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INOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM IIU(PPOBOM MHUpE BEPOSTHOCTH U CTATHCTUKA IPUOOPETAIOT BCE OOBIIYIO
3HAYMMOCTb, KaK C TOYKH 3pEHMsI MPAKTHUUYECKUX MPUIIOKEHUH, TaK U UX POJU B 00pa3oBaHMHU,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3pacraer uucio npodeccuii, npu oBiIageHUH KOTOPBIMU
TpedyeTcst xopormras 0a30Basi MOATOTOBKAa B OOJACTH BEPOSTHOCTH W CTATHCTUKH, TakKas
NOJArOTOBKA Ba)KHA JUISI MPOJOIDKEHHS OOpa30BaHHsS W JUISL YCIEIIHOM HpodecCHOHATbHON
Kapbephl.

Kax1p1ii uenoBeKk NOCTOSTHHO IPUHUMAET PEIIEHUS] HA OCHOBE UMEIOIUXCS Y HETrO JaHHBIX.
A 111 000CHOBaHHOTO MPUHATHUS PEIICHHS B YCIOBUSAX HEIOCTAaTKa WM M30BITKA WH(POpMAIUU
HEOOXOMMO B TOM 4YHCIE XOpOIIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE W CTATUCTUYECKOE
MBILIICHHE.

HIMeHHO 1O03TOMY OCTpPO BCTaja HEOOXOAMMOCTb C(OPMHUPOBATH Yy OOYHYAIOUIMXCS
(YHKIIMOHAJIbHYIO TI'PAaMOTHOCTb, BKJIIOYAIOUIYI0 B ce€0f B KayecTBE HEOTbEMJIEMOM
COCTAaBIISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
IPECTABICHHYIO B Pa3INYHbIX (hopMax, IOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PeabHbIX
IPOILIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4Yye€OHOM Kypce C OCHOBHBIMHM MNpUHIUIAMH cOopa, aHaiu3za u
NPEICTaBICHUS JaHHBIX W3 Pa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBA MPHUOOIIAET
oOyyaromuxcst K OOIIEeCTBEHHBbIM HHTepecaM. 3yueHue OCHOB KOMOHWHATOPHMKH pPa3BUBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCUETa 4yuclla BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3a1adax. 3HAKOMCTBO C OCHOBAMH TEOpHU TpadoB CO3MAET MAaTEeMaTHUECKUN (QyHIaMEHT IS
dopmMupoBaHUs KOMIIETEHIMHA B oOnact wuHpOpMATUKH W 1M(POBBIX TexHoJormid. Ilpm
U3Y4YEHUM CTAaTUCTHMKM W BEPOATHOCTH OOOrallaloTcs MpeACTaBIE€HUs OOydaroUIuXcs o
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro MccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTHMCTUKM KaK MCTOYHMKA COLMAIbHO 3HAYUMOW MH(OpPMaLMM U 3aKIaJbIBalOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B coorBercTBMM C JaHHBIMH LEISIMM B CTPYKTYpe HpOrpaMMbl y4yeOHOro Kypca
«BepoATHOCTP M CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJEIEHBI CIENYIOIIUE
coJiepkaTenbHO-MeToanueckre TuHuu: «lIpeacrapnenue JaHHbIX U ONHUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTEY, «D7eMEHTHl KOMOMHATOPUKWY», «BBenenne B Teoputo rpadosy.

Copnepxanue nmHun «lIpencraBieHne JaHHBIX W ONHUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(opmaluu, TMpeAcTaBiIeHHON B Tabinuiax, Ha auarpamMmax u rpadukax, a0 cOopa,
IIPEJICTaBICHUS] U aHAJIM3a JIaHHBIX C UCIOJIb30BaHUEM CTaTUCTHUYECKUX XaPaKTEPUCTUK CPEIHUX
U pacceuBaHus. PaboTas ¢ JaHHBIMM, OOydYaroluecs y4yaTcs CUMTBIBaTh U MHTEPIPETUPOBATH
JlaHHBIE, BBIBUTATh, ApIYMEHTHUPOBATh U KPUTUKOBATH ITPOCTEMIIINE TUIIOTE3BI, PA3MBIILIAT HAJl
(dakTopaMy, BBI3BIBAIOUIMMH W3MEHYMBOCTb, U OLEHUBATh MX BIMSIHHME HAa paccMaTpuUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

WHTYyUTUBHOE  TNpEACTABIEHHWE O  CIy4allHOW  W3MEHYMBOCTH,  MCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHACHLMHA CTAaHOBHUTCS MOTHBUPYIOLIEW OCHOBOW JI M3Y4YEHHs TEOpUU
BEpOATHOCTEH. boinblioe 3HaueHHE UMEIOT MPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIESIMHU.

[ToHsiTHE BEPOSATHOCTH BBOAMTCS Kak Mepa MpaBlIonoaodus ciydaitHoro coobitus. Ilpu
U3y4yeHHH y4eOHOro Kypca oOydaronmecs: 3HaKOMSTCS ¢ MPOCTEHIIUMHI METO1aMHU BBIYHCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPHUMEHTaX ¢ PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMH,



BEPOATHOCTHBIMU 3aKOHAMM, TO3BOJISIOUIMMH CTaBUTh W peliaTh Oosiee ClIoKHble 3agaud. B
y4eOHBIH KypC BXOJAT HayaldbHbIE MPEJCTABICHUS O CIyYaWHBIX BEJIMYMHAX U UX YHUCIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OINEpalUSIMU HaJ] MHOXECTBAMH, PAaCCMATPUBAIOTCA MPUMEPbl NMPUMEHEHUS s
pelieHns 3ajad, a TaKKe HCIOJNb30BaHUS B JPYTUX MaTeMaTHYECKUX Kypcax U Y4eOHBIX
npeaMerax.

B 7-9 xnaccax uzy4aercst yueOHbIN Kypc «BeposSTHOCT M CTAaTUCTHKA, B KOTOPBIM BXOAAT
pazznensl: «IIpeacraBneHue qaHHBIX U ONMKCATENbHASI CTATUCTUKAY, «BeposTHOCTEY, «IeMEHTHI
KOMOMHATOpUKN», «BBeeHne B Teoputo rpadosy.

Ha u3ydenue yueOHOro Kypca «BeposTHOCTh M cratucTuka» orBogutcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kinacce — 34 gaca
(1 gac B HEneIMIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBienne NaHHBIX B BHUJAE TaOnuil, auarpamm, rpadukoB. 3amojHeHHe TaOmuil,
YTEHHUE U MMOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBhIX). UTeHue rpadukos
peanbHBIX TMporeccoB. V3prnedeHne MHPOPMALUU U3 JUArpaMM W TaOJHIl, MCIOJIH30BaHHUE U
UHTEPIIPETALNS TAaHHBIX.

OrnucarenbHas CTaTHCTUKA: CpelHEe apu(pMETHUECKOoe, MeIuaHa, pa3Max, Haubobliee u
HauMEHbIlIee 3HaYeHUsI HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaliHON U3MEHUYUBOCTH.

CrnyuyaliHbplii SKCIIEpUMEHT (OIBIT) U cllydaiiHoe coObiTHE. BeposTHOCTh 1 yactoTa. Ponb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B Mpupoje U B oOuiectBe. MoHeTa u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

['pad, Bepmuna, pedpo. Crenens BepiuHbl. Yncino pédbep u cyMmapHas CTEeHb BEPIITUH.
[TpencraBnenne o cszHoctu Trpada. Lenu m nukiel. [lytu B rpadax. O6xon rpada (3inepon
nyTh). [Ipencrasnenue o6 opueHTUpoBaHHOM rpade. Permenne 3anad ¢ momouiso rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKkos.

MHOKeCTBO, 2JIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Orepaluu HaJl MHOKECTBaAMU:
o0beMHEeHHEe, IepecedyeHue, jonojgHeHue. CBOHCTBa omepauuil  HaJ MHOXKECTBaMM:
[IEPEMECTUTENIBHOE, COUYETATEeNIbHOE, paclpeleauTelIbHOe, BKItoueHus. lcnonb3oBaHue
rpadu4ecKoro MpeICcTaBICHUs] MHOKECTB IS ONMCAHMS PEabHBIX MPOIECCOB U SIBICHUH, MPU
peLlIeHUH 3ajiay.

N3mepenune paccerBaHUs AAaHHBIX. JlUcrepcuss M CTaHJAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

DOnemMeHTapHble COObITUS cCiydaiiHoro omnbita. CayvaitHele coObiTHs. BepositHocTH
coObITHH. OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU cOObITUAMU. CiydaiiHblii BBIOODP. CBs3b
MEXy MaJIOBEPOSTHBIMH M NMPAKTHUYECKU JOCTOBEPHBIMU COOBITHSMHU B MPHUPOJE, OOIIECTBE U
HayKe.

JlepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEXKJly YHUCIOM BepHIMH W uuciaoM pédep. IlpaBuno ymHoxkeHus. Pemenue 3amau c
HOMOIIBIO TpadoB.

[IpotuBononoxusle coObiTHs. [uarpamma Oitepa. OObequHEHHE U TEepeceYCHUE
coObITuii. HecoBMecTHbIE coObITHS. POpMyia CI0KEHHS BEPOATHOCTEH. Y CIIOBHAS! BEPOSITHOCTb.
[TpaBuno ymHoxxenus. HezaBucumsie coObitus. [IpeacraBneHue skcrepuMeHTa B BUe J€peBa.
Pemenue 3amau Ha HaXOXAEHUE BEPOSATHOCTEN C TIOMOILBIO JEPEBA CIIYyYallHOTO dKCIIEPUMEHTA,
Jyarpamm Jumiepa.

9 KJIACC

[IpencraBieHre AaHHBIX B BHJIE TaOJIUL, IUarpamMm, rpaguKoB, HHTEpIpETalUs JaHHBIX.
YreHue u mocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

[lepecranoBku u ¢akropuan. Coueranuss U uuciao coderaHuid. TpeyronabHuk I[lackans.
Pemienue 3a1a4 ¢ UCMoONb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckas BeposATHOCTb. CiryyailHbIil BEIOOp TOYKM M3 (PUTYpHI Ha IUIOCKOCTH, M3
OTpE3Ka U U3 IyTH OKPYKHOCTH.



UcnbiTanue. Ycenex u Heynaya. Cepus UCOBITaHUN 10 TiepBoro ycnexa. Cepusi UCIIbITAHUI
Bepuymnnu. BepositHOocTH cOOBITHIA B cCepuM HCTIBITaHUH BepHyn.

CrnyualiHas BEIMYMHA M DPACIPENEICHUE BEPOATHOCTEH. MareMaTHdecKkoe OXHJaHuEe U
mucnepeus. [Ipumepsl MareMaTH4ecKoro OXHAAHUA KaK TEOPETHYECKOrO CPEIHEro 3HAaueHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAaHUE U JUCIEPCUs CIIyd4allHOM BEJIMYMHBI «UUCIIO YCIEXOB B
CepHUH UCHBITAHUN bepHym».

[onsartue o 3akone OonpmKX yncen. Mi3Mepenue BeposTHOCTEH ¢ MOMOIIbI0 YacToT. Poib u
3HA4YeHUE 3aKOHA OOJIBLIMX YUCENl B IPUPOJIE U OOLIEeCTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHMS IMPOTrpaMMbl y4deOHOro kypca «BeposTtHocTh U
CTaTUCTUKA» XapaKTePU3YIOTCS:

1) mnarpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTuKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHHUH B IPYTUX HAyKax W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peau3alliid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C IMPAKTUUYECKUM MPUMEHEHHEM JOCTHKECHHMA
HayKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUU BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OOpa30BaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUI, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTeMAaTUKU M MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCICA0BATCILCKOM eI TEIbHOCTH,

6) pusuveckoe BocnuTaHue, (GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
OJ1aronosy4us:

TOTOBHOCTBIO MPUMEHSTh MAaTEMATHUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBbSI, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHHA U OTABIXA,
perynspHas (pu3ndeckass akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM
CBOETO TTpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU Ul pelleHus 3ajgad B o0JiacTu
COXPAaHHOCTH OKpYXKAIOLIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEICTBUM Il OKpYXarolled cpeibl, 0CO3HAaHUEM IJI00AJIBHOIO XapaKTepa 3KOJIOIMYECKUX
po0JIeM U IyTel UX PELLEHUs;

8) aganTanmusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUYECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHHE YYUTHCA Y APYTHX
Jro/ied, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GopMyIHpoBaTh UAEH,
HOHATUS, TMIIOTE3bl 00 0OBEKTaX M SABJICHMSX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTUPOBaTh IPUHUMAaEeMble DPELICHUs M JEHCTBUI,
(bopMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUS, ((OPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/IbHBbIe yHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU MaTEMaTUYECKHX OOBEKTOB,
MOHATUH, OTHOIICHWHA MEXAY MOHSATHAMH, (OPMYIHPOBATH ONpEICICHHS MOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALINU, OCHOBAHUS /ISl 0000IEHUS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

® BOCIPUHHUMATH, (pOpMymupoBaTh W TPeOoOPa3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUe, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, NpeAsaraTb KpPUTEPUU JJIS BBISABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TpsMbIE U OT IPOTUBHOIO),
IIPOBOJIUTh CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEeMAaTHYECKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh crnoco0 pemeHus ydyeOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMIMNA C y4ETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eiCTBUSA:

® UCTOJB30BAaTh  BOMPOCHI  KaK  HWCCIEAOBATENLCKUH  MHCTPYMEHT  TIO3HAHWUS,
(bopMyTHpOBaTH BOMPOCHI, (PUKCHUPYIOIINE POTHBOPEYHE, POOIeMy, CaMOCTOSITETHHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, ()OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECIIOKHBIA 3KCIIEPHUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHUE MO0 YCTAHOBICHUIO 0COOEHHOCTE MaTeMaTHUYEeCKOT0 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;



CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OLICHUBATH JIOCTOBEPHOCTh IOJYYCHHBIX PE3YJIBTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIBUTATH MIPEITOJIOKECHHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTD MH(POPMALINH, TAHHBIX, HEOOXOAUMBIX JUIS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BBIOMpATh (opMy IpeACcTaBIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOU rpaukoi U X KOMOMHALIMSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMAILUKU 10 KPUTEPUSAM, NPEIOKEHHBIM YUUTEIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh ¥ (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSAMH U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PELICHHUs 33a]a4d, KOMMEHTHPOBAThH
HOJTYYCHHBIH Pe3yJIbTaT;

B X0z 00CYX/IeHHs 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYKAAeMOI TE€MBI, IPOOIEMBI,
pelraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HALlCJICHHBIC HA ITOMCK PEIICHHS, COTOCTABIIAT
CBOM CYXK/ICHHSI C CYXKJICHUSMH JPYTHX YYaCTHUKOB IMAJIOTa, OOHAPYKUBATh Pa3Inyne U
CXOJICTBO TIO3MIIMH, B KOPpPEKTHOH (opme (HopMyarpoBaTh pa3HOIIACUS, CBOHU
BO3PAXKCHHUS;

NPEICTaBIATh PE3yAbTATHl PEIICHUS 3a7adyM, SKCIEPUMEHTA, WCCIIEIOBAaHUS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMaT BBICTYIUICHHS C YYETOM 3a/1ad TPE3CHTAlMUA |
0CcOOEHHOCTEH ayTUTOPUH;

MIOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAILHOW pabOTHI U
peleHnH yuyeOHbIX MaTeMaTUYeCKUX 3ajiay;

NPUHUMATD 1I€7Th COBMECTHOW NIESTENFHOCTH, TUIAHUPOBATh OPTaHM3AIUI0 COBMECTHOM
paboThl, pactpeAesTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (opMmax paboThl (00cykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHSITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHSA
C IPYTUMH WIEHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIA/1a B OO IPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BBIOMpPATh CHOCOO pemeHus ¢ Y4€TOM MMEIOLIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHpPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIS IpoIecca U pe3yiabTaTra PelIeHUs
MaTeMaTUYECKOH 3a/1a4u;

® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PEUICHUH 33Ja4yH, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAIICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLCHMBATh COOTBETCTBHE PE3YyJIbTaTa JESATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce OOydaroUmMiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yNbTaThI:

Yurtate uHQOpMAIMIO, MPEICTaBICHHYIO B Ta0NMIaX, HA auarpammax, MpeICTaBIAThH
JTaHHBIC B BUJIC TAOJUIl, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATHIC) M KPYTrOBBIC) IO
MacCUBaM 3HAYEHUM.

OnuceiBaTh ¥ HHTEPIPETHPOBATH pEAIbHBIC YHCIOBBIC JaHHBIC, MPEJCTABICHHBIE B
Tabluuax, Ha AuarpaMmax, rpagukax.

Hcnonp3oBaTh 171 ONMCAHMUSI JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpeHEee
apudmeTrnyeckoe, MeauaHa, HanboJbIIee U HaUMEHbIIee 3HAYCHUs, pa3Max.

HmeTs mpencTaBieHUE O CIydyalHOW H3MEHUYMBOCTH Ha MpUMEpax LeH, (U3NYECKUX
BEJIMYMH, AaHTPOMOMETPUYECKUX JAHHBIX, HMMETh MPEACTaBIEHHE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K xonmy oOydenuss B 8 kJiacce 0OOydarOMMICS MOJYYUT CIEAYIOIIUE TPEIMETHBIE
pE3yJIBTaThI:

W3Bnekatb u mpeoOpa3oBbiBaTh HHGOPMAIUIO, MPEICTAaBICHHYIO B BHUAE TaOHII,
nuarpamm, rpa@ukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpamMm, rpaQuKoB.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUUECKHUX MOKAa3aTelel: CpeAHUX 3HAUYECHUN U Mep
pacceuBanus (pa3Max, JUCTIEPCUS U CTAHJAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUI M YaCTOTHI COOBITHIA, B TOM YHCIIE TI0 pe3yJIbTaTaM
W3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEposITHOCTH clTydyallHBIX COOBITUI B OIBITAX, 3Hast BEPOATHOCTH AJIEMEHTaPHBIX
COOBITHIA, B TOM YHCIIE B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Hcnonp3oBaTh TpaduyecKkue MOJENH: JEPeBO CIy4ailHOTO SKCIIEPUMEHTA, IUarpammbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTh TOHATHSIMH: MHOXECTBO, IOJIMHOYKECTBO, BBITIONHATH ONEPAlUU HAJl
MHOXECTBaMU: O0bEIMHEHUE, MepeceueHue, AONOJHEHNUE, MePEUUCIIATh JIEMEHThl MHOXECTB,
MPUMEHSTH CBONCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeiCTaBIEHUE MHOKECTB U CBSI3€d MEXIy HUMH s
OMMCAHUS TPOILECCOB U SIBICHHWN, B TOM YHCIIE MPH PELIEHUU 3aqad U3 JIPYTUX Yy4eOHBIX
IIPEIMETOB U KYPCOB.

K koniy oOyuenus B 9 kJacce oOydaromuiics MOJMYYHUT CJEIyIOIUE MpeAMETHbIE
pE3yJIbTaThI:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAITUIO, PEACTABICHHYIO B PA3JTUYHBIX HCTOYHUKAX
B BUJE TaOuull, auarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BUAC TaONUIl, IUarpamw,
rpauKoB.



Pemarp 3amaun opraHu30BaHHBIM I1epeOOpPOM BApUAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MIPABUI U METOOB.

Hcnonp30BaTh onucarebHbIE XapaKTEPUCTUKU I MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YUCJIE CPEIHUE 3HAUEHUS U MEPhl PACCEUBAHMSL.

HaxoauTb 4acTOThl 3HaYEHHUI M 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YACh pe3yIbTaTaMu
MPOBEIEHHBIX H3MEPECHUN U HAOFOACHHIA.

HaxoauTh BEpOSITHOCTH CITyJaifHBIX COOBITHIA B U3YUCHHBIX OMBITAX, B TOM YHCIIE B OTBITAX
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpUSX UCIBITAHUHN 70 MEPBOrO ycIiexa, B
cepusax ucneiTaHui bepHysnu.

NmMeTs npeacTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

WNmetp mpenicraBiieHne O 3aKOHE OOJBIIMX YKCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanyecTBo yacoB
HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (1udpoBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 [IpencraBnenue qaHHBIX 7 2 https://m.edsoo.ru/89N37X690
2 OnucarenpHas CTaTUCTHKA 8 https://m.edsoo.ru/1LSV4LDNF
3 Criyuyaiinast ”3BMEHYMBOCTD 6 1 https://m.edsoo.rut/GWRMYO370
4 Beenenue B Teopuro rpagos 4 https://m.edsoo.ru/ZC1IM6K65
5 DepoATHOCTS 1 HACTOTa iy aHOro 4 1 https://m.edsoo.ru/H3K 1SSMAW
COOBITHS
6 Obodmertne, creTeMaTH AL 5 2 https://m.edsoo.ru/LFUSEKRSF
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 a4 ) 5
I[MTPOT'PAMME




8 KJIACC

KosauuecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 IToBTOpEeHHE Kypca 7 kinacca 4 https://m.edsoo.ru/X3FZS77JT
2 OricaTenbHas CTATHCTHIA. 4 https://m_edsoo.ru/SDX3YEETC
PaccenBanue nanHbIxX
3 MHoxecTBa 4 https://m.edsoo.ru/SGSLMI7R3
4 BeposiTHOCTB citydaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/LUSYQKXOL
5 Beenenue B Teopuro rpadoB 4 https://m.edsoo.ru/40G4X25TN
6 CrnyuaitHbie COOBITHS 8 https://m.edsoo.ru/FSE5S8710K
6006
7 060 HuleHHe’ crcteMatsani 4 2 https://m.edsoo.ru/I37K3MSIF
3HAHUU
OBILIEE KOJIMYECTBO YACOB I1O 34 ) |
I[MPOT'PAMME




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnpie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl

1 [ToBTOpeHnue kypca 8 kiacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 DJIeMEHTH KOMOMHATOPUKH 4 https://m.edsoo.ru/OTVIFYMOS8
3 I'eomeTpuueckast BEpOATHOCTh 4 https://m.edsoo.ru/JRA02MMJ7
4 Wcnbrtanus beprynnu 6 https://m.edsoo.ru/PVPMDGFCN
5 CrnydaifHasi BeTMYMHA 6 https://m.edsoo.ru/PC3SFWECN
6 O0600611eHre, KOHTPOJIb 10 https://m.edsoo.ru/BBFTYCMQO

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHHUE
7 KJIACC

KosmuecTBo yacos
Ne Hara DJIeKTpoHHbIe U pPOBbIE

Tema ypoka Kontpoasnubie IIpakTunyeckue
n/n Bcero U3y4eHusi o0pa3oBaTeJbHBIC PeCypChI

padoThI padoThI

0
PEICTABJICHHE HAHHAIX B 1 https://m.eds0o0.ru/TD2HPTMG9

TabJmmax

IT
PAKTHHCCKHC BRIHMCICHHA 1 https://m.edsoo.ru/X2RGHQ1BB

110 TaOJIMYHBIM JaHHBIM

N3Bneuenue u
3 WHTEpIpeTarys TaOJInIHbIX 1 https://m.edsoo.ru/OT1QCHHNA
JTAHHBIX

[IpakTuueckas pabora

1 1 https://m.edsoo.ru/S3IN8OVEXD
"Ta0muner"

I'paduueckoe
MPEJICTABJICHHUE JAaHHBIX B
5 BHJI€ KPYTOBBIX, 1 https://m.edsoo.ru/MLLFFOZM 1
CTOJIOMKOBBIX (CTOIOUYATHIX)
JrarpaMmm

UteHne 1 NoCTpOCHHE

I
FHATPAMM. LIPHMEPET 1 https://m.edsoo.ru/C6RLITDOX

nemMorpaduyecKkux
JrarpaMmm

vt 6
paKTacckas pabota 1 1 https://m.edsoo.rs/ACLOVVHE2

" Tnarpammsr”

UucnoBsie HAOOPEHI.

1 https://m.edsoo.ru/845QZEZDT
Cpennee apudmernueckoe




10

YucioBbie HAOOPHI.
Cpennee apudmernueckoe
Meauana 4MCI0BOTO

Habopa. Y CTOMYUBOCTD
MeIHaHbl

https://m.edsoo.ru/DFE4DRPCS

https://m.edsoo.ru/4EAJ9ZPVP

11

Meanana 4ucIOBOrO
Habopa. Y CTOWYUBOCTh
MeIUaHbI

https://m.edso00.ru/4QXDGJCWQ

12

13

14

[IpakTnueckas padbora
"Cpennue 3HaueHUS"
HauGounpiiee u
HaMMCHBIIICE 3HAYCHUS
YUCIIOBOr0 Habopa. Pazmax
HauGounpiiee n
HaMMCHBIIICE 3HAYCHUS
YHCII0BOTO Habopa. Pazmax

https://m.edsoo.ru/CPUDVBQO9D

https://m.edsoo.ru/8Z7Z76 WFQ9

https://m.edsoo.ru/VOQOBESO32

15

Haubosbiee u
HAUMCHBIICC 3HAUYCHUA
qrcnoBoro Habopa. Pazmax

https://m.edsoo.ru/WYFB6QP21

16

KonTponbHas padota no
temaM "[lpencraBnenue
nmauHbIX. OnucarenapHas
cTaTUCTUKA"

https://m.edsoo.ru/7A3Z0WKUX

17

18

CrydaiiHasi ©3MEHYHUBOCTh
(mpumepsbI)

YacToTa 3Ha4YCHUI B
MAacCHBE JaHHBIX

https://m.edsoo.ru/IMY2138AH

https://m.edsoo.ru/WC80Q0907G

19

I'pynnupoBka

https://m.edsoo.ru/KBOV03AJO




20
21

['ucrorpammel

I'ucrorpammel

https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/UUHORALG9

22

23

24

25

[IpakTuueckas pabora
"Cnyyaitnas
W3MEHYUBOCTh"

I'pad, Bepmuna, pedpo.
[IpencraBnenue 3amauu ¢
MIOMOIIIBIO Tpada
Crenensp (BaJIGHTHOCTD)
BepiuHbl. Yucio pédep u
CyMMapHasi CTereHb
BepiuH. Llens u nukin

Hens n nuxn. [Iytes B
rpade. [Ipencrasnenue o
CBSI3HOCTH rpada

https://m.edsoo.ru/LLX2201R00

https://m.edsoo.ru/BYSFHBTIG

https://m.edsoo.ru/LHYL8J4F1

https://m.edsoo.ru/O0DUSZOEQ

26

27

28

29

[IpencraBnenue 00
OpPUEHTUPOBAHHBIX Tpadax

CriyuaiiHblii ONBIT U
ciyyaitHoe coObITHe

BepositTHOCTB 1 yacToTa
coObITHS. Ponb
MaJOBEPOSTHBIX U
MPAKTUYECKH IOCTOBEPHBIX
COOBITHH B IPUPOJIE U B
oOmiecTse

MoHneTta 1 urpainbHast KOCTb
B TEOPUU BEPOSATHOCTEN

https://m.edsoo.ru/E4K0E836S

https://m.edsoo.ru/MSWIWIJ7DH

https://m.edsoo.ru/9PVEDVAMM

https://m.edsoo.ru/CRO43A03Y




30

31

32

[TpakTryeckas padora
"Yactora BbInageHus opia"

KonTponbhas pabota no
temaM "Cnyyalinas
U3MEHYUBOCTb. [ padsbl.
BeposiTHOCTB ciydaitHOTO
coObITHs"

[ToBTOpeHME, 0000IIEHNE.
[IpencraBieHne qTaHHBIX

https://m.edsoo.ru/OUGEF4BOZ

https://m.edsoo.ru/EOFHMQJKS8

https://m.edsoo.ru/X4L7PQ26W

33

34

[ToBTOpenue, obo0IEHNE.
OmnucarenpbHasl CTATUCTUKA

[ToBTOpEeHME, 0000IIEHNE.
BeposiTHOCTB CitydaitHOTO
COOBITHS

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://m.edsoo.ru/HIRAKSLGC

https://m.edsoo.ru/UPOYNBVM7




8 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpouabusie IIpakruueckue
n/m Bcero H3y4eHusi oOpa3oBaTeSbHbIE pecypchl
padoThI padoThI

I1 .

1 PEACTABIICITHE AQHHbIX 1 https://m.edso0o.ru/16PEO3Q2G
OmnucarenbHas CTaTUCTHKA
C % .

2 TyHaunas H3MCHTHBOCTD 1 https://m.edsoo.ru/Z0XCIOMLN
Cpennue yucioBoro Habopa

3 Caryuaiitisie COObITHA. 1 https://m.eds00.ru/RUI18V6UI
BeposiTHOCTH 1 4acTOTHI
Knaccnaeckne Mmomenu

4 TEOpPUHU BEPOATHOCTEM: 1 https://m.edsoo.ru/7TLKM9XCE8W
MOHETA ¥ UTpajbHas KOCTh

5 OTKIIOHCHUS 1 https://m.edsoo.ru/PIXXIGBJN

6 Jlicniepcitt 050 1 https://m.eds00.r/OLWWNYS1A
Habopa
C

7 TAHAAPTHOE OTIIIOHEHIE 1 https://m.edsoo.ru/KYQY7LB3M
YHUCJIOBOTO Habopa

8 JlnarpaMMbl pacCEMBaHUs 1 https://m.edsoo.ru/0T3KZ4PEO

9 MHOKeCTBO, MOAMHOKECTBO 1 https://m.edsoo.ru/3Z7F1KGS5T
Omneparuu Haj

10 MHOACCTBAMI: 1 https:/m.edso00.ru/6USSJHAAG
o0beAMHEeHNE, TIepeceYeHHE,
JIOITOTHEHNE
CaoiicTBa onepanuii HaJl

11 MHO>KECTBAMMU: 1 https://m.edsoo.ru/RGK5GD7DF

MNEPEMECTUTECIIBHOC,




12

COYETaTeNIbHOE,
pacrpeaeIuTeNbHOE,
BKJIFOYUCHUA

['paduyeckoe mpencraBieHue
MHO>KECTB

https://m.edsoo.ru/FIPIQ8U94

13

KonTtponpHas padora o
TtemaM "CTaTUCTHKA.
Mmuoxectsa"

https://m.edsoo.ru/VIODRQTBK

14

15

16

DneMeHTapHBIC COOBITHS.
Crny4daiiabie cOOBITHS

bnaronpusitcTByromue
JJIEMEHTAPHbBIE COOBITHSI.
BepositHOCTH COOBITHI

BJIaFOHpI/IHTCTBy'IOI_HI/Ie

3JIeMEHTapHbIE COOBITHUS.
BepositHocTH coObITHI

https://m.edsoo.ru/SKFFTZ272

https://m.edsoo.ru/GOHXKPDLO

https://m.edsoo.ru/TTTHGTF8R

17

OnBITH C pAaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
Crnyyaiinslii BEIOOp

https://m.edsoo.ru/3FBWH230S

18

19

20

OnBITH C pAaBHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
CrnyualiHblii BBIOOD

[TpakTiueckas pabota
"OMBITEI €
PaBHOBO3MOKHBIMH
3JIEeMEHTapHBIMU
coOpITHIMA"

Hepeso

https://m.edsoo.ru/YSYDJ6F5U

https://m.edsoo.ru/SZNXSVJYW

https://m.edsoo.ru/ZAWOXOBK4




21

CaolicTBa aepeBa:
€IMHCTBEHHOCTH MYTH,
CYILIECTBOBAHUE BUCSYEN
BEPIINHBI, CBSI3b MEXKY
YHUCJIOM BEPILIUH U YHCIIOM
peoep

https://m.edsoo.ru/DH7ULRQ7T

22
23

[IpaBuiio yMHOXEHUSA

[TpaBuiio yMHOKEHUS

https://m.edsoo.ru/FLOULSJ8L
https://m.edsoo.ru/K76 VI2ZW4N

24

25

26

[IpoTrBOIOIIOKHOE COOBITHE

Huarpamma Diinepa.
OObenuHeHue U NepeceyeHue
COOBITHIA

HecoBMecTHbIE COOBITHS.

dopmyna cloxKeHus
BEPOSATHOCTEM

https://m.edsoo.ru/VUB6L9JA2

https://m.edsoo.ru/CXZ8KTXVE

https://m.edsoo.ru/S34J2UJIT

27

HecoBmecTHBIE COOBITHS.
dopmyia CIOKEHUS
BEPOSATHOCTEM

https://m.edsoo.ru/VEK6UAQIK

28

29

30

[IpaBuno yMHOXKEHUS
BEPOSATHOCTEM. Y CIIOBHAsA
BEpOATHOCTH. He3aBUCHMBIE
coOBITHS

[IpaBuno yMHOXKEHUS
BEPOSATHOCTEM. Y CIIOBHAA
BEpOATHOCTH. HezaBuCHMBIE
COOBITHS

IIpencrasienue ciry4aitHOro
JKCIIEPUMEHTA B BUJIC JIepEBa

https://m.eds00.ru/O2T3BGWHT

https://m.edsoo.ru/X8KILPR5D

https://m.edsoo.ru/MFZN318XE




[IpencrapieHue caydaitHOTO

31 1 https://m.edsoo.ru/RTUIXEOMZ
IKCIIEPUMEHTA B BUJIC JIEpEeBa
[ToBTOpEeHME, 000OIICHHE.

32 [IpencraBieHue JaHHBIX. 1 https://m.edsoo.ru/KDUFO3YNL
OmnucarenpbHas CTaTUCTHKA
I1 .

33 OBTOPCHHE, 0000UICHHE 1 https://m.edsoo.ru/WX49KRDMH
I'padmsr
KonTtponbHas padora o

"C ~

34 TEMaM "LIyAaMibIe | https://m.edsoo.r/QF3GBW3C5
coObITUsl. BeposTHOCTD.
I'padsr"

OBHIEE KOJIMYECTBO HACOB a4

[10 ITPO'PAMME




9 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoxa Bcero Kontpoapipie  Ipakruteckue u3y4eHusi oOpa3oBaTe/IbHbIE pecypchl
padoTbl padoThl
1 [IpencraBnenue qaHHBIX 1 https://m.edsoo.ru/Q947AEIUO
2 OnucarenpHas CTaTUCTUKA 1 https://m.edsoo.ru/Q4B5S7ES0Z
3 Onepanuu Haa COOBITUIMU 1 https://m.edsoo.ru/ZSQESNCFP
4 HezaBucumocTs coObITHI 1 https://m.edsoo.ru/1XWOP3B8X
5 Kowbmatoprioe npagiio 1 https://m.edsoo.ru/JTHM41LV0S
YMHOXEHUS
IIepectanoBku. dakTopual.
6 CoueraHus U 4nCIO 1 https://m.edsoo.rt/WHVL7QVEF
COYETaHUU
7 Tpeyronpuuk Ilackans 1 https://m.edsoo.ru/GICER7TYH
[IpakTnueckas padbora
"Brruncnenue
8 BEPOATHOCTEN € 1 1 https:/m.edsoo.ru/AAFG7UT95
HCIIOJIb30BAHUEM
KOMOWHATOPHBIX (YyHKLUH
ANEKTPOHHBIX Tabmui"
I'eomerpuueckas
BEPOATHOCTH. CilydaliHbIN
9 BBIOODP TOYKH U3 PUTYpPHI HA 1 https://m.edsoo.ru/6AZSBG32Y
IJIOCKOCTH, U3 OTPE3Ka, U3
IyTH OKPY>KHOCTH
10 I'eomerpiriecias 1 https://m.edsoo.ru/PPDIXX8L.7

BEPOATHOCTb. CilydaliHbIN




11

12

13

14

BBIOOp TOYKH U3 (PUTYpHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3
JyTH OKPY>KHOCTH

I'eomeTpuueckas
BEpOATHOCTh. Cly4aliHbIN
BBIOOp TOYKH U3 (DUTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka, U3
JYyTH OKPY>KHOCTH

I'eomeTpuueckas
BEPOATHOCTH. CilydaiHbII
BBIOODP TOYKH U3 (PUTYpPHI HA
IIJIOCKOCTH, U3 OTPE3Ka, U3
JyTH OKPY>KHOCTH
HcneiTanue. Ycnex u
Heyaaua. Cepus UCTIBITAHUI
710 TIEPBOTO ycrexa

WUcnpeiTanue. Ycnoex u

Heynauya. Cepust UCTIBITaHUH
710 TIEpBOTO ycIexa

https://m.edsoo.ru/4AMRUNOS97

https://m.edsoo.ru/AGLCRU6DJ

https://m.edsoo.ru/SOVIMEHSR

https://m.edsoo.ru/HY X7TMOR3W

15

Ucnritanue. Ycnex n
Heymaua. Cepus UCTIBITAHUN
710 TIEPBOTO ycrexa

https://m.edsoo.ru/ XUASD75FY

16

Hcnbitanusa beprymm.
BepositHocTu coObITHi B
CEPHUM MCTIBITAHUN
beprymm

https://m.edsoo.ru/CYMRVA42W

17

Hcnbitanusa beprymin.
BepositHocT coObITHi B

https://m.edsoo.ru/4P3N8JB15




18

CEpHUH UCTBITAHUM
bepuymm
[IpakTuueckas pabora
"Ucneitanus bepuymim"

https://m.edsoo.ru/190PK3F1Y

19

CrnydaiiHasi BeJIMUMHA U
pacnpezeneHue
BEPOATHOCTEMN

https://m.edsoo.ru/OG4UJZH68

20

21

22

23

Marematnueckoe
0KUJAHUE U TUCTIEPCUS
CIIy4aiiHOM BEJIMYUHBI
ITpumepsr
MaTeMaTu4ecKoro
OKMJIaHUSI KaK
TEOPETUYECKOTO CPETHETO
3HAYEHUS BEJTMYUHBI

ITousiTue o 3aKoHe
OOJIBIINX YHCET
N3mepenue BepoATHOCTEN ¢
ITOMOIIBI0 YaCTOT

https://m.edsoo.ru/565PLHG90

https://m.edsoo.ru/DO6HCR46S

https://m.edsoo.ru/DOO6YSTLB

https://m.edsoo.ru/GL55Z7UT2

24

25

26

[IpuMeHeHne 3aKoHa
OOJIBIINX YHCET

O6o06mieHue,
cUCTeMaTH3alus 3HaHHH.
[IpencraBnenue qaHHBIX
O6o06meHue,

CHCTeMaTHu3alus 3HaHUH.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/24VNG3P7W

https://m.edsoo.ru/6WOF2YHCJ

https://m.edsoo.ru/C2M2RAS2E




27

28

29

30

31

32

33

O06001enue,
CHCTEeMaTHu3alus 3HaHUH.
[IpencraBnenue qaHHBIX.

OmucarenpHas CTATUCTUKA

O06001enue,
CUCTEMaTHU3aIMs 3HAHUH.
BepositHOCTB CitydaitHOTO
COOBITHS

O0o001eHue,
cUCTEMaTH3als 3HaHHMH.
BeposiTHOCTB ciy4aitHOTO
COOBITHS. DIIEMEHTHI
KOMOWHATOPHUKH

O0o001enHue,
CHCTEMATH3aLMs 3HAHWIA.

OEeMEHTHI KOM6I/IHaTOpI/IKI/I

O0o006111EHNE,
cucTeMaTHh3anus 3HaHUH.
OneMeHThI
KOMOHMHATOPHKH.
CryyaiiHble BEJIMYUHBI U
pacripeneneHus

O06001eHue,
CHUCTEMAaTHU3alis 3HaHWMH.
CiyvaiiHble BEJIMYMHBI U
pacrpeeneHus

HToroBast KOHTpOJIbHAS
pabota

https://m.edsoo.ru/82BZREY]IS

https://m.edsoo.ru/8SOKEW 1RB

https://m.edsoo.ru/ONNZKNTC3

https://m.edsoo.ru/5940HH585

https://m.edsoo.ru/F2L1AQ705

https://m.edsoo.ru/K2QA31.023

https://m.edsoo.ru/QYO1QWK9J




O06001enue,

34 1 https://m.edsoo.rt/EMUI1IQEWN

cUCTeEMaTH3alusd 3HaAaHUUI

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34 ! 2



MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
5 BeposTHOCTB U cTaTUCTHKA
Yurtath uHpOpMALMIO, TPEACTABICHHYIO B Tabnumax, Ha
51 quarpamMmax, NOpeICTaBisTh JaHHble B BUJIE TaOJUI, CTPOUTH
JMarpaMmbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) M0 MAaCCHBaM
3HAYEHUU
- OnuceiBaTh M HMHTEPIPETUPOBATh pEATbHbIE YHCIIOBBIE JIaHHbBIE,
IpeJICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpagukax
Hcnonp3oBath  Afs  ONMCAaHUS  JAHHBIX  CTATUCTHYECKUE
5.3 XapaKTepUCTHKU: cpeiHee apupMeTuiyeckoe, MeIuaHa, HauoobIee
Y HaMEHbIlIee 3HaYeHMs, pa3Max
MMeTrp mpencraBieHHe O CIy4alHOW W3MEHUYMBOCTM Ha IPUMEpPAX
54 1IeH, (pU3MYECKUX BEIMYUH, aHTPOIOMETPUYECKUX JIAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTara
5 BepoaTHOCTB U cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABIEHHYIO B
5.1 BUJIE TaONUIl, TUarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHUJIC
TabJIuL, AUarpaMM, rpaduKkoB
OnucelBaTh JaHHbIE C TIOMOIIbIO CTAaTHCTUYECKUX IOKa3aTelsei:
5.2 CpPeIHMX 3HAYeHUH M Mep pacceuBaHus (pa3Max, IUCHEpPCHs H
CTaHJapPTHOE OTKJIOHCHHE)




5.3

54

5.5

HaxomuTh 4acTOTHI YHCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM

YHCJIC 110 pe3yJibTaTaM U3MEPEHU U HaOJI0IeHUI
HaxonuTh BEpOSTHOCTH CIy4YalHBIX COOBITHH B OMBITAaX, 3HAs
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM 4YHCJIE€ B OIBITAX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
Hcnonb3oBate  rpaduyeckue  MOJENU:  JIEPEBO  CIY4YailHOTO

SKCIICPUMECHTA, AuarpaMmabl 917mepa, YUCJIOBAad MpAaMas

5.6

5.7

9 KVIACC

Kox
NpoBepsieMoro
pe3yJjbTara

5

OHepI/IpOBaTB HOHATHUAMU: MHOXECCTBO, ITIOAMHOKECTBO, BBIIIOJIHATH
oncpannuun Hag MHOXCCTBaAMU: OGT:CIII/IHGHI/IG, NepeCccUCHUC,
JOIIOJIHEHUE, IIEPCUUCIIATh JJIEMCHTBI MHOXCECTB, IIPUMCHATH

CBOMCTBA MHOYKECTB

Hcnonp30BaTh rpaduueckoe MPEICTaBICHHE MHOXKECTB W CBS3eH
MEX1y HUMH JIJIs1 OTIMCAHUS TIPOLIECCOB U SBIICHUH, B TOM YHCIIE TIPU

peUICHUU 3a1a4 U3 APYTIUX y‘Ie6HbIX npeaAMETOB U KypCOB

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

BeposTHOCTh 1 cTaThCcTHKa

5.1

W3Bnekaty U mpeoOpa3oBbIBaTh MH(GOPMAIMIO, MPEICTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaOlMll, auarpamm, rpadukos,

MNpEACTaBIATbL JAHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, l"pa(bI/IKOB

5.2

Pemate 3amaun opraHu30BaHHBIM MEPEOOPOM BApPUAHTOB, a TAKXKE C

HUCIIOJB30BaHHEM KOM6I/IHaTOpHLIX IpaBHII 1 METOJ0B

5.3

Hcmonp30BaTh  ONHCATEILHEIC XapaKTEPUCTUKU JId MaCCHUBOB
YHUCJIOBBIX JAaHHBIX, B TOM 4YHCJIC CPCIHUC 3HAYCHUSA U MCPBL

pacccuBaHmn

5.4

HaxomuThk 4acTOTBl 3HAYEHMH M YaCTOTHI COOBLITHS, B TOM YHCIIE

MOJIB3YACH PC3yJIbTaTaMU HpOBC)IéHHBIX I/ISMepeHI/Iﬁ n Ha6JIIO,HeHHf/'I

5.5

HaxoauTb BEposSATHOCTH Cay4YailHBIX COOBITUN B M3yYEHHBIX OIbITaX,

B TOM 4YHCJIC B OIIbITaXx C PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOTrO yclexa, B Cepusix

ucnbiTanuil beprymm

MMeTts npencrasieHue O CIIy4aiiHOM BEJIMYMHE M O PACIpEIeICHUN

5.6

BEPOATHOCTEMH

HmeTh mpencTaBiIeHe 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUN
5.7 3aKOHOMEPHOCTH B CIIyYalHOW H3MEHYMBOCTH M O POJIM 3aKOHa

OOJIBIITUX YKCE B IPUPOJIC U OOIIECTBE




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[Ipencrapnenne gaHHBIX B BUJE TaOJIHII, AUAarpamMm, TpapuKoB. 3ar0JTHEHUE
Ta0IMI], YTEHWE U MOCTPOCHHE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBwix). UreHWe TrpaduKOB pealbHBIX TpOIeccoB. VI3BnedeHue
uH(pOpMallMK U3 JIUarpaMM W TaOJMI, UCHOJIB30BaHUE W HHTEPIIPETALUS
JTAHHBIX
OmnwucarenpHasi CTaTUCTUKA: CpeAHee apupMeTHYecKoe, MeInaHa, pa3max,
5.2 HauOoNblllee W HaWMEHbIIEe 3HA4YeHHs HaOoOpa YHCIOBBIX JAaHHBIX.
[Ipumepsl ciiydallHOM U3MEHYHUBOCTH
CrnyualiHplil KCEpUMEHT (OMBIT) U chy4aiiHoe coObiTue. BeposiTHOCTh U
5.3 yacToTa. Poib ManoBEepOSTHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHI B
npupojie U B o01iecTse. MoHeTa U UrpalibHas KOCTh B TEOPUH BEPOATHOCTEN
I'pad, BepunHa, pebpo. Crenens BepiuHbl. Yucno pébep u cymmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Llenu u nukiel. [Tytn
. B rpadax. OO6xon rpada (sitiepoB myth). IlpencraBienue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouisbio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBnenue NaHHBIX B BUJE TaOIUII, JUarpaMm, rpaukoB
- MHOXECTBO, 53JIEMEHT MHOXECTBa, MOAMHOXecTBO. Ormnepauuu HaJl
' MHO’KECTBaMU: 00BbEIMHEHUE, [IepeceueHre, J0MOJTHEHNE
53 CaolicTBa onepaunuii Haj MHO>KECTBAMMU: TIEPEMECTUTEIIBHOE,
' COUYeTaTeNIbHOE, PACIIPEACIUTENIbHOE, BKIIFOUCHHS
54 Hcnonb3oBanue rpaduueckoro mpeacTaBiIeHUs MHOXKECTB IS OMUCAHUS
' peasbHBIX MPOLIECCOB U SIBJICHUI, IPH PEIICHUH 3a/au.




ss W3mepenne paccenBanus AaHHbBIX. Jlucrepcusi U cTaHIApPTHOE OTKJIOHEHHE
' YHCIOBBIX HAOOpOB. Jlnarpamma paccenBaHUs
DneMeHTapHbIe COOBITHA ciydailHOro onbita. Cioy4aiiHble COOBITHSL.
. BepostHoctu coObiTuif. ONbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHelii  BbIOOp. CBsI3b MEXIy MAalOBEPOSTHBIMU MU
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
JepeBo. CBoiicTBa JepeBbEB: EIWHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXKIy YHUCIOM BEpPUIMH WU YHUCIOM pedep.
[TpaBuiio ymHoxeHus. Pemienue 3agau ¢ moMoIbo rpagos
[IporuBononoxxusie coObiTusA. Jmarpamma DOiinepa. OObenuHEHHE U
5.8 nepecedeHre coObiTui. HecoBmecTHbie coObiTus. Dopmyna CIOXKEHHUS
BEPOSATHOCTEM
5.9 VYcnosHas BepoaTHOCTb. [IpaBuino ymHoxxenus. HezaBucumblie coObITUS
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HAaXO0JIEHNUE BEPOATHOCTEN C TOMOILBIO IEpeBa CIy4allHOIO IKCIIEPUMEHTA,
auarpamm Diepa
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHbIX B BUAE TaOIHIL, JUarpamMm, TpaduKoB, HHTEPIIPETALINS
5.1 JTaHHBIX. UTeHHe U MOCTpOeHHE TaONHUIl, AUarpaMm, rpauKkoB MO peaTbHBIM
JTAHHBIM
5.2 [TepectanoBku u pakTopuan
5.3 CoueTraHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuauk [lackans. Pemenne 3a1a4 ¢ UCMoib30BaHHEM KOMOMHATOPUKHI
55 I'eomerpuueckass BeposiTHOCTh. Cy4aifHbIN BBHIOOpP TOUKH U3 (UTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynaya. Cepusi HCIIBITAaHUHN 0 TIEPBOTO ycrexa
57 Cepus ucneitanuii bepuynnu. BepositHocTH coOBITHIT B CEepUM HCTIBITAHUI
' bepnynnu
5.8 CrnydaifHasi BeTMYMHA U pacipeielieHne BEpOSITHOCTEH




Marematuueckoe oxxugaHue u gucnepcus. [Ipumepbl MaTemMaTHyecKoro

> 0’KMJIaHMSI KaK TEOPETUYECKOr0 CPETHEr0 3HAYCHUS BEITUYMHBI

510 MaremaTnueckoe OXHUAAHUE W JIUCIIEPCUs CIyYalHON BEIWYMHBI «4HCIIO
' YCIIEXOB B CEpUU UCIBITAaHUI bepHyin»

511 [TonsaTne o 3akoHe OoNbIIMX yMcen. V3MepeHne BepOsITHOCTEH € MOMOIIbIO

qacToT. Posib 1 3HaueHune 3aKoHa OOJIBIINX YUCEN B IPUPOJIE U 0OIIECTBE




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHA OCHOBHOH OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb IOHSTUSIMHU: MHOMKECTBO, IIOJIMHOKECTBO,
olepanry HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATH MOHATHIMU: Trpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIIOJIb30BaTh TIpaduueckoe MpeiCcTaBiIeHHEe MHOXECTB JUIs OMHUCaHUs
peallbHBIX MPOIIECCOB U SIBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
MIPEAMETOB

YMeHne omnepupoBaTh IMOHATUSIMH: ONpEIETICHUE, aKCHOMa, TEeopema,
JI0Ka3aTeNbCTBO; YMEHHE  pacro3HaBaThb HMCTUHHBIE M JIOXKHBIC
BBICKA3bIBaHUS, IPUBOJAWTH TPUMEPHl M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHKS BbICKA3bIBAHUI

YMenue ONCpHUpOBaTh IOHATHUAMU. HATYPAJIbHOC 4YHCIO, IHIPOCTOC U
COCTaBHOE YHUCJIO, IEIMMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEITUMOCTH,
eJI0e YHCII0, MOAYJb YKcia, OOBIKHOBEHHAs IpOo0b U AecATUYHAs APOOb,
CTaHJAPTHBINA BUJ YHCIIA, PALIUOHAIBHOE YNCII0, UPPALMOHAIBHOE YKCIIO,
apuMeTHUecKuil KBaApaTHBIN KOPEHb, YMEHHE BBIMOJHATH JEHCTBUS C
YUCJIaMH, CPABHUBATh U YIOPAJIOYMBATH YMCIIA, MPEACTABIATh YHUCIIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue OIepupoBaTh MOHATUAMU: CTENEHb C LEIbIM I0Ka3aTeleM,
apupMeTHUeCKuil KBaJgpaTHBIH KOpPEHb, MHOTOWIEH, anredpanveckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATYpaJbHOM CTETEHU OOoJblie
€MHMIIBI; YMEHUE BBIOJHATH pacuéThl 1o ¢opMyliaM, Ipeodpa3oBaHUs
LENbIX, POOHO-PAllMOHAIBHBIX BBIPAXKEHUNW U BBIPAKEHUH C KOPHSIMH,
pa3yIoKEeHUE MHOTOYJIEHA HA MHOKHTEIH, B TOM YHUCIIE C UCIIOJIb30BaHUEM
(dbopMyJ pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh IMOHATHUSMM: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJHOI MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
YyMEHUE peliath JHWHEHHBIE W KBaJpaTHBIE YypaBHEHHs, JPOOHO-
pallMOHAJIBHBIE YpPaBHEHHUS C OJHOM TEPEMEHHOHN, CHUCTEMBI JIBYX
JIMHEWHBIX ypaBHEHUM, JIMHEWHBIE HEPABEHCTBA U HX CHCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIOHATBHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOI,
B TOM YHCJIE IIPU PELIEHUH 33a/1a4 U3 APYTUX MPEAMETOB U MPAKTHUYECKHUX
3a71a4; YMEHUE HUCIOJIb30BATh KOOPAUHATHYIO MPSIMYI0 U KOOPAWHATHYIO
TUTOCKOCTH JIJIs1 1300paskeHUs pelIeHU YpaBHEHU, HEPABEHCTB U CHCTEM




YMeHue ornepupoBath MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pPACTAHHS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBATh TOHATUSAMH: MpSAMas MPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajpatuyHas (QYHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduKku (yHKIHA, HCTIOIB30BATh
rpaduKy 7Sl OTMpEAeTICHUs CBOWCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelIeHns 3a1a4 U3 JPYruX YYeOHBIX MPEIMETOB M pEealbHOW KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTUUNHAMHU

Ymenue OIIEpUPOBAThH HNOHATUSAMH: IIOCJIEZI0BATEIBHOCTD,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTrPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCIIEIOBATEIBLHOCTEH, OPMYIIBI CYMMBI M OOIIETO 4YIEHA MPH
pelIeHnn 3a7ad, B TOM YHCIEe 3aad M3 IPYTuX y4eOHBIX MPEIMETOB M
pEATbHOM KU3HU

YMeHue pemaTh 3a/1a4M pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIH
Y 4acTH, IBUJKEHUE, paboTy, LIEHY TOBAPOB U CTOMMOCTb ITOKYIIOK U YCIIYT,
HaJIOTH, 3aJayud K3 oO0JIaCTU YIHPaBJIEHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS1, HEPABEHCTBA U
CUCTEMBI IIO YCIOBHMIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPCILIECHUE U
OLIEHUBATb MPABJIONOA0OHOCTD MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (QUTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PAaBHOCTOPOHHUN  TPEYrOJIbHUKH,  IPSIMOYTOJbHBIA  TPEYTrOJbHUK,
MeaMaHa, OHCCEeKTpuca U BBICOTA TPEYrOJIbHUKA, YEeThIPEXYTOJIbHUK,
napaujienorpaMM,  pomM0, TNPSAMOYTOJbHHUK,  KBajpaT, Tpameuus;
OKPYXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
burypamu; ymeHue pemaTh 3aa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KU3HH,
Ha HAaXOXKJCHHE I'€OMETPUUYECKUX BEIUYHMH C NIPUMEHEHUEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IOHATUSAMHU: PABEHCTBO (UIYp, pPABEHCTBO
TPEYrOJIbHUKOB; MapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX, YTOJI
MEXIy NpSAMbIMH, NEPHEHIUKYJSAp, HAKIOHHAsA, MPOEKIMs, Mojodue
¢buryp, nomoOHble TPEYroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOUKH U
INpsIMOM; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO M Toj00ue
buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX B OKPY>KAIOILIEM
Mupe

YMeHue onepupoBaTh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroi (BeIHMYUHA
yIJ1a, CHHYC U KOCHHYC yTJIa TPeYTOJIbHUKA), IJIOMIA/(b; YMEHUE OLIEHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTh (DOPMYIIBI IIEpUMETPa U IUIOIIAI MHOTOYTOJIbHUKOB, JJIMHBI
OKpPYKHOCTM W  IUIOUm[aAd  Kpyra, oObeMa  MNPSIMOYTOJIBHOIO
napajulefienunesna;  yMEeHWe  IPUMEHATh  IpHU3HAKW  paBEHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojJbHUKA, TEOpEMY




[Mudaropa, TpuroHOMETpUYECKHUE COOTHOIICHUS ISl BRIYUCICHUS JIJTUH,
pacCTOAHUH, TJIOIIAACH
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YMmenue u300pakaTh IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
NPOCTPAHCTBEHHBIE (UTYpbl OT pPYKH, C TIOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NIPAMOYIOjIbHAsl CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKALIPHOE IIPOM3BEICHUE BEKTOPOB; YMEHHE HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHU JaHHBIX U PELICHUs 3a1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEAbHOM KU3HH
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YMeHue oneprpoBaTh MOHATUSMU: CTOJIOUKOBBIE U KPYTOBBIC THArPAMMBI,
TaOJIMIBI, CpelHee apuPMETHUECKOoe, MeIuaHa, HauOoJbIIee W
HAaUMEHbBIIICe 3HAYCHUS, pa3Max YUCIOBOTO Ha0opa; YMEHHE W3BIICKATH,
WHTEPIPETHPOBATH U TIPEOOPa30BLIBaTh MH(DOPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX ¥ HA TUarpamMmax, OTPAKAIOI[YI0 CBONCTBA U XapaKTEPUCTUKH
peabHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MCHYMBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CilydalHBIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIIEMEHTAPHBIA  HCXON)
CIIy4aifHOTO OTIBITA, CIYy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSITHOCTH  CIy4alHBIX COOBITUH B  OmBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PellaTh 3a1a4H
METO/IOM OpPraHM30BaHHOIO IMepedopa M C HCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHMBaThb BEPOATHOCTH pEalbHBIX COOBITUH U
ABJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKPY)KAIOIIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IMOHSITHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHnue BLI6I/IpaTB HO)IXO)IHH_II/Iﬁ H3y‘leHHBIfI MCTOJ JJI1 pCHICHUA 3a1a1U,
MMPUBOJAUTE HNPHUMEPBI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B MMpUPOAC U
JKM3HH, pPacCro3HaBaTb MPOSABICHUC 3aKOHOB MATCMATHKU B HUCKYCCTBE,
OIMUCBIBATH OTACJIBHBLIC BBIAAIOMIMCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTH ITPUMEPBI MAaTEMATUUCCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHA




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Yucna v BBIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCell

12 OOBIKHOBEHHBIC U JCCATUYHBIE IPOOU, MPOICHTHI, OECKOHEUHBIE MEPHOIMUECKUE
’ apoou

1.3 PanmonanbsHele uncia. ApupmMeTnueckue onepanuy ¢ palioHaIbHBIMU YUCIaMU

14 JlelicTBUTENbHBIE YHcha. ApudMETHYECKHE Omepanud C ACHCTBUTEIHLHBIMHU
’ YHCTIaAME

Ls [TpubnnKEHHbIE BBIUMCICHUS, IIpaBUJa OKPYIJICHHs, HPUKUIKA M OLIEHKa
’ pe3yibTara BBIYMCICHUN
2 AnreOpanyecKkue BbIpaKeHUS

2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

2 Crenenp c 1nenslM MnokazaresneM. CTeneHb C PALMOHAIBHBIM IOKa3aTeJIeM.
’ CBolicTBa CTENEHU

2.3 MHorousneHsl

2.4 Anrebpandeckas 1po0b

)5 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. J[eiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMHU HAaTypaJIbHON CTEIEHU
3 VYpaBHEHMSI U HEPABEHCTBA

31 Ilenbie u apoOHO-palMoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
’ ypaBHEHUIt

39 Lensle u apoOHO-palMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIbLHOCTEH

4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH

®Oynk1us, cnocoOs 3ananus GpyHkuuu. ['paduk Gyaxun. O6nacTs onpeneneHus u

51 MHOecTBO 3HaueHuH pynkimu. Hynu @ynkun. [IpomMexyTKkn 3HAKOIOCTOSIHCTBA.

o [IpomMexyTK MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBbl U MHHUMYMBI (YHKIUH.
Haubonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIMN Ha IPOMEKYTKE

6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH

6.1 Koopaunathas npsimas

6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX cBOICTBA
7.2 TpeyroiabHuK
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpruieCcKrX BEITUYUH
7.6 BexkTops! Ha TiocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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