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YUYEBHA ITPOI'PAMA 3A ITPOPUJINPAHA ITIOATI'OTOBKA ITO MATEMATHUKA

MOAYJ 4. BEPOATHOCTHU U AHAJIN3 HA JTAHHUA

[ KPATKO INPEJICTABSAHE HA YYEBHATA IIPOT'PAMA ]

Ooyuenuemo ¢ modyn , Bepoamnocmu u ananuz na OamHu" e HACOYEHO KbM 0671a0A6aHe HA 3a0bAO0UEHU
Komnemenmuocmu, cevp3anu ¢ nocmuzane na /|OH no mamemamuxa 3a I111 u c usepasrxcoane na ymenusa 3a mooeaupane Ha peaitHu
UIU meopemudHu CUMYAuUu ¢ u3ydeHume cpeocmeda, YMEeHUs 0a UHMEPnPemupa noaydyeHume pe3yaimamu u 0a pasznexcoa
nocmaegenume npoodIeMu Kamo Cb8KYnHOCH Om OMOeaHU ROOnPobd.Iemu.

Ocnosnama yen Ha MOOyNaA € e1eEMEHMAPHO U3YUAGaAHe HA OCHOBHU e/IeMEeHmMU O MeopuUama Ha 6ePOAMHOCIUNME U AHAIU3A
Ha eMRUPUYHU OAHHU — 8PDB3KAMA HA ONUCAMETIHU CIAMUCMUKU U OUAZPAMU CHC CAMUCMUYEeCKU U3600u. Omaoeneno e BHuUmManue
3a 6AMNCHO NPUNONHCEHUE HA 8EPOAMHOCMUME C 6KI0YGAHE HA eleMeHmu om akmioepnama mamemamuka. Mooynvm naozpaircoa
3HAHUAMA OM 001ACMMA HA 8EPOAMHOCIMUMeEe U AHANU3A HA OAHHU, NOJIYYEHU 8 3A0bIHCUMETHAMA NO020MO068KA NO MAMEMAMUKA

6 CUMHA3UAIHUA eman, Kamo aKUeHmbvm € 6bpXYy NPUTONCEHUAMA U AHAAU3Q HA OGHHUMmME, a meopemuyHume 3HAHUA ce
npeocmaeam Ha UOCUHO HUBO.

YYEBHO CBbABPKAHUE U OYAKBAHMU PE3YJITATH 11O TEMHU

Temu OuakBaHu pe3yJTaTu HoBu nonsarus
1. BeposiTHOCT
1.1 BepoATHOCT U HE3aBUCUMOCT. Yuenukom: [IbHa rpyna chOuTus (xumoresu/
[TenHA Tpyma ceOuTHS U popMysia HA | » 3HAE KAKBO € HE3aBUCUMOCT Ha ChbOUTHS, NPUYHHN),
I'BJIHATA BEPOSITHOCT. * yMee Jia MpOBepsiBa HE3aBUCUMOCT Ha ChbOUTHS; BEPOSITHOCT allpuopH,
1.2 ®opmyna Ha betic. + yMee J1a ompeensi pa30uBaHe Ha MHOXKECTBOTO OT BEPOSITHOCT allOCTEPHUOPH.
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eJIeMEHTapHHUTE ChOMTHUS Ha ITbJIHA TPYyIa ChOUTHUS
(xumoTe3u/mpuvnHu);

ymee Jia mpuiara ¢GopmMysiara 3a I'bJIHaTa BEPOSTHOCT B
KOHKPETHH CHUTYAIIHH;

ymee aa npujiara gopmyara Ha beiic B KOHKpeTHH
CUTYyaIluH,

pa3bupa mo3HaBaTEIHUS CMUCH] HA BEPOSITHOCTUTE
anpUOpPH — arIOCTEPUOPH.

2. Cayyaiina BeJTHYHHA

2.1 Pa3npeneneHne Ha JUCKPETHA
KpaifHa ciy4JaiiHa BeJIMYHHA.
IIpumepu Ha pasnpeneneHus.
OyHKIMA HA pa3npeesieHue.

2.2 MareMaTH4ecKo O4YaKBaHE
(cpemna cToifHOCT), OMpeACACHHE U
CBOKCTBA.

2.3 Jlucniepcust ¥ CTaHAAPTHO

OTKJIOHEHHUC Ha cnyqaf/'lHa BEJIMYHHA.
2.4Mopnen Ha HAyYeH €KCTIEPUMEHT.

Yuenukom:
yMee J1a ONpe/ieNiu pa3npeesieHne Ha pocTa ciryvaiiHa
BCJIIMYMHA,
ymee Ja ckunupa rpadukara Ha GyHKIHATA Ha
pasnpeneeHue Ha cllydaiiHa BEJIMYUHA,
pa3bupa cMUCHJIa HA MOHATUETO CIy4yaiiHa BEeTHYMHA
KaTo MOJICJI Ha pCaJIHA HaGHIO,Z[eHI/I}I — CMITUPUYIHO
pasmpeneseHe Ha JaHHUTE,
pa3bupa MaTEMaTHYECKOTO OYaKBaHE KaTO MpeTeryieHa
cpeaHa CTOMHOCT;
yMee Jla IpecMsATa MaTeMaTHIeCKO OYaKBaHe Ha
cllydaiiHa BeJIMYMHA C 1aJIeHO pa3IpeieiIeHHE;
yMee Jla IpecMsATa AUCIIEPCUsiTa H ChOTBETHO
CTaHJIAPTHOTO OTKJIOHEHUE Ha CJI.B. C JaJICHO
pasmpeneseHue;
yMee Jla THTepIIpeTHpa BEPOSTHOCTTA 3a OJIM30CT HA
Ha0JII0/IeHNE 10 MaTEMAaTHYeCKOTO OYaKBaHe, U3MEpeHa

Crny4aiiHa BeJIMUMHA,

BEPOATHOCTHO pa3Npe/esieHne
(byHKIMS HA BEpOSTHOCTTA),
GbyHKIMS Ha pas3npeercHue,
MaTeMaTHUYEeCKO ouakBaHe (cpeaHa
CTOMHOCT) Ha Cly4yaifHa BEJIMYHMHA,
nucriepcus (Bapuariysi) Ha CiryJaiiHa
BEJIMYMHA,

CTaH/IapTHO OTKJIOHEHHE Ha
Cly4aiiHa BeJIMYMHA.
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B CTaHJAAPTHHU OTKJIOHCHU,
3HAC CTAIUTC HA HAYYHUSA CKCIICPUMCHT.

3. buHoMHO pa3mnpeelieHne,
reOMeTPUYHO pa3mnpenesieHne

3.1 buHOMHO pasmpeaeiieHue.
IIpuMepu Ha peaHu CUTYyaLUH.
3.2 CBoiicTBa HA GUHOMHOTO
pasIpeneicHue.

3.3 'eoMeTpuvHO pasnpeeeHue.
IIpuMepu Ha peasHu CUTYyaLUH.

Yuenukom:
yMee Ja MOJIeJIupa peajHa CUTyalus Ha MOBTapAILHU Ce
CHOTUITHU CKCIICPUMEHTH/HAOIIOICHHS;
pas3no3HaBa napaMeTpuTe Ha OMHOMHOTO pa3npeeseHue
3a peajiHa CUTYyalus,
3Hae MaTeMaTU4YEeCKO OYaKBaHE U IUCIEPCUs HA JIBETE
pasnpeneneHus,
yMee J1a OIpeein Hail-BEposiTHATa CTOMHOCT Ha
OMHOMHO pa3IpeieICHIE;
yMee Jla IpecMsATa BEpOSATHOCTH, CBbP3aHU C JIBETE
pasmpeneneHusl.

bunomHo pasnpenenenue,
napameTpH Ha pasnpejieiieHue,
3aKo0H 3a ToJIEMHUTE YHUCIIa,
TEOMETPUYHO pa3peieTICHUE.

4. HopmasaHo pa3npeaesieHne

4.1 CranaapTHO HOPMAJTHO
pasnpezeneHre KaTto MpuoImKeHue
Ha OMHOMHOTO.

4.2 ITbTHOCT HA HEMPEKHCHATO
pasmpenesieHue.

4.3 OyHKIMS HA paslpeaesieHue u
BEPOATHOCT HAa HHTEPBAJ.
PaBHOMEpHO pasmpencieHue.

4.4 OcHOBHHU CBOICTBa Ha
HOPMAJTHOTO pa3mnpeeieHHe.

Yuenuxkvm:
yMmee Ja NpeACTaBU PaBHOMEPHO paslpeeeHue KaTo
npUOIMKEHNE Ha PABHOMEPHO AUCKPETHO
pasIpeneIcHue;
3Hac Hall-Ba)KHUTE CBOMCTBA HA HOPMAJIHOTO
pasnpenerncHue;
yMee J1a ONpeneis BEPOATHOCTH Ha HHTEPBAIIH,
CBBP3aHU C HOPMAJIHO PA3IPEACIICHUE;
yMee J1a pelaBa 3aJaud 3a ONpeeIssHe TPaHULUTE Ha
VHTEPBAJIU IIPU 3a7aIcHA BEPOSTHOCT C IIOMOLITA Ha

Hopwmanno pasnpenenenue,
CTaHJapPTHO HOPMAJIHO
pasnpeneneHue, CTaHAapTA3anus Ha
Cly4aiiHa BEJIMYMHA,

BEPOSTHOCTHA TUIBTHOCT (Ha
pasnpeeieHue),

PaBHOMEPHO TUCKPETHO
pasnpeneneHue,

PaBHOMEPHO HEMPEKBCHATO
pasnpeneneHue,
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TaOJIUIIH.

rereparop 3a (IceB10)caydainu
YHCIa,

[lenTpasina rpaHrYHa TEOpEMa
(LrT),

TabnuIa 32 HOPMaJTHO
pasmpeieNcHIe.

5. CraTucTH4ecKH U3BOIH

5.1 CratucTuuecku U3BOAN C MOJIEN
OMHOMHOTO pa3MpeesieHue BbPXY
JaHHH OT y4eOeH TecT.

5.2 CratucTryecku U3BOAU C MOJEI
HOPMAJTHO pa3mpe/eieHue BbPXY
JAHHU OT U3MEpBaHe MPU KOHKPETEH
€KCIIEPUMEHT.

Yuenurkom:
¢ yMee€ J1a ONpEeIeN 3HAYNMOCTTA Ha Pa3INKaTa MEXIy
Hal-BeposiTHATa CTOMHOCT M Apyra (uKcupaHa
CTOMHOCT.

3HaUUMO pa3Inyue.

6. J/IuHeeH Mo/ieJ1 HA KOpeJIAaHOHHA
3aBHCHMOCT

6.1 Ilpoct nuHEEeH MO -
oTpesielisiHe Ha MpaBaTa.

Yuenuxkvm:
* 3Hae Bpb3kaTa Ha MHK 1 HopManHo pasnpenenenn

JInneen monen,
napameTpu —OTpe3 U HAKJIOH,

6.2I1porno3upane. OCTaTBIIHU, OCTaThIN,
* yMee Ja CbCTaBd U pelllaBa HOpMaJIHATA CUCTEMA METOJI Ha Hal-MaJIKUTe KBapaTu
YpaBHEHHS; (MHK),
* ymMmee Jia IIpecMsITa IPOTHO3HU CTOMHOCTH. HOpMajHa CUCTEMa ypaBHCHUA,
IIPOTHO3HPAHE.
[ ]




IMPOEKT BG051P0O001-3.1.041Jono0psiBaHe HA KA4eCTBOTO HA 00110TO 0Opa3oBaHue” e o

»3d nO-KayecmeeHo oopazosanue” SJ E C @ ?J

Ilpoexmvm ce ocvuecmasga ¢ punarncosama nOOKpena Ha : n[\

¥ o

Onepamusna npoepama ,, Pazeumue na wosewixume pecypcu’”, (aermey o
cvpunancupana om Eeponetickus coyuanen gpono na Esponetickusi cvio3 Esponeiicku coumanen GoHa

EBponenckun cbios

Hueecmupa 6vé éauemo bvoewse

T'oouwen opoii uacoee 3a uzyuasane na mooyna 6 11.xnac — Ouaca
T'oouwen opoii uacose 3a uzyuasane na mooyna 6 12.knac — S2uaca

JlombJIHUTEIHU YTOUHEHHS 32 KOHKPETHHSI MOTY.I.
3HaHusTa TPAOBA 12 OBAAT NMOJHECEHN HA NMPUJIOKHO HUBO, MPUIAPYKEHU ¢ MHOT0 npumepu. Teopusita 1a ce cBeae camo 10

H606X0)II/IMI/IH MHUHHMYM.

[IpenopbunTESHO pa3npenejieHHE HA YaCOBETE!

3a HOBM 3HAHUS n0 174aca 33% (mo 60%)
3a ynpaKHeHUs ¥ IPEroBop Haja 16yaca 31%

3a pe3epB a0 Suaca 10%
IpakTHyecKu AeiiHOCTH/IA00PATOPHH YIPAKHEHHUS a0 12yaca 22%

3a KOHTPOJI U o1leHKA (3a BXOJHO ¥ M3XO0IHO HUBO, KOHTPOJIHU U HaJA 24aca 4%

KJIACHH)

fouenssang _——————

ChoTHOmEHue npu (popMupaHe HA CPOYHA W TOJUIITHA OLICHKA!

Tekylu olleHKH OT padoTa B KJIAC, y4aCTHE B ITPYNOBH 00CHKIAHUS U JUCKYCHH 20%
Texyum oeHKH 0T JOMAIIHHU PadoTH 20%
Tekylu olleHKH 0T MPAKTHYECKH 32/IaHUs B KJIac 25%
OueHkn 0T padboTa 1Mo MPOEKT 25%
OueHka HAa U3X0IHO HUBO 10%
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[ JJEMHOCTH U MEKJYIIPEJJMETHU BPb3KH ]

B mo3u pazoen ce nocoueam npumepnu oeitHocmu, KOUmo mozam 0d ce peaiu3upam 6 K1acHama cmas uiu é 1adopamopus, KaKmo
U MaKuea, KOUmMo ce peanu3upam U3evH yuuiuue.

Te3u deitnocmu He ca c6bP3AHU CAMO C KOHKPEMHA MeMaA, A UMAM MeHCOYnpeOMemeH XapaKkmep U cd HAco4eHu KbM npUooodusane
Ha K110Y08U KOMNEMEeHMHOCIU, ROCMUZAHEM O HA KOUMO ce NOCO4é8d.

N3nonsBanero Ha T Moke a ce OCHIECTBU MPH MOATOTOBKAaTa HA MPOEKTH, KOUTO MIIOCTPUPAT HAYYEHOTO B TEMHUTE HA MOJAYJA U MPH
pa3paboTKa Ha MPOEKTH C AAHHU OT APYrH 001acTH, KaTo HarpuMep reorpadus, buonorus, Xumusi, GU3NKa, TEXHOJIOTUU U MIPEIIPUEMadecTBO.

Morar aa ce u3noi3BaT nporpamu ot tuna erekmponnu mabauyu (MS Excel, Open Office Calc, Google Spreadsheet Deod, kakro u

TEXHH BrpajieHu KoManau (pyHKIMN) U TpadUIHU BE3MOKHOCTH, IPHMEPHO:

* HaHACsIHE Ha JJAaHHU OT HAOJIOJCHUs/CKCIICPUMEHTH B TaOJIMYEH BUTI,

* TCHEpUpaHE Ha  W3KYCTBEHU JAaHHU — KATETOPHUW JaHHU C JKEJaHO pas3mpejaesieHne, karo ce wusnoi3Bar komaHau RAND,
RANDBETWEEN;

* JMarpaMu Ha pa3npejeseHUs Ha JaHHUTE,

* IpecMsATaHE Ha BEPOATHOCTU Ha OMHOMHO pasnpenenenue ¢ pynkuusara BINOMDIST;

* ompejessiHE HAa BEPOSATHOCTH Ha MHTEPBAJIH, CBbP3aHU C HOPMAIIHO pa3lpe/iesieHHe U pelllaBaHe Ha 3a/1aud 3a ONpezelissHe TPaHuLUTe Ha
WHTEpPBAIU TPH 3a7aJeHa BEPOSATHOCT, Karo BMecTo Tabnuna ce uminon3Bar GyHkiuure NORMDIST, NORMSDIST, NORMINV,
NORMSINV, noctposiBane Ha TpaduKi Ha BEPOSITHOCTHATA ITBTHOCT M (PYHKIMSATA Ha pa3npeesicHIe IPU Pa3InYHU apaMeTpH;

*  U3BBPINBAHE MPECMATAHHUS HA ONMUCATETHUTE CTATUCTHKH ChC cTaHmapTauTe GyHkuu (komanan) AVERAGE, VAR, STDEV, MEDIAN,
MODE, QUARTILE;

* ompexessHE Ha mapaMmeTpure Ha perpecuonHoTo ypaBHenne INTERCEPTu SLOPE.

[IpenopbunTeIHO € /1a ce OLIEHSABAT C MPOEKTH YMEHHSTA J1a pa3lo3HaBa HAyYHH TBBPACHUS OT ICEBIOHAYYHM CIIEKYJIAI[UH, /1a OICHSBA

TBBPACHUS, CBBP3aHHU C aHAJHM3 Ha JaHHM, J]a TIPaBH MU3BOJM, OCHOBAHU HA JaHHU M MOJKPENCHU C BEPOSITHOCTHH JIOBOAM, Ja peIIaBa 3a/1a4H C
U3II0JI3BaHE Ha (DYHKIMH B €JIEKTPOHHUTE TaOIHIIN.



