PABOYAS ITPOI'PAMMA
yueOHoro npeamera «BeposiTHOCTD U CTATHCTHKA)

I1s1 oOy4Jaromuxcs 7 - 9 KiaaccoB



HHOACHUTEJIBHAA 3AIIMCKA

B coBpemenHoM 1u(ppoBOM MHpE BEpOATHOCTb M CTATUCTUKA MPUOOPETalOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOUYKH 3PEHHS IMPAKTHYECKUX MPUIIOKEHUH, TaK U UX POIH B OOpa3OBaHMH,
HEOoOXOIMMOM KaXXJAOMYy 4YelloBeKy. Bospactaer umcio mnpodeccuii, mpu OBIaACHHUH KOTOPBIMHU
TpedyeTcst Xopoiasi 6a30Basi MOATOTOBKA B 00J1aCTH BEPOSTHOCTH M CTATHCTUKH, Takas MOJTrOTOBKA
BaYKHA JIJIS1 MPOAOJIKEHUST 00pa30BaHUs U [Tl YCIEIIHOM MpoQecCuOHANbHON Kapbephl.

Kaxp1ii yenoBek NOCTOSIHHO PUHUMAET PELIEHHS] HA OCHOBE UMEIOILINXCS y HETO AaHHbIX. A 115
000CHOBAHHOTO MPUHSTHS PEUICHUS B YCIOBUSX HEIOCTaTKa MM M30bITKa HH(POpMALIMU HEOOXOAUMO
B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHUE.

NMenHo mosToMy OCTpO BcCTajga HeOOXOAUMOCTh chHOpMHpOBaTH y  OO0YyYaromIMXcCs
(YHKIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KaueCTBE HEOTHEMIIEMOW COCTAaBIIAIOLICH
yYMEHHE BOCIPUHUMATh U KPUTUYECKU aHATU3UPOBATh MH(GOPMALINIO, TPEICTABICHHYIO B Pa3IUYHBIX
¢dopmax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX peabHBIX MpPOIECCOB U 3aBHCUMOCTEN,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4€OHOM Kypce€ C OCHOBHBIMHU NPHUHIMIIAMH cOOpa, aHaIM3a W TPEICTaBICHUS
JAHHBIX M3 PA3NMUYHBIX cdep KU3HM OOIecTBa M TrocyldapcTBa MpHOOIIaeT oOydaromuxcs K
OOIIECTBEHHBIM HHTEpecaM. M3ydeHne OCHOB KOMOMHATOPUKH DPAa3BHBAET HABBIKA OpPTaHU3ALUHU
nepebopa 1 nojicuéra yrciaa BApUaHTOB, B TOM YHCIIE B IIPUKJIAIHBIX 33ja4aX. 3HAKOMCTBO C OCHOBaMHU
Teopun rpadoB co3aaéT MaTeMaTHUECKUi (QyHIAMEHT uisi (pOpMHUPOBAaHUS KOMIIETEHIMK B 00JacTh
uH(popMaTUKU U UUGPOBBIX TeXHONOTW. [Ipyu M3ydeHUH CTATHUCTUKH W BEPOSITHOCTH OOOTamlaroTcs
IIPEJICTAaBICHUS] OOYYalOIIUXCS O COBPEMEHHOM KapTMHE MHpa M METOJaX €ro HCCIIEJOBaHMUs,
dbopMupyeTcss TOHUMaHUE POJM CTATUCTUKUA KAaK MCTOYHHKA COLUAIbHO 3HAYUMOW HMHGMOpManuu U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBILIUICHHUS.

B cooTBeTcTBUM ¢ JaHHBIMU LIETSIMHU B CTPYKTYpE MPOrpaMMbl yuebHOro kypca «BeposiTHOCTh U
CTaTUCTHKA» OCHOBHOTO O0IIEro 00pa30BaHMS BBIICICHBI CICTYIOIINE COJEPKATEITHHO-METOIUIECKIE
muHun: «lIpencraBieHue AaHHBIX M ONHUCATelNbHas CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHTHI
KOMOWHATOPHUKHY, «BBeeHnEe B TEOPHUIO TpadoBy.

Conepxxanne nmuHuu «lIpencraBieHue NaHHBIX M OMMCATENbHAS CTATUCTHKA» CIY’)KUT OCHOBOM
uis (GOpPMUPOBAHUS HAaBBIKOB paOOTHI ¢ MH(pOpMAIME: OT YTEHUS M UHTEpIpeTalud HHPOpMAaIHH,
IPEJCTaBICHHON B Tabimuiax, Ha AMarpamMmax M rpadukax, g0 cOopa, MpeacTaBIeHHs U aHaIU3a
JAHHBIX C HCIOJb30BAaHUEM CTATHCTUYECKUX XapaKTePUCTHK CpPeIHMX M paccenBaHus. Pabotas c
JaHHBIMM, OOydarolMecs ydaTcsi CUMTBIBATh M  HMHTEPIPETUPOBATH JaHHBIE, BbIIBUIaTh,
apryMEHTUPOBAaTh W KPUTHUKOBATh MPOCTEMIIME TUNOTE3bl, pa3MBIIUIATE HaX (aKTopamuy,
BBI3BIBAIOLINMH U3MEHYMBOCTb, U OLICHUBATh UX BIUSHHIE HAa pacCMaTpUBAeMble BEJIMUMHBI U IPOLIECCHI.

HNHTYynTHBHOE NpEACTaBIECHNE O CIIy4YalHOM M3MEHYMBOCTH, UCCIENOBAaHNE 3aKOHOMEPHOCTEN 1
TEHJCHIMM CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW Ui M3YyYEHUS TEOPUM BEPOATHOCTEU. bosbmioe
3HAYEHHE MMEIOT MPaKTUYECKHE 3aJlaHusl, B YACTHOCTHU OIIBITHI C KJIACCUYECKHMMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOAUTCS KaK Mepa MpaBonoao0us cirydaiftHoro coobitus. [Ipu nzyuennn
y4eOHOro Kypca o0yJaromuecs: 3HaKOMATCS C IPOCTEHIINMU METOAAMHU BBIYHCIIEHUSI BEPOSTHOCTEH B
CIIy4allHbIX AKCIIEPUMEHTAaX C PaBHOBO3MOYKHBIMU JJIEMEHTAapHBIMH HCXOJAMH, BEPOATHOCTHBIMU
3aKOHaMHM, TMO3BOJISIOUIMMU CTAaBUTh M pelarb Oojiee CIOKHBIE 3a1aud. B y4eOHBIH Kypc BXOIAT
HavaJibHbIE MPE/ICTABICHUS O CIIy4alHbIX BETMYMHAX U UX YHCIOBBIX XapaKTePUCTHKAX.

B pamkax ydyeGHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOMKECTBAMU M
OCHOBHBIMHM OTI€paIMsIMH HaJl MHOXKECTBaAMH, PACCMaTPUBAIOTCS MPUMEPbI IPUMEHEHHUS 111 PeIIeHUs
3ajay, a TaK)Ke UCTOJIb30BAaHUS B IPYTUX MaTEMAaTHYECKUX Kypcax U yuyeOHBIX MpeaMeTax.

B 7-9 xnaccax m3ydaetcs ydeOHBIN Kypc «BeposTHOCTh M CTaTHUCTHKa», B KOTOPBIA BXOIST
pasgensl: «lIpencraBieHne MaHHBIX M OMHUCATENbHAs CTATUCTHKAY, «BeposTHOCTBY», «DIEMEHTHI
KOMOWHATOpUKNY, «BBegaenue B Teopuro rpadoBy.

Ha uzyuenue yueOHoro Kypca «BeposTHOCT U cTaTHCTHKa» oTBoauTCs 102 yaca: B 7 kiacce —
34 gaca (1 gac B Heenmo), B 8 kitacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 vaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienue JaHHBIX B BUE TaOnHll, quarpamm, rpaduxoB. 3anojHeHHe TaOlull, YTEHUE U
MOCTPOCHHE JauarpamMM (CTOJOWMKOBBIX (CTOJIOUATBIX) M KPYTOBBIX). UTeHHE TpauKOB pealbHBIX
npoueccoB. M3pneuenne uHPOpMAIMM U3 AMArpaMM U TaOJIMI, MUCIOJIB30BAHHE M HHTEPIIpPETALUs
JTAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpenHee apudmernyeckoe, MeAHaHa, pa3Max, Haubosbliee U
HaMMEHbIIee 3HAaYeHUs1 Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciydailHON H3MEHYHBOCTH.

CrnydaiiHpI SKCHepuMEHT (OmbIT) W ciaydaiiHoe coObiTHe. BepostHocTh M 4yactora. Poib
MaJIOBEPOSITHBIX U MTPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPUPO/IE U B 001IecTBe. MOHETa M UTpalIbHAS
KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepmmHbl. Uncno pédbep M cymMMapHasl CTENEHb BEpPIIHUH.
[IpeacraBnenue o cBs3HocTu rpada. Lenmu u mukisl. [Tytu B rpadax. O6xon rpada (3iaepoB myTh).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KJIACC

[IpencraBnenne JaHHBIX B BUJE TaOJIUI, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOXKECTBA, MOAMHOKeCTBO. Onepannuu HaJl MHOKECTBaMU: 0ObeAMHEHHE,
nepeceueHue, JomnoiHeHue. CBoiicTBa omepanui  HajJd  MHOXECTBAMU:  I[IEPEMECTUTEIIBHOE,
coyeTaTesIbHOe, paclpeieauTenbHoe, BKiIoueHus. lcmonb3oBanue rpaduyeckoro InpencTaBlIeHUs
MHO>KECTB JJIs1 OIIMCAHUS PEAJIbHBIX IIPOLIECCOB U SBJICHUM, IIPHU PEIICHUN 33]1a4.

W3mepenue pacceuBaHus JaHHBIX. Jlucriepcust U CTaHAApTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.
JlnarpaMma paccenBaHusl.

OneMeHTapHble cOObITUA ciydyaiiHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH COOBITHH.
OneITEl C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHbIMU COOBITUAMU. CiiydaiiHblii BeIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTIOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBolicTBa 1epeBbEB: €IMHCTBEHHOCTh IIYTH, CYILIECTBOBAHUE BUCAYEH BEPIIMHBI, CBA3b
MEX]y YHCIOM BEpUIMH U uuciioM pédep. IlpaBuno ymHoxkeHus. Pemenue 3agau ¢ momouibio rpados.

[TpotuBononoxusie codbiThsA. duarpamma Ditnepa. O0beAMHEHUE U TIEpeceueHrue COOBITHH.
HecoBmecTHble coObiTusi. PopMyna CIIOKEHUS BepoATHOCTEH. YClIOBHas BeposTHOCTH. llpaBuio
ymHoxkeHusi. HezaBucumbie coObiTus. [IpeacraBnenue skcnepuMeHTa B BUje JiepeBa. Pemenne 3amay
Ha HaXO0>KJIEHUE BEPOSTHOCTEN C MIOMOIIBIO JEPEBA CIIy4alHOIO AKCIIEPUMEHTA, IarpaMM Dujepa.

9 KJIACC

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, UarpaMM, rpaukoB, HHTEpIpeTalus JaHHbIX. UTeHne
U TIOCTpOEHHUE TabJuIl, Juarpamm, rpadukoB 1o peasbHbIM JAHHBIM.

IlepectanoBku u akropuan. Coueranus u yncio coueranuil. Tpeyronpnuk [lackans. Pemenune
3aJ1a4 C UCIOJIb30BaHNEM KOMOUHATOPUKH.

I'eomerpuueckast BeposITHOCTh. Ciiy4daifHbIi BHIOOP TOUKM U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTpE3Ka
U U3 IyTH OKPY>KHOCTH.

Hcneiranne. Yenex u Heynada. Cepust ucnbITaHUM 10 nepBoro ycmnexa. Cepusi UCIBITaHUN
bepnymnu. BepostHocTH coObITHI B cepuu ucnibiTaHui bepryim.

CnyuaiiHass BeIMYMHA W pACHpPElENICHHE BEpPOSTHOCTEH. MaTeMaTnyeckoe OXUAAHUE W
mucnepcus. IIpumepsl MareMaTHyecKoro OXUJAAaHUS KaK TEOPETHYECKOrO0 CpPEJHEro 3HayeHUus
BEIIMYUHBI. MaTeMaTu4ecKoe OKUJaHUE U JUCIIEPCHUS CIIyYalHON BEIUYUHBI «YUCIIO YCIIEXOB B CEPUU
ucnbITaHUuN bepHymm.

[Tonarue o 3akoHe OonblIMX yucen. V3MepeHue BeposTHOCTEH ¢ MOMOIIBI0 4acToT. Poimb u
3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B TIPUPOJIC U OOIIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIETO
OBPA3OBAHUA

JHUYHOCTHBIE PE3YJIBbTATbBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHUS TPOTPaMMbl y4yeOHOTOo Kypca «BeposTHOCTH U
CTaTUCTUKA» XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOIUIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB MU POCCHUMCKOM MaTeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BaHUIO ITHX JOCTH)KCHHUH B IPYTUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpasIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBINOJHEHUIO OOS3aHHOCTEH TpakIaHWHA ¢ peaju3alid €ro Ipas.,
MPEJICTABJICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
MpoIeAyp T'PaKIAHCKOTO OOIecTBa (HAmpUMeEp, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTIKCHMM HAyKH, OCO3HAHUEM
BOXHOCTH MOPAIbHO-3TUYECKUX IMPUHITUIIOB B JICSITEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4yacTHE B pPCEIICHUU NPAKTHUUYECKUX 3aJa4 MaTeMaTU4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MaTEMaTHYECKOTO 00pa30BaHMsI HAa IPOTSHKEHUH BCEH JKU3HU
JUTSl YCIIEITHOM TPO(ECCHOHAIBHOMN JIESITEIIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOSHUEM HHIMBUYyaTbHOU TPACKTOPHH 00pa30BaHUs U )KHU3HECHHBIX IJIAHOB C y4ETOM
JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX IMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOITMOHAIBHOMY M 3CTETUYCCKOMY BOCIIPUSATHUIO MAaTEMATHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNUH, YMEHHUIO BUJIETh MaTEeMaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIIMEH B ACATEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOABI U OOIEeCTBa, MOHUMAaHHUEM MaTeMaTHYeCKOW HayKu
Kak c@epbl 4YelIOBEUEeCKOW MACSATENHbHOCTH, OSTAloOB €€ pPa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHS
LUMBWINA3AIMU, OBJIAJIEHUEM SI3bIKOM MAaTE€MAaTUKH M MAaTeMAaTHYEeCKOW KYJIbTYpOH Kak CpeACTBOM
MMO3HAHMS MUPA, OBJIAJICHUEM MPOCTEHIITMMU HABBIKAMH UCCIIEIOBATEIIBCKOM €SI TEIbHOCTH;

6) puzuueckoe BocnuTaHue, (POPMHUPOBaHHE KYJIbTYPbl 310POBbSI M 3MOLHOHAILHOIO
os1aromostyums:

TOTOBHOCTBIO NPHUMEHATh MaT€MaTUYECKHE 3HAHMUS B MHTEpPECax CBOETO 3/I0POBbs, BEIACHUS
310poBOoro oOpasa >KM3HU (3I0pOBO€ MUTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUA M OTIHIXA,
perynspHas hpuznuecKas akTUBHOCTE), C(POPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMUOKY U TAKOTO e MpaBa JAPYroro YeIoBeKa;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

OpUEHTAllMe Ha TMPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHWUW IS penieHus 3aaad B 00JacTH
COXPaHHOCTH OKpY:Karolel cpe/ibl, INIAHUPOBAHUS IMOCTYIKOB U OLIEHKA MX BO3MOKHBIX MOCIEICTBUI
JUTSI OKPY’KAFOIICH Cpebl, OCOZHAHUEM TII00aTbHOTO XapaKTepa dKOJIOTHUECKHX MPOOJIeM U MyTeH ux
pelieHus;

8) amanTanus K M3MEHAIOLIUMCS YCJIOBUSIM COIHAIBLHOM U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEOINPEACIEHHOCTH, NOBBIIIEHUIO YPOBHSI CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATebHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y IPYTUX JTIOJIEH,
MpHOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;

HEO0OXOMMOCTHIO B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM UnCiie HOPMYIUPOBATH UJICH, TIOHATHS,
TUMOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh JE(MUITUTHI
COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIUIO KaK
BBI30OB, TPEOYIONINN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS U JeHCTBUS, (HOPMYITUPOBATh
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.



METANPEMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

BBIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, IOHSITHIA,
OTHOWICHUHA MEXAY TMOHATHSAMH, (OPMYJIUPOBATH ONpEACICHUS MOHATHH, yCTaHABIWBAThH
CYLIECTBEHHBI MpPHU3HAK KJIAacCU(UKALUM, OCHOBAaHUS Uil OOOOIICHHUS WM CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYITHPOBATH U MPEOOPA30BBIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TNPOTHUBOpeuusi B (hakTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPXKIEHUSX, IpeliaraTb KPUTEPHHU JJIs BBIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€IyKTUBHBIX U UHAYKTUBHBIX YMO3aKIOUYEHUH,
YMO3aKJIFOUEHHUH 110 aHAJIOTHH;

pa3duparp J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpSMBbIE U OT MPOTHBHOTO), MPOBOAUTH
CaMOCTOSITENTLHO HECTIOKHBIE TOKA3aTeIbCTBA MaTeMaTHUYECKHUX (DaKTOB, BEICTpANBaTh apryMEHTAIHIO,
MPUBOANUTH TPUMEPBI U KOHTPIIPHMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOHMpATh CIIOCO0 pelieHus yueOHOU 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HanboJee MOAXOIAIMUN ¢ y4ETOM CAaMOCTOSTENIFHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue AeiCTBHA:

MCTIOJIB30BaTh BONPOCH KaK MCCIIEIOBATEIBCKUI MHCTPYMEHT NO3HAHUS, (POPMYIHPOBATH BOIPOCH,
¢bukcupyome MpOoTUBOPEYHE, MPOOIEMy, CaMOCTOATEIbHO YCTaHABJIMBATH HCKOMOE U JaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOANTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAaHY HECJOXKHBIM SKCIEpUMEHT, HeOOJbIIoe
MCCIICIOBAHHE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTEeMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 00BHEKTOB
MEXy CO0OI;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIEHHSI ¥ BEIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOACHNS,
UCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHHIA;
IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MTPOLIECCA, a TAKXKE BBIABUTATh MPEIIOI0KEHUS O €r0 pa3BUTUN
B HOBBIX YCJIOBMSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISATh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAIMM, JaHHBIX, HEOOXOIUMBIX IS pPEIICHUS
3aJ1a4y;

BBIOMpATh, AaHATM3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETHPOBATH HH(POPMALIUIO PA3IHMUYHBIX BUI0B
1 (GopM IpeCTaBICHNUS;

BBIOMpaTh (GopMy MpeAcTaBleHUs WH(GOPMALMKM U WILIIOCTPUPOBATh pellaeMble 3aJadyd CXEMaMH,
auarpaMMmaMM, HHOM rpadukoil 1 ©X KOMOMHALMSIMU;

OLIEHUBATh HAAE&KHOCTb HMHPOPMALMM 1O  KPUTEPUSM, NPEUIOKEHHBIM  YUUTEIEM  MIIHU
c(OpMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIC JeHCTBHA:

BOCIPUHUMATh U (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBHUSIMH U IEJIIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS
10 XOJly PEIICHU 3a/1a4l, KOMMEHTUPOBATh MOJMYUEHHBIN pPe3ysIbTarT;

B XOJie OOCY)XIEHMs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl, MPOOIEMBbI, peraeMoi
3a/lauM, BbICKA3bIBaTh MWJIEW, HAlIEJICHHbIE HAa TOUCK pPEIIEHHUS, COMOCTaBISATh CBOU CYXICHHS C
CYXJIEHUSIMH JAPYIHMX YYaCTHUKOB JAMajora, OOHAapyXHMBaTh pa3jIMuUe W CXOJCTBO IO3UIMHA, B
KOPPEKTHOH (opMme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEJICTABIIATh PE3YJIBTAThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA, CAMOCTOSATEIBHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 33a4 MPE3EHTALNN U OCOOCHHOCTEN ayIuTOPUH;
MOHMMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAHIHONW M MHIMBUAYAJIbHOW pabOTHI MpU pELICHUU
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;



IPUHUMATh II€JIb COBMECTHOM [JESATEIbHOCTH, IUIAHUPOBATH OPraHMU3ALUI0 COBMECTHOW paboTHl,
pacripenenats BUABI pabOT, TOTOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yiabTaT padoThl, 0000maTh
MHEHUS HECKOJIBKUX JIFOJIEH;

Y4acTBOBAaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
ApYyTHUE), BBIIOJIHATh CBOIO YaCTh PabOThl U KOOPJMHHMPOBATH CBOU ACHUCTBUS C JIPYTMMHU UJICHAMU
KOMaH/Ibl, OLIECHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINI MPOIYKT O KPUTEPHIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

CaMOCTOSITENTLHO COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 33aJadd (WIM €ro 4acTh), BRIOMpPATh CIOCOO
peleHust ¢ y4éToM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pEIIeHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3ybTaTa pelIeHus] MaTeMaTH4eCKOM
3a/1a4y;

IPEIBUJIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTH IpPU PEIICHUHU 3a/ladl, BHOCUTh KOPPEKTHUBbHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAllIEHHBIX OIIMOOK, BBIABJICHHBIX TPYIHOCTEH;
OLICHHUBATh COOTBETCTBUE pE3yJbTaTa ACSITEIbHOCTH INOCTABIECHHOW LEIHU U YCIOBUSM, OOBACHATH
IIPUYMHBI JOCTH)KEHUS M HEJOCTHXKEHUS LIeIH, HAXOJUTh OLIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

K xonity 00yuenus B 7 kjiacce 00y4Jaromuncs MoayquT CIEAYIONUE TPEAMETHBIC PE3YJIbTATHI:

Yurate uHbOpMaIUIO, IPEACTABICHHYIO B Ta0JIMIIaX, HA AUarpaMMax, MPEICTaBIsATh JaHHBIC B
BHUJIe TaOJIHII, CTPOUTH AUATPAMMEI (CTOJIOWKOBBIE (CTOIOUYATHIE) M KPYTOBBIC) 110 MACCHBAM 3HAYCHH.

OnuceiBaTh U HHTEPIPETUPOBATH PEAbHBIC YUCIOBBIEC JaHHbIE, TPE/ICTABICHHBIC B TA0INIIAX, HA
auarpammax, rpadukax.

Ucnonws3oBarh Aji1  ONHMCAHMS  JAHHBIX  CTAaTUCTUYECKHE  XapaKTEPUCTHKU:  CpEJIHEe
apudmeTnueckoe, MeaHa, HauOOJbIlIEEe U HAUMEHbIIIEe 3HAUEeHUs, pa3Max.

Nwmets mipencTaBieHe O clydyailHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, GU3NYECKUX BEIHYUH,
AHTPOIIOMETPUUECKUX JTaHHBIX, UMETh MIPE/ICTABICHUE O CTATUCTUYECKOW YCTONYUBOCTH.

K koHI1y 00yueHus B 8 kj1acce 00y4aroImuiics MoIyduT caelyromue NpeIMeTHbIE pe3yIbTaThl:

W3Bnekars u npeoOpa3oBbIBaTh MH(OpMAIMIO, IPEICTABICHHYIO B BHJE TaOJMII, JuUarpamw,
rpaduKoB, MIPEICTABIATH JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpadukos.

OnucelBaTh JaHHBIE C IMOMOIIBIO CTATUCTUYECKUX IOKa3aTeNed: CpelHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITUH, B TOM 4YHCIE IO pe3yJibTaTaM
MU3MEpEeHUl U HaOII0IeHU .

HaxomuTh BeposATHOCTH Ciy4ailHBIX COOBITUH B ONBITAaX, 3Hash BEPOSITHOCTH 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMH.

Hcnons3oBarh rpaduyeckue MOICIH: IEPEBO CIYIAHHOTO DKCIIEPUMEHTA, TUarpaMMbl Dijepa,
YHUCJIOBas MpsiMasi.

OnepupoBaTh TMOHATUSMHU: MHOXKECTBO, TIOJMHOKECTBO, BBINOJHATH ONEpallMd  HaJ
MHOXECTBaMHU: OOBEIMHEHHE, IepeceueHre, MJONOJHEHHUE, IEepPEUUCHIATh JJIEMEHTHl MHOXECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

Hcnonb3oBarh rpadudeckoe MpefcTaBlIeHUE MHOXKECTB U CBSI3€H MEXAY HUMH IS OMUCAHUS
MIPOLIECCOB U SBJIEHUH, B TOM UHMCIIE TP PELICHUU 33]1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U KypCOB.

K koHIty 00yueHus B 9 kjacce 00y4aroImuiics MoIyquT CaelyIomue NpeIMETHbIE Pe3yIbTaThl:

N3Bnekaty u npeobpa3oBbIBaTh HHGOPMAIIMIO, TPEICTABICHHYIO B Pa3JIMUYHBIX MCTOYHUKAX B
BU/JIE TaOJIHII, TUarpamMmm, rpaduKoB, MPEACTABIAThH JaHHbIE B BHIE TAOIUIl, IUarpaMM, TpaduKoB.

Pemarp 3agaunm opraHu3oBaHHBIM NEepeOOPOM BapUAHTOB, a TaKKe C HCIOJb30BaHUEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.



Hcnonb30Bath onucarenbHbIe XapaKTEPUCTUKU 11 MACCUBOB YUCIIOBBIX JAHHBIX, B TOM YHCIIE
CpEIHUE 3HAUYEHUS U MEPBI paCCEUBaHMUS.

HaxomuTh 4acTOThl 3HAUEHHUNW W YacTOTHI COOBITHUS, B TOM YHCIE IOJB3YACh pe3yJibTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUM.

HaxomuTh BeposATHOCTU ciay4yailHBIX COOBITHI B M3Y4EHHBIX OMBITAX, B TOM YHCIE B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSAX UCIBITAHUN JI0 IEPBOrO yCIIEXa, B CEPUAX
ucnbiTaHui bepHysu.

HNmeTts nipeacraBiieHUE 0 CIIydalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HNwmets mpencraBieHre O 3aKoHE OOJBIIMX YHUCET KaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIly4aifHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJIE U OOIIEeCTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO 4acoB
HaunmeHoBaHue Ipak JIEKTPOHHLIE
Ne Pa3acjioB U TEM Bcer Konrp TUYECKH (unppopsie)
n/n 0JIbHBIE 06pa30BaTeJ1beIe
NPorpamMmbl 0 e
padoThI pecypchl
padoTbI
Toe1CTABICHIC bu6mmoteka [IOK
1 pel T 7 2 https://m.edsoo.ru/7f415f
JAHHBIX
dc
o —— bu6mmoteka [IOK
2 . 8 1 https://m.edsoo.ru/7f415f
CTAaTUCTHUKA dc
Crvuaiinas bu6mmoteka [IOK
3 yd 6 1 https://m.edsoo.ru/7f415f
M3MEHYUBOCTh dc
Bgenenue B Teopuio Bubmoreka HOK
4 A p 4 https://m.edsoo.ru/7f415f
rpacdoB
dc
BepositHOCTS 1 bubnmnorexka HOK
5 Y4acTOTa CIIy4aifHOTO 4 1 | https://m.edsoo.ru/7f415f
COOBITHS dc
O06001menHue, bubmuorexa [JOK
6 CHCTEMATU3aLHA 5 2 https://m.edsoo.ru/7f415f
3HAHUN dc
OBIIEE KOJIMYECTBO 34 9 5
YACOB 110 ITPOI'PAMME
8 KJIACC
KoaudecTBO yacoB
HauMeHnoBanue K TIpak JIIeKTPOHHLIE
? a3/1eJI0B M TeEM o > (uugposere)
n/n pasi Beero POTRHBL THHECKH o0pa3oBaTejibHbIE
NporpamMmblI e e
pecypchl
padoTrsl  padoTHI
IToBTOpEeHue kypca 7 bubnnorexa LIOK
P yp 4 https://m.edsoo.ru/7f417f
KJacca b2
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OnucarenpHas Bbubnuoteka LIOK
2 CTATUCTHKA. 4 https://m.edsoo0.ru/7f417f
PacceuBanue maHHBIX b2
bu6nuoreka [JOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BeDOSTHOCTE bu6nuoreka [IOK
4 P 6 https://m.edsoo.ru/7f417f
CIIy9aifHOTO COOBITUS b2
BBenenue B Teopuro Bubmorexa ITOK
5 A P 4 https://m.edsoo.ru/7f417f
rpacdoB b2
CorvaaitibLe bu6nuoreka [IOK
6 yd 8 https://m.edsoo.ru/7f417f
CcOOBITUSA b2
O0o001eHue, bu6nuoreka [IOK
7 cUCTEMATU3ALUSA 4 2 https://m.edsoo.ru/7f417f
3HAHUI b2
OBLIEE KOJIMYECTBO 34 5
YACOB I10 [TIPOTPAMME
9 KJIACC
DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB u KoauuectBo
Ne ni/m (undposbie)
T€M MPOrpaMMbl 9aCcoB o6
pa3oBaTejibHbIE
pecypcsbl
bubmmoteka [IOK
1 Tosropenne kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
Bubmnoreka [IOK
2 DJIEMEHTBI KOMOMHATOPHKH 4 https://m.edsoo.ﬁ/7f41a302
bu6mmoteka [IOK
3 I'eomeTpuueckas BEpOSATHOCTh 4 https://m.eds00.ru/7f41a302
bu6mmoteka [IOK
4 Hcnerranms beprynin 6 https://m.edsoo.ru/7f41a302
5 CrnyyaiiHas BeIUYnHa 6 Bubmorexa IJOK
i © https://m.edsoo.ru/7f41a302
bu6mmoteka [IOK
6 Obobmene, KOHTpOIH 10 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 34

I[TPOI'PAMME
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