synthesis of structured sofiware are considered in details for the automated
control of student’s knowledge using program complex VOLKON developed by authors.

Beryn

AKTYaIbHOIO TMPOOICMOK BHUIIOI MIKOMH YKPaiHH HA CYYaCHOMY ¢Tami € mepedy/1oBa Ta
pehOpMyBAHHS CHCTEMH OCBITH 3TAHO 3 BUMOraMu bonoHcekoro npouecy |[1]. Baxxmisumu
NMOKA3HUKAMH  €(eKTHBHOCTI  NMPH  LbOMY  3AJHLIAKOTLCH  Opo(ecioHAT3M  Ta
KOHKY PCHTOCTIPOMOSKHICTh MaiOyTHIX (paxiBuiB. [TIABHINCHHSA SAKOCTI OCBITH, OC3YMOBHO,
MOB’A3aHE 3 HEOOXITHICTH) BAOCKOHAJICHHA ICHYFOUMX MCTO/IIB HABYAHHA Ta MOLIYKOM HOBHX
(dopm 00’ €KTHBHOTO KOHTPOIO 3HAHb. IIInpoke BOpOBaHKCHHS 1HPOPMALTHHUX TEXHOIOTIH
v c()epy OCBIiTH, B T.4. 3aCTOCYBAHHSI Wcb OpieHTOBAHUX CYUACHHX MCTO/IB JHUCTAHINIHOTO
HABYAHHA, BHMArae po3pOOKH ABTOMATH30BAHUX MPOrPAMHHUX 3ac00IB 111 00 €KTHBHOTO
OLIHIOBAHHS IPU NOTOYHOMY Ta IMiACYMKOBOMY KOHTPOJIOBAHHI 3HAHBb CTYACHTIB Ta (PaxiBLIB

[2].

AHATI3 iICHYHYHX CHCTEM ABTOMATH30BAHOI'0 KOHTPOJIK 3HAHL
Ha nanwuii yac icHye IOCHTb BENHKA KUIbKICTh ABTOMATH30BAHUX CHCTEM TECTYBAHHJ, B
SIKAX JCKJIAPYETHCS SKICHHH KOHTPOub 3HAHb [3, 4]. Cepea mepCneKTHBHUX PO3POOOK,
MPCACTABICHUX HA PHHKY CYYAaCHOTO CIICHIAMI30BAHOrO ImporpaMHoro sadesmeucHHA (I13),
CIiJ BIA3HAYWTH
- CcHCcTeMy  aucraHuiitHoro  HaBuaHHs — WebTutor  (http:/www.websoft.ru/),
IpeacTaBiICHY KommaHiero Bebco(r, fgka € rotoBHM pPINCHHAM M1 CTBOPCHHS
CHCTCMH JUCTAHUINHOTO HABYAHHA 1 KOPTIOPATHBHOTO HABYAIBHOTO MOPTANY .
- CHCTeMH 13 3acTocyBaHHAM Web-TexHomoriii [5, 6], Bxarouaroun cuctemy STELLUS
(http://www.stel.ru/do/frameabout.htm), mo sBasge coOor OaraTo)yHKUIOHATBHUU
MOJYJIbHHH KOMILICKC HPOrpaMHOro 3a0e3meyueHHs Al MIATPHMKH HENCPEPBHOL
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OCBITH;

- cucremy SunRav TestOfficePro (http://www.sunrav.ru/srtop/index.shtml), mo
MPHU3HAYCHA AT OPraHi3aLii MpOLECiB TCCTYBAHHS 3HAHB,

- CHCTeMy KoMIT'toTepHOTO TecTyBaHHA 3HaHb OpenTEST [4], mo npu3HavueHa At
KOHTPOTKO PIBHA 3HAHb KOPHUCTYBAYIB 3 BHKOPHCTAHHSAM TECTOBHX 3aBIAHb
3aKPUTOrO THIY V JOKAJBHOMY 1 MEPEKHOMY (KJIIEHT-CEPBEPHOMY ) BAPIAHTAX.

Jis miaBHIneHHS €()EKTHBHOCTI ABTOMATHU30BAHHX CHCTEM KOHTPOIIO 3HAHb IPH
PO3pO0LI ANTOPUTMIB TECTYBAHHS BHKOPHCTOBYEOTHCS Pi3HI MATCMATHYHI METOJTH, 30KpeMa
CJICMCHTH TCOpii 0araTo3HAuHOI JOTIKH [7], TeOpii HEUITKHX MHOHH Ta HEUITKOI JTOTIKH [§],
Teopii naHurorie Mapkosa [10] Ta in.

AHani3 TeXHIMHUX XAPAKTEPHCTHK ICHYIOUHX CHCTEM TECTYBAHHS JO3BOJLAE BIIMITHTH
psan iX HEAOMKIB [3], 30KpeMa: BIACYTHICTh MOKIMBOCTI KOH(ITVpyBaHHA (opmary
tectyBaHHA (cuctema Blackboard), ckraanicTs moTouHOi Moau(IKAIMIi MPOBESACHHA MPOIECY
TECTYBAHHA, KOMIUIEKCHHUI XapaKTeP HAJAHHSA KOPHCTYBA4YCBl TECTOBHX 3AMHTAHb (CHCTEMA
CT KVYPC), cknaguictes cTtBOpeHHs 1 KoperveanHA TecTiB (Blackboard, "Ilpomerteit”,
MimerDesk, CT KYPC, Learning Space, eLearning Studio. SmartForce e-Learning Platform
Suites).

Posrnsaaroun cydacHHit CTaH v cdepi BUPIDICHHS MPOOJIEM KOHTPOIO Ta OLIHKH 3HAHB
CTYCHTIB, MOKHA 3POOMTH BHCHOBOK, IO 0araro BHINMX HaBYaNbHUX 3akmanis (BH3) sax B
YkpaiHi, Tak 1 3a KOPAOHOM MAIOTh [JOCBIA PO3POOKH BIACHHX KOMIUICKCHHX
KOMIT FOTCPH30BAHHX CHCTCM, TPH3HAYCHHUX AT S(EKTHBHOIO KOHTPOKO 1 OIIHKH 3HAHD
CTYICHTIB 3 YypaxyBaHHAM OCOOJMBOCTCH HABYAJIBHOTO MPOLECY Ta HOMCHKIATYPH
cnenjanbHOCTeH Toro um inmoro BH3. Tak, y XapkiBCbKOMY HALIIOHAIBHOMY YHIBEPCHTETL
PAgIOCICKTPOHIKY, IO € 0A30BOX0 OPraHI3AIIEr0 YKPAIHCHKOI acomiarii THCTAHIIIHOT OCBITH,
MPOBOAUTHCA TMHPOKHI CINCKTP HAYKOBHX JOCHIDKCHb 3 PO3POOKH Ta YAOCKOHAJICHHS
ABTOMATH30BAHUX CHCTEM KOHTPOIIO 3HaHb [4], BUECHHMH YHIBEpPCHTETY TpoHIXeiMa
(Hopgserisi) Oarato yBarum NPHALTIETHCH 1HOOPMALIHHO-KOMYHIKAIIHHAM TCXHOIOTIAM
HenepepBHOL  ocBiTH  [10], B JIHIMPONETPOBCHKIM akaaemii  YHOpPaBIiHHS  CTBOPEHA
VHIBEpcaibHA aBroMarm3oBaHa cuctemMa "KouTpomp-2000", B 3amopi3bkili  AeprkaBHIN
IHKCHCPHIH akaaeMii NPEACTABIACHA KOMITFOTCPHA CHCTEMA KOHTPOMKO 3HAHB, KA
JEMOHCTpyBaJacd Ha MDKHapomHiii BucraBul "CydacHa ocBiTa B YKpaini — 2002", B
Stord/Haugesund University College (Hopserit), mo € 6a30B010 opranizamiero Hopsespkoi
vHiBepcuTeTChKOi Mepexi (Norwegian Networked University), KuiBCbkOMY HAIIOHATBHOMY
VHIBEPCHTETI OYIIBHHITBA Ta apXITCKTYpH, BIHHHIBKOMY HALIOHAILHOMY TEXHIYHOMY
VHIBEPCHUTETI Ta XE€PCOHCHKOMY ACPYKABHOMY TEXHIYHOMY YHIBEPCHTETI TAKOXK MPOBOIATHCS
CCPIO3HI JOCHIKCHHA, TOB SI3aHI 3 PO3POOKOI0 TMPOTPAMHUX 3aC00IB A7 HABYAHHS HA
OCHOBI HOBITHIX MPOTPECHBHUX 1H(POPMAIHHUX TEXHOOTIH [3].

Ha nanmit yac B MHKONAiBCHKOMY JEP/KABHOMY I'yMaHITApHOMY YHiBepcuTeTl iM. [letpa
Morumm B paMrax MixkHapogHoi cmismpaui 3 yueHumu Stord/Haugesund University College
TaKOK po3poOrcHmil mporpaMumii KoMIUICKC "VOLKON" 115 aBTOMATH30BAHOTO TCCTYBAHHA
1 KOHTPOMO 3HAHB CTVACHTIB [3], ampoOosanmit Ha mmcoummHax "Teopit cucreM
ynpasaiHHA", "Teopist HEUITKHX MHOKHH Ta HEYiTKa norika", "Teopist mpuitHITTA pieHs" Ta
1H.

IIpobmema po3poOKH €(PEKTHBHHX CHCTEM aBTOMATH30BAHOTO TECTYBAHHA 3HAHb,
HE3BAKAIOUN HA HAABHICTh ICHYIOUHX PO3POOOK, 3AMUIHAETLCA AKTYAIbHO), MO 00YMOBICHO
TakuMH (aKkTOpamMu. AOCHTh BHCOKOKD BAPTICTIO ICHYIOUHX PO3POOOK, HEMOKIHBICTEO
CTBOPCHHSI BHCOKOC()CKTUBHHX TCCTIB M4 KOHTPOIK) 3HAHB 31 COCHIANTBHUX JUCIHILIIH,
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HCBHPIMICHICTIO MPOOICMH TCPEBIPKH AKOCTI 3aMPONOHOBAHUX TECTIB, BIACYTHICTIO 3ac00IB
IHTErpauii B €1HHY KOMIUICKCHY CHCTEMY KOHTPOJIHO 3HAHb.

MeTor JaHOI CTATTI € aHAMI3 OCOOIHBOCTEH CHHTE3Y CTPYKTYPOBAHOTO MPOrPaMHOTO
3a0€3MCUCHHS, MCTOIIB CTPYKTYPHO-ATANTHBHOI MOAM(IKAINI Ta MEPCIICKTHB 3aCTOCYBAHHS
pO3pOOICHOr0  aBTOPAMH  MPOrPAMHO-aITOpPUTMIMHOr0  komiiekcy VOLKON  gma
ABTOMATH30BAHOIO KOHTPOJIFO 3HAHb CTY/ICHTIB.

CuHre3 CTPYKTYPOBAHOI0 NIPOTrpaMHOTO 3a0e3neveHus: cucremu "VOLKON"

ITpu cuntesi cucremu "VOLKON", BpaxoByroun HHPOKUN CEKTP JyHKIIOHATIBHOCTI
CHCTEM aBTOMATH30BAHOTO KOHTPOMO 3HAHb (CAK3), BHKOPHCTAHO CTPYKTYPOBAHHH MiAXIA,
mo 3ade3nedye po3poOKy OKpeMHX (DyHKIIOHATBHO-TIPOTPAMHHX MOIYIB CHCTCMH Ta ix
MOBHY HporpamHy cmiBcTaBHIiCTh. I[HTenekTyaabHa CAK3 "VOLKON" ckmagaetscsa 3
JCKITBKOX (DYHKIIOHAIPHO HE3AICKHHX MOIYJIB, B3JAEMOIOB A3AHHX HA MPOrPAMHOMY PIBHI
1 B3aEMOJIFOTH 13 3araJbHOK 0a30r0 JaHuX. [0 OCHOBHMX (DYHKLIOHAJBLHO-TPOTPAMHHX
koMnoHeHTIB cucremu "VOLKON" Hanexats: MOAYIb QAMIHICTPYBAHHA, MOAY/Ib CHHTE3Y
tecTiB ("KOHCTpykTOp TecTiB"), MOAynb O€3MOCEPEAHBOTO TECTYBAHHA, MOIYJIh OOpOOKH
pesyabTaTiB TectyBaHHA ("CTraTtucTHKa"), MOAYIh TEPCBIPKH AKOCTI TSCTIB Ta MOAYIIb
JOMIOMOTH KopHCTyBadaM. Kriacu(ikauis TECTOBHX 3aBAAHb, MOJCII TECTOBHX 3AIIHTAHb
3aKPHTOTO THIY, CXEMa B3aemofii B Tpiaai "Bukiagauy — Cucrema TectyBaHHa — CTyAcHT",
y3arajibHCHA MOJCIb TPOLCCY TECTYBAHHA Ta CTPYKTYpa pelsaumiiHoi Oa3u  JaHHX
nporpamuoro komiiekcy ot CAK3 "VOLKON" meranbHO po3raHyTi B podoTi [3].

3aCcTOCYBAHHA CTPYKTYPOBAHOTO MiAXOAY A0 CHHTE3Y MPOrPAMHOTO 3a0€3MCYCHHS A€
MoxuBicTh BUKOpHCTaHHS CAK3 "VOLKON" sk v J10OKanbHOMY, Tak 1 Y MEpPEKEBOMY
papiantax. Kpim Toro, crpykryposanicte CAK3 "VOLKON" no3Bomge 3ailicHIOBATH
MOJH(DIKAIID TOTO YH IHIIOTO ()YHKLIOHAIBHO-MPOTPAMHOTO MOJYJIS BIAMOBITHO A0 BHMOT
KOPDHCTYBa4a Oe3 3MIH IHIOMX KOMIOHEHTIB cucTeMH. Ha puc.l HaBeaeHO CTPYKTYPOBAaHY
cxemy CAK3 "VOLKON", mo BKIIHOYA€E MPOTPaMHO-HE3AIEKHI KOMIIOHEHTH Ta LIOCTPYE iX
B3a€MO3B S3KH, a B Tabmumi 1 — (JyHKUIIOHAIBHI 0COOMHBOCTI OCHOBHHX MoayiiB CAK3
"VOLKON".

Po3poOaenuit mporpamuuit komrieke "VOLKON" n03Boisi€: CTBOPHOBATH TECTH.
BHKOPHCTOBYIOUH 3aMHTAHHSA PI3HUX THINB, 3AIHCHIOBATH KOPCKIK TECTIB Ta iX
CKCIIOPT/IMIOPT Y CHCTEMY; 3a0e3MeuyBaTH MPOXOHKCHHS Oy AIb-AKOTO TECTY HCOOMCHKCHORO
KITBKICTHO ~ CTYJCHTIB-KOPHCTYBA4iB, OpraHI30BYBATH MNPOBEACHHA  TECTYBAaHHSI B
KOMIT FOTCPHHX KJIAcax, IO 3HAXOMATHCA B JOKANBHIM MEPEXkil YHIBEPCHTCTY, TCHECPYBATH
3HAYHY KIJBKICTh BAPIAHTIB TECTIB 34 MAOIOHAMH, PO3POOICHHMH BHKIAAAYAMH; MPOBOIUTH
ABTOMATH30BAHY CTATHCTHYHY OOpOOKY Pe3yJIbTaTiB TECTYBAHHA TAa aHAI3 CKIAJACHHX TECTIB
3 MCTOI MIABHINCHHA iX AKOCTI, 3AIMCHIOBATH IMOMMIYK HCOJHOZHAMHHX 3a BLONOBLIIMH 1
HCKOPCKTHO C(OPMYITHOBAHHUX 3alMTAHb Ta OLIHIOBATH CKIATHICTh TECCTOBHX 3aBJAHb HA
OCHOBI CTATHCTHYHO1 OOPOOKH pe3yIbTATIB TCCTYBAHHS.

Po3pobky Bcix mporpamHux wmoaymie CAK3 "VOLKON" (taba.l) 3aiiicHeHo 3
BHKOpPHCTAHHAM MOBH mporpamyBaHHs C#H(Sharp) ta apxitextypu .NET. Bei moayai CAK3
"VOLKON" oy 30epe;KeHHS BIAMOBIAHUX JAHHUX B3a€MOJIIOTH 3 Y 3araJlbHCHOK PELILIHHOK)
043010 JAHHMX 3 BHKOPHCTAHHIM TporpaMHoro 3adesmeucHHa Microsoft SQL Server 2000.
[Tpu upomy BiamoBiaHi 3anutu 10 O0a3u nanux CAK3 "VOLKON" gopmyrorscst MoBor SQL.
baza maHux po3po0JaCHOTO MPOrPAMHOTO KOMILICKCY CKIAJAETHCA 3 TAKHX OCHOBHUX TaOIHUIlb
[3]: Teachers (Buxnamaui), Subjects (ITpeamerm), Students (Ctyaentm), Themes (Temm),
Tests (Tectn), Questions (3anurana:), Passed Questions (CkmaagHi 3amuTaHHs) TA 1H.
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Moayne
«AQMIHICTPYBaHHAR

Moayne

«KoHETpyKTOp
TecTiEn

Moayne
«Mepesipka
Moayne Moayne edeKTMBHOCTI
«TecTyBaHHAY aCTaTUCTMRA S TECTYBAHHAR

Mogyne
«donomoran

PegarysaHHr TecTie 3rigHo 3 nNoXasHUKamM edexTMBHOCTI W

Puc.1. CtpykTypa iHTEIEKTYaIbHOI CHCTEMH TeCTyBaHHs 3HaHb cTyAeHTIiB "VOLKON"

Tabmmus 1
XapakrepucTuka ocHoBHux moayJis CAK3 "VOLKON"
Moayas QyHkuis
Test constructor CrBOopcHHA, KOMOIHYBaHHA Ta pcaryBaHHA
Monayab \ N TECTOBHX 3aMHUTaHb 3riAHO 3 TEMaMH PI3HHUX
"KoncTpykTop I\_ HABYAIBHUX AUCLMIUIIH, IMIOPT Ta E€KCIOPT
TecTiB" teeTiB (Excel/Word)
Testing system . [IpoBegenHss  ceaHciB  TeCTYBaHHSI  3a
Moayne R _gj BIAMOBIAHMMM  TCMaMH 3  BHUMAJKOBUM
"TectyBanus" - XapaKTepOM reHepaLli TSCTOBHUX 3aNUTaHb
Rl oneiing Amnani3 _ pe:%yﬂb*rajris TECTYBAHHSI
Mioixsors KOPHCTYBA4IB, (bopM}fBaHHg BIATOBIAHIX
e OLIIHOK, TiCTOrpaM, MPOTOKOIMB Ta PEHTHUHIIB

IPU MPOBEICHHI CEAHCIB TECTY BAHHS

System help

Tpaauuiiina KOMIT FOTEpHa cucTeMa
JOBIAKOBOI JOMOMOTH, IO € JOCTYITHOK IS

Test analizer
Monayas "llepeBipka
e(pekTUBHOCTI
TecTyBaHHs"

[Tpu  iHCTaAMIT

Moayab KOPHCTYBa4a IPH BHUKOPHCTAHHI OyIb-SKOTrO
"lonomora" MOy 15l CHCTEMH
Moayab DyHkuin
Administratin : :
svsbeim 8 Peectpauis rpyn KOpHCTYBadiB, BCTAHOBICHHS
M):m = Ta peAaryBaHHS MPaB MPIOPHTETHOTO AOCTYIIY
- a4 " 10 MOJYJIB
AZMiHICTPYBaHHS :

CAK3

O6pobka  pe3ynbTaTiB  TCCTYBAaHHA 3
S BUKOPHUCTAHHAM BIAMNOBIAHUX MAaTEMaTHUYHHX
W MCTOAIB 3 MCTOIO KOPCKLII 3aBAaHb, SKi
’ 3HIKYIOTb €()eKTUBHICTb OLIHIOBAHHS, Ta
AnQepeHntyanii 3HaHb CTY ACHTIB
"VOLKON" gms 3abesneucHust Ge3BlAMOBHOI  poboTH
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ABTOMATH30BAHOTO KOMIUIEKCY TECTYBAaHHS 3HaHb CTYJSHTIB HEOOXiTHO JOTPUMYBATHCS
OCHOBHHX BHMOT IMOJI0 MPOTpaMHO-alapaTHOI peaiizallii, 30KpemMa: HasBHICThH TIaTGopMH
NET Framework — Ha kosknomy pobodoMy MICII ¢TyAcHTa Ta cepBepa SQL — Ha poGoyomy
MiCII1 aJMIHICTpaTopa Mepexki. KpiM Toro, KOKHHE TSpMiHAJI KOPUCTYBaua Ta ajMiHICTpaTopa
Mac¢ BIIIOBLIATH CUCTEMHMM BUMoram onepaiiinux cucreM Windows XP, Windows Vista.

PosristHeMo OUIbIN ISTAJILHO METO/IOJIOTI0 CTBOPEHHS TECTOBUX 3aBaHb 32 JOIMOMOIOI0
monyna "Test constructor” mporpamHoro komiiekcy VOLKON. JlaHuid MOAVIE Jae
MOKITHBICTh BHKJIAJAUY 3/TIHCHIOBATH TPONETYPY BBEIGHHS TECTOBMX 3alMTaHb 3 TEBHOL
aucIUIiHA. KpiMm Toro, zabesneuyeThesl MOKIUBICTE IMIOPTY TecTy 3 Tabmuib Excel Ta
CKCIOPTY TecTiB y penakrop Word i nojgaibinoi  ix oOpoCku  Ta  Mopuikarii,
Oe30CepeIHLOIO APYKYBAHHSA TECTIB 3 MOAYJM "KOHCTPYKTOpP TECTIB", BCTABKM PUCYHKY,
CHUMBOJLY UM (POPMYJIM YV BIJILOBIJIHE 3allMTAHHS TECTY, 110 KOpHUI'YeThed. Ha puc.2 HaBe/eHO
pobouy yacTuHY 1HTepdeiicy Moy "Test Constructor”.

2 Test constructor ("a 1.3

Fle EGL Vew Optoes Heb

Feu | Second Thed [ Ffoum Fith

IenTpaneruii mpucTpiit obuMCIFOBATEHOT CHCTEMI 1718 BUKOHAHHA TOMYHUX Ta apiOMeTitHIX OMepaliil, mo 3aaHi MporpaMo
nepeTEopeHHA HbopMaLi, Ak Kepye 009MCIFOBAIBHINM [TPOLISCOM Ta KOOPAMHYE poboTy nepedepiiHix npucTpol ciucTemu’

3
6

Vanarts
Mateguencees nars
Tocea aora

V) Npeuscco
¥oger

Puc. 2 Bikuno Moyt "Test Constructor”

Bzacmopuist KOPHCTYBAUa 13 CAK3 BIHGyBaGTbCH 34 JIOIOMOT 0RO 1HTep(1)eHcy (puc. 2), mo
3a6esneqye p13H1 (opMU 1OJIAHHA 3aUTaHb 1 BINOBIIHUX BapiaHTiB BiAnosiAch. [Ipu npomy
BaplaHTH BIINOBI/ICH Ha 3aMTUTAHHSI MOAAKOTHCS 3 BHKOPUCTAHHSIM KOMIIOHEHTIB!

a) check-box — st 3anuTaHb BHOIPKOBOTO THITY "BHOIP OMHOTO 3 EKITBKOX" (TIPHKIIA/
Ha pHc. 2), "BUOIp EKITBKOX 3 ISKITBKOX'";

6) radio-button — JIsT AIbTepHATHRHHUX 3alTUTaHb;

B) list control — ;g 3amHMTaHh Ha BCTAHOBJICHHS TOpSAKY uM BigmoBigHocTi. CAK3
"VOLKON" 3abesneuye MOXKIHMBICTH CHHTE3Y PI3HUX (POPM TECTOBHX 3alMMTaHb (puc. 3),
3riaHo 3 [12].

Momyns "Administrating system" 3abe3neuye MOKITHBICTE KEPYBaHHSI KOPHCTYBauaMH
Ta ix mpapamu. Ha nonepenuromy etani B CAK3 "VOLKON" promuThCS 1HQOpMAITIS TIPO
CTY/ICHTA Ta BHKJIAJaya, IO aBTOMATHYHO 3aHOCUThLCH 10 Oazu nanux. Ha puc. 4 (a, 0).
HaBe/IeH1 (POPMH /T BBEZISHHSI TAHUX PO BUKIIaava (puc. 4, a) Ta cTyAeHTa (puc. 4, 6).

ITpu mnpoxomkeHHI ceaHCy Oe3MOCEPEHBOTO TECTYBaHHA, SKHH mepeadayae
ABTOMATU30BAHUN KOHTPOJIb 3HAHb, BAKOPUCTOBYETLCS MoAy.IbL "Testing system", intepdeiic
KO0 HABEJICHO HA PUC. 5. 3anuTaHHs [ CTYISHTa-KOPUCTYBaua GOpMYIOTHCH BHIIAKOBUM
YHHOM IIpH BBeAcHHI KoMaHau "Begin Test". KpiM Toro, CTyJeHT Mae MOMKJIMBICTh
ckopucTaTics Moayiiem "Help" uu Buiity i3 ganoro momyis ("Exit™).
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cbﬂl]l\ﬂ‘l TeCc TOBIX 3aIllHTaHb

BakpuTa hopma Binkpura dopma
| | | | ]
Bubip ommiei Bubip 1nemin- AJETEpHATHE- Binuoenenua BrTanoeneHEa
BINTIOBIAI 2 KO0X BiIIoBimeR HHit EHGip TMOCMgO0BHOCTL BIAMOEIHOCTL
fararLox 3 Bararteox KOMIIOHEHTIE KOMIIOHEHTIE
Tl T2 Tux 3 T d T 5

53 IPHHIHII0M

A Ha acomaTses] 58" M3KH |- = —
rnacHdixai

Ha aHams B23eMOSE A3KY = — —

5a IPHHNIHI0M
Ky My AL

Ha mpH4uEHO- HACIIIEOEY
SANEXHICTE

5a IPHHNHI0M
UHKIMHOCTL

Ha 0cHOBL MHOKMHHIX
BUITOE e
"BipHO-HEBIPHO"

3a KoMOIHOBaHHM
TP HHLIMIOM

[ e Sy B
1
1
T
1

Puc. 3. Qopmu TecTOBHX 3allHTaHb, iK1 peamsopaHux y CAK3 "VOLKON"

Teacher Information ] ] Student Information g@|®

Student Na Student S
Teacher Name: Teacher Sumame P me - umame
|CaiTr|aHa | |Enn|cmaa | = Tepura = e:penm
urse a0l
Subject 1 MpasosaecTeo v
|Omaaw IHOPOMATHKA | Subject
. Ocvosn m@opmMaTMicn v
E-mail
|svet\k11@kma.mk.ua | Emai
kitty@kma.mk ua
Login and Password
|sveﬁk 1 | |nno| | Login and Password
2310316 sssssase
a) 0)

Puc. 4. @opmu a1g BBeACHHA 1H(OpMAINii PO BHKIaAa4a (a) Ta cTyaeHTa (0)

BeforeTestingForm EI@@

Test Question Help
EO O v

(28 Ocroedi ckraaes [NK 1a nasuma TexHirg Gesnem [l
Mam'aTe T@ o@MHAL BUMIpY iHSOpMaL

d

el
it

oy

Puc. 5. Hpou;ec 6€3H006pe£[HbOTO TCCTYBAHHA 3HAHL CTYACHTA! IMOYaTKOBHH €Tall

Anamiz pesynpTatie TecTyBaHHS B CAK3 "VOLKON" 3miHcHIOETBCS 32 JOIOMOTOIO
moayia "Result processing”. [Ioka3sHHKH CTATHCTHYHOTO aHAMI3Y PE3Y/IHTATIB TECTYBAHHS €
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JOCTYIIHUMHM  TiABKWA U1 BUKJIagavie. JlaHuil MOAyJib JO3BOJIME 3AIHCHIOBATH aHAJL3
PE3YIBTATIB MIPOLIECY TECTYBAHHA 3a KaTETOPLAMH: IPEAMET, TECT, TEMA, CTYASHTCHKA IPYIIA.
®opmy CAK3 "VOLKON", 3riiHO 3 KO0 TIPOBOAHTHCS CTATHCTHYHHI aHam3 Pe3ybTaTiB
TE€CTYBAHHA, HaBeJCHO Ha puc. 6.

(¥ statisticsForm

‘O‘Sutqer.l 0 Test ‘ @Y srow R Treme
v " Generale stalistcs |

Puc. 6. Bubip xareropii A8 cTATHCTHYHOTO aHAMI3Y PE3yIbTaTIB TECTYBAHHA

OCHOBW iHhOpMATHKK

Oco0IMBOCTAMH JAHOTO MOIYJIA € MOKIHMBICTh TEHEPYBAHHA CTAaTHCTHYHOL 1HdopMarii
Ta BLACOpaKCHHA if vV BUTJIAL TicTorpaMm. Pe3ynbTaTvl reHepailii CTaTUCTHYHOI iH(popMarii
JUIS TECTYBAHHA 3HAaHb 3 JUCIROLHHHA "OCHOBH 1HGOPMATHKH" HaBEACHO HAa pHC. 7 Ha
npukinaa Tecty Ne7 "Tectopuii pepakrop Word" (kareropis Test, m’saTudaibHa cHcTEMa
OI[iHIOBaHH#A ). /1 epEeKTHBHOTO BiJOOpa:keHHS 1H(OPMAIIT Mo 0cl A0CIHC BIACOPAKYIOTHCS
TIABKH TIOPAAKOBI HOMEpPA CTYJIEHTIB, 3TiTHO 3 KYpHAJIOM BIJIBAYBAHHA 3aHATH, a T0 oci
OpAUHAT — OaJd KOKHOTO CTYJACHTA 3a BIIOBLAHUM TecToM. 3 JucHMIUNHH "OCHOBH
inpopmatuka” B CAK3 "VOLKON" 3abe3neuverbes MOXKIMBICTD TeCTYBaHIIA 3a 12-Ma
PI3HHUMH TEMaMH.

Ficrorpama 6anie
3a Tectom Ne7

Barnu
4,5

35 ’

3 T
2.5 =

2
15
1 4
0.5 - 1 | S -
U II \II T T Ill‘\‘\I III\‘\I
1 2 3 4 5 & 7 8 9 10 11 12 13 14

i

Ne cTyaeHTa

Puc. 7. Cratuctiuna iHgopmaris mio tecty Ne7 "Tekctopnii pepakrop Word"

Jmga redepamii crarmcTHumoi iHdopMaini  3a  IHIIOIO KATEropicio, HaIIPHKIA
"Muctpmumaa”, B KomTioHeHTI Listbox HeoOXiHO oOpaTH BIiJUIOBIAHY JTUCIHIUIHY Ta
HAaTHCHYTH KHOTIKY Generate statistics. Ha puc. 8 BijoOpakeHO BapiaHT TEHEpPYBAHHS
cratucTHyHOl  1HgopMaini 3  JUCHHIDUHH "OcHoBH  iHGOpMATHKH" 3a KaTeropicio
"Mucipunina” (Subject), e BijjoOpakaeTbes iH(pOpPMAIsS MO0 PE3YIbTaTiB TECTYBAHHS
TPYIIH CTYJICHTIB, OIHKHU B 0alax 3a KOKHMIL TECT JJIM BIMITOBLIHOTO CTYACHTA, KIJIBKICTh
MIPaBIWIbHHX p,, HETIPABHIBHUX ¢, BLATIOBiACH Ta BIANOBiACH w,, Ha AKi CTYJEHTH HE
BIIMOBIIIH 30BCIM, JIe¢ ;j — TIOPSAKOBHI HOMEpP CTY/ieHTa B Tpyil (B JAaHOMY TIPHUKIaji
jeL....14]).

Moayap "CraTHcTHKA" A03BOJME€ TEHEPYBAaTH TaOMMYHI (opMH HaBeACHHS 0OpodiIeHOl
CTATHCTHYHOI 1H(oOpMAIi, AKI BIIOOPa:KalOTh BLAOMOCTI BIJHOCHO TECTY, TaKi, IK: THII
3aIHTaHHA (3T1HO 3 pHC. 4), KITBKICT MPABHIBHIX p, Ta HEMPABUIBHHX ¢, BIATIOBIICH Ha i-¢
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3AIMTAHHA Ta KUIBKICTh CTYJICHTIB w,, IKI HE BIAIIOBIIANH HA -¢ 3allMTAHHY B3arai.

i# StatisticsForm g@
|Os~m. | 10 Test @) e» ‘ ‘“Theme
Ochosw-indropuarinrm v | Gereeate statisics
TECT Net TECT Ne2 TECT Ne3
_Ng St (ban| pj | gi | wi (ban| pj | i | wj |Ban| pj | a | wj
1/CryaeHT 1 43| 17 3 0] 43| 13| 1 1 33 13 5 2
| 2|Crypent2 | 48/ 19 1] 0| 50{ 15| 0] 0 50 20 0 0
3|Crypent 3 43 17 2 1 47| 14 0 1 50] 20 0 0
4|CTyaeHT 4 45 18 2 0l 50 15 0 0] 43 17 2 1
5/CTyaeHT 5 L 14 3 3| 27 8 4 3] 50 20 0 0
6|CTyaeHT 6 43 17 3 0l 50 15 0 0| 45 18 2 0
| 7/Cryment7 | 38 5] 3] 2] a3[ 13[ 1] 1] as[ 18] 1| 1
8|CTyaeHT 8 40/ 16 3 1] 3.0 9| 2 4/ 50{ 20 0 0
9|CryneHt 9 33| 13 3| 4 30 9| 5| 1 50/ 20 0 0
10/Crypent 10 | 40| 16 4 0] 50[ 15 0 0] 43 17| 2 1
11| CrygeHt 11 38 15 3 2| 43 13 2 0| 35 14 4 2
12/ Crygent 12 45 17 2 1 50 15 0 0| 50 20 0 0
13|C1yaeHT 13 SRt 13 4 3 30 9 3 3] 45 18 2 0
| 14[Crygenr 14 45| 18] 2[ o] 47| 14 1 o] a5 18] 2[ o

Puc. 8. CratictidHa indopMarig 3 JUCIHILIHN TECTY BAHA

Ha puc. 9 HaBeaecHO MpHICIaA TaOJHL, fKa BiJoOpaxkKac BIIOMOCTI CTOCOBHO TecTy Ned
" AHTHBIPYCHI TIpoTpaMu”, Jie TIPOIEMOHCTPOBAHO BUKOPHCTAHHS PI3HUX THITB 3amuTaHb (12
IMHUTaHb 1-T0 THUITY, 3 MUTAHHS 2-TO THUITY, 3 MMTaHHA 3-TO THITY Ta Mo 1 IMHTaHHIO 4-TO Ta 3-TO
THITY), IO TapPaHTYIOTh THABHITICHHA ¢()EKTHBHOCTI TECTYBAHHA Ta 3MEHIIICHHI HMOBIPHOCTL
BIajy BaHHS TIPaBUIBHOL BiAIOBII].

Kpim TadmuHoi dopmu (prc. 9), CAK3 "VOLKON" no3pojge HaBOAUTH Pe3yIbTATH
TecTyBaHHA B TpadiuHiil popmi, SK, Hanpukiaaa, Ha puc. 10 HaBeAeHO pe3yabTaTH TECTYBAHHA
3a TecToM Ne2 "IIaM'ATh Ta OJHHHIN BHMipY iH(pOpMALii"” I MHOKHHH CTYACHTIR j < [L,....14],
N=14.

Moayap "Test Analizer" go3Bosde aBTOMaTH3YBATH IIPOILIEC MIEPEBIPKH AKOCTI TECTIB Ta €
OJTHAM 13 OCHOBHHX KOMITOHEHTIB, 1[0 3a0e3reuye 00’€KTHBHICTh CHCTEMH TecTyBaHHH. B
TabImMI 2 HABEJCHO OCHOBHI KpHTepii [12], mio 3actocopyioThes B CAK3 "VOLKON" gma
edexTHBHOTO TUGEPSHIUIOBAHHA Ta OLIHIOBAMHA 3HAHDL CTYACHTIB.

Tabimnga 2
KpuTepii 06’ cKTHBHOI OLliHKH 3HAHDb CTYACHTIB
. 3micT KinbkicHa
Kpurepiii YMoBH 3a0e3nedeHHS
MOHATTA XapaKTepHUCTHKA

Minimizargs O0'eKTHBHICTD

) BILIHE IIPOBES ACHHS

1. O0'€KTHBHICTH , Y POBEA -

¢y0 €KTHBHHX | OLIIHIOBAHHA, 0OPOOKH
(pakTOpiB JIAHHUX Ta PE3yJIbTATIB

. IMicT KinbkicHa

Kpurepiii YMoBH 3a0e3nedeHHS
MOHATTA XapaKTepUCTHKA
OO0'€eKTHBHICTh METOJTY
CTVINHB Ta IapaMeTpip
o R . rlapamerp Iokasmix
2. HamiitricTh CTIHKOCTI OIIHFOBAHHA, . .
. . . HamiiHOCTI R
pE3VILTaTIB CTA0LIBHICTS €TaJJOHHOL
OLHKH
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.. ANEKBAaTHICTD Bamz&uf:;r b BCIX llokasHuk
3. BamHicTh . KATETOpiH MPOIIECY . .
OLIIHIO BAHHS . BAJLJHOCTL V
OLILHIOBAHHS
MiHiManbHa C e e
) MiHiMizargg oxXuOKH TlokasHuk
4. TOUHICTH TIOXHOKA . .
) OLILHIOBAHHS TOYHOCTL C
OIIHIO BAHH
Ne nutauus | Tun Yyacte pi qi wi
1 1 13 10 3 1
2 1 14 13 1 0
3 2 14 12 2 0
4 2 12 12 0 2
5 1 13 11 2 1
6 1 13 11 2 1
7 3 14 13 1 0
8 5 14 14 0 0
9 1 14 14 0 0
10 1 14 12 2 0
11 1 13 13 0 1
12 1 10 7 3 4
13 3 13 10 3 1
14 3 14 14 0 0
15 4 14 13 1 0
16 2 14 12 2 0
17 1 14 13 1 0
18 1 12 12 0 2
19 1 14 14 0 0
20 1 14 13 1 0
Bcworo 267 243 24 13

Puc. 9. Bigodpa:keHia cTaTHCTHYHOT iHdopMaliii mo Tecty Ned

14 |
13

; \ g
10 i

[ T G T S I S I =+

m)}\/ r\'ﬁw/ﬁ/\ A

1 2 3 4 &8 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20

Puc. 10. TiarpaMa NpaBHWIBHUX p, Ta HETIPABHIBHUX ¢q, BIATIOBLASH 3a TecTOM N2

B CAK3 "VOLKON" mnpu npoBejcHHI aHamzy e(QEeKTHBHOCTI TECTYBaHHI 3
BHKOpHCTAHIAM Moayiad "Test Analyzer" a4 KOXKHOTO 3aBJaHHA TECTY BH3HAYAIOTLCA
koediteHT Kopenauii IlipcoHa -, MoKasHHK HagiiHOCTI R, mokasHHK Depriocona 5 [11],

1H/IEKC CKJIAIHOCTI 7, Ta 1HJAEKC AH(EpeHIliooUuol 3JJaTHOCTI [, Ta cepe/Hid damr X, mo
BH3HAYAIOTHCA TAKHM YHIOM:
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r, =SP, /|/SS, -SS, 0

>

k-rxy
T ”
1 2 _ -2
5=(n+ (V-2 77)
N : (3)
1=t 000, (4)
H-1L
1=t 5)
X = (I/N)ZN:XJ . (6)

Ae N — YHCIO BHOPOOYBAHMX, X, — IIACYMKOBHH 0am ;-ro BUIPOOYBAHOIO; x,y —
HapaMETPH OUIHKOBAHHA, A AKUX BU3HAYAKOTHCA KOPCIALIAHI 3B'M3KH; SP, - Cyma J0OYTKIB
BIIXHMJICHDb Bl CEPEAHIX 3HAYCHD MAPAMETPIB x,y. SS,.SS, — CyMH KBAJpAaTiB BIIXHJICHDB
mapaMeTpiB x,y BlA IXHIX CEPEAHIX 3HAYCHb BLANOBIAHO, k- KUIBKICTH (DYHKLIOHATIbHUX
CKIIAZ0BHX TECTY, n — KUIBKICTh 3alIMTAHb, f, — YacTOTA BIAMOBIAHOTO MoKasHuka [11]; /., L
— KITBKICTh MPABWIBHUX BIAMOBLACH CTYACHTIB 13 "cuipHOL" Ta "c1a0Kkoi" rpylu BIAMOBIAHO.
Ha puc.11 HaBeacHO CTPYKTYPOBAHMH KOMIUICKCHO-()YHKIIOHAJIBHUNH MOIYJb, IIO
JEMOHCTPYE anroput™ (DyHKIIOHyBaHHA KommoHeHTa "Test analyzer" CAK3 "VOLKON".
Bxigni mapamerpu A1 3aCTOCYBAHHS BiANMOBIAHUX KPHUTCPIiB 00 €KTHBHOCTI OLIIHFOBAHHSI
(tabm. 2.) Haaxo ATk 3 0a3u AaHuX pe3yabratiB TectyBaHHa CAK3 "VOLKON", BuxigHuvu
napameTpamu mMoayaa “Test Analyzer" € mokasmmku r,, R, &, I, [,, X, aHam3 AKHX

J03BOIA€ CHOPMYTHOBATH BIANOBITHI PEKOMCHAANII TA 3AiHCHIOBATH KOPETYBAHHA TCCTOBUX
3aIUTAHb.

Ha puc. 12 HaBeaeHO pe3yabTaTH BHUKOPHCTAHHA MoAyaa "Test analyzer" nama
BU3HAYCHHA ceKkTHBHOCTI TecTy NeS5 "Ilporpamm-apxisaropu” Ha OCHOBI 20 3amHTaHS.
[IpaBunbHA BIANOBIAL p, =1 ;-r0 CTYACHTA HA 3ANMTAHHA TCCTY 3amaM ATOBYEThCA B Oasi

c? o2

Janux 31 crarycom High, menpasmnbHa BiamoBiap ¢, =0 3i crarycom Low. ITiacymkoBmi
pisens mutanb H — high, L — low B CAK3 "VOLKON" aBTOMATHYHO BH3HAYAETHCA I
KOKHOro 3amurTaHHs B Tecti. KpiM Toro (puc. 12), HABOAWUTHCSA 3HAYCHHI 1HAEKCY I,
(DakaHWil JlamazoH 30% <7, <70%, onmTuMaibHUH BapiaHT — 50%...60%), mo a03BONAE
OLIIHFOBATH PIBCHb CKJIAAHOCTI 3aMHTAHb. 3 PUC.12 BUAHO, 1110 HAHOLIBIN BAAJO CKIAJCHI 2-¢
Ta 15-¢ 3anmuTaHHs, A0 SKHX [, = 57%, 3anutadHHd Ne 9, 10, 12 ta 20 € 3aHAATO JETKUMH, a
samutaHHsgs Ne 3, 11 — 3aHAgTO CKIAZHHMH, IO € PCKOMCHIALIAMH ATA BIAMOBITHOTO
KOperyBaHHSA. [HACKC AH(CPCHINIOIOUOI 37aTHOCTI 7, (pHC. 12) KIaCH(IKYETHCH 3a TAKUMH
PIBHAMH: 7, > 0,35 — BUCOKHH PiBCHB TKOCTi CKIAJCHOTO 3AMUTAHHS, 7, € [0,25:0,34] — cepe/Hiit
PIBSHB; 7, e [0,15,0,24] — HU3BKHIL PIBCHB SIKOCTI 3aMHTAHHSA, MO TOTPEOY € KOPCTY BAHHS.

BucHoBku

Pesynmpratn mpoBEASCHUX AOCIIKCHD MOKA3YVIOTh BHCOKY €(DeKTHBHICTD 3aCTOCYBAHHS
CTPYKTYPOBAHOTO MiIXOAY A0 CHHTE3Y CHCTCM ABTOMATH30BAHOTO KOHTPOJIFO 3HAHb, AHAMI3
0co0MMBOCTEH  CTPYKTYypoBaHOTro mporpamHoro 3adesneucHHs CAK3  "VOLKON"
JEMOHCTPYE TMEPEBArd Ta B3a€MOMII0 IHTEIPOBAHHX MPOrPaMHO-(DYHKLIIOHAIbHHUX MOIYIIB
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JUI 3a0e3MeUCHHS MIPOLIECiB 00’ €KTHBHOTO OLIHIOBAHHSA 3HAHb CTYJACHTIB 3 MOMJIHBICTIO
MEPEBIPKH PIBHA AKOCTI TECTIB, IO LMOCTPOBAHO Ha MPHIJIAMI TECTYBAHHA 3HAHD CTYACHTIB 3
JIUCTIHTLTHA "OCcHOBH iHPOPMAaTHKH" .

Pesynpratu ampodatii moKasyiTh, 1o po3podicHa CAK3 "VOLKON" Moxke 3HaHTH
MUPOKE 3aCTOCYBAHHA /IS PI3HUX CHCTEM HABYaHHA, BKJIFOYAIOUM: JECHHY, BEUIPHIO Ta
3a04HY (POpMH HaBYAHHS, CTYIICHEBY OCBITY, JUCTAHINHHY (popMy HABUAHHA Ta iH.

Iloganein  JOCH/KEHHS  JOLIABHO TIPOBOAUTH B HANpAMKY  BJOCKOHAJICHHA
nporpamoro kKomiviekey "VOLKON" Ha ocHori texHojorii ASP.NET, mio 3abe3neunts
HOTO VHIBEPCAJBHICTS 13 3aCTOCYBAHHAM TJI00abHOT Mepeiki Internet.

BaxigHicTs TecTy:
KoediltieHT Kopemraui

Hipcona 7,,

BHUBEJEHHS BOBIIHHX PEKOMEHIAITIH

HagiiiHicTe TecTy:
TTOKa3HHK

1

1
—

I

1

1

1
—:-P Cripmena-Bpayna R

|

1

1

1
—

JHCKpPHEMITa THBHIC TE TECTY:

SHa4EHHA
noka3unk Pepriocoda J

B HEX I
MapaMeTpis Aia |
|
I

y___. ¥y ___¥y__

AHATAY

BHBEJAEHHS PE3YJIBTATIB

.

__V_____1:______!_____!_____!___I

3aIHTAHHST /|

Inpgexc mudepeniiilooyol
3JATHOCTI 3arHTaHHA: [,

1
L IHpexc ckaagHOCTI
1
1
1
1
1

Puc. 11.CtpykrypHa cxema moayndg "Test Analyzer”
N — -1

N° MATAaHHA BTEC'" npaeuneHI 1 Ta Hen aB"ﬂle D anoaln

an. Lz Ban =T 2 T3 (a5 6] 7|3 i 9 1‘(31“ )11 1'5 13 1? }15 16| 17 | 18] 19| 20
1 CT)’}]EHT1 5.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 |Crynent 2 5000 1 |1 1] 111111111 11111 ][1]1]1
3 CTw]E!HT3 4 50 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
4 CTw]EHT4 4 00 1 0 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1
5 |Crynenth 450] 1 |1 |1 111 a1 1] 1111 1ol l11]o]1]1
5] CTy,i]EHTB 4 00 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1
7 |CtyneHt 7 4 00 1 0 1 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1
8 [Crypert 8 3001 JoJo 1o 1o 1] 11 o] 1 [1fJolola1]1]1]o] 1
9 [Crypent 9 325/ 1 |1 [ 1]0]1[0]o0o 1] 1101 [1]o[1[1]0o]o]1]1
10 |Crynent 10 325/ 1 1o o1 o]l 1ol 11 ol 1 [1]lolol1l1l1]1]1
11 |Cryaent 11 300] 1 o o1 1[0 1o 1|1 o] 1 [1]olol1]1]o]1]1
12_|CrynenT 12 3000 1 o o1 1o 1o 1|1 o1 [1]ol1]o1]o]1]1
13_|Crynent 13 275/ 0 o (o1 o[ 1] 1o 1|1 o1 [a]oelo[1[1]o]1]1
14 |Crynent 14 350 1 | 1 o1 ]o o] 1 1] 1|1 o] 1 [o]ol1[1[1][1]1]1
Kinekicte High (1) 7|5 | 4|7 67| a7 7 |7 a7 76577677
Kinekicte Low (0) 6 3 1 5 4 2 5 3 i i 0 7 6 0 3 [ 6 3 6 7
Inmeke cknagHocTilc, % | 93% | 57% | 36% | 86% | 71% | 64% | 64% | 71% | 100% | 100% | 29% | 100% | 93% | 43% | 57% | 92% | 93% | 64% | 93% | 100%
Ingeke andpep. snamocri, I | 0,14 | 0,29 | 0,43 0,29 0,29 | 0,71] 0,14 0,57 0,00 | 0,00 | 0,57 | 0,00 | 0,14 ] 0,86 | 0,29 | 0,14 | 0,14 | 0,43 | 0,14 0,00

Puic.12. Tpuxnan su3HaUeHHS SKICHUX XapaKTePHCTHK 3aMHTaHb TECTY
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