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YUYEBHA ITPOI'PAMA 3A IPOPUJIMPAHA ITOATI'OTOBKA ITO MATEMATHKA

MOAYJ 3. NIPAKTHYECKA MATEMATHUKA

[ KPATKO IIPEJICTABAHE HA YYEGHATA ITPOT'PAMA ]

Ooyuenuemo 6 mooyn ,Ilpakmuuecka mamemamuka“ e HACOUeHO 3a NPUOOOUBAHE HA KOMNEMEHMHOCMU, C8bp3aHu ¢ nocmuzane Ha /JOH
no mamemamuxa 3a I111, uzzpasxcoane na ymenus 3a Mooeaupane Ha PeajiHu uiu meopemudHu CUmyayuu ¢ usy4eHume cpeocmaed, ymenus 3a
UHmMepnpemupane Ha NOYYeHume pe3yaimamu U 3a paszeiencoane Ha NOCMmageHume npoodaemu Kamo Cb6KynHOCH om Omoennu npoonemu.

OcHnognama yen Ha MoOyna e u3yuagane Ha HAKOU NPUTIONHCEHUA HA 3HAHUAMA RO MAMEMAMUKA, NPUOOOUmMU ¢ u3yuasane Ha nNvpsume 064

mooyna na Il11.

YYEBHO CbJABbPKAHUE U YYHEGHO CbAbPKAHUE U OYAKBAHU PE3YJITATH 110 TEMH

Temu OuaxBaHu pe3yJTaTu HoBu nonsarus

-

1. ITpuyoxkeHust HA MaTeMaTHYeCKHUSA

aHaJIu3

1.1 T'eomeTpuyeH CMUCHI Ha Yuenuxkom: I'eomerpuyeH CcMHCBI  Ha  IOHATHETO
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1.2

1.3

IMMOHATHUECTO MMPOU3BOAHA.
[IpousBoaHu Ha QYHKIMU OT TO-
BHCOK pen. Bropa mpousBogHa

Ha QYHKIIHS.
MexaHnndeH cMHUCHII Ha

IMOHATHUECTO MMPOU3BOAHA.

CTOMHOCT Ha (DYHKIIMS.

KBbM KPHBHU OT BTOpA CTCIICH.

nuHelHa Qynkus. ['paduxa.

3Hae TMOHATHETO TIEeOMETPUYEH CMHUCHI  Ha
MIPOM3BO/IHA,

3Hae MOHATHETO NPOU3BOAHA HA (DYHKUIHS OT MO-
BUCOK PEx;

yMee Ja HaMupa MPOU3BOIHU OT MO-BUCOK pel;

HaMHpaHC Ha HWHTCPBAJIM HAa MOHOTOHHOCT Ha

GbyHKIHS,

CTOWHOCT Ha (DYHKITHS,

3Hae MOHATHETO JIOKAJICH EKCTPEMYM Ha (pyHKITuS,

1.9 Wscnensade Ha IIOJIMHOMHHA
yMee Ja TpuWiara Npou3BogHAa Ha (yHKOHS 3a
koun. I'paduka.
Pymicu pad HaMHpaHe Ha JIOKAJIHU eKCTPEeMYMH Ha (QyHKIIHUS,
1.10 UzcnenBane Ha IpoOHO-

3Ha€ IIOHATHCTO M3IIBKHAJIOCT, BI[JI’[:GHaTOCT Ha

GbyHKIHS,

MIPOU3BO/IHA HA (DYHKIIHA,

MPOM3BOIHA HA (DYHKIIUS OT MO-BUCOK PEJI,

MeXaHN4YeH CMHCBII Ha
MPOM3BOIHA HA QYHKIIUS,

JIOKAJICH eKCTPEMYM Ha (YHKIIHS,

IIOHATUETO

Hali-ToJIIMa M HaW-MajKa CTOMHOCT Ha

3Hae  MOHATHETO  MEXaHWYeH  CMHCBHJI  Ha
1.4 TIlpusnaum 3a pacTeHe u NIPOM3BO/IHA Ha (YHKIS, byHKuus,

HaMaJsiBaHe Ha (DyHKITHSI. yMee 1A TIpHNara NpOW3BOAHA Ha (yHKkius 3a | M3TPKHAIOCT Ha byHKIHS,
1.5 Haii-ronama 1 Hai-Majka BJUTBOHATOCT Ha (PYHKIIHS,

nH(pIEKCHA TOYKA,

1.6 M3oeKHAJIOCT U BIUTHOHATOCT Ha 3HAC MOHSTHSTA HAl-rosMa i Hali-Manka cToiinocr | XOPU3OHTAIIHA aCHMIITOTA,
byakuust. UHGICKCHA TOYKH. Ha byHKIHS BEpPTUKAJIHA aCUMIITOTA,
1.7 AcumnroTH. o o JonMpaTeHa KbM KpUBa OT BTOPa CTEIEH,
yMee Ja HamMUpa Hail-rolsMa W Hail-Majka
1.8 Jlonuparennu. Jlonuparennu KPUBOJIMHEEH Tpariell.
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Esponeickin counaneH ¢goHa

1.11 IlpunoxxeHue Ha CBOMCTBaTa HA | * yMee Ja Npuiara NOPOM3BOAHA Ha (QYHKIMS 3a
OTIpeJieNieH MHTErpal 3a HaMUpaHE Ha WHTEPBAIM HAa M3MNBKHAIOCT U
HaMHUpPaHe Ha JIUILIA. B/UTbOHATOCT HA (DYHKIINS;

* 3Hae NOHATHUETO UH(IIEKCHA TOYKa,

* yMmee Ja HaMupa UHQIJIEKCHU TOYKH Ha (PYHKITUSA;

* 3Hae TMOHATHETO aCHMITOTa (XOPU3OHTATHA |

BEPTUKAJIHA);
* yMee Ja HaMHpa aCUMIITOTH Ha QyHKIHUS;
¢ 3HAC MOHATHUCTO AOMHUPATC/IHA KbBM KPUBA B TOYKa,
* yMee J]a HAMHUpA JONHpaTeHa KbM KPHBa B TOYKA;
* yMee Aa u3cJelIBa MOJMHOMHA U JPOOHO-JIIMHEHHA
GbyHKIHS,

°* yMee Ja peliaBa EKCTpEeMalHM 3a/Ja4d  4Ype3
Moenupane ¢ GyHKIIHH,

* yMee Jia mpuiiara OCHOBHUTE CBOMCTBA IpU
MIPECMSITAHETO HA ONpEIeNIEHN UHTETpaly,

b yYMEC 1a HaMHpa JIMIC Ha KPUBOJIMHCCH Tpaneu;

* yMee Ja Hamupa Juue Ha ¢urypa, 3akiIroueHa

MeXy rpadUKUTE Ha JABE HEMPEKbCHATH (PYHKIUH,




IMPOEKT BG051P0O001-3.1.04IJono0psiBaHe HA KAa4eCTBOTO HA 00110TO 0Opa3oBaHue” E_M f_ﬁ““?

»3d NO-KauecmeeHo oopazoeanue” @.J E( @ |

IIpoexmvm ce ocvuecmessa ¢ puHarncosama noOKpena Ha \\5 A &
i
Onepamusna npoepama ,, Pazeumue na wogewxume pecypcu’, (o s
cvunancupana om Eeponetickus coyuanen ¢pono na Egponeiickus cvio3 Esponeiicku coluane GoHg,

Eeponenckmn cbio3

Husecmupa 6v6 éauemo bvoele

Pa3noJIOKCHU B IIbPBU KBAAPAHT.

2.TeoMeTpUYHM MOJeTH

2.1 ExcTpeMalHu 3a/1a4il B paBHUHATA. Yuenukvm: Brnncana coepa,
2.2 ExcTpeMaliHy 3a/1a4u B * yMee Ja pemaBa eKCTpeMaJdHM 3aJayd B | OlHcaHa cdepa.
IPOCTPaHCTBOTO. IJIaHUMETPHUATA;

2.3 KOMGI/IHaI_II/II/I OT pOTalMOHHU TCJ1a. *  yMee aa petraBa EKCTpEMaIHU 3a1a4u B

2.4 KoMOnHAMK OT MHOTOCTEHH U CTEPEOMETPHATA,
chepw. * yMee Ja HamMupa TOBBPXHHMHA M O0OE€M Ha Tea,
MOJYy4YeHU 4Ype3 BBPTEHE HA!  TPUBI'BIHUK,
YCIOPETHUK WU Tpamel OKOJIO  [paBa,
MEepNEHUKYISIPHA HA €THA OT CTPAHUTE;

* yMee Ja HaMHpa TOBBPXHHHA M 00EM Ha Tena,
MOJYy4YeHU 4Ype3 BBPTEHE HA!  TPUBI'BIHUK,
YCIOPEAHUK WM Tparel OKOJO €IHa OT CTPAHHUTE
My,

* yMee Ja pemnaBa 3amadd 3a cdepa, omucaHa OKOJIO
MpaBUJIHA TPU3Ma WU MUPAMUJIA;

* yMee Ja pemaBa 3amadd 3a cdepa, BIOHCaHA B

IMpaBUJIHA TpHU3Ma WK IUpaMHIa.




IMPOEKT BG051P0O001-3.1.04IJono0psiBaHe HA KAa4eCTBOTO HA 00110TO 0Opa3oBaHue”

N .
»3d NO-KauecmeeHo oopazoeanue” ; E C @ I/J
IIpoexmvm ce ocvujecmensa ¢ huHaHco8ama NOOKpena Ha ] = = ﬂf\
Onepamusna npoepama ,, Pazeumue na wogsewkume pecypcu’, . o
EBpONeickn Cbio3 cvghunancupana om Egponetickusi coyuanen pono na Eeponetickus cvios Esponeitcku coumaner GoHa
Husecmupa 6v6 éauemo bvoele
3. EMnupu4Hu pasnpejejeHus
3.11Ipobnem — JaHHU — MOJIEII - Yuenukom: Monen Ha ekcriepuMeHT (HaOroIeHus,
u3Bomu. [Ipumepu Ha peaaHu * [03HAaBa €TANUTE HA HAYYHHUS METOJ (EKCIIEPUMENT); | JAHHN),
CKCIICPUMCHTH. * yMee Ja pa3No3HaBa IICEBJOHAYYHHU CHEKYIIALNH; MpEeACTaBUTCIIHA U3BAJIKA,
3.2Konupane u Tpancopmanuu Ha *  yMee [a pasno3HaBa CHCTEMATHYHA OT CTydaiiHa CHUCTEMaTUYHa TPelIKa,
JlaHHU. IPEIKa; Clly4aiiHa IpelIKa,
3.3 EMnupudHO pasnpezeneHue u e yMee J1a OJPEKA JAHHH OT HaGJIIOCHHS B acHMeTpHs (nsBa, ISCHA) Ha
OIUCATEITHN CTATUCTUKH, TabmuIa OT THII (0BEKT X MPH3HAK); pasmpeneneHue,
U3KITIOYCHUS (ayTiacpu). . eMnupuyHa QYHKIIHS Ha pa3npe/esieHue,

yME€ 11a ONnpeacisd TUna Ha IPOMEHIIMBUTE,

3.4 Ananu3 Ha AUarpaMu Ha KaTeropHa TpaHcdopmaIus Ha TaHHH,

* yMee Ja u30upa moaxo/sIIo KogupaHe Ha

1 KOJIMYCCTBCHA ITPOMCHIJIMBA. CTaHOapTHU3anusa Ha JaHHU,

KaTCropHu IPOMCHIIMBH,

3.5 Ananu3 Ha quarpaMu — 3aBHCHMOCT HaOJII0ICHUA-U3KIFOUEHUS (ayTiiaepH),

* yMee Jla TeHepHupa YeCTOTHA TaOIHIla OT JaHHUTE,

Ha IBC KaTCTOPHHU NPOMCHJIMBH. KaTCropHa npoMcHJINBaA,

* yMee Jia ONpe/ieNiu CBOMCTBAaTa HA EMIIMPUIHOTO

3.6 /luarpama Ha pasceliBaHe, . KOJIMYECTBEHA ITPOMEHIINBA,
pasmpeneneHue 1o auarpama,

KOpeIaoHHa 3aBUCUMOCT. tabuia oT JaHHu (00EKT X MPHU3HAK),

¢® yMEC J1a OTKpHBa Ha6J'IIOI[eHI/ISI ~U3KIIIOUYCHUA

YecTOTHA Ta0JIHIIa,
(ayrmaepu) BbpXy rpadM4HO NPEACTABCHU JIaHHU,
JyarpaMa Ha pa3cerBaHe
* yMee Jia Onpesielisi KBapTUIIU C TIOMOIITa Ha OTUBA;
KOpeJallMOHHA 3aBHCUMOCT,
* yMee J]a KOHCTpyHpa AUarpaMu Ha
HE3aBUCHMH Pa3Ipe/ICIICHHUSI.
pasnpenesieHHeTO Ha JIBE IIPOMEHIIBH
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(konmMuecTBEeHA M KaTErOpHA, /1B KATCTOPHH);

* yMee Ja MpaBu W3BOIM (32 IPIIMKH M PA3IMKU Ha
OOEKTHUTE OT Pa3IMYHH KaTETOPHH);

* yMee Ja u3paboTBa Auarpama Ha pasceiiBaHe;

* yMee Jia OI[CHU HAJIMYKe Ha KOpEeTalHOHHA

3aBUCUMOCT IIO0 AxarpamMarta Ha pa30€171BaHe.

4. EneMeHTH 0T KOMOMHATOPUKATA

4.1 CreauHEHUS C IOBTOPEHUS. Yuenukvm: [IepmyTanuu ¢ noBTOpEHUE,
+ yMee Ja MpecMsATa IepMyTaIliK, BapUallid U BapHaIliy ¢ TOBTOPEHHE,
KOMOHMHAIINH C TTIOBTOPCHHE. KOMOHMHAIINH C TTIOBTOPECHHE,

[ XOPAPUYM 3A MOJYJIA ]

T'oouwen opoii uacoee 3a uzyuaeane na mooyna ¢ 11.xnac — Ouaca

T'oouwen opoii uacoee 3a uzyuaeane na mooyna ¢ 12.xknac — 72uaca
MoayabT UMa NPUI0KHA HACOYEHOCT.

HpI/I N3YYaBAHETO HA HAKOM TEMHU € NMPENOPHINTETITHO U3IOJA3BAHETO HA IMTOAXOAAILL cocl)Tyep.
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IpenopbunTeHO pa3npenejeHue HA YACOBETE!

3a HOBM 3HAHUS no 30uyaca 42% (mo 60%)
3a ynpaxKHeHUs U PEroBop Haja 20yaca 28%

3a pe3epB Haja 4 yaca 5%
IMpakTHYecKH 1eHHOCTH/IA00PATOPHH YIPAKHEHUS Haa 124aca 17%

3a KOHTPOJI U OlleHKA (32 BXOAHO M H3X0HO HUBO, KJIACHH H a0 64aca 8%
KOHTPOJIHH)

foucssBay  ———————————————————————————

ChoTHOmIEHHe pU (popMuUpaHe HA CPOYHA M TOJUIIIHA OLICHKA!

Tekyu oeHKH OT padoTa B KJIac, y4acTHe B IPYNOBHU 00CHKIAHUA U JUCKYCHH 20%
Texyumm oeHKH 0T JOMAIIHH padoTn 15%
Texkylu OleHKH OT NPAKTHYECKH 321aHUA B KJIac 15%
Ouenku oT padoTa Mo NPoeKT 15%
Onenka Ha U3X0IHO HUBO 15%
OneHKH 0T KOHTPOJIHU U padoTn 20%
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[ JENHOCTH U MEAJIYIIPEJIMETHH BPh3KH1 ]

JudepeHnIupaHeTo U MHTErPUPAHETO HAMHPAT NPHUJIOKEHHE NPHU PelIaBaHe HA MPAKTHYECKH 321a4H, CBbP3aHU C HAMMPAaHe JUIa HA

NOBBPXHUHM U 00eMu. Te UMAT NPAKO NPUJIOKEHHE 1 B MEXAHUKATA M XUMHATA.
B mo3u pazoen ce nocoueam npumepuu 0eiinoOCmu, KOUMO Mo2am 04 ce peanusupam 6 Ki1acHama cmas uiu 6 1adopamopus, KaKmo u maxKuea,
Koumo ce peanuzupam u3evbH yuuauuie.
Te3u Oeiinocmu He ca C6bP3AHU CAMO C KOHKPEMHA MeMa, 4 UMAm MexHcoynpeOMemen XapaKmep u ca HAco4eHu Kvm npudodugane Ha Kiouoeu
KOMNEemeHmHocmu, ROCMuU2anemo Ha KOUmao ce nocoyed.

IIpenopbuuTenno e ymenusita: mo temu 1.5, 1.7, 1.8, 1.9, 1.10, 1.#1dor 3.1 10 3.61a ce pa3paGoTBaT U OLEHSBAT ¢ MPOEKTH Ype3 U3MO0JI3BaHe
Ha co(ryep.

N3noa3Banero Ha UT Mo:ke 1a ce 0ChIIECTBH MPH MOAT0TOBKATA HA MPOEKTH, KOUTO MIIOCTPUPAT HAYYEHOTO B TeMHUTE HA MOJYJIa, U PH
pa3padoTKaTa HA MPOEKTH C JAHHM OT APYIrU 00J1aCTH, KATO HanpuMep reorpadusi, 0M0JI0rus, XuMus, (PU3UKA, TEXHOJIOTHH U
NnpeanpueMayecTBo.

Morart 1a ce u3noJa3Bat nporpamu ot Tuna exrekmponnu maoauuyu (MS Excel, Open Office Calc, Google Spreadsheet Dueni), kakTo u TexHu
BrpajgeHu koMauau (pyHkuuu) u rpa¢uuHu Bb3MOKHOCTH, TPHUMEPHO:

* HaHACsSIHE HA JAaHHHU OT HAO/II0/IeHNsl/eKCTIEPUMEHTH B TA0JIMYeH BUJI;

* JWarpaMu Ha pasmnpe/ejieHUsl HA JaHHUTE;

* H3BBPIIBaHE MPECMATAHUS HA ONMUCATETHUTE CTATUCTUKH ChC cTaHaapTHUTe PpyHkuuu (komanaun) AVERAGE, VAR, STDEV, MEDIAN,

MODE, QUARTILE.



