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*Myuskniil HAIOHATLHNI TexHinamil yuinepouret, M. Jyues, Yepaina

METOIHYHI ACNIEKTH HABYAHHA CTY AEHTIE POIPOBKH JTOJATEY JLIH
NEPFEBIPKH 3HAHB ¥Y4HIB I3 BHKOPHCTAHHAM LASARLS

Nmmaececn I B, Casye KLE. Merogrmi scmesmn nananns orysenris  poipofke J0atey L8 nepesipikn
IMEHE VuEis is snsopecTannesy Lassrms. Y crarm poospiemo ocofmEsocT cCTROPEEEE Q00ATEY U [IEPERIPEN THAHL VIHIE 13
BHECRICTENHAM Monl oporpasyeanms Lasarus. Ha npussap crsopenss tecrosoro gogarky, peapobnesoro y copegosnmn
nporpasysaEns Lasarus, pourimnyTo ocEosnl cTaml pOCKTYEINHE, ob O TE anropieTitenl EONCTPYEY copeaonmma.
Kanwrmsi cooosn: Lassms, TeCTVBAMNE, NPOCKT. TOCT, OCPCHPEDL JSENL, [TPONPasysaHHy.

Feplavska (i, Sachuk Yu. Methodical aspeds of teaching students to develap an application fer testing students"
knewledge msing Lasarus. The article describes the features of creating an applcation for besting students’ knowledge usmg the
Lasarus programming language. On the example of creating a test application developed in the Lasans programming
environmend, the main stages of design, objects and algerithmic designs of the environment are considered.

Keywarnds: Lasanus. testmg, propect., test, knowledge test, programming.

Mocranosra npobaesmn. [leperipea THAHE, BMIHE TA HAENHOE YHHIE ¥ JACEOEHHL TEM 3 [CBHEX
NpcIMETIE, CCODINED NOYATEOROT MIKOMH, CTAME BAMOMOW CENAI0B0W HABHaHHA. PenyieTar HaBMaHHR
BETHEOHY uipl:m IANSHHTE BLL METOIIE EOHTPOME THAHL. ATKE, HOMTPOIE JHAHE — L 3acit }"I‘IFE.EIIiIlIII
HABYANEHOK JIAMEHICTIO VHHIE. .E[n: Toro, mwod @ divHEELIED nl:p-cm]:lr.'v: peanizyBanaca i q::mhu;ut
HABYAHHR, HEOGXIIHO CTROPHTH NCEHI YMOBH Ta BREOPHCTOBYBATH NCEHI 3aco0i of 'ekTHEHOT NepeRIpKH
3uanb. Jlnd NUBMINCHHR CHCKTHBHOCTI HABYANLHOTO MPOUCCY. 3ac00H NCPCHIPKH SHAHL, YMIHB i
HABMMOK VHHIE [OYATKOBOT INKOMH MARTh 3AIIKABNTH 3000yBadiE OCBITH cBoiM  iHTepdciicom,
NPAEIILEHD T KOPEKTHD CHOPMyTEOBAHNME IAMHTAHHAMH.

Ananii gocaipsens. [irmanss 3acTocyBaHHA TECTYBAHHA Y9HIE BUEMACTECH e DArarto pokis.
Baromi mocnimxenss B ouifl ramyzi esecon Bdeni B, B. bosexosa, Memmcnsa C. L, Carann M. B.
[Murannam gocoigxenns enkopuctanus [KT- Texnonoriit Tecryeann® cepen yumie zaiimammca H.
Mperciacesa, 0. Cieopessii, H. Wersea, Tomesso O 1 Tysna T. 0. [9]

CopMyIWBIHEE Uiteil crarTi. Meta crarri — poskpuT ocofaHEOCTI poapodKEN I0TATKY Q08
NEPEEIPKH THAHE YHHIE 13 BUEOpHCTapHay  Lasarus

Busnan ocnoBR0rn Marepiany. BagnHeoi cENan0BOR TAHKMO HABMAHHA € NCPCRIPEA IHAHE,
EMIHE T4 HABHYOK YHHIE, HA OCHOB] AKOT MOMWHA BHAENTH IICPCEATH TA HEAWNKH IHAHE YOHIE, D B CEOI0
HEpry NPHEECINTL 10 ONTHMATEHOIO madopy dopa TR METONIE QN8 NMOJAHHA MATEMMANY BMHTENCH-
npemueTHHEOM. ChOTOACHHE CTPiME: pedlOpMYBAHHE B OCEITI NOCHPHANC EHEOPHCTAHHKY [IHPIIHM
KOMIOM EHHTETIE 38C0018 TOCTYBAHEHA, HK cicKTHEHOM 3aco0y BHIHAYCHHA PIBHA HABMANLHIX A0CATHCHE
yunip. et 3acié ywe Oarato pokie FPCROMCHIYRAR cee, HE clcKTHBHMI B TCOPCTHMHOMY T4
npasTaHoMy nmani. Ha cywacmosmy etani posBMTEy OCBITH TCCTyBaHHA HaGyBac BHEHAMATEHOMD
XapaKTepy B NPOLUCCi 3HCYBAHHA KOMICTCHTHOCT] YHHIB.

Hpcxycil daxisuis 3 NPHBOAY AOULIEHOCTL 411 HEAOULTEHOCT] BECACHHA TCCTYBAHHA Y HABMAIEH
NpOrpasi, mof BHARHTH RKICTE OCBITHL BEAYThCA i pocl. Onuak, J0BHIINE HEIATCHHC OUIHIOBIHEA ¥
TCCTORL# dMopMi - UC HAINC CHOTONICHHA 1, HaitRiporianime, MaiifyTHe, ToMy BAPTO POSHTH «CTABKY® CaMe
Ha ucii 38¢i5 BIMIPIOBAHKA PIBHA KOMICTCHTHOCT] 3105 yBa4a OCRITH.

lpuerynawous fo POIKPHTTA METH CTATTL, A0ULTEHO CTOMATKY KOPOTKO OX3pAKTCRHIYBATH
Lasarus =& wmo®y nporpasmysasss. Lazarus — MoBa BITYAnNEHOrO NPOTPAMYBAHHA, 1C BI3YAIEHEHE
KOMITUISTOP, AKHI npamoe ¥ cepenosmmi Windows xa Ga3i moen Object Pascal.

Lazarus BigHOCHTECA [0 CHCTCM EBISYANBHOTO NPOIPAMYyBAHHA, HKI HAIMELROTE TAKOH
cncreman mwenkol poapoben poparkie [3]. [Mobynsora momaroie & Lararus mepenbasae nea
E3BEMOTINE H3RH] KPOKH:

*  nofynora IHTEpdieilcy MPOrpanm;
© [Monnasckxa I.H., Canye KOB.
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#  NPOTPAMHC NPOEKTYBAHHN.

Craqii i eTann pospoOEn TecToRo! Nporpady B cepegoaun Lasarus:
Mepmmii eran - Ananis zajati, BUIHAYMCHHA 38C0018 T8 MeTO/IE 1 BHPIIICHHA .
Jpyrnit etan - [IpockTyBanEs araTeHOr0 AMTOPHTMY POGOTH TPOITEAH.
Tpenit eran - Poapodea dvHKIIOHATEHIX anropaTMIB poDoTH nporpassi, nobyaosa iHTepheicy .
Heraepruit eran - Pobpobxs nporpasuoro sabesmevcHis .
1 "smit etan - TecTyRan\a nporpase .
Wloctnit eran - 3ascpmesns Ta 30CpEMCHEA IPOEKTY.

[loGynopanmil iHTepdiedfic  KOPHCTYBAMA EBCTAHOBNKE BIREMOJIH MIE KOPHCTYEAHEM Ta
AoAaTEeM. 30BHIMHIT BAMNAE] OpockTy GyAYETRCA METOAOM POIMINICHHA HA (hOPMI KOMITOHCHTIE, REI
HampaTs  of ‘ektamu.  Wlof  sigreopuTm  aile pofoTH  ANNAHOBAHOTO  JOMATEY, D
pOIpOOIAETRCH, BHKOPHCTORYIOTE  BIKHO momyma(kony).  [lpm nobynosl  inTepheiicy nporpasmn
EHEOPHCTOBYIOTE BIKHO (hopMi, BIKHO IHCnekTopa 00'EKTIE Ta ronosse Bikao (puc. 1),

Puc. 1. Iarepdiic sizyansnoro cepenosmma Lazamus

Bixna dropuit Ta koay TicHo noe”w3aH1 M cobor. Komn up pofinao srice 3sinm i2 dopuo | Gazoemy
of"eRToM Gy/IL-AKOr0 NPOEETY), TO L2 NPHEE0INTE A0 IRTOMATHHECD IMIHH kOTy nporpasis. Tosy
COOHATEY Tpeda CEOHCTPYHBATH (hOpATy 33 THMH JAMHTAMH, HE] CTOATE NEpel porpobHHKOM,
POMINIYEOSH HA HIfl Yol KOMIOHCHTH AOTATEY, 4 NOTIM NEPCXOIHTH 10 HAMMCAHHA KO MPOTPasi, B
HKHX [OCTAMHD BIIOOPAKETH TiT KOMITOHEHTIB.

Komn soHCTpYIEM NpOcETH, TO po3MimyeMo Ha GopMl KOMNOHCHTH, N6l NUIXOAATL JUH
Bigo0paEcHHE JAHMX NpoekTy. Yol koumnoseHTH v Lasarus € of'exrasgr Koken of'ext sooee
EHEOHYEATH NCBHY i, pearyioun HA neeny nogike [logiaun € Ovaw- mxi aii kopecTyeasa Ta
CICPANIHEOT CHOCTEMH [0 KOEHOTO KOMIOHCHTE OKPCAO.

¥ Lazamns KOMNOHEHTH — 0¢ O0'EKTH, WD PearyioTs HA nogii. KounopedT, possineHnii Ha
dopan, #x 1 Oyas-EEMi HIEGT 00EKT, BUIHOCHTECA 10 NCEHOMD K1acy. Yol KOMIIOHCHTH MENTh
mnacTRRicT: Name — maImy wommowesTs. Lazarus 1ac EOMHOMY KOMIDHEHTY 3araneHe IM'
Haspa_womponesra N, ne N asmimoerscs, noseaan 3 1. Hafikpame ssinosame t's, mod soso
BiA0OpAEATD NPHIHAYCHHA QAHOID KOMIIOHEHTA ¥ nporpasi. Yol Enyanssl of eETH MalOTh prasi
RNACTHBOCTI, W0 posTamcsanl ¥ Ikcnexropl of'exrie. BnacTeeocT! mMoxyTs GyTH RE NpOCTL, TAK 1
cEnaTenl. JHAYCHHA KORHOT BIICTHROCT] MOMHA 0OHPATH I3 CIACKY, [0 NPONOHYETECH, alo aaanaTh
ENBCHOPYH 3MiHWKHH ¥ BikHI [HenexTopa o6 ‘exrie. Takos MOMHA HAJABATH IHAMCHHA BIACTHROCTCH
NPOrPaMHD B NPOrPaMEC B pegasTopl soay. [5]

dopua € NONOTHOM N8 NOGYIOBM IO00ATKIE, Haramye isnuaitHe mikeo Windows. Ha wiii
POITAIIDEAH] CTAHJAPTHI CICMEHTH BIKHA! EHOUKH MCHIO, POIKPHTTA, ITOPTAHHA, JAKPHTTA T PRAOE

© Monrascsea B, Casye OB
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saronosxa. Ha dopmi 2a gonomoroso s posramoryrotses komnosent. Qopma € ob'ekrom kaacy
TForm.

@opMit, mE BIACOPaXAIOTL PIZHOMAHITHI NOBLIOMICHHA T4 3ANNTYIOThH Bil KOPHCTYBaua
BBCACHHA OyAb-AK0I IHpopMal], HaINBAOTL Alanorosmay Bikaasr. [leaxi GopME 130T MOKIHBICTS
AICHHTH JIBOCTOPOHHIO Nepeaady iHGOpMamii, anc rojoBHHM 3aBJAHHAM JIAT10rOBHX BIKOH €
nepeaata indopmanii B KOpHCTYBat4a 10 nporpamis. Jianorn MokHA BUIKPHTH TUILKH B MOJATEHOMY
PeXIMI Ta HA 4ac nepeaadl indopManii.

Kom noxaszama wmopanena (opMma, BC TOBIAOMICHHRE, 10 HAAXOAATE OOPOGIRIOTECR
MoaansHOI0 hopsoo. Bubip ciocoly cTeOpeHHS TAN0ry 3a1CHHTE B JABAAHHS, 0 POIB'A3YETHCA.

lonosni xomnonenmn Lazarus, =K1 <1l BHKOPHCTATH NP PO3poSHl TCCTOROL IPOrPaMiL,
3maxoaaThes Ha Bxnagxax Standard Ta CommonControls 3HaXoAsTeCA CTaHA3PTHI Ta JI0AATKOBI
KOMIOHCHTH namTpH, 8 came: Main Menu — ronosue sicuro; Button — cranaaprua ksonxa; Label —
mitka:Edit — onnopaaxosmit pesaktop; CheckBox -npanopeus: RadioButton — sarexumit nepemukar;
RadioGroup — rpyna sancannx nepemukauis; PageControl — nanens.

ITpn pozpobui nporpam 4acTo BHHMKAE 33BJaHHA ob'eHaTh abo IrpynmyBaTi pi3Hl CICMCHTH
ynpasmuns. OOG'€IHAHHA CIACMCHTIB BHKOHYETHCA 33 JIONOMOTOI0 KOMIIOHCHTIE —KOHTCIHCPIB.
Kourteiisep € BI3yanbHIM KOMIOHCHTOM, HA MOBCPXHI AKOTO MOXHA POIMIIIYBATH IHIN KOMIIOHCHTH.
@opuma nporpaMy € OCHOBHUM KOHTCHHCPOM, 3 HKOTO 3a3BMYAil | NOYMHHBETHCH NPOCKTYBAHHA
inTeppeitcy. Popma € BIICHHK BCIX POIMIIICHHX HA HIi KOMIIOHCHTIB.

Ilpnn cTBopenni rpadiuHix 300pakcHb BHKOPHCTOBYIOTECA rpadiunmii kommnoncut Image -
rpadiune 300pakcHHs.

Komnonent Image BikopicToBYEThCA 1A BII0OPAKCHHA 300PaKCHHA.

Ocnossa mnactuBicTe — Picture, mo sm3Hauac 300pakcHHA, AKC OIMIMYETLCR BCCPCMHI
KoMnoncHTa 300pakcHHa. 3oOpakcnns 3 rpadiunHoro dailly MOKHA ABANTAXYBATH Ha cram
NPOCKTYBaHH® nporpaMu 7@ npu  ioro eukonanui. [lorpiGeo spaxoeyeams, mo 3o0pamcuus,
MUI0NCHE NI 4ac NPOCKTYBAHHA, 3HA¥HO 30inemye obcar gaiuty nporpamis, HI0 BHKOHYETECH.
{06 yrmxHyTH 1BOrO, PCKOMCH/IYETECH JABAHTAXKYBATH BCIHKI 300PAXKCHHA THHAMIYHO.

Posrnsnemo ocnoenl mommusoci Lasarus sk 3acofy po3pobkn KOHTPOMIOIOHOI nporpaMs Ha
npukiaai naboparopsoro npaxmkymy 3 «OCHOB NPOTPaMyBaHHA T8 TCXHOAOIT CTBOPCHHSA NPOIPAMHHX
IPOAYKTIBY.

NPAKTHYHE 3AHATTH
Moayas VL. . [Iporpasysanns y cepeaosmu pospobxn Lazarus.
Tema CTeopcHES KOHTPOMIOIOYOT NPOrPAMIt

Mera: fopMyBaHHA NPOCTHX HABMYOK CTBOPCHHR NPOCKTIB 3 BHKOPHCTAHHAM JCKUILKOX hopm
3asnanna:
—  cmydexmu nosunHi 3uamu: IHTCPCHC MPOrpaMK, NPHIHAYCHHSA, BIACTHBOCTI, NOAI s (opM:
TIOHATTR MOJATEHOI T2 HEMOAATLHOT (hopM:
~  cmydesmu noSuHHi &WimMu CTBOPIOBATH TNPOCKTH 3 BHKOPHCTAHHAM JICKLTBKOX (hopm.
3ACTOCOBYIOHHN TIPH 1BOMY OXpesi mabaonu gopm
Xin BukoHanH:
3asoauns. CTEBOPHTH NPOTPaMy-TCCT IR YHHIB NOYATKOBOI MIKOIIM, RKa MICTHTS 6 3aniTans:
. Cxinexn mip poxy sut 3uacre? (/U BBcienns Bignosim sukopuctaitre xomnonent Edit)
2. Sxi micaui € 3umosiman?
o Cidcb, moTHIL, IPYACHB
¢  Depeicns, KBiTeHB, TPABCHB
e  Ycpeeus, THICHB, CCPIICHB
e  Bepecens, ®oBTeHs, IHCTONAT
3.V axowmy micami npuxomnts Cestait Muxonait?
. Ipyacus
. Ciuensn
o Jhotmii

e  Bepescnn

4. B sy nopy poxy 3 SBIRIOTECH nponickn?
. 3uma
. Becna

© [Monaascsxa I'.B., Cauyx 0B
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e Jhro

e  Ocime
Cxinesn auis y Bucoxocsomy poui? (s Beesienns Binosia BukopucTaiTe xomnoneHT Edit)
Sscnis micsus mae 29 auis?

e  bBepeicns

e  Kosreus

e Jlunens

o Jhormit

Anzopumm pospoéku npoexmy

L
2

3.
4.

»

gl

9.

Creopuri manky Do\ lpizesme'Pract_test.

3mimoemo naasy 1 xomip dopmu 1 Bcramnsemo xomnoncatr CommonControls — PageControl.
Po3araryemo paMKy uBOrO KOMIIOHCHTA 1 3 KOHTCKCTHOTO McHio obupaeso Add Page ([lonamn
CTOPIHKY) (CTUILKH pa3iB, CKLTBKH 3aIIHTaHb Y TCCTax).

IMinuMO Ha3BH BKNAA0K: | muranns, 2 nuTaHug, 3 nuTaHHS. ..

lMepexoanmo na exnanky / numanus. Poasimyemo Ha ulit BRIl VIR HANHCAHHR 3aNHTAHHA
caeMment Standard — Label, nns sscacuus sumosim Standard — Edit. Poamimyemo me na
saxnanumi kHonky Standard —Buttonl. 3anaemo 3aronoox xHonkM Bionogicmu xa 3anUManHs.
Ananorigso pobumo i3 5 miTanHaM .

lNepexoanmo va Bxnanky 2 numaxus. Poasimyemo Ha wiil BKAQAUI AUIR HANMCAHHS 3aNMTAHHA
cnesment Standard — Label, ans sapiautie Binosincit Standard — RadioGroup. Cupaea Bix
RadioGroup Bcrapnsemo 300pakcHHES IrHO TCMI 3aIHTAHHS.

AHIOrYHO 3ANOBHIOEMO IHIN BENAIKH 3 3AMHTAHHAMH: KOKHA BEJAJKa NOBMHHA MICTHTH
xomnoncutu Label, Standard, RadioGroup.

Creoproemo ronossc mento MainMenu tecty (puc. 2).

Puc. 2 Creopenns McHio
Juzaits npakTiuHO 3a8cpuicHo. 36cpiracmo Ta KOMILTIOEMO IPoeXT (pic. 3).
[ omane .

-

Puc. 3 Jizaitn npoekty
Mz xnonks Buxio roloBHOTO MCHIO IPOTPaMyeMo NpoLeaypy c/ose A BIXOAY 3 IPOrpaMiL.

10. Creopioemo  iopay ans goeiaku NewForm. 3mimoemo i nasey sHa J[Josioka. Ha dopwmi

HAIPYKYEMO IHCTPYK1IIO Hepes xoMnoHeHT Label, Takox setapimemo kapruasn (puc. 4).

© MNonnascska B, Cauyx O.B.
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Puc. 4 hopua goeimm

11. CTeopuMo npouedypy. SE3 IPH HITHCKAHHI HA nyHET Jonawcsg ronoBHoro MeHw Gvie
ELJKPHEATH BIKHO 3 goBlaro: Form2. Showmodal.

12 [lns  woro, mo@ EmEopecToByBATH Np  poboTi  nporpasms apyry dopay, B Unitl
Aobasnzemo uses Unit2.

13. Miapaxynox Game wsmac zmiicHmsaTwcs npe Hatwckansl #a myHkT Penoemam. [pn ososy
noTpidHD nepedfasuTd HeoOxigHICTE BuGOpY Xoua § OJHOMD BAPIAHTY 3 ANPOIOHOBIHHX,
HATPHETA], EHBCACHHA [OB1IOMICHHA:

iff RadioCroupl ftemindex=-1
then ShowMessage (flompitwe eudpamu sidnosion’);

Jnm Inwrapss =podumi npouenypy nm kronsn CuClick, & aeiil nponsicama gpaasenm;
If Straaim(Edir] text)=4 then ball:=ball+I;

ARANOTIMED 5 TATHTAHEA.

14. [NepenbaqnTy EHBEISHEA TOELIOMICHHE 3 0UIHE0H0 38 12-0aNnkH0i0 MEATOH OLIHIEIHHS.
g TICRREY BPOSPHUME
interface
uses

Umit2, Classes, SysUnls, FileUnl, Forms, Controls, Graphics, Dialogs, ComCirls, StdCrls;

ype

{ TForml }

TForml = classi{TForm)
Button 1: THutton;
PageControl | TPageControl;
TabSheet]: TTabSheet;
procedure Button [ Click(Sender: TObject);

private
{ private declarations }

public
{ public declarations }
end;
var
Forml: TForml;
Ball: integer;

implementation
{ER * lfm}
{ TForml }

procedure TForm1.M4Click{ Sender: TObject);
begin
i@ Monnascexa B, Cavnyk HOB.
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close;
end:
procedure TForm1.N2Click(Sender: TObject);
begin
Form2 ShowModal;
end;
procedure TForm | .N3Click(Sender: TObject);
begin
Ball=0;
if RadioGroup2.ltemIndex=-1 then ShowMessage ('Tlotpibno eubparn sianosias’) clse
if RadioGroup2. ItemIndex=0 then Ball:=Ball+1:
if RadioGroup3.ltemIndex=-1 then ShowMessage ('[Torpibuo eubparn Bianoeias’) clse
if RadioGroup3.ltemIndex=1 then Ball:=Ball+1:
if RadioGroup4.ItemIndex=-1 then ShowMessage ('Tlotpibro srbparn sianosias’) else
if RadioGroup4. ItemIndex=3 then Ball:=Ball+1;
f RadioGroupé.ItemIndex=-1 then ShowMessage ('Tlotpifuo snGpams sianosias’) clse
if RadioGroupé6.ltemIndex=1 then Ball:=Ball+1;
ShowMessage ('Bam pezymsrar'+IntToStr(Ball));
end:
end.

BuCHOBKN T3 NEPCHCKTHEN HOAATBIIOIO A0CaiTKeHHs. Y poboTi poixpuro ocobansocti
pozpodxn KoaaTKIB IS NEPEBIPKH THAHL YYHIB 13 BHKOPHCTAHHAM MOBH Nporpamysanns Lasarus.
Po3poGacsi nogatkn y cepeaoBunn mporpamysanss Lasarus MaioTh SK NCPCNCKTHBH, TaK 1 HCIOMIKM.
Taxi AogaTkn MOXyTs OyTH BHKOPHCTAHI SK NMPHKIAA MOKA3Y MORUIHBOCTI CTBOPKOBATH KOHTPOILHI
TPOTpaMK [UIA YHHIB MIKOnH OyAL-2KOro BIKy Ta 3 Oyae-axoro mpeamera. Heaonikos rakux joatkis €
TC, W0 BOHW «OJHOPAIOBIM, TOOTO CTBOPHBIIM OYAB-RKHII TOCT., HC MOKHA HOIO KOPCIYBATH,
YAOCKOHWLIIOBATH, AOJABATH i 3MIHIOBATH ZANNTaHHA 9H BIANOBUIL Ane 3 inmmoro Goxy, 3poOHBmiN
O7MH, JIBA 9K GUIBIIC TCCTIB, 3anaM'WTABIIN IPOTPaMHMIT KO T3 HABYMBIINCE CTBOPIOBaTH (opMy, Ha
CTBOPCHHS TAXOTO TecTy BuTpatacTecs |5-30 xeuann.
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