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HOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HM(PPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX pOJIM B 00pa3oBaHUHU, HEOOXOJAUMOM KaXXJIOMy 4esioBeKy. BospacTaer uncio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcs xopolmasi 6a3oBas MOATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa BaXHa A
POJIOJKEHUS 00pa30BaHUs U 1JIs YCIEIHON MPO(EeCCHOHATIbHON Kapbephl.

Kaxx b1l 4ennoBeKk NOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A T 0OOCHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKA
WM U30bITKa WH(POpMAITUKU HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HeEoOXOAUMOCTh chopMmMupoBarh Yy
obOyyJaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTb, BKITFOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBJISIIOIICH  yMEHHE  BOCIPUHUMATh U KPUTHUECKU
aHAJIM3UPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEaJIbHBIX MPOIECCOB U 3aBHUCHUMOCTEH,
POU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH MPHUHIIUIIAMHU cOOpa, aHaau3a u
NpEICTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIeCTBa U TOCyJapcTBa
npuoOuiaeT oOydammmxcs K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM Iepedopa W MojAcuéra 4vucliia
BAapUAHTOB, B TOM YHUCJIE B MPUKIATHBIX 33/1a4uax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3gaét MaTemaTHUeCKuil pyHIaAMEHT U1l POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu mHGOpMaTUKU U UGPOBBIX TeXHONOTHH. [lpyu M3yuyeHUU CTaTUCTHKU U
BEPOSITHOCTH O00OOTallaloTCsl TMPEJICTABICHUS OOYyYaloluXxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIax €ro HUccienoBaHus, (opMUpYyeTCS MOHHMAaHHE POJIU
CTaTHCTUKH KaK UCTOYHHKA COLMAIBHO 3HAYUMON MHPOPMAIINH U 3aKJIaAbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpPOrpaMMbl y4eOHOTO
Kypca «BepoSATHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIEro 0Opa30BaHUs BbIJIEICHBI
CIIeNyIolUe CoJepKaTeabHO-MeToauYeckue JuHuu: «lIpencraBieHue JaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTH», «ONEeMEHThl KOMOMHATOPHUKUY,
«BBenenue B Teopuro rpadoBy.

Copnepxanue nunun «lIpencrapnenue 1aHHBIX U ONUCATEIbHAS CTATUCTHKA
CIIy’)KUT OCHOBOW 11 (hOPMHUPOBAHMSI HABBIKOB pPabOThl ¢ HHpOpMalMei: oT
YTeHUs] M MHTepIpeTanuu WHGOpMaIMM, MpPEACTaBIEHHON B TaOinuuax, Ha
auarpamMmax M rpadukax, 10 cOopa, MpencTaBieHHs M aHalIW3a JaHHBIX C
UCIOJIb30BAaHUEM CTAaTHUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEUBaHUA.
PabGoTtas ¢ naHHbIMH, OOydYaromIMecs Y4yaTCs CUYUTBIBATH U HMHTEPIPETHPOBATH



JIaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HaJ (PaKkTOpamu, BHI3BIBAIOIIMMHA W3MEHUYHUBOCTH, M OIICHUBATH X
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYUHBI U ITPOLIECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIEIOBAaHHE
3aKOHOMEPHOCTEM M TEHICHUUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JUJIA
VM3y4YE€HUs TEOPUH BEPOSTHOCTEW. bonblioe 3HAUYEHHME WMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsiTue BEpPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00US CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEM B CIyYaillHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMH CTaBUTh U PEIIaTh 00JIee CIIOKHBIC
3amaun. B ydeOHBI Kypc BXOISAT HauyajdbHbIE MPEACTABICHUS O CIy4YalHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHO»ECTBAaMU M OCHOBHBIMHU OIEPALMSIMU HAJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
NpUMepbl MIPUMEHEHUSI [l PELICHUs 3a/lad, a TaK)Ke MCIOJIb30BaHMS B JPYIHX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbIA  BXOASAT pasgensl: «lIpencraBneHue JaHHBIX UM ONHKCATENbHAS
CTaTUCTHKa», «BeposTHOCTEY, «DleMeHThl KOoMOWHAaTOpUKW», «BBenenwne B
Teoputo rpadoBy.

Ha uzyuenue yueOHoro kypca «BeposiTHOCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kinacce — 34 yaca (1 gac B Hexnemo), B 8 kinacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Hezeno).



COJEPKXAHME OBYUYEHUA
7 KIIACC

[IpencraBienne qaHHBIX B BUAE TAaOJUIL, AMAarpaMm, rpadukoB. 3anoIHeHHe
Ta0JUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpPYroBbIX). UTeHne rpaduKoB peanbHBIX TporieccoB. M3pnedenne nudopmanuu us3
JarpamMM | TaOJIUIl, UCTIOJIh30BAaHUE W MHTEPIIPETAIIHS TaHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpeiHee apu(MeTHdyeckoe, MeauaHa, pa3Mmax,
HauOoNblllee M HauMEHbIIEe 3HA4YCHHs Habopa YMCIOBBIX AaHHBIX. lIpumeps
CIly4YaliHOM U3MEHYUBOCTH.

CrydaifHbIll 3KCIIEpUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposaTHoCTh H
gacTtoTa. Posib ManmoBepOsITHBIX M MPAKTHUECKH JTOCTOBEPHBIX COOBITHI B MIPUPOJIE
U B obmiectBe. MoHeTa 1 UrpanbHasi KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenens BepmuHbl. Yncino pébep u cymmapHas
creniedb BepmuH. [IpencraBnenune o cBssHocTH rpada. llemu u mukmisl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3agau ¢ momoibio rpagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu  Haj
MHOX€ECTBaMU: OOBbEIMHEHHE, INepecedeHue, aonoiaHeHue. CBoilcTBa omeparuii
HaJl MHOXECTBaMH: II€PEMECTUTENIbHOE, COYeTaTeNbHOe, paclpeaeInTeIbHoe,
BKJIIIOUeHUsA. Vcnonb3oBaHue TrpaduyecKoro MPEeACTaBICHUS MHOXECTB I
OTMCAaHUs PEAbHBIX MPOIECCOB U SIBJICHUM, MIPH PEIICHUN 3a/au.

N3mepenne paccemBaHus AaHHBIX. JlUcCTiepcusi M CTaHIAPTHOE OTKIOHEHHE
4HCIIOBBIX HAOOpOB. JlnarpaMma pacceuBaHusl.

DneMeHTapHble COObITHS —ciyyaiiHoro ombita. CirydaiiHple  COOBITHA.
BepostHoctn  coObiTHii. ONBITBI € PAaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHbiii BbIOOp. CBSI3b MEXKIY MAJTOBEPOSTHBIMU U TIPAKTHUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBOWMCTBa J€peBbEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE
BUCSTYEH BEpIIMHBI, CBSI3b MEXAY YHCIOM BEpIIMH U yucioMm pébep. [Ipasuio
yMHOeHus. Pemenue 3agau ¢ nomouibo rpados.

[TpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObeauHEHHE U
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyna  crioxxeHus
BEPOSITHOCTEH. YcCIOBHas BepOSATHOCTH. llpaBuino ymHOxeHus. HesaBucumsbie
cobwitus. IlpencraBnenne skcnepuMeHTa B BHJIE JepeBa. PemeHuwe 3amau Ha



HAaXOXKJIEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIyYaHOTO JKCIIEPUMEHTA,
auarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHJAE TaONuUI, Juarpamm™, TpadUKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHEe U MOCTpOeHUE Talull, AUarpaMm, rpadukoB 1O
peabHbIM JTaHHBIM.

[lepectanoBku u (aktopuan. CodyeTaHust U YUCIO codeTaHUil. TpeyronbHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposTHOCTh. Ciy4ailHbI BbIOOp TOYKM M3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepusi UCHOBITAHWM 10 TEPBOTO ycrexa.
Cepust ucnbiTannii bepHymiaun. BeposSTHOCTH COOBITHMH B CepUU  HMCHBITAaHUN
bepnymnu.

CnydailHasg BeJIMUYMHA W pacHpesielieHUEe BEPOSITHOCTEH. MaremaTuueckoe
oXulaHue M gucnepcus. IlpuMepsl MaTEMaTUYECKOTO  OXUAAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BEJIMYMHBL. MaTeMaTU4YeCKOE OKHUIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUM
bepnynnmy.

[Tonsitne o 3akoHe OONBIHMX yncesd. M3mMepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHMe 3aK0OHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJbTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTUKA» XapaKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHUEM HMHTEpeca K IPOLNUIOMY H  HACTOSALIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THX
JOCTHUKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MIPOLEAYp IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJSl YCHEHIHOW Mpo¢ecCHOHAIbHON
NEATENIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHM O0pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX AEHUHA, YMEHHIO BUAETH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak c@epbl 4YelloBEYEeCKOU
JEATEIbHOCTH, JTANoOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul PA3BUTHUS LIMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEeMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATrOMOTyYHA:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOErO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQJIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryispHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpYJKAIOLIEH cpeabl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rI100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NMPUPOIHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW IESTENIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynTupoBaTh UIEH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIHpPOBATh U OLCHUBATh PHUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHSATHA, OTHOIICHWH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccuuKalu, OCHOBaHUs [Jisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrs B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JieNiaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX W
WHAYKTUBHBIX YMO3AKITIOUCHHUN, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEILHO HECIOXHBIE OKA3aTelIbCTBA
MaTeMaTHYeCKuX (aKkTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO perieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOOJIee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/bLCKHeE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJILHO ~yCTAHABJIMBATh KCKOMOE U JIaHHOE, (HOpPMHUPOBATH
THIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3HIINIO, MHCHUE;

OPOBOJUTH IO CAaMOCTOATEIbHO COCTaBICHHOMY IUIAaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (hOopMyIHpoBaTh 0OOOIIEHHS M BBIBOJABI 10O PE3yJibTaTaM
IPOBEAEHHOTO HAONIONEHUs, HCCIEeIOBaHUS, OIICHWBATh JOCTOBEPHOCTh
MOJTY4YEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE IpOLECCa, a TAaKKe BBIABUIaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmeii:

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

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BbIOUpaTh (GOpMy TpencTaBiICHHs HWHPOPMAMU U HIUIIOCTPUPOBATH
peliaemMble 3aJaud CXEeMaMH, JAdarpaMMaMM, WHOW rpadukoil M uX
KOMOHWHAIIUSIMU,

OLICHMBATh HAJEKHOCTh HMHMOPMAIMHM IO KPUTEPHUSAM, MPEI0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

BOCIIpUHUMATL U (I)OpMy.TII/IpOBaTB CYyXKACHUA B COOTBCTCTBUHU C YCIOBUAMHU
" OeiIAMHn 06HICHI/ISI, ACHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3a7a4, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yJIbTAaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BhICKa3bIBaTh MJICH, HAICIIEHHBIC Ha MOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JMANora, OOHApyKHWBAaTh pa3iHuWe M CXOJCTBO IMO3UIIHN, B
KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NPEICTaBIsITh  PE3yJdbTaThl  pEIICHHUs  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIBHO BEIOMpATh (pOpMAT BHICTYTICHUS
¢ Y4€TOM 3a7a4 Mpe3eHTAIMN U OCOOCHHOCTEH ayIUTOPHH,

MOHMMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a]1aY;

NPUHUMATH 11€7h COBMECTHOW NEATEIhbHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHON pabOTBI, paclpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
o0cyXmaTh Tpolecc U pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4yacTBOBaTh B TPYNMNOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IIJIaH, AJITOPUTM PELIEHUsS 3aJaud (WU €ro
4acTh), BBIOMpaATh CHOCOO PEIICHHS] C YYETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEHICHUH ¢ YYETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, IMOIUOHAJIbHbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a/1a4u;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHATH MPUUYUHBI JAOCTH)KCHHUSI WU HEIOCTHIXKEHUS LENH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 KJjacce OOyYAIOMIMICS TOJYYHUT CICTYIOIIHE
pEeIMETHbIE PE3YJIbTATHI:

Uutath uH(OpMalMIO, TPEACTAaBICHHYIO B TalOlnuIax, Ha JaUarpammax,
IOpEJCTaBIsATh JaHHble B BUAE TaOJHUI, CTPOUTH JIUATPAMMBlI (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbi€) IO MaCCHBAM 3HAYCHUH.

OnuceiBaTh M UHTEPHPETUPOBATH  peajbHblE  YHUCJIOBBIE  JIAHHBIE,
Ipe/CTaBlICHHbIE B TA0JINIIAX, HA IUarpaMmmax, rpapukax.

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

WmeTrh mpencraBieHuWe O CIy4ailHOM M3MEHYMBOCTHM Ha MpuUMepax IIeH,
(bu3MYeCKuX BEIMYUH, AHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHHE O
CTaTUCTUYECKON yCTOWYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe M npeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEACTABICHHYIO B BHUJIE
Tabyull, TUarpamm, rpaukoB, MPEICTABIATh JaHHBIE B BUJE TAOJMII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IMOMOINBID CTATUCTUYECKUX IOKA3aTeNIel: CPEIHUX
3HAUYEHUI U Mep paccerBaHus (pa3Max, TMCIIEPCUsl U CTAaHAAPTHOE OTKIIOHEHUE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHHN M YacCTOTHI COOBITUH, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHU.

HaxoauTh BEpOSTHOCTH CIy4ailHBIX COOBITUN B OMbITax, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM YHCJI€ B OIBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: JEPEBO CIY4aHOTO 3KCIEPUMEHTA,
JyarpaMMbl DiJiepa, 4uciaoBas npsimasi.

OnepupoBaTth MOHATUSMH: MHOXECTBO, IMOJMHOXECTBO,  BBIIIOJIHSTh
omepanuy HaJg MHOXECTBAMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
NEPEUUCIATh AIEMEHThl MHOKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MPEeACTABICHHE MHOMXECTB W CBS3EH MeEXIy
HUMU JUIsI ONMCAHUS MPOLIECCOB U SIBICHHI, B TOM YHCIIE MPU PELICHUU 3a/1a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K koniy oOyueHus B 9 kiacce oOydarOmIMICS MOJYYHUT CIEAYIOIIHNE
pEeIMETHbIE PE3YJIbTATHI:

W3Bnekatp u 1npeoOpa3oBbiBaTh HWH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3MyYHBIX MCTOYHMKAX B BHJE TaOJHUL, auarpamm, rpadukoB, MpPEICTaBIATH
JTAaHHBIC B BUE TaOIUI, TUarpamm, rpad)uKoB.



Pemarp 3agaun opraHM3oBaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU IS MACCHUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHS, B TOM YHKCIE MOJIb3YSCh
pe3yabTaTamMy NPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHU.

HaxonuTh BEpOSITHOCTH CIy4alHBIX COOBITUM B M3YUYEHHBIX OIBITAX, B TOM
YKCJIE€ B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEpHUSIX
VCIIBITAHUM 10 TIEPBOI0O YCIIEXa, B CEPUSIX UCTBITAHUN bepHyIuIn.

NMets mnpencraBieHUWE O CIy4allHOM BEJIMYMHE W O PpACHpPENEIICHUU
BEPOSATHOCTEM.

NMeThs mpencraBieHWe O 3aKOHE OOJBIIUX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
IpUpOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Ne /i Kontponbnbsie IlpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchl
but6mmoreka [JOK
2
! HpecTaBicHue AaHHbX 7 https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
1
2 Omrcarenpias craTHCTHKa 8 https://m.edsoo.ru/7f415fdc
. bubnmoreka [JOK
3 CotyHaiHas H3MEHIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ciiy4yaliHOTO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnmoreka [JOK
6 O0001menue, cucTeMaTH3aus 3SHAHUH 5 2 https://m.edsoo.rw/7F41 5£dc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5




8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
but6mmoreka [JOK
! Hosropenne kypea 7 kacca 4 https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTUCTHKA. PaccenBanue 4 bubnuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [JOK
3 M 4
HoKectBa https://m.edsoo.ru/7f417{b2
N but6mmoreka [JOK
4 BeposiTHOCTB ciiy4aifHOTO COOBITHS 6 1 hits://m.cdsoo.rw/7 4172
but6mmoreka [JOK
B 4
> BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417tb2
. bubnmoreka [JOK
6 Cysaitreie coObITHA 8 https://m.edsoo.ru/7f417{b2
bubmuoreka [IOK
i 4 2
7 O0001enue, cucTeMaTH3aus SHAHUH hitps://m.cdsoo.r/7E417h2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HauMeHoBanue pa3aejoB U TeM nudpoBLIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
but6mmoreka [JOK
! Hosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
2 DIEMEHTEI KOMOHHATOPUIH 4 ! https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 Bubmorexa LOK
p P https://m.edsoo.ru/7f41a302
bubmuoreka [IOK
4 Hemprranus beprysum 6 ! https://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
> CoryaiHas BeMaMHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 Obo0menne, KoHTPOIE, 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2







HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
ara uu¢ppoBbIe
Nen/m  Tema ypoka Konrpoabuble IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
| [IpencraBneHue qaHHBIX B 1 bu6muoreka [JOK
TaOIUIIax https://m.edsoo.ru/863ec1{8
) [IpakTHueckue BBIYUCIECHHUS 110 | bubnmoreka [JOK
TaOJINYHBIM JTaHHBIM https://m.edsoo.ru/863ec324
3 W3BrneueHne u nHTEpIpeTanus 1 bubmuotexa [JOK
TAOJMYHBIX JTAHHBIX https://m.edsoo.ru/863ec78¢e
4 [TpakTuueckas padota "Tabmuisr" 1 1
I'paduueckoe npeacraBieHne
5 JNAHHBIX B BUJI€ KPYTOBBIX, | bubnmoreka [JOK
CTOJIOMKOBBIX (CTOJI0YATHIX ) https://m.edsoo.ru/863ed18¢
auarpamm
UreHne U NOCTPOCHHUE UATPAMM.
6 ITpumepsl eM(I)) aq)nquKE))( 1 bubmorexa LOK
PUMEPHL ASMOTP https://m.edsoo.ru/863ed602
auarpamm
7 [TpakTyeckas pabora 1 1 bu6nuoreka [IOK
"Inarpammbl" https://m.edsoo.ru/863ed72e
2 Yucnossie HaOoOphl. CpenHee | bu6muorexa [JOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
9 Yucnossie Habopbl. CpenHee ) bubnmorexa [JOK
apupMeTHIECKOe https://m.edsoo.ru/863ed846
10 Menanana 9ucioBoro Habopa. 1 bubnmoreka [JOK




Y CcTOMYUBOCTH MEAUAHDBI

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

1 Menuana 9uciioBoro Habopa. bubnuoreka [JOK
Y cTOMUNBOCTh ME€IUAHEI https://m.edsoo.ru/863edb3e
12 [IpakTuueckas pabora "Cpennue bubnmoreka [JOK
3HayeHu" https://m.edsoo.ru/863edc6ba
Haubosnblee 1 HanMeHbIIIEE
13 3HAYEHUS YUCIIOBOr0 Habopa buGnuorexa LIOK
pa. https://m.edsoo.ru/863ee07a
Pasmax
Haubosnblee 1 HanMeHbIIIEE
14 3HAYEHUS YUCIIOBOr0 Habopa bubmmorera [IOK
pa. https://m.edsoo.ru/863edb3e
Paszmax
Haubomnbiee u HanMeHbIIIEE
15 3HAYEHHS YUCIIOBOr0 Habopa bubmmorera [TOK
pa. https://m.edsoo.ru/863edb3e
Paszmax
KontponbHas padoTa mo TeMam
16 "IIpencraBiienne JaHHBIX bubmorexa LOK
et A o https://m.edsoo.ru/863ee390
OmnucarenbHas CTATUCTHAKA
17 CrnydaiiHasi ”3MEHYHUBOCTh bubmmoreka [JOK
(mpumeps) https://m.edsoo.ru/863eedbe
13 YactoTa 3HaUE€HUN B MacCUBE bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/863ee69c¢
but6mmoreka [JOK
19 r
PYHIHpoBKa https://m.edsoo.ru/863ee9d0
but6mmorekxa [JOK
2 r
0 HCTOTPaMMBI https://m.edsoo.ru/863edb3e
but6mmoreka [JOK
21 r
HCTOTAMMET https://m.edsoo.ru/863eeelc
22 [IpakTuyeckas padora "Cnyyaitnas Bbubmuotexa [JOK




U3MEHYUBOCTE"

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

I'pad, Bepmmna, pedpo.

but6mmoreka [JOK

23 [IpencraBnenue 3aga4u ¢ TOMOIIBIO hitps://m.cdsoo.rw/863cef52
rpada
CreneHb (BAJICHTHOCTD) BEPIITUHBI.

24 Yucno pédep 1 cymmapHas CTeneHb bubamorexa [TOK

pebep 1 cyMMap https://m.edsoo.ru/863ef0ba

BepiuH. Llenb u nuki

)5 Hens u nuxi. [Iyts B rpade. bubmmoreka [JOK
[Ipencrasnenue o cBsI3HOCTH Tpada https://m.edsoo.ru/863ef236

2 [Ipencrasnenue 06 bu6nuoreka [IOK
OpPUEHTHPOBAHHBIX Tpadax https://m.edso0o.ru/863ef3b2

7 CityyaliHbI{ OIBIT U CITy4aitHOE bu6muoreka [JOK
coOpITHE https://m.edsoo.ru/863ef4d4
BeposiITHOCTB ¥ 4acTOTa COOBITHSI.

)3 Ponp ManoBeposTHBIX 1 bubnmoreka [JOK
MPAKTUYECKHU JIOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE

29 Mosera u urpanbHas KOCTb B Bbubmuotexa [JOK
TEOPUH BEPOSITHOCTEN https://m.edsoo.ru/863edb3e
[TpakTuyeckas padora "Hacrora bu6nuoreka [IOK

30 |
BBIITAJICHUS OpJia https://m.edsoo.ru/863ef8a8
KontponbHas paboTa mo TeMam

31 "Cny4aiiHasi U3MEHUYHUBOCT. bu6muorexa [JOK
I'pads1. BepositHOCTH CityqaitHOTO https://m.edso00.ru/863f0186
coOpITHSA"

7 [ToBTOpenue, 06061IeHNE. bubnmorexa [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHue, 06001IeHNE. bubnmoreka [JOK




OnucarenbHas CTaTUCTUKA

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

34

[ToBTOpeHME, 0000IIEHNE.
BeposiTHOCTB ciiy4aifHOTO COOBITHS

but6mmorekxa [JOK
https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchbl
| [IpencraBienne JaHHBIX. 1 bu6nuorexa [JOK
OmnucarenbHas CTaTUCTUKA https://m.eds00.ru/8631029¢
) Crnyuaiinas uaMeHunBocTh. CpenHue | bubmuorexa [JOK
YUCIOBOTO Habopa https://m.edsoo.ru/863103fc
3 Canyuaiineie coObITHs. BeposTHoCcTH 1 1 bu6nuorexa [IOK
4acTOThI https://m.edsoo.ru/86310578
Knaccuueckue moaenu teopun
4 BEPOSITHOCTEH: MOHETA M UTpajibHAs 1 bubmotera [JOK
P ) P https://m.edso00.ru/863f076¢
KOCTh
but6mmoreka [IOK
5 0] 1
TIJIOHEHHA https://m.edsoo.ru/86310a50
but6mmoreka [JOK
6 0 1
Jlucnepens uncnooro Habopa https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIOHEHHUE YHCIIOBOTO 1 but6mmoreka [JOK
Habopa https://m.edsoo.ru/863{0bfe
8 JnarpamMMbl paccerBaHHS 1 bubmorera HOK
p p https://m.edsoo.ru/863f0cabd
but6mmoreka [IOK
9 M 1
HOMECTBO, HOAIMHOIKECTBO https://m.edso00.ru/863f1180
Orneparuy HaJ MHOKECTBAMM:
but6mmoreka [JOK
10 00beIMHEeHNE, TIepECeUYCHHE, 1

JOIIOJITHCHUC

https://m.edsoo.ru/8631143¢




11

CaoiicTBa onepauuii HaJl
MHO>KECTBAMU: TIEPEMECTUTEIIBHOE,
codeTaTesbHOE, PaclpeIelIUTeIIbHOE,
BKJIIOUEHMS

bubmuoreka [IOK
https://m.edsoo.ru/863f1784

I'paduueckoe npeacrapieHue

bubmuoreka [IOK

12
MHOXECTB https://m.edsoo.ru/863f198¢

13 KoHnTtponbHas paboTa 1mo Temam
"Cratuctnka. Muoxkecrtna"

14 OnemeHTapHble coObITHs. CiiyuaiiHble bubnmoreka [JOK
CcOOBITUS https://m.edsoo.ru/863f1dec
bnaronpustcTBylomme

15 aneMeHIT)a HbBIE ZO6HSITH51 bubmorexa LOK

P o https://m.edsoo.ru/863fldec
BepositHocTH COOBITHIT
bnaronpustcTBylomme
16 aneMeHIT)a HbBIE ZO6HSITH51 bubmorexa HOK
P A https://m.edsoo.ru/863f1£72
BepositHOCTH COOBITHI
OMBITHI ¢ PABHOBO3MOYKHBIMH
17 DJIEMEHTAPHBIMHU COOBITUSIMHA bubmmorexa [IOK
. P . ' https://m.edsoo.ru/863f21ca
Crnyyaiinelii BEIOOp
OMBITEI ¢ PABHOBO3MOYKHBIMH
18 DJIEMEHTAPHBIMHU COOBITUSIMHA bubmmorexa LOK
N P . ' https://m.edsoo.ru/863f21ca
Cry4aifHbIi BBIOOD
[IpakTuueckas padota "OmnbITHI ¢

19 aBHOBO3MOKHBIMH dJIEMEHTAPHBIMHU bubmmorexa [IOK
P " P https://m.edsoo.ru/863f235a
COOBITHIMHA

bubmuoreka [IOK

20
/lepeso https://m.edsoo.ru/863f2a4e

21 CBolicTBa AepeBa: eAMHCTBEHHOCTh bubmuorexa [JOK




IIyTH, CYLIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBS3b MEXKTY YUCIOM
BEPIITMH U YUCIIOM pEOep

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

22 IIpaBuiio yMHOKEHUS bubmorexa HOK
P ™ https://m.edso0.ru/863f2cd8
bubmuoreka [IOK
23 IT
PABHIIO YMHOMCHIA https://m.eds00.ru/86312e¢36
bubmuoreka [IOK
24 IT 0
POTHBOTIOIOHHOE CODBITHE https://m.edsoo.ru/86312{8a
)5 Huarpamma Ditnepa. O0beAMHEHNE U bubnmoreka [JOK
MepECeUCHNE COOBITUIA https://m.edsoo.ru/863{3214
2 HecoBmectrblie coObiTus. Popmyna bubnmoreka [JOK
CJI0’KEHUSL BEPOSTHOCTEN https://m.edso00.ru/863{3372
27 HecoBmectabie coObITHsA. DopMyna bubmuoreka [JOK
CJIO’KEHHUsI BEPOSTHOCTEN https://m.edsoo.ru/863f3764
[IpaBuii0 YMHOXKEHUSI BEPOATHOCTEM.
28 VEJ'IOBHaHYII:Ie OSITHOCTD ’ bubmorexa [IOK
p i https://m.edsoo.ru/863f38ac
HesaBucumpie coObITHS
ITpaBuio yMHOXKEHUS BEPOSITHOCTEH.
29 YEJIOBHaﬁyJI:Ie OSITHOCTD ’ bubmorexa HOK
p i https://m.eds00.ru/8633b06
HesaBucumpie coObITHS
30 IIpencrasnenue ciy4yaliHOTO bu6nuorexa [IOK
JKCIEPUMEHTA B BUJE AepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cay4aitHOro bu6nuorexa [JOK
3KCTIEPUMEHTA B BUJE J€pPEBa https://m.edso00.ru/86313120
[ToBTOpenue, ob6odIeHNE.
bubmuoreka [IOK
32 [IpencraBienne JaHHBIX.

OmmcarenpHas CTaTHCTHKA

https://m.edsoo.ru/86314128




bubmuoreka [IOK

33 [ToBTOpenue, o6o0meHue. I'padb 1 https://m.edsoo. /8634312
KoHnTponbHas paboTa 1mo Temam
34 "CnyqaitHeie coObITHS. BEpOATHOCTS. 1
I'padpur”
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoasusie IIpakruueckue Aara unpposrre
Bcero u3ydeHusi  oOpazoBaTeibHbIE
padoThI padoThI
pecypchbl
1 [IpencraBnenue JaHHBIX 1 bubmmorexa IOK
https://m.edsoo.ru/863f47¢ca
2 OrnucarenpHas CTaTUCTHUKA 1 bubmmorexa [OK
https://m.edsoo.ru/863f47ea
Bbu6mmoreka [IOK
3 Oneparn Haz codbTHAMI ! https://m.edsoo.ru/863edb3e
. bubmuorexa [JOK
4 Hesagucumocts codprmmii ! https://m.edsoo.ru/863edb3e
5 KomOunaTopHoe rnpaBuiio ) bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/863f4el6
6 ITepectanoBku. dakTopual. 1 bubnuoreka [IOK
CoueraHus ¥ YUCJIO COUCTaHUHN https://m.edsoo.ru/863f4el6
bu6mmoreka [IOK
7 Tpeyromerii Hackans : https://m.edsoo.ru/863£5014
[TpakTrueckas pabota
g "Beruncienue BepoATHOCTEM C 1 1 bubnnorexa HOK
UCTIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.edsoo.1u/863f5208
GyHKUIMN 37IEKTPOHHBIX Ta0muI"
['eomeTpuyeckas BEpOATHOCTD.
9 CrydaifHbIl BBIOOp TOYKH U3 | bubnnorexka HOK
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edso0o.ru/863f5884
U3 IYTH OKPYKHOCTH




['eomeTpuueckast BEpOATHOCTb.
CrydaifHbIi BBIOOp TOYKH U3

bu6mmoreka [IOK

10
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
W3 IYTH OKPYKHOCTH
['eomeTpuueckast BEpOATHOCTb.
1 CrnyuaitHblii BEIOOP TOYKH H3 bubnmoreka [JOK
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
W3 IYTH OKPYKHOCTH
['eomeTpuueckast BEpOATHOCTb.
12 CrnyuaitHblii BEIOOP TOYKH H3 bubnmoreka [JOK
UTYpHI Ha IIJIOCKOCTH, U3 OTPE3Ka, ttps://m.edsoo.ru €
buryp p https://m.edsoo.ru/863f5¢10
W3 IYTH OKPYKHOCTH
UcneiTanue. Ycnex u Heyaayva. Eu6 OK
13 Cepus ucnbITaHU 10 IEPBOTO nonmoTexa I
crexa https://m.edso00.ru/863f6162
ycnex
UcneiTanue. Ycnex u Heygaya. BuG OK
14 Cepust ucnbITaHUI 10 MEPBOTO nommoreka [
https://m.eds00.ru/863{6356
ycnexa
UcneiTanue. Ycnex u Heygaya. BuG OK
15 Cepus ucnbITaHUI 1O MEPBOTO nommoreka [
crexa https://m.edsoo.ru/863edb3e
ycnex
Hcnbitanusa beprymm. BuG OK
16 BepositHocTH cCOOBITHIT B cepun nommoreka [
c anuii Bep https://m.edso0o.ru/863f64d2
ucnbITanui beprym
Hcnbitanusa beprymm. BuG OK
17 BeposiTHOCTH cOOBITHH B cepuH nommorexa 11
. arii Bep https://m.edso0.ru/863f6680
ucnbiTanuit bepuymnu
18 [TpakTuyeckas padora "McnbsiTanus bubmmorexa LOK

https://m.edsoo.ru/863f67de




bepnymmm"

19 CnyyaliHasi BEeIMYMHA U bubnnorexa HOK
pacrpeiesieHle BEpOSTHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTruueckoe OKHaaHue U bubmuorexa [JOK
JTUCTIEPCHS CITyYaiiHON BETUYUHBI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTUIECKOTO
21 OKHUJAHUA KaK TEOPETUUECKOTO bubmorexa LOK
A p https://m.edsoo.ru/863{6{86
CPEIHET0 3HAYCHUS BETUIMHBI
Bbu6mmoreka [IOK
22 ITo € 0 3aKoHe 00 ce
T H JIDHTHX AHCEC https://m.edsoo.ru/863{72c4
3 N3mepenue BepoATHOCTEH ¢ bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edsoo.ru/863f7652
24 [IpumeneHnne 3aKkoHa OOJBITNX bubnnorexa HOK
qucen https://m.edso0.ru/8631f7116
)5 O06o0mmeHue, cucTeMaTH3aIus bu6mmoreka [IOK
3HaHuil. [IpencraBnenne 1aHHBIX https://m.edsoo.ru/863f783c¢
2% O06o01eHne, cucTeMaTH3aIus bubnuorexa [JOK
sgaHui. OnucarenbHas CTATUCTUKA https://m.edsoo.ru/863edb3e
O0001ene, cucTeMaTH3aIus
27 saHaHui. [Ipencrasiienne qaHHBIX bubmmorexa [IOK
e a ‘ hitps://m.edsoo.ru/863f893a
OnucarenbHas CTATUCTHUKA
O0001ene, cucTeMaTH3aIus
28 3HaHUH. BeposSTHOCTH cirydaifHOTO bubmorexa LIOK
- BeP yi https://m.edsoo.ru/863f7ade
COOBITHS
O0001enue, cucTeEMaTU3aLUsA
29 3HaHui. BeposTHOCTH ciiyyaitHOTO bubnmoreka [JOK

COOBITHA. DIIEMEHTHI
KOMOHMHATOPUKH

https://m.edsoo.ru/863f7c¢9c¢




O0001enue, cucTeEMaTU3aLUsA

. bubmunoreka [JOK
30 SHAHMH. DIICMEHTEI ! https://m.edsoo.ru/863f7e54
KOMOHMHATOPUKH
O0001enue, cuCTeEMaTH3aLUsA
31 3HAHUU. DJIEMEHTHI | bubmunorexa [JOK
koMOuHaTopuku. CirydaiiHbie https://m.edso00.ru/863f8408
BEJIMYHHBI M pacrpe/IeIIeHuUs
O0001enue, cuCTeEMaTH3aLUsA
32 sHaHui. Ciay4yalHbIe BEJIMYMHEI U 1 bubmorexa LIOK
- https://m.edsoo.ru/863f861a
pacnpeneneHus
bu6mmoreka [IOK
4 1
33 TOTOBAsi KOHTPOJIbHAsI paboTa hitps://m.cdsoo.rw/8638b56
34 O0001enue, cucTeMaTH3aLUsA 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 14
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOT'0 0011€r0 00pa30BaHUs
pe3yJbTara
5 BeposTHOCTB M cTaTHCTHKA
Yurate nHpOpMAIHIO, TPEICTAaBICHHYIO B Ta0/IMIIaX, HA TUarpaMmax,
5.1 MPEICTaBIsATh JaHHBIE B BUAC TaOMUIl, CTPOUTH JHATrPAMMBbI
(cronbOukoBbIe (CTONOUATHIE) M KPYTOBBIE) [0 MacCHBaM 3HaUYE€HUHN
- OnuceiBaTh M UHTEPIPETUPOBATh pPEAJbHBIE YHCIOBHIE JaHHbIE,
NpeJCTaBICHHbIE B TaOIMUIIaX, HA AUarpaMMax, rpadukax
Ucnons3oBathb TUTSt onucaHus JAHHBIX CTaTUCTUYECKUE
53 XapaKTepUCTHKU: cpefHee apudmeTnyeckoe, Mearana, HauOopliee u
HaWMEHbIIIEe 3HAUCHHU S, pa3Max
NmeTts npencraBieHue o ciy4ailHOH U3MEHUYMBOCTH HA MpUMEpax IIEH,
54 (GU3MYECKUX  BEJIIMYUH, AHTPOMOMETPUYECKUX JaHHBIX, HMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
5.1 BUJe TaOnWI, auarpamm, rpadukoB, MPEACTaBIATh NaHHBIE B BUIE
Ta0IuI, TUarpamm, rpad)uKoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKHX IIOKa3aTeseil:
52 CpeIHMX 3HAYeHWH M Mep paccemBaHHUs (pa3Max, AUCIEpCUs U
CTaHJAPTHOE OTKJIOHECHHE)
5.3 HaxoauTb 4acTOTHI YHCIIOBBIX 3HAYEHHH M YaCTOTHI COOBITHM, B TOM




YHUCJIE 110 Pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHUI

Haxomuth BEpoOATHOCTH ClydalHBIX COOBITHH B ONBITaX, 3HAs

54 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITHH, B TOM YHCJIE B OIbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
ss Hcnonw3oBath  rpaduueckue  MOJEIH:  JEPEBO  CIy4ailHOTO
' 9KCIIEPUMEHTA, AMarpaMMbl Diijiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IOJMHO>KECTBO; BBIIIOJIHATH
s¢ omepanyy  HajJA  MHOXECTBaMU:  OObEOUHEHHE, IepeceueHue,
' JIOTIOJIHEHUE; IEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOWCTBA
MHOXECTB
Hcnonw3oBath Tpaduyueckoe MPENCTaBICHUE MHOXECTB U CBs3EH
5.7 MEXK1y HUMH JUIsl ONIMCAHMS MTPOLECCOB U SIBJICHHUM, B TOM YHUCIIE IIPU
pElIeHNH 3a]a4 U3 IPYruX y4eOHbIX MPEAMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yjabTara
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTh W TpeoOpa3oBbIBaTh MH(YOPMALMIO, TMPEICTABICHHYIO B
5.1 pa3NMYHBIX HCTOYHUKAX B BHIE TaOMUI, AuarpamMM, TpaduKoB,
MIPE/ICTaBIIATh JaHHbIE B BUJIE TaOIUI], TUarpamm, rpagukoB
5o Pemrate 3aaun opraHW30BaHHBIM 1EepeOOpOM BAapHAHTOB, a TAKXKE C
' MCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABHUI U METOOB
Hcnonp30BaTh  onucaTenbHblE  XapaKTEPUCTHUKU Ul MacCUBOB
53 YUCJIOBBIX JAaHHBIX, B TOM 4YHUCJIE CPEIHHUE 3HAUYEHUS U Mepbl
pacceuBaHUs
54 HaxoauTe 4acTOTBHl 3HAUY€HU W YaCTOTHl COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUI U HaOMI0IeHN ]
HaxoauTe BepOSATHOCTH CITy4ailHBIX COOBITHI B M3yYEHHBIX OIBITaX, B
5.5 TOM 4YHUCJIE€ B ONBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU

COOBITUSIMH, B CEpUSAX HCIBITAHUNA 1O TEPBOrO ycliexa, B CEpUiX




ucneITanui bepHyim

HNMers mpencraBiieHHE O CIIy4allHOM BEIIMYMHE U O PACIPENEICHUU

5.6

BEpPOSITHOCTEHN

Hmetrs mpezncraBieHue o 3aKOHE OONBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4YalHOM HM3MEHYMBOCTH U O pOJM 3aKOHA

OOJIBLIINX YKCelT B IPUPOJIE U 00IIECTBE




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 BeposTHOCTB U CTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIul, AuarpaMM, rpadukoB. 3arogHEHHE
TaONIMIl, YTEHWE W TOCTPOEHUE auarpaMM (CTOJIOHMKOBBIX (CTONOYATHIX) W
5.1 KpyroBbix). UreHune TpaduKoOB pealbHBIX MporeccoB. M3BneueHue
uH(pOpMallMKU W3 JUarpaMM M TaOIUWIl, WCIOJIb30BAHUE W WHTEPIPETALUS
JTAHHBIX
OnucarenpHas CTaTUCTUKA: cpeaHee apudMeTHYecKoe, MeauaHa, pa3zMmax,
5.2 HauOoJIbIlIee U HaUMEHbIIee 3HaUeHUsI Habopa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYNBOCTH
CrnyuyaliHblii SKCIIEpUMEHT (OMBIT) U clydaifHoe coObITHe. BeposTHOCTh u
5.3 yacToTa. Pojib MalOBEpOSITHBIX M TMPAKTHUYECKH JOCTOBEPHBIX COOBITHHA B
npupojie u B odmiectBe. MoHeTa U UrpalibHas KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pebpo. CreneHp BepmmHbl. Yuciao pédep m cymMmapHas
54 creneHb BepmuH. [Ipeacrasnenne o cBsizHoctu rpada. Llenu u mukiel. [lytu
' B Trpadax. OO0xox rpada (sitnepoB nyth). [IpencraBmenue 00
OpUEHTHPOBAaHHOM Tpade. Pemenne 3axau ¢ momoipo rpados
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
5 BepositHOCTB U cTaTuCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUI, 1UarpaMM, TpaduKkoB
- MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJAMHOXecTBO. Omnepauuu Hax
' MHOXeCTBaMU: 00bEMHEHNE, TepeceUeHuEe, TOMOTHEHNE
53 CaolicTBa onepanuii HaJy MHOKECTBaMU: IIEPEMECTUTEILHOE, COUETATENBHOE,
' pacrpenenuTeabHOe, BKIOUEHUS
. Hcnonp3oBanue rpaduyeckoro MpeACTaBI€HUS MHOXKECTB JUIsl OMUCAHUS

PCATBHBIX MPOLICCCOB U HBHGHHﬁ, Ipu pCUICHUH 3aaa4.




W3mepenune paccemBaHusi JaHHBIX. Jlucmepcus U cTaHAApTHOE OTKIOHEHUE

> YHCIIOBBIX HaOOpoB. JlnarpamMmma paccenBaHUs
OneMeHTapHble COOBITHS  ciaydaiHOro ombita. CiydaiiHble COOBITHSL.
56 BepositHocTi  coObITHI. ONBITEI ¢ PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU
' coObrtusimu.  CrmydaifHpiii  BbIOOp. CBS3b MEXKIYy MAJTOBEPOATHBIMU U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh MYTH, CYIIECTBOBaHUE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/1Y YHCIIOM BEpIIMH U uncioM peodep. [Ipasuio
yMHOXeHUs. Pemenue 3aaa4 ¢ momousto rpados
[IpotuBomonoxupie coObiTHA. Jluarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHre cooObiTuil. HecoBmecTHble coObITHS. Dopmyrna CIOXKEHHS
BEPOSATHOCTEM
5.9 VYcnoBHas BepossTHOCTB. [IpaBmiio ymHO)eHus. HezaBucumpie coObITHS
[IpencraBnenue »sKkcnepuMeHTa B BHJE JepeBa. PemieHune 3amay  Ha
5.10 HaXO0XJIEHUE BEPOATHOCTEH C MOMOUIBIO JAEpEBa CIYYaHHOIO SKCIEPUMEHTA,
auarpamm Jiepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBnenue AaHHBIX B BUAE TaOJIHIl, AMArpaMM, rpaguKOB, HHTEPIPETAIIHS
5.1 naHHBIX. UTeHWe W mocTpoeHwe Tabiuil, auarpamm, TpauKoB MO peaabHbIM
JAHHBIM
52 [TepecTanoBkHU U pakTOpUaT
53 CoueTaHus U YUCIIO COUETAHUN
54 Tpeyronbuuk [Tackans. Pemenne 3a1a4 ¢ UCMoIb30BaHUEM KOMOMHATOPHKHU
55 I'eomerpuueckast BepoATHOCTh. CiyyailHbI BbIOOp TOYKM M3 (UTYpbl Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU
5.6 UcnseiTanue. Ycnex u Heygaya. Cepusi HCIIBITAHHUM 10 IEPBOro ycrnexa
57 Cepus wucnbeiTanuii beprymin. BeposTHOCcTH cOObITHH B CepUU HUCHIBITAHUN
' bepnynau
5.8 CiyyaliHasi BETMYMHA U paclpeiesICeHUe BEpOSTHOCTEN




Martematuueckoe oxxkugaHue u gucnepcus. Ilpumepsl MaTemMaTHyeckoro

39 OXHJaHUA KaK TCOPCTUYCCKOTO CPCAHECTO 3HAUCHUS BCIIMUNHDBL

510 MareMarnueckoe OXUJAHUE M JUCHEPCUS CIy4alHOW BEIUYMHBI «UHUCIIO
' YCIIEXOB B CEpPUU UCTIBITAHUN bepHymim»

- [Tonsitue o 3akoHe OodbIIMX uuced. V3MepeHue BEpPOATHOCTEH C TMOMOIIBIO

9gacToT. Ponb 1 3HaueHue 3aKkoHa OOJBIIUX YUCEN B IPUPOJIC U O0IIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsieMmble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTaTaM 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111€er0o
o0pa3oBaHusi Ha ocHoBe ®I'OC

YMeHue oneprupoBaTh MOHATUSMU: MHOKECTBO, ITOAMHOKECTBO, ONEpaIuu
HaJ MHOXECTBAMM; YMEHUE ONEePUPOBATh NOHATUAMU: Irpad, CBI3HBIN rpad,
JI€PEBO, ILIUKJI, IPUMEHATh UX IPHU PELICHUM 3a]a4; YMEHUE HCIIOJIb30BaTh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB JUIsl ONHCAaHUS peallbHbIX
IPOIIECCOB U SBJICHUH, P PEILICHUH 33a]a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh TOHATHSMHU: OINpeNelieHHue, akKcuoma, Teopema,
J0Ka3aTeNbCTBO;  YMEHHE  paclo3HaBaTh  UCTUHHBIE U JIOXKHbBIE
BbICKa3bIBaHUS, TMPUBOAUTH MpPUMEpPbl U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHU

VYMmenne OIICpHUPOBATH TMOHATHUAMHU: HATYpPAJIbHOC YHUCIO, IMPOCTOC U
COCTAaBHOE YHCJIO, JETUMOCTb HATYPaJbHBIX YWCEIN, MPU3HAKH JAECITUMOCTH,
[eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JeCATUYHAs JpOOb,
CTaHJapTHBIA BUJ 4YMCJa, PAllMOHAJIBLHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apudMeTUYECKH KBaJpPaTHBIH KOPEHb, YMEHHUE BBINMOJIHATH JCUCTBHUS C
YucCjiaMi, CpaBHUBATH W YIIOPAAOYMBATHL 4YHCJIda, ONPCACTABJIATH 4YHCJIA Ha
KOOPJMHATHOM IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JeNaTb NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTh MOHSATHSMH: CTENEHb C LENBIM IOKa3aTeseM,
aprudMeTHYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUICH, alrebpandeckas 1po0b,
TOXKJIECTBO, 3HAKOMCTBO C KOpPHEM HATypadbHOW CTENeHH OOJbIle
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tsl Mo (opmyiaM, MpeoOpa3oBaHUsS
LENBIX, JPOOHO-PAlMOHANBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
PA3JI0KECHUEC MHOIOYJICHA Ha MHOXKHTCJIIU, B TOM YHCJIC C UCIIOJIb30BAHUEM
(bopMyIT pa3HOCTH KBAIPaTOB M KBaJpaTa CyMMbI M pa3HOCTH

YMeHHe ONnepUpoBaTh MOHATUSAMHU: YHUCIOBOE PAaBEHCTBO, YPABHEHHUE C
OJIHOW NEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
YMEHUE pelaTh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palLMOHaIbHBIE YPABHEHUS C OJTHOW NIEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHM, TMHENHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OIHOW IEPEMEHHOH, B TOM 4YHCIE IIpH
pElIeHnH 3a1ad U3 APYTuX NPEeAMETOB M IPAKTHYECKHUX 3a7ad; YMCHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPAMYKO M KOOPAWHATHYIO INUIOCKOCTH MJIS
n300pakeHNsl pelieHU ypaBHEeHU I, HEPABEeHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATHSAMH: GYHKIHS, Tpaduk (QyHKIUH, HYITH
(GYHKIINK, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUS,




yObIBaHUSI, HauWOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHHE
ONEPHPOBATh TOHATHSMHU: TIpsMasi MPOMOPIHOHAIBHOCTh, JIMHEWHAs
byHKIMS, KBaapaTuyHas (QyHKIWsA, oOpaTHas MPOMOPIMOHATBHOCTD,
napaboia, runepOoia; yMeHHue CTpOUTh Tpaduku GyHKIUN, UCIIOIH30BATh
rpaduKd Ui ONPEJACICHUS CBOWCTB MPOIECCOB W 3aBUCHUMOCTEH, IS
pelieHus 3amad W3 JIPYTHX Y4eOHBIX MPEAMETOB W pPEaJbHOW JKU3HH,
YMEHHE BBIPaKaTh GOPMYyJIaMU 3aBHCUMOCTH MEKy BETUIUHAMU

YMeHue onepupoBaTh NOHATUAMHU: MOCIIEOBATEILHOCTD, apu(MeTHuyecKas
U TeOMEeTpUYecKass MpPOrpeccMd; YyMEHHE HCIOJIb30BaTh CBOMCTBA
nocieA0BaTelbHOCTEH, POPMYIIbl CyMMBI U OOIIEro 4jieHa MpU pelIeHUur
3a/a4, B TOM YHUCJIE 3a7a4 U3 JPYruX y4eOHBIX MPEIMETOB U peaTbHOU
KU3HU

YMeHnue pemiaTh 3a/1a4 pa3HbIX TUIOB (B TOM YMCJIE€ HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3aJa4d u3 O0O0JaCTH YOpPABJIECHUS JHYHBIMH U CEeMEHHBIMU
¢uHaHCAMM); YMEHHE COCTABJIATH BBHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHUIO 33JauM, HCCIENOBAaTh IIOJYYEHHOE pELIEHHE U
OLIEHUBATh MPABIONOA0OHOCTD MOTYYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATHIMH: (UTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JoOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHK, PABHOOCIAPEHHBIH U
PaBHOCTOPOHHUM TPEYTrOJBbHUKH, MPSMOYTOJIBHBIA TPEYrOJIbHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJibHUKa, YETBIPEXYTOJILHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJIBHUK, KBAJIpaT, TPAMELHUS; OKPYKHOCTb,
KpYT, KacaTesbHas; 3HAKOMCTBO € IIPOCTPAHCTBEHHBIMU (DUTYpaMu; yMEHHUE
pemaTh 3aJa4i, B TOM YHCJIEC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TEOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3YYeHHBIX CBOMCTB (uryp u
¢dakToB
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YMeHue omnepupoBaTh TMOHSATHSAMH: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYrOJIbHUKOB, IAapauleIbHOCTh U IEPIEHAUKYIAPHOCTH IMPSAMBIX, YOI
MEXy MPSIMBIMH, TTEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, moo0ue Gpuryp,
NOJOOHBIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSMOM;
YMEHHE PpAcTo3HaBaTh PAaBEHCTBO, CHUMMETPHI0O W Tomodue ¢uryp,
NapajuIeIbHOCTh M MEPIEHANKYISIPHOCTD MPSMBIX B OKPY)KaIOIIEM MUPE
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YMeHue ornepupoBaTh MOHATUSMU: JIJIMHA, PACCTOSHHUE, Yroi (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHHKA), IJIOMIA b, YMEHUE OIICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE PUMEHSITh
dbopMyIIBI IEpUMeETpa U TUIOMIAIH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMAM Kpyra, oObeMa MPSIMOYTOJIBHOTO IMapajuiesienuIieia; yYMEHUE
MPUMEHSATh NPU3HAKKA PABEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, Teopemy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYUCIICHUS JJIMH, PACCTOSIHUM, IUTOIIAAEH

12

YMenne  u3zo0pakarb  IUIOCKME  (QUTYpBl W HUX  KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY UJIM CUMBOJILHOMY
OIITMCAaHHIO
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YMeHue ornepupoBaTh MOHITHSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOpa Ha
YUCJO, CKaJISIPHOE TMPOU3BEJACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOpBHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a/ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHOU KUZHU
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YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AMArpPaMMBbl,
TaOIHIIBI, cpeiHee apu(MeTHIecKoe, MeinaHa, Hauboblee 1 HauMeHbIIIee
3HaYeHHs,  pa3Max  4YHCIOBOrO  Habopa,  yMEHHE  U3BJCKaTbh,
UHTEPIPETHPOBATH U MPE0OPa3OBBIBATE HHPOPMALIUIO, TPEACTABICHHYIO B
Ta0NMMIaX ¥ Ha JAWarpaMmax, OTPaKaroIlyl0 CBOWCTBA W XapaKTEPUCTHKU
pea’bHBIX MPOIECCOB W SBJICHWH; yMEHHE pacllO3HaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIEM MUPE
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YMeHue omnepupoBaTh TOHATUSMHU: CIYYalHBIA ONBIT  (CIy4YailHBIN
OKCIEPUMEHT),  DJIEMEHTApHOe  COOBITHE  (PNMEMEHTApHbIM  HCXON)
CIIy4aifHOTO OIbITa, CIy4alfHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE
HaXOJUTh  BEPOSATHOCTH  CIAy4yallHBIX  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHUE pellaTh 3aJauu
METOJIOM OpraHH30BaHHOIO Tmiepebopa M C HCIOJIB30BAHMEM IIPaBHIIA
YMHOXXEHUS; YMEHHE OIEHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHII B OKpYXKAalOIleM MHpPE U B JKU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MAaCCOBBIX SBJICHUSX
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YMeHue BbIOMpATh MOIXOASIINN U3y4eHHBIH METOJ JJISl PEUIeHUs 3a]laud,
IPUBOIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B INpHUpPOAE U
JKU3HU, pacrlo3HaBaTh IPOSIBJICHUE 3aKOHOB MaTEMaTHUKH B HCKYCCTBE,
ONMCHIBATh OTJEJIbHBIE BBIAAIOIIMECS PE3YyJbTaThl, MOJIYYEHHBIE B XOJE
pPa3BUTHA MaTEeMaTHKU KaK HayKH, NIPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHOW M BCEMUPHOIN UCTOPUHN




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA OI'J

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucnia ¥ BBIYUCICHUS
1.1 Harypanbablie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LETbIX YMCel
12 OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHl, OECKOHEYHBIE MEPHOAUYECKHE
npoOu
1.3 PanmonaneHbie uncna. ApudMeTHnuecKre onepaiuy ¢ palMoHaTbHBIMU YUCIIAMH
1.4 JleiicTBuTenbHbIC Yrcia. ApudMeTHIeCKue ONepanuy ¢ AeHCTBUTEIbHBIMU YHCIAMU
L5 HpHGHHméHUHHe BBIYMCIICHHUS], IPABHIIa OKPYTIICHUS, TPUKUJIKA U OLIEHKA pe3yjbTaTa
BBIYMCIICHUI
2 AnreOpandeckue BoIpaKeHUS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )
9 Crenenb ¢ nenbiM nokazaresneM. CTeneHb ¢ pallMoOHaNIbHBIM Moka3zaTteneM. CBOMCTBA
’ CTETeHH
2.3 MHorouieHsl
2.4 Anrebpandeckas 1po0b
)5 Apudmernueckuil KOpeHb HATYpaJbHOM cTerneHu. JleficTBus ¢ apuMeTHIecKUMHU
’ KOPHSIMH HAaTypajIbHOU CTEIICHH
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 [ensie u mpoOHO-panoHaIbHbIe YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHH I
39 Ilenple u napoOHO-palMOHanbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYITHOCTH
' HEPaBCHCTB
3.3 Perrenne TeEKCTOBBIX 3a7a4
4 UucnoBble mOCiIeI0BaTEIbHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
5 OyHKIUU
Oynk1us, cnocoObl 3ananus GpyHkuun. ['paduk Gyakmuu. O6IacTh onpeaeneHus u
51 MHOXECTBO 3HaueHui ¢yHkimuu. Hymu ¢yakmmm. [IpoMexyTkrn 3HAKOIIOCTOSIHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (QYHKUMHU. MaKCHUMyMbl U MHUHUMYMbl (QYHKIUU.
Haubonbiiee u HanMeHbllee 3HaUeHne QYHKINN Ha IPOMEKYTKE
6 KoopauHnaTs! Ha IpsAAMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyronbHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenne reoMeTpu4ecKux BEIUYUH
7.6 BexkTopsl Ha TiockocTH
8 BeposTHOCTB 1 cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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