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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHKA» YTIyOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it (GOpMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4YalHBIX COOBITUH, BEIUYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi NpPeJCTaBIeHUs OO0Yy4alolUXCcsi O METOJaX  HUCCIECIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd INOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepkanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrarte y 00yyaromuxcsi 10JKHO cpOpMUPOBATHCS MPEICTABICHUE O
HanOoJee YyIoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUIL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il JI1 OCBOSHUS BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATMCTaM HE TOJIBKO MH)KCHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOILIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh Y4eOHOTO Kypca 3aHHUMAacT
oOCyX/IeHHE 3aKOHAa OOJBINX 4YHceNl — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyo (hopMalIh3aluio.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HA YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIE
coniepkatenbabie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB MW TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MATEMaTHYECKUX YUeOHBIX
KYPCOB.

Conepxanvne muHNH «CroydaiiHblE COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK]ly 3HAUCHHUSMU CITy4allHbIX BEJIUYHMH. Ba)kHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHBIMU BEIMYMHAMH H
pacHpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydaroluxcs Ha ONHCAaHUU U
U3Y4YEHUU CITyYalHBIX SBJICHUH C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS NOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXJy CIydyallHbIMH BEJIMYMHAMH U OIKMCAHUE OTOM CBA3M C IOMOIIBIO
KO3 QUIIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oaumH 2JIeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIETCS] AKTYaJbHBIM JUIsl OyIymMX aOUTYpPHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiyOJIGHHOM YpOBHE OTBOAUTCS 68 uacoe: ¢ 10 knacce — 34 uaca (1 uac ¢
Heoenr), 6 11 knacce — 34 uaca (1 uac ¢ neoeni).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

['pad, cs3ubI rpad, nyTu B rpade: mukisl U nenu. CteneHpb (BaJICHTHOCTS)
BepmuHbL ['padsl Ha TTOCcKOCTH. JlepeBbs.

Crny4aliHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHs. bim3ocTh 4acToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. Jluarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiaydarlHOro
skcniepumenTa. Gopmyiia nosnHou BepostHocTU. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil cily4aiiHbIid ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEepBOro ycrexa. llepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HcnblTaHUKA bepHymnu. CrydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas  BenuuuHa. Pacnpenenenune  BeposdTtHocteil.  [[uarpamma
pactpenenenus. Onepanuu Haj ClIydallHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BesMuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMeCTHOE pachpenesieHHe JBYX CIy4YalHbIX BeaW4yuH. HesaBucumble
CIIy4yallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXHUJIAHUE CIIyYalHOW BEJIMYMHBI
(pacupenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMATUYECKOTO  OXHUAAHUS
(cTpaxoBanue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOW clydalHOMN
BEJIMYMHBI. MareMaTudeckoe OKHUJIAHUE CYMMBI  CJIyYallHbIX  BEJIUYMH.
Maremaruyeckoe 0KUJJaHUE r€OMETPUUECKOTO u OMHOMUATILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYalhHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ClydailHOM BeMMYMHBL. MaTeMaTrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpenencHusl.



11 KIIACC

HepaBenctBo YeoOniméra. Teopema UebOniméBa. Teopema bepuymim. 3akoH
Oonpmmx  uucen. BwiOopounslii  Merox  uccienoBaHuil.  BriOopouHble
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YUYEHHBIX PaclpeIeICHUN.

HenpeppiBHble cinydaliHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. DyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeIbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pactpeneneHus. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEIEIICHNUS.

ITocmenoBaTebHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIpUBOJILIME K pacnpenenenuto Ilyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppenmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpOUYHBII
KOd(PphULIMEHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bI0 U MPUYHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTuAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKM U JEATEJIbHOCThIO YUE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKICHU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA,

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HAHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYEeCKOW JeSITeIbHOCTH, ITaroB €&
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHIUBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN  MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS 1 BBIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nunopmanueii:

BBISBJIATH Je(UUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMS], SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pPE3yJIbTAT;

B XOJI¢ O0OCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3UIMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.



PeryasiTuBHbIe YHHMBeEpPCcaJbHbIE YueOHbIE AeiCTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOH 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaJIbHOU
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEeATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOET0 BKJAajJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTCs:

CBOOOJHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uenb, UK, JEPEBO, CTENEeHb BEPIIMHBI, JEPEBO CIIy4ailHOTrO
IKCIIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBATh MOHATHSAMH: CIyYalHBIM SKCIEPUMEHT (OIBIT),
Clly4aiiHOEe COOBITHE, DJIEMEHTAPHOE CllydallHOe COOBITHE (PTIEMEHTAPHBIA HCXON)
CIIy4allHOTO  OMbITa, HAXOJAUTb BEPOSATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaXoJuTh U (pOpMyIHMpOBaTH COOBITHS: TIEPECEUCHNE, OOhCTMHECHHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArPaMMBI



Oinepa, KOOPIAMHATHYIO MPSIMYIO U PELICHHUs 3a/ay, MOJIb30BaThes (HOpMYIIoit
CJIOKEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyH4alHBIX COOBITHIA;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOrO0 HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4aiflHOTO OIIbITa, HCIONb30BaTh (OPMYIy TOJHOW BEPOSITHOCTH, (HOpMYITy
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHI IO GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh W3yYEHHble KOMOUHATOpHBIE (QOPMYJBl s MNEPEUUCICHUSA
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yalHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucmibITaHKE), yCIeX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUsl MCIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
CEepHUM WCIBITAaHUN bepHyJIM, B ONBITE, CBSI3aHHOM CO CIy4YallHbIM BbIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciy4ailHas BeJIUYMHA,
reoMeTpuyecKoe, OMHOMHUAIILHOE paclpesiesiCHUE;

ONEPUPOBATH TOHATUSMH: COBMECTHOE pACIpEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIIyYailHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEeMaTHYECKOTr0 0XKMJIaHUs CIy4yailHOW BeMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTEMAaTHYECKOrO0 OXKHMIAHUSA IIPU PEUIEHWH 3a7a4, BBIYUCIATH
MaTeMaTUYeCKOoe 0KUJAaHe OMHOMUAIIBHOTO U T€OMETPUYECKOTO pacTpeIeIeHHI;
CBOOOJIHO OIEpPUpPOBaTh MOHATUSMHU: JAUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA IUCIIEPCUU CIyYAaWHOW BEJIWYWHBI
(pactipeiesieHusi) MPU PEIICHUU 3a/lad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAIILHOTO pacipe/eIeHUH.

K kxonity 11 kiaacca oOyyaromuiicss HayduTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTESBI, TIOJIb3YSCh H3yUEHHBIMU PACIIPEACICHUSIMY;

IPUBOAUTH  TNPUMEPHl  3a4ad, INPUBOJAIIMX K  IOKA3aTeJbHOMY
pacIpeneneHuio, 3anad, MOPUBOASLIIMX K HOPMAJIbHOMY  PAaCHpPENEIICHMUIO.
OmnepupoBarh NOHATUAMH: (DYHKUHMS TUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpenenenus, PyHKUUs ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO pacIpeieeH s,



(GYHKIUS TUIOTHOCTH H  CBOWCTBA HOPMAJIBHOTO PACIHpPEEICHUS;ONPenesITh
KOA(PGUITUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KOI(PPHUIIMEHT KOPPEISIIH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Koutpoasnsie IlpakTuueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Dneme e 3
JICMCHTBI TCOpHH rpagoB https://m.edsoo.ru/e0b7b0f1
) CryyaiiHble OIBITHI, CITy4ailHble COOBITHS U 3 bubnnorexa [HJOK
BEPOSITHOCTH COOBITHIA https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. CIIOKEHUE U YMHOXKEHUE 5 bubnuorexa [JOK
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb. https://m.edsoo.ru/e0b7b0f1
He3zaBucumeble coObITHS
bu6mmoreka [IOK
4 2 0 4 1
FICMEHTHL ROMOHHATOpHIH https://m.edsoo.ru/e0b7b0f1
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUH.
5 Ucnpbitanus bepuymm. Ciy4aitHbiil BBIOO 5 bubmorera [TOK
. PHY Y P https://m.edsoo.ru/e0b7b0f1
13 KOHEYHOM COBOKYITHOCTH
bu6mmoreka [IOK
6 C i 14 1
JydaiiHble BETUYMHBI U pacipeieNIeHus hitps://m.cdsoo.ru/c0bTbOFL
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
I 3axon Gompimx HHcen > https://m.edsoo.ru/5fbe5dcl
. bubmuorexa [{OK
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU 6
https://m.edsoo.ru/5fbc5dcl
HenpepriBHbIE clTydaliHble BETUYHHBI
3 (pactipeienieHus ), MoKa3aTeIbHOE U 4 bubmmorexa [IOK
pactipelt ’ https://m.edsoo.ru/5tbec5dcl
HOPMAaJIbHOE pacrpeIeacHus
bubnunoreka LIOK
4 Pacnipenenenue Iyaccona 2 https://m.edsoo.ru/5fbc5dcl
5 CBsI3b MEXIY CIIYYallHBIMU BEJIUYNHAMU 6 Bubmiorexa OK
Ay ey https://m.edsoo.ru/5fbc5dcl
bub6nmorexa LIOK
6 00600 5 11 1
0oO0lIlleHNEe U CUCTeMaTH3allus 3HaHWI hitps://m.edsoo.rw/Sfbesdel
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoaudecTBO 4acoB

Tema ypoka
Bcero

I'pad, cBsa3HbI rpad, npencraBieHne
3a71a4M C MMOMOIIBIO rpada

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepluuHbL. [TyTh B
rpade. Llenu u muKIIBI

I'padsl Ha m1ockoctu. [lepeBo ciydaitHOro
HKCIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U
cityyaiiHble cOOBITHSA. DeMeHTapHbIe
COOBITHUS (MCXOTBI)

BeposiTHOCTB cityuyaltHOTO COOBITHSI.
BepositTHocTH COOBITHIT B OTBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB cityuyaltHOTO COOBITHSI.
BeposiTHoCcTH COOBITHIT B OTBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyJia cloKeHUs: BEpOITHOCTEH

YcaoBHas BCPOSATHOCTD. YMHOXEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/221¢622b

bu6mmnoreka [JOK




BepoATHOCTEH. DPopMyJia yCIOBHOU
BEPOSITHOCTH

YcioBHas BEpOSATHOCTh. Y MHOKEHHUE

https://m.edsoo.ru/9a408d25

9 BepoATHOCTEH. DPopMyJia yCIOBHOM
BEPOATHOCTH

10 dopMyia MOJTHON BEPOATHOCTH

11 dopmyna baiieca. HezaBucumeblie coObITHS

12 KomOuHaTOpHOE MPaBUIIO YMHOXKEHUS. bubmumorexa [IOK
[TepecTanoBku 1 pakTopHa https://m.edsoo.ru/9a408d25

13 Yucno coueranuii. Tpeyronpnuk [lackans

14 ®opmyna bunoma HproToHa
KontponsHas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOKECTBA,
KoOMOMHaTopuKa"
bunapHblii ci1y4aifHbIi ONBIT (MCIIBITAHUE),

16 ycnex u Heyjada. HezaBucumele
ucneltanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO ycIexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10
IIEPBOTO ycrexa

18 Cepust HE3aBUCUMBIX HCIIBITAHHUM
bepnymm

19 CrnyualiHblii BBIOOD U3 KOHEUHOU
COBOKYITHOCTHU

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

o1 Cnyuaitnas BennuuHa. Pacnipenenenue

BCpOHTHOCTCﬁ. I[HarpaMMa pacnpeaciiCHUA




22

23

Onepanuy Haj CIy4YailHBIMU BEIMYMHAMMU.
IIpumepsl pacupenenennid. bunapnas
Clly4aiiHasi BeJINYMHA

I'eomeTpuueckoe pacnpeesneHue.
bunomuanbHoe pacnpenenenue

24

MareMatnueckoe 0KMIaHHUE CIIyYalHOU
BennuuHbl. COBMECTHOE pacIipeiesieHne
IBYX CIIy4alHBIX BEJIUYHH

25

HesaBucnmeble cirygailHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUJAAHUS.
MatemaTtuueckoe 0xHuaaHue OMHApHOU
CIIy4allHOM BEJIMYHHBI

26

27

MaremMmatudeckoe OKugaHue
TE€OMETPHUYECKOTO ¥ OWHOMHATILHOTO
pacrpeeneHuit

HI/ICHepCI/IH H CTAHAAPTHOC OTKIIOHCHUC

28

JHucnepcust OMHapHOU Ciy4aiiHON
BennurHbl. CBOMCTBA qUCTIEpCUU

29

30

31

MaremaTtudeckoe OXHIAaHUC
MMPOU3BCACHUSA U JUCIICPCUSA CYMMBbI
HE3aBUCHUMBIX cnyqaﬁme BCJIIMYHNH

Jucnepcusi OMHOMHUATBHOTO
pacrpenenenus. [Ipaktuueckas padora ¢
HCIIOJIb30BAHNEM DJIEKTPOHHBIX TAOJINIL

I[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC
reoOMCTPHUICCKOI0 pacClpeaciiCHu. .
HpaKTI/I‘-ICCKaH pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_I




32 O06o001eHre u cucTeMaTr3aIis 3HaHUIA 1
KonTponbnas padora Ne2: "Ucnbiranus
33 bepnynnu. Ciyyalinble BETMYUHBI U 1
pacnpeneneHus"”
34 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

HepasenctBo YeObimena. Teopema
UYeonimena. Teopema bepnysum. 3akon
OOJIBIITUX YHCET

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuysmm. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuynu. 3akon
OOJIBIINX YHCEIT

Br100pouHBIi METOT UCCIICIOBAHUIMA

[TpakTrueckas paboTa ¢ HCTIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIIL

I'enepasibHast COBOKYIIHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHEro U
JUCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOMUIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYIIHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHETo U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOMUIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BEIOOpKE

Crartucruueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3YYEHHBIX pacripeesieHui

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3YUYEHHBIX pacIipeaesieHui

11

12

13

[IpakTrueckas paboTa ¢ HCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

[Ipumepbl HENIPEPHIBHBIX CIIyYalHbBIX
BenM4rUH. OYHKIHS IJIOTHOCTH BEPOSITHOCTH
PaBHOoMepHOEe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY H K
HOPMaJIbHOMY pacHpeleICHUSIM

14

15

16

q)}IHKIII/ISI IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcupCACICHUA

CDYHKI_[I/UI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbBHOT'O PACTIpCACIICHUA
IlocnenoBaTeabHOCTh OJUHOYHBIX

He3aBUCUMBIX coObITHi. [Tpumep 3anaun,
IpUBOIALIEH K pacnpeneneHuto [lyaccona

17

[IpakTrueckas paboTa ¢ HCTIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUIIL

18

19

KoBapuanus 1ByX ciay4yailHbIX BEIUYHH.
Koaddunment xoppensauuu

CoBMeECTHEIC Ha6J'IIOI[CHI/I5{ ABYX BCINYHH

20

Br160opounslii K03 ULIMEHT KOppensuun




Paznuuue Mexy TMHEUHOM CBS3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccust

7 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

24 [IpencraBienne JaHHBIX C TOMOLIBIO TAOIUI]
U JUarpaMm, onucaTeibHasi CTaTUCTUKA

)5 OnbITHI ¢ pABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUAMU

6 Boruncnenue BeposiTHOCTEN COOBITUI ©
MpUMEHEHHEM (HOpMYIT
Brruncnenue BeposiTHOCTEH COOBITUI C

7 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJAMHATHAs npsiMasi, 1IepeBo, Auarpamma
Ditnepa

28 Ciy4daiiHble BETMYMHBI U pacipeieNeHus

9 MaremaTH4ecKoe OKHUIAHUE CIYyYANHON
BEJIMYUHBI

30 MaremaTuyecKoe OKUIAHUE CIYyYaAHON
BEJINYUHBI

31 KonTponbnas padota: "BeposiTHOCTE 1
cTaTUCTUKA"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHneM (GopmMyI1 U rpaduyecKux
METOJIOB
Brruucnenue BeposTHOCTEH cOOBITHI C

33 npuMeHeHueM (GopmyI1 U rpaduyecKux

METOH0B




34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CiyualiHble BEJIMYUHBI U PACIIPEACICHUS.
MareMatnueckoe 0KMIaHHUE CIIy4alHOU
BEJINYUHBI

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeIHero o0mero 00pasoBanus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtath ¥ CTPOUTH TAOJHUIIBI U JUATPAMMBI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCUBA YNCIIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMMU: CIy4yailHbIN SKCHEPUMEHT (OMBIT) U ClyyaiiHoe
coObITHE, DIEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOMA) CIy4alHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PAaBHOBO3MO>KHBIMHU
CIIy4alHBIMU COOBITUSMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTH COOBITUI B
M3YYEHHBIX CIy4YailHbIX dKCIIEpUMEHTaX
Haxogute u QopmynupoBaTh COOBITHSA: IEpeceueHUe H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTUBOIIOIOKHOE JIaHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUs BEpPOSITHOCTEMN
IIPU pEIIeHUH 3aa4
OnepupoBaTh NOHATHAMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTU C IMOMOLIBIO IMPaBWJIA YMHOXKEHUS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMU: HCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, yCIeX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B CepUu
' HE3aBUCHUMBIX HCIBITAHUH 70 TMEpPBOro ycrexa, HaXOAWTh BEPOSITHOCTH
coOBITHI B cepuH UcTibITaHul bepHyum
6.8 OnepupoBaTb  MOHATUAMM:  CilydaiiHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYHUHBIIIO
’ pacnpeesIeHUIO WK C TOMOLIbIO AMAarpaMM
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIy4alHON
BEJIMYMHBI, HAXOOUTb MaTE€MaTH4EeCKOE OXUJAHHE IO  JTaHHOMY
pacnpeneneHuIo
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Hmets npencraBieHue 0 3aKOHE OOJIBIINX YUCET

NmeTts MMPEACTABIICHUE O HOpMaJIbHOM paclpCaCICHUN



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox
6

IIpoBepsieMblii 3JieMeHT copepKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre faHHBIX C MOMOIIBIO TabauI U auarpamm. CpeaHee apudMeTHIecKoe,
MeJaHa, HauOOoJbIllee U HAUMEHBIIEe 3HAYCHHS, pa3Max, IUCIEPCHUS U CTaHIAPTHOE
OTKJIOHEHHE YHCTIOBBIX HA0OPOB

CrnyualiHbple SKCTIEpUMEHTHI (OTBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepositTHOCTH COOBITHH B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObITus. uarpammsl Diinepa. opmya cIoKeHus: BEpOSATHOCTEN

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH.  JlepeBO  Cily4aiHOro
skcriepuMenTta. @opmya mojHOM BepoaTHOCTU. HezaBucumeblie coObITHS

6.5

6.6

KomOunaropHoe mpaBuino ymHoxeHus. IlepectanoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronpauk Ilackans. ®opmyna bunoma HeroTona

bunaphplii crnyuyaiiHblii ombIT (MCHBITaHUE), ycmex M Heyjgada. HesaBucumble

HCIIBITaAHUAA. CepI/IH HE3aBUCHMBIX HCHOBITAaHUM 110 [epBoro  ycriexa. CepI/Iﬂ
HE3aBUCHMBIX HCIIBITAHUN BepHynJm

6.7

CnyyvaitHas BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
[Tpumeps! pacrpeenieHnit, B TOM YHCIIe TeOMETpUIecKoer OMHOMHUATBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEIMYMH: MAaTEMaTUYECKOE OXHUIaHUE,
JIMCTIEPCHUST U CTAaHJIAPTHOE OTKJIOHEHHE. [Ipumepsl mpuMeHeHHsT MaTeMaTUYECKOro
OXXHMJaHWs, B TOM YHCJIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaTnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH. MaTeEMaTUUECKOE OKUIAHUE U TUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMHUABHOTO PaCIpeIeTICHHIA

5.2

3akoH OOJBIINX YHCET M €ro POjb B Hayke, Mpupoje u obmiectBe. BriOOpouHbIit
METOJI YICCIICNOBAaHUHI
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IIpuMepsl  HENpPEpBIBHBIX  CllydalHbBIX  BeauduH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMaJIbHOM paclpeacIeHun




IMPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM OCBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeHero 0011Iero
TpeOOBaHUSA o0pa3oBaHus

Brnanenue wmeromamMu J0Ka3aTelbCTB, QJITOPUTMAMH PEIICHUS 3a7ady;
yMeHHe (GOpMYyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOXKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUY;
IMPOBOAUTDL AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OMmrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U npu pCIICHUU 3aaa4, B TOM
quclie U3 JPYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeNIeM, KOpEeHb HATypalbHOM CTENEeHH, CTEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHBL C ﬂeﬁCTBHTeHBHLIM II0Ka3aTciieM,
norapudmM UMCIa, CHHYC, KOCHHYC W TAaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANHOHAIBHOE YHCIIO,
MHOKECTBA HATYpaJlbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNnuTeNh W HauMEHblee ofllee KpaTHOe, anroputMm EBkanaa mpu
pPEOICHUHN 3ada4; 3HAKOMCTBO C pas3IMYHbIMH MMO3WMIWUOHHBIMHU CUCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDOKEHH CO CTEeNeHsAMU M Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
panrOHAJIBHBIX BBIpa)KeHPIfI; YMCHUC OIICPpUPOBATH IIOHATUAMMU:
MOCJIEIOBATENBHOCTh, apu(MeTHUecKass TPOTPECCUsi, TeoMeTpUYecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKasi IPOrpeccus;




yMEHUE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHUE ONEePUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUYECKUEe NEHCTBUS C KOMIUIEKCHBIMH YHCIIaMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YHCEN;, ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalXOHAJIbHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpUPOBATH
HNOHATHUAMUK. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTCMA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCpaBCHCTBA M CHUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATCMATHYCCKUX

3a/laq 1 3aa4 U3 pa3JINIHbIX obOmacren HAyKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYyHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee M HaMMEHbIIEee 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI Ipaduka
¢GyHKIMHU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢buznyecKkuil CMBICII TPOU3BOAHOM, TNepBOOOpa3Has, ONpeaeTIEHHbII
UHTETpal; YMEHHE HaxXOAWTh ACHUMINTOTHI Tpaduka (GYHKUUH; yMEHHUE
BBIUKCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GYHKIMM; YMEHUE HaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JUId HCCIENOBaHMUA (DYHKIIHA,
HaXOAUTh HAWOOJIbIIME WM HAUMEHbIIWE 3HAueHUs QYHKIUH; CTPOUTh
rpaduKd MHOTOWJIECHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4ecKoro
aHauu3a; MPUMEHATh MPOU3BOJHYIO JUId HAXOXKICHHUS HAWITydIIEero
pellieHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUUYECKUX H
bu3MYecKuX 3a/1adax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HUHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C




noMoIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHas (YyHKUNS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIHS, KBagpaTHYHas (QYHKIHS,
pauvoHanbHass (QYHKUUS, CTENeHHas QYHKUIUSA, TPUTOHOMETPUUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAas U
jgorapupmuueckas (YHKIHMH; yMEHUE CTPOUTh TpapuKH H3yYCHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yUeHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYIHX Yy4eOHBIX NPEIMETOB M 33/1a4 M3 pealbHON
KU3HH;, BBIpaXaThb (OpPMyJIaMH 3aBHCHMOCTH MEXIy BEINYHHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (PyHKIMH U pEIlICHHsS ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/a4d U3 00JAaCTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKECHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, HCCIIEI0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuuecKkoe, MeauaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUEHUS, pa3Max, JUCTEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalLKIo, NMPEACTABICHHYI0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEaJbHBIX MPOILIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIEeN0BaTh
CTaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJI0IEHNUS C MOMOIIIBIO IMarpaMM pacCenBaHUs U JMHEHHOU perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIy4aiHOe
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH

BCPOATHOCTH C MCIIOJIb30BAHUCM rpaq)nqecxnx MCTOHOB; IPUMCHSATH




10

(GOpMyIIbI CIOKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpMyIy TMOIHON
BeposTHOCTH, hopmyny bepHysmm, koMOuHaTopHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYHMHA, pPAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHMHA  pPacCUpelelieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHne
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN JJIS pElIeHUs 3a/1ad,
3HAKOMCTBO C IOHSATHUSMH: 3aKOH OOJBIINX YHCEI, METObI BRIOOPOYHBIX
UCCIIC/IOBAHMI;, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBICHHUSX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NIPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJIEIb U

HHTCPIIPCTUPOBATDH HOJIy‘IGHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHNHA YyIJia, IJIOCKUM yroJl, IBYIpaHHbBIN
yroj, TpEXIPaHHBIA YroJjl, CKPELIUBAIOIIHUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIIPHOCTD IIPAMBIX H HHOCKOCTCfI, Yroia MEXAy IIpsIMbIMH,
yroia MexXAay IMpsAMONM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM N0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSMBIMU,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMH; YMEHHME HUCIIOJIB30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOACIN C TIOMOIIBIO TCOMETPUUCCKHUX MMOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHSATHUSMU: IUIOMAAb (QUTYPBI, 00BEM (UTYPHI,
MHOTI'OIr'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mMapaijienenumnes, MOpu3Ma, NHpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, MWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH TMHUPAMHIBI, MPU3MBI, KOHYyCa, HWIMHIpa, 00bEéM KyOa,
NPSMOYTOJIBHOTO  TapaJuIeyIeuIeia, MUPAaMUIbI, TPHU3MBI, [WIHHIPA,
KOHyca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHyCa M MIIUHAPA,
napajjielbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE IIIapa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHUE
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MHOTOTpaHHHKa, W300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
dbopMynMpoBaTh onpeAeneHus U3ydaeMbIx (pUryp, BbIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiaccHPUKauuioo (GuUryp Imo
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JOTIOJHUTEIbHBIC

IMOCTPOCHUMA

YMeHHe onepupoBaTh HOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00UsA, TMOAOOHBIE (UTYPHI; YMEHUE
pacrmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
pelIeHUH 3a/ia4y; HaXOJWTh T'€OMETPHUYCCKHE BEIUYHHBI (JIJTMHA, YTOJ,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 pEaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH TEOMETPUYCCKUE BEITUYUHBI
(IMMHA, YTOJN, TIIOMAAh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HUCIOIb3YS
W3YyYCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONalb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — TapajUIeNIeNuNela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMenue ONCpUPOBATH TOHATUAMU: MPAMOYTOJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOp,HHHaTHLIfI METO

JJI pECHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTux y‘-Ie6HI)IX npeaMcToOB

13

YMenue BLI6I/IpaTB HO,Z[XO,I[HH_II/Iﬁ MCTO OJId pCIICHUA 3aJa4r; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHMU MPHUPOAHBIX H O6H_[eCTBeHHI)IX
nmponeccoB u ﬂBHCHI/Iﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHUEC IMPUBOJUTE MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMAaTHYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhsle u nensie yucna. [Ipu3Haku e1uMOCTH LENbIX YUCell
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
L3 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
1.4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ pallMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTJICHHS, TIPUKUIKA U OIIEHKA
pe3yJibTaTa BBIYUCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIBHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenpHbIe U JOrapUPMUUECKUE YPABHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Matpunua cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIWH U TpaduKh
3.1 Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynkmuu. B3ammuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKINMN

Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hymu ¢dyHKuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HaunGospinee W HauMeHbIIee 3HAYCHHE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-0l CTEIIEHU
34 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKIHUU, UX CBOICTBA U rpaduku
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (QyHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOXxecCTBa U JIOTUKa
5.1 MHoecTBO, onepalnuu HajJl MHOKecTBaMH. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposATHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 KomMmOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BpALICHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* MaremaTuka. AnreOpa u Hayajia MaTeMaTH4ecKoro ananusa; 10 kmacc.
yriryosiennoe o0yuenne Mepaisik A.l'., Homuposckuii J[.A., [TossikoB B.M.;
non penakuueit [Tononsckoro B.E. O0miecTBo ¢ orpannyeHHON
orBeTcTBEHHOCThIO M3narenbckuil neHTp «BEHTAHA-I'PA®Dy;
AxnmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Maremaruka. Anre6pa u Hayaiga MaTeMaTH4eckoro aHaiusa; 11 kiacc.
yriyonenHoe ooydenue Mepansak A.I'., Homuposckuii J[.A., [Tonskor B.M.;
non peaakiueit [ogonasckoro B.E. O6miecTBo ¢ orpaHuyYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uenTp « BEHTAHA-T'PA®y;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

METOJNYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
Maremartuka. BeposarHocTs u cratuctuka 10-11 knaccsl. CaMOCTOSITEIbHBIE U
KOHTpoJibHbIE pa0oThl. B.A. Bynbrues. M: IIpocsemienue 2025

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Maremaruueckasi BepTHKaiIb/BeposTHOCTh B IIKOJIE

2. Yun.py

3. dKnacc

4. Mos mkona

5. Skysmart
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