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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposSiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI Ha YPOBHE CPEIHET0 001Iero oOpa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYEH
st popMUpOBaHKS y OOYYAIONTUXCS CTaTUCTUYECKON KYJbTYpPhl M MOHUMAHUS
PO TEOPUH BEPOSTHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMUH U TmpolieccoB. [Ipu n3yuenuun kypca o0oramarTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS TOHMMAaHWE 3HAYMMOCTH W OONIHOCTH MAaTEMAaTHYECKHX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUA.

Copnepkanve y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEJCTABICHUN O CIyYalHBIX BEIUYMHAX U B3aUMOCBS3AX MEXIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJiee YyOoTpeOUTEIbHBIX U OOIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUJIS1 ONTMCAHUS aHTPONTOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEITHOCTEN
B Pa3JIMUHbIC PO/Ia U3MEPEHUSIX, IITUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B OOIIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il Ji1i OCBOCHHSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO MHKEHEPHBIX CIEIIMAIBHOCTEN, HO TaKXKe
COITMAILHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT anmapar aHajiu3a OOoJbIINX JTaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucen — (PyHIAaMEHTaJIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpad0oB U TEOPUM MHOXKECTB, HEOOXOJIWMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JTaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4UeOHBIX
KYPCOB.

Coneprxanue muann «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
1. GOpPMUPOBAHUS TPEJCTABICHUN O pPAaCHpeieICeHUH BEPOSITHOCTEH MEXTY
3HAYCHUSAMHU CIy4YalHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COAEPKATEIbHOU JTUHUU
3aHUMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIIBHOTO pAacCHpeeiCHnd |



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS HA ONHCAHUMU MU
U3YYEHUHU CITy4alHBIX SBJICHUN C MOMOILBI0 HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONMCAaHUE H3TOHM CBA3HM C IIOMOIIBIO
KO3 QUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha u3ydenue yueOHOro kypca «BeposiTHOCTh U CTATUCTHKa» Ha yriyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B HezemIo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OMbBITHI) U CIIydailHble COOBITHS. DIIEMEHTApHBIE
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHsS. biu3ocTe 4YacToThl U
BEpPOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHne, 00bEIUMHEHUE, TPOTUBOIIOIOXKHBIE
coObITHs. Jlnarpammel Ditiepa. @opMyiia CI0KEHHS BEPOATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUW 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyin. CiydaiftHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnydaitHas  BenunuuHa. Pacnpenenenue  BepodtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaillHble BEJIMYMHBL.MAaTEeMaTHYECKOE OXKHAAHUE CIIy4YalhHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OKHJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBI. MaTeMaThdeckoe OKHWJAHHE€ CYMMbl CJIy4YaillHbIX  BEJIWYUH.
MatemaTuyeckoe OKuJaHue TeOMETPUUECKOTO M OMHOMUAIBHOTO pacIpeiesieHUH.

Jucnepcus W CTaHAApPTHOE  OTKJIOHEHUE  CIIYYahHOW  BEJIMYMHBI
(pacnpenenenus ). Jlucniepcus OMHAPHOU ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKHMJIAHUE MPOU3BEIEHUS U IUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHE OWHOMUAIBLHOTO pachpeeseHus.
Jucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PaCIPEAECICHUS.

11 KUIIACC

HepasenctBo YeOwniméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
OonblIMX  4ucesl. BbIOOpOYHBI  MeTon  ucciaeaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHNBaHUE BEPOSATHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpeieicHusl. PaBHOMEpHOE paclpeleneHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K [TOKA3aTEIBHOMY PACIPEIEICHUIO. 3a1a4u, IPUBOISAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IPUBOSIIKE K pacupeneneHuto [lyaccona.

KoBapuammst 1Byx caydaitHeix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiuud.  CoBMeCTHblE  HAOMIOACHWS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEHHON CBSA3bI0 U MPUYMHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTD U CTATUCTUKA» (YTJIYBJEHHBIIA YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOpPBI, OMPOCBI U JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W Ppeanu3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TPUMEHEHHE MAaTEMATUYEeCKUX 3HAHUW I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIy TMOHIATHUSIMHU, (DOPMYIUPOBATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOJBI C HCIOJBb30BaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JTEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaJTbHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBI3HBIN Trpad,
nyTh B rpade, 1emnb, IUKI, JePeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh TMMOHSATUSMH: CIIy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOJUTh U (HOPMYITHPOBATH
COOBITHSI:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIOJIO)KHOE JJAHHOMY, MCIIOJb30BaTh JUarpaMMbl Dijiepa, KOOpJAUHATHYIO
PSAMYIO JUTsl PEIIeHUsI 3a]1ad, TI0JIb30BaThCsl (DOPMYJIION CIOKEHHUS BEPOATHOCTEHN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPUPOBATH MOHATHUIMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEN,
HE3aBHCHUMBbIE  COOBITHS, JEPEBO  CIy4yalHOrO  3KCIEpUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHUS, JIepeBa CIIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (opmyny baiteca mpu
pelIeHnr 3a7ad, ONpPENENsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMysie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJHO ONEPUPOBATH MOHATHSIMU: OMHAPHBIN
CJIy4aiiHbIi ONBIT (UCHBITAHUE), YCIIEX U HEYylaya, HE3aBUCUMBbIE UCIIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITHI: B CEpUU HCIBITAaHUI 10 NEPBOrO
yClexa, B CEpUM HCNBITAHUM bepHyJUIM, B ONbITE, CBA3AHHOM CO CIIy4alHBIM
BbIOOPOM M3 KOHEUYHOIN COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, pacHpeiesieHue
BEPOSITHOCTEH, JuarpamMma pacrnpeicicHus, OuHapHas CciydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE PACIIPECIICHHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE paCIpEIEICHUE ABYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydalHBIX
BEJIMYUH [UIS BBIJCICHUS PACHPEACIICHAsS KAKIOM BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOrO OKUJAHUS CIIyYailHOW BEJIMYUHBI (pacipeneseHus), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHWS TPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHUYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JNHMCIEPCUU CIIYYaWHOW BEJIIMYHHBI
(pactipeienieHds) MPU PELIEHUU 3a/ad, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeICHUN.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMY;

OPUBOANUTH  MPUMEPBHI  334a4, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
paclpeneneHno, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY  PaCIHpENEIeHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O pacHpeesICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeieIeHHUs;

ompenesaTh  KO3QOUIMEHT  JTUHEHHON  KOppemsIuu,  BbIOOPOUYHBIM
KO3 (PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 DneMeHTHl Teopuu rpados 3
5 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
) Ucnpiranusa beprnynnu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 CriyuyaiiHble BEJIMUMHBI U paclpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounuecTBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabnsie IIpakruuyeckue

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

pecypchbl

Ne i/
padoThI padoThI

3aK0H OOJBIINX YUCET

DJeMEHThl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepoiBHBIE ClTydaliHbIE BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJIbHOE pacrpeeneHus

Pacnpenenenue Ilyaccona

CBs13b MCKOY CHy‘l&ﬁHHMH BCIN4YMNHaMun

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM 11 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTaBICHHE 3a/Ia4H C
oMoIIbo Tpada
Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [IyTh B rpade.
Llenu 1 MUKIIBL

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padst Ha mockocTu. JlepeBo
CIIy4alHOT'O KCIIEPUMEHTA

https://m.edsoo.ru/24XFA5016

CiyuaiiHble SKCIIEPUMEHTBI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
coOBITHA (MCXOMBI)

BeposiTHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOYKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

BeposiTHOCTB citydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMU

https://m.edsoo.ru/JIIN2M7PQO

https://m.eds00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepecevenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
DopmyJia CIOKEHUS
BEPOATHOCTEMN

https://m.edso00.ru/183Y3NKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCT.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJia yCI0BHOM
BEPOSITHOCTH

®opmyna noaHOI
BEPOSTHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edso0.ru/ORLGTZ9KY7

https://m.edsoo.ru/UNX09C5LX

11

®opmyina baieca.
He3zaBucumsble coObITHSA

https://m.edsoo.ru/NYF9VJ6R6

12

13

14

Komb6unaropHoe npasuio
yMHOkeHUs. [lepecTanoBKY 1
¢dakropuan

Uucno coueraHui.
Tpeyronbuuk Iackans

®opmyna Ounoma HeroToHa

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

16

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"
bunapHbI Cl1y4alHBIHI OIBIT
(ucmpITaHMe), yCex

https://m.edsoo.ru/Q3DKAYADF

https://m.edso0.ru/lY4T46J06




17

18

Heynauya. HezaBucumble
ucneltanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10
IIEPBOTO ycrexa

Cepust HE3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCHMBIX
ucnbITanuil bepnymm

https://m.edso00.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

Cayvaiinelii BEIOOp U3
KOHEYHOU COBOKYITHOCTH

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

CrnyuaiiHast BeIM4MHa.
Pacnpenenenune
BEpOATHOCTEN. JInarpamma
pacnpeneneHus

Onepanuu HaJ CIIy4aiiHbIMU
BenmurHaMu. [Ipumepsl
pacnipenenenuii. bunapHas
ClyJaiiHas BeJIMYMHA
I'eomeTpuueckoe
pacrpeeneHue.
bunomuanbsHOE
pacrpeneneHue

https://m.edsoo.ru/\VCL7PSUO0X

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MateMmatudeckoe OXKugaHue
CIIy4ailHOM BEJTMYUHBI.

https://m.edso0.ru/77Z76Y7KB




25

26

27

CoBMecTHOE pacrpeneneHue
JIBYX CJIy4alHbIX BEJTUYHH

HeszaBucumpble cnydaiinbie
BesinuKrHbI. CBOMCTBA
MaTEeMaTHYECKOT0 OKUJaHUSI.
Matematuueckoe 0xKHuIaHue
OMHApHOI cirydaitHON
BEJTUYHUHBI

Matematuueckoe OxKHuIaHNe
Te€OMETPUUYECKOTO U
OMHOMHAIBHOTO
pacrpeeneHni

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/N9D71J9PM

https://m.edsoo.ru/C6HWOBTQQ

https://m.edso0.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4ailHOM BEJTMYUHBI.
CoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MareMaTtudeckoe 0XKUgaHnue
MPOU3BEJCHUS U UCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIy4YalHBIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacrpeieneHus.
[IpakTuueckas pabota c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

https://m.edso0.ru/BOWSYV6LT

31

Jlucriepcusi ¥ CTaHAapPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO
pacrnpezesieHus. .

https://m.edso0.ru/NSGZU1L92




[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

O06001IeHNEe U

32 . 1 https://m.edsoo0.ru/K2Y9U56JG
CUCTEMAaTH3aIUs 3HAHUMA
KonrponsHast pabora No2:
"N b .

33 CUBITAHA HepHy Lt 1 https://m.eds00.ru/EZTQ5A060
CiyuJaiinble BEIMYMHBI U
pacnpeneneHus"

34 Obobmerne n 5 1 https://m.eds00.ru/ZEKKZP13]
cucreMarunl3anus 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOrimena. Teopema
bepnymnu. 3akoH 60abIIHX
yucel

Hepaenctso YeObimena.
Teopema YeoOrimena. Teopema
bepnysmiu. 3akoH 60IBIIMX
yucen

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5U5

Hepaenctso YeObimena.
Teopema YeoOrimena. Teopema
bepnyniu. 3akoH OosbIIMx
qucen

https://m.edso00.ru/795RTYVP7

Br160pounsIif MeToT
HCCIeN0BaHuN

https://m.edso0.ru/T3HDIU6R5

[TpakTrueckas paboTa ¢
UCTIOJTb30BaHUEM 3JICKTPOHHBIX
TaOIHAIL

['enepanbHas COBOKYITHOCTb U
CIIyJaifHasi BEIOOpPKa.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO M TUCTIEPCUU
TE€HEPAIBHON COBOKYITHOCTH C

https://m.edsoo.ru/7918IHPHP

https://m.edso0.ru/1234058PN




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPHUCTHUK

I'enepaiibHast COBOKYITHOCTb U
cilyuaiiHas BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUHBIMU
xapaktepuctukamu. OLeHka
CPEIHET0 U IUCIEPCUU
Tre€HEPAIIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFS5LUWZX

10

O1ieHUBaHUE BEPOATHOCTEHN
COOBITHH 1O BBIOOpKE

Craructuyeckasi TUIIOTE3a.
[TpoBepka npocTeHmnX runoTes
C TIOMOIIIbIO CBOWCTB
W3YYEHHBIX pacrpeaeneHuit

Craructuyeckasi runoTesa.
IIpoBepka IpOCTEUIINX TUIIOTES
C IOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHun

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/ASKODEFOW

12

IIpumeps! HeNpepBIBHBIX
CIIy4alHbIX BeJIMUMH. QyHKIUA
IJIOTHOCTH BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX

https://m.edsoo.ru/TBYPVV96N




14

K [TI0Ka3aTeJIbHOMY U K
HOPMAJILBHOMY pacIpeesICHUsIM
@yHKIMS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBHOTO
pacnpezneneHus

https://m.eds00.ru/0TSV4AN5SGH

15

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOT'O
pacnpezneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTD
OJINHOYHBIX HE3aBUCHUMBIX
coObITuil. [Ipumep 3anauu,
MPUBOJSIIECH K PaCIPEICICHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

18

19

[IpakTuyeckas pabora c
UCIIOJIb30BaHUEM 3JICKTPOHHBIX
Ta0JIHI]

KoBapuanust 1ByX ciry4aifHbIX
BennuuH. Koapdunuenr
KOPPEISIIAH

CoBMecTHBIC HAOMIOICHUS ABYX
BEJIMYHMH

https://m.edso0.ru/6 XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounslii koahdunireHT
KOppesIIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznuune mexny TMHEMHON
CBSI3bIO M IPUYUHHO-
CIIEICTBEHHOH CBS3BIO

JIunelinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

[TpakTrdeckas padoTa ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJINIL

[TpencraBieHne JaHHBIX C
MIOMOIIBIO TAOJIUI] M TUarpamm,
omnucarelibHas CTaTUCTHKA
OMNBITHI ¢ PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3

https://m.edsoo.ru/XLU9T8DVR

26

27

28

29

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmy

Berruucnenue BepostHocTEH
COOBITHI ¢ TPUMEHEHUEM
rpadu4ecKuX METO/IOB:
KOOpJIMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

CrnyuaiiHble BEIMYHHBI U
pacnpeneneHus
Marematnueckoe 0KUIaHUE
CIIy4yallHO! BEIUYMHBI

https://m.edsoo.ru/661M9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edso0.ru/FQJOJIKXY

30

31

32

Maremarudeckoe oXuganue
CIIy4ailHON BEJIMYHHBI

KonrtpomnbHas padora:
"BeposiTHOCTB M cTaTUCTHKA"

Brruucnenue BepostHocTEH
COOBITHI ¢ IPUMEHEHHEM
bopmyn u rpapuuecKux
METOJIOB

https://m.edsoo.ru/2Y XDFL4PS

https://m.edsoo.ru/WS1ILA3US8

https://m.edsoo.ru/MFOY8KOZ7




Brrunciienne BeposiTHOCTEM
COOBITHH ¢ TPUMEHEHUEM

33
dbopMy1 u rpaduIeCcKIX
METO/IOB
CiyyaliHble BEJIMYUHBI U
acrpe/esIeHusl.
34 paetip

MareMaTH4ecKoe OXKHIaHIe
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudmeThyeckoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, Pa3MaxX MacCUBA YMCIIOBBIX JAHHbBIX
OnepupoBaTh MOHATHAMU: CITy4ailHBIA SKCIIEPUMEHT (OIIBIT) U CIy4aiiHoe
coObITHE, JIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOM) CIy4ailHOro
6.3 OMBITa; HAXOJUTh BEPOSTHOCTH B OINBITaX C PaBHOBO3MOXXHBIMU
CIIy4allHBIMU COOBITHSIMU, HAXOAUTH U CPABHUBATH BEPOSITHOCTH COOBITUIA
B M3YUYEHHBIX CITy4alHBIX dKCIIEPUMEHTaX
Haxomute u ¢dopMynupoBaTtbh COOBITHS: IMEpeceueHue U OObeIUHEHHE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY COOBITHIO;
' [0JIb30BAThCA  JuarpamMmamMu  Oiinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOSATHOCTEN MIPH PEIICHNUH 3a]a4
OnepupoBarb IMOHATUSMH: YCJIOBHAasi BEPOATHOCTb, HE3aBHUCHUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIBbIO MPaBHUJIA YMHOXCHHS, C
MOMOILIBIO IEPEBA CIYYalHOT'O OIbITA
6.6 [IpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHATUSIMU: UCIIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPUS
6.7 UCIIBITAaHUH, yCTIEX W HeyJadya; HaXOAUTh BEPOSTHOCTH COOBITUI B CEPUH
' HE3aBUCUMBIX HCHBITAHWM JO MEPBOrO YyCIeXa, HaXOAUTh BEPOSITHOCTU
coObITHI B cepuu uctbiTanuii bepHymnnu
6.8 OnepupoBaTh MOHATUSMH: CIydailHas BEJIMYWHA, paclpeesieHue
' BEPOATHOCTEH, AUarpaMma pacripezesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUM  CIYyYallHOM  BEJIWYWHBIIIO

pacnpeaciCcH1uo Uin € IOMOMIbIO JUarpamMm




OnepupoBaTb MOHATHEM MATEMAaTUYECKOIO OXUIAHUS, MPUBOAUTH
MPUMEPHI TOTO, KaK MPUMEHSETCS MAaTEMAaTUYECKOE 0KUJaHUE CITydaitHOM

52 BCJIMYMHBI, HAXOAWTh MAaTEMAaTHYECKOE OXUJAHHE 10 JTAHHOMY
pacnpeieNeH o

5.3 Nmets npeacraBienne o 3aKkoHe 0OJIBLINX YHCET

5.4 HmeTh npeacTaBieHne 0 HOPMaIbHOM PaclpeielICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpenacraBnenne MaHHBIX C TOMOIIBI0 Tabiauiy W jauarpamMm. CpenHee
apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAaWUMCHbBIIEE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

CrnydaiiHple JKCIIEPUMEHTHI (OIBITBI) M CIy4allHbIe COOBITHS. DJEeMEHTapHBIC
coObiTus (uMcxoanl). BepostHOCTh cimyuaiiHOoro coObiTHs. bBru3ocTh 4YacTOTHIM
BEPOATHOCTH COOBITUN. CryyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
COOBITUAMHU. BeposTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepauuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEIUHEHHE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna ciaoxkeHus: BEpOsSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. @opmysa nojHoN BeposTHOCTU. HezaBucumebie cCOOBITHS

KomOunatopHoe mnpaBwio ymHoxkeHus. IlepectanoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHna
bunapHblif cioy4aliHbplii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble

HUCIIBITaHUA. Cepm{ HE3aBUCHUMBIX MCIIBITAHUH 10 IepBOTO  yCIICXa. CepI/Iﬂ
HE3aBUCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnydaiinas BenuunHa. Pacnipenenenue BeposiTHOCTe. JlnarpamMma pacrpesiesieHus.
[Ipumeps! pactipeneneHunii, B TOM YHCIIe TEOMETPUUYECKOEH OMHOMHAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMATHYECKOE OXKUJIAHME,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl npuMeHEeHUs MaTEMATHYECKOTO
OXMJaHUs, B TOM YHMCJE B 3aJadyax M3 MOBCEIHEBHOW >XU3HH. MaTeMarndeckoe
OXKHJIaHWE OWHAPHOW CITydyallHOW BETWYMHBI. MaTeMaTuueckoe OKHIaHHE CYMMBI
CIIy4YailHBIX BEIMYMH. MaTemMaTH4ecKoe 0KUAaHUE U JUCIIEPCUS] TEOMETPUUECKOTO
1 OMHOMHUABHOTO pacIpeieTIeHHA

5.2

3akoH OOJBIIUX YHUCEN W €ro poJib B HayKe, MpUpoje U obmiecTBe. BrIOOpOUHBIN
METOJI CCIIENOBAaHNHU




IIpuMepsl HENpEpBIBHBIX — CIydalHBbIX BeauyuH. [loHATHE O IDIOTHOCTH
5.3 pacnpezeneHus. 3afady, IpUBOJIINE K HOpPMaJIbHOMY pacnpezenenuto. [lonsatue
0 HOpPMaJIbHOM paclpeaeIeHuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOMICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (GOpMYyIUpOBaTH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCaHUs PeAIbHBIX IPOLECCOB U SIBJICHUH U NPU pELICHUH
3ajjay, B TOM 4YHCIIe M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHbIIUI OOUIMI JeIuTeNh U HauMEeHbIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAaMM  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reoMeTpuIecKas Iporpeccusi, 06CKOHEUHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'yMEHT KOMILJIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX 4ucel (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

OnpeCaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HWX CUCTEMBI; YMCHHC OIICPUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMY, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NpOU3BOJHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOoOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; YMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHBIX (DYHKLIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs MCCIEIOBaHUS (YHKLHH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amlapara MaTeMaTH4eCKOro
aHalM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3MYeCcKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb MNPUMEPbl MATEMATHYCCKOI'0 MOACIIMPOBAHUA C

noMoIbI0 AU depeHnnanbHbIX ypaBHEHUH

YMmeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYyHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUUYECKUE
byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIUH; yMEHUE
CTpOUTHh TpaduKky HM3y4eHHBIX (DYHKUIMH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPpadUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YUEOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAaXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Tpaduku QyHKIUI 115 pereHus
YpaBHEHHIA, HEpPAaBEHCTB M 3alady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBII pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeHee apuMeTHieckoe, MearuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKATh, UHTEPIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAONMUIAX, HA JUarpaMmax, rpagukax,
OTpaXarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBJICHU; TPEJCTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIETOBATh COBMECTHBIC
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCeMBaHUs W JIMHEHHOMN

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposATHOCTH, popMyny bepHymin, komOuHaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BEJIMYMHA, pPAaclpeesiecHHe BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAAaHWEe, JHUCIECPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJIMYHMHBI, (YHKIUM paclpelesieHuss ¥ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeelieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOJIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, IICPECTaHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHH yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMecs NpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, YroJl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIIOJIB30BATh IIPU
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMAAL GUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMuaa, (Gurypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYyCa, IMIMHApA, O0BEM Kyoa,

MMpAMOYTOJIBHOI'O IMapauICICliuneaa, MmUupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs1 KOHyCa M LIWJIMHJIpA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUsI, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyInUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BBIIBUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OmpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHUSMHU: JBIDKEHHE B TPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHUH 3a/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IIOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX PEIMETOB H
U3 pealbHOW JXU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUAE BEITHUUHBI
(MHA, yroJi, IUIoIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHue onepupoBaTh NOHATUAMHU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4eOHbIX

npeamMecToOB

13

VYMeHne BbIOMpATh TMOAXOMAIIMNA METOJ JUIS PEIIeHUs 3a]add;
MNOHUMaHUE 3HAYMMOCTH MATEMATUKA B U3YYEHUHU MPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHUH; yMEHUE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOM W  MHUPOBOM

MaTeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUSA
1 Yucna u BBIYHCIICHUS

11 Harypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

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

13 Apudmernieckuil KOpeHb HATypaJIbHOM cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIE JOrapru(MbI

JleficTBuTenbHbIE YMCa. ApU(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIA OKPYIJIEHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomrnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckrue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOGHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTU YPaBHCHUI M HEPABEHCTB

210 VYpaBHeHwus, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMsl THHEHHBIX ypaBHEHUH. OnpeaeTnTeh MaTPUIIBI
3 OyHKIWH U TpaduKH




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

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETIECHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHMIO (YHKUUMH Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! PyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTuCTUKA
6.1 OmnucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunatsl 1 BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Matematnka. BeposATHOCT, W CTaTHCTHKA. YTIyOJeHHbIH ypoBeHb. 10 Kiacc.
Yuaebnoe nocobue. ®I'OC: E. A. bynumosuy, B. A. Bynsrdes. - M.: npocenienue,
2024. - 224 c.

Matemartuka. BeposTHOCT, U cTaTHUCTHKA. YTIyOJeHHbIH ypoBeHb. 11 kiacc.
VYyebnoe nocodue. DI'OC: E. A. bynumosuy, B. A. Byneraes. - M.: [Ipocsernienue,
2024. - 144 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Marematuka. BeposrHocts u cratuctuka. 10-11  kmaccel. baszoBwiil u
yrayOnénneiii ypoBHu. CamoctositenbHble paboTel: B. A. BynbrueB. - M.:
[Ipocsemenne, 2025.

COopHUK 3aay 1O TEOPUM BEPOSITHOCTEM M MaTEMaTHYECKON CTaTHUCTHKE.
Yuebnoe mocoodue st By3oB: M. A. Kanko, I'. B. I'openoga, I1. C. bounapenko. -
W3n. Jlans, 2024. - 204 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU

HUHTEPHET
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