MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU
MUHUCTEPCTBO TPAHCIIOPTA POCCUMCKOM ®EJIEPALIUU
PenepanbHOE rOCyIaPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/IbHOE YUpPeKIeHHe

BbIcIIero o0pa3oBanus "'Poccuiickuii yauBepcureT Tpancnopra'

(PYT (MHAHAT)

I'mvuasus PYT (MUUT)
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3ac€aaHnun Ka(i)eﬂ;pbl Hay9YHO-MCTOANYCCKUM JUPCKTOPOM I'mmuazuu
€CTECTBEHHO- COBETOM PYT (MUNT)
MaTEMATHYCCKUX
JUCLUTUINH

[IpoTokon Ne 1 [Tpuxas Ne 258

oT «22» aBryct 2025T. oT «28» aBryct 2025T.

[Ipotokon Ne 1
ot «20» aBryct 2025T.

PABOYAS IPOTPAMMA
(ID 6663466)

yueOHoro npeamera «BeposiTHOCTD U CTATUCTHKA. YTJIYyOJICHHBIN YPOBEHb)

st ooygaromuxest 10-11 kmaccoB

MockBa 2025



MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI Ha YPOBHE CpeIHET0 00I1Iero oopasoBaHus. YUeOHbIN Kypc IpeaHa3HAUYCH
st popMUPOBaHUS y OOYYAIONIUXCSl CTAaTUCTUYECKONW KYJIBbTYPhl M MTOHUMAHUS
PO TEOPUH BEPOSTHOCTEW KAaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYUH U TmpolieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX MCCIEJOBaHUS W3MEHUYMBOTO MHPA,
pa3BUBACTCSl NMOHUMAHHE 3HAYMMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUA.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommuxcsi T0JBKHO cPOPMUPOBATHCS TIPEJICTABICHUE O
HanOoJee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JIJIS1 ONTMCAHUS aHTPOMIOMETPUYECKUX U AEMOTpapUUECKUX BETUYMH, TOTPEIIHOCTEN
B Pa3JIMUHbIC POJIa U3MEPEHUSIX, IITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJICHUI U TIPOIIECCOB B 0OIIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 111 OCBOEHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CIECIIMAIBHOCTEN, HO TaKXKe
COIMAILHBIX U TICUXOJIOTUYECKHUX, TOCKOJIbLKY COBPEMEHHBIE OOIIECTBEHHbBIE HAYKH
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajiu3a OOoJIbIINX JTaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IEJSIMU B CTPYKType Y4eOHOTO Kypca
«BeposiTHOCTh M CTaTUCTUKa» Ha YriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadoB U TEOPUM MHOXKECTB, HEOOXOJIMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHbIe COOBITUS U BEPOSITHOCTHY CITY>KUT OCHOBOM
11 GOpPMUPOBAHUS TIPEJCTABICHUN O pacCHpeieICHUH BEPOSITHOCTEH MEXTY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUU
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIIBHOTO pAaCHpeieiCHnd |



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOIBI0O HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPECICHHSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCs 03HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH HW OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3YYCHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMAJILHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTh U CTATUCTHKa» HA yriyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HezemIo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

I'pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodaTHOoCTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEpPOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHne, 00bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. opmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHou BepoatHocTu. Dopmyna balieca. HezaBucumsie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢aktopuan. Yucno coueranuit. TpeyronpHuk Ilackansa. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaifHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BeqnurHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

11 KIIACC

CoBMeCTHOE paclpeelieHue JByX CIIy4alHbIX BeauM4MH. HezaBucumele
CJIy4ailHble BEJIMUMHBI.

MareMaTtrudeckoe OXHJAaHWE CIy4alHOM BeJWYMUHBI (paclpeacseHus ).
[Ipumepsl MpUMEHEHUsT MAaTEMaTUYECKOro OXXHUAAHHs (CTpaxOBaHHE, JIOTEPEs).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBbl  CIIy4allHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOT0 U OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJMYMHBI
(pacnpenenenus). Jlucriepcuss OMHApPHOM clydailHON BeMMYMHBL. MaTeMaTtrudeckoe
O’KUJIaHUE MPOU3BEICHUS U TUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4YaiiHbIX BEJIMYUH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO paCHpeesICHUS.
Jlucnepcus U CTaHIapTHOE OTKJIOHEHUE T€OMETPUYECKOTO paclpeaeIICHHUS.



HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akoH
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeCHUN.

HenpepsiBHbIE cilydaiiHble Beau4MHbL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauuss 1Byx ciuydailHelx BenuuuH. Koadduuument nuHeitHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbpIOOpOuHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW 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 OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 00IECTBA, MPEACTABIEHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U JESTENbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATTbHO-?KOHOMHUYECKUX ITPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COLMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS LIMBUIN3AILIMH, OBJIAJICHUE S3BIKOM MAaTEMaTHKH U MaTEMAaTHYECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornyeckue AeMCTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAsiaratb KpUTEPUU st
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPIKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUpATh HarboJee MOAXOAAIIUN C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THUIOTE3Yy, ApryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpEJCTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIA€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranuszanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHON  pediekcuM KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh MPU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacupeleisTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICWCTBUS C IPYTMMH YIECHAMH KOMaHbl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaATh MOHATUSAMHU: Tpad, MmIockuil rpad, CBA3HBIA rpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, PJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITA, HAXOAWTh BEPOSITHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE AAHHOMY, HCIOJIb30BaTh JAUATPAMMBI
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsi PEIICHUs 3a/1ad, MOJb30BaThCsi (GOpMyIon
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIyd4allHBIX COOBITUIA;



OMEPUPOBATH MMOHATUSIMU: YCIIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JI€PEBO  CIy4allHOrO  JKCIEPUMEHTA, HAaXOIUTh
BEPOSITHOCTH COOBITUH C TOMOIBIO TpaBUjia YMHOKCHHsSI, JIEpeBa CIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMyNy MOJHOW BeposiTHocTd, (opmyny baiieca mpu
peleHun 3a7ad, OINpENeNsTh HE3aBUCUMOCTh COOBITHMH 1O QopMysne U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOpHBIE (OPMYNBI ISl TMEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHuE), ycrnex M Heyjlaua, HEe3aBHUCUMBIEC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCTIBITAHUM JI0 IEPBOTO yclexa, B CEpUn
UCTIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BRIOOPOM W3 KOHEUHOMN
COBOKYITHOCTU;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEW, JuarpamMMma pacrpejesieHus, OuHapHas ciydailHas BeJIW4YMHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeieliCHHE.

K koniry 11 kiacca o0yyaromuics HayquTCs:

ONEPHUPOBATH TOHITUSMU: COBMECTHOE pACIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIUILy COBMECTHOTO PACHpE/eNICHUs] JBYX CIydalHBIX
BEJIMYMH JUIS BBIJICIICHUS PACHpPEACIICHUS KaXKJI0W BEIUYUHBI, OIpeeICHUs
HE3aBHUCUMOCTH CITyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHYECKOTO OXKHJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
MPU PEIICHUU 3aJ]1ay, BBIUUCISITE MATEMAaTHUYECKOE OXKHAaHUE OMHOMHUAILHOTO U
reOMETPUYECKOTO paACTIPEICICHHI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacpenenieHus) NpHU PEIICHUM 3aj]lad, BBIYUCIATH JUCIEPCUI0 U CTaHJIapTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHAJIBHOTO PacipeaesICHUH;

BBIYUCTISITh BHIOOPOYHBIE XapAKTEPUCTUKH IO TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUIIINE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YYCHHBIMU PacCIpeACICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 DOnemMeHTHl Teopun rpados 3
2 CrnyyaliHble ONBITHI, CIIy4aliHbIE COOBITHS 3
U BEPOSTHOCTU COOBITHIA
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusAMH. CIIOXKEHUE U YMHOXKEHHUE 5 https; //Www_yaklass_ru/
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumplie coObITHS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHbIX UCIIBITAHUI.
5 I/IciblTaHI/m BﬂepHyJ'IJ'II/I. Cayyvaiinelii BBIOOp 5 https://www.yaklass.ru/
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeieseHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 34 2 0

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrtpoabubie  IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE

pecypchl

Ne ni/m
padoThI padoThI

3aK0H OOIBIINX YHCET

DJIEMEHThI MAaTEMAaTHUYSCKON CTaTUCTUKU

HenpepbiBHBIC CTy4aiiHbIC BETUYHHBI
pep " https://www.yaklass.ru/
3 (pactipeenieHus ), oKa3aTeIbHOE U 4

HOPMAJIbHOE PaCIIpPeICIICHHS

Pacnpenenenue Ilyaccona

) CBs13b MeX1y ClTy4allHBIMHM BETMYMHAMHU

6 O000111eHME U CUCTEMATU3ALNS 3HAHUM 11 1

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbI Tpad,
MPEJCTaBICHNUE 3aa4H C
MOMOIIIBIO Tpada

CreneHnsp (BaJIGHTHOCTD) BEPIIUHBL.
[Tyts B rpade. Llenu 1 nuKIIbI

I'padst Ha mockocTu. JlepeBo
CIIy4alHOTO HKCIIEpUMEHTA

CrnyyaitHble SKCIIEPUMEHTHI
(OTIBITHI) U CITy4alHbIE COOBITHS.
DnemMeHTapHbIe COOBITUSI (MCXOIbI)

BeposiTHOCTB CitydaitHOTO
coOwITHs. BeposaTHocTH coObITHI B
OMBITAaX C PAaBHOBO3MOKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB citydaitHOTO
coOwITUs. BeposaTHoCTH cOOBITHI B
OIBITAaX C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMUA COOBITUSIMHU

[Tepeceuenue, oObeIMHEHHE
MHOJKECTB U COOBITHIA,
MIPOTHBOIOJIOXKHBIE COOBITHS.

https://www.yaklass.ru/




DopmyJia CIOKEHUS
BEPOATHOCTEM

10

VYcioBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia YCIOBHON BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJlia yCIOBHOW BEPOSITHOCTH

dopmyra MoIHONH BepOATHOCTH

https://www.yaklass.ru/

11

12

13

®opwmyia baiieca. HezaBucumbie
COOBITHS

KomOunaTopHoe mmpaBuiio
yMHOkeHus. [lepecTaHOBKY U
¢dakropuan

Uucno coueranuid. TpeyroJbHUK
ITackains

14

15

16

17

®opmyna ounoma HeroToHa

KonTponbuas padora Nel:
"I'pacdbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHKa"
bunapHbIl ClIy4alHBII OIBIT
(ucmpITaHue), ycrex U Heyaava.
HezaBucumelie ucneiranus. Cepust
HE3aBHCHUMBIX MCITBITAHUH JI0
MEePBOTO ycrexa

Cepust HE3aBUCHMBIX UCTIBITAHUH
70 TIEPBOTO ycrexa

https://www.yaklass.ru




18

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepnynnu

19

20

21

Cry4aiiHpIi BBIOOP M3 KOHEYHOM
COBOKYITHOCTH

[IpakTnyeckas padbota ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJInI

CrnyuaiiHast BeIM4MHa.
Pacnpenenenue BeposiTHOCTEN.
Juarpamma pacripeiesieHus

22

Onepanuu Haja cy4alHbIMU
BennuuHamu. [Tpumepst
pacnpezneneHuii. bunapHas
cllydaiiHasl BEJIMYMHA

23

24

25

26

I'eomerprueckoe pacupenencHue.
bunoMuanbHOE pacnpeneeHue

MareMatrnuyeckoe 0KHIaHHE
CIIy4allHOM BEJIMYHHBI.
CoBMecTHOE pacnpeieNIeHUe IBYX
CIIy4alHBIX BEJINYNH

HeszaBucumesle cnyuaiiHbie
BeanuuHbl. CBOMCTBA
MaTEeMaTHUYECKOTO OKHUIAHUS.
MaremaTtdeckoe O)KHIaHue
OMHApHOMN Cy4ailHON BETMYHHBI

MaremaTHuecKoe 0KUIaHue
TeOMETPHUECKOTO U
OMHOMMAJIBHOTO pacrpeieieHui

https://www.yaklass.ru/




27

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

28

29

30

Jlucrniepcust OMHAPHOM CirydaitHON
BeMYMHBI. CBOWCTBA TUCTIEPCHU

MaremaTudeckoe OXKHAaHUue
IIPOU3BCACHUSA U JUCIIEPCUA

CYMMBI HEC3aBUCHUMBIX CHy‘I&ﬁHBIX

BEJIMYUH
[IpakTuueckas pabota c

HCII0JIb30BAHUEM 3JICKTPOHHBIX
TalJInI

https://www.yaklass.ru/

31

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [IpakTuueckas
paboTa ¢ UCIOIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

32

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

33

34

KonTtponbHast pabora Ne2:
"Ucnbitanus beprysm.
CityyaliHble BEJIMYUHBI U
pacnpeneneHus’”

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://www.yaklass.ru/



11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeOnimena. Teopema bepuymu.
3aKoH OOJIBIINX YUCE
HepasenctBo YeoOrnimera. Teopema
YeOnimena. Teopema bepuymu.
3aKoH OOJNBIINX YHCET

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
UYeosimena. Teopema beprymim.
3aK0H OONBIINX YHCEI

Br160pounsIif MeTOT
HUCCIeN0BaHuN

[TpakTrueckas paboTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOJIAIL

I'enepanbHast COBOKYMHOCTb U
ciydaiiHast BHIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEIHETO U TUCTIEPCHH
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK




I'enepasibHast COBOKYIIHOCTD U
ciy4aiiHas BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHEro U IUCIEePCUH
Tre€HEPAIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

O1ieHUBaHUE BEPOATHOCTEH
COOBITHH IO BEIOOPKE

CrarucTHdecKkast TUIIOTE3a.
IIpoBepka mpocTeHIIMX TUIIOTES C
MIOMOILIbIO CBOMCTB N3yYEHHBIX
pacpeneneHun

10

Craructuyeckasi runoTesa.
[IpoBepka mpocTeNIINX THIIOTES C
MIOMOUIBIO CBOMCTB HU3yYEHHBIX
pacpeneneHun

11

[IpakTuueckas pabora c
HCTIOJTIB30BAaHUEM DJIEKTPOHHBIX
TabIuUIL

12

13

IIpumeps! HENpEpBIBHBIX
CIy4alHbIX BeJIMUnH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pacmpeneneHue.
[IpuMepsl 3aaa4, IPUBOAAIIMX K
IIOKAa3aTeNbHOMY U K
HOPMaJIbHOMY PacIpeeICHUAM




14

(DYHKI_[I/ISI IIJIOTHOCTHU BEPOATHOCTHU
IIOKAa3aTCJIbHOI0 paclpeaCICHUA

15

16

17

OyYHKIHUS IIOTHOCTA BEPOSITHOCTH
HOPMAJIbHOI'O pacIlpeaeIcHus

[TocnenoBaTeIbHOCTH OJJUHOYHBIX
HE3aBUCUMBIX coObITHiA. [Ipumep
3a/1a4M, MPUBOAIICH K
pacnpenenenuto [lyaccona
[TpakTrueckas padota ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX
TadJIUIL

18

KoBapuanus nByx cirydalHbIX
BennuuH. KoaddunmeHt
KOppesIuu

19

20

CoBMecTHBIE HAOJIOIEHUS ABYX
BEJINYHH

Br16opounslii koapduureHT
KOppesIuu

https://www.yaklass.ru/

21

Paznnune mexny JIMHEMHON
CBSI3bI0 U IPUYHUHHO-
CIIEICTBEHHOM CBS3bIO

22

23

24

JIunelinas perpeccus

[IpakTuyeckas pabora c
UCIIOJb30BAaHUEM IIEKTPOHHBIX
TadJIMULL

[IpencraBnenue qaHHBIX C
IIOMOIIBIO Ta6JII/II_I nu ,unarpaMM,
ornucarciibHass CTaTUCTHKA




25

OmbBITHI ¢ PAaBHOBO3MOKHBIMU
OJIEMCHTAapHBIMU COOBITUSIMU

26

27

28

Brluucienue BeposaTHOCTEN
COOBITHII ¢ IpUMEHEHHEM (OPMYIT

Brrunciienne BeposiTHOCTEM
COOBITHI C TPUMEHEHHEM
rpaduuecKux METOIOB:
KOOpJAMHATHAsI IpsiMasi, IEPEBO,
nuarpamma Diepa

CriyyaiiHble BEJIMYHHBI U
pacrpeesieHus

https://www.yaklass.ru/

29

Maremarudeckoe oxuganue
CIIy4ailHOM BEJINYMHBI

30

31

MaremaTnueckoe OKuaaHue
CIIy4ailHON BEJIMYHHBI
KonrtpomnbHas padora:
"BeposITHOCTB M cTaTUCTHKA"

32

Brrunciienue BeposiTHOCTEM
cOOBITHI ¢ IPUMEHEHUEM POpMYIT
U rpauyecKkrx MeTo/10B

33

34

Brrunciienue BeposTHOCTEM
cOOBITHI ¢ TPUMEHEHUEM POpMYIT
U TpaduYecKX METOJI0B
CrnyualiHble BEIMYHHBI U

pacnpeneneHus. Marematudyeckoe
0KUJAHUE CIYYailHON BEJTUYHHBI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peMeTHBIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEHN U CTATHUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: cpeiaHee apudmernyeckoe, MeAUAHA,
HauOoJibIlIee, HANMEHbBIIIEE 3HAYCHUE, Pa3MaX MACCHUBA YUCIIOBBIX IAHHBIX
OnepupoBaTh MOHATHAMU: CITy4ailHBIA HIKCIIEPUMEHT (OIIBIT) U cIy4aiiHoe
coObITHE, JIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIA HCXO0J) CIy4ailHOTro
6.3 OMBITa; HAXOJUTHh BEPOSTHOCTH B OIBITaX C PABHOBO3MOXXHBIMU
CITy9aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxomute u ¢dopMmynupoBath COOBITHA: MepecedyeHrue U OObeTUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
' [I0JIb30BAThCA  JUarpamMmamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSAMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C MOMOIIBIO MPAaBHJIA YMHOXEHHS, C
MOMOIIIBIO IEPEBa CIYYaiiHOTO OMbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS MIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIEC UCIIBITAHUS, CEPUs
6.7 WCIIBITAaHUH, yCTIEX W HeyJadya; HaXOAUTh BEPOATHOCTH COOBITHII B CEPUU
' HE3aBUCUMBIX HCHBITAHUM 70 MEPBOr0 YyCIeXa, HaXOAWTh BEPOSITHOCTU
coObITHI B cepuu uctibiTanuii bepuymnm
6.8 OnepupoBaTh MOHATUSMH: CIydailHas BEJIMYMHA, paclpeiesieHue
' BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUYEHUHW  CIIy4allHOW  BEJIMYMHBITIO

pacnpeaciiCHuI0 Ujin € IOMOLIbIO JUarpaMm




OHepI/IpOBaTB MOHATHEM MATCMATUUYCCKOI'O OXHUAaHHA, IIPUBOIUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHYCCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

52 BEJIMYMHBI, HAXOJUTh MAaTEeMaTHYECKOE OXHJaHWE IO JaHHOMY
pacrnpeeseHuIo

5.3 HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCE

5.4 HmeTh npeacTaBiieHne 0 HOpMajibHOM pacrpeeieHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

6.4

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpenHee
apudmernueckoe, MeauaHa, HawOoOJbIIee W HAaUMEHBINEEC 3HAYCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4ailHbIe COOBITHS. DJEeMEHTapHBIC
coObiTua (Mcxoabl). BeposTHOCTh ciywaiiHOro coObiTHs. bau3ocTh YacToThIU
BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
cOOBITUSIMH. BEeposATHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH

Onepauuu Hajg COOBITUSAMH: IEepecedyeHue, OObEJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammsl Ditnepa. @opmyiia ClI0KEeHUS] BEpOSITHOCTEH

VYcnoBHas  BEPOATHOCTb. YMHOXKEHHME BEpOSITHOCTEH. [lepeBo  cirydallHOro
skcnepumenTa. dopmyna nosnHoi BeposiTHOCTH. HezaBucumMblie coObITUS

6.5

6.6

6.7

Kombunatopaoe mnpaBwio ymHoxenus. IlepectanoBku u ¢dakropuan. Yucio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma HetoTona

bunapHblif cioy4aliHblii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucnbiTanud. Cepus HE3aBUCHMBIX HCHBITaHMH 10 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITaHUH bepHymm

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. Jluarpamma pacnpeneneHus.
[Tpumeps! pactipesiesieHUi, B TOM YHCIIe TeOMETPUUYECKOeH OMHOMHUAIBHOE

11 KIIACC
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5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXKHUJIAHME,
JCIIEPCHS U CTAaHAAPTHOE OTKJIOHEHHUE. [IpuMepsl npuMeHeHNss MaTEMAaTUYECKOTO
OKMJIaHWsI, B TOM YHUCJIE B 3aJa4ax W3 MOBCEAHEBHOM XM3HU. MartemaTmdeckoe
OXKHJIaHWE OWHAPHOW CITydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKkoe 0KUAAHUE U AUCIIEPCHS TEOMETPUIECKOTO
1 OMHOMUAJBHOTO pacrpeaeneHui

5.2

5.3

3akoH OONBIINX YHCEN U €ro poJib B HayKe, MpUpojie U obmiecTBe. BeiOOpoUuHBIii
METOJI UCCIIENOBAaHNHI

[Ipumepsl  HENpepbIBHBIX  CAydyalHbBIX BelWuuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3aaa4u, NIPpUBOAAIINE K HOpMaJbHOMY pacnpenenenuto. [louarue
0 HOPMAJIbHOM PacIpeneIeHuN




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPSAEMOro0  OCHOBHOW 00pa30BaTe/JIbHOM NMPOrpaMMbI CpPeJHero o0uero
TpeOoOBaHMS oOpa3oBaHus

Bnanenue meTogamu J10Ka3aTenbCTB, AITOPUTMaMH pELICHUs 3a]1ady;
yMeHHe (QOpMYyIUpOBaTH U ONEPUPOBATH MOHATUSIMH: OIPENEICHHE,
aKcuoma, Teopema, CIEJICTBUE, CBOMCTBO, IpPU3HAK, OKA3aTENIbCTBO,
paBHOCUJIbHBIE (POPMYITUPOBKH; IPUMEHSTh UX; yMEeHUE (POPMYIHUPOBAThH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJNb30BaTh METOJ MAaTeMaTU4YeCKOW WHIYKIIHH,
IIPOBOAMTD J1I0Ka3aTEIbHbIE PACCYKICHUS TP PELICHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0 TMPAaBUIBHOCTh PACCYXKICHUW; YMEHHE OIEepHpOBaTh
MOHSTUSIMU: MHOXECTBO, ITOJAMHOXECTBO, ONEpAllMU HaJ MHOXKECTBaMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH — ammapar s
OINMCAHUS pealIbHbIX MPOLIECCOB U SBJIECHUHN U IIPU PELICHUU 3aja4, B TOM
qHClie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH MOHATHIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, rpad Ha MJIOCKOCTH; YMEHHE 33/1aBaTh
U ONHKCBIBATh Ipadbl pa3IMYHBIMU CIIOCO0AMM; UCIIOIB30BaTh rpadbl Npu

pelIeHUH 337124

YMenue onepupoBarh MOHATUAMH: HAaTypaJIbHOE YHCIIO, LEI0E YHCIIO,
CTEIIEHb C LEJIbIM IT0KAa3aTelIeM, KOPEHb HAaTYPaJIbHOM CTEIEHU, CTENIEHD C
palMOHAIBHBIM MOKA3aTENEM, CTENEHb C JEHCTBUTEIbHBIM IMOKA3aTENEM,
norapudm dHcIa, CHHYC, KOCMHYC U TaHI€HC MPOU3BOJIBHOTO YHUCIHA,
OCTaTOK IO MOJYJI0, PAallMOHAIIBHOE YHUCJIO, UPPAUMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJbHBIX, LENbIX, PAlMOHAJIBHBIX, JICHCTBUTEIBHBIX
YHUCeN; yMEHHUE UCTIOIh30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIIHNI 001N
JIeNUTedh W HaWMEHbIllee oOIlee KpaTHoe, alroput™M EBkimma mpu
pEelIeHnH 3a7a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMM
CUUCJICHUS;  YMEHHE  BBIIOJHATH  BBIUKMCICHUE  3HAYEHUH U
npeoOpa3oBaHMsl  BBIPAXEHUUW CO CTEMECHSAMH U Jiorapudmamu,
npeoOpazoBaHus JIpOOHO-paIMOHATBHBIX BBIPAKEHUI; YMEHHUE
OTNIEpUPOBATh  TMOHATHUSAMH: TIOCIEIOBATEIBHOCTh, apudMeTHuecKas

nporpeccusd, TreoOMETpUUCCKast IIPOorpeccus, OCCKOHEUHO Y6LIBaIOH_Ia${




reoOMETpUYECKasi MPOTrPECCHUsi; YMEHHE 3aJ1aBaTh IMOCJIEI0BATEILHOCTH, B
TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH
MOHSATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJAYJIb M apTYMEHT KOMIUJIEKCHOTO YHCIIa, (hopMa 3almiCH KOMIUICKCHBIX
qrces (reoMeTpuyecKas, TPUrOHOMETpUYECKast U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(METUUECKHE JCHCTBUS C KOMIUICKCHBIMU YHCIIaMHU;
MPUBOAUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YUCEI; ONIEPUPOBATh
NOHATUSIMU: MaTpuma 2xX2  u  3X%3, onpeAeauTedb  MaTPUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICpHUPOBATh NOHATUAMU: pPATUOHAIBHBIC, HWPpPALUOHAIIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA MW HCPABCHCTBA, HWX CUCTEMbI; YMCHHC OIICPpUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB U CHCTCM; YMCHHC pPCIIAaTb YPaBHCHUA,
HCPAaBCHCTBA W CHCTCMbI C IMOMONIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA HW CHUCTEMbBI C IIapaMCTpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI IJId PCHICHUA MATCMATUYCCKHUX

3aJia4 ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUSA, YETHOCTh (YHKIIHH,
NEePUOANYHOCTh (DYHKIMHU, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
GyHKLINH, SKCTpeMyM (DYHKIMH, HauOosblIee U HAaUMEHbIIee 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HEeTIpepbIBHAs (PYHKIIMS, aCUMITOTHI rpaduka
¢byHKLIMU, TIepBasi U BTOpas MPOU3BOJIHAS (YHKIHUU, T€OMETPUUECKUI U
¢u3nyecKkuil CMbICA TPOU3BOAHOHN, IEepBOOOpa3Has, OMPEACIEHHBIH
UHTETpajl; YMEHHE HaxXOAMThb AaCUMMTOTHI Irpaduka (yHKIHUH; yMEHUE
BBIUMCIIATh IPOU3BOJIHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIIUN (YHKIUN, HAXOAUTh ypaBHEHHE KacaTeIbHOM K rpaduky
(GYHKIIMM; YMEHHE HaXOAUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCHOJb30BaTh MPOM3BOJHYIO ISl HCCIEAOBAaHUS (DYHKIIMMA,
HAaXOJUTh HAuOOJbIIMEe U HAUMEHbIINE 3HaueHUs (QYHKIUHI; CTPOUTHh
rpauKd MHOTOYJICHOB C HCIOJB30BAHMEM arllapaTta MaTeMaTH4ecKOro
aHalM3a; NPUMEHATh MPOU3BOJIHYIO JJI HAXOXICHHUS HaWIy4IIero
pellieHus] B TNPHUKIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

(bUBUYECKUX 3a/1a4ax; HAXOAUTh IO U 00bEMBI (GUTYP C TTOMOIIBIO




HHTCrpaia;, MNpuBOAUTH NPHUMEPBI MATCMATUYCCKOTO MOJCIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHITHAMU: TpaduK GyHKIIUU, oOpaTHAs PYHKITUS,
KOMIO3UIMS (QYHKIMHA, JUHEWHas (YHKIMS, KBaJpaTudHas (QYHKIUS,
paunoHanbHas (YHKUMSA, CTENeHHas (QYHKLUHSA, TPUTOHOMETPUYECKUE
¢byHKunu, oOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMH, TMTOKa3aTebHAs H
jgorapupmuueckass (QyHKLUUU; YMEHHME CTPOUTh TIpapUKH M3YYEHHBIX
(GyHKUMH,  BBIIONHATH  HpeoOpa3oBaHusi  rpadukoB  (YHKIHH,
UCIMOJIb30BaTh TpaQUKH sl U3Yy4EHHUs IIPOLECCOB M 3aBUCUMOCTEH, MpU
pelIeHnH 3a7ad U3 JAPYruX Y4eOHBIX MPEeIMETOB W 3a/a4 U3 peabHON
KU3HHU; BbIpaXXaTb (OPMYJIaMH 3aBUCUMOCTH MEXAYy BEJINYMHAMU;
MCII0JIb30BaTh CBOICTBA U rpapuku QyHKIUN Ui PEIICHUs YPAaBHEHUH,
HEpaBEHCTB M 33Jay C IapamMeTpamu; H300paxaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, JOJIM U 4YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Ja4i U3 00JIaCTH YIpaBICHUS JTUYHBIMUA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCIOBHMIO 3aa4M, MCCIEAOBATb IIOJY4CHHOE DEIICHUE U
OLIEHUBATh NPaBJONOJO0HOCTh pPE3yJIbTaTOB;, YMEHHE MOJECINPOBAThH
peanbHBIE CUTYallMM Ha SI3bIKE MATEMAaTUKH; COCTABJISATH BBIPAKECHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a7a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEIM C MHCIOJb30BAaHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh NOHATHAMU: CpellHee apupMeTHdecKoe, MearaHa,
HauOoJIbIlIee U HaMMEHbIIIee 3HAUEeHUs, pa3Max, JUCIIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHUE H3BJIEKaTh, UHTEPIPETUPOBAThH
uHOpMalKIO, IPEJCTaBICHHYIO B Ta0IMIIaX, HA AUarpamMmax, rpadukax,
OTpakaroIllyl0 CBOMCTBA peasIbHBIX IPOIECCOB U SBJIECHUI; MPEICTABIATh
uHpOpMALMIO C TOMOUIbIO TaOMUI] W JAMarpamM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHble, B TOM 4YHCJE C MPUMEHEHHEeM IpaduuecKux
METO/I0B M JIEKTPOHHBIX CPEJCTB; rpauuecKH UCCIEI0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO AUArpaMM PacCerBaHUA U JIMHEHHOW perpeccun

YMeHne onepupoBaTh IOHATHSAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6LITI/I}I; YMCHHUEC BBIYHUCIATH




BEPOSTHOCTh C HCIOJIB30BAHWEM TIpadUUeCKUX METOA0B; NPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXKCHHUSI BEPOSITHOCTEH, (OpPMYIly IOJIHON
BEpOSATHOCTH, Gpopmyny beprymnnn, komOuHaTopHbIe (PAKTHl U POPMYIIBI;
OLICHMBATh BEPOSATHOCTU DEAIBHBIX COOBITHH; yMEHHE OIEpUpPOBATH
NOHATUSMH: CIy4yailHas BEJIMYMHA, pAaclpe/ielieHue BEpPOSITHOCTEH,
MaTeMaTU4ecKoe OKUJaHWe, AWCIEPCHS W CTaHAAPTHOE OTKIOHCHHE
ClyuallHOW BENUYMHBI, (QYHKUIMU paclpeleNeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTEIFHOTO U HOPMAJIBHOTO paclpeielICHni; yMEeHHe
UCTIOJIb30BaTh CBOMCTBA MU3YUYEHHBIX PACIpPEICICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C MOHSATHAMH: 3aKOH OOJIBIIMX YHCEI, METObI BEIOOPOYHBIX
UCCIIC/IOBAaHMIA; yMEHHE MPHUBOAWUTH IPUMEPHI MPOSBICHUS 3aKOHA
OONMBIIMX YHUCENT B TMPHUPOAHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIEPHPOBATH MOHATUSAMH: COUYETAaHUE, NMEPECTAaHOBKA, YHCIO COUYCTAHUH,
YHUCJIIO  TEepPEecCTaHOBOK; OwHOM  HbIOTOHAa; yMeHHME  NPHUMEHSTh
KOMOWHATOPHBIE (aKThl U PACCYKICHHS JJISl PEIICHHS 33/1a4; OIICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBarb IMOHATHSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, INIOCKUI YroJ1, ABYTpaHHbII
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAOIIUECS MPSIMBIE, TAPAIIIEITBHOCTD U
MEPIECHANKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, YIrOJl MEXAY HpPSIMBIMU,
Yrojl MEXAy NpsSIMOM M IUIOCKOCTBIO, YIrOJl MEXAY IUIOCKOCTSMH,
pacCTOssHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSAMBIMH,
pacCTOAHUE MEXAY MJIIOCKOCTAMH; YMEHUE UCIOJIb30BaTh MPU PEIICHUHN
3aJa4 U3y4yeHHbIe (PAKThl U TEOPEMbI TUIAHUMETPHH;, YMEHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOUTH MaTeMaTHYECKHE
MOJEIN C TOMOIIBK) TE€OMETPUYECKUX NOHATUM M BEJIWYMH, peIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IIOWAAbL (GUTYpPBI, 00BEM (UTYPHL,
MHOTOTPaHHUK, IMPABWJIBHBIII MHOTOTPAaHHUK, CEUEHUE MHOIOTPaHHMKA,
KyO, mapajuienenumnesa, Mpu3Ma, Oupamuia, (urypa M TOBEPXHOCTh
BpallleHHs, [UIUHIP, KOHYC, Iap, cdepa, miomans chepsl, MIOMAIL
MOBEPXHOCTU MHUPaMHJbI, MPU3MBbI, KOHYyca, LWIHHIpa, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajuleNeNuIena, MUpamMHuabl, TPU3MBbL, LHIUHAPA,
KOHYyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHHUS KOHyca M LMIMHAPA,

napajjiCJibHbIC OCH HJIIM OCHOBAHUIO, CCUYCHHUC IIdapa, IIJIOCKOCTbD,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEeHHUE
MHOTOTPaHHHKA, N300paaTh MHOTOTPAHHUKH, (PUTYPHl M HOBEPXHOCTU
BPAICHUS, UX CEYCHHUS, B TOM YHCIIE C IIOMOUIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSTh CBOWCTBA reOMETPUYECKUX (PUTYp, CAaMOCTOATEIHLHO
(dbopMyMpoOBaTH ONpEAeICHHS U3y4aeMbIX (DUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBAaX M IpPHU3HAKAX TI'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HUX; yMEHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp Imo
Pa3MUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIC IOIOJTHUTEIbHbIC

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHSATHSAMHU: JBH)KEHHE B  IPOCTPAHCTBE,
napaulebHBIA TIePeHOC, CUMMETpPUSl Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOA00UsS, TMOMOOHBIE (UTYPBI;, YMEHUE
pacno3HaBaTh paBHBIC M MOJOOHBIC (UTYPHI, B TOM 4YHCIIE B NPHPOE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh FT€OMETPUUECKUE OTHOIICHHS TIPU
pEUICHUH 3ajad; HaXOAUTh I'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
iouiaib, 00bEM) MU PELICHUH 3aJa4 U3 JPYTUX y4eOHBIX IPEIMETOB U
U3 PEAIbHON J>KW3HU; YMEHHE BBIYUCIATH T€OMETPHYECKHUE BEIUYMHBI
(mHa, yroj, IUIOMAAb, OOBEM, IUIOUIAIh TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHBIE (OPMYJBI U METOJBL, B TOM YHCIE: IUIOLIA[b MOBEPXHOCTH
NUpaMUJIBI, TIPU3MBI, KOHYCA, IMIMHIPA, IUIOMaab cepsl; 00bEM Kyoa,
IOpsSIMOYTOJIBHOTO Mapajuiesenunena, NUpaMuabl, HPU3MBbl, LWIMHAPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12
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VYmenune OIICPpHUPOBATH MMOHATUAMM: IPAMOYTOJIbHAad CUCTEMA KOOPAMUHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha YHMCIIO, Pa3jokKeHHE BEKTOpa Mo 0a3wucy,
CKaISIPHOE TPOU3BEICHUE, BEKTOPHOE MPOM3BEACHUE, YO MEXIy
BCKTOpaMHU; YMCHHE HCIIOJIB30BATh BeKTOpHBIfI u KOOp)IHHaTHBIfI METO

AJI pCHICHUA TCOMETPUUCCKUX 3a/1daY U 3a1a9 IPpYTrux y‘Ie6HLIX npeamMeTOB

YMeHne BIOUpaTh MOAXOASIINI METOJT JIJIsl pEIISHUs 3a]]a41; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B HM3yYEHUU TMPUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUN; yMEHHE pAacCllO3HaBaTh MPOSBICHUE 3aKOHOB
MaTEeMaTHKHU B HCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUSA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaJIbHOM cTeneHu. J{edcTBus ¢ apuMeTHIeCKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpwuia cucTeMsl JTHHEHHBIX YpaBHEHUH. OnpeaennTeh MaTPUIIBI
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENIECHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUUMH Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIEro 3HaueHUs! PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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