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INOACHUTEJIBHASA 3AIINCKA

YueOuslii Kypc «BeposTHOCT, © cTaTucTuKa» yriayOJIEHHOTO YpPOBHSA
ABJIIETCSI TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrOo ydeOHOTO Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y 00YyUAIOIIUXCSI CTATUCTUYECKON KYJIBTYPhI U
ITIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYCHHS CIy4YalHBIX COOBITHM, BeIWYMH U mpoueccoB. [Ipu u3ydyeHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4alolUXCs O METOJaX  HCCIEIOBAHMS
W3MEHYMBOTO MHpPA, PaA3BUBACTCA TMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHW,
MOJIyYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pa3BUTHUE IIPEACTABICHUNM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMH Ha B@XXHBIX NPHUMEpPAX, CIOKETHl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAKOLIETO
Mmupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIs ~ ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHbIE poOJa H3MEPEHUsX, IJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUN U MIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBISE€TCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJI0OB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXe COLMAJIbHBIX M IICUXOJOTMYECKUX, IIOCKOJIBbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT almapaT
aHanu3a OOJBIIMX JaHHBIX. L[eHTpallbHYI0 4YacThb Y4eOHOro Kypca 3aHUMAaeT
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (PYyHAAMEHTAIBHOIO 3aKOHa MPHUPOJIBI,
UMEIOLIET0 MaTEMaTHYECKYI0 (pOpMaIU3alUIo.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJECIEHBI OCHOBHBIE
coziepkaresibHbie TUHUM: «CiayyaliHble COOBITUS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUN B y4eOHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUeOHBIX
KYPCOB.

Conpepxxanne nuHUM «CiydailHble COOBITHS M BEPOSITHOCTHY  CIIY>KUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUA O PACIPEACIICHUNA BEPOSTHOCTEMN
MEXKY 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BakHYI0 4acTh B 3TOU COAEpKATEIBbHOU



JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneeHu 1
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMHA BEJIMYMHAMU W
pacrnpeiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloIIMXCS Ha OMNHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBIO HEMPEpBIBHBIX (QYHKIHH. OCHOBHOE
BHUMAaHHE YIEISETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIPEIEICHUSIM.

B ydeGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIbHOE HU3YUYEHHUE CBSI3H
MEXKIy CIy4YallHbIMH BEJIMYMHAMUA W ONUCAHHE 3TOW CBSI3M C TMOMOILIBIO
Kod(huieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
CoJIep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHUs», U3yUEHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB ajre0pbl U FeOMETPUHU.

Emé€ oauH 2JIeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUILY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJbHBIM JUIsI OyQyIIUX aOUTYypUEHTOB, MOCTYMAIOIIKUX HA y4eOHBIE
CHELMAJIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaMM, IICUXOJIOTHEN U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBojuTca 68 wacoB: B 10 kimacce — 34 uvaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, csa3ubIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatu HajJ COOBITUSIMU: MepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOXKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcnepumenTa. Popmyina noaHou BeposaTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciy4aiiHbI OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX ucnblTaHUKd bepHymu. CrydaitHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas  BennunHa. Pacnpenenenne  BeposaTrHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumble
CIIy4yaillHble BEJIMYMHBL.MATEeMaTH4YECKOE€ OXHUJAHUE CIyYalhHOW BEJIWYUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JioTepes). MaremaTudyeckoe OXUAaHUE OWHAPHON CilyyallHOU
BEJIMYMHBI. MaremMaTndyeckoe OXKHUJIAHUE CYMMBbl  CJIyYaulHbIX  BEJIMYMH.
Maremarnueckoe 0XKUJIaHUE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OMHApHOI cydaiiHON BeMYMHBI. MaTeMaTtndeckoe
O0XXKMJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusa. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.



11 KIIACC

HepasenctBo YeOwiméBa. Teopema YUebnimeéBa. Teopema bepuymnu. 3akon
OonpIIMX  4ucesl. BpIOOpOYHBIE  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucThku. OIEeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpeppiBHbIE ciydaiiHble BelW4YUHBL. [IpuMeppl. @OyHKIUS TJIOTHOCTH
BEPOSAATHOCTU pacmlpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWMCTBA.
3agauu, IPUBOAAIIME K TOKA3aTEILHOMY PacIpeAeICHUIO. 3a1auu, MPUBOIAIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIHSA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpezeseHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUS ITIOTHOCTH U CBOMCTBAa HOPMAJIBHOTO PACTIPEICIICHHUS.

[TocnenoBareTbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1nByx ciy4ailHeix BennuuH. Kosdduument nuHelHON
koppesmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYHMH. BBIOOpOUYHBII
kodduieHT xoppensiuu. Paznuyne MexIy JMHEHMHOW CBA3BI0O U MPUYMHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTM)KEHUH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUM, pacCcyKIeHUI, BOCHPUUMYHUBOCTb
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHIATHU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE ILIEHHOCTH TPYyIOJ00Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUI0 U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSTHUE IPUPOJHON M COITMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY KalOIIel Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [UJI1 Pa3BUTHUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHNS M CPAaBHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHHSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO peleHrus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BbEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLleCcCa, a TaKXKe BBIIBUTATDH
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU - OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B XOJI¢ OOCYXKJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATbL CBOM CYXICHUA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOICTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YYETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa peIIeHus
MaTEeMaTU4YEeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTHUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC M pe3yabTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHHOBBIX (popmax padoThl (00CyxkAeHUs, OOMEH MHEHUU,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JIPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: CIYYalHBIM 3KCHEPUMEHT (OIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN UCXO/)
CIy4ailHOTO  OTBITa, HAXOJWUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OOBEIMHEHUE AaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE AAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Dilinepa, KOOPIMHATHYIO TPSIMYIO JJIsl PEIIeHUs 3aj]iay, MOJIb30BaThes (HopMyJIoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHIA;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYalHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIIONb30BaTh (POPMYJy IOJHOW BEPOSITHOCTH, (HOpMYIy
baiieca npu pelieHuu 3aj1a4, ONpeaesTh HE3aBUCUMOCTb COOBITHI 1O opMyJie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOJIHO  ONEpUPOBATH TMOHATUSAMU: OWHApPHBIA  CIy4YyalHBIA  OIBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUW 1O IEPBOrO ycnexa, B
cepuu UcnbITaHU bepHyIu, B ombITe, CBA3aHHOM CO CIy4YallHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, JAMarpaMMa paclpeeseHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMEeTpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE pAaCIpElEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpPEENICHUs IBYX CIIy4alHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSITHEM
MaTEMaTHUYECKOTO 0XKMJIaHUS CIy4yailHOW BEIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHCIIEPCHM CIIyYaWHON BEJIMYHHBI
(pactpenenenus) NpyU pEIIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKNA TEHEPAJIbHOM COBOKYNHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, MOJIb3YSICh N3yUYEHHBIMU PacpeIeICHUSIMU;

NPUBOAUTh  TNPUMEPHl  3a4ad, MNPUBOJAIIMX K  [OKAa3aTeJIbHOMY
paclpeleneHno, 3aaad, MPUBOAIIMX K HOPMAIBHOMY  pacCIpelIeICHUIO.
OnepupoBarh NOHATUAMM: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeesICHuUs,
(GyHKIUS TUIOTHOCTM U CBOMCTBA HOPMAJIBHOTO PaCIpeleICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPENSALUU, BEIOOPOUHBIN KOA(P(ULIUEHT KOPPEIISALIIH.



TEMATHYECKOE IINTAHUPOBAHUE

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




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThbI padoThI
pecypchl

3aKoH OOJIBIINX YUCE 5

DJIEMEHThl MaTEMAaTUYECKON CTATUCTUKH

HenpepsiBHBIE CllydaliHbIE BETMYHHBI

(pactipeenienusi), oka3aTeIbHOE U 4

HOPMAaJIbHOE pacrupeeineHus

Pacnpenenenue Ilyaccona

CBsi3b MEXy CIIy4allHBIMHU BEJITMYUMHAMH 6

O0001IeHNe U cCUCTEMaTU3aLNS 3HAHUI 10 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 33 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoauuecTBO 9acoB

Tema ypoka KonTposabHubie
Bcero
padoThbI

I'pad, cBsa3HbI rpad, npeacTaBieHne
3aJa4u C MOMOIIbIO rpada

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

Crenenb (BaJIEHTHOCTb) BeplIuHbL. [1yTh
B rpade. Llenn u nuxIib!

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4aliHOT O DKCIIEPUMEHTA

CrnyualiHble S5KCIIEPUMEHTHI (OMBITHI) U
cilydaiiHble COObITHS. DIeMeHTapHbIe 1
COOBITHS (UCXOBI)

BeposTHOCTB CiyuyaltHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMU

BeposTHOCTB ciiydaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTMHEHHE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMmyia CIOKEHUS
BEPOSATHOCTEM




YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. DopmyJia yCIIOBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE

9 BeposiTHOCTEN. DopmyJia yCIIOBHOM
BEPOSITHOCTH

10 ®dopmyIia MOJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

12 KomOuHaTopHOE MpaBUIO YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6unoma HeroToHa
Konrtponsnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTOpuKa"
buHapHBIN Cily4alHBIN OIBIT
(ucmibITaHue), ycrex U Heylaya.

16 He3saBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUH A0 IEPBOIO
ycrnexa

17 Cepusi HE3aBUCUMBIX UCTIBITAaHUH J10
NEePBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
beprymm

19 Cryyaiinblii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
HCIIOJTb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pactipenenenue

BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepauuu Haj ciaydyaiiHBIMU
BeNMYMHAMU. [IpuMeps! pactpeaeneHuid.
bunapnas cimy4aiiHasi BeIMYHHA

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHne

MaremaTrueckoe OXUAAHUE CIIydaiHON
BeIM4MHbl. COBMECTHOE paclpeelIeHue
JIBYX CIIy4alHBIX BEJINYHUH

He3aBucuMele city4ailHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMS.
MaremaTHueckoe 0KuaaHne OMHapHOM
CIIy4allHO! BEIUYMHBI

Marematnueckoe oXXUIaHUE

reoMeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

27

28

29

Hucnepcus u ctTaHAapTHOE OTKIIOHEHHE
Jucnepcus OMHApHO ciydaiHOM
BeIM4YMHbI. CBOWCTBA JUCTIEPCUU
Maremarnueckoe oXugaHue
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4YalHbIX BEJIMYUH

30

Jucnepcusi OMHOMHAIBHOTO
pactipenenenus. [Ipaktuueckas padota ¢




HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/ILI

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE
FEeOMETPUUECKOTO pacIpeieieHHUs. .

31 [TpakTrueckas padoTta ¢ !
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o01IeHNe U CHCTeMaTU3allus 3HAHUH 1
KonTponbnas padorta Ne2: "HcneiTanus

33 bepnymnu. Ciyyalinble BETUYHUHBI U 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

HepasencrBo Yebnimena. Teopema
Yeonimena. Teopema bepuysumm. 3akon
OOJIBIITUX YHCEeTT

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

Hepasencto YeOnimena. Teopema
Yeo6nimeBa. Teopema bepuyiuum. 3akoH
OO0JIBIINX YKCe

Br160pouHbIii METOT MCCIIeOBAHUN

[TpakTrueckas paboTa ¢ HCTIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

I'enepasibHast COBOKYIIHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeIHETO U
JUCTIEPCUU TeHEPaAIbHOM COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeTHETO U
JUCTIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3YYEHHBIX pacripeesieHui

10

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

11

12

13

[IpakTrueckas paboTa ¢ HCIOIBb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

[Tpumepbl HENIPEPHIBHBIX CIIyYalHbBIX
BeIN4UH. OYHKIUS IJIOTHOCTH
BEpPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3ajJa4, MPUBOJIAIINX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY PacIpeeIeHUIM

14

(DYHKIII/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaACICHUA

15

16

17

@OYyHKIHUA ITIOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeaeeHus

ITocnenoBarenbHOCTh OIMHOYHBIX
HEe3aBUCUMBIX coObITHi. [Tpumep 3anaun,
MIpUBOALIEN K pacnpenenenuto [lyaccona

IIpakTryeckas paboTa ¢ HCIOIB30BAaHUEM
AJIEKTPOHHBIX TAOIHUI]

18

KoBapuanus nByx ciydallHbIX BEJINYUH.
Koaddurment koppensuun

19

CoBMecTHBIC HAOTIOICHUS IBYX BEIIMYUH




20 Br16opounbIii K03QGUIIHEHT KOPpEIIIun

71 Paznuune Mex 1y IMHEWHOM CBA3BIO U
MIPUYMHHO-CIIEACTBEHHOMN CBA3BIO

22 JIuneinas perpeccus

7 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM
ANEKTPOHHBIX TaOJIHIIL
[IpencraBieHye JaHHBIX C TIOMOLIBIO

24 Ta0JINII U TUArpPaMM, OTTHCATEIIbHAS
CTaTUCTUKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JI€MEHTapHBIMU COOBITUAMHU

26 Brruncnenue BeposiTHOCTEH COOBITUI C
pUMEHEHHEM (opMyII
Boruncnenue BeposiTHOCTEN COOBITUH C

7 PUMEHEHHEM TpapUUECKUX METOI0B:
KOOpJAWHATHas IIpsiMasi, 1epeEBO,
auarpamma Oiepa

28 CrnyualiHble BEIMUMHBI U paclpeieIeHUs

29 MaremaTuyecKoe OKUIAHUE CIYyYAHON
BEJIMYHHBI

30 MaremaTnuecKoe OKHIaHUE CITyYaitHON
BEJIMYHHBI

31 KonTponbhas pabota: "BepostTHOCTh 1
cTaTucTuka"
Brruucnenue BeposTHOCTEH cOOBITHI C

32 npuMeHeHHeM (GopMyIT U TpaprUeCKuX
METO/IOB

33 Brruucnenue BeposTHOCTEH cOOBITHI C




npuMeHeHueM GopmMyIt u rpapuIecKux
METOZIOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

33



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOIrPaMMbI CpeiHero o0mero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U JUATPAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpelHEe  apu]MeTHdecKkoe, MeAHMaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MAacCUBA YNCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBINA SKCIIEPUMEHT (OMBIT) U CIy4aliHOE
coObITHE, >IEeMEHTapHOEe COOBbITHE (PIEMEHTAPHBIM HCXOM) CIy4ailiHOTO
6.3 ONbITa; HAXOJUThb BEPOATHOCTHM B ONBITaX C PaBHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTHh M CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YalHbIX 3KCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHSA: IepeceueHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOPMYIIOi CIIOKEHHS BEPOSATHOCTEH
IIPU pELIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPABWIA YMHOXEHUS, C IOMOUIbIO
JIEpEeBa CIy4YaiiHOrO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 UCIBITAaHUM, yCIexX W HeyJauda; HaXOIUTh BEPOSITHOCTH COOBITUH B CEpUU
' HE3aBHCHMBIX HCIBITAHUNA IO MEpPBOro yclexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYMHA, pacCIpeiesICeHUue
’ BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 00ero 00pa3oBaHus
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYHHBITIO
’ pacnpeesIeHUI0 NI C TOMOUIBIO AarpaMm
5.2 OnepupoBaTh TMOHATHEM  MaTeMaTHYECKOTO  OXHUAAHUS, MPUBOJHUTH




IIPUMEPBI TOT0, KaK IMPUMEHSIETCS MAaTEeMaTU4YECKOE OXKUAAHUE CIy4alHON
BEJIMYMHBI, HAXOOUThb MAaTE€MaTH4YEeCKOE OXHUJAaHUE IO  JTaHHOMY
pacnpeneeHuIo
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MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUEC O HOpMaJIbHOM paclpEACICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. Cpennee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUs], pa3Max, IUCIEPCUst U CTaHJIapTHOE
OTKJIOHEHHE YHCTIOBBIX HA0OPOB
CrnyualiHbple 5KCIIEpUMEHTHI (OTBITHI) U CIy4yailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciyyaiiHOro coObITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4ailHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cCOOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOKHBIC
' coObItus. narpammsl Diinepa. Dopmyria cIoKeHus: BEpOATHOCTEH
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH.  JlepeBO  Cily4aiHOro
' skcriepuMenTa. @opmyria mojHOM BepoaTHOCTU. HezaBucumeblie coObITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHusa. IlepecranoBku u dakropuan. Yucnio
' couetanuii. Tpeyronpauk Ilackans. ®opmyna 6unoma HeroTona
bunapHblli ciy4aiiHbIi ONBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCIHBITaHUM A0 1nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymim
6.7 CnyyvaitHas BenmuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacrmpenenieHus.
' [Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEH OMHOMUATBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEIMYMH: MAaT€MAaTUYECKOE OXKUJaHUE,
JTUCIIEPCUsl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mpruMeHEeHUsT MaTeMaTU4eCcKOoro
51 OXHMJIaHWs, B TOM YHCIE B 3aJadax W3 TOBCEIHEBHOHM >XM3HU. MareMarnyeckoe
' OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BeNWYWHBI. MaTeMaTH4ecKoe OKHJIAHUE CYMMBI
CITy4alHBIX BEJIMUYMH. MaTeMaTH4ecKoe OKUJIaHNE U JTUCTIEPCUSI TEOMETPUIECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH
50 3akoH OONBIIMX YHCEN M €ro poiib B Hayke, MpUpojae U oliiecTBe. BriOOpoUHbIi
' METO/1 HCClIeIOBaHU M
5.3 [IpumMepsl  HempepbIBHBIX  Clly4ailHbIX  BeJWYMH. [loHsATHE O  TUIOTHOCTH




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



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

Kon
NMPoBePSIEMOro
TpeOoBaHUs

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

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCyKICHUS MPU PELICHUH 3a]a4, OLICHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTb  PACCyXJCHUW; yMEHHE  OIEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINUCAHMs PeATbHBIX MPOLECCOB U SBJICHUN M IMPU PELICHUU 3a7ay, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKAa3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITUI 001N
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pPEIICHUHN 3aJa4; 3HAKOMCTBO C pa3JIMYHbIMHU MMO3UIHWMOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioOHaTbHBIX  BBIPAXKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHUSMHU:

noCICa0BaTCIBbHOCTD, apI/I(bMeTI/I"IeCKaH mporpeccusda, TreoMETpHUICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2xX2  wu  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaThb YypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBbl C [apaMETpPOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTel HAYKH U peabHON )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUThb ACUMNTOTHI rpapuka (QyHKIMH; YMEHHUe
BBIUNCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMY; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO JJI HAaxXOXACHHUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKHUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh ILIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢dyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelbHas M
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHNH 33734y W3 JAPYIHX Y4eOHBIX MpPEAMETOB M 3a/1ad M3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXJy BEJINYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH YHPaBIEHUS JUYHBIMH U CEMEHHBIMU
(GuHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJadd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJB30BAHMEM  ammapara  anreoOpsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIo, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCIe0BaTh COBMECTHBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOOB; INPHUMEHSTh
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CllydaiiHas BENMYMHA, pPACHpEelieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN AJIs pelIeHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCIIO  TEPeCTaHOBOK;, OuHOM  HplOTOHA; yMeHHE  NPUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJI, TPEXTPaHHBIN yIroJl, CKPEUIMBAKOIIUECS MPSAMbIC, MAPAJIIEIbHOCTh U
NEePHNEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YTrOJd MEXKAY IUIOCKOCTSIMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKHE
MOJEIA C TOMOILIBID TE€OMETPUYECKUX TMOHATHM M BEJIWYMH, pEIlIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpb, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mapaijenenumnesa, Opu3Ma, NOHpaMuaa, (purypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs] KOHyca W IWJIMHIpA,

napajijiCJibHbIC OCH WJIM OCHOBAHWIO, CCYCHHC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIC C MIOMOIIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONpPEENeHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIEC JOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPEHOC, CHMMETPHUsl Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TMOMO00MS, TONOO0HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHbIC U MOJOOHBIC (UIYPbI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh FT€OMETPUYCCKUE OTHOLICHUS TIPU
pelICHUU 3a[a4; HAXOAUTh I'€OMETPUYCCKHE BEIMYMHBI (IJIHMHA, Yrod,
oAb, 00bEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MMPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHUE BBIYUCIATH T'€OMETPHYCCKUE BEIHYMHBI
(uMHa, yroi, IUIOMm@AIb, O0BEM, IUIONIAJh HMOBEPXHOCTH), HCIHOJIB3YS
U3y4YeHHbIe (OPMYyJIBI M METOIbl, B TOM YHCJE: IUIOLIA/Ib MOBEPXHOCTH
nUpaMUzIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomaas chepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TapajuleNienuneaa, MUPaMHIbI, TPU3MbI, LWIHHIpPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, pa3ioKEHHE BEKTOpa Mo Oaswucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEKIY
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la9 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MCTOA IJIA PCIICHUA 3aJa4d; ITIOHUMAaHUEC
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU NPUPOAHBIX U O6H.[CCTBCHHBIX
mponeccoB u SIBHeHI/Iﬁ; YMEHUEC PACIIO3HABATh IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JECATHYHBIE JApOOHM, IPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. JeHCcTBUs ¢ apu(pMeTHIECKUMU
' KOPHSIMUM HaTypajlbHON CTENEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCIICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHA. ONpenenuTesIb MaTPUIIbI
3 OyHKIMH U TpaduKu




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

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypajJbHbIM M LEJNbIM IoKa3zaresneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkmumit. CsoiictBa  QyHKIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas GyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (YHKIIMH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCT
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILEHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

Marematuka. BepositHocTh u ctatuctuka. 10-11 knaccel. ba3zoBblit u

yIIIyOJIEHHBIN YPOBHHU.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
BepositHocTs u ctatuctuka. 10-11 knaccel. [LnanupoBaHue U MpakTUKYM -

bponckun N.JI., MemaBkuna O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

* http://fipi.ru/ (caiit ®UIIN);

* http://school-collection.edu.ru/

* https://resh.edu.ru/
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