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FEducational Matters
Bwnpocu na npenodasanemo

CTUMVYJIHUPAHE HA TBOPYECKA
AKTHUBHOCT IIPU BUJIMHI'BU
YPE3 IUHAMUNYEH COPTYEP

!Casa I'posues, >/Iluana Credanona,

’Kanmuna Bacuaesa, *Cranuciasa Koaesa, “Paaka Toxoposa
'Bureapcka akademus na naykume

20V ,, Huxona Banyapos“ — Acenoezpao

30V, Humumovp Mamescku “ — Mepuunepu

4COV ,, Xpucmo Ilpooanos‘ — Kapnoso

Pe3tome. OTunraiiku crienuukara npu o0y4eHue Ha pOMH (HEIO0CTaThbuHO MO3HA-
BaHC Ha OBJITAPCKUS €3UK, 000CO0sIBAHE HA EMOIMOHAIHOCTTA KaTo BOJACIIA BBB (Op-
MHUpaHe Ha NMO3HAHMUETO), aBTOPUTE MpeAaraT MoANOMaraHe B yCJIOBUATA Ha OMJIMHT-
BU3bM Ha 3all03HABAHETO C TEOMETPUYHHU (PUTYPH M BPB3KUTE MEKIY TAX, IPHIIaraiku
quHamudeH reomerpuueH codpryep (JAI'C). To3u moaxon mma JoKa3aHW MPETUMCTBA
BBB BCHYKH CTETICHH Ha O0YYCHHETO 1O MaTeMAaTHKA: CIIECTSIBAHE HA YCPTOXHO BPEME;
TMOBHIIIaBAHC HA MHTCPCCA U aKTUBHOCTTA HAa YYCHUIIUTE B y'—Ie6HI/IH IMpo1ecC 4pe3 Bb3-
MOKHOCTTA J1a CKCIIEPUMEHTHPAT BbPXY UCPTEIKH; Ch3aBaHEC HA Cpela 3a pa3BUBAHE
Ha CBPpUCTUYHU CHOCO6HOCTI/I B O6y‘IeHI/IeTO; noarnoMaraHe Ha TBOpYCCKa aKTUBHOCT.

Keywords: bilingual education, romani people, dynamic software, creative thinking

1. YBon

Llenta Ha HacTosAmaTa pa3paboTka € Ja TMoKaxe olle eaHa Bp3MokHocT Ha JI'C —
Jla mojromara (popMUpaHEeTO Ha MaTeMaTH4ecKa KylITypa Mpu OOy4YeHHE HAa POMHU B
YCJIOBHSITA Ha OWJIMHTBU3BM. M3MOM3BAHO € JIMYHOTO TBOPUECTBO HA YUCHUIIUTE U C
aTPaKTUBHO JTOPAa3BHBAaHE HAa TEXHHUTE WIICU CE pealm3upa odoraTsBaHE B MOCOKA HA
MO-THI00KH 3HAHUS U TO-IITUPOKH TuTHTAIHA Komretenun. N36pan e JII'C Sam, 3a-
IIOTO IIporpamara Sam e Jieka 3a ycBosiBaHe U npuiarane. MutepdeichT i € koMmak-
TEH, JICCHO 4eTaOWJICH W HE M3UCKBA JIOMBIIHUTEITHU YacOBE 3a 3all03HABAHE C HETO
(Karaibryamov et al., 2013). II'C Sam ¢ cb31a7icH OT MaJIbK YHUBEPCUTETCKH KOJICK-
TuB BbB Dakyinrera o Maremaruka U uHGopmaruka Ha [1Y , Ilancnit Xunennapckn
3a Hy)KIUTE Ha ydeOHaTta qucruiuimHaa ,,CuaTeTndHa reomeTpus™ . Toi e HamucaH Ha
C# B cpenara Ha .NET Framework 4, mopaju KoeTo Moi3BaressaT TPsOBa Ja MHCTA-
mupa .NET Framework 4, npenu na craptupa nporpamara Sam. JII'C Sam BkirouBa
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B MHCTPYMEHTUTE CH Oe3KpaiiHa TOuKa, a B MEHIOTO CH crienuaiHara ¢yHKous ,,Pas-
MsHa Ha KpaiiHa & Oe3kpaiiHa Touka®. durypure, KOUTO ce MOTy4aBar 4pes3 Mpuiiara-
He Ha ¢yHKOuATa ,,Pa3msaHa Ha KpaiiHa & Oe3kpaiiHa TOYKa“, ca HAPEUCHU C8bP3AHU
(Karaibryamov et al., 2013). HoBute enementn Ha JII'C Sam maBaT BE3MOXKHOCT Ja
ce OTKpHBa Bpb3KaTa MEXIY ,,CBbp3aHuTe GUrypu‘, n1a 0060011aBa 3a1a4n 1 1a TBOPH
(3maranos et al., 2012), (LlapeBa & Tomoposa, 2013).

ABTOpPUTE MPUMAT ABOMHOTO MPEAM3BHKATENICTBO: J1a 3al03HAAT CBOUTE YUYCHHULIU
POMH C MOCJIEAHUTE WHOBALMM B 00yuyeHueTo no reomerpusi — AI'C; na mpemyioxar
HOBO IIOHSTHE, KOETO HE € BKJIIOUYEHO B yueOHAaTa Iporpama 1o MaTeMaTrka, ¢ O4aKBa-
HETO Ja Ce TIOBHUIIN HHTEPECHT KbM MareMaTuKara (reOMeTpusITa) 1 J1a Ce MOANIOMOTHE
OBJIQJIIBAHETO Ha MOHATHSL, CBBP3aHU C TEOMETPUIHU (PUTYPH.

2. BbBe:kaaHe B cBeTa HA IMHAMUYHUTE YEPTeKU

[legaroruueckusT eKCIEpUMEHT ce mpoBese ¢ yueHuute (18) ot V-** kimac mHa OY
,H. Bamiapos® B rp. AceHnosrpan u yuenunute (19) ot V xnac va OV ,,J[. MareBcku*
B rp. Mepuuiepu, oOy4aBaHH B YCIIOBHS Ha OWJIMTBU3BM. Upe3 mpuMep OT pUCYHKH-
Te, n3paboTeHN B YacOBETE MO JIOMAIlleH OWT M TeXHUKA, U MPEJCTaBsIHEe Ha Teposi Ha
Sam — Jlopa (durypu 1) ydeHuruTe Osixa 3all03HATH C OCHOBHOTO Pa3iIidHe MEXIY
CTaTWYHWUTE W JUHAMUYHUTE PUCYHKH WM YepTexu. Ha KuBo Te mpociennxa mpo-
MeHuTe B m3niena Ha Jlopa u omnpenennxa BHIa Ha CTapUTE W HOBUTE T€OMETPUYHU
¢urypu. bsxa pasmo3Haru TpamnenbT, KOWTO ce TpaHc(hopMUpa B YCIOPEIHUK, M OK-
PBHKHOCTHTE, TIPECTaBsIU ounTe. FiHTepeceH € (akThT, 4e MOBEYeTO YUCHHUIH HE ce
3aTpyaHUXA JIa OTIpe/IeTIAT IlaBara, KUTKUTE U cThlanara Ha Jlopa karo enurcu, Hesa-
BHCUMO Y€ eJIiIcaTa He ce U3ydyaBa B IeTH KJ1ac.

O6¢cpau ce kpae Ou Mora na sxusee Jlopa. [Ipu moBede Bpeme ToBa € Bb3MOXKHOCT
Jla ce TIOTOBOPH 3a HalllaTa U JIPYTHUTe IUIAaHETH, J1a C€ HaydaT yUYSHHUIIUTE KaK 4pe3 Thp-
caukata Google morar aa nmoTepcaT nHpopMaIHs 3a ChOTBETHA IaHeTa. Hali-Hampery
ydeHuIuTe Osixa 3armo3Haru ¢ uHTepdeiica Ha nporpamara Sam. [locrienaxa oOsicHe-
HUS 33 Bpbh3KaTa Ha BCEKH HauepTaH OOEKT C KPaTKOTO OMHMCAHHE, KOETO CE MOSIBSIBA B
JUCTa OTIISBO HA YepTeka, BKIFOYBAIIO ETHKET (MM <HSIMa MMe™>, aKo HsIMa ETHKET)
Y IIMCTa HAa HeroBuTe poautend. [loHsTusTa ,,cBO00MHU U ,,3aBHCUMHU 00EKTH Osixa
MTOJTHECEHH Ha YYSHUIIUTE IO JOCTHIICH HAYHNH Ype3 aHAJIOTHUS C OTHOIICHHUATA B COOCT-
BEHUTE UM CEMEMCTBA.

Yyenunute 0sxa 3a03HATH C BCEKH OT HHCTPYMEHTHTE 3a YepTaHe, Pa3nojIoKeH!
BbpPXy TOpHATa XOPH30HTAIHA JIeHTa. Thil KaTo 3aHATHETO CE MPOBEJE B KOMITIOThPHA
3aJla ¢ KOMITIOTHD 32 BCEKH JIBaMa, TE UMaxa Bh3MOXHOCT JIa EKCIIEPUMEHTHPAT C BCEKU
WHCTPYMEHT BBbPXY €KpaHa Ha KOMITIOTHpA, /la M3MOI3BaT MaHEInTe 3a ,,KO3MEeTHKA ",
Pa3IoNIoKEeHH OTISICHO Ha yepTexka. [Ipu ToBa mbpBO 3aHATHE YUCHHUIIUTE He OsXa 3a-
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@urypa 1.1 Qurypa 1.2

MO3HABAHM C TIaHeNa 3a TPE3CHTaIUs, PA3IIONOKEeH B TOJTHHS JIeCeH BbI'hJl. B HauanoTo
TOM Kacae oBeYe yUUTesl.

W3xoxkaaiiky OT aHTEHHUTE BbpXyY IV1aBaTa Ha JIopa Ha iBeTE reOMETPUYHU PUCYHKH,
BBBEJIOXME TIOHATHETO ,,0€3KpaiftHa Touka™: [[]e kazsame, ue 08e npasu ce npecudam 8
be3Kkpatina mouka, Koeamo me ca ycnopeonu. JJocTaTb4HO € yUeHUIIUTE Ja 3HaAT TOBa
OTIIPOCTEHO OmpesecHue Ha O6e3KkpaitHa Touka. [1o3HATHAT UM 3TN Ha KEJIe30ITbT-
HUTE JIMHUM B Kpasi Ha XOPH30HTA CHIIO UM IIOMOTHA J1a TpUeMaT paBHOCTOMHO 1 0e3
MIPUTECHEHHUE CHIIECTBYBAHETO HA JBATA BUIA TOUYKH M J1a uepTasT ¢ Tax. Orle moBeye
4e OT TexHoJorn4uHa riegHa Touka B JII'C Sam He chiecTByBa pa3nuyne B H34epTaBa-
Heto Ha npaBuTe AB nmn AU, . Tlocnensa eKCIEpMMEHTATHO OCMHUCIISIHE HA OHATHETO
ZYJIAHaMu4eH depTex‘ . CienBaiiku MHCTPYKIUUTE, yaeHnuuTe n3dpaxa 10 — 12 mpous-
BOJIHU TOYKH, CBbp3axa I'l TOCIEA0BATETHO Ype3 HHCTPYMEHTA ,,0TCEYKa™ M MOIyInXa
HauyrieHa qunus (gurypa 2.1).

AHanorusara ¢ TeCTOTO, KOETO yUSHUIINTE MHOTOKPATHO ca BMK/IAJIH U ca HaOIo/1a-
BaJIK KaK phIIeTe HAa 6a0WUTe M MAKU UM MECST, TeIAT U oopmsT (dhurypu 2.2 u 2.3),
,OTIIPHIIU aPTUCTHUYEH MOTEHIINAJ, KOWTO HOCH POMCKHUST €THOC, M YYaCTHHUIINTE B

o~
o 1]

Qurypa 2.1 Qurypa 2.2 ®urypa 2.3
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neAarorudeCKus CKCIICPpUMCHT 3all0YHAaXa Aa TBOPAT CIIOPEA Bb3MOXKXHOCTUTE U UHTC-
pecuTe Cu. Eto Hsxou OT TEXHUTE MMpEAJIOKCHUA:

@urypa 3.1 @urypa 3.2

Momuderara ce Hacounxa KbM oOneknara (gurypa 3.1), a MoMyeTara mpeaioxKnxa
ke (urypu 3.3, 3.5 ), dyrbonHO UrpHiie, cHexeH 4oBek (purypa 3.4) u npyru.
3aHATHETO CE MPOBEJIE B IIECTHS Yac. Y YCHUIIUTE Ce YBIISIKOXA C TOJIKOBA Xap B HOBOTO
3aHUMAaHUE U HE yCeTHXa, ue MOYTH U3THYA U CeIMUAT yueOeH yac. Hskou oT Tax ce
CrpaBHXxa Mo-Jeko u 6e3 momoril. J[pyru ce 3arpyaHuxa. Br3HHKHAXA BBIIPOCH, CBEXK-
JIAI Ce OCHOBHO IO TOBA, KakK Ja C€ 0CBOOOIN €KPaHBT OT MHOTOTO OOCKTH (TOUKH,
[IPaBU, OKPBKHOCTH), IOSBUJIN CE HEKOHTPOIUPYEMO.

Ourypa 3.3 Ourypa 3.4 Ourypa 3.5

Tozu mpobieM e ecTecTBeH, 3all0TO MPOIeCchT Ha 3alaMeTsiBaHe (B Clydas Ha MH-
CTPYKIMHUTE) MPH PA3INYHUTE HHANBUIM U3UCKBA Pa3inieH Opoil moBTOpeHHs. Mokem
Jla TIOCOYUM ABC OCHOBHU IPUYMWHU 3a PA3JIMYHOTO HUBO HA Cb3Aa/ICHOTO OT YUCHUIIUTEC:

1) Hanu4Me WM OTCHCTBUE HA WU KAaKBO /1A C€ Ch3/IaJIE;

2) pa3nMYHU B3MOKHOCTH 32 KOHIICHTpAIIMsl Ha BHUIMaHUETO U ObP30 3aramersi-
BaHE Ha HoBaTa MH(OpPMAIHs.
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3apaau mbpBaTa KOHCTATalMs 110 BpeMe Ha ekcnepuMmenTta B V kiac Ha OV L, J[. Ma-
TEBCKHU'* — rp. Mepuuiiepu, Oelie cMEHeHa cTparerusiTa 1 Oelle NocTaBeHa KOHKPETHA
3agaqa: Ce3gailite yacoBHUK. [lo-mommy ca mpencraBeHH HAKOUW OT TEXHHUTE PELICHUS

(purypm 4).

L

S TR I
IACOBHITKBT HA BAPBI

=

O

Al

BATMAR
HEMCBEUNILY

Ourypa 4.1 ®urypa 4.2 @urypa 4.3

WuTepecHo e nma ce orbenexu, ye yuenunmre (3narka, baiicue, Jlewo) cBbp3Bar
CBOSI TIPOAYKT C KOHKPETEH MepcoHaxk. EHTycuazupanute npeuiokuxa Ja HampaBsT
MarasuH 3a YaCOBHUIIM U Taka ce u3paboru ¢urypa 4.4. [locnensa durypa 4.5. 3anasz-
BaM€ aBTCHTUYHOCTTA Ha TEKCTa ,,KakBo € To3u Mara3uH', KOUTO MpeAn3BUKa KOMEH-
Tap BbPXy KOpekTHOCTTa My. Ha durypa 4.5 ¢ u aBropsT 1 [laono, kolTo pa3sicHsBa
uaesTa cu 1a Bkioun u CrnaiiiepMeH B urpata. 3aHsITHETO U3Je3€ OT TPaJAUllMOHHATA
¢opma Ha yuebOeH Jac.

MATA3HH 3A YACOBHHLIM

®

Ourypa 4.4 (VBan) Odurypa 4.5

Bbemre permeno Hali-goOpUTEe YaCOBHUIIM Mla CE MOMAPAT Ha yYeHHIUTE OT | Kiac,
3a ga ObJaT MOAMOMOTHATH B Ypoka ,,Hayum wacoBHWKa u wacoBere™. Cieql mbPBOTO
3aHATHE Oere mpoBeieHa AHKeTa 1, 3a J]a ce KOHCTaThpa HUBOTO Ha 3HAHMATA 32 JHHA-
MUYHHATE Y€PTEKH U 332 BUJOBETE YETUPUBI'BIHHIIN, KOUTO Beue OSXa N3ydeHH.
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Ankera 1

1. C xou 00eKTH 3aIouBa U3MIBIHEHUETO HA BCEKU ‘lepTC)K?

A) toukn; b)npasu; B) Tpubrennunmy;
2. KaxBu ueprexu noszHasare?
A) cratnunu; b) nuHamMuyHU;

expan?
A) na; b)ne.

I') Touku u npasu.

B) crarnynu u fuHAMUYHY.
3. IlpaBunu a1 CTE TUHAMHYECH YSPTEXK MM TMHAMUYHA PUCYHKA Ha KOMITIOTBPHUS

AKO OTTOBOPBT € /13, IPEICTABETE YEPTEK MU PUCYHKA.
4. Koe e Hall-BaXXKHOTO pa3iuyue Ha JUHAMUYHUS YEPTEK OT CTATUUHUS YEPTEK?
B) aBmxeHHETO HA HIKOU OT OOCKTHTE.

5. Ilox Bcska ot (I)I/Il"ypI/ITe 3aIMIIeTe HAMMEHOBAHHUETO M.

A) userosere; b) pasmepure;

A B P Q o N
K S Re
Lo g Do Co 3 g
No
Mo e & 2 £
IlonbnHeTe Tabnumara:
ABCD | PQRS | MNKL | AoBoCoDo | PoQoRoSo | MoNoKoLo

Bpoii Ha BEpxOBETE

Bpoii Ha cTpanure

Bpoii Ha nBoiiKUTE
YCTIOPEIHH CTpaH!

6. HarrpaBeTe nuHaMUueH YepTex Ha HAKOS OT (PUTypHTE.
7. Kou MHCTpyMEHTH U3M0J3BaXTE ?

Pesynraru ot 3anaya 5 Ha AHkeTa 1 ce mpencTaBsAT uype3 CISTHUTE TaOIUITH:
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Tabmuua 1
Bpoii BbpxoBE Bpoii ctpanu Bpoii aBoiiku
YCHOPEIHH CTPaHU
Omnpenenuxa BIPHO 15 yuenunm 19 yuenunu 0 yuenunu
Tabnuua 2
Bpoil Ha no3HaTUTE YETUPUBI'BIIHULIU 6 5 4 3 2 1 0
Bpoii Ha ydaeHHUIMTE, OTIPEACITHIN BIPHO 1 9 6 5 5 8 3

VI B TIPOIIEHTH Ype3 CIETHUTE KPBrOBH JHATrPAMMU:

AL D

Bpoii BpxoBe Bpoii ctpann Bun Ha gurypure

Pesynrarure oT aHKeTaTa MOTAT J1a C€ OOOOIIAT 10 CIICAHHS HAUYWH:

1. MHOrO OT YYCHHUIIUTE HAMAT TPAMHO 3HAHUE 32 CIIEMCHTUTE Ha YCTUPHBI'bIIHUKA
(BBpPXOBE U CTpPaHHU), MOPAJIH KOSTO HE MOXKaxa Jia ONPENEISIT BIPHO ChOTBETHUS OpOH.

2. JluricBa 100po 1MO3HAHUE BHPXY HAMMEHOBAHUATA HA M3YYCHUTE YCTUPUBI bIIHU-
1. 3alMchT HA HANMEHOBAHHSITA HE CaMO H300MIICTBA C MPABOIMCHU IPEIIKH, HO ITOJI-
CKa3Ba, Y€ U MPABOrOBOPHT UM HE € YCBOCH. ToBa HE € HEOUaKBaH Pe3yJiTaT 3a YYCHHU-
[UTE POMH, KOUTO B CBOSITA PeUCBA MPAKTUKA IOMUHUPAIIO M3TI0JI3BAT MAWYMHHS C3UK.

3. HoBara undopmanus, kacaema JUHAMHYHUTE YEPTESIKU, € OCMHUCIICHA HAITBJIHO
oT 15 y4eHHIN 1 YaCTUYHO OT 16 y4eHHUIIH.

4. YdeHUIMTe HAllpaBUXa PUCYHKH C JMHAMUYHHU CETMEHTH, HO HE M3ITbJIHUXA 3a-
maun 6 u 7.

HHuTepechT v NMPOSBICHUATA HA YYCHHUIIUTE OT NIETH KJIAC B JBETE YUMIIHIIA OKypa-
JKUXa NPUJIAraHeTo B Yac Ha JMHAMUYHHS TeOMETPUYCH copTyep Sam ¢ mocraBsHe Ha
CIIEIHUTE LIEIIN:
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1) ITo-noGpo ycBosiBaHE Ha TOHSTHSATA ,,yCIIOPETHH TPaBU‘, ,,4ETUPHBIBIHUK",
»Tparer’, ,,yCIopeaHuK", ,,MpaBObI'BIHUK , ,,pOMO", ,,KBaIpatT*.

2) YcraHOBsiBaHE Ha BPB3KUTE Upe3 MPEXoJ OT eiHa (Gurypa B Apyra.

3) [lo-no6po ycBosiBaHE HA TIOHATHUSATA ,,[TApANICICTIHIIEH *, ,,IpU3Ma‘, ,,[IUpamMuIa‘.
YcraHOBsIBaHE Ha BPB3KUTE MEXIY TAX Upe3 Mpexof] OT efaHa (Gurypa B apyra.

4) YcraHOBsSIBAHE HAa CHTPYIHUYECTBO B YUEOHUS MPOIEC MEXKTY YICHHUIH OT pa3-
JMYHU HUBA Ha KJIACOBETE C IIeJI CTIIO/IeTITHE Ha 3HAHUS ¥ YMEHUS.

3. IlnHaMH1YeH YepTe:k HAa YCIIOPeAHUK U CBbP3aHUTE ¢ Hero creluajaHu YeTu-
PMBI'bJIHUIT

Kpaifbrenen kaMbK 3a IOCTUTaHE HA IOCTABEHUTE LIEIH CE OKa3a MOCTPOSIBAHETO
Ha ,,yHUBepcaiHus ycnopenHuk™ (3maraHos et al., 2012), (Karaibryamov et al., 2013).
3aroyHaxMe ¢ KOMEHTAap 3a Bb3MOKHOCTHUTE Ja Ce ITOCTPOSIT JBE YCIIOPEAHH MIPaBH Ha
KOMIIOTBPHUS €KpaH, Taka 4e NpH AMHAMHUKA Ha CBOOOJHUTE OOCKTH PaBUTE Ja OCTa-
Bar ycrnopeaHu. Pasrienaxme cieqHuTe 1€ OT Bb3MOKHUTE PELICHUS:

1) U36upame npoussonHuTe Touku 4, B, U, Upes MHCTpyMeHTa ,,lipaBa 1pe3 JBe
ToukH" nocrposiBame npasure a=A4 U, u b=A U_ (purypa 5.1).

2) Uzbupame npou3BOIHHUTE TOuka B u npaBa a’. Upe3 HHCTpyMEHTa ,,yCIIOpeaHa
JMHUA TOCTpOsiBaMe NpaBara b’, MUHABalla [Ipe3 Touka B 1 ycropenHa Ha mpasata

a’ (purypa 5.1) .

Qurypa 5.1 Qurypa 5.2

IIpeanMCcTBOTO HA MEPBOTO MOCTPOCHUE €, Ue MTO3BOJISIBA UPE3 CIICIIHaTHaTa (PyHK-
s ,,PazMsHa Ha kpaiftHa & Oe3KkpaifHa TouKa* yCIOpeIHUTE TIpaBy ¢ U b 1a ce TpaH-
cthopmupar B mpecuuantu ce npasu (purypa 5.2). C Te3u TOCTPOCHHUS MOATOTBUXME
VUICHHUIINTE 3a CIIeAHATa 3a/1a9a;

OcHoBHa 3ana4a. Jla ce mocTpon (YHUBEPCAICH) YCIIOPESIHUK.

Pewienue: TlocnenoarenHoCTTa Ha MOCTPOCHUSATA
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1) ceoGoanure Touku 4, U, V_; 2) npaBute a=A U_n b=AV_;
3) npousBonuuTe Touku Bea u Deb; 4) npasure c=BV,_ w d=D U ;
5) npeceunara Touka C=cNd; 6) onycaHue Ha CTPAHUTE Ha yCIIOPEIHUKA;

€ ONMCaHa OTIISABO B JIMCTA WIN IBPBOTO Ha MocTpoenusTa (¢purypa 6.1).
beme neMoHCcTpHpaH Hall-ObP3UAT HAYHMH 32 0CBOOOXK/IABaHE OT IMOMOIIHHUTE JIH-
HUU upe3 noaxoasn] u36op Ha GoH (purypa 6.2).

Qurypa 6.1 ®durypa 6.2

CrneaBa MPUSITHOTO U 3a0aBHO 3aHMMAHKE 33 YUCHHIIUTE J1a TEHEPUPAT PYTH H3Y-
YaBaHU (PUTYPU OT MOCTPOCHUS OT TSIX YCIOPEIHHUK:

a) MPaBOBI'LIHUK (purypa 6.2) — 10CTaThUHO € TOuKaTa V 1a ce MOAI0XKH Ha po-
TaIus ¢ ICCHUSI OyTOH HA MUIIIKATA,

0) pom0O (urypu 6.3, 6.4) — mOCTaTHUHO YPE3 OKPBHKHOCT JIa CE OCUTYPU PaBEH-
CTBO Ha CHhCEJHUTE CTPAHH Ha YCIIOPEIHUKA;

B) MPUTIOMHSI CE€ OMPECICHUETO Ha KBaApaT M Ce 0OCHKIAT BH3MOKHOCTHUTE Ja
ObJIe IOCTPOCH, TPBIBAiiKK OT poMba WK OT MPaBOBIBIHUKA (purypa 6.5).

. D "
{/oo T N
A - B
\ / \ U/
i - . ,/
Odwurypa 6.3 ®durypa 6.4 ®durypa 6.5

C BoI1poca ,,Koe e 001110To 32 BCHYKH OCTPOSHH JAOTYK purypu? obpbiame BHU-
MaHHE Ha YYCHHIIUTE, Y€ U JIBETE JIBOMKH CPEIIyJeKallyd CTPaHu ca ycrnopeanu. Taka
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3aTBBPKAaBaMe 3HAHUETO 32 OCHOBHATA XapaKTEPUCTHKA HA YCIIOPEAHUKA, BKIIIOUECHA
B HETOBOTO OIIpEZICIICHHUE.

[Mutame yuenunure: ,,Kaka ¢urypa mie ce moryuu, ako ce OTKaKEM OT M3HCKBa-
HETO e[HaTa JABOMKa CpeLlyJekallld CTpaHW Ha YCHOpEOHHWKA Aa ca yCrnopegHu?.
He e neouakBano, ye Te He ce mocemar BeaHara. OyHkuusara ,,PazmsHa Ha KpaiiHa
& Ge3kpaiina Touka“, MPUIIOKEHA 33 CBOOOJHUTE TOYKM VM V, nomara BeqHara Ja
BU3yanm3upame Tparena (¢purypu 6.6, 6.7). M3uakBame y4SHUIIUTE CaMU J1a H3BbPIIIAT
3aMsiHaTa, a IPOMEHST BUJa Ha Tpamena, IBIKeKky cBoOonHara Touka V. EcrectBeHo
BB3HUKBA KenanueTo ,Jla pasmenum U_u U Bmecto V u V. Cienl MUHYTH HOBUSAT
Tpanen e rotoB (purypa 6.8). 3aBppTame eKpaHa, 3a 12 HOKXKEM

\Y D Vv
D C e 6 C
Ve Q B Ve \ Vool A »
A Ueo B A Goo B I?w P
®urypa 6.6 Qurypa 6.7 ®urypa 6.8

Tpamnena B odnyaiiHara My no3unus. Cera e moaxoAsiy MOMEHT Aa Ce MIPUIIOMHSIT eJle-
MEHTUTE Ha Tparena: OCHOBH, Oelpa, KOUTO YUCHUIUTE OCOUBAT 32 BCEKH YEPTEK.
OuakBame Mo-OyJHHUTE /1A NPEATIOKaT Mpujiarane Ha GyHKUusITa ,,Pa3mMsHa Ha KpaiiHa
& Geskpaiina Touka“ u 3a aBere ABokku V_, Vu U_, U. IlpennoxeHueTo He U/Ba CIIOH-
TaHHO, HO HUE T'M Haco4yBaMe. Taka cTUrame 1O MPOM3BOJIEH YeTHPUBI'BIHUK (pUrypa
6.9). IlpunomHsIMe Kak ce OTKpUBAT CBOOOAHUTE TOYKU B JBPBOTO Ha MOCTPOCHHUSATA.
VY4yeHNIuTEe eKCIEPUMEHTHPAT BbPXY YepTerka, MpUlaraiku AMHAMHUKa BbPXY CBOOOI-
Hute ToukH (urypa 6.10), 1 mociue ce BpbILAT KbM TpaIel U YCIOPEAHUK.
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®durypa 6.9 ®urypa 6.10
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O606H_IaBaMe 3HaHUATA BbPXY YCTUPUBIBIIHULIUTC, KATO I'M NOAPCKAAME B CIICI-

Hara cxema.
HETUPUBLMLIHWK

e bt e St e [ U —
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= .

MNPABO LM BMHWIK POMB

— e
e -

KBAOPAT

OO0CTOSATENCTBOTO, Ye BU3YyAIU3AIMATa HA BCHUKU QUTYPH OT CXeMara MOXe Jia ce
TeHepHpa OT yCIIOpeaHnKa OT (hurypa 6.1, e 1ano BeposTHO OCHOBaHHE HA aBTOPUTE HA
(Karaibryamov et al., 2013) ga ro Hapekar ,,yHUBEpCaJICH YCIOPEIHUK . Pewuxme oa
He Hamosapsame yueHuyume pomu om nemu Kiac ¢ onpeoeieHuemo ,, yHugepcaiet ",
HO Wje 20 U3N0A36AMe 8 U3NOHCEHUEMO.

Komentupame manm Mmoxexme n1a n3bepem 1o IpyTr HAuWH CBOOOTHUTE BHPXOBE Ha
ycnopennuka. ITonckassame Bapuanrta cBoooanu touku na ca 4, C, U, V w npesen-
TUpaMe MOCIIeIOBATEITHUTE MTOCTPOCHUS. KOHCTpYKIMsATA N3MTON3Ba €IMH HHCTPYMEHT
T0-MaJIKo, a UMEHHO U300 Ha ,,[TIPOU3BOJTHA TOUKA BEPXY MpaBa‘. [locTaBsmMe 3amagara
CaMOCTOSITETTHO JIa C€ TOCTPOU YCTIOPETHHUK MPH TO3U U300p U Ja ce TeHepupaT Apy-
rute (UrypH OT Hero.

4. llpujoxenus Ha ,,yHHBEPCAJTHUS YCIOPETHUK

3a 1a 3aTBbPAUM 3HAHHUATA BbPXY BUIAOBETE YCTUPUBIBIHUIIM U BPH3KUTE MEKITY
TAX, C€ BbPHAXMe KbM TBOPUECTBOTO HA JiellaTa MPH IIbPBOTO UM 3all03HaBaHE C TUHA-
MUYHHUTE YEPTEIKH.

1) [lee MoMUeTa IPETIOKUXA JIBE KBIIIH, TPU KOUTO MOXKEXa J]a Pa3/IBIKBAT IOCIIe-
JTIOBATEITHO CaMo OTAENHHU TexHH neTtaimm. llpeacraBuxme nM n300pakeHre Ha KbIIA,
B KOETO € BKIIIOUCH ,,yHUBEPCATHHAT ycropenuuk™ (purypa 7.1). C momornra Ha pas-
msHara Ha U _u U ce moiydaBa HOB u3rie/] Ha Kbiara (¢urypa 7.2), a IBUKEHHETO
Ha Toukarta U, T.e. mpoMsHaTa HA MECTOCTOSIHETO Ha HAOJIOAATElNs, TIPOMEHSI OTHOBO
mnrena (purypa 7.3). Yuenurure (0cOOCHO MOMYETaTa — CTPOUTENH) CE BIICUATINXA
CHJTHO OT Ta3W BB3MO)KHOCT M HACTOsABaxa Jla UM ce o0sicHH moapobHo — ,,Kak crasa
toBa?*. Bepuaxme ce kpM Durypa 7.1, 3aeqHo cMeHnxMe (poHA U TE BUASIXa BCUUKH
JIMHHUH, KOUTO y4acTBaT Ha yepTexa (purypa 7.4).
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Odurypa 7.1 Odwurypa 7.2 Odwurypa 7.3

bsxa ommcanu npaBuTe, KOUTO MMHABAaT npe3 Touka U, mopaau KOETo ca ycro-
pennu. Ilocne u3pbpmuxMe 0THOBO pasmsHara Ha U u U M yueHuuure BUASXa Kak
BCHUKH TE3W IpaBU Beue MUHaBAT mpe3 Touka U (purypa 7.5). JBmwkennero Ha U e
CBITPOBOJICHO C M3MECTBAHETO Ha IENINS CHOII TIPaBH.
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Ourypa 7.4 ®dwurypa 7.5

Bu3aunikara ,,Aaaa, 3Haui ToBa OMJIO® ITOKa3a, ue MarusaTa € uzuesHajia. Ha nerre
(urypr nMa IMmouTH IpsjIaTa MajJuTpa OT YSTUPUBIBIIHALIN U OeIie yIpakHEHO Ja ce
pasIo3HaBar, 6e3 1a ce TPEIn.

®urypa 8.1 QOurypa 8.2
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2) IlpencraBuxme 4acOBHHUK, YHHTO KOHTYP € YHHBEPCAJICH YCIIOPEIHHK, a CTpell-
KuTe ce ABMKaT no enuncu (durypa 8.1 ). Jlemoncrpupaxme n3meHeHnue Ha gpopmara
HayacOBHHKA C TIOMOIITA Ha crennanHara GpyHkuus ,,PasmsiHa Ha kpaiina & Ge3kpaiina
Touka“. YUeHHLIHUTE ce pajBaxa, KOraro ycrsiBaxa caMM Ja IOJy4aT HOBUSI YACOBHHK
1 0coOEHO KOraTo ce Hay4Mxa Jia MpeHacTporBar uudepbiara cien npoMsHa Ha (op-
Mara Ha 4acoBHHUKA. CpaBHEHHUATA C TEXHUTE TBOPOM I'Ml MOANOMAraulle Aa OCh3HAST
M0-331bJI004YEHO PEOI0IIIBAHETO Ha mpoliemute. JlekaproBaTa Mpexa OT IPaBUTE Ha
JIBaTa CHOIA C LIEHTPOBE Oe3KpaliHUTE TOUYKHM Ha CTPAHUTE HAa YHUBEPCAIHUS yCIOpe-
JTHHK C€ OKa3a eqHo 100po pelieHne Ha mpoonema.

D c D ® (c!
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Vi /s 4\ 1
‘ AN = : 4
7 6 5
A Tl B ‘ ! 9 T
A @ B
Qurypa 8.3 ®urypa 8.4

Jlopa3Buxme 3aeiHO W MAesTa BpaTarta Ha Mara3uHa 3a YaCOBHMLM Jla CE€ OTBaps
muctaHoHHO (urypu 9.1, 9.2). Taka Ha mpakTUKa YYSHULHTE ce YOeauxa KOJKO
M0JIE3€H 3a AMHAMMKATa Ha YCPTEKUTE € MHCTPYMEHTHT 3a MOCTPOSIBAHE HA ,,0KPBK-
HOCT C JIa/IeH LEeHTHP U paguyc. B chIIOTO BpeMe yUeHUIIUTE OCMUCINXA TIOHATHETO
»PaINyC Ha OKPBKHOCT' Upe3 NPUIIOKEHUSITA MY.

oV

.

. @ MarasHH 3a JaCOBHHITH

Voo T .

®urypa 9.1 ®urypa 9.2

TpeTOTO MMPUIIOKCHNUEC Ha YHUBCPCAJTHUSA YCIIOPECAHUK Kacac mapajCJICuIicia u CBbp-
3aHUTC C HCTO TPUMEPHU TEJIaA. Taka peayBaMe TBOPUCCKUTC U3SIBU C y‘le6HI/I$I Marcpuall.
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3) B ueTBbpTH, IETH U LIECTH KJIAC YUCHHUIUTE CE 3all03HABAT C TPUMEPHHUTE Teja:
napajesenunes, npusMa, NUpaMuia, UAWIMHABP, KOHyC. Pemmxme ma u3mos3Bame
camMo MyJITUMEIHa, 3a J1a 3aTBbPAUM 3HAHUATA HAa HALIWTE NETOKJIACHHULM IO TeMara.
3a 1enTa U3N0I3BaxXMe ,,yHUBEpCATHH apasieenurne] ‘, BbBeIeH B padoTture (31ara-
HOB et al., 2012), (Karaibryamov et al., 2013). /loiHara My OCHOBa € Be4e MMO3HATHAT Ha
YUEHHMLIUTE OT METH KJac ,,yHuBepcaieH ycnopeaHuk . OkonHuTe ppOoBe ca mocTpo-
€HM Ype3 MHCTPYMEHTA ,,[IpaBa Mpe3 ABE TOUKH , KATO BCUUKU T€ MMHABAT IIpe3 eIHa
u cbla Oeskpaiina touka W (Purypa 10.1). IIpu nocTposBaHETO Ha rOpHAaTa OCHOBA
€ M3MO0JI3BaH MHCPYMEHTBT ,,yCIIOPEIHH MPaBH™, 3a Aa CE€ OCUT'YPU YCIIOPEIHOCT Ha
CHOTBETHUTE OCHOBHU PBHOOBE OT JBETE OCHOBH M CIJIEA IIPUJIaraHe Ha cIie[MaHaTa
(¢yskums Ha Sam ,,Pa3msiHa Ha kpaiiHa & OeskpaiiHa Touka®. Upes maHena 3a pe3eH-
TalMs IPOCIIEANXME TIOCTPOCHUATA CTHIIKA T10 CTHIIKA.

Qurypa 10.1

Cunrame, 4ye npe3 ciepaliara yueOHa roJJiHa YYCeHUIIUTE OT eKCIIEPUMEHTAITHUTE
IIETH KJ1aCOBE, BEYE KATO MIECTOKIACHUIIH, 11I€ CE€ CIPABIT CAMOCTOSITENIHO U € TIOCTPO-
SIBAHETO HA ,,yHMBepcalHus napainenenunen’. Hue usnonsBaxme HaroroBo HETOBUS
JTUHAMHYEH YePTEK U MIUPOKUTE My BB3MO)KHOCTH, 32 J]a MOKa)KEM Ha KUBO TeHepupa-
HETO Ha Pa3NUYHUTE Tella, IPWINKUTE U pa3IuKuTe Mexay Tax. Jlobpara u Obp3a BH-
3yalin3anys Mo3BOJINXa JAa Pa3MIuPUM 3HAHUATA BEPXY TeMara JOPH U3BBH MPEIBUIC-
HOTO B yueOHHTE niporpamu. Porarusra Ha cBoOoHUTE OE3KpaitH! TOYKH, C KOUTO ca
WHIICHTHU TPUTE TPyNH phOOBE Ha MapaseNenurena, IpoOMeHs bIIINTE Ha CTEHHTE.
JlumuTupanara cBobona Ha Toukure BeAU , DeAV n A IGJA W 1o3B0JIsIBa IPOMSIHA
Ha JBJDKMHNATE HA CTPAaHUTE HA Mapalieenuiena. Taka yYeHHIUTE UMaT Bb3MOXKHOCT
JUTUTAIHO J1a OCBIIECTBABAT IIPEX0a OT NapajesIenuIie]] B IPABOBIBIIEH MTapajelenn-
niex wii kyo (purypu 10.1, 10.2, 10.3).
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HacouBame BHUMaHUETO KbM BuJa Ha OKOJTHUTEC CTCHHU U OCHOBUTC. HpI/IHOMHHMC
" noAvuepraBaMe, 4Uc IpU IMapajcicenviicia T¢ €a yCIOpeAHULIN, IMPU MNPaBObI'bJIHUA
napauaejenurie ca NpaBObI'bJIHUIU, a IPU Ky6a Ca KBaJlpaTu.

D1 C1l

Al B1

®@urypa 10.2 @urypa 10.3 Qurypa 10.4

bBp30, camo upes pasmsnara Ha V_n V) ce momy4asa ¢urypa 10.4. Yuenunure or-
KpHBAT, Y€ OCHOBHUTE BEUE Ca TPaIely U CIEI0BAaTeIHO TSUIOTO HE € Tapasienenures (1Be
OT CTEHHTE MY — OCHOBHTE, HE ca ycriopeaHuin). [ lomgepraBame, ye OKOJTHHATE CTEHH OC-
TaBar NPaBOBI'bIHUIM. TSIIOTO ce HapUya ,,4eTUPUBI'bIIHA MpU3Ma‘. ECTECTBEH € BhITPO-
ChT ,,Kak MOXXKEM Ja MOTyuuM mpuvevina npuzma?l®. JleMoHCTprpaMe KaK upe3 JBUKE-
HUe Ha D nocturame 1o chBrnagane Ha toukute D, C, V' (purypa 10.5). C Bpmpoca ,,Kak-
BU (purypu orie Morar 1a ObJjaT OCHOBUTE Ha MpU3MaTa?* yIeHUIIUTE Ce€ CIIPABST JIECHO.
OTroBapsT XOpOBO: YETUPUBI'BIHUIIN, IETOBI'BIHUIN, IECTORIBIHALN. [ [0ka3BamMe Kak
0Bp30 ot durypa 10.3 Sam npoussexna purypa 10.6. Jlocrarbuna e pasmsanara na U _u
U. ObsicHsiBaMe, e He MOXKEM J1a IPOU3BEIEM TTETOBI'bJIHA WITH IIIECTOBI'BJIHA TIPHU3MaA OT
napanenenunena. Ho MoxkeM 1a mokakeM MpeBapuTeTHO TIOATOTBEH AMHAMHIYEH Yep-
TeX Ha IecTObrbiHa mpu3Ma (purypa 10.7). JlaBame BB3MOXKHOCT Ha JKellaeluTe Ja
OTKPHSIT CBOOOIHUTE TOYKH M Ja IPUIIOXKAT TWHAMUKA BHPXY TsAX. Bb3rimacure mokas3sar
3aJI0BOJICTBOTO MIPY HAOIIOIaBaHEe Ha UrpaeliaTa NIeCTOBI'bJIHA ITPH3MA.

D1 €1

Qurypa 10.5 ®urypa 10.6 ®urypa 10.7
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Crensa BIPOCHT ,,MOKe JIM ¢ Halla MOMOIL Sam Jia MPOU3BeIe NUpaMHUIH OT Ia-
panenenunena u npusmute?. Okaspa ce, 4ye BbOPOCHT € TpyAeH. V3BbpiiBaMe pasz-
MsHara Ha W_wu W BbpXy IMHAMHMYHHUSA YEPTEXK Ha ,,yHUBEPCAIHUS Mapajenenunesn
U IIECTOBI'bJIHATA IPU3Ma; HabmonaBame rnpecedena nupamuaa (¢urypa 10.8) u ciaen
JBWKEHME Ha TOUKA A, 10 ChBIajaHe ¢ Touka W momydasame durypu 10.9 u 10.10.
HacouBame BHMMaHHMETO KbM OKOJHHUTE CTEHHU. Y UCHULUTE KOHCTATUPAT, Y€ OT YCIO-
pPEeIHHLM Ce TOoJIyyaBaT TPUBI'BIHULM, & BCHUKU BbPXOBE Ha TOpHATa OCHOBA ChBIIAJAT
C BbPXa Ha MUPaMHUATA.

EIF1 5

=
U

®urypa 10.8 @urypa 10.9 ®urypa 10.10

4) OTHOBO CBBP3BaMe HAYYEHOTO IO TeMara ¢ TBOPUYECTBOTO HA YUEHHUIIUTE OT IIbP-
BoTO 3ansTue. Kakro orenszaxme B Ha4YaJI0TO, HAKOM OT MOMYeTaTa Hauepraxa (yT-
0O0JIHO UTPHILIE C OUepTaHa BpaTa, IOCTaBuxa u Tonka. ETo 3aio pemmxme na odborarum
TSXHaTa uzes, IpeacTaBIiKu Bparara karo napanenenumnes (purypa 11.1). Cera obaue
M3II0JI3BaXMe BTOpara KOHCTPYKLMSI Ha mapajenenuiena, onucana B (Karaibryamov
et al., 2013). PaznuuneTo ¢ onucanara mo-rope B 3) KOHCTPYKLHS Kacae caMo HOCTPo-
SIBAHETO Ha rOpHaTa OCHOBA. l3Mmon3Ba ce MHCTPYMEHTBT ,,lIpaBa Mpe3 JBE TOUKU™ U
ce MoBTaps U3LSUI0 MOCTPOSIBAHETO Ha JIOHATa 0CHOBA. Upe3 MHCTpyMEHTa ,,cKajapHa
TouKa™ ppOOBETE ca pa3AeieHu HA €IHAKbB Opoi paBHU yacTH. [lensmuTe TOUKH ca
CBBbP3aHM U CE € MOJTy4YnJia MpeKara Ha YeTUpH OT cTenure. Pasmanara na V_u V ocu-
rypsiBa IEpCIEKTUBHUS U3IIe] Ha BpaTara. Tol ce mpoMeHs ¢ IBUKEHHUETO Ha TOUKaTa
V (purypa 11.2). Tomkara Moxxe 1a ce IBMKHA MEXKAY JBaMaTa Urpavyd upe3 JUCTaH-
LMOHHO Bb3AeHcTBHE. PeakiusiTa Ha yueHUIIMTE, 0COOEHO Ha MOMYETaTa CIIOPTUCTH, €
He3abaBHa U OypHa ,,[oBa e cymep!“. A KOorato HamaaaTensT pUTa TONKaTa, Bb3TOPT'BT
ce yBenuuaBa. AHrel, KOWTO HallpaBy MbPBOTO (PyTOOIHO UTPHILE U C TOBA MPEIOKH
UAeATa 32 HACTOSILOTO MPUIIOKEHHE, AbpiKelle Aa ObJe pasryiejaH HErOBHUAT MIPOEKT.
[IppBOHAUANHUAT My BapuaHT O€ IOMBJIHEH Beue ¢ JBa oTOopa ¢ 1o 11 urpayw,
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@urypa 11.1 Qurypa 11.2

HO UMaiIle podiaemu ¢ AuHaMmukara M. OOsICHUXMeE KaK 4pe3 MapKUpaHe Ha BCUYKU
TOYKH OT JIaJIcH 00EKT MOXKeE Jla C€ OCBIICCTBU ChXPaHsIBaHE IIPH JIBUKCHUE.

Hacrosimiara pa3pabotka Ha Tema ,,MHOTOCTeHH * MMa 3a IIeJT J1a C€ 3aTBbPIAT 10-
HaTUsATa. Busyanuzanusita onpeeneHo MoAnoMara, 3aioTo KOMICHCHPa OTChCTBUETO
Ha 1o-0orar pe4HuKoB (OHJ y yueHuIrure pomu. [lo-ronsiMara 4act OT y4aCTHHIIUTE
C JIGKOTa MPHUEMaT JOIBIHUTEIHA UHPOPMALUS 33 MIPU3MHU M IMHPAMUJIHU, 3aII0TO CE
OKa3Ba, Y€ TE3U TeJia HE Ca HAIIBJIHO HEMO3HATH. JMHAMUYHUTE YepTeKH, TpaHChHOp-
MHUPAHETO Ha TeJlaTa OT €HO B JIPYTO, aKIICHTUPAHETO BhPXY NPUIMKUTE U PA3IUKUATE
MEX]y ,,CBbp3aHUTe (PUTYypHU‘* IOMarar Jia C€ OCMHUCIIST IMOHSTHSITA Ype3 CBbP3BaHE C
BU3YaJIN3AIIUATA M.

[To3BonuxMe cu J1a BKJIFOYMM U €JIMIICaTa KaTo KOHTYp Ha 4aCOBHHUK ((purypu 12),
3aI0TO CE OKa3a, Ye YYCHHUIIUTE OT METH KJIaC pas3lo3HaBar Jo0pe Ta3u Gpurypa.

®Ourypa 12.1 Ourypa 12.2 ®urypa 12.3

JAI'C Sam oGnexyaBa ¢ HHCTPYMEHTA CH ,,eJIUIICA C HEHTBP U JIBOWKA CIpEerHaTu
MOJTyAHaMeTpHu , Ch3/aZCH, 3a 1a Ce yIeCHH paboTara Ha YYUTENs. YUESHULUTE IO U3-
MOJI3BAT C JIEKOTA M YAOBOJICTBUE OIlIE€ B ITbPBOHAYAIHHUTE CH MpeiokeHus. Ecrect-
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BEHO Oellle ¥ TyK Te J1a He MOraT Jia peliaT caMOCTOsTEeIHO npodiema ¢ undepobnara.
Cp3paBaiiky nonspHa Mpeska, He caMo Ch3AaJoxXMe udeponaTa, HO M JOCTUTHAXME J10
,»4dacoBHUK-Craiinepmern™ (¢urypa 12.3), KOiTO crieden CHMIATUNATE HA YYSHUIIHUTE.
Te pasrsraxa u cBuBaxa ,,JIaspKUHATa® Ype3 TUHAMHUKA BbPXY TOUKHTE, ONPEACIILIHN
KOHTYpHaTa €JIMIICa, CIesiXa H3MEHEHHUETO Ha MHOTOBI'BIIHUIUTE, CMEeXa ce IpH Jie-
¢opmanunre uM. MI3HNKBaxa 1 HEM3IbKHAJIN MHOTOBI'BJIHULIN, BbPXY KOUTO HAallPaBH-
XMe Oerbi1 KOMEeHTap. YUYeHHIUTE 3a0ens13axa Bb3MOKHOCTTA 32 IPEXO0/ B OKPBKHOCT.
Brorrounxme u pumckute mudpu B mudeponara (¢purypa 12.2), 3a 1a IpUIIOMHAM U
YTBBPAMM 3HAHUATA BBPXY TSIX.

EnuncoBuaHuTe M KPHroBUTE YACOBHUIIM CJIy’KaT U 32 MOArOTOBKA HA TIETOKJIACHU-
LUTE 3a NPEACTOsIATa UM Cpella B LIECTH KJIac ¢ BaJUYECTHTE Tesla U Bb3MOXKHOCTTA
Te Aa ce n300pa3siBaT BbPXY AByMEpHATa paBHMHA, KAKTO Bede € MpeIokeHo B (3na-
taHoB et al., 2012), (Karaibryamov et al., 2013). Cbc chAEWCTBHETO HA YUYHUTEIHUTE
neroknacHunure ot OY ,,JI. MareBcku — Mepuunepu, npencraBuxa U mnogapuxa Ha
II'BPBOKJIACHULIUTE CBOMTE ITPOEKTH 3a YACOBHULH, KAKTO U MOAOOPEHNTE UM BapUAHTH
Ha XapTUEH HOCHUTEN, a Upe3 MYJATHMEAUs HalpaBuxa JEMOHCTpauuu. MOMEHTH OT
cperiara 3a CIIO/IeJIsTHE Ha 3HAHUS U YMeHHsI ca rpenctaBeHu Ha purypu 13.1u 13.2. C
TOBA CE CBAJIM M Bb3PAaCTOBOTO HUBO 32 3alI03HABAHE C JUHAMHYHHUTE YEPTEKU.

Odurypa 13.1 Odurypa 13.2

IMoowmpuxme ycunuaTa Ha yueHunure or V»** kinac va OV ,,H. Banuapos* 3a ¢op-
MHpaHe Ha YMeHHs Ipu paboTa ¢ AuHAMHUYEH codTyep, pa3maBallku TpH HArpaad 3a
Hali-no0pa pucynka. Oco0eHO BHUMaHUE 3aciTykaBa TUHAMHUYHATA pUCcyHKa Ha Hams
»Momuae ¢ 6amonu™ (purypa 14.1), koaTo monydn mepBa Harpama. Haas e BiroIn-
Jla B pUCYHKaTa CH Te€OMETPUIHUTE (DUTYpH ,,TPUBI'BIHUK | ,,pa3HOIBETHH CITATICH ",
npecTaBsmy OanoHuTe. ToBa e 3HaK, 4e MpH J00BP MOAXO0/ METOKIACHUIINTE Ca B ChC-
TOsIHUE J1a ToeMaT nH(opMarusaTa 3a enumnca. Hajgs e m3nons3Bana u 6e3kpaiiHa TOUKa,
OCHUTYpSIBaliKW TEUCTBHETO Ha (DYHKIMATA ,,pa3MsIHA Ha KpaifHaTta Touka A ¢ 6e3Kkpaii-
Hata Touka U*, B pe3yaTaT Ha KoeTo OanoHuTe ,,moneTsaBar’ (hurypa 14.2).
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Ourypa 14.1 Ourypa 14.2

Hpyrute nBe pucyHku ca ,,Jlere-cnpane’ Ha Hacko u ,,®dyT06on‘ Ha Anren. Hacko
€ BKJIIOUWJI B PUCYHKATa CH TOJIsIMO pa3HooOpas3ue OT reOMETpUYHU UIYPH U € OCH-
TypuJ AMHAMMKA B YCMHMBKATa, OUUTE, KOCUTE U APYIU 4acTH Ha ,,JIeTeTO-ClIbHLE . B
CBINO BpemMe AHTeN e IpeToBapriI ()yTOOTHOTO UTPHUIIE C MHOTO €THOOOpA3HN UTPaAYH.

Qurypa 14.3 QGurypa 14.4

AKTHBHOTO y4acTHE Ha YYSHHUIUTE OT V KJlac B yUeOHUTE YacoBe, KOraro paboTsT ¢
JI'C, 3acuneHHsIT UM MHTEPEC U KeJIaHue Aa Ipujiarat Hay4eHOTO B IMYHO TBOPYECTBO
JaBaT OCHOBAaHME JIa CE OUaKBa, Y€ Mpe3 cieBalara yueOHa roarHa, Karo mecToKac-
HUIIY, T€ 1€ CE CIPABST YCIICIIHO C HOBHS MaTepuall.

5. OueHka Ha pe3yJaTaTUTe

Cren KaTro yYeHUIUTE y4acTBaXa CaMOCTOSTEIIHO B H3pa0OTBAHETO HA JUHAMUYHHI
YEpPTEXKH B HACOBETE [0 MaTeMaTHKa U MH()OPMALMOHHU TEXHOJIOT MM, IPUCHCTBaXa Ha
y4eOHH 3aHSTHS C IPE3CHTALUK ¢ MYJITUMENS Ha IMHAMUYHN YePTEeXHU, O¢ IpoBeze-
Ha AHkeTa 2. OTYNTaWKK HE3a10BOIMTEITHUTE Pe3yiITaT oT AHKeTa 1, pemuxme n1a st
MTOBTOPUM C pa3IIMpEHHe OT Olle eIuH BeIpoc Ne 8:
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AHKeTa 2

8. Ilox Bcsika oT (bHprI/ITe 3aIMIIeTe HAMMEHOBAHHUETO M.

W

IIpencraBsme pe3ynrarute oT AHKeTa 2 ImapajieiHo ¢ Te3u oT AHkera |

Bpoit Bpoit Bpoii Ha nBoiikuTe

Omnpenennxa BIPHO

HA BHPXOBETE Ha CTPaHHTE YCTOPEIHH CTPaHU
Amnxkera | (mpeau
obyuenueto ¢ JII'C Cam) 15 yaenuuu 19 yaermum 0
Amnketa 2 (cien 00y4eHHETO
¢ JITC Cam) 35 ydeHuuu 35 yueHunu 15 yuenunu

Tabmuna 3

Bpoii Ha mo3HATHTE YETUPUBI BITHUIIN 6 5 4 3 2 1 0

Bpoii Ha yueHuUIMTE, OIPEAETUIN BAPHO
(mpenm obyuenuero ¢ JII'C Cam)

bpoil Ha yueHHLIUTE, OIIPEEIIUIIN BSIPHO
(cnen o0yuenuero ¢ JIT'C Cam)

26 4 2 2 2 1 0

Tabmuma 4
Bpoiil Ha no3HaTUTE MHOTOCTEHU 6 5 4 31211 0
Bpoii Ha yueHuuTe, Mo3HAIN QUIYpUTE 18 5 4 2 1 1 6

[TonsTHEeTO TMHAMHWYEH YEPTEX BeUe € MO3HATO 32 32 YUSHHUIH U € U3ITBIHEHO ChC
chabpxkaHue. ToBa MOTBBPKJABa Te€3aTa, 4Ye MHOBATUBHUTE METOIU CE IMPHUEMAT pa-
IyIIHO oT oOy4yaBanuTe pomH. lllecTima ydeHUIM NpecTaBuxa AMHAMAYHHA YePTEeKN
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Y oTricaxa MHCTPYMEHTHTE, KOUTO Ca U3IT0I3Bai. BCHUYKY Te ca BKITIOUMIHN 1 Oe3Kpaii-
Ha TOYKa, KOETO II0Ka3Ba, Ye HE C€ IIIAllaT OT HOBH ITOHITHUS, KOIaTo UM C€ MOJHACST
MOJIXOJIAIN0, 32 JIa pa3depar TSIXHOTO MPHIIOKESHHUE.

Huto enunH y4yeHUK He W3M0JI3Ba MOHATHETO NMPABOBI'bJEH NMapaJiesenunen.
Cuurame, ye Ou OWIIO TIPaBUITHO OIIE B METH KJIac Jia ce MOKa3Ba pas3linKaTa MEXIy
MOHATUSATA ,,Iapajienenunen’ u ,,ipaBObr'bJcH napanenenunesn’. JJMHAMUUHUAT Yyep-
TexX pemana nmpobdiaema 6bp30 1 HarenHo. 20 fera mo3HaBaT NupaMuaaTa, Makap 4e He
ce u3ydyaBa. EMMHCTBEHOTO JIFOOOMUTHO ONpezielieHNe Ha MIeCTOBI'hJIHATA MHPAMHUIA
e ,,imanka“. laTepeceH e (hakThT, 4e B MOATOTBEHUTE OT YYCHUIIUTE JUHAMUYHU Yep-
TEXH MPUCHCTBAT BTOpATa BEPCHS 3a IMOCTPOsIBAaHE Ha ,,yHHUBEPCATHUS YCIIOPETHUK ,
MPU3MH U TTUPAMU/IH, BKITFOYBAKY Oe3KpaiiHa Touka. B xemaHHeTo cH Ja mpeIcTaBsT
MO-CJIOKHU TMHAMHYHU YePTEIKH, 32 KOUTO TPEABIDKIAME J1a TH TIOATOTBUM CJIe/BaIlla-
Ta yuyeOHa TOIMHA, YISHUIIUTE Ca JIOMYCHAIH HIKOU TPEIIIKH.

MpoueHTHO pasnpeaeneHne Ha pesynTaTuTe oT TecTa
2 E_ 80.00%
S > 70.00% B poLeHT Ha
g s 60.00% nosHanute 6pos
g oee curypu npean
2 & 50.00% oByyeHneT ¢
> 9 40.00% Arc Cam
g ‘: 30.00% - B poLEHT Ha
5 5 20.00% W nosHanute 6pos
I T 10.00% curypu cnep
- 0.00% 1l : : obeyeHneTo ¢
Cc ’ Orc Cam
0 1 2, 3 4 5 6
Bpow nosHaTtu curypm

Ot xucrorpamara u (hakta, 4e Bb3MOKHUATE Pe3yNTaTH ca 1enute yrcia ot 0 10 6
(Tabmumm 4, 5), ce croOpassiBa, ye HE MOKEM Jla O9aKBaMe Pe3yITaTUTe OT TeCTa Ja
“MaT HOpPMaJHO pasmpesenenre. ETo 3amo mie u3cieaBaMe TOTyIeHUTe Pe3yinTaTH ¢
Hemnapa-MeTPUYHA KPUTEPHH.

Hexa osnaumm ¢ X=(X,, X,,...,.X,) ciyyaiiHara BEJIMYMHA, KOATO ONMCBa Opos
Ha no3HaTus BUI Gurypu ot yuenunure npeau oOyuenuero ¢ JII'C Cam, a ¢ Y=(Y,,
Y,,...,Y;;) Ja O3HaUMM CilyvaliHarta BEJIMYHMHA, KOATO ONMMCBA OpOs Ha MO3HATHS BHU[
¢urypu cien odyuenueto ¢ JII'C Cam. M3non3Bame o3HaUCHHUATA

ﬁXi ; i(Xl.—E)Z
— _i=l 2 _ =l 5
e T

— 2
kbaeTo X, 1 S¥ ca HeM3MECTEHH OLEHKH ChOTBETHO 38 MATEMATHUECKOTO OYaKBAHE
E(X) n nucniepcusta D(X). [Ipecmsitame
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w

7

37 45
X 2 27

Xy =Ll —=2919 Yy =L1—=5270 Ziu="1—=3667
37 ’ 37 ’ 45
37 — .2 37 _
> (X, -x) Y,~Ya)
Sf(z—i:l =3,188, S?zi":‘ =1,869,
36 36
45 _
2 (Zl. — 75 )
§; == ————=50955
44
Y ToIThJIBaMe Tabnuma 6:
Tabnuna 6
X | s
[penn obyuernero ¢ AI'C Cam 2,919 | 3,188
Cnen ooyuenuero ¢ JII'C Cam 5,270 | 1,869
Pasno3naBane Ha TpUMepHH QUTYpH 3,667 | 5,955

C nmomornra Ha F-Tecra Ha ®Ouriep 1mie mpoBepuM XUTIOTE3aTa:

H7:  Jducnepcusita Ha Opost mo3HaTH oTroBopu npeau odydyenuero ¢ JJI'C Cam e

0 > Y

paBeH Ha JucrepcusiTa Ha Oposi IO3HATH OTroBopH cies ooydenueto ¢ JJI'C Cam™
Cpelly XHUIoTe3ara

H?: ,,Jlucnepcusra Ha Opos noszHatu oTroBopu npeau odyudenuero ¢ JAI'C Cam e
pasiaruHa OT JUCIepCusaTa Ha Opost mo3HaTH oTroBopH ciien odydyenuero ¢ JII'C Cam®.

IIpecmsarame

2
F= S—)§ =1,705,
Y
a3a croiiHoCTTa Ha F-pasnpenenenuero Ha durep mpu HUBO Ha chrmtacue 5% u (36,36)
CcTeneHu Ha cBobona ¢ nomomnra Ha Maple namupame F, (36,36)=1,743.

Ot HepaBeHCcTBOTO F'=1,705<1,743 cneasa, 4e NpeNnoI0KEHUETO 3a elHaKBa JIUC-
Tepcus Ha pe3yaTatuTe npean u ciex ooydenueto ¢ [II'C He mpoTuBopeun Ha pe3yi-
TaTUTEe OT MpoBeAeHus TecT. CienoBarenHo TpaOBa Aa MpUEeMeM 3a BsIpHA XHUIIOTe3aTa
H v 1a OTXBBPIMM XuIoTe3ara H,° ¢ HUBO Ha chriacue 5%.

C nomornra Ha t-Tecta Ha CTHOICHT 32 €THOPOAHOCT MPH SAHAKBYU JTUCIIEPCUU TTPO-
BepsiBaMe XUIOTe3aTa
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H{:,,Cpennure apuTMETUYHU Ha Oposi MO3HATH OTroBoOpH ciiel o0ydenueto ¢ AI'C
Cawm e paBeH Ha CpEeTHUTE apUTMETHYIHH Tpeau ooyderueto ¢ JII'C Cam*

cpelry XUroresara

H/:,Cpennure apuTMETHYHH Ha OpOs TO3HATH OTTOBOPH clies] 00yueruero ¢ II'C
Cawm e MMo-ToJIsIM OT CPEAHHUTE apuTMETHUHH cien oodydennero ¢ JII'C Cam*™.

OOmuaT Opoif Ha YYCHHUIINTE, KOWTO Ca YJacTBaJIHM B M3CJICIBaHETO, ¢ 37 U € ei-
HaKbBB npeau u ciex ooydenuero ¢ JII'C Cam. CrnegoBarenHo mpmiarame t-Tecra 3a
W3BAJIKM C €/JHAKBA TOJICMUHA U TI0JTyYaBaMe

T= Xo Y, =6,448.
\/S;(n—1)+sf(n—1) [N
n+n-2 n n

[IpecmsaTame croifHOCTTa Ha pasmpenerneHneTo Ha CTIONEHT NP HUBO HA ChIVIA-
cue 0,1% n 72 crenenu Ha cBoGoza ¢ momomra Ha Maple n Hamupawme ¢, ) =2,888.
Ot HepaBeHCTBOTO 1=6,448>2,888 cnenpa, 4e ¢ HuBO Ha chrmacue 0,1% oTxBBpIsiME
Xuroresara 3a eqoponnoct Hy' u npemame xunoresara H,* . Toa mo3sossisa 1a TBbp-
nuM, ge m3nonsBanero Ha J[I'C Cam npu n3y4yaBaHe Ha YeTUPUBI'BITHALINTE TIOBUIIIABA
3HAYUTEITHO CPETHUS yCIIeX Ha YICHHIINTE.

C momora Ha Tecra Ha KomvoropoB-CMUPHOB TTpOBEpsIBAME XHUITOTE3aTa 3a YCTOM-
YUBOCT Ha PE3YJNTATHTE OT TEeCTa, T.€. Pe3yITaTUTEe OT TeCTa OMUCBAT €HAa W ChIIa
¢yHkmsa Ha pasnpenenenue. [IposepsBame xumoresara

H/: OyHkumsTa Ha pasnpeseseHne Ha 6post mosHaru Gpurypu F "(?) penn 00yye-
aueto ¢ JII'C Cam cpBniaga ¢ pyHKIHATA HA pasnpeneicHue Ha Opos Mo3HaTH GUTYpu
F\(t) cnen o6yuenmero ¢ JIIC Cam*

CpeIIy XHIoTe3ara

H:  ®yHkiusTa Ha pasnpencneHne Ha Opos mosHatd ¢urypu F "(t) mpenn o0y-
genneto ¢ JJI'C Cam e pa3inuaHa oT GYHKIUATA Ha paslpeneicHue Ha Oposi TO3HATH
¢urypu F(1) cnen o6yqennero ¢ JINC Cam™.

Jla 03Ha4MM C p, BEPOATHOCTTA yYEHUKBT 1A € MO3HAI k Ha Opoii purypu. OyHKu-
STa Ha pasIpe/esiecHrue Ha Opost X Ha TIO3HATUTE OT yUYEeHUIUTe Qurypu e F (x) = 2 Dy

ITombnBame Xy<x
Tabmnuna 7

Bpoii mo3Haru ¢urypu 0 1 2 3 4 5 6
TIpenu o6yuenuero ¢ II'C Cam 3 8 5 5 6 9 1
Cnen ooyuenuero ¢ II'C Cam 0 1 2 2 2 4 26
F,(x) 0,081 | 0,297 | 0,432 | 0,568 | 0,728 | 0,973 | 1
Fy(x) 0 |0,027 0081 [ 0,135 0,189 | 0,297
|FX (x)-F, (x)| 0,081 | 0,270 | 0,351 | 0,432 | 0,540 | 0,675 | 0O
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C xpurepust Ha Konmoropos-CmupHOB Iipu HUBO Ha cberiacue 0,1% nposepsiBame
F
xunoresara H, cpery xunoresara H, .
Or rabmuua 7 namupame D, , = sup|F ()= F, (x)| =0,676 u npecMsaTame
X

p="2p, = /ﬂ.0,676=2,906.
n+n 37+37

3a croitHOCTTa Ha pasnpezeneHnero Ha Kommoropos npu HuBo Ha cbriacue 0,1%
Hamupame f, .. 1=1 ,95 ¢ momorra Ha Maple. Ot HepaBeHcTBOTO D=2,906> 1,95 cnen-
Ba, 4ye Tpﬂ61§a J1a OTXBBPIIMM XHUIIOTE3aTa HOF U Ja INpUEeMEM XHIIoTe3ara HIF. Tosa
MO3BOJISIBA J]a TBHpANM, e m3non3BaHero Ha JI'C Cam mpu m3ydaBaHe Ha BUa Ha
YETHUPUBTBIIHUIIUTE MTPOMEHS (PYHKIHUATA Ha paslpeesieHue, KOsITO OMUCBA TOIyYe-
HUTE pe3yaTaru npu tecta. OTYUTANKH, Ye MpuexMe XUIoTe3ara ,,CpeHHT YCIex ce
yBEIMYaBa NP M3ydyaBaHEe BHUJA HAa 4eTHpUbIbiHuUUUTE ¢ nomoura Ha JI'C Cam®,
MOJKEM JIa TBBPAMM, Y€ (PYHKIUSATA Ha pa3Ipe/ICIICHUE Ce IIPOMEHS TaKa, Y€ CTCIICHTa
Ha YCBOSIBAHC HaA IMOHATUATA 3a BUJIda HA YCTUPUBI'BJIHUINUTE CC IMOBUIIABA.

C nomorira Ha Tabnuia 8 u F-Tecta Ha ®uiep nmposepsiBamMe XUIOTe3ara:

H: ,JlucnepcusTa Ha Oposi HO3HATH OTTOBOPH 3a BHJIAa HA YETUPHBI'BIHULIUTE €
paBeH Ha AucrepcusTa Ha Oposi TO3HATH OTTOBOPH 33 BHU/a HA MHOTOCTEHHUTE"

Cpelly XHIoTe3ara

H: ,,JlucnepcusaTa Ha Opos NO3HATH OTTOBOPH 3a BU/JA Ha YETUPHBIBIHUIUTE €
pasiuueH OT IUCIepCUsiTa Ha OpOost MO3HATH OTTOBOPH 32 BHUJIa HA MHOTOCTCHHUTE .

Tabmuna 8
bpoii no3naru urypu 0 1 2 3 4 5 6
Bpoii Ha yueHHHTE, MO3HATN YeTUPHBIbIHUINTE | O 1 2 2 2 4 |26
Bpoii Ha yueHuuuTe, Mo3HaIM MHOIOCTEHUTE 6 1 1 2 4 5 |18
IIpecmsarame
S2
F=—2=3185,

L=
Y
a 3a croifHoctTa 3a F-pasnpenenenuero Ha Puiuep npu HUBO Ha cbracue 0,1% u
(36,36) crenenu Ha cBoGOaa ¢ momomnra Ha Maple namupame F, ,,,(36,36)= 2,888. Ot
HepaBeHCTBOTO ['=3.185>2,888 cnenpa, ue TpsAOBa Ja OTXBBPIMM XHIIOTe3aTa H 1 1a
npuemMeM xunoresara H °.
C momomna Ha t-Tecra 3a eTHOPOTHOCT MPOBEPSIBAME XHUIIOTE3aTa
H/",,CperHuTeapuTMETHYHU HAOPOSA IO3HATH OTTOBOPH 3a BU 1A HA Y€ TUPU BT bIIHULIU-
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TeepaBeHHACPEIHUTEAPUTMETHIHHHAOPOSATIO3HATHOTTOBOPH3aBHIaHAMHOTOCTEHUTE
Cpely XHIoTe3ara

H/: “Cpennure apuTMETHYHH Ha OpOs TO3HATH OTTOBOPH 32 BUJIA HA YETUPUBIBII-
HUIUTE € TIO-TOJISIM OT CPEAHHUTE apUTMETHYHHU Ha OpOst TO3HATH OTTOBOPH 32 BUA HA
MHOT'OCTEHHTE" .

OO01muAT Opoif Ha yYEHUIINTE, KOUTO Ca yYacTBAIIM B U3CJIEIBAHETO, € 37 U € e/IHa-
k6B npean u cien ooydenueto ¢ J{I'C Cam. Ot n = 37 cnenga, 4e TpsaOBa qa mpuiarame
t-Tecra 3a 3BaJKy C eJHAKBA TOJEMHUHA U pa3indHu aucnepcuu. [Ipecmsitame

T= Yu—Zn =2.296.

IS7 Sz
n n

U 32 CTOMHOCTTA Ha pasnpeneieHneTo Ha CTiofeHT npu HUBO Ha cwrtacue 0,1% u 72
CTeleHu Ha cBoboza ¢ nomomira Ha Maple namupame ¢, ), = 3,207. OT HepaBEeHCTBOTO
T =2,296 < 3,207 caena, 4e NpeaIOIOKEHUETO 32 €AHAKBU CPEIHU PE3YNITATH NpU
pas3no3HaBaHEe HA BU/A HA YETUPUBI'BIHULINTE U BHJIa HA MHOTOCTEHUTE HE IPOTUBOPE-
YM Ha Pe3yATaTHTE OT IpoBeneHus TecT. CienoBaTeaHo TPsAOBa Ja MpUEMEM 3a BsipHa
xumoresara H ' u 1a oTxBbpiuM xunoresara H* ¢ Huo Ha cwrmacue 0,1%.

C nomoma Ha Tecra Ha KonmoropoB-CMupHOB NpoBepsiBaMe XHUIIOTE3aTa, 4e pe-
3yATaTUTE OT TECTa 3a pa3lo3HaBaHE HA BUJA HA YETHPUBI'BJIHULINTE U BUAA HA MHO-
TOCTEHHUTE C€ ONMCBAT C eJHa W chblua (yHKOMs Ha pasnpexnenenue. e pasriename
XHUIoTe3aTa

H,: ,,OyHKIMsTA Ha pasmpesielieHne Ha 6posi TO3HATH YeTUPHBIBIHALN F, (1) ChB-
naja ¢ pyHKUMATa Ha pasnpeeNeHue Ha Opost O3HATH MHOTOCTEHHM F,(1)

CpelLy XUIoTe3ara

H:  ®ynkuusTa Ha pasnpeneneHrue Ha OGPos TO3HATH YETHPUBIBIHAIN F W) €
pasnuyHa OT GyHKIMATA Ha pasnpeeneHue Ha Opost O3HATH MHOTOCTEHH F,(1).

Jla 03Ha4UM ¢ p, BEPOATHOCTTA YYEHHKBT JIa € MO3HAI k Ha Opoii purypu. OyHk-

LUATA Ha pas3NpeaereHneTo 3a 6pos x mo3Hatu purypu e F, (x) = 2 Dy -

ITonbnBame Xyp<x
Tabmnuna 9
Bpoii no3uaru Gurypu 0 1 2 3 4 5 6
Ipenn obyuernnero ¢ II'C Cam 6 1 1 2 4 5 18
Cren obyuennero ¢ JII'C Cam 0 1 2 2 2 4 26
F,(x) 0,162 | 0,189 | 0,216 | 0270 | 0,378 | 0,514 | 1
Fy(x) 0 0,027 | 0,081 | 0,135 | 0,189 | 0,298 | 1
|F,(x)—F,(x)| 0,162 | 0,162 | 0,135 | 0,135 | 0,189 | 0,216 | 0
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C xpurepust Ha Konmoropos-CmupHOB Iipu HUBO Ha cberiacue 0,1% nposepsiBame
F
xunoresara H, cpery xunoresara H, .

Or Tabnuua 9 namupame D, , =sup|F,(x)—F,(x)|=0,216 u npecmsarame

D= " p = 3737 §216=0,93.
n+n 7 37+37

3a cToitHOCTTA Ha pasmnpeneneHueTo Ha Kommoropos npu HuBo Ha chriacue 0,1% c
nmomortnTa Ha Maple Hamupame tooor= 1,95. Ot mepasenctroro D=0,93<1,95 nomyuana-
Me, e MPEJIIOJIOKECHUETO 32 ¢IHAKBY (QYHKIMH Ha pa3npe/ieieHue Py pa3no3HaBaHe
Ha BHJa HA YCTUPUBI'BJIHUIUTEC U BHUJa HAa MHOI'OCTCHHUTEC HE NPOTUBOPCUN HA PE3YII-
TaTuTe OT MpoBeneHus TecT. ClieoBaTeTHO TPSOBA J]a MPHEMEM 3a BSIpHa XHUITOTE3aTa
H/ v na orxbpnum xumnoresara H [ ¢ HuBo Ha cwrmacue 0,1%. Taka nonyyasame, ue
(dyHKIUHUTE Ha pasIpeieNieHne, KOUTO OMTUCBAT PE3yJITaTHTE OT TECTOBETE 32 pa3lo3Ha-
BaHC Ha BHJa HA YCTUPUBI'BJIHUIIUTE U HA MHOT'OCTCHHUTE, Ca €THAKBU.

Ot WHINBUAYAJTTHUTE PE3YJITATH HAa BCCKU CIUH YUCHHUK € BUIHO, Y€ BCCKU OT IIC-
TOKJIACHULIUTEC, y4aCTBalllu B y‘-Ie6HI/I$I mpouec, nmoBuiliaBa HUBOTO HAa 3HaHUATA U JTU-
TUTAJIHUTE CY KOMIICTCHINU B 3aBUCHMOCT OT MHTCJICKTYaJIHHA CU ITOTCHI A U BJIO-
JKEHUSI TPYL.

Junamuunume yepmedsicu u DGS Sam mooiceme oa usmeziume om cieoHus aopec:

http://azbuki.bg/editions/journals/mathinfo/contents/22-matematics/
matharticles/1213-matematika-i-informatika-knizhka-3-godina-1vi-2016
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CREATIVE ACTIVITY STIMULATION
OF BILINGUAL STUDENTS BY DYNAMIC SOFTWARE

Abstract. Accounting for the specificity in teaching of romani students
(insufficient knowledge of Bulgarian language, differentiation of the emotions
as leading in knowledge formation), in the conditions of bilingual education the
authors propose a support to the acquaintance with geometric figures applying
dynamic geometric software. The approach is with already proved advantages
in all stages of the mathematical education: saving of time for producing figures;
increasing of student interest and activity during the educational process by the
possibility of making experiments on figures; creation of a media to develop
heuristic skills in teaching; support of creative activity.
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