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MNOACHUTEJIBHASA 3AIIMCKA

VYuebubli Kypc «BeposSTHOCTP W CTaTUCTUKA» YTIyOJEHHOTO YPOBHS
ABIIICTCS NPOJOJDKEHHMEM M DPA3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHS HAa YPOBHE CPEAHEro 001Iero oopa3oBaHus. Y4eOHbINH Kypc
npeaHazHadyeH it GOPMUPOBAHMS Y 00YUAIOMIMXCS CTATUCTHUECKON KYJIbTYphl U
IIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEW KaK MaT€MaTHYECKOI0 MHCTPYMEHTA JUIs
U3Yy4YEHHUs CIy4yailHbIX COOBITHH, BeMWYMH U mpoueccoB. [Ipu u3yueHum kypca
o0OoramarwTcss NOpPeICTaBlIeHUs OO0ydYalIIUXCi O METOAAX HCCIEAOBAHUS
W3MEHYMBOTO MHpa, pa3BUBAETCA IMOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJO0B IO3HAHUS KaK HEOTBEMJIEMOW 4YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUSI.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYCHHBIX MMPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEero 00pa3oBaHusl, U
Ha pa3BUTHE NPEACTABICHUNA O CIyYailHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMU Ha BaKHBIX MPUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0yyaromuxcsi J0JKHO c(pOPMUPOBATHCS MPEJCTABIECHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJEISAX, UCIIOJIb3YEMBbIX
JUIsL  ONMCAaHUsl  aHTPONOMETPUYECKUX U JIeMOrpaUuecKux  BEJTUYMH,
NOTPEIIHOCTE B pa3IMYHbIE POJAa H3MEPEHMSX, UIMTEIBHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SIBJIEHUN U MPOIIECCOB
B oOmecTtBe. Y4eOHbI Kypc sBIsieTcss 0a30il i1 OCBOEHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJO0B, HEOOXOJUMBIX CIEHHUATMCTAM HE TOJBKO MHKEHEPHBIX
CHEIUANIbHOCTEH, HO TaKXKe COIUAIbHBIX M TCHUXOJOTMYECKUX, MOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHBIE HAYKH B 3HAYUTEILHON MEpe MCHOJB3YIOT anmapar
aHanmu3a OonbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHMaeT
o0CyXJIeHHe 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
MMEIOLIET0 MAaTEMaTHYECKYI0 (POopMalIn3aluIo.

B cooTBeTrcTBUM ¢ yKa3aHHbIMU LEISIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M cTaTUCTUKa» Ha YriIyOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIE
coaeprkaTesbHble JInHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX JIMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUU
rpa¢OB M TEOPUU MHOXKECTB, HEOOXOIMMBIC HJS TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Y4eOHOro Kypca M CMEXHBIX MaTEMaTHYECKHUX YueOHBIX
KYpCOB.

Conepxxanue nuHUM «CiyyaliHble COOBITUSL M BEPOATHOCTH»  CIIYJKUT
OCHOBOM 151 (DOPMUPOBAHMS TPEACTABICHUN O paCIpeAesieHUd BEPOATHOCTEMN
MEXIy 3HAUCHHUSIMU CIIyYailHbIX BeJIUYHMH. BaxkHyI0 4acTh B 3TOH coliepKaTeIbHON
JVHUH 3aHUMAET U3YYCHHE TeOMETPHUECKOTO M OMHOMHAIBHOTO pacipeieieHu 1



3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeeeHUsIMHU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIIyYalHbIMU BEJIMYUMHAMU U
pacrnpeiefieHus MM, aKIEHTUPYIOT BHUMaHUE OOydYaloIIMXCs Ha ONUCAaHUU W
M3YUYCHHUM CIyYalHBIX SBJICHUM C TOMOIIBIO HENMpephiBHBIX (yHKIUNA. OCHOBHOE
BHUMAaHUE YJEISETCS M0Ka3aTeIbHOMY U HOPMaJbHOMY PacipeaeiCHUSIM.

B ydebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMUTEIIBHOE W3YUYEHHE CBSI3U
MEXKJy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE HTOM CBA3M C IOMOIIBIO
Kod(pdunmeHTa KOppeNsiiud W ero BBIOOPOYHOTO aHajora. ITH DAJEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/JlHMarpaMMbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs, U BO MHOTOM OIUPAIOTCS Ha CBEJCHUS U3
KyPCOB aJIT€OpbI M TEOMETPHH.

Emé oauH  2meMeHT  coaep:KaHWs, KOTOpPBIA  IIpeJjiaraercss  Ha
O3HAaKOMUTEIBHOM YPOBHE — IIOCJIENOBATENBHOCTh CIyYalHbIX HE3aBUCHUMBIX
COOBITHI, HACTYTAIONINX B €IUHUILY BpeMeHU. O3HAKOMJIEHHE C paclpeieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMI XapakTep M
SBIIIETCS] AKTyaJIbHBIM IS OyIyInX aOUTypHEHTOB, MOCTYMAIONIUX HA y4eOHbBIC
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCT, U CTaTUCTHKa» Ha
yIriIyOJI€HHOM YypoBHE oTBoautcs 68 wacoB: B 10 kimacce — 34 uaca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 yac B Heem0).



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 (MCX0Jbl). BeposTHOCTH ciydailHOTO COOBITHS. Biau3ocTh 4acToThl U
BEpOSITHOCTU  coObITui.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHNE, TPOTUBOIIOIOKHbIE
coObITHs. JJnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOKEHHME BEPOSTHOCTEH. [lepeBO CiydaillHOTrO
skcniepumenTa. Gopmyiia nonHou BepostHocTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciydaliHbIil OonbIT (MCIIBITAHUE), yCIeX U Heynada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 110 mepBoro ycnexa. I[lepecranoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX ucnbITaHuil bepuymiu. Cry4ailiHblii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrnpenenenue  BeposdtHocTed.  [uarpamma
pactpenenenus. Onepanuu HajJ ClIy4YalHbIMM BeIWYMHAMU. buHapHas cirydanHas
BennunHaA. [Ipumepesl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHAIILHOE.

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

Jvucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApHON CllydaliHON BeIWYMHBI. MaTtemaTudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUST CYMMbl HE3aBUCUMBIX CIyYaillHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.



11 KIIACC

HepasenctBo UeOnimeéBa. Teopema YUebOniméBa. Teopema bepnysmmm. 3akon
OonpIMX  uyucesl. BpIOOpouHBI  MeTOA — HcchenoBaHui.  BwiOopouHbie
xapaktepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITUSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka MpoCTENMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepsiBHble ciyyaliHble BenuyuHbl. [lpumeppl. DyHKIMSA ILIOTHOCTH
BEPOSITHOCTU pacmlpenesicHus. PaBHOMepHOE pachpeleneHue M €ro CBOWMCTBA.
3agauu, NPpUBOAAIINE K TOKA3aTEIIbHOMY PaCpeCICHUIO. 3aauu, IPUBOIAIINE K
HOPMAJIBHOMY pacnpeneseHULO. OyHKIUA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeNIbHOTO pacipeaesieHus, QYyHKIUS ITTOTHOCTU BEPOATHOCTH HOPMAIBHOTO
pacnpenenenud. OyHKIUS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

[TocnenoBaTenbHOCTh  OJNMHOYHBIX  HE3aBUCHUMBIX  COObITHH. 3amauu,
MpUBOASIIME K pactpenenenuto [lyaccona.

KoBapuanusa nByx ciuyvailHeix BenuuuH. KoapduuueHnt nuHelHON
koppensiiiua.  COBMECTHbIE  HAOMIOJCHUS  JIBYX BEIWYWH. BBIOOpOYHBIN
kKodhuieHT xoppensaiuu. Paznuune MexIy JIUHEWHOW CBA3BI0O U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOJl HAUMEHBIIUX KBaJpPaTOB.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UUYHBIX CTPYKTYp, SBICHUH,
IpoLEenyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaKJTAHCKON HUJEHTUYHOCTU, YBOKECHHS K
MPOIIIOMY U HACTOSIIEMY POCCUHCKOW MaTE€MAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
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, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH U JIEATEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUH, pacCyXICHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCTIeKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA;

5) pu3M4eCcKOro BOCIIUTAHMS

cOPMHPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOTo U 0€30MacCHOT0 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHUE 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, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznmuuHbiM  cpepam  TpPOPECCUOHATIBHOW  JIESITEIIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccur U peaqr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W CHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MIPAKTUYECKUX 3a/1a4 MaTEeMAaTUYeCKOW HalpaBICeHHOCTH;

7) 3K0JI0TUYECKOT0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOILIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHHE TJI00ATBEHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPHUCHTAIIHS
HAa TPUMEHEHUE MATEMATHUYECKUX 3HAHUW ISl pelieHusi 3agady B 00JacTu
OKPYXaIEl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HUX BO3MOYKHBIX
IIOCJICICTBUU JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JEeSTENbHOCTH, STaroB €€
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHS LHUBWIM3ALMHU, OBJAIACHUE S3bIKOM
MAaTEMAaTUKH W MaTEeMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) W HCCIEIOBATEINBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOUIEHWH MEXAYy MOHATUIMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUM, YCTAaHABJIMBAThH CYLIECTBEHHBIN MpPU3HAK KiaccuduKaiuu,
OCHOBAHUS i1 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUSIX W YTBEPKICHUSAX, MpPEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeNlaTh BBIBOJbBI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 AHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA 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 TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKH WHCTPYMEHT TO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOT0 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIOJCHMS, UCCJEJIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
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 U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

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

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

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 IOJyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHUNA, B KOPPEKTHOU (opme
bopMyTUpPOBATh 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 1eliCTBUS
Camoopranusamnus:



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

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

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;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3aJlauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NESATEIBHOCTH, TJIAHUPOBATh OPraHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX AaTh IMPOIECC W PpPe3yJbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

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

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

CBOOOZTHO OIEepUpOBaTh MOHATUSAMH: Tpad, TIockuii rpad, CBI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JCPEBO CIYy4YalHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OMNEPUPOBATH MMOHSTUSIMU: CIIyYalHBIH SKCHEPUMEHT (OIMBIT),
Clly4ailHO€ COOBITHE, dJIEMEHTAPHOE CIy4aifHOE COOBITHE (DJIIEMEHTApHBIN HMCXO)
CIIy4ailHOTO  OTbITAa, HAXOJWUTh BEPOSITHOCTH COOBITHMM B  OMNBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOIUTh U (OPMYJIUPOBATH
COOBITHS:  TEpeceueHue, OObEAUHEHUE  JAHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JJAHHOMY, UCMOJb30BaTh JIUAarpaMMbl Jujepa, KOOpAUHATHYIO
PSAMYIO JUJISl PEelIeHUs] 3a7ad, TI0Jb30BaThCsl (DOPMYJIION CIOKEHUS BEPOATHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIIy4alHbIX COOBITHIA;



ONEpPUPOBATH  NOHATUAMM:  yCIOBHAsA  BEPOATHOCTb,  YMHOXKEHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS, JEPEBO CIyYalHOTO HKCIEPUMEHTA,
HaXOJMTh BEPOATHOCTH COOBITUHA C TOMOUIbIO MpaBWiIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIbITa, MCIOJb30BaTh (OPMyIy IOJHOM BEPOATHOCTH, (HOPMYITY
baiieca npu pelieHnn 3a7ad, ONpeesTh HE3aBUCUMOCTh COOBITUI MO GopMyJIe U
10 OpraHU3aluy CIy4aHOTO HKCIIEPUMEHTA;

IPUMEHATh M3YyYECHHbIE KOMOMHATOPHBIE (OPMYJbl I MEPEUUCICHUS
AJIIEMEHTOB MHOXXECTB, DJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIbITA, PEIICHUs
3aJa4 10 TEOPUH BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATHUAMHU: OMHAPHBIN
CIIy4alHbII ONBIT (MCHBITAHUE), yCHEX M HeyJada, HE3aBUCHUMBbIE HCIBITAHUS,
cepHsl UCHBITAHUM, HAXOAUTh BEPOSTHOCTH COOBITHIl: B CEpUU HCHBITAHUU [0
IIEPBOr0 yCIeXa, B CEPUM HCIBITAHWM bepHyum, B ONBITE, CBA3AaHHOM CO
CJIy4ailHBIM BBIOOPOM U3 KOHEYHOUW COBOKYITHOCTH;

CcBOOOJIHO OIEpPUPOBATh MOHATUSMU: ClIyyailHas BEJIMYMHA, PacHpeesIeHUe
BEpOSITHOCTEW, JAMarpamMma paclpeesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuYecKoe, OMHOMHUAIBLHOE pacTpeeTiCHHE;

ONEPUPOBATH IIOHATUSAMU: COBMECTHOE pACIPEIEICHUE IBYX CIy4auHBIX
BEJIMYMH, UCIOJIB30BaTh TA0JIMIy COBMECTHOIO PACHpENENICHUs JIByX CIIy4alHbIX
BEJIMYUH [UISl BBIJEICHUS PACHPEACIICHUs] KaXKJIOM BEJMYMHBI, ONpPEAEICHUS
HE3aBUCHMOCTH  CIy4yaillHbIX  BEJIUYMH;CBOOOJHO  ONEpUPOBATH  IOHATHEM
MaTEMaTUYECKOTr0 OKUIAHUS CIyYailHOW BEJIMUYMHBI (pacnpeneneHus ), IpUMEHITh
CBOMCTBA MAaTE€MAaTHU4YECKOIO0 OXKHJIAHWSA IIPU PELICHUWH 337a4, BBIYUCIITH
MaTeMaTHYeCKOe OXKHUJAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO pacpe/IeIIeHNH;

CcBOOO/IHO ONEpPUPOBATh MOHITUSMM: JAUCIEPCHs], CTAHJAPTHOE OTKJIOHEHHE
CIIy4YalHOW BEJIMYMHBI, TPUMEHSTh CBOMCTBA NHUCHEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHns) NMPU PELIEHUU 3a/1a4, BBIYMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO pacHpeIeIeHUH.

K koniy 11 kiaacca oOydaromuiicss HayIuTCs:

BBIYKCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKM TE€HEPATIbHOM COBOKYNHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTESBI, NOJIb3YSACh N3YYEHHBIMHU PACIIPEACIICHUSIMY;

IPUBOJMUTH  HpPUMEpBHl  33Jay, MNPUBOJALIIMX K  IIOKa3aTEJIbHOMY
pacIpeneneHno, 3a4ad, MPHUBOMAIIMX K HOPMAIBHOMY  PaCIpPENEIICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpeaeneHusi, GyHKIHUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO paclpeIeeHus,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O pacIipe/ieIeHMs;

ONnpenensaTh  KOd(pPUUMEHT  JNMHEWHOM  KOppensiuud,  BBIOOPOYHBIN
KO3 PUILIMEHT KOppESIUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie IIpakTnueckne
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DneMeHTHl Teopuu rpados 3
Cry4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu HaJl MHOXKECTBaMU U
coObITHsIMU. CII0KEHNE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumele coObITHs
DneMeHTbl KOMOWHATOPUKH 4 1
Cepuu nocie0BaTeNbHBIX HCIIBITAHUH.
Wcnpiranus beprnymnmu. CiyyaiiHbiii BEIOOD 5)
13 KOHEYHOM COBOKYITHOCTH
CrnyuaiiHble BEIMUMHBI U PACTIPENCTICHUS 14 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0



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 CllydaliHbIE 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 KUIACC
KosmnuecTBo yacos
Ne Hara JleKTpOHHbIE N (poBbHIE
Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero u3y4eHusi  o0pa3oBaTeJIbHBIC peCypehl
padoThI padoTsbI
I'pad, cBs3HbI rpad, npeacTaBieHue 3a1auu 1 httos://m.edsoo.r/DNVEOSSRO
¢ TIOMOIIIBI0 Tpada
C T
TelieHb (BUICHTHOCTS) Beplutkibt. TlyTs B 1 https://m.edsoo.ru/UXI4HCLAL
rpade. Llenu v LUKIIBI
r . i
padut Ha ntockocTH. /lepeso cayuaiiioro 1 https://m.eds00.ru/24XFA5016

JKCIIEPUMEHTA

CotygaiiHble SKCTIEPUMEHTHI (OIBITHI) U
cilyyaiiHble cOOBITHA. DIeMeHTapHbIe 1 https://m.edsoo.ru/JIIN2M7PO
cOOBITHS (MCXO/IBI)

BeposTHOCTE CitydyaliHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHUSAMH

1 https://m.edso0.ru/8S3C8YCML

BeposTHOCTB CitydyaliHOTO COOBITHSI.

BepositHocT o6 B O ax ¢
POATHOCTH PITHI B OTIbITax 1 https://m.edsoo.ru/N2R1G2PJ5

PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU

COOBITHSIMH

[Tepeceuenue, 00beTUHEHIE MHOXKECTB U

COOBITHH, IPOTHUBOIIOIOKHBIE COOBITHS. 1 https://m.eds00.ru/183Y3NKOQ

dopmyiia CI0KEHUS] BEPOSTHOCTEN

¥ CHOBHAs BEPOATHOCTS. Y MHOKEHHE 1 https://m.edso0.ru/W5ZFDS3AA

BeposiTHOCTEN. PopMyIia yCII0BHON


https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA

BCPOATHOCTH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

9 BeposTHOCTEH. DopMysa YCIOBHON https://m.eds00.ru/ORLGTZ9K?7
BEPOSITHOCTH

10 dopmyna MoTHON BEPOSATHOCTH https://m.edsoo.ru/UNX09C5L X

11 ®dopmymna baiieca. HezaBucumeblie coObITHS https://m.edsoo.ru/NYF9VJ6R6
KombunaTtopHoe mpaBuiio OKEHHSL.

12 MPHHATOPHOE HIPABiio yMHOACEHIA https://m.edso0.ru/BVVFQUKKS
[lepecranoBku u akropuan

13 Uucno couerannii. Tpeyronsuuk Iackains https://m.edso00.ru/Y15CS8R20

14 ®opmyna ounoma HeroToHa https://m.edsoo.ru/ABSANVGJH
KonTponbnas padora Nel: "I'padsr,

15 IO PEOOT padel . https://m.eds00.r/Q3DKAY ADF
BEPOSTHOCTH, MHOKECTBA, KOMOMHATOPUKA
bunapHbI CiTydaliHBIN OIBIT (MCTIBITAHNUE),

.H .

16 ycrex U Heyaaua e3aBI/ICI/IMbIeUI/ICHLITaHI/I$I https://m.edsoo.ru/l YAT46J06
Cepust HE3aBUCUMBIX UCTIBITAHUH JIO TIEPBOTO
ycrexa
Ce €3aBUC CHBITAHMI J10 IEPBOTO

17 DUl HESABHCHMBIX HCILITAHIE A0 fieppor https://m.eds00.ru/Q1KT2Y91U
ycrexa

18 Cepus He3aBUCUMBIX UCTIbITaHUI bepHynu https://m.edsoo.ru/HIWIZ7FD8
C WHBI BBIO i

19 JYSETHBIL BRIDOP 3 KOHERHOH https://m.edsoo.ru/VVCL7PSUOX
COBOKYITHOCTHU
IT 0

20 pakTHuecKkast paboTa ¢ UCIOJIb30BaHUEM httns://m.edsoo.ru/NEGOMIZIO
AJICKTPOHHBIX TaOJIHUII
Crnyuaiinas Be .P

21 fyHanHai ananHa actpeieetme https://m.edsoo.ru/SMFB4W1JM
BeposITHOCTEH. Jlnarpamma pacnpeneneHus
Onepanuu Haj cay4ailHBIMU BETHUYMHAMMU.

22 [Ipumeps! pacupenenennii. bunapnast https://m.edsoo.ru/C6TDDUNJ8

Cy4aiiHasi BeJIMYMHA



https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8

23

24

25

26

27

28

29

30

31

32

33

FGOMeTpI/I‘ICCKOC pacIpeaciICHucC.
bunomuansHOE pacupCaciICHUC

MareMaTtnueckoe 0)KMIaHNE CIydalHON
BeaM4rHbl. COBMECTHOE paclpeesICeHUuE ABYX
CIIy4alHBIX BEJIIMYUH

HesaBucumpble cinyyaliHble BETMYUHBI.
CBOMCTBa MATEMATHYCCKOTO OXKHIAHMUS.
Maremarnueckoe OkuaaHue OMHApHOM
CIIy4alHOM BEJIMYHUHBI

MareMaTtuueckoe 0XKHJIaHKe
F€OMETPUUYECKOT0 U ONHOMHUATIBHOTO
pacnpeneneHuit

I[I/ICHepCI/Iﬂ " CTaHAApPTHOC OTKJIIOHCHUC

Jucniepcusi OMHapHOMW ClTy4yailHON BEJTUYHHBI.
CaoiicTBa aucnepcun

MartemMaTudeckoe OKHUJaHUC NPOU3BCACHUA U
Aucnepcuss CyMMbI HE3aBUCHUMBIX cnyqaﬁme
BCJIIMYHH

Jucnepcusi OMHOMHUAIBHOTO pacIpe/IeIeHHS.
[IpakTudeckast paboTa ¢ UCIOIB30BAHHEM
AJIEKTPOHHBIX TaOJHUIL

Jucnepcus 1 cTaHIapTHOE OTKIOHEHUE
F€OMETPUUYECKOTO PACIIPEACIICHHUS.
[IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

O06o0011eHre U crucTeMaTru3alys 3HaHU |
Kontponbnas padota Ne2: "Mcnbeiranus
bepnynnu. CiyyaliHble BEIMYUHBI U

https://m.edsoo.ru/JTT2F54GL

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

https://m.edso0.ru/N9D71J9PM

https://m.edsoo.ru/C6HWOBTQQ

https://m.edso00.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.eds00.ru/BOWSYV6LT

https://m.edso0.ru/NSGZU1L92

https://m.edso0.ru/K2Y9U56JG

https://m.edsoo.ru/EZTQ5A060



https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60

pacrnpeneneHus"”

34 O00011IeHME U CUCTEMATU3AaIUs 3HAHUT 1 https://m.edsoo.ru/ZEKKZP13J
OBILEE KOJIMYECTBO YACOB I10 34 5 0
[MPOTPAMME
11 KIIACC
KosmnuecTBo yacos
DJIeKTPOHHbBIE U (pPOoBLIE
n/n Tema ypoka Bcero Kowrpoapnpie  Ilpaxruueckue  Jlata wsysetis o0pa3oBaTejbHbIEe PecypChl
padoThbI padoThI
Hepasenctso YeoOrnimena. Teopema
1 UYeorrmeBa. Teopema bepryimm. 1 https://m.edsoo.ru/E251PS7YZ
3aKoH OOJIBIIMX YHCET
Hepasencto Yeobbimena. Teopema
2 UYeorrmesa. Teopema bepryimm. 1 https://m.edso00.ru/84DPQY5U5
3aKoH OOIBIINX YUCET
Hepasenctso Yeobbimena. Teopema
3 YeoOpimena. Teopema beprymm. 1 https://m.edso00.ru/795RTYVP7
3aKoH OONBIINX YHCET
4 Br160opouHbIif METO] MCCIIETOBAHUM 1 https://m.edsoo.ru/T3HDIU6R5
[IpakTuueckas pabora c
5 HCITIOJIb30BAHUEM AJICKTPOHHBIX 1 https://m.edsoo.ru/79181IHPHP
TaOJINII
I'enepanbHast COBOKYITHOCTb U
6 catyHiaiias BEIOOpIA. SHAKOMCTBO ¢ 1 https://m.edso0.ru/I234058PN

BBIOOPOYHBIMHU XapaKTEPUCTHUKAMH.
O1ieHKa CpeTHEero U JUCTIEPCUH



https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

TeHePAIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

['enepanbHas COBOKYITHOCTb U
cilyyaiiHasi BIOOpKa. 3HaKOMCTBO C
BBIOOPOYHBIMU XapPaKTEPUCTUKAMHU.
Onenka cpeJHero U JUcnepcun
TE€HEPAIIBHON COBOKYITHOCTH C
HOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTUK

OrneHuBaHuE BEPOSITHOCTEH COOBITUI
10 BEIOOPKE

https://m.edsoo.ru/UFS5LUWZX

https://m.edsoo0.ru/ZP168PTHI

10

Cratuctuueckas runoresa. [IpoBepka
IIPOCTEMIINX TUIIOTE3 C TOMOLIBIO
CBOMCTB U3YUYEHHBIX pacIpeIeeHun

Craructuueckas runoresa. [IpoBepka
IPOCTEHINX TUIIOTE3 C TOMOLIBIO
CBOICTB M3y4YEHHBIX pacHpeeIeHun

https://m.edsoo.ru/AN2N5VIR1

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

11

[IpakTuyeckas pabota c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX
TaOJINII

https://m.edsoo.ru/ASKODEFOW

12

[Ipumepbl HEPEPHIBHBIX CIIYYaHBIX
BennurH. OyHKIUS TUIOTHOCTH
BEPOSITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMepHOE pacnpeneneHue.
[Ipumepsl 3a1a4, TPUBOAAIIMX K
MOKa3aTeIbHOMY U K HOPMAJIbHOMY
pacrpeaeeHusIM

https://m.edsoo.ru/TBYPVV96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

CDYHKI_II/ISI IIJIOTHOCTH BEPOATHOCTU

14 https://m.eds00.ru/0TSV4N5GH
MOKA3aTEIBHOTO PacCTpeaeTICHUS
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OJICMCHTAapHbIMU COOBITHSIMH
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KITACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTe/IbHOW NPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yJbTarTa
6 Teopus BeposTHOCTEN M CTATUCTHKA
6.1 YUuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh  MOHATUSAMHU:  CpeAHee  apudMeTHUecKoe, MeaHuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaUeHHE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMHU: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIydaliHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXOMA) CIy4ailHOTO
6.3 ONbITa; HAXOAWTh BEPOSATHOCTH B OMNbITAX C PaBHOBO3MO>KHBIMHU
CIIy4aitHBIMHU COOBITHSMU, HAXOUTh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTaX
Haxomute u QopmynupoBaTh cOOBITHS: TiepeceueHHe W OObETUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIIOIOKHOE JIAHHOMY COOBITHIO;
' MOJIB30BATHCS AUAarpaMMaMu Diiepa 1 GOpMYIIOil CIOKEHHUS BEPOATHOCTEH
IIpH pEelICHNH 3a]a4
OnepupoBaTh NOHITUSIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaxXOJUTh BEPOSATHOCTU C IMOMOLIBIO IpPaBWJIA YMHOXKEHHUS, C MOMOUIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS NPU PEILICHUH 3a7a4
OnepupoBaTh NMOHATHAMM: HCIBITAHUE, HE3aBHUCUMBIE HCIBITAHUS, CEPHS
6.7 WCIBITaHUH, yCIeX U HeyJaya; HaXOJUTh BEPOSITHOCTU COOBITUN B cepuu
' HE3aBUCHUMBIX HCHBITAHUM J10 MEPBOTO YyCIeXa, HAXOAUTh BEPOSITHOCTH
cOOBITHH B cepuu UCTIbITaHu bepHymmn
6.8 OnepupoBaTb MOHATHSAMH:  CllydailHas  BEJIWYMHA, paclpeaesieHue
' BEPOSITHOCTEM, uarpaMmma pacipeeieHus
11 KIIACC
Kon y
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOrpaMMbl CpeiHero o0mero o0pa3oBaHus
pe3yjabTarta
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTb  BEpPOATHOCTH  3HAUEHUH  CIIy4alHOM  BEJIMYMHBIIIO
' pacipenesieHuIo WK € TOMOIIbIO AUarpaMm
5.2 OnepupoBaTb MOHATHEM MaTEMaTUYECKOTO  OKUIAHHS, NPUBOIUTH



5.3
5.4

IpUMEPBI TOTO, KaK MPUMEHSEeTCd MaTeMaTHUYecKoe OKHMIaHHWEe CIydaiHoil
BEJIMYMHBI, HAaXOJUThb MAaTEMaTH4YECKOE OXUIAaHWE [0  JAHHOMY
pacnpeesIeHUI0

HmeTsb mpeacTaBieHue o 3aKoHe OOJIbIINX YUCeT

NmeTh IpeACTAaBJICHUC O HOPMAJIIBHOM pacCIipCaACICHUN



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUsI

Teopus BeposSTHOCTEN U CTATHUCTHKA

[IpencraBieHue TaHHBIX C MOMOIIBIO Ta0HIl 1 auarpamMm. CpeaHee apudMeTHIecKoe,
MeraHa, HauboJbllee U HaUMEHbIIee 3HaYeHUs], pa3Max, AUCIEPCUS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

Cryuaiinble SKCIICpUMEHTHI (OIBITHI) U CIIyYaiHbIE COOBITUS. DIeMEHTAapHBIE COOBITHUS
(ucxonpl). BeposTHOCTh ciayuyaiiHOro coObITUS. BiIM30CTH YacTOThIM BEPOSITHOCTH
coObITHi. CityyailHblEe ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMU COOBITHAMU.
BeposiTHOCTH COOBITHI B OIIBITAXC PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMH COOBITUSIMHU

6.3

Onepanu Hajg COOBITUSAMH: TEepecedyeHue, OObEJUHEHUE, MPOTHBONOIOKHBIE
coObITud. J{lnarpammsl Ditnepa. @opmyiia CI0KEHHS BEPOSTHOCTEN

6.4

VYcnoBHas  BEPOSATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEW. JlepeBo  ciaydalHOro
skcnepumenTa. @opmyia noiHoi BeposTHOCTH. HezaBucumMble coObITHS

6.5

KomOunaroproe mnpaBwio ymHoxeHus. I[lepectanoBku wu dakrtopuan. Yucio
couetanuii. Tpeyronbpuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunaphblii ciydaiiHbIl ONBIT (MCHBITaHWE), yclex U Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHMM 10 1nepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymimn

6.7

CnyuaitHas BenuuuHa. Pacmpenenenue BeposiTHOCTel. [[uarpamma pacnpeneneHus.
[Tpumeps! pactipesieIeHnH, B TOM YHCIIe TeOMETPHUECKOeH OMHOMHAIBLHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

YucrioBble XapaKTEPUCTHKH CIIyYaiHBIX BEJIMYMH: MaTEMaTHYEeCKOE OKUJIAHHE,
JMCIIepCUsl M CTaHJIApTHOE OTKJIOHEHHE. Ipumepsl mpUMeHeHHs MaTeMaTHYeCKOro
OXHJaHUS, B TOM YHCIE B 3aJadax M3 IOBCEAHEBHOH XM3HH. MaTemaTHdyeckoe
OKU/laHue OMHApHOH cilyyallHOM BenMuuHBI. MareMaTHuecKoe OXHJIAHHE CYMMBI
CIlydaiiHBIX BETMUMH. MaTreMaTudeckoe OKUAaHUE U TUCTIEPCUs TEOMETPHUYECKOTO U
OMHOMMAIBHOTO paclpeieIeHu

3ak0oH OOJBIIMX YHCET M €r0 pojb B Hayke, Mpupoje U olmecTBe. BriOOpouHbIit
METOJI UCCIEIOBAaHUN

5.3

[Tpumepsl  HENpEepBIBHBIX  CIy4alHbIX BenWYMH. [loHsATHE O  IUIOTHOCTH
pacnpezenenus. 3agauu, NPUBOIAIIME K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeeieHuu



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpoBepsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJabTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrpaMMBbI CpeAHero 0o11ero
o0pa3oBaHus

Brnagenne MeromamMu JI0Ka3aTeNIbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHUEe (OPMYIHPOBATH W OINEPUPOBATH TOHATHSIMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIBHBIC (OPMYIIMPOBKH; MPUMEHAITh UX; YyMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCHOIB30BaTh METOJ MaTEeMaTHUYeCKOH HHIYKIUH;
IMPOBOAWTDL JOKA3aTCJIBHBIC PACCYKACHUA IMPU PCIICHHUU 3a/1a4, OUCHHUBATDH
JOTHYECKYI0 ~ MPAaBHIBHOCTh  PACCY)KICHHI, YMEHHE OIECPUPOBATH
IMOHATHAMU: MHOXCCTBO, IMOJMHOXCECTBO, OICpallii Had MHOXKCCTBAMMU;
YMEHHE  WCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  JJis
OIMHMCaHUs PCAJIbHBIX ITPOLIECCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
YHCclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad HA TUIOCKOCTH, YMEHHUE 33]1aBaTh
U OIUCHIBATh Tpadbl Pa3TUYHBIMU CHIOCO0AMU; HCIIONB30BaTh rpadbl Mpu

pelieHnu 3a1a4y

YMeHue onepupoBaTh MOHATHSAMM: HATypalbHOE YHCIO, LEN0e YHCIO,
CTENEHb C IIeJbIM N0Ka3aTeJieM, KOPEHb HaTypallbHOM CTETEHH, CTETIeHb C
palMOHAIBHBIM TTOKA3aTeNIeM, CTEICHb C JICHCTBUTENBHBIM IMOKA3aTesIeM,
norapuM YHUCIa, CHUHYC, KOCHHYC M TAaHI'€HC IPOM3BOJIBHOTO 4YHCIIA,
OCTaTOK 10 MOAYJIIO, PAlHOHAJIBHOE YHUCIO, HPPALHOHAIBHOE YHCIIO,
MHOXXECTBA HATypalbHBIX, MLENbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX
YHCeN, yMEHHE MCII0JIb30BaTh PU3HAKU JEIIMMOCTH, HAUMEHBIINH 00N
JeTUTeNIb W HauMeHbllee oOIiee KpaTHoe, anroputM EBkimaa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMU CHCTEMaMU
CUHUCIICHUS; YMCHHE BBIMIOJIHATH BHIYMCIICHHE 3HAUCHUH U TpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHs MM U Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANPHBIX ~ BBIPQKEHWH; yMEHHUE  ONEPHPOBATH  TOHATHAMHU:
NIOCJIEIOBATENBHOCTD, apu(METHUECKass NPOTpeccusi, TeoMeTpuyecKast

Iporpeccus, OECKOHEUHO y6BIBaIOH_[a$I reoOMCETpHUYICCKass IIPOrpecCusd;



YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOMIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATh MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO ~ uucia, ¢opMa  3alucCH  KOMIUICKCHBIX  YHCET
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U aiureOpanyeckas); yMeTh
MPOU3BOANTh aAPU(PMETHUECKHE JEHCTBHUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOAUTH MPUMEPHI UCIIOIH30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATHSAMHU:  MaTtpuma 2X2  u  3X3,  OonpeaenuTeab  MaTpUIbI,

T GOMeTpI/I‘-IeCKI/II\/II CMBICJI OIIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPpPalMOHATIBHBIC,
MOKa3aTeNbHbIC, CTENEHHbIC, JOorapu(pMUUYECKHe, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMbl, YyMEHHE ONEPUPOBATH
HNOHATUSAMHU: TOXKJECTBO, TOXIAECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHUH M HEPABEHCTB, PABHOCHIIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA W CHUCTEMBI C TOMONIBIO PAa3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEPABEHCTBA U CHUCTEMBl C I[apamMeTpoM; MPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMbl JJIA PEIICHUS MaTeMaTUYeCKHX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00J1aCTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSIMH: (QYHKIUS, YETHOCTh (PYHKIMH,
NEePUOIUYHOCTh (YHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIEH, SKCTpeMyM (QYHKIIMH, HAMOOJbIIEEe W HAaUMEHbINEe 3HAYCHUS
(GyHKIMH Ha TPOMEXKYTKE, HENpepbIBHAS (DYHKIHS, aCUMIITOTHI rpaduka
(GyHKIMHU, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICA TPOM3BOJHOM, TNepBOOOpa3Has, ONpeenEHHbIH
UHTErpajl; YMEHHME HaXOAWTh AaCHUMITOThI Tpaduka (QyHKUUH; yMEHHUE
BBIUUCIISATH  NPOMU3BOJHBIE  CYMMBI, IPOM3BEIEHHUS, YAacTHOIO U
KOMIIO3UIMK (YHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMH; YMEHHE HaXOIUTh MPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO JJIsi HCCIEAOBaHMUS (DYHKIMMH,
HAXOJIUTh HAWOOJbIINE W HAWMEHbBIINE 3HAUYeHUS (QYHKIHA; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alapaTa MaTeMaTH4ecKoro
aHaJIM3a; NPUMEHATH [POU3BOAHYIO Il HAXOXACHHUA HaWIydlIero
pelleHns B IPHUKIAJHBIX, B TOM 4YHCIIE COLMAIbHO-DKOHOMHMYECKHUX M
¢u3nyecKkux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (PUTYDP C MOMOIIBIO

HUHTErpaia;, MNpuBOAWUTL HNPHUMEPLBI MATECMATUYCCKOroO MOJACIIMPOBAHUA C




noMoIIbio U PepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas GyHKIHS,
KOMITO3UIUS (YHKIMM, nuHeWHas (QyHKUIUS, KBaJpaTU4Has (QyHKUHUSA,
panMoHanbHast (QYHKIOWS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (YHKLMHU, MOKa3aTelbHas M
aorapumuueckas (yHKLIHWW; yMEHHE CTPOUTh TpapUKH HM3yYSHHBIX
GbyHKIMA,  BBIMOJHATH  TpeoOpa3oBaHus  TrpadukoB  GyHKIIUH,
UCIOJIb30BaTh TPAPUKH JUIS U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, IpHU
pelIeHnn 3a7ad W3 JAPYrHX Y4eOHBIX TMPEAMETOB W 3a1ad U3 pealbHOU
KHU3HHM, BBIpAKaTh (OpPMYIaMH 3aBHCHUMOCTH MEXIY BEINYHHAMU;
UCIIOJIb30BaTh CBOMCTBA W rpaduku (QyHKIMH Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamMH; H300paxaTh Ha KOOPIWHATHOM

IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pPa3HbBIX TUIIOB (B TOM YHCIE Ha
NPOIICHTHI, JIOJIM M YacTH, Ha JIBIKEHHE, pabdoTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/la4d U3 OOJIaCTH YIpPaBJIECHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAKEHHS, YpAaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3YyJIbTaTOB, YMEHHE MOJECINPOBATH
peanbHBlE CUTyallMd Ha S3bIKE MATEMAaTHKH; COCTaBIISATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4M, UCCIEI0BATh
IIOCTPOEHHbIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapata  anreopsl,

HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apH(MeTHdecKoe, MeIuaHa,
HauOosblllee ¥ HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHUE W3BJIEKaTb, WHTEPIPETHUPOBATH
uH(dOpMaITUIO, PEJCTABICHHYIO B TaOIUIIaX, HA JUarpaMmax, rpapukax,
OTPa)KAIOIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB M SBJIEHUI; MPENCTABIATh
vHpOpMAIIMIO C TIOMOIIBIO TaONWII W JUarpaMM; HCCIIEI0BATh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UuecKy MCCIEI0BATh COBMECTHbIE
HaOJII0/IEHUS C TOMOIIBIO JMArpaMM pacCeUBaHUs M TMHEHHON perpeccun
YMeHue onepupoBaTh IIOHATHUAMM: CIy4YaWHBIA OIBIT W CIy4alHOE
cOOBbITHE, BEPOATHOCTb CIIyYalHOTO COOBITHUS; YMEHHUE BBIUUCIATH

BCPOATHOCTb C HCIOJIB30BAHUCM rpa(bnqecxnx METOHOB;, IIPUMCHATDH
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(bopMyJBl CIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IOIHOM
BeposiTHOCTH, hopmyny beprymm, komOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepUpOBaTh
NOHATUSAMHU: CIIy4YailHas BeJIMYMHA, pACHpPEJCICHHE BEPOSTHOCTEH,
MaTeMaTHYECKOEe OXHJIAaHUE, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyYallHOH  BENMYMHBI, (YHKIUU  paACIPENCICHUS M  IUJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBLHOTO paclpe/ieeHNui; YMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pACTpeIeICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C MNOHATUAMU. 3aKOH 60JIBI_HI/IX YHuCCJ, MCTOAbIL BLI60pO‘-IHLIX
UCCIICJIOBAaHM;, YMEHHE TPUBOAWTHL TPUMEPHI TPOSBICHHS 3aKOHA
OOJIBIIMX YHCET B MNpUPOJHBIX M O6HICCTBCHHI)IX ABJICHUAX, YMCHUC
OIEPHPOBATH MOHATUSAMHU: COYCTAHUE, TIEPECTAHOBKA, YHCIO COYCTAHUH,
YUCII0O  TEepecTaHoBOK; OwHOM  HbIOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOpHBIE (PAKTBI U PACCYKACHUS JUI PEIICHUs 3a7a4; OIICHUBAThH
BCPOATHOCTU PCATIbHBIX CO6BITI/II\/’I; COCTaBJIATE BEPOATHOCTHYIHO MOACIIb U

UHTEPIPETUPOBATH MOTYYEHHBIH PE3yIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJI, TPEXTPAaHHBIA YTOJI, CKPEUIMBAIOUIUECS MPSMBIC, TapaJUIENbHOCTh U
NEPICHAUKYJIAPHOCTh IPSAMBIX U IUIOCKOCTEH, yroJl MEXKIAy IpsSMBIMH,
yroJl MeXAy MpsAMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 INIOCKOCTH, PACCTOSTHUE MEXIY HNPSIMBIMH,
pacCcTossHuE MEXAY IUIOCKOCTAMH; YMEHHE HCIIOJIb30BATh NPU PEIICHUN
3aa4 M3ydeHHbIE (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OIICHHUBATh
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTEeMAaTHYECKHE
MOJEJIA C IOMOIIBIO TE€OMETPUYECKUX IOHATHA W BEJIWYWH, PpEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a9UN

YMeHHe onepupoBaTh MOHATUSMU: IUIOIMAAb (QUTYpBI, 00BEM (QHTYDHI,
MHOTI'Or'paHHUK, HpaBHJIBHBIfI MHOI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
KyO, TMapajuielienuiie]i, Mpu3Ma, NupaMuaa, (Gurypa W TOBEPXHOCTH
BpalleHus, MWIUHIP, KOHYC, Imap, cdepa, miomaas chepsl, III0mMaIb
MIOBEPXHOCTH THPaMHJIbI, TMPHU3MBI, KOHyca, IWIWHApPA, 00BEM KyOa,
NPAMOYTOJIBHOTO Iapajulelienunena, NUpaMUAbl, IPU3MBI, LIWIMHIPA,
KOHycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYca M IWIHHIPA,
napajuiebHble OCH WJIM OCHOBAaHHIO, CEYEHHE IIapa, IJIOCKOCTh,

Kacaromasics cQeppl, NIUIUHApPA, KOHYCa, YMEHHE CTPOUTh CEUCHHUE
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MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs], UX CEYEHHUs, B TOM YHCIIE C TOMOILUBIO IEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(opMynIHpOBaTh ONpeeNeHHUs U3ydyaeMbIX (UTYp, BBIABUTaTh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIEOMETpPUYECKHX (uryp, oOOCHOBBIBATH WIIH
OmpoBepraThb HX; YMEHHE TMPOBOJIUTH Kiaccudukamuio ¢Guryp Mo
pa3IMYHBIM IPHU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHUS

YMeHue onepupoBaTh TMOHATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUe MOA00MsI, TMOAOOHBIE (QUTYPBI, YyMEHHUE
pacmo3HaBaTh paBHBIE W MOJOO0HBIC (UTYPHI, B TOM YHCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTypE; UCIOIH30BATh T€OMETPUICCKHE OTHOLICHUS TIPU
pelIeHNr 3a/la4; HAaXOJUTh T€OMETPUYECKHE BEIWYMHBI (IJIMHA, YTOJI,
IUIOIIA/(b, O0BEM) MPHU PEIICHUH 3a/1ad U3 APYTUX Y4eOHBIX MPEeIMeTOB U
U3 pEATbHON KU3HU; YMEHHE BBIUYUCIATH TCOMETPUYCCKUE BEITUIHHBI
(mmHA, yroiu, IIIOMIAab, OOBEM, IUIOMIAb TOBEPXHOCTH), HCIOIB3YS
U3yYeHHbIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONa/b TOBEPXHOCTU
MUPAMHUJIBI, TIPU3MBI, KOHYCA, IWIMHIpPA, TUIomanb chepsl; 00béM Kyoa,
OpSMOYTOJBHOTO TapasuieNenunena, MTUPaMUAbl, TPU3MBI, IHIUHIPA,

KOHYCa, 11apa; YMCHHUC HAXOAUTh OTHOIICHHUC 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

YMeHue omnepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASI CHUCTEMa KOOpIHMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa HA YHWCIO, Pa3oKeHHWE BEKTOpa Mo Oasmucy,
CKaJsIpHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, YOl MEXIy
BEKTOpPAMHU; YMEHHE HCIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

AJid pCIICHUA TCOMCTPHUYICCKUX 3a/1a4 U 3aJia4 JPYTHUX Y‘ICGHBIX npeamMcToOB
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YMmenue BBI6I/IpaTI> HO,Z[XOI[SIIJ_II/II\/‘I MCTOA JIsI PCIICHUA 3a/la4r; ITIOHUMAHUC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU TPHUPOAHBIX U O6H.[€CTBGHHBIX
IIpoueccoB u HBHCHHﬁ; YMCHHC pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTCMAaTUKU B HCKYCCTBC, YMCHUC IMPHUBOJUTH NPUMEPBI MATCMATHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MAaT€MAaTHUYECKOW HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u nienslie uncia. [lpusHaky AeIMMOCTH HENbIX YHCe

12 Panmonaneupie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE ApPOOU, MPOLEHTHI,
' OCCKOHEUHBIC TICPUOTUICCKUE IPOOH

13 Apudmerndeckuil KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMETHICCKUMU
' KOPHSIMHU HaTypaJlbHOU CTETICHH

14 Crernens ¢ 1enbsiM nokaszarenaeMm. CTeeHb ¢ pallMOHAIbBHBIM Moka3aTeneM. CBOHCTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI

JeiicTBuTenpHbIe YuCa. ApUPMETHYECKHE OIlepalud C  JeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOamKkEHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTJICHHS, TIPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobpazoBanue BoIpaKeHHUN

1.9 KowmrnekcHbie uncna
2 YpaBHEHUs U HEpPAaBEHCTBA

2.1 I{enpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHomeTrpuieckue ypaBHEHUs

24 ITokazaTenpHbIC U JOTapUMUUECKHE YPAaBHCHUS

2.5 Llenpie 1 1poOHO-palOHATIFHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPAaBEeHCTBA

2.7 [Toxa3zaTenbHbIE U TOrapuPpMHUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia cucteMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI
3 OyHKIHUH U TpaduKu

3.1 Oynknusa, cnocodwl 3amanus (yuaknuu. ['paduk ¢ysknuu. B3ammHo oOpaTHBIE



¢ynkunu. YétHsie 1 HeuéTHbIe pyHKUMU. [lepuoamueckue GpyHKIuI

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHWd ¢yHkuuu. Hymn ¢yHkomm.

[TpoMexyTku  3HAaKONMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKLUH.

32 MakcuMymbl 1 MUHUMYMBI GyHKIMU. Haubosbiiee M HanMeHblee 3HAUYCHUE
(GYHKIINHM Ha TPOMEKYTKE
33 CrenenHas ¢GyHKIUS C HATypaldbHBIM U IENbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIMH, ©X CBOHCTBA U TpauKu
36 Toukm paspeiBa. Acumntotel rpadukoB (ynkmuii. CsoictBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccu. @opMmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pyakiuu. [Ipou3BoAHBIE STIEMEHTAPHBIX ()YHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxok/ieHue HanOOMbIIeT0 U HaWUMEHBIIET0 3HaueHUs (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHo>kecTBa 1 TIOTUKA
51 MHoOkecTBO, onepanuu Haj MHOkecTBamMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpAIICHUS
7.5 KoopauHathl 1 BEKTOPBI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA
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