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MMOACHUTEJIBHASA 3AIIMCKA

Y4eOnbiii Kypc «BepoSATHOCTh M CTAaTUCTUKA» YTIyOJIEHHOTO YPOBHS
SBIIIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOr0 y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIAHEro 001Iero oopa3oBaHus. Y 4eOHbIN Kypc
IpeaHa3HavYeH Uil POPMUPOBAHUS Y 00YHAIOIIUXCS CTATUCTUYECKON KYJIbTYPhI U
MMOHUMaHHS POJIM TEOPUU BEPOSITHOCTEHW KaK MATEMATHYECKOTO MHCTPYMEHTA JJIst
M3YUYCHHUS CIIyYalHBIX COOBITUM, BeIWYMH U TmporeccoB. [Ipu u3ydyeHuu Kypca
o0OoramaroTcsi TPENCTaBlIeHUs OO0ydYaloImuxXcsi O METOAaX HCCISAOBAHUS
W3MEHUYMBOTO MHpPA, PaA3BUBAETCA TNOHMMAaHUE 3HAYMMOCTHU U  OOIIHOCTHU
MaTeMaTUYECKUX METOJOB IO3HAHUS KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Conepxanne y4eOHOTO Kypca HampaBlI€HO Ha 3aKpelUieHue 3HaHUM,
MOJIYYEHHBIX NMPU U3YUYECHUH Kypca Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHusi, U
Ha Pa3BUTHUE MPEICTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aMMOCBS3SX MEXKIY
HUMH Ha BaXKHBIX MpPUMEpPaX, CIOKEThI KOTOPHIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs 10JDKHO chOpMUPOBATHCS MPECTABICHUE O
HanOoJee YyIoTpeOUTEIbHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJIEIISX, UCIIOJIb3YEMBIX
JUIsL  OMHMCAHUS ~ aHTPOTIOMETPUYECKUX U JIeMOrpauueckux  BEITUYHH,
MOTPENIHOCTE B pazM4HbIe pOJia W3MEPEHUSIX, IMUTEIbHOCTH O€30TKa3HOM
pabOThl TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBisieTCsS 0a3oi s OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTHYECKUX METOJIOB, HEOOXOIUMBIX CIICIMAMCTAM HE TOJBKO MH)KEHEPHBIX
CIEUHUAIBHOCTEM, HO TaKXE COLMAIbHBIX M ICHUXOJOTHUYECKUX, THOCKOJIbKY
COBPEMEHHbIE OOILECTBEHHbIE HAYKW B 3HAYUTENILHON MEpe MCHOJb3YIOT armapar
aHanu3a OOJIBIIMX JaHHBIX. L[eHTpallbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHa OOJBIMX 4YHcel — (yHIAMEHTAIBHOTO 3aKOHA TPHPOJIBI,
MMEIOIIETO MaTeMaTHIeCKy 10 (hopMallh3aIluio.

B cooTBercTBUM € yKa3aHHbIMU LEISIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, M CTAaTUCTHKa» Ha YriayOJEHHOM YpPOBHE BBIJIECNIEHBI OCHOBHBIC
cozepkaresibubie TMHUU: «CiaydyaiiHble COOBITHS U BEpOSTHOCTH» U «CiydaiiHble
BEITUYMHBI U 3aKOH OOJIBIIIAX YHCEID).

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI SJIEMEHTHI TEOPHUH
rpagoB U TEOpUH MHOXKECTB, HEOOXOIUMBIE [JIsi TMOJHOIIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTro Kypca M CMEXHBIX MaTEMaTHYECKUX YueOHBIX
KYpCOB.

Conepxxanvne mmHNH «CroydaiiHble COOBITHSI W BEPOSITHOCTU»  CIIYKHUT
OCHOBOW [JIs1 (DOPMUPOBAHMS TPEACTABICHUNM O paCIpPEACNICHUd BEPOATHOCTEH
MEX1y 3HAUCHUSIMU CITyYailHbIX BEJIMUYMH. BakHY10 4acTh B 3TOM coAep KaTEIbHOU



JIMHUY 3aHUMAET U3yYEeHHE F€OMETPUUYECKOI0 U OMHOMHUAIBHOTO PaCIpEeAeICHUN 1
3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMH — IMOKAa3aTEJIbHbIM M HOPMaJIbHBIM
pacnpeeaeHUsIMHU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIIyYalHbIMUA BEIMYMHAMU H
pacnpeeNeHUs MU, aKUEHTUPYIOT BHUMaHUE OOYYalollMXCs Ha OMNHCAaHUU U
U3YYCHUU CIyYalHBIX SBICHUN C TIOMOIIBIO HEMpephIBHBIX (QyHKUIUNA. OCHOBHOE
BHUMAaHHE YJEJISIETCS 0Ka3aTEIbHOMY U HOPMAJIbHOMY PacClpeesICHUSIM.

B yuebHOM Kypce npeaycMaTpuBaeTcs 03HAaKOMHTEJIBHOE HU3YyYEHHE CBS3H
MEXIY CIy4YalHbIMM BEJIMYMHAMH W ONMCAaHUE O3TOH CBS3M C ITOMOILBIO
Kod(dpuIeHTa KOppesiiud U €ro BbIOOPOYHOTO aHajgora. OTHU 3JIEMEHTHI
COJIEp KaHUs pa3BUBAIOT TeMY «JluarpaMMbl paccerBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 0O0mIero o0pa3oBaHusi, U BO MHOTOM ONHMPAIOTCA Ha CBEICHUS U3
KypCOB aJIT€Opbl U T€OMETPHH.

Emé oaumH dlEeMEHT  CcOoJepXkaHus, KOTOpPBIA  MpeajaraeTcs Ha
O3HAKOMUTEJILHOM YpPOBHE — MOCJIEAOBATEIbHOCTh CIyYaHbIX HE3aBUCUMBIX
COOBITHI, HACTyNAIOIUX B €IMHUIY BpeMeHH. O3HAKOMIIEHHE C PACIPEICICHHEM
BEPOSITHOCTEH KOJMYECTBA TAKUX COOBITUH HOCHUT Pa3BUBAIOIIMKA XapakTep H
SBIIIETCSI AKTyaJIbHBIM ISl OyIyIIUX aOUTYypUEHTOB, MOCTYMAIOIIMX HA y4eOHbIE
CHELMATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, IICHUXOJIOTHEH W
YIIPaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTUCTHKa» Ha
yriayOneHHoM ypoBHE oTBoauTcsi 68 uacoB: B 10 kiacce — 34 uvaca (1 gac B
Hezento), B 11 knacce — 34 yaca (1 gac B Henento).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

['pad, cBsa3ublii Tpad, myTu B rpade: mukibl u 1nenud. CreneHs (BaJICHTHOCTH)
BepmuHbL ['padsl Ha TTocKOCTH. JlepeBbsi.

CrnydaiiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIe COOBITHSI. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposSTHOCTH ciydallHOTO COOBITHSA. BIW30CTh 4YacTOTHI U
BEpOSITHOCTU  coObITui.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHre, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. JJuarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOKEHHE BEPOSITHOCTEH. JlepeBO CiydaillHOTO
skcniepumenTa. Gopmyiia nosnHou BeposTHocTH. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aliHbIi ONBIT (MCIIBITAHKE), YCIIEX U Heynada. He3aBucumbie
ucnbiTaHust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycnexa. [lepectaHoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX ucnbITaHuil bepuymiu. Cry4ailiHblii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrnpenenenue  BeposdtHocTed.  [uarpamma
pactpenenenusa. Onepanuu HajJ ClIy4YaliHbIMM BEIMYMHAMH. buHapHas ciryyanHas
BesmunHa. [Ipumepsl pacnpeneneHnii, B TOM YHUCIE TIE€OMETPUYECKOE U
OMHOMHAIILHOE.

CoBMECTHOE pacHpenesieHHe JBYX CiIydalHbIX BenuuyuH. HeszaBucumbie
CIIy4yalHbl€ BEJIIMYMHBL.MaTeMaTH4eCKOe OXHUAAHUE CIYyYalHOW BEJIIMYHHBI
(pactipeaenenust). Ilpumepbl  NpUMEHEHHS  MaTeMaTHYECKOrO  OXUAAHUS
(cTpaxoBaHue, JoTepes). MaremaTHdeckoe OXHUAaHUE OWHApHOW CciydaiiHON
BEJIMYMHBI. MaTeMaThuueckoe OXKUJAHHE€ CYMMbl CIyYallHbIX  BEJIHUYUH.
MaremaTtuueckoe OKHJIaHUE r€OMETPUYECKOTO u OMHOMMAIIBHOTO
pacnpeeiCHUN.

Jvucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYUHBI
(pacnpenenenus). Jlucriepcus OMHApHON CllydaliHON BeIWYMHBI. MaTtemaTudeckoe
OKMJIAHUE TIPOU3BEACHUS M JHCIEPCUST CYMMbl HE3aBUCUMBIX CIy4YailHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pactipenenenus. /Jlucnepcuss M CTaHAZAPTHOE OTKJIOHEHHE T'E€OMETPUYECKOIO
pacrpeneneHusl.

11 KJIACC



HepaBenctBo YeoOniméBa. Teopema Uebniména. Teopema bepuymim. 3akoH
Oonpmmx  4yucen.  BpIOOpouHBI  MeTOJ — WccieAoBaHWM.  BeiOopouHble
xapakTepucTuku. OlEHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpoCTENIIMX TUITOTE3 C IIOMOIIBI0 U3YUYEHHBIX PACIIPEICIICHUN.

HenpepsiBHble ciyyaliHble BeauyuHbl. Ilpumeprpl. DyHKIUA IIOTHOCTH
BEPOSAATHOCTU pacmupenesieHus. PaBHOMepHoOe pacnpeneneHue M €ro CBOWCTBA.
3agaun, NPUBOAAIIME K TOKA3aTEILHOMY PaCIPEACICHUIO. 3a1auu, IPUBOIAILNE K
HOPMaJIbHOMY pacnpeneseHuLo. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeJIbHOTO pacipeaeeHus, GyHKIUS ITOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO
pacnpenenenus. OyHKIUS INIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEICIICHUS.

[TocnenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMEBEIX  COOBITHH.  3amaum,
MpUBOASIIME K pactpenenenutro [lyaccona.

KoBapuanusa nByx ciuyvaitHeix BenuuuH. Koadduuuent nuHendHON
koppensiiud.  CoBMeCTHble  HAOMIOAEHUS JBYX BeIWYUMH. BbIOOpOYHBIN
kod(pbunmreHT Koppensiuu. Paznuunre Mexay JTUHEHMHOW CBS3bI0O M MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMHU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
MPOIIIOMY U HACTOSIIEMY POCCUHCKOW MaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIbI,
WCIIOJIB30BaHUE OATUX JOCTHIKEHUM B APYrMX HayKaX, TEXHOJOTrusax, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH U JIEATEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEICHUH, pacCyXICHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3M4eCcKOro BOCIIUTAHMS

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMATHYECKWEe 3HAHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTJIbIXa, peryispHas (u3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
paznmuuHbiM  cpepam  TpPOPECCUOHATIBHOW  JIESITEIIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccur U peaqr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMAaTUYECKOW HaMPaBICHHOCTH;

7) 3K0JI0TUYECKOT0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOILIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHHE TJI00ATBEHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPHUCHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUU IS penieHust 3a7ady B 00JacTu
OKPYXaIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HUX BO3MOXKHBIX
IIOCJICICTBUU JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ¥  OOIIECTBEHHOW  MPAKTUKH, [MOHUMAaHUE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl 4YeTOBEYECKOM JEeSTENbHOCTU, STaloB €€
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHS LHUBWIM3ALMHU, OBJAIACHUE S3bIKOM
MAaTEMAaTUKH W MaTEeMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) W MCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHWHA MEXAYy TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAaHABIUBATh CYUIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAHUS i1 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKNUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUSIX W YTBEPKICHUSAX, MpPEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeNlaTh BBIBOJbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 AHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHHUsA, BHIOMpAaTh HauOoJiee MOAXOMAIHMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOT0 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSMH, TTPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMs, UCCIIENIOBAaHUS, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BHTHE IMpoIlecca, a TakKKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbBIE YHHBeEpPCcaJbHbIe YueOHbIe 1eiicTBUSA

Oo0menue:

BOCIIpPUHUMATDL U (1)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHA C YCIOBHUAMHU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHCHUS IO XOJy PEIICHUS 3a1adH,
KOMMEHTHPOBATH IOJy4YEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WUIHUHA, B KOPPEKTHOU (opme
bopMyITUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MIPE3CHTAIMNA 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
croco0amMu CcaMONpPOBEPKHU, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pEelIeHUs
MaTeMaTHUYECKOM 3a/1auu;

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUS] WIIM HEJOCTUKEHUS pe3yJIbTaTOB JESTEIbHOCTH, HAXOUTh OLINOKY,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NESTEIbHOCTH, TJIAHUPOBATh OPraHHU3AlMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX AaTh IMPOIECC W PpPe3yJbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbIE INTYpMBD» M UHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTMMH YI€HAMU KOMAaH[bl, OLIEHUBATh
KauecTBO CBOETro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OIEepUpoBaTh MOHATUSAMHU: Tpad, Iockuii rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JCPEBO CIYy4YalHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH TMOHATUAMM: CIyYallHBIA SKCHEPUMEHT (OIMbIT),
Clly4aifHO€ COOBITHE, dJIEMEHTAPHOE CIy4aitHOE COOBITHE (DIEMEHTApHBIA UCXO.)
CIIy4ailHOTO  OTbITAa, HAXOJWTh BEPOSITHOCTH COOBITMM B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYTUPOBATH COOBITHS: MEpeceueHre, 0ObEIUHEHUE JAHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY, HCIOJIL30BAaTh JUATPAMMBI
Dilinepa, KOOPIMHATHYIO TIPSIMYIO JJisl PEIlIeHUs 3aj]iay, MoJIb30BaThes (HopmyIioi
CJIO’KEHHUS BEPOSITHOCTEH JIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



ONEpPUPOBATH  NOHATUAMM:  yCIOBHAsA  BEPOATHOCTb,  YMHOXKEHHE
BEPOATHOCTEW, HE3aBUCHUMBIE COOBITHS, JEPEBO CIy4alHOTO SKCIEPUMEHTA,
HaXOJMUTh BEPOATHOCTH COOBITUH C MOMOUIbIO MpaBWiIa YMHOXEHHMs, JepeBa
CIy4ailHOTO OTbITA, HCIOJb30BaTh (OPMYJY TMOJHOM BEPOSTHOCTH, (POpMYITy
baiieca npu pelieHnn 3a7ad, ONpeesTh HE3aBUCUMOCTh COOBITUI MO GopMyJIe U
10 OPraHU3alUN CIIy4alHOTO YKCIIEPUMEHTA;

IPUMEHATh M3YyYECHHbIE KOMOMHATOPHBIE (OPMYJbl JJisl [EPEUUCICHUS
AJIIEMEHTOB MHOXXECTB, DJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIbITA, PEIICHUs
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  OMEpUpPOBATH TMOHATHSAMHU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucnblTaHue), ycrex M HeyJlaya, He3aBUCHMbIE HCIBITAaHUS, CEpUsl HCIbITAaHUH,
HaXOJUTb BEPOSTHOCTH COOBITHI: B CEPUM HMCIBITAHMM 10 NEPBOro ycrnexa, B
CepUM UCTBITAaHUN bepHyIIu, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: ClIy4yalHas BEJIMYMHA, pACIpEEIeHHUEe
BEpOSITHOCTEW, JAMarpamMma paclnpeiesieHusl, OuHapHas cllydailHas BeJIMYWHA,
reoMeTpUYecKoe, OMHOMHUAILHOE paclpeieiiCHUE;

ONEPUPOBATH TOHIATUSMU: COBMECTHOE pACIpEIEICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOI'O PacHpelesIeHusl IByX CIIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIyYalHOW BEJIMYMHBI (pacnpeaeneHus), TPUMEHSITh
CBOICTBA MAaTEMaTUYECKOIO OXHWIAHMS MpPU PEHICHUM 337a4, BBIYUCITH
MaTeMaTUYECKOe 0KUIaHre OMHOMUAILHOTO U T€OMETPUUECKOT0 paclpeieieH;
CBOOOJHO OINEpPUPOBATH MOHATUSMH: AUCHEPCHUS, CTAaHJAPTHOE OTKIOHEHHE
CIIy4allHOM BEJMYMHBI, TPUMEHSATh CBOWCTBA JIUCHEPCUU CIIyYaWHOW BEIWYHUHBI
(pactipenenieHns) NMpU PELICHWH 3a/ad, BBIUUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIIBHOT'O pacipeieICHUH.

K xoniy 11 kiaacca oOydaromuiicss HayquTCs:

BBIYKCIIATh BBIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOUW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTHUKN TEHEPATIbHOM COBOKYNHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIINE
CTaTUCTHUYECKHUE TUIIOTE3BI, MOJIb3YACh U3yUYEHHBIMU PACIPEICICHUSAMU;

NPUBOAUTh  TNPUMEPHl  3aJad, MPUBOIAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuio, 3a1ad, MOpUBOAAIIMX K HOPMAJbHOMY  PaCIpENEIIEHUIO.
OmneprpoBaTh MOHATUAMU: (PYHKLHUS TUIOTHOCTH BEPOSTHOCTH TOKA3aTEIbHOTO
pacnpezeneHusi, GyHKUUS IJIOTHOCTH BEPOSTHOCTU HOPMAJIbHOTO pacIpeieleHus,
GyHKIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCHpeesIeHUs ;0NpPEeeIsITh
KO3 PUIIMEHT JIMHEWHON KOPPESLUUU, BBIOOPOUHBIN KOAP(UIIMEHT KOPPEIISLIIH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMporpamMMbI

DneMeHThI Teopuu rpados

CrydaifHple OTIBITHI, CITy9aifHbIC COOBITHS U
BEPOSITHOCTH COOBITHIA

Omnepanuu HaJ MHOXKECTBAMH U
coObITuAMHU. CI0’KE€HUE U YMHOXKEHUE
BEPOSTHOCTEN. Y CIIOBHASL BEPOSTHOCT.
HezaBucumblie coObITHS

DneMeHTbl KOMOWHATOPUKH

Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
Ucnbrtanus beprymm. CiyqaiftHpIi BBIOOD
13 KOHEYHON COBOKYITHOCTH

CityyaliHble BEJIMYMHBI M pACIPEICIICHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo 4acoB

Bcero

14

34

KoHnTpoJabHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6mmorexa [{OK
https://m.edsoo.ru/e0b7b0f1

bu6mmorexa [IOK
https://m.edsoo.ru/e0b7b0f1

bu6nuoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7h0f1

bu6mmorexa [IOK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KITACC

HaumeHoBaHue pa3/iejioB U TeM
Ne ni/m
NporpamMMmslI

3aKkoH OOJIBIINX YUCE

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckune
padoThbI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

OneMeHTH MaTEMaTHYSCKON CTaTUCTUKH

HenpepoiBHBIE CiTydaliHbIE BEJIMYUHBI
(pacmipenenenusi), MOKa3aTeIbHOE U
HOpMaJIbHOE pacIpeaeaeHus

Pacnpenenenue Ilyaccona

CBs3b MEKy CIIy4YailHBIMU BEJIMYMHAMU

O06001IeHME ¥ cUucTeEMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11
34



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

I'pad, cBsi3HBI rpad,
IIPEJICTaBICHNE 33]1a4H C TOMOIIbIO
rpaga

Crenenb (BaJICHTHOCTD) BEPIIMHBI.
[Tyts B rpade. Llenu u uukist
I'padsr Ha mockocTH. [epeBo
CJIy4alilHOT'O dKCIIEpUMEHTA

Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI)
U CITy4alHbIE COOBITHS.
DneMeHTapHbIe COOBITHS (MCXOIbI)

BeposTHOCTB c1y4aifHOro cOOBITHS.
BeposiTHOCTH COOBITH B OIBITAX C
PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITUAMU

BeposiTHOCTh cirydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU
[Tepeceuenue, oObeAMHEHNE
MHO>KECTB U COOBITHH,
MIPOTUBOTIOIOKHBIE COOBITHSL.

Koan4yecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTHyeckune
padoThI

Jlara
U3yYeHHs

DJIEeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

Bbub6mmorexa [JOK
https://m.edsoo.ru/e0b7b0f1

bu6nmorexa [JOK
https://m.edsoo.ru/e0b7b0f1

Bbu6nmoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [JOK
https://m.edsoo.ru/e0b7b0f1

bubmuoreka [{OK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

dopmyiia cIOKEHUS BEPOSTHOCTEH

VYcnoBHas BEPOSITHOCTS.

IEpBOro ycricxa

8 VYMHOXEHME BEPOSITHOCTEN bubmmorexa LHOK
P . ' https://m.edsoo.ru/e0b7b0f1
dopmyia yCIIOBHOH BEpOATHOCTH
VcnoBHas BEPOATHOCTD.
9 VYMHOXEHUE BEPOSITHOCTEN bubnnorexa [JOK
P . ' https://m.edsoo.ru/e0b7b0f1
dopmyJia yCIOBHON BEPOATHOCTH
10 dopmya MoJTHONU BEPOSITHOCTHA bubnnorexa [IOK
PMY p https://m.edsoo.ru/e0b7b0f1
1 ®opmyna baiteca. HezaBucumblie bubnuorexa LIOK
COOBITHS https://m.edsoo.ru/e0b7b0f1l
KomMOuHaTopHOE npaBHiIo
12 MHOXeHUs. [lepecTaHOBKY U bubmmorexa LIOK
y - HeP https://m.edso00.ru/e0b7b0f1
daxTopuan
13 Uwucno coueranuid. TpeyroibHUK bubnuorexa [[OK
ITackams https://m.edsoo.ru/e0b7b0f1
bubmnoreka [IOK
14 (6)) 3] H
OpMyJIa DUHOMA HAIOTOHA https://m.edsoo.ru/e0b7b0f1
KontponrsHas padora Nel: "I'padrl,
15 BE o;fTHOCTI/I f/IHO}KeCTBa e bubnmorexa LOK
P o ’ https://m.edso0.ru/e0b7b0f1
KOMOWHATOpHKA
bunHapHBII City4alHBIN OIBIT
HCIIBITAHKE), YCIIEX U HEY/1a4a.
16 E‘IGL’.aBI/ICI/IMI))Ie};ICHLITaHI/IZﬂCe nst bubmmorexa LHOK
. P https://m.eds00.ru/e0b7b0f1
HE3aBUCUMBIX UCIIBITAHUN 10
MEPBOro ycmexa
17 Cepusi HE3aBUCHUMBIX HCTBITAHUN J10 bubnmorexa [JOK

https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

18 Cepust HE3aBUCUMBIX UCIIBITAHUN bubnnorexa [HOK
bepnymm https://m.edsoo.ru/e0b7b0f1
19 Crny4aifHpIil BHIOOP U3 KOHEUHOM bubnuorexa [JOK
COBOKYIMTHOCTH https://m.edsoo.ru/e0b7b0f1
[IpakTrueckas padbota c
20 HCIIOJTb30BAHUEM IIEKTPOHHBIX bubmmorexa [JOK
P https://m.edsoo.ru/e0b7b0f1
Ta0IHIL
CnyuaiiHasi BeIM4YMHA.
21 Pacnipenenenne BeposTHocTEH bubmmorexa [JOK
ped P ' https://m.edsoo.ru/e0b7b0f1
Jnarpamma pacnpeneneHus
Onepanuu HaJ CIy4YalHBIMU
99 BenuurHamu. [Ipumepst bubnuorexa [IOK
pacnpenenenuii. bunapnas https://m.edsoo.ru/e0b7b0f1
Cly4dailHasl BEJIMYMHA
93 I'eomeTpuueckoe pacnpenesieHue. bubnuorexa [JOK
bunomuanbHOE pacnpeneneHue https://m.edsoo.ru/e0b7b0f1
MarteMaTudeckoe 0KUJaHnue
24 ciay4yaiiHON Benn4rHbl. COBMECTHOE bubmmoreka [JOK
pacrpeieieHle IByX CIIy4alHbIX https://m.edsoo.ru/e0b7b0f1
BEJIMYMH
HesaBucnmele cinyyalinbie
BenmurHbI. CBOWMCTBA
25 MaTeMaTHYECKOTO OKUAAHUS bubmmorexa LIOK
’ https://m.edsoo.ru/e0b7b0f1
Matematuueckoe 0xKuIaHue
OMHApHOM CITy4yallHOUN BETUYHHBI
MateMaTu4eckoe 0KUIaHnue
Bbub6mmorexa [JOK
26 T€OMETPUUYECKOTO U OWHOMHUAIHHOTO

pacnpeneneHui

https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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97 Jucnepcus u ctaHiapTHOE 1 bubnnorexa [HOK
OTKJIOHEHUE https://m.edsoo.ru/e0Ob7b0f1
08 Jucnepcust OMHapHOU city4aifHON 1 bubnnorexa [IOK
BeJIMUMHBL. CBOWCTBA JUCIIEPCUU https://m.edsoo.ru/e0b7b0f1
MaremaTrnueckoe OKUaaHue
29 MIPOM3BEICHUS U JTUCIICPCHUS CYMMBI 1 bubmotera [JOK
P . P 4 https://m.edsoo.ru/e0b7b0f1
HE3aBHCHUMBIX CITYYaHBIX BEJTUIHH
Jucnepcus GMHOMHAIBLHOTO
pacnpenenenus. [Ipaktuueckas bubnnorexa [JOK
30 1
paboTa ¢ UCroIbL30BaHUEM https://m.edsoo.ru/e0b7b0f1
AJIEKTPOHHBIX TaOJIHUIL
Jucnepcus u ctaHapTHOE
OTKJIOHEHUE T€OMETPUIECKOTO
31 acnpeneneHus. . [Ipaktuyeckas 1 bubmotera [JOK
pactip P https://m.edso0.ru/e0b7b0f1
paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TaOIHUIL
39 O06o001IeHre U CUCTEMATH3 A 1 bubmuoreka [{OK
3HaHUH https://m.edsoo.ru/e0b7b0f1
KonTponbhas padora No2:
33 "Ucnertanus bepuymm. CiaydaiiHbie 1 bubmorera [JOK
Py y:1 https://m.edsoo.ru/e0b7b0f1
BEJIMYMHBI U paclpeieieHus
O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
34 . 1
3HaHUU https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJibTarTa
6 Teopus BEpOSTHOCTEN U CTATUCTHKA
6.1 Yurtath U CTPOUTH TAOJIULIBI U AUArpaMMBbl
6.2 OnepupoBaTh  TOHATUSAMHU:  CcpeaHee  apudmeTuyeckoe, MeauaHa,
' HanOoJIbIlIee, HAMMEHbIIIEE 3HAUYCHUE, Pa3Max MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMHU: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIIydaliHOE
coOBITHE, SJEMEHTApHOE COOBITHE (PJIEMEHTApPHBIM HMCXOM) CIy4ailHOTO
6.3 OMbITA; HAXOJUTh BEPOATHOCTH B OINbITaX C PAaBHOBO3MOXKHBIMU
CITy4alHBIMU COOBITUSIMU, HAXOIUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B
M3YYEHHBIX CITy4alHBIX SKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh coOBITHS: TmepecedyeHne U oObeAHMHEHHE
6.4 TAHHBIX COOBITHH, COOBITHE, TPOTHUBOIMOIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCA JUarpaMmmMamu Jijepa u GopMyIon CI0KEHHUS BEPOATHOCTEH
IPU pEUICHUN 3a]1a4
OnepupoBaTh NOHITUSIMHU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJWThb BEPOSTHOCTU C MOMOMIbIO MpPaBHJIa YMHOXEHHS, C TOMOIIbBIO
JiepeBa CIIy4ailHOTO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABHIIO YMHOXEHUS TIPH PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSAMH: HCIBITAaHHE, HE3aBHCUMBIE HCIIBITAHUS, CEpPHs
6.7 UCTIBITAHUM, YCTIeX M HeyJada; HaXOJUTh BEPOSITHOCTU COOBITUN B CEpUU
' HE3aBUCHUMBIX HCIBITAHWA JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
COOBITHH B CEpUU UCTIBITaHUH bepHymn
6.8 OnepupoBaTh MOHATHUSAMHU:  CIy4ailHas  BENUYHMHA, paclpeaeleHue
' BEPOSITHOCTEH, TuarpaMma pacrpeeieHus
11 KIIACC
Kopn .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa30BaTeJIbHOM NPOrPaAMMBbI CpPeIHEro 001ero od0pa3oBaHusi
pe3yJabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOSTHOCTH 3HAYEHUU CIy4aitHOM BEJIMYUHBITIO

pacnupeaACIICHUIO UJIU C IIOMOIIBIO JUarpamMm



5.2

5.3
5.4

OnepupoBaTh IMOHATHEM MAaTEMAaTUYECKOTO  OXKUJIAHUS, TPUBOJIUTH
MPUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTHUECKOe OXHJAHHE CIydailHOM
BEJIMYUHBI, HAXOJUTh MATEMAaTHYECKOE OXHUIAHUE IO JaHHOMY
pacrpeeeHuo

WmeTh npeacTaBieHe 0 3aKoHe OOJBIINUX YUCET

HNmets npeacraBieHrne 0 HOPMaabHOM PaCIpeeICHUN



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBieHre TaHHBIX ¢ MOMOIILI0 Ta0uIl 1 auarpamMm. CpeaHee apuMeTHIecKoe,
MeqraHa, HauOoJIbIliee ¥ HauMEHbIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cryudaiinble SKCIIEpUMEHTHI (OIBITHI) U CIIydaliHbIE COOBITUS. DIeMEHTapHbIE COOBITUS
(ucxompl). BeposTHOCTh citydaifHOro cOOBITHS. BIM30CTH YaCTOTBIM BEPOSTHOCTH
coObITuid. CiydaliHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITHIT B OIIBITAXC PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMHU
Onepanu Hajg COOBITUSAMHU: TepecedyeHue, OObEJUHEHUE, MPOTHBONOIOKHBIE
coObITHs. Inarpammsl Ditnepa. @opmMyiia CIOKEHHsI BEPOSATHOCTEH

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME  BEpOSTHOCTEW. JlepeBo  ciaydalHOro
skcnepumenTa. @opmyna nosHoi BeposTHOCTH. HezaBucumMblie coObITHs
KombOunaropuoe mnpasBuio yMHokeHusa. IlepecranoBku u ¢daxrtopuan. Yucno
coueranuil. Tpeyronsauk [lackamns. @opmyna 6maoma HeioTona

bunapHbIli ciy4aliHBI ONBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 1mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymmn

Cnyuvaiinas BenuuuHa. Pacmnpenenenue BeposiTHOCTEH. J[narpamma pacnpeneneHus.
[Tpumeps! pacnipesiesieHnH, B TOM YHCIIe FeOMETPUUECKOer OMHOMHATIbHOE

11 KUIACC

Kon

5.1

5.2

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
Teopus BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapaKTEpUCTHKU CIy4YallHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUe,
JMCIIepcuss M CTaHJApTHOE OTKJIOHEeHHe. IIpumepsl mpUMeHeHHs MaTeMaTHYecKOro
OKUJIaHUs, B TOM 4YHCIE B 3a/Jadyax M3 IMOBCEIHEBHOW XM3HM. MaremaTHueckoe
OKU/laHue OMHApHOM cilyyaliHOM BeauuuHBI. MaTreMaTHuecKoe OXHIAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe 0XKUIaHuE U JUCIEPCUs TEOMETPUUECKOTO U
OMHOMMAIBHOTO paclpeieleHui

3akoH OOJBIIMX YHCET M €r0 Pojb B Hayke, Mpupoje U odmectBe. BriOOpouHbIit
METOJI UCCIICOBAHUIA

5.3

IIpuMepsl  HEnpepbIBHBIX — CIy4auWHbBIX BenMWuuH. [loHATHME O  IUIOTHOCTH



PacCpeacCiICHuA. 3az[aq1/1, INPpUBOIAIINEC K HOPMAJIBHOMY PACIIPCACICHHUIO. ITonsarue o
HOpMaJIbHOM PACHIpCACICHUN



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OIpEeSCHHE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHUBONOJIOXKHOE YTBEP)KICHHE, NMPHUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHIYKIIWU;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHATUSAMH: MHOXECTBO, ITOJMHOKECTBO, OINEpaly HaJ, MHO)KECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a71aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETICHb C IETBIM MOKAa3aTeJIeM, KOPEHb HATYPALHOW CTETICHH, CTEIICHD C
palMoHaIBbHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM MOKa3aTesIeM,
JIOI‘apI/I(I)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC IPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JCITUMOCTH, HAMMEHBIIUI 00N
NeNUTeh W HauMeHblee o0liee KpaTHOE, ailroput™M EBknwmpa mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTeNeHsSIMU M Jiorapudmamu, npeoOpazoBaHus ApOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IoCJICaA0BAaTCIbHOCTD, apI/I(i)MCTI/I‘leCKaH nporpeccusa, rcoMETpHUICCKaAA



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas IIPOrpeccus;
yYMEHHUE 3a/laBaTh IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOIUTH apUPMETUUYECKHE JEHCTBHA C KOMIUIEKCHBIMH YHUCIIAMH;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHHUS KOMIUIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHs W HEPABEHCTBA, MX CHCTEMBl, YMEHHE OIIEpUPOBAThH
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBbI C TIOMOIUBIO Pa3jIM4YHBIX NPUEMOB; peLIaTh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(YHKIUM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIMS, aCUMOTOTHI rpaduka
(GyHKIMHU, TepBas U BTOpasl MPOU3BOAHASA (DYHKIMM, T€OMETPHUECKUI U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIUHN (YHKIHMNA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTH4eCcKOro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia;, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIIbI0 ¢ hepeHITuaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWHU, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelieHny 3a7ad U3 JPYrux ydyeOHbIX MpPEeIMETOB U 3ajady U3 peajlbHOU
KHU3HHM; BbIpaKaTb (OpMyJIaMHU 3aBHCHUMOCTH MEXJy BeJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(vHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMbl N0 YCIOBUIO 3aJlayM, HUCCJIENOBATh MOJYUYEHHOE pEUIeHHE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJIb30BaHWEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE H3BJIeKaTh, MHTEPIPETHPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM TpadHueCKUX
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIC

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH




BEPOSITHOCTb C HCIIOJNB30BAaHMEM TpapHUUECKHUX METOJIOB; IPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMM: ~ CITydaiiHas BEJNMYMHA, paclpeiiesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKUIMU paACHIpENeiCHUus ¢  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YUYECHHBIX pAcIpeieieHU A pelieHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCTaHOBOK; OmHOM  HploTOHA;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTHU pEAIbHBIX COOBITHI; COCTaBNIATh BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMU: TOYKA, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MEXAy TpsSMONM M IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIEJTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUNA M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (UTypa W TOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHyca M LWIMHIPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYECHUs, B TOM YKCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE IMPHUMEHSATh CBOMCTBA Ir€OMETPUYECKUX (UTYpP, CaMOCTOSTEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (QUTYp, BbIIBUraTh TMIIOTE3BI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBIINOJIHATH HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIC W IMOJOOHbBIE (UTYpHl, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HW, YMCHHE BBIYHCIATH T€OMETPHYECKHE BEINYHHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuIeaa, MHUPaMHIbI, IPU3MbI, LWIUHIpPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHUC BCKTOpa II0 63.31/Icy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpATh MOAXOAAIIANA METOJT IJIsl PEIICHUs 3a]]a4H; TOHUMaHNE
3HAYUMOCTH MATEMATHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh MPOSIBJIEHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, TPOLEHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypanbHBIC JTOTAPUGMBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnrkéHHble BEIUMCIIEHMS, IPaBUIa OKPYIJICHHs, TPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUH
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPUILIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas GyHKOHS C HaTypajdbHBIM M IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢(yHkmumii. CBolcTBa  (YHKIMH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccur. @opmyna CI0XXKHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (YHKIMNA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, ornepauu HajJ MHOkecTBamu. J(uarpammel Dinepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaLICHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

* Maremaruka. BepositHocTh 1 ctatuctuka: 10 - 11-e kimacchl: 6a30BbIit
YpOBEHb: yueOHUK: B 2 "acTsx, / Beiconkuit 1.P., Smenko WU.B.; mox pex.

Amenko U.B., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* Maremaruka. BepositHocTh 1 ctatuctuka: 10 - 11-e kmacchl: 6a30BbIit
ypOBEHb: yueOHUK: B 2 yacTsx,/ Beicomkuit U.P., fmenxo W.B.; mox pexn.
Amenko U.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemienuey;

* Maremartuka. BepostHocTs u ctatuctuka : 10 - 11 -e xiaccel : 6a30BbIi
YPOBEHb : METOJUYECKOE MMOCOOHE K IPEIMETHON JIMHUHN YYEOHUKOB T10
BepoATHOCTHU U cratuctuke M. P. Briconkoro, U. B. fmenko nox pen. U. B.

Amenko. - 2-e u3., crep. - Mocksa : [Ipocsemenue, 2023.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

Enunas xomuteknus iudpoBsix 00pa3oBaTeibHbIX pecypcos (SChool-
collection.edu.ru).

Poccwiickas anekTpoHHas mmkoja (resh.edu.ru).

bubmuoteka IIOK (apkpro.ru).



