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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOpPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTH, KaK C TOYKH 3PCHHS MPAKTHUECKUX MPHIOKCHUH, TaK
U UX pON B 00pa30BaHWU, HEOOXOIUMOM KaKIOMY 4esoBeKy. Bo3pacraeT uncio
npodeccuii, Mpu OBIAJEHUH KOTOPBIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKA
B 00JacTH BEpPOSITHOCTM W CTAaTUCTHKH, Takas IIOATOTOBKA BaXKHA IS
MPOAOKEHUsT 00pa30BaHMsI U [Tl YCTIEITHOM MpodecCHOHAIBHOM Kapbephl.

Kaxx b1t 4esioBek OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JI7I1 000OCHOBAaHHOT'O TIPHHSATHS PEIICHUS B YCIOBHSIX HEJIOCTATKA
Wi u30bITKa MHQOpMaMK HEOOXOAUMO B TOM YHCJIE XOPOIIO ChOPMUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHHO TO3TOMY OCTpO BCTalma HEOOXOAMMOCTh c(OopMHpOBaTH Y
oOy4arommuxcs GyHKIMOHAIBHYIO IPAMOTHOCTD, BKITIOYAIOIIYIO B C€0s1 B KA4eCTBE
HEOTHEMJIEMOM  COCTaBJISAIOIICH yYMEHHWE  BOCHPHHMMATh M KPUTHYECKH
aHAM3UPOBATh MH(POPMAIIUIO, NIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHMX peallbHbIX TIPOIECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTh MPOCTEHUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMU IPHUHIIMIIAMU cOOpa, aHalIu3a U
NPEJICTABIICHUs] JAHHBIX U3 Pa3IMYHbIX cep KU3HM 00IlIecTBa U TOCyAapCTBa
npuoOIIaeT o0yyaromuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3alluu repedopa U Mmojcu€Ta yucia
BapUAHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU T€OPUHU
rpadoB co3maéT MaTeMaTHYeCKUi GyHIaMEHT JJi1 GOpMHUPOBAHUS KOMIICTCHITUN B
obnactu MHPOPMATHKN U MUGPOBLIX TEXHOJOTUU. [Ipy M3ydeHUH CTATUCTHUKH H
BEPOATHOCTH OOOTAIAIOTCS TPEACTABICHUS OOy4YaIOIIUXCSd O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaX ero HcclieqoBaHus, (GOpMHUpPYETCs MOHUMAHUE POJIU
CTaTHCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAUMMOW MHPOPMALIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU NEISIMH B CTPYKTYpE MPOTrpamMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BBIIEICHbI
CIIEYIONINE COoNepKaTeIbHO-MeToAndeckue JuHum: «lIpencraBnenue MaHHBIX H
omucareNbHAs CTATUCTUKA», «BepoATHOCTH», «IIEMEHThI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nmuann «lIpencraBneHue MaHHBIX M ONMUCATEIbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOW st (hOPMHUPOBAHUS HABBIKOB pabOTHl ¢ HWH(pOp™MaIumen: oT
YTCHHWs] W WHTEpPHpeTanuy WHPOPMAIMK, TMPEACTaBICHHOW B Ta0nwiax, Ha
auarpaMMmax W rpadukax, A0 cOopa, TPENCTaBICHUS W aHAIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapPaKTePUCTUK CPEIHUX W PACCEHBAHUS.
PaGotast ¢ maHHBIMH, OOydarmuecs y4aTcsi CUYUTHIBATH U WHTEPIPETUPOBATH



JAHHBIE, BBIIBUTaTh, apTyMEHTHPOBATh U KPUTHKOBATH IPOCTEHINNE T'MIOTE3HI,
pasMBIIUIATh HaJ (HAKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTH, U OLIEHUBATh UX
BIISIHUE HA PACCMATPUBAEMBIC BEJIMUYUHBI U IIPOLECCHI.

NHTYyUuTHBHOE NpENCTaBICHUE O CIy4alHOW HM3MEHYMBOCTH, HCCIIENOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM A
U3y4YEeHUsT TEOPUU BEPOIATHOCTEW. boisibimoe 3HaueHHWE HMEIT IIPAKTUYECKUE
3a7JaHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMMU.

[loHsiTHE BEPOSITHOCTH BBOAMTCS KaK Mepa MPaBAONOA00US CIy4yalHOTro
coObrtus. Ilpm wu3ydeHun yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJAMHM  BBIYMCIIEHUS  BEpPOSITHOCTEM B CIIy4alHBIX
JKCIIEpUMEHTAX C PABHOBO3MOKHBIMHU 3JEMEHTAapHBIMU HCXO0JIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMM, MO3BOJISIOIIMMU CTaBUTh U peuiaTh 00Jiee CIOKHBIE
3amauyn. B yudeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>KECTBAMM M OCHOBHBIMM OINEpalUsIMU HAJ MHOXECTBAMH, pacCMaTpPUBAIOTCS
npuUMepbl TPUMEHEHHs JUIsl pELICHUs 3a]lay, a TaKKE HCIOJb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpPeIMETax.

B 7-9 xnaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M cTaTHCTHKa», B
KOTOpBIA  BXOHAT pasuensl: «lIpenacraBieHne NaHHBIX U ONMCATENIbHAs
CTaTUCTUKa», «BeposTHOCTB», «OneMeHThl KOMOMHATOpuKW», «BBeneHue B
TEOPHIO TpadoBy.

Ha usyuenune yue6HOro kypca «BeposTHOCTh U cTaTUCTHKa» oTBOAMUTCA 102
yaca: B 7 knacce — 34 yaca (1 yac B Henenmo), B 8 kiacce — 34 ydaca (1 ygac B
Heneno), B 9 kiacce — 34 yaca (1 yac B Henemto).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMAarpamm, rpadukoB. 3amoTHEHHE
Ta0NUIL, YTEHUWE M TMOCTPOEHUE AuarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHne rpadikoB peabHBIX MPOIECCOB. V3BneueHne napopMannm u3
JarpamMM U Ta0Jul, UCIIOIb30BaHUE U UHTEPIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HanOoOJIbIIIeE W HAaWMEHbBINIEC 3HAYCHWsS Habopa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM M3MEHYUBOCTH.

Crny4ailHblil 5KCIIEpUMEHT (OMBIT) M ciydailHoe coObiThe. BepoaTHOCTh U
yacToTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKHU JTOCTOBEPHBIX COOBITUN B MPUPOJIE
1 B obuiectBe. MoHeTa U UrpajnbHasi KOCTb B TEOPUH BEPOSITHOCTEM.



I'pad, Bepmmna, pebpo. Crenenp BepumnHbl. Yuciao pébep um cymmapHas
creneHb BepiiuH. [IpencrtaBnenune o cBs3HocTu rpada. Llenu u mmxnsl. [lytu B
rpadax. O6xon rpada (vitiepoB myth). IlpencraBienue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3ana4d ¢ noMouIb0 rpados.

8 KUIIACC

[IpencraBnenne n1aHHBIX B BUJIE TaOJUIl, TUarpaMM, rpad)ukoB.

MHOXeCTBO, dJIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Haj
MHOKECTBAMH: OObEMHEHUE, TepeceueHue, aonoigHeHue. CBoiicTBa omepanuii
HaJ MHOXKECTBAMU: IEPEMECTUTEIBHOE, COYETATENIbHOE, paCIpeAeIUTEIbHOE,
BKIItOUeHUs. Mcmonb3oBaHue rpaduueckoro MPEACTaBICHUS MHOMXKECTB IS
OMHCaHUs peajbHbIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. J[Mcmepcusi U CTaHIApTHOE OTKIOHEHHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHuUsl.

DOneMeHTapHble COOBITHS  ciiydaiiHOro ombiTa. CiydailHble  COOBITHSI.
BepositHoct  coObiTuii. OnBITBI ¢ PaBHOBO3MOXXHBIMU  JIEMEHTapPHBIMU
coopiTusaMu. CrnydaitHbiii BEIOOP. CBsI3b MEXIy MaJOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoicTBa J1€peBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YHCIOM BepIIMH M 4ucioMm pédep. IIpaBuio
yMHOKeHus. Pemenue 3aay ¢ momoIsio rpados.

[IpoTuBomnosnioxkHbie coObiTHsA. [uarpamma Dittepa. OObeIUHEHHE W
nepecedeHne coObiTuil. HecoBmecTHble  coObITHs. Dopmyna  CIOKEHHUS
BEPOSITHOCTEN. Y CIIOBHAsg BEPOSTHOCTh. lIpaBuino ymHoxkeHusa. HezaBucumbie
coObrtus. IlpencraBienue skcrepuMeHTa B Bujie JAepeBa. Pemienwe 3amad Ha
HaXO0XJICHUE BEPOATHOCTEH C TIOMOIIBIO JIepeBa CIy4ailHOTO SKCIEPUMEHTA,
auarpamm Ditniepa.

9 KJIACC

[IpencraBinenne naHHBIX B BUjAe TaOmuI, aAuarpamMm, TpaduKoB,
WHTEpIpeTanus JaHHBIX. UTeHHe u mocTpoeHne Tabaull, ruarpamm, rpad)ukoB 1o
pealbHbIM JAHHBIM.

IlepecrtanoBku u akropuan. Coyetanuss U 4yucio couetanuii. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eometpudeckass BeposTHOCTh. CiydalHBI BBIOOP TOYKM W3 (QUTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.



Hcnbitanne. Yenex m Heyaada. Cepus HCIBITAHWM 1O INEPBOTO ycHexa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTH cOOBITUH B CEpPUM HUCHBITAHUM
bepnyinu.

CiyvaiiHasi BeJIMYMHA W PACIpEelelIiCHHE BEpOSATHOCTEN. MaremaTuueckoe
oXuzgaHue U gucnepcus. lIpuMepbl  MareMaTHYeCKOro  OXHUAAHUA — Kak
TEOPETUUYECKOI'0 CPEIHEr0 3HAUYCHUS BEJIMYMHBI. MareMaTuyecKkoe OXUAAHUE U
OUCIIEPCUSl  CIyYallHOM BEJIHWYMHBI «YUCIO YCIIEXOB B CEPUM UCIBITAHUU
bepnyum».

[lonsitue o 3akoHe OOJbIIMX yucend. M3MepeHne BeposSTHOCTEN C MOMOILBIO
yacToT. PoJib 1 3HaUeHHe 3aKOHa OONBIINUX YHUCEI B MPUPOJE U OOLIECTBE.

IINTAHUPYEMBIE PE3VYJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PpPe3yJibTAThl OCBOCHHS MPOTPaMMbl Yy4eOHOTO Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPaKTEPUYIOTCS:

1) naTpuoTHYEeCKOe BOCTIMTAHME:

NPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY H©  HACTOSIIEMY POCCHICKON
MAaT€MaTHK{, 1EHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTeMaTUKOB U POCCHUMCKONM MATEMAaTHYECKOW IIKOJIBI, K HMCIIOJIb30BAaHUIO ITUX
JTOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaIaHCKoe U 1JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Tpak/laHWHA U pealli3alliil ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp rpa)xJaHCKOro oOuiectsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKIACHUIO 3TUYECKHUX MPOOIIeM, CBI3aHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAyKd, OCO3HAHHEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHUsA Ha TPOTSHKEHUU BCEW JKM3HHU JJISl YCMEMHOW MpodhecCHOHATBHOM
JESTENHPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS M )KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PELICHHH, pacCyXICHUW, YMEHHUIO BHUJIETbH
MaTeMaTU4YeCcKrue 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTaluel B JIEATETbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MATEMAaTHYECKOM HAyKH Kak cQepbl YeI0BEYEeCKOU
JEeSTENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH IS PA3BUTUS LIMBHIM3ALUH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJCcTBOM
NO3HAHUSI MHpA, OBJAJEHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuveckoe BocnuTraHue, GOopMHPOBAHHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 (JIAT OOy YHs:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYEeCKHUE 3HAHUSI B MHTEpPECax CBOETo
3I0pOBbS,  BEJIEHHUA  3JI0pOBOro  oOpa3a KHM3HM  (3I0pOBOE  TUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa peQIIEKCHUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaIMel Ha MPUMEHEHNE MaTeMaTUUYEeCKUX 3HAHUM /I PEIICHHs 3a7a4
B 00JIaCTH COXPAaHHOCTU OKpY’KAIOIIEeW Cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUI MJisi OKPYXKAaIoIIed Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX IPOOIeM U MyTeH UX PEIICHHUS;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHAM COLNMAJIbHON U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEIACIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESITEIBHOCTh, B TOM UYHCIE
YMEHHUE YUYUTHCA y JAPYTUX JIIOJAEH, NMPUOOpEeTaTs B COBMECTHOM JESITEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupOBaTH UEH, TOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHHUs] W JCUCTBUS, (OPMYyIUpPOBaTH W OICHUBATH PHUCKU H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.



METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBHUS

Ba3oBble JJornuecKkue 1edcTBUA:

BBISIBIIATh UM XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKHM MAaTEMaTHYECKHX
OOBEKTOB, TOHSATHI, OTHOWIEHUH MEXIy TMOHATUAMHU, (HOPMYINPOBATH
OTpeAeNeHUs]  TMOHSATHH, yCTaHAaBIWBATh  CYIIECTBEHHBI  MPHU3HAK
KjJaccu(uKalu, OCHOBaHUS MJii OOOOILIEHHS W CpPaBHEHMS, KPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (OPMYIUPOBaTH M  NPEOOpPA3OBHIBATH  CYXKICHHUSA:
yTBEpAUTEIbHBIE W OTpPHUIATENbHBIC, CIWHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM  H
npoTuBopeurss B (akTax, JAaHHBIX, HAONIOJECHUSX H YTBEPKICHUSAX,
npeyIaraTh KPUTEPHUH ISl BBISBICHUS] 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHNI;
JieNiaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTHBHBIX |
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
POTUBHOIO0), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHbBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBATh aApPryMEHTAIMI0, TPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBLIOMpATh CIOCOO pelreHus ydeOHOW 3adadd (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIICHHs, BBHIOMpATh HauWboJee TOMXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbie ucciieoBaTeJLCKUE JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHBOPEYHE, MpodIemMy,
CaMOCTOATETIbHO YCTAaHABIMBATh KCKOMOE | JaHHOe, (opmMupoBaTh
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIUIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITEIPHO COCTABICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTUYEeCKOro 0OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
CaMOCTOATEIHLHO (POPMYIHPOBATH O0OOIIEHNUS W BBIBOJBI 1O pe3yabTaTaM
POBEIEHHOTO HAOIIO/IEHNs, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE TMpOIECCa, a TAKKE BBIJIBUTATH
MIPEATOI0KEHHUS O €TO Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a]aUH;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPENCTABICHUS;

BbIOMpaTh (QopMy MpeAcTaBieHHs HHPOpMAUUMKU U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMu, [IuarpaMMaMmH, HWHOM Tpadukoil u ux
KOMOUHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHUSIM, MPEITIOKEHHBIM
yuuTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe 1eiiCTBHUSA:

BOCIIPUHHUMATh U ()OPMYITUPOBATH CYKJECHUS B COOTBETCTBUU C YCIIOBHIMU
U LEJSIMHU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOKO TOUKY 3PCHUS
B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JIaBaTh MOSCHECHHS 0 XOIy PEIICHUS
3aJ1ayu, KOMMEHTUPOBATh MOTYUYECHHBIN pE3ysIbTaT;

B X07I¢ OOCYXX/JICHHUS 3a/1aBaTh BOIPOCHI MO CYIIIECTBY OOCYKIaEMOM TEMBI,
poOJIEMBI, PEIIacMO 3a/Ja4d, BBICKAa3bIBaTh MJICH, HAIlCJICHHBIC HAa TTOUCK
pEIICHMS, COIMOCTAaBJIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIMAJiora, OOHApY)XHMBAaTh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHO hopme GpopMyTHpoBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJCTaBIATh  PE3yNbTaThl  PEIICHUS 3a1auH, IKCIIEPUMEHTA,
MCCIICJIOBAHMUS, TIPOCKTA, CAMOCTOSITETTFHO BBIOUPATh OopMaT BHICTYILICHUS
C y4€TOM 3aJ1a4 MPEe3CHTAINN U OCOOCHHOCTEH ay T TOPHUH;

NIOHUMAaTh U UCIIOTh30BaTh MPEUMYIIIECTBAa KOMaHIHOW W WHAWBHUIYIbHOM
paboOTHI NP PEIICHUH YICOHBIX MAaTEMATHYECKUX 33/1a4;

NPUHUMATh 1IeJIb COBMECTHOW ACSITEILHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pacmpenesisiTh BHUABI pabOT, JJTOroBapUBATHCA,
00CyXIaTh MPOIECC M Pe3yabTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKHX
JIOJICH;

y4acTBOBaTh B TPYyNmoBBIX ¢opMax paboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE MITYPMBI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOW JEUCTBUA C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMIMKA MPOAYKT IO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryasiTUBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

CamMoopranusanus:

CaMOCTOSITEILHO COCTAaBIISITh IUIAH, aJITOPUTM pEIICHHUsS 3aJadyd (UJId ero
4acTh), BBIOMpATh CHOCOO pEIIeHHs ¢ YUYETOM HMEIOIIUXCA PECYpPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTb U KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaAMOMPOBEPKH, CAMOKOHTPOJISI MPOIIEcca U pe3ysibTaTa
pelIeHUs MAaTEMATUYECKOW 3a]1a4u;

e TNPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTUBBHI B JACSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBUE PE3YJbTaTa ACATEIHLHOCTU MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKCHHUS WM HEJOCTIKCHHS 1IeTH,
HAXOJIUTh OITUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydenuss B 7 KJacceoOyJaromUics TMOTYYUT CICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMAlLUIO, MPEJICTABICHHYIO B TaONMIAX, Ha Jguarpammax,
NPEJICTABIATh JIaHHbIE B BUJE TaOJHI], CTPOUTH AUArpaMMbl (CTOJIOMKOBBIC
(cTonb4aThie) U KPYTOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh MW HUHTEPIPETHPOBATH  pPEAJIbHBIE  YHCIIOBBIE  JAHHBIE,
npe/icTaBlIeHHbIE B TAOIUIAX, HA TUarpaMMmax, rpaduxax.

Hcnonp3oBaTh 11 ONMCAaHUSA JAHHBIX CTATUCTUYECKHE XapaKTEPHUCTHKHU:
cpenHee apudMeTHYecKOoe, MelIuaHa, HauOoiblliee W HaUMEHBIIee 3HAYCHHUS,
pa3max.

Nmers npencrapiieHue O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpax IEH,
(bu3nUecKnX BEJIUMYHMH, aHTPOIIOMETPUYECKUX JTAaHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoniy oOyuenus B 8 KiacceoOydarOmMiics TONYYHUT CICTYIOIIHNE
MIPEIMETHBIE PE3YIIbTATHI:

W3Bnekate W mpeoOpa3oBbIBaTh HH(POPMAIHMIO, TPEJCTABICHHYIO B BHUJEC
TabyuIl, TuarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAaOJUI, AHArpamM,
rpaduKoB.

OnuchlBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKa3aTeNel: CpeIHHX
3HA4YEeHUI U Mep paccenBaHus (pa3Max, JUCHEPCUsl U CTaH/IAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHUH.

HaxonuTh BEpOSITHOCTH CIy4alHBIX COOBITUI B OMbBITAX, 3HAS BEPOSATHOCTH
AJIEMEHTapHBIX COOBITUH, B TOM 4YHUCIE€ B OINbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.



Ucnonw3oBaTh rpaduueckue MoAENH: AEPEBO CIy4allHOTO SKCIEPUMEHTA,
nuarpamMMmbl Diiepa, YiciIoBas mpsiMas.

OnepupoBaTh MOHATUSIMU: MHOXXECTBO, IOJIMHOXECTBO, BBIMIOJHITH
omepalMyi HaJl MHOXECTBaMU: OOBEIUHEHHUE, TepeceyeHue, JIOMOJHEHUE,
MEPEYUCIIATH AJIEMEHTHI MHOKECTB, PUMEHSTh CBOMCTBA MHOYKECTB.

Ucnonw3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBSI3eM MEXIy
HUMM JIJI OTIMCAHMS TPOIIECCOB M SIBICHUM, B TOM YHCIIE MPU PEIICHUU 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

K konmy oOydenuss B 9 kiacceoOy4aromuiicsi TMOTYYUT CICAYIOIIHE
peAMETHBIE PE3YJIHTATHI:

N3Bnekath u mnpeoOpa3oBbiBaTh MHGOpPMAILMIO, TMPEJACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUJAE TaONUIl, AuUarpamm, rpadukoB, MPEACTABIATH
JTaHHBIE B BUJI€ TaOJIUII, TUarpaMM, rpauKoB.

Pemate 3amaun opraHuM3OBaHHBIM MEepeOOpPOM BapUAHTOB, a TaKXKE C
UCITIOJIb30BaHEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnons3oBaTh onucaTeNbHbIE XapaKTEPUCTUKH [JII MACCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YWCJIEe CPEHUE 3HAYCHUS U MEPbI paCCEUBaHUSI.

HaxoauTh 4acTOThI 3HAaUYEHUI W YaCTOTHI COOBITHSI, B TOM YHCJIE€ TOJIB3YSCh
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIy4allHBIX COOBITHI B M3yUYEHHBIX OIBITAX, B TOM
YUCJIE B OIBITAX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpHUIX
UCIIBITAHUH JI0 TIEPBOTO yCIeXa, B CEPUSAX UCTBITAaHUU bepHysm.

NmeTes mnpenctaBieHWE O CIIydYallHOW BEJIMYMHE W O paclpelesieHUuu
BEPOSITHOCTEMN.

NMmetr mipencTaBlieHHE O 3aKOHE OOJBIIMX YHCEN KaK O TIPOSBICHUU
3aKOHOMEPHOCTH B CIYYalHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YHUCEI B
IpUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB M TeEM nu(ppoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa LOK
https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 1
OmucaTensas CTaTHeTHKA 8 https://m.edsoo.ru/7f415fdc
b K
3 Crny4aiiHasi ”3BMEHYNBOCTh 6 1 nomHorexa LO
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadon 4 bubmorexa OK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YacToTa CIIy4aitHOTO 4 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6 OK
6 O0o001Ienne, cucTreMaTH3anus 3SHaHUH 5 2 nosmotera I
https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
b K
1 [ToBTOpenue kypca 7 kmacca 4 1 nommorexa O
https://m.edsoo.ru/7f417fb2
) OrnmcarenpHas cTaTUCTUKA. PaccenBanme 4 1 bubmmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
3 MmnoxecTBa 4 1 bubmorexa HOK
https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB cityyaltHOTO COOBITUS 6 1 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f417{b2
5 Brenenue B Teopuro rpadoB 4 1 bubmorexa OK
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8 1 1
TyHAHHRIC COLRITHA https:/m.edsoo.ru/7f417fb2
bu6 OK
7 O0o001Ienre, cucTreMaTH3anus 3SHaHUH 4 1 nosmotera I
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 6




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
1 [ToBTOpenue kypca 8 kmacca 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
2 DneMeHTbl KOMOMHATOPUKH 4 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bu6moreka [IOK
r 4 1
3 COMCTPIHCCKAA BEPOATHOCTS https://m.edsoo.ru/7f41a302
4 Ucneitannsa beprynnu 6 1 bubamorexa LOK
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUYrHA 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
6 O6o01enne, KOHTPOJIb 10 1 1 bubmorexa OK
https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4




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

* Maremaruka. BepoaTHOCTb U cTaTHCTHKA: 7-9-€ Kilacchl: 0a30BbI YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii U.P., fmenko W.B.; mox pexn.

Smenxo U.B., Akumoneproe obuiectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MartemaTtuka. BeposiTHOCTB U cTaTucTUKA: 7-9-€ Kiacchl: 0a30BbIH YPOBEHbD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii 1.P., Smenko U.B.; mox pen.

Amenko U.B., Akunoneproe o6mectBo «M3narenbectBo «IIpocBemienney

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
MaremaTtnueckas BEpTUKaIb. BEpOATHOCTD U CTATUCTUKA

https://ptlab.mccme.ru

bu6nmoreka I{OK. https://m.edsoo.ru
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