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PABOYAS ITPOTPAMMA

y4e0HOro Kypca «BeposiTHOCTL H CTATHCTHKA»

mi1s o0yyaromuxces 7 — 9 kinaccon



INOACHUMTEJIBHASA 3AIIMCKA

B coBpemenHOM 1mrpOoBOM MHUpPE BEPOATHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUITIOKEHUM, TaK
U UX pOJIM B 00pa30BaHWHU, HEOOXOIUMOM KaKJIOMY YeloBeKy. Bo3pactaer uncio
npodeccuii, Mpu OBJIAJICHUN KOTOPBIMHU TpeOyeTcs Xopoiiasi 6a30Basi MOArOTOBKA
B 00JIacTU BEpPOSTHOCTH W CTAaTUCTUKH, TakKas TMOATOTOBKA BaXHA IS
IPOJIOJKEHUST 00pa30BaHUS U JIJIsl yCTEIIHON TPO(hEeCCHOHATBHON Kaphephl.

Kaxxp1it 4esnoBek MOCTOSIHHO MPUHUMAET PELICHUSI HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1JI1 000CHOBAHHOTO MPUHATHS PEIICHHUS B YCIOBHIX HEAOCTAaTKa
iy u30bITKa UHGOPMAIMU HEOOXOAUMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHHUE.

NMeHHO 103TOMYy OCTpO BCTaja HEOOXOOUMOCTh C(HOPMHUPOBATH Y
oOy4Jaroruxcst QyHKIIMOHATBEHYIO TPAMOTHOCTb, BKITFOUAIONIYIO B CE0S1 B KA4eCTBE
HEOTHEMJIEMON  COCTABIISIIOIIEH  YMEHHE  BOCIPUHUMATh U KPUTHUYECKH
aHAIM3UPOBaTh MH(OPMAIUIO, MPECTABICHHYIO B Pa3IU4HbIX (hopMax, IOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX pealbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MPOU3BOANTH MPOCTEHUIIINE BEPOITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU TPUHIIMIIAMH cOOpa, aHAIHN3a U
NPE/ICTaBIICHUs JaHHBIX W3 Pa3IMYHBIX cep *KU3HM 00IlIecTBa M TrOCyJapcTBa
npuobiaer oOyyarommxcss K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKHN pa3BUBAaeT HABBIKM OpraHM3aIlMU mepedopa W mojacué€ra dmcia
BapUAHTOB, B TOM YHCJIE B IPUKJIAIHBIX 33/a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTuueckuii GyHAaMEeHT i1 POPMUPOBAHUS KOMITIETCHIIHM B
o0nactTu MHPOPMATUKU U UUPPOBBIX TeXHOJOTUU. [Ipu M3yueHUU CTATUCTUKU U
BEPOSATHOCTH OOOTAlIAIOTCS TMPEACTABICHUS OOYydYalomUXCS O COBPEMEHHOMN
KapTUHE MHpa W METOJaX €ro HCCIeIoBaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIU
CTAaTUCTUKU KaK UCTOYHHKA COIMAIIBHO 3HAYMMOW MH(POPMAIINH U 3aKIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIJICHHUS.

B cooTBeTcTBUMM ¢ JaHHBIMU LEISIMH B CTPYKTYpE MHpPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTHCTHKA» OCHOBHOTO OOIIET0 0O0pa30BaHUs BBIACICHBI
CIenyIonme cojaepKaTreabHo-MeToqudeckue TuHun: «lIpeacraBieHue JaHHBIX U
ommcaTelbHasl CTAaTHCTHKA», «BeposTHOCTBY, «DIEeMEHTHI KOMOWHATOPUKM,
«BBenenue B Teoputo rpadoB.

Conepxxanue nuaun «lIpencraBieHrue JaHHBIX U OMKCATENIbHASI CTATUCTUKA
CIIY>)KUT OCHOBOW mJisi (hOpMHUPOBAHUSI HABBIKOB pabOThl ¢ HHGOpMaALUEH: OT
YTCHUS W WHTEpHnpeTanuu WH(OpMaIuu, NpPENCTaBIeHHONW B TabiWiax, Ha
auarpaMMmax W Tpadukax, 10 cOopa, MpeACTaBICHUS W aHAIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTHMYECKUX XapaKTEPUCTUK CPEAHUX U PACCEHUBAHMUSL.
PabGoTas ¢ gaHHBIMH, OOydaroIHecs y4aTCs CUYUTBIBATh W WHTEPIPETUPOBATH



JaHHbIE, BBIJABUTATh, apTyYMEHTHUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMH W3MEHUYMBOCTb, M OICHUBATH HUX
BIIMSIHUE HA PACCMATPUBAEMbIEC BEJITUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE NpEICTAaBICHUE O CIy4allHOM M3MEHUYHMBOCTH, MCCIIECIOBAaHHE
3aKOHOMEPHOCTEM M TEHACHUMN CTAHOBUTCA MOTHBHUPYIOLIEH OCHOBOW s
WU3yYEHHs] TEOPUU BEPOSTHOCTEH. DbosbIloe 3HAYEHHE HMMEIOT IPAKTHYECKHE
3a/1aHus1, B YACTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMHU MOJICIISIMHU.

[TonsiTue BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBAONoA00us CIy4yaHOTO
coObitusi. Ilpu wu3ydyeHun ydeOHOro Kypca oOydyarolmuecs 3HaKOMSTCS C
NPOCTEUIIMMUA  METOJAMU  BBIYMCIICHUSI  BEPOATHOCTEW B CIy4YaWHBIX
JKCIEPUMEHTAX C PaBHOBO3MOXXHBIMH AJI€MEHTapHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMHU 3aKOHAMU, TTO3BOJISIONIMMHU CTaBUTh M PEIIaTh 00Jiee CI0KHbBIC
3amayn. B ydeOHbI Kypc BXOISAT HauyajdbHbIE MPEACTABICHHUS O CIy4YalHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro kypca OCYIIECTBISECTCS 3HAKOMCTBO OOyYaloLIUXCs C
MHO>KECTBAMU M OCHOBHBIMH OIE€pallMsIMH HaJ MHOXECTBAMH, PACCMaTPUBAIOTCS
OpUMEpbl TPUMEHEHUS ISl PEUICHUs 3ajJlad, a TaKKE€ HMCHOJb30BaHUS B JIPYTHX
MaTEMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xmaccax usyuaetcst yueOHBI Kypc «BeposTHOCTh W CTaTUCTUKA», B
KOTOpBIM  BXxonmatr pazgensl: «llpencraBieHue JaHHBIX M OmMCaTEIbHas
CTaTUCTHKa», «BeposTHOCTHY, «DleMEHThl KOMOWHATOpUKW», «BBeneHue B
Teoputo rpadoBy.

Ha uzydenue yueOHOro kypca «BeposiTHOCTh U cTaTuCTUKa» oTBoaUTCS 102
yaca: B 7 kiacce — 34 yvaca (1 yac B Henmenwo), B 8 kinacce — 34 yaca (1 yJac B
HeJeno), B 9 kiacce — 34 yaca (1 yac B Hezeno).



COILEPKAHUE OBYUYEHUA
7 KIIACC

[Ipencrapiienre JaHHBIX B BUAE TaOJHI], AUArpamm, rpaduKoB. 3amoIHEHUE
TAOJINIl, YTCHWE U TOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) W
KpyroBbIiX). UreHne rpadukoB peanbHbIX mpolieccoB. M3Bneuenne nHbopmaim u3
IUarpaMM U TaOJIHIL, UCTIOJIb30BAHUE U UHTEPIIPETAllUs JAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpeaHee apudmeTndeckoe, MeauaHa, pa3Max,
HaumOOJbIIEE M HaUMEHbIEe 3HA4YeHHs HA0Opa YHUCIIOBBIX JaHHBIX. [Ipumeps
CIIly4YallHOM U3MEHYHUBOCTH.

CnyyaliHblii 3KCIIEpUMEHT (OMBIT) U cliydaiiHoe coObiThe. BepodaTHocTh U
yacToTa. Pojb MaloBEpOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepuuHbl. Yucno pédbep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemm n nuxiel. [lytu B
rpadax. O6xon rpada (viinmepoB myTh). IlpencraBienne 00 OpUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momolsto rpados.

8 KUIIACC

[IpeacraBnenue JaHHBIX B BUAE TAOIUL, AUArpaMM, rPapuKOB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu HaJ
MHOXKECTBaMU: OObEIMHEHUE, MepeceueHue, aonoiHeHue. CBOWCTBa orepanuit
HaJ, MHOYKECTBAMM: IEPEMECTUTEIBHOE, COYETATENbHOE, PACHPEIEIUTEIBHOE,
BKJItoueHus. Mcrmonb3oBaHue Tpapuyeckoro MpeiCcTaBICHUs MHOXECTB s
ONMCAHMS PEAIBHBIX MIPOLIECCOB M SBJIICHUI, IPU PEIICHNUHN 3a/1a4.

N3mepenne paccerBaHus AaHHBIX. JlUcriepcuss U CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBBIX HA00POB. /lnarpaMma pacceuBaHus.

DOneMeHTapHble COOBITUS ciydailHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoct  coObiTui.  OmBITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObItusiMu. CiyuyaiiHbiil BEIOOpP. CBSI3b MEXy MAJIOBEPOSITHBIMU U TTPAKTUUYECKU
JOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolCTBa [J€pEBBEB: E€AMHCTBEHHOCTb IIYyTH, CYIIECTBOBAHHE
BHUCSIYEH BEpIIMHBI, CBA3b MEXJY YHCIOM BEPIIMH M yuciaoMm pedep. IIpasumio
yMHOXeHHs. Pemienue 3aaa4 ¢ moMopto rpados.

IIpotuBononoxHele coObiTudA. Juarpamma Oitepa. OObeauHEHHE U
nepeceueHue coObiTHil. HecoBMectHble coObiTua. Dopmyna  cliokeHUs
BEPOSATHOCTEW. YCIIOBHAasA BEPOATHOCTb. lIpaBmio ymHoOxkeHusa. HeszaBucnumbie
coOwiTusa. [lpencraBienue skcrnepuMeHTa B BUAE JepeBa. Pemienue 3amgad Ha



HAXO0XKJICHUE BEPOSATHOCTEH C MOMOIIBIO JEpeBa CIy4allHOTO SKCIIEPUMEHTA,
auarpamm Jitepa.
9 KJIACC

[IpeacraBnenrie MaHHBIX B BUAEC TaOnWI[, JauarpamM, rpaduKoB,
UHTEpIpeTanus JaHHBIX. UTeHue u nmoctpoeHue Tabiauil, nuarpamm, rpadukoB 1o
peaIbHbIM JAHHBIM.

[lepectanoBku u ¢gakropuan. CoyeTaHusi ¥ YUCIO codeTaHUuM. TpeyroabHUK
[Tackains. Pemenue 3aia4 ¢ MCNOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (QUIYphl HA
IJTIOCKOCTH, U3 OTPE3Ka U U3 JyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynaya. Cepus HUCHBITAHHN 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHynnu. BeposTHOCTM COOBITHMII B CepUM HUCHBITAaHUU
bepnyiu.

CnyyaiiHasg BeJlMYMHA WU paclpeiesieHue BeposiTHOCTEH. MareMarndeckoe
oxuaanue U aucnepcuss. llpumepsl MareMaTUYECKOro OKHUJAHHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYECHUSA BEIWYMHBL. MaTeMaTH4eCKOE OKHUIAHUE U
OUCTIEPCUSA CIYYaWHOW BEJIWYUHBI «YHUCJIO YCIEXOB B CEPUU HUCIBITAHUU
beprymmy.

[Tonsarue o 3akoHe OONBIIMX uyucell. V3MepeHre BepOsSTHOCTEH ¢ IOMOIIBIO
yacToT. Posib 1 3HaUeHKe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHUHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHHS MpPOrpaMMbl y4eOHOrO Kypca
«BeposSITHOCTh M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTnyecKoe BOCIMTAHKE:

NPOSIBJIEHWEM MHTEpeca K TMPONUIOMY H HACTOSHIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JIOCTHKEHUSIM  POCCUUCKHUX
MaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW MIKOJbI, K MCHOJb30BAHUIO ITHX
JOCTHXKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa;kIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN TpakJlaHWHA U pealiu3allii ero
npaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUN, MPOUEAYp TPa)kKIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM TMPUMEHEHUEM JIOCTKEHHM HayKH, OCO3HAHUEM BaKHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAHOBKOM Ha aKTHBHOE YyYacTH€ B PEHICHWU TMPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHMEM BaXXKHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHMsI HA MPOTSHKECHUM BCEH KU3HU YISl YCIEIMTHON MpodecCruoHaTbHOM
JESTENPHOCT W Pa3BUTHUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyaIbHOU TPAEKTOPUU 00OpPA30BAHMS U KU3HEHHBIX TUIAHOB C
y4ETOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3creTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  HOMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlayu, pEUIeHUM, PACCYKICHUM, YMEHHUIO BUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 O3HAHUS:

OpHEHTaluMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOJBI U
oO1iecTBa, MOHMMAHWEM MaTEeMaTUYEeCKOM Hayku Kak cdepbl YeT0BEeYeCKOU
NEATEeNIbHOCTH, JTANoOB €€ Pa3BUTUS U 3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIU3AIUH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTHUKH U MAaTEMaTUYECKON KyJIbTypol KakK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEHIIMMU HABBIKAMH HCCJIEAOBATEIbCKOM
NESATENbHOCTH;



6) d¢usuyeckoe BocnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO0 0J1arONOTy YU

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHHUA B HHTEPECAX CBOETO
3I0pOBbsl, BEACHHMS  340pOBOro  oOpa3a KU3HM (370pOBOE  MHUTaHHE,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATHH U OTABIXA, peryisipHas ¢uznyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peQiieKCUM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY U TAaKOTO K€ IIpaBa JIPyroro 4eJlIoBeKa;

7) 3K0JIOTH4YeCKOe BOCTIUTAHUE:

OpHEHTallMEel HAa NPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMN U1 PELICHUS 3a1a4
B 00JJACTU COXPaHHOCTH OKPY’KAIOIIeH cpeibl, IUIAHUPOBAHUS TOCTYNKOB U
OLICHKM MX BO3MOXHBIX IOCIEICTBUM ISl OKPY)KAIOLIEH CpeAbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) ajanTanus K M3MEHAUUMCH YCJIOBHUAM COLUMAIBLHON U NMPUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBHSX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y JPYrHX JIOAEH, MpHoOpeTaTh B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIIE
dopMynTupoBaTh UIEU, TOHITHS, TUTIOTE3bl 00 O0BEKTaX U SBJICHUIX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, INIAHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYalMIO KakK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pElIeHUs U AeUcTBHs, (HOPMYyIHUPOBATh U OLEHUBATh PUCKU H
HocaeACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YU4eOHbIE 1eHCTBUSA

Bba3oBble JJoruuyeckue JeficTBUA:

* BBISABIIATh U XapaKTE€PU30BATH CYIIECTBEHHbIC MPU3HAKUM MATEMATHUUYECKHUX
00BEKTOB, TOHATHH, OTHOIICHUHW MEXIy IOHATHIMH, (POpMYIUpPOBATH
ONpENECICHNUs]  TMOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KiaccuuKaIiyi, OCHOBaHUS [JIsi OOOOINEHWS W CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAIU3A;

e BOCIHpUHMMATh, (GOPMYJIHPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAHWTEIbHBIE W OTPHUIIATEIbHBIC, €IWHUYHBIC, YaCTHbIE H oOmIue,
YCJIOBHBIC;



BBISIBJISITh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeuMsi B (akTax, JAHHBIX, HAOJIOJEHUSX U YTBEPKACHMSIX,
npeagaraTb KpUTEPUH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEYMH;
JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
MHJIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPXKICHHHU (IpsIMBbIE U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKuX (akToOB, BBICTpaMBaThb APryMEHTAIUI0, MPUBOAMTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUSA, BbIOMpaTh Haubojee MOAXOMAUIMM C ydérom
CaMOCTOATEIILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbCKIE TeMCTBUS:

UCIOJIb30BaTh BOIPOCHI KaK HMCCIIEJOBATEIbCKUNH MHCTPYMEHT MO3HAHMS,
(GopMyIMpoOBaTH BOIMPOCH, (QPUKCUPYIOUIME MPOTUBOpPEUYUE, MPOOIIEeMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh MCKOMOE M JIlaHHOE, (POPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULINIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOSITEBHO COCTABJICHHOMY IUIAHY HECJIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIHO (HOPMYIHPOBaTH 00O0OILEHUSI M BBIBOJBI 110 PE3yJIbTaTaM
OPOBENEHHOIO HAOJIOIECHUSI, UCCIENOBAaHUS, OLICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

OPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAaKKE BBIIBUIaTh
IPEAIIONIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIIMM, JAHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a]a4H;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
uHGOPMAITIIO PA3IUYHBIX BUAOB B (POPM IIPEICTABIICHNUS,

BbIOMpaTh ¢GopMy mpenacTaBieHUs WHGOPMANMK W HWLIIOCTPUPOBATH
pemnraemMbie 3aJayd  CXeMaMH, [MarpaMmamMu, HWHOW rpaduKod UM UX
KOMOHHAITUSIMHU;

OIICHWBATh HAAEKHOCTh WH(POpPMAIMK TIO KPUTEPUSIM, TPEIIOKEHHBIM
y4uTeNeM Wik CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBbIE YHHBEpCAJIbHbIC y4eOHbIC 1CHCTBHUS:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXJICHHUSI B COOTBETCTBHUH C YCIOBUSIMU
U TIEJISIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHUS



B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHSI 1O XOIy PEIICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYyUYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOUW TEMHI,
npo0JIeMbl, pelraeMoi 3a7a4u, BHICKa3bIBATh WJIEH, HAIIEJICHHBIC HA TOUCK
pEIIeHHUs], COIOCTABIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IU4Me M CXOACTBO ITO3WIIMH, B
KOppeKkTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yNbTaThl  PEIICHUS 3a/1auu, IKCIIEPUMEHTA,
UCCJIeIOBaHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIH U OCOOCHHOCTEH ayIUTOPHH,

MMOHUMATh W UCIOJIB30BATh MPEUMYIIICCTBA KOMAHHOW ¥ WHIWBUTYyTBHON
paboThI MpU PEIICHUH YYEOHBIX MATEMATHUECKUX 3a]1aY;

NPUHUMATh 1€ COBMECTHOM JESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH pabOTHI, pacmpenensiTh BHIbI padOT, JIOrOBapUBATHCA,
0o0CyXXJaTh MPOoIIeCC U pe3ysibTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OcyxkaeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JIPYTHE), BBHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAWHHPOBATh CBOM JICHCTBUS C JPYTHMH YJICHAMH KOMAaH/IBI,
OIICHWBATh KA4eCTBO CBOETO BKJIaJa B OOMIMH TMPOIYKT IO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS

Camoopranu3anus:

CaMOCTOATENIbHO COCTABJIATH IUIAH, aJITOPUTM PELIEHUs 3aayu (WU €ro
4acTh), BBIOMpaTh CHOCOO PEIICHHS] C YYETOM HMEIOLIUXCS PECYPCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MW KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTpOJ'IL, SMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U pe3yJsibTaTa
pelIeHus: MaTeMaTH4YeCKOM 3a1auu;

NpEeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4uH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJIbTAaTa AESITEIbHOCTH MOCTABICHHON LIENU U
YCJOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKEHUS WM HEAOCTHXKCHUS LEJH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyueHus B 7 KJjacce OOyYarOUIUICS TMONYYUT CIEIYIONTUE
PEAMETHBIE PE3YIbTATHI:

Yurare uHOpManuio, NPENCTaBIECHHYIO B TalnuIax, Ha JuarpaMmax,
NpEeACTaBIsATh JaHHbIE B BHJIE TaOJIMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYTroOBbI€) IO MAaCCMBaM 3HAUYCHUH.

OnuceiBaTh W HMHTEPHPETHPOBATH  pEAIbHBIE  YHUCJIOBBIE  JIAHHBIE,
Ipe/ICTaBlICHHbIE B TA0NIMIIAaX, HA TUarpaMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAaHUS OAHHBIX CTAaTUCTHUYECKUE XapPAKTEPUCTUKHU:
cpenHee apudMeTHUECKOEe, MeJuaHa, HauOoJbIlIee M HAWMEHbIIEE 3HAYCHUS,
pa3max.

NmeTs mnpencraBieHue O CIydyalHOM W3MEHYMBOCTM Ha IIPUMEpax IIEH,
(bU3UYECKNX BEJIUYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

K xonmy oOydeHus B 8 kJjacce oOyYaromIuiicss MOJYYUT CIIEIYIONTUE
pPEAMETHBIE PE3YIbTAThI:

N3Bnekate U npeoOpa3oBbIBaTh HH(POPMAILINIO, MPEJCTABICHHYIO B BUJEC
Tabyull, JuarpaMm, rpauKoB, MPEACTABIATh JaHHbIC B BUAE TAOJIUI, AUArpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOLIBKO CTATHCTUYECKHUX MOKA3aTENE: CPEeIHHUX
3Ha4YeHUM U Mep paccerBaHus (pa3max, TUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHII, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN 1 HAaOJII0ICHH.

Haxonutb BEpOSITHOCTH CIIy4allHBIX COOBITUN B OMBITaX, 3HAs BEPOSATHOCTHU
AJIEMEHTApPHBIX COOBITHM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpadudeckue MOJCIH: ACPEBO CIyYalHOTO JKCIEPUMEHTA,
quarpamMMbl Didiepa, YiucioBas mpsmasl.

OnepupoBaTh MOHATUSMH: MHOKECTBO, IOAMHOKECTBO,  BBIIIOJIHATH
omepalMd HaJl MHOXECTBaMM: OObEIMHEHUE, IMepeceueHue, JOIMOITHEHNUE,
MEePEYUCIIATH AJIEMEHTHI MHOXKECTB, PUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBA3EH MEXIy
HUMH 171 ONIMCAaHMS IIPOLIECCOB U SIBJICHUI, B TOM YHCJIE MPHU PELICHUH 3a7a4 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJjiacce oOydYaromuiicsi MOJTYYUT CJIECAYIOIIHE
pEeAMETHBIE PE3YJIbTATHhI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pa3NUYHBIX MCTOYHUKAX B BHJE TaONHUL, AUarpamm, rpapukoB, MNpPe/CTaBISATH
JaHHBIE B BUJIE Ta0OJIUII, TUarpaMm, rpauKoB.



Pemate 3amauM OpraHu3oBaHHBIM NEpeOOpPOM BapUaHTOB, a TaKkKe C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABHII U METOJIOB.

Hcnonp30BaTh onmcaTeNnbHbIE XapaKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHUE 3HAYEHUS U MEPBI PaCCEUBAHUS.

HaxoauTb 4acToThl 3HaYEHUM M YacTOThI COOBITUS, B TOM YHCIE MOJb3YSCh
pe3yabTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTU CIIly4ailHBIX COOBITHI B M3YYEHHBIX ONBITAX, B TOM
quclie B ONbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHSIX
VCTIBITAHUH JI0 TIEPBOT0 yCII€Xa, B CEPUAX UCIBITAHUN bepHyILn.

Nmerp mnpencraBiaeHue O CIy4allHOM BEIMYMHE M O pPacHpeAciCHUU
BEPOSITHOCTEM.

HNmeTs mpencTaBieHHE O 3aKOHE OOJIBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEI B
IpUPOJIE U OOILECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No /i HaumeHnoBaHue pa3iesioB U TeM KosanyecTBo vacos JuieKTpoHHBbIe (LU poBbIe) 00pa3oBaTe/IbHbIE
) NpPOrpaMMmbl Bcero pecypcsbl
1 [IpeacraBnenue AaHHBIX 7 bubnmoreka [OK https://m.edsoo.ru/7f415fdc
2 OmnmcaTrenpHas CTaTUCTHUKA 8 bubmuoreka I1OK https://m.edsoo.ru/7f415fdc
3 CryuaiiHasi U3MEHYHUBOCTh 6 bubmorexa [{OK https://m.edsoo.ru/7f415fde
4 BBenenue B Teoputo rpados 4 bubnuotexa [{OK https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 4acTOTa ClyHaHHOro 4 Bu6moreka [IOK https:/m.edsoo.ru/7f415fdc
COOBITHS

6 O06o00menne, cucreMaTu3anus 3HaAaHUN 5 bubnmoreka [OK https://m.edsoo.ru/7f415fde

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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8 KUIACC

No 11/ HaunmeHoBaHue pa3iesioB U TeM KoanyecrBo 4yacos JuekTpoHHblie (U poBLIE) 00pa3oBaTebLHbIE
°n/n
NPOrpamMMbl Bcero pecypcsl
1 IToBTOpEHME Kypca 7 Kiacca 4 bubanoreka LHOK https://m.edsoo.ru/7f417{b2
2 OncaTerbHas CTaTHCTHIA. 4 bubmuoreka 1OK https://m.edsoo.ru/7f417{b2
PaccenBanue naHHBIX
3 MHoxecTBa 4 bubnnoreka [{OK https://m.edsoo.ru/7f417fb2
4 BeposTHOCTh Ciy4aifHOTO COOBITHS 6 bubnnoreka [{OK https://m.edsoo.ru/7f417fb2
5 BBenenue B Teopuro rpados 4 bubanoreka LHOK https://m.edsoo.ru/7f417b2
6 CirygaiftHbple COOBITHS 8 bubnnoreka [HOK https://m.edsoo.ru/7f417b2
7 O0o00611enne, cucTeEMaTH3alns 3HAHUH 4 bubnuotexa [{OK https://m.edsoo.ru/7f417{b2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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9 KITACC

No 11/ HaumeHnoBaHue pa3jiesioB U TeM KosmuectBo 1acos JuieKTpoHHbIe (LU poBbIe) 00pa3oBaTe/IbHbIE
°n/n
NPOrpamMMbl Bcero pecypcsl

1 [ToBTOpenue kypca 8 kiacca 4 bubnnoreka LHOK https://m.edsoo.ru/7f41a302

2 DneMeHThl KOMOWHATOPUKA 4 bu6bnuoreka I{OK https:/m.edsoo.ru/7f41a302

3 ['eomeTpuyeckass BEpOSTHOCTD 4 bu6moteka [IOK https://m.edsoo.ru/7f41a302

4 Ucnbrtanus bepuynnu 6 bubnmnoreka [OK https://m.edsoo.ru/7f41a302

5 CnyuaiiHas BeIMYMHA 6 bubnunoreka LHOK https://m.edsoo.ru/7f41a302

6 O06006menne, KOHTPOITh 10 bu6nuoreka I{OK https:/m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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HOYPOYHOE IVTAHUPOBAHHUE

7 KJIACC
Koaun4yectBo 3
Ne n/m Tema ypoka 4acoB ACKTPOHHLIC M PPOBLIC
o0pa3oBaTebHbIC pecypchl
Bcero
1 [IpencraBienue JaHHBIX B TAOIMIIAX 1 bubmmorexa TIOK
peA 8 8 https://m_edsoo.ny/863ec 8
bu6nunorexa 1HOK
2 [IpakTrueckuie BBIUHUCICHUS 1O TaOJWIHBIM JTAHHBIM 1
https://m.edsoo.ru/863ec324
bubnmorexa 1HOK
3 W3Bneuenne u nHTEpnpeTanus TaOIMYHBIX JaHHBIX 1
https://m.edsoo.ru/863ec78e
4 [IpakTnueckas padora "Tadmursr" 1
5 I'padmyeckoe mpencTaBieHne JaHHBIX B BUAE KPYTOBBIX, 1 bubanorexka LHOK
CTOJIOMKOBBIX (CTOIOYATHIX) AUATPAMM https://m.edsoo.ru/863ed18e
6 Urenue u noctpoenue auarpamm. ITpumepst 1 bubanoreka LHOK
neMorpad@uYecKux quarpamMmm https://m.edsoo.ru/863ed602
7 [TpakTudeckas padora "JInarpammer" 1 bubmorera LIOK
https://m.edsoo.ru/863ed72e
8 Yucnossle Habopsl. CpenHee apudmeTnaeckoe 1 bubnHoreia [OK
https://m.edsoo.ru/863ed846
bub6nunorexa 1HOK
9 4 6ope1. C 1
ucioBsle HaObopbl. CpeaHee apupmMeTHIECKoe hitps://m.edsoo.ru/863d846
bu6nunorexa IIOK
10 Menunana ymrciaoBoro Habopa. YcToH4HMBOC eaua 1
AHata THCIOBOTO Habop TOMAHBOCT MEAHATH https://m.edsoo.ru/863edb3e
11 Menuana yucinoBoro Habopa. Y CTOMYHMBOCTh MEAMAHBI 1
12 [IpakTnueckas padora "Cpennue 3HadeHus" 1 bubmmorexa [OK

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



https://m.edsoo.ru/863ec1f8
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HauGonplllee 1 HaMMEHbIIIEE 3HAYCHUST YHCIIOBOTO

bubnmotexa 1IOK

13
Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 Hau6onbiee 1 HanMeHbl1e€e 3HAYSHHS YUCIIOBOTO
Habopa. Pazmax
15 Haubonbinee n HanMeHbIIIee 3HAYSHHS YUCIIOBOTO
HaOopa. Pazmax
16 KonTponbaas pabota mo remam "[IpencraBienne bubmnorexa [IOK
naHHbIX. OnucarebHas CTaTHCTUKA" https://m.eds00.1ru/863¢e390
17 Crny4aitHasi I3MEHYMBOCTH (TIPUMEPHI) bubmorexa LIOK
https://m.edsoo.ru/863eedbe
. bubnmotexa 1IOK
18 YacroTa 3HaYCHUH B MAacCHBE JTAHHBIX
https://m.edsoo.ru/863ee69¢
bub6nunorexa 1HOK
19 r OBKa
PYHIHPOB https://m.edsoo.ru/863ee9d0
20 I'ncrorpammet
21 I'ucTorpammet Bubmmorexa TIOK
https://m.edsoo.ru/863eeelc
bub6nunorexa 1HOK
22 IT 6 "C o "
pakTuueckas padota "CiydaiiHasi H3MEHUYHMBOCTh httos://m.edsoo (/86 3e60c8
3 I'pad, BepmmHa, pedpo. [Ipencrapnenue 3amaqn ¢ bubmmorexa [HOK
MOMOIIbIO Tpada https://m.edsoo.ru/863eef52
24 Crenenb (BaJIeHTHOCTB) BepIIUHbL. Yncno pédep u bubmmoreka 1JOK
cyMMapHasi cteneHb BepmvH. Llens u mukn https://m.edsoo.ru/863ef0ba
25 Hens n nuki. [TyTs B rpade. [Ipeacrasnenue o bubmmorexa 1IOK
CBSI3BHOCTH rpada https://m.edsoo.ru/863ef236
bub6nunorexa IHOK
26 IIpencraBnenue 06 opue 0Ba ada
peACTaBiIcHt PHEHTHPOBAMHEIX rpagax https://m.edsoo.ru/863ef3b2
27 CrnyyaiiHbIi ONBIT U CITy4yaifHOE COObITHE bubanorexa LHOK



https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
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https://m.edsoo.ru/863ef4d4

BCPOﬂTHOCTB M yacToTa coObITHA. PoJib MaJIOBCPOATHBIX

Bbubnunorexa 1HOK

28 i 1
Y IPAaKTUYECKHU JOCTOBEPHBIX COOBITHI B TPUPOJIE U B https://m.edsoo.r/863ef646
ob1ecTse ALPs.MNLCAS00.01 0 02C1 00
29 MoHeTa u urpaibHas KOCTb B TEOPHUH BEPOSATHOCTEN 1
bub6nunorexa IHOK
30 I1 0 "q " 1
pakTuueckas pabora "Yacrora BbIIaJeHUs Opia hitos://m edsoo ru/863ef8a8
Konrpomnsnas pabora no remam "Ciryuaiinast
N bubmorexa 1IOK
31 n3MeH4uBOoCTh. ['padsl. BepositHoCTh ciryyaifHOro 1
" https://m.edsoo.ru/863f0186
COOBITHS
32 [ToBTOpenue, obo6menue. [IpencraBnenue TaHHBIX 1 bubmmorexa TIOK
https://m.edsoo.ru/863efa24
bub6nunorexa 1HOK
33 I1 600 . O 1
OBTOpeHHe, o0obmenne. OnucaTenbHas CTaTUCTUKA btts://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o0uIeHe. BeposaTHoCTh citydaitHOTro | bubnnorexa [{OK
COOBITHS https://m.edsoo.ru/863efecO
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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8 KUIACC

KoaudecTBo 3
No /i Tema ypoka YACOB JIEKTPOHHBIE HU(PPOBbIE
o0pa3oBaTejbHbIE pecypchl
Bcero
1 IIpencraBnenue gaHHbX. OnmcareiabHas CTaTUCTHKA 1 bubmorera TIOK
pea A ' https://m.eds00.1u/863f029¢
bub6nunorexa 1HOK
2 C 7| . C 0 1
JyqaiiHass I3MEHYUBOCTh. CpeHue YMCIOBOTO Habopa hits://m. edsoo ru/863f03 e
3 CrnyuyaitHple cOOBITHS. BepoATHOCTH M 9acTOTHI 1 buomorexa LOK
https://m.edso0.r/863f0578
4 Kiaccuueckne mozienu Teopuu BEpOSITHOCTEN: MOHETA U 1 bu6nuorexa [HOK
WrpajibHast KOCTh https://m.edso0.ru/863f076¢
5 OTKIOHCHMS 1 bub6nunorexa 1HOK
https://m.edso0.1ru/863f0a50
Bubnunorexa 1HOK
6 o 1
Jlucnepeist wnenoBoro Hadopa https://m.edso0o.ru/863f0a50
7 CrangapTHOE OTKJIOHEHHE YHCIOBOTO Habopa 1 bubnmorexa TIOK
Aap P https://m.edsoo.ru/863f0bfe
8 JuarpamMmMsl paccenBaHus 1 bubmorexa [OK
P P https://m.edsoo.ru/863f0eabd
b K
9 MHOX€eCTBO, TOAMHOKECTBO 1 nommorexa HO
https://m.eds00.ru/863f1180
10 Omnepanuu HaJi MHOKECTBAMH: 00bETUHECHUE, 1 bub6nunorexa 1HOK

NEpECCUCHUEC, MOIOTHCHUEC

https://m.edsoo.ru/863f143¢

11

CsolicTBa onepaunﬁ Haa MHOXCCTBaAMM:
NEPpEMECTUTECIIBHOC, COYCTATCIIbHOC, paCIIPCACIIMTCIIBHOC,
BKIIIOUCHUA

bub6nunorexa 1HOK
https://m.edsoo.ru/863f1784
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bu6nmorexa 1HOK

12 r
paduyeckoe npeacTaBiIeHUe MHOKECTB httos://m.edsoo ry/863£198¢
13 KonTponbhas padota no remam "Craructuka.
Mmuoxectpa"
Bbubmuorexa 1IOK
14 C) 0 . C i 0
neMeHTapHble coObITHA. CiydaliHble COOBITUS httos://m.edsoo.ru/863£1 dec
15 bnaronpusTcTByIONME 31€MEHTAPHbIE COOBITHS. bubaunorexa [IOK
BepositHOCTH COOBITHI https://m.edsoo.ru/863fldec
16 brnaronpusrcTByomnme 3neMeHTapHble COOBITHS. bubanorexa [HOK
BepositHOCTH COOBITHIA https://m.edsoo.ru/863f1{72
17 OTBITH C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU Bbuomuorexa 1IOK
coOpITusAsMU. Ciry4aiiHbIil BBIOOP https://m.edsoo.ru/863f21ca
18 OnbITH C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU bubnnorexa [HOK
coOprTussMu. Ciry4aifHbIii BBIOOP https://m.edsoo.ru/863f21ca
19 [TpakTrdeckas padora "OMBITE ¢ paBHOBO3MOKHBIMHU bubanorexa [HOK
3JIEMEHTapHBIMU COOBITUSIMU" https://m.edsoo.ru/863f235a
bub6nunorexa IHOK
20
Jlepeno https://m.edsoo.ru/863f2ade
CBoilicTBa epeBa: €IMHCTBEHHOCTD IyTH, CYILIECTBOBAHHE
. bubmorexa 1IOK
21 BHCSYEH BEPIIMHBI, CBSI3b MKy YMCIOM BEPIIHH U
. https://m.edsoo.ru/863f2bac
qucioM pédep
bubmorexa 1IOK
22 IT
DABIIIO yMHOKCHIA https://m.edsoo.ru/863f2cd8
bub6nunorexa 1HOK
23 IT
PABIIO YMHOMCHIA https://m.edsoo.ru/863f2e36
24 [IpoTuBomonoxHOE cCOOBITHE bubmmorexa TIOK
https://m.edsoo.ru/863f2{8a
25 Huarpamma Ditnepa. O0bennHEHNE U TIEpECeUCHUE bubmmnorexa [{OK



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
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cOOBITHI

https://m.edsoo.ru/863f3214

HecoBmectHbie coObITHsI. DopMmyTia CIOKEHUS

bub6nunorexa 1HOK

26 BEPOSITHOCTEM ! https://m.edsoo.ru/863f3372
7 HecoBmectHbie coObiThs. Dopmyina ciaokeHus | bubmnorexa [{OK
BEPOSITHOCTEN https://m.edsoo.ru/863f3764
28 [IpaBuno yMHOKEHUS! BEPOSITHOCTEN. Y CIIOBHAs 1 bubnnorexa [{OK
BEepOsTHOCTh. HezaBucumbie cOOBITHS https://m.edsoo.ru/863f38ae
29 [IpaBmi1o yMHOKEHUS BEPOATHOCTEN. Y CIIOBHAs 1 bubmmorexa [OK
BEPOSTHOCTH. HezaBucumble coObITHS https://m.eds00.ru/863f3b06
30 IIpencraBnenue ciiydyalHOro 3KCIIEPUMEHTA B BHUJIE JIepeBa 1 Bubmmorexa TIOK
https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciay4yallHOTO SKCIEPUMEHTa B BHUJE JIepeBa 1 buomorexa LIOK
https://m.edsoo.ru/863f320
0 [ToBTOpenue, o6o0ueHue. [IpeacraBienne naHHBIX. | bubnmoreka 1TOK
OnucarenpHasi CTAaTUCTHKA https://m.edsoo.ru/863f4128
33 [ToBTOpenue, obodmenue. I'padol 1 ngﬁz:ﬁog:ﬂi@f%u
34 KonTponbaas pabota mo remam "CirydgaiiHbie COOBITHS. 1
BepositHocTs. ['padsr”
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
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https://m.edsoo.ru/863f4312

9 KITACC

KonauugectBo 3
JIEKTPOHHBbIE HH(POBHIE
Ne n/m Tema ypoka 4acoB P uHpp
o0pa3oBaTesIbHbIE pecypchl
Bcero
1 [IpencraBnenue naHHBIX 1 bubmmorexa TIOK
pea s https://m.edsoo.ru/863f47ea
2 OnucarenpHasi CTaTUCTUKA 1 bubmmorexa HOK
https://m.edsoo.ru/863f47ea
Oneparnuu HaJ COOBITHAMU 1
4 HesaBucumocTsb coObIThit 1
bubmmotexa 1IOK
5 KoMOunHaTopHOE MpaBMIIO YMHOKEHUS 1
https://m.edsoo.ru/863f4e16
6 [TepectanoBku. @akropuan. CoueTaHusi U YUCIO 1 bubmmorexa 1{OK
COYETaHUMN https://m.edsoo.ru/863f4e16
Bubnunorexa 1HOK
7 Tpeyro [Tackan 1
PEYTOTbHIK ramt https://m.edsoo.ru/863f5014
[IpakTnueckas paborta "BbruncieHue BepoSITHOCTEH ¢
8 CIOJTb30BaHUEM KOMOWHATO ()] i DIIEKTPO 1 bubnroreia HOK
WCIIOJIb30BaHUEM KOMOWHATOPHBIX (PYHKIINH 3JIEKTPOHHBIX
N P YHIH P https://m.eds00.ru/863f5208
Ta0IHII
I'eomeTpuyeckas BepossTHOCTh. Cily4aiiHbIi BHIOOP TOUKH
9 u3 (pUrypsl Ha TIIOCKOCTH, U3 OTpe3Ka, U3 AyTH 1 bubnroreia HOK
P ’ peska, 13 1y https://m.eds00.ru/863f5884
OKPY’KHOCTH
I'eomeTpryeckas BepossTHOCTh. CITy4aifHbIN BBIOOP TOUKH
10 13 pUTypHI HA TUTOCKOCTH, M3 OTPE3Ka, U3 JIyTH 1 bubmorexa LIOK
P ’ TpesKd, 13 Ay https://m.eds00.ru/863f5a50
OKPY>KHOCTH
1 I'eomeTprdeckas BeposSTHOCTh. CilydaliHBI BBIOOP TOUKH 1 bubnnorexa [HOK

13 (PUTyphI HA TUIOCKOCTH, U3 OTPE3Ka, U3 JIyTH

https://m.edsoo.ru/863f5bfe
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OKPYKHOCTH

I'eomerpuyeckas BeposTHOCTh. CiydailHBII BBIOOP TOUKH

bubnunorexa 1HOK

12
13 GUTyphI Ha TUIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH hitps://m.edsoo.r/863f52 10
13 Ucnbitanue. Yenex u Heynada. Cepust HCTIBITAHUHN J10 bubmmnorexa [{OK
IIepBOro ycrnexa https://m.edsoo.ru/863f6162
14 Ucnbitanue. Yenex n Heynaya. Cepusi ICTIBITAHUN 10 bub6nunorexa 1HOK
IIEpBOIo ycnexa https://m.edsoo.ru/86316356
15 Ucnebitanue. Yenex u Heynaya. Cepusi ICTIBITAHUN 710
MEPBOTO ycrexa
16 Ucnpiranus bepuynnu. BepostHocTH COOBITHIT B cepum bubmmnorexa [{OK
WcnbITanuil bepHynim https://m.edsoo.ru/863f64d2
7 Ucnbitanus bepuynnu. BepositHocTr coObITHH B cepun bubanorexka LHOK
ucnpITaHuil bepHym https://m.edsoo.ru/863f6680
bubnunorexa 1HOK
18 Ipa eckast pabota "HcnbiTa be "
barcieckait pabot HPITAHILT BEpHyILIH https://m.edsoo.ru/863f67de
19 CrnydaifHast BeJIMYMHA U pacrpejielieHue BeposiTHOCTEN Bubmmorexa TIOK
Y pactipel P https://m.edsoo.ru/863f6b44
20 MaremaTrnueckoe OKUJIaHue U TUCTIEPCHUS CITydatHOM bubmorexa 1IOK
BEJTUYHMHBI https://m.edsoo.ru/863f6da6
1 [Ipumepsl MaTEMAaTUYECKOTO OKUIAHUS KaK bubnnorexa [HOK
TEOPETHUYECKOTO CPETHETO 3HAUCHHUS BETMINHBI https://m.eds00.ru/863f6{86
22 [TonsiTrie 0 3akoHEe OOJIBIIMX YHCET buonroreia LOK
https://m.edsoo.1u/863f72c4
23 W3smepenne BeposiTHOCTEN C MOMOIIbIO YacTOT Bubmmorexa TIOK
P P B https://m.edso0o.ru/863f7652
24 [Ipumenenue 3akoHa OOJBIINUX YHUCEI bubnroreia HOK

https://m.edsoo.rm/863f7116
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75 O06o00mienue, cucrematu3anus 3Hanuil. [IpeacraBnenne 1 bubanorexka LHOK
aHHBIX https://m.eds0o.ru/863f783¢
%6 O06o00uieHue, cucreMaTn3anus 3HaHui. OnucarenbHas 1
CTaTHCTHKA
27 O60061menue, cuctemarusanus 3HaHui. [Ipencrasnenue 1 bubanoreka LHOK
JNaHHbIX. OnucaTenpHas CTaTUCTHKA https://m.edsoo.ru/863f893a
28 O06001menune, cuctemMaTH3alys 3HaHuii. BeposaTHOCTh 1 bub6nunorexa 1HOK
CIIy4aiiHOTO COOBITHS https://m.edsoo.ru/863f7ade
29 O06001menue, cuctemMaTH3alys 3HaHuii. BeposaTHOCTh 1 bubanorexka LHOK
CIIy4aiiHOTO COOBITHS. DJIEMEHTHl KOMOMHATOPUKU https://m.edso0.ru/863f7¢9c
30 O0001eHue, cucTeMaTH3alys 3HAaHUH. JJICMEHTBI ! bubanorexa 1TOK
KOMOWHATOPHUKH https://m.edsoo.ru/863f7e54
31 O000611eH1E, CUCTEMATH3ALMS 3HAHUN. DJIEMEHTEI 1 bubnumorexa 1HOK
koMOuHatopuky. Ciry4yailHble BETMYUHbI M PacIpe/ieIeHUs https://m.eds00.ru/863f8408
3 O60061menue, cuctemarusanus 3HaHui. CiayyaiiHbie | bubmmnorexa [TOK
BEJIMYMHBI U PACIIPENEIECHUS https://m.edsoo.ru/863f861a
33 Urorosas koHTpodbHas paboTa 1 bubnmorexa TIOK
https://m.edsoo.ru/863f8b56
34 O00011eHre, cUCTEMATH3AlM 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

Kon .
DOBEDSIEMOLo IIpoBepsieMble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOM
poBep o0pa3zoBaTe/IbHOH NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHUsA
pe3yJabTara
5 BeposaTHOCTE 1 cCTaTUCTHKA
YuraTh HHPOPMALIUIO, IPECTABICHHYIO B TA0IMIIAX, HA AUAarpaMMax,
5.1 MpEeICTaBIATh  JaHHble B BUAe TaONMl, CTPOUTH  JHarpaMMbl
(cronbukoBbIe (CTONIOUYATHIC) U KPYTOBBIE) 10 MAacCHBaM 3HAYCHUUN
OnuceiBaTh ¥ HMHTEPIPETUPOBATh  pPEAIbHBIE YHCIOBBIE JaHHBIE,
52
npeACTaBIeHHbIC B Ta0iIMIaX, HA AWarpaMMax, rpaukax
HUcnonb3oBatk JUIs OTIMCAHHUS JTAHHBIX CTaTUCTUYECKHE
53 XapaKTePUCTUKH: CpEAHEE apuPpMETHIECKOE, MeInaHa, HanOoJIbIlee U
HauMEHbIIIee 3HAYCHUSI, pa3Max
Nmets mpencTaBieHue O cilydyailHOW M3MEHYMBOCTH Ha MpUMeEpax LeH,
54 (U3MUECKUX ~ BEIWYMH,  AHTPOIIOMETPHUYECKUX JAHHBIX,  HUMETh
TPEJICTABICHUE O CTATUCTUYECKON YCTOWYNBOCTH
Kon .
HpOBEPSIEMOro IIpoBepsieMble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOI0 001Iero 00pa3oBaHUsA
pe3ysabTara
5 BeposTHOCTE 1 cCTaTUCTHKA
W3Bnekats u npeoOpa3oBbIBaTh MHPOPMAIIHIO, MIPEICTABICHHYIO B BUC
5.1 TabnuL, auarpamm, rpadukoB, IPEACTABIATh JAHHbIE B BHUJE
TaOJIUI, AUarpaMM, TrpaduKoB
OnucelBaTh JaHHBIE C TIOMOLIBK)  CTATUCTHUYECKUX IOKAa3aTeNeH:
52 CpEeIHUX 3HAYEHWH M Mep pacceuBaHus (pa3Mmax, AMCIEPCHs U
CTaH/IapTHOE OTKJIOHEHUE)
3 HaxonuTh 4acTOTHI YUCIIOBBIX 3HAUYEHHUH M YacTOTHI COOBITHH, B TOM
5.
YHCIIe IO pe3yIbTaTaM H3MEPEHUI 1 HAOTFOICHUIA




54

HaxomuTe BEpOSITHOCTH  CIy4alHBIX COOBITMH B  OMBITaxX, 3HAs
BEPOATHOCTU DJICMCHTAPHBIX CO6I:ITI/II>1, B TOM YHCIIC B OIIbITaX C

PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITHSIMU

55

Hcnons3oBath rpadugeckue MOJIEIIH: TIEpEBO CIIy4aliHOTO

SKCIEPUMEHTA, harpamMmbl DWUJiepa, YUCIIOBas MpsiMast

5.6

OHCpHpOBaTB IOHATHUAMUK. MHOXCCTBO, IIOAMHOXCCTBO, BBbIIIOJHATH
OIcpanru HaJl MHOXCCTBAMU: O6’belII/IHCHI/I€, NEPECCUCHUEC, NOIMOJTHCHUC,
NEPCHUCIIATD 3JICMCHTBI MHOXKCCTB, IPUMCHATDH CBOMCTBA

MHOXXECTB

5.7

Hcnonp3oBate rpaduyeckoe mpeacTaBIeHHE MHOXKECTB U CBS3EH
MEX]Ty HUMH JIJIsl OMUCAHMS TIPOIIECCOB U SIBJICHHIA, B TOM YHCIIE IPU

pelIeHnH! 3a1a4 U3 JPyTruX y4eOHBIX MPEIMETOB H KypCOB

9 KJTIACC

Kon
MPOBEPAEMOr0
pe3yabTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA

5

BepogaTrHOoCTh M cTaTHCTHKA

5.1

W3Bnekats U npeoOpa3oBbIBaTh MHPOPMAIUIO, MPEICTABICHHYIO B
pPa3IMYHBIX HMCTOYHMKAX B BHJAE TaONMI, AMArpaMM, IpaduKoB,

OpCACTaBJIATb JaHHBIC B BUAC Ta6J'H/ILI, Auarpamm, I‘pa(bI/IKOB

52

Pemrats 3aa4 OpraHUu30BaHHBIM nepe60p0M BAapHUaHTOB, @ TAKXEC C

HUCIIOJIb30BAHHUEM KOM6I/IHaTOpHI:IX npaBuJl 1 MCTOOOB

53

Wcnonb3oBaTh OIIMCATCJIBHBIC XapPaKTCPUCTUKU JJIA MacCCHUBOB
YHUCJIOBBIX JAaHHBIX, B TOM YHCJIC Cp€aAHUC 3HAYCHHA U MCPLbI

paccerBaHUs

54

HaXOILI/ITL YacTOTHI 3HAYCHUH M YaCTOTHI CO6I)ITI/I$I, B TOM 4YHCIIC

MOJIB3YSICh PE3yJbTaTaMH TPOBEACHHBIX U3MEPCHUI W HAOJIOICHUIA

5.5

HaxomuTh BEpOATHOCTH CIy4ailHbIX COOBITHH B H3Y4YEHHBIX OIBITAX, B
TOM YHCJIE B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHAMH,
B CEpUAX MCIBITAHUN [0 IEPBOIO YCIEXa, B CEpUAX

vcnpiTannil bepHymm

5.6

WNmerts mpezncTaBieHre O ClIy4yallHOW BEJMYMHE U O pacHpeesIeHun




BEPOSATHOCTEMN

5.7

Hwmets mpencraBieHne O 3aKOHE OOJBIINX YHCEN KaK O IPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH WM O POJIM 3aKOHA

OOJIBIIMX YUCEI B IPUPOJIE U OOIIECTBE




HHPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUA

7 KITIACC
Kon IIpoBepsieMbIi 3JIEMEHT COMEPKAHMUS
5 BeposTHOCTh 1 cTaTHCTHKA
[IpencraBinenue naHHBIX B BUAE TaOJHIl, Iuarpamm, rpapukoB. 3aroiHEHUE
Ta0JIMIl, YTEHHWE W TIOCTPOEHWE auarpamMM (CTOIOMKOBBIX (CTONOYATHIX) W
5.1 KpYroBbIX). UTeHne rpaukoB peaabHBIX MpOoLeccoB. M3Bieuenne nHpopManuu
U3 JuarpaMM W TaOJHIl, UCTIOJIB30BAaHUE W MHTEPIpPETaIUs
JTAaHHBIX
OmnucaTenpHash CTAaTUCTHKA: CpeAHEe apHU(PMeTHUecKoe, MeauaHa, pa3max,
52 HauOoJbllIee U HAUMEHbIee 3HaUeHNs Ha0opa YUCIIOBbIX JaHHBIX. [Iprmepsl
CIy4ailHON M3MEHYMBOCTH
CrydaifHpI DKCIIEPUMEHT (OIBIT) U Cily4yaiiHOoe coObiThe. BeposiTHOCTh U
53 gacTtoTa. Posib MasoBEpOSATHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHI B
npupoJie U B oduiecTse. MoHeTa 1 urpajibHas KOCTb B TEOPHH BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepmuHbl. Yucio pédep u cymMMapHas CTeleHb
54 BepmuH. [Ipencrasienue o cesaznoctu rpada. Lenu u mukisl. [Iytu B rpadax.
. O6xon rpada (siimepoB myth). IIpencraBmenue 00
opueHTHpOoBaHHOM Tpade. Pemenne 3amay ¢ moMoIpo rpagos
8 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COJEPKAHUS
5 BeposATHOCTE U cTaTUCTHKA
5.1 [IpencraBinenne AaHHBIX B BHAE TAOJUI], AHarpaMM, rpadukoB
5o MHOXecTBO,  3JIEeMEHT  MHOXKECTBa,  MHOAMHOXecTBO.  Omepauuu  Haj
' MHOKECTBaMU: 00bEIUHEHHE, MEepeceyeHre, TOMOTHEHNE
53 CaolicTBa omepanuii HaJi MHOXKECTBaAMU: MEPEMECTUTEIHLHOE, COUeTaTeIbHOE,
' pacnpenenuTenbHOe, BKIIOYCHUS
54 Hcnonp3oBanue rpauueckoro IMpeaCTaBICHUS MHOXECTB Ul OMHCAHUS
' peaNbHBIX MPOLECCOB U SIBICHUHN, MPU PELICHUH 3a/a4.
55 W3mepenune paccenBanusi JaHHBIX. Jlucnepcusi U CTaHIapTHOE OTKJIOHEHUE




YHCIOBBIX HabopoB. JlmarpamMma paccenBaHUs

DOneMeHTapHble  COOBITHS ~ ciydailHOro ombita. CryyaiiHble  COOBITHS.

BGPO}ITHOCTI/I coOpiTiii. OTEBITEL € PAaBHOBO3MOXHBIMH  DJICMCHTAPHBIMU

>0 coObiTisiMu.  Crydaiinelii  BbIOOp. CBS3b MEXAYy MaJOBEPOSTHBIMA U
MPAKTHUYECKHU JTOCTOBEPHBIMU COOBITHSIMH B TIPUPOE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J1epeBbEB: €IUHCTBEHHOCTb IIyTH, CYLIECTBOBAHUE
5.7 BHCSYEH BEPIIMHBI, CBSA3b MEXK/Ty YUCIIOM BEPIIHH U 9ncioM péoep. [IpaBuio
yMHOXeHHs. Perienue 3agad ¢ momomibio rpados
[IporuBomonoxueie  coObiTusA.  Jmarpamma  Ditnepa. OObenuHeHHEe U
5.8 nepeceueHue  coObITHd. HecoBmecTHbie  coObITHS. DopMyna  CIOKEHHS
BEPOSATHOCTEMN
5.9 YcnoBHas BeposTHOCTh. [IpaBuio ymHOkeHus. HezaBucumbie cCOOBITHS
IIpencraBnenne  sKkcrepuMeHTa B BHUAE JepeBa. PemleHwe 3azad  Ha
5.10 HaXO0XJICHUE BEPOSATHOCTEN C MOMOLIBIO IepeBa CIIy4aliHOrO SKCIIEPUMEHTA,
nrarpaMm Oitiepa
9 KJIACC
Kon IIpoBepsieMbIil 3JI€eMEHT COMEPKAHMUS
5 BeposiTHOCTE 1 cTaTHCTHKA
[TpencraBieHne qaHHBIX B BUAE TaONHUII, AMArpaMM, Tpa(puKoOB, HHTEpIpETaIIHs
5.1 JaHHBIX. YTeHHe W MOCTpOeHHE TalNuI, AUarpamm, rpaMKoB IO peabHBIM
JTAHHBIM
52 [lepecTanoBku u (hakTopuai
53 CoueraHus ¥ YUCIO COYETAaHUM
54 Tpeyronpauk Ilackans. PemreHne 3aja4 ¢ MCIONB30BaHWEM KOMOMHATOPHKH
I'eomeTpudeckas BeposTHOCTh. CiydailHbIH BBIOOp TOYKM U3 (UTYpPHI Ha
> IUIOCKOCTH, U3 OTpe3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucnbrtanue. Yenex un Heynaya. Cepusi UCIBITaHUM 10 TIEPBOrO ycrexa
57 Cepust ucnpiTanuii bepHymnu. BeposTHOcTH COOBITUH B CepUU HCIIBITAaHUIMA
. Bepnynnu
5.8 CrnydaiiHasi BeTMUMHA U paclipesiesieHue BepOsITHOCTEHN
59 MaremaTtnueckoe — OoxkugaHue W gucnepcus. [Ipumepbl  MaTeMaTH4ecKoro
' OKUJaHMS KaK TEOPETUYECKOI0 CPEJHEro 3HAYEHMs BEJIMUHHBI




5.10

MaremaTiyeckoe OXHAAHWUE W AUCHEPCUS CIy4YallHOM BEJIMYHHBI «YHCIIO

YCIEXO0B B CepUH HcTIbITaHui bepHy

5.11

[Tonsitue 0 3akoHe OoybImIMX Ywced. M3MepeHHne BEpOSTHOCTEH C IOMOIIBIO

gacToT. Ponb 1 3HaueHne 3aKk0Ha OOJBIINX YHCEN B IPUPOJIE U 0OIIECTBE




HPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGPA3OBATEJIbHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOoBaHMs

IIposepsieMble TPeOOBAHMSA K NPEAMETHBIM Pe3y1bTAaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 001Iero
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBath MOHATUSIMHU: MHOXKECTBO, ITOJMHOXKECTBO, ONEPALIUU HAL
MHOXECTBAaMH; yMEHHUE ONEPUPOBAThH MOHATHAMHU: Tpad, CBSI3HBIN rpad, 1epeso,
IIUKJI, IPUMEHSTh UX MIPH PEIICHUH 33J[a4d; yMEHHE HCIOIb30BaTh Tpaduyeckoe
MPEJCTaBICHNE MHOXXECTB [UIS ONHCAHUSA PEaTbHBIX

MIPOLIECCOB U SIBIICHUH, IPU PEIICHNUH 33124 U3 IPYTHX YUeOHBIX IPEIMETOB

YMeHue omnepupoBaTh TMOHSATHSMH: OIpENelIeHHe, akCuoMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHUE PaclO3HAaBATh UCTUHHBIE U JIOKHBIE BBHICKA3bIBaHUS,
IPUBOJUTH IMPUMEPBl U  KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBaHMS ¥ OTPUIAHHS BBICKA3bIBAHUI

YMeHune onepupoBaTh MOHATHSAMUA: HATYpPaJbHOE YUCIO, MPOCTOE U COCTABHOE
YUCTIO, JETUMOCTh HATypaJIbHBIX YMCEIN, MPU3HAKU ACIUMOCTH, LIEIOE YUCIIO,
MOAYJb YHCIia, OOBIKHOBEHHAS APOOh M JecATUYHas ApoOb, CTAaHAAPTHBIN BUJ
quclia, palMOHAIBHOE YHCIO, HUpPpaIlMOHAIBHOE 4YHUCIO, apu(MeTndecKuit
KBaI[paTHHﬁ KOPE€Hb; YMCHHC BBIINIOJHATH ,ZICﬁCTBI/ISI C yucCjiaMu, CpaBHHUBATb U
YIOPSAOOYMBATh YKCIA, NPEACTABIATH YKCIA HAa KOOPAWHATHOW MIPSMOM,
OKpYIJISITh YHUCHA; YMEHUE JeNaTh NPUKUAKY U

OLICHKY PE3YyJIbTaTa BBIYMCICHUN

YMeHne onepupoBaTh MOHATHSIMH: CTENEHb C IEIbIM  IIOKa3aTeleM,
apuMeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOWIEH, ainreOpanueckas ApoOb,
TOJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJbIIEe €IUHUIIBI;
YMEHHUE BBINOJIHATH Pacy€Thl MO Gopmyiam, mpeoOpa3oBaHus LEbIX, APOOHO-
paliOHANBHBIX  BBIPAXEHWM W  BBIPAKEHUH C KOPHSAMH, pa3iOKEHHE
MHOT'OUYJIEHA HA MHOXHTEIH, B TOM YHUCIIE C UCIIOIb30BAHUEM

(dbopMyI1 pa3HOCTH KBAaAPATOB U KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATHUAMM: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM
MEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOH; yMeHue
pemiaTh JIMHEWHBIE W KBAJApaTHBIE YpaBHEHHs, JIPOOHO-pallMOHAIbHbIC
YpaBHEHUSI C OJHOW MEPEMEHHOM, CUCTEMBI NIBYX JHMHEWHBIX YpaBHEHUU,
JIMHEHHEBIC HECPABCHCTBA U UX CUCTEMbI, KBAAPATHLIC U ,ZIpO6HO—paHI/IOHa.HI>HBIC
HEpPaBEHCTBA C OJIHOM IEpPEMEHHOH, B TOM 4YHUCJIE NpPU PELICHUH 3aJad U3
APYyrux npeamMETOB u IMPAKTUYCCKHUX 3aaad, YMCHUC HUCIIOJIB30BAaTh
KOOPJIMHATHYIO MPSAMYI0 U KOOPAWHATHYIO IUIOCKOCTbH IS

n300pakeHUs pellieHn ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMmeHue onepupoBath MOHATHSAMH: (QYHKUMSA, Tpaduk QYHKUUH, HYIU
GYHKIIMHM, TPOMEXKYTKA 3HAKOMOCTOSHCTBA, MPOMEXKYTKHA BO3pacTaHUs,
yObIBaHUS, HamOOJbIIee ¥ HAWMEHbIIee 3HAuYeHUs (YHKIHUH, YyMEHHE
OIIEepPHUPOBATH MOHATUSAMHU: NPSAMasi PONOPIMOHATLHOCTb, JINHEHHAsT (QYyHKIHS,
KBaJpaTHyHas (QYHKUUS, OOpaTHas MPOMOPIHUOHAIBHOCTD,

napabosia, THrepooIa; yMEeHHE CTPOUTh Tpaduku (yHKIUH, HCIOIH30BATH
rpadUKi A ONpPENeNIeHUs] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, UIS




pelieHus 3a7a4 U3 APYrux y4eOHBIX MPEIMETOB M PEabHOM KU3HU; YMEHUE
BBIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEXIY BEIUYNHAMH

YMeHue onepupoBaTh MOHATHUAMU: MOCIEAOBATEIBHOCTD, apupMeTuyecKas 1
reoMeTpuyecKas MIPOrpECcCHH; yMEHHE HCIIOJIb30BaTh CBOIcTBa
MOCJIEI0BATENILHOCTEH, (OPMYJIBI CyMMBI M OOILIEr0 YieHa MPH PEIICHUU
3aJa4, B TOM 4YMCIE 3ajad M3 JAPYruX Y4eOHBIX INPEIMETOB M PEATbHOM
KHU3HU

YMeHue pemars 3a7aud pa3HbIX THIOB (B TOM YHUCJIE€ HAa MPOLEHTHI, 10JIU U
4acTH, ABW)KEHUE, PaldoTy, IIEHy TOBApOB M CTOUMOCTb IMOKYIOK M YCIYT,
HAJIOTH, 33JIa4M U3 00JIACTH YIPaBJICHUS JUUYHBIMUA U CEMEHHBIMU (PUHAHCAMM);
YMEHHE COCTaBJATh BBIPAKECHHS, YpPaBHEHHs, HEPAaBEHCTBA W CHUCTEMBI 10
YCIOBHIO 33/1a4YM, HMCCJIEIOBATh IOJyYCHHOE DELICHHEe U
OLIEHUBATh MPABJONOJO00OHOCTh MOJYYEHHBIX PE3YyIbTAaTOB

YMeHue omnepupoBaTh MOHATUSAMH: (UTYpa, TOYKA, OTPE3OK, MpsMasi, Jyd,
JOMaHas, YroJ, MHOTOYTOJIbHUK, TpPEYroJbHHK, pPaBHOOCAPECHHBIA H
PaBHOCTOPOHHUH TPEYTOJIbHUKH, TPSMOYTOJIBHBIA TPEYrOJIbHUK, MeEIuaHa,
OMCCEKTpUCAa M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOIBHUK, MapajlieiorpaMM,
poMO, TIPSIMOYTOJIFHHK, KBaapaT, TPaIelus; OKPy>KHOCTb, KPYT, KacaTeJIbHas;
3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHE peliaTh 3aladd, B
TOM YHCJIe M3 MOBCEJHCBHOW JKU3HH, HA HAXOXKICHHE

rEOMETPHUYCCKMX BEJIUYMH C NPUMEHEHHEM H3YYEHHBIX CBOWCTB (QUTYp U
(baxToB

10

YMeHue  omepupoBaTh — HOHSATHSIMHU:  pPaBEHCTBO  (uryp, paBeHCTBO
TPEYrOJIbHUKOB; MApPAJJICIbHOCTh W MEePHNEHAMKYJISIPHOCTh MPSAMBIX, YIo
MEXy TpPSIMBIMH, MEPIECHIUKYJIAP, HAKIOHHAsA, MPOEKIMs, nmoaodue ¢uryp,
MoI00HbIE TPEYTOJbHUKH, CUMMETPHSI OTHOCUTEIBHO TOYKH M TPSMOMH;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETpUIO U mopodue  uryp,
NapauIeIbHOCTh U MEPIEHINKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUDE

11

YMeHue onepupoBarh MNOHATHSIMM: JUIMHA, PACCTOSIHUE, YroJl (BeJIMYMHA yTJa,
CHUHYC M KOCHHYC yTJja TpeyroJIbHUKa), IJI0UIa/lb; YMEHUE OILIEHUBATh pPa3Mephl
MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHUE MPUMEHSATH (OPMYJIIbI
MepuMeTpa W TUIOMAANM MHOTOYTOJBHHUKOB, JUTMHBI OKPY>KHOCTH ¥ TUIOIIAIH
Kpyra, oObeMa TpsSMOYTOJbHOTO MapajUieNieNueaa; YMEHHE IPHUMEHSThH
MIPU3HAKU PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB

TpeyroipHHKa, Teopemy [Iudaropa, TpPUroHOMETPHUYECKHE COOTHOLICHUS ISt
BBIUMCJICHUS JUIMH, PAaCCTOSHUH, IITOAAeH

12

YMeHune n3o0paxarsb miIockue (GUrypsl 1 ©X KOMOWHAIMU, TPOCTPAHCTBEHHbIE
¢Gurypel oT pykH, C MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEZCTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY

OIUCAHUIO

13

YMeHne omnepupoBaTh TOHSATHUSMHU: TPSMOYTOJbHAs CHCTEMa KOOpIMHAT;
KOOpJMHATHI TOYKH, BEKTOP, CyMMa BEKTOpPOB, IMPOU3BEICHHWE BEKTOpa Ha
YHUCJIO, CKASIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHE MCIOIb30BaTh BEKTOPHI U
KOOPJUHATHI /ISl TIPE/ICTABIICHUS TAHHBIX W PEIICHUs 3aj]ad, B

TOM YHCIIE U3 IPYTHX YICOHBIX IPEIMETOB M PEATbHON JKU3HU

14

YMeHne omnepupoBaTh MOHATHUSIMH: CTOJIOHWKOBBIE M KPYTOBBIC JHATPaMMBI,
TaOIUIBI, cpeaHee apupMeTHYecKoe, MeauaHa, HanOonblllee ¥ HaUMEHbIIEES
3Ha4YeHHs,  pa3Max  YUCJIOBOTO  Habopa;  yMEHHE  H3BJIEKaTh,
HMHTEPIIPETUPOBATH M MMPEOOPA30BhIBATH HH(DOPMAIIHIO, TIPEICTABICHHYIO B




TabIHMIaX W Ha JUarpaMMmax, OTPa)Karollyl0 CBOWCTBA M XapaKTEPHCTHKH
pealibHbIX TMPOILIECCOB M SBJICHUI; yMEHHE paclo3HaBaTh H3MEHYMBbHIE
BEJIMYMHBI B OKPYKAIOIIEM MUDPE

15

YMeHne  onepupoBaTh  MOHITHSAMH:  CIY4YalHBIA  OMBIT  (CITyYaiHBIN
OKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA WCXOM) CIIYYaiiHOTO
OMbITA, CIlydyailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAUTh
BEPOATHOCTU  CIY4YallHBIX COOBITUM B ONbITAX C PaBHOBO3MOXKHBIMH
DJIIEMEHTAapHBIMH  COOBITUSIMH;  yMEHHME  pelllaTh  3aJaud  METOJ0M
OpPraHM30BAaHHOTO TIepedopa M C HCHOJIb30BAaHUEM TMIPAaBHJIA YMHOXKCHHUS;
YMEHHE OIIEHWBATh BEPOSTHOCTH PEATbHBIX COOBITUH W SBIICHUH, TOHUMATh
POJIb MPAKTUYECKU JIOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHH B OKpPY’KaIOLIEM
MUpPE W B JKU3HH; 3HAKOMCTBO C TIIOHSTHEM HE3aBUCHUMBIX COOBITHIL;
3HAKOMCTBO C 3aKOHOM OOJIbIIMX YHUCENl U €ro

POJIBIO B MACCOBBIX SIBJICHUSAX

16

YMenue BBI6I/IpaTB HO,Z[XOI[)IH_II/Iﬁ H3y‘I6HHBII>'I MCTOA I PCHICHUA 3aJadvu,
MNPHUBOAUTDH NPUMCPBI MATCMATUICCKHUX SaKOHOMepHOCTeﬁ B MMpHUPOAC U )XU3HU,
pacrio3HaBaTb IPOABJICHUC 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, OIIMCbIBATbH
OTACJIBHBIC BbIAAIOMIUECA PE3YJIbTAThl, IOJYUCHHBIC B XOIC

pa3BUTHUA MATEMATUKW KaK HayKW, MNPUBOJUTL IMPUMEPBI MATEMAaTUYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTCUYCCTBCHHOM U BC@MHpHOfI HCTOPUU




INEPEYEHD OJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Kox
1

I[IpoBepsieMblii 3JIEMEHT COJEPKAHUA
Yycira ¥ BEIYUCICHUS

1.1

HaTypaJ'IBHI:Ie H LOCJIbIC YHCa. HpI/IBHaKI/I JACIIMMOCTH ILCJIBIX YHUCCII

OOLIKHOBEHHEIE U JACCATUYIHBIC I[pO6I/I, IMPOLCHTHI, OEeCKOHEYHEIE NEpUOAUICCKUC

1.2 Apobu

1.3 Panmonansubie uncna. ApupMeTHUECKUEe ONEepaluyd ¢ PalUOHAIBHBIMUA YHCIAMU
JleiictBuTenbHbple  uYucia.  ApudmMeTHueckue — omepanuu ¢ JACHCTBUTEIbHBIMH

L4 YHUCIIAMU

15 [Tpubmmkénnsie BBIMMCICHKA, TpABHVA OKPYTUCHHA, MpHKAMKa M OLCHKA
pe3yJibTaTa BhIYMCICHUI

2 AnreOpanvecKue BBIPAKCHHS

2.1 BykBeHHbIE BhIpaKCHHS (BBIPAKCHHS C TICPEMEHHBIMH)
Crenenp ¢ nenbiM nokasareiaeM. CTeneHb ¢ palMOHAIBHBIM I1OKA3aTEIEM.

2.2 CBoiicTBa cTeneHn

23 MHorouneHsl

24 Anrebpandeckasi 1poOb
ApudmeTnuecknii KOpeHb HaTypaIbHOM cTeneHu. JlelicTBUS ¢ apuMETHIECKUMU

23 KOPHSIMHM HaTypaJbHOMN CTENIEHU

3 VYpaBHEHHS 1 HEpAaBEHCTBA
Lenmsle u ApoOHO-panioHadbHBIE — ypaBHEeHHS. CHCTeMBI M COBOKYITHOCTH

31 YpaBHEHUI
Henbie u apoOHO-panyoHaibHBIE  HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH

3.2 HEpaBEHCTB

33 Pemienne TexkcToBbIX 3amady

4 UuncnoBsle MOCIEN0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCIIEN0BATEILHOCTEN

4.2 Apudmernueckas U reoMeTpudeckas nmporpeccurd. Gopmyiia CIOKHBIX MPOICHTOB

5 OYHKIUH
Oynkuud, cnocoOwl 3aganus pynkuuu. ['paduk ¢pynkmun. O61acTs onpeneneHus u
MHOXecTBO 3HaueHui (yHkiuu. Hymu ¢gynkiun. [IpomMexxyTku 3HaKONOCTOSIHCTBA.

5.1 [IpomMexxyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl M MHHUMYMBI — (YHKITUH.
HauGonpimee w HauMmeHblllee 3HA4YCHHWE (QYHKIMH Ha
MIPOMEKYTKE

6 Koopaunats! Ha IpsIMOH U MJIOCKOCTH

6.1 KoopauHatHas mpsmas

6.2 JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTU

7 I'eomerpus

7.1 I'eomeTpuyeckue Gurypsl u ¥X CBOHWCTBA

7.2 TpeyrompHHUK

7.3 MHOroyrojasHUK!




7.4

OKpY>KHOCTb U KpYyT

7.5 W3mepenne reoMeTpuueCcKuX BEJMUYHH
7.6 BekToph! Ha TT0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTE
8.3 KombunaTopuka
8.4 MHosxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

» Anrebpa, 9 kimace/ Maxkapsrues FO.H., Munmiok H.I'., Hermkos K.U. u npyrue,
AxrmmmonepHoe o0miectBo «M3aarensctBo «lIpocBemenne»
 ['eomerpus, 7-9 knaccel/ Atanacsa JI.C., Byty3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienue

METOANUYECKHUE MATEPHUAJIbBI IJI5S1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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