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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM 1M(POBOM MHpE BEPOATHOCTHh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOUKH 3PEHUS] MPAKTUUECKUX MPUIOKEHHUH, TaK
¥ UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaKJ0My 4esoBeKy. Bo3pacraeT uncio
npodeccuii, mpu OBIAJICHUH KOTOPBIMU TpeOyeTcsi xopolias 0a3oBasi MOArOTOBKA
B 00JacTd BEPOSTHOCTH M CTATUCTHKH, Takas TMOATOTOBKA BaKHA JIJIs
POAOJIKEHUS 00pa30BaHus U ISl YCHEIIHON Mpo¢eCCHOHATBHONU KaphEePHhI.

Kaxxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A Juis 000CHOBAHHOTO MPHUHSITHS PEIICHUS B yCIOBHUIX HEIOCTaTKa
Wi U30bITKa MHPOPMAIIMK HEOOXOAMMO B TOM UHKCJE XOPOIIO CHOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUUYECKOE MBIIIICHUE.

NMeHHO m1O3TOMY OCTpO BCTala HEOOXOAUMOCTH chopMUpOBaATH ¥y
oOyuaronuxcs QyHKIIMOHATIBHYIO TPaMOTHOCTh, BKITIOUYAIOUIYIO B c€0s1 B KaUeCTBE
HEOTHEMJIEMON  COCTaBISIONMICH  yMEHHWE BOCHPUHMMATh W KPUTHUYECKH
aHATM3UPOBATh WH(MOPMAITUIO, IPEJCTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX peajbHbIX MPOIECCOB W 3aBUCHUMOCTEM,
IPOU3BOJIUTH MPOCTEHIIIE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIH3a U
NPEICTaBIeHUs JaHHBIX W3 PA3IUYHBIX cep KU3HU 00IIecTBa U TOCyJaapcTBa
npuoOmaer o0ydaromuxcs K OOIIEeCTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alMK Iepedopa W Mojcuéra 4vucliia
BapUAHTOB, B TOM YKCJIC B IPUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU T€OPUHU
rpadoB co31aéT MaTeMaTUYeCKuil pyHaaMeHT st GOpMHUPOBAHUS KOMIIETEHITUI B
obOnactu uHPOpMaTUKU U HMUGPPOBBIX TeXHOJNOTHH. [Ipy M3ydyeHUU CTaTUCTHKU U
BEPOSITHOCTA O0OTAIAIOTCSI TMPEJCTaBICHUST OOY4YaIOIIUXCA O COBPEMEHHOM
KapTUHE MHUpPa U METOJax ero HcclieoBaHus, (HOpMHUpPYETCS MOHUMAaHHUE POJIH
CTaTUCTHKHU KaK UCTOYHHKA COIMATBHO 3HAYUMOMN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM C AaHHBIMHU LENSIMU B CTPYKTYpE HPOrpaMmbl yueOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKa» OCHOBHOI'O OOIIEro 00pa30BaHUs BbIIEIEHBI
CIelyIOUIUE Co/epkKaTelbHO-MeToanueckue nuHuu: «llpeacraBieHne HAaHHBIX U
omucaresibHasl CTAaTUCTUKA», «BepoATHOCTH», «DIeMEHTbl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxxanne nmunaun «IIpencraBieHne NaHHBIX U OMHUCATENbHAS CTATHCTUKAY
CIIY’)KUT OCHOBOM Juisi ()OpMHUpPOBAHHUS HABBIKOB PAbOThI ¢ HH(pOpMaLUEH: OT
YTCHUS MW MHTEpIpeTanuu WHGOpPMAIK, MPEACTaBICHHOW B Ta0nWmax, Ha
aumarpaMmax W rpadukax, A0 cOopa, TPEACTaBICHHS W aHalW3a JTaHHBIX C
UCTIONb30BAaHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPETHUX H PACCEUBAHUA.
PaGotas ¢ maHHbIMH, OOydaromiuecsi ydarcs CUUTBHIBaTh U HHTEPIPETUPOBATH



JAHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIHNE TUIIOTE3bI,
Pa3MBIIIUIATh HaJ, (PaKTOpaMu, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, M OIICHUBATH X
BJIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U POLIECCHI.

NHTYUTHBHOE NpENCTaBICHUE O CIyYaMHOW M3MEHUYHMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3YYEHUS TEOPUU BEPOATHOCTEH. boibllloe 3HAYEHHE HMEIT NPAKTUYECKUE
3a/1aHusl, B YACTHOCTH OMBITHI C KIIACCUYECKHUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTue BEpPOSATHOCTH BBOAUTCS KaK Mepa MPaBIONOI00Ms CIIy4ailHOro
coObitusi. [lpm wu3ydeHun yueOHOro Kypca oOydaroluecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJJaMH  BBIYMCJIEHUS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMHU 3aKOHAMH, TTO3BOJIIOIIUMU CTaBUTh M PeIIaTh 00Jiee CIOXKHBIE
3ajaud. B ydeOHBIH Kypc BXOJAT HayajdbHbIE NPEJACTABJICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHO>KE€CTBAMH U OCHOBHBIMHU ONEPALUSIMUA HAJl MHOXECTBAMH, PACCMATPUBAIOTCS
pUMEPbl TPUMEHEHUSI JUISl PELICHUS 3aj]lad, a TaKKE HCIOJIb30BAaHUS B JAPYTUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX IpeaMeTax.

B 7-9 knaccax usyuaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXOmAT paszpensl: «lIpeacraBieHne JaHHBIX H ONUCATENbHAS
cTaTuCTUKa», «BeposaTHocTby, «3JeMeHThl KOMOWHATOpUKHW», «BBeaeHue B
Teoputo rpadoBy.

Ha uzyuenue yueOHOro Kypca «BeposiTHOCTh U CTaTUCTHKa» OTBOAUTCS 102
yaca: B 7 kimacce — 34 4daca (1 gac B Henmenmo), B 8 kiacce — 34 ygaca (1 4gac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Hezeno).



COJEPKAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUJE TaOMUIl, AUarpamm, rpadukoB. 3aroHEHUE
TaONMI, YTEHWE M TOCTPOCHHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpadukoB peabHbIX MpoIeccoB. M3pneuenne nHpopManum us3
JarpaMM U TaOJldll, UCTIOJIb30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucarenpHasi CTaTUCTHUKA: cpefHee apudMeThuyeckoe, MeauaHa, pa3Mmax,
HamOOJbIIeE M HAaUMEHbIIIEE 3HAUY€HHMs HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYMBOCTH.

CryqaitHbeIil 3KCIIEpUMEHT (ONBIT) U clydyaiiHoe coObiTHe. BeposTHOCTh u
yacToTa. Pojb ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oOuiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepuinHbl. Yucino pédep M cymmapHas
creneHb BepimuH. [IpencrtaBienue o cBszHoctu rpada. Lenu u uwmkisl. Ilytu B
rpadax. O6xon rpada (visiepoB myth). [IpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3aaa4u ¢ nomMouisto rpagos.

8 KIIACC

[IpencraBnenue qaHHBIX B BUJIE TAOJIUII, JUarpaMm, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMH: OOBEIUHEHUE, IepeceueHue, aonojgHeHue. CBoicTBa omepanuit
HaJl MHOXECTBAMM: IIEPEMECTUTEIIBHOE, COYETATENIBHOE, pPACHPEACIIUTEIBHOE,
BKJItOUeHUs. Vcnonb3oBaHue rpauyueckoro NpPeACTABICHUS MHOMXECTB JUIs
ONMCAaHUs PEATBHBIX IPOLIECCOB U SIBICHUM, IIPU PEIICHNH 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpaMmma paccenBaHusl.

OnemeHTapHble COOBITHS cilydailHOro omnbita. CiyyaiiHble COOBITHS.
BepositHocT  coObITHil. OmnbITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
coOpITusAMHU. CitydaiiHbIi BbIOOP. CBSI3b MEXAY MAJTOBEPOSTHBIMU U MIPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBONCTBAa J€pEBbEB: EIUHCTBEHHOCTb IIYTH, CYILECTBOBAHUE
BUCAYEH BEPIIMHBI, CBSI3b MEXKJy YHMCIOM BepHIMH U 4ucioM pédep. [IpaBuio
YMHOKEHHMs1. Pemenue 3aaa4 ¢ moMoupto rpados.

[IpotuBononoxkHbie coObITUS. Juarpamma Oinepa. OObeauHeHUE W
nepeceuenne coObiThil. HecoBmecTHbie coObiTus. Dopmyna  croxeHus
BEPOATHOCTEH. YCIIOBHAasi BepoOATHOCThb. [IpaBuiio ymHOXeHus. HeszaBucumele
coOpITus. IlpencraBieHne skcnepuMeHTa B BHJAE JAepeBa. PemieHune 3agad Ha



HaXO0XJICHUE BEPOSITHOCTEM C IOMOUIBIO JEpeBa CIYyYalHOrO 3KCIIEPUMEHTA,

nuarpamm Ditnepa.
9 KJIACC

[IpencraBnenre gaHHBIX B BUAe Ta0nul, JuarpamM, TIpadUKoB,
WHTEpIpeTanus JaHHbIX. UTeHue u mocTpoeHue Tadnull, Auarpamm, rpadukoB Mo
peaIbHBIM JAHHBIM.

[TepectanoBku u akropuan. CoyeTaHus U YUCIO coueTaHU. TpeyroinbHUK
[lackand. Pemienne 3a1a4 ¢ MCNOJIb30BaHUEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposATHOCTb. CnydaiiHbIA BBIOOp TOYKM W3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynaya. Cepus HCHOBITAHWI 10 TEPBOrO ycmexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITHII B CEpPUM  HWCIBITAHUIN
bepnymm.

CnydailHasi BeMUMHA U pacHpe/iesieHHe BEPOSITHOCTE. MaremaTudeckoe
OoXujgaHune U amcnepcus.  lIpuMepbl  MaTeEMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUYECKOr0 CPEIHEr0 3HAYCHUS BEIIMYMHBI. MaremaTuueckoe OXUIAHUE U
JUCIIEPCUSL  CIIy4YalHOW BEJIIMYMHBI «YUCIIO YCIEXOB B CEPUHU HCIBITAHUU
bepnym».

[Tonsarue o 3akoHe OonbIIUX Yuced. M3MepeHue BEpOSATHOCTEH C IMMOMOIIBIO
gacToT. Posib ¥ 3HaUeHME 3aKOHA OOJBIITUX YUCEN B MPUPOJIC U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD M CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«BepoATHOCTB M CTaTUCTHKA» XapaKTePU3YIOTCSL:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOLIEHMEM K  JOCTHKECHHMSM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUsd Ha MPOTSHKEHUM BCEH >KM3HU I YCHEIIHOM NpO(ecCHOHAIbHOU
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeaCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPObI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM S3bIKOM MAaTE€MaTUKH U MaTeMaTHYECKOW KYJIbTYpOH KakK CpeICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TOTOBHOCTBKO NPHUMEHITh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbSl,  BEJIEHUS  370pPOBOro  oOpa3a  KU3HU  (3I0pOBOE  IUTAHHE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJI pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IUIAaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUThCA y JPYTuxX JIOJAeH, MpuoOpeTaTh B COBMECTHOM JESTENbHOCTU
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaThb JAE€PUUUTHI COOCTBEHHBIX 3HAaHUU H
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

nocieACTBUs, POPMUPOBATH OTIBIT.
METANPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWW MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIPENCJICHNS]  TIOHSITHH, YCTaHAaBIMBATh  CYIIECTBCHHBIM  IMPU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOpPA3OBHIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISIT ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOACHUSX W YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
JieNiaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUSHHH 110 aHAJIOTUH;

pa3dmpaTh MOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUN (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSITETLHO HECJIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpaWBaTh AapryMEHTAIUIO, TPUBOJINTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CHOCOO pemieHus yuyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHHUS, BHIOMpATh HaWOoJee MOAXOMANIMA C yIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATENbCKUM HMHCTPYMEHT ITO3HAHUS,
dbopMynMpoBaTh BOIPOCHl, (UKCUPYIOUIUE MPOTUBOpEUUEe, Npodiiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE€ M JIaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TTO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOXKHbBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOM;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOJIOIEHUS, HUCCIENOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHUN;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BBIJIBUIaTh
MPEANOIO0KEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTH HWH(GOpPMAIMHU, JaHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a4a4K;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS;

BbIOMpaTh (OpMy TpEACTaBICHUS HHPOPMALMM U WUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

OLICHHMBATh HAAEKHOCTH HMHPOPMAIMHM IO KPUTEPHUSIM, MPEII0KEHHBIM
YUUTEIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATh U ()OPMYTUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU
U LeTSIMUA OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY pPELICHHUs
3aJa4i, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yJIbTarT;

B X0J1¢ 0OCYKJIEHHS 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npo0JsieMBbl, pelraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pEILlIEHUsl, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSMH JIPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPY)KUBATh PA3TUYME U CXOJCTBO MO3UIIUN, B
KOppEKTHOM popme hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PaKEHUS,
NOPEJCTaBIsATh  PE3yJbTaThl  PEHICHUS 3a/1a4i, AKCIIEpPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENBLHO BHIOUPATh (hOpMAT BBICTYILICHUS
¢ Y4€TOM 3a/1au MPe3eHTalUU U OCOOCHHOCTEHN ayIMTOPUH;

MOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON M WHIUBUIyaIbHON
paboThI IpH pelIeHnH YIeOHbIX MAaTEMAaTHUECKHX 3a]1a4;

NPUHUMATH 11€1b COBMECTHOW NESATEIHOCTH, IJIAHHUPOBATH OPTaHHU3AIHIO
COBMECTHOM palOThl, pachnpenensaTb BUIbl pPabOT, JOrOBapUBATHCA,
o0CyXaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX ¢Gopmax padoTel (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYPMBI U IPYTHE), BHIIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHUPOBATH CBOW JEHCTBUS C JAPYTMMHU YI€HAMU KOMAaHJBI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJaga B OOMIUI MPOAYKT MO KPUTEPHSM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATh IUJIAH, AITOPUTM pPELICHUs 3aJaud (WIH €ro
4acTh), BBIOMpaATh CMOCOO pElIeHUsI ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yibTara
pELICHUsI MATEMAaTHYECKOW 3a]1a4u;

MPEIBUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBHI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINLCTB,
HalJICHHBIX OIINOOK, BBISIBIEHHBIX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH NOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHOXKCHHS WIM HEJIOCTHKEHUS LEIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenus B 7 kJjacce oOydYarolIMiics TOMYyYUT CIICIYIOIINUE
peAMETHBIE PE3YIIbTATHhI:

Uurate wuHbOpMalIUIO, MPEJICTABICHHYIO B TaOiMIlaX, Ha JAuarpaMmmax,
NpeACTaBIsATh JaHHBIE B BUJIE TaOJUIl, CTPOUTH JUArpamMmbl (CTOJIOMKOBBIC
(cTonbuaThie) U KPYroBbI€) IO MAaCCMBAM 3HAYCHUM.

OnuceiBaTh ¥ UHTEPOPETUPOBATh  peabHbIE  YHCIOBBIE  JaHHEIE,
IpeICcTaBlIeHHbBIE B TAOMUIIAX, HA TUarpaMmax, rpadukax.

Hcnonb3oBaTh A1 ONMMCAHUS JAaHHBIX CTAaTUCTUYECKUE XapPaAKTCPUCTUKU:
cpeaHee apudMeTHUUeCKOe, MeAuaHa, HauOoJIblllee W HAUMEHbIIEe 3HAYCHUS,
pa3max.

Nmeres mpencraBieHne O CIydallHOM W3MEHUYMBOCTM Ha IPUMEpPax LIEH,
(bu3HUecKNX BETWYHH, aHTPOIIOMETPUYECKUX JIaHHBIX, UMETh NPEJICTaBICHUE O
CTaTUCTUYECKON YCTOWYMUBOCTH.

K xonmy oOyuenus B 8 kjacce oOyYaronIuiics MONYYHUT CICTYIOIIHE
pEeAMETHBIE PE3YIbTATHI:

N3Bnekats W mpeoOpa3oBbIBaTh HH(POPMAIIMIO, TPEICTABICHHYIO B BHJIC
TaOJIUII, TUarpaMm, rpauKoB, MPEACTABIATH JaHHBIE B BUIEC TaOIUIl, AHArpamm,
rpaduKoB.

OnuchiBaTh JT@aHHBIE C MOMONIBIO CTATUCTHUYECKUX IMOKa3aTellel: CpeaHuX
3HAUYCHUN U Mep paccenBaHus (pa3mMax, TUCTIEPCHUS U CTAHIAPTHOE OTKIOHEHHE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOThI COOBITHH, B TOM YHUCIIE
10 pe3yJIbTaTaM U3MEPEHUN 1 HaOII0ICHHIA.

HaxonuTe BEpOATHOCTH CIydalHBIX COOBITUN B OMBITaX, 3HAS BEPOATHOCTHU
AJIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTe rpaduyeckue MOJEIH: JIEPEBO CIYYaHHOrO 3IKCIIEPUMEHTA,
IUarpamMMmbl JWJiepa, YMCIoBas IpsiMas.

OnepupoBaTh MOHATUSMU: MHOXKECTBO, IOAMHOKECTBO,  BBITIOIHATH
omepalud HaJl MHOXECTBaMH: OOBEIUHEHHE, TepeceuyeHue, OMOJHEHUE,
NEPEYUCIATD FJIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MNpEACTaBICHHE MHOXECTB W CBA3EH MEXKIy
HUMH IS OIMCaHMs TIPOLIECCOB U SIBJICHH, B TOM YHUCJIE NIPU PELICHUU 33/1a4 U3
JIPYTUX Y4eOHBIX MPEJIMETOB U KYPCOB.

K xoniy oOyueHuss B 9 kJjacce oOOydarolmUICS TMOJTYYUT CIEIYIOIINE
peAMETHBIE PE3YIIbTATHhI:

M3Bnekath W mpeoOpa3oBbiBaTh WH(OpMaIUIO, MPEICTABICHHYIO B
pa3IMUHBIX MCTOYHHUKAX B BHUJEC TaOmull, auarpamm, rpadukoB, MpeACTaBIsAThH
JaHHBIE B BUJI€ TAOJIHII, TUarpaMm, rpapuKoB.



Pemate 3amaun opraHu30BaHHBIM TEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI M METOJIOB.

Hcnonb30BaTh onucarenbHbIE XapaKTEPUCTUKU JUII MACCHUBOB UHCIJIOBBIX
JTAHHBIX, B TOM YHCJIE CPEJHUE 3HAUCHUS U MEPBI PACCEUBAHMUS.

HaxonuTe 4acToThl 3HAYEHHWI U YacTOTHI COOBITHS, B TOM YHUCJE TOJIb3YACh
pe3ysbTaTamMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuTe BEpOATHOCTH CIIy4alHBIX COOBITUI B M3YYEHHBIX ONBITaX, B TOM
YHUCJI€ B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAapPHBIMU COOBITHSIMHU, B CEPHUSX
UCIIBITAHUM JT0 IEPBOTO yCI€Xa, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHue O CIy4yalHOM BEIMYMHE W O PACHPEACIICHUU
BEPOSITHOCTEU.

Nmets mnpencraBiieHME O 3aKOHE OOJIBIIMX YHCET Kak O IPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
IpUpOE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanvenoBann | KoamvecTBo yacos JJIeKTPOHHBbIE
" | epa3menoB u (uudposbie)
n/ Bceer Kontpoasnsl | IlpakTnuyecku
TeM o0pa3oBaTe/IbHbIE
1 0 e padoThbI e padoThbI
NporpaMmblI pecypchl
bubmmoreka [JOK
[IpencraBnenue
7 2 https://m.edsoo.ru/7f415fd
JAaHHBIX c
0 bubmmoreka [JOK
nycareabHas
8 1 https://m.edsoo.ru/7f415fd
CTAaTUCTHUKA c
C . bu6nmmoreka [JOK
TydaniHas
6 1 https://m.edsoo.ru/7f415fd
NU3MCHYNBOCTDH :
B bu6mmoreka [JOK
BEJICHUE B
4 https://m.edsoo.ru/7f415fd
Teopuio TpadoB c
BepostHocTs 1
qacTora bubmuoreka [JOK
. 4 1 https://m.edsoo.ru/7f415fd
CITy4aitHOT O c
COOBITHUS =
O06o06menue, bu6nuoreka [JOK
CHCTEeMaTH3aIu 5 2 https://m.edsoo.ru/7f415fd
s1 3BHaHUM [
OBIIEE
KOJIMYECTBO
34 2 5
YACOBIIO
ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

N HaumenoBann | Koamn4yecTBo 4acos JIeKTPOHHbIE
[
" | epa3menos u (undposbie)
n/ Bceer Kontpoubnbl | IlpakTtuyeckn
TeM o0pa3oBaTe/bHbIE
n o e padoThbI e padoThbI
NMpPorpaMmbl pecypcsl
ToBTODEHIE bu6mmoreka [JOK
1 P 4 https://m.edsoo.ru/7f417fb
Kypca 7 Kiacca 5
OnucarenpHast
N — bubmuoreka [JOK
2 ' 4 https://m.edsoo.ru/7f417fb
PaccenBanue 9
JAaHHBIX B
bu6mmoreka [JOK
3 MHokecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositHOCTB bubnuoreka [IOK
4 CIIy9aifHOT O 6 1 https://m.edsoo.ru/7f417fb
COOBITHSA 2
Breetue B bubmuoreka [JOK
5 4 https://m.edsoo.ru/7f417fb
Teopuro rpadoB 5
Corvaaiiibe bubmuoreka [JOK
6 v 8 https://m.edsoo.ru/7f417fb
COOBITHS 9
O06o6mieHue, bubnuoreka [JOK
7 CHCTEeMaTH3aIu 4 2 https://m.edsoo.ru/7f417fb
g 3HAHUI 2
OBIIEE
KOJIMYECTBO 34 9 1
YACOB IIO
I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

N HaumenoBann | KosmuecTBo yacos JIeKTPOHHbIE
" | epa3menos u (uudposbie)
n/ Bceer Kontpouabsnbl | IIpakTnueckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThbI e padoThbI
NMpPorpaMmbl pecypcsl
I bu6mmoreka [JOK
OBTOpEHUE
1 4 https://m.edsoo.ru/7f41a30
Kypca 8 kiacca )
DIIEMEHTBI bubmuoreka [JOK
2 KOMOWHATOPUK 4 1 https://m.edsoo.ru/7f41a30
u 2
I'eomeTpuuecka bubmorexa [IOK
3 P 4 https://m.edsoo.ru/7f41a30
s BEpOSITHOCTD 5
bubmuoreka [JOK
HcnbiTanus
4 6 1 https://m.edsoo.ru/7f41a30
bepnynnu 5
Cryuaiinas bubmuoreka [JOK
5 6 https://m.edsoo.ru/7f41a30
BEITMYMHA 5
bubnuoreka [JOK
0606 ,
6 ODTHEHIE 10 1 https://m.edsoo.ru/7f41a30
KOHTPOJIb 9
OBIIEE
KOJIMYECTBO
34 1 2
YACOB IIO
ITPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

o Maremaruka. BeposaTHocTh 1 cTaTucTHKA: 7-9-€ Kilacchl: 6a30BbI YPOBEHbD:
ydeOHUK: B 2 yacTsx, 7-9 kmaccel/ Beicorkmii U.P., Smenko U.B.; mox pen.
Smenko U.B., AxumonepHoe o61mmectBo «M3narenbctBo «IIpocBemeHuey

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

e Maremartuka. BeposTHOCTB U cTatucTuka: 7—9-€ Kiaccel : 0a30BbI YPOBEHB :
METOJIMYECKOE MOCOOHe K MPEIMETHON JTMHUU y4eOHUKOB IO BEPOSITHOCTH H
cratuctuke U. P. Beiconkoro, . B. fmenko nox pen. 1. B. SAmenko.— 2-¢
u3a., crep. — Mocksa : [Ipocsemenne, 2023.— 38 c.

HUAPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e bubmuoreka I{OK: https://m.edsoo.ru

e Maremarndeckas BepTukaib: hitps://ptlab.mccme.ru/vertical
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