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HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PPOBOM MHUpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOYKU 3PEHUS MPAKTUUECKUX MPHIOKCHHUH, TaK
¥ UX pOJU B 00pa30BaHUU, HEOOXOIUMOM KaKJIOMY 4eloBeKy. Bo3pacraeT uucio
npodeccuii, Mpu OBIAJEHUN KOTOPBIMU TpeOyeTcsi Xxopolas 0a3oBasi MOJArOTOBKA
B 00JacTH BEpPOSITHOCTH W CTAaTUCTHKH, TakKas IIOATOTOBKA Ba)KHA IS
MIPOIOJDKEHUST 00pa30BaHM M JIJIs YCIICITHON TPO(EeCCHOHATBLHON Kaphephl.

Kax b1l 4etoBeK MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMEIOIITUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O TIPHHSATHS PEIICHUS B YCIOBHUSIX HEJIOCTATKA
WM U30bITKa MHOOPMAIIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

MMeHHO TO3TOMY OCTpO BCTalma HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOydarommuxcs GyHKIHOHATBHY IPAMOTHOCTb, BKJIIOUYAIOIIYIO B ce0s B KAUCCTBE
HEOTHEMJIEMOM  COCTABJIAIOIICH yYMEHHUE BOCIHPHHMMATh W KPUTHYCCKHU
aHAJM3UPOBATh MH(POPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTMX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
NPOU3BOIUTh MPOCTECHUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPUHIIMIIAMU cOOpa, aHallu3a U
NpeJICTaBlIeHUsT JaHHBIX M3 PA3IMYHBIX cep KU3HMU O0IIecTBa W TOCYAapCTBa
npuoOIIaeT oO0yyaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHU3aluu nepebopa M mojcyéra yucia
BapUAaHTOB, B TOM YHCJI€ B IPUKJIAJAHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maét MaTeMaTHYeCKuil yHIaMeHT IS (GOPMHUPOBAHUS KOMIICTEHIIUHA B
obnactu mHOOPMATHKN U MUPPOBBIX TEXHONOTUU. [Ipy M3ydeHUN CTATUCTHUKH H
BEPOATHOCTU OOOTAIAIOTCS TPEACTaBICHUS OOY4YaIOIMMUXCA O COBPEMEHHOM
KapTUHE MHUpPAa U METOAAaX €ro ucciefoBaHusi, GOpMHUpPYETCs MOHUMAHHE POJIU
CTaTHCTHKHU KaK UCTOYHHKA COI[MATBHO 3HAYMMOU HH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM C MaHHBIMU HEISMU B CTPYKTYpE MPOTPAMMBI y4yeOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIIEICHBI
CIIEYIONINE COJepXKaTeIbHO-MeToAndeckue auHuM: «lIpencraBnenvue MaHHBIX |
ommcareNlbHas CTAaTUCTUKA», «BeposATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M ONMUCATENIbHAS CTATUCTHUKAY
CIY’)KUT OCHOBOW st (pOPMHUPOBAHUS HABBIKOB pabOTHI ¢ WHMOpMAIMeil: ot
YTCHHWs] W WHTEPHpeTaluy HWHPOPMAIWK, TPEACTABICHHOW B TaOiMIax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHalu3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHCTUYECKUX XapaKTePUCTUK CPEIHUX H PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydYarolmUecs Y4aTCs CUYHTHIBATH W WHTEPIPETUPOBATH



JaHHbIE, BBIIBUIaTh, apryMEHTUPOBATh U KPUTHUKOBATh NPOCTEUIINE TUIIOTE3bI,
pa3MBIIUIATh HaJ (HAaKTOpaMH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, M OLIECHHUBATh HX
BJIUSIHUE HA PaCCMAaTPUBAEMbIE BETUUMHBI U MIPOLIECCHI.

NHTYyUTUBHOE MNPENCTABICHUE O CIy4alHOW W3MEHYMBOCTHU, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUW CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM JJIA
U3Y4YEHHUs] TEOPUM BEpOSTHOCTEW. bosblioe 3HAaueHHE HUMEIOT NPAKTHYECKUE
3aJl1aHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCA KaK Mepa MpaBIONON00Ms CIy4yaHOTO
coObrtus. [lpm wu3ydeHuun yuyeOHOro Kypca oOyyarolmuecs 3HaKOMSTCS C
OPOCTEHIIMMU  METOJIaMHM  BBIYMCJIEHUSI  BEpPOSITHOCTEM B Ciy4ailHBIX
HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMH AJIIeMEHTapHBIMU UCXOJIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, MO3BOJIAIOIIMMHU CTaBUTh U peniaTh O0OJee CIOXKHbIE
3ajauyn. B yueOHBIM Kypc BXOAST HayalbHbIE TPEJICTABICHUS O CIy4alHbBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBAMHM M OCHOBHBIMH OTIEPALMSIMU HAJ MHOXKECTBAMH, PACCMaTPUBAIOTCS
npUMepbl TPUMEHEHUS IS pelieHusl 3a/ad, a TakKe MCIOJIb30BaHUS B JAPYTHX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax usyuaercs y4eOHbI Kypc «BeposTHOCTh M cTaTHUCTHKa», B
KOTOpbIA  BXOHAT paznenbl: «lIpeacTaBneHne [aHHBIX W ONMUCATEIbHAs
CTaTHCTHKa», «BepoaTHOCTb», «JeMeHThl KOMOWHATOpUKH», «BBeigeHue B
TEOpHIO rpadoBy.

Ha usyuenne yueOHOro Kypca «BeposSTHOCTh M cTaTUCTHKa» OoTBOAUTCS 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kimacce — 34 gaca (1 yac B Heneno).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

[IpencraBienne JaHHBIX B BUAE TaOJIUL, AUAarpamm, rpadukoB. 3anoHEHHUE
TaOJMUI, YTEHWE U TMOCTPOCHUE auarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpauKoB peasibHbIX MpoueccoB. M3pneyenue uHdopmaiuu u3
aUarpaMM U TaOJIMILL, UCTIONb30BAaHUE U MHTEPIIpETAlusl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpeAHee apudMeTHyecKoe, MeIHuaHa, pa3max,
HauOoJbIIee M HAaWMEHbIEEe 3HAUEHHs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4ailHbIil SKCIIEpUMEHT (OMBIT) U CchydailHoe coObITHE. BeposaTHOCTH U
yacTtoTa. Poib ManoBepoOsATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B oOmiecTBe. MoHeTa u urpajibHas KOCTb B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpeacrtaBnenne o cBsizHoctu rpada. Lenu m nukiel. Iyt B
rpadax. O6xon rpada (sumepoB myTh). [Ipencrabienre o0 OpHUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momMoIso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOXKECTBAMH: OO0bEIMHEHUE, TepeceueHue, nomnoiaHeHue. CBoiicTBa omeparuit
HaJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PaCIpEeAEeIUTEIbHOE,
BKIItOUeHus. Mcrnonp3oBanue Tpaduueckoro TMPEeACTABICHUS MHOMXKECTB IS
OMMCaHUs peajbHbIX MPOLIECCOB U SIBIICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHusI.

DOneMeHTapHble COOBITHS clydailHOoro ombiTa. CiydaiiHble COOBITHS.
BepositHoct  coOblTuil. OnNBITBI € PaBHOBO3MOXHBIMU ~ 3JIEMEHTapPHBIMU
coObrTusiMu. CoryuaitHeiii BeIOOp. CBsI3b MEXKIYy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa JEpeBbEB: E€AMHCTBEHHOCTh IYTH, CYIIIECTBOBAHHE
BUCSYCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepmnH M uyucioMm pédep. Ilpasmio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpados.

[IpotuBononoxkueie coObiTud. Jluarpamma Oitnepa. OObeguHEHUE U
nepeceueHue coObiTuil. HecoBMecTtHbie  coObiTus. Dopmynia  CIOKEHHUS
BEPOATHOCTEWU. YCJIOBHAsE BEpOATHOCTH. l[IpaBmiio ymHOxeHus. HesaBucumsblie
coobiTuda. IlpencraBienue skcrnepuMeHTa B Bujle JepeBa. PemieHue 3amau Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBI0 JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHbIX B BUAe TaOnuuU, JAuarpamMm, rpaQuKoB,
MHTEpIpeTanns JaHHBIX. YTeHUE U MOCTpOEHHUE Ta0MII, JUarpaMm, rpauKoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoueTaHus U YUCIO coueTaHUM. TpeyroibHUK
[lackans. Pemenue 3aay ¢ UCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposTHOCTh. CiydaliHbId BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Ycenex m Heyaaua. Cepusi UCHOBITAaHUW 1O NEPBOrO yclexa.
Cepust ucnbiTanuii bepHymun. BepoSTHOCTHM COOBITHII B CEpUU HCHBITAHUMN
bepnynn.

CiyuaiiHasi BeJMUYMHA W pacHpeJieieHHEe BEpPOSTHOCTEM. MaremaTtuueckoe
oXxumaHue u gucrepcud. [IpuMepbl MareMaTM4ECKOTO  OXHMAAHUSA — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHUS BEIWYMHBL. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUHI
bepuynnny.

[lonstue o 3akoHe OonblIMX yucenl. VM3MepeHne BepOSTHOCTEH C MOMOIIBIO
gacToT. Posib 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA 1POI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTUKOB M POCCUMCKOM MAaTeMaTH4ECKOW IIKOJbI, K HCIOJIB30BAHUIO 3TUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MAaTeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3ZAHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE B pEIICHUM IPAKTUYECKUX 3a4ad
MaTE€MAaTHYECKON HAIMpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEH JKU3HU JUIS YCIEIIHOW MpodecCHoHaIbHOMN
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUIYAIbHON TPACKTOPUM 00pPa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJlad, PEIICHUH, PacCyXIEHUH, YMEHUIO BHUAETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O TO3HAHMA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHUEM MAaTEeMaTHYECKONM HayKd Kak cdepbl UeIOBEYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JJIS Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1Ar OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHHE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHU, NPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU Uil pelieHus 3ajay
B 00JACTHM COXPAaHHOCTU OKPY’KaIOIIEeH cpeibl, IUIAHUPOBAHUSA IMOCTYNKOB H
OLICHKM HMX BO3MOKHBIX TMOCJEICTBUM I OKPY>KaIOIIEeH Cpeibl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIBHOW M MPUPOAHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YUYUTBhCS y JPYrux Jojiel, mpuoOpeTaTh B COBMECTHOM MESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Joruueckue AecTBUA:

e BBISBJISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPH3HAKU MAaTEMAaTUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHWA MEXIy MOHATUSAMHU, (DOPMYyIUPOBATH
OTIpENIeICHNs] ~ TIOHATHM,  YCTAHABIWMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKaIMi, OCHOBAHUS MJisi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIPHUHHMATHh, (OPMYIUPOBATH M  MPEOOpPa30OBBIBATH  CYXKICHHS:
yTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CAWHWYHBIC, YacCTHBICE MW 0OIIHe,
YCIIOBHEIE;



e BBIABISATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aHMOCBS3H u
npoTUBOpeursi B (akTax, [JaHHBIX, HAONIOJEHUSX H YTBEPKICHHUSIX,
npearaTh KPUTEPUH JIJIsl BBIABICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;

e J€NaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (MpSAMBIE U OT
NPOTHBHOTO), MPOBOJIUTH CAMOCTOSATEIHHO HECIIOXKHBIE TOKa3aTelbCTBA
MaTeMaTH4ecKuX (HakToB, BBICTpaMBaTh AapryMEHTAIMIO, TMPUBOANUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh crnoco® pemieHus ydyeOHOM 3adaud (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIICHHWs, BHIOMpATh HAWOOJEe MOAXOMAMMA C Yy4ETOM
CaMOCTOSITETTLHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA:

e HCIIOJIB30BATh BOMPOCHI KaK HCCIIEIOBATEIBCKH WHCTPYMEHT TO3HAHUSA,
GopMynupoOBaThH BOIMPOCH], (HUKCHPYIONINE MPOTHBOpEYHE, MPOOIIeMy,
CaMOCTOSITETTFHO ~YCTaHABIMBaTh HMCKOMOE U JaHHoe, (opMHpOBaThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

e TIPOBOAUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e CaMOCTOATENTHHO (OPMYIMPOBATh O0OOIIEHUS W BBIBOJBI MO pe3yjbTaTaM
NPOBEIEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

e TPOTHO3UPOBATH BO3MOKHOE pA3BUTHE IIPOIIECCa, a TaKXKe BBIIBUTAThH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBIABJISTH HEJAOCTATOYHOCTh W HM30BITOYHOCTH WHGOPMAIMHU, TaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUs 3a/1a4H;

e BBIOMpATh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

o BbIOMpaTh (opmy mpenctaBieHuss UHPOPMANMM W WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXeMaMH, JuarpaMMaMM, HMHON Tpadukoil M uxX
KOMOMWHAIIHSIMU;

e OLIEHUBATh HAAE&KHOCTh HMHOOPMALKMU TIO KPHUTEPHSIM, MPEATIOKEHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

e BOCIPUHUMATH U (HOPMYIHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU
U LENSAMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B XOJIe¢ 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBI,
po0JIeMbl, peraeMoi 3ajaun, BbICKa3bIBaTh UJECH, HAICJICHHbIE HA MOMCK
pElIeHMs, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU APYrHX
YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3IMuUM€ U CXOJCTBO MO3UIUH, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKEHUS;

e TPEJCTABIATH PE3yJbTAThl PEIICHUS 3a/1a4y, SKCIEPUMEHTA, UCCIIEI0BAHNUS,

IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ YUETOM 3a/1a4
pe3eHTAIlMi U 0COOCHHOCTEN ayIUTOPHH;

e INOHMMATh M UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHONW U WHIUBUIYAIbHOU
paboThl MpHU pelIeHnH Y4eOHbIX MATEMATUUECKHUX 3a/1a4;

e NPUHUMATH 1I€JIb COBMECTHOMN NEATEIbHOCTH, IJAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapHUBATHCH,
00CYXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e y4YacTBOBaTb B TIpynmnoBbiXx (opmax paboTel (0OCyXIeHus, OOMeH
MHEHHSIMH, MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOM JEMCTBUS C JPYrUMH YJ€HAMH KOMAaH[BI,
OLIEHHMBaTh KAayeCTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIe yHHBepcalbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, allTOPUTM pELICHHs 3a1adu (WIH €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U pe3ysibTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

e MPEABUACTHh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a7a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJCHHBIX OMNOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTH MOCTABICHHOW LEIHA U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalLUIO, NPEICTABICHHYIO B TaOiMIaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BUJE TaOJUIl, CTPOUTH AUATPAMMBbI (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUM.

OnuceiBaTh W UHTEPIPETUPOBATH  PEAJTbHBIC  YHUCIOBBIE  JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh MJisi ONUCAHUA JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudMeTHueckoe, MeauaHa, HauOoJblllee W HAWMEHbIIEE 3HAYCHUS,
pazmax.

NmeTs mpencraBieHue O CiydyailHOM HM3MEHYMBOCTHM Ha NpUMEpax IIEH,
bU3MYEeCKUX BEIWYWH, aHTPONIOMETPUYECKUX JaHHBIX, UMETh MPEIICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh HHQPOPMAIMIO, TPEACTABICHHYIO B BHJIEC
TaOIUI, AUarpamMm, TpauKoB, MPEICTABIATh JaHHBIE B BUE TaOIHIl, JUArPaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C TMOMOIIBIO CTATUCTUYECKHX MOKa3aTeNel: CpeIHUX
3HAYEHUI U Mep pacceuBaHus (pa3Max, JUCIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTh BEpOSITHOCTH CIyYaliHBIX COOBITUH B OMBITaX, 3HAsl BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSIMHU.

Hcnonb3oBaTh rpaguyeckue MOJENIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOKECTBO,  BBIIIOJIHATh
omepanuyd HaJ MHOXECTBAMH: OOBEIWHEHUE, TIEpPEeceueHue, IOMOTHEHHE,
MIEPEUUCIISITH 3JIEMEHTHI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTABICHUE MHOXXECTB W CBSI3€M MEXIy
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a/1a4 U3
JIPYTUX y4e€OHBIX MPEIMETOB U KYPCOB.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekatp u mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEIACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISAThH
JAaHHBIC B BHJIC TAOIMII, TUarpaMm, IpauKoB.



PemaTte 3amaum OpraHM30BaHHBIM IEpEeOOPOM BApUAHTOB, a TaKKE C
MCII0JIb30BAaHUEM KOMOMHATOPHBIX NMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHUM M 4acTOTHI COOBITHS, B TOM YHUCIE MOJb3YAChH
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHHUI U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTU CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OIbITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEPHUAX
UCIIBITAaHUH J10 IIEPBOr0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysuin.

Nmerp mnpencraBieHue O CIydaHOM BEJIMYMHE U O PaCHpPEACICHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHuE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! llpecTaBieHAe AaHHEIX ! 0 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OnmcaTenbHas CTaTUCTHKA 8 0 1 httos://m.edsoo.ru/7FA15fdc
. bubmuorexa [JOK
3 Cotydaiias H3MCHIMBOCTE 6 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezerne B TeopHio rpagos 4 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YyacToTa CIy4aitHOTO 4 0 1 bubnuoreka [JOK
COOBITUSA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enre, cucTeMaTH3aus 3SHaHUH 5 2 0 httos://m.edsoo.ru/7fA15fdc
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Hosropene kypea 7 iacca 4 0 0 https://m.edso0.ru/7f417fb2
9 OnmcarenpHas cTaTUCTHKA. PaccenBanme 4 0 0 bubmmoreka [IOK
JTAHHBIX https://m.edso0.ru/7f417fb2
bu6moreka [IOK
3 Muowectsa 4 0 0 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposTHOCTE cltydyaltHOTO COOBITHS 6 0 1 httos://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
> Beezerne B TeopHio rpagos 4 0 0 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiusie coObrrus 8 0 0 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o001enre, cucTeMaTH3aus 3SHaHUH 4 2 0 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 HosTopenue kypca 8 knacca 4 0 0 https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 DTIEMEHTEI KOMOMHATOPUIKH 4 0 1 https://m.edsoo.ru/7f41a302
3 T'eoMeTpudeckass BEpOSITHOCTh 4 0 0 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Hemprranus bepryuim 6 0 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
S Coryuainas BenMaMHa 6 0 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenue, KOHTPOIE 10 1 0 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

JIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ec1f8

bu6mmoreka [IOK
https://m.edsoo.ru/863ec324

bubmmoreka [IOK
https://m.edsoo.ru/863ec78e

bub6mmoreka [IOK
https://m.edsoo.ru/863ed18e

bub6mmoreka [IOK
https://m.edso0.ru/863ed602

bu6nmoreka [IOK
https://m.edsoo.ru/863ed72e

bu6nmoreka [IOK
https://m.edsoo.ru/863ed846

bubmuorexa [JOK
https://m.edsoo.ru/863ed846

bubmuorexa [JOK
https://m.edsoo.ru/863edb3e

bubnuoreka [JOK
https://m.edsoo.ru/863edcba

bu6nuoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a

https://m.edsoo.ru/863ee07a

bubnunorexa [JOK
https://m.edso0.ru/863ee390

bubmuoreka [JOK
https://m.edsoo.ru/863ee4bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ee69c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/863ee9d0

bu6mmoreka [IOK
https://m.edsoo.ru/863eeelc

bu6mmoreka [IOK
https://m.edsoo.ru/863eecc8

bu6mmoreka [IOK
https://m.edsoo.ru/863eef52

bu6nmoreka [IOK
https://m.edsoo.ru/863efOba

bu6nmoreka [IOK
https://m.edsoo.ru/863ef236

bubmuorexa [JOK
https://m.edsoo.ru/863ef3b2

bubmuorexa [JOK
https://m.edsoo.ru/863ef4d4

bu6nuoreka [JOK
https://m.edsoo.ru/863ef646



https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

bubmunorexa [JOK
https://m.edsoo.ru/863ef8a8

bubmuorexa [JOK
https://m.edso0.ru/863f0186

bubnuorexa [JOK
https://m.edsoo.ru/863efa24

bu6mmoreka [IOK
https://m.edsoo.ru/863efbaa

bu6mmoreka [IOK
https://m.edsoo.ru/863efecO



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET o6pa3zoBarenbnas miatdopma POII






