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Pe3ome. Onmcanu ca XapakTepHUTE OCOOCHOCTH Ha OHJIAMH ChCTE3aHUETO
,» VIVA Maremaruka ¢ KOMIIOTHP®, OpraHu3upaHo oT MHCTUTyTa o mMareMaTHka
n nHpopMaTHka Ha bbarapckara akagemus Ha Haykute, Cblo3a Ha MaTeMaTHIUTE
B bwarapus u tenexomyHukannonHata kommaHus VIVACOM. Hampasena e
KJIacuuKalys Ha 3aJaduTe Cropex BHAAa Ha orroBopute uM. OOChIeHM ca
MIPEIOCTaBsIHUTE KbM HIKOM OT 33JauuTe IoMoHu daiinose Ha GeoGebra, KOnTo
ca CPEe/CTBO 3a CIHOBPEMCHHOTO pa3BHTHE Ha JAWTUTAJHATA M MareMarHyeckKara
KOMIICTCHTHOCT Ha Yy4YeHHMIHTe. I[IpeicTaBeH € aHaliM3 Ha pe3yNTaTHTe OT
CBCTE3aHUETO, IPoBeIeHo Ha 25 anpui 2020 roguHa.

Kniouosu — Oymu:  OHIIAMH ~ CcbCTE3aHME;  JMIMTANHA  KOMIIETEHTHOCT;
MareMatuyecka kommereutHoct; Covid-19; GeoGebra; PISA

BnBenenne

Omnnaiin cecTe3anueTo ,, VIVA maremaTrka ¢ KOMITIOTEP  O¢ IPOBEICHO 3a MPBHB
bt mpe3 2014 ronuna. To Oe opranm3upano ot MHCTUTYTa 10 MaTeMaTuka U MH-
¢opmaruka Ha bearapcka akagemus Ha HaykuTe, Cblo3a Ha MaTeMaTuuTe B bbi-
rapust u TenekomyHukanronnara kommnanus VIVACOM (Kenderov & Chehlarova,
2014), (Kenderov & Chehlarova, 2015b) upe3 cnenmanHo pazpaboTeHa 3a 1ei-
ta margopma Viva Cognita (Branzov, 2015). [Ipuunnara 3a 3amouBaHe Ha TOBa
chcTe3aHue Oe JKeaHMeTO Aa C€ 3albJHM, TIOHEe OTYacTH, eJHa Mpa3HWHA B Ma-
TeMaTHyeckara rpaMOTHOCT Ha ObirapckuTe yueHHnu. ChIacHO MOCTaHOBKHUTE
Ha nporpamara PISA 3a MexayHapoiHO OLEHsIBAHE HA YUCHHUIIM MaTeMaTHYecKara
IPaMOTHOCT JHEC BKJIIOYBA M YMEHHETO Jla C€ M3ION3BaT COPTYCPHH CHCTEMH 3a
OopaBeHe ¢ MaTeMaTHYeCKH OOEKTH, BKIIOYMTEIIHO M 3a PElIaBaHEe Ha 3aJayd C
MpakTHYecKa HacOYeHOCT. JIumcara Ha TakuBa yMEHHS € elHa OT NMPUYUHHTE 3a
HE33/I0BOJIUTENTHOTO MPECTaBsHE HA ObJIrapCKUTe yUSHHULM B olieHsIBaHeTO PISA.
OcBeH TOBa yCBOSIBAHETO U M3IIOJ3BAHETO HA TAKMBA COPTYEPHH CHCTEMH OTKPUBA
BBH3MOKHOCT 3HAYMTENIHA YACT OT MaTeMaTHYeCKUTE UJCH, IIOHITUS U (DAaKTH Ja ce
YCBOSIBAT Upe3 eKCIIEpUMEHTUPaHe — TaKa, KaKTO Ce U3y4YaBaT BCUYKH €CTECTBEHU
HaykH. KakTo mie cTane sicHO Mo-101Ty, CbCTe3aHUETO JOMIPUHACS U 3a Pa3BUTHE Ha
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JUTUTATHATA KOMIIETEHTHOCT Ha YYCHHIIUTE, KAKTO U 3a IMOCTUTAaHETO Ha PeMIia
JPYyTH 1IN,

OO0sIBEHOTO M3BBHPEHO MOJOKEHUE BbB Bpb3Ka ¢ Oonecrra Covid-19 nokasa
[0 HOB M HEOYaKBaH 3a OPraHU3aTOPUTE HA ChCTE3aHHUETO HAYWH, Y€ TO HAUCTH-
Ha ¢ HeoOXOAMMO. 3HAUMTEIIHA YacT OT ChCTE3aHUATA OT KaJICHIApHUS TUIAaH Ha
MOH 3a y4eHuiu 0sixa OTJIOKCHH WIA OTMEHEHH, HO HAJIOKCHHUTE OIPaHUYCHUS
HE U3KII0YBaxa Bb3MOXKHOCTTA 33 MIPOBEXK/IAaHE HA OHJIAHH ChCTE3aHUE, MPU KOETO
YYaCTHUIMTE paOOTST BKBIIY U U3MPAIIAT PEIICHUSATA CH 110 HHTepHET. Taka Ha 25
anpwui 2020 1. Oe MPoBeCHO MOPETHOTO U3aHKUE Ha OHJIAHH ChCTe3aHUETo ,,VIVA
MaTeMaTHKa ¢ KOMITIOThD .

1. OcoGeHocTH HA OHJIANH ChCTE3aHUETO ,, VIVA MaTeMaTika ¢ KOMIIOTHP

B omnmnaiin cbere3anueto ,,VIVA MaTemMaTtuka ¢ KOMOIOTBHP ™ y4acTBaT yUCHUIIU
ot I no XII xnac. Te ca pa3neiieHu B IeT rpylu — I10 JBa Kiaca B rpyna. Beeku
YUYaCTHHUK ToJTyyaBa padoTteH nucT ¢ 10 3amaun, 3a penraBaHeTo Ha KOUTO pasmoia-
ra c 1 gac. [To3BoneHO € N3MOI3BaHETO HA BCIKAKBH MTOMOIIHHU Marepuanu. Ocobe-
HOCT Ha ChCTE3aHUETO € MPEeJOCTAaBIHETO KbM 3aJjaunTe Ha (haiyioBe, n3paboTeHN
cbe copryep GeoGebra (Hohenwarter, Hohenwarter & Lavicza, 2009), ¢ yusito
MOMOII] 33/1auaTa MoXe Ja ObJie U3clieiBaHa U peleHa. ToBa ocUrypsBa peaaus3u-
paHeTo Ha e1Ha OT MHOTOTO LIEJIM Ha ChCTE3aHUETO — MOMYJIIPU3UPAHETO HA TAKbB
BUJ CTICUATIM3UpaH coPpTyep U Ha KOHKPETHU 00pa3oBaTeNHN pecypcH, pazpado-
TEHH C HETO.

Crnopes BH/la Ha OTrOBOpa 3a/1a4NTe B ChCTE3aHNUETO C€ PA3JENIT Ha TPU BUJA!
3aa4M ¢ n30MpaeMu OTTOBOPH, OT KOUTO TOYHO €IMH € BEPEH; 3aJa4u ¢ nu3bupae-
MU OTTOBOpH 0e3 (prkcupane Ha Opos Ha BEPHUTE OTTOBOPH; 33/1a4l ChC CBOOOICH
otrosop (Gachev, 2015). CBOOOTHHST OTTOBOP € YHCIIO, TPU HEOOXOAUMOCT € TO-
COYEHO C KaKBa TOYHOCT J1a ObJie 3amucaHo.

[Tpumep 3a 3amaya ¢ n30MpaeMu OTTOBOPH, OT KOUTO TOYHO €AMH € BEepeH, €
Bamaya 1 3a VII — VIII knac: Kost om mpume omceuku e ¢ Hai-eonsama ovixcuna??

o Yepsenara |
o 3elleHaTta
o Cwuudra
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3a MOJIy4aBaHC Ha BEPHUA OTTOBOP MOKE Aa CC M3MO0JI3BA IIPEAOCTABCHUSAT 110~

cm
MoteH ¢aiin. [Ipu akTHBHpaH HHCTPYMEHT / (3a U3MepBaHe Ha ABIDKMHA Ha
00€KT) LIpaKkBaMe IMOCJICA0BATEIIHO BbPXY AaJCHUTE OTCEUKH. [10sIBABAT ce IBbJIKU-
Hute Ha orcedkute (¢ur. 1). C Hali-ronsgMa IbJDKMHA € YepBeHATa OTCEUKa.

®urypa 1. M3non3Bane Ha MHCTPYMEHT 3a ABJDKHHA Ha OOCKT

Jpyr HauWH 3a pelaBaHe Ha Ta3uW 3a]a4a € Ja IpaKHeM BbpXy pyOpukara View
(M3rnen) na momoIuHus ¢aitn u B magamoTo MeHo (ur. 2) na nzdepem, mak cbe
mpakBase, pazaen Algebra. BinsiBo oT reomeTpuuHUsl po3oper ce oTBaps Ipyr
npo3opel, HaJ Koito numie Algebra. B Hero ca ykaszaHu ABJDKUHUTE HA TPUTE OT-
ceuku (¢ur. 2). Buxkna ce, ue uepBeHara OTceuka € Hal-IbJra.

il Edt View Cptions Tools Window Help Fle £6¢ ey Opfors Tosks Window Felp
R :'ﬁbhrl CirivShifieA N s EALAVERTG @'-_\_\. apc w2 g  Dlatance orLength

i+ Spreasheet Cir+Shifs | ™ = L e n ‘Sefacttwo ponts. b segment, pt
¥ El* il cas CltsShif+K ¥ Algebea X > Graphics
= - 8 Segment |Ewe av|B ) Sl v &g
W W Graics bl ® 1= 1L04SI61047137261 |

di Graphics 2 Ciri+Shifi+2 @ g= 17T 2800

& 30 Graphics CiivShi ® h= 1081645342638106

o Comstnuction Protecal  CirisShifieL
&, Probebilty Caeuiator  Ciri+ShinP
- Heybosd

Input Bar

3 Layou

{3 Retesn Views Cire? T
Recompute Al Cbjects Cli+R | VS | 1= 1412 2 5

®urypa 2. M3non3saHe Ha anreOpuyueH mpo3oper]

3ajauara MOXKe JIa Ce Pelr U ¢ Teopemara Ha [Turarop. CuHATa OTCEUKA € XU-
NOTEHY3a Ha NMPABOBIBIEH TPUBIBIHUK C KATETH 6 n 9 enuauiy. ClieqoBaTeIHo
KBAaJparhT Ha [JbJDKAHATA HA CUHATA OTCEYKA € 6°+9° =117. o nonoben Ha-
YUH HAMUpaMe KBaJpaTHTe Ha IbIDKMHUTE Ha IPYTHTE BE OTCEUKHU: 3a YepBEHaTa

2 2 27 0
nomyuaame 1°+11" =122, a 3a zenenara 10 +4° =116. OtHoBO cTHramMe 10
M3BOJIa, Y€ YEPBEHATA OTCEUKA € Hal-IbJIra.
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3amaya 9. 3a I — IV knac e ¢ nuzdupaem oTroBop, 6e3 GpuKcupane Ha Opos Ha
BepHHTE oTroBopu: C nunasama ¢ghueypa ca nokpumu mpu Keaopamuema om Yuc-
noeama mabauya. Ako eoHomo nokpumo uucio e 26, coopvm Ha mpume ROKpUMu
yucna mooice da e:?

1[2]s]4]s][s][7]s] o]0

111213 14] 15[ 16] 17| 18] 19] 20
O 45 21|22] 23] 24] 28] 26] 27 28] 20| 30
0 48 3132 33| 34| 35 | 36| 37| 38| 30| 90
D?z 41| 42) 43| 44|45 46| 47| 48] 49| 50
a 75 1|52 |83 | 54|55 | 56| 57] 58|00
0 78 61 |62 |63 | 64|65 |66|67|6s|oo| 70| °
U 81 TUI72)73 | T4|75|T6 |77 |TR| 79| 80
O 85 81 (82 (83 8485 [86[87] s8] 80 00
O 108 o1 v2| 93] 04 0s] 06| 97| o8] 9ufi0n

B mpenocraBenust moMmorieH Qaiiyi KbM 3aja4arta JuiaBara GuUrypa Moxe Ja
ce MecTu (Upe3 BIIaueHE W 3aBbPTAHE C MUIIKATA) H JIa 3aeMe POU3BOIHO MSCTO
B P/ WK B KOJIOHA OT Tabmuiara. O4akBa ce yUEHUKBT JIa PasIloNoKH JIHIaBara
(urypara Taka, e ga ChIbpiKa YUCIOTO 26 ¥ Jla HAMEPU CyMara Ha TOIaTHAINTE
B Hesl Tpu uncia. Pa3dupa ce, ToBa MOXKe J1a Ce HaIllpaBH 110 MHOTO HAUYWHU W 3aTO-
Ba BEpHHUTE OTTOBOPH ca MoBeue oT efuH. OTMETKUTE Ha MPEITIOKESHUTE 3a U300p
OTTOBOPH C€ TIOCTaBAT B KBAJIpaT4yeTa, 3a pa3jiuKka OT OKPHKHOCTHTE B MPETHUS
npumep. OCcBeH ToBa ce AaBa ykazaHueTo Mooweme da nocouume nogeue om eout
omeoeop. YUaCTHUIIUTE MOraT €KCIEPUMEHTAIHO J1a CTUTHAT 10 uuciara 48, 75,
78, 81, 108 (¢wur. 3).

1 {1213 |14]1s]16)17 hiad S50 s o] Bl B4l 14| 15[ 16] 17| 18] 19] 20
21 [ 22|23 [24] 28] 26] 27 22123 24 EESOEEN 2° 24| 251 26) 27] 28] 29| 30
2 3438 7

31|32 |23 |34 ] 35| 36| 37 11351541 38| Sapora8 34| 35| 36| 37| 38| 30| 40

A1 (4243 | 34| 45| 40| 47 4| 45| 46| 4T 48] 49] 50

4| 5p6] 7| 8 4|s5]6]7]|8 4|5]16|] 7|8
14]15)16l 17] 18 14| 15]16] 17| 18 14150 16] 17| 18

24| 25| 26] 27| 28 24|25 26 27| 28
24) 250 271 28 34| 35| 36] 37| 38 34|35) 36| 37| 38
3435|3637 38 a4 45| 48] 47] 48 a4 |4s|d46] 47| 48
44| 45| 46| 47| 48 34 (35| 56| 57|38 £4185|36|57| 58

®durypa 3. [IpencraBsHe Ha BH3MOKHOCTUTE C TIOMOTITHAS (paiii

3amaga 10. 3a VII — VIII kmac e cbe cBoOOmEH OTroBOp: Bwvé hupma 3a npous-
600CMB0 HA NAACTIMACOBU U30ENUS e NONYYUEHA 3A56KA 3a NPOU3BOOCEO HA 20NAM
Opotl cvoose ¢ mecmumocm (obem) 1 umvp u ¢ popmama Ha npas KPbveos YuiuH-
0vp (¢ OvHO, HO be3 kanak). C yen uKoHOMUSL HA MaAMepua, nPou3so0Umesim UcKa
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0a HanNPasu NOBLPXHUHAMA HA CHAA KOIKOMO ce Modice no-maika. Kaxve cnedea da
e duamemvpvbm Ha ObHOMO HA CbOd (68 canmumempu), 3a 0a 6v0e HOBLPXHUHAA
Hav-manka? 3anuweme omao60pa ¢ MouHocm 0o cmomuume."

Enun usmien ot nomouuus ¢aiin e nokazan Ha ¢ur. 4. B aareGpudnus nposzo-
pell ce BIKIAT o3Ha4eHus Ha uucna V', ', h, touka O (O, 0, 0) , Touka A (0, 0, h)
u osnauenunero @ 1000. Byksure V', I, h B reomeTpusTa Hali-4€CTO CE U3MON3-
BaT 3a O3HAYaBaHe CHOTBETHO HA 0OEM, HA PAJIMyC Ha OKPBKHOCT U HA BUCOYHMHA
Ha 00eKT. B Hamms ciyvail 3aja4ara € 3a NWJIMHIBD M CIEBA JIa OYaKBaMme, ye:
V' e merousr 06em, I' € paMyCchT Ha OCHOBATa, a /I € BUCOYMHATA HA LIAJIMHbPA.
Koraro nokasasemnbT Ha MULIKATa CE 3a[bPKH T10-IbJITO BbPXY O3HAYEHUETO a: CE
nossiea naamac Cylinder a Cylinder(A, 0, I’) . Ilpu M3IbIIHEHNE HA KOMaH 1aTa
Cylindel'(A, O,V) GeoGebra nocTposiBa NpaB MWIMHIBDP C HEHTHP Ha J0JIHATA
OCHOBa B To4Ka O, IIEHTHP Ha rOpHaTa OCHOBA B To4Ka A U paauyc I'. To3u 1uiiH-
Ibp € OHAIVIEeH B TPUMEPHUs rpaduueH mposopel. GeoGebra e nana uMme a: Ha
TO3M LWJIMH/IBP U € 3anmucajia Herosus o0em B anredpuunus nposopen a. 1000.

File Edit View Options Tools Window Help

R AL D OIO) £ N

b Algebra 1| v Graphics 1| ¥ 3D Graphics

® Vv=1000 [ VYR Al ACY Dy (I~

® r=6.65 :
h=7.198

® 0=(0,0,0)

® A=(0,0,7.198)

@ a: 1000

[Cylinder a: Cylinder(A, O, )|
der(A, 0.1)||

®

V =1000

®durypa 4. [IpoyuBane Ha TOMOIIHUS (aiii

B nByMepHHs rpadrueH Opo30pel] BUKIAME JBa BEPTUKAIHY IUIH3rada H eIuH
KPBI, 32 KOHTO cJle[Ba 1a 04aKBaMe, 4e € OCHOBAaTa Ha UIMHAbPA. EIMHUAT T3~
rad € 3a ooema V' wa nunmuabpa u € nocrasel B nonoxkenne ¥ =1000, koero e
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CKBUBAJICHTHT B KyOMUECKN CAHTUMETPH Ha 00eM OT eauH nuThp. llpu pemasane-
TO Ha Ta3M 3a/1a4a 00EMbT HAMA J1a CE MEHH M TOYKara BhpXY IUTb3rada 3a V ime
CTOM HETOJBM)XKHA. BTOPHST murb3rad e 3a paanyca I' Ha OCHOBaTa Ha LMJIMHIBPA.
Karo MecTuM TOUKara Ha TO3M IUIB3rad ,,HArope-HaAoIy , ce MPOMEHs CTOMHOCTTA
Ha paguyca r. [lpu HapacTBaHe Ha 7 KPBI'BT B ABYMEPHHUS rpadUueH MpO30per
ChLIO0 HapacTBa. EAHOBpEMEHHO ¢ TOBa c€ MEHU M LWJIMHABPHT B TPUMEPHUS Ipa-
¢uueH nposopeu. PannychT Ha ocHOBara My pacte, HO HEropara BHCOYMHA Ha-
MaJisiBa, IIPY TOBa M0 TaKbB HauuH, 4e 00eMbT My octaBa nocrosuen @. 1000.
[IpuunHara 3a ToBa MOBEIEHHUE € JIECHA 32 OTKpUBaHe. 3abpKaMe MoKazajela Ha
MHUILKaTa BbpXy OykBaTa / B anreOpuuHus npo3opel Ha ¢aiina. [losBsiBa ce Haxa-

nmuc Number h —.

nr
Taka, ye 00eMbT /1a € BUHATU €IUH U chil — V.

Ka3aHOTO JOTYK HM MO3BOJIABA Ja IVIelaMe Ha IIOMOLIHMS KaTo Ha HHCTPYMEHT
3a NOCTPOSBAHE HA BCHUKM Bh3MoxkHH nuuHapu ¢ obem 1000cm”. Cpen Tax me
THPCHM LUUTHHAED, 3 KOIMTO cyMaTa OT OKOJHATa MOBbPXHUMHA 277 M IuLEeTo
Ha OCHOBara 77~ ¢ Bb3MOXHO Hali-Manka. 3a 1enra 100aBsaMe B ITOMOIIHUS (aii
OlIIE €JJHAa KOMaH/a:

S=2nrh+7r"2, KOATO ,ka3pa“ Ha GeoGebra npu 3amaneHo I' 1a mpecMeTHe
ancnoro S =27rh+ r” . Crel M3IIbIHEHHETOB aNreGPUIHNS IPO30PELL Ce MOSBSIBA
CTOMHOCTTa Ha ThpCEeHaTa NOBbpXHUHA S (¢ur. 5).

CHCIIOBaTCJIHO IIpy 3a1aJICHO 7 BUCOYHHATA CC€ ONpPECACIA

® V=1000 » Algebra X[ |~ Graphics | b Algebra X | ¥ Graphics
®r=75 ® V=1000 n .| ® V=1000 |
h=5.659 ® r=6.85 ® r=6.85
® 0=(0,0,0) h=6.784 h=6.784
® A=(0,0,5.659) @ 0=(0,0,0) Mt
® a: 1000 @ A=(0,0,6.784) Sa=kan
S = 443.381 b4 a--mo.ol : @ A=(0,0,6.784)
a @® a: 1000
SEATeI02 S = 430.382
® =685 b =6.828 ®r=685

®urypa 5. JlombiaBaHe Ha TOMOITHUS (aiii

Ilpu r=7,5 tae §=443,381. C mecrene Ha ToukaTa BEPXy ILIB3rada 3a r
roadupame TakoBa MOJIOKEHHE, TP KOeTo S ©Ma MUHHUMAaJIHA CTOWHOCT. PesynTar
oT TakoBa pbuHO Thpcene € S =439,382 , nonyuen npu = 6,85 .

3a 10-TOYHO HAMUPAHE HA PaJUyCa HA ONTUMAIHUS IIUIHHIBD MOKEM Jia U3-
[0oJI3BaMe KOMaHJara M1n1m12e(< Dependent number >, < Free Number >)
3a HAMUpaHe Ha MUHUMAJIHA CTOMHOCT Ha BEJIMYMHA (KaTO Hanpumep S), KOoATO
C€ M3MEHA, KoraTo ,,CBOOOJHATa™ MPOMEHJINBA 7 TIPUEMa PA3TUYHH CTOMHOCTH.
B Hamms cioyyail komanaara usrexaa Taka: Minimize(S, ). Usnbanenuero Ha
KOMaH 1aTa 100aBs €IMH HOB PEJl B areOpuUHHs TIpo3opell 3a uncioto b = 6,828 .

41



Iemwvp Kenoepos, Tonu Yexnaposa, I'eopeu ['aues

To e paauychT HA NWIMHABPA C MUHUMAJIHA CTOMHOCT Ha S. AKO cera B KOMaH[I-
HUS peJl HAITMIIEM M M3ITbJIHMM KoMaHaara 7 =b (Ipu koeto cToiHOCTTa Ha I B
nomomHus (aiin craBa pasHa Ha b = 6,828), monyuasame S =439,378 . Camusar
ONTHMAJIEH [IIIMHILD € n300paseH Ha dur. 6.

b Algebra X | * Graphics
@® Vv =1000 | R
® r=6.828
h=6.828
@® 0=(0,0,0)
@® A=(0,0,6.828)

® a: 1000

S =439.378

b=6.828 r=6.828

e |

®uypa 6. [Ipeacrassse Ha pelIEHUETO

UHTEpECHOTO TIPH HETO €, Y€ PajuychT Ha ocHoBara ¥ = 0,828 e pasen na
Bucounnara /1 =6,828. 3a nuamerbpa Ha ocHoBara momyuasame 13,656 . Karo
OTIrOBOP CIIE/IBA JIa 3amuiieM uucioro 13,66 .

3anadara Jomycka, pasbupa Ce, M YMCTO MaTeMaTH4eCKo pelieHue. Karo

“MaMe TIpEIBH, Ue h=—2, 3a MOBBPXHMHATA S HA LUIMHABPA IOIyYaBame

2

2 2

S =2zrh+7nr =—+7r". Che cpeicTBaTa HA MAaTEMATHYECKUS AHAJIH3 CE YCTAHO-
r

2 o
BsBa, 4c (I)yHKI_II/IHTa S =—+7r uMa MUHHUMYM, KOUTO C€ JOCTHUI'A, KOI'aTO IPO-
r

W3BOJIHATA VI € paBHA Ha HyJa. ToBa craBa npu /' = 3|— . Karo mocrtaBuM Tasu CTOM-
T

HOCT Ha ' BB popMmysiara 3a § , mosryuaBame, e ThPCEHATa MUHUMAJIHA CTOMHOCT

na S e Wal?t.

Jlo chlust M3BOJI MOXKE Jla Ce CTHTHE M 0e3 M3IO0JI3BaHE Ha MPOWU3BOJHH Ha
¢yuknus. Jloctarp4yHo € J1a 3a0eJIeK1M, Ue € B CHIIa ThKISCTBOTO

2
V
War =3WaVir=|r-3— (72'}’+2\3/72'2V),
T
KOETO CC T0Ka3Ba C HeHOCpeI[CTBeHa HpOBepKa. HpI/I r 2 0 HU3pa3bT B AsACHATA YaCT

€ HeOTPHIIATEJIEH U CTaBa Hylla camo 3a I = 3(— . ClieoBaTeIHo € B CHjIa HEpaBeH-
T
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3 3 i
crBoro 2V +7r =33V r>0, karo pasenctBo umame camo npu ' =3—. Ot Tyk
T

oA
crnensa, ue pu 7 >0 e u3mbiIHEeHO HepaBeHcTBOTO S =—+ 71" 237V | karo pa-
r

BEHCTBO B HETO CE JOCTUTa camo 3a ¥ =3[—.
V
JlBeTe mpeayioKeHH MaTeMaTUUECKH PEIeHHUs ca pa30rpaeMH M €CTECTBEHH TIpe-

JAVMHO 3a YYCHUIIU B TIOCJIICTHUTE KJIACOBE B TMMHAa3usATa, IIPU TOBA €/1Ba JI 3a BCUYIKU.
Pemienuero ¢ momoriira Ha cuctemara GeoGebra, KOETO € ChC 33JI0BOJIMTENHA (OT MpaK-
THYECKa TIeHa TOYKa) TOYHOCT, € JOCTHITHO 3a yueHui oT VII — VIII kiac. Tosa He ce
OTHACSI caMo 3a Ta3u 3aaada. EqHa ot nenure Ha chere3anuero ,,VIVA Maremarnka ¢
KOMITIOTBP" € JIa TIOKaXe, Ue ¢ MoMOIITa Ha cuctemara GeoGebra (Win Ha Jpyra CUCTe-
Ma ¢ 1o100HH (PYHKIMOHATHOCTH) € B3MOYKHO 3HAUMTEITHO J]a CE PA3IIMPH KPBIBT OT
3a/1a4¥ C MPAKTHYECKa HACOYCHOCT, KOMTO MOTaT J]a Ce Pa3MIekaT U YCIEIIHO pelia-
BarT OILIE B yuuiHIe. Taka yUeHULIUTE e ce YOeIsT, ye u3yJaBaHara OT TsX MareMaru-
Ka € TOJIe3Ha, a eTHOBPEMEHHO C TOBA IIIE CE Hay4daT M Jja pHarar MaTeMaTH4ecKuTe
cu 3HanusL. [lopenuia oT Apyru 3a1a4m ¢ MofoOHa HACOYEHOCT MOTaT Jja Ce HaMepsIT B
(Kenderov & Chehlarova, 2015a), (Kenderov & Chehlarova, 2018), (Kenderov, 2018).
B®B BpBb3Ka € pasmiexaaHara TYK 3ajada € yMECTHO Jia e CIIOMEHE OlIe eHa
pOJIst Ha KOMIIOTBPHOTO M3CJIE/BAHE U PElIeHUe Ha 3ajadara. [Ipu BTopoTo mare-
MaTH4eCcKO PEUICHUE HM3IMON3BaXMe ,,HArOTOBO* THIKAECCTBO, OT KOETO PEIICHHETO
Ha 3ajja4yara clie/iBalie MOYTH TPUBHAIHO. BBIpOCHT € Kak ce joceTnxme, 4e € B
cuiia ThKMO TOBa THXJecTBO? ETo efHa mopenuiia oT eBpUCTUYHU ChOOpaKeHNs,
KOWUTO MOTaT Aa HU JOBEAAT I10 €CTCCTBCH HAYMH 0 TOBA THXKJICCTBO, KATO CC Bb3-
TI0JI3BAME OT EMIIMPUYHO YCTaHOBEHHUs ¢ momomniTa Ha GeoGebra daxr, 1e panuy-
CbT Ha ONITUMAJIHUA HWINHABP € paBCH HAa BUCOUMHATA MY. J:[a O3Ha4YuM C S Hal-

4
. 2 * .
MaJjkara CTOMHOCT Ha GyHKImaTa S (r) =—+7r" npu r>0 uc r — croitrocTra
r
* *
Ha I', 32 KOSITO Ta3u Hali-MaJika CTOWHOCT ce goctura: § =38 (r ) . ToraBa npu BCsIKO

V 2 * 3 *
r>0 ca usnenuenu HepasenctBara —+ 77 28 u 2V+7ar —r§ 20, xaro pa-
r

*
BCHCTBOTO C€ JOCTUTA IpHU ' =1T" . ToBa 61 MOIIO Jla C¢ CJIy4H, aKO 3a MHOIO4JICHA

2
3 *
OT 3-Ta cTemeH BJISIBO € B CWiIa mpescTassHeto 2V +71r —rS*:(r—r ) (ar+ ﬂ) ,

KbeTo & u f ca TakuBa HeM3BeCTHHM 3acera uucna, ue ar+ >0 3a Besxo r>0.
CpaBHsIBaHETO Ha KOC(UIIMEHTUTE NIPE €IHAKBUTE CTEIICHU Ha /' OT JBETE CTPAHU

* *
Ha TOBA PABEHCTBO BOJM JI0 CHCTEMA OT 4 ypaBHEHUs C 4 HEU3BECTHU — S , ' , O
u [ . Hanpumep oT cpaBHABaHETO Ha Koe(DUIMEHTUTE TIpeN I~ CIeIBa, ue A =17 .
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PemraBaneTo Ha Ta3u cUCTeMa HEBHUHArU € JICCHO, H(*) B HalIMWsA cnyqaﬁ MOXEM Ja
CH IIOMOTHEM C OPEAIIOI0KCHHUCTO, Y€ pPaauyChT /' Ha ONTUMAJIHHUA HUIUHIBP

* * V 3 *
e paBeH Ha BUCOYMHATA My: I' =/ = w7 - L.e. r =— wm r =3— . Torasa
nr /4 /4

* * 2V *2 3 2
§ =8\r |=——+nr =347V" . CpaBusBaneTo Ha CBOOOTHUTE UIECHOBE OT JBETE
. p

%2
CTpaHu Ha ypaBHEHHETO BOIM JI0 paBeHcTBOTO fr =2V | OoTKBAETO CnenBa, ye

p= RV 7* . Twit kato Tesu Pa3CHKIACHUA HAMAT JOKAa3aTeJICTBEHA CUIIA, € 11EJIECh-
00pa3Ho 1a ce MpoBepH (¢ pa3KpHBaHe HAa CKOOUTE B [SICHATa 4acT HA PABEHCTBOTO)
JaJIn HAUCTUHA UMaM€ ThXKICCTBO.

Ille o6bpHeM BHHMaHHe, uye B GeoGebra ce M3MON3Ba JeCeTHYHA TOYKA MPHU
3aluC Ha JAeCeTH4Ha Jpo0, a mo cranaapT B breirapus ce n3nonssa jgeceTnyHa 3a-
rcras. C'—II/ITaMe, Y€ YUCHULINTEC Tp5[6Ba Jia TIO3HaBaT U ABaTa HA4YMWHaA 3a 3allUCBAHC
Ha JecetnuyHa apo6. Ilpu 3anmcBaHe Ha aeceTHdHa Ipo0 B MOJETO 3a CBOOOICH
OTroBOp B paOOTHUS JIMCT HA ChCTE3aTEIHATa TeMa MOXE Jla Ce U3I03Ba KAKTO
JIeCeTHYHA TOUKa, TaKa U IECEeTUYHA 3ameTasl.

2. Hakou pe3yJiTaTu OT OHJIANH cbcTe3aHUeTo ,,VIVA MaTemMaTuka ¢ KOM-
NMIOTHP*, mpoBeeHo Ha 25 anpuu 2020 roxnHa

3a paznpocTpaHeHre Ha HHpOpMAIKS 3a Jiarara Ha ChCTE3aHUETO Oe U3IOI3BaHa
colraaHara Mpexa Facebook. Crobiienue 6e nsnpareno u upe3 Viva Cognita. Yyact-
Baxa 518 yueHuIM, pa3npeIeicHUETO Ha KOUTO 110 TPYIH € TIPSJICTABSHO Ha (ur. 7.

Bpoit yyacTHMUM

160

140
120
100
80
60
40

20 .
0

3-4kn 5-6 kn 7-8 kn 9-10kn | 11-12kn
M Bpoit yyacTHUUM 165 141 109 74 29

®urypa 7. bpoit yqacTHUIM B ChCTe3aHUETO ,, VIVA Maremarnka ¢ KOMIIOTBp,
npoBesneHo Ha 25.04.2020

B Tabnuna 1 e mokazaH MakCUMAaJIHUST OpOi TOUuKH A ,» KOHTO C€ JIaBar 3a TOYHO

pemieHne Ha 3a1ada k. MakCUMaTHHUAT Bb3MOXKEH Pe3yJsiTar 3a BCEKH YYacTHHK €
A =50 touku. Tazu Tabnuua € B CUIIA 38 BCHYKHUTE 5 IPYIH B ChCTE3aHUETO.
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Taoauna 1

k 112(3|4|5(6(7(8|9(10]| A
3/3(3|5|5|5|5[5(8| 8 |50
Ak

Bceku y4acTHHK T0JTy4aBa YMCIIEHA OLEHKA ¢, 32 PENIEHHETO HA BCAKA 3a/1a9a OT

TECTa, KbJETO j € HOMEPHT Ha yJaCTHHKA, a k € HOMEepPBT Ha 3ajadara. HIeKChT Ha

n;

Z A

j=1
M

¢ OpoAT Ha ydacTHUIMTE B rpyna i. Q6110 KOMMYECTBO HA YYACTHUIIUTE B ChCTE3a-

5

TpyaHoCT (Tabnuia 2) ce u3ducisBa 1o Gopmynara P = 100, kprero m,

HHUETO € M = Zml- .
i=l

Tab6aunua 2. Uuaekc Ha TPYyIHOCT HA 3a/1a4UTE

fyra 2@ 4 | 2| 3 | 4 |5|6|7|8]|9]10
= IV kn. 60 |58 | 91 | 66 |49 |86 (79| 68 |85 75
V- Vikn. 65 |64 | 91 | 55 |64 |86 |74 61|43 5
VIl - VIl kn. 84 |57 |88 | 64 |[26(80| 6 |6 |39
IX - X k. 82 |60 | 52 | 37 |50 71| 5| 5 |8]19
X1 - XIl kn. 90 | 71| 61 | 46 |56 |66 |21 | 14 [10] 19

Haii-romsiM e MHAEKCHT Ha TPYIHOCT (T.€. C pelaBaHeTo Ha TE3H 3a/Ja4Hl ca ce CIpa-
BUJI TOJISIM TIPOLICHT OT YYACTHULIMTE) HA N3UUCIUTEIIHUTE 331a49H, 3a PEILIaBaHETO Ha
HSIKOU OT KOUTO € JJOCTaTh4HO Ja CE M3I0JI3Ba KAJIKYJIATOP MK TUPEKTHO MIPEIOCTABeH
¢aiin. Hali-mMairbk € MHAEKCHT HA TPYIHOCT HA 33a4MTe, 32 KOUTO CE M3HUCKBA JIOITbJI-
HHUTEJIHO TIOCTPOCHHE, M3BbPIIBAHE Ha U3CIICABAHE, KPUTHYHOCT HA MUCJICHETO.

B tabmiua 3 e nanena uHbopmanys 3a Buia Ha OTTOBOPA Ha BCSKA OT 3a7aduTe,
Karo ce u3roin3Bar o3HaueHusTa: » (radio button) 3a 3amaya ¢ u3dbupaem OTroBOp, OT
KOMTO TOYHO eIvH € BepeH; ¢ (check box) 3a 3amava ¢ n3dupaem orroBop 6e3 huxcu-
paHe Opost Ha BepHUTE OTroBOpy; 77 (numerical) 3a cBoOoneH orroBop. CBOOOTHUST
OTrOBOP € YHCIIO, IPH HEOOXOIMMOCT € IOCOYECHO € KaKBa TOYHOCT J1a Ob/IE 3aIHCaHO.

Tab6auua 3. Bun Ha otroBopure

112(3|(4|5|6|7[(8[9(|10
=1V kn. rir|lrin|in|c|nin|c| c

V - Vikn. rir|rin|in|c|n|n|n|n
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VIl - VIl kn. rin|rin|n|lc|in|n|n|n
IX =X kn. ninin|n|{n|ic|n|n|n|n
XI = XIl kn. rininin|n|lc|in|n|n| n

Wnpaexca Ha TpyAHOCT Ha 3a[Ia4UTe C OTPENEIICH B OTTOBOPH HAMUpPaMe KaTo
CpEIHO apUTMETHYHO OT WHAEKCHUTE Ha TPYIHOCT HA BCUYKH 3a/1a4W OT TO3H BUJI 32
naznena rpyna. Tabmuma 4 cpappika nHGOpMAIS 3a CTETIeHTa Ha TPYJAHOCT CIIOpe/T
BHJIa HA OTTOBOPA Ha 3aJIaunTe.

Ta6auna 4. KoeduipieHT Ha TPYITHOCT Ha 3aa4uuTe CIIOPE/] BUIa Ha OTTOBOpa

r n c

-1V kn. 70 82 66
V -Vl kn. 73 86 50
VIl - VIl kn. 86 80 24
IX =X kn. 71 35
X1l = XII kn. 90 66 37

Haii-ciiaba e ycnieBaeMocTTa 110 3a]auuTe ChC CBOOOJIEH OTroBOp. 3a JiBaTa BUIA
3aj1a4u ¢ U30UpaeMu OTTOBOPH pe3ylnTaTute ce noommkanar. e oroernexum, ye 3a yact
OT 3aJIa4MTe OT THII ,,I*° U30MPAEMHTE OTTOBOPH U3UEPIIBAT BH3MOKHOCTUTE, KAKTO € B
WIKOCTpUpALIMs IPUMED, T.€. HE CE YIIECHSIBA PELLIABAHETO HA 33/1a4aTa, a CaMo 3alUChT
Ha oTroBopa. OOMKHOBEHO 3aJIa4MTe OT THII I Ca [O-JISCHU OT OCTAHAJIUTE.

CpenHoTO BpeMe 3a peliaBaHe Ha tecta 3a yuenunure ot VII — X kiac po0nmkasa
MaKCUMAITHOTO, KOETO ce TipeocTanst (tadmuiia S5). [Ipu mbpBo yuactue npeodiajaBar
YUYaCTHHUIIMTE, KOUTO HE MIPUKIIIOUBAT paboTa Npe/iu M3THYaHe Ha BpeMeTo. Torasa cuc-
TeMaTa Crupa Jia mprueMa OTroBopH ciie 60-ara MUHyTa. YUaCTHUIIUTE JAOPHU C €IHO-
KpaTeH OIUT OT Y4acTHe ce ChoOpassiBar ¢ (hakra, 4e KIACUPaHETO IPU paBeH Opoi
TOYKH € CIIOpe]] BpEMETO 3a paboTa, M M3I0J3BaT OyTOHA 32 M3IIPAIllaHe HA OTTOBOPUTE.

Tab6auna 5. CpenHo BpeMe 3a perraBaHe

rpyna Bpeme (MuH:cek)
=1V kn. 37:22
V - VI kn. 49:21
VIl - VIl kn. 51:52
IX - Xkn. 54:28
XI = XII kn. 52:04

CrenBanure XUCTOTpaMu MOKa3BaT pa3NpeAe/iCHUETO Ha YUCHUIIUTE B 1a/IcHA
rpyrma crnopen NoJdy4YeHHs OT TsX oO0Ir Opoit Touku (pasgensHeTo € 10 10 Toukw,
mexty 11 u 20 touku, ot 21 1o 30 Toukwu, ot 31 10 40 Touku u ot 41 10 50 TOUKH).
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3-4 Knac
50% -
45% - 43%
40% -
35% - 32%
30% -
25% -
20% -
15% - 12%
10%

10% -
0% . .

10 20 30 40

50

TOYKMN

®urypa 8. Pasnpenenenue mo o6 pesynrar Ha [l — IV knac

M3BectHO e, ye yyactHuiute ot rpynara III — IV knac B ronsima creneH cu ocurypsi-
BarT MOMOIII OT pouTes/npusiten. ToBa € eiHa OT MPUYMHNUTE KAKTO 332 BUCOKUTE Pe3yJl-
Taru ((ur. 8), Taka U 3a MO-MaJIKOTO CPEIHO BPEME 3a paboTa B CPAaBHEHHE C OCTAHAJIMTE
rpymu. YMEHHETO 32 ThPCEHE U MOJTyuaBaHe Ha IOMOII OT KCIIePT TpsioBa Jia ce GopMu-
pa LIENICHACOYESHO U €THA CTHIIKA B TAa3H [T0COKA CE MPaBH 4pe3 TOBa chere3anue. Oka3pa-
HETO Ha TMOJIKpEeTia MPH pealTi3rupanHe Ha Pa3iIiYHH ISHHOCTH 110 YYaCTHE B ChCTE3aHUETO
(peructpupane, BI¥3aHe B pabOTHHS JIHCT, pelllaBaHe Ha 3a/[a9iTe, OCUTYpsIBaHE Ha yC-
JIOBHIA 32 TTOJI3BaHE Ha TIOMOIIHHTE (haiilioBe, MOTBIBAHE Ha OTTOBOPUTE, M3IIpaIliaHe Ha
OTIOBOPHTE) € I00pa Bb3MOKHOCT Ha POJTUTEIIMTE 32 M3BBPIIBAHE HA ChBMECTHA yueOHA
paborta ¢ neniara cu. OCBeH TOBa Ce TIOBHIIIABA IUTHTAIHATA KOMIICTCHTHOCT U Ha Jielia-
Ta, ¥ HA POAUTEIIUTE.

TpauIMOHHO pe3yNTaThTe Ha yyacTHHIMTE B rpynara V — VI kiac ca MHOTO 7100pu
(dur. 9). Harpaau nonmyuasar mbpBUTe TpUMAa B KllacHpaHeTo. B ciyyas Te ca mocTurHa-
JIX CHOTBETHO 110 49 1 48 TOUYKH U Ce OTKPOSBAT OT CJIEABAIIUTE, KOUTO ca C 1Mo 42 Wiu
TI0-MAJTKO TIOJTYUCHHU TOUYKH.

5-6 Knac

35% 31%
30% - 27%
25% -
20% - 17% 150%
15% - 10%
10% -
5% 7J
0% - T

10 20 30 40 50

Touku

®urypa 9. Pasnpesenenue no oo pesyarar Ha V — VI kiac
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Cuabu ca pesynrarute B rpynara Ha VI — VIII xnac (¢ur. 10). [lonyunnute narpa-
JIU ca MOCTUTHAIU ChOTBETHO 50, 42 1 37 TOYKH, HO rojisiMa 4acT OT YYaCTHULIUTE OT
Ta3u rpyma He ca ce CIPaBWIN C PEIIaBaHEeTO Ha TTOCIESTHUTE YETUPH 3a/1a4H C FCKa-
HAaTa TOYHOCT.

7-8 Knac
00%
50%
40%
30%
20%
10%

0%

10 20 30 40 50

TOUKM

®urypa 10. Paznpenenenue no odu pesyarar Ha VII — VIII kiac

U 3a ygactaumure ot 1X — XII kitac mocineIHUTE YeTUPH 3a/1auu ca OWITH TIpe-
JM3BUKATEJICTBO, YaCT OT KOETO € YETEHETO Ha TeKCT ¢ pasdupane (¢ur. 11). Cre-
UaJTHO BHUMAHHE 1€ OTJCJIUM B CJICABAIl Marepuas Ha €lHa OT IPEeIIKUTE NMpu
pelaBaHeTo Ha 3a/1a4a 8, KOSTO € CBbp3aHa ¢ KPUTHYHOCT Ha MUCJIEHETO MPH ThP-
ceHe Ha HH(OPMaLHsl B MHTEPHET.

9-12 Knac

45%

39%
40% -

34%
35% -
30% - 8%
25% 259{24%
m 9-10 knac
20% - 18% 18%
11-12 knac
15% -
10% - 7% 7%
5% -
0%
0% - T T T T \
10 20 30 40 50

®urypa 11. Pasznpenenenue mo o6 pesynrar Ha [X — XII kmac

OOHMKHOBEHO CJIea €IHO UJIN ABC y4acCTUs YYCHUIIUTC HO,[[OGpHBaT TOYHOCTTA Ha
OTTOBOPUTC U pCIIABAT 3aaYUTC 3a MMO-KPATKO BPEME.

3aKjIoueHue

C‘II/ITaMe, 4C 4Ype3 MPOBCIKAAHCTO HAa CHCTC3aHUCTO U UPE3 CHOACISAHCTO CJICA
MMPUKIIFOYBAHCTO MY Ha peCypCu 3a NOArOTOBKAa — TEMH, PCIICHUS, BUACOMATC-
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pHaiH, ce MOCTUTaT HabemA3aHuTe TIeH. 3a MOATOTOBKA 3a y4acTHe B CIIEABAIIN
M3IaHUS Ha ChCTE3aHMETO MOTAT JIa CE M3IOJI3BAT M PECYPCH OT BupTyaaHus yuu-
nuiieH kabunet mo maremaruka® (Chehlarova at all., 2014), kakro u (Kenderov,
Chehlarova & Sendova, 2015), (Kenderov & Chehlarova, 2016), (Kenderov
Chehlarova, 2020a), (Kenderov & Chehlarova, 2020b), (Chehlarova & Kenderov,
2020). Te ca MOIXOISIIY 1 32 OPraHU3UPaHE Ha 3a8IBIDKATEITHOTO U M30UPaeMOTO
obydeHune 1o MaTeMaTHKa.

&

EJ’[aFOZ]apHOCTl/I. HarmmcBaHneTo Ha HacTOSIIATa CTaTUS CTaHA BE3MOKHO Osaro-

BEJIEXKHN
1. http://course.cabinet.bg/index.php?contenttype=publicview&testidselectedbyu er=201
2. http://course.cabinet.bg/index.php?contenttype=publicview&testidselectedbyuser=199
3. www.cabinet.bg

JUTEPATYPA

Kennepos, I1. & Yexnaposa, T. (2014). Cecmezanuemo ,, Viva Mamemamuxa c
KOMIIOMY *“ U ponsima my 3a pazeumue Ha OUSUMATHANMA KOMREMEHMHOCH Ha
yuenuyume. MATTEX, Hlymen: 11TV, 3 — 10.

Kennepos, I1. & Yexmapona, T. (2016). Cocmezanue ,, Mamemamuxa ¢ komnio-
mup *“ u uzcIe008amMencKU nooxXoo0 8 0opasoéanuemo no mamemamuxa. Inos-
1uB: Makpoc 2000.

Kennepos, [1. & Yexnapora, T. (2018). Onmumantu konuunu cb0ose — usciedsa-
Hus ¢ ounamuynu xoncmpykyuu. 1Inosmus: Makpoc 2000.

Kennepos, I1. & Yexnaposa, T. (2020a). [loocomoska 3a cocmezanus no mame-
Mamuka ¢ komniomup 8 IX — X knac. Peranus 6.

Kennepos, [1. & UYexmnaposa, T. (2020b). M3non3eane Ha IOMOIIHUTE (haiyioBe
B OHJIAH CHCTE3aHMETO ,, VIVA Maremaruka ¢ KoMmoTep*. Mamemamuxa u
Mmamemamuuecko oopazosarue, CMBb.

Uexmapona, T. & Kennepos, I1. (2020). [loocomoeka 3a cocmesanusi no mamema-
muxka ¢ komniomwp 6 V— VI knac. Codust: Peranus 6.

REFERENCES

Branzov, T. (2015). Viva cognita: virtual community software and e-learning
software as a framework for building knowledge sharing platform, in
UNESCO International Workshop: Quality of Education and Challenges in a

JIapeHue Ha moakpernara Ha Hannonamxa HaywyHa mporpama ,,MIHbopmManmoHHu n
KOMYHHKAIIMOHHY TEXHOJIOTHH 32 eMHEeH NU(POB maszap B HayKara, 0Opa3oBaHHe-
to u curypuocrra (MKTBHOC)", punancupana or MOH.

49



Tlemvp Kenoepos, Tonu Yexnaposa, I'eopeu I aues

Digitally Networked World, eds Kovatcheva, E. and Sendova, E., Za Bukvite,
O’ Pismeneh, Sofia, 75 — 81.

Chehlarova, T., Gachev, G., Kenderov, P. & E. Sendova. (2014). A Virtual School
Mathematics Laboratory. (pp. 146 — 151). In: V-th National Conference on e-
Learning. Ruse: University of Ruse.

Gachev, G. (2015). Online system for assessing of mathematical knowledge, in
UNESCO International Workshop: Quality of Education and Challenges in a
Digitally Networked World, eds Kovatcheva, E. and Sendova, E., Za Bukvite,
O’Pismeneh, Sofia, pp. 117 —122.

Hohenwarter, J., Hohenwarter, M. & Lavicza, Z. (2009). Introducing Dynamic
Mathematics Software to Secondary School Teachers: the Case of GeoGebra.
Journal of Computers in Mathematics and Science Teaching, 28(2), 135 — 146.

Kenderov, P. & Chehlarova, T. (2015a) Extending the Class of Mathematical
Problems Solvable in School. Serdica J. Computing 9,3 —4 (2015), 191 — 206.

Kenderov, P. & Chehlarova, T. (2015b). Mathematics with a computer — a
contest enhancing the digital and mathematical competences of the students.
In: UNESCO International Workshop: Quality of Education and Challenges
in a Digitally Networked World (eds E. Kovatcheva, E. Sendova), Za Bukvite,
O’ Pismench, Sofia, 50 — 62.

Kenderov, P., Chehlarova, T. & Sendova. E. (2015). A mathematical theme of the
month — a web-based platform for developing multiple key competences in
exploratory style. Mathematics Today, 51, 6, 305 —309.

Kenderov. P. (2018). Powering Knowledge Versus Pouring Facts. In: Invited
Lectures from the 13th International Congress on Mathematical Education. (eds
G. Kaiser, H. Forgasz, M. Graven, A. Kuzniak, E. Simmt, B. Xu) /ICME-13
Monographs, Cham, Springer, 289 — 306.

Kenderov, P. & Chehlarova, T. (2014). The Competition ‘“‘Viva Mathematics with
Computer” and Its Role for Developing School Students’ Digital Competence.
MATTEX, Shumen: ShU, 3 — 10. [In Bulgarian].

Kenderov, P. & Chehlarova, T. (2016). Mathematics with Computer Contest and the
Inquiry Based Mathematics Education. Plovdiv: Makros 2000. [In Bulgarian].

Kenderov, P. & Chehlarova, T. (2018). Optimal Conic Bodies (Studies Through
Dynamic Software Systems). Plovdiv: Makros 2000. [In Bulgarian].

Kenderov, P. & Chehlarova, T. (2020a). Preparation for Competitions in
Mathematics with Computer at 9" and 10" grade. Sofia: Regalia 6. [In
Bulgarian].

Kenderov, P. & Chehlarova, T. (2020b). The Use of Auxiliary Files in the Online
Competition “Viva Mathematics With A Computer”. Mathematics and
Education in Mathematics, Union of Bulgarian Mathematicians. [In Bulgarian].

Chehlarova, T. & Kenderov, P. (2020). Preparation For Competitions in
Mathematics with Computer at 5" and 6" grade. Sofia: Regalia 6. [In Bulgarian].

50



Owunaiin cocmesanue ,, VIVA mamemamuxa...

ONLINE COMPETITION
“VIVA MATHEMATICS WITH COMPUTER?”

Abstract. The characteristic features of the online competition “VIVA Mathematics
with Computer”, organized by the Institute of Mathematics and Informatics of the
Bulgarian Academy of Sciences, the Union of Mathematicians in Bulgaria and the
telecommunications company VIVACOM are described. The tasks are classified
according to the type of their answers. The GeoGebra help-files accompanying some
of the tasks are discussed as tools for simultaneous development of students® digital and
mathematical competence. An analysis of the results of the competition, held on April 25,
2020, is presented.

Keywords: online competition; digital competence; mathematical competence;
Covid-19; GeoGebra; PISA
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