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MNOACHUTEJBHASA 3AIINCKA

YueOHbili Kypc «BeposSTHOCTP M CTaTHCTHUKA» YIIyOJEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iiero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it (GOpMUPOBAHUS y OOYUAIOIIUXCS CTATUCTHUECKON KYJIbTYpHI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl
U3YYEHUSl CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
oOoramarwTcsi NpPEJCTaBlICHUS OO0Yy4YalolUXCcsi O METOJaX  HUCCICIOBAHMS
U3MEHYMBOTO MHpA, pPaA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKperjieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 0O0IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y 00yyaromuxcsi 10JKHO cpOPpMUPOBATHCS MPEACTABICHUE O
HanOoJee YyIoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUECKUX MOJICTISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUsA  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJia M3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATINCTaM HE TOJIBKO MH)KEHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 YacTh Y4eOHOrO Kypca 3aHHUMAaeT
o0Cy)X/IeHHE 3aKOHa OOJBINX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIBI,
MMEIOILIETO MaTeEMaTHIECKY10 (hOpMaIU3aIHIO.

B cooTBeTcTBUM € yKa3aHHbIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydyaliHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanne mmHME «CrydaiiHble COOBITHSI W BEPOSITHOCTU»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4YailHbIX BEJIUYHMH. BakHYyI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeieeHu U



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

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYalHbIMU BEIMYMHAMH H
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCs Ha OMNHCAaHUM U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOILBIO HEMPEPBIBHBIX (YHKIMHI. OCHOBHOE
BHUMAaHHE YEJSIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIY CIy4yalHbIMM BEJIMYMHAMU U OINKMCAHHE OTON CBSI3M C MOMOIIBIO
Kod(huiieHTa KOppelsiud M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEW KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTypHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yriIyOJ€HHOM ypoBHE oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepnHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparuu HaJ COOBITUSMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTrO
skcnepumenTa. Popmyia noaHon BepostHocTh. Popmyna baieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrnexa. IlepectanoBku
u daktopuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHui bepHymnu. CrydaifHelii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyvaitnas  BenunuuHa. Pacnpenenenune  BeposdTrHocteil.  [[uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennurHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX Ciy4dalHbIX Beau4yuH. He3aBucumble
CIIy4allHble BEJIMYMHBL.MATEeMaTH4YECKOE€ OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(cTpaxoBaHue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW clydalHOMN
BEJIMYMHBI. MaremMaTndyeckoe OXKHUJIAHUE CYMMBbl  CIYyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE T€OMETPUUECKOTO 151 OMHOMMAIIEHOTO
pacrpeneineHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWhHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIydyallHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXKUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO

pacrpeiesieHus.
11 KJIACC



HepasenctBo YebOniméBa. Teopema UeOniméBa. Teopema bepnymnmu. 3akon
Oonpmimx  uucen. BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOLIBIO N3YUYEHHBIX PaclpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY PacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus], QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto Ilyaccona.

KoBapuauust 1Byx caywailHelx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMeCTHble  HaOMIOAEHMST JIBYX  BelIMYUH. BbpIOOpoYHBII
Kod(phuLMeHT 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 OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJbHOCThIO YUE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HaHWE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

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) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUW, OTHONIICHUN MEXAy TMOHATUSIMU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMU  OOIIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpa)XXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeliCTBHSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJBl paboT, J0roBapuBaThbcs, OOCYXAaTh MpOIEcCC U pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK 4acThb pabOThl H
KOOPJMHHPOBATh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

CBOOOJHO OTMEpUPOBaTh MOHATHUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh TMMOHSATUSMH: CIyYalHBIA OSKCIEPUMEHT (OIBIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIIy4ailHOTO  OMbITa, HAXOJWUTh BEPOSITHOCTA COOBITHMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYIHPOBATH
COOBITHSI:  TEpeceueHue, OO0bEAMHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh AUarpaMMbl JUiepa, KOOPIAUHATHYIO
PAMYIO JIJISl PEIICHHsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOSATHOCTEH
JUTSL BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYalHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIIONb30BaTh (POPMYJy IOJHOW BEPOSITHOCTH, (HOpMYIy
baiieca npu peleHun 3aj1a4, ONpeaessTh HE3aBUCUMOCTh COOBITHI O (opMysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CIIy4alHbI ONBIT (MCHBITAHUE), YCIEX WU HeyJaya, HE3aBUCHUMbIE HCHbITAHUS,
cepHsl UCHBITAHWI, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIEXa, B CEPUM HCIBITAHUW bEpHysuM, B ONBITE, CBA3AHHOM CO
CJIy4aliHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAWarpaMMa paclpeesieHusi, OuHapHas cllydailHas BEJIMYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPECIICHHUE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpEeesieHUsl JBYX CIydalHBIX
BEJIMYUH [UIS BBIICICHUS PACHPEACIICHAsS KAXKIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYallHbIX  BEJMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTO OKUIAHUS CIyYallHOW BEJIMUMHBI (pacipenereHus), TPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUM 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

cBOOO/IHO OTEpPUPOBATh MOHSTUSAMHU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeienieHusi) MPU PELICHUU 3a/1ad, BBIUMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeICHUN.

K koniry 11 kiacca o0yyaromuics HayqYuTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA T€HEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepucTiukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YSICh NU3yUEHHBIMU PaCIpEIEICHUSIMU;

OPUBOJNUTH  MPUMEPBl  334a4y, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacmpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY PacCIHpENEIeHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacHpeeIeHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpe/eIeHHUS;

ONpenensaTh  KO3(PPUIMEHT  JUHEWHOW  KOppEesSlUH,  BBHIOOPOUYHBIN
KO3 IULIMEHT KOPPEISALIIH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne o/ Kontpoabnbie IlpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
DeMeHTHI Teopuu rpadoB 3
CryyaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEH. Y CJIOBHAs! BEPOSITHOCTb.
HeszaBucumsble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa bepnymnu. CiydaiiHblil BIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyualiHple BEJIMUMHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
1 3aKoH OOJBIINX YHCET
2 DJIEMEHThl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CllydaliHbIE BETMYHHBI
3 (pacnpenenenus), NOKa3aTeJIbHOE U 4
HOPMAaJIbHOE pacnpeeieHus
4 Pacnpenenenue Ilyaccona
CBs13b MeXy ClTy4allHBIMM BEJIMYMHAMHU 6
6 O06001eHne U cucTeMaTu3aus 3HaHUK 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTAaBICHHE 3aJIa4H C
oMoIIpo rpada

Crenensp (BaJIGHTHOCTBD)
BepiuHsbl. [IyTh B rpade. Lenu
Y IIUKJIBI

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padst Ha mnockocTu. JlepeBo
CIIy4alHOT'O SKCIIEpUMEHTA

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

CiyualiHble SKCIIEPUMEHTHI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXO/bI)

BepositHOCTB citydyaitHOTO
coOwITHs. BepositHocTH
COOBITHH B OIBITaxX C
PaBHOBO3MOKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

BepositHOCTB citydaitHOTO
coOwITHs. BepositHOoCTH
COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

https://m.edsoo.ru/JIIN2M7PO

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

https://m.edsoo.ru/N2R1G2PJ5




[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
Dopmyiia CIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183 Y3INKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEN.
dopmyiia yCI0BHOU
BEpPOSITHOCTH

dopmyna MoIHONH BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

12

13

®opmyna baneca.
HezaBucumble coObITUS
KomOunaTopHoe mpaBuiio
yMHOkeHus. [lepectanoBku n
¢dakropuan

Uucno couyeraHui.
Tpeyronbuuk Iackans

https://m.edsoo.ru/NYF9VJ6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

14

15

16

®opmyna ounoma HproToHa

KonTtponbHast pabora Nel:
"I'padb1, BeposiTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"
bunapHbIl CIy4alHBIN OIBIT
(ucmpITaHMe), yCIex U Heyaua.
HezaBucumeble ucnibITaHus.

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

Cepust He3aBUCHUMBIX
WCIBITAHUH JI0 MIEPBOTO ycIexa
Cepus He3aBUCHUMBIX
WCIIBITaHUH J0 MEPBOro ycrexa

https://m.edsoo.ru/Q1KT2Y9IU

18

19

20

Cepus HE3aBUCHUMBIX
ucnblTanui beprysm
Cry4aifHbli BHIOOD U3
KOHEYHOH! COBOKYITHOCTH
[IpakTuueckas pabota c
HCII0JIb30BAaHUEM DJIEKTPOHHBIX
TadJIuI

https://m.edsoo.ru/HIWIZ7FDS

https://m.edsoo.ru/VCL7PSU0X

https://m.edsoo.ru/NE69MIZJO

21

CrnydaifHasi BeJTMYMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepanuu Haj CIydaiHbIMU
BennuuHaMu. [Tpumepst
pacnpenenennil. bunapnas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/C6TDDUNIJS

23

24

25

I'eomerpuyeckoe
pacnpenenenue. buHoMuanbHOE
pacnpeneneHue

MaremaTruuecKkoe OKHUIaHue
CIIy4aiiHOU BEJIMYUHBI.
CoBMecTHOE pacripesiesieHue
JIBYX CITyYalHBIX BEJIMYUH

HeszaBucumesle cinyvaiinbie

BenanunHbl. CBOMCTBA
MATEMAaTHUYCCKOI'O OXXMUIAaHUA.

https://m.edsoo.ru/JTT2F54GL

https://m.edsoo.ru/77276Y7KB

https://m.edsoo.ru/N9D71J9PM




26

27

MaremaTndeckoe 0KHIaHUE
OMHAPHOI CTy4yaiHOM
BEJINYMHBI

MaremaTH4uecKoe OKHIaHue
Tr€OMETPHYECKOTO H
OMHOMUAJILHOTO
pacrpeeneHuin

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHUC

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4aiiHOM BEJMYUHBI.
CsoiicTBa aucriepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

30

31

MareMaTH4ecKoe OKHIaHNE
MPOU3BECHUS U AUCTIEPCUS
CYMMBbI HE3aBUCUMBIX
CIIyYalHBIX BEJIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuyeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

Jlucriepcusi M cTaHAapTHOE
OTKJIOHEHHE F€OMETPHUIECKOT0
pacrpeneneHus. .
[IpakTuueckas pabota c
HCTIOJIH30BAaHUEM AJIEKTPOHHBIX
TabInI

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edsoo.ru/NSGZU1L.92

32

O0001IeHYE U cCUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/K2Y9U56JG




Kontponbnas padota No2:
"Ucnbitanus bepuysu.

33 .
CrnyualiHbie BeTMYMHBI U
pacnpeneneHus"

34 O0001IeHrEe U cUCTEMAaTU3 AU

3HaHUU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34

https://m.edsoo.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13]




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YUeOrnImena.
Teopema YeoObrmera. Teopema

bepnynnu. 3akoH 60IbIINX YKCE

KoaudecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/E25IPS7YZ

HepasencrBo YeOnimiena.
Teopema YeOnieBa. Teopema

bepnynnu. 3akoH 60IbIIMX YKCE

https://m.edso00.ru/84DPQY5US5

HepasencrBo YeOnimiena.
Teopema YeOnieBa. Teopema

bepnynnu. 3akoH 00IbIIMX YHCET

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

Br160pouHbBIif METO T
HCCIICJOBAHMIA

[IpakTuueckas pabota c
MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIHIL

https://m.edsoo.ru/T3HDIU6RS

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

I'enepanbHast COBOKYITHOCTb U

cily4aiiHasi BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIIHETO U JIUCIIEPCUN
TeHEepaTbHON COBOKYITHOCTHU C
TTOMOTIIHIO BEIOOPOYHBIX
XapaKTePUCTHK

FeHepanLHaﬂ COBOKYIIHOCTb U

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

https://m.edsoo.ru/UFSSLUWZX




ciy4aiiHas BBIOOpKa. 3HAKOMCTBO
C BBIOOPOUHBIMU
xapakrepuctukamu. OleHKa
CPEIHETO U IUCIEPCUn
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

10

11

OneHuBaHue BEPOSTHOCTEN
COOBITHIA 11O BEIOOpPKE

Cratuctuyeckas runoresa.
IIpoBepka NpOCTEMIINX TUIIOTES C
ITIOMOILBIO CBOMCTB U3YUYEHHBIX
pacrpeeneHui

CraTtucTruueckas THIIOTE3a.
[IpoBepka mpoCTEHIINX TUIIOTES C
IOMOIIBIO CBOWCTB U3yUYEHHBIX
pacrnpeneneHui

[IpakTuueckas pabota c

WCIOJIb30BaHNUEM DIIEKTPOHHBIX
TadJInI

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR 1

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

https://m.edsoo.ru/ASKODEFOW

12

[IpuMmeps! HepepbIBHBIX
Clly4alHbIX Beln4uH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIIMX K
IMOKa3aTCJIbHOMY H K
HOPMaJIbHOMY pacIpeIeICHUSIM

https://m.edsoo.ru/TBYPVVI96N

14

@yHKIMA INIOTHOCTH
BEPOSITHOCTH MOKA3aTEIbHOTO

https://m.edsoo.ru/0TSV4ANSGH




15

pacnpezeneHus

@yHKIUA INIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacnpeeneHus

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

16

ITocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObITHil. [Ipumep 3agaun,
IIPUBOALIEN K paCIIPEIEICHUIO
[Iyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTuueckas padbora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX
TabIHII

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

18

19

20

KoBapnanus nByx cirygalHbIX
BenmmunH. Koo duument
KOppemsun

CoBMmecTHBIE HAOIOIEHUS IBYX
BEJIMYMH

Br16opounslii koahduueHT
KOppesuu

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

https://m.edsoo.ru/SL2HPVEAB

21

22

23

Paznuune mexny TMHEWMHON
CBSI3bI0 M IPUYHUHHO-
CIIEACTBEHHOU CBA3BIO

JInnelinas perpeccus

[IpakTuueckas pabota c
HCIIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG

https://m.edsoo.ru/I9LGE6B45

24

[IpencraBnenue qaHHBIX C
MTOMOIIIBIO TAOJIUIT U JUATPaMM,

https://m.edsoo.ru/JHOWUM6V 3




25

OIIucarTcyibHasA CTaTUCTUKA

OnbITEI C PaBHOBO3MOKHBIMU
SJIEMCHTApHBIMU COOBITHSIMH

https://m.edsoo.ru/XLU9TEDVR

26

27

28

29

Briunciienue BepossTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
bopmyn

Brrunciienue BeposTHOCTEH
COOBITHI ¢ IPUMEHEHUEM
rpadU4ecKuX METO/IOB:

KOOpAMHATHAs IpsiMasi, 1epeBo,

nuarpaMma Ditnepa
CrnyuaiiHble BEIMUUHBI U
pacrpeeneHus
MaremaTHuecKoe 0KuaHue
CIIy4allHOM BEJIMYHUHbI

https://m.edsoo.ru/66 1 M9IPXR

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

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY
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MaremMaTudeckoe OXKUgaHne
CIIy4aiiHOM BEJTMYUHBI
KonrponbHas pabora:
"BeposTHOCTB M cTaTucTHKA"

Brruncnenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHHEM

dbopMy U TpadUIECKUX METOI0B

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

https://m.edsoo.ru/WS1ILA3US8

https://m.edsoo.ru/MFOY8KOZ7
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Brrunciienue BeposiTHOCTEM
COOBITUH C TIPUMEHEHUEM

dbopMyI U TpadUIECKUX METOIOB

https://m.edsoo.ru/YISRD8ASM
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CrydaifHple BETUIUHBI U
pacrnpeeneHus.
MaremaTtdeckoe OKHIaHue

https://m.edsoo.ru/SNAA4YLRK




‘ CIIy4aiiHOM BEJTMYUHBI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeIHero o0mero 00pasoBanus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCUBA YNCIIOBBIX JaHHBIX
OnepupoBaTh MOHIATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIlyd4allHOE
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 JMaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
) M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUs BEpPOSITHOCTEM
IIPU pEIICHUH 3a1a4
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
' HE3aBUCHMBbIX HCIBITAHUH 70 MEpPBOro ycnexa, HaXOAWTh BEPOSITHOCTH
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTb  MOHATUAMM:  CilydaiiHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
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 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TaOaUI U auarpamm. CpeaHee apudMeTHIecKoe,
MeauaHa, HauOoJIblliee U HAauMEHBIIIEe 3HAYCHHMsI, pa3Max, JUCIIEPCUs M CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyualiHbple SKCTIEpUMEHTHI (OTIBITHI) U CIy4yailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciyuaiiHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepauuu Hax  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObItus. uarpammsl Diinepa. opmyia caoKeHus: BEpOSsTHOCTEH

6.4

6.5

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH.  JlepeBO  Cily4aiHOro
skcriepuMenTa. @opmyria mojHOM BepoaTHOCTU. HezaBucumeblie coObITHS
KomOunaropHoe mpaBuno ymHoxeHus. IlepectanoBku u dakrtopuan. Yucio
coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa

6.6

bunapHblli ciydaliHbIl OmBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCHObITaHWMM 10 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHymm

6.7

CnyyvaitHas BenmuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacrmpenenieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCII€ TEOMETPUUECKOEH OMHOMHUATBHOE

11 KUIACC

Kon

5.1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIWYMH: MAaTEMaTUYECKOE OXHUIAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMeHeHHsT MaTeMaTHYECKOrO
OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HU. MareMarndyeckoe
OXHMJIaHWE OWMHAPHOW CIIydailHOW BENWYWHBI. MaTeMaTHYeCKOe OXXHUIAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKHUJIaHNE U TUCTIEPCHSI TEOMETPUIECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

5.2

3akoH OOJIBIIMX YMCENl M €ro pojib B HayKe, MpHpoje U olriecTBe. BriGopouHbIit
METOJI CCIICNOBAaHUI
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IIpuMepsl  HENpPEpBIBHBIX  CllydaHbBIX  BeauduH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacIpeieleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IMOAMHOXKECTBO, ONEpald HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHCIIe U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHU 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKAa3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITNI 00N
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbBIMH MMO3UIIWUOHHBIMHU CHUCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHUI CO CTEeNeHsSMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IIOHATUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpeaenuTenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHUS MAaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHl rpapuka (QyHKIUH; YMEHHe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GyHKIMU; YyMEHHME HaXOIUTh MHPOU3BOJIHBIC 3JEMEHTApHBIX (QYHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHYecKOTo
aHaJINW3a; MPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHMS HAWIy4dILEero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MUeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI PUTYP C TIOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHbIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHpOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C MPUMEHEHHEM TIpaduyuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpa)uuecKy McciaeloBaTb COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAaCHpeAeNCHUN I PElIeHus 3ajay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCJIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIBI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONpPEENeHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOO0HBIE QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHUE BBIYUCIATH TCOMETPHYECKHUE BEIUYUHBI
(mHa, yroi, IJOMmAas, OO0BEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHUCIE: IUIOMAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIrONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3ada1 U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppanmonansHeie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHeHUs
24 [Toxa3zaTenpHbIe U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauboNblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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