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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP HM CTaTHCTHKA» YriayOJIEHHOTO YPOBHS
ABJIAETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y OOYYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluXxcs O METOoAax HCCIEeI0OBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBACTCA TMOHMMAaHWE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIUYMHAX U B3aAUMOCBA3AX MEXKIY
HAMM Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYkKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJI0OB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpEe HUCIOJIb3YIOT armapar
aHain3a OONbIIMX JaHHBIX. LleHTpanabHyl0 4YacTh yY4eOHOro Kypca 3aHUMAET
oOCyXKJeHHE 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeMaTHIECKYyI0 (hOpMaIU3aIHIO.

B cooTBeTcTBMM € yKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepoATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajia JJaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK1Yy 3HAUYCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIILHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCd Ha ONUCAHUU W
W3YYEHUU CIy4alHbIX SIBIICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMHU W ONHCAaHUE HTOM CBA3M C IOMOIIBIO
Kod(huieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHusi, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAOIIMX Ha y4eOHbIE
CHELIMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuyenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHUKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepnHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyyaliHble SKCTIEpUMEHTHI (OMBITHI) U CIIydailHble COOBITHS. DIIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: NepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOXKHBIE
coObITHs. Jluarpammel Ditepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmsie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuKd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenue  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BeqnunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpelesieHHe JIBYX Ciy4dalHbIX BeaW4YuH. He3aBucumblie
CIy4YaillHble BEJIUMYMHBL.MATEMaTHYECKOE OXKHAAHUE CIIyYalWHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOM clydaitHOM!
BEJIMYMHBI. MaremaTndyeckoe OXKHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO 51 OMHOMUAIILHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BEIMYMHBL. MaTemMaTHYeCKOe
OXXMJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss uM CcTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBHOTO
pacnipenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHbie
xapakTepucTuku. ONeHNBaHNE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIIbHOMY paclpeeieHuI0. 3a1aun, NIPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIIPEEICHUS.

[TocnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHHM.  3ajaud,
IIPUBOJAIIME K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHbix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIBYX  BEJIWYMH. BbpIOOpouHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEMHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJIECHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYaAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHOro 0opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Usi, HHTEpeCc K
paznmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBeYeCKOM ACATENIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4E€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, NIPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1ayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiu4yve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
Npe3eHTAlUd U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIU U YCIOBHUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE ILUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATH TMMOHITUSMU: CIy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DJIIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOJUTh U (HOPMYITHPOBATH
COOBITHSI:  TepeceueHue, OO0BbEAMHEHWE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMmbl Jujiepa, KOOPAUHATHYIO
PSAMYIO JUTsl PEIICHUsI 3a]1ad, TI0JIb30BaThCsl (DOPMYJIION CIOKEHHUS BEPOATHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4yalHBIX COOBITUH;



ONEpPUPOBATh  NOHATUAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXECHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIIYyYalHOTO SKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TIOMOINIBIO MpaBWIa YMHOXKEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY IOJHOW BEPOSITHOCTH, (OpMYITy
bailieca npu pelieHun 3aj1a4, ONpeaessTh HE3aBUCUMOCTh COOBITUI O popmysie u
10 OPraHU3alUHU CIy4YalHOTO YKCIIEPUMEHTA;

NPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
Clly4allHbIil ONBIT (MCHBITAHUE), YCIIEX U HeyJaya, HE3aBUCHUMBbIE HCIBITAHUS,
CepHsl UCHBITAHWM, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIIEXa, B CEPUM HCIBITAaHWM bepHyM, B ONBITE, CBA3AHHOM CO
CJIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpelesieHue
BEPOSATHOCTEH, JuarpamMma pacrnpeieicHus, OuHapHas CciydailHas BeJWYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEesICHUsl JIBYX CIy4yalHBIX
BEJIWYUH [UIS BBIICICHUS PACHPEACIICHAsS KAKIOM BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOTrO OKUJAHUS CIy4aillHOW BEJIMUYMHBI (pacipeneneHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHUS NPH PEUICHUH 3a4ad, BBIYMCIATH
MaTeMaTHUYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpeiesieHuH;

CcBOOO/IHO OTNEpPUPOBaTh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeiesieHHst) TIpU PELIEHUU 3a]lay, BBIYMCIATH AUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeICHUN.

K koniy 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKNA TE€HEPAJTIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapakTepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKHUE TUIIOTE3BI, NIOJIb3YACh H3yUYEHHBIMU PACIPEICICHUSAMU;

OPUBOAUTH  NPUMEPBHl  3aJay, MNPUBOAALIIMX K  [OKa3aTeJIbHOMY
paclpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY PacCIHpENEIeHUIO.
OnepupoBaTh MOHATUAMU: (PYHKIUS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacHpeeICHuUs,
(GYHKIUS TNIOTHOCTH U CBOMCTBA HOPMAJIBHOTO pacIpeIeICHNUS;

ompenensaTh  KO3GOUIMEHT  JTUHEHHOW  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 PUIIMEHT KOPPENSIIUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DneMeHTHI Teopuur rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. CII0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocrienoBaTebHbIX UCIIBITAHUH.
Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakruyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJIBIINX YUCEI

DJIEMEHTBl MAaTEMAaTUYECKON CTaTUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pacripeenienusi), oKa3aTeIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
I'pad, cBsa3HBI rpad,
1 MPEACTABIEHUE 3314 C IOMOIIBIO 1 https://m.edsoo.ru/4cb78972
rpada
CreneHb (BaJIGHTHOCTD) BEPILIUHBL.
2 1 https://m.edsoo.ru/b35628ef
[Tyts B rpade. Llenn u mukIIs!
I'padbr Ha mnockocTu. [depeBo
3 pad . Jlep 1 https://m.edsoo.ru/293b57be
CIIy4allHOTO KCIIEPUMEHTA
Cny4daiiHble SKCTIEpUMEHTHI
4 (OTIBITHI) U CITy4aifHbIE COOBITHS. 1 https://m.edsoo.ru/1e5¢5¢2b
DnemMeHTapHbIe COOBITUS (MCXOBI)
BeposiTHOCTB cityyalfHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OTIBITaX C
5 1 https://m.edsoo.ru/d6abadcd
PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU
BeposiTHOCTB cityyaltHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OTIBITaX C
6 1 https://m.edsoo.ru/18dbbdf8
PaBHOBO3MOKHBIMHU
ANIEMEHTAPHBIMU COOBITUSIMU
[Tepecedenue, 0ObeTMHEHUE
7 MHOKECTB U COOBITHIH, 1 https://m.edsoo.ru/e33211b4

IIPOTHUBOIIOJIOXKHBIC COOBITHS.




dopmyiia CIOKEHUS BEPOSTHOCTEN

VYcnoBHas BEPOSTHOCTD.
YMHOXKEHUE BEpOATHOCTEM.
®dopmyiia yCI0BHON BEPOSITHOCTH

https://m.edsoo.ru/35df5d69

VYcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyJiia YCIOBHOK BEPOSITHOCTH

https://m.edsoo.ru/2f9¢223b

10

11

®opmyJia MOJTHOM BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITHS

https://m.edsoo.ru/281aaclc

https://m.edsoo.ru/5cde5e5b

12

KomOunaTopHoe rmpaBuio
YMHOKCHHA. HepeCTaHOBKI/I u
bakTopuain

https://m.edsoo.ru/6bdb8b9e

13

14

UYucno coueranuid. TpeyrojbHUK
ITackans

®opmyna bunoma HproToHa

https://m.edsoo.ru/bead65d4

https://m.edsoo.ru/a9de8c9e

15

KonTponsnas padora Nel: "I'padsl,
BEPOSTHOCTH, MHOXKECTBA,
KoMOuHaTopuka"

https://m.edsoo.ru/e3d48d5a

16

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

https://m.edsoo.ru/lacad718

17

18

Cepust HE3aBUCHMBIX UCTIBITAHUH
710 TIEPBOTO ycrexa

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepuymm

https://m.edso00.ru/9273b546

https://m.edsoo.ru/aa634999




19

20

Cry4aifHplii BBIOOp M3 KOHEUYHOMH
COBOKYIHOCTH

[IpakTuueckas pabota c

HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJIuI

https://m.edsoo.ru/294295cd

https://m.edsoo.ru/339f945b

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

https://m.edsoo.ru/7c24cfba

22

Onepanuu Haja cay4aiHbIMU
BennuuHaMmu. [Tpumepst
pacnpenenennil. bunapnas
Cly4aiiHasi BeJINYUHA

https://m.edsoo.ru/1877ab9b

23

24

25

26

I'eomerprueckoe pacupenencHue.
bunomMuaneHOE pacnpeneneHne

MareMatnuyeckoe 0KHIaHHE
ciy4aiiHOH BenuuuHbl. COBMECTHOE
pacrpenesieHue IByX CIy4alHbIX
BEJINYUH

HeszaBucumsle cinyuaitnbie
BennurHbL. CBOMCTBA
MaTEMaTHUUECKOTO OXKHIaHM.
MareMaTH4eCcKoe OKHIaHue
OMHApHOMN CIy4ailHON BETMYHUHBI
MareMaTH4eCcKoe OKHIaHue

rE€OMETPUUYECKOTO U
OMHOMMAJIBHOTO pacrpeieleHnit

https://m.edsoo.ru/7a42c¢9c4

https://m.edsoo.ru/82a991ef

https://m.edsoo.ru/b8a29b2f

https://m.edsoo.ru/7¢2db655

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/4b63eb47




Jucnepcust OMHaApHOHW CITy4aitHOM

28 1 https://m.edsoo.ru/5ccaa468

BenanurHbl. CBOMCTBA JUCIEpCUU
MatemaTnueckoe 0XKUIaHnue

29 IIPOU3BEIACHHUS U AUCIIEPCUS CYMMBI 1 https://m.edsoo.ru/64428cab
HE3aBHCHUMBIX CIy4YalHbBIX BETUYHH

Jucniepcusi OMHOMHUATBHOTO

pacnpenenenus. [Ipaktuueckas

30 1 https://m.edsoo.ru/b38e3126

pa60Ta C UCIIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_I

Hucnepcus u cTaHapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO
31 pacnpenenenus. . [Ipaktnueckas 1 https://m.edsoo.ru/a2f1668b

pa60Ta C HUCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

O0001IeHrEe U CUCTEMATU3 AU
32 . 1 https://m.edsoo.ru/7b141c89
3HAHUI

KontponbHast pabora Ne2:

"Ucnpitanusa beprysm.

33 1 1 https://m.edsoo.ru/84ce345¢e

CrnydaiiHple BETUYUHBI U
pacrnipeneneHus"

O000I11IeHIE U CUCTEMATU3ALIUS
34 . 1 https://m.edsoo.ru/c4774da2
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 2 0




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Kontpoapirie  Ipaxruteckue u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr

Hepasencro Yebniena. Teopema

1 Yeonimena. Teopema bepnymu. 1 https://m.edsoo.ru/3beb9a38
3aKoH OONBIINX YHCET
HepasencrBo Yebniena. Teopema

2 YeoOnieBa. Teopema bepuyimiu. 1 https://m.edsoo0.ru/a8965f46
3aKoH OOJIBIINX YHCEelT
Hepasencto YeOnimena. Teopema

3 Yeoniera. Teopema beprysu. 1 https://m.edsoo.ru/9c2b8348
3aKoH OOJIBIINX YHCET

4 Br16opouHbIii METO MiCCIIeOBAHUM 1 https://m.edsoo.ru/36d2a371
[IpakTuueckas pabora c

5 HCIIOJIb30BAHUEM DJIEKTPOHHBIX 1 https://m.edsoo.ru/393f2333
TabyInI
I'enepanbHast COBOKYITHOCTD U
cilydaiiHas BIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.

6 OreHKa cpeiHero U JUCTIEPCHH 1 https://m.edsoo.ru/32379174
TE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK

7 Tetiepabas COBOKYIHOCTS i 1 https://m.edsoo.ru/6cbedadd

cityJaitHas BRIOOpKa. 3HAKOMCTBO C




BbIOOPOYHBIMU XaPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TE€HEPAIIBHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

OrneHrBaHUE BEPOATHOCTEH COOBITUI
0 BBIOOpKE

CraTtucTrudeckas TMIIOTE3a. HpOBepKa
HpOCTCfII.HHX THUIIOTE3 C IOMOLIBIO
CBOMCTB HN3YUCHHBIX pacnpeneneHI/Iﬁ

https://m.edsoo.ru/b52ac466

https://m.edsoo.ru/adb221dc

10

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3Y4YECHHBIX PaCIpPECIICHUN

https://m.edsoo.ru/64367654

11

12

13

14

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabsInI

[TpumMepb! HENTPEPBIBHBIX CIyYaiHbIX
BeIM4HH. OYHKIINS IJIOTHOCTH
BEPOATHOCTH

PaBHOMEpHOE pacnpenencHue.
[IpuMepsl 3axa4, IPUBOASAILIMX K
[I0KA3aTEIIbHOMY U K HOPMAJIBHOMY
pacnpeneeHusIM

q)}/HKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
IOKa3aTCJIbHOTO paCcpCACICHUA

https://m.edsoo.ru/d194e88b

https://m.edsoo.ru/2753aa8f

https://m.edsoo.ru/2f796¢c1b

https://m.edsoo.ru/77b5f81d

15

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTH
HOPMAJILHOTO PaCIpeIeIICHIUS

https://m.edsoo.ru/fc4f2b93

16

HOCHCHOB&TGJ’IBHOCTB OAMHOYHBIX

https://m.edsoo.ru/bb3433c3




HE3aBUCHUMBIX cOObITHA. [IpumMep
3a7a4M, OPUBOASIIEN K
pacnpeznenenuto [lyaccona

[IpakTuueckas pabota c

17 KCTOJIb30BAHUEM AJIEKTPOHHBIX https://m.edsoo.ru/f4f776b7
TadJIuI
KoBapuanus aByx cirydailHbIX

18 AT IBYX CIIyA https://m.edsoo.ru/538cc254
BennuuH. KoadpummenT koppensiuun
CoBMecTHBIC HAOMIOCHUS B

19 A ABYX https://m.edsoo.ru/daf287de
BEJIMYUH
Bri6opounsiii koadduiimeHT

20 P brn https://m.edsoo.ru/14775¢cc3
KOppEeJIALU
Paznuune Mex 1y TMHEHHOMN CBA3BIO

21 N https://m.edsoo.ru/18cc149f
Y IPUYHMHHO-CIIEICTBEHHOM CBS3bIO

22 JInnelinas perpeccus https://m.edsoo.ru/dc7227b6
[IpakTuueckas pabota c

23 HCIIOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/d3c4367f
TaOJIAILL
[IpencraBneHue JaHHBIX C TOMOIIBIO

24 Ta0JINIl U AUAarpaMM, OTUCATEIbHAS https://m.edsoo.ru/c8755b54
CTaTUCTUKA
OMBITHI ¢ PABHOBO3MOKXHBIMH

25 https://m.edsoo.ru/da6d9525
3JI€MEHTApPHBIMUA COOBITUSIMHU
Beruucienue BeposiTHOCTEH cOOBITUI

26 https://m.edsoo.ru/4alf5d68
C MpuMeHeHueM QopMyT
Brruncnenue BeposiTHOCTEH COOBITUI

27 C IPUMEHEHNEM IpapUuecKux https://m.edsoo.ru/c124269b

MCTOHOB: KOOPpAWHATHAA MMpsAMasd,




JIepeBO, Auarpamma Jusiepa

CrnydaiiHble BETMYUHBI U

28 1 https://m.eds00.ru/612166d2
pacrpeeneHus
MarteMaTH4eCKOe OXKHIaHUE

29 reMaTi A 1 https:/m.eds00.ru/4489a645
CIIy4allHOM BEJIMYUHBI
MareMmaTH4uecKoe OKHIaAHNE

30 . 1 https://m.edsoo.ru/971a5¢33
CIIy4aiiHOM BEIMYMHBI
KontpomnsHas padora: "BeposgTHOCTh

31 p "p P 1 https://m.edsoo.ru/7¢3953¢e4
M CTaTUCTHUKA
Brrauciienue BeposTHOCTEH cOOBITHI

32 C MpUMEHeHHeM (HopMyT U 1 https://m.edsoo.ru/82aad161
rpadMUecKux METOJI0B
Brruucnenue BepoITHOCTEH COOBITHI

33 C IpUMEHeHHeM (HopMyI U 1 https://m.edsoo.ru/acd7bf63
rpadUyeCcKuX METO/I0B
CrnyyaiiHple BeTHUUHBI U
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIUIBI U JUATPaAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpelHEEe  apu]MeTHyecKkoe, MeaHMaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIlydaiiHOe
coObITHE, >JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOAUTh BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHSA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEPOSATHOCTEH
IIPU pElIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBHJIAa YMHOXXEHHS, C IMOMOIIbIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, YCIeX W HeyAauda; HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 MEpPBOr0 YCIeXa, HaXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuii beprysim
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYHMHA, paclpeieiICeHue
’ BEPOATHOCTEN, AUarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero 0d0pa3oBaHus
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTNYMHBITIO
’ pacnpenesIeHUI0 UK ¢ TOMOLIbIO AMarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOr0, KaK MPUMEHIETCS MAaTEeMaTUYECKOE OXKUAAHUE CIIy4aiHOU
BEIMYMHBI, HAXOOUTb MaTE€MaTHYECKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
54

MmeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEACTAaBICHHUE O HOpMaJIbHOM paclpCaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apupmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JUCIEPCHUsl U CTaHapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOXKHBIC
' coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4ailHOro
' skcriepuMenTa. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclnex U Heyjgada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM A0 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnu
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
' [Tpumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTUYECKOE OXKHUIaHUE,
JTUCTIEPCUSl M CTaHJAPTHOE OTKIJIOHEHUue. [Ipumepsl mprUMeHEeHUsT MaTeMaTUYeCKOro
51 OXHMJIaHWs, B TOM YHCJIE B 3a7adax W3 TOBCEIHEBHOHM >XM3HU. MareMaTrndeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CITy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJaHNEe U TUCTIEPCUS TEOMETPUIECKOTO 1
OMHOMHUAIBHOTO pacIpeieIeHH
5 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U oOIiiecTBe. BrIOOpOUHBIi
' METOJ HCClIeJOBaHUM
5.3 [Ipumepsl  HempepbIBHBIX  Ciy4dailHbIX  BedMYMH. [loHsATHE O  TUIOTHOCTH




pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeAcIeHun



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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHUCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAallMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIIUH 00Iunit
JIenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CHUCTECM; YMCHHUC pCLIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAueHUs QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTU4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOrO MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 U3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CHUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMalLlKIo, NMPEACTABICHHYIO0 B TaOIUIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWll W  JAuarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; IrpapuuecKku UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IMOMOUIBIO JUarpaMm pacCCruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCISTH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pAacCIpelelieHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3a7ad;
3HAKOMCTBO C MOHSATHSAMHE: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHATUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe onepupoBaTb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U

10

YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, MNpu3Ma, NUpaMuna, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYCa M IHIMHIPA,

napajjiCJIibHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOIpaHHHKa, W300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00Us, TOAO00HBIE GUTYPHI; yMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IUIHMHA, YTOJI,
oAb, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJb, OOBEM, IUIOMIAJb MOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIC (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeNIeNUIeIa, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpI[HHaTHLIP’I METON
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcTOB
YMmenue BLI6I/IpaTL HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTBGHHI)IX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaTeMaTHYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxkaeHne HauOOIbIIero U HAUMEHBIEro 3HA4YeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

bynumosuny, EBrenuii AOpamoBud. MaremaTuka. BeposSTHOCTh U CTaTUCTHKA :
10-11 # xmacc : 6a30BbIN U yTITyOJEHHBIN YPOBHU : yueOHOE mocobue / E. A.
bynumoBuy, B. A. bynbsrueB. — Mockaa : [Ipocsemenue, 2023. — 223, [1] c. :
WIIL.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

IleuaTHbIE METOAUYECCKHUE MAaTEPHUAJbI

. Meroauuyeckoe nocodue nis yuurenas. M3gano B 2024 rony u3aareabCTBOM
«IIpocBemienuey. BkiitouaeT packpbITHE COIEPKATEIbHBIX U METOINYECKUX
0COOEHHOCTEN Kypca, 001ue METOUYECKUE PEKOMEH/ 1AM, pabouyto
nporpammy 1o yuebHomy npeamety «Matematuka» juist 10—11 kimaccoB u
IUIAaHUPOBAHKE U3yUYeHUs Kypca « BepoaTHOCTh U CTaTUCTHKa» Ha 0a30BOM U

yIrayOnE€HHOM YPOBHSIX.

. Iloypounsbie pazpabotkn ajs 10 kaacca. [locobue coaepXUtT METOIUUECKUE
peKoMeH1aluu K yueOHOMY nocoOuto «Maremarrka. BeposTHOCTB U cTaTucTHKA.
10 kimace». CTpyKTypa U3/1aHus MOJHOCTBIO COOTBETCTBYET CTPYKTYpE YUEOHHKA.
B navane kaxaoro naparpada ykazaHbl LIeJTd U3yY€HUS! U KOJMYECTBO YPOKOB Ha
0a30BOM M yri1yOJIEHHOM ypOBHAX. J{JIs KaKI0T0 ypoKa JjaHa Tema U
pEKOMEHyeMbIe yIpakHEeHHs. BkiroueHsl pasaeinsl «Pexkomenaanum k
MIPOBEICHUIO YPOKOBY» U «Pelienue ynpaxxHeHui» ¢ mogpoOHbIMH pEIICHUSIMU

CJIOKHBIX 3ajad. labirint.ru +2

. IMoypounbie pazpadotrku s 11 kinacca. AHanoruutoe nocooue s

11 knacca, Bxoasiiee B YMK.

. CamocTosiTeJIbHbIE M KOHTPOJIbHBbIE padoThl. [locoOue /it mpoBepKy 3HAHUIMA

ydaluxcs.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

DJIeKTPOHHBIEe GOPMBI YUeOHBIX OCO0UIi. J[0OCTYyIIHBI 3JIEKTPOHHBIE BEPCUU
yueOHuKoB 1 10 u 11 kiaccoB. B HUX MOTYT coziepKaTbCs MHTEPAKTUBHbBIE

9JICMCHTHI 1 CCBIJIKM Ha JOIOJHHUTCIIBHBIC MAaTCPHUAJIbI. Prosv.ru +1

. Poccuiickasi ajiekTponHas mkoJa (resh.edu.ru). Ilnardopma c
o0Opa3oBaTeIbLHBIMU MaTepHUaIaMU, BKJIFOYAsi BUIACOYPOKH, TECTHI 1

JOIIOJIHUTCIIBHBIC 3a1aHUS 110 KYPCY.

Oo0Opa3oBarebHbIH NOPTAJI «YUU.pYy» (uchi.ru). UnTtepakTuBHbBIEC 3a1aHUS U

MaTCpuabl JJIA 3aKPCIIJIICHUA 3HAHUU.

Cair «BepOﬂTHOCTL H CTATUCTUKA B HIKOJIBHOM KYpPC€ MaTEMATUKH .
Pecypc C I_[I/I(I)pOBI)IMI/I MaTCpuaJiaMu, BUPTyaJIbHBIMHU Ha60paTOpI/ISIMI/I JJIsA

MOJICJIMPOBAHUS CITyYalHBIX OMBITOB, COOBITHI U BEJIHYUH ().

. buboaunoreka IOK.

. Jpyrue oHjaH-pecypcChl:

OUIIHU (fipi.ru) — oTkpeIThiid 6ank 3aganuii OI'D u EI'3; sosh33cheb.ru +1
VPR.sdamgia.ru — o6pa3oBateybHbIN MOpTai A noarotroBku k BITP;

etudes.ru — MaTeMaTUUECKUE DTIOJIBI,

ilib.mccme.ru — uHTEpHET-O0MOMMOTEKA caiiTa MOCKOBCKOTO IIEHTpa
HETIPEPBIBHOTO MaTEMaTHYECKOT0 00pa30BaHuUs.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 283794527629860324954276015987693411863249112245
Bnageney LUTypKkuHa HaTanka Cepreesqa

OeicTevTened C 09.03.2026 no 09.03.2027



http://www.tcpdf.org

		2026-05-21T22:17:06+0500




