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INOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM HH(PPOBOM MHpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIOKEHUHN, TaK
U UX pOJIM B 00pa30BaHWU, HEOOXOIMMOM Ka)KJIOMYy ueJoBeKy. Bo3pacraer uncio
npodeccuii, Mpu OBIAJACHUH KOTOPBIMH TpeOyeTcsl xopoluas 6a3oBasi MOArOTOBKA
B 00JacTd BEpPOATHOCTM U CTATUCTUKU, Takas TOJATOTOBKAa BakHA MJis
POJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIIHON TPO(eCcCHOHANBbHON Kaphephl.

Kaxxp1il 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1151 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTaTKa
WM U30BITKAa WHOOPMAIIUKU HEOOXOAMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHYECKOE MBIIIUICHHUE.

MeHHO mOo3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMupoBaTh Yy
oOyyaronuxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMOM  COCTABIISIIONICH  YMEHHE BOCIPUHUMATh U KPUTHUYECKU
aHAJIM3UPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B PA3INYHBIX (hOpMax, MOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEabHbIX IMPOIIECCOB U 3aBUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHILIMIIAMU cOOpa, aHalu3a u
NPEJCTaBICHUS JaHHBIX W3 Pa3IMYHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOiaeT oO0ydammmxcs K OOIIECTBEHHbIM UHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHU pa3BUBAET HABBIKM OpraHU3allMM Tepedbopa U mojacuéra yucia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TE€OPUU
rpadoB co3maét MaremMaTrndeckuil GyHIaMeHT 111 HOPMUPOBAHUS KOMIIETEHITUN B
oOnactu MHPOPMATUKU U UGPOBBIX TeXHONOTHNA. [Ipyn M3yuyeHUN CTATUCTHKHU U
BEPOSITHOCTH 00OTallaloTCsl MPEJICTaBIeHUs OOyYaroluuxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro McCCieloBaHus, (popMupyercs MOHMMaHUE POJIU
CTaTHCTUKH KaK UCTOYHHKA COLMAIBHO 3HAYUMON MH(DOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUMM C JaHHBIMU IENSAMH B CTPYKType MpOTrpaMMbl yueOHOTO
Kypca «BepoSTHOCTh U CTATUCTHKa» OCHOBHOI'O OOIET0 0Opa30BaHUs BbIJICICHBI
clenyIolue coaepKareabHO-MeToauueckue nuHuu: «llpeacraBieHne AaHHBIX U
omucareibHasl CTaTUCTHKa», «BeposaTHOCTBY, «OIeMeHThl KOMOHHATOPUKH,
«BBenenune B Teopuro rpadoBy.

Conepxxanne nmuuun «lIpencraBieHne TaHHBIX U OMHCATEIbHASI CTATHCTUKAY
CIIY’KUT OCHOBOW Il ()OPMHPOBAHUS HABBIKOB PabOThl ¢ HMH(POpMALUEH: OT
YTeHUs] W MHTEpIpeTanuu WHPOpMALMK, MPEACTaBICHHOW B TalnuIax, Ha
auarpamMmax W rpadgukax, g0 cOopa, TpeACTaBiICHHs M aHAIW3a JAaHHBIX C
UCTIOJb30BAaHUEM CTAaTUCTHMUYECKUX XapaKTePUCTHK CPEIHUX M PACCEUBAHUA.
PaboTast ¢ naHHbIMH, OOydarolIMecs y4yaTcsi CUMTBIBATb U WHTEPIPETHPOBATH



JAHHbIC, BBIABUTaThb, apryMEHTHUPOBATh M KPUTHUKOBATh IMPOCTEHIINE THIOTE3HI,
pPasMBITIUIATh HaJ (PaKkTOpaMu, BHI3BIBAIOIIMMHA W3MEHUYHUBOCTh, M OIICHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIC BEJIUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4YailHOM HM3MEHUYHMBOCTH, MCCIEIOBAaHUE
3aKOHOMEpPHOCTE M TEHACHUMWWA CTAaHOBUTCA MOTHUBUPYIOIIEH OCHOBOW JIA
M3YUYCHHSI TEOpUU BEpoOsITHOCTEH. boibllloe 3HAUYEHHE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHsATHE BEpPOSITHOCTM BBOJAUTCSA KaK Mepa MpaBaonofoOusi CIydailHOTO
coObitusi. Ilpu wu3ydeHun ydeOHOro Kypca oOOydaronIuecss 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHM  BBIYMCJIICHHS  BEPOSTHOCTEW B CIy4YalHBIX
HKCIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh 0oJyiee CIOKHbBIC
3amaud. B ydeOHbI Kypc BXOIST HayajbHbIE MPEACTABICHUS O CIyYailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHO»XECTBAaMU U OCHOBHBIMHU OIEpPALUSIMUA HAJ] MHOKECTBAMHU, PaCCMaTPUBAIOTCS
NpUMEphl IPUMEHEHUS JIJIsl PEUICHUs 3ajlad, a TaKXKE HCMIOJb30BaHUSI B JIPYTHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpBIM  BXOmAT paszgensl: «lIpencraBieHne JaHHBIX M ONHCATENbHAs
CTaTUCTUKa», «BeposaTHOCThY, «DIEeMEHTHl KOMOWHATOpPHKW», «BBeneHue B
Teopuro TpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTUCTUKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heaeno), B 8 kiacce — 34 yaca (1 yac B
HeJneno), B 9 kiacce — 34 Jaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne JaHHBIX B BUAE TaOJHUIl, AMAarpaMm, rpadukoB. 3amoTHEHHE
Ta0JNNIl, YTCHHE W TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBbIX). UTeHHEe rpauKoB peaibHbIX MpolieccoB. M3pneuenne nndopmanuu u3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnwucarenpHas CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HaumOoJIbIlIee W HaWMEHbBIIEE 3HAYCHHs HAOOpa YHCIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CnyyaliHbIN 3KCHEPUMEHT (OMBIT) M clydailHOe coObITHe. BeposTHOCTh U
yacToTa. Pojib ManoBEpOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B oOmecTse. MoHeTa U UrpalibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepunH. [IpencraBnenue o cBsizHocTd rpada. Llenu u nukisl. [yt B
rpadax. O6xon rpada (sisepoB myth). [IpencraBieHue 00 OpPHUEHTHPOBAHHOM
rpade. Penenne 3agau ¢ moMoInibio rpagos.

8 KUIACC

[TpencraBieHue qaHHBIX B BUJIE TAOIUL, [UarpaMM, rpaukoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJIMHOXKecTBO. Omepauuu Haj
MHOKECTBaMHU: O0ObEIUHEHHE, IMepeceueHue, aononHeHue. CBoWcTBa omnepanui
HaJ MHOXXECTBAMHU: IE€PEMECTUTENIBHOE, COYETaTENIbHOE, PpaCHpPEIEIUTEIbHOE,
BKJItoueHus. Mcrnonb3oBaHue TpadUUecKoro IMpeaCTaBICHUS] MHOXKECTB Jis
OTMCaHUs PEATbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a/a4.

W3mepenne paccemBaHus JaHHBIX. JlUCTIepCUsl M CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMmMa paccenBaHus.

DOnemMeHTapHble COOBITUSL  ciydyailHOro ombiTa. CiydaiiHble COOBITHS.
BepositHoctn  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObITusiMu. CirydaiiHbli BBIOODP. CBSI3b MEX]y MAJIOBEPOSITHBIMH U TIPAKTUYECKU
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBa JEpEBbEB: E€IUHCTBEHHOCTb IYTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M yucioMm pédep. [IpaBuio
yMHOXeHUs. Pemienue 3aaa4 ¢ momMouisko rpagos.

[IporuBomonoxueie coObiTuA. Jmarpamma Oiinepa. OObenuHeHHE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTus. @PopMmyna  CIOXKEHUS
BEPOATHOCTEHU. YcClOBHAs BeposATHOCTh. llpaBuno ymHoxeHus. HesaBucumbie
coObiTus. IlpencraBnenue skcnepuMeHTa B BUZAE JepeBa. Pemienue 3amad Ha



HaXO0XICHHUC BCpO}ITHOCTeﬁ C IIOMOIIBKO ACPCBa cnyqaﬁHoro 9KCIICPUMCHTA,

auarpamm Jitepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHUJAE TaOdWI, JuarpamM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEHHE U MOCTpOeHUE TaOIHll, AUarpaMm, TpadukoB 1o
pEalbHBIM JaHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHuss U YUCIO COUETaHUM. TpeyrobHUK
[Tackains. Pemenue 3a1ay ¢ KCHOIB30BAHUEM KOMOMHATOPUKH.

['eomeTpudeckass BeposATHOCTh. CiydailHbI BBHIOOp TOYKM W3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

Hcnbrranne. Ycenex n Heyaada. Cepust MCHOBITAaHMA 1O IMEPBOTO yCIexa.
Cepust ucnbiTanuit bepHymiu. BepostHOcTH cOOBITHII B CEpUU  HCIIBITAHUMN
bepnymu.

CnydaiiHasg BeJMYMHA W pacOpe/ielICHUE BEPOSTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. [Ipumepsl  MareMaTHYeCKOro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHET0 3HAYEHUs BEJIMYMHBL. MaTeMaTU4eCKOE OKHIAHUE H
JIUCIIEPCHS]  CIYyYallHOM BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUM
bepnaymmmy.

[lonsatue o 3akoHe OoNbIIMX uKcen. M3mepeHue BEpOATHOCTEH C MOMOIIBIO
yacToT. PoJib 1 3HaUeHMEe 3aK0OHa OOBIIMX YUCEN B PUPOJIEC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YYEBHOI'O KYPCA <« BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMsS IporpamMMmbl Yy4yeOHOro Kypca
«BepoATHOCTB ¥ CTaTUCTUKA» XapaKTEPU3YIOTCSL:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K JOCTHIKEHHUSAM  POCCHUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHMHA U pealn3alii e€ro
IpaB, IMPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PELIICHUM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HAa TPOTSHKEHUHM BCEW KU3HU NI YCHEIIHOW MpodecCHOHaIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
INOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCy IE€HUW, YMEHHIO BHUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JIEATEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, ITANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KakK CpelCTBOM
NO3HAHWA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBble JJoruyeckue JelicTBUA:

e BBIBISATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O0OBEKTOB, TOHATHHA, OTHONIICHWA MEXIy TMOHATUAMH, (OPMYITHPOBATH
ONpPENCICHNS]  TMOHSATHUM, yCTAHABIMBATH  CYLIECTBEHHBIM  IPU3HAK
KJaccupuKaIlMi, OCHOBaHUS JJIsi OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO aHAIIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBICE W OTPUIIATENIbHBIC, E€JUHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
OpOTUBOpEYMsl B (pakTaxX, [JaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

pa3bupatrh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IpsIMbIE M OT
MPOTUBHOT0), TPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIIeHMs, BBHIOMpATh Hauboyiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUSA,
dbopMyIupoBaTh BOMPOCHL, (UKCUPYIOLUIUME MPOTUBOpEUHE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;
CaMOCTOSITENbHO (HOpMyIHpPOBaTH 000O0IIEHUS M BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(MOPMAIUH, JAHHBIX,
HEOOXOIMMBIX JUISI PEILICHHS 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MIPEICTABICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HHPOPMAMHM U WIUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMmu, WHOW rpadukoil M uX
KOMOHWHAIHSIMU,

OLICHMBATh HAAEKHOCTH HMH(POpPMAIMHM 1O KPUTEPHUSIM, MPEIOKECHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpPUHUMATH U q)OpMYJII/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIOBUAMU
" I CJIIMU O6HICHI/I}I, SCHO, TOYHO, I'PaAMOTHO BBIpAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3aJ1auu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CYKICHHS 3a7aBaTh BOMPOCHI MO CYMIECTBY 00CYKIaeMOU TEMBI,
npoO0JIeMbl, pelIaeMon 3aauu, BbICKA3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pEelIeHUs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHApY»XWUBAaTh pa3IMyue M CXOACTBO TMO3HUIUH, B
KOPPEKTHOU opMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEACTABIATh PE3YJIbTATHI PEIICHUS 33/1a4H, IKCIIEPUMEHTA, UCCIIEOBAHNS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (JOPMAT BBHICTYIUICHHSI C YUETOM 3a7a4
IpPEe3eHTAIlMK U OCOOEHHOCTEN ayIUuTOpUU;

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYyATHHOM
pabOTHI IPU PEIICHUH YIECOHBIX MAaTEMATHICCKUX 3a]1a4;

MPUHUMATh 11e7Thb COBMECTHOM JAESITEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOTOBApUBATHCA,
o0CyX/1aTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH
MHEHUSIMH, MO3TOBbIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJIUHUPOBATH CBOU JIEUCTBHUS C JPYTMMU WICHAMH KOMAaH/IbI,
OLICHMBATh KAauye€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁHLIe IleﬁCTBl/lﬂ

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro
4acTh), BBIOMPATh CIOCOO pEHICHHS C Y4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATH
BapHaHTHI PEUICHUI ¢ y4€TOM HOBOM MH(OPMALINH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATECIBHOCTH OCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHUKCHHSI WU HEJIOCTHKEHUS LENH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
MIPEAMETHBIE PE3YIbTATHI:

Uutare uH(OpMaIMIO, NPEICTABICHHYIO B TaOmuIax, Ha JIdarpammax,
NPEJCTaBIsATh JaHHbIE B BHUAE TaOJHUI, CTPOUTH JTUATPAMMBI (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUYCHUIA.

OnuceiBaTh M MHTEPHPETUPOBATH  pEaJbHbIE  YHUCIOBBIE  JIAHHBIE,
Ipe/ICTaBJICHHbIE B TA0JIMIIAX, HA TUarpaMmax, rpaukax.

Hcnonp30BaTh [Ji1 ONKMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPAKTEPHUCTUKH:
cpenHee apudMeTHUECKoe, MeauaHa, HauOosblliee W HaWUMEHbIIee 3HAYCHU,
pa3Max.

MMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHYMBOCTHM HAa IIPUMEpax IIEH,
bu3HYecKUX BETUYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMEThb MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHiy oOyuenus B 8 kJjacce OOyYarONIMIiCS TOJYYUT CIICTYIOITHE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe M mpeoOpa3oBbIBaTh MH(POPMALIUIO, TPEJICTABICHHYIO B BUJE
Tabnull, Juarpamm, rpadukoB, MPEJACTaBIATh JaHHBIE B BUJIEC TAOJIUII, JUATPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX IOKAa3aTeNel: CPEeIHUX
3HAYECHUI U Mep paccenBaHus (pa3max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHHM M YacTOThI COOBITUM, B TOM UHUCIIE
0 pe3yibTaTaM U3MEPEHUN U HAOIIOICHHM.

Haxonutb BEpOSITHOCTH CIly4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU
AIIEMEHTAPHBIX COOBITUHA, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HIKCIIEPUMEHTA,
JIyarpaMMbl DWsiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMU: MHOXECTBO, IOJMHOXKECTBO,  BBIIOJIHATH
omepany HaJ MHOXECTBaAaMH: OObEIWHEHHE, I[epeceueHue, IOMOITHEHHUE,
MEPEYUCIATD FJIEMEHTBI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MPEeACTaBICHHE MHOXECTB W CBA3EH MEXKIy
HUMU JUIsSI ONTMCAHUA MPOLIECCOB M SBJICHUI, B TOM YHCIIE€ NIPU PELICHUU 3a/1a4 U3
JIpYruX y4eOHBIX MPEIMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kjacce oOyYarONIMiiCS TOJYYHUT CIICTYIONTHE
MIPEAMETHBIE PE3YIBTATHI:

W3Bnekath W 1peoOpa3oBbIBaTh WHGOOpPMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHMKAX B BUJE TaONUI, auarpamm, rpadukoB, MPEICTABIATH
JaHHbBIE B BUJE TA0JIHUII, AUarpaMm, rpaduKoB.



Pemars 3agaun opraHu30oBaHHBIM MEepeOOpPOM BapHAHTOB, a TAKXKE C
MCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh ONMUCATENbHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBl PACCEUBAHMSL.

HaxoauThs 4acTOThl 3HaYEHUM M 4acTOTHI COOBITHS, B TOM YHCIIE IOJIb3YAChH
pe3yJbTaTaMy NPOBEAEHHBIX U3MEPEHHUI U HAOIIOAEHUH.

Haxonutb BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX
VCIIBITAHUM 10 IIEPBOTO yCIIeXa, B CEPUAX UCIBITAaHUN bepHysum.

VMeTp npencraBleHHE O CIy4YalHOM BEIMYMHE U O pPacHpeleiIcHUuu
BEPOSTHOCTEM.

NMeTp mnpencTaBieHWE O 3aKOHE OONBIIMX 4YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YKCET B
IpUpOJIE U 00ILECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHBIE
HaumMeHnoBanue pa3aesioB H TeM muppoBLIe
Ne ni/m P Kourpoasn | IIpakTuueck (uubp )
NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padoThI
pecypcsl
bu6mmoreka [IOK
1 IT 2
PE/ICTABIICHAEC JIAHHBIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [{OK
2 OnucarenbHas CTATUCTHUKA 8 1 hitps://m.cdsoo.ru/7f41 5fde
N bubmuorexa [JOK
3 CoryHaiHas HSMEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bub6mmoreka [IOK
4 B 4
BEJICHNUE B TCOPHIO rpaos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CIIy4aiiHOTO 4 | bubnuoreka [IOK
cOOBITHA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0001enue, cucTeMaTH3alusg 3HaHUH 5 2 hitps://m.edsoo /7841 5fdc
OBHIEE KOJIMYECTBO YACOB I10 34 ) 5
[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HauMeHnoBaHue pa3ieioB H TeEM nudpoBbIe
Ne n/m P Kontpoasn | IIpakTmyeck (acpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble paboThI ue padoTbl
pecypcsl
bu6mmoreka [IOK
1 IT 4
OBTOPCHHE Kypca 7 Kitacca https://m.edsoo.ru/7f417tb2
) OmnucarenbHas CTaTUCTHKA. 4 bu6mmoreka [IOK
PaccenBanne nanHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [IOK
3 M 4
HoxecTRa https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
4 B I 0 6 1
CPOATHOCTE CHYHAHIOTO CODRITIA https://m.edsoo.ru/7f417{b2
bubmmoreka [IOK
> Brenenue s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
bub6mmoreka [IOK
6 i 8
CrrysaitHbie CoOBITHA https://m.edsoo.ru/714171{b2
bubmmoreka [IOK
i 4 2
7 O0600111eHNE, CHCTEMATH3AlIMs 3HAHHI hitps://m.edsoo.rw/7f417fb2
OBHIEE KOJIMYECTBO YACOB I10 34 ) |

I[TPOT'PAMME




9 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB H TEM nudpoBLIe
Ne n/m P Kontpoasn | IIpakTnyeck (g :
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypcbl
bu6mmoreka [IOK
1 I1 8 4
OBTOPCHHC Kypea & Kiaccea https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 4 1
DIICMEHTE KOMOUHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSITHOCTD 4 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
4 Hcnerranus bepryrn 6 ! https://m.edsoo.ru/7f41a302
. bubmuoreka [JOK
3 Crysajitas BenMiuHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODILCHHUE, KOHTPOIE https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHUME

7 KIIACC
KouanvecrBo yacos DJIEKTPOHHbBIE
ugposbie
Ne ni/m Tema ypoxka Konrpo Mpaxruy | tHdp
Bcero JbHBIE ecKue oOpasoBaTebHbIE
padoThI padoThI pecypcsl
1 [TpencraBnenne JaHHBIX B TAOIUIIAX 1 brbmorexa [JOK
ped A i https://m.edsoo.ru/863ec1{8
) IIpakTHyeckye BBIYUCICHUSA 110 1 bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne U HHTEpIpETALUA | bubnuoreka [IOK
TaOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e¢
4 [IpakTuyeckas padora "Tabnuibr" 1 1
I'paduueckoe npencraBieHne JaHHBIX B
5 BE g) K OBI)IXpClI"[OJ'I6I/IK0BBIXI[ 1 bubmorexa HOK
AC KpyT ’ https://m.edsoo.ru/863ed18e
(cronbyaThIX) AMArpaMm
6 Urenue U OCTPOCHUE THATrPaMM. 1 bubnuoreka [IOK
[Tpumeps! nemorpaguueckux Juarpamm https://m.edsoo.ru/863ed602
bu6mmoreka [IOK
7 IT 6ota " " 1 1
pakTiiieckas pabota *Jlarpammbt https://m.edsoo.ru/863ed72e
g Yucnossle HaOopel. CpenHee | bubnuoreka [IOK
apupmMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. Cpennee | bubnmorexa [JOK
apupmMeTHyecKoe https://m.edsoo.ru/863ed846




MenmnaHa 41CIIOBOrO Ha6opa.

bu6mmoreka [IOK

10 Y CTONYHUBOCTh MEJTUAHBI https://m.edsoo.ru/863edb3e
1 Menuana yuicioBoro Hadopa.
Y CTOHYHUBOCTD MEJIHAHBI
12 [IpakTuueckas padora "Cpennue bubnuoreka [IOK
3HaYeHUS" https://m.edsoo.ru/863edcba
13 Haubonpiree u HauMeHbIIIee 3HAYCHHS bu6mmoreka [{IOK
YKcI0BOro Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Haubomnburee n HauMeHbIIee 3HAYCHUS
yuciaoBoro Habopa. Pazmax
L5 Haubomnpuree n HanMeHbIIee 3HAYCHUS
yuciaoBoro Habopa. Pazmax
KonTpoasHas pabora no temam
16 "IIpencraBieHue JTaHHBIX. bubnnorexa LIOK
P —— https://m.edsoo.ru/863ee390
17 CrnyyaiiHast ”3MEHYMBOCTD (TIPUMEPHI) bubamorexa LHOK
https://m.edsoo.ru/863eedbc
18 YacToTa 3HaUYeHUN B MacCUBE JaHHEBIX bubmmorexa LOK
https://m.edso0o.ru/863ee69¢
bubnuoteka [JOK
19 I'pynmiposica https://m.edsocl)_.lru/ 863ee9d0
20 I'ucrorpammel
bubnuotexa [JOK
21 Prerorpambt https://m.edsocl)_.lru/ 863eeelc
” [Ipaktuueckas padota "Cnyuaiinas bubnmnorexa [JOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8




I'pad, Bepuna, pedpo. [Ipencrasienue

bu6mmoreka [IOK

23
3a/1a4M ¢ MOMOIIbI0 Tpada https://m.edsoo.ru/863eef52
CreneHb (BaJIGHTHOCTb) BEPILIUHBI.
24 Uucno pédep 1 cymmapHas cTeneHb bubmorexa [TOK
peoep y p https://m.edsoo.ru/863ef0ba
BepuuH. Llens u nukn
’s Hens u nuxon. [TyTe B rpade. bubnmorexa [JOK
[IpencraBienue o cBsi3HOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBiaenne 06 OpPUEHTUPOBAHHBIX bubnuoreka [IOK
rpadax https://m.edsoo.ru/863ef3b2
7 CiyyaliHblii ONIBIT U CIIy4aiiHOE bubnuoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BepositHOCTh M yacToTa coobIThs. Poinb
73 MaJIOBEPOSATHBIX U IIPAKTUYECKHU bubnuoreka [IOK
JIOCTOBEPHBIX COOBITHII B IPUPOJIE U B https://m.edsoo.ru/863ef646
ob1ecTse
29 Mowsera u urpajibHas KOCTb B TEOPUH
BEPOSATHOCTEM
30 [IpakTuueckas pabora "Hacrora bubnuoreka [IOK
BBITIaZICHUS opJia" https://m.edso0.ru/863ef8a8
KonrponbHas pabora no remam
31 "Cay4daiiHasi ”3MEHYUBOCTb. ['padbl brbmorexa [JOK
i N b . https://m.edsoo.ru/863f0186
BeposiTHOCTB citydyaiiHOTO COOBITHS
1 [ToBTOpeHnue, o6o01IIEHHE. bubmmoreka [IOK
IIpencraBieHne JaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpenue, o6o0IIEHNE. bu6mmoreka [IOK

OnucarenpHas CTaTUCTUKA

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




[ToBTOpenue, o6o61menHue. BeposTHOCTh bubnuoreka [IOK
34 . 1
CJIy4aitHOrO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne udposbie
Tema ypoka Konrpo | Ipakruu | uudp
n/n Bcero JbHbIE ecKue oOpasoBaTe/bHbIE
padoThbI padoThI pecypchl
| [IpeacraBnenue nanubix. OnucarenbHast | bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/863f029¢
) Crnyuaiinast u”3MeHuYMBOCTh. CpeHue | bubnmnoreka [JOK
YHUCJIOBOTO Habopa https://m.edsoo0.ru/863f03fc
3 Crnyuaiinble coObITHsI. BeposTHOCTH 1 1 bubnmnorexa [JOK
YaCTOThI https://m.edsoo0.ru/863f0578
4 Kiaccuueckue moaenu reopuun | bubnuotexa [IOK
BEPOSITHOCTEM: MOHETA U UI'PAJIbHAS KOCTh https://m.edsoo0.ru/863f076¢
bu6mmoreka [IOK
5 O 1
TITIOHCHHA https://m.edsoo.ru/86310a50
bu6nuoreka [JOK
6 0 1
Jlueniepens Hrcnosoro abopa https://m.edso00.1ru/863f0aS0
7 CranapTHOE OTKJIIOHEHHE YHCIIOBOTO | bu6nmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpamMmebl paccerBaHUS 1 bubmorexa HOK
P P https://m.edso0.1ru/863f0cabd
bu6nmoreka [JOK
9 MHOKecTBO, 110 05KECTBO 1
HOACCTRO, HOAMHOIKECTS https://m.edsoo.ru/863f1180
10 Omneparuu HaJ MHOYKECTBAMH: | bubnmnorexa [JOK

O6’I)€I[I/IH€HI/I€, MepeCCUCHUC, JOIMOJIHCHUC

https://m.edsoo.ru/863f143¢c




CBoiicTBa onepaunﬁ Haa MHOKCCTBAMMU:

11 epeMeCTUTEIILHOE, COUEeTaTEeIbHOE bubmmorexa TOK
p ’ ’ https://m.edsoo.ru/863f1784
pacnpenenuTeabHOe, BKIIOUEHUS
12 I'paduyeckoe npeacTaBIeHNEe MHOKECTB bubnmorexa [IOK
p et https://m.edsoo.ru/863f198¢
13 KonTponbHas pabota mo Temam
"Cratuctuka. MHOXecTBa"
14 DOnemMeHTapHbie coObITUs. CiydaitHbie bubnmnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 brnaronpusitcTByromue seMeHTapHbIe bubnmnorexa [JOK
coObITHs. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863fldec
16 biaronpuaTcTByIOIMKE dIIEMEHTAPHBIE bubnnoreka [JOK
coObITHs. BeposTHOCTH cOOBITHI https://m.edsoo.ru/863f172
OnbITHI ¢ PABHOBO3MOXHBIMHU
17 DIIEMEHTAPHBIMHU COOBITHAMA. ClydalHbIN bubmorexa HOK
p -y https://m.edsoo.ru/863f21ca
BBIOOp
OMNBITH ¢ PABHOBO3MOXHBIMHU
18 DIIEMEHTAPHBIMHU COOBITHAMA. ClydalHbIN bubmorexa HOK
p -y https://m.edsoo.ru/863f21ca
BBIOOp
[IpaxTuueckas padota "ONbITHI C
19 aBHOBO3MO>KHBIMHU DJIEMEHTAPHBIMHU bubnnorexa [IOK
p " p https://m.edsoo.ru/8631235a
COOBITUSAMU
bu6mmoreka [IOK
20 epeBo
Jlepes https://m.edsoo.ru/863f2ade
11 CBoiicTBa epeBa: €IMHCTBEHHOCTb MTYTH, bubmuotexa [JOK

CYIICCTBOBAHUC BHUCSUYEH BCPIIHNHBI, CBA3b

https://m.edsoo.ru/863f2bac




MCKAY YMUCIIOM BCPUIMH U YHUCJIOM pe6ep

22 [IpaBuio yMHOXEHUS brbmorexa OK
P ™ https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 IT
DABHIIO YMHOAEHIA https://m.edsoo.ru/863f2e36
bu6nmoreka [JOK
24 IT
POTHBOTIONOXKHOE COOBITHE https://m.edsoo.ru/863f2{8a
25 JHuarpamma Diinepa. O0beMHEHNE U bubnnoreka [IOK
nepeceyeHne coObITHI https://m.edsoo0.ru/863f3214
26 Hecosmectabie coobiTusi. opmyna bubnuotexa [IOK
CJIOXKEHUsS BEPOSATHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectnbie coObiTusi. @opmyia bubnmnorexa [JOK
CJI0’KEHUSI BEPOATHOCTEN https://m.edsoo.ru/863f3764
[IpaBui0 YMHOKEHUS BEPOATHOCTEM.
28 YEJIOBHaﬂyll;/Ie OSITHOCTh II)‘IGBaBI/ICI/IMLIG bubmmorexa [TOK
p ’ https://m.edsoo.ru/863f38ae
COOBITHS
IIpaBriio yMHOKE€HHSI BEPOSTHOCTEM.
29 YcnoBHas BeposiTHOCTh. HezaBucumblie bubmmorexa [TOK
P ' https://m.eds00.1u/8633b06
COOBITUA
30 IIpencrasnenue ciry4aifHOTo bubnnoreka [JOK
DKCIIEpUMEHTA B BUJIE JIEpEBa https://m.edsoo.ru/863f3cbe
31 IIpencrasnenue ciry4aiiHOro bubnnoreka [IOK
DKCIIEpUMEHTA B BUJIE JIEpEBa https://m.edsoo.ru/863f3f20
1 [ToBTopenue, o600meHue. [lpencrapnenue bu6nmoreka [JOK
naHHbIX. OnycarenbHas CTaTUCTHUKA https://m.edsoo.ru/863f4128
33 IToBTOopenue, o6o0mmenue. ['pads bu6nuoreka [IOK




https://m.eds00.ru/86314312

KOHTpOJ’ILHaSI pa60Ta 10 TCMaM

34 "Cnyuaiinble coObITUS. BeposTHOCTS. 1
I'pader”
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




9 KIIACC

Konu4yectBo 4yacos JIeKTPOHHbIE
Ne ni/m Tema ypoka Konrpo Mpaxray | uuppossie
Bcero JbHbIE ecKme oOpasoBaTe/bHbIE
padoThl padoTsbI pecypcel
1 IIpencraBneHue qaHHbBIX 1 bubnnorexa LIOK
https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTHUKA 1 bubmmorexa [JOK
https://m.edsoo.ru/863f47ca
Omnepanuu Hajl COOBITHSIMU 1
4 HezaBucumocTs coObITHI 1
5 KomM6uHaTopHOE IPaBHIIO YMHOKEHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863f4e16
6 [TepecranoBku. @axktopuan. Coueranus | bubnnorexa [JOK
Y YUCJIO COYETAHUM https://m.edsoo.ru/863f4e16
bu6mmoreka [IOK
! TpeyromHii Hackas ! https://m.edso0o.ru/863f5014
[IpakTuueckas pabora "Brruncienue
2 BEPOSITHOCTEN C UCIIOIB30BAHUEM | 1 bubnnorexa [JOK
KOMOWHATOPHBIX PYHKLUH https://m.edsoo.ru/863f5208
JJIEKTPOHHBIX TabHI"
I'eomerprueckast BEpOATHOCTb.
9 Cry4daifHblil BBIOOp TOUKH U3 (PUTYpHI Ha | bubnuorexa [JOK

IUIOCKOCTH, U3 OTPE3Ka, U3 JyTH
OKPYKHOCTH

https://m.edsoo0.ru/863f5884




['eomeTpryeckas BEpOSTHOCTb.
CryyaiiHblif BBIOOp TOUKH U3 (PUTYpPHI HA

bu6mmoreka [IOK

10 IIOCKOCTH, U3 OTPE3Ka, U3 AyTr'U https://m.edsoo.ru/863f5a50
OKpPYKHOCTHU
['eomeTpryeckas BEpOSTHOCTb.

1 Cryyaiinblif BBIOOp TOUKH U3 (PUTYpPHI HA bubnnorexa [JOK
IJIOCKOCTH, U3 OTPE3Ka, U3 AyTU https://m.edsoo.ru/863f5bfe
OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.

12 CrydaifHblii BBIOOp TOUKH U3 (PUTYpHI HA bubnuotexa [JOK
IJIOCKOCTH, U3 OTPE3Ka, U3 AYyTU https://m.edsoo.ru/863f5e10
OKPYKHOCTHU

13 Hcnertanue. Ycnex u Heynada. Cepus bubnuorexa [JOK
UCIIBITaHUH 10 IEPBOTO yclexa https://m.edsoo.ru/863f6162

14 Ucnpitanue. Ycnex u Heygava. Cepust bubnmnorexa [JOK
WCIIBITaHUH 10 IEPBOTO ycIlexa https://m.edso0.ru/863f6356

15 Hcneitanue. Ycnex u Heynava. Cepus
WCIIBITaHUH J10 TIEPBOTO ycliexa

16 Hcnbrranusa bepryiun. BepostHocTi bubnnorexa [JOK
coObITHI B cepum ucnbiTanuil bepHynnu https://m.edsoo.ru/863f64d2

17 Ucnpitanus bepuymmu. BepositHocTn bubnmnorexa [JOK
coOBITHI B cepum ucnbiTanuil bepHynnu https://m.edso0.ru/863f6680

18 [IpakTuueckas pabora "Hcnbiranus bubnuorexa [IOK
bepnymnmu" https://m.edsoo.ru/863f67de

19 CrnydaiiHas BeIM4YMHA U paclipe/iesieHHe bubnuorexa [JOK

BEPOSATHOCTEN

https://m.edsoo.ru/863f6b44




MareMaTH4ecKkoe OKuIaHue U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4YalHON BEITMYHUHBI https://m.edsoo.ru/863f6da6
[IpuMepsr MaTEMaTHYECKOTO OKUTAHUS
21 KaK TEOPETUYECKOTO CPETHETO 3HAUCHUS bubmorexa HOK
P P https://m.eds00.ru/863{6{86
BEITUYUHBI
bu6mmoreka [IOK
22 [TonsaTue o0 3akoHe OOJIBIIUX YHCEIT
https://m.edsoo.ru/863f72c4
” N3mepenue BeposiTHOCTEHN C TOMOIIBIO bub6nuoreka [IOK
4acTOT https://m.eds00.ru/863f7652
bu6mmoreka [IOK
24 [IpuMenenue 3akoHa OOJBITUX YUCET
P https://m.edsoo.ru/863f7116
’5 O0o06mieHre, cucTemMaTr3alys 3HaHUH. bubmuoreka [JOK
IIpencraBnenne naHHBIX https://m.edsoo.ru/863f783¢
26 O0600611IeHNE, CUCTEMATU3alIUsI 3HAHUI.
OnucarenpHas CTaTUCTHUKA
O00011eHNe, cUCTEMAaTH3aIis 3SHAHUH.
27 [TpencraBnenue qaHHbIX. OnucaTeNbHAS bubmorexa HOK
P ) https://m.eds0o0.ru/863f893a
CTaTHCTHKA
)8 O06o0611eHne, cucTeMaTu3anus 3HaHUH. bubnuorexa [JOK
BeposTHOCTE ciiyyaifHOro coObITHS https://m.edsoo.ru/863f7ade
O0600611IeHNE, CUCTEMATU3alIUsI 3HAHUI.
. bubnuorexa [JOK
29 BeposiTHOCTB citydaifHOTO COOBITHSI.
https://m.edsoo.ru/863f7c9¢
DneMeHThl KOMOMHATOPUKH
30 O0o06mieHre, cucTemMaTr3alys 3HaHUH. bubmuoreka [JOK
DneMeHTbl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
31 O06o01eHue, cucTeMaTru3alus 3HaHu. bubnuorexa [JOK




OnemeHThl KoMOUHaTopuku. CirydaiiHble
BEJIMYMHBI U paCIpeeIeHUs

https://m.eds00.ru/863f8408

O0600611IeHNE, CUCTEMATU3alIUsI 3HAHUI.

32 CnyyaiiHble BETUYUHBI 1 1 Bubmorexa ITOK
ya https://m.edsoo.ru/8631f861a
pacnpeneneHus
bu6mmoreka [IOK
33 4! 0 1
ToroBasg KOHTpOIIbHAA paboTa https://m.edso00.ru/863{8b56
34 O0600611IeH1E, CHUCTEMATH3allUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

7 KIIACC
Kon
nposep .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
s1eMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJbT
ara
5 BeposiTHOCTB U cTaTHCTUKA
Uurare wHPOpPMAIUIO, MPEACTABICHHYI0O B Ta0iWIAX, Ha auUarpaMmax,
5.1 NPEJICTaBIISTh JJaHHbIE B BUJE TaOJMIl, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE
(cronb4aTkie) ¥ KPYroBbIe) IO MACCUBAM 3HAYCHHIA
57 OnucbiBaTh W MHTEPIPETUPOBATH  peaJbHbIE  YWCIOBBIE  JAHHBIC,
IpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp3oBaTh [Uisl ONUCAaHUS JAHHBIX CTAaTHCTUYECKHE XapaKTEPUCTHKU:
53 cpenHee apupMeTHIECKOe, MeIMaHa, HauOoJIbIllee U HAaNMCHbIIISE 3HAYCHUS,
pa3max
Hmets mpencraBieHHe O CIlydalHOM H3MEHYMBOCTH Ha IpUMepax IIeH,
5.4 (GU3HYECKUX BEIMYUH, aHTPOTIOMETPHUECKHUX JAHHBIX, UMETh MPEACTABIICHUE
0 CTaTUCTUYECKON YCTONYMBOCTHU
8 KIIACC
Kon
nposep .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
S1eMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbT
ara
5 BepostHOCTB 1 cTatucTHKa
W3Bnekath u mpeoOpa3oBbIBaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHJIC
5.1 TabNuL, AuarpaMM, rpadUKoB, MPEACTaBIATh JaHHbIE B BUAE TaOJMIIL,
Jauarpamm, rpadukoB
5.2 OnuceiBaTh JaHHBIE C TOMONIBIO CTAaTUCTUYECKHUX TIOKa3aTeseil: CpeaHux




3HaUEHUH M Mep pacceuBaHus (pa3Max, JUCHEpCUs U CTaHAAapTHOE

OTKJIOHCHHE)
53 Haxoauth 4acTOThl YMCIOBBIX 3HAYEHHUI M 4aCTOTHI COOBITUMN, B TOM YHCIIE
. 10 pe3yJbTaTaM U3MEPEHUI 1 HaOJI0IeHU
HaxoauTte BEpOSATHOCTH CIy4ailHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
54 9JIEeMEHTApHBIX COOBITHI, B TOM 4HCIE B OIBITaX C PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU
5 Hcnonb3oBathk rpaduyueckue MOACTH: JEPEBO CIYYAHOTO JKCIICPUMEHTA,
' JyarpaMMsl Diliiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMHU: MHOXECTBO, ITOJMHOKECTBO;  BBIIOJIHATH
5.6 omnepaluy HaJ MHOXECTBaMH: OOBEAUMHEHHUE, INMEPECeUCHHE, OMOJHEHUE;
NEPEUUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHATHh CBOWCTBA MHOKECTB
Hcnonp3oBarh rpaduueckoe MNpeaCTaBICHUE MHOXKECTB M CBA3CH Mexay
5.7 HUMMU JJIsI OTUCAHUSI IPOLIECCOB U SIBJICHUI, B TOM YHCJIE MIPU PELICHUU 3a/1a4
U3 JPYTUX Y4eOHBIX MIPEIMETOB U KYypCOB
9 KIIACC
Kon
nposep .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
HEMOTO 00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabT
ara
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekath © mpeoOpa3oBbIBaTH  HHPOPMAIUIO, MPEACTABICHHYIO B
5.1 Pa3IMYHBIX UCTOYHUKAX B BHJIC TAOIUII, AMATPaMM, TPauKOB, MPEICTABIATH
JaHHbIE B BUJE TAaOJIUL, AUarpaMm, rpadukoB
55 Pemarp 3amaum opraHu3oBaHHBIM IepeOOpPOM BapHAHTOB, a TakKkKe C
. UCIOJIb30BaHUEM KOMOMHATOPHBIX IIPABUII U METO/IOB
53 Hcnonws30BaTh onucaresbHbIE XapaKTEPUCTUKHU JUIsI MAacCHBOB YHMCIIOBBIX
. JAHHBIX, B TOM YHCJIE€ CPETHUE 3HAUEHUS U MEPBI PACCEMBAHUS
54 HaxoauTh 4acToThl 3HaUY€HUI M 4acTOTHI COOBITHS, B TOM YHCJE MOJb3YSICh

pe3ysibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOII01eHU |




HaXOI[I/ITB BCPOATHOCTU CJ'Iy‘-I&fIHBIX COOLITHH B HN3YUCHHBIX OIIbITax, B TOM

5.5 YHClie B OMbBITAX C PABHOBO3MOXHBIMU DJJIEMEHTAPHBIMH COOBITHSIMH, B
CepuUsX UCIBITAaHUI 10 IEPBOro ycnexa, B cepusix UcnblTaHuil bepuynnu
56 NmeTrp mnpencraBieHue O CIy4yalHOW BEJIMYMHE W O PacHpeicsieHUU
' BEPOATHOCTEM
Nmerp mpexacraBieHre O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIyYalHOW M3MEHUYHMBOCTH M O POJIM 3aKOHA OOJIBIINX

YHCCII B IIPUPOJEC U O6H.I€CTB€




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BepostHOCTb 1 cTatucTHKa
[IpencraBneHue AaHHBIX B BUAC TAONHI, TUarpamm, rpadukoB. 3amoTHEHHE
TaONMI], YTCHHE M TOCTPOCHUE JuarpaMM (CTOJIOHMKOBBIX (CTOJOYATBHIX) U
5.1 KpyroBeix). UYUteHue rpaduKoOB peaJbHBIX IpolueccoB. V3BieueHue
uHbOpMalMu U3 JUarpaMm U TaOJMI], MCIOJIb30BAaHUE U HHTEPIpETalus
TAHHBIX
OmnwucarenbHas CTaTHUCTUKA: CpeAHee apupMeTHyecKoe, MeAHaHa, pa3Max,
52 HauOoJIbIllee U HAaUMEHbIlIee 3HaUeHUs Habopa YHCIOBBIX JaHHbBIX. [IpumMepsl
CIIy4ailHOM U3MEHYMBOCTH
CrnyyaliHbIid SKCIIEPUMEHT (OIBIT) W CIIy4ailHOe CcOoObITHE. BeposTHOCTh U
53 yacToTa. Pojib MajoOBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUH B
npupojie u B obmiectse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH
I'pad, Bepmmua, pebpo. Crenens BepmumHbL. Yucino pédbep U cymmapHas
54 cteneHb BepiuuH. [Ipeacrasnenue o cesznoctu rpada. Llenu u nukiel. [lytu
. B rpadax. OO0xom rpada (dimepoB myTh). IlpeacraBnenue 00
opueHTUpoBaHHOM rpade. Pemenne 3anau ¢ momouisio rpadoB
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BeposiTHOCTB U cTathCcTHKA
5.1 [IpencraBneHue qaHHBIX B BUE TAOJUI, TUAarpaMM, TpaduKoOB
55 MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omepauun HaJ
' MHOKECTBaMU: 00beAMHEHUE, TIepeceYeHHe, JOMOIHEHUE
53 CaoiicTBa onepanuii HaJl MHOXXECTBAMU: IEPEMECTUTENIBHOE, COYETATEIbHOE,
' pacnpeennTenbHOe, BKIOYEHUS
s4 Hcnonb3oBanue rpaduyeckoro MpeicTaBICHUS MHOXKECTB JIs OMHCAHUA

PCAJIBbHBIX ITPOLCCCOB U HBHCHHﬁ, IIpu pCUICHUHA 3aa4y.




N3smepenne paccenBaHus NaHHBIX. Jucnepcuss U CTaHJAPTHOE OTKJIOHEHHE

> YHICIIOBBIX HA0OpOB. J[narpamMma paccenBaHus
DneMeHTapHble COOBITHS ciaydaiiHOro ombiTa. CioydaliHble COOBITHS.
56 BepositHoctu  coObiTHil. ONBITBI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CoywyaliHbiii  BbIOOp. CBS3b  MEXIYy MAaJOBEPOATHBIMUA |
MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMHU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoicTBa JEpEBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
5.7 BHCSIYCH BEPIIUHBI, CBSA3b MEXIY YHUCIOM BEPIIUH U yucioM péoep. [IpaBuiio
YMHOXeHUs1. Perenue 3aa4 ¢ ToMomibio rpados
[IporuBononoxkueie coObiTusA. [uarpamma Diinepa. OObeAMHEHUE W
5.8 nepeceyeHrue coObiTUid. HecoBmecTHbie coObITHSA. Dopmysna CIIOKEHUS
BEPOATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHokeHus. HezaBucumMbie coOBITHS
[IpeacraBinenue »sKkcnepuMeHTa B BUJEe JepeBa. Pemenue 3agad  Ha
5.10 HAaXO0XJICHUE BEPOSITHOCTEH C MOMOUIBIO JEpeBa CIYyYalHOTO SKCIEPUMEHTA,
nuarpamm Jiliepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposTHOCTB U CTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TAOJUILI, [Uarpamm, rpadukoB, HHTEpIpETaLus
5.1 MaHHBIX. UTeHHE W MOCTpOeHWe TaONWIl, Iuarpamm, TpadMKoOB MO PeaTbHBIM
JTAHHBIM
5.2 [TepecTtanoBku 1 hakTopHa
53 CoueTraHus U 4UCIIO COUYETaHUU
5.4 Tpeyronbuauk Iackans. Pemenue 3amau ¢ uCnoyib30BaHUEM KOMOWHATOPHKH
5 ['eomeTpuyeckas BeposATHOCTh. CiydailHbIA BBHIOOP TOUYKM M3 (UTYypHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 AYTd OKPYKHOCTHU
5.6 Ucneiranue. Yenex u Heyaauya. Cepust HCIIBITAaHUN 0 IEPBOTO ycrexa
57 Cepust ucnbiTanuii bepHymmu. BeposiTHOCTH COOBITHIA B CEpUM WCHBITAHUN
' bepnyinu
5.8 CiyyaliHas BeJIMUMHA U pacpeielICHUE BEpOATHOCTEHN




Maremaruueckoe oxujgaHue © - gucnepcus. [lpumepsl MaTeMaTHYECKOTO

> 0’KHMJIaHMSI KaK TEOPETUYECKOr0 CPETHETO 3HAYEHUS BETUYNHBI

510 MareMaTtnueckoe OXUJAHUE M JAUCHEPCHUs] CIYyYalHOM BEJIIMYMHBI «YHUCIIO
. YCIIEXOB B CEpUM UCNIbITaHUN bepHyum»

511 [Tonsatue o 3akoHe OodbIIMX yucen. M3mepeHne BEpOSTHOCTEH C MOMOIIbIO

yacToT. Pojib 1 3HaYeHHe 3aKoHAa OOJIBIINX YHCET B npupoac n 06H.I€CTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpeOoB
aHus

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHMsi HA
ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUAMH: MHOKECTBO, MOJMHOYXECTBO, ONEpalyy Hal
MHOKE€CTBaMHU; YMEHHE ONEepUPOBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, aepeso,
LUKJI, IPUMEHATh UX MPU PEUICHUH 33Jay; YMEHHE HCIIOJIb30BaTh rpaduueckoe
IIPE/ICTAaBICHUE MHOKECTB JJIsl ONHCAHUS PEalbHBIX NPOLIECCOB U SBIECHUH, NPU
peLIeHUH 3aJ1a4 U3 APYTHX Y4eOHBIX IPEIMETOB

YMeHue  onepupoBarth  MOHATUAMM:  ONPEACIEHUE, AKCMOMa, TEOpeMa,
JI0KA3aTeNIbCTBO; YMEHHE pPAaclo3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHHS W OTPULIAHUS
BBICKQ3bIBaHUH

YMeHue ornepupoBaTh NOHATUSMHU: HATYpPaJIbHOE YUCIO, MPOCTOE M COCTABHOE
YHUCIO, JEJIMMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU ACIUMOCTH, LEJN0E YHCIIO,
MOJyJIb YHClia, OOBIKHOBEHHAs ApoOb W JecATUYHasl OpoOb, CTaHAAPTHBIA BUJ
quclia, PpAlMOHATBHOE YHCIIO, HWPPALUOHAIBHOE YHUCIO, apu(MeTHIecKuit
KBaJpaTHBIA KOPEHb; YMEHHUE BBINOJIHATH JIEUCTBHUS C YHMCIaMU, CPaBHUBATH U
YOOPSIOYMBATh YWCA, MPEACTABISATH 4YHCIA HA KOOPAMHATHOW MPSAMOU,
OKPYIJISITh YHUCIIA; YMEHUE JENIaTh IPUKUAKY U OLEHKY PEe3yJIbTaTa BhIYMCICHUN

YMenune ONCprupoBaTh INOHATUAMU: CTCIICHDb C O CJIbIM IIOKa3aTcJIEM,
apu(METHYECKUI KBaJpaTHBI KOpPEeHb, MHOTOWIEH, anre0panveckas JpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTENEHU OOJIbIIe E€IUHUIIBI;
YMEHHE BBINOJIHATH pacd€Thl MO (GopMyiaaM, MpeoOpa3oBaHMs LEIbIX, JPOOHO-
palMOHABHBIX BBHIPAKEHUH W BBIPAKEHHH C KOPHSMH, Pa3IOKCHHE MHOTOYJICHA
Ha MHOJKHTENH, B TOM YHCJIE C HCIIOJIb30BaHUEM (DOPMyN pa3sHOCTH KBAaApaToOB H
KBaj[paTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUAMH: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOHU
IIEPEMEHHOM, 4YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE
pelaTh JUHEWHbIE U KBaJpaTHbIE YPABHEHUs, IPOOHO-PAIMOHAIbHBIE YPAaBHEHMS
C OJHOW IIEPEMEHHOM, CHCTEMbl [BYX JIMHEHMHBIX YpAaBHEHUMW, JIMHEHHBIC
HEPaBEHCTBA M UX CHCTEMbI, KBaJpaTHbIC U APOOHO-pALlMOHATbHBIE HEPABEHCTBA C
OJIHOM IIEPEMEHHOW, B TOM YHUCJIE MPHU PELICHUM 3a4ad U3 IPYIUX NPEIMETOB U
IIPAaKTUYECKUX 3aJa4; YMEHHE HCIOJIb30BaThb KOOPAMHATHYIO IPIMYIO U
KOOPJMHATHYIO IIOCKOCTb JJIsi U300paykeHUs pelIeHU YypaBHEHUI, HEPAaBEHCTB U
CUCTEM




YMeHue onepupoBaTh NOHATUAME: (YHKIMA, rpaduk GyHKIMU, HyTU (QYHKIUH,
MPOMEXYTKH  3HAKOTMOCTOSIHCTBA, IPOMEXYTKA  BO3pPACTaHUs, yObIBaHHMS,
HauOoJbllee W HaWMEHbIIee 3HA4YeHUS (YHKIUH; YMEHHE ONEepHpOBaThH
HOHATHAMH: IpSAMas MPONOPLUUOHAIBHOCTD, JMHEHHAs (QYHKIHSA, KBaJpaTHYHAS
byHknus, oOpaTHas NPONMOPIHOHAIBHOCTL, Iapaboiia, TruIepoosia; yYMEHHE
CTPOUTH Tpaduku (YHKIUH, UCIIONB30BaTh IPaUKU JUIS ONPECIICHUS CBOHCTB
IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl pEIICHUs 3a]a4 U3 IPYTMX Y4EOHBIX MPEAMETOB
U pealbHON JKM3HU; yMEHHE BBIpaXKaThb (HOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YMeHue ornepupoBaTh MOHITUSIMH: IOCIEI0BAaTEIbHOCTD, apupMeTHdecKas u
reoMeTpruyecKas MIPOTPECCUU; yMEHUE HCII0JIb30BaTh CBOMCTBA
MoCJeI0BaTeIbHOCTEH, (POPMYIIBI CyMMBI M OOIIETO WICHA MPHU PELICHUU 337134, B
TOM YHCJIE 3a]1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U peallbHOM KU3HH

YMeHue pemars 3aJa4i pa3HbIX TUIIOB (B TOM 4YMCIIe Ha MPOLEHTHI, AOJIH U YacTH,
IBUKEHHE, paboTy, IIEHy TOBApOB U CTOMMOCTb MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4l
U3 o0nacTu ymOpaBlieHUS JUYHBIMU U CeMEHHbIMM (UHAHCAMH); YMEHUE
COCTAaBJISITh BBIPAXKEHUSI, YpABHEHHU S, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 33]1a4H,
HCCIIE0BATh MOJIYYEHHOE PEIICHUE U OI[EHUBATH MPABIONOA00HOCTh MOJYUYEHHBIX
pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (Urypa, TOYKa, OTPE30K, MpsAMas, Iy,
JIOMaHasl,  yYroj, MHOTOYIOJbHHK, TpPEYrOJbHUK, PABHOOCAPEHHBIH WU
PaBHOCTOPOHHUH TpPEYroJIbHUKH, MPSAMOYIOJbHBIH TPEYrOJbHUK, MEAMAHA,
OuccekTpuca M BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJBHUK, Mapajljiesorpamm,
poMO, TPSIMOYTOJIbHUK, KBaApaT, Tpamelus; OKPY>KHOCTb, KpYI, KacaTelbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (pUTypamMu; yMEHHE pelaTh 3a/add, B TOM
YHUCJI€ U3 IOBCEIHEBHOW >KM3HU, HA HAXO0XKJICHHE TI€OMETPUYECKHUX BEIUYUH C
MIPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue onepupoBaTh MOHSATUSIMU: PaBEHCTBO (UTYp, PABEHCTBO TPEYTOJIbHUKOB;
MapajuIeIbHOCTh W IEPHEHIUKYISAPHOCTh MPSMBIX, YIOJ MEXIy MpPSAMBIMH,
NEpIeHIUKYJIsSp, HaAKJIOHHAs, MpoeKuus, mnomodbue  Quryp, Moa0OHbBIE
TPEYrOJIbHUKH, CHMMETPHUSL OTHOCUTEIIBHO TOUYKHU U IIPSIMOI; YMEHHE pacliO3HABATh
pPaBeHCTBO,  CHUMMETpUI0O W mojgobue  Quryp,  mapauledbHOCTh |
MEPIEHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHHe ornepupoBaTh TMOHATUAMH: JJIMHA, PACCTOSHUE, Yroj (BeaudyuHa Yria,
CHHYC W KOCHHYC yIja TPEyroJIbHUKa), IUIONIA/lb;, YMEHHE OIEHHWBATh Pa3MEphI
MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE NPUMEHSITh (POpMYIIbI
nepuMeTpa U IIOLAAN MHOTOYTOJIbHUKOB, JTMHBI OKPY>KHOCTH U TUIOIIAN KPYTa,
o0beMa MPSAMOYTOIBHOIO TapajuleTeNuIe/ia; YMEHHUE TNPUMEHSATh TPU3HAKU
paBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME VIJIOB TPEYrOJIbHUKA, TEOPEMY
[Mucaropa, TPUTOHOMETPUUYECKUE COOTHOIICHHS JJII BBIUYMCICHHUS JJIWH,
pacCTOSHUH, TJIOIIAACH

12

YMmenue u300paxarh IUIOCKHE (UTYpbl U MX KOMOMHALUHU, MPOCTPAHCTBEHHBIC
(GUrypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX CPENICTB




10 TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh IOHATHAMH: IPSAMOYIOJbHAash CHCTEMa KOODPIMHAT;
KOOPAMHATBI TOYKHU, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO,
CKALIPHOE IIPOU3BEIACHUE BEKTOPOB; YMEHHME MHCIIOJIb30BaThb BEKTOPBl U
KOOPAMHATHI I NPENCTABICHUS NAHHBIX M pEUICHUs 3a1ad, B TOM 4YHCIIEC U3
APYruX y4eOHBIX MPEAMETOB U pealIbHOM KU3HH

14

YMeHHE ONepupoBaTh MOHATHUSMH: CTOJOMKOBBIE W KPYIOBBIC JHArPaMMBI,
Ta0NuIbl, cpenHee apupMETHYEeCKoe, MeauaHa, HauOonbliee W HAUMCHbIIEEe
3HAYEHUS, pa3Max YHCIOBOIO Ha0oOpa; YMEHHE W3BJICKATh, WHTEPIPETHUPOBATH U
peoOpa3oBEIBaTh MH(OPMAIINIO, TIPEJCTABICHHYIO B TAOIUIAX W HA AUArpamMMax,
OTPAXKAIOIIYI0 CBOHCTBA M XapaKTEPUCTUKU PEATBbHBIX TPOIECCOB W SBJICHHIA,
YMEHHE pacrio3HaBaTh H3MEHYHBbBIC BEJIMUYUHBI B OKPYXKAIOIIIEM MHUPE

15

YMeHue onepupoBaTh NOHATUSAMU: CIy4YalHBIA ONBIT (CIy4alHBIA SKCIIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (JIEMEHTApHBIA MCXOJ) CIy4YailHOro ONBbITa, CIy4aiHOe
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOIUThb BEPOSTHOCTH CIy4alHBIX
COOBITHI B OIBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMU COOBITUSIMH; yMEHUE
pelmaTh 3aJaud METOJOM OpraHM30BaHHOIO Iepedopa M C HCIOJIb30BaHUEM
IIpaBUIa YMHOXEHMs; YMEHHE OLIEHMBATh BEPOATHOCTH DEalbHBIX COOBITUH WU
SIBJICHUH, TIOHUMATh POJIb MPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI
B OKPY)XAlOIIEM MHUPE U B JKM3HHM; 3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEI U €ro pojbl0 B MacCOBBIX
SIBJICHUAX

16

VYMeHue BbIOMpaTh NOAXOMAIIMHA M3YYEHHBIM METOX JUIsl pELIeHUs 3a/]adH,
IIPUBOAUTHL IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B INPUPOJAE U KU3HU,
pacno3HaBaTh IIPOSIBIICHHE 3aKOHOB MATEMAaTHMKA B HCKYCCTBE, OIIMCBHIBATh
OTJEJIbHBIE BBIAAIOIIUECS PE3YyJIbTaThl, IIOJYYCHHBIE B X0/I€ PA3BUTH MAaTEMAaTUKHU
KaK HayKd, IIPUBOJMUTH IIPUMEPHl MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMBbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna u BBIYUCIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCE
12 OOBbIKHOBEHHBIE U JECATUYHBIC IPOOM, MPOIEHTHI, OECKOHEYHBIC MEPUOIUYECKHE
Ipodu
1.3 Parmonanbheie uncna. ApupMeTHuecKue onepayy ¢ paloHaATbHBIMU YUCIIaMU
1.4 JleiicTBUTENbHBIC Yncaa. Apru(pMETHYECKHUE ONIEPAIUH C ICHCTBUTEIIPHBIMUA YUCIIaMHU
L5 HpH6nH>KéHUHLIe BBIYHMCIICHUS, TTPaBUJIa OKPYIJICHUS, TPUKUIKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI
2 Anredpanyeckue BbIpaXKeHUs
2.1 BbykBenHble BeIpakeHUsI (BbIPAXKEHHS C IEPEMEHHBIMU )
27 Crenenb ¢ nenbM nokasareneM. CTeneHb ¢ pallMoHalbHBIM MOKa3aTeneM. CBoiicTBa
' CTEINEeHN
2.3 MHorousieHsl
2.4 Anrebpanyeckas 1poOb
)5 Apudmerndeckuil KOpeHb HAaTypalbHOH cTerneHu. JleHCTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPaIbHOMN CTEIICHU
3 VYpaBHEHMSI U HEPABEHCTBA
3.1 Lensie u 1poOHO-panoHaIbHbIC YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI
39 Hensie u npoOHO-panMiOHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB
33 Perrenue TekcToBBIX 337124
4 Yucnoble NOCIEI0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IIOCIIEN0BATEIHLHOCTEMN
4.2 Apudmerndeckas U reoMeTpudeckas nmporpeccuu. @opmysa CI0KHBIX IPOIICHTOB
5 OyHKIUU
@Oynkius, crnocodsl 3ananus pyHkuuu. ['padpuk ¢pynkmaumn. Obaacte onpeneneHus u
51 MHOeCTBO 3HaueHu# (yHkuuu. Hymu ¢yHkmun. [IpoMexyTKH 3HAKOMIOCTOSHCTBA.
o [TpoMexXyTKM MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl W MHUHHUMYMBI (DYHKIIUH.
Haubonbiiee u HanMeHblee 3HaUeHne QYHKIUN Ha IPOMEKYTKE
6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl u UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOTroyrojabsHUKH
7.4 OKpY>XHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsl Ha nocKOCTH
8 BeposiTHOCTB M cTaThCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuxa
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremartuka. BepoaTHOCTh U cTaTUCTHKA: 7 - 9-€ KJ1acChl: 0a30BBIM YPOBEHbD:
y4eOHMK: B 2 yacTsx; 1-oe uznanue Boicorkuii 1.P., Smenko 1U.B.; mox
penakiueit Amenko N.B. Axkunonepnoe o6miectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
YMK BeposATHOCTb 1 cTaTUCTUKA 7-9 Ki1acchl; BEpOSTHOCTh M CTaTUCTHKA.
Metoanueckue pekomenaamnun.7-9 knaccol/ Beicoukuii U.P., Amenko U.B./

nox pexn. Amenko N.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
http://www.mccme.ru/ http://window.edu.ru/
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