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MNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 11ppoBOM MUpPE BEPOATHOCTh U CTATHCTHKA MPUOOpETaIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUM, TaK
U UX pOJIM B 00pa30BaHMHU, HEOOXOAUMOM KaXXJIOMy 4elioBeKy. BospacTaer uncino
npodeccuii, mpu OBIAJACHUH KOTOPBIMH TpeOyeTcst Xxopornasi 6a30Bas MOATOTOBKA
B 00JIaCTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)xHa A
MPOJIOJKEHUS 00pa30BaHus U AJI YCIEIIHONW MPOPECCUOHAIBHON Kapbephl.

Kaxx1p1il 4esnoBek NOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIMNXCS Y
HEro JaHHBIX. A NI 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKA
WM U30bITKa WH(DOPMAITMKU HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUpPOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

NMeHHO mo3TOMYy OCTpO BCTajga HEoOXOAuMOCTh copMuUpoBaTh Yy
oOy4Jarormuxcsi (QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKJIFOUAIOIIYIO B Ce0sl B KaU4eCTBE
HEOTHEMJIEMOM  COCTAaBJISIIOIICH  yMEHHME  BOCIPUHUMATh M KPUTHUECKU
aHAJIM3UPOBATh UH(POPMAIUIO, TPEICTABICHHYIO B PA3IMYHBIX (HOpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX pEAIbHbIX TMPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MpPHHLIUIIAMU cOOpa, aHaIu3a U
NpEICTaBICHUS JaHHBIX W3 Pa3iMYHbIX cep KU3HU OOIIeCTBA U TOCyJapCTBa
npuoOuaeT olydarmmmxcd K OOLIECTBEHHbIM HHTepecaMm. M3ydeHue oOCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3AlMM Iepedopa M Mojacuéra 4vuciia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIATHBIX 3a/7a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaét MaTemaTHueckuii pyHAaAMEHT 15l POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu MHPOPMATHUKU U TUPPOBBIX TeXHONOTHH. [Ipyn M3yyeHUM CTATUCTHKHU U
BEPOSITHOCTU 00O0rallaroTcs TMpPEICTaBICHUS OOYyYalolUuXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlax €ro HUccienoBaHus, (OpMUPYETCS MOHMMAHHE POJIU
CTaTHCTUKH KaK UCTOYHHKA COLUATBHO 3HAYUMON MH(POPMAIIMK U 3aKIIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cooTBeTrcTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HPOrpaMMbl y4eOHOTO
Kypca «BepoATHOCTh U CTATUCTHKa» OCHOBHOTO OOIIEro 0Opa30BaHUs BbIJIECICHBI
CleyIolue CoAepKaTebHO-MeTondYeckue JuHuu: «lIpencraBieHue JaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTH», «INeMEHThl KOMOMHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Copepxanue nuaun «lIpencrapieHre N1aHHBIX U ONUCATENbHAS CTATUCTHKA
CIIYUT OCHOBOW i1 (hOPMHUPOBAHMS HABBIKOB pabOThl ¢ HHpOpMalMeil: ot
YTeHUs] W MHTepIpeTanuu uHGOpMaIMi, MpeACTaBIeHHON B Tabmuuax, Ha
auarpamMmax W rpadukax, A0 cOopa, MpenCcTaBiIeHHs M aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTHUCTHUYECKUX XapAaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
PabGotass ¢ nmaHHbIMH, OOydYaromIMeCs Y4yaTCs CUYUTBIBATh U HHTEPIPETHPOBATH



JIAHHbIE, BBIABUraTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE THUIOTE3HI,
pPasMBINIUIATh HAJ (PaKkTOpamu, BHI3BIBAIOIIMMH W3MEHUYHUBOCTh, M OIICHUBATH WX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U ITPOLIECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIy4allHOM M3MEHUYMBOCTH, MCCIIECIOBAHHE
3aKOHOMEPHOCTEM M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM A
V3y4YE€HUs TEOPUHU BEPOSTHOCTEW. bonbmioe 3HAUYEHHME HUMEKOT IPAKTAYECKUE
3a/1aHusl, B YACTHOCTHU OMNBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJICIISIMH.

[ToHsiTuEe BEpPOSITHOCTH BBOAMUTCS KakK Mepa MPaBAONOA00Us CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEM B CIy4aillHbIX
DKCIIEPUMEHTAX Cc PaBHOBO3MOXHBIMHU AJI€MEHTAPHBIMU UCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMH CTaBUTh M PEIIaTh 00Jiee CII0KHBIC
3amaun. B ydeOHbI Kypc BXOJSAT HauyajdbHbIE MPEACTABICHUS O CIy4YalHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIIEpAlUSIMM HAJ MHOXKECTBAMHU, PACCMATPHUBAKOTCS
NpUMEphbl NIPUMEHEHUSI NIl PELICHUs 3a/lad, a TakyKe HMCIOJIb30BAaHMS B JPYIUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHUKa», B
KOTOpbI  BxomsT pazgensl: «lIpencraBieHue JaHHBIX MW ONMCATEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DIeMEHTHl KOMOWHATOpUKW», «BBemeHune B
Teoputo rpadoBy.

Ha uzyuenue yuebHoro kypca «BeposiTHOCTh U cTaTucTUKa» oTBOMTCA 102
yaca: B 7 kinacce — 34 yaca (1 gac B Hexemwo), B 8 kinacce — 34 ygaca (1 gac B
Heneno), B 9 kitacce — 34 daca (1 yac B Hezeno).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

[IpencraBieHne JaHHBIX B BUAE TAaONHUL, AUAarpaMm, rpadukoB. 3amoIHEHHUE
TaOJUIl, YTCHHWE U TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYroBbIX). UTeHne rpaukoB peanbHbIX IpoleccoB. M3Bneuenue nndopmanuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U MHTEPIPETALINS TAHHBIX.

OmnwucarenpHasi CTaTUCTHKA: cpelHee apu(METHUYecKoe, MeauaHa, pa3Mmax,
HauOOJIbIIIeE ¥ HAaWMEHbBINIEE 3HAYCHHS HAaOOpa YHCIIOBBIX MaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYUBOCTH.

CrnydaiiHeIil 3KCIEpUMEHT (OIBIT) M cilydaiiHoe coObiTHe. BeposTHOCTh H
gacTtoTa. Posib MamoBepOsSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpanbHasi KOCTb B TEOPUU BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. Cremens BepmuHbl. Yucino pédep u cymmapHas
crenenb BepuinH. llpencraBnenue o cBs3Hoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencraBieHne 00 OpPUEHTUPOBAHHOM
rpade. Pemenune 3amad ¢ momouisio rpaos.

8 KUIACC

[IpencraBieHue qaHHBIX B BUIE TAOMUI, TUarpaMm, rpauKkos.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMU: O0BbEAMHEHHUE, MNepecedeHue, aomnonHenre. CBolcTBa onepanui
HaJl MHOXECTBAMHU: MEPEMECTUTENIBHOE, COYETATEIbHOE, PaCHpEEIUTENBHOE,
BKItoueHus. Mcmonb3oBaHue TpaduyecKoro MpencTaBICHUs MHOXECTB Jis
ONMCAHMUsI PEAIBHBIX ITPOLIECCOB U SIBJICHUM, IIPU PEILICHUH 3a1a4.

N3mepeHne paccenBaHus AaHHBIX. /Mcnepcus M CTaHAAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.

DneMeHTapHble COObITHS  ciay4yaliHOTO ombiTa. Ciy4ailHple COOBITHS.
BepositHoctt  coOpiTuii.  OnbBITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
coObrTusamMu. CiyuaitHbiii BbIOOp. CBsI3b MKy MaJIOBEPOSTHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMU COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [I€pEBBEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEpIIMHBI, CBSI3b MEXIY YHMCIOM BEpIIMH U uucioMm pé&bep. IlpaBumno
yMHOXeHUs. Pemienue 3aau ¢ moMopto rpados.

[TpotuBononoxusie coObiTusA. [uarpamma Diinepa. OObeAuHEHHE WU
nepeceueHre  coObITHil. HecoBMecTHblie coObiTusi. @DopMyna  CIOXKEHUA
BEPOSAATHOCTEU. YCIOBHAsA BEPOATHOCThb. [IpaBuino ymHOxeHus. HesaBucumeblie
coObiTusa. IlpencraBienue skcrepuMeHTa B BuAe JepeBa. PemeHue 3amay Ha



HAXOXXJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIyYaHOTO JKCIEPUMEHTA,
nuarpamm Jitnepa.

9 KIIACC

[IpencraBnenne JaHHBIX B BHAE TaOdMI, JuarpamM, TIpadukos,
UHTEPIIpETalNs JaHHbIX. YTeHHE U NOCTpOeHue Taliull, AMarpaMm, rpaukoB 1o
peaabHbIM TaHHBIM.

ITepecranoBku u ¢pakropuan. CoueTaHust U YUCIO coueTaHui. TpeyroibHUK
[Tackans. Pemenue 3aa4 ¢ HCTIOIb30BaHHEM KOMOMHATOPHUKHU.

['eomeTpuyeckass BeposTHOCTh. Ciy4ailHbI BbIOOp TOYKM M3 (UTYpPHI Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnertanne. Yenex u Heyaada. Cepuss MCHBITAHMM 1O IIEPBOrO ycIexa.
Cepust ucnbiTanuii bepHymim. BeposTHOCTH cOOBITUH B CEpUU UCHBITAHUUN
bepnynnu.

CrnyuvaiiHas BeIMYMHA W PACIPEICICHHE BEpOSTHOCTEH. MaTtemaTuueckoe
oXuJaHue M gucnepcus. IlpuMepsl  MaTEMaTU4YECKOTO  OXUAAHUSA — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HA4YCHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAaHUE U
JUCIIEPCHsT  CIy4allHOM BEJIMYMHBI «YHCIO YCIIEXOB B CEPUM MCIIBITAHHUU
bepnymnmy.

[Tonsitue o 3akoHe OosplMX yuces. M3MepeHue BEpPOATHOCTEN € MOMOIIBIO
4acToT. Posib 1 3HaueHue 3akoHa OOJIBLINX YHCE B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHMsS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTHKA» XapaKTEPU3YIOTCSL:

1) narpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSAIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THUX
JOCTHKEHHUM B IPYTUX HAayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaskJaHUHA U peajnu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKIAHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX IPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH NPAKTUYECKHUX 3aad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHENIHOW Mpo¢ecCHOHaIbHON
NESATEIIbHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHHUEM MHAUBUAYATIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXACHUHA, YMEHHIO BUJAETH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTallUEl B JIEATEIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak c@epbl 4YelOoBE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMAaTHYE€CKOM KyJbTYpPOH KaK CpelICTBOM
NO3HAHWA MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOTO 0J1ArONOTy YU

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEpPECax CBOErO
3I0pOBbsl, BEAEHUSA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIAaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHbIXA, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallME! Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIeHl cpeapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) aganTanus K M3MEHAIMUMCS YCJOBMAM COUMAJIBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynupoBaTh UIeH, MOHITUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIICHUsT U ACUCTBUA, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

ba3oBble Jiornueckue aeiicTBHUA:
e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
0OBEKTOB, TOHITUH, OTHOIICHUNA MEXAY MOHATUAMH, (DOPMYyIHpPOBATH
ONpEeNeNeHUs  MOHSATHUM, YCTAHABJIMBAaTh  CYIIECTBEHHBIM  MPU3HAK



KJIaCCU(pUKALMU, OCHOBAaHUA sl OO0OOIIEHHS M CpaBHEHHS, KPUTEPUU
IPOBOJMMOI0 aHAIN3a;

BOCIIpUHUMATh,  (OPMyIHpOBaTh M  NPEoOpa3OBBIBATH  CYKICHUS:
yTIBEpPAUTENIbHbIE M OTpULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOIuIue,
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUHsl B (paKTaxX, JaHHBIX, HAONIOJEHUSX U YTBEPKACHMSX,
npeuiaratb KpUTEPUHU IS BBIABICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JenaTh BBIBOJABI C MCIIOJNB30BAaHHEM 3aKOHOB JIOTUKHU, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKITIOUEHHH 10 aHAIOTHH;

pa3dupaTh JT0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKIEHUH (IpsMble U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4ecKuX (akToB, BBICTpauBaTh apryMEHTAlUI0, MPUBOJIUTH
IpUMeEpPbI U KOHTPIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOHUpaTh crmoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapHAHTOB pElIeHUsA, BBHIOMpAaTh HauboJiee MOAXOMAIUN C Yy4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKHeE 1eHCTBUSA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIbHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE, (OpPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTH IO CAaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY HECJIOXHBIH
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHNE 110 YCTAaHOBICHUIO 0COOEHHOCTEH
MaTEMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (hOopMyIHpoBaTh 00O0OIIEHHS U BBIBOJABI 10O PE3yJIbTaTaM
NPOBEAEHHOTO HAONIONEHUS, HMCCIEIOBaHUS, OIIEHUBATh JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKkKe BBIIBUTaTh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTH HWH(GOPMAIMH, JIaHHBIX,
HEOOXOMMBIX JJIsI PEIICHUS 3a]1a4H;

BBEIOWPATh, aHAM3UPOBATH, CHUCTEMATHU3MPOBATH W HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHHS,

BBEIOMpATh (OPMY TPEACTaBICHUS HWHPOPMAMK W HLUIFOCTPUPOBATH
pelaeMpie  3aJladyd  CXeMaMH, JauarpaMMmaMu, HWHOHW TrpaduKod Hu HUX
KOMOHMHAIIUSIMU,



OLICHMBATh HAJEKHOCTh HMHQOPMAIMH IO KPUTEPHUSAM, MPEI0KEHHBIM
YUUTEIEM UIN CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eliCTBHA:

BOCIIPUHUMATh U (GOPMYITUPOBATH CYXKJACHHUS B COOTBETCTBHU C yCIOBUSIMU
U [EJISIMHA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1auyu, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X07Ie 00CY)XJICHHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npo0JIeMBbl, pelraeMoil 3ajaun, BHICKa3bIBaTh MJICU, HAIICIICHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKISCHUSIMH JIPYTHX
YYaCTHUKOB JAMAaNora, OOHApyKUBAaTh pa3iHude M CXOJICTBO IMO3UILIUN, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,
NPEICTaBIsITh  PE3yJAbTaThl  PEIICHUSA 3aa4H, HKCIIEPUMEHTA,
WCCJICIOBAHHUS, TIPOEKTA, CAMOCTOSITEIILHO BEIOUPaTh (DOpMAT BBHICTYIICHUS
¢ Y4€TOM 3a7a4 MPE3EHTAIMN U OCOOEHHOCTEN ay TUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW ¥ WHIUBUIYaTHHOM
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOM NEATEIhHOCTH, IIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOM pabOThI, pacmpeaensiTh BHUIbI padOT, IOrOBapUBATHCA,
0o0CcyX1aTh TIPOIIeCC W pe3yJbTaT padboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyxkaeHUs, OOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHITH CBOIO YacCTh PabOTHI
U KOOPAWHHPOBATH CBOM JEHCTBUS C JAPYTMMH YWICHAMH KOMAaHJbI,
OLICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJTOPUTM pEHIeHHs 3aiadu (WU ero
4acTh), BbIOMpaTh CIOCOO pelIeHUs C Y4ETOM HMEIOUINXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapUAHTHI pEUICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPO.HI), SMOIUOHAJIbHbIN HHTEIJIEKT:

BJIaaCTh crocodbaMu CaMOITPpOBEPKHU, CAMOKOHTPOJIA IMpoHecca U pe3yjabTaTta
peUICHUA MaTeMaTHUUYECKOM 3aJa4u,

npeABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BOBHUKHYTH IIPHW PCIICHHUUN 3a1a4U,
BHOCUTb KOPPCKTHBbI B ACATCIbHOCTH Ha OCHOBE HOBBLIX O6CTO}ITCHBCTB,
HaﬁHeHHBIX OH_II/I6OK, BBISIBJICHHBIX TPYHHOCTCﬁ;



e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABIECHHON LEIN U
YCIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHXKCHHMS WU HEJOCTIDKEHUS LENH,
HaXOJMTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 kjacce OOyYarOMIMICS TOJYYHUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Uutateh wuHpOpMaIMio, TPEACTABICHHYIO B TaOMWIlaX, Ha JUarpamMmax,
MPEACTABIATh JaHHBIC B BHJE TaOJHI], CTPOUTH TUATPAMMBI (CTOJOWKOBBIC
(cTon0yaThie) U KPYroBhie) 0 MAacCHBaM 3HAYCHUI.

OnucblBaTh M HMHTEPOPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIE,
MIPEICTABJICHHBIC B TAOJIMIIAX, HA AUAarpamMmax, rpadukax.

Hcnonb30BaTh [Ji1 ONUCAaHUS JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHUECKoe, MeauaHa, HauOoJblllee W HAaUMEHbIIEe 3HAYCHMS,
pa3max.

NmMeTh mnpencraBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha MPUMEpPAX IIEH,
(bU3NYEeCKUX BEJIMYUH, aHTPOTIOMETPUUYECKUX TaHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTHYECKON yCTOMYMBOCTH.

K koHiy oOyuenus B 8 kiacce oOydarOmIMIiCS TOJYYHUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

W3BnekaTe U mnpeoOpa3oBbIBaTh MHGOPMAIIMIO, NPEICTABICHHYIO B BUIE
Tabnwil, quarpamm, TpaduKoB, MPECTABIATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpadukos.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENEh: CPEeIHUX
3HAYEHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKIIOHEHUE).

Haxomuth 9acTOTHl YMCIIOBBIX 3HAYEHUN W YaCTOTHI COOBITHN, B TOM YHCIIC
10 pe3yJbTaTaM U3MEPECHUN U HAOTIOCHUH.

HaxomuTh BepOATHOCTH CiIyd4allHbIX COOBITUH B OMBITaX, 3Hasi BEPOATHOCTH
AJIIEMEHTApHBIX COOBITUH, B TOM YHCIE B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOJENIU: JEPEBO CIy4ailHOTO 3KCIEpUMEHTA,
JauarpaMMbl Jilliepa, YucaoBas npsamasi.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IMOAMHOMXECTBO,  BBINOJIHATH
omepalMd HaJ MHOXECTBAMHU: OO0BEIMHEHHE, IepeceyeHue, JOIMOJHEHHE,
MEPEYUCIATD PJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpPeACTaBICHUE MHOXKECTB M CBS3€H MEXIy
HUMM JIJI1 OMKMCAHUS TIPOLIECCOB U SIBJICHUI, B TOM YHCJI€ NPU PELICHUH 337a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.



K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekatb u mpeoOpazoBbiBaTh HMH(OpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUAE TaONMll, Auarpamm, rpadukoB, MPEACTABISTH
JaHHBIE B BUJE TaOJIUI], 1Uarpamm, rpaduKoB.

Pemars 3amaum opraHM3oBaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh ONUCATENbHBIE XapaKTEPUCTUKU MJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOThI COOBITHS, B TOM UYHUCIE MOJIb3YSCh
pe3ynbTaTaMy MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

Haxonutb BEpOSITHOCTH CIly4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPUSIX
VCIIBITAHUM J10 TIEPBOI0O YCIIEXa, B CEPUSIX UCIBITAHUN bepHyIuIn.

Nmers mnpencraBiaeHue O CIy4alHOM BEIWYMHE W O PACHPENEIICHUU
BEPOSATHOCTEM.

HNmets mpencraBieHue O 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
npUpoze 1 OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3jaeoB U TeM nmudpoBbIe
Ne i/ P Konrtpoabnbie | IIpakTnueckue (1ubp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchl
Bbu6nuoreka [IOK
1 I1 2
PEACTABIICHHIC AAHHBIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmmcaTtenbHas CTaTHCTHKA 8 1 hitps://m.cdsoo.rw/7f415fde
Bbu6nuoreka [IOK
I 1
3 Coryualinas M3MEHTHBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa CIIy4aiiHOTO 4 1 bubmumoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001Ienre, cucTeMaTH3aIys 3HAHUH 5 2 https://m.edsoo.rw/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB H TeM nudpoBbie
Ne n/m P Kontpoabubie  IIpakruueckue (mupp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [IOK
1 IT 4
OBTOpEHHC kypea 7 kacca https://m.edsoo.ru/7f417{b2
) OmnucarennHas craTucTuka. PaccenBanne 4 Bbu6nuoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417{b2
Bbubnuoreka [IOK
4 B 7 1
€pOSTHOCTH CIYYAHOTO COOBITHS 6 hitps/m.cdsoo.rw/ 741712
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417{b2
Bbubnuoreka [IOK
6 C i 0 8
JIYHAHHBIC COOBITHA https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
i 4 2
7 O0001enue, cucreMaTn3amusg 3SHAaHUH https://m.edsoo.rw/7f417fb2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1




9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(poBLIe
Ne n/m P Kontpoabubie  IIpakruueckue (mupp )
MPOrpamMMbl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
bu6mmoreka [IOK
1 I1 4
OBTOpEHUE KypCa 8 Kacca https://m.edsoo.ru/7f41a302
Bbu6nuoreka [IOK
2 DIICMEHTEI KOMOUHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckast BEpOITHOCTH 4 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Mcmbrrarms bepryium 6 ! https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
> Crryaitias BemauHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 OGobueHe, KOHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2




IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
ara uugpoBbIe
Nen/m . Tema ypoka Koutpoabubie | IlpakTuueckne A p
Bcero HU3ydeHusi = oOpa3oBaTeibHbIE
padoThI padoThI
pecypcebl
| [IpencraBnenue JaHHBIX B | bubnuorexa [IOK
Ta0IHIIaxX https://m.edsoo.ru/863ec1{8
) [IpakTrueckue BEIYMCICHHUS 110 1 bu6nuorexa [IOK
Ta0JIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 H3BiieueHne u uHTEpIIpETALIUA | bu6muoreka [IOK
TaOIUYHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaxruueckas padora "Tabmursr" 1 1
I'paduueckoe npeacraBieHue
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnmoreka [JOK
CTOJIOMKOBBIX (CTOJI0YATHIX ) https://m.edsoo.ru/863ed18e
quarpamm
YreHune u MOCTPOEHUE AUarpaMMm.
6 [Tpumepsr nemorpaduuecKux 1 bubmorexa [JOK
PHMEpHL ACMOTP https://m.edso0o.ru/863ed602
quarpamm
7 [TpakTrueckas pabora 1 1 bubnmoreka [JOK
"TnarpamMmmsI" https://m.edsoo.ru/863ed72¢
2 Yucnoseie HaOopwl. CpenHee 1 bu6muoreka [IOK
apudMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnoseie HaOopwl. CpenHee 1 bu6muoreka [IOK
apupMeTHIecKoe https://m.edsoo.ru/863ed846
10 Menuana gucioBoro Habopa. 1 but6mmoreka [IOK




Y cTOMYMBOCTL MEINAHBI

https://m.edsoo.ru/863edb3e

Menauana 9ucioBOro Hadopa.

i YCTOHYHUBOCTD METUAHBI
12 [Ipaktuyeckas padora "Cpennue bu6muoreka [IOK
3HauyeHUs" https://m.edsoo.ru/863edcba
Hawubonbiiee 1 HAMMEHbBIIIECE
13 3HAUEHUS YHCIOBOTO HAbopa. bubmorexa [JOK
https://m.edsoo.ru/863ee07a
Pa3zmax
Hawubonbliee 1 HAUMEHbBIIICE
14 3HAYEHMSI YUCIIOBOTO Habopa.
Pa3zmax
Hawubonpuiee u HauMeHbIIIeE
15 3HAYEHUSI YUCTIOBOTO Habopa.
Pa3zmax
KoHnTponbHas pabota mo Temam
16 "[IpencraBieHue TaHHBIX. bubnmorexa LOK
https://m.edso0o0.ru/863ee390
OmnucarenpHasi CTaTUCTHKA"
17 CiyyaliHasi UBMEHYMBOCTh bu6muoreka [IOK
(mpumepsl) https://m.edsoo.ru/863eedbc
13 YacTtoTa 3HaUYCHUN B MaCCUBE bubnuorexa [{OK
JAHHBIX https://m.edsoo.ru/863ee69¢
bubnunorexa [IOK
19 I'pymmuposia https://m.edsoo.ru/863ee9d0
20 I'mcrorpammer
but6mmoreka [IOK
21 Frerorpamus: https://m.edsoo.ru/863eeelc
2 [Ipaktuyeckas padora "CiyqaitHas bu6muoreka [IOK

NU3MEHYUBOCTH"

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




I'pad, Bepuuna, pedpo.

but6mmoreka [IOK

23 TlpercTaBICH e 3A/121H C NOMOMIER https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTb) BEPILLUUHBL.

24 Yucno pébep u cyMMapHas CTETIEHb bubmmorera IIOK

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

BepiuH. Llens u nukin

)5 ens u nuxin. [yt B rpade. bubnmoreka [JOK
[IpencraBnenue o cBsI3HOCTHU Tpada https://m.edsoo.ru/863ef236

26 [IpencraBnenne 06 bubnunorexa [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

7 Ciy4aiiHbI{ OIIBIT U CITy4alHOE bubnmoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M yacTOoTa COOBITHS.

)3 Posib ManoBeposITHBIX U bu6muoreka [IOK
MPAKTUYECKHU JTJOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHIA B IPUPOJIC U B OOIIECTBE

29 MoHnera u urpanpHasi KOCTb B
TEOPUH BEPOATHOCTEU
[Ipakruueckas pabora "Hacrora bubnuorexa [IOK

30
BbITIaZICHUS opJa" https://m.edsoo.ru/863ef8a8
KonTtponsHas padora mo temam

31 "CiyualiHas ”3MEHYUBOCTb. bu6muoteka [JOK
I'pader. BeposiTHOCTE CitydaiiHOTO https://m.eds00.ru/86310186
coObITHs"

0 [ToBTOpenue, oboOIICHNE. bu6muoteka [JOK
[IpencraBienune JaHHBIX https://m.edsoo.ru/863efa24

13 [ToBTOpEeHHE, 0600IICHHE. bubnunorexa [IOK

OmnmncarenbHas CTaTUCTHKA

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




34

[ToBTOpenue, oboOIICHNE.
BeposiTHOCTB cityqaifHOTO COOBITHS

but6mmoreka [IOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeIe
Tema ypoka Konrpoabusie | Ilpakruyeckune
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
| [IpencraBneHue JaHHBIX. 1 bu6muoreka [IOK
OnucaTrenpbHas CTaTUCTUKA https://m.eds00.ru/863f029¢
) Cnyyalinas u3aMeH4uBOCTh. CpenHue | bubnuorexa [{OK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Cayuaiineie coObiTHs. BeposTHocTu u | bu6nunorexa [IOK
YaCTOTHI https://m.eds00.ru/863f0578
Kiaccuueckue Mmoznenu Teopuu
4 BEPOSITHOCTEN: MOHETA U UTpabHAS 1 bubmorexa OK
p ' P https://m.eds00.ru/863f076¢
KOCTh
bubnunorexa [IOK
5 O 1
TIOHEHIA https://m.eds00.ru/86310a50
but6mmoreka [{OK
6 0 1
Jucniepers HHE0BOrO Hadopa https://m.eds00.ru/86310a50
7 CraHgapTHOE OTKIIOHEHHE YHUCIOBOIO | bubmuoteka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JmnarpaMMbl paccerBaHHS 1 bubmorera [IOK
P P https://m.edsoo.ru/863f0eab
bubnunorexa [IOK
9 M 1
HOIKCCTBO, TOAMHONCCTBO https://m.edsoo.ru/863f1180
Onepanuu HaJl MHOKECTBAMU:
part A bubmuorexa [{OK
10 0o0beIMHEeHNE, TIepECeUCHHE, 1

JOTMOTHEHNE

https://m.edsoo.ru/8631143¢




CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTENBHOE,

bubnunorexa [IOK

11
COYETATENBHOE, PACTIPEAEIIUTEIBHOE, https://m.edso00.ru/86311784
BKJIIOUEHUS

12 I'paduueckoe npeacraBieHue bu6muoteka [JOK
MHO>KECTB https://m.edsoo.ru/863f198¢
KoHTponbHas pabota mo Temam

13
"Cratuctnka. MHOKecTBa"

14 OnemeHTapHbie coObITHs. CitydaliHble bubnmoreka [JOK
coOBITHS https://m.edsoo.ru/863f1dec
BbiaarompusgrcTs e

15 3J1eMeHIT)a HBIE Z(I‘_)(ZSI:ITH;{ bubnnorexa LHOK

p o https://m.edsoo.ru/863fldec
BepositHocTH coObITHI
BbiaarompusgrcTs e
16 3J1eMeHIT)a HBIE Z(I‘_)(ZSI:ITH;{ bubmmorexa LOK
P o https://m.edso00.ru/863f172
BepositHOCTH COOBITHI
OMBITH ¢ PpABHOBO3MOXXHBIMU
17 3JIEMEHTAPHBIMU COOBITUSIMU bubnmorexa LOK
. P . ' https://m.edsoo.ru/863f21ca
Cryyaiinelii BEIOOp
OMBITH ¢ PAaBHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMU COOBITUSIMU Bubmiorexa ITOK
o pv ' https://m.edsoo.ru/863f21ca
Cryyaiinelii BEIOOp
[Ipaxruueckas padota "OmnbITHI ¢

19 aBHOBO3MO>KHBIMH DJIEMEHTAPHBIMH bubnnorexa LHOK
p " p https://m.edsoo.ru/863f235a
COOBITHSIMH

but6mmoreka [IOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa aepeBa: eAMHCTBEHHOCTh bu6muoteka [JOK




IIyTH, CYLICCTBOBAHUE BUCSIYEH
BCPIIHMHBI, CBA3b MCKAY YHUCIIOM
BEPILUH U YuciIoM pEdep

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

22 ITpaBrno yMHOXKEHUS bubmmorexa LOK
p M https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
2 I1
3 PaBHIIO yMHOMCHHA https://m.edsoo.ru/863f2e¢36
bubnunorexa [IOK
24 [IpoTrBOMOI0XKHOE COOBITHE hitps-//m.cdsoo.rw/S63f2f8a
25 Huarpamma Ditnepa. O0beAMHEHNE U bu6muoreka [IOK
nepecedeHre coObITHI https://m.edsoo.ru/863f3214
2 HecosmecTtablie coObiTHs. Popmyna bu6muoreka [IOK
CJI0’KEHHUsS BEPOSTHOCTEN https://m.edso0.ru/863{3372
7 HecosmecTtablie coObiTHs. Popmyna bu6muoreka [IOK
CJIO’KEHUSI BEPOATHOCTEN https://m.eds00.ru/863{3764
IIpaBuino yMHOXXEHHUS BEpPOSITHOCTE.
28 YEJIOBHaSIy]i OSITHOCTD ’ bubnnorexa LIOK
p ' https://m.edsoo.ru/863f38ae
HesaBsucumsblie coObITHS
IIpaBuino yMHOXXEHHUS BEPOSITHOCTE.
29 yIC)J'IOBHaHy]i OSITHOCTB ’ bubmmorexa LOK
p ' https://m.edso0.ru/863f3b06
HesaBucumbie coObITHS
30 [IpencraBnenue ciry4aitHOro bubmmoreka [JOK
JKCIIEPUMEHTA B BUJE JEpPEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cirydaitHOro bubmmoreka [JOK
JKCIIEPUMEHTA B BUJE JEpPEBa https://m.edsoo.ru/863f3f20
[ToBTOpEeHHE, 060OIICHHE.
but6mmoreka [IOK
32 [IpencraBieHue JaHHBIX.

OmnmncarenbHas CTaTUCTHKA

https://m.edsoo.ru/863{4128




bubnunorexa [IOK

33 II 000 T 1
oBTOperne, 0bobmenne. Ipager https://m.edso0o.ru/863f4312
KoHTponbHas pabota mo Temam
34 "CnyqaitHbeie coObITHS. BEpOATHOCTS. 1

I'padpsr”

OBIIEE KOJMYECTBO YACOB I10
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoanubie | IlpakTnyeckue dara HHppoELic
Bcero H3ydeHusi = oOpazoBaTeIbHbIE
padoThI padoThI
pecypcebl
1 [IpencraBienune faHHBIX 1 bubmmorexa [OK
https://m.edsoo.ru/863f47ca
2 OnucarenpHas CTaTUCTHKA 1 bubmmorexa IIOK
https://m.edsoo.ru/863f47ca
3 Omneparnyu Hag COOBITUAMU 1
4 HezaBucumocTs coObITHI 1
5 KomMOuHaTopHoOe mpaBuiio | bu6muoreka [IOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
6 IIepecranoBku. daxropuai. 1 bu6nuorexa [IOK
CoueTaHusi ¥ YUCJIO COUYETAHUM https://m.edsoo.ru/863f4e16
bubnunorexa [IOK
! Tpeyrombmik Hackans 1 https://m.edso00.ru/86315014
[IpakTuueckas padota
2 "Brrunciienue BepoATHOCTEH C 1 1 bu6muoreka [IOK
HCITOJIh30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863£5208
(GYHKIMIHA 7IEKTPOHHBIX TabuuL"
['eomeTpuyeckas BEpOSATHOCTD.
9 Cry4aiiHblii BEIOOp TOUKH U3 | bubnunorexa [IOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
U3 IyTH OKPY>KHOCTH
10 I'eomeTrpuueckas BEpOSITHOCTD. | bubmuoteka [JOK

Cry4aiiHelii BEIOOp TOUKH U3

https://m.edsoo.ru/863f5a50




(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPY>KHOCTH

I'eomeTprueckast BEpOATHOCTb.
Cry4aiiHblii BEIOOp TOUKH U3

bubnunorexa [IOK

11
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyT'H OKPY>KHOCTH
['eomeTpuyeckas BEpOSATHOCTD.
12 CrnyuaiiHblii BEIOOP TOUKH U3 bubmmoreka [JOK
(buUTyphI Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyT'¥ OKPY>KHOCTH
UcnbiTanue. Ycnex u Heygaya.
13 Cepus ucnbITaHUN 10 IEPBOTO Bubmmorexa [JOK
P A p https://m.eds00.ru/86316162
ycnexa
HcneiTanue. Ycnex u Heyaava.
14 Cepus vcTIBITAHUN JIO IEPBOTO Bubmmorexa [JOK
P A p https://m.eds00.ru/86316356
ycrnexa
HcneiTanue. Ycenex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnbitanusa beprysm.
16 BepositHocTH coObITH B cepun bubmmorexa IIOK
p . p https://m.edsoo.ru/863f64d2
ucnbiTanuit bepuymnnum
UcnbiTanus bepnysu.
17 BepositHocTH coObITHI B cepun bubmmorerxa IIOK
p . p https://m.edsoo.ru/863{6680
ucnbiTanuit bepuymnnum
18 [IpakTrueckas padota "Ucnbitanus bu6muoreka [IOK
bepnymnn" https://m.edsoo.ru/863f67de
19 CnyyaliHas BeTUYMHA U bubmuorexa [{OK




pacnpenesieHue BEpOsTHOCTEN

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

Maremarnueckoe oXXKUIaHUE U

but6mmoreka [IOK

20
JUCIIEpCUs CIIy4YalHON BEIMYHMHbI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTU4ECKOTO
21 OXXHUJIaHUS KaK TEOPECTUUCCKOTO buomorexa HOK
A p https://m.eds00.ru/863f6{86
CpEIIHETO 3HAYCHHS BEIIMINHBI
bubnunorexa [IOK
22 IToustre o 3aKkoHe OONBIINX YUCENT
https://m.edsoo.ru/863f72c4
7 N3MepeHne BeposSTHOCTEM C bu6muoreka [IOK
IIOMOIIBIO YaCTOT https://m.edsoo.ru/863f7652
24 [IpumeHeHne 3aKkoHa OOJBITUX bu6muoreka [IOK
qHcell https://m.edsoo.ru/863f7116
’5 O06o0meHne, cucTeMaTr3anus bubnuorexa [{OK
3HaHuii. [IpencraBneHre naHHBIX https://m.edsoo.ru/863f783¢
2 O0001enue, cuCTeEMaTA3aIUsA
sHanuii. OnucaTeabHas CTaTUCTHKA
O0001enue, cuCTeEMaTA3aIUsA
27 3ganui. IIpencraBneHue TaHHBIX bubnnorexa LHOK
- pea A ' https://m.edsoo.ru/8631893a
OnucarenbHasi CTAaTUCTUKA
O0001enue, cuCTeEMaTA3aIUsA
28 3HaHWH. BeposTHOCTE ciIyuaifHOTO bubmmorexa LIOK
- 2eP A https://m.edsoo.ru/863f7ade
coOBITHS
O0001Ienre, cuCTEMaTH3aIus
79 3HaHWI. BepoATHOCTH CciTydyaliHOTO bubnmoreka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7¢9c¢c
KOMOWHATOPHUKH
30 O06o06mIieHre, CHCTEeMaTH3aIIHs bubmuoreka [{OK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/8631f7¢54




KOMOWHATOPUKH

O0001enue, cuCTEMaTA3aIUsA
3HAHHUH. DJIEMEHTHI

but6mmoreka [IOK

31 1
koMOuHaTopuku. CirydaiiHbie https://m.edso0.ru/86318408
BEJIMYMHBI U pacpeiesieHus
O0001enue, cuCTeEMaTA3aIUsA
32 sHaHui. Cy4yailHble BETUUUHBI U 1 Bubmiorexa ITOK
e https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [IOK
33 n & 1
TOTOBA KORTPOIIbHAL pabota https://m.edsoo.ru/863{8b56
34 O0001enue, cuCTeEMaTA3aIUsA !
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
5 BepositHOCTB 1 cTaTucTUKa
Yurath nHPOpMAIIHIO, TPEICTABICHHYIO B Ta0IUIax, HA JUarpammax,
5.1 MpENCTaBIATh JaHHBIE B BUAEC TaONMHUI, CTPOHUTH JAHATrPAMMEI
(cronOukoBbIe (CTOMOYATHIE) M KPYTOBBIE) [0 MacCHBaM 3HAUE€HU N
- OnuceiBaTh W MHTEPIPETUPOBATh pEAITbHBIE YHCIIOBBIE JIAHHBIE,
Mpe/icTaBjIeHHbIE B Ta0IUIIaX, HA IMarpaMMax, rpadukax
Hcnons3oBath JUISt OMHCAHUSA JTAHHBIX CTaTHUCTUYECKUE
53 XapaKTePUCTHUKU: cpeiHee apupMeTudeckoe, MeIaHa, HanOoIbIIee U
HauMEHbIIIee 3HAUCHUS, pa3Max
Nmets npencraBiieHre O CIy4alHOM M3MEHYMBOCTH Ha IIPUMEPAX LIEH,
54 (bu3NYeCKUX  BEJIIMYUH, AaHTPOIOMETPUYECKUX JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekath U TpeoOpa3oBBIBATH HH(POPMAIIMIO, MPEIACTABICHHYIO B
5.1 BUJE TaOdMI, quarpamm, rpadukoB, MpeACTaBIATh JaHHBIE B BHJE
TabIuIl, JUarpamm, rpauKkoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX IIOKa3aTeseil:
5.2 CpEIHUX 3HAaYeHUN U Mep pacceuBaHus (pa3Max, IUCHEpCHUS U
CTaHJAPTHOE OTKJIOHCHHE)
5.3 HaxoauThk 4acTOTBEI YHCJIOBBLIX 3HAYEHHH U YaCTOTHI COOBITHH, B TOM




qHCIie TI0 pe3yJbTaTaM U3MEPEeHUN U HaOII0 e HHIA

HaxonuTe BepOSTHOCTH CIy4yallHbIX COOBITHM B OMNbBITax, 3HAaA

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHHA, B TOM 4YHCJI€ B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
55 Ucnonw3oBarh  rpaduueckue  MOJETH:  JIEPEBO  CIIyYailHOTO
' AKCIIEPUMEHTA, AUarpaMmbl Jiiiepa, YuciIoBas npsmas
OnepupoBarh NOHATUSMU: MHOXECTBO, IOJMHOKECTBO; BBIIOJIHATH
56 OlepalMyd  HaJ  MHOXECTBaAaMHM: OOBEIMHEHHE, IepeceucHHe,
' JOTIOJIHEHUE; TEPEUYUCIIATh JIEMEHTBI MHOKECTB, IPUMEHSTh CBOICTBA
MHO’KECTB
Hcnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXECTB U CBs3eH
5.7 MEXKy HUMU JUIsl OMMCAHMS MPOIECCOB U SIBJICHHUM, B TOM YHWCIIE MPHU
pelLIeHNH 3aa4 U3 APYIUX YUeOHBIX MPEIMETOB U KYpCOB
9 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yabTATHI OCBOCHUSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTh W TpeoOpa3oBbIBaTh MH(POPMALUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX HCTOYHUKAX B BHIE TaONMUI, auarpamm, TpaduKoOB,
MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, UarpamMmm, rpagukoB
55 Pemartp 3agaun OpraHu30BaHHBIM MEpeOOPOM BapHAHTOB, a TAKKE C
. MCTOJIb30BAHNEM KOMOMHATOPHBIX MPABHI U METOIOB
Hcnonp30BaTh  omucaTreiabHble XapaKTEPUCTHKU I MAacCHUBOB
53 YUCJIOBBIX JAaHHBIX, B TOM 4YHCJIE CPEIHUE 3HAYEHUS U MEPHI
paccenBaHus
54 HaxomuTh 4yacToThl 3HaU€HUNW W YACTOTHI COOBITUS, B TOM YHCIIE
. MOJIb3YACh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUI 1 HaOMI01eHU
Haxomuth BeposITHOCTH CITy4ailHBIX COOBITHI B M3YYCHHBIX OIBITaX, B
5.5 TOM 4YHUCJIE B ONbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMM, B CEpPHUAX HCHBITAHWNA J0 TMEPBOr0 ycrexa, B CEpHsix




ucnbiTaHui beprynnu

Nmets mpexacTtaBieHue O CIy4allHOM BEJIWYMHE U O PACHpPEACICHUU

5.6

BEPOATHOCTEH

Nmetn OpeaACTaBJICHHUC O 3aKOHC 60J'H>H_II/IX YUCCII KaK O MPOABJIICHUU
5.7 3aKOHOMEPHOCTH B CIIy4alHOW WM3MEHYMBOCTM U O pOJM 3aKOHa

OOJIBIITUX YHCET B IPUPOE U OOIICCTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
5 BeposiTHOCTB 1 cTatucTUKa
[IpencraBieHue NaHHBIX B BHUJE TaOIUL, AUAarpaMM, rpadukoB. 3anoJHEeHUE
Ta0JIUIl, YTEHWE W TIOCTPOSHHUE aAMarpaMmM (CTOMOMKOBBIX (CTOJIIOYATHIX) U
5.1 KpyroBbix). UrTeHwe TpaduKOB peabHBIX MpolreccoB. M3BnedeHue
uH(pOpPMAIUM W3 JUarpaMM W TaOJIMIl, HCIIOJIb30BAHHE W WHTEPIIPETALUS
JAHHBIX
OmnwucarenpHasi CTAaTUCTHKA: cpelnHee apu(MeTHYecKoe, MeIHaHa, pa3Max,
5.2 HauOoJIbIIIee M HAUMEHbIIIEE 3HaUeHUsT HaOOpa YMCIIOBBIX JaHHBIX. [Iprumepbl
CIIy4aiiHOM U3MEHYMUBOCTH
Cray4aiiHpIii SKCIEPUMEHT (OMBIT) M CiIydailHOe coObITHE. BeposTHOCTE U
5.3 yacToTa. POojb MajmoBEpOSTHBIX W MPAKTHUYECKH JOCTOBEPHBIX COOBITHHA B
npupoje u B obmectBe. MoHeTa u UrpajibHast KOCTh B TCOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmmHBL Ywucio pédbep m cymmapHas
54 creneHb BepiuH. Ilpencrasnenue o cBsaznoctu rpada. Lenu u muknsl. [Tytu
' B rpadax. OO0xom rpada (sinepoB mnyTh). llpencraBmenue 00
OpPHEHTHUPOBAaHHOM rpade. Pemenne 3agau ¢ momomnipio rpados
8 KITIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
5 BepositHOCTB M cTatucTHKa
5.1 [IpencraBnenre qaHHBIX B BUE TAONIUII, AUArpaMM, TpaduKoB
- MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepanuuu Hax
' MHOXECTBaMU: 00bEMHEHHUE, IEPECCUCHUE, TOTIOTHEHHUE
53 ColicTBa onepanuii HaJl MHO)KECTBAMU: MEPEMECTUTEBHOE, COYETATEIBHOE,
' pacnpeneuTeNbHOE, BKIIOYEHUS
54 Hcnonb3oBanue rpaduueckoro MpPECTaBICHUS MHOXKECTB JUISl OMUCAHUS

peaNbHBIX MPOLIECCOB U SIBICHUHN, TIPU PEILICHUH 33/1a4.




I/I3MepeHHe pacccruBaHrd OAaHHBIX. I[chepcm{ U CTaHAAapPTHOC OTKJIIOHCHHUC

> YHCIIOBBIX HAOOpOB. J[MarpamMmMa paccenBaHus
DJIeMEHTapHbIE COOBITHS CllydailHOro ombiTa. CiydailHble  COOBITHSA.
s6 BepositHocTH  cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMH
. coopiTusiMu.  CrydaiiHblii  BeIOOp. CBSI3b MEXAY MaJIOBEPOSITHBIMH U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IYyTH, CYIIECTBOBAaHUE
5.7 BUCSYEH BEPUIMHBI, CBA3b MEX/1Y YMCIOM BEpIIMH U uucioM péodep. [Ipasuio
yMHOXeHUs. Pemienue 3aga4 ¢ momoipsio rpados
[IpotuBomnonoxusie coObiTus. Juarpamma Oiinepa. OObeauHeHUE WU
5.8 nepecedeHre cooObiTuil. HecoBmecTHbie coObITHA. Dopmyna ClIOXKEHUS
BEPOSATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHoxenus. HesaBucumpie COOBITHS
[IpencraBienne »sKkcnepuMeHTa B BHUIE JAepeBa. PemieHue 3amad  Ha
5.10 HaXO0X/IEHNE BEPOSATHOCTEN C MOMOIIBIO I€PEBA CIIy4alHOIO 3KCIEPUMEHTA,
auarpaMm OJusepa
9 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHne AaHHBIX B BUAE TaOIUIl, AHarpamm, TpaduKkoB, HHTEPIPETAIUS
5.1 MaHHBIX. UTeHHE W MOCTpOCHHME TaONHWIl, Auarpamm, TpadUuKoB MO peaTbHBIM
JAHHBIM
52 [lepecTanoBku U pakTopUal
53 CoyeTaHus ¥ 4UCIIO COYETAHUN
54 Tpeyronpauk [ackans. Pemenue 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHU
ss I'eomerpuueckast BepoATHOCTh. CiyyailHbI BBIOOp TOYKM M3 (UTYpHl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 IyTHU OKPYKHOCTHU
5.6 Hcneitanue. Ycenex u Heynauya. Cepus UCIBITAHUN 0 IEPBOTO ycrexa
57 Cepus ucnbiTanuii bepHymim. BeposTHocTH coOBITHH B CepUM HUCHBITAHUN
' bepnynnu
5.8 CnyuaiiHas BeIMYMHA U paclpeesieHue BEPOSTHOCTEN




59

MarteMaTuueckoe OXHNJaHHUC W AOUCHCPCHUs. HpI/IMepBI MAaTEMAaTH4ICCKOI'O

OXHIaHUA KaK TECOPETUICCKOTO CPEAHETO 3HAUCHU S BEIMYUHBL

5.10

MaremaTuueckoe OXUJaHUE M JUCHEPCUSl CIYyYalWHOW BEJIMYHMHBI «YHUCIIO

YCIIEXOB B CEpUM UCHBbITaHUN bepHymm»

5.11

[Tonsitne o 3akoHe OoybpIIMX uucen. M3mMepeHue BEpPOATHOCTEH C MOMOIIBIO

gacToT. Poib 1 3HaUeHNe 3aKkoHa OOJBIINX YUCEI B IPUPOJIE U OOIIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSI

Kon
NpoBePsIeMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTATaM 0CBOEHMUSs
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO, ONEPALNAN
Ha/l MHOYKECTBAMH; YMEHHUE ONepUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpag,
JEPEBO, LUK, IPUMEHATh UX IIPU PELICHUU 3a]a4; YMEHHUE HCIIOJIb30BaTh
rpaduueckoe MpeJICTaBIEHHE MHOXKECTB JUISI OIMCAHUS  PEATbHBIX
MIPOIIECCOB U SIBJICHUH, PU PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh TOHATUSIMU: OIpPEACIICHHE, AaKCUoMa, Teopema,
J0Ka3aTeNbCTBO;  YMEHHE  paclio3HaBaTh  UCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS, MPUBOAUTH TMPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPHUIIAHUS BHICKAa3bIBAHUN

YMeHHne omnepupoBaTh TMOHATHAMHU: HATypaJbHOE YHCIO, TMPOCTOC H
COCTaBHOE YHCJIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, MPU3HAKU JIETUMOCTH,
1IeJI0€ YUCJIO, MOIYJIb YHCJIa, OOBIKHOBEHHAsI POOb M JECATUYHAs JPOOb,
CTaHAAPTHBIA BHJI YUCJA, PALMOHAIBLHOE YHCIIO, UPPALMOHATIBHOE YHUCIIO,
apu(METHYECKUI KBaJpaTHBI KOPEHb;, YMEHHE BBINOJIHATH JCUCTBUS C
YUCJIaMH, CPAaBHUBATh M YHOPSIOYMBATH YKCIIAa, NPEACTABIATh YUCIA HA
KOOPJAMHATHOW MPSAMOW, OKPYIJSATh YHUCIA; YMEHUE JejaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUM

YMmenune ONCpUpOBaTh TMOHATUAMU: CTCICHbL C NCJIbBIM II0Ka3aTCJICM,
aprupMeTUIECKUI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alireOpandeckas 1po0b,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHH OOJIbIie
€IMHUIIBI; YMEHHE BBHIOJHATH PAcu€Thl MO (GopMyinaM, MpeodpazoBaHMSI
IENBIX, IPOOHO-pAIlMOHATLHBIX BBIPAKCHUH ¥ BBIPAKCHUH C KOPHSMH,
PA3JI0KCHUC MHOT'OYJICHA Ha MHOXKUTCJIM, B TOM YHCJIC C UCIIOJIb30BAHUCM
(dhopMyI pa3HOCTH KBAIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOU NEPEMEHHOMU, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN;
YMEHHE pelaTh JIMHEHHBbIE W  KBaJpaTHbIE YpaBHEHUS, ApPOOHO-
palMoOHaIbHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHH, TMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBapaTHbIE U APOOHO-
palMOHaJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOHM, B TOM YHCIE IIpHU
pelIeHnN 3a1a4d M3 APYTuX INPEAMETOB U NPAKTHYECKUX 3a7ad; YMEHHE
HCIIOJIB30BAaTh KOOPAMHATHYIO NPSIMYIO M KOOPAMHATHYIO INUIOCKOCTH MJIS
M300pakeHusl pelIeHU ypaBHEHH, HEPAaBEHCTB U CUCTEM

YMmeHue onepupoBaTh MOHATUSAMH: (yHKIMSA, rpaduk (yHKUIMH, HYIU
(GyHKINMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, INPOMEXKYTKH BO3pACTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbIIIEC 3HA4YCHUS (YHKIMU; YMEHHE
ONEPUPOBATH TOHATHAMHU: TIpsMas POMOPIMOHAIBLHOCT, JIMHEHHAs
byHKUM, KBaApaThyHas (YyHKIUA, oOpaTHas MPOMOPIMOHATHHOCTD,
napaboJa, runepOoia; yMeHue CTpOUTh Tpaduku (yHKIUNA, UCTIOIH30BaTh
rpaduKy A7 ONpPENEICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, st
pemieHust 3aAady M3 JPYyrux Y4YeOHBIX NPEAMETOB M PEANTbHOM JKU3HU;
YMEHHUE BBIpaXkaTh (HopMyaMH 3aBUCUMOCTH MEKAY BEIMUMHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIEIOBATEILHOCTD, apudMeTndecKas
U TreoMeTpuueckass MpOTPEeCcCHU; YMEHHE MCIO0JIb30BaTh  CBOWCTBA
nocyeoBaTeabHOCTeN, GOPMYIIbI CYMMBI U OOIIEro 4ieHa MpU PelieHUuu
3a1a4, B TOM YHUCJIE 3aJa4 M3 JPYruX y4eOHBIX MPEeIMETOB U pealbHOU
KU3ZHU

YMenue pemaTh 3a/1aud pa3HbIX TUIOB (B TOM YMCJE HAa MPOLEHTHI, JOJIU U
4acTu, JBH)KEHUE, paboTy, LIEHy TOBApOB U CTOMMOCTHb MOKYIOK M YCIYT,
HAJOTH, 3aJa4yd W3 O0O0JacTH YNpPAaBICHUS JHMYHBIMHU U CEMEHHBIMU
¢uHaHCAMU); YMEHHE COCTaBJIATH BBHIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHMIO 3aJauyM, HCCIIEOBAaTh IIOJIyYEHHOE pEUIEHHE U
OLIEHUBATh MPABJIONOI00HOCTH NOJTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarh MOHATHAMU: (PUrypa, TOUKa, OTPE30K, Mpsmasi, JIyd,
JIOMaHasl, Yroj, MHOTOYIOJbHHK, TpPEYroJbHHUK, pPABHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYrOJbHUKH, MPSIMOYTOJBHBINA TPEYrOJbHHUK, MEAUAHa,
ouccekTpuca " BBICOTA TPEYyroJbHHUKA, YeTBIPEXYTOJIbHHK,
napauiesiorpaMm, pomMo, MpsIMOYTrOJIbHUK, KBaJIpat, TPAIeI s, OKPYKHOCTb,
KpYT, KacareybHasi; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE
pemiath 3a7a4d, B TOM YHCIIE M3 TMOBCEJHEBHOW XHM3HM, Ha HAXOXKICHHE
TE€OMETPUUECKUX BEJIMYUH C MPUMEHEHHEM H3YYEHHBIX CBOMCTB (uryp u
¢dakToB

10

YMeHue OomnepupoBaTh MOHATHAMHU: PAaBEHCTBO (QUIyp, PaBEHCTBO
TPEYroJbHUKOB; Mapae]bHOCTh U IMEPHECHAUKYIAPHOCTh MHPSAMBIX, YIOJ
MEXy MPSIMBIMH, IEPIIEHANKYIISP, HAKIIOHHAS, IPOCKIHs, oodue Gpuryp,
Mo00HBIE TPEYTOJILHUKH, CUMMETPHSI OTHOCHUTEIILHO TOYKH W IPSIMOM;
YyMEHHE pacrlo3HaBaTh paBEHCTBO, CHUMMETPUI0O W Tomodue ¢uryp,
MapajuieIbHOCTh U MEePICHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, Yroi (BEJIMYUHA
yriia, CHHYC U KOCHHYC yTJIa TPEYroJbHHKA), IJIOMIA b, YMEHHE OLICHUBATh
pasMepbl IPEIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHHUE IPUMEHSTh
(bopMyITbI TIEpUMETPa U TUIOMIAIA MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
IUIOIIAN Kpyra, oO0beMa MPSMOYTOJILHOTO Tapajuleienumnesa; yMEHUe
MIPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojapbHuKa, teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISl BBIYMCIICHUSI JJTUH, PACCTOSHUH, TIOIAAeH

12

YMenune  u3zo0pakarb  IUTOCKHE  QUTYpBl W WX  KOMOWHAIWH,
NPOCTPAaHCTBEHHBIE (GUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




MHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB M0 TEKCTOBOMY MJIM CUMBOJBHOMY
OTIHCaHUIO
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YMeHHne onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAs CUCTEMA KOOPJWHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEIACHUE BEKTOpa Ha
YUCJIO, CKaJSIPHOE TMPOM3BEICHHUE BEKTOPOB; YMEHHE HCIOJIb30BAThH
BEKTOPBI U KOOPAMHATHI JIJIsl MPEJACTABICHUS TAHHBIX U PEIICHMs 3a/ay, B
TOM YHCJIE U3 IPYTUX YU4EOHBIX IPEIMETOB U PEeaIbHOM KU3HU
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YMeHue onepupoBaTh MOHATHIMH: CTOJIOUKOBBIE U KPYTOBBIE IHArpaMMBl,
TaOIUIIBI, CpeiHee apuPMeTHIecKoe, MeArana, HanooJIbIlIee U HAaUMEHBIIIEe
3HA4YeHUs,  pa3Max  YHMCIOBOrO  HaboOpa;  yMEHUE  M3BJIEKATh,
MHTEPIPETHPOBATh U MPEOOPa30BBIBATH HHPOPMALIUIO, IPEACTABICHHYIO B
TabJIMIIaX ¥ Ha AMarpaMmax, OTPaKaIOIIyI0 CBOMCTBA M XapaKTEPUCTHKU
peaNbHBIX MPOLECCOB W SBJICHUI; yMEHHE paclo3HaBaThb H3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIEM MUPE
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YMeHue ornepupoBaTh TOHSATHUSMH: CIYYaWHBIA OMBIT  (CIIyYaHBIN
OKCIIEPUMEHT),  JJEMEHTApHOE  COOBITHE  (PJIEMEHTapHBIA  HMCXO.)
CIIy4alfHOTO OIIbITa, CIly4yailHOE COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJUTh  BEPOSITHOCTH  CIy4allHBIX  COOBITUH B ONBITaX  C
PaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COGBITI/ISIMI/I; YMCHHC PCIIATh 3aaa4u
METOJIOM OpraHM30BAaHHOTO Tiepedopa HW C HCIOJB30BAHWEM IIPaBHIIA
YMHOXEHUS; YMEHHE OLEHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHH U
SBJICHUHM, MOHUMATh POJIb MPAKTHUYECKU IOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUH B OKpPY)KAIOIIEM MHpPE U B JKU3HHM, 3HAKOMCTBO C IOHSITUEM
HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHne BeIOUpaTh MOIXOIANIUN M3yYEeHHBIH METOM JJI PeUIeHUs 3aauH,
HpI/IBOI[I/ITI: HpI/IMepLI MaAaTEMATHYCCKUX SaKOHOMepHOCTefI B Hpnpo,ue n
KU3HHM, PACIIO3HABaTh INPOSBICHHE 3aKOHOB MAaTEMaTUKH B HUCKYCCTBE,
OIIUCBhIBATH OTACJIIBHBIC BbBIAAIOIIUCCA pesyanaTH, HOHY‘-ICHHLIG B XO0I€
paSBI/ITI/ISI MaTEéMaTUuKM KakK HayKI/I, HpI/IBO,Z[I/ITB HpI/IMepLI MaTEMaTHYCCKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOUN UCTOPHUH




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1

Yyiciia U BEIYUCICHUA

1.1

HaTypaJ'IBHI)Ie " LECJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTHU T ECJIbIX YUCEIT

OOBIKHOBEHHBIE W JECATHYHBIE IPOOHM, MPOLEHTHI, OECKOHEUYHbIE MEPHOANYECKHE

1.2 oG
1.3 PanmonaneHbie yricna. ApudMeTudecKkrue onepauu ¢ palMoHaTbHBIMU YHCIIaAMA
1.4 JeticTButenbHbple ynciia. ApudMeTHUECKHE ONepaIui ¢ ACHCTBUTEILHBIMH YUCIaMU
L5 HpI/I6JII/I)KéIiHLIe BBIUHCIIEHMS], IPAaBUJIa OKPYTJIEHMS, IPUKNKA U OLICHKA pe3yibTaTa
BBIUHCIICHUM
2 Anrebpandyeckue BoIpaKEHUS
2.1 BykBeHHBIE BbIpaXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMN)
29 Crenens ¢ nenbiM nokasaresneM. CTeneHb ¢ paldoOHaIbHBIM MoKa3aTesneM. CBoiicTBa
’ CTETIEHN
2.3 MHorousneHsl
24 Anrebpanueckas 1pooOb
)5 ApudmeTndecknii KOpeHb HATypaldbHOU cTerneHu. J[eHcTBus ¢ apupMeTHdecKuMu
’ KOPHSIMHM HaTypajibHOU CTEEHH
3 VYpaBHEHMS 1 HEpaBEHCTBA
3.1 Lenpie u 1poOHO-parioHaIbHbIe ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUN
39 Lenbie wu papoOHO-panuoOHadbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBsle NOCAEA0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
4.2 Apudmerndeckas 1 reomeTpuieckas nporpeccuu. @opmysa CI0XXHbBIX TPOIIEHTOB
5 DyHKIHUH
Oyuk1us, crnocods! 3ananust GyHkun. 'papux GyHkuu. O6macTh onpeneneHus u
51 MHOXecTBO 3HaueHuil ¢ynkuuu. Hymu ¢pynkuuu. IIpomMexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexXyTK MOHOTOHHOCTH (YHKIMH. MakCUMyMbl W MHHUMYMBI (DYHKIHH.
Haubonpiiee n HaumeHblliee 3HaYeHHe (PYHKIINU HA TIPOMEXKYTKE
6 KoopauHatsl Ha npsMoOil ¥ TIIOCKOCTH
6.1 KoopaunaTtHas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa




7.2 TpeyroabHuK
7.3 MHOTroyroapHUKH
7.4 OKpYXHOCTh B KPYT'
7.5 H3mepenue reoMeTpu4ecKux BEIMYUH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA
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