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MNOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB M CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHSI Ha YPOBHE CPEIHETO 001Iero oopasoBaHus. Y YeOHbIM Kypc MpeiHa3HAuYeH
Uit popMupoBaHUS y 00YYaIOLIUXCSl CTAaTUCTUYECKOM KYJIbTYphl M MOHUMaHUS
PO TEOPUH BEPOSTHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMUH U TmporieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
NPEACTABICHUS] OOYYaIOIIMUXCA O METOJaX MCCIEHOBaHUS W3MEHYMBOIO MUDA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKUX METOJ/IOB
IIO3HAHMA KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAay4YHOIO
MHUPOBO33PEHUS.

CopepkaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIUX MATEMATHUYECKUX MOJIEIISX, UCIIOIb3YyEMBbIX
JUTSI OITCaHUS aHTPOIIOMETPUUECKUX U JeMOrpahuyeCcKUX BEIMYUH, TOTPEITHOCTEN
B pa3IMUHBIE POJA U3MEPEHUSX, IITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIICHUH U ITPOLIECCOB B 00111€CTBE. Y YeOHBII
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TAKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT anmnapaT aHajiu3a OOJbIIMX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHA OOJBIIMX
yucen — (PYHIaMEHTAJbHOTO 3aKOHAa MPUPOAbI, MMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBEeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTP M CcTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBIH KypC BKJIOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JIsl TOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOTrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxanue muHuM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KMT OCHOBOM
Uist popMUpOBaHUSl MPEACTABIECHUN O PACTIPECTICHUH BEPOSTHOCTEM MEXKIY
3HAQYEHUSMHM CIIyYalHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN



3aHMMaeT HW3YYeHHE TEeOMETPUYECKOr0 M OWHOMHAIBHOTO paclpeAesieHud u
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHUSM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPpPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTH D3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/HMarpaMMbl pacCEenBaHUs», N3yYEHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U TEOMETPUH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HAaKOMJICHHE C pacipeacicHueM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJIECHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» Ha yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B HenemIo).

CBSI3b C PABOYEM TIPOI'PAMMOM BOCITUTAHUS HIKOJIBI

Peanuzamuss BOCIHMTATENBHOTO TOTCHIIMANA YPOKOB BEPOATHOCTH M
CTaTUCTUKNA (YpOUHOW JEATEIBHOCTH, ayAWTOPHBIX 3aHATHH B  paMKax
MaKCHUMAaJIbHO JOIMYCTUMOM y4eOHOW Harpy3KH) MpeaycMaTpUBaeT:

- MakCHMMajJbHOC HCIIOJb30BAaHHE  BOCIHTATCIBHBIX  BO3MOXKHOCTCH
collepKaHusi ypoKOB Juisi  (OPMHUPOBAHUSA Y OOYYAIOIMIMXCS POCCHUHUCKHX
TPAJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COITMOKYJIBTYPHBIX IICHHOCTEH,
POCCUHCKOTO MCTOPHYECKOTO CO3HAHUS HA OCHOBE MCTOPHUYCCKOTO MPOCBEIICHUS;
moa00p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aJaHUM, BCIOMOTATEIbHBIX
MaTepHaioB, TPOOJIEMHBIX CUTYAIHH JIJIs1 00CYKICHHI;

- BKJIIOUYCHHE B COJIEPKAHUE YPOKOB IIEJIEBBIX OPHUEHTHUPOB PE3yJIbTATOB
BOCITUTAHUs, UX YUET B ONPECIICHUH BOCIIUTATEIHHBIX 3a/1a4 YPOKOB, 3aHSITHIA,

- BBIOOp METOJOB, METOAMK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCITMTATEILHOE
BO3JICHCTBHE HA JINUHOCTHh B COOTBETCTBHH C BOCIUTATEIIEHBIM UICATIOM, LICIBIO U
3alayaMyd  BOCHHUTAHUS, IIEJICBBIMA OpPHUEHTHpPAMHU pPe3yJbTaTOB BOCIHTAHUS;
peaau3alnio MPUOPHUTETA BOCIIUTAHUS B YICOHON JACATEIHBHOCTH;



- TpUBICYCHHE BHUMAaHUS OOYYalOMMXCA K LIEHHOCTHOMY AacCHEeKTy
U3y4aeMbIX Ha YpOKax IMpEeAMETOB, SBICHUM M COOBITHI, WHULIIMUPOBAHHE
0OCY’KII€HUM, BBICKa3bIBAaHUII CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTIO
OTHOILIEHUS K NU3Y4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIaM;

- IPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOM pabOThl — MHTEIIEKTYAJIbHBIX,
CTUMYJIMPYIOIIHUX O3HABATEJIbHYI0 MOTHBALIMIO, UTPOBBIX METOIMK, TUCKYCCHUH,
JAIOUIMX BO3MOYKHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHMBHOTO JMAJIOTa;
TPyHIOBOM paboThI, KOTOpask YUUT CTPOUTH OTHOILIEHUS U IeHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET PAa3BUTHUIO KPUTUYECKOTO MBIIILICHUS;

- moOyxaeHne oO0ydarommxcs CcoONI0aTh HOPMBI TOBEACHHUSA, IMpaBUia
OOIIEHHS CO CBEPCTHUKAMU U MeIarorniecKuMH pabOTHUKAMHU, COOTBETCTBYIOIINE
YKJIaJly IIKOJBbI, YCTAHOBIIEHUE U MOAJEPKKY JOOPOKEIATEIbHON aTMOC(hEPHL;

- OpraHu3ali0 HACTaBHUYECTBA MOTHMBHUPOBAHHBIX W JPYAUPOBAHHBIX
oOyuJaroluxcs HaJ HEYCIEBaIOIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C 0COOBIMU
o0pa3oBaTeNbHBIMU  MOTPEOHOCTAMM, JAIOUIET0 OOydYaloUMCS  COLMAJIbHO
3HaYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILY;

- MHULUUUPOBAHWE U MOJACPKKY HCCIEAOBATEIbCKON JEATEIBHOCTH
oOyJaroluxcs, IUIAHUPOBAHUE U BBINOJHEHHE WHIAMBUAYAIbHBIX U TIPYIIOBBIX
IIPOEKTOB BOCIUTATEIbHON HAPaBIE€HHOCTH.

Pe3ynbrarhl eMHCTBA Y4EOHOM M BOCIIUTATENBHOM JEATEIIbHOCTH OTPAXKEHBI
B pazjzerne paboueid nmporpaMMbl «JIMYHOCTHBIE PE3YNIBTATHl U3YUYEHHUS] y4EOHOTrO
Kypca «BeposTHOCTh U CTaTHCTHKA» Ha YPOBHE OCHOBHOTI'O O0ILIEro 00pa30BaHUs ».



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEepOSTHOCTH COOBITHH. CTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HajJ COOBITHSMU: NepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaiftHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeielieHHe JAByX CIy4YalHbIX BeaUM4MH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4dalHBIX BEJIMYMH. MaremMatnueckoe  OXuJaHue
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
O’KMJIAHUE TPOU3BEACHUS U TUCIIEPCUSI CYMMBI HE3aBUCUMBIX CITyYalHBIX BEJTUYHUH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO paCHpeesICHUS.
Jucnepcnst 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.



HepasenctBo YeOnimeéBa. Teopema UebnimeBa. Teopema bepuymmu. 3akon
OonpmMX  uyucen.  BblOOpouHBId  MeTOH — HccaeAoBaHWil.  BeiOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeesieHus. PaBHOMEpHOE paclpelereHue U €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIHA INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
NpUBOASIIKE K pactpenenenuto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOJEHHMS  JABYX  BEIMYMH. BbpIOOpOUHBIH
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHHA, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTo M 0€30MacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpILIaTh OCO3HAHHBIM BHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH M  IPEOOpPa30OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMUA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3ala4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1aui, BEIOMPATh CIIOCO0 peleHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBaTHCs, 00CYkKIaTh MPOIIECC U PE3yNIbTaT PabOThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpEeceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJIB30BATh AHArpaMMbl
Oiinepa, KOOPIAMHATHYIO MPSIMYIO JJI PELISHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEPUPOBATH MOHATUSIMU: YCIOBHASI BEPOSATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JEPEBO  CIy4allHOrO  HSKCIEPUMEHTA, HaXOIUTh
BEPOSITHOCTH COOBITUN C TOMOIIBIO TpaBWjIa YMHOXEHUS, JEpeBa CIIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMyNy MOJHOW BeposiTHocTH, (opmyny baiieca mpu
pelieHun 3a7ad, OINpENeNsITh HE3aBUCUMOCTh COOBITHMH 1O QopMysie U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

MPUMEHSATh W3yYCHHBbIE KOMOWHATOpHBIC (OPMYNBI MJIsl TEPEUUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHue), ycrnex M Heyjlaya, HEe3aBUCHUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCTIBITAHUM JI0 IEPBOTO ycrexa, B Cepuun
UCIIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CIIy4alHBIM BRIOOPOM W3 KOHEUHOMH
COBOKYITHOCTU;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHIATUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IUILy COBMECTHOTO PACIPENCIICHHS JIBYX CIy4ailHbIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITUYMHBI (pacnpeniesicHus), TPUMEHSITh CBONCTBA MAaTEMAaTHUECKOTO OXKUIAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacpeneneHus) NpU PEIICHUM 3a]lad, BBIYUCIATH JUCIEPCUI0 U CTaHJIapTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKH TI0 TAHHOW BHIOOPKE M OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHNBaTh BEPOSTHOCTH COOBITUIN W TIPOBEPSITH MPOCTEHUINNE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 DOnemMeHThl Teopun rpados 3 https://time4math.ru/egeprof
Cny4JaiiHBIE OIIBITHI, CIyYaiiHbIC COOBITHS U .
2 i . Y 3 https://time4math.ru/egeprof
BEPOATHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOXKEHUE U YMHOXKEHUE .
3 N Y 5 https://time4math.ru/egeprof
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumplie coObITHs
4 OneMeHTbl KOMOMHATOPUKH 4 1 https://time4math.ru/egeprof
Cepuu 1ocien10BaTeIbHbIX UCTIBITAHUH.
5 Wcnbrtanus bepaymm. CiaydaiiHelid BBIOOp 5 https://time4math.ru/egeprof
13 KOHEYHON COBOKYITHOCTH
6 Cry4aifHble BETMYUHBI M pacIpeIesICHUs 14 1 https://time4math.ru/egeprof
OBHLIEE KOJIMYECTBO YACOB I10 34 9 0

I[TPOTPAMME



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  TIpaktuseckue (undposbie)

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
3aKoH OOJIBIIMX YUCEeN https://time4math.ru/egeprof
DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH https://time4math.ru/egeprof
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), MoKa3aTebHOE U 4 https://time4math.ru/egeprof

HOpPMAaJIbHOE pacIpeieIeHUs
Pacnpenenenue Ilyaccona 2 https://time4math.ru/egeprof
CBs13b MeX1y Clly4allHBIMHM BEJTMYMHAMHU 6 https://time4math.ru/egeprof
O06o0011eHre U cucTeMaTU3alus 3HaHUN 11 1 https://time4math.ru/egeprof

OBIIEE KOJIMYECTBO YACOB I1O 34 1 0

I[TPOT'PAMME



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

I'pad, cBsa3ubIi Tpad,
1 MPEJCTABICHUE 3a/1a4H1 C 1 https://time4math.ru/egeprof
oMoIIkIo Tpada

Crenensp (BaJIGHTHOCTBD)
2 BepiuHsbl. [1yTh B rpade. Lenu u 1 https://time4math.ru/egeprof
IIUKJITBI

I'padsl Ha 1ockocTH. [lepeBo
pad Hlep 1 https://time4math.ru/egeprof

CJ'Iy‘IElfIHOFO 9KCIICPUMCHTA

CrnyyaitHble SKCIIEPUMEHTHI

OIIBITHI) U CJI afIHBIG CO6I)ITI/I${.
( ) yi 1 https://time4math.ru/eqgeprof

DneMeHTapHbIe COOBITUS
(ucxompl)

BeposiTHOCTB CitydaitHOTO

coObITHs. BeposiTHOCTH COOBITHIA )
1 https://time4math.ru/eqgeprof

B OMBITaX C PABHOBO3MOXHBIMH
AJI€MEHTapPHBIMUA COOBITUSIMHU

BepostHOCTE ciiydaitHOTO

coObITHs. BeposiTHOCTH COOBITHIA )
1 https://time4math.ru/eqgeprof

B OIIBITax C paBHOBO3MO>XHBIMHA

3JI€MEHTapPHBIMUA COOBITUSIMHU



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

[Tepeceuenue, 0ObeTMHEHE
MHO>KECTB U COOBITUH,
MIPOTUBOMNOJIOKHBIE COOBITHSL.
dopmyra cloxKeHus
BEPOATHOCTEM

VYcnoBHas BEPOSITHOCT.

YMHOXXEHUE BEpOATHOCTEM.
dopmyra yCIOBHOM BEpOSTHOCTU

https://time4math.ru/eqgeprof

https://time4math.ru/eqgeprof

VYciioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJiia YCIOBHOW BEPOSITHOCTH

https://time4math.ru/eqgeprof

10

11

dopmyra MoIHONH BepOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITHS

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

12

Komb6unaropHoe npasuio
YMHOKCHHA. HepeCTaHOBKI/I n
¢dakropuan

https://time4math.ru/eqgeprof

13

14

Uucno coueranuid. TpeyrojbHUK
ITackamns

®opmyna bunoma HproToHa

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

15

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"

https://time4math.ru/eqgeprof

16

bunapHbIl ClIy4alHBIM OIBIT
(ucmbITaHue), ycrex U Heyaaya.
HesaBucnmeblie ucneiranus. Cepust
HE3aBUCHUMBIX HCIIBITAHUN J10
IIEPBOTO yCIexa

https://time4math.ru/eqgeprof



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

17

Cepust HE3aBUCUMBIX UCTIBITAHUM
J10 TIEPBOT'O yCIIexa

https://time4math.ru/eqgeprof

18

19

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepuymm

Cry4aifHplii BRIOOp M3 KOHEUYHOMH
COBOKYITHOCTH

https://time4math.ru/egeprof

https://time4math.ru/egeprof

20

[IpakTuueckas pabora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TalJInI

https://time4math.ru/eqgeprof

21

Crnydaiinasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

https://time4math.ru/eqgeprof

22

23

24

Onepanuu HaJ CIly4ailHbIMU
BennuuHamu. [Ipumepst
pacnpenenenuil. bunapnas
Cly4aiiHasi BeJIMYMHA

FCOMeTpI/I‘leCKOC pacnpeaciiCHuc.
bunomuansHOE pacipeacieHue

MatemMaTudeckoe OXKUgaHue
CIIy4allHOU BEJINYHHBI.
CoBMecTHOE paclpeeneHue IByX
CIIy4alHBIX BEJINYUH

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

25

HesaBucnmeble cnyyaiinbie
Benn4rHbL. CBOMCTBA
MaTeMaTUYECKOr0 OXKUIAHUS.
MareMatnuyeckoe 0KHUIaHHE
OMHAPHOM ciTy4yaifHOW BETMUMHBI

https://time4math.ru/eqgeprof



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

26

MareMatuueckoe 0KHIaHHue
re€OMETPUUYECKOTO U
OMHOMUAIBHOTO PacIpe/ieIeHH

https://time4math.ru/eqgeprof

27

28

29

Hucnepcus u cTaHapTHOE
OTKJIOHCHHE

Jucnepcust OMHaApHOHN CITy4aitHOM
BeJIMUMHBI. CBOWMCTBA JUCIIEPCUU

MartemaTudecKkoe OXKUIaHue
IIPOU3BCACHUSA U NUCIICPCUA
CYMMBI HEC3aBUCHUMBIX CHy‘I&ﬁHBIX
BCINYNH

https://time4math.ru/eqgeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

30

[IpakTuueckas padbora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TalJInI

https://time4math.ru/eqgeprof

31

JHucnepcus OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

https://time4math.ru/eqgeprof

32

33

34

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

KonTtponbHast pabora Ne2:
"Ucneirannsa beprymm.
CrnyuaiiHble BEIMUUHBI U
pacnpeneneHus’”

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34



https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
e Tema ypoka Konrpoabnbie IIpakruueckue Aara tupposkie
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypen

Hepasencto YeOnimena. Teopema

1 YeoOnimeBa. Teopema bepuymiu. 1 https://time4math.ru/egeprof
3aK0H OOJIBIINX YHCET
Hepasencto YeOnimena. Teopema

2 YeoOnimeBa. Teopema bepuymmu. 1 https://time4math.ru/egeprof
3aKoH OONBIINX YHCET
HepasenctBo YebOnimena. Teopema

3 YeoOnimesa. Teopema bepryimm. 1 https://time4math.ru/egeprof
3aKoH OONBIINX YHCET
[IpakTuueckas pabora c

4 HCIIOJIb30BAaHUEM JJIEKTPOHHBIX 1 https://time4math.ru/egeprof
TaOIHIL

5 Br160opouHbIil METO icCeOBaHUN 1 https://time4math.ru/egeprof
I'enepanbHast COBOKYITHOCTb U
ciydaiiHas BHIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMU XapaKTEPUCTHKAMH.

6 OneHka cpeJHero U Jucnepcun 1 https://time4math.ru/egeprof
reHepaIbHOW COBOKYITHOCTH C
TTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

7 Petiepabiias COBOKYMHOCTS i 1 https://time4math.ru/egeprof

ciyyaitHas BbIOOpKa. 3HAKOMCTBO €



https://time4math.ru/egeprof
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https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof
https://time4math.ru/egeprof

BBEIOOPOYHBIMU XapaKTEPUCTHKAMH.
OueHka cpeiHero u JUCnepcuun
rE€HEPATIbHON COBOKYITHOCTH C
MTOMOIUIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

OneHuBaHue BEpOSTHOCTEN
cOOBITHH TIO BRIOOPKE

https://time4math.ru/eqgeprof

CratucTtuueckas runoresa.
[IpoBepka NpOCTEUIINX THIIOTES C
ITIOMOILIBIO CBOMCTB U3YYEHHBIX
pacrpeeneHui

https://time4math.ru/eqgeprof

10

11

12

13

Cratuctuyeckas runoresa.
[IpoBepka NpOCTEUIINX THIIOTES C
ITIOMOILIBIO CBOMCTB U3YYEHHBIX
pacrnpeneneHuit

[IpakTuueckas pabota ¢
MCIOJIb30BaHUEM DIIEKTPOHHBIX
Ta0IUIL

IIpuMeps! HepepBIBHBIX
CIIy4alHbIX Beln4yuH. OyHKIuUA
IIJIOTHOCTU BEPOSITHOCTH

PaBHOMEpHOE pactipeneneHue.
[Ipumepsl 3aa4, MPUBOAAIINX K
IOKa3aTeJIbHOMY U K HOPMaJIbHOMY
pacrpeeneHusIM

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

14

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paClIpCaACICHUA

https://time4math.ru/eqgeprof
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15

q)}IHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOI'O pacrpeaCiICHUA

https://time4math.ru/eqgeprof

16

ITocnenoBarenbHOCTh OMHOYHBIX
HE3aBUCUMBIX coObITHIL. [Tpumep
3a7a4M, IPUBOASLIEN K
pacupenenenuro Ilyaccona

https://time4math.ru/eqgeprof

17

18

19

[IpakTrueckas padoTa ¢
MCIIOJIb30BaHUEM JICKTPOHHBIX
Ta0JIHUII

KoBapuanus n1Byx cirydailHbIX
BennuuH. Koaddumnment
KOPPEIISIIII

CoBMecTHBIC HAOTIOIEHUS ABYX
BEJINYUH

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

20

21

22

Br16opounsiii ko duueHT
KOppesun

Paznuune Mex1y TMHENHON CBA3BIO
U IPUYUHHO-CIIEICTBEHHOU CBA3bIO

JInnelinas perpeccus

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

23

24

25

[IpakTuueckas pabora c
WCTIOJIH30BAHUEM JJIEKTPOHHBIX
TabInI

Hpel[CTaBJ'IeHI/IC JaHHBIX C
IIOMOIIBIO Ta6J'II/II_[ " Juarpamm,
OoIucaTcibHasA CTaTUCTUKA

OnbITEI C PaBHOBO3MOKHBIMU
QJICMCHTAapHbBIMU COOBITHSIMH

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

https://time4math.ru/eqgeprof
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26

Brrunciienue BeposiTHOCTEM
COOBITHH C IpUMEHEHUEM (HOPMYJT

https://time4math.ru/eqgeprof

27

Beruucnenue BepoaTHOCTEN
COOBITHI ¢ IPUMEHEHUEM
rpadMUecKux METOJIOB:
KOOpAMHATHAS NpsMasi, 1EPEBO,
JyarpaMmma Jusepa

https://time4math.ru/eqgeprof

28

29

Crny4daiiHble BETUYUHBI U
pacnpezeneHus
MaremaTHuecKoe 0KuaHue
CIIy4allHOU BEJIMYHUHbI

https://time4math.ru/egeprof

https://time4math.ru/egeprof

30

MaremMaTnueckoe 0KHIaHHe
CIIy4allHOU BEJIMYHUHbI

https://time4math.ru/eqgeprof

31

32

33

KonTponbnas pabora:
"BeposiTHOCTB M cTaTucTHKA"

Brruucnenue BeposiTHOCTEH
COOBITHH ¢ IpUMEHEeHHneM Gpopmyit
U rpadUUecKUX METO/I0B
Brrunciienue BeposiTHOCTEM
COOBITHH ¢ pUMEHEeHneM Gpopmyit
U rpadUUecKUX METO/I0B

https://time4math.ru/egeprof

https://time4math.ru/egeprof

https://time4math.ru/eqgeprof

34

CrydaiiHple BETUIUHBI U
pacnpenenenus. MaremaTuyeckoe
0KMJAHUE CIYYallHON BEJIMYHUHBI

https://time4math.ru/eqgeprof

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble peMeTHBIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: cpelaHee apudmermyeckoe, MeAWaHa,
HauOoJiblllee, HANMEHbBIIIEE 3HAYCHUE, Pa3MaX MAaCCHUBA YUCIIOBBIX IAHHBIX
OnepupoBaTh MOHATHUAMU: CITy4aiiHBIA HIKCIIEPUMEHT (OIIBIT) U cIy4yaiiHoe
coObITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXOJ) CIy4ailHOTro
6.3 OMBITa; HAXOJUTHh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXXHBIMU
CITy9aifHBIMU COOBITUSIMHU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CITy4YalHBIX KCIIEPUMEHTaX
Haxomute u ¢dopMynupoBaTth COOBITHS: TMEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
' [0JIb30BAThCA  JUarpamMmamu  Oiinepa U QOpMYJION  CIIOXKEHHUS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaTh TMOHATUSMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO MPaBHJIA YMHOXECHHS, C
MOMOIIIBIO IEPEBa CIYYaiHOTO OMbITA
6.6 [TpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHIATUSIMU: UCIIBITAHUE, HE3ABUCHMbIE UCIIBITAHUS, CEPUS
6.7 WCIIBITAaHUH, yCTIEX W HeyJadya; HaXOJAUTh BEPOSITHOCTH COOBITUN B CepUU
' HE3aBUCUMBIX HCHBITAHWM JO MEPBOr0 yClexa, HaXOAWTh BEPOSITHOCTU
coObITHI B cepuu uctibiTanuii bepuymnum
6.8 OnepupoBaTh TMOHATUSMH: CIydailHas BEJIMYMHA, paclpeiesieHHue
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUYEHUHW  CIIy4allHOM  BEJIMYMHBITIO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUUYCCKOIO OXHUAaHHA, T[IPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

52 BEJIMYMHBI, HAXOJUThb MAaTEeMaTHUYECKOE OXHJaHWE IO JaHHOMY
pacrpezeNeHUIo

5.3 HmeTpb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMaibHOM pacrpeeeHuu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpenacraBnenne maHHBIX C TOMOIIBI0 Tabaui, W amarpamMm. CpemHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAaWUMEHbBIIEE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB
CrnyuyaiiHple SKCHEpUMEHTHI (OMBITHI) W CIydyallHble COOBITHUSA. JJIEMEHTapHbIC
coObiTus (Mcxoxabl). BeposTHOCTh chywaiiHOro coObiTHs. Bau3ocTh YacToThIU
6.2 BEPOATHOCTH COOBITUN. CryyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
coObITUSIMU. BeposITHOCTH COOBITHI B OIBITAXC PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU
6.3 Oneparuu  HajJ COOBITUSAMH: TIepeceueHue, OOBEIUHEHHE, TPOTHUBOIIOJIOKHBIC
' coObITud. uarpammel Ditnepa. @opmyna caoxkeHus: BEpOSTHOCTEN
6.4 VcioBHas  BEPOSITHOCTh.  YMHOXKEHHE BEpoOsTHOCTEW. JlepeBo  ciiydailHOro
' skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 Komb6unaroproe mpaBuwino ymHOkeHHs. llepecranoBkn u Qakropuan. Ywucno
' coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HelotoHna
bunapusplii cnyuaiiHpli ONBIT (MCOBITAaHUE), YCIeX M Heynadya. HesaBucumbie
6.6 ucnbiTanusa. Cepusi HE3aBUCUMBIX UCHBITaHWM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymim
6.7 Crnydaiinas BenmuunHa. Pacnipenenenue BeposiTHOcTed. JlmarpamMma pacripesiesieHus..
) [Ipumeps! pactipeneneHunii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUSA
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl npuMeHEeHU MaTEMATHYECKOTO
51 OXXKHIaHHs, B TOM YHCJIC B 3aJadax H3 IOBCEIHCBHOW XKM3HH. MaTeMaTHUYSCKOE
' OXKHMJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuecKoe OKHJIaHUE CYMMBI
CIy4YailHBIX BEIUYMH. MaTeMaTH4eCcKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO pacIpe/ieICHHA
59 3akoH OOJIBIINX YHUCEN W €ro poJib B HayKe, MpUpoje U o0miecTBe. BrIOOpOUHBIN
' METO/ HCClIeIOBAaHUM




IIpuMepsl HENpEpBIBHBIX — CIydalHBIX BeauuuH. lloHATHe O IIIOTHOCTH
5.3 pacnpezenenus. 3afady, IPUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeAeIeHUN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK I10 MOJIYJO, palMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIIMAa npH peleHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUYECKast IPorpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIa, oopMa
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMbBI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAaHMYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢bu3znyeckuil CMBICT TPOU3BOJHON, NEpBOOOpa3Has, OMNPECIIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJAHYIO ISl MCCIEIOBaHUS (YHKUHUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKUIMH, BBINOIHATH NMPeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIMH U1 pereHns
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PEe3yJbTaTOB; YMEHHME MOJEIUPOBAThH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh NOHITHSIMU: CpeiHee apudmeTnieckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA peaIbHBIX MPOIIECCOB U SIBJICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUST C TIOMOINBIO JHMarpaMM pacCeMBaHUs € JUHEHHOMN

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
GOpMyIBI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYITy TOITHOM
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNWYHMHBI, (QYHKIMH paclpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; YMEHHUE TNPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 3a/1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA Yrojl, CKpEIIMBAIOLIMECsS IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCIIOJIB30BATh MIPU
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYyca, IIIUHIpPA, 00BbEM Kyda,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepbl, IMIMHIAPA, KOHYCa; YMEHHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoOBaTh ONpeAEIeHUs U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yroJ, MolmaAb, O0BEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJSIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BIYUCICHUSA
11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
1.2 Parmonansueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKHE APOOH
1.3 Apudmernaeckuii KOpeHb HATYpaIbHOHN cTeneHu. JefdcTBrs ¢ apuMETHUYECKUMH KOPHSIMHU HATYpAJIbHOMW CTETICHU
14 Crenensb ¢ nenbM nokasareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTeneM. CBOHCTBA CTEIEHN
15 Cunyc, KOCHHYC ¥ TaHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI
17 JlelicTBuTenbHBIE yncia. ApupMeTHUYECKUE Olepalyy ¢ ASUCTBUTEIbHBIMU yuciaMu. [IpubnnxEHHble BHIYMCICHUS, TIpaBUiIa
' OKpYTJIEHUS, IPUKHUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHHUH
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KommnekcHble uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1pOOHO-pAIMOHANIBHBIE YPaBHEHUS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPAaBEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUIECKIe HEPaBEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

210 VYpaBHeHus:, HEPABEHCTBA M CUCTEMBI C TTApAMETPAMHE

211 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbI
3 OyHKIMU U Tpaduku

31 Oyukuus, cnocodsl 3ananusa ¢yHkiuu. ['paduk dynknuu. B3aumao oOpatHbie GyHKIuU. YETHBIE W HEUETHBIC (YHKIIHH.
' Ilepuonuueckue GyHKIUU

32 OO6nacte ompezneneHus U MHOXKECTBO 3HadeHUH (yHkuuu. Hymu ¢ynkuuu. IlpomexyTku 3HakonmoctosHCTBa. IIpoMexyTku
' MOHOTOHHOCTH (YHKLIMU. MakcUMyMbl 1 MUHUMYMBbI GyHKIMU. Hanbombiee u HauMeHblee 3HaueHne (yHKIIMY Ha IPOMEKYTKE

3.3 CrenenHas pyHKLUS C HATYpaJIbHBIM U LeJIbIM 1ToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KopHs N-oi creneHu

3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKH

3.6 Touku paspsiBa. AcumntoTsl rpadukoB GyHkiui. CBoCTBa PyHKIMM, HENPEPHIBHBIX HA OTPE3KE

3.7 IToce0BaTeIbHOCTH, CIIOCOOBI 3aAaHUS ITOCJIE0BATEILHOCTEN

3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoaHbIe 37€MEHTapHBIX (QYHKIUI

49 [IpumeHneHne npou3BOAHON K HCCIEIOBAaHUIO (PYHKIMA HAa MOHOTOHHOCTh M 3KCTpeMyMmbl. HaxokneHue HauOosbliero u
' HaMMEHBIIET0 3HaYeHUs1 PYHKLIUU HA OTPe3Ke

4.3 IlepBooOpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa

5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditiiepa — BeHHa




5.2

Jloruka

6 BeposATHOCTB U cTaTuCTUKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTD
6.3 KomOunaropuka
7 TeomeTpust
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunatsl u BEeKTOPHI







