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I KPATKO IIPEJICTABSIHE HA YUEBHATA HPOI'PAMA

OOyyeHHETO B JOIBIHUTENHA IOATOTOBKA € HACOUCHO KbM PasIiupsiBaHe i HaJArpakIaHe Ha yaeOH0TOo chabpxanne 1o QOT] MareMaruka
B 9. xnac.Yuebnara nporpaMa 3a ZOUBJIHUTENHA TOAFOTOBKA 10 MaTeMarrka 3a | kiac e paspaboTeHa B CBOTBETCTBHE C yvebHama npospama 3a
obugoobpasoeamenna nodzomoska no mamemamura 3a IX wrac, ymevpoerna cwve 3anceed PH09-30 /11.01.2018 2., usmenena u Qonvanena cove
Sanoged Ne PI09-3717/15.11.2023 2.

Upez o0yueHHETO N0 MareMarHka — KOIBIHHTENHATA NOATOTOBKA B IX Kiac ce Iend 3arBbpKAaBaHe M Pa3sluMPsBaHE Ha 3HAHUAITA,
npuaobuTy B 06ut006pasoBaTeInara NOAroTOBKa 1o y4eGHus HpeaMeT. Yacosere 3a ynpakHenus B 06moo6pa3osareHaTa MOATOTOBKA ¢a KPaiHO
HENOCTaTHYHM U IOIMa JacT OT YYCHHUUTE TPYAHO YCBOABAT MATEMATHYECKH 3HAHMS, CPEINAT 3aTPYAHESHHA IPH pa3bupaHeTo ¥ IPUAATAHETO UM
B I(OHerTH'a curyauus. OCTaHanuTe HO3HABATEIHH DABHUING €4 3aCTHICHH B MUHMMATHA CTENEH H AOIbIHUTCIHATA paboTa INE Ja/le BE3MOMKHOCT
3a BKJFOYBAHE HA JIOBEYE NSHHOCTH, CBLP3aHM C aHANH3UPAHE, CHHTES 1 OIIEHKA.

Henocpencreena mea na o0ydeHHeTO B JOIFBIHUTE/IHATA IIOATOTOBKA € YYEHUIMTE [ PEluaBaT 3a4adH, MIMCKBAIH MHOFOCTBIKOBH
CTpaTeryy, Ja YMEAT [la IOAPEXIaT ¥ aHaNu3Npar JaHHH, Ja NPELEeHSBaT U apryMenTHpar n3Gop Ha MareMaTHHecko 3HAHMeE, 13 OLCHABAT W 1a
3aHIUTAT Pe3YITaTuTe M 3aKIF0YEHHSTa CH. AKIEHT Ha yyeOHaTta [1porpama ¢ Gopmupane Ha yMeHUS 3a IPUIAraHe Ha MATEMATHYECKHTE 3HAHUATA
B IDAKTHKATA 9pe3 peiliaBaHe Ha 3afady, OHCBAINH DEeATHA CHTYAIIMH.

Temure W CLOTBETHUTE MATEMATHYECKHM KOMIETEHTHOCTH KAaTO OYAKBAHM DE3yNTaTd OT OOYdYeHHWETO clIeABaT (OpPMyNHpaHHTE
M3MCKBAHMS 33 pe3yiaTarure 0T ofy4eHwHero no y4eOHHA HpeaMeT MareMaTHKa 33 IIpPBM FMMHA3HaleH eran Ha obpasosadme, KaTo upes
JOTBIHHTEHATA HOATOTOBKA C€ OCHIYPHBA MOALBPKaHE ¥ Haarpaxiane. [lopuiasa ¢e CIOMKHOCTTA HA NPEIVIAraHNTe 38294, BKIIOYBAHETO HA
M3yJaBaHHTe MaTeMaTHYeCKH 00eKTH B HOBH BPB3KH.

I HEJIA HA OBYYEHHETO IIO MATEMATHKA B IX KJIAC.

e Pasiumpsisane 1 HOAAbPKAHE HHTEPECA KM MaTEMaTHKATA, MOTHBHPAHE 3a W3BLPIIBAHE HA MATEMATHUCCKH JCHHOCTH,

° INoBumIaBane HUBOTO Ha Npu00HTHTE 3HAHAS M YMEHHS,

o Pemasane na 3aa4qy, H3HCKBAUIH MHOTOCTHIKOBY CTPATEI M,

° Pazeupane na ymenus 3a noapexane U aHATH3UPAHE HA JAHHH, 33 NPEIEHKA H apryMEHTHpas H360p Ha MATEMATHYECKO 3HAHHE,

e PaspuTHe Ha YMEHHS 1a OLEHABAT H A 3aIHTAT PE3YITATHTE U 3AKIIOUEHUATa CH.

° DopmupaKe Ha YMEHHA 3a IPUJIaraHe Ha MaTeMaTHYeCKHTe 3HAHHITA B IPAKTHKATA Ype3 pelIaBaHe Ha 3a/1adH, OTMHCBAILN PeATHH
CHTYAIHH.

° Cr3napane ¥ pasBUTHE HA BOJEBH Ka4eCTBa KATO CAMOCTOSTENHOCT, YIOPHTOCT, CAMOKPHTHYHOCT.

® PaspaBane Ha HaOMODATENHOCT, BROOPAKCHAE, KOHICHTPALKS.

2




e PazpuTtne n YCBBBPIICHCTBAHES HA HIUMCHITETHHTE YMEHH.
e VTBBp}KﬂaBaHG Ha TaKHBa OTHOINCHHA MCKAY YUHTENS B YUCHHIIUTE, MCKAY CaMHUTE YUCHHIH U obmecTBeHaTa Cpejla, KOHTO Ia
ZaBaT BE3MOXKHOCT 34 H34BABAHC HA NUYHOCTHHTE Ka4eCTBa HA BCEKH YIYCHHK.

IH. OYAKBAHH PE3VJITATH OT OBYUYEHUETO

Obnacry Ha _ 3nauus, yMeHMS H OTHOIICHUS
" KOMIETeHTHOCTH B pesyamam na obyuenuemo cu yuenurom:
Yucaa. Anredpa * M3BBpiuBa THKAECTBEHN NpeobpasyBaHys Ha PAIEOHATHY H3pasy.
* Pemaga:

- PAllOHANHY HEPABEHCTBA 0e3 MapaMeThp, BITIOURTENHO M 10 METOJA Ha HHTEPBATHTE;

- CHCTEMM YPABHEHHUS OT IIbPBA H BTOPA CTENCH ¢ JiBe HEW3BECTHH €3 MapaMeThp Upe3 3aMecTBate UM ChOupanHe;
~ CHCTEMM JIHHCHHYW HEPABEHCTBA C eIHO HEeH3BeCTHO Ge3 mapaMeTsp.

* YMee 11a Ipe/ICTaBs PEUTeHHs HA HEPABEHCTRA UPE3 YHCIOBH HHTEPBAIIL.

Purypu u Teaa * 3Hae NpHU3HALHTE 38 HONOOHN TPHEIBIHHULH,

* YMee na npunara NpH3garuTe 3a oX0OHY TPHBIBIHRIL

* 3Hae METPHYHH 38BHCHMOCTH B [IPABOBIBICH TPHETBIHHUK.

* YMee N1a pemana npaBoObIbieH TPHBIBIHHK.

* YMee fa pemnapa paBHOGEPEH TPHBIBIHHK, PABHOGEIPEH | IPABOBIBIIEH TPAMEL 1 YCIIOPEIHUK.,
* 3Hae METPHYHH 3aBUCHMOCTH MEXKIY OTCEUKH B OKPBKHOCT,

* YMee [Ia Ipuara METPHYHH 32BHCHMOCTH MEKAY OTCEUKH B OKPBIKHOCT.

@yuxnnn. * 3Hae:

H3mepsane - HOHATHETO YHCINOBA PYHKUHS W HAYMHH Ha 33JaBaHe;

- HOHATHATA TMHEHHA H KBaipaTHA QYHKIMS, - CBOHCTBA Ha JNHEHHATA H Ha KBAOPATHATA (JYHKUMS (MOHOTOHHOCT,
HaH-roJsma |1 Hal-Manka cToHHOCT);

- OCHOBHHTE TPUTOHOMETPHYHK PYHKIHH B uuteprana (0°; 90°).

* YMee [1a H0CTpoABa rpad MKy Ha IMHEHHA W KBaj(paTHA (yHKITHS.

* [lpecMaTa cTOMHOCTH Ha H3y4eHHTE QPYHKIHH H HA APTYMEHTHTE M.

* Ilpecmstra cToMHOCTH Ha TPHTOHOMETPUMHHTE (DYHKIHK DU 3a/IaI€H APTYMEHT ¥ Ha apryMenTa IIPH 331aeHa
CTOMHOCT Ha TpuroHoMeTpHyHaTa GyHKLEs (32 30°, 45°, 60°).

JIOF“"ICCKH 3HAHHA * PaBGH 4 Ha KOHKPECTHO HUBO CMHECHIA HA NOTHYECKUTE CRIO3H ,,ﬂn, ”KHI/I”, .,aKO0..., IO...” OTPHIIAHUETO ,,He” H Ha
3
peENAnHAUTC ,,CJ’IE};IBa” H ,,CKBHBaHCHTHOCT .




» Pa3bupa Ha KOHKPETHO HUBO CMECHJIA HA KBAHTOPHTE ,,38 BCAKO™, »CBIIECTRYBA™ H HOHATHATA ,,He0OX0 MO
yciosue®, ., JOCTATBYHO YCNOBHE™ H ,,HEOOXOINMO B JOCTATHYHO YCIOBHE™.
* Tpusnara meTona Ha eKBHBaNEHTHUTE Pe0bpa3yBaHms PR PEIIABAHE HA YPABHEHHH, HEPABEHCTBA M CHCTEMH.
* ¥Mee a KOHKDETH3Hpa ODIHOBATHIHO TRBPACHHE H 060CHOBABA HEBAPHOCT HA TBHPACHHE C KOHTpanpumMmep,

« Ilpenienspa BAPHOCT, PAMOHANHOCT ¥ 1ENeCh00pasHOCT Ipy H360p B KOHKPETHA cuTyanus ¥ 000CHOBABA

EjxementH ot
BEPOSITHOCTH M

* Pagumra u mHTEpUpeTHPa HEOPMAIHS, NPe/CTaBeHa ¢ TpadyKy, ¢ TAGNHIM HIE ¢ THATPAMH.
* YMee [a lfpecMaTa KIaCHIeCKa BEPOATHOCT Ype3 (GOPMYJINTE 3 NEepMYTAIHE, BAPHAIHH ¥ KoMOuHAMHE Ge3

CTATHCTUKA HOBTOPEHUE.
* 3Hae ja NpeCcMATa KIACHUECKA BEPOSTHOCT Ha CYMa Ha ChbBMECTHMM M Ha HeCHBMECTUME ChOMTHS.
Moaeanpane * OueHsBa 1 HHTEPNPETHPa CHABPKATEIHO HOIYYEH IPH MOJEIHpPaHe PesyITaT.
* Mogenupa;
- ¢ KBajpaTHa QYHKIHL,

- C YPAaBHEHYS, CBEXAAINY C€ 10 KBAPATHH,
- ChC CHCTEMa YPAaBHEHHS OT PR MITH BTOPA CTETIEH € {BE HEN3BECTHH;
- ¢ NEpPMYTAUHH, Baphallle ¥ KOMOHHAITHH.

IV. YYEBHO CBbABPKAHNE

No
no  {Tema Ha ypoyHATa eAMHHHA KommneTeHnTHOCTH KaTO 0YaKBAHH PE3YJITATH 0T 00yUeHHETO Horu monsrun
pen
1 2 3 4
® 3Hac TOHATHETO HPALHOHAIEH H3pas;
1 ITpeobpasypane Ha ® MOXKE [[a OTIpeieNd AOIYCTHMH CTOHHOCTH Ha HPAlMONAIEH H3pas;
APaHOHATHN HIPA3H ® yMee Aa IpecMATa YHCIeHa CTOBHOCT Ha HpaluoHaieH H3pas;
 3Hac MOHATUETO KBANPATHO YPABHEHHE, TOHSTHATA, CBBP3AHH C
. Ksagnpaten TPHUIIEH, KBaIpaTHO
KBazpaTHo ypaBHEeHHE. HETO, ¥ BHAOBETE KBaZPATHH ypaBHEHMS, aBHCHME, KOSGULMEHTH Ha KBANDATHO
2 |Pasnarane Ha xBajipareH ® 3Hae BIHA ¥ Kparka GopMyna 3a KOPEHHTE HA KBAIPATHO P ’ b

TPHUICH

YpaBHCHHE 1 YMeC Ja I'd Ipuiara,
s YMee Ia pasjlara Ha MHOKHTEHH KBaIpareH TpUYieH,

ypaBHenue, MBJIHO KBAJPaTHO YpaBHEHHE,

HEIBIIHO KBagparHo YPaBHCHHC,
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e YMee da PCHLIaBa YpaBHEeHU:, CBCHKIAINM Ce OO0 KBAOpaTHHy,

AMCKPHMHHAHTa Ha KBaJipATHO ypaBHEHHE,
JIBOEH (ZIByKpaTeH) KOpeH,

JpobHu panpoHansy u3pasu

s 3Hae aNrOPHTMHTE 32 OTICPALNKTE ¢ PAHMOHAITHN H3PasH;

e YMee na:

— NPecMATa THCIEHA CTOHHOCT Ha pallHOHAICH H3pas;

— M3BBPIIBA THKACCTBEHH Hpeolpa3yBaHus Ha PAl[HOHATHE H3Pasy; —
HOKA3BA THKIECTBA,

— pelapa ApoOHH PallMOHATTHK YPaBHCHHSA, CBEX/IAINN C& 10 IHHEHHI
HITH XBQJIpATHY YPaBHEHUS,

Panuoransa 1pol, neduHHAIMOHHO
MHOXKECTBO, TONYCTHMH CTOMHOCTH,
THKAECTBO, APOOHO ypaBHEHHE,

‘brou B oxprxHOCT. Brincan u
(OIMCAH TPUBIBIHAK B
OKPBKHOCT

Boucas u onucan
JETHPHBIBNHUK B OKPBIKHOCT

° 3nae 3a0eNeXHTENHN TOYKH Ha TPHBIBIHAK # TBLPACHHS, CBhP3anH
C TAX;

¢ YMee /1a OCTposSBa BRTPEIIHO- U BRHITHOBIIHCAHA OKPBKHOCT 34
TPUBTBITHHK;

© 3Hae HeOOXOMUMH U JOCTATHYHH YCIIOBHS 32 BIHCAHH M ONMCAHU
YeTHPUBIBIHUIE H YMEE J1a I'i Ipuiara.

Ormicana OKpPBKHOCT OKOJNO TPUBIbIHHK,
LEHTLD HA ONMCAHA OKPHIKHOCT OKOJIO
TPHBIBIHUK, BONCAHA OKPBIKHOCT B
TPHBI'BIHUK, HEHTHD HA BIHCAHA
OKPBIKHOCT B TPHBIBIRMK,; OPTOHEHTHD,
YETHPHBIBIHHK, BIIHCAH B OKPBIKHOCT,
LHEHTHP Ha OKPBIKHOCT, OHMHCAHA OKOJIO
YETHPHBIBIHUK, YETHPHBIBAHUK, OTIHCAH
OKOJIO OKPBKHOCT, HEHTHP Ha OKPBIKHOCT,
BIHCAHA B YCTUPHBIBIIHHK.

Jlunetina dyaxous. [paduxa
U CBOWCTBA

Kranpataa hyuxnus

Ksanparna Qysxius

© 34a¢ NOHATHATa QYHKIHS, AePUHHOHOHHO MHOXKECTRO;

e yMee Ja HaMupa (PyHKIMOHANHA CTOHHOCT U CTOMHOCT Ha apryMenTa
Ha ganeHa QyHKuus;

® 3Hae NOHSITHATA TUHeHHa K KBaapaTHa QyHKINg;

® yMee Ja NoCcTposBa rpadixy Ha THHEHHY U Ha KBaupatay (yHKIHE;

® yM€c da YCTAHOBABA MPHHAANCIKHOCT Ha TOYKA KbM IpaduKa Ha
byHKIHS;

® yMee JIa IPaBH U3BO/IH 34 CBOHCTRATa Ha THHEHHATA M HA
KBaJpaTHaTa (hYHKIHS 110 TpaduKHTe HM;

© YMEe Jia NPe/ICTaBs TpaQUuHO PeIeHUsITa Ha IMHEHHO W KBAIpaTHO
ypaBHeHHE,

Dyuknys, IeQHHANTOHHO MHOXECTBO Ha

dyHKINA, apTyMEHT, NIPOMEHITNBA,
pyHKUMOHAaNHE  CTOHHOCT, pacTsua
(PyHKIHS, HaMaJISBaIa byHKIHS,
MOHOTOHHOCT, Ipaduka Ha (QyHKIHS,

muHeHHa QYHKUHI, KBagpaTHa (QYHKIMS,
mapabona, 0c HA CHMETPHA HAa frapabona,
BpBX Ha napabona, Hall-MaIka CTOMHOCT Ha
KBajipaTHa GyHKHEA, Hall-rojisMa cTolHOoCT
Ha KBajparHa GyHKius




Pacrene v HaMangBane Ha

® M3BNHYA HrpopManus 3a QYHKIUY, 38JaJeHH 10 PA3IHUCH HaukH.

9
KBaJipaTHa () yHKIHS
CucreMs MMHEHHT
10 |ypaBHenus. PemraBame upes
2aMEeCTRAHE ® 3HAE NOHATHETO CHCTEMA YPaBHEHHs OT BTOPA CTEIIEH C IBE
Crctonn mnein HEH3BECTHHHM NTOHATHUATA, CBBP3aHH ¢ HETO;
11 |ypabnesms. Penanane upes ® yMEe a peliaBa CUCTEMH YPaBHEHHS OT BTOPA CTENEH C JABE
cEGupane HEM3BECTHU Upe3 3aMectBane, cpbupane;
e pazupa BpB3KaTa Ha JJOTHYECKHA ChiO3 i~ ¢ IOHSITHETO cHCTeMa ¥ ¢|/CHCTEMA YpaBHEH S OT BTOPA CTENeH ¢ /IBe
CucreMu ypapHEHHS OT BTOpa y .
HEHHOTO pelneHne; HEU3BECTHH,.
12 |crTenen, Ha KOUTO €OHOTO
N e yMee [Ia MOJIE/IMPA ChC CHCTEMH KBaIPaTHH YPABHEHMA C JBE
yYpaBHEHHME € THHEeHHo HCHABECTIH:
) *
CrcTeMH YPaBHEHMA OT BTOPA| o yyree sra orensina CHBPKATEIHO IOJYYSHUS IPH MOETHMPAHETO
13 (CTCIICH, HA KOHTO # IBCTC KOHKPETEH PE3YJITAT H JIA FO WHTEPIPETHPA.
YpaBHEHHS ca OT BTOpa
CTEINeH
14 |Teopema na Tanec ® 3HAe IIOHATHETO NOKOOHM TPHHIBIHHUIN K TOHATHSTE, CBHP3aHH C
Caolicrso Ha TAX;
15  |priuomonoBsmiuzIe B © 3HAE ¥ [IpUNIara NpU3HAIHTE 3a ToN00HOCT;
TPHBIBIHHK ® 3Hae CBOMCTBATA Ha CHOTRETHHTE €JEMEHTH HA NOL00HHTE
MBIBIIHHIN,
16 [oaobHY TPHEIBIHUIM. . l:;f{ae CBOﬁCTB(’)TO Ha IHIIATA 1A HIOZOGHITE TPHECbIHAL: OrHoureHHe HA OTCEUKH, IPONOPIMOBATHE
Lpwsam va nonobHoc 3Hae ¥ [Ipuara TeopeMara #a Tajec u obpaTtHara Teo en’aa 0TCCHKH, HOLOOHH TPHBILIMAIIA,
e 3Hae : e TH Ha
Tamec: P P P P CHOTBETHH €TIEMEHTH, KOe(HIHEHT Ha
; ) onobue
® 3HAE H [IPUJIATa CBOHCTBO HA BITIOHONOBAIINTE B TPHBIBIHHEK,
ofieT ¢ pasOupa Ha KOHKPETHO HHBO CMHCHIA Ha HOHATHATA ,,HEOOXOMHMO
17 BOHCTRA Ha 1MoJo0HuTE
TPHBIbIHHIM yenoBme”, "IocTaTEuHO yelorie" 1 "HeoOX0AHMO H JIOCTATEYHO
yeioBue”;

¢ YMCC 112 pasIpaHHyaBd THIIMYHE CHTYAITHH, CBBP3EHHN C IIPHAOKECHHE
HA TTOH00HT TPHBIBAHHALH.




¢ 3HaC NOHATHETO CHCTEMA HCPABCHCTRA H NOHATHATA, CBBP3AaHH C

18 |Hepasencrsa . Yucnos uHTepBaJt — BHIOBE, CEUYECHHE HA
HEro; 5
® yME¢ JIa pelansa CUCTEMH OT JIBE NMUHEHHU HePABEHCTBA C €IHO IHCIOBH  HHTEpBAl, OOCIUMHERNC Ha
KBaﬂpa’rHH HEPABCHCTRY. HCHU3BECTHO B CHCTCMH HCDABCHCTRA, CBEKIANM Ce OO0 THX; .‘IHCJK)BI/I HHIEpBal, IBOMHO HEPABCHCTBO,
CHCTEMa  HEPaBCHCTBA elueHe Ha
Meron Ha uHTEpBANHTE 33 © pa30upa CMHCEHIA HA JTOTHYECKUTE CHEO3H U, ,,WiIi” TIPH pelaBaHe p > P
19 ) CHCTEMa  HEPAaBCHCTBA,  EKBHBAJICHTHH
HEPABEHCTRA 0T O-BHCOKA Ha HepaBEeHCTRA, — KBAIDATHO eDABCHC
i HCTBO
CTereH ¢ yMee Ia peliapa KBaJApaTHO HEPABEHCTRO; ; P p ;
: Y OuKBaZpaTHO  HEPaBEHCTBO,  ApobHO
® YMEE 18 [IPUNIATA METO/1a Ha HHTEPBAJIMTE TIPH pelaBaHe Ha
20 |PanmoHAJIHM HEPaBEHCTRA HEPaBCHCTEO.
P HEPABEHCTBA OT TIO-BHCOKA CTENEH;
e yMee Ja peiapa JJpoOHE HEPAaBEHCTRA,
21  (Pammonaliay HepaBeHCTBA ® yMee N1a MOAEINpa C HEPaBeHCTRA.
MeTpryHi 3aBUCHMOCTH B
22  \IpaBOBI'BJICH TPUBIBIIHHK. ® 3Hae ¥ IIpUsara METPHYHH 3aBHCHMOCTH B IPABOBTBLIEH
Teopema na [urarop TPUBI'BIHHK,
-} L . _
Peiasae Ha IpaBobIbICH yMee Aa HaMHpa eNEeMEHTH Ha: — IIPaBOBIBIeH TPHBILIHHK;
23 S —— paBHOOEIPEH TPHBIBIHMK; — PABHOOSAPEH H NPABOBIBIEH TPAMEL; —
YCIIOPEIHUK,
® 3H4¢ U NPHIard METPHYHHE 38BUCHMOCTH MEXIY OTCEYKH, CBBP3aHH ‘
24 Pemapane 1a pasrobenpen . OI{p'b)KHI(J) o P Y » CBRP MeTpHuYHE 3aBHCHMOCTH, NPOEKIUS Ha
TPUBTBIHIK ;
KaTeT BLPXY XUMOTERY3d
® yMmee Jla OTKPHBA H Ch3/1aBa CHTYallHH, CBRBP3aHu C pellaBane Ha Py Y
25 PemaBaHe Ha paBHOGCI[peH H [IPAROBI'BICH TPUBIBIHHK;
paBOBILICH Tpallell e pa3bHpa HA KOHKPETHO HIBO CMHCHNIA Ha "HeobxoauMo yclorne",
26 |PemaBane HA YCIIOPEAHUK "mocTarbyHO yenoBHe" U "HEOOXOMMMO H JIOCTATHHHO yClIoBMe";
® yMee Jla KOHKPETH3Hpa 00IIOBAIM/(HO TREPACHME H 060CHOBABA
97 |[MeTpuHHH 3aBACHMOCTH HEBAPHOCT HA TBBPACHUE C KOHTPANPHM
MEXIY OTCEYKH B OKPBKHOCT
78 TpurosoMeTprIHE QYHKIHA
Ha OCTBp BIBI e 3Hae ONpeNeNeHnATa Ha OCHOBHHTE TPUTOHOMETPUYHY (yHKIHE K
OCHOBHHTE ThKAECTBa B uHTepBana [0° ;180°];
TpUroHOMETPHYAR . TpuroHoMeTpuIHa OKPEKHOCT
29 THKIECTER ® YMee J1a HaMHPA CTOHHOCTHTE Ha TPUTOHOMETPHIHNTE PYHKIHUH 33
T HSIKOH CIICHHaTHH BIIH, KAKTO M BI'bJa IO AaNeHA CTOHHOCT Ha
30 PHIOHOMETPUYHH ————
THKJECTBA.




HaMHpaHe Ha CIICMEHTH Ha

31 HPABOBIBIIEH TPHBIRIHUK Ymee na IpelieHsBa BEPHOCT, PAHUOHANHOCT U 118J1eCh00Pa3sHOCT HpH
32 Hamupane Ha eneMenTH Ha H300p Ha MOAX0/ 34 PEINAaBAHeTO Ha npolieM.
Tpaner
33 |DOypxKUHH.
34 CucTeMu THHCHAR
YpaBHEHHS
35  [HonoOHE TPHEBIBIHHIHT
36 PanmonanH# HepaBeHCTBa

V.METO/JH 1 ®OPMH 3A OHEHSIBAHE HA HOCTHKEHUATA HA YUEHHITNTE

B 1acose 1o @YY He ce H3BBpIIBA OLIEHABAHE

VI. CIIEITH®@HUYHHN METOIHM B ®OPMU 3A OUEHABAHE HA IIOCTHXXEHUATA HA YYEHUIUTE

ITo romsama YacT OT 9aCOBETE Ca OPTAHM3UPAHH KaTo KOMOHHHDAHH YPOIH, B KOUTO YUCHHIHTE PELIABAT 3a4a4H C 110- TOJSAMA TPYAHOCT

OT Ta3H, OPpCABHIOCHN B JacCOBETE I10 06moo6pa305areﬂﬂa IHOATOTOBKA.

33 HOBM 3HAHMS 0%
3a yopaxHeHus
3a rperoso

peropop 100%
3a obobueHIe

Ipobnemuo Gazupano gefinocTi

3a KOHTPOJ ¥ OLCHKA 0%




VIL JEAHOCTH 3A IIPHJIOBUBAHE HA KJTIOYOBUTE KOMIIETEHTHOCTH, KAKTO "
MEXJIAYIOPEIMETHHA BPB3KHA

Hpaxruaeckn 1eHHOCTH, KOHTO MOTAT /(2 ce peaJH3HpaT B K/IACHATA CTaN:

e Jla u3momspar JMHAMIYEH codTyep 3a ASMOHCTpAIlHs Ha CBOMCTBATA Ha reOMeTpHUHHTE GHIYDH, KOSTO CIIOMAra 3a IpHAOOUBAHE HA
MaTeMaTHYECKa KyATYpa M KIOUOBH KOMIETEHTHOCTH: yMEHHs 3a OOIiyRame Ha Yy»IH €3UIM, OCHOBHHM KOMIETEHTHOCTH B OBIAcTTa Ha
NPUPOAHMATE HAYKM H TEXHONOTMUTE; MIHTHTAIHA KOMIIETEHTHOCT, COLMANHH ¥ TIPAXIAHCKH KOMIICTEHTHOCTH, WHMIIMATHBHOCT H
IIPEIPUEMYHBOCT.

¢ Jla u3rionssar AUHAMHYEH cOTyep 3a MOCTposBaHe Ha 06pasy Ha QUrypH NpH €IHAKBOCT

e Jla moctposiBat (C NHHMEAKA W IEPreNt WIH ¢ HOXXO/IAIIM COPTYEPHH NPOIYKTH) HECIOMKHH TEOMETPHIHE KOHCTPYKIIHH.

o Jla a3mon3BaT KaIKyIaTop NpH peliyaBaHe Ha NPaKTHIECKH 3a1a491

PaspuBane Ha KOMIIETEHTHOCTH, KOMTO €A KOCBEHO CBHLP32aHH ¢ MATEMATHYECKATA IPaMOTHOCT:

o JurHTANHA KOMIETEHTHOCT —~ PElIaBaHe Ha 3aJlauH, H3NOI3BAHKH KOMIIOTHD, YepTaHe Ha TEOMETPHYHN (UIypH M Tela upes
codhTyepHHE TPOAYKTH.
° E3uxoBa KOMIETCHTHOCT — yCBOSBAHE HA NPABMJICH, TOUCH M NAKOHHYESH MATEMATMYECKR M3KA3 TIPH CIIa3BaHE HA HOPMMTE B

ObJrapekus €3MK; NPEACTaBAHE HA MHTEpecHH (aKTH, CBHP3AHH ¢ MATEMATUIM MM OTKPHTHA B OGNACTTA HA MATEMATHKATA; TONEMUST Hpoit
IPakTHYECKH 3aJa"H CBLIO TOANoMAra pasBUBAHETO Ha (YHKIIHOHATIHA IPAMOTHOCT HA YUEHRIIHTE.

° Conpaiia 1 rpaXIaHCKH KOMIETEHTHOCTH — (QOPMYIHpPaHe Ha MAaTeMaTHIECKH 3a7a4l, CRBDP3AHE C aKTYaleH COLMATEH My
TPaXIAHCKH IIPOOIEM, IPHIOKEHHE Ha MATEMATHYECKH 3HANNA 32 H3YUABAHETO # PELIABAHETO MY H THIKYBAHE HA TIONYICHHATE PE3y/ITATH.
o Vs iuaTHBHOCT, aKTHBHOCT H KPHTHYHO MECJIEHE ~ IIPHAraHe Ha MATEMAaTHYECKY SHAHUA B 37840, HACOUYESHH KbM PA3BHTHE HA

YMEHHS 3a IpelCcTaBiHe Ha pe3ynTaTd oT cobcreenara pabora.

e YMeHust 33 yUeHe — H3N03BaHe Ha GaKTHICCKH 3HAHUS 3a NpHIOOHBaHe Ha HOBH 3HAHHS U NOCTHTAHE HA IUAAKTHYECKHTE HETR
apes (hopMmynupane Ha npoGIeMH C €3MKA Ha MaTeMaTHKara, ThIKYBAHE Ha PE3YITATH OT IJIEHHA TOYKA HA MATEMATHKATA H HpeCTaBsIHe Ha
pe3ynTaTHTe, KaKTO U upe3 pa3palboTKa HA IPOEKT.

o KynrypHu HeHHOCTH ¥ yMEHHs 32 H3pa3sBaHe YPE3 TROPYECTRO — IPHIIATAHE HA NPHAOOUTHATE MATCMATHYECKY 3HAHMS B 3a1A9H,
CBEP3aHU C OBIrAPCKA U CBETOBHH KYJITYPHH IEHHOCTH (HAIPHMCD PasiHYHM apXeoJOTHIECKHE M apXHUTEKTYPHH 3a0eNcIKHTENHOCTH B TeMara
Feomerpuann durypu u tena u [luraroposa Teopema).

° YMenns 3a DOAKPENa Ha YCTOHYMBOTO PA3BHTHE H 3a 3IPABOCIOBEH HAYWH HA XHUBOT M CIOPT — HHTEPIPCTIHpAHE HA [AAHHH,
CBBP3aHM CHC CIIOPTHH HOCTHIKEHHS W 3PABOCIOBEH HAYMH HA KMBOT B MaTEMaTHUICCKH KOHTEKCT.




® Hla ce M3BBLPUIBAT M3MEPBAHHS BBPXY IPENMETH MIH MOZCHN ¢ GopMma Ha M3ydaBasuTe GUTYPH ¥ Teia, KOSTO JOW3IPakIa
MaTeMaTHIecKata KOMNETEHTHOCT M pa3BUBa KIOYOBHTE KOMISTCHTHOCTH HHHIMATHBHOCT, IPE/INPHEMUIHBOCT.

° Ha ce ueprasr reoMeTpHYHM (urypM BBDXY KBaZpaTHa Mpexa, KOSTO HOUPHHACA 32 IpumoOMBaHETO HA MATeMATHUECKa
KOMITETEHTHOCT.

® Ha ce rocTposBat nepnenAuKyIsp OT TOYKA O IPaBa H BHCOUHHH B TPHBI'BIHAK C HOMOHITA HA TIPABOBIbIEH TPHBI'BIHAK, KOSTO
noAnomara IpHACOHBAHETO Ha MATEMATHUECKA KOMITETEHTHOCT.

° Ha ce m3no3BaT PA3NHYHM H3TOYHHLM 32 PA3UMTAHE B HHTCPIPETHPAHE Ha JIAHHH, 3aNaJCHH C TeKCT, TabHIN UM AuarpaMy,
KOETO TOAIoMara JOPMUPAHETO Ha MATEMATHYECKA KOMICTERTHOCT, KOMIICTEHTHOCTATE B 00/1aCTTa Ha OBITapCKAA H 4YKIHTE €3HIH; COLMAIHHA
1 FPa/IaHCKH KOMIIETEHTHOCTH.

o HMudpopmanmsra o1 rpapuiro u TabnuYHO MPEICTABIHE HA JAHHH Jid Ce H3I0/3B2 32 GOPMHUPAHE Ha YMEHHS 33 OTTOBODH Ha
BBIIPOCH, KOMTO Ca CBBp3aHu ¢ tabiunara unu rpadukara (HanpuMep Ja ce o0eaMHST D8HHH, fa CE HANpPaBT M3YHCICHHS C JAHHHTE, Ja ce
HaIpaBAT #3BOAH H 3aKIIOUCHHS ).
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YYEBHA ITPOI'PAMA

HO MATEMATHKA 3A JIEBETH KJIAC B
JOUBJHHUATEJHA IIOJATI'OTOBKA
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I. KPATKO ITPEJCTABSIHE HA YYEBHATA ITPOTPAMA

OGyueruero B JONBIHATETHA OATOTOBKE € HACOYEHO KbM Pa3lHpPABAHE U HAATPAK/AHE Ha YuebHOTO ChIppxkanue no OOIT Matemariia
B 9. Kirac.YyebHaTa niporpama 3a JOMBIHHTE/HA NOArOTOBKA [0 MaTeMaruka 3a | Knac & paspaboTena B COTBETCTBHE C yuebHama npoepama 3d
obuyoobpazosamenna nodzomoexa no mamemamuxa 3a LX xaac, ymevpdena cve 3anosed PII09-30 /11.01.2018 2., usmenena u donvixena coe
3anosed Ne PI[09-3717/15.11.2023 .

Hpes ofyuenuero 1O MaTeMaTHKa — JMOTBIHUTENHATE HOIOTOBKA B IX Kiac ce Hely 3aTBLDKIABAHE U PAsIUMPABAHE HA 3HAHUSTA,
mpuRobuTH B 06mo06pazosaTennaTa MOAroTOBKa 10 yueGuus npemer. YacoseTe 3a yIpamkueHns B 06m006pa3oBaTeHaTa IOJTOTOBKA Ca KpaiHo
HEIOCTATBHHY H FONAMA 9acT OT YYCHHIIUTE TPYIHO YCBOSBAT MATEMATHIECKH 3HAHNS, CPELIAT 3aTPyHSHUS 1P Pa3OUPAHETO M IPUIATAHETO HM
B KOHKPETHA CHTyatus. (cTaHanuTe IO3HABATE/HY PABHUINA Ca 3aCTHIICHH B MHHEMAIHA CTENeH U IONBIHHTENHATA PaboTa e Nale BE3MOKHOCT
33 BKIIIOYBaHE Ha MOBEYE NCHHOCTH, CBBP3aHH ¢ aHATH3UpPaNe, CHHTES H ONIEHKA.

Henocpeacrsera uen Ha 00y4eHHETO B JONBIHHTENHATA MOATOTOBKA € YUCHHIHTE [a PelUaBaT 3a[add, M3MCKBAIA MHOTOCTBIIKORH
CTPaTCriy, Ja yMEAT JIa HONPEXAT ¥ aHANM3Upar JaHHY, Na OpelieHABaT ¥ apryMeHTHpar #360p Ha MareMaTHYecKo 3HaHHe, 13 OLCHABAT H Ja
3QIUATAT PE3YNTATHTE M 3aKIOYEHHATA CH. AKUEHT Ha yueOHaTa mporpama e GopMupane Ha YMEHHs 3a IPHIaraHe Ha MATEMATHYCCKIATE 3HAHUSTa
B IIPaKTHKATA YPE3 PEIIABAHE HA 3a1a9l, ONMCBAINH PEANHH CHTYAIHH,

Temure n crOTBETHHTE MATEMATHYECKH KOMIETEHTHOCTH KATO OYAKRAHM DPE3YJATATH OT OOYYEHHETO CIeABAT dopMynHpasnTe
M3UCKBAHHA 33 PE3yNTaTHTe OT OOYYeHHETO [0 y4eOHMA HpeIMeT MATEMATHKA 32 ITbPBM I'MMHA3HaleH eTal Ha obpasoBaHMe, KATO Hpes
RONBJIHATENIHATA IOATOTOBKA CE OCHTYPSBA TTOUIbPIKAHE H Halrpaxfare. Tlosuinasa ce CIOXHOCTTA Ha IIpeANaragyTe 3a0aul, BKIHOYBAHETO Ha
H3Y9aBAHUTE MATEMATHYECKH OOEKTH B HOBH BPB3KH.

IL. HEJHA HA OBYYEHHETO 10 MATEMATHKA B IX KJIAC.

e Pazmnpaaaﬁe ¥ DORABDKAHC HHTEPEC2 KBM MATEMaTHKATa, MOTHBHPAHE 34 H3BLPIUBAHE HA MATEMATHYCCKY HeHHOCTH.

® [oruiranane HEBOTO Ha Hprf,EIOfSHTHTC 3HaHUA U YMCHHA.

& Pemapane na 3anady, H3HCKBallld MHOTOCTRIIKOBH CTPATEIHH.

L Pazpugane na YMECHHS 38 NOOPCIKTAHE ¥ aHalM3UPAHe Ha JaHHH, 338 IPENEeHKa | ApryMmCeHTHpaH HB60p Ha MarCMaTHYCCKO 3Hague,

b4 Pa3zsutme Ha YMCHHA Na OUCHABAT ¥ J14 3QIHHUTAT PE3YNTATHTE H 3AKHOUSHHATA CH.,

o CDopMHpaHe Ha YMCHHA 3a IPHIArane Ha MaTeMaTHYSCKUTE 3HAHNUATA B HpaxTHKaTa 4pe3 peliaBaHe Ha 3aiaqdl, OIHCBalny pcanny
CHTYAIIHH.

® C’B3II3.BHH6 H pasBHTHE Ha BOJICBH Ka4UeCTBa KaTO CAMOCTOSTCAHOCT, YIOPHUTOCT, CAMOXKPHTHYHOCT.

@ PazpuBane ua HaﬁHIOlIBTe}IHOCT, B’LOﬁpa)KeHHE, KOHUICHTPALHA.
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° Paseutie u YCEBBPIICHCTRAHE HA M3YHCAATCIHNTC YMCHHA.
® VTB’Bp}KJIaBaHC Ha TakyBd OTHOINCHUE MEXIY VHUUTCHA H YICHHUHATE, MOXKIY CAMHTE VUEHHITH H obmecTreHaTA Cpena, KOHTO 1a
Aasar BE3MOMHOCT 38 H3ABABAHC Ha JIHYHOCTHHTE Ka4eCTBa Ha BCCKH YHCHHK.

III. OYAKBAHHU PE3YJITATH OT OBYUYEHHUETO

Obnacru Ha 3nanug, yMEHHS H OTHOIMICHUS
KOMIETEeHTHOCTH : B pezyamam na odyuenuemo cu yueHuxkwvm:
Yucna. Anredpa * spppiiBa TEKACCTBEHH NpeolGpa3yBaHts HA PAIMOHANHE H3PA3H.
* Pemapa:

- paIHOHAHHHT HCPABCHCTBA bex IapaMCTLp, BKAIOYHTENHO # 10 METOHa Ha HHTCPBAIHTE,

- CHCTCMH YPABHCHKA OT IIEPBa H BTOPa CTCICH C ABC HCH3BCCTHH Ge3 HapaMeTsnLp Upel3 3aMCCTBAHE HITH CI>6HpaHC;
- CACTEMH JHHEHHE HEPARCHCTBA C €HHO HEHU3BECTHO Be3 HapaMeTb).

* Vmee A& NpeACTass PCINCHHA Ha HEPABCHCTRA MPE3 MHCIIOBYE HHTCPBAIH.

@Ourypu 1 Texa * 3Hae NPH3HALATE 32 T0X00HY TPUEIBIHKIH.

» YMee na opHara IpH3HALNTE 38 TOHOOHH TPHBIbIHMIM.

* 3gae METPHUYHH 3a8BHCAMOCTH B [PABOBIBIEH TPHBIBIHHUK.

+ ¥YMee [a peniaBa HpaBOBIbIeH TPHHIBIHMK.

* YMee fa pemiara paBHoOEIPeH TPHBIBIHAK, PABHOGEAPEH U NIPABOLIBICH TPANel i YCIOPEHHK.
* 3Ha€e METPUYHY 3aBHCHMOCTH MEXAY OTCEUYKH B OKPBKHOCT.

* YMee J1a OpHiara METPHYHH 3aBHCHMOCTH MEXIY OTCCUYKH B OKPhKHOCT.

COyuxmin. * 3uae:

HzmepBane - IOHATHETO 9MCA0BA (YHKHMS ¥ HAYMHHE Ha 33JaBaHe;

- IOHATHSATA InHeHHA ¥ KBaapaTHa YHKIMA; - CBOHCTBA Ha JMHelHaTa ¥ Ha KBaapatHara GYHKIHS {(MOHOTOHBOCT,
Hak-I'0JAMa U Hal-ManKa CTONHOCT);

- OCHOBHHTE TPHIOHOMETpHUHM GyHKUUK B unTepnana (0°; 90°),

» ¥Mee xa nocTpogsa rpadiky Ha NuHeHHA ¥ KBaApaTHa (yHKIHL

* [IpecMaTa cToifHOCTH Ha H3yYeHHTe (HYHKIMH U HA APTYMEHTHTE HM.

* [Ipecmdra cTOHHOCTH Ha TPHIOHOMETPHYHNTE GYHKIHY NIPH 3a[aJi€H API'YMEHT U Ha apryMEeHTa IIpH 3aiajcHa
CTOMHOCT Ha TpuroHOMeTpuHaTa Qyukuua (3a 309, 45°, 60°).

JIormgecku 3Hanuy * Pa3bupa Ha KOHKPETHO HUBO CMHCHIIA HA JIOTHYECKUTE CHIO3M , A, JHIK", ,aK0..., T0...”, OTPHIAHHETO ,,He” i Ha
pENanyUTE ,,CIeHEBA” H ,,eKBHBAIEHTHOCT .




» Pa3bupa Ha KOHKPETHO HHBO CMHCHIIA HA KBAHTOPHTE ,,38 BCIKO™, CHIECTBYBA™ ¥ NOHATHATA ,,HE0OX0 MO
ycnosue®, ,, JOCTATRYHO YCJIOBHE™ U ,,HEOOXOANMO B JOCTATHYHO YCIOBHE™,
* Hprnara MeTO/Ia Ha eKBUBAICHTHHTE MpeoGpasyBaHus MPH PENaBaHe HA YPABHEHHS, HEPABSHCTBA M CHCTEMH.
* YMee fa KoHKpeTH3upa oSIoBATHARO TBEPAEHIE ¥ 060CHOBABA HEBAPHOCT Ha TRHPICHHE ¢ KOHTpampumMep.

* [lpenensna BsproOCT, pAUMOHANTHOCT H HENCCHOOPA3HOCT NPH H300p B KOHKpETHa CHTyalHs B 060CHOBaBa

EaemenTH o1
BEPOSATHOCTR H

* Pasuura u uHTEpNpeTHpa RHQOPMALIHS, IpeACTaBeHa ¢ rpad Ky, ¢ TABIANN WK ¢ JHATPaMH.
* ¥YMee Jia IpecMATa KIACHYECKa BEPOATHOCT Upe3 GOPMYIHTE 3a NEPMyTALMH, BADHAUMH H KOMOUHAINH Ge3

CTATHCTHKA TIOBTOPEHHE.
+ 31ae Ja NPecMATa KINACHYECKA BEPOATHOCT HA CYMA HA ChBMECTHUMH H HA HECHBMECTHMH CHOMTHS.
Moneanpane * OLeHABa B HHTEPIPETHPa CHIBPIKATENIHO IOIYYeH IPH MOJIEIUPaHe Pe3yaTar.

* Mopenupa:

- C KBaparHa (yHKIVS,

- C YPaBHEHH A, CBEXAALIH C€ 0 KBAXPATHH;

- ChC CHCTEMA YPABHEHHA OT [IHPBA HWIH BTOPA CTENEH € ABE HEH3BECTHH,
- C TIEPMYTALHH, BAPUALHH ¥ KOMOWHAITHH.

IV. YHEBHO CHAbPXKAHHE

Ne .
o 'Tema HA YPOYHATA eIHHMIR KomMnieTeHTHOCTM KAT0 0YAKBAHH PE3YJITATH 0T 00y4eHHETO Hosu nioHsTHA
pea
1 2 3 4
© 3HaE MMOHATHCTO UPALHOHATEH H3pa3;
) ITpeobpazysane Ha ® MOXKE J1d ONpene/is ZOIMyCTUMHE CTOHHOCTH Ha MPallHOHAJIEH H3pas;
HpaiioHanHH H3pasy ¢ yMe¢ JIa IPECMATA YHCJIeHa CTORHOCT HA HPALHOHATICH U3pas;
e 3Hae MOHATHETO KBAAPATHO YPABHEHHE, TIOHATHATA, CBLP3AHH ¢
. Ksanpareu TPHYJIEH, KBaJ(PaTHO
KragpaTHO ypaBHEHHE. HETO, U BUAOBETE KBAIPATHH YPaBHEHHS,
: ypaBHEHUE, KOeQMIMEHTH Ha KBajpaTHO
2 Paznarase Ha kBagpareHn @ 3Hae [1bIHA H XpaTka GopMyna 3a KOPSHUTE Ha KBAOPATHO

TPHYJICH

YPAaBHCHUEC ¥ YMEC 114 'Y [IpHara,
e YMee na pasnara Ha MHOXXHTENH KBAJADATCH TPHYICH,

YpaBHCHHE, ITBIHO KBaIPaTHO YpPaBHCHHE,|
HebiIHO KBRIPATHO YpasHEHHe,
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e YMee na peiaBa YpaBHCHW, CBSXAINY CC 0 KBAOPATHH,

JUCKPAMMHAHTA Ha KBaJPaTHO YPaBHEHHE,
ZBOCH (JBYKPATEH) KOPEH,

JpobHu panoHaHy u3pasn

e 3Hae aATOPUTMHTE 3a ONEPAUUTE C PALHOHANHM U3PA3H;

® YMee na:

— [IPECMATA YACIHCHE CTORHOCT Ha palliOHANCH B3pas;

— U3BBPIURA THKICCTBEHH peodpazyBaHts Ha PAllHOHANHH H3PA3H; —
JIOKa3Ba TEXKIECTBA,

— pemiaga ApobHY panMoOHANHU YPaBHEHHS, CBEXKAIIHN Ce [0 JHHEeHHH
WAW KBaAPATHH YPABHCHHUS,

Panmonanna npo0, neprHEIMOHHO
MHOXECTBO, TOIYCTHMHE CTOHHOCTH,
TBHKAECTBO, IPOOHO ypaBHEHHE.

‘brim B oxpexHOCT. Brincan u
(OTIHCAH TPHBI'BIHUK B
OKPBKHOCT:

Brycan » onucan
YeTHPUBIBIHUK B OKPBIKHOCT

o 3uae 3a0enexUTETHE TOUKH HA TPUBIBIHUK U TBBPACHUS, CBBP3aHH
¢ THAX;

e YMee a OCTPOSBA BHTPEIIHO- ¥ BHLHIIHOBIIHCAHA OKPBHKHOCT 38
TPUBIBIHHK;

e 3rae HeOOXOAMMH H JJOCTATHYHHM YCIOBHSA 33 BINMCAHK B ONHCAHH
YeTHPHBIBIHHEA U YMEE Ja I'i [IpUnara.

Ornucana OKPBIKHOCT OKOJIO TPHBI'BJIHHK,
OCHTHP Ha OHHCAHA OKPERXHOCT OKOJIO
TPHBIBAHNK, BIIHCEHA OKDBKHOCT B
"TpH'I:I‘T:HHﬂK, IICHTED Ha BIHUCAHA
OKPBAHOCT B TPHBIBIHUK,, OPTOLUCHTLD,
YCTHPUBTBJIHUK, BIIMCAH B OKPBXKHOCT,
HUEHTHD Ha OKPBAHOCT, OHHCAHA OKOJIO
HETHPHUBIBIAHUK, MCTHPHEIBIHMK, O CaH
OKOJIO OKPBKHOCT, HCHTHD Ha OKPBbKHOCT,
BHHCAHE B YCTHDPUGIBIIHIK.

JIuueiina dysxuus. Mpaduxa
H CBOHCTBA

Kranparsa dyuxims

Kranpatna Qyaxuus

e 3Hac MOHATAATA QYHKIHS, AeQHHHIHOHHO MHOXKECTBO;

® yMee 1a HaMApa PYHKIHOHAIHA CTORHOCT B CTOHHOCT Ha apryMeHTa
Ha AajeHa QyHKLM,

© 3Hae NOHATHATA JHHeHHa 0 KBajparHa QyHKIHs;

© ymee Ja IoCTposBa rpadBKy Ha MUHeHHH | Ha KBaIpaTHH YHKUHH,

® yMee Aa YCTaHOBABa HPHHANCIKHOCT HA TOYKa KbM rpaduka Ha
bynxnus;

e yMee J1a IIPABH M3BOJH 3a CROHCTBATA HA THHEHHATA M HA
KBaJ[paTHATa QYHKIIHA 10 I'padhHKUTE UM,

® yMee Ha NIpeacTaBs rpadMuHOo peIicHHATa Ha JIHHEHHO ¥ KBaApaTHO
ypaBHEHNE,

Oyurng, AeQUHHIHOHHEO MHOMECTBO Ha

bYHKIM, apryMEHT, IPOMEHIIHBA,
GyHKOHOHANHA  CTOHHOCT,  pacTda
dyaKIHS, HaMajsBarma Gyukugs,
MOHOTOHHOCT, rpaduxa ma QyHKINS,

avHeHHa OYHKIHME, KBajpartHa QyHKIHA,
napabona, oc Ha cumerpus Ha mapabona,
BPEX Ha Tapabona, Hal-Manka CTOHHOCT Ha
KBajpaTHa (PyHKius, HAR-rosIMa CTORHOCT
Ha KBajpaTHa QPyHKIHA




PacteHe ¥ HaMasBaHE HA

° H3BNHYa HHQOPMAINA 38 QYHEKINH, 3a/a/I8HHK [0 PasIHYcH HAYHH,

9
KBazpaTHa QyHKIHSE
CucremMu JTHHCHHN
10 |ypaBHenus. Pemasane upes
S AMECTBAHE ¢ 3Hae NOHATHETO CHCTEMA YPABHEHU OT BTOpA CTENEH ¢ ABE
- HEH3BECTHHU OHSTUATA, CBHP3aHH C HETO,
CucteMu JuHeHsn
-]
11  |ypasnenns. Pemasane qapes yMEe J1a pelrapa CHCTEMHY YPaBHEHHS OT BTOPA CTENEH ¢ J[BE
chGupane HEH3BECTHH Ype3 3aMeCcTBaHe, Chbupane;
C e © pa3bupa BPH3KaTa HA IOTHYECKHA CBIO3 ,H' ¢ TIOHSTHETO cucTeMa | ¢|ChcTeMa ypaBHEHHS 0T BTOPA CTENeH C JBe
HCT: aBH N
12 loge ‘:Migi on HHA OT :}3 TOP3\  yelinoro peieHne; HEM3BECTHH.
eH TO €HOT
aBHe;me & IHHEHHO ® yMee J1a MOeNHPa ChC CHCTEMH KBAApPaTHY YPABHEHUS C JBE
P HEH3BECTHH;
Cuctemu ypapuenus or Topa; yMee a OUEHsBA ChABPIKATENHO MOTyYeH s TP MOACIHPAHCTO
13 [CFCHCH, Ha KOATO U ABETE KOHKPETEH PE3Y/ITAT H 12 TO HHTEPIPETHPA.
YpaBHEHHUS Ca 0T BTOPa
CTEIeH
14 [Teopema na Tanec ® 3HAE MOHATHETO HOXOOHN TPUBTBIHKNIH H HOHATHATA, CBBP3ALM C
CBoMHCTBO Ha TAX;
15  [prnonmomorsmute B ® 3Hae ¥ IpuiIara Ipu3HamuTe 34 nosobHoCT;
TPUBTBIHUK ¢ 3H2€ CBOHCTBATA HAa CHOTBETHHUTE €IEMEHTH Ha IOJ00HNTE
TPUWHTBITHHLH;
16 TTonoGHM TPUBIBIHKIH, o om0 caoﬁcm;n*o S Otroimenne Ha OTCEUKH, TPOHOPUHOHATHY
TIpusuanu 3a nofo6HoCT P ’ OTCEUKH, OAOGHY TPHBIBIHAIH,
® 3HAC ¥ TPHIIara Teopemara Ha Tanec u oOparnara Teopema Ha
CHOTBETHH EICMEHTH, KoeQHIHEeHT Ha
Tanec;
. nonobue
® 3Hae W [PHUJIara CBOMCTRBO Ha BIIIOHONOBSIIHTE B TPHBIBIHEK;
17 CroiicTsa ra nogobHUTE e pa30upa Ha KOHKPETHO HUBO CMUCHJA Ha HOHATHATA , HEOGXOHMO

TPUBTBAHMIH

yenosre”, "mocTaTh4HO yenoBHe" B "HEOOXOANMO U JOCTATHIHO
yenosue”;

® yMeE Na pasrpaHnyaBa THITHYHH CHTYALMM, CBBP3AHYU C HPHIOKEHHE
Ha HOXOOHH TPHBIBIHHIM.




@ 3HaC HOHATHETO CHCTCMA HEPABCHCTBA ¥ ITOHSTHITA, CBBp3aHu ¢

18 |Hepapencrsa — Yucnop uHTEpBAT ~ BHJOBE, CEYEHME Ha
»
® yMee J1a pelllaBa CHCTeMH OT JIBe JMHEHHN HepaBeHcTsa ¢ €HO ‘HCIIOBM  HHTCpBaiH, ?GCJIIHHGHPE Ha
HT H
Kpa/ipaTHH HepaBeHCTBa. HEH3BECTHO M CHCTEMH HEPABEHCTBA, CBEKAAMIA Ce 40 TAX; HHMCILOBH HHTCPBANH, JIBONHO HEPABCHCTBO,
" » CHCTEMAa  HEPaBEHCTBAa, peIUCHHE  Ha
Merox Ba HHTEPBATMTE 32 e pa3dupa CMHCHIIA HA TOTHYECKHTE CHIO3M i, MK NPH PENIaBaHe
19 i CHCTEMa  HEPAaBEHCTBA, EKBHUBAJEHTHH
HEpPAaBEHCTBA OT MO-BHCOKE Ha HEpaBEHCTBA;
CHCTEeMH, KBaJIPATHO HEPABEHCTRO,
CTeleH ® yMee [a peiaBa KBaJApaTHO HEPABCHCTRO;
: : BuKBaIPaTHO HEPaBEHCTBO,  APOOHO
® yMee Ja IpHiara MeTo/la Ha HHTEPBATHTE IPH Pelliapale Ha
20  |Panmomanmu nepasencTsa HEPABEHCTBO.
p - HEpaBEHCTBA OT ITO-BHCOKa CTEIEH; -
® yMee Ja peiiaBa ApoGHHM HepaReHCTBa,
21  |PanmoHamHu HepaBeHCTRA ® yMee Ja MOJIETHMpa ¢ HepaBeHCTBRa.
MeTpuyHH 3aBHCHMOCTH B
22 IpaBOBIBICH TPUBIBIHHUK. ® 31ae W HPANTAra METPUYHY 3aBUCUMOCTH B IIPABOBIBIIEH
Teopema ma Iurarop TPHEI'BJIHHK;
® T — [
Peimasare Ha MPABOBIHICH yMEE€ JIa HAMHIDa €EMEHTH Ha! — DPaBOBIBIEH TPHBIbIHHK;
23 E——— PaBHODEPEH TPHBIBIHUK, — PABHOCEAPEH M IPABOBIbICH TPANell; —
YCHOPEIHUK;
® 3HAC W IPUANAra METPHYIHH 3aBHCHMOCTH MEX/Y OTCEUKH, CBbP3aHH
94 |PelnaBaye Ha papHobeapen o ox %}KHI?) or- p Y » CBBP MeTpuYHH 3aBHCHMOCTH, IIPOSKIHS HA
TPHBIHIHAK p ’ KaTeT BbPXY XHIOTCHY3a
® yMee Ja OTKPHBA U Ch3aBa CHTYAIlHH, CRHP3aHH ¢ peliaBaHe Ha
75 Peuapane Ha pagroGeznpen u IPABOLIBJICH TPHBIBLIHEK,
IIPaBOBIBICH TPaNCH ¢ pa30ypa Ha KOHKPETHO HHRO CMHCHA Ha "HEOOX0aMMO yenosue",
26  |PemaBaHe Ha YCHOPEIHHK "ROCTaThYIHO yeaosHe" M "He0GX0IMMO B ZOCTATHYHO YCIOBRE";
iy e yMee Ja KOHKpeTu3upa oOIIoBIMIHO TREP/AeHNe 1 000CHOBaBa
27 CTpHHHY 3aBUCHMOCTH HEBSIPHOCT HA TRHPACHHAE ¢ KOHTPAIIPHM
MEXLY OTCEYKH B OKPBIKHOCT
78 TpuronoMeTpuysHy QYHKIMH
HA OCTBP BIBI ¢ 3uae OlpeNeeHHATA Ha OCHOBHITE TPHIOHOMETPAYHE QYHKIUH U
OCHOBHHTE THKIECTBA 8 HATepBana [0° ;180°] ;
TprrosoMerpryHE N TpruronoMeTpraHa OKPEKHOCT
29 TEKIECTRA e ¥YMee j1a HaMupa CTORHOCTHTE Ha TPHTOHOMETPHIHHUTE QYHKIHH 3a
T HAKOH CHELHATHHE BITH, KaKTO ¥ BI'bJIA 10 JalieHa CTOHHOCT Ha
0. [[raronoueps by




HaMHpaHG Ha CICMCHTH Ha

1 HPaBOBIBIICH TPHBIBAHHK YMee j1a npenesssa BIPHOCT, PAIHOHAIHOCT B NENECh08pasHocT pH
19 Hamupaue na enementy Ha u300p Ha MOAXOZ 3a peluaBaneTo Ha npobiem.
Tparer
33 |®ysxunm.
34 Cucremn nUHEHHH
ypaBHEHHUS
35 |llonoOuu TpUBrEIBHIM
36 |PamuoHaHH HepaBeHCTRA

V. METO/1 H ®OPMH 3A OITEHSIBAHE HA ITOCTHIKEHUSATA HA YUYEHULIMTE

B gacose o @YY He ce u3BLpUIBA OIEHABAHE

VI CHEHU®HYHNA METOAH 1 ®OPMH 3A OLIEHSBAHE HA MMOCTHXKEHUATA HA YYEHUIIUTE

o ronsMa YacT OT YacoseTe ca OpraHu3upany Xaro KOMGKHHP&HH YPOULH, B KOHTO YHCHHHHTE PCIIaBaT 3a4a4¥ ¢ I10- TONsMa TPYIHOCT

OT Ta3H, HPCIBRICHH B JaCOBETE 110 06!.[[00613&30}3&'1'6311{8. HOITOTOBKA.

3a HOBY 3HAHUA 0%
3a yIpaKHeHns

3a IperoBop 100%
3a obobmenue

ITpo6nemuo 6asupano gefHocTH

34 KOHTPOJ U OLEHKA 0%




VIL JEMHOCTH 3A IPHOBABAHE HA KJIFOYOBHUTE KOMIETEHTHOCTH, KAKTO #
MEXAYINPEIMETHH BPB3KH

Hpaxruaecks geliHOCTH, KOHTO MOTAT 2 C€ PeaNM3HPAT B KAACHATA CTAS:

* Jla n3mos13BaT IMHAMHYEH cOQTyep 3a JEMOHCTPALAS Ha CBOMCTBATA HA TEOMETPUUHUTE (GMIYpH, KOETO CIIOMara 3a npuaobuBae Ha
MAaTEMaTHYECKa KyATypa H KIMOYOBH KOMIIETCHTHOCTH: YMEHHMA 3a o0IIyBaHe Ha uyKIM €3MIM; OCHOBHM KOMIIETEHTHOCTH B oblacTra Ha
OPUPONHATE HAYKM H TeXHONOTHHTE, IUIHTANHA KOMOCTEHTHOCT;, COUMANHH ¥ TPAKHAHCKM KOMIETEHTHOCTH, MHHIHATHBHOCT H
IPEeATPUEMIHBOCT.

e Jla manonspar auHamMmueH coTyep 3a nocTposBane Ha 00pasu Ha GUIYPH NPH eIHAKBOCT

e Jla noctposBat (C IMHHIKA B nEPrest Wk ¢ IOAXOALITH COTYEPHHM UPOLYKTH) HECOKHH FEOMETPHYHH KOHCTPYKIIHHL.

e Jla #3110/13BaT KANKYIaTOp IPH peliaBane Ha IPaKTHIECKH 3a0aun

PazeuBane Ha KOMIIETEHTHOCTH, KOHTO Ca KOCBEHO CBHLP3AHH ¢ MATEMATHYECKATA FPAMOTHOCT:

° HuruTanda KOMICTCHTHOCT — pellaBaHe Ha 33/a9H, H3MON3BAHKH KOMIIOTBD, YePTaHe Ha FeOMETPHYHE GHIYPH H Tela upes
coTYEPHH OPOIYKTH.
J E3HKOBa KOMIIETEHTHOCT — YCBOSIBAHE Ha TIIPABHIIEH, TOYCH H JAKOHMYESH MATEMATHYECKM M3Ka3 IPW CIAasBaHe HA HOPMUTE B

OBIrapckus e3uK; NPEACTABSHE HA MHTEPECHW (haKTH, CBBP3AHH C MaTeMaTHIH WM OTKPUTAS B OGNACTTA HA MATEMATHKATA; TONEMHAT Bpoit
TIPaKTHIECKH 331891 CBILO MOANOMAara Pa3sBiBaneTo Ha GYHKIIHOHAIHA T'PAMOTHOCT HA VUEHHIIHTE,

e Conpansy ¥ rpa)iaHcKi KOMIOETEHTHOCTH ~ (OPMYIHPAHe Ha MAaTEMAaTHYECKH 3a1a4H, CBBP3AHH ¢ aKTyaleH COMMANCH WIH
rPaXIAHCKH IIPOGTIeM, IPHIIOKEHHE HA MATEMATHICCKH 3HAHHS 33 H3Y94BAHETO M PEIaBAHETO My H THIKYBAHE HA JIOIYYEHNTE PE3yIITATH.

L MHANHATHBHOCT, aKTHBHOCT ¥ KPUTHIHO MHCTIEHE — IPRUIAraHe Ha MATCMATHYECKH 3HAHHS B 329N, HACOYEHH KM PAa3BHTHE Ha
YMEHHS 3a OPEACTaBIHE Ha pe3ynTaTtu oT cobcTBeHara paGora,

° YMeHHs 3a yueHe — H3MON3BaHe Ha (aKTHYECKH 3HAHHS 3a MPHAOONBAHE Ha HOBY 3HAHHA ¥ TOCTHIAHE Ha JIMAAKTHIECKHTE ey
upes QopMynHpaHe Ha MPOGNEMH C €3Wka HA MATEMATHKATa, THIKYBAHE HA PE3yNTATH OT IeIHA TOYKA Ha MATEMATHKATA ¥ [IpEICTaBiHe Ha
pe3yNATaTHTE, KaKTO U upes pa3paboTka Ha HPOeKT,

) KynrypHu neHHOCTH # yMeHHs 32 H3pa3sBaHe Ypes TBOPYECTRO — IPUAATAHE HA IPHAOOUTHTE MATEMATHYCCKH 3HARUS B 38,49H,
CBBP3aHH C OBJIrapCKy ¥ CBETOBHHM KYNTYPHH LEHHOCTH (HANPHMED DasliYH apXeONOTHYSCKH M apXMTEKTYPHH 3a6e/Ie)UTEIHOCTH B TeMaTa
Ieomerpuann Gurypu u tena u [luraroposa Teopema).

e YMeHuS 32 NOAKpPeNa HA yCTOHYMBOTO PasBUTHE ¥ 34 3J[PABOCIOBEH HAYHH Ha JKMBOT U CHOPT — HHTCPIPCTMpAHEe Ha JAHHH,
CBBP3aHH ChC CHOPTHY HOCTHKEHHA ¥ 3IPABOCIOBCH HAYMH Ha JKHBOT B MATEMATHIECKH KOHTEKCT.
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e 213_ CC HM3BbPINBAT H3MEPBAHMA BBPXY HPCAMCTH HIH MONEHH C CbOpMa Ha H3y4YaBaHHTE (bPIFYp!{ W Teja, KOCTOo Jouarpaxna
MaTeMaTHYCCKaTa KOMIETEHTHOCT 1 PasBHBA KINHOUYOBHTE KOMIETEHTHOCTH HHHIIHATHRHOCT, IPSAIIPHEMHBOCT,

° Ha ce yeprasT reoMeTpHUHH QHrYpH BHDXY KBaAPATHA MPEXa, KOETO HONpHHACA 3a HPHAOBHBAHETO HAa MATEMATHYECKA
KOMHOETCHTHOCT.
° Ha ce oCcTposBaT mepIeHMKYIAP OT TOUKA IO IIPaBa ¥ BUCOUMHH B TPUBIBIHMK ¢ IIOMOINTA Ha TIPaBOLIBIIEH TPHEIBIHHK, KOETO

HoanoMara IpHIoOHBAHETO HA MATCMATHYECKA KOMIIETEHTHOCT.

e Jla ce M3MOI3BAT Pa3NMUHK U3TOYHHIY 34 PA3UHTAHE M HHTCPIPETHPAHE Ha NAHHHY, 3A0AICHN C TEKCT, TAGIMIM WIH JHArDAMH,
KoeTo mojroMara GopMEPAHETO HA MATEMATHUECKA KOMITCTCHTHOCY, KOMIIETEHTHOCTHTE B 0611acTTa Ha OBITAPCKHA H YYKIHTE €3UIH; COLHANHM
H rpakJaHCKH KOMITETEHTHOCTH.

o Hudopmaiisra oT rpaduuno u TabMITYHO NPEJCTABIHE Ha JaHHM N4 Ce M3M0A3Ba 32 GOPMUPAHE HA YMEHHS 32 OTTOBOPH HA
BBIIPOCH, KOUTO ca CBBp3aHu ¢ tabauiara Wid rpadukara (Hanpumep Ha ce oOequHIT NauHu, JA C& HANDPABAT M34HCACHHA C JAHHUTE, /3 e
HalpaBaT U3BOIY H 3aKTIO9EHNA ).
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I. KPATKO IIPEACTABSHE HA YUEBHATA ITPOI'PAMA

OByueHKeTo B AOMBITHHTEIHA HOANOTOBKA € HACOYEHO KBM PasIIupsBaHe i HaArpaxane Ha yuebnoro ceappxanse o QOIT maremaruka
8 10. kmac. Yyebnara nporpama 3a JONBIHATENHA TOATOTOBKA 110 MAaTEMATHKa 3a X K1ac ¢ paipaboTeHa B ChOTBETCTBHE C yuefHama npoepama 3a
obuoobpasceamenta nodzomoska no mamemamuxa 3a X xiac, ymevpoena cve 3anosed PII09-30 /11.01.2018 2., usmenena u donvinena cve
3anoeed Ne PII09-3717/15.11.2023 2.

Upes 0fyueHHETO 1O MaTeMaTHKA — ACIBIHHTENIHATa MOATOTOBKA B X KIaC CE e 3ATBBPIABEHE M pasLIMpsBaHE Ha 3HAHMUATA,
npunobuTH B 061mo0dpasopaTeIHaTa OAroToBKa o yaeGuus npeamMer. YacoseTe 3a yOpaxHeHHs B 0b1moobpasobarenuara NOArOTOBKa ca Kpa#Ho
HEAOCTATHYHM 1 TOIAMA HACT OT YUCHULMTE TPYAHO YCBOSBAT MATEMATHYECKH SHAHNSA, CPEINAT 3aTPyXHEHHUs [IPH Pa3bupaHeTo i IPHIATaHETo HM
B KOHKpeTHA cuTyarns. OcTasanyuTe MO3HABATEHE PABHMIIA €A 3aCTHICHH B MUHHMAIHA CTEIeH H TOIIbIHHTE/HATA paboTa 1me Jane Bh3MOKHOCT
323 BKIIOYBAHE HAa II0BeYE AeHHOCTH, CBBP3aHM ¢ AHATHINPAHE, CHHTE3 H OLICHKA.

Henocpencrsena nen na ofiydennero B AONBIHMTENHATA TOATOTOBKA € VUSHHUIMTE J1a pemiaBar 3a1ayH, M3UCKBAUIM MHOTOCTHIIKOBH
CTPaTeriiy, ia yMeAT Ja TOAPEKIAT i aHATM3HPAT JaHHH, Ja NPENEHBAT H apIyMEHTHpAT H300p HA MareMaTHyecKo 3HAHKE, A ONEHABAT 1 1A
3AIMATAT PE3YATATHTE U 3aKIOICHUATA CH. AKICHT Ha ydeOnara nporpama ¢ GOpMUpaHe Ha YMEHHS 33 IPHIATAHE HA MATEMATHIECKITE SHAH HATA
B IIPAKTHKATa YPe3 PelaBaHe Ha 3a71a4F, ONHUCBAIIH PEANTHH CHTYaIlHH.

Temure u CHOTBETHHTE MATEMATHYECKH KOMIETEHTHOCTH KATO OYAKBAHH pesynratd oT o0yveHHeTO cleaBaT (GOpMYIHpaHHTE
H3UCKBAHASA 32 PE3YNTATUTE 0T OOYYEHHETO MO y4eOHMA NpeaMeT MaTeMaTHKa 3a IbpPBH IHMHA3MANEH eTal Ha obpazoBanue, xato upe3
HOTBIHUTENHATA MOArOTORKA C OCHIYPABA NOANBPIKARE ¥ Hajrpaxiare. [losuiiasa ce CHOKHOCTTA Ha NIPe/UTaTaHuTe 2a/1a9H, BKIIOYBAHETO HA
H3y4aBaHUTE MATEMATHYECKH 0GEKTH B HOBH BPB3KH.

II. HEJIM HA OBYYEHHETO 10O MATEMATHKA B X KJIAC.

° Pasmmpsasane u mognspKane nHTepeca KM MaTeMATHKATA, MOTHBHDAHE 32 H3BbPIUBAHE HA MATEMATHYECKH JIeHHOCTH.

] Ilopuasane HUBOTO HA IPHNOOUTHTE 3HAHKA H YMEHHS.

e PemaBane Ha 3a7a49s, H3UCKBAHIM MHOTIOCTHITKOBH CTpaTery.

° Pa3BuBane Ha YMEHHSA 34 NOAPESKAHE M AHANH3HPANE HA JAHHH, 32 NPEUCHKA ¥ apTyMEHTHpaH H300p Ha MATEMATHYECKO 3HAHHE,

° PasBuTHe HA YMEHHS /1a OLEHSBAT U JIa 3aMIUTAT PE3YITATHTE H 3AKIFOYEHHATA CH.

° Dopmupane Ha YMEHUs! 33 IPUIArane Ha MATEMATHYECKHTE 3HAHUATA B IPaKTHKATA 9PE3 PEIIAaBAHE HA 3aa4H, OITHCBAIIN PEAIHH
CHTYaIHH,

° Ce3gaBane ¥ pa3sBUTHE HA BOJICBH KAaUeCTBa KATO CaMOCTOATEHOCT, YIOPHTOCT, CAMOKPHTHYHOCT,

° PassuBane na gaGmopnarensocr, BBLOOpaXKeHHE, KOHICHTPALMA.
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@ Passurue u YCBBEBPIICHCTBAHE Ha UIMHUCIHTCIHUTE YMEHHA,
e Y’I’B'bp)I{HaBaHS Ha TaKHBa OTHOUWEHHS MOKAY VIUTENS U YHCHHLUHTE, MEXOY CAMHTe YUSCHHUH U ofecTBeHaTa cpéna, KOUTO J1a
JaBaT BB3IMOXHOCT 334 H3ABABANEC HA NHUYHOCTHHTE KAYECTRA HA BCEKH YHCHHK.

IIl. OYAKBAHH PE3YIATATH OT OBYYEHHUETO

Oobnacru na
KOMIIETeHTHOCTH

3HaHNA, YMEHMS M OTHOLICHHA
B pesynmam na obyyenuemo cu ynenuxom:

Yuena, Aarebpa

o CpaBHsBa peajiiy 4¥C/Ia ¥ HABBPINRA ONEpauuTe ChGHpane, H3BaKIAKE, YMHOKEHUE, JeJICHUE U CTENCHYBAHE;

e [IpecMaTa YHCIOBH H3PA3H B MOMKECTBOTO HA PEATHHTE HHCIIA;

o M3BLpIBa THKIECTBEHH Npeo0pasyBatusl Ha PANHOHATHY ¥ HPALHOHATHH M3pas# (CHABPKAIM KBAAPATHH KOPEHHU ),

° YMee jia pellaBa KBaJpathy ypaBHeHHs 0 POPMYNara 3a HAMHUpAHE Ha KOPEHHTE HM;

* Ymee na npuiara GopMyJIHTE 3a BPh3Ka MEXAY KOPEHH H KOS(hHIEHTH Ha KBAJIPATHO YpaBRHEHHE;

° YMee fa peniasa ApoGHY YPaBHEHHS, CBEX ALY Ce JI0 NHHSHHY U KBALPATHH. U3BBPIIBA THKNECTBCHN NpeobpasyBanus
Ha paLHOHAIHE H3PasH.

e Pemasa: — pallMOHANHY HEPABEHCTBA G€3 MAPaMETEH, BKIFOYHTENHO U 110 METOA Ha HHTEPBANUTE; — CHCTEMH
YPABHCHHEA OT IBpBA M BTOPA CTENEN C JBE HEH3BECTHH €3 mapaMeTsp upes 3aMeCTBAHE MM CLOUpPAHE; — CHCTEMHE
NBHEHHN HEPABEHCTRA C €HO HEM3BECTHO 6e3 napaMeTsp;

® YMee fa NPEACTaBs Pelienus Ha HEPAaBEHCTBA Ype3 THCIIOBH HHTEpPBATH

® U3BBPIIBA THAKACCTBEHH NIPeobpasyBatys Ha HPAUHOHATHE H3pasH (ChIBDIKAIIM KBAJPATHH KOPEHI);

* Hamupa wuciiena CTORHOCT Ha HpallMOHATCH H3Pa3;

e Peluasa upauMOHaNHK yPaBHEHHS 6€3 NAPAMETHP, ChIBIKALIH 10 ABa panukana;

° YMee [1a HAMUpa ENeMEHTHTE Ha apUTMETHYHA K T€OMETPHYHA IIPOTPECHS;

PurypH 1 Tena

® 3Hae OCHOBHHTE PABHHHHE TEOMETPHYIHH (GUIYPH: TPHBIBIHHK, YeTHPHBIBIHNK, HPaBUICH MHOTOBIBIIHUK M
OKPBKHOCT;

* 3Hae OCHOBHHUTE 3a0€TEKUTETHH TOUKH B TPHBIBAHAK U MOKeE 1a IIPHIArA TEXHHTE CBONCTBA;

° 3nac B3aHMHOTO NIOTIOKEHNE HA IIPABH U OKPHKHOCTH I MOKE /A IPAJIAra TEXHUTE cBoiicTra;

e Onpesiesis o BUA M HAMHDA BIJIH, CEBP3AHH C OKPHKHOCT, [I03HABA BIMCAHH H ONUCAHH MHOTOBI bIIHHIIH,

® 3HAE MPHU3HALKTE 33 TONOOHH TPHBIbIHHUIIN,

® YMee Jia puiara IPH3HANTE 34 TOKOOHH TPHBI'bIHHIH,

® 3Ha¢ MCTPUYHH 3aBHCHMOCTH B NPABOBIBIICH TPHBIBIHHK;

® yMee [Ia pelaBa npaBobTIbIeH TPHBIBIIHUEK,
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® yMee Jia pernana paBHOOEIPEH TPHBIBIHHK, PABHOBE/PEH U IPABOBIGICH TPATe ¥ YCIOPEIHNK;
® 3HAE METPHYHH 3aBHCHMOCTH MEXY OTCEYKH B OKPBHKHOCT,
¢ yMmee la IpUjiara MEeTPHYHY 3aBUCHMOCTH MEXKIY OTCEYKHA B OKPhKHOCT
@ 3Hae CHHYCOBA H KOCHHYCOBA Te0peMa;
® yMee /ia peiliaBa IPOH3BOJEH TPHELIb/IHHAK;
¢ IpHJIara 3HAHHA OT TPUIOHOMETPHATA B IIAHUMETPUSTA U B CTEPEOMETPHATA;
°® 3Hae:
— YCHOPEIHOCT MEXKY IIPaBa K PABHIHA B [IPOCTPAHCTBOTO;
— YCHOPEIHOCT MEKAY ABE PABHUHH B NPOCTPAHCTBOTO,
— HNEPHCHANKYIAPHOCT MEX/Iy IpaBa M PABHHHE B IPOCTPAHCTROTO;
— DEPIERJIMKYIAPHOCT MEXKIY ABE PABHHHY B [IPOCTPAHCTBOTO
® yMee Ja ICKOMITO3HPA CTEPEOMETPUHHA 331242 Ha HAKOJKO ILIGHUMETPHYHH;
® yMEe J1a HaMupa ETEMEHTH Ha NpaBa NPH3Ma, THpaMuIa, HITHHEIED, KORYC, chepa B KI60.

Oysxnun. ® 3Hac:

Wzmeppane TIOHATHETO 4HCN0oBa QYHKIMS U HAYHHH Ha 3a/1aBaHe;

DOHATHATA THMHEHHA B KBajpaTHa QYHKIN;

CBOMCTRZ HA NUHEHHATA W Ha KBaJApaTHaTa QYHKIMS (MOHOTOHHOCT, Hal-roO/IMa 1 Hali-Manka CTOMHOCT);

e yMee j1a IOCTPosiBa rpad UKy Ha THHEHHA M KBagpaTHa QyHKIHS,

® NPECMATA CTOHHOCTH Ha M3yYeHnTe QYHKUMY i Ha APIYMEHTHTE HM; 3HAE TPHIOHOMETPHIHHI bysxuuy Ha BRI B
unreprana [0 ;180 ° °] u Texuute rpaduxyu u colicTsa;

® yME€ Jia HAMUDA JHUE HA TPHBIBIHMK Upe3 DoAXoAsiua GopMyna;

© YMEC Jla HaMupa JIANC HA NOBBRPXHUHA i 00eM Ha NMpaBa NpU3Ma, THPAMH G, IMIHEIBD B KOHYC;

® yMmee Ja HaMHpa NMlle Ha TOBbPXHUHa HA cdepa ¥ 06eM HaA KBGO,

¢ MOXE 73 KOHCTPYHPA YHCIOBH PEJIHIIHM [0 JaJeHO HpaBIiIo,

® 3Hac apUTMETHYHA K TEOMETPHYHA TIPOTPECHsl B TEXHHUTE CBOICTRA;

® peliaBa NPaKTHYCCKH 3aJIa4H, CBBP3aHM ChC CIIOKHE JIEXEBA.
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Jlormuecky 3 HAHHA e pa30Hpa Ha KOHKPETHO HUBO CMICEHAA HA HOTHUIECKHATE ChIO3H WA, JHIH, ,8KO..., TO...”, OTPHHAHMETO , He” ¥ Ha
penanuure ,,CIenBa” ¥ ,,KBUBAICHTHOCT

* pasfupa HA KOHKPETHO HUBO CMUCH/IA HA KBAHTOPHTE "33 BCAKO", "ChIIECTBYBA M IOHATHATA "HeoBX0MMO yenopue",
"noctaThbuHo yenosue” u "HEoBX0/MMO B AOCTATHYHO YCI0BHE

© TpUIarTa METONa Ha CKBUBAICHTHATE TIPeoOpa3yBaHis NpH pellaBane Ha YPABHCHHS, HEPABEHCTBA H CHCTEMH,

© yMmee j1a KOHKPETH3Hpa OCIOBANKHANO TEhPAEHHE H 000CHOBABA HEBAPHOCT HA TBBPIEHHE ¢ KOHTpanpuMep;




® NPEUCHABA BAPHOCT, PAIMOHATIHOCT K HetechoOpasHOCT npu u300p B KOHKPETHa CHTyalus 1 060CHOBaRa
M3BOJH.Pa3s0upa Ha KOHKPETHO HMBO CMHCLNIA Ha KBAHTOPHTE ,,38 BCAKO™ ¥ ,,CHIIECTBYBA” ¥ HOHATUATA LHEOOX01mM0
YCIOBHE”, , NOCTATHYHO YCHOBHE” U ,,HEOOXOOUMO ¥ JIOCTATHUHO VCIOBHE”, HA penanuuTe ,,.ciaensa’ u
»EKBHBANEHTHOCT

® pasrpaHyvaBa CKBUBAICHTHM OT HECKBUBANCHTHY NpeodpasyBanus Npy peHIaBane HA HPAUVOHATHN YPABHEHHS,

® NMPELCHIBA BAPHOCT, PAUMOHAIHOCT M LIEeck00pasHoCT npH u300p Ha MOX0/1 B KOHKPETHA CATYAIHS H YMEe [a
000CHOBARA H3BOIY;

e 0bpasyBa HAa KOHKPETHO HHBO OTPHIEHME HA IPOCTO CHKICHKE;

¢ ymee Jla KOHKPETH3HPa OOIIOBANEAHO TBEP/IeHHe ¥ 060CHOBABA HEBIPHOCT Ha TRLP/IEHHE C KOHTpanpuMep;

® yMee J1a IEKOMIIO3Hpa CTepeOMEeTpHYHA 3a/1a9a Ha HAKOJIKO ILTaHMMETPHIHMY,

EaementH ot
BEPOSITHOCTH M
CTATHCTHKA

e Pasnosnasa M npecmMaTa KOMOHHATOPHM CheJUHEHHA 6e3 TOBTOPEHNUT;

° YMee 1ia nipuiara OCHOBHY [paBHIA 33 CHOHPAHE H yMHOXKEHHE B KOMOHHATOPHKATA. PA3uMTd 1 HHBTEPIIPETHPA
uHGOpManusl, IPeNCTaBena ¢ rpaduKi, ¢ TabIUIH WK ¢ THArPaMHE;

s Ymee jia IpecMATa KJacHyecka BEpOITHOCT upe3 GOpMyIInTe 3a IEpMYTAIHH, BAPHALIMN M KOMOHHAIINY 563
IIOBTOpEHME,

* 3Hae fa HpecMATa KIACHYecKa BEPOSTHOCT Ha CYyMa Ha CbBMECTHMY H Ha HECHBMECTHMH CLOHTHS: Monemipane

o OnensBa U MHTEPHNPETHPA CHIBPKATEIHO 0JyYEH IPH MOAEIMPAHE PE3yITAT. 3Hae NOBATHATA reHepantHa ChBKYITHOCT
H M3BANKa;

* Ymee ja HaMHpa UEHTPATHHTE TeH IHIHH B JaHHH ~ MOJ4, MEIHAHA, CPEAHO APHTMETHYHO. Mopnenupane

e Momenupa npouecu ¢ nporpecus;

Mopenupasne

° OuesBa ChXbPKATEIHO HONYYEH PE3YITAT, KOPEKTHOCT HA apTYMEHTH U TH HETEPIPETHPA; NPEABHKAA B Ope/Ie/IeHH
PaMKH OYAKBaH OT MONEHPAHETO PE3VIITAT,;

¢ Mogenupa ¢ ypaBHeHHS, CBEXKIAINHN C& IO KBAAPATHH;

e Moaemipa ¢ ApoGHN ypaBHEHH:

» Mojenupa ¢ IepMyTanuy, BApHalky ¥ KOMOHHEALHH.

e Monenupa:

-~ ¢ KBaApaTHa hyHKIMs,

— C YPaBHEHHS, CBEXJAIUH C€ IO KBANPATHH,

— CBC CHCTEMA YPaBHEHHUS OT IIEPBA UITH BTODPA CTENEH C JIBE HEM3BECTHH,

— C MEPMyTalMH, BaPHALHH B KOMOMHALHA. OLCHABA ChIILPKATENHO TONYYEH Pe3YNITAT, KOPEKTHOCT Ha APTYMEHTH U TH
UHTEPIPETAPA, IPSABIKAA B ONPEIEICHH PAMKH OYaKBaH 0T MOJIETHPAHETO PE3yITaT.




IV. YYHEBHO CBbALPKAHUE

Ne
o Tema Ha ypoaHaTa eAunHna KomnerenTHOCTH KATO 0YAKBAHHA PE3y/ITaTa 0T 06y1enHeTo Hosu nonarus
pea
1 2 3 4
Ksanpatho ypaBHenwue.
] Paznarane ua xsanparen
TpHUIeH ® 3Hae NOHATHETO KBAIPATHO yPABHCHHE, MOHATHATA, CBBP3AHY C
KsaapaTro ypaerenme. HETO, ¥ BHIOBETE KBAIPATHY YPaBHEHHMS,
2 |Pa3narane Ha KBaApareH ® 3Hae IBIHA M KpaTka GopMya 338 KOpEeHHTe HA KBaJXpaTHO
TpuwieH. Tectose 3a HBO YPaBHCHHC ¥ yMee 1a I'l IpHiara;
;  |Dopmynu ia Brer. ) ° YMee za pasnara Ha MHOKHTEITH KBAJPaTeH TPHUICH;
lpunosxenns ¢ YMee [1a PEerIaBa YPaBHEHHS, CBEKIAINH Ce JO KBAPATHH, Ksanmpareu TPHUYIICH, KBanpaTHo
4 |PopMymd Ha Buer. ¢ YMee Ja peiiapa ypaBHEeHHA OT [10-BHCOKA CTEICH YPe3: — pasllaraHe; [ypaBHende, KOeMHIHEHTH Ha KBaIpaTHO
Hpunoxenus. Tecrose 3a HBO | — nonarane: ypaBHEHME, IBIHO KBaJPATHO ypaBHEHME,
bukBaaparHo ypaBHeH#E. ® YMee Jla DPeLeHIBa BAPHOCT ¥ PAHHOHAHOCT B KOHKPETHA HEUBIHO KBaIpaTHO YpaBHEHHE,
5  |Pasnaramne Ha GukBagpaTeH CATYAIHS; TACKPUMHHAHTA Ha KBAJPaTHO YpaBHeHHE,
TpHUWICH e 3Hac i yMee j1a MPUNara TeopeMuTe Ha Buer 3a; — onpenengue MBOCH ([IBYKpaTeH) KODEH, GMKBAPaTHO
bukpaapaTHO ypasHeHue. 3HAIHTE Ha KOPEHHTE Ha KBAApaTHO YPaBHEHHE, — ChCTABSHE HA YPaBHCHUC
6 Pasnarane na GuxkBagpares KBaApaTHO YPABHCHHE II0 3a0aJCcHH KOPEHH,
Tputinex. Tectose 3a HBO » Mozenipa pasiiudey CHTYAlHK ¢ YPABHEHHS, CBEXIALIH Ce JI0
" .ﬂpym YPaBHEHMS, KOHTO ce KBaIpaTHH;
CBERNAT 11O KBANPATHH e Onenasa GopMaTHO H MHTEPIPETHPA ChABPKATENHO PEIYITATH,
AApyru ypaBHEHHS, KOUTO ce ITOAYYEHH OT PEIICHHETO Ha MATEMATHYECKH MO,
8 CBEMAAT A0 KBajpaTHH. TecToRe
za HBO
9 |Hpobuu pauonanin uzpas ® 3Hae aropUTMHUTE 32 OTCPAIHUTE ¢ PAIMOHATHE H3pa3H;
10 Hpobuu paimonants u3pasm. * Ymee pa:
Tecrope 3a HBO — IIpecMaTa YHCIIeHa CTOHHOCT Ha paloHalIeH U3pas; P 6
1T [[dpobuu yparHeHHY — U3BLPIOBA THXK/JIECTBEHH IIpeodpasysaHus Ha PALOHAIHE H3PAH; — anpomania Apoo, nefbrmnuii OO
MHOECTBO, XOILYCTUMH CTOHHOCTH,
DOKa3Bsa THEJIECTRA;
.. |TBXKIeCTBO, ApoOHO YpaBHEHHE,
. JIpobuu ypasnenus. Tecrose 32 | ~ PelilaBa ApOOHH palMOHAITHE YPABHEHHSA, CBEIANIH ce 0 JHHeHHu

HBO

UM KBaJPATHH YPABHCHE
e M3rronspa:




— JTOTHYECKUTE CHIO3M .1 H , N’

~ KBAHTOPHUTE ,,32 BCAKO™ H ,,CBIECTBYBA”,

— peNanuATa ,,CKBHBANICHTHOCT  [IPH IIpeobpasyBane Ha PANNOHATIHE
H3pa3y W IPH peliaBaHe Ha PAITHOHANHN YPABHEHHU;

¢ Usnon3pa oTpunanue Ha TBHP/CHHE [IPH ONPEACAAHE Ha JONYCTUMH
¥ HEIOIYCTHMHM CTOMHOCTH HA PanHAOHAIIHHE H3pasy,

e Mojienupa pazTHyHH CHTYalHY ¢ YPaBHEHNSA, CBEX/IaliH ce 10
IpodHu;

13 |Cucremu nuHeliHu ypaBHEHHs
14 CucreMy nvHEHHY yYpaBHEHHS,
Tecrose 3a HBO
CucTeMH ypaBHeHHs OT BTOpa % 3HAC MNOHATHETO CHCTEMA YPABHEHHS OT BTOPA CTEICH € IBS
15  |erenen, Ha kouTO eAHOTO HEH3BECTHHAM IOHATUATA, CBLP3AHH C HEro;
YPABHOHHC € JIHHCHHO e yMee [Ia PEINaBa CHCTEMH YPaBHEHHS OT BTOPA CTENEH ¢ JBE
CrcTemy ypaBHEHU OT BTOPA HEHM3BECTHH 4pe3 3aMeCcTBaHe M chOupane
16 (CYCTICH, Ha KOHTO EHOTO * pasbupa BPB3KATA HA TOTHMYECKHS CBI03 .1~ C IOHATHETO crcTeMa U ¢|CHCTEMA YPABHEHHS OT BTOPA CTENEH C JBE
;f;a;ggme ¢ nupelino. Tecrose HEeHHOTO peneHue; (HEH3BECTHH.
S ——— ® yMee J1a MOJENUPA ChC CHCTEMH KBAPATHH YPABHEHHS C [BE
17  |cTeneH, HA KOWTO W JBETE HCH3BCCTHY,
ypaBHeHHS ca OT Bropa creren | © YMEE /A OLEHSBA CHABPKATEHO HONYCHHA [IPH MOAENHPAHETO
Crcrovm ypasHenis o7 sTopa KOHKPETEH PesyJITar ¥ Ja ro HHTEPIPETHPa.
1§ [|CTeNeH, Ha KOMTO K ABeTe
YPaBHEHHA €A 0T BTOpa CTeNeH.
Tecrose sa HBO
9 Keanparuu nepaserctsa. METOA| o oo povoone (oo HEPABEHCTBA M IIOHATHATA, CBBP3AHH C UHCIIOB MHTEPBAI — BHIOBE, CEUEHHE HA
HA ARTEPPATHTE 34 TISPABCHCTRA | pero; YUCNIOBY UHTEPBAM, O0EOMHEHHE Ha
OT NO-BHCOKA CTEeNgH ? . s o
® yMee a PELIaBa CHCTEMYU OT JBE IMHEHHH HepaBEHCTBA ¢ €OHO YHCIOBY HHTEPBalH, (BOHHO HEpaBEHCTRO,
Keanparau sepasercrsa. Meron HEH3BECTHO M CHCTEMH HEPABSHCTRA, CBEKAALIH Ce N0 TAX; CHCTEMa HEpPaBCHCIBA, pelicHHe Ha
op  [P@MHTEpBAIMTE 32 HEPABCHCTBA o 036 ! " i ’ ¢
OT HO-BHCOKA cTeneH. TecTope pazompa CMHCHNIA Ha JIOTHYCCKHTE ChIO3H i,  JUIH OpH PelllaBaHe |CHCTEMa  HEPaBEHCTBA,  CKBHBAJICHTHH
2a HBO Ha HepaBeHCTBA; CHCTEMH, KBaIpaTHO HEPABEHCTRO,
21  |[poGnu HepascheTea © yMee Ja pellapa KBaJpaTHO HEPABEHCTRO; 6HK:§§§S:§; HEPABEHCTRO, IpobrO
HE .
2> VApoGrn nepascrctsa. Tecrose ® yMee [a IpHjara MeToAa Ha HHTCPBAIKTE TIPH pelllaBane Ha p

3a HBO

HEPABCHCTBA OT IIO-BHCOKA CTCIICH,

7




23

Creremu HEPABCHCTBA

Cucremu nepasencrsa. Tecrose

® yMee Jia pemrapa JpoOHU HEPAaBEHCTRA,
® yMee 12 MOJEJIMpa C HEPABEHCTBRA.

24
3a HBO
25 [peobpasyeane Ha
MPALMOHAIINK H3pa3u
TIpeobpazysase Ha
26 |upaumoHanHy uspas. TecTose | e 3mae NOHSTHETO BparuoHaiCH U3pas;
32 HRO .. . |Mipaumonaner uspas (pajwikan), OMycTHMa
& MOXE [ia OTIpE/ie/Ia NOTYCTHMK CTOMHOCTH Ha HPaLMOHATeH H3pa3; N
' . CTOHHOCT HA HPALMOHANICH WU3pa3, YHCIeHa
27  {VipauvoHamHH ypaBHEHHS ¢ yMCe la IpeCMATa YHCHCHA CTORHOCT Ha HPAMOHANEH U3Pa3; .
” ~ 5 CTOMHOCT  Ha  HWpalHOHANEH  M3pa3,
auuoOHalHK aBHEHWA, ®
28 Té’c TL{‘) o HB)(f)p i ;20);{:;13 HZBFT;IPH;BZ 21}:;‘:1;;8;}-{14 npeodpa3yBanusa Ha HPALKMOHAJIHH WPAUHOHATHO ypaBHEHMe, pemeHHe Ha
- P Aa i par pa; HDAHOHATHO YpaBHEHRHE
5o (VIPAMOHATHH YDABHEHUS C IO | & MOJXKE J1a PEIABA HPALMOLATHY ypaBHeHHs 6e3 mapameTsp:
IBa pagHKaia
HpalyioHanuy ypasHesss ¢ 1o
30
nea pagukana. Tectose za HBO
31 JInueiina Gynkuma. I'paduka 1 | o 3pae monsTaaTa GyHKIMA, HeGHHAIHOREO MEOKECTBO,
CBOHCTRA ® yMee Ja HaM#pa QYHKIMOHANHA CTOHHOCT H CTOMHOCT Ha apryMeHTa Oynxuus, KeQUHUIHOHHO MHOXECTBO HA
3 [Jlunedina dynkuna. Tpaduxan | ma nagena Qpynxnng; OynkimEsg,  apryMeHT,  npoMeHiuMBa,
cBokicTea. Tectope 3a HBO ® 3HaC IIOHATUATA IMHEHHA 1 KBaApaTHa QYHKIILN; dysxinmonamHa  croMHOCT,  pacTsina
13 I'paduxa na kpanparna © yMee 1 HOCTPOsBa rpadUKH Ha JIMHEHHN U HA KBAAPaTHH ysxumy; |byaxims, HaMandBaa hyuxuns,
$ynruus. Ceoficrsa ¢ yMee fia yCTaHOBABA NPHHAMLIEIKHOCT HA TOUKA KbM rpahuxa Ha MOHOTOHHOCT, rpaduka Ha (yHKUHA,
byHKIHS; muHEHHA (QyHKIES, KBajpartHa (QYHKIW,
Fpad S— ¢ yMEe J1a IPaBM U3BO/IH 3a CBOMCTBATA Ha JIVHEHHATA H Ha mapabosia, 0c Ha CHMETpHs Ha napaGosna,
HKa Ha KBa, THA = C
34 E});;/HKILHS Csoﬁjria Tectone 38 KBalpaTHaTa Q)YHKHHﬂ o ppa(i);ﬁ(prre HM; BPBX Ha napaGOHa, HaH-MaJKa CTOHHOCT Ha
HBO ' ® yMee Ja pencTass rpaduuHO pelieHusTa Ha JuHelHo i KBagparno (KBAIpaTHA QYHKIMS, HAN-TONSIMa CTOHHOCT
ypasHense; Ha KBanparHa QyHKHHS
® U3BAHYA HHQOPMANHKS 3a (YHKIHH, 3aa/ICHH TI0 PA3IHYESH HATMH.
35  |Hporpecuu . Yuciora pemmua, kpadiHa u Geskpait
PotP ® 3HA¢ IMOHATHETO YHMCIOBA peAMNA M HOHSNTHATA H CBOHCTBATA, qmﬂg S ;{I : ’ }}: 1 anie 3Kp N r;a
Ba JIEH HA oBa pe,
CBBP3AHHE C HEro, Peamia, 1 JloBa peania,
00Iy WIEH Ha YHCIOBA pejluia, HOMED Ha
¢ KOHCTPYHPAa YHCIIOBA PENHIA TI0 Ja/teHO TIPaBHIIO;
SICH HA YHUCII0Ba PEANNA, PACTIINE YHCIIOBA
36  {IIporpecuu. Tectore 3a HBO ® YMCC [1a ONIpE/iens Halld €iHa PeAHLid € MOHOTOHHAE,

@ 3HAC NOHATHATA APHTMETHYHA K FCOMETPHHA HPOTPCCHS B TEXHUTE

CcBOHCTBA,

pCavna, HaMandgBalda 4YHCIOBA pennna,
MOHOTOHHA HHCIOBA penyna,

MOHOTOHHOCT, apHTMETHYHA nporpecud,




® yMee Na HAMHpA €JIEeMEHTHTE Ha apHTMETHYHA M FeoMeTpHuHa
Iporpecny;

pazsiHKa Ha ApUIMETHYHA IIPOTPECHS,
reOMeTpHYHa HOpOrpecHsi, 4YacTHO Ha
TEOMETPHYIHATA IPOTPECHS,

Cpenna orcedxa B TPHBIBIHUK K

37  |rpaneu. 3abene;KUTeNHE TOUKH B . 5
© 3Hae NOHATHETO CPeiHa OTCeuKa B TPUBIBINHK, CBOjicTRaTa H 1
TPHBIBLIHHKA OTHOWEHNE HA OTCEUKH, CPEIHA OTCEUKA B
yMee Ja TH U3I0N3Ba;
Cpenna oTceuka B TPHBIBIARMK U o VMee /1a ITDHIIAra CBOHCTBATA HA MEIHIEHTBD HA TOHEIbIHHK: TPHEIBAHIK, MCIUICHTED Ha TPUBI'BJIHUK,
38 irpaneu. 3abenexaATeNIHN TOYKH B Aanp MeImn P P FIHHIG
TpubrbiaHnka. Tectose 3a HBO
30 OxpexnrocT. Baanmun Brrpenina touxa 32 OXPBKHOCT, BhHIIHA
IOTIOEHNA Ha ABE OKPHIKHOCTH | o 3HaC H MOKE [ OTIpelie)id B3auMHU ITOJIOMKEHNS Ha — TOUKA K TOUKA 33 OKPBIKHOCT, JONHpaTenHa KbM
[OxpranocT. Baaumuy OKPLIKHOCT; — [IPaBa H OXPBIKHOCT, — ABE OKPHIKHOCTH; OKPBIKHOCT, CEKYIIA HA OKPBXHOCT,
40 [MONOXKeHMS HA [IBE OKPBKHOCTH.| o 3Hae BUIOBETC BIUIH, CBBP3aHN ¢ OKPBKHOCT, TRBPICHUATA 38 TAX ¥ |[HPHHAANEKAIIA AbI'a Ha IIEHTPANEH BIbll,
Tecrope 3a HBO yMee Jia I'l HpHJIara. BIHCAH BIBI, HEpH(EPEH BI'blL, BIBI,
41 |'brum B OKpBKHOCT e YMee Jla pasrpaHHdaBa TRBPICHUATA OT TEMATa KaTo HeoOXOAHME i [UMATO BPBLX € BLTPEITHA TOYKa 33
4p | brim B okpmkHocT. Tectose 3a | JIOCTATHYHH YCIOBHS. OKPBIKHOCT, BI'bJI, YHHTO BPBX € BHHIIHA
HBO TOYKA 38 OKPBAKHOCT,
43 Brincas u onucaH TPHETBIIHKK B Onucana OKPBKHOCT OKOJIO TPHBIBIRHUK,
CKPBHKROCT HEHTHP HA OIHCAHA OKPEIKHOCT OKOND
44 BnMcaH 1 Onucas TpWbbIIHHK B TPUBIBIHHAK, BIIUCAHA OKPBAKHOCT B
oxphkHocT. Tecrope 32 HBO TPUBI'BIHUK, HEHTHP HA BIHCAHA
* 3nac 3abeexuTeIHM TOUKH Ha TPHBIBJIHHK ¥ TBHDACHHUS, CBHP3aHM
45 \Brincan u omican C TIX: OKPBIKHOCT B TPHBI'BITHIK,
HETRPHBIBIHHK B OKPBKHOCT ’ BBHIMHOBIMCAHA OKPBKHOCT 3a
& YMee Jia IOCTPOABa BETPEIHO- H BEHITHOBIIUCAHA OKPHKHOCT 32
TPHBI'BIHHEK, IIEHTHD HA RRHUIHOBOHCAHA
TPUBTBIHUK;
3 6 OKPBIKHOCT 32 TPHBIBIHUK; OPTOHEHTED,
e e HeoOxomumu JIOBHS 33 B " caHy
B 1 omiean Hae HeoOXox W JOCTaTh9HHU YO 334 BIIMCAHH H OIH 4eTHPWBIBIHHK, BIHCAH B OKPHIKHOCT,
YETHPHBI'BIIHHIIY H YMEE a TH NprUIara.
46 [4eTUPWBIBJIHHK B OKPBIKHOCT. P wny A p UEeHTHD HaE OKPBXHOCT, ONHCAHA OKOJIO
TecTope 3a HBO UETHPHEIBIHHK, YETHPHBIBIHEK, OTTHCAH
OKOJIO OKPBRKHOCT, LEHTEDP Ha OKPBIKHOCT,
BITHCAHA B YCTHUPUBI'BIIHHK.
[1opo6HM TPUBrBEIHAUM.
47 OtHOmMenNe Ha OTCEUKH, NIPOIOPHHOHATHI
Flpusnaum 3a nogobxocT © 3HAC [IOHATHETO NOROOHH TPHBI'BIHHIM 1 IIOHSTHATA, CBhP3aHH C
TTonos _— OTCEYKH, NOAOOHH TPHBIBIHHLH,
[ TPHBIBAHHMLH.
ONODHH TPHBIBITHHLL ’ ChOTBETHH €IEMCHTH, KOSQUIHMEHT Ha
48  |[Tpuznauy 3a nogobHocT. ¢ 3HA¢ M NpuiIara IpHIHAIMTE 38 TOX00HOCT;

Tecrone 3a HBO

nogobue
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CaolicTsa Ha nosoduuTe

® 3HAe CBOHCTRATA HA CHOTBETHHTE SNEeMEHTH Ha nogoOHHTE

49
TPUHTHAHULN TPHBI BIHHUIH;
sp  |CBOHCTBA Ha nonoGHHTe ® 3Hae CBOMCTBOTO Ha NMIATa Ha HOZOOHHTE TPHUBIbIHUHH,
rpubreannun. Tectore 3a HBO | o 350¢ u npumara Teopemata Ha Tarec n o0paTHara TeopeMa Ha
51 CroHCTBO HA BIACHONOBALINTE B Tanec;
TPHBIB/IHUK ® 3Ha€ H TIPHJIara CBOMCTBO HA BITIONONOBSILHTE B TPHHIbIIHHEK;
® pa30upa Ha KOHKPETHO HHBO CMHCHAA Ha HOHITHATA ,.HEODX0IMMO
. ycroBre”, "AOCTaTHYHO yeaosue” ¥ "HeoOX0AUMO H HOCTATHYHO
52 CroficTBO Ha BIVICTIONOBSIIIHTE B CIOBHE"
TpUbrBAHHK. TecToBe 3a HBO M e
® yMEE Jia pa3rpaHuyana THINHYHE CATYAIHH, CBBP3AHH C TIPHIOKEHHE
Ha TOHOOHH TPHBIBJIHHIH,
MeTputHH 3aBUCHMOCTH B ® 3HAC ¥ NPUAAra MeTPHYHHE 3aBHCHMOCTH B IIPABOBIBICH
33 HpaBO'br"bﬂei;f TPUBIBIHHUK. TPHLIBIBHK,
Teopewma Ha Ilurarop * yMee ia HAMUPA EEMEHTH Ha: — NPaBOBIBICH TPHETBIHHK, —
Merpusug 3aBHCHMOCTH B PaBHOOEAPEH TPHBI'BIHAK; — PABHOOSAPEH U IPABOBIBLIEH TPANel; —
54 IPABOBIBICH TPHBIBJIHHK. YCHOPCIEHHK;
Teopema na IMurarop. Tectose
® 3HAe W HPHJIAra METPHYHH 3aBHCHMOCTH MEKIY OTCEUKH, CBBP3AHN
3a HBO ¢ OKPBKHOCT; MeTprdHE 38BHCHMOCTH, TpPOEKIHS Ha
MeTpHIHH 3aBHCHMOCTH Mé ’ KaTeT BhPXY XHIOTeHY3a
55 P e YMee Jia OTKPHBA H Ch3aBa CHTYallluy, CBRP3aHH ¢ PelIaBane Ha pXy Y
OTCEYKH B OKPBEIKHOCT
IPaBOBIBIAEH TPHBIBIIHHEK;
° 41 B Bj1a Ha ' "
MeTpHiHH 3aBHCHMOCTH Me r%3:;136 pa Ha KOHerm? m:rr 0 cgmc a Ha "HeoOxoaMMO ycnom)ie \
56  lorceuku B okpwKHOCT. TecToBe JOCTAThUHO yCrnoBHe" B "HEOOXOMHMO B JOCTATHUHO YCioBHE";
3a HBO ® yMee J1a KOHKpeTH3upa o0IoBanuaHo TREpAcHHE B 000CHOBaBA
HEBAPHOCT HA TRHPACHHE C KOHTPATIPHM
57 _|TpHrOHOMETpUHHM THAUECTBA | o 3Hae ONpENE/ICHHATA HA OCHOBHUTE TPHIOHOMETPUYHY (YHKIHH ¥
OCHOBHHTE ThXKAecTBa B uHTepBana [0° ;180°7] ;
. TpuroHoMeTpHYHA OKPBKHOCT
sg  |TPHrOHOMETpHUHM THHIECTBA. | ® YMee 1a HaMUpa CTOAHOCTHTE HA TPHTOHOMETPHYRNTE QYHKIMH 32
Tecrose 3a HBO HAKOH CHEIHATHH bITIH, KAKTO H BI'EJIA IO NaJeHa CTOHHOCT Ha
byHKIHATS;
HamupaHe Ha eneMeHTH Ba
59  |paBrobenpeH TPUBIBAHUK U v 6
pasHOGeRpen Tparen Mee [1a NPeNeHABAa BAPHOCT, PAMOHAIHOCT U Helecho0pa3HoCT Ipy
1300p Ha MOAX0/L 34 PEIaBaHeTo Ha npobiem.
co  |Hamupane Ha efiemenTH Ha

\paBHOOEAPEH TPHEIBIHMK U
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paeHoOempeH Tpaitew. Tecrose
3a HBO

61  Cunycosa teopeMa
62 Cunycosa Teopema. Tectose 3a
HBO 3Hac ¥ yMee Jla IpHiara CHHYCOBa& M KOCHHYCOBa TEOpeMa 3a
63 |KocuHycora Teopema PCIIaRaHe Ha POU3BOICH TPHEIBJIHAK;
64 Kocnnycosa Teopema. Tecrose
3a HBO
65 |Kombuuaropuka & YMee ia MpecMATa Bh3MOXHOCTH O HPaBHiaTa 3a chOHpaHe U 3a Creaunenne 6e3 noBTOpeHHE, EPMYTALH
YMHOXEHHE; 0e3 IFOBTOPEHHE OT N EIEMEHTA, BAPHALINH
66 Kombunaropuka. Tectope 3a o YMee Ja npecMsTa HepMYTAIIMH, BAPHAMH ¥ KoMOHHAIHY Ge3 Be3 mosTOpeHue OT nenemMenTa k-TH Kiac,
HBO IIOBTOPEHHE; kombuBanmu 6e3 NOBTOpeHHe OT n
e YMee fa MOJEIHPA KOHKPETHH CHTYAIIHH. enemenTa k-Tr Knac, rpa-epBo.
67  |Beposrhocty ® yMee [a HaMHpa cedeHue, 00eHHEHNE, IPOH3BEACHHE U
JIOIIBIIHEHHE HAa MHOKECTRA,;
EneMenTapHo cs0uTHE, CIIOKHO/CHCTABHO
® 3Hae 3 NpecMsTa KIIaCH4eCKa BepOSITHOCT KaTo OTHOMICHME Ha P ;{)OHT)}IHE . ,ceqenne “ 2
HH
BB3MOKHOCTH; i i
’ obelMHCHHE HAa MHOKECTBA, IPOU3BENEHHE
® yMee J1a [IPeCMTa KIaCHIECcKa BEPOSTHOCT upes (hOopMyIHTE 3a Ha MHOKECTEA, OCTOBEDHO ChOUTHE
68  Bepoarnoctu. Tecrose 3a HBO TEepMYyTalluy, BapUatuy H KoMOUHAnuK 6e3 1IOBTOPEHHE; ,E{OH”BJ‘IHPITEIEH(; /HpOTI/IBOFI)IOJTO)KHO caénme
® yMee Ja [pecMATa BEPOATHOCT Ha JOIBIHATENHO CEONTHE, CHBMECTHMH ChOUTHS. HEChEMECTIME ’
® yMee Aa MpecMATa BePOSTHOCT Ha CyMa Ha HECHBMECTHME CHOHTHS, CHBHTIS ’
® yMEE Jla IPeCMsTa BEPOSTHOCT Ha o0eNHHEHHE ¥ Ha CEUYEHHUE Ha
crOuTng.
69  |Cratnctika ® 3HAE NIOHATHETO MeHEPaTHa ChBKYIIHOCT,
° yMee Jla HaMHpa MOJa, MEIHaHa U CPeIHOaPHTMETHYHO H 3Hae JIaHHH, BAPHALHOHEH PEl, MEHARA, MOJA
70 {Crarueraxa. Tecrose 3a HBO THXHOTO 3HAUCHUC, ’ | ’
71 |Tecrose 3a HBO
72 |Tecrose 3a HBO
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V. METOH U ®OPMH 3A O EHSABAHE HA IOCTHKEHUSTA HA YHEHHUUIHUTE
B uacose mo OYY He ce u3BbpmIBA OlEHSIBaHE
VI. CHEIIM®UYHY METOU 1 ®OPMU 3A OIEHSABAHE HA NOCTUKEHUSITA HA YHEHMHIHUTE

ITo rossiMa yacT oT YacoBeTe ca OPraHU3UPaHy KATO KOMOMHHPAHY YPOLM, B KOMTO YHEHUMLUTE PeLIaBar 3a/1auy ¢ 10- TOJSIMA TPYIHOCT
OT Ta3H, Pe/IBRACHH B YaCOBETE IO 00m000pazopaTelHa ITOATOTOBKA.

34 HOBH 3HAHKS 0%

3a ynpaxHEHHS

3a nperoBop

| 100%
3a obobenne ; |
ITpobnemuo Gazupano pelroctH
3a KOHTPOJ ¥ OIICHKA 0%

VIL. AEMHOCTH 3A IPUJIOBUBAHE HA KJTIOYOBHUTE KOMHOETEHTHOCTH, KAKTO "
MEXKAYIIPEIMETHH BPB3KU

IIpakTryecky 1efiHOCTH, KOHTO MOTAT [a €€ PEAJM3HPAT B KIACHATA CTAN:

* Jla B310/3BAT IRHAMITYEH COdTyep 3a JEMOHCTPANMS HA CBOMCTBATA HA TEOMETPHYIHUTE durypu, KoerTo cromara 3a npunobHBaHe Ha
MaTeMaTHIeCKa KyJITypa M KIHOYOBH KOMICTEHTHOCTH: YMEHHA 32 oDmlyBawe Ha YY)KIOHM €3I, OCHOBHU KOMIIETEHTHOCTH B OONACITA Ha
NPUPONHMTE HayKH ¥ TEXHONOTHMTC, IWIHMTATHA KOMNETEHTHOCT, COHMANHM H TPAXAAHCKH KOMICTCHTHOCTH, HHHIHATHBHOCT H
TPeAIPHEMYHBOCT.

o Jla m3nonspat AunamMudeH codTyep 3a HoCcTposBane Ha o6pazu Ha GUTYPH IPH eXHAKBOCT

o Jla mocTposisar (¢ JIMHHAHRKA ¥ Mepres Wil ¢ TOAXOAAIH cOGTYCPHH IPOAYKTH) HECTOXKHY I'€OMETPHYHH KOHCTPYKIEHH,

e Jla M31T0N3BAT KANKYIATOP IPH pPelliaBade HA TPAKTHYCCKH 3a/1a4H

PaspaBane Ha KOMIIETEHTHOCTH, KOHTO €2 KOCBEHO CBHP3aHH € MATEMATHYECKATA TPAMOTHOCT:

o Jururaisa KOMIETCHTHOCT — pelllaBaHe Ha 3ajadH, H3MO3BANKH KOMIIOTEp, YepTaHe Ha TCOMETPHYHH QUTYPH U Tena 4pes
coTyepHH APOIYKTH.
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o E3uK0Ba KOMIICTEHTHOCT —~ YCBOSBAHE Ha IIPABHIICH, TOYCH M JAKOHMYEH MATEMATHYCCKH H3KA3 NPH ClIA3Bade HA HOPMUTE B
GBarapcKus e3uk; NPeACTaBAHE HA MHTePECHH (BaKTH, CBBP3aHH C MATEMATHIM MM OTKPHTHS B OGNACTTA Ha MaTeMaTHKarta; rojeMuar Opoi
NPaKTHIECKH 3318491 ChIUO MOATIOMAra Pa3BUBAHETO HA QYHKIIMOHAIHA FPAMOTHOCT Ha YUEHHIIHTE.

° CounanHu ¥ TPOK/IZHCKH KOMITETEHTHOCTH — QOPMYJIAPAHE HA MATEMATHYECKH 3a/lauyl, CBHP3AHN ¢ aKTYAICH COIMANCH HITH
TPaXIAHCKH IIPOGTIEM, IIPANOKEHHE Ha MATEMATHICCKH JHAHKS 3a H3YYaBaHETO U PEINABAHETO MY ¥ THIKYBAHE Ha TIOyUeHHTE pesynTaTy.

® VIHMHAATHBHOCT, aKTHBHOCT M KPHTHYHO MHCTIEHE — IPHJIAraHe Ha MAaTeMaTHUESCKY SHANUS B 3a/[a9H, HACOYCHH KbM pa3sBHUTHE Ha
YMEHHS 32 MPeACTaBaHe Ha pe3ynTaTd o1 codeTBenara pabora.

° YMeHHS 38 yueHe — H3N0N3BaHe Ha GaKTHICCKH 3HAHMA 33 NPUIOOHBAHE HA HOBH 3HAHUS ¥ OCTHTAHE HA TUNAKTHYCCKHTE [IEJIH
upes dopmysupane Ha HPoBIEMH ¢ e3MKa HA MaTeMaTHKaTa, ThIKyBaHE Ha Pe3yJITaTH OT [Vie/iHA TOYKAa HA MATEMATHKATA 1 NpeICTaBAHE HA
pe3yATATHTE, KAKTO U 4pe3 pa3paboTka Ha IPOEKT.

o Kyarypau UeHHOCTH M YMEHHSA 33 H3pa3sABAHE Ype3 TBOPYECTBO — IPHJIATAHE HA MPHIOGHTHTE MATeMATHICCKH 3HAHUS B 3a]1a4H,
CBBP3aHH C OB/IrapeKy U CBETOBHM KyNTYPHH HEHHOCTH (HAapHMep PasiHYHi apXEONOTHHYECKH H apXHTEKTYPHH 3aBelIeRUTeNHOCTH B TEMATA
I'eomerpuunn ¢urypu u tena u I[uraropora reopema).

e YMeHHS 32 [OJKpPeNa Ha yCTOHUHBOTO PasBUTHE W 3a 3APABOCHOBEH HawHH Ha JKHBOT H CTOPT — HHTEPNPETHPABE Ha HaHHH,
CBBP3aHH CbC CIIOPTHH HOCTIHOKEHKS M 3/[paBOCIIOBCH HAYMH Ha KHMBOT B MATEMATHYECKH KOHTEKCT.

® Jla ce H3BBPUIBAT M3MEPBAHMA BELPXY HpPEIMETH MM MOXend ¢ GOpMa Ha W3yHaBaHuTe (PHUIYPH H TEna, KOeTo Jom3rpaxkia
MATEMATHICCKATa KOMIIETEHTHOCT ¥ Pa3BUBa KIKOYOBHTE KOMIICTEHTHOCTH HHHUMATHRHOCT, IIPEANPHEMYHBOCT,

® Ha ce m3paboTpaT MOJENH HA reOMETPHYHH TeNa

° Hla ce deprasr reoMeTpHuHH (Mrypu BHPXY KBAAparTHa Mpexa, KOSTO NOMPHUHACH 33 IPHZOOHBAHETO HA MATEMATHYECKA
KOMAETEHTHOCT.

e Ha ce 10CTPosABAT HEPNIEHAUKYIAP OT TOUKA JO IIPABA M BHCOYMHH B TPHBIBITHUK C TIOMOIITA Ha HPABOBIBICH TPHBIBIHHK, KOSTO
nomoMara IpHA0OMBAHETO HA MATEMATHYECKA KOMIIETEHTHOCT.

o Ja ce usnonssar HporpaMHEy IPOAYKTH 32 JAEMOHCTPAIMS HA TeOMETPHHHN QHUIYPH H Tela, KOETo CHOMara 3a npyobuBaHe Ha

MaTeMaTHYeCKa KOMIIETEHTHOCT ¥ KIFOMOBH KOMIIETEHTHOCTH B 001acTTa HA NOPHPOMHUTE HAYKH H TCXHONOI'MHTE, MUTHTAIHA KOMIICTCHTHOCT,
COLIHATHHY ¥ TPaXIAHCKH KOMIIETEHTHOCTH.

e ,Zla CC H3NOA3RAT PAIHYHY H3TOYHHIH 32 pasuynTate B HHTCPIIPCTHPAHS Ha JaHHH, 3a0a0CHHA C TEKCT, TabIHIIg HIH AuarpamMu,
KOCTO HoArnoMara CbOpMﬂp&HGTO Ha MaTeMaTHYeCKa KOMOETCHTHOCT, KOMIIETEHTHOCTHTE B 00IacTTa Ha Onar APCKHA ¥ 9YIIHTE €3MIH, COIVAaIBR
H TPaXIasCKH KOMIICTCHTHOCTH.

13




° Hngopmaimsita o1 rpaduuno B TaONHUHO NPe/ICTABIHE Ha NAHHHM [a C¢ U3II03Ba 32 GOPMHpaHE HA YMEHUS 32 OTTOBOPH HA

BBIIPOCH, KOUTO ca CBbp3anu ¢ Tabiumnara uiH rpadwkara (HanpuMep Aa ce OOGCHUHAT JAHHY, 4 CE HANPaBAT HIYHCNCHHS ¢ JAHHHTE, Ja Ce
HANPABIT U3BOIH W 3aKTIOYEHNS ).

14




