


MNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOoM 11MGpOBOM MHUpPE BEPOATHOCTb U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOAUMOM KaXXJIOMy 4esioBeKy. BospacTaer uncio
npodeccuii, mpu OBIAJACHUH KOTOPBIMH TpeOyeTcst Xxopornasi 6a3oBas MOATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)XHa A
MPOJIOJKEHUS 00pa30BaHUs U 1JIs YCIEIIHON MPO(PECCUOHATIbHON Kapbhephl.

Kaxx11p1i1 4ennoBeKk NOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A NI 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKa
WM U30bITKa WH(DOpPMAIIMK HEOOXOAMMO B TOM YHCIIE XOpOIIO chopMUpOBaHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HeoOXOoAMMOCTh c(opMupoBaTh Yy
obyyJaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKJIFOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJIIOIIEH  YMEHME  BOCIHPUHHMATh U KPUTHYECKH
aHaAJIM3UPOBATh UHPOPMAIUIO, MTPEICTABICHHYIO B PA3IMYHBIX (HOpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX PEAIbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH MpPHUHIIMIIAMU cOOpa, aHaIu3a u
NpEICTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIEeCTBa U TOCYJapCTBa
npuoOuiaeT oOydarommxcs K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue oOCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3AlMM Iepedopa W Moacuéra 4vuciia
BApUAHTOB, B TOM YHUCJIE B MPUKIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaét MaTemaTHueckuil pyHIaMEHT U1t POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu uHGOpMATUKU U TUPPOBBIX TeXHONOTHN. [Ipyn M3yyeHUM CTATUCTHKHU U
BEPOSITHOCTH O00OOTallatoTCsl TMPEICTaBICHUS OOYyYaloluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIax €ro HUccienoBaHus, (OpMUpYeTCs MOHMMAHHE POJIU
CTaTHCTUKH KaK UCTOYHMKA COIMATBHO 3HAYUMOW MH(OPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cootBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpOrpaMMbl y4eOHOTO
Kypca «BepoSTHOCTh U CTaTUCTHKa» OCHOBHOT'O OOIIEro 0Opa30BaHUs BbIJIEICHBI
ClenyIolue coaepKaTeabHO-MeToauyeckue JuHuu: «lIpeacraBieHue JaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTH», «DNeMEeHThl KOMOMHATOPHUKUY,
«BBenenue B Teopuro rpadoBy.

Copnepxanue nuaun «lIpencraBienre NaHHBIX U ONUCATENbHAS CTATUCTHKAY
CIIYUT OCHOBOW Il (hOPMHUPOBAHMS HABBIKOB pabOThl ¢ HHOpMaIMEil: oT
YTeHUs] M MHTeprpeTanuu WHGOpMaIui, MpEACTaBICHHON B Ta0muuax, Ha
auarpamMmax W rpaukax, 10 cOopa, MpencTaBieHHMs W aHalIM3a JaHHBIX C
UCIOJIb30BAaHUEM CTaTUCTHUUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
PabGortass ¢ naHHbIMH, OOydYarOHIMECs Y4YaTCs CUYUTBHIBATH U HHTEPIPETHPOBATH



JIaHHbIE, BBIABUTaTh, apTYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HAJ (PaKTOpamu, BHI3BIBAIOIIMMH W3MEHYHUBOCTh, M OIIEHUBATH WX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETMUYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIECIOBAHHE
3aKOHOMEPHOCTEN M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JUIA
VU3y4YE€HUs TEOPUH BEPOSITHOCTEW. bonbmioe 3HAUYEHME WMEIOT MPAKTAYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00US CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
NPOCTEMIIMMHA  METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEM B CIy4aillHbIX
DKCIIEPUMEHTAX c PaBHOBO3MOHBIMHU AJI€MEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOMIMMH CTaBUTh U PEIIaTh 00Jee CIOKHBIC
3amaud. B ydeOHbI Kypc BXOJSAT HauyajdbHbIE MPEACTABICHUS O CIy4YalHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OII€PAlIUSIMU HAJI MHOXKECTBAMH, PACCMATPHUBAOTCS
NpUMEpbl MIPUMEHEHUSI JUJIsl PELICHUs 3a/lad, a TakyKe MCIOJIb30BaHMS B JPYIUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBIN Kypc «BeposiTHOCTh M CTaTUCTHUKaA», B
KOTOpBI  BxomsT pazgensl: «lIpencraBieHue JaHHBIX M omMcaTeIbHas
CTaTUCTUKa», «BeposTHOCTEY, «DieMeHThl KoMOWHATOpUKW», «BBeneHne B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOaMTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henemo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 daca (1 yac B Heneno).



COJEP XAHHME OBYUYEHUA
7 KJIACC

[IpencraBienne qaHHBIX B BUAE TAONHUI, AMArpaMm, rpaduKoB. 3amoIHeHHE
Ta0JUIl, YTEHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpYToBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenre nudopmanuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BAHUE U MHTEPIPETALIUS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apu(MeTHdyeckoe, MeauaHa, pa3Mmax,
HauOoblllee M HAaUMEHbIIEe 3HA4YCHHs HaOopa YHUCIOBBIX AaHHBIX. [lpumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CnydaitHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHoCTh H
gacTtoTa. Posib MamoBepOsITHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiectBe. MoHeTa 1 UrpanbHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepunH. lIpencraBinenue o cBszHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (disiepoB myTh). IlpencraBienue 00 OpUEHTUPOBAHHOM
rpade. Pemenne 3agau ¢ momouibio rpagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMU: 00beIUHEHHE, MepeceueHue, aononHenue. CBoiicTBa omepauui
HAJ| MHOXECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PaCIpeIeIuTEIbHOE,
BKJItoueHus. lcnonb3oBaHue TrpauUyecKoro IpeAcTaBICHUS MHOXECTB Ui
ONMCaHUs PEAbHBIX MPOLIECCOB U SIBICHUI, IPU PELLICHUHN 3a/1a4.

W3mepenne paccerBaHus JaHHBIX. J(Mcrnepcus M CTaHIApTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

OnemeHTapHble COOBITHA ciydailHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoctn  coObITuii.  OnbITBI  C  PAaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHbiid BbIOOp. CBS3b MEXKIY MAJOBEPOATHBIMH U MPAKTHUUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBEB: EIUHCTBEHHOCTh IIyTH, CYLIECTBOBAaHHE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioMm péodep. IlpaBuino
yMHOXeHHs. Pemienue 3aa4 ¢ momopto rpados.

[IpotuBononoxueie coObiTusA. [uarpamma DOiinepa. OObeanHEHHE WU
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTusi. dopmyna  crnoxkeHus
BEPOSATHOCTEW. YCIIOBHAs BEpPOATHOCTh. [IpaBuino ymHOxeHus. HeszaBucumblie
coObiTus. IlpencraBieHue skcriepuMeHTa B BUIE JepeBa. PemeHue 3amay Ha



HAXOXKJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIyYalHOTO JKCIEPUMEHTA,
auarpamm Jisepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHIE TaOnMI, Juarpamm™, Tpa@UKOB,
UHTEpIIpeTalys JaHHbIX. YTeHHE U MOCTpOeHUE Ta0Iull, AUarpaMm, rpadukoB 1o
peabHbIM JIaHHBIM.

[lepectanoBku u (akropuan. CodyeTaHust U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemenue 3anay ¢ CHoJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuyeckass BeposITHOCTh. CiydailHbI BbIOOp TOYKM M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

HcnbiTanne. Ycnex m Heypaya. Cepusi MCHOBITAHWM 10 TEPBOTO ycmexa.
Cepust ucnbiTannii bepHyiu. BeposSTHOCTH COOBITHMII B CepUU  HMCIBITAaHUN
bepnymnu.

CnyuvaliHas BeIWYMHA U PACIPEIEIICHHE BEpOSTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. [lpumepsl MaremMaTH4ecKoro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BENMYMHBL. MaTeMaTH4eCKOE OKHIAHUE H
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIBITAHUM
bepnynnmy.

[Tonsitue o 3akoHe OOIBIKMX uyncen. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib ¥ 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTHKA» XapAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHKEHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM MpodecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOPa30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUJAETH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAallUE B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak cQepbl 4YeloBE4EeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO IMPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbsl, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa IIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAIoLIEH cpeabl, IMJIAaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH WX pEeIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHHH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENENCHUs]  MOHSATHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBAaHUS [Jis1 OOOOIIEHHS W CpaBHEHUS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIL;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHU, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKA3aTelIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOoOJIee TMOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIENOBATENbCKU WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIKME MPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBaHNE 110 YCTAHOBICHUIO OCOOSHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (pOPMYIHPOBAaTH 000OIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHNS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BHTHE TMpOIecca, a TaKKe BBIJIBUTATh
MPENOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MPEICTAaBICHHUS,

BbIOUpaTh (GoOpMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HMHPOPMAIMHM IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe JeiiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUHU C YCIOBUAMU
H OeiaAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs
3aJa4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh MJICH, HAICIIEHHBIC HA MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYKUBATh pa3iHuude U CXOJCTBO IMO3MUILIUN, B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIIeHWs  3ajaud, IKCTIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMPATh (pOpMaT BHICTYTICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEHN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHANBUAYAIbHON
pabOThI IpU PENICHUH YYCOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JIOrOBapUBATHCA,
0o0CcyXmIaTh TPoIecC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaH]IbI,
OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH, aJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTENJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTHKCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAMUTh OMHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArOMIMICS TOJYYHUT CICTYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

Uutath wuHOpMalMIO, TPEACTABICHHYIO B TaOlulax, Ha Jauarpammax,
NpEJICTaBIsATh JaHHble B BUAE TaOJUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIE
(cTronbuatkie) 1 KpyroBbi€) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W MHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Ipe/CTaBICHHbIE B TA0JIMIIAX, HA IUarpaMmmax, rpaukax.

Hcnonb3oBaTh 11 ONMUCAHUSl JAHHBIX CTATHCTHMYECKUE XapaKTePUCTUKHU:
cpenHee apudpMeTHUECKoe, MeauaHa, HauOoJblllee W HAaUMEHbIIEee 3HAYCHMUS,
pa3mMax.

WNmerh mpencraBieHue O CIy4ailHOM M3MEHYMBOCTM Ha MpUMepax IeH,
(bu3MYeCKUX BEIMYUH, AHTPOMOMETPUYECKUX AHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHYECKON yCTONYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
peIMEeTHbIE PEe3yIbTaThI:

W3BnekaTh M npeoOpa3oBbIBaTh HHGOPMALIMIO, MPEICTABICHHYIO B BHUJE
Tabull, [uarpamm, rpadukoB, NPEICTABIATh JaHHbIE B BUJE TAOJMII, TUATPAMM,
rpadukoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHUYECKHX IOKAa3aTele: CpeaHuX
3HAYECHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUsl U CTAaHAAPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHHN M YacCTOTHI COOBITUN, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BepOATHOCTH CiydallHBIX COOBITUM B OMBITaX, 3Has BEPOATHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM YHCI€ B OIBITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: JEPEBO CIY4alHOTO 3KCIEPUMEHTA,
auarpammbl Dijepa, YucaoBast mpsmasi.

OnepupoBaTh MOHATUSIMH: MHOXXECTBO, IIOJAMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
NEPEUUCIISATh FIEMEHThI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB U CBS3EH MEXIy
HUMU JIJI51 ONMCAHUS MPOIECCOB U SBJICHHI, B TOM YHCIJI€ IIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K koHiy oOyueHus B 9 kiacce oOydYarOHIMICS MOJYYHUT CIETYIOIINE
pEeIMETHbIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbiBaTh HMH(OpMaIUIO, TMPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHJE TaOJHUL, auarpamm, rpadukoB, MPECTABIATH
JaHHBIC B BUE TaOIUI, TUarpamMmm, rpad)uKoB.



Pemate 3amaum OpraHM3oBaHHBIM TEpeOOPOM BapHUAHTOB, a TaKXKe C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENBHBIE XAPAKTEPUCTUKU IS MACCHUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U 4acTOThI COOBITHS, B TOM YHKCIE MOJIb3YSCh
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOIOICHU.

Haxonuth BepOsSITHOCTH CIIy4allHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM
YKCJI€ B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpHUSX
VCIIBITAHUM J10 TIEPBOI0O YCIIEXa, B CEPUIX UCTIBITAHUN bepHyuIn.

NmMets mnpencraBieHue O CIy4allHOM BEJIWYMHE W O PACHpPEIEIICHUU
BEPOSTHOCTEM.

HMMeTp mpencraBieHne O 3aKOHE OOJBIIUX YHCET KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
MIPUPOJIC U OOIIECTBE.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 001I€ro 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTh 1 cTaTucTHKa
Yurate nHPOpMAIIHIO, TPEICTABICHHYIO B Ta0/INIIax, HA JUarpammax,
5.1 MpENCTaBIsATh JaHHBIE B BUAEC TAOMUI, CTPOWTH JAHATPAMMEI
(cronOukoBbIe (CTONOUATHIE) M KPYTOBBIE) [0 MacCUBaM 3HaUYE€HUN
52 OnuceiBaTh M MHTEPIPETUPOBATH pEANbHBIE YHCIIOBHIE JIaHHBIE,
Ipe/icTaBlIeHHbIE B Ta0IMIIaX, Ha [uarpaMmmax, rpadukax
Hcnonb3oBath TUISt O CAHUS JTAHHBIX CTaTUCTUYECKUE
53 XapaKTepUCTHUKU: cpeHee apudMeTndeckoe, MeIraHa, HanOobInee U
HauMEHbIIIee 3HaUeHUs, pa3Max
NMets npencraBieHne 0 C1y4alHON M3MEHYMBOCTH Ha IIPUMEPAX LIEH,
54 (Gbu3NYeCKUX  BEJIIMYMH, aHTPOIOMETPUYECKUX JaHHBIX, HMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposTHOCTB M cTaTHCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
5.1 BUJEe TaOdul, AUarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE
TabIuIl, IUarpamm, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TOKa3aTesnei:
5.2 CpeOHUX 3HAYEHUN U Mep pacceuBaHus (pa3Max, JucHepcus u
CTaHJAPTHOE OTKJIOHCHHE)
5.3 HaxoauThk 4acTOTHEI YHCJIOBBIX 3HAYECHHH U YaCTOTHI COOBLITUH, B TOM




qrClie TI0 pe3yJbTaTaM U3MEPEeHUN U HAOII0ICHHIA

HaxoauTe BepOSTHOCTM CIy4alHBIX COOBITHM B OMNbBITaX, 3Has

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM 4YHCJE B OIMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
55 Ucnonws3zoBarh  rpaduueckue  MOIENTU:  JAEPEBO  CIIy4ailHOTO
' AKCIEPUMEHTA, TUarpaMmbl Diliiepa, YucioBas npsmMas
OnepupoBarh NOHATUSMU: MHOXKECTBO, MOJMHOXKECTBO; BBIIOJIHSITh
56 omepar  HaJ  MHOXECTBaMHU:  OOBEOUHEHHE, IepeceucHue,
' JOTIOJIHEHUE; IEPEUYUCIIATh JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA
MHOXECTB
Hcnonb3oBathk rpaduueckoe MpeICTaBICHHE MHOXKECTB W CBs3ei
5.7 MEXK1y HUMH JUIsl ONTMCAHMS TIPOIECCOB U SIBJICHUM, B TOM YHUCIE MPHU
pEIIeHNH 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yJabTAaThl 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposTHOCTB U CTaTUCTUKA
W3Bnekath U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHWMKAX B BHJE TaOMUI, AuarpamMM, TpaduKoB,
MIPE/ICTaBIATh IaHHbIE B BUJIE TAaOIUI], TUarpamm, rpagukoB
55 Pemarp 3amaun OpraHu30BaHHBIM MEPEOOPOM BapHAHTOB, a TAKXKE C
. MCIOJIb30BaHNEM KOMOMHATOPHBIX MTPABIII U METOJIOB
Hcnonws3oBarh omnucarenbHbIE XapaKTEPUCTUKU JJIi  MacCHBOB
53 YUCJIOBBIX JAHHBIX, B TOM YHCIIE€ CpPEJHUE 3HAYCHUS U MEphI
pacceuBaHUs
54 HaxomuTh 4acTOThl 3Hau€HHUHW U YACTOTHI COOBITHS, B TOM YHCIIE
. MOJIb3YACh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUI U HaOMI0IeHN]
Haxoauth BeposSTHOCTH CITy4ailHBIX COOBITHI B M3YYCHHBIX OIBITaX, B
5.5 TOM 4YHUCJIE B ONBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMHM, B CEpPUAX HCHBITAHWNA J0 TMEPBOr0 yclexa, B CEpHsix




ucnbiTanui beprynnu

Nmets mpencraBieHue O Cily4allHOM BEJIMYMHE U O PACHpPEACIICHUU

5.6

BEPOSITHOCTEH

Hmets mpezcTaBiIeHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOM M3MEHYMBOCTH M O pOJIA 3aKOHa

OOJIBIITUX YKCET B IPUPOJIEC B OOIICCTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
5 BeposTHOCTh 1 cTaTucTHKa
[IpencraBnenue NaHHBIX B BUJE TaOIUI, AUarpaMM, rpadukoB. 3arnoIHeHHEe
Ta0JIUI, YTEHWE U TIOCTPOSHHUE aMarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UTeHwe TpauKOB pealbHBIX MporeccoB. l3BrneueHue
nH(pOpMallUd W3 JUarpaMM W TaOJIMIl, KCIOJIb30BAHME W WHTEPIIPETALIUS
TAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeqHEe apuPMETHUECKOoe, MEINaHa, pa3max,
5.2 HauOoJIbIlIee M HAUMEHbIIIee 3HaUYEHUsT HaOOopa YMCIIOBBIX JaHHBIX. [Iprumepbl
CIIy4aiiHOM U3MEHYUBOCTH
CrnyyaiiHplli 3KCHIEPUMEHT (OMBIT) M choy4yaiiHoe coOwiTHe. BeposTHOCTh U
5.3 yacToTa. Poib MamoBEpOSTHBIX W TMPAKTHUYECKH JTOCTOBEPHBIX COOBITHHA B
npupoe u B odiiecTBe. MoHeTa U UrpalibHasi KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepmmna, pedpo. Cremenp BepmmHBL Ywucio pédep m cymmapHas
54 creneHb BepiuH. Ilpeacrasnenue o cBsazHoctu rpada. Lenu u nukisl. [Tytu
' B rpadax. OO6xom rpada (dinepoB mnyTh). llpencraBmenue 00
opueHTHUpoBaHHOM Trpade. Perenue 3amau ¢ momoripio rpadoB
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
5 BepositHOCTB 1 cTatucTHKa
5.1 [IpencraBneHre qaHHBIX B BUAE TAOIUIl, AUarpaMM, TpaduKoB
55 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu Haj
' MHO>KECTBaMU: 00BEIMHEHUE, TIEPEeCeUCHHE, JOMOTHEHUE
53 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacrpenenuTenbHOe, BKIIOUCHUS
54 Hcnonb3oBanue rpaduyueckoro MpPECTaBICHUS MHOXKECTB JUIsl OMUCAHUS

peaJIbHBIX MPOLIECCOB U SBJICHUH, TIPU PELLICHUH 33/1a4.




H3mepenne paccenBaHus JaHHbIX. Jlucriepcus M CTaHAAPTHOE OTKIOHEHHE

> YHCIIOBBIX HAOOpoB. J[narpamMma paccenBaHus
DJeMEHTapHbIE COOBITHS clydailHOro omnbiTa. CiydaifHble  COOBITHSA.
y BepositHocTH  cOOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
. coOpTusiMu.  CrydaliHplii  BeIOOp. CBSI3p MEXAY MaJIOBEPOSTHBIMH U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSMU B TIPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/1Y YMCIIOM BEpIIMH U uucioM peodep. [Ipasuio
yMHOXeHUs. Pemenue 3aaa4 ¢ momoipto rpagos
[IpotuBomnonoxusie coObiTus. Juarpamma Diinepa. OObeauHEHHE WU
5.8 nepecedueHre coObiTuil. HecoBmecTHbie coObiTusa. dopmyna croxeHus
BEPOSATHOCTEMN
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHOkeHus. He3aBucumbie COOBITHS
[IpencraBienue »sKcnepuMeHTa B BHUJE JepeBa. PelmieHwe 3amad  Ha
5.10 HaXO0X/IEHNE BEPOSATHOCTEN C MOMOIIBIO IEPEBA CIYyYalHOTO 3KCIEPHUMEHTA,
auarpaMm Jumepa
9 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUAE TaOJHIl, [uarpaMM, rpaukoB, HHTEPIpETaLUs
5.1 naHHBIX. UTeHHE W MOCTpOoeHHE TaONuWIl, Iuarpamm, TpadUuKoB MO peaTbHBIM
JAaHHBIM
5.2 [lepecTanoBKHU U pakTOpUAT
53 CoueTaHus U 4YUCIIO COUYETAaHNUN
54 Tpeyronpauk [ackans. Pemenue 3a1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPHKHU
55 I'eomerpuueckast BepoATHOCTh. CiyyailHbI BBIOOp TOYKM M3 (UTYpbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 Hcneitanue. Ycenex u Heynauya. Cepus UCIIBITAHUN 0 IEPBOIO ycrexa
57 Cepus wucnbitanuii bepnymin. BepostTHOocTH cOObITHH B CepuUU UCHBITAHUN
' bepnynnu
5.8 CrnyuaiiHas BeIMYMHA U paclpee/IeHue BEPOSITHOCTEN




5.9

MartemMaTuueckoe OXHNJaHHUC W AOUCTCPCHUs. HpI/IMepBI MAaTEMaTH4CCKOI'O

OXHIaHHUA KaK TECOPETUYCCKOTO CPEAHETO 3HAUCHUS BEIMUNHBI

5.10

MaremaTuyeckoe OXUJAHUE M JUCHEPCUsl CIyYalHOW BEJIMYMHBI «YHUCIIO

YCIIEXOB B CEpUM UCHBITaHUN bepHymm»

5.11

[Tonsitue o 3akoHe OonbIIMX uucen. M3MepeHue BEpPOATHOCTEH C MOMOIIBIO

qacToT. Ponb 1 3HaueHue 3aKkoHa OOJBIINX YHCEN B IPUPOJIC U OOIIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTATaM OCBOEHUSI
OCHOBHOW 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHAMH: MHOXKECTBO, IIOJMHOKECTBO, OIEPaLlUU
Ha/l MHOYKECTBAMU; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpag,
JEPEBO, LUK, IPUMEHATh UX IIPU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BATh
rpaduuecKkoe IpeJCTaBIEHHE MHOMKECTB JUISI OMNHMCAHUS  PEANbHBIX
MIPOIIECCOB U SIBJICHUM, P PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh MOHSTHSIMHU: OIpEACIeHHe, akcuoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS, TMPUBOAUTH TMPUMEPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BHICKa3bIBAHUIN

YMeHHne omnepupoBaTh TMOHATHAMHU: HATypaJbHOE YHCIO, TMPOCTOE H
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKH JIETUMOCTH,
1IeJI0€ YMCIIO, MOYJIb YKCJIa, OOBIKHOBEHHAs] IPOOb M JeCATUYHAs JpOOb,
CTaHAAPTHBIA BHJI YMCJA, PAMOHAIBLHOE YMCIIO, UPPALMOHATBHOE YHUCIIO,
apu(pMeTHYECKUI KBaJpaTHBII KOpEHb; YMEHHUE BBINOJIHATH JCUCTBUS C
YUCJIaMH, CPaBHUBATh M YHOPSIOYMBATH 4YKCIIA, MPEACTABIATh 4YUCIa HA
KOOPJAMHATHOU MPSAMOW, OKPYIJATh YUCIA; YMEHUE JelaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHHUI

VYMmenune OncpupoBaTh TMOHATUAMU: CTCICHL C TCJIbBIM II0Ka3aTCJICM,
aprupMETUYECKUI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alireOpandeckas 1po0b,
TOKIECTBO, 3HAKOMCTBO C KOPHEM HaTypallbHOW CTENeHH OoIIbIie
CIMHUIIBI; YMEHHE BBIMOJHATH Pacdy€Thl MO (GopMyrnaM, MpeoOpa3oBaHUS
[ENBbIX, IPOOHO-PAIlMOHATIBHBIX BBIPAKCHUH ¥ BBIPAKEHUH C KOPHSMH,
Pa3JI0KCHUC MHOT'OYJICHA Ha MHOXKUTCJIM, B TOM YHUCJIC C UCIIOJIB30BaAaHUCM
(dbopMyI pa3HOCTH KBAIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh IOHATUSAMHU: YUCIOBOE PABCHCTBO, YPaBHEHUE C
OJIHOM IEPEMEHHOMU, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOU;
YMEHUE pemaTh JIMHEHHBIE W KBaJpaTHbIE YypaBHEHUs, ApPOOHO-
paluMoOHaIbHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEHHBIX
YpaBHEHHH, JTMHENHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJpaTHbIEC U APOOHO-
palMOHaJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOH, B TOM YHCJIE IpHU
pElIeHNN 3a1a4 M3 APYruX INPEAMETOB M NPAKTUYECKUX 3a1ad; YMEHHE
HCIOJIb30BAaTh KOOPAWHATHYIO IPSIMYIO M KOOPAMHATHYIO IUIOCKOCTH IS
M300pakeHUs pelIeHU ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKIMH, HYIU
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IMPOMEXKYTKH BO3pACTaHUS,




yObIBaHMS, HauOOJbIIEC W HAWMEHbINIEC 3HAYCHUs (YHKIUU, YMEHHE
ONEPUPOBATh TMOHATHAMHU: TIpsMasl POMOPIMOHAIBLHOCTh, JIMHEHHAS
byHKIMSA, KBaapaThyHas (QYHKIUA, oOpaTHas MPOMOPIHOHATHHOCTD,
napabona, runepOoia; yMeHUue CTpOUTh Tpaduku QyHKIUNA, UCIIOIB30BATh
rpaduKu A7 ONpPENEICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, st
pemieHust 3ahad U3 JpYyrux Y4eOHBIX NPEAMETOB M pPEalTbHOM >KHU3HU;
YMEHHUE BhIpaXkaTh (hopMyIaMH 3aBUCUMOCTU MEKIY BETMUMHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIEA0BATEIHLHOCTD, apudMeTnyecKkas
U TreoMeTpuuecKass MpOTPEecCHMU; YMEHHME MCIOJIb30BaTh  CBOWCTBA
nociieoBaTeabHOCTeH, GOPMYIIbI CYMMBI U OOILIEro 4jieHa MpU pelieHUun
3a1a4, B TOM YHUCJIE 3aJad M3 JPYruxX y4yeOHBIX MPEeIMETOB U peaibHOU
KU3ZHU

YMeHnue pemaTh 3a1a4i pa3HbIX TUIOB (B TOM YMCIE HAa MPOLEHTHI, JOJIU U
4acTu, BUKEHUE, padoTy, LIEHy TOBApOB U CTOMMOCTb IOKYIIOK M YCIYT,
HaJOTH, 3aJa4yd u3 OO0JIaCTH YIOpPABJIECHUS JHYHBIMH U CEeMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTaBJISTH BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHMIO 3aJauyM, HCCIENOBAaTh IIOJIyYEHHOE pELICHHE U
OLIEHUBATh MPABONO00HOCTH OTYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE30K, IpsMasi, JIyd,
JIOMaHas, Yroj, MHOTOYIOJbHHK, TpPEYroJbHUK, pPAaBHOOCOPEHHBIH U
PaBHOCTOPOHHHI TPEYrOJbHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEINAHA,
OuccekTpuca u BBICOTA TPEyroJbHHUKA, YeThIPEXYTOJIbHHK,
napauiesiorpaMm, pomMo, MpsIMOYTOJIbHUK, KBaJIpat, TPAIeI s, OKPYKHOCTb,
KpYT, KacareyibHasi; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMH (PUTYpaMK; YMEHUE
pemiath 3a7a4yd, B TOM YHCIE M3 TMOBCEJHEBHOW XHM3HM, Ha HAXOXKICHHE
TE€OMETPHYECKUX BEJIMYMH C MPUMEHEHHEM H3YYEHHBIX CBOMCTB (uryp u
dakToB

10

YMeHue OmnepupoBaTh MOHATHSAMHU: PAaBEHCTBO (HUIYp, PaBEHCTBO
TPEYroJbHUKOB; IapaIeIbHOCTh U IMEPHEHAUKYIAPHOCTD MPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIIEHANKYIISIP, HAKIIOHHAS, IPOEKIIHs, mogo0ue Gpuryp,
MoIOOHBIE TPEYTOJLHUKH, CUMMETPHSI OTHOCHUTEILHO TOYKH W TPSIMOM;
YyMEHHE pacrlo3HaBaTh pPaBEHCTBO, CHUMMETPHI0O W Tojxodue Quryp,
MapajuIeIbHOCTh U MEPICHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUDPE
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YMeHue ornepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHHUE, Yroi (BEIMYUHA
yrila, CHHYC U KOCHHYC yTJla TPEYroJbHUKA), IJIOMIA b, YMECHUE OLICHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE PUMEHSITh
(bopMyITbI TEpUMETPA U TUIOIAI MHOTOYTOJIbHUKOB, IJTUHBI OKPYKHOCTH U
IUIOIIAZN Kpyra, oObeMa NPSMOYTOJILHOTO TapajuleenuIesia; yMEHUe
MIPUMEHATH IIPU3HAKUA PABEHCTBA TPEYIOJIBLHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiapbHuKa, teopemy Iludaropa, TpUTOHOMETPUUYECKHE COOTHOIICHUS
JUISl BBIYUCIIEHUS] JUTUH, PACCTOSHUH, MO

12

YMenune  u3zo0pakarb  IUIOCKMe  QuUTypel W WX ~ KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (QUTYpBI OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB H DJICKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO
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YMeHHe onepupoBaTh MOHATHSAMU: MPSAMOYTOJIbHAs CUCTEMa KOOPJHHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YUCJIO, CKAJSIPHOE MPOM3BEICHHE BEKTOPOB; YMEHHUE HCIOJIb30BATH
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTaBICHUS JAHHBIX U PEIICHHS 3a/1ay, B
TOM YHCJI€ U3 JPYTUX YU4eOHbIX IPEAMETOB U PEaTbHOM KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBbl,
TaOIMUIIBI, cpeiHee apupMeTHIEeCKoe, MeAaHa, HanOoJIbIlIee U HAaMEHbIIIEee
3HAa4YeHUs,  pa3Max  YHUCIOBOrO  HaboOpa;  yMEHUE  M3BIIEKATh,
MHTEPIPETHPOBATh U MPEOOPa30BBIBATH HHPOPMALIUIO, TPEACTABICHHYIO B
TabJIMIAaX ¥ Ha AMarpaMmax, OTPaKalOIIyI0 CBOWCTBA W XapaKTEPUCTHKU
pEaNTbHBIX MPOLECCOB W SBJICHUI; yMEHHE pPAaclOo3HaBaThb H3MEHYHBBIC
BEJINYMHBI B OKPYKAIOIEM MUPE
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YMeHue ornepupoBaTh TOHSATHUSMH: CIYYaWHBIA OMBIT  (CIyYaHBINA
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIEMEHTapHBIA  HMCXO.)
CIly4ailHOTO OIIbITa, CIy4ailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJWUTh  BEPOSTHOCTH  CIIy4yalHBIX ~ COOBITUH B ONBITaX  C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COGBITI/IHMI/I; YMCHHC PCIIAaTh 3ada4u
METOJIOM OpraHWU30BAaHHOTO Tiepedopa ¥ C WCIOJNH30BAHUEM IIPaBHIIA
YMHOKEHUS; YMEHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHI U
SBJICHUH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITUH B OKpPY)KAIOIIEM MHpPE U B JKHU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHne BoIOUpaTh MOIXOIANIUN U3yYE€HHBIH METOM JJIA PeUIeHUs 3aayuH,
HpI/IBOI[I/ITB HpI/IMepBI MaTeMaTHYCCKUX BaKOHOMepHOCTeﬁ B HpI/IpO,Z[G n
KU3HHM, PACIIO3HABaTh MPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OIIUChIBATHh OTACJIIBHBIC BbBIAAOIINUCCA p€3yJII>TaTI>I, HOHy‘IGHHBIe B X0I€
paBBI/ITI/I}I MaTEéMaTuKM KakK HayKI/I, HpI/IBO,Z[I/ITI: HpI/IMepBI MaTeMaTHU4YCCKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

Yyiciaa ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHbIE MEPHOAUYECKHE

1.2 oG
1.3 PanmonaneHpie uncna. ApudMeTnuecKkre oneparuu ¢ palMoHaIbHBIMU YHCIIaMU
1.4 JetictButenbHble yncia. ApudMeTHUECKHE ONepaIui ¢ ACHCTBUTEIHLHBIMY YHCIaMU
L5 HpH6Jm>KéHUHHe BBIUHCIIEHUS], IPAaBUJIa OKPYIJIEHMS], IPUKNKA U OLIEHKA pe3yibTara
BBIUMCIICHUM
2 Anrebpanyeckue BhIpaXeHUs
2.1 BykBeHHbIE BhIpaykeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ paldoOHAIbHBIM MoKa3aTeneM. CBoiicTBa
’ CTENEHN
2.3 MHorouneHsl
24 Anrebpanueckas 1pooOb
)5 ApudmeTndecknii KOpeHb HATypajbHOU cTerneHu. [[eficTBus ¢ apupMeTndecKuMu
' KOPHSIMH HaTypalbHOU CTEIEHH
3 VYpaBHEeHMs U HEpaBEHCTBA
3.1 Lenple 1 npoOHO-panrioHanbHbIe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Lenbie u papoOHO-panuMoHaibHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 UYucnoBsle NOCIEA0BATENBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
5 DyHKIHH
Oyukiwus, crnocodsl 3ananus GyHkun. I'padux Gynkiuu. ObmacTb onpeneneHus u
51 MHOXecTBO 3HaueHu# ¢ynkunu. Hymu ¢ynkumu. IIpoMexyTKn 3HAKONOCTOSIHCTBA.
o [IpomMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI (YHKIIHH.
Haubonrpiiee n HaumeHbllee 3HaYeHHE (PYHKIIMU HA TIPOMEXKYTKE
6 KoopauHatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 Ux cBoicTBa




7.2 TpeyroabHuUK
7.3 MHOroyrojasHUKH
7.4 OKpYXHOCTh M KPYT
7.5 H3mepenune reoMeTpu4eCKuxX BEIUYUH
7.6 BexkTopsl Ha T10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






