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PISA u OECD/PISA ca TbproBcku Mapku Ha OpraHuzanusta 3a HKOHOMHUYECKO
CBTPYIHUYECTBO U Pa3BUTHE.

KOHCTaTaHI/II/ITe, TBJIKYBAaHUATA W U3BOJUTEC B JOKYMCHTA HU3pa3dBaAT IMO3HMIHATA HaA
aBTOPUTE W HE MOTaT Jla ce MpreMar kato opuimarHo cranoBuine Ha Korncopunyma Ha PISA.



[Iporpamara 3a mexayHaponHo orneHsBane Ha ydenuuute (PISA) ma OUCP Beue e
no0pe mo3Hata U B Hamiarta ctpasa. Ts ce mposexaa ot 2000 r. mpe3 TPUrOAUIIHN EPUOIU, KaTo
u3cJe/iBa TPAaMOTHOCTTA Ha YUYEHUITUTE B TPU OOJIACTH: YeTeHe, MaTeMaThKa U MPUPOJIHA HAYKH.
Bceku otmenen eram Ha mporpamara OIEHSBa TPaMOTHOCTTA HA YYEHHUIIMTE U B TPUTE O0JACTH,
HO BBPXY €Ha OT TAX ce mocTtapsi cnenuaned akieHT. Hampumep PISA 2000 onensiBa ocHOBHO
YeTUBHATA rpaMOTHOCT Ha yuenunure, PISA 2003 — maremarnueckara rpamoTtHocT, PISA 2006 —
npupojoHaydHata rpamoTHOcT, a PISA 2009 oTHOBO BpbIIa axieHTa BBPXY UETHBHATA
IPaMOTHOCT.

bobarapcku ydeHnim ca ydyacTBalld JJocera B TpH erara Ha nporpamara: npe3 2000, 2006
u 2009 r. B momenta HKOKYO mnoarorBs mopenuusi eram, PISA 2012, ¢ ¢okyc BBpxy
MaTeMaTH4YecKaTa rpaMOTHOCT Ha YUEHULIUTE.

PISA e mpumep 3a olieHsBaHE Ha KOMIIETEHTHOCTHTE Ha YYEHHULUTE dYpe3 oOIia
MEXIyHapoaHa paMka. M3cienBaHeTo HsiMa 3a L€l Jla ONpeAeiH Jald YYEHUIUTE B €/Ha
IbpXKaBa TIOCTUTAT HAlMOHAJHUTE CTaHAAapTH B o0JsiacTTa Ha YeTWBHAaTa TPaMOTHOCT,
MaTeMaTHKaTa WK MPUPOJHUTE HayKu. To ce cTpeMH Ja Onpenesn AOKOJIKO YYEHUIUTE B Kpas
Ha 33IBJDKUTETHOTO YYMINIIHO 00pa3oBaHue ca popMUpaIl 3HAHUATA, YMEHHUATA, [IEHHOCTHTE U
Harjacure, CMATaHH KaTo OIPEEIISIIM 3a TSIXHATa YCIEIIHA peaaru3anusl.

Pesynrarure Ha nHammte yuenunu B PISA 2000, 2006 u 2009 noka3zaxa, 4e ObIrapckoTo
YUWIIMIIE BCE OLIE HE JONPHHACS B JIOCTaThuHA CTETEH 3a (popMupaHe Ha yMEHUS 3a CIIPaBsSHE C
npo0sieMu, MPOU3TUYAILM OT PEANHUS )KMBOT; HE TOJATOTBS JIOCTATHYHO 100OpEe yUYEHUIUTE, 3a J1a
ce peaju3upar B KOHKYpPEHTHa cpela, 3a Ja MpOABKAT 00y4YeHHEeTO CHU U Ja C€ MHTerpupar
YCIIEIIHO B O0IIECTBOTO.

PISA ne e usnum, 3a koiimo modcem 0a ce noO20MEUM 8 NPOOBINCEHUE HA HAKOIKO
Mmeceya. Pesynmamume na 6vreapckume yuenuyu ¢ PISA we ce nosuwam, camo ako ce nosuuiu
epexkmusnocmma Ha obpaszoeamennama cucmema. ToBa oO3HauaBa, 4e € HEOOXOIUMO [a
npeocMucIuM (umocopusTa Ha OBATAPCKOTO YUYWIMITHO OoOpazoBaHue M TO na dopmupa y
YUEHHIIUTE HE TIPOCTO 3HAHUS U YMEHHSI, @ KOMIIETEHTHOCTH.

Hue pazbupamMe KOJIKO BakHa € POJIsiTa HAa 00pa30BaTEIIHUTE CKCIICPTH U HA YUUTEITUTE
3a YCIEIIHOTO OCBINECTBSIBaHE Ha Ta3u Iieil. [lopaau ToBa MOATOTBHXME COOPHHUK C MaTepHaIH,
KOWTO OT eJfHa CTpaHa MpejcTaBs KoHIenusaTa Ha PISA 3a maTemaTuveckaTa rpaMOTHOCT U Kak
TS C€ U3MEPBA, a OT JIPyra, KAKBU OOYUYMTEITHH MPAKTHKHU CE MpUiIarat B ObATapCcKOTO YUIIHIIE.
Hamara nien e ga momynspusupaMe €IHO OT Hal-NPEeCTHXKHUTE MEXKIYHAPOJHHM MPOyYBaHUS Ha
Ka4ecTBOTO Ha 00pa3oBaHHETO, KakBOTO € PISA. ChieBpeMeHHO HHE ce CTPEeMHUM Ja MOKaKeM
Kak MeToAMuKaTa U 3ajauute Ha PISA morar ycnemmHo ja ce M3Moi3BaT B KJac OT yUUTEIUTE U
YUCHUITUTE.

[TepBaTa yacT Ha cOOpHHMKa ChHABpXKA ONMHMCAaHHE Ha (opMaTa M paMKara Ha TecTa II0
MaTeMaTHKa, KouTo mie 0bae usnoisBad B PISA 2012. Hait-o6mo0 e mpencrtaBeHa KOHIICTIITUATA Ha
PISA 3a martemarnueckata rpamMoTHocT. OmMcaHu ca ChIIO Taka OCHOBHHUTE €JIEMEHTH Ha
MHCTPYMEHTapuyMa Ha HM3CIIe/IBaHETO, IeNieBaTa rpyna u u3Baakara. [IpencraBena e moapoOHa
uHpOpMaIUs KaK ce MOArOTBS U MPOBEK/IA U3CIEIBAHETO B yUMIHIIATA.



Bropara yact ce chCTOM OT 3a/auu MO MaTeMaTHKa, KOMTO ca OMJIM M3IOJI3BaHH IPH
HOATOTOBKATa U MPOBEXJaHeTo Ha mpeauiiHu eranu Ha PISA. OcBeH chaABbpKAHUETO HA BCEKU
BBIIPOC, MyOINKyBaMe MOJPOOHHU KPUTEPUH 3a OLIEHSIBaHE Ha OTTOBOPUTE HA YUEHUIIUTE, KAaKTO U
aBTEHTHYHU OTTOBOPU Ha YYEHMIM, yyacTBaIU B M3cienBaHusATa Ha PISA (mpu BBIpocHuTe ChC
cBoboseH otroBop). Crex BcekH BBIPOC € NpenocTaBeHa MHGOpMAIMsa 3a H3MepBaHaTa
KOMIIETEHTHOCT, KAKTO M HEroBara TPyAHOCT B TOYKH cropes 00o0IeHara ckaia 1o MaTeMaTHKa.
Bwnpocure kbM 3amaunte ,,Pezepsoap 3a Boga” u ,,KoHueHTpanus Ha jekapcTBo” ca oT ,,The
PISA 2003 Assessment Framework — Mathematics, Reading, Science and Problem Solving
Knowledge and Skills* u He ca Omnm BriroueHu B TectoBeTe Ha PISA, mopamu xoeto HsIMa TaHHA
3a TSAXHATa TPYIHOCT.

B TperaTa 4acT ca pa3srieqaHu HIKOHM aCIIEKTH Ha MPAKTUKUTE 32 O0yUCHUE U OLICHSIBAHE
Ha MaTeMaTHYeCKH KOMIIETEHTHOCTH y Hac. JlageHu ca mpuMepu 3a MHTEpIpeTHpaHe U ca
MpeACTaBeHu pe3ysTatu oT mpoBeneHu npe3 2011 roguna m3cnenBanusi B Ta3u Hacoka. B
METOAMYECKUTE KOMEHTapH KbM 3aaaunte oT PISA ca ommcanu neiiHocTuTe (MpOIeaypuTe),
KOUTO BOAST A0 MpaBwiHUA OTroBop. IlpeacTaBeHn ca BB3MOXKHOCTH 3a pa3BUTHE Ha
KOHKPETHA CUTYaIlHsl.
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MATEMATHUYECKATA T PAMOTHOCT HA YYEHULIUTE "
OLEHSBAHETO PISA

Konyenmyanna pamka u gpopmam na mecma no mamemamuxa ¢ PISA 2012

OcHoBeH eneMeHT B KoHuenuusta Ha PISA e pa3bupanero 3a epamomnocmma Kato
CIIOCOOHOCTTA HAa YUYCHMIIUTE J1a M3MOJ3BAT U MpUiIaraT 3HAHUS, YMEHHUS U OMUT, MPUJO0OUTH
B YUMJIMILE, B CUTYallUd OT pEajHMsl )KUBOT. B 4acTHOCT mamemamuueckama 2pamomnocm
ce neduHUpa KaTO CHOCOOHOCTTa HAa YYCHHUIUTE Ja OMpEeNeNnaT M pa3dupaTr poisTa Ha
MaTeMaTHKaTa B CBBPEMEHHMs CBAT, Aa (OpMynupaT apryMEHTUPAHU TBBPJIEHUS U 1A
U3I0JI3BAT MAaTEeMaTHYeCKO IMO3HAHUE MO HAauWH, KOHTO OTroBapsi Ha MOTPEeOHOCTUTE Ha
aKTHBHATa M ThpPCEIla JMYHOCT. s BKIIOYBA MATEMAaTHYECKO MHCIICHE W M3II0JI3BaHE Ha
MaTeMaTHYeCKU KOHIEMINH, TpoleaypH, (akThu U CpeAcTBa 3a OMHUCBaHE, OOSCHSBAaHE U
HN3Ka3BaHC Ha XUIIOTC3U 3a MPOLUCCHU U ABJICHHA. C Apyru aymu, B o0JIacTTa Ha MaTeMaTHKaTa
PISA onensBa ymeHusiTa Ha ydeHHIMTE Ja (OPMYJHPAT, H3NO0J3BAT U ThJIKYBAT
MaTeMaTUYeCKH MPoOJIeMH B MHOTOOOpa3nue OT CUTYaIlUH.

rpaMOTHOCTTa I10 MaTEMAaTHKa CC OLCHsABA B KOHTCKCTA Ha.
¢ MATCMATHYCCKOTO CbABbPKAHUC!

O060co0eHN ca YeTUPH ChIBPKATESITHN 00JIACTH: Kouwecmea (AUCIa M U3IOJI3BAHE HA
qyciaTa 3a MPEACTaBsIHE HAa KOJMYCCTBEHH XAPAaKTEPUCTHKU M OTHOIICHHS MEXIy PCalTHH
00eKTH); npocmparncmeo u ¢popmu (pa3no3HaBaHe HA GUTYPH B pa3INIHA KOHPHUTYpAIIUU U C
pa3inYHKU pa3MepH; ThPCEHE Ha CXOJCTBA M Pa3lIMYMs MPH aHAIW3a HAa (PUTYPH U TEXHUTE
€JICMCHTH; II03HABaHE HAa CBOMCTBaTa HAa OOCKTH M TSIXHOTO B3aMMHO Pa3IOJIOKEHNUE);
@yukyuu u omuouteHusi (MaTEMAaTUIECKO OTMCAHUE HA PA3JIMYHU TPOIIECH); 8EPOIMHOCIU U
Oannu (paboTa ¢ qaHHM, TpaQUIHO MPEACTABSIHE U UHTSPIIPETHPAHE).

® MaTeMaTHYECKHTE KOMIICTCHTHOCTH:  6b3npoussedcoane  (M3BBPIIBAHE  HA
eJIEMEHTAPHH MAaTEMAaTUYCCKH ONICPAIUN); ONpeoeisiHe Ha J102UYeCKU 3a8UCUMOCMU
(obo0OmaBaHe Ha WJICH 3a peliaBaHe Ha MPoOJIeM); ocmucisive (IEMOHCTpUPAHE Ha
MaTeMaTU4YeCKO MHUCJICHE U Pa3ChKIaBaHe);

® 3MEpBAaHHUTE NIO3HABATEIIHU MPOLIECH: OPMYAUPA, U3NOA36A, MBIKVEA.

I'padukara nmpeacTass eIeMEHTUTE HA MaTeMaTHYecKaTa rpaMoTHOCT criopet PISA.
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Mpobneme MaTtemaTUUeCcKun
KOHTEKCT ®opmynupa npobaem
M3nonsea
QOueHasa
Pezyntatu B Tun KyBa MaTemaTuyecku
KOHTEKCT pesynTaT
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Taka omnucaHaTa KOHIIENITyallHA paMKa 3a OICHSBaHE Ha MaTeMaTHyecKara
rpamoTHOCT B PISA e 0600miena B Tabnuiara:

MaremMaTH4ecka rpaMOTHOCT

OnpenesieHue u MareMaTryeckaTa paMOTHOCT € CIIOCOOHOCTTa Ha y4eHHKa 1a (popMyIipa, H3M0I3Ba U THIIKYBa
OTJIMYNTETHI MaTeMaTHYECKO ITI03HAaHHE B MHOI000pa3ue oT CUTyauuu. Ts BKIFOYBA MaTEMaTHIECKO MUCIICHE
1 M3I0JI3BaHe Ha MaTeMaTHUECKH KOHLCTIIHHY, IPOLeypH, (aKTh U CPeCTBa 3a ONUCBaHe,
00sICHSIBaHE U M3Ka3BaHE HAa XMIIOTE3! 3a MpoliecH u sBieHus. [lo3BossBa Ha yueHuKa aa
OCMHCIIU POJISATa Ha MaTEMAaTHKATa B CbBPEMEHHHUSI CBAIT, Ja GOpMynupa apryMeHTUPaHU
TBBPACHHUS 1 JIa U3II0JI3Ba MATEMAaTHIECKO ITO3HAHNE [0 HA4UMH, KOHTO OTroBaps Ha
MOTPeOHOCTHTE HA CHbBPEMEHHHMS KOHCTPYKTHBEH U aKTHBEH I'PaXKJaHUH.

XapaKTepUCTHKH

Coabp:kaHmne ChIbprKaTelTHH 00IaCTH W KOHIICIIIIUH:
e KonngectBa

e [IpocTpancTBo u popmu

e OyHKUUHU ¥ OTHOILLIECHUS

e BeposTHOCTU U JaHHHU.

Kommnerenrnocrn KomMnerenTHOCTHTE ce M3MepBaT 4pe3 HeOOXOUMHUTE MAaTeMAaTHIECKH YMEHUSL:
e Bp3npousBexiane

o OnpezessiHe Ha JJOTHIECKH 3aBHCHMOCTH

e OcMHCTISIHE.

Ilo3naBaTes HU o Oopmynupa
npouecu e M3mon3Ba
e Toikysa.

Kounrexer O6nacTuTe Ha IPUIIOXKEHNE HA MaTeMaTHKaTa, KaTo Ce aKIEHTHPa BbPXY M3IMOI3BAHETO U B
CJIC/THUTE ACTICKTH:

e nnuBuayanexn

e OOpazoBaTeseH U npodecroHaneH

e O0mecTBeH

e HayyeH.

I'pamoTHOCTTA MO MareMaTHKa € akKLEHT BbB BTOpUs eTan OoT mporpamarta — PISA
2003, B koiito bbarapus He y4yacTtBa. ToraBa pe3yiTaTuTe Ha yUYEHUIIUTE 10 MaTeMaTHKa ca
MpEJCTaBEHNU B IIECTCTENICHHA CKalla CcbC cpenHa crorHocT 500 TOYKM M CTaHAAPTHO
otkioHenne 100 1. Ta3u ckana ce W3Mmon3Ba BHB BCUUKH CJIEABAIM €Tl Ha U3CIIEABAHETO.
ToBa mo3BOMISIBA TOCTMXKCHHUSATA HA YUYEHUIIUTE Ja ObJAT CpaBHSABAHM M J1a C€ aHAIU3UPAT
TEHACHIIMUTE U IPOMEHUTE TIPE3 OIpeIeJICHH MEPHOIU OT BPEME.

3agaunTte, KOUTO CHOTBETCTBAT HA HAW-BHCOKHUTE PaBHUIIA HA CKajaTa, OOMKHOBEHO
BKIIIOYBAT HSKOJKO Pa3jMYHU €JIeMEHTa M W3UCKBAT 3aabi0oueHa uHTeprperanus. Karo
MPAaBWJIO, OIHMCAHATA CHUTYyallWsl € HEMO3HaTa W € HEeOOXOIWMO BHHUMATEITHO OCMUCIISIHE U
TBOpuecTBO. Hali-TpyaHuTe 3amaul HM3UCKBAT OT YYCHHIIUTE Ja TBHIKYBaT CIOXKHU U
HETIO3HATH JaHHH, J]a OOSICHAT C €3WKa Ha MaTeMaTHKaTa KOMIUICKCHA CUTYaIlHs OT PEaTHUS
JKUBOT; CAMOCTOSITEITHO J1a ChCTaBSAT MaTEeMaTHUECKU MOJEN Ha OMNHCaHa CHUTyallus, Ja ce
apryMeHTHpaT W Jla TpeajiaraT KOHKPETHO perieHue. Bwmpocure 4ecTo ce ChCTOST OT
HSIKOJIKO €JIEMEHTa; YYEHUKBT TpAOBa J1a TH CBBPKE U J1a OMpPEeeiH MOaX0a 3a pellaBaHe Ha
3a/1ayaTa, KOUTo OOMKHOBEHO C€ ChCTOU OT HSAKOJIKO B3aUMOCBBP3aHU JACHCTBHUS.

YMepeHo TpyJIHUTE 3aJaul, KOUTO ChOTBETCTBAT HAa TPETO M YETBHPTO PABHHUIIE OT
CKaJlaTa, ca CBbpP3aHU C OCMUCISHETO U THJIKYBAaHETO Ha CUTyallud, KOUTO Ca OTHOCHTEIHO
HEMO3HATH 32 YUCHULIUTE U MOpaJu TOBA HEOTPAOOTEHHU B yumiuile. YecTo OT TAX ce O4akBa
Jla IPech3aaaT KOHKPETHA CUTYyaIus ¢ (OpMaITHUS €3UK Ha MaTeMaTUKaTa, 3a Ja sI OCMUCIIST



U a”Hanu3upat. B o0mus ciydail ToBa BKIIOYBA MOPEANIIa OT W3YUCIICHUS, KAKTO U TSIXHOTO
ocmucisHe. Hskom oT 3amauuTe B Ta3W rpyna MOXKE Jla H3WCKBAT OT YYCHHIIMTE [a
NPEJCTaBAT MO MOAXOASIl HAaYMH PEHIeHHETO CH 4Ype3 KpaTko obscHeHue. Cpen Haii-
TUMIUYHUTE JCWHOCTH Ca: THIKYyBaHE Ha CBBbP3aHU TpadUKH; THIKYBaHE HAa TEKCT, KOWTO €
CBBp3aH ¢ nH(popmalus B TabiauIa uin rpaduka; U3BIMYaHe Ha HeoOXxoaumMa nHpopManus u
U3BBPIIBAHE HA W3YUCIICHHS, W3IOJI3BaHE HA Mam@ad 3a HW3YHMCIsSBaHE HA JCWCTBUTEIHO
pascTosiHMe MO KapTa WM CXeMa, KaKTO W H3MOJ3BaHE Ha IMPOCTPAHCTBEHO MHUCJIEHE H
MIO3HAHUS 110 TEOMETPHUS 3a OTIpPeIeNITHE Ha Pa3CTOsHUE, CKOPOCT M BpeMe.

Brorpocure, onpenenenu KaTo Hail-ieCHU, ca GOPMYJIUPAHU B OTHOCHUTEIHO MO3HAT
KOHTEKCT, M3UCKBAT MHTEPIPETAIUs HA HECIOKEH TEKCT WIH MPSKO MPHUIIOKEHNE Ha ITUPOKO
M3BECTHO MaTeMaTHUYeCKo rmo3HaHue. Haii-uecTo yueHHnmTe TpsOBa a pazyurtar rpaduka u
TabNuIa, 12 U3BBPIIBAT HECIOKHU W3UUCIICHUS, J]a TIOAPEKIAT U KOMOMHUPAT JaHHH CIIOPE.T
IIOCOYEH KPUTEPUH U JIp.

3nanua u YMEeHuA no mMmamemamuKka, KOumo npumedsicasam yuenuyume ¢
pesyimam Ha coomeemnuume pasHunuia om 0606”46’”(1”1(1 cKana

Illecmo pasenuwie (nao 669.3 mouku)

VYyeHuure ¢ pe3yaTaTH Ha MIECTO PaBHUIIE MPUTEKABAT HEOOXOIUMHUTE MMO3HAHUS U
YMEHHUS 32 U3BBPIIBAHE HA CIIOKHU MaTeMaTHUECKH ornepanuu. Te ¢popMynupar KOHICTIIHH,
00001mIaBaT ¥ M3MOI3BaT WH(OPMAITKs, KaTO C€ OCHOBABAT Ha CAMOCTOSTEITHO M3CJICABaHE U
MOJICTIMpaHe Ha CIOXKHH mpoOiiemMu cutyanuu. CBBp3BaT W CpaBHSABAT WHQPOpPMAIUS OT
pa3IMYHU U3TOYHHMIIM, KaTO I OCMHUCIIAT W MpeoOpa3yBaT OT €IMH BUJ B APYyT. Te3n yuyeHUuIu
YCTEIIHO U3pa3siBaT UAeUTe CHu ¢ PopMallHUs €3WK HAa MaTeMaTHKaTa M pa3padoTBaT MOAXO0IU
W CTpaTeruu 3a pelllaBaHe Ha MPOOJIEMH B HETIO3HATH CUTYyallMu. [[eTalijTHO OMHMCBaT U TOYHO
NPEJICTaBAT JCUCTBUATA W U3BOAWTE CH, CBBP3aHH C OCBHIIECTBIBAHETO HA MpPOYyYBAHE,
apryMEHTHpaHEe U JIp.

Ilemo paenuwie (om 607.0 00 669.3 mouxu)

YYeHHIUTE ¢ pe3yNITaT Ha METO PAaBHHINE OT CKAJIAaTa [0 MaTeMaTHKa W3paboTBaT U
U3M0JI3BaT MATEMAaTUYEeCKH MOJCIM B KOMIUICKCHM CHTYyallud, KaTo pa30upaT TEXHHUTE
OTpPaHHYCHUS U OTPEICIIAT MPUIUHATE 3a TX. V30upar, cpaBHSABAT W OICHSIBAT CTPATETHH,
KOHWTO Ca MOJIXOJSIIH 32 PEIIaBAHETO Ha KOMIUICKCHHU MPOOJIEMHU, CBbP3aHH C TE3U MOJICIH.
YYeHHUIUTE MUCIAT CTPATETHYECKH, KaTO IUIAHUPAT ICHWHOCTHTE M 3aIBJIO0YCHO aHAIH3UPAT
XapaKTEePUCTHKUTE HA KOHKPETHATA CUTYAITHSI.

Yemevpmo pasnuuie (om 544.7 0o 607.0 mouku)

YdeHHunuTe ¢ pe3yJTaTh Ha YETBHPTO PABHHUIIE MPUTEKABAT YMEHHUS 32 paboTa C SICHO
dbopMynrpaHu MaTeMaTHYECKH MOJIETH B KOMIUIEKCHU CUTYallMH, KOUTO MOXE J1a ChIbpKAT
OTpaHHMYCHUS WU Ja W3WCKBAT NPAaBEHE Ha TPEINONIOKEHWs. Te m30upar U KOMOMHHpAT
pa3’NYH{ HAYMHU 3a MPEACTaBsIHEe Ha WH(POpPMAIMATA, BKIIOYUTEITHO U Ype3 CUMBOJH, KaTo
TU TIPEHACST BBPXY pPEaTHU CUTYaIUH.

Tpemo pasnuwie (om 482.4 00 544.7 mouku)

y‘-IeHI/ILII/ITe cJIeaBar sACHO OIIMCaHHu HpOL[eI[ypI/I, BKIIFOUHUTCIIHO M TaKuWBa, KOHUTO
W3HCKBAT B3MMaHe Ha KOHKPETHHU pemeHus. Te n3dupar u n3Mmoi3BaT HECJIOKHHA CTPATeTHH 32
pemiaBaHe Ha mpoOseM, THIKYyBaT MH(GOpMAIMs OT Pa3Nu4HU HW3TOUHUIM. [IpencrtaBsr mo
IOJIXOJIATI] HAYMH CBOUTE PE3YJITaTH U MPOU3THYAIINTE OT TSIX W3BOIH.

Bmopo pasnuwie (om 420.1 00 482.4 mouku)
YyeHunure ¢ pe3ysiTaTd Ha BTOPO PABHHUINE THIKYBAaT W Pa3Mo3HABAT CUTYallUd B



KOHTEKCT, KOMTO M3MCKBA Ja C€ HalpaBu MPOCT U3BOJ. Te ycnemHo u3BIu4aT Heooxoaumara
uHbOpMaIlMsl OT KOHKPETeH W3TOYHMK M U3IMOJI3BAT HECIOXKEH MOJeNn 3a HEWHOTO
npencraBsne. M3non3BaT anroputmu, GopMyld U MpoUEnypy 3a OyKBaJlHO THIKyBaHE Ha
pe3yaTaTure.

Bropo paBHuIlle npecTaBisgBa KpUTUYHATA TPAHUIA B MOCTH)KCHUATA HA YUCHUIIUTE
0 MaTeMaTHKa, MOJ KOATO T€ HE IMOKa3BaT CIIOCOOHOCTH 3a €(EKTHBHO H3IOJI3BaHE Ha
MaTeMaTHYeCKO MIO3HAHKE U CIPaBsIHE C MaTEMaTHYECKU MTPOOIIEMH.

ITvpeo pasnuwge (om 357.8 00 420.1 mouku) u noo nvpeo pasnuuie

YyeHunuTe C pe3ysiTaTH Ha IHPBO PABHUIIE pPEIIaBaT CPABHUTEIHO €lIEMEHTapHU
MaTeMaTHYeCKH 3afadu. ToBa ca 3amadu, (popMyIupaHu B TO3HAT KOHTEKCT, KAaTO IisjIaTa
HeoOxoauma WHpOpMaIusl € SCHO MpelIcTaBeHa B YCJIOBHETO Ha 3amadara. [lpurexkaBar
YMEHHUSI 32 W3BBPIIBAHE HAa CTAHJAPTHU MPOIEIYypH W CJIeIBaT KOHKPETHH YKa3aHUs.
W3BbpiiBaT omepanuu M ACUCTBHS, KOUTO MPOU3TUYAT HEMOCPEICTBEHO OT YCIIOBHUETO Ha
3ajavaTa.

B momenma ce noocomesn ocnoenomo uscneoeane na PISA 2012, koemo omnoeo
HACOY6A BHUMAHUEMO KbM MAMEMAMUYEeCKama 2pamomHocm Ha yueHuyume. B tecra 1me
ObJaT BKJIIOYEHU 3aJaud, 32 PEIIaBaHETO HA KOWTO Ca HEOOXOAMMH CIICTHUTE 3HAHUA U
YMEHUS:

e [IpeueHsaBa pa3cTosHUS BBPXY KapTa NpU NaJeH Mamald Wik B KBaJpaTHa Mpexka;
uaeHTU(GUIIIpa BBHPXY KapTa C HECTaHJApTHA OpPUEHTAIMS MICTO TpH 3aaajcHa
CBHBKYITHOCT OT MapaMeTpH; IMpeLeHsIBa BbPXY KapTa IUIOL] ¢ HellpaBmiIHa opma, KaTo
U3II0JI3BA IaJIeH Maiao.

e II3mon3Ba mUTAaropoBara TEOpeMa 3a HAMHpPaHE Ha CTpaHa Ha MPaBOBI'BICH
TPUBI'BIHUK U HA JIUIE Ha paBHOOEPEH U paBHOCTPAHEH TPUBI'bIHHUK.

e Hamupa q1pKUHA Ha OKPBIKHOCT U Ha JIbra OT OKPBIKHOCT.

e l3BbpiiBa IEHCTBUS C IECETUYHU APOOU U OLICHSBA PE3YJITAT ChC 3a/1aficHa TOYHOCT.

e Pa0otu c uucna W 3aKphIsSBa pPe3yATaTH B TOPSIbKA HA XWISAIW, MIJIUOHH W
MUJTHAPIHN.

e Ocmucns U peliaBa ypaBHEHUE B KOHKPETEH KOHTEKCT.

e Mojenupa ¢ HEpaBEeHCTBO M H30HMpa Hall-roisiMa/mManka JOMyCTHMa CTOMHOCT B
KOHKPETHA CUTYaIHs.

e 1I3mo3Ba MOETAIMHO MOJICITHPAHE.

e Uuteprnperupa u cpaBHsBa JBE BpeMeBH I'padKu BbpXY 0011a KOOpJMHATHA CHCTEMA
U U3YHCIIsIBA IEPUOAH OT BpEMe.

e Hutepnperrpa nHGOpPMAIUS B UEPTEK UIH HOMEPOIOTHUYEH (MATPUICH) MOJIEIN.

e PasuuTa 1aHHU B YepTEX WU JABYMEPEH I€OMETPUYCH MOJEI, HAMHpA TEPUMETHD U
nure Ha GUTypH.

o Upentudunupa u paboTu ¢ IByMEPHU MOJIETH U Pa3BUBKHU HA KyO U Mapayenenume]l.

e l3uyucnsBa NpoOILEHT U YacT OT YHCIIO, IPEICTaBI U3MEHEHNE B TIPOIICHTH.

e [IpaBu mpocTo 3aKJIOUYEHHE BH3 OCHOBA HA MATEMATUYECKO OTHOIICHHE, OMHCAHO C
BCEKHJIHEBCH €3HK.

e 3uucnsBa 06eM U OKOJIHA TOBbPXHHUHA HA TeJla B KOHTEKCT.

e Uuteprpernpa KyMyJlaTUBHA 4YeCTOTa MO rpaduka; CpaBHABA CPEIHU CTOWHOCTH B
JaJICH UHTEpBal.

e OrtkpuBa NaHHU B rpaduKa WIM TEKCT U TM 3aMecTBa B AajieHa ¢opmyna, 3a Ja
W3UYHCIIN OIpeJieieHa CTOMHOCT.

e Pazuuta cThiOO0OBa (CcTHIOUECTA) MUArpama, CpaBHSABA JIAaHHHU OT PA3JIMYHU JUarpamMmu
W/WIH OT IuarpamMa M Ta0Juia; mpocieisiBa U3MCHEHHE HA BETMYUHU.
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e AHanm3upa TBBPJAEHUS B KOHTEKCTa Ha JaHHH OT TEKCT, TpaduKa, Tabauma u zp.

e lHnTrepnperupa rpaduka BbB Bpbh3Ka C JaHHH B Ta0IHIIa M 0OpaTHO.

e TrwikyBa peasiHa cuTyanus (omrcaHa B YCIOBHETO Ha 3ajadara) U U30upa MmoIxoIsI]
MaTeMaTUYeCKH MOJICIT 3a PelllaBaHe Ha 3ajjadaTa.

e I3uncnsgBa NpPONOPIMHU U IPECMATA HEU3BECTHA BETUUMHA B TAX.

e Ompenenst U3roAHOCT Ha M300p WM TOJIE3HA CTpATerwss MO €IWH WIM HIKOJKO
KPUTEPHS U TIPAaBU 0OOCHOBKA C JIyMH WJIH U3YHCIICHHUS.

e U np.

Hucmpymenmapuym u npoyedypu

[Tomo6HO Ha BCHYKM NPEIUIIHM OLIEHSIBaHUS Ha nporpamata, PISA usnomnssa tectose,
KOUTO CHABPKAT BBIPOCH C U30MpaeM (CTPYKTYpHpaH) OTTOBOP U BBIIPOCH CHC CBOOOIEH
(KOHCTpyHpaH) OTTOBOpP — KpaTbK W pasmupeH. 3amaunte Ha PISA wmmar crnenuduueH
dopmat. Hsxonko BbIpoca ca GopMynHpaHu KbM €IMH U3TOUYHUK HA MH(POpPMAIUSI — TEKCT,
tabimna, amarpama, rpaguka W JAp. — KaTo IO TO3M HAYWH CE€ BB3IPOU3BEKIAT B
MaKCHMajHaTa Bb3MOXKHA CTETIeH KOHKPETHH PEaIHU CUTYallUH.

[TouyTn mosIOBUHATA OT BCUYKHU BBIIPOCH B TECTOBHUTE KHIKKH Ca BBIIPOCHU C U30MpaeM
OTTOBOP, IPU KOUTO YUCHULIUTE U30UPAT €IUH BEPEH OTTOBOP OT Bb3MOXKHHU YETUPH WIIH TO-
panko metr. Kem BbIpocure ¢ u30MpaeM OTrOBOpP OTHACSIME U TE3W 3aJa4yd, NMPU KOHUTO
YYEHUKBT M30HMpa €IuH BEpeH OTrOBOpP OT JBa BBH3MOXKHHU (3a1adyd OT BUAA ,,Jda/HE” WU
,»ChIJIacCCH/HeChIIaceH’), (OpMYyJIMpaHU KbM HSIKOJIKO HaJeHU TBBpAcHUS. (OcTaHanTe
BBIIPOCU M3HUCKBAT OT yYEHHKA caM Ja HaMuIlIe OTrOBOpa CH, KOHTO cOpel YCIOBHETO Ha
3a/1auaTta MOXKE /1a C€ ChCTOM OT €/lHA WJIM HSKOJKO IyMHU; KpaTKU W3PEUCHUs, UJIU OT I0-
IbIbT TeKeT. OLEHIBAaHETO Ha OTTOBOPUTE HA YUEHUIIUTE HA TE€3U BBIIPOCH CE M3BBPIIBA OT
eKCIIePTH, MPEMHUHAIN KOHKPETHO OOyYeHHEe, U B CHOTBETCTBHE C TOAPOOHHM KPHUTEPHH 3a
onieHsBaHe. OTroBOpuUTE HAa yUYEHUIUTE IOJIy4aBaT pa3iuyeH Opod TOYKHM HE caMO CIIOpen
TOBA JaJId Ca BEpPHU WM HE, HO U CIIOPE]l TOBA JAJI Ca HAITBIHO WM YaCTUYHO BEpHU. 3a J1a
C€ OCHUTYPH HAaJIekKIHOCT Ha MPOLEAYpPUTE Ha OLICHSBAaHE, W3BaJIKa OT OTTOBOPU HA YUEHUIU
Ce OIICHSBA HE3aBUCMMO OT YETHpUMa OIICHUTEIM B CTpaHaTa ydYacTHUK, KAKTO U OT
HE3aBHCHMH OLICHUTENN Ha MexXTyHapOAHUS KOHCOPILIUYM.

OOWKHOBEHO B OLIEHSBAHETO C€ M3IOJ3BAT OKOJIO 13 BHIA TECTOBH KHIKKH, B KOUTO
3aJjauuTe ca MPEJCTaBEeHU B PA3IUYHU KOMOMHauuu. To3u Mozen € ImpUJIoKuUM, Thil KaTto
PISA He oneHsBa OTICIHUTE YUYCHHIIM, a CPaBHSIBA MOCTHIKCHHSITA HA YUYCHHIIUTE OT €/IHA
IbpXKaBa C MOCTHKEHUATA Ha TEXHUTE BPBCTHULM OT OCTAHAIMTE IAbPKABH YYACTHUYKU B
nporpamara.

OcBeHn korHutuBeH TecT B PISA ce wu3mon3BaT BBIPOCHUIIM, KOETO TMO3BOJIsABA
MOCTIKEHUATA HAa YUYCHUIUTE Ja C€ aHaIM3UpaT B KOHTEKCTa Ha ceMeiHaTa, COIMaTHO-
MKOHOMHYECKaTa U oOpa3oBaTenHaTta cpena. CTaHIapTHO BCUYKHU AbP)KaBH aJIMUHUCTPHUPAT
8bNPOCHUK 3a Y4EeHUKA U 6bNPOCHUK 3d YHUTULYEMO.

1lenesa epyna na PISA u uzeaoka

BbB BCcHYKM IbpiKaBH, KOMTO y4acTBaT B HU3CIEIBAHETO, CE€ OLIEHABAT PaBHOCTOWHU
LEJIEBU TPYIH, KaTO MO TO3M HAUMH C€ OCUTypsBa CpaBHUMOCT Ha pesyartarure. B PISA
y4acTBaT YUEHHIM, KOUTO B MOMEHTA Ha TECTUPAHETO ca HA Bb3pacT Mexay 15 ronunu u 3
Mmecena U 16 roguau M 2 Meceua (Hai-o0mo 15-roguiiHu) M HoceuiaBaT YYWIMILE Ha
TEPUTOPUATA HA CHOTBETHATA Abp)KaBa, HE3aBUCHMO OT BHMJAa Ha YYMJIMILETO, BHJA Ha
MOJIFOTOBKATa U Kjlaca, B KOMTO ydar (HO HE mo-Maibk oT 7. kiac). B o0mus cioyyail ToBa ca
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YYEHHULIM, KOUTO ca B Kpas Ha 3aAb/DKUTETHOTO YUYWIHMIIHO oOpa3zoBaHue. Beue mocoumxme,
ye PISA He oleHsBa OTIETHUTE YUYEHUUM WIM yuywiuina. M3cienanero mma 3a 1en Ja
npecTaBy o0Ia KapTHHA Ha MOCTHKEHHSITa HAa 15-rONUIIHUTE YYEHHUIIM B TPUTE KIIIOUYOBU
obnactu (d4eTeHe, MaTeMaTHKa, MPUPOJIHA HAYKH) B CHOTBETHATA CTpaHa W Ja T'M aHAIHU3UPA,
KAaTO T'Ml CPABHU C PE3yJTAaTUTE HA YYACTHULIUTE OT OCTAHAJIUTE AbPHKABU.

OrnpeensHeTO Ha HalMOHAJIHATa IleJieBa Tpyna M M3rOTBIHETO Ha HAI[MOHAJIHATA
M3BaJIKa CHILO C€ MU3BBPIIBAT Ha 0a3aTa HA TEXHUUYECKHU CTAHIAPTH, KOUTO ca 3abJKUTEITHU
3a BCHMYKM Y4YacTHULM B u3cieaBaHero. llenta e ga ce MOCTUrHE BB3MOXKHO HaM-TOJIsIMa
MIPEACTABUTEIIHOCT HAa HALIMOHAJIHUTE PE3YJITaTH OT U3CIEABAHETO, T.€. J1a C€ rapaHTHpa, 4e
pesyaratute oT PISA oTpa3siBar ymeHusiTa Ha BCUYKU |5-rOMIIHN YYEHHUIIM B ChOTBETHATA
IbpkaBa. M3KioueHus ca JOMYCTUMHM CaMO B MHOTO MAQJIKO CJIy4aud U TO CJI€Nl HU3PUYHO
onobpenue ot MexayHapoaHusi KoHcopiuyM. KoHKpeTHO yuwiuile Moxe na Obae
U3KIIFOUEHO OT M3BaJIKaTa, ako ce HaMupa B reorpad)CKH OTIAJICUeH M HEAOCTHIICH paiioH. B
U3CTIEIBAHETO HE YUaCcTBAT U YUYCHUIIUTE ChC CIICIUATHI 00pa30BaTeIHH MOTPEOHOCTH.

H3sadkama na yuunuwama, xouto ydactsat B PISA, ce uzrorsst or MexayHapoaHus
KoHcopiuyM. [Ipomenypara wu3uckBa HalmoHAMHUSAT UEHTHpP Ja MPEAOCTaBU MOAPOOEH
CIIMCHK HA BCUYKM YYWIHINA B CTpaHaTa yYaCTHUK, B KOMUTO ydYaT YUYEHHUIU OT IiejeBaTa
rpyna. M3Bankata ce M3roTBs Taka, ye Ja OTpa3siBa TOYHO CTPYKTypara Ha YYWJIMIIHATA
cucrema.

M3Bagkara Ha ydywivinaTa ce MpeJCTaBs HA TPU PAaBHUILA: OCHOBHA M3BaJiKa, IbPBO
3aMECTBaHE€ W BTOPO 3aMecTBaHe. HaluoHaNMHHMAT LEHTBbp HsAMa IMpaBO Ja MPOMEHS
CTPYKTypaTa U IO HUKAaKBH NMPUYMHU U MPU HUKAKBU YCIOBUSA. AKO MO HSKAKBH NMPUYMHHU
KOHKPETHO YUMJIMIIE OT M3BaJKaTa HE ydyacTBa B U3CIEABAHETO (OTKa3 OT y4acTHE, 3aKPUTO
VUUITUIIE WM YYWIUIIE ¢ MPOMEHEH CTAaTyT HalpuMep), ce MpUOsrBa 1O HErorara IbpBa
3aMsiHa, a TpU HEoOXOoauMOoCT — W J0 BToparta. Crmopen TEXHHYECKUTE CTaHIapTH
JIOITyCTUMHTE 3aMEHU B OCHOBHATA U3BaJiKa ca He noseue oT 15%.

H36adxama na yueHuyume ce U3TOTBS B CTpaHATa YYAaCTHUK B M3CIEABAHETO, KaTO OT
o0IIMs CNMChK HAa BCHUYKU |5-TOAMINHU YYEHHWIM B YYHJIUIIETO Ha CIy4YaeH MPUHIUI
MOCPEJICTBOM KOMIIOThPHA Iporpama ce uzdupat 35. Tam, kpaeTo OposT Ha 15-roguiHuTe €
MO-MaJIbK OT 35, B TECTUPAHETO y4acTBAT BCUUKH YUEHHUIU. AKO €IHO YUHIUIIE € BKIIOUYEHO
B W3BaJKaTa, TO y4acTBa B W3CJICIBAHETO, JOPU M B HETO Ja MMa caMO 3-Ma yYEHHIH OT
1esaeBara rpynma.

VYuenunure B bparapus, kouto momaaar B 1eneBara rpyma, ca ot 7., 8., 9. u 10. xnac.
OOHNKHOBEHO HAW-TOJSAM € IeTbT Ha yueHuruTe B 9. kinac. B Hanmonanuust neHTHp 3a BCEKU
YYCHHUK C€ MOJATOTBSI KOHKPETHA TeCTOBA KHIKKA, KOATO C€ HAJIIKMCBa C HErOBOTO uMe. Beeku
YUYEHHK I0JTyYaBa OIpe/iesieHaTa 3a HEro TeCTOBA KHIKKA U pelllaBa caMo 3ajaunTe B Hes. He
ce JoMmycKa OTCBhCTBAlll YYEHUK Ja ObAe 3aMeHeH ¢ npyr. Kakro Beue mnocouuxwme,
O0OMKHOBEHO Ce MOATOTBAT OKOJIO0 13 BapuaHTa HA TECTOBU KHIKKH, BCSIKA OT KOUTO ChIBPKA
pa3IUYHU KIBCTEPU C TECTOBU BBIPOCU. Taka B rpymna oT 35 y4eHUIW, HAllpuMeEp, €aHa U
ChIlla TECTOBA KHM)XKKA CE€ MOMBJIBA HAW-MHOTO OT TPUMA YUESHUIIH.

Kak ce nposescoa ouenaeanemo PISA ¢ yuunuwama?

TectupaneTo ce mpoBex/a OT TECTOB aAMUHUCTPATOP. TEeCTOBUAT aAMUHUCTPATOP HE
€ CIyXXHTelI B ChOTBETHOTO YUYWIHWINE M NMpEeMUHaBa crenuanHo oOyudenue B Hanumonannus
HEHTbp. TecTOBUAT aJAMMHUCTPATOP OMpeneis ChbBMECTHO C YYWJIHMIIHOTO PBKOBOACTBO
rpa¢puka Ha WH3CIEIBAHETO, KAaTo ce€ ChoOpassBa ¢ TecToBHA Tpo3open. EnHO oT
3aIBJDKEHUSTA Ha TECTOBHS aJIMUHUCTPATOpP € Ja TapaHTHpa, Y€ B OICHSIBAHETO y4yacTBaT
caMO YYCHMLIUTE, BKIIOYCHNU B U3BaJKaTa, KAKTO U Y€ Ca CIMAa3eHU TEXHUYECKUTE CTAaHAAPTU
Ha PISA.
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TecTroBuAT agMUHUCTPATOP MPOBEXKAA U3CIEIBAHETO, KATO C€ PHKOBOJAU OT €IHAKbB
3a BCUYKM YYaCTHMLM CLEHAapUid M MO TO3M HAYMH TapaHTHpa, Y€ BCUYKM YUYEHHULU BbB
BCUYKM Yy4yacTBallM Abp>KaBU IOJIydyaBaT €JHU U ChIUM yKa3aHus. TecTHpaHETO NpoTHYa B
JIBE€ CECUU C MPOIBIKUTENHOCT 10 60 MuHyTH Besika. IlpenBunena e 10-MuHyTHa mo4YMBKa
MexXy cecuurte. Taka B IpOIb/KEHUE HA JIBA Yaca YUYCHULIUTE MOIBJIBAT TECTOBUTE KHUKKH.
Cnen kpaTka MOYMBKA Cl€Jl BTOpaTa CecHs, B NPOABIDKEHHE Ha Okojo 30 MHMHYTH
(MPOBIDKUTEIIHOCTTA HA Ta3u CECUSl HE € TOYHO OIpeesieHa) Te MONbIBAT U BBIPOCHUK, B
KOMTO mpenocTaBaT HHPOpMaLKs 32 CEMEUCTBOTO CH, HABULIUTE CU 32 y4Y€HE, HAarjlacuTe CU
110 OTHOILLICHHE HAa YETEHETO U JIp.

Kaxkeo cneosa?

B momenta B IIKOKYO ce moarorss ocHoBHOTO wu3cieaBane Ha PISA 2012.
OcHoBHaTa oOlleHsIBaHa 00JIacT € MaTeMaTHYecKaTa rpaMOTHOCT Ha yueHUIuTe. TecToBUAT
NMpo3opel; 3aM04YBa HENOCPEJACTBEHO cJieJd TMNPOJieTHATA BaKaHIUS HA Y4YeHULIUTE M
npoabJkasa 10 11 maii 2012 r. Briarouurteano. Crnopell TeXHUYECKUTE cTaHaapTy Ha PISA
NIEPUOABT HAa TECTHpPaHE HE TPsiOBa Ja ChBIAAA C MTBPBUTE MISCT CEAMUIIM CJIC] HAYAIOTO Ha
ydeOHaTa roJivHa U MOCJEeIHUTE IIEeCT CeAMUIIN Mpen Kpas Ha yueOHaTa roanHa. OcBeH ToBa
MEepPUOIBT MEXIY JIBa MOCJIEAOBATEIIHU €Tala Ha OIEHSBAHETO HE TPSOBa J1a € O-KpaThK OT 3
TOJIUHHU.

Hammonannata w3Bajaka Ha yuwiuimarta e Obae roroBa Ha 12 suyapu 2012 1.
OuakBamMe B M3BajgKara Ja ObJaT BKIOYEHH OKojio 210 yuwmnuima OT IsUiata CTpaHa.
HemocpencteeHo cien ToBa A0 PHKOBOACTBATa Ha YYWIMIIATa B H3BajKaTa Ie Obaar
u3NpaTeHu NokaHu 3a ydactue. [lonpoOna mHpopmanms 3a NpeacTosUIUTe ASHHOCTH IIe
Oble m3npareHa M Ha HadamHuUTe Ha Bcuukn PMO ¢ monba na ObAar ompeneneHu Haii-
MaJIKO JIBaMa TECTOBHM aJIMUHUCTPATOPU, KOUTO Ja MpPOBEJAT HM3CJIECIBAHETO B CHOTBETHHS
peruoH. bposT Ha TeCTOBUTE afMUHUCTPATOPH 3aBHCH OT OpOs HA YYWIHIATA B M3BAJKATA.
OOuKHOBEHO Haii-rojieMu ca u3Bajkute Ha peruoHu Codwus-rpan, bmaroesrpan, [Tnosaue u
Bapna. HeoOxonuMo € moHE €AWH OT TECTOBHUTE QJMHHUCTPATOPH Ja TMPHUTEKaBa J00pu
KOMIIOTBPHU YMEHUS, Thil KaTO TOM I1e ObJe aHTaKUpaH C MPOBEKIAHETO HA KOMITIOTHPHO-
0a3MpaHOTO OLICHSBAHE.

[Ipe3 2012 r. OBATapCKH YUEHUIIN 32 TIPBB ITBT 1€ y9acTBaT B KOMITIOThPHO-0a3upaHo
oueHsBaHe. 130010, B 6baemmTe TecToBe Ha PISA 111e ce mocrass Bce mo-roisiMmo yaapeHue
BHPXY YMEHHMSTA Ha yUYEHHUIUTE Ja 4YeTaT U pa30oupaTr eJeKTPOHHU TEKCTOBE M Ja pelaBaT
npoOaemMHu, MpeIcTaBeHu B eneKTpoHeH ¢opmar. Taka PISA me ce cho0pasu ¢ orpoMHOTO
3HaYeHWe, KoeTo HH(popManuiaTa W KOMOIOTHPHUTE TEXHOJOTUM HUMAT B MOJECPHUTE
oOrmiecTBa.

KommroTspHO-6a3upanoTo olieHsBaHe mnpe3 anpui-maid 2012 1. mie ce mpoBeje cien
NPUKIIOYBAHE HA CeCHUsTa 3a TOMbJIBAHE HA TECTOBUTE KHUKKM U BBIPOCHULIUTE.
YyacTHUIIUTE B HEro Ie OBJaT HE TMoBeYe OT 18 ydeHHMIH OT BCSAKO ydwidie. Te ce
ONpENENAT Ha CIy4aeH MPUHIMI OT YUYEHUIIUTE, KOUTO BEYe Ca OMpPE/ENICHU Jla y4acTBaT B
PISA. KommtoTbpHO-0a3UpaHOTO OIEHSIBaHE (BKIIOUUTEITHO MOATOTOBKATA M MTPOBEXKIAHETO)
nie oTHeMe okojio 1 wac u 30 mMuHyTH. KOMIIOTBEPHMAT TECT €€ CHCTOM OT MHTEPAKTHUBHU
3aJjauM, KOUTO U3MEPBAT YMEHHUATA Ha YUCHHUIIUTE Ja PEeIIaBaT MpoOIeMH.
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NMPUMEPHU 3AJAYUN NO MATEMATUKA, U3MNMOJI3BAHU B PISA

dEPMU

Ha cHuMKaTa e mokasaHa celsicka KbIlla ¢ MOKPUB BbB (hopMa Ha MUpaMHUa.
Ha uepresxa oy, HalpaBeH OT YYCHUK, € H300pa3eH MaTeMaTHYECKH MOJIe]l Ha MOKPHBA C

0003HAaYEHU ABIKAHU.

Tapanckusit eraxx ABCD wuma ¢opma Ha kBagpar. ['peamre, KOUTO TOAIBPKAT TOKPHUBA,
IpeacTaBiIsBaT ppOOBe Ha mapanenenunen (npaBobrbida npusma) EFGHKLMN. Touka E e cpena Ha
AT, touka F e cpena Ha BT, Touka G e cpena vHa CT u Touka H e cpena va DT. Bcuuku ppboBe Ha
NUpaMHJaTa B MOJieIa UMaT IbJDKUHA 12 M.
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BBITPOC 1.

IIpecMeTHeTe NULIETO Ha MOBBPXHUHATA HA TaBaHCKUS eTaxk ABCD.

JInnero Ha taBanckug eraxx ABCD = M2

TPYJIHOCT: 492 Touku OT cKallata 110 MaTeMaTHKa

KOMIIETEHTHOCT: Bwr3npousBexaane

OLIEHSABAHE
ITIvnen kpeoum

144 (MepHaTa eqWHWIA € TajcHa B YCIOBHETO)

BBITPOC 2.

HpeCMeTHeTe nbipkuHaTa Ha EF — enuHMsS OT XOPU30OHTAJIHUTE p’b6OBC Ha mmapajiejiennumneaa.

Jbmkuaata Ha EF = M

TPYAHOCT: 524 To4ku OT cKajaTa 1o MaTeMaTHuKa

KOMIIETEHTHOCT: OnpenensiHe Ha JIOTHYECKH 3aBUCUMOCTH

OLEHSIBAHE
ITIvnen kpeoum

6 (MepHaTa eIUHUIA € JaJieHa B YCIOBUETO)
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ABbJIKOBN OPBBYETA

CelckM CTOMIAHWH 3acakia SOBJIKOBU JPHBUETA B YCIOPEAHU PEAHIU, KOUTO TPECHYAWKH Ce
o0Opa3yBaT KBaJpaTd. 3a Jia 3allUTH SIOBJIKOBHTE JpbBUETa OT BATHPA, CTONAHMHBT 3acaXKia
WIJIOJIMCTHU APBBUCTA OKOJIO I'painHaTa.

Ha deprexxuTe € TpeACTABEHO pa3MOIOKEHHETO Ha SIOBIKOBUTE M WTJIOJIMCTHWUTE JPHBYETA MPHU
pasnudeH Opoii (n) Ha pemoBeTe C sIOBIKOBU APHBUETA.

X = UrNoONUCTHO ApbBYe
@ — A6bLAKOBO ApbBYe
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BBITPOC 1.

TTorreiiHeTE TaOMMIATA:

n Bpoit 16b1K0BH Bbpoii urnonuctau
JpbBUETA JpbBUETA

1 1 8

2 4

3

4

5

TPYJAHOCT: 548 Touku OT CKanaTa Mo MaTeMaTHuKa

KOMIIETEHTHOCT: OnpenensiHe Ha JOTHYECKH 3aBUCUMOCTH

OINEHSABAHE
[TonmbiineTe Tabnunara:
n Bpoii s16b1K0BU bpoit urnonucrau
JpbBYETA JIpBBUYETA
1 1 8
2 4 16
3 9 24
4 16 32
5 25 40

ITvnen kpeoum

Bcuukute CCZICM IIOIMIBJIHCHHU YHCJIa Ca BEPHU, KAKTO € MMOKAa3aHO B Ta6n1/1uaTa.
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BBITPOC 2.

Moxete na usnon3Bate nBe (GOpMyINH, 3a Ja MpecMeTHeTe Opos Ha sIOBJIKOBUTE U UTJIOIMCTHUTE
JIpBBYETa, TIOCAJCHU IO ONHCaHaTa CXeMa:

Bpoii 6B11K0BH JpBbBUETA =N>
Bpoii urnonuctHu npeByera = 8N
KBJIETO 71 € OpPOSIT Ha peioBeTe ¢ AOBIKOBH PHBUCTA.

[Ipu onpeneneHa cTOMHOCT Ha 7 OpPOAT Ha AOBIKOBUTE PHBUETA € paBEeH Ha Opos HA UTJOIUCTHUTE
IpbBUYera. Hamepere cToHOCTTA Ha /1, TIPY KOSITO OPOSIT Ha IOBIKOBUTE JPHBUETA € paBeH Ha Opos Ha
WTIIONIMCTHAUTE, U MIPEICTaBETEe M0 KaKbB HAYMH € IpecMeTHATA.

TPYAHOCT: 655 To4kn OT cKajaTa 1o MaTeMaTHKa

KOMIIETEHTHOCT: OnpenensiHe Ha JOTHYECKH 3aBUCUMOCTH
OLLEHSABAHE
ITvnen kpeoum

OTroBopu ¢ BepeH OTTOBOp # = § KaTo:
e n’=8n, n>-8n =0, nn-8)=0,n=0unn=8,T.e.n=8

n’=8>=64,8n=8.8=64

e n? = 8n, OT KoeTo creaga, Ye n = 8.

e8x8=64,n=8
en=8
e 8n8=8°

OTroBopH, KOUTO CHABPXKAT U ABaTa BEpHU oTroBopa: n=8 U n=0.
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BBITPOC 3.

Jla mpearnoyoKuM, 4e CEJICKHAT CTOMAHMH MMa HaMepeHHe 1a 3acajd OBOIHA IpaJdHa C MHOTO
penoBe ApbBuUeTa. BposT Ha KOif OT ABata BHAa ApbBuUeTa (SOBJIKOBH WM HIJIONUCTHH), IIE CE€
yBelUuYaBa Mmo-0bp30 C yBEIMYABAHETO HA pasMepuTe Ha rpaauHara? OOsICHETe Kak CTe MONYYHITH
OTroBOpA.

TPYAHOCT: 723 Touku OT ckajara 1o MatemMaruka (Ipy IbJIeH KpeauT) U 672 TOUYKH (IIpH HEI'bJIeH
KpEIunT)

KOMIIETEHTHOCT: Ocmucnsize
OINEHSABAHE
Ilvnen kpeoum

Bepen otroop (10b1K0BU ApBBUETA), MPUIPYKEH OT IIPABHIHO O0ICHEHHE KaTo HApUMep:

o AGBLMKOBU ApbBYETA = N X N U UIMONUCTHM ApbBYeTa = 8 x n. N aBeTe cdhopmynm
CbObpXaT MHOXMWTEN N, HO N, U3passBaLlo 6pos Ha A6bNKOBMTE ApbBYETa, UMa Apyra
CTOWHOCT, KOSITO HapacTBa, JOKaTO MHOXUTENAT 8 3ana3Ba NOCTOSHHA YMCMeHa
CTOMHOCT. BposiT Ha A0bNKOBUTE ApbBYETa CE yBENMYaBa no-6bup3o.

e BpoAaT Ha sA6bIKOBMTE ApbBYETaA Ce yBennyaBa no-6bp30, 3aLl0To YMcrieHaTa um
CTOMHOCT Ce yBenunyaBa Ha KBaJpaT, BMECTO Aja ce YMHOXaBa Mo 8.

. EDOHT Ha 96bnkoBUTE OpbBYeTa Cce yBerim4aBa KBagpaTnu4HO, AOKaTO 6pOﬂT Ha
UImMonncTHUTE ApbBYEeTa Ce yBelmvaBsa NNHENHO. I'Iopa,qvl TOBa 6p0ﬂT Ha 96bnkoBUTE
OpbBYeTa ce yBernun4yasa I'I0-6'bp30.

o PelleHneTo chabpka rpaduka, UniocTpupalla, Ye n> Haasuwaea 8n creq,
npemMnHaBaHe Ha CTOMHOCTTa n=8.
Henwvnen kpeoum
Bepen otrosop (s10b1K0BU ApBHBUETa), 000CHOBAH C KOHKPETHH MTPUMEPH UJIH JIOITBIBAHE HA
Tabnumara.

e bposaT Ha A6bnkoBMTE ApbBYETa Ce yBenunyasa no-6bp3o oT 6posi Ha UMMONUCTHUTE
ApbBYeTa, KoeTo criegsa oT TabnuuaTa Ha npegxogHaTta cTpaHuua. ToBa Baxu
ocobeHo, cnef kaTto 6poAT Ha AOBMKOBUTE M UTMONUCTHUTE OPbBYETA Ce U3PaBHAT.

e TabnuuaTa nokasea, 4ye 6p0HT Ha 96bnkoBuUTe OpbBYeTa Ce yBerim4yaea FIO-6'bp30.

Bepen otroBop (S0b1K0BU IpbBUETa) C 00SICHEHHE, OT KOETO CTaBa SCHO, Y€ YYCHUKBT pa3Oupa
2
BpB3KaTa MEeXAY 7~ U 81, HO HE A MPEACTaBsl JOCTaTHUHO ACHO.

e AGbnKoBUTE ApbBYeTa cneg n > 8.

e Cren 8 pena 6pOF|T Ha 96bnkoBUTE OPbBYETa Le ce yBenn4vaea I'IO-6'bp30 OT TO3M Ha
UIMOJINCTHUTE.
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KYBOBE

Ha cammMkara Bmxmarte 6 3apa, 0003HadeHu ¢ OyKBU OT (a) 10 (€). ClieAHOTO MPaBUIIO BaXKH 32 BCHUKH
3apoBe:

COOpBT OT TOUKUTE HAa BCEKH JIBE IIPOTUBOIIOJIOKHN CTEHH Ha 3apa € 7.

BBITPOC

Brumrere B KBaJpaTducTara 6p05[ Ha TOYKUTC Ha cpewynojiodcHama CTCHa Ha BCEKH OT 3apOBCTC,
IIOKa3aHU Ha CHUMKara.

(@ ©) ()

® W (©

TPYAHOCT: 516 To4kH OT CKajaTa 1o MaTeMaTHKa
KOMIIETEHTHOCT: Bp3npousBexaane
OILIEHSIBAHE

ITvnen kpeoum

T'open pen (1 5 4); Honen pex (2 6 5). [IpuemnuB € u aHaJOTHYICH OTTOBOP, PU KOHTO B
KBaJIpaTyeTara ca HapuCyBaHH JIMIaTa Ha 3apPOBETE.

IEE . [sgse
° 0.0
216 |5 ® !!.o.
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N3MEPBAHE HA Mo HA KOHTUHEHT

Pazeneoatime xapmama na Anmapxmuoa.

AHTAPKTHA

TOxen nmomroc a
& IImanuna
Men3uz

2
\\

Kunometpu 9 290 4(|)0 6(J)O 8(I)O 10|00
I 1
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BBITPOC
W3uucnere npuOIM3nUTEIIHATA IUION] HA AHTApKTH/a, KATO M3MOI3BaTe JaJCHUs Malal.

Hanumiere Bamero peuicHue u 00sicHETE KaK CTe MOJIy4YunIin HpI/I6HI/I)KCHI/I$I OTT'OBOD. (MO)KCTG Ja
YUCPTACTC BbPXY KapTaTa, akO TOBA IIIC BU ITIOMOTHE J1a U3BbPIINTEC HpeCMSITaHCTO.)

TPYJIHOCT: 712 To4ku OT CKajaTa 1o MaTeMaTuka (TIpH IIbjIeH KpeauT) u 629 (TIpu HemrbIeH
KpEInT)
KOMIIETEHTHOCT: OnpenensHe Ha JIOTHISCKH 3aBUCHMOCTH

OLEHSIBAHE
ITvnen kpeoum
Pemienus, mpu KOUTO € U3IOJI3BAH paBUiieH MeToa U e JaieH mpaBujieH OTrOBOP.

Perienne, mosIydyeHo upe3 HauepTaBaHEe HA KBAaapaT WM IPABOBI'BIHUK U HAMUPAHE Ha JIUIIE —
mexay 12 000 000 xm? u 18 000 000 km? (TOCOYBaHETO HA MEPHUTE SIUHUITA HE €
3aIbJDKATEITHO);

Pemenue, noxydeHo ype3 HauepTaBaHE Ha KPBI U HAMHUPAHE HAa HETOBOTO JIMLIE — MEXIY
12 000 000 xm? 1 18 000 000 xm?;

Pemenue, moaydyeHo upe3 pasJieNisiHe Ha IUIONITa Ha HIKOJIKO IPaBUIHA T€OMETPUIHH QUTYPH
Y HaMUpaHe Ha JULETO Ha Besika oT TAx — Mexay 12 000 000 u 18 000 000 km?;

Pemenue, nonyyueHo no npyr npabuiieH HauuH — Mexy 12 000 000 km? u 18 000 000 xkm?;
Bepen otrosop (mexay 12 000 000 km? u 18 000 000 xkm?), HO HE € TOKa3aHO PeIlIeHHe.
Henwvnen kpeoum
Pemenwns, mpu KOUTO € M3MOI3BaH npaBwieH MeTo, HO e mageH HenpaBuieH Wi HEMbJIEH OTTOBOP.

PCI]_IeHI/Ie, IMOJIY4YC€HO UpE3 HAYCPTaBaHC HA KBaJApaT UJIU NPAaBOGI'bJIHUK U HAMHUPAHE HA JIUIEC —
MCTOABT € NPAaBUJICH, HO OTTOBOPBHT € MOIPCHICH UJIN HCII'BJICH:

® YYEHHKBT YepTae MPABOBI'BIHUK H YMHOXKaBa IBDKMHUTE Ha ABETE My CTPaHH, HO TIOJYYCHUST
OTTOBOP € MO-MaTbK WIH TO-TOJISIM OT JOIMycTUMuTe rpanunu (Hampumep 18 200 000).

o VUEHHKBT YepTae NPaBOBI'bIHUK U YMHOKaBa ABIDKHHUTE Ha IBETE My CTPaHH, HO OpOsT Ha
HyJnute e norpenied (Hanpumep 4000 x 3500=140 000).

® VUEHHKBT YepTae NPaBOBI'bIHUK U YMHOXKaBa ABIDKMHUTE Ha IBETE My CTPaHH, HO ITPOITyCKa Ja
npeoOpa3yBa MOTyYeHHUs Pe3ynTaT B KBaJApaTHU KWJIOMETpPHU ¢ IIOMOLITa Ha MaiabHarta cKaja
(mampumep 12 x 15 cm=180).

® YYEHUKBT YepTae MpaBObIbIHUK; TIOCOYBA, Y€ ThpceHaTa miow € paBHa Ha 4000 kM x 3500 kM,

HO HC JOBBPIIBA PCHICHUCTO.

Pemenwne, moy4yeHo upe3 HauepTaBaHe Ha KPBI — METOBT € TIPAaBUJICH, HO OTTOBOPBT €
TIOTPEIICH WX HEITBJICH.

Pemenwne, moy4yeHo upe3 pasensHe Ha IUIONITa Ha HIKOJIKO PaBUIHA T€OMETPUIHH QUTYpH
¥ HAMUpPAHE Ha JUIETO Ha BCSAKA OT TSAX — METOIBT € MPABUJICH, HO OTTOBOPHT € IMOTPEIIcH
WJIM HEI'bJICH.

PCH.IGHI/IC, IMOJIYy4Y€HO C IMOMOIITA Ha APpYT NPaBUJICH METOA, HO OTTOBOPHT € MOTI'PCIHICH NI
HCITBJICH.
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N3PACTBAHE

Muaagexure yBeJM4uaBaT pbCTa CHU.

JlaHHUTE 3a cpelHUs PBHCT Ha MIIAJIEKUTE U JIeBOMKUTE B Xomanaus npe3 1998 r. ca npencraBeHu Ha
cienHara rpaduka.

190
Pbct
(cm) CpepneH pbCT Ha Mnagexute — 1998 r.
L~
180
.d====4 CpeneH pbCT Ha aeBolikuTe — 1998 r.
170 e peneH p A
160
150
140
130 ;
10 11 12 13 14 15 16 17 18 19 20 Bwb3pact
(rognHwn)
BBITPOC 1.

Ot 1980 r. Hacam cpenHUAT pbeT Ha 20-rOAUIIHUTE OEBOMKHU ce € yBenuuuia ¢ 2,3 cm — 10 170,6 cm.
[IpecmeTHeTe KaKbB € O CPEIHHST PBCT Ha JeBoWkuTe Ha 20-rogumrHa Bb3pacT mpe3 1980 T.

TPYJIHOCT: 506 Touku OT cKallata 110 MaTeMaTHKa

KOMIIETEHTHOCT: Br3npousBexaane

OLEHSIBAHE
ITvnen kpeoum

168,3 cM (MepHaTa eqUHUIA € JajeHa B YCIOBHETO)
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BBITPOC 2.

O0sicHeTe 10 KaKbB HAYNH Fpa(i)I/IKaTa IMOKa3Ba, 4€ CPECAHUAT TEMII Ha U3PACTBAHC IIPU MOMHUYCTATA CC
3a0aBsl clie]] HaBbpIIBaHe Ha 12 ToauHU.

TPYAHOCT: 559 To4ku OT cKajaTa 1o MaTeMaTHKa

KOMIIETEHTHOCT: OnpenensiHe Ha JOTMYECKH 3aBUCUMOCTH

OINEHSABAHE
ITvnen kpeoum

B OTTOBOPUTEC Tpﬂ6Ba Ja C€ 1moCo4yBa ,,HpOM}lHaTa” B HAKJIOHA Ha KpuBaTa, WJIKOCTpUpAIlla TEMIIa Ha
nU3paCTBAHC HA MOMUYECTATA. ToBa moxe Ja 6’5,[[6 H3pa3CHO ABHO WJIA Ja CC noapa361/1pa OT OTTroBOpa.

VY4YeHUuKsT IMOCO4YBa, Y€ HAKJIOHBT HAa KpUBaTa HaMaJIsIBa CJICI IPEMUHABAHE Ha I'paHULiaTa OT
12 roguHu, KaTo U3MOJ3Ba €KETHEBEH €3UK, a HE MATEMAaTUYECKU TePMUHHU:

e KpuBaTa Be4de He BbpBM Harope, a Tpbrea HacTpaHu.

¢ KpuBaTa cTaBa Xopu3oHTanHa.

¢ Kpuarta e no-nnocka cneg 12 roa.

. KpI/lBaTa Ha MOMMYETaTa 3ano4yBa Aa ce N3paBHABaA, a Ta3n Ha MoOMYeTaTa nNpoablJrKaBa
Aa ce n3KadBa.

e TA ce nsnpaes, a rpadmkata Ha MOMYeTaTa npogbikasa Aa pacTe.

Y4eHUKbT II0COYBa, Y€ HAKJIOHBT HAa KpUBaTa HaMallsiBa CJIICI IPEMUHABAHE Ha I'paHUIIaTa OT
12 IOAWHH, KaTO U3II0JI3BA €3MKA HAa MaT€MaTHUKarTa.:

e HaknoH®bT Ha KpuBaTta e no-manbK.
e TeMnbT Ha npomMAHa Ha OT4YMTaHaTa BeJfiM4nHa HamMandaea oT 12 roguHu Harope.

o [YUYEHVKDBT € U34UCnUN bInuTe, CKITFYEHN Mexay KpuBaTta n abcumcarta npegu n cneq
npeMmnHaBaHe Ha rpaHuuaTa oT 12 roguHn.]

Ipuememe ynompebama na Oymu Kamo ,, HakIioOH Ha Kpueama ™ uiu ,, Koeguyuenm na usmenenue” 3a
Mamemamuyecky mepmuHu.
Y4eHUKBT CpaBHSABA TEMIIOBETE HAa U3pAcTBaHe (CPAaBHECHHETO MOXKeE Jia ObJIe ABHO M3PA3CHO):

e Mexay 10 n 12-roguiuHa Bb3pacT pbCThT Ce yBenunyasa ¢ okono 15 cm, gokato
yBenuyeHneTo mexay 12 un 17-roguiiHa Bb3pacTt e camo 17 cm.

o CpepgHuat Temn Ha nspacteaHe mexay 10 n 12 rogmHu e okono 7,5 cm Ha roguHa, a
Mexay 12 n 20 rogmMHu e caMo OKOJlo 2 CM Ha roguHa.
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BBITPOC 3.

O6sicuete, ciope TpaduKara, mpe3 Ko mepruoa OT KUBOTA UM CPETHUAT PHCT HA JKEHUTE € MO-BUCOK
OT TO3W Ha MBIKETE Ha ChILATA Bb3PACT?

TPYAHOCT: 529 touku oT ckajara o MaTemMatuka (Ipu IbJeH KpeauT) U 415 Touku (Ipu HembJIeH
KpEIUT)

KOMIIETEHTHOCT: Bw3npoussexaaHe
OLEHSIBAHE
ITIvnen kpeoum

Y4eHUKBT NOCOUBA NPAaBUIIHUA NepHoa — Mexkay 11 u 13-rogumniHa Bb3pact:
e Ha Bb3pacT mexay 11 n 13 roguHu.

¢ OT 11 go 13-roguiwHa Bb3pacT CPeaHUAT PbCT Ha MOMMYeTaTa € No-BUCOK OT TO3M Ha
Mom4eTaTa.

e 11-13T.
V4YeHUKBT ITOCOYBA, Y€ MOMHYETATA Ca IMO-BUCOKH OT MOMYeTaTa, korato caHa 11 u 12

roguady. (To3n oTroBOp € mpaBuiIeH, BBIPEKHU, Y€ € U3MOI3BaH eKEIHEBEH 31K, Thil KaTo
00o03Ha4aBa MpaBUIHKS nHTEpBal — 1 1-13 roguHu.).

¢ MomunyeTtara ca No-BMCOKM OT MOMYeTaTa, Korato ca Ha 11 n 12 rognHu.

e Ha 11 n 12 roguHw.
Henwvnen kpeoum
Hpyru otroBopu (11, 12, 13), KoUTO ca B TpaHUIIMTE HA MMPABUIIHUS TIEPUOT, HO HE OTTOBAPST
Ha U3UCKBAHETO 3a IIBJICH KPEJUT:
e 0T 12 oo 13
° 12
e 13
o 11
ot 11,2 no 12,8.
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CKOPOCT HA CbCTE3ATEJIEH ABTOMOBUII

KpuBara mokasBa kak ce IpOMEHs CKOPOCTTa Ha ChCTe3aTeJIeH aBTOMOOWIT TIPH JIBUKEHUE MO PaBHA
TPUKUIIOMETPOBA 3aTBOPEHA MTUCTA 110 BpEME Ha BTOpaTa OOMKOJIKA.

Cropoct CKOPOCT Ha cbCTe3aTeIHUA aBTOMOBM Ha 3-KUNOMEeTPoBa NucTa
(km/4) (sTOpa 06uKoAKa)
180
160
140
120
100
80
60
40
20 05 15 25

o
v

CrapTtoBa ObnxunHa Ha nucTaTa (Km)
NNHKUA

BBITPOC 1.

Konko e HpI/I6J'II/I3I/ITCJ'IHOTO Pa3CTOAHUC MEKAY CTApTOBATa JIMHUA U HAYaJIOTO Ha Haﬁ—ﬂ’bﬂf Hd IIpaB
Y4aCTbK OT mucrara’?

A 0,5 xm
b 1,5 km
B 2,3 kM
T 2,6 kM.

TPYJAHOCT: 492 Touku OT CKanaTa Imo MaTeMaTHuKa
KOMIIETEHTHOCT: OnpenensiHe Ha JOTMYECKH 3aBUCUMOCTH
OINEHSBAHE

ITvnen kpeoum

b. 1,5 xm

BBIIPOC 2.
B koii yuacTbk OT HcTaTa € perucTpupana Hali-HUCKa CKOPOCT MO BpeMe Ha BTopaTta 0OuKoKa?

A Ha craproBara nunus

b Ha oxoio 0,8 kM ot crapta

B Ha okono 1,3 xm oT crapra

r [To cpenara Ha pa3CcTOSTHUETO MEXIY CTapTa U (huHaa.

TPYJAHOCT: 403 To4ku OT cKajaTa 1o MaTeMaTuKa
KOMIIETEHTHOCT: Bp3npousBexaane
OLEHSIBAHE

ITvnen kpeoum

B. Ha okoino 1,3 kM oT cTapra.
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BBITPOC 3.

KakBo MokeTe /1a KaxeTe 3a CKOPOCTTa Ha aBTOMOOMIIA MEXK/Y TOUKUTE, KOUTO OTOEsI3BaT 2,6 KM U
2,8 KM OT cTapTOBaTa JINHUSA?

A CkopocTTa Ha aBTOMOOMIIA € TIOCTOSTHHA.

b CkopocTTa Ha aBTOMOOMJIa C€ YBEIN4aBa.

B CkopocTTa Ha aBTOMOOMIIa HAMAJISBA.

r CkopocTTa Ha aBTOMOOWIIA HE MOYKe 12 ObJie onpe/iesieHa ¢ IIOMOIITa Ha rpaduKara.

TPYAHOCT: 413 To4KH OT CKajaTa 10 MaTeMaTHKa
KOMIIETEHTHOCT: Bw3npoussexaaHe

OLEHSIBAHE
ITvnen kpeoum

B. Cxopoctra Ha aBTOMOOWMIIA CE yBEIHYaBa.

BBITPOC 4.

P a3rne/:[aﬁTe YEPTCIKUTC HA NET MMUCTHU 3a ABTOMOOUIIHU ChCTE3aHUS.

Ha xos OT nucTUTE € NUIIOTUPAH ChCTE3aTEIIHUAT aBTOMOOMIL, 32 Ja c€ MOJIy4H [I0COUCHaTa KpUBa Ha
ckopocrra?

S: CtapTtoBa nuHuA

TPYAHOCT: 655 To4kn OT cKajaTa 1o MaTeMaTHKa
KOMIIETEHTHOCT: OnpenensiHe Ha JIOTHYECKH 3aBUCUMOCTH

OINEHABAHE

ITIvnen kpeoum: b
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OBNPU

TeneBu3noOHEH peOoopTep KOMCHTHPA ITIOKa3aHaTa Fpa(bI/IKa 10 CJICAHUS HAYHH!

,,] padukaTa mokas3sa, ge oT 1998 no 1999 r. 6posT Ha 0OWpHTE HApACTBa 3HAYUTEITHO.”

520 —
1999 1.

Bpoii Ha 515 —
obupute 3a
efHa roguHa

510 — 1998 1.

505

BBITPOC

CwmsTarte 71, 9e peropTepbT HHTEPIPETHPa MpaBUiTHO rpadukara? [loakpemnere oTTroBoOpa CH €
apryMeHTH.

TPYJAHOCT: 710 Touku oT ckanara mo MaTemMaTuka (Ipu mbiieH kpeaut) 1 609 Touku (Ipu HenbjeH
KPEIUT)

KOMIIETEHTHOCT: OnpenensHe Ha JIOTHUYSCKH 3aBUCUMOCTH
OLIEHSABAHE
ITvnen kpeoum

Y4eHnKbT I0COYBa, Ue TpaduKaTa € HeMpaBUIIHO HHTEpIpeTHpana. B otroBopa ce
MoTYepTaBa, 4e € oKa3aHa caMo MaJIKa 4acT OT rpadukara.

o HerlpaBI/IJ'IHO. Heobxoaumo e ga ce nokaxe usnarta rpacbvu(a.
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e Mucns, ye NHTEpPnNnpeTaundaTa e HeobOCHOBaHa, Tbil KaTO ako ce MoKaxe usanaTa
rpacbvn(a, e ce sBuaun, 4e e Hanmue camo Maliko yBerind4eHue Ha 6po;| Ha O6MpI/ITe.

¢ He, 3aL40TO TOM M3MN0ON3Ba cCaMo ropHaTa 4acT Ha rpadmkaTa, a ako pasrnegame usanaTta
rpacpmka ot 0 go 520 we Bnanm, 4e yBenmyeHNeTo He e TONKOBa rofnsimo.

e He, 3awwoTo rpadwmkaTta npasu ga narnexga, 4e uma ronssMo yBenuyeHue Ha AaHHuTte, a
BCBLUHOCT YBENNYEHNETO € MarlKo.
VY4eHUKBT OCOYBa, U rpad)ukaTa € HelPaBUWIHO HHTepHpeTHpana. OTrOBOPHT € NOAKPEIEH C

IMpaBUJIHU apryMEeHTU, OTHACAIIU CC 1O CbOTHOICHUCTO HUJIU MPOUCHTHOTO YBCINYCHUC.

¢ He, rpachukata e HenpaBunHO UHTEpnpeTUpaHa. 10 He e ronsiMo yBenu4yeHve B
cpaBHeHue ¢ obwums 6pow ot 500.

¢ He, rpacdhukaTta e HenpaBWUnHO UHTEpPNpeTUpaHa. YBennyeHmeTo e camo ¢ 2%.
e He. 8 obupa noseye npaeu ysenudeHne ot camo 1,5%. Cnopen MeH, ToBa He € MHOro!
e He, obupute ca ce ysennumnum camo ¢ 8 unu 9 3a tasm roguHa. B cpasHeHue ¢ 507 ToBa
He € roNIiMo YnCIo.
Y4eHUKbT IOCOUBa, Y€ ca HeOOXOJUMHU JaHHH 33 TEHACHIIUUTE, IPE/IH J1a Ce HAIPaBU
MpeLeHKa.

¢ He MOXeM fa npeueHM Januv yBenuyeHUeTo e ronsamo unm He. Ako npes3 1997 r. 6posT
Ha obypuTe e CbLUMAT KakTo npe3 1997 r., ToraBa MOXeM Aa KaxeM, Ye uma ronsmo
yBenuyeHue npes 1999 r.

¢ Hama kak ga 3Haem KakBoO 03Ha4aBa L,FONsAMOo”, 3auoTo e HeOGXO,D,VIMO Aa nmame noHe
OBe N3MeHeHNs, 3a Ja MoXe eOHOTO [la ce onpeaeny KaTo ronsmo, a Apyroto KaTto
MarskKo.
Henwvnen kpeoum
[Benescka: Tvii kamo ckarama Ha 2paguxama He e MHO20 ACHA, Cl1ed8a Od ce npuemam 3a NPAGUIHU
omeosopu medxncoy 5 u 15 3a ysenuuenuemo na opos Ha obupume.]
Y4eHHUKbT OCOUBa, Ue TpaduKaTa € HeMPaBUIHO HHTEPIPETHPaHa, HO HE CE apryMeHTHpa

JIOCTaTHIHO J00pe.

o Ananusmpa CAMO yBenunyeHueTo kaTo abcomntoTHa CTOMHOCT, 6e3 Aa ro cpaBHsABa C
o6Lwms 6poi.

¢ He, He e obocHoBaHa. YBenu4yeHneTo e camo ¢ 10 obupa. OymaTta ,ronamo” He
oTpassiBa TOUYHO YBENUYEHNETO Ha Bposi Ha obupuTte. YBenuyeHveTto e camo ¢ 10 1 He
MOXe fa ce Hapeye ,ronsmo”.

¢ YBenuyeHue ot 508 Ha 515 He e ronsamo.

e He, 3awoTo 8 unun 9 He e ronsma CTOWHOCT.

¢ [1o usBectHa cteneH. NpomsaHaTta ot 507 Ha 515 e yBenuyeHune, HO He ronAmo.
Y4eHUKBT I0COYBA, Y€ UHTEPIPETALUATA HE € MPABUJIHA, U3I10JI3BA IIPABUIIEH METOJ1 Ha
peuiaBaHC, HO JOITYCKAa HE3HAYUTCIIHA TEXHUYCCKU I'PCUIKU B U3YUCIICHUATA.

o [lpaBuneH MeToa 1 U3BOA, HO yBENUYEHNETO e nadncneHo kato 0.03%.
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TPUBI bJIHNLUA

BBITPOC

OrpaueTe C Kpbrue 6y1(BaTa, 0603HaanaLua (bmypaTa, KOATO CbOTBETCTBA HA CIICAHOTO OIMMCAHMUEC.

Janen e npaBobreaHUAT TpUbI'BIHUK PQR ¢ mpas vrea R. Otceukara RQ e mo-kbca oT oTceukara
PR. M e cpenata Ha PQ, a N e cpenara na QR. Touka S e BpTpe B Tpubrbanuka. Otceukata MN e
HO-ABJITa OT oTceukaTa MS.

A b
P Q
N M M
% BS
R S Q P N R
B I
P R
M S } S
h Q
Q N R @ N P
|
R
N M
TPYOHOCT: 537 To4yku OT ckanaTta no
MaTemaTuKka
P Q

KOMMNETEHTHOCT: Bb3npoussexgaHe
OLIEHABAHE

IMbaeH kpedum: I
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PE3EPBOAP 3A BOOA —10m

Pe3epBoap 3a BOJa uMa (bopMa " pa3MCpU, KaKTO € IIOKAa3aHO Ha YCPTECIKaA.

[IppBOHAYATHO pe3epBoapbT € npaszeH. Cies ToBa TOW ce IBIHU C BOJA ChC
CKOPOCT OT €/IMH JIUTHP Ha CEKyH/Ia.

wm
=

BBITPOC

Kos oT cienpamure rpaduku mokaspa Kak ce MPOMEHsT BUCOUMHATA Ha BOJTHATA TIOBBPXHOCT C
TEUCHHUE Ha BPEMETO?

A B B
BucouuHa BucounHa BucounHa
f 1 i '
— - -
Bpeme Bpeme Bpeme

r A
BUCOYMHA BucounHa
i [ 3

- L
Bpeme Bpeme

TPYJHOCT: HAMA JJAHHU
KOMIIETEHTHOCT: OnpenensiHe Ha TOTHYECKH 3aBUCUMOCTH

OLEHSABAHE

IlIvnen kpeoum: b

32



KOHUEHTPALUMA HA JIEKAPCTBO

BBITPOC 1.

Ha xena, xosATO ce JieKyBa B OOJHHIIA, WHKEKTHPAT HEHUIWINH. OpraHu3MbT U IOCTEIIEHHO
¢ y )

pasrpaxk/ia MeHUIMIINHA, ChIBPXKAII Ce B KPHBTA, MOPAAN KOETO €IUH Yac CIlie] WHXKEKIHATA CaMo

60% OT MEHULIMIINHA BCE OIIE € aKTUBEH.

HpOLICC’BT nmpoab/IKaBa a CC pa3BHBa IO ChllaTa (bopMyna: C M3THYAHETO Ha BcekH yac camo 60% ot
NEHUIIWIINHA, CbABbPIKAIIl CC B KPbBTA B Kpasd HAa NPCAXOJHUA YacC, OCTaBa aKTHBCH.

Ja npeanonoxum, ye xkeHata rnoiydasa jo3a ot 300 mr nenurini B 08.00 4.

[ombiHeTe Tabnumara, Ha KOATO € OTOENA3aHO KOJUYECTBOTO HA AaKTUBHHS MEHUIMINH, ChIBPIKAIIO
ce B KpbBTa Ha JK€HaTa Ipe3 HHTepBau OT eauH dac 3a Bpemero ot 08.00 no 11.00 yaca.

Bpeme 08.00 09.00 | 10.00 | 11.00

MMenununun (Mr) 300

TPYAHOCT: HAMA JJAHHU
KOMIIETEHTHOCT: OnpenensiHe Ha JOTMYECKH 3aBUCUMOCTH

OINEHSABAHE
ITvnen kpeoum

n TPUTEC MMOMBJIHCHU YHCJIa Ca BEPHU, KAKTO € ITOKAa3aHO:

Bpeme 08.00 09.00 10.00 11.00

[MernnumuH (Mr) 300 180 108 64,8 wm 65

Henwvaen kpeoum

EI[HO HJIK IBC OT MOM'bJIHCHUTEC YXCJIa Ca BEPHU.
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BBITPOC 2.

[ersp TpsiOBa na mpreme 80 Mr OT JIEKapcTBO 32 KOPUTHpaHe Ha KPBBHOTO HajsiraHe. Ha rpagukara e
MoKa3aHa I'bpBOHAYaJ HATAa KOHLIEHTpPALMs Ha JIGKAPCTBOTO M KOHLEHTpAIUATa, KOSTO OCTaBa B
KpbBTa Ha [leTwsp cien enuH, 1Ba, TpU U YETUPH THU.

\
o\

Jlo3a (mr)

’ N
.

0 1 2 3 4 5

Bpewme (nuu) cren mpueMane Ha JISKapCTBOTO

KaxBo KOIMUYECTBO OT MPHUETOTO JIEKAPCTBO OCTAaBa aKTUBHO B Kpasi Ha IbPBUS JAeH?

A 6 Mr

b 12 mMr
B 26 Mr
I 32 Mr

TPYAHOCT: HJMA JJAHHU
KOMIIETEHTHOCT: Br3npoun3sBexaane

OLIEHSIBAHE
ITvnen kpeoum

T'. 32 mr.
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BBITPOC 3.

Ot rpadukara KbM BTOPH BBIPOC MOXXKEM Jia HApaBUM H3BOJ, Y€ BCEKH JCH KOHIICHTpAIMATa Ha
JICKapCTBOTO B KpbBTa Ha lleThp HamansiBa MPHOIM3UTETHO B CHIIOTO CHOTHOIICHHE KAaKTO B
MPEAXOIHHUS IEH.

Koii ot YETUPUTE OTTOBOPA ITOKAa3Ba HpI/I6HI/I3I/ITeJIHOTO CbOTHOIICHUC Ha OCTaTbYHAaTa KOHICHTpal U
Ha JICKapCTBOTO B CPAaBHCHUEC C IPCAXOHUA I[GH?

A 20%
b 30%
B 40%
r 80%

TPYJHOCT: HAMA JJAHHU
KOMIIETEHTHOCT: OnpenensiHe Ha TOTHYECKH 3aBUCUMOCTH

OLEHSIBAHE
ITvnen kpeoum

B. 40%
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JILPBOJIEJIEL]

BBITPOC

JwpBogener pa3mnonara ¢ 32 M AbpBEH MaTepuaj U UCKa Jla HalpaBu Oorpajia OKoJo rpaJruHCKa Jiexa.

6m 6 m
e 10m — > « 10m — >
A b
6m 6m
<« 10m — > < 0m — >
B r

Wzbepere ,,Jla” wnu ,,He” 3a Bcska ckulla, 3a Ja MOCOYMTE JAJIA TPaJUHCKATA Jiexa MOXKe Ja ObJe
orpaneHa ¢ 32 MeTpa AbpPBEH MaTepual.

Ckuua Ha rpagMHCKaTa Karto ce n3moJ3Ba Ta3u CKHIla, MOKE JIH
Jjexa rpajuHcKaTa jiexa aa 0bje orpageHa ¢ 32 merpa
JbpPBEH MaTepuaa?
Ckuia A Ha / He
Ckuia b Ha / He
Ckuna B Ha / He
Cruma I' Ja / ue

TPYJAHOCT: 700 To4KH OT CKajiaTa 10 MaTeMaTHKa

KOMIIETEHTHOCT: OnpenensiHe Ha TOTHYECKH 3aBUCUMOCTH

OLEHSIBAHE

ITvnen kpeoum
Bceuuku yetupu BepHu oTroBopa B 103U pex: [la, He, [a, [la.
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OBYUYUTEJIHU ITPAKTUKU B BBJITAPCKOTO YYUJIMLIE

B Tasu wacr mie HampaBUM ONWT J1a MOTJIEAHEM Ha W3CIEIBAHETO HA CTEMEHTa Ha
MaTeMaTHYeCKa IPAMOTHOCT Ype3 ChIIECTBYBAIIUTE OOYYUTEITHU MPAKTHKHU IO MaTeMaTHuKa B
ObarapckoTo yuwiuuie. Jokonko cucreMara Ha oOy4yeHHE Y Hac Cbh3/aBa YCIOBHS Ja ce
dbopMupar TpailHu M YCTOWYMBU 3HAHUS U YMEHHS, UMalIM CHIIECTBEHA BPBh3Ka C OMUTA HA
YUYCHUITUTE, J1a C€ U3TPAAAT HHTSPAUCIUITMHAPHU OTHOIICHUS C peajiHa 3HAYUMOCT.

Jla cu MaTemMaTHYECKH IPaMOTEH O3HavyaBa, Hali-00II10 Ka3aHo, J1a MO>KEII:

— Jla pemuin kakBo TpsiOBa 1a U3MEPHUILL, U3YUCIIULI WK TPeOpouI;

— Jla pa3uuTai u 3anucBanl nHGopMalnMATa 110 IpaBUlaTa Ha MaTEMaTHYECKUS €3HK;
— Jla u3mrpsiHABALI TOYHO U JOKpai NPOLEAYPH 3a U3UNUCIISIBAHE U CPaBHABAHE;

— Jla oueHsBal u npoBepsBall Pe3yJITaTUTE CHU;

— Jla n30upani v noi3Ball NpaBUIHUTE METOIU, UHCTPYMEHTH U TEXHOJIOTHH.

M Bcuyko TOBa B KOHTEKCTA Ha €XKEJHEBHUTE NPOOJIEMM B YUMJIUILE, HA paOOTHOTO
MSICTO, Cpell IpUsATENUTEe, CPEe] MOTOKa OT MH(OpMaIus B r100aIHaTa MpeXa U T.H.

Benuky Te3u KOMIETEHTHOCTH ca 3aJ0KEHHU B yYeOHHUTE MPOrpamMH IO MaTeMaTHKa B
HaIeTo yuunuiie. ToBa OT CBOsI CTpaHa € IMPEeANocTaBka 3a (OpMHUPAHETO Ha MeJaroru4ecku
NPaKTUKH, KOUTO MOCTABAT MOJy4aBaHETO U OLCHSIBAHETO HA MATEMAaTHUYECKUTE 3HAHUS BbB
(GyHKIMOHATHA cpefa.

KakBo He moctura?

[TpocTnuko Ka3aHO, AOCTATHYHO EMIMPUYEH MaTEpUal U CICHU(PUUYHU U3TOUHUIIH 32
o0paboTka Ha MHpOpMaNUATa B Yac, 3a Ja ObJC YUYCHHKHT B peajHa, Mo3HATa CUTyaIlusl.
JlocTaTp4HO CTUMYJIM M MOTHUBH 32 yIOTpeda Ha MaTeMAaTUYECKOTO MMO3HAHUE YPe3 CUTYaAIUH
U JIEHHOCTH, CBBbP3aHU ¢ 00CHEHHE, NIPEIICHKA, KOMYHUKALHsl, KpUTUYHO OTHOLICHHUE.

N ome wnemo. HoB akTyanmeH NpoYyuT Ha MeaUTe Ha OOyYeHHETO M Ha
MaTeMaTHYECKOTO IMO3HAHKUE B YUMIIUIIIHOTO O0yYEHHE.

WMHnnurpaneTo Ha mposiBa HA MaTeMaTH4yecka IPaMOTHOCT M3MCKBAa HAIWYHME Ha TPU
eJIeMEeHTa!

—  Curyanus, KosTO opaxaa npoOIeMure;
—  MaremaTnuecko 3HaHUE, KOETO € KJII0Y 32 pelllaBaHe Ha Bb3HUKHAINUTE IPOOJIeMU;
—  Maremaruyecku KOMIETEHTHOCTH, T.€. AEHHOCTH (YMEHHUS M OTHOILIEHUS, KOUTO J1a

CBBpPIKAT CUTyalusiTa 1 HEOOXOIMMOTO 3HAHUE.

OT Ta3u rienHa TOYKAa € BAXKHO Jla NPEOPUEHTHUPAME HAdyMHA, MO KOWTO Y4YUM U
oueHsBaMe ydeHurure. OOnyaliHUTE MPAKTUKM B OOyYeHHETO 0 MaTeMaThKa y Hac ca
CBBbpP3aHU C HEOOXOJUMOCTTa CaMO OT MAaTeMaTH4eCKO ChbAbpKaHME M OTpabOTBaHE Ha
YMEHHS 32 pellaBaHe Ha ,,4UCTO MATEeMaTUUECKU 3a7auu’.

To3u marepuan HsMa 3a IeJ1 Ja aHaJU3Mpa BCHUUKM CTPaHM Ha ChHILECTBYBAIIUTE
OOyUYUTETH! MPAKTUKH B MAaTeMaTHMYECKOTO YUYMJIMIIHO oOpa3oBaHHe y Hac. B cinexpamure
IPUMEpPHU 11I€ WIIOCTPUPaME HSIKOU Bb3MOXKHOCTH KaK TPAJULIMOHHUTE MPAKTUKH 3a 00yUueHue
U OLIEHsABaHE MoraT Ja C€ HHTepHpeTHpaT B JyXa Ha CbBPEMEHHUTE pa3OupaHus 3a
MaTeMaTHYECKHU I'PaMOTEH YOBEK.
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Ilpumepu om npaxmukume 3a odyuenue u OyeHA6aAHE

ITvpsu npumep. B 6. xnac BCHUKU 3HAEeM, Y€ M3yUaBaHETO Ha PAIMOHATHHUTE YHCIa
3aTpyJHsiBa U OOBpKBa MHOro yueHunu. ETo kak mpemnara ga craHe mo-pa3doupaeMo u
JOCTBHITHO MPABHIIOTO 32 ChbOMpaHe Ha paruoHanHu yucna J[>koH MelThH (KaHaJCKU YYuTel
U reqaror) B uHTEpBIO mpexn ,,New York Times” — ,,Bmecro ,,Konko e (— 7 + 5)?” moxem na
nonutame Taka: ,llpencraBu cu, ye urpaem 3a mapu. 3aryOWsi cu celeM Joliapa, a Cu
creuenu ner. He mmu ka3Baii yucao. Kaxkm Mmu camo ganu aeHsaT e 0mi 100bp 3a Tede
WM He?”.

Bmopu npumep. N3yuaBanero Ha npoOute 3amousa B 5. kiac. JJoOpoTo ocMuCIsIHE Ha
npaBuiaTa 3a JEHCTBHS U CpaBHSABaHE Ha APOOHM YHMCIAa TapaHTHpa YCIEIIHO yCBOSBaHE Ha
yMEHHATa 3a HaMHMpaHe Ha 4YacT (MPOLEHT) OT uuciao. ToBa MO-HATaThK MOJANOMAara
HAMHMPAHETO Ha BEpPOATHOCTH M oOpaboTkara Ha JaHHU. TpagULIMOHHO OCTaBa
HEyOeUTETHOTO MPEACTaBSIHE Ha HALIUTE YUYEHUIM B Pa3IMYHU OLEHSBAHUS U U3CIICABAHUS
110 33/1a4¥, U3UCKBAIIY TE3U KOMIIETEHTHOCTH. T03U IpUMEp € KOHCTPYHUPaAH BbPXY U3TOUHHUK
Ha 3a1ayva B nsciaeasanero TIMSS 2008.

Jlanenu ca iBe KyTuu: B Majikata KyTust A uma 36 Tonkw, a B rojsma Kytus B — 48.

A B

36 Tonku 48 TOnKH

Bwnpoc 1. [TonoBuHaTa OT TONKKUTE BBB BCsAKA KyTHs ca Oenu, a qpyrute ca 3eneHu. Kos
KyTHS 1€ U30epell, aKo UCKAIIl 1a UMALl moBeve OeJn TOKu?

Bosopoc 2. B kytus A tonkute ca Homepupanu ot 1 no 36. B xkytus B tomkure ca
HOoMepupanu oT 1 mo 48. MoskeTe a U3TErIMTE TOMKA OT KOs Ja € KyTus, 0e3 Ja rienare.
Kos ot kyTunute Bu 1aBa mo-rojsim maHc J1a U3TErJIMTE Tomka ¢ Homep 207

Tyk me pasriaegame aBe oT 3amaunte (BarbpHa meanuna u Criio0siBaHe Ha
TpUBIbJaHUK) oT npoBeaeHata or LUIKOKYO mpe3 mapr 2011 roxumna ampoGaunus mo
mateMaTuka B 7. kjmac. ToBa ca 3ajaud 3a (DyHKIMOHAJIHO Y€TeHE, T €. 3a pa3dyMTaHe,
CBbP3BAaHE M MHTEpIpETalMs Ha J[aHHU, OTKPUMBAHE U 3allMCBAHE Ha 3aBUCUMOCTH,
u3cinenBaHe U (GopMyJIMpaHe U ca CbOTHOCMMH KbM 33a4UTe OT MeKAYHAPOAHOTO
usciaensane PISA mo cbabp:kaHue, KOHTEKCT (CHUTyamusi), CTPYKTypa M 1eJd Ha
uzciaeaBane. OCHOBHUTE ChIbpPXKATEIHM O00JacTH ca: 4yuciaa W JACHCTBUS C  TiX;
3aKOHOMEPHOCTH ¥ (PYHKIIMOHAIHU BPB3KM; ABYMEPHH M TpUMEpHU GUTrypu H pabora C
JJAHHU.

Tpemu npumep. 1lle pasriename pe3yaTaTuTe MO TPU OT 3aJadyuTe ¢ OO U3TOYHUK —
TEKCT U YepTex. V3non3BaneTo Ha TO3U (popMar Ha CTPYKTypUpaHE Ha yCIOBHE HA 3a/1a4Hd €
HO-TOAXOA1I, Thi KaTO M3MCKBA MO-MAJIKO BpEME 332 YETEHE M OCMMCISIHE Ha YCIOBHETO.
W3non3BaHuTe XapakTEpUCTUKM Ha 3aJaduTe ca B CBHOTBETCTBUE C HAJIOKEHAaTa y Hac
IPaKTUKa ¥ TEPMHUHOJIOTHUSI.
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BATBPHA MEJIHULIA

B MuHanoro, xopara M3MOJI3BAIM CHUJIATa Ha BATHPA 4pe3
BATHPHHU MEJTHHIIM, C KOUTO MEJIEIH 3bPHO, MOJTydyaBaIn OpaIiHo U
0JINO, M3MOMIIBATIM BOJA. J[HEC BATHPHUTE MEIHHIM €A I1O-CKOPO
TypUCTUYECKA aTpaKLus.

Enna oT Hail-u3BecTHUTE MEIHUIM B bbirapus ce Hamupa
B HeceObp. Tst mma 12 gppBeHM MEpkd C OOLI IEHTHP,
Pa3IoNIOKEHHU HAa PaBHU Pa3CTOSIHUSA €IHA OT Ipyra, KOETo s paBU
YHHUKaJIHA.

UepTexxbT NpeacTaBs Kak ca pa3noioKeHU HEMHUTE MEPKHU.

Bwrpoc 1. Konko rpagyca ckitouBar ABe chbCeIHH NEpKH Ha MenHuuara B Heceowp?

Omeoeéop. ................ °

Cvovporcamenen enemenm. briau

Iloznasamenno pasnuuje. 3HaHUE

H3zmepsana mamemamuyecka komnemenmuocm. IIpeacraBsHe U aHaIU3 Ha CUTYaLUs
Jetinocm. Hamupa mspka Ha Brea upe3 geneHue (IIpu pemaBaHeTo Ha 3ajayarta HsMma
OTpaHUYEHUE 3a U3I0JI3BAHE Ha BIIIOMEp MPH ONpeesIHE MIpKaTa Ha ThPCEHUS BI'bII.)
Konmexcm. OGpa3zoBareneH u nmpopecruoHaieH

Oyenssane: IpaBUIIEH OTTOBOP — 1 TOYKa, PyT OTTOBOP MJIM HEMTOCOYEH OTroBop — 0 TOUKH
Peszynmamu: 3anagara e permaBana ot 242 (91%) y4ueHUIM OT W3BaaKara, pabOTHIIN 10 Ta3H
rpyna 3agaun. ima tpynHoct 47% u auckpuMmuHatusHa cuna 0,30. JlanHuTe NOKa3Bat, ue T
¢ Ouya TpyTHA Hail-BeUye 3a YUCHUITUTE ChC CIIA0M Pe3yJITaTH.

Komenmap: Tloutn mnojoBHHaTa OT Yy4YEHHMIMTE MOTaT Ja aHajIM3MpaT JaHHU OT JBara
W3TOYHHKA U J1a IPUI0KAT U3BECTHH (D)AaKTH B HEMIO3HATA CHTYAIIUsI.

Brmpoc 2. JIemkuHaTa Ha enHa mepka e 4 m. Komxo HAM-MAJIKO msamo umcino merpa
U3MHUHaBa BHPXBT Ha €HA MepKa (Hampumep Toukara A) 3a e 000poT?
Tyk u3nomn3paiite npudmmkeHueTo © = 3,14.

Omezoeop. ................... m

Cvovporcamenen enemenm. JIbIKUHA HA OKPBKHOCT

Tlosnasamenno pasnuwe. llpunoxenne

Usmepsana mamemamuyecka komnemenmnocm: MaTeMaTHUECKO MHUCIICHE U Pa3ChikKIaBaHe
Jetinocm. Hamupa AbKMHA Ha OKPBAKHOCT M OLEHSBA IMOIY4YEeH pE3yJTaT HpU 3a4aJI€HO
yCIIOBUE.
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Konmexcm. Obpa3zoBateiieH U poQeCcuoHaICH

OyeHssane. IPaBUJICH OTIOBOP — 2 TOYKH, IPABUIIHO HaMEpeHa IbJKMHA HAa OKPBKHOCT, HO
HENPaBWJIHO OMPEIENICHO L0 YUCI0 — 1 Touka; IPyr OTrOBOP WJIM HEMocodeH oTroBop — 0
TOYKH

Pezynmamu. 3anauara e pemanana ot 204 (76%) yueHUIM OT M3BajKaTa, pabOTUIIM 0 Ta3H
rpyna 3azauu. Pesynrarure Ha Te3u yueHunu ca: 54% nomyuniu 2 Toukd, 16% nomyuwin 1
To4ka U camo 6 % noxyuminn 0 TOUKH.

Komenmap. TpeBoxeH TyK € QakThT, 4e Y4 OT ydeHHIIMTE HE ca pabOTHIM O Ta3W 3aj]aua,
KOSITO M3UCKBa Npujarane Ha ¢opmyna, u3ydaBaHa B 6. kiac. OTroBoputre Ha BCHUYKHU
y4eHul, noayywin 0 Touku, ca JABa THUIA — U3MOJI3BaHa (HopMyIia 3a JUIle Ha KPBI WIH HE
pa3nnyaBa MOHATHUATA PaIuyC M AHMAMETHp. 3ajavara € MHOTO MOAXOJsma 3a (GopMaTt chbe
CBOOOJEH OTTOBOP.

Benpoc 3. BbpxoBere Ha mnepkure ca o3HaueHH ¢ OykBu. Kato
U3I0J3BaTe caMoO Te3u OyKBH, 3alMIIeTe B JSICHATA KOJIOHA Ha
Tabaunara Gurypa, KosTo OTroBapsi Ha YCIOBUETO BIISBO.

YciaoBue durypa

TpubrbiHuk, enHakbB HA AAEG, €:

PaBHOCTpaHeH TPUBI'BIHUK C BPBX B
Toukara L e:

Cumerpanara Ha otceukaTta DF e:

IIpaBOBI'bICH TPUBIBIHUK C BI'BI IIPU
Bbpxa H, paBen Ha 30°, e:

Cvovporcamenen enemenm. EnemeHT Ha TpUBI'bIHUK. BU0BE TPUBIBIHULM

Ilo3nasamenno pasnuwe. AHaIU3 U CUHTE3

H3zmepsana mamemamuyecka komnemenmuocm. MaremaTuuecka KOMyHHUKaLUsA

Hetinocm. [lpaBeHe Ha 3aKJIIOUEHUs OT AaJieHa MHPOpMaIMs uype3 u300p U KOMOMHMpAHE Ha
pe3yJTaTy 3a MoJlyyaBaHe Ha HOBU Pe3yJITaTH

Konmexcm. Hayden

Oyenssane. 4eTUPU NPABUIHU OTTOBOPA — 4 TOUKM; TPU MPABUIHHU OTrOBOpa — 3 TOYKH; J[BA
NpaBWIHA OTTOBOpAa — 2 TOYKH, €IWH TNpPaBUJICH OTrOBOp — | eaHa TOuYKa, HUTO EIAHH
IpaBUJIEH OTTOBOP WJIM HEMOCOYEH OTIOBOPH B Iis1aTa Tabauna — 0 Touku

Pezynmamu. 3anagata e pemaana ot 239 or 267 yuenunu B Tasu u3Baaka (11% ue ca
paboTWIM MO Hes) — Ta3u BAJIMAHOCT € OJIM3Ka O ONTUMAJIHUS MPOLEHT HepemaBaiu. Mma
cpeneH pesyarar 1,85 Touku, kato 19% ot yuyenuuure umar 1 touka, 18% - 2 touxu, 18%
umar 3 touku u 13% - 4 touku. Tpyanocrra u e 0,46 u e ¢ MHOro 100pa TUCKPUMHUHATHBHA
cuna 0,62 — ToBa s onpeens KaTo Mo-CKOpo CpeiHa Mo TPYAHOCT 3a/1a4a, KOATO MHOTO J00pe
pasnpezens rpynuTe Ha YYeHUIIUTE C BUCOKU M HUCKHU pe3yJITaTH.

Komenmap. 3anadyata € caMOoCTOATENIHA €IMHUIA KbM TPUKOMIIOHEHTHAaTa 3ajada ¢ OO0
ycnoBue. TS n3MepBa HE3aBUCUMO 4 B3aUMHO CBBP3aHU ChABP)KATENHHU €JIEMEHTa, KaTo ce
M3I0J13Ba caMo eHa 0a3a OT JaHHU — KOHCTPYKITUS, KOATO TPH 33JjaunTe OT 3aTBOPEH THII, €
IPUETO Jia ce MPEJICTaBsl C YeTHPHU OTACITHM 33Ja4yi. YUEHUKBT caM H30upa OT pa3iuyHHUTE
BapHaHTH 32 TPABWICH OTTOBOP M M3IOJI3BAMKH MaTeMaTHYecKaTa CHMBOJIMKA CaM 3aIrCBa
OTrOBOpPa — B TO3M CMHUCHJ OCHOBHHST U3MEPBAaH KOHCTPYKT € YMEHHETO J]a C€ OpUEHTHpa B
NPaKTUYeCKa TeOMETPUYHA KOHCTPYKIHMS U Ja 3aluIle U3BOJUTE CH KaTO M3IIOJI3BA TOYCH
MaTeMaTHYeCKU €3UK. MHOrOCTBIIKOBOTO OLIEHSBAaHE JaBa BB3MOXKHOCT 3a PaBHOMEPHO
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pasmpejeneHe Ha TOJY4YeHUTE pe3yidTaTd M JUAarHOCTHMKAa Ha TPEUIKUTE 4Ype3 JIBOHHO
KOJMpaHe.

Yemevpmu npumep. llpunaraneTo Ha HEPABEHCTBOTO HA TPUBI'BJIHUKA (YCIOBHSTA 32
CBIIECTBYBaHE Ha TPUBI'bIIHUK) € 3aJja4a, TPaJUIIMOHHA TPyIHA 3a yueHuuure. Ta3u 3a1aya e
IIPEACTABEHA HA YUYEHULUTE MNpPEIU T€ A Ca U3y4yaBajld CHUCTEMHO HEPAaBEHCTBA U TEXHUTE
NPUIOKEHHUSI B TEOMETpHATA. Y 1auyHaTa (JOPMYJIHPOBKA € €HA OMUTHA MOCTAHOBKA, B KOSITO
YYEHUKBT MOKE CaM J1a JJOCTUTHE 10 HEOOXOIMMUTE U3BOJIH.

CI'JIOBABAHE HA TPUBI'BJIHUK

[TaBnuH MMa mIeCT NPBYMIM C ABHKUHU: 2 cm, 4 cm, 6 cm, 8 cm, 10 cm u 12 cm.
AKo OT TsaX u3bepe mpbpuuIKTe ¢ ABKMHU 8 cm, 10 cm u 12 cm To#i MOXke Aa TMOCTpou
TPUBT'BIHUK.

Hanumere OLE Tpu pa3znuyuHu B3MOXKHOCTH 32 H300p HA MPBUUIY, ¢ KouTo [TaBnuH
MO3K€ J1a TOCTPOU TPUBI'bITHHK.

Omeosop.  ....... cm, ....... cmd....... cm
....... cm, .......CM H.......cm
....... cm, .......CM H.......cm

Cvovporcamenen enemenm. HepaBeHCTBO MEXIY CTPAHUTE B TPUBI'bIHUKA

llosnasamenno pasnuwe. llpunoxenne

H3zmepsana mamemamuuecka komnemenmuocm: Mozaenupase

Hetinocm. IlpaBeHe Ha U3BOJU UPE3 CHIIOCTABSIHE HA TAHHU

Konmexcm. UanuBuayanen

Oyenssane. TpU NPAaBUIHU OTrOBOpa — 3 TOYKH; J1Ba NPAaBUIHMU OTTOBOpa — 2 TOYKH; €AMH
IIPAaBUJIEH OTIOBOP — | U TpW HEMPaBUIHU UM TPU HEMOCOUYEHU OTroBopa — 0 TOUKH.
Pezynmamu. 3anauata e pemaBana oT 89% OT ydeHUIUTe B ChOTBETHATa M3Banka (233 ot
246 y4eHMIIM) — Ta3U BJIMIHOCT € OJIM3Ka 0 ONTUMAJIHUA MpoleHT. Mma cpenen pesynrar
1,48 TOUKM, KaTO MPOLIEHTHO HEHYJIEBUTE pe3ysTaTu ce pasnpenenar taka: 20% c 1 touka;
43% c 2 Touku U 9% c meien Opoit Touku. [IpomnentsT 0,49 5 ompenens kaTo cpenHa Io
TPYJIHOCT; UMa 100pa AMCKpUMUHATUBHA cuia - 0,34,

Komenmap. 3anadata u3smMepBa YMEHHETO Ha Y4Y€HHKa Ja C€ OPUEHTUpAa B JaHHU M Ja
HanpaBu nojaxozsmy u3bop. bes ga ce mpomeHst ChIIHOCTTa M KOHCTPYKTa Ha 3ajayara, Ts
MOXKe J1a ce (GopMyJHpa KaTo 3aja4da ¢ M30upaeM OTTrOBOp Che cieaHus Beopoc: "... Koiko
olle BB3MOXKHOCTH 3a H300p Ha mnpbuuiu uma [laBauH, 3a 1a MoXe Ja IOCTPOU
TPUBIBIHUK?” W BB3MOKHH antepHatuBu: 2, 3, 5, 6. Tasu ¢opmynupoBka obade, mpasu
3ajadaTta Mo-TpyAHa U MO-TpyJOeMKa KaTo BpeMe — TaKa ce M3MCKBA Jja c€ HaMEpST BCUYKH
BB3MOKHOCTH U HE c€ OT4YuTa (paKkTa, 4e YYEHUKBT MOXKE Ja 3HAae HEPaBEHCTBOTO Ha
TPUBI'BIHMKA M peaJHO Ja MOXe Ja mnoadepe TpU HEOOXOAUMH IBDKUHHU (peayHo
IPAaKTHUYECKO 3anaHue). M1 Momara m MeauaHaTa B pe3yJTaTUTE IO 3ajJadara ca 2 TOYKU —
pe3yJTar CbIIOCTAaBUM C TO3U OT JKUTEHCKA CUTyaLHsL.

ET0 0000111€HUTE TaHHU MO HAKOU OT U3MEPBAHUTE MATEMAaTUYECKU KOMIIETEHTHOCTH:
(1) OTHOCHO MATEMAaTH4YECKOTO MHUCJIEHE H Pa3ChiKIaBaHe —
okosio 60% ymMmesT 1a pa3no3HaBaT BUJa OTTOBOPH
TUITUYHO € Hepa361/1paHeT0 Ha BBIIPOCH, UBUCKBAIH CHIIOCTABAHC HA TaHHA
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(2) OTHOCHO yMeHHe 32 apryMeHTHPaHe —
camo OKoJIo 25% yMesT Jla MpHuBeJaT BEPHU U ITBJIHM MaTEMAaTUYECKH M3YMCICHUS B
MOJKpena Ha JaJieH U3BOJ
omre 20% AeMOHCTpUpAT YMEHHS 3a M3JIaraHe Ha apryMEHTH, HO JOIycKaT (pakTUYecKH
WIN U3YUCIUTEIHU TPEILKU

(3) OTtHOCHO MaTeMaTH4YeCKATA KOMYHHKAIUS —
HEyOCIUTEITHN pe3yTaTH OTHOCHO yMeHHus 3a mepedpaza Ha (akTH U KOMEHTAap Ha
TBBPACHUS
camo 20% moOKa3BaT yMEHHs Ja HampaBsAT HM300p Ha TMOAXOIAIIO pEIICHHE |
ONTUMAJIHOCT MpH U300pa Ha KpailHUus pe3yaTar

(4) OTHOCHO MpeACTABAHETO U AHAJIN3Aa HA CUTyalusl —
3HauyMTenHa yacT (Haja 40%) ymesT fa pasrpaHuyar pa3IMuHUTEe BUOBE NIPECTABSIHUSA
nox 10% ce crpaBsT ¢ HEOOXOAUMOCTTA OT OOSICHSIBAHE Ha LEIUTE U pa3InyusITa Ha
T€3U MpeACTaBIHUS

(5) OTHOCHO M3M0JI3BAHETO HA MaTeMATHYeCKH e3UK U (popmysin —
Hax 70% ycmsBaT na NpPEACTaBAT pE3yNTaT, H3MOJ3BAMKM TOYHU MaTeMaTHYeCKH
CHUMBOJIH;
caMO TOJIOBMHATa OT YYEHHUIUTE paslo3HaBaT HeoOXxoxumara uM (Qopmyna 3a
00paboTka Ha JaHHUTE

(6) OTHOCHO M3MO/I3BAHETO HA MOAXOASIIM HHCTPYMEHTH U TeXHOJIOTHH —
MOYTH WHIMIECHTHO H3MOJ3BaHE HAa YEPTOKHM WHCTPYMEHTH, AK€ M B CUTYaIlUH,
KBJETO € YKa3aHo J1a Ce U3I0JI3BaT
HEYMEHHUs 32 M3IOJI3BAaHE HA KAJKYJIATOPH M 3HAHUs TpU padoTa ¢ Yucia ChC 3ajaeHa
TOYHOCT

I[OKOJ'IKOTO HO,Z[O6HO HU3CJICABAHC IIpU YYCHUIUTEC B TO3HW KJIaC € CHHU30JUYHO, TO
N3BCKIAAHCTO HAa OKOHYATCIHU 3aKIIIOYCHUS IO MPEACTABAHCTO HAa YYCHHUUTC BBHPXY TAKbB
THII 3aJa4Yn TpH6Ba Ja € Mpeana3jimnBo. HOJ'IyLIeHI/ITe pe3yliTaTu Ca IMO-CKOPO OTIIpaBHA TOYKA
N HaCOKa 3a HOBO »OCJCroJlaraHc B NCAArOrMYCCKUTC IPAKTUKU W TIPpU HM3TOTBAHC Ha
MaTCepHraIn 3a U3CJICABAHC HA KOMIICTCHTHOCTUTC HAa YYCHUIIUTC.

Memoouuecku komenmap 6vpxy 3aoauu om PISA

B xomeHTapuTe KbM HSAKOM OT 3ajauuTe OT cTpaHuuu 15-36 ca ompeneneHu
JNEMHOCTUTE, KOUTO YUYEHHMLIMTE TpsiOBa Ja M3BBPIIAT, 3a Ja IPUIOXKAT HEOOXOIUMOTO
MaTEMaTHYECKO 3HAHUE 3a pelllaBaHe Ha 3a/adara. B yacT oT TsX ca npeioKeHH eCTECTBEHU
pa3BuTHs Ha cuTyauusTa. llenTa Ha Te3n aBTOPCKM JOMBIHEHUS € Ja Ce MOKaxke, Ye TEe3U
CUTYyaIlMM MOTaT J1a ObJaT U3MOJI3BAHM B YUMJIHMIIE HE CaMO 3a WIIIOCTPALHS, a U B ISUIOCTHHUS
npoliec Ha 00y4eHUe BbB BCEKHU KJIac.

1. ®EPMH

Bomopoc 1.

Buo na évnpoca. Berpoc che cBOOOICH OTTOBOP

Mamemamuuecko cvovpocanue. DUrypu U Tesia — JIUIE HA KBaJpatT

Komenmap na evnpoca. To3nm BBIPOC U3UCKBA OT YUYCHHIUTE HM3MEXKIY CJIEMEHTUTE Ha
HSIKOJIKO TEOMETPUYHH TeJia J1a u30epar caMo OCHOBAaTa Ha MUpaMuia. YUEeHHUIUTE TpIOBa a
IMMOKaXXaT YMCHHUA 3a PA3YUTAHC HAa AAHHU II0 YCPTCIK HAa ABYMCPCH MOICI. CHGI[Ba aa
MOKa)XaT 3HAHWS 3a HAMUpPaHEe JIMIE Ha KBaapar ¢ jgajaeHa crpaHa (MepHaTta enuHHMIA €
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JajieHa B OTroBopa.). TakbB OTTOBOP CHOTBETCTBA HA TPETO PABHHMIIE. 3a TPEIICH OTTOBOP H
HETIOMBJIHEH OTTOBOP KPEIUT HE Ce JIaBa.

Bwsnpoc 2.

Buo na evnpoca. Beripoc cbc cBOOOIEH OTTOBOP

Mamemamuuecko cvovporcanue. PUrypu U Tella — cpefHa OTCEUKA B TPUBIBIHUK

Komenmap na évnpoca. To3u BBIIPOC U3UCKBA OT YUYSHUIIUTE OT JaJieHaTa KOHCTPYKIHS Ja
OTJEIISAT CaMO €IMH TPUBI'BJIHUK U JIa ONPEIEIIAT ThpCeHATa OTCEYKa KaTo Cpe/lHa OTCeuka B
Hero. CnesBa a MOKaXkaT 3HaHUS 3a HAMUPAHE JABIDKUHA HA CPE/IHA OTCEUKa B TPUBI'BJIHUK.
TakbB OTrOBOP CHOTBETCTBA HA TPETO PaBHHUINE. 3a1adaTa MOXKeE Ja CE PEILIN U ChC 3HAHUA 32
€/IHaKBU TPUBI'BJIHUIM U YCIIOPEAHUK. 3a TPEIleH U HEMObJIHEH OTTOBOP KPEIUT HE Ce JaBa.

Pa3Burtue Ha cuTyauusita (aBTOPCKO A0NbJIHEHHE)
Bvnpoc 3.

CernckaTa Kbllla ©Ma MOATNOKPUBHO TOKPUTHE C Tiaaka MoBbpXxHOCT. [IpecMmeTHeTe 1uiomTa
Ha ToBa nokputue (¢ TouHoct Ao 0,1), ako Ha MOKpHUBa MMa IIECT KamaHAypH ¢ oOIa o]
7,2 KM. M.

Jlunero Ha MOKPUTHETO € ........ KB. M.

Buo na évnpoca. Beripoc cbc cBOOOIEH OTTOBOP

Mamemamuuecka cvovporcanue. PUrypHu U Tesla — IUIE HA HOBbPXHUHA HAa TUpaMHIA
Komenmap na evnpoca. To3n BbIpOC M3HCKBAa OT YYCHHUIIMTE Aa NPHIOXKAT TEOpeMa Ha
[MuTarop u na mpecMeTHAT BUCOYMHATA HA PAaBHOCTPAaHEH TPUBI'BIHUK. OT JIMIETO HA HEIHS
NOKPHB IIBK TPOBa Ja ce M3BaM JaJeHaTa IUIOII 3a BCHYKH KalaHIypH, Jla ce TMpecMsiTa C
JIECeTUYHHU J[poOu, KaTo pe3ydTaThT Ce€ 3aKPbITIM C TOYHOCT 10 JeceTH. J(OKOIKOTO €

HE0OXO0IUMO J1a 3HAAT (IPECMETHAT), ue «/g ~1,73, TO € MOAXOIAIIO YUYEHULIUTE Ja U3I0JI3BAT
KaJIKYJIATOPH.

2. SBBJIKOBU APBBYETA

Bwsnpoc 1.

Buo na évnpoca. Beripoc cbc cBOOOIEH OTTOBOP

Mamemamuuecka cvovpocanue. DyHKINH U peTaliy — IPOTIOPLHUOHATHA 3aBUCUMOCTH
Komenmap na evnpoca. To3u BBIPOC U3HUCKBA OT YUYCHHIIMTE Aa MPeOpOST MPaBHIHO B
YEepTEKUTE U J1a POCIEIAT U3MEHEHUETO Ha Oposi Ha JBE BEJIMYMHU — SOBIKOBH JIPHBUETA H
UTJIONIUCTHU APHBYETA, U TO HIKOIKO MBTH. AKO MPABUIHO MpeOposT IpbBUeTaTa OT ABaTa
BUJIa (T.€. 3a0eexar Kak ce MPOMEHs OpOosIT M) B MIOCOYCHUTE MPUMEPH, TO 3a MOCICTHUST
CIyYail Ie MO)Ke Ja 3amuilaT ThPCEHUTE OTrOBOpH 0e3 nJa deprasT Apyra cxema. TakbB
OTrOBOpP CHOTBETCTBA HAa YETBHPTO paBHMIIE. [IpW ennH HENMpaBHICH OTTOBOP YUYEHHKBT
MoJTy4yaBa HEMbJICH KPEIUT, CbOTBETCTBAIIl HA TPETO PaBHUIIIE.

Bbmpoc 2.

Buo na evnpoca. Beripoc ¢bc cBOOOIEH OTTOBOP

Mamemamuuecka cvovpocanue. DyHKIUH U pealliy — pelllaBaHe Ha ypaBHEHHE

Komenmap na evnpoca. Ot yuyeHULIUTE C€ U3MCKBA MO JaJeHUTE J1Ba u3pasa (dpopmyiu) 3a
Oposi Ha SOBJIKOBUTE M WTJIOJUCTHUTE OPBHBYETA, J1a CHhCTaBAT YPABHEHUE WM Ja IO peIar.
YPpaBHEHHETO € HEN'BJIIHO KBAJAPATHO C €IMH KOPEH HyJIa. [IbJIeH KpeauT y4eHUKBT MOTy4aBa
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U TIpu pemiaBaHe Oe3 ypaBHeHHE. ToBa ChOTBETCTBAa Ha IeTO paBHHIIE. Kpeaut He ce maBa
Y TPEIICH OTTOBOP M TPEIIHO pEIleHHE.

Bsnpoc 3.

Buo na evnpoca. Beripoc ¢bc cBOOOIEH OTTOBOP

Mamemamuyecka cvovporcanue. PYHKIUU U peslalliil — CpaBHSABAaHE CTOWHOCTH Ha W3pa3u
(pemaBaHe Ha HEPABEHCTBO)

Komenmap na évnpoca. OT yueHUIIMUTE ce U3UCKBA J1a CPABHAT CTOWHOCTUTE Ha J[BA M3pa3a.
HeoOxoaumo e na ce u3cneaBa U3MEHEHHUETO Ha MPOU3BEICHUE, B KOETO €IMHUAT MHOXKHUTEI
€ TIOCTOSTHEH, a JPYTHIT HapacTBa, a ChIIO U HA IPOU3BEICHUE, HA KOETO U IBaTa MHOXKUTES
HapacTBar. 3ajadaTa MOXKE Jia C€ PeIlld M C pellaBaHe Ha HEMBJIHO KBAJPAaTHO HEPABEHCTBO
WM ce 00OCHOBE Ype3 CBOMCTBaTa Ha ChOTBETHUTE QYHKIMHU. HemblaeH KpeauT y4eHUIIUTE
MOJTy4aBar, ako OOOCHOBAT OTIOBOpPA CH C KOHKPETHH NpUMEpH (CTOWHOCTH), WJIH HE €
MpelcTaBeHa JOCTaThYHO SICHO Bph3KaTa MEXIy HW3MEHEHHETO Ha CTOMHOCTUTE Ha JBaTa
u3pasa.

3. M3PACTBAHE

Bosnpoc 1.

Buo na evnpoca. Beripoc ¢bc cBOOOIEH OTTOBOP

Mamemamuyecka cvovpoucanue. Konuuecta — NEHCTBUS C IECETUUHU JPOOH

Komenmap na évnpoca. Tyk He ce U3UCKBA aHAM3UpPAHE HA JajeHara rpaduka, HUTO Ja ce
u3BIMYa nHGOpManusa ot Hesl. To3U BBIPOC U3UCKBA OT YUCHHUIIUTE Ja OTKPHUST 3aBUCHUMOCT
MEXIy JBE BEIUYMHU — TPU JJaJCHO HapacTBaHE M KpaeH pe3ylnraT Ja OTKPHST
nbpBOHavanHaTa cToiHocT. [Ipum mpaBunHO dopMynupaHe Ha 3ajadya 3a HaMHpaHE Ha
HEM3BECTHO CHOMpPAaEMO WM TPABWIIHO W3BBPIIBAHE HA APUTMETUYHO ICHCTBUE MEXIY JIBE
IpoOH, YUYEHUKBT IMOJydaBa MBJICH KPEAHUT, KaTO CE OIEHSIBA CaMO KpPaHUAT pe3yaTar. 3a
TpelIeH OTIOBOp HE CE TaBaT TOYKH.

Bwsnpoc 2.

Buo na évnpoca. Beripoc cbc cBOOOIEH OTTOBOP

Mamemamuuecka cvOvporcanue. BEepoITHOCTH U JaHHU — pa3uuTaHe Ha rpaduka

Komenmap na évnpoca. Tyk ce U3UCKBa OT yUEHHUIIUTE Ja MPOCIEAAT caMo eaHaTa rpaduka
OT YepTeka — Ta3u 3a pPhCTa Ha MOMHYeTaTa. BaxkHa e mpaBWIIHATa WHTEPIPETALUS, KOSTO
MOXKE Ja C€ TpeaaJe ¢ MaTeMaTUYeCKHd TOHATHUS WM C TOHATHUA OT EXKETHEBUETO —
,A3KauyBaHe Ha KpuBaTa’, ,,TEMIl Ha WU3pacTBaHe ; ,,HAKJIOH Ha KpuBara’; ,,KOS(DUIIMEHT Ha
U3MEHEHHe” ca KJIIOYOBUTE MOHATHUSA, KOUTO TpsiOBa na oOscHABAT oTroBopa. IlpaBuiHOTO
pelieHre Ha 3ajiladyaTa He M3MCKBAa CPABHEHHE MEX]y KPHUBHUTE 32 MOMYETaTa ¥ MOMHMYETATa
cien 12 rogunu. He ce maBaT TOYKM 3a OTPENIHU OTTOBOPH U MIPH JIUIICA HA OTTOBOP.

Bonnpoc 3.

Buo na evnpoca. Beripoc ¢bc cBOOOIEH OTTOBOP

Mamemamuyecka cvOvpoxcanue. BEpoSTHOCTH U TaHHU — pa3ylTaHe Ha Tpaduka

Komenmap na evnpoca. YueHuuure ciiefipa Aa CpaBHAT XapaKTEPUCTUKHUTE Ha JIBE KPUBH, J1a
T THIKYBaT U Jla HaMpaBsT U3BOJ — KaTO € JOCTaThYHO Ja MOCOYaT THhPCEHUST YHCIIOB
uHTepBal. HeoOXxommMo € BHUMATEITHO Ja MPOCIEAIT U JIBeTe rpaduKd — C MPEeKbCHATA U
HenpekbcHata JuHus. OTrOBOPUTE, KOUTO MOTyUYaBaT HEM'bJICH OpOi TOUKH, ca Te€3H, B KOUTO
ce MOoCcoYBa, Y€ YUCHHUIIUTE ca Ha Bb3pacT camo Ha 11, wiu Ha 12, unu 13-roauminu, HO HE ce
nocoyBa uHTepBaia oT 11 qo 13 rogunu. Te3u 0TTOBOPU CHOTBETCTBAT HA BTOPO PaBHUIIE OT
CKajara.
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4. CKOPOCT HA CBCTE3ATEJIEH ABTOMOBNWJI

Bsnpoc 1.

Buo na sevnpoca. Beripoc ¢ u3dbupaem oTroBop

Mamemamuuyecka cvovpocanue. DyHKIUH U pelTalliy — 3aBUCUMOCTH MEXJLy ITBT U CKOPOCT
Komenmap na évnpoca. 3a 1a OTTOBOPAT Ha TO3U BBIIPOC, YUCHULIUTE TPsIOBA @ OCMUCIAT
KHUTEUCKUAT (PaKT, 4ye Hail-rojsiMa CKOpOCT aBTOMOOWIBT pa3BUBa Ha IpaB y4acThK, Ja
HaMepsAT Ta3M 4yacT OT rpad)ukara Ha CKOPOCTTa Ha aBTOMOOMIIA, B KOSITO CKOPOCTTa HapacTBa
Hail-MHOTO (B NpaBUTE YyYacThLM CE€ Kapa C Mmo-rojsiMa ckopoct). Cien ToBa TpsiOBa naa
HaInpassT U3BOJI, Y€ TO3HM y4aCThK € Hall-bIrus IPaBOJUHEEH YUacThK.

Bwsnpoc 2.

Buo na évnpoca. Berpoc ¢ uzdbupaem oTroBop

Mamemamuuecka cvovporcanue. PyHKIMN U peTaLlu — OTPEIENITHE CTOMHOCT T10 rpaduka
Komenmap na evnpoca. 3a na oTroBOpSAT Ha TO3U BBIIPOC, YUYCHHLUTE TpsAOBa Ja mocodar
Ta3W YacT OT rpadukara Ha CKOPOCTTa HA aBTOMOOWIIA, B KOATO € Haii-HUCKaTa Todka (TS €
Haii-01M30 ma abcmycara) W Ja HampaBsT W3BOJ, Y€ TaM € PErHCTpUpaHa Hal-HUCKara
CKOPOCT Ipe3 BTOpaTa 00MKOJIKA.

5. ObUPH

Bosnpoc 1.

Buo na evnpoca. Berpoc ¢ n3dbupaem oTroBop

Mamemamuuyecka cvovporcanue. BEposITHOCTH U JTaHHH — pa3yMTaHe Ha CThIOOBA JUarpaMa
Komenmap na e6vnpoca. KiarouoBHAT MOMEHT B HW3TOYHHMKA € JAuarpaMara, B KOSTO
CTOMHOCTHTE TO BepTHKaJHaTa oc He 3amoyBaT OoT 0. 3a J1a OTrOBOPST Ha TO3M BBIPOC
apryMEHTHPaHO W MPAaBHIHO, YUYCHHUIIUTE TPsOBa Aa cpaBHAT obmpute mpe3 1998 r. u mpes
1999 r. u na orderart, 4e quarpaMaTa He € MPABWJIHO MHTEpPIpPETUpaHa, KaTo B OTrOBOpa ce
HoAYepTaBa, 4e € MOoKa3aHa caMo Majka 4JacT oT Hed. OO0CHOBKaTa Moke /a Obae KakTo C
MaTeMaTUYeCKU apryMeHTH (B TOBa YMCIIO U MOJIXOMASAIIM U3UNCIIEHUS ), TaKa U Ha €KEHEBEH
€3HK.

Pa3BuTHe Ha cuTyanusTa (ABTOPCKO A0IbJIHEHHE)
5A. OTCBCTBUA

Juarpamara moka3Ba Oposi Ha OTCHCTBUATA Ha ydeHHMIUTE mpe3 ydeOHata 2009—
2010r. u mpe3 yuebnara 2010-2011 r.
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ToBa mOmMBJIHEHHE € CBBP3aHO ChC 3aJa4d 33 HAMHUPAHE Ha YacT (MPOIEHT) OT YHUCJIO.
AHaIM3BT Ha pe3yNITaTUTE MOKa3Ba, 4ye MpoOJIeMBbT Ha YUCHHLIUTE € HE Ja M3PasaT JaJeHO
KOJIMYECTBO KATO MPOIICHT CIIPSIMO JIPYTO, a Ja OMPEACNAT CIPsAMO KO Opoil Ja W34uCIsIBaT
THPCEH MPOLEHT. J[BaTa BBIIpOCa pasriekaaT BUAOBETE 3aJauM 3a ONpeeisiHe Ha MPOLICHT.
W3non3Bana € quarpama, 1mo Kosito Morat ja padotsat ¢ TouHoct (B 3amauata OBUPU crio
Moratr ga C€ IIOCTaBAT CBHIIUTC B’prOCI/I, HO OTI‘OBOpI/ITe 6I/I TpH6BaJIO Ja CE€ HU3UCKBAT C
Ja7ieHa TOYHOCT WJIM B MHTEPBAJL.).

BBITPOC 1. BBITPOC 2:

C KONKo mpoleHTa € HaMaJjsl OposIT Ha C KOJIKO IPOLIEHTA TPIOBa A Ce YBeJIndH

otchetBuATa Mpe3 2010-2011 r. enpsimo oposiT Ha orcheTBUATa npe3 2010/2011 r.,
Opost Ha oTcheTBUsATA TTIpe3 2009-2010 1.7 3a ja ce MOydH OpOAT HA OTCHCTBHATA

mpe3 2009/2010 r.?
é)) OKOJIO 190"0/; A) oxono 9%
0 b) 10%
B) okomno 11% B) okomno 11%
I 90% I) 90%

Buo na evnpoca. Berpoc ¢ uzdbupaeM oTroBop

Mamemamuyecka cvOvpxcanue. KonnuecTsa — HaMMpaHe Ha MPOLIEHT

Komenmap na évnpoca. 3a na orrosopsat Ha Benpoc 1. [IpaBunno (otroBop b), yuenunure
IBPBO TPsIOBa 1a cpaBHAT oTcheTBUATa Tpe3 2009/2010 r. u mpe3 2010/2011 1. u na oTuerar
paznukata (90). Cnexn ToBa Aa pasznensT Ha oTcheTBUsITa mpe3 2009/2010 r. u 1a yMHOXAT 1O
100, wmm na pemar ypaBHeHueTo 900—x%900 =810. Haii-0o0mo, ydeHunure TpsOBa 1a
cberaBAT npomnopuusaTa: Ha 900 6p. — 100%, a Ha 90 6pos — ? %.

Komenmap na évnpoca. 3a na orroBopst Ha Berpoc 2. [IpaBunno (otroBop B), yuenunure
IBPBO TPsiOBa Aa cpaBHAT oTcheTBUATA mpe3 2009/2010 r. u mpe3 2010/2011 r. u ga oTyerat
pasznukata (90). Cnen ToBa na pazaenar Ha oTchbeTBusaTa mpe3 2010/2011 r. u momxyyeHUsT
pesynrar aa ga ymHoxkat no 100, mwiu na pemar ypaBHeHuero 900—x%900=810). Haii-
001110, yueHUIUTE TPsOBa N1a cheTaBaT mpornopuusara: Ha 810 6p. — 100%, a va 90 6post — ? %.

6. PESEPBOAP 3A BOJA

Bwnpoc 1.

Buo na evnpoca. Beripoc ¢ uzdbupaem oTroBop

Mamemamuuyecka cvovporcanue. DyHKINN U peallii — Bpb3Ka MEKIY BpPEME U pa3CTOSHUE
(BUCOYMHA HA TSJIO)

Komenmap na évnpoca. Tyk yuyenuuute TpsOBa mbpBO J1a cboOpassT, 4e npu rpadukure ot
A) u JI) mpoMsiHaTa Ha BHCOYMHATa Ha BOJIHATA MOBBPXHOCT C TEUEHHUE HA BPEMETO Clel
OTIpeNie]IeH MOMEHT OCTaBa IOCTOSHHA, KOETO € HEBb3MOXKHO MOpajad BHIAa Ha pe3epBoapa.
CrnenBamurte rpaduKd, KOUTO MOXE Ja CE€ OTXBBPJIST KaTO HEBB3MOXHH, OTHOBO IMOpPaIu
BUJa Ha pe3epBoapa, ca B) u I') — B HauanoTo, Korato ce mbJIHU KOHycCa, BUCOUMHATA IIIE
pacte MHOTO OBP30, a CJIe]] TOBa J0CTa MO-0aBHO.
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Pa3BuTne Ha cuTyanusita (aBTOPCKO A0IbJIHEHHE)
Bwnpoc 2.

PezepBoapbT € mbiieH ¢ Boja jgorope. KakBa 4acT OT ISJI0TO KOJIMYECTBO BOJA B HErO ce
HaMHupa B J0JHaTa KOHycoBuAHA YacT? OOsSCHETEe OTroBOpa CH.

Buo na évnpoca. Boripoc cbc cBOOOIEH OTTOBOP

Mamemamuuyecka cvovpocanue. Durypu u Tena — 06eM Ha HWIMHIBP U HA KOHYC

Komenmap na évnpoca. OCHOBHOTO 3HaHME, KOETO C€ H3IIOJ3Ba TYK, € BpPb3KaTa MEXAY
o0emMHTe Ha KOHYC W IWIMHABD C PAaBHU OCHOBH M BHCOYMHH. [lpaBmiHusAT otrosop 1/4
(mpuema ce ¥ HaIlMCaH C IyMH WIH, aKO HE € U3PUYHO YIIOMEHAT, HO OT OOSICHEHUETO CH JINYU
KpaifHuAT pe3yarar). OCBeH ¢ MaTeMaTH4eCKH U34YHUCICHUSI OTTOBOPBT MOXKE Jla c€ 000CHOBE
U Taka: ,,O0eMbT Ha KOHyca € TpU II'BTHU MO-MaTbK OT TO3U HA LMIMHIBPA, CIEJOBATEIHO OT
1eaus pe3eproap € 4 mbTH Mo-MaTbK.”
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