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MNOACHUTEJBHASA 3AIINCKA

YueOubii Kypc «BeposSTHOCT, M CTaTUCTHKA» YINIYOJIEHHOTO YpPOBHS
ABJIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHEero oliiero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it (GOpMUPOBaHUS y 0OYYAIOIIUXCS CTATUCTUUECKON KYIbTYpBI U
IIOHUMAaHMSA POJIM TEOPUHU BEPOATHOCTEH KaK MAaTEMaTHYECKOIO MHCTPYMEHTA JUIA
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMWYMH U mpoueccos. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoJax HCCIEeIOBaHUs
W3MEHYMBOTO MHpA, pPA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IIO3HAHUS KaK HEOTHEMJIIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aHUMOCBS3AX MEXIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUSl  AHTPONOMETPUYECKUX U JIEMOrpa(UUYECKUX  BEIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTcs 0a30il JUuii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJI0OB, HEOOXOJAUMBIX CHELHAINCTAaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT ammapaT
aHaiM3a OoNbIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHHMAaeT
oOCyKJleHHE 3aKOHa OOJIbIIMX YHucel — (PYHIAMEHTAJIbHOTO 3aKOHA IMPHUPOIbI,
MMEIOIIIET0 MaTeEMaTHIECKYI0 (hOpMalIU3aIHIO.

B cooTBeTCTBMM ¢ yKa3aHHbIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIEHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble cCOOBITHS U BEpOSITHOCTH» U «CitydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaja JJaHHOTO y4eOHOro Kypca M CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

Conmepxxanne nuHUUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaxKHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOTO M OMHOMHUAIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloOlMXCS Ha OMNHCAaHUM U
W3YYCHUU CIyYalHbIX SIBIICHUN C MOMOIIBIO HEMPEpBIBHBIX (PyHKIMI. OCHOBHOE
BHHMAaHHE YAEISIETCS NOKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMHU W OINKHCAHHE OTON CBSI3M C IOMOIIBIO
Kod(duieHTa KOppeisuu M €ro BBIOOPOYHOIO aHajgora. OTH BJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIAETCS AKTyaJbHBIM ISl OyIyIIUX aOUTYypHUEHTOB, MOCTYHAIOMIUX HAa y4eOHbIE
CHELMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepinHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEPUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSMU: NepecedeHre, 00beIMHEHNE, TPOTUBOIIOIO0KHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiyyalHOTO
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIEX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u daktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuid bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIu4YuH. HeszaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4eCKOE€ OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacupenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMAaTUYECKOTO  OKHJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHueckoe OXHIAaHUE OWHApHOM cliydaliHOMU
BEJIMUMHBI. MaremaThudeckoe OXHJAaHWE CYMMBbI  CIIyYallHbIX  BEJIMYMH.
Maremarnueckoe 0XKUJIaHUE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4alHON BEIMYMHBL. MaTemMaTHYEeCKOe
OXKMJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusd. Jlucnepcuss MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpminx  uucen.  BwiOopounslii  MeTron — uccneAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpenesieHne M €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS NIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocnenoBaTeIbHOCTh,  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amauw,
IIPUBOJAIIME K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHbix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIBYX  BEJIWYMH. BbpIOOpouHBIil
Kod(phunreHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
npoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, STUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 5cTeTHYeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYaAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OO0pa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMpPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MAaTEMATUYECKUX 3HAHUW IS peleHus 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIIEHUH MEXKIy TMOHIATHUSAMH, (DOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeNIaTh BBIBOABI C HCIMOJB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKy;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4yi, dKCIIEPUMEHTA, UCCIENOBAHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MNPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh NMPEUMYILIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUM,
«MO3rOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUN rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, JIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMH;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE HJAHHOMY, HCIOJB30BATH AHArpaMMbl
Diinepa, KOOPIMHATHYIO TPSMYIO JIJisi PEIICHUs 3a/iad, MOJIb30BaThes (popmyoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITUI;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIy4alHOTO JKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJNb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (POPMYIy
baiieca npu pelieHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJ1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOIHO  ONEpPUPOBATH TMOHATUSAMHU: OWHApHBIA  CIy4YailHBIH  OIBIT
(ucnblTaHuE), yClieX M HeyJada, HE3aBUCHMbIE UCHBITAHUS, CEpUsl HCIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITHW: B CEpPUHM HCIBITAHUM 1O IEPBOrO ycnexa, B
cepun ucnblTaHU bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM H3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: ClIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrpejeiicHus, OuHapHas CciaydailHas BeJMYWHA,
reOMETpUYECKOe, OMHOMUAIIBHOE PaCIIPECIICHHE;

OIEpUpPOBAaTh MOHATUSAMH: COBMECTHOE pPACHpPENEIICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYMH [JIs1 BBIJEJICHUSl PACIPEACICHHUS] KaXIOHW BEJIMYMHBI, ONpPENeICHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHSITHEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TPH PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHle OMHOMHAIBHOTO U TEOMETPUUECKOT0 paclpeiesieHui;
CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenys) Npu PELIeHUH 337ad, BBIYUCIATH JUCIEPCUI0 U CTaHApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO paclpeIeICHUN.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE M OLIEHUBATh
XapaKTEPUCTUKMA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBATh BEPOSTHOCTU COOBITUM M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeleleHUIO.
OneprpoBaTh NOHATUAMU: (PYHKIHUS IUIOTHOCTH BEPOSTHOCTH TOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeIeICHuUs,
(GYHKIUS TUIOTHOCTM H  CBOWCTBA HOPMAJIBHOTO PpaCHpEeICHUS;ONPenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESUU, BBIOOPOUHBIN KOIP(HULIUEHT KOPPETALIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 DneMeHTHl Teopuu TpadoB 3
) CrnyyaiiHbl€ OIBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUH
Omneparuu HaJ MHOKECTBAMH U
3 coObITHsIMH. CII0KEHNE 1 YMHOKEHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumeblie coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNIbHbIX UCIIBITAHUH.
5 Ucneiranusa bepnymmm. CiyyaiiHblii BBIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakruyeckue

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI
pecypcsl

3aKoH OOJIBIINX YHCET

DIIeMEHThl MaTEMaTUYECKON CTaTUCTUKU

HenpepsiBHbIE Ci1yyaliHbIE BETMYUHBI

(pactpenenenus), moka3zaTelbHOE U 4

HOPMAaJIbHOE pacipeiesieHus

Pacnpenenenue Ilyaccona

CBs13b MEX]y CIIy4ailHBIMH BEJIMUMHAMHU 6

O0600611eHre U cucTeMaTu3alus 3HaHu! 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HEI rpad), mpencraBieHne
3aJla4M ¢ TOMOIIIBIO Tpada

Crenenb (BaJIeHTHOCTb) BeplIuHBbL. [1yTh
B rpade. Llenu u mukib

I'padst Ha mockocTu. [epeBo
CIIy4alHOT'O KCIIEPUMEHTA

CriyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U
cllydaiiHble COOBITHS. DII€eMEHTapHbIE
COOBITUS (MCXOBI)

BeposiTHOCTB cityyalfHOTO COOBITHS.
BeposiTHOCTH cOOBITH B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSMU

BeposiTHOCTB cirydyaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

[Tepecedyenue, 00beAMHEHNE MHOXKECTB
U COOBITUMN, TPOTUBOIIOIOKHbBIE
coObITHs. POpMyTIa CII0KEHUS
BEPOATHOCTEMN




VYcioBHas BEpOATHOCTb. Y MHOYKEHHE

8 BeposiTHOCcTe. Dopmyna ycioBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHOKEHHE

9 BeposiTHOCcTel. Dopmyna ycioBHOM
BEPOSATHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

11 ®opmyina baneca. HezaBucumele
COOBITUSA

12 KomOnHaTOpHOE NMPaBUIIO YMHOKEHHUS.
IlepecTanoBku U paxkTopUal

13 Uucno coueranuid. TpeyrojbHUK
[Tackansa

14 ®opmyna 6bunoma HeroToHa
Konrtponbnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOMHaTOpHKa"
bunapHbI Cl1y4alHBIN OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumeble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHUM 10
MEepBOro ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUM
beprymm

19 CrnyyaitHblii BBIOOp U3 KOHEYHON

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHI

21

Canyuaitnas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacrpeneneHus

22

Onepanuu Haja caydaiHbIMU
BesimurHaMu. [Ipumepsl pactipeneneHuil.
bunapnas crnyuaiinas BelnMunHa

23

FGOMeTpI/I‘leCKOC pacupeaciCHuce.
bunomuansHOE pacupeaciICHUC

24

MaremaTHuecKoe OXKUIaHue CHy‘IﬂﬁHOﬁ
BeanuuHbl. CoBMECTHOE pacupeaciICHuc
ABYX CHy‘I&ﬁHLIX BCJINYHNH

25

HesaBucumele ciyyaiiHble BEIIMYUHBI.
CBolicTBa MAaTEMaTHYCCKOTO OKHAAHHUS.
Maremaruueckoe okuianue OMHapHOM
CIIy4alHOM BEJIMYHHBI

26

MateMaTudeckoe OXKugaHue
F€OMETPUUYECKOTO U OMHOMHUATBLHOTO
pacrpeneneHuit

27

Jlucniepcust U CTaHAAPTHOE OTKIIOHEHWE

28

Jucniepcust OuHapHOU CiydaiHOM
BeJMYUHbL. CBOMCTBA AUCIIEPCHH

29

MatemaTudeckoe OXKUgaHue
MPOU3BEJCHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYHH

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢




HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/II_I

Jlucniepcus U cTaHJapTHOE OTKIOHEHUE
reOMETPUUECKOrO PACIPEECIICHUS. .

31 [TpakTuyeckas pabora c !
MCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUIT

32 O06o001IeHre U cHCTeMaTH3alus 3HAHUN 1
Kontponbnas padota No2: "VcnbiTanust

33 bepnymnu. CiyyaiiHbple BETMUUHBI U 1
pacnpenenenus"

34 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepnymiu. 3akon
OOJIBIINX YHCEIT

HepasencrBo Yebniena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCET

HepasencrBo Yebniena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YKCET

Br100opouHbIif METO] MICCIIEIOBAHUIMA

IIpakTyeckas paboTa ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHI]

I'enepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLleHKa CPpEHETO U
JUCTIEPCUU T€HEPATILHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTiukamu. OlLieHKa CPeTHEro U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTHK




OreHnBaHUE BEPOSATHOCTEH COOBITHH 11O
BEIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTEUILINUX TUIIOTE3 C MOMOILBIO CBOWCTB
M3Y4YEHHBIX pacIpeie/IeHUN

10

Craructuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
W3YYECHHBIX pacripeesieHui

11

HpaKTI/IquKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[Ipumepbl HETIPEPHIBHBIX CIIy4YalHbBIX
Benn4KUH. OYHKINS IJIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsr
3a]1a4, IPUBOSALINX K [TOKA3aTEIbHOMY U
K HOPMaJIbHOMY pacIpeieIeHUsIM

14

(DYHKHI/IH IIJIOTHOCTHU BEPOATHOCTH
IMOKa3aTCJIbHOTO paCpCaACICHUA

15

OYHKIUA ITIOTHOCTUA BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeeHus

16

ITocnemoBaTeIbHOCTE OTUMHOYHBIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
puBOAALIEH K pacnpenenenuto [lyaccona

17

[IpakTrueckas paboTa ¢ HCTIOIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI

18

KoBapuanus nByx ciiydallHbIX BEJIMYUH.
Koadduunent koppensuuu

19

CoBmecTHBIC HAOMIOIEHUS IBYX BEIMYUH




20 Bre160opounbiii KOG GUITUEHT KOPPEIUT

71 Paznuune Mex 1y TMHEHHOMN CBA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBA3BIO

22 JIuneinas perpeccus

” [IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII
[IpencraBieHue JaHHBIX C TOMOLIbIO

24 Ta0JINI U TUArpaMM, OTTHCATEIIbHAS
CTaTUCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

2% Brrauciienue BeposTHOCTEH cOOBITHI C
puMeHeHneM HopmyI
Beruuciienue BeposiTHOCTEH cOOBITHI C

7 PUMEHEHHEM TpapUUECKUX METOI0B:
KOOpJAWHATHas NpsiMasi, 1epEBO,
nuarpaMmma Jitnepa

28 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS

29 MaremaTuuecKoe OKUIAHUE CIyYalHON
BEJIMYUHBI

30 MaremaTuyecKoe OKUIAHUE CIyYalHON
BEJIMYUHBI

31 Konrponsnas pabdora: "BeposTHOCTb U
CTaTUCTHKA"
Beruucrienue BeposiTHOCTEH cOOBITHI C

32 npuMeHeHueM Gopmyil U rpadpuyecKux
METOJI0B

33 Brruucnenue BepoITHOCTEH COOBITHH C




npUMeHeHHeM (GOpMYIT U TpaPuUeCKUX
METOJI0B

34 MareMatnueckoe 0KHIaHHUE CIIy4aliHON

BCJINYHHBI

CrnyuaiiHble BEJIMUUHBI U paclpeeeHusl.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yabTara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHUIBI U TUATPAMMBI
6.2 OnepupoBarh  MOHATHUSAMHU:  CpeAHee  apudmMeTHueckoe, MeauaHa,
’ HaubosplIee, HANMEHbBIIIEE 3HAYCHHUE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMHU: CIIy4alHBIM IKCIIEPUMEHT (OIBIT) U CIydyalHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (2JIEMEHTApHBIH HCXOM) CIy4alHOro
6.3 ONbITa; HAXOAUTb BEPOSATHOCTH B OIBITAX C PaBHOBO3MOYKHBIMH
Clly4yailHBIMHU COOBITUSMU, HAXOUTh U CPAaBHUBATh BEPOSATHOCTU COOBITHIA B
U3Y4YECHHBIX CIy4YalHbIX dKCIIEPUMEHTAX
Haxonute u ¢QopMynupoBaTrh coOOBITHS: IepecedeHue M OObeAMHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO;
’ MOJIb30BAThCSA AUarpaMMamMu Ditsiepa U GOpMYIIOi CII0KEHUS BEPOSITHOCTEH
IIpH peLIeHNH 3a]1a4
OnepupoBaTh NOHITUSMHU: YCIOBHAsSI BEPOATHOCTb, HE3aBUCHMBbIE COOBITHSI;
6.5 HaXOJUTh BEPOSTHOCTU C IOMOIIBIO IMPaBUIa YMHOXKEHHUS, C IOMOIIbIO
JIepeBA CIIY4YalHOTO OTbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSAMH: HCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEpUS
6.7 UCIBITaHUHN, yCIeX W HeyJauda; HaXOJUTh BEPOSITHOCTU COOBITUH B CepUU
' HE3aBHCUMBIX HCIIBITAHUN JO IEPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coOBITHH B cepuu ucnbITaHuil beprysu
6.8 OnepupoBaTb  NOHATUAMM:  CllydailHas  BEIMYMHA, PACHpPENEICHHE
’ BEPOATHOCTEN, JUarpamma pacipeesIeHus
11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
5 Teopuns BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHuBaTh BEPOSITHOCTH 3HAYEHU CIIy4aitHOM BEJIMYNHBITIO

pacnupeaciICHUIO UJIN C IIOMOIIBIO JUarpamMm




OnepupoBaTb MNOHATHEM MAaTEMaTUYECKOTO  OXUIAHHS, MPUBOIUTH
MPUMEPBI TOTO, KaK MPUMEHAETCS MaTeMaTU4YeCKoe OKUIAHHE CIydailHOMN

32 BEJIMYMHBI, HAaXOJUTh MaTeMaTHYeCKOe OXUJaHHE 10  JaHHOMY
pacnpeziesieHUIo

5.3 HNwmetpb npencTaBiaeHne o 3aKOHE OOJIBITUX YHCETT

5.4 HNmeTts nipeacTaBiieHue 0 HOpMAJIBHOM pacipeacieHun




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

[IpencraBienue NaHHBIX ¢ MOMOIIBIO TabauIl U quarpamm. CpenHee apudpmeTHiecKoe,
MearaHa, HauOoJpliee ¥ HauMEHbIlIee 3HAUYeHUs, pa3Max, JAUCIIEPCHsl U CTaHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

CrnyyaitHble SKCTIIEpUMEHTHI (OIBITHI) U CIy4aiiHble COOBITHS. DJIeMEeHTapHble COOBITUS
(ucxonpl). BeposTHOCTH ciydallHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE ONBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU

6.3

Onepanuu Haa COOBITUSAMHU: TIEpECeUYCHUEe, O0BETUHEHUE, IIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyina ciaokeHus: BEpOSATHOCTEN

6.4

VYcnoBHas  BEpOATHOCTb.  YMHOXKEHHE  BEpPOATHOCTEH.  JlepeBo  ciaydalHOro
skcniepuMmenTa. @opmysa nojHoM BeposiTHOCTU. HezaBucumeblie COOBITHS

6.5

KomOunatoproe mnpaBwio ymHOkeHus. lIlepectanoBkn U daxrtopman. Ywmcio
coveranuii. Tpeyronsauk [lackans. @opmyna 6maoma HetoTona

6.6

bunapHplli ciay4ailHBI ONBIT (MCIBITAaHME), YycHex W Heyjnada. HesaBucumble
ucnelTanud. Cepust He3aBUCHMBIX HCIBITAaHUW A0 mnepBoro ycmexa. Cepusd
HE3aBUCHUMBIX UCIBITAHUN bepHymm

6.7

Cnyuaiinas BenmuuuHa. Pacnpenenenue BepositHOcTel. [{uarpamma pacmpeneneHusl.
[Ipumeps! pacrpeseneHnit, B TOM YHCIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIWYMH: MaTEMAaTHYECKOE OKHIAHUE,
JIACTIEPCHUST U CTaHAApPTHOE OTKJIOHEeHWe. [Ipumepsl mpUMEHEHHST MaTeMaTUYECKOro
OKUJAHUsI, B TOM YHCJIE B 3aJladax M3 IMOBCEAHEBHOM XW3HU. MartemaThueckoe
OXHMJIaHWE OWHApPHOM CIy4yaHOW BETWYMHBI. MaTeMaTHYeCKOe OXKWIAHWE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4YeCKOe 0KUAAHUE U TUCIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO paclpeaeneHui

5.2

3akoH OONBIIMX YHCEN U €ro poJib B Hayke, MpuUpoje U obmiecTBe. BrIOOpOUHBIiA
METOJ MCCIEJOBAaHUI

5.3

HpI/IMepLI HCIIPCPBIBHBIX CJ'Iy"lElﬁHLIX BCJIIMYMH. Ilonsarue 0 IIJIOTHOCTHU




pacnpezeneHus. 3agauu, NPUBOASILINE K HOPMaJbHOMY pacnpenenenuto. [lonsatue o
HOpPMaJIbHOM pacrpeeeHun




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

BnageHne MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a1ad;
yMeHue (GOpMyIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOEe M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BAaTh METOJ| MaTeMaTHYEeCKONM HHIYKLUY;
IIPOBOAMTH JI0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUM 3a]a4, OLIEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCYXKIEHUN; YMEHHE OIEPHUpPOBAThH
HNOHATHSAMM: MHOKECTBO, IOJMHOYKECTBO, ONEPAllMM Hall MHOXECTBAMU;
YMEHHME HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBICHUM U IPU PELIECHUM 3a/1ad, B TOM
quciie U3 APYTuX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 33]aBaTh
Y ONMCHIBATh Tpadbl pa3IuYHBIMU CIOCOOAMHU; HCIOIb30BaTh Tpadbl MpU

pCHICHUHU 3a1a1

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HAaTYpAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENEM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHT€HC IPOM3BOJBHOIO 4YHCIA,
OCTAaTOK 10 MOAYNIO, PAllMOHAIBHOE YHCIO, HPPaIMOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJlbHbIX, LEJIbIX, pPALUOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHbBIINN 001Iuit
JIenuTeNb W HauMeHblllee ofllee KpaTHoe, anroput™M EBkiampa mnpu
peIlIeHnN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHE BHITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTh  IOHATHUAMHU:

nociaea0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPUYECKasi IPOTPecCHs;
yYMEHUE 3a/laBaTh I10CJICJOBAaTEIbHOCTH, B TOM YHCJIE C I[OMOLIbIO
PEKYppPEHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATh MOHIATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE YHMCIIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckasi); yYMeETb
POU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUS KOMILJIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATUSIMM:  MaTpuua 2x2  u  3X3, omnpeaenuTeNb  MaTpHILbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA U CHCTEMBl C IIOMOIIBIO PAa3JIMYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELICHUS MaTEeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U peaIbHOM KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpEepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOM3BOAHOM, NepBOOOpa3Has, ONpPEACIEHHBIM
MHTErpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE  CYMMBI, IPOU3BEIEHHUS, YAacCTHOIO U
KOMIIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaxXOJUTh HAuOOJIbIIME U HAUMEHbIIME 3HaueHUs (QYHKIHHA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKOro
aHaJIM3a; MNPUMEHATHh MPOU3BOAHYIO JUISI HAXOXACHHUS HAWIy4dlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U

bU3MYeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMHA, oOpaTHAs (YHKIUSA,
KOMIO3UIMS (PYHKIUMHA, JMHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHAs H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 U3 JAPYrHX Y4eOHBIX NMPEJAMETOB U 3aJ1ad M3 peajbHOMN
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BEJIMYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpauku (pyHKIHMHA JUIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d U3 00JacTH YIpPaBICHHsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YPAaBHEHMs, HEpPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh MPABAONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHWMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTb, MHTEPIPETHUPOBAThH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0lMLaX, HA JUarpammax, rpadukax,
OTpakaroIlllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJICHUH; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabIMIl W  JuarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBbIe, B TOM YHCJIE€ C NPUMEHEHUEM TpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpaUuecKu MCCIeI0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSTHOCTh C MHCIIOJIB30BaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHBIe (PAKTHI U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTU4eCcKOe OXXKUAAaHUE, TUCIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BeNWYMHBL, (YHKIMUM pacHpeieieHUs U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/BI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEPeCcCTaHOBOK; OuHOM  HbrOTOHA; yMEHHME  NPHUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS Ul PEIICHUS 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsAMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN Yo, JBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJl, CKPEIIMBAKOIIMECS NPSAMBIE, MAPAIIIEIBHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, Yrojl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOAHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXIAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3aa4 u3yyeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUHU; YMEHHE OICHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJENN C IIOMOLIBIKO TEOMETPUYECKUX IIOHATHH W BEJIMYMH, pelIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OIrpaHHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, MWIMHIP, KOHYC, mmap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO Mapajulelienuiena, TUpaMUAbl, IPU3MBbI, UHIHHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IIUHAPA,

napaujiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHE 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEUEHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHHUKH, (DUTYpBI M MOBEPXHOCTH
BpAICHUS, UX CEUCHHs], B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSITEIHEHO
(bopMynMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMeHHUE
pacno3HaBaTh paBHbIC M MOJOOHBIC (UTYpbI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUICCKHE OTHOLICHUS TIPH
peUICHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEUICHUH 33134 U3 JPYTUX y4eOHbIX MPEAMETOB U
U3 PEAIbHOM >KW3HW; YMEHHE BBIUYUCISATH TCOMETPHYECKUE BEITMYMHBI
(mHa, yromj, IIOMAAb, O0BEM, IUIOMANb TOBEPXHOCTH), HCHOIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, IUIOmaab cdepsr; 00bEM Kyoa,
IOpSMOYTOJIBHOTO  MapajlieNienumnesia, MNUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYCa, Il1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (HUTYP
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOp,Z[I/IHaTHHﬁ MCTOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX nmpeaMEcTOB
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YMeHne BeIOMpATh MOAXOMSIIANA METOI IJIsl PEIICHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 Apudmernuecknii KOpeHb HATYpaJIbHOU cTerneHu. JleHCcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTENIEHU
L4 Crenens ¢ 1enpIM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
JleiictButenpHbie  4ucia. ApuMeTHUecKHWe Omepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHS, TIPAaBUJIA OKPYTIICHHS, IPUKUIKA U OLIEHKa
pe3ysbTara BBIYMCICHUN
1.8 [Ipeobpa3oBanue BbipaxeHU
1.9 KommnekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [TokazaTenpHbIe U TOTapU(PMHUUECKIE YPAaBHEHUS
2.5 Llenbie u 1poOHO-palOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIHH U TpaduKu




Oynknus, cnocoOwsl 3amanust Gyaknuu. ['padux ¢yHknuu. BzanmHO oOpaTHBIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepruoguueckue GpyHKINHN
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHuUM ¢yHkuuu. Hymun ¢dyHxumu.
10 [TpomexxyTkn  3HaKONOCTOSIHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypalbHBIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATENIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccur. @opMyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonnas Gynkiun. [Tpon3BoaHbIe 31eMEHTAPHBIX (HYHKLINH
[IpumeneHne NPOU3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. Haxoxmaenue HanOONbIIEr0 U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaliuy HaJl MHOkecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
72 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Marematuka. BepositTHocTh 1 ctatuctuka: 10-i kiacc: 6a30BbIi U
yriyONEHHBIN ypoBHU: yueOHoe ntocooue / E. A. bynumosuu, B. A. Bynbrues. —
Mockasa : [Ipocsemenne, 2023. — 223 c.

2. Maremaruka. BeposiTHOCTb U cTaTucTHKA : 11-1 kitacc : 0a30BbIi U
yriyON€HHBIN ypoBHH : yueOHoe nocodue / E. A. bynumosuu, B. A. Bynbrues.

— Mocksa : [Ipocemienue, 2024. — 144 c.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
METOAMYECKNE MATEPUAJIBI JIJIAA YUUTEJLIA

1.Teopust BepOATHOCTEN U CTATUCTHKA. DKCIEPUMEHTAIBHOE yueOHOE Mocooue
st 10 m 11 xmacco oGmieo0pazoBarenbubix yupexaennii / 0. H. Tropun, A. A.
Makapos, W1. P. Beiconkuii, . B. flmenko. — M.: MITHMO, 2014. — 248 c.

2. Maremaruka. BepositHocTh u ctatuctuka: 10—11-e kmaccel: 6a30BbIi U
yrayOaEHHBIN YPOBHU: METOAMYECKOE ITocoOue it yuuTens. — MockBa:
[Ipoceemenue, 2024. — 40 c.

3. Teopus BeposiTHocTel 10 kiacc. 3agaun U KOHTPOJIbHBIE paOOTHI. /

. B. Beiconkuii.

4. O Teopuu BEepOSITHOCTEH U CTaTUCTHKE B MIKOJIbHOM Kypce / E.A. BynumoBuy,

B.A. bynsrues, U.B. Bricotkwuii u nip., / Maremartuka B mkosie Ne7, [lIkonpHas



npecca, 2009.
5. TunmuHbie OMMUOKY B TIPETIOAaBaHUH TEOPUN BEPOSTHOCTEH U CTATUCTUKH, /

Marematuka B mkoJjie Ne5, M.B. Beiconkuii, M.B. Smenko.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCHI CETHU
HUHTEPHET

http://fipi.ru/ — caiit ®UIIH;

https://resh.edu.ru/ — caiit PO (poccuiickas 351eKTpOHHAs IKOJIA);
https://ps.1sept.ru/ — caiT razetsl «IlepBoe ceHTIOps»;
http://school-collection.edu.ru/

http://ilib.mccme.ru/ — unTepHET-OMOMMOTEKA caliTa MOCKOBCKOTO IIEHTpa
HEIPEPHIBHOIO MaTEMAaTUYECKOI0 00pa30BaHMUS;
http://lib.mexmat.ru/books/3275 — anexkrponHast 6ndauorexa MocKOBCKOTro
roCyJJapCTBEHHOTO YHUBEPCUTETA;

https://dnevnik.ru/ad/promo/yaklass#%?2F — caiit «SKiaccy.
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