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Koabuyruno 2025
HOACHUTEJBHASA 3AIINCKA

VY4eOHslii Kypc «BeposSTHOCTB U CTaTUCTUKA» YIITyOJIEHHOTO YPOBHS SIBISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca yriayOJéHHOro
YPOBHSI Ha YPOBHE CpeJHEro 0o01iero oopazoBanus. Y4eOHbIN Kypc npeaHa3HaAueH
Uit GOPMUPOBAHUSA Y OOYYarOUIMXCsl CTaTUCTUYECKOM KYJbTYpPhl M NOHHMMAaHUS
pOJIM TEOPUM BEPOSITHOCTEH KaK MAaTeMaTHYECKOTO MHCTPYMEHTA ISl M3y4YCHHUS
CIIy4ailHbIX COOBITHIA, BEIMYHH U TporieccoB. IIpu n3yuenun Kypca odoramarorcs
NPEACTABICHNAS OOYYaIOIUXCAd O METOJAaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBaeTCsd NOHMMAaHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
IIO3HAHMA KAaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

Conmepxanne ydeOHOrO Kypca HaMpaBiICHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 0OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE IPEACTABICHUNA O CIly4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMU Ha BaKHBIX IIPUMEpax, CHOKEThl KOTOPBIX IMOYEPIHYTHI U3 OKPYKAKOLIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUTSI OUCAHUS aHTPOIIOMETPUUECKUX U AeMOrpaUueCKUX BEIMYUH, TOTPEITHOCTEN
B Pa3IMYHBIE POJA U3MEPEHUAX, IITUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc sBisieTcsi 0a30il s OCBOECHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEUATNCTAM HE TOJIbKO MHKEHEPHBIX CHEUATbHOCTEH, HO TaKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE 00I1IECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT amnmapaT aHajiu3a OOJbIIUX JIaHHBIX.
[lenTpanbHyt0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIINX
yucen — (PyHIAMEHTaJbHOTO 3aKOHAa NPHUPOAbI, MMEIOLIEr0 MaTEeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, U CTaTUCTUKa» Ha YIrIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkatenbuble TMHUU: «CiaydyaiiHble cOOBITHSI U BeposiTHOCTU» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEI.

[ToMuUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIEC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuaja JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KYPCOB.

Coneprxanue muHuM «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
s (GOPMHUPOBAHUS TPEACTABICHUNH O PpaCHpeleICHUH BEPOSTHOCTEH MEXIY
3HAQYEHUSAMM CIIyYalHbIX BEJIMYMH. BaXkHyI0 4acTh B 9TOM COAEPKATEIBbHON JIMHUN
3aHMMaeT HW3y4YeHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO pAacHpelesieHud u



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTEIbHBIM M HOPMAJIbHBIM
pacrpeiesieHUsIMH.

TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacmpesieieHusIMU, aKIEHTUPYIOT BHUMaHHE OOydYaloluXxcs Ha ONHCAaHUU U
W3YYCHUU CITyYalHBIX SBIICHUN C MMOMOIIBIO HEMPEpBIBHBIX (PyHKIMI. OCHOBHOE
BHHUMAaHHE YJEJSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCIIpEICICHUSIM.

B ydeGHOM Kypce mpeaycMmaTrpuBaeTcsi 03HAKOMHUTEIbHOE HU3YUYEHHUE CBSI3U
MEXKJy CIydYalHbIMU BEJIMYMHAMU W OIMCAHHE H3TOW CBSI3M C MOMOIIBIO
kKod(ddummeHTa KOppeisuu M €ro BBIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
COJIEp>KaHMsl pa3BUBAIOT TeMY «JluarpaMMbl pacceMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMsl, U BO MHOTOM OINUPAIOTCA HA CBEJCHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IMOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITH, HACTYNAIONIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C pacIpeeiCHuEeM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep u
SBJIETCS] AKTYaJbHBIM ISl OYIyIIMX aOUTYypUEHTOB, MOCTYMAIONIUX HAa YueOHbIC
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICHUXOJIOTHEH H
yIpaBJICHUEM.

Ha uzydenue yueObHoro kypca «BeposiTHOCTh U CTATUCTHKa» HA yTITyOJIEHHOM
ypoBHe oTBOAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 kiacce
— 34 ygaca (1 gac B HezemO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (Mcxo/bl). BepostHoCTh ciydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEpPOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia cI0KEeHUS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydailiHOTO
skcnepumenTa. Popmyina noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 MepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyu. Ciy4yaiftHbIl BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposaTrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu HajJ CIy4YalHbIMU BEJIMYMHAMU. bUHAapHas ciy4yanHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIIy4aillHble BEIWYMHBL. MaTeMaTU4ecKoe OXHUIAHUE CIy4alHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpuUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(cTpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydalHON
BEJIMYMHBI. MaTeMaTudeckoe OKHWJAaHHE€ CYMMbl CIyYallHbIX  BEJIWYUH.
Marematrnyeckoe OKuJaHue T€OMETPUIECKOTO M OMHOMHUAIBLHOTO PaCIIpEICIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pacnpenenenus ). Jlucniepcus OMHApHON clydailHON BelMunHBL. MaTeMaTtrudeckoe
OKHMJIAHUE MPOU3BEJEHUS U IUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITYyYaHBIX BEJIUYHH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pachpeesieHus.
Jlucnepcus U CTaHIAPTHOE OTKIIOHEHUE TEOMETPUUYECKOTO PACTIPEAECIICHHUS.

11 KIIACC



HepasenctBo YeOniméBa. Teopema UeOniméBa. Teopema beprymmu. 3akon
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX PacIpeIeIeHUN.

HenpepsiBHbIE cilydaiiHble BeauM4MHBL. [IpuMeppl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K NTOKA3aTEIbHOMY paclpeeieHI0. 3a1aun, IPUBOASIIUE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEAEICHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3ajaun,
IIPUBOJAIINME K pacnpenenennro [lyaccona.

KoBapuauust 1Byx ciaywailHblx BenumuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HaOMIOAEHMST  JBYX  BelIMYMH. BpIOOpoYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOU CBS3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAJAPaTOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJIHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, dTHUYECKOTO IMOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0o U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eIT0BEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAaHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00beKTa, IBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOATEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHWS II0 XOAY pELICHHs 3aJauu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXICHUA C CYXKICHUAMHU APYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHOBBIX (opMax paboThl (00CykaeHMsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4allHOTO
DKCIEPUMEHTA;

CBOOOJHO OINEPUPOBATH MOHATUSMH: CIy4YailHbI SKCHEPUMEHT (OIbIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHre, OObEIMHEHUE JTaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE AAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSIMYIO JIJIsl PEIIeHUs 3aj]iay, MOIb30BaThes (HopMyioit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHIA;



ONEPUPOBATH ITOHATHIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHHS, JIepeBa CIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyIly IOJHOM BEposATHOCTH, (GopMyiy baileca mpu
pelIeHnn 3aJady, ONPENENsITh HE3aBUCHUMOCTb COOBITMH 1O ¢opMyle U IO
OpPraHU3aLMN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOJIHO  ONEpUPOBATH IMOHATUSAMU: OWHApHBIA  CIy4YailHBIA  ONBIT
(ucnblTaHue), yclex M HeyJada, HE3aBUCHMbIE HCIBITAHMS, CEpUs HCIBITAaHUMH,
HaXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU HCTIBITAHUM O IEPBOTO yCIieXa, B CEpUu
UcHbITaHUN bepHyu, B OnbITE, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, AMarpaMMma paclpeesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUYECKOe, ONHOMUAIIBLHOE PACIIPECIICHHE;

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpElEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUsl JIBYX CIIy4alHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOT0 0XKMJIaHUs CIy4yailHOW BEJIMYMHBI (pacrpeaeneHusi), IpUMEHSITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHCIIEPCUM CIYYaWHOW BEJIMYMHBI
(pactpenenenus) Npy pElIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO paclpeIeIeHUN.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YSICh NU3yUYEHHBIMU PACIPEICICHUSIMU;

NPUBOAUTHh  MPUMEPBl  3a4ad, MPUBOIAIIMX K  IOKA3aTeJIbHOMY
paclpelneneHno, 3ajaad, IMPUBOJAIIMX K HOPMAJIBHOMY PacClpeleICHUIO.
OmneprpoBarh NOHATUAMU: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTeNIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpeeICHuUs,
(GYHKIUS TUIOTHOCTM H  CBOWMCTBA HOPMAJIBHOTO PaCIpeIeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(ULIUEHT KOPPEIALIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pazoBaTe/bHbIC
padoThI padoTsbI pecypenr
1 DnemMeHThl Teopun rpados 3
) CryualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. ClI0’)KEHHE U YMHOKEHHE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
6 Crnyualinble BEJTMUMHBI U paclipeiesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
3aKoH OOJNBIINX YHCET
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH
HenpepriBHble clTydaliHble BETUYHHBI
(pacnpenenenus), MoKa3aTeabHOE U 4
HOpPMAaJIbHOE pacIpeieeHUs
Pacnpenenenue Ilyaccona
CBs13b MeX/1y ClTy4allHBIMHM BEJTMYMHAMHU 6
O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Jara uudposbie
Nen/m  Tema ypoka Kontpoabusbie IlpakTnueckue
Bcero u3ydyeHusi  oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
| I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE 1
3a/1a4¥ ¢ MOMOIIbI0 rpada
5 CreneHnp (BaJIGHTHOCTb) BEPILUHBI. 1
[IyTs B rpade. Llenu u uuxib
3 I'padsl Ha mutockoctu. [lepeBo 1

CIIy4alHOTO SKCIIEpUMEHTA
CrnyyaiiHble SKCIEpUMEHTHI (OTIBITHI) U

4 cilydaiiHble COOBITHSA. DIeMeHTapHbIe 1
COOBITHS (UCXOBI)

BeposTHOCTB CilyualtHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB cirydyaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenue, 00beAMHEHHE MHOYKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE




coObITHsL. POpMyJIa CII0KEHUS
BEPOSATHOCTEH

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposiTHOCTe. DopmyJia yCIIOBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE

9 BeposiTHOCTe. DopmyJia ycIIOBHOM
BEPOATHOCTH

10 ®opmyIa NOJHOI BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

12 KomOuHaTopHOE MPpaBUIO YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Yucno couerannii. TpeyroibHUK
ITackainsa

14 ®opmyna Ounoma HeroToHa
Konrponsnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
buHapHBIN CiTy4allHBIN OIBIT
(ucmpITaHMe), yCIeX U Heyaua.

16 He3aBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN A0 EPBOTO
ycrnexa

17 Cepusi HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOrO ycIrexa

13 Cepust HE3aBUCUMBIX UCIIBITAHUI

bepnynnu




19

Cryyaiinblif BEIOOp M3 KOHEYHOM
COBOKYITHOCTH

20

21

22

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUI]

Cnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

Ornepanuu Haj Clly4ailHbIMU
BenuuuHaMu. [Tpumepsl
pacnpeznenenuii. bunapnas ciydaiiHas
BEJIMYMHA

23

I'eomeTpuyeckoe pacrpeneieHue.
buHnoMuanbHOE pacrpeneneHue

24

MareMaTH4ecKoe OXKHUJaHIe
ciyvyaiiHol BenudrHbl. COBMECTHOE
pacnpenesieHue AByX CIIy4arhHbIX
BEJIUYMH

25

HesaBucumpble ciyyaiiHble BEJIMYHHBI.
CBo¥CTBa MATEMAaTHYECKOTO
OXKHIaHusI. MaTeMaTHIeCcKoe
OKHJaHue OMHApHOM clydaitHOM
BEJIMYUHBI

26

27

MaremMaTndeckoe OKHaHnue
T€OMETPUUYECKOT0 U ONHOMHUATHLHOTO
pacnpeneneHui

Jucnepcus u ctTaHAapTHOE
OTKJIOHCHHE




28

Jucrniepcust OMHAPHOM CiIydaiiHOM
BeJIMYUHBL. CBOWCTBA AUCIIEPCUU

29

30

31

32

MareMaTudeckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHMbIX CJIy‘-IBjIHLIX BCJIMYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezaenenus. [Ipakrudeckas padbora
C MCTIOJIH30BAHUEM DJICKTPOHHBIX
TaOJIUIL

Jucnepcus U ctangapTHOE
OTKJIOHEHHE T€OMETPHUYECKOT0
pacnpeznenenus. . [Ipaktudeckas
paboTa ¢ UCIoIb30BaHUEM
AJIIEKTPOHHBIX TaOJHUIL

O000111eHrE U cCUCTEMATU3ALUS 3HAHUI

33

KonTposabnas padora Ne2:
"Ucneitanusa bepnymu. Ciyualineie
BEJIMYMHBI U pacnpeaeaeHus”

34

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YKCeT

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

HepasencrBo YeoOnimena. Teopema
Yeonimena. Teopema bepnysmm. 3akon
OOJIBIINX YKCET

Br100opouHbIif METOT MCCIIEIOBAHUIA

[IpakTryeckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITHOCTb U
ciy4aiiHas BBIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TeHepaJIbHON COBOKYITHOCTH C ITOMOIIIBIO
BbIOOPOYHBIX XapaKTEPUCTHK
I'enepanbHast COBOKYITHOCTb U
ciryyaiiHast BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OneHka cpeJHEro U Jucnepcun




reHepaIbHOM COBOKYITHOCTH C MOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

10

OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOMCTB M3YUYEHHBIX pacHpeeeHui

CraTtucTruueckas THIIOTE3a. HpOBepKa
HpOCTCﬁI.HHX THUIIOTE3 C IOMOILIBIO
CBOMCTB N3YYCHHBIX pacnpeﬂeneHI/Iﬁ

11

[IpakTuueckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/III

12

13

14

[TpumMepb! HENTPEPBIBHBIX CIyYaiHbIX
BeIM4MH. OYHKIMS IJIOTHOCTH
BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3ajJa4, MPUBOJIAIINX K ITOKa3aTeIbHOMY U
K HOPMAJILHOMY PACIIpENEICHUAM
@OyHKIMS IIIOTHOCTH BEPOSITHOCTH
[I0KAa3aTeIbHOIO paclpeaeIcHUs

15

16

DYHKIUS ITOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeeneHus

ITocnenoBaTenbHOCTh OMHOYHBIX
He3aBUCUMBIX coObITHi. [TpuMmep 3anaun,
MPUBOJISIIEH K pacpeieICHHIO
IIyaccona

17

[IpakTryeckas pabora c
HCIIOJIb30BAHUECM 3JICKTPOHHBIX TaGJII/IH




KoBapuanus aByX cilydyallHbIX BEJIUYMH.

18 Koaddurment koppensuun

19 CoBMecTHBIC HAOIIOIEHUS IBYX BEIMYUH

20 Bri6opounsrii ko3 duiimeHT
KOppEJIALI

71 Paznuune Mex1y IMHEWHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

” [IpakTuueckas pabora c
WCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHye JaHHBIX C TOMOLIBIO

24 Ta0JINII U TUArPaMM, OIHCATEIIbHAS
CTaTUCTUKA

25 OneITEI ¢ paBHOBO3MOXHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

2% Brruucnenue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (opMy
Boruncnenue BeposiTHOCTEN COOBITUH C

7 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJIUHATHAsI psiMasi, 1epeBo,
auarpamma Oiniepa

28 CrnyuaiiHble BeTMUUHBI U paclpeieIeHUs

29 MaremaTuuecKoe OKUIAHUE CIYyYANHON
BEJIMYHHBI

30 MaremaTnyecKkoe OKHIaHuE CITyYaitHON
BEJINYUHBI

31 Konrtponsnas pabdora: "BeposTHOCTb 1

cTaTUCTUKA"




32

Brruucnenue BeposTHOCTEH cOOBITHI C
npuMeHeHueM (GpopmMyIt u rpapuIecKux
METOJIOB

33

Brruucnenue BeposTHOCTEH cOOBITHI C
npuMeHeHHeM GopMyIT U TpaPrUeCcKuX
METOJI0B

34

CrnyuaiiHble BEIMUUHBI U
pacnpenenenus. Marematuyeckoe
0XKMJaHUE CITyYallHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie HPCIIMCTHLIE pe3yJabTaThl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 06pa3oBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOJHUIIBI 1 THATPAMMBI
6.2 OnepupoBaTh MOHATHSAMH: cpeiaHee apudmernyeckoe, MeAMaHA,
) HauOoJibIlIee, HAMMEHBIIIEE 3HAYCHHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JTAHHBIX
OrnepupoBaTh MOHATHAMU: CIIYYaHHBIM SKCTIEPUMEHT (OTIBIT) U CIIyYaitHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOMA) CIy4aiHOTO
6.3 OTBITa;, HAXOJWUTh BEPOSTHOCTH B OIBITaX C PABHOBO3MOXXHBIMH
CITyJaifHBIMU COOBITUSIMHU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYCHHBIX CIYYalHBIX IKCIIEPUMEHTAX
Haxoaute u ¢dopMmynupoBath COOBITHS: TEpeceueHue U OObEeTUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
) MOJIb30BAaThCA  JIUarpamMmamMu  Oiinepa ©u  GOpMYINIOH  CIOXKEHUS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaTh TMOHATUSMH: YCJIOBHAasi BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTH C MOMOIIbIO MPaBHJIA YMHOXEHHS, C
MTOMOIIIBIO JIEPEBa CIYYalHOTO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS MPU PEIICHUN 33124
OrnepupoBaTh MOHIATUIMU: UCIIBITAHUE, HE3aBUCUMbBIC UCIIBITAHUS, CEPUS
6.7 WCIIBITAaHUH, yCIIeX U HeyJa4ya; HaXOJAUTh BEPOSTHOCTH COOBITUN B CEpUU
) HE3aBUCUMBIX HCHBITAHWM JO MEPBOro yclexa, HaXOAWTh BEPOSITHOCTH
COOBITUH B CepUU UCTIBITaHNI bepHyun
6.3 OnepHpOBani MOHATUSMU:  CIy4yallHas BeIWYMHA, paclpenesieHne
BEPOATHOCTEH, IMarpaMma pacipeaeicHus
11 KIIACC
Kon .
YT IIpoBepsiembie HPCI[MGTHLIC pe3yJbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus
pe3yjabTarta
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAUEHHUW  CIy4yallHOM  BEJIMYMHBIINO
pacrpeeNeHUIO0 I ¢ TIOMOIIBIO IHarpaMm
OnepupoBaTh TOHATHEM MATEMAaTUYECKOTO OXHUIAHUS, TPUBOJHTH
59 MIPUMEPHI TOTO, KaK IPUMEHSIETCSI MAaTEMaTHUYECKOe OXKUAAHUE CITydaitHOM
BEITMYMHBI, HAXOJUTh MATEMATHYECKOE OXHUJaHUE TI0 JaHHOMY
pacnpeiesieHuI0
5.3 HiMeTh mpe/icTaBlIeHre O 3aKOHE OOJIBIIINX YHCET
5.4 NmeTh npeacTaBiieHre 0 HOPMAJIBHOM paclpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Koxa
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

[IpencraBnenne JaHHBIX C TOMOLIbI0 Tabmuy u  auarpamm.  CpenHee
apupMeTHyecKoe, MenuaHa, HauOosbllee W HAMMEHbIIEe 3HAYCHUS, DPa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CllydallHble COOBITHUS. JJIeMEHTapHbIC
coObiTust (MCX0mabl). BeposTHOCTH cimydaliHOro CcOOBITHS. BIU30CTh YaCTOTHIM
BEPOATHOCTH COOBITUN. CiyuyaiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITUSIMH. BEeposATHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMH

Onepauuu Hajg COOBITUSAMH: IepeceueHue, OObEAUHEHUE, IPOTUBOIOIOXKHbIE
coObITHs. [Inarpammbl Ditnepa. @opMyiia ClI0KEeHUs] BEpOITHOCTEH

6.4

6.5

VcioBHas  BEPOSITHOCTh. YMHOXKEHHE BEposITHOCTEW. JlepeBo  ciiydallHOro
skcriepuMenTa. Popmysa moiaHou BeposTHOCTU. HezaBucuMble cOOBITHS

KomOunatopHoe mnpaBwio yMmHoxeHus. IlepectaHoBku u ¢dakropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa

6.6

bunaphblii cinyuyaliHplii ONBIT (MCIBITAHME), yclleXx W Heynada. HesaBucumsle
ucneltanusd. Cepusi HE3aBUCHMBIX HCHBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyuimn

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BepostHocTel. [lnarpamma pacmpeneneHus.
[Ipumeps! pacnpesesieHuii, B TOM YHCiIe T€OMETPUUECKOE U OMHOMUAIBHOE

11 KIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

52

UucnoBble XapaKTEPUCTHUKU CIy4YailHBIX BEIMYMH: MaTeMaTHYeCKOe OKHJaHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl NpUMEHEHNT MaTeMaTH4YECKOTIO
OXKUJaHMs, B TOM YHUCIIE B 3a/ladaxX U3 MOBCEJHEBHOM >KM3HM. MaTemaTHueckoe
OXKU/laHue OMHApHOM ClyyailHON BeTMYMHBI. MaTeMaTuyeckoe 0KUJaHUe CyMMBI
CIIy4alHbIX BeTMYMH. MaTemaTHueckoe OKUJaHue U TUCIIEPCHsI TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeesIeH i

3akoH OONBIINX YHCEN U €ro poJib B HayKe, Mpupoje U obiiectBe. BriOopouHbIii
METOJI UCCIICIOBAaHNHU

53

[IpuMepsl HENpEpBIBHBIX  CIOydYalHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacnpeznenenus. 3ajauu, IpUBOJALINE K HOpMaJIbHOMY pacnpezeneHuto. [lonstue
0 HOpPMaJIbHOM PaclpeacIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSTH UX; yMEHUE (HOpMYyITUPOBATH
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUS PEAIbHBIX IIPOLECCOB U SIBJICHUH U IIPU PELICHUH
3a1a4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YMEHHE
OIIEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHAMHU: HAaTypajdbHOE YMCIIO, LIEJIOE YHCIIO,
CTENEHb C LEIbIM M0Ka3aTesleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTEIEeHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JIorapuM 4mucia, CHHYC, KOCHHYC U  TaHICHC
IPOU3BOJILHOTO 4YHCJA, OCTATOK I10 MOAYJIO, PAalMOHAIBHOE 4YHCIO,
UppallMOHAIBHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE MCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIICHUS; yMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATIBEHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apIyMEHT KOMILJIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA W CHUCTEMBI C IapaMeTpoM; NPHUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI AJI PELICHUS MAaTEMATHUYECKUX

3aj71a4 M 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U pealbHOU )KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YyHKIMU, T€OMETPUUECKUH 1
¢u3nyeckuif CMBICI TPOM3BOJIHON, INepBOOOpa3Has, ONpeAeIEHHbIH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO [UIsl HccieloBaHUs (YyHKUIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUH; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
pelieHusl B NMPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOOUTh IJIomaanu U 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4YHAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIUH, BBIIOIHATH MPeoOpa3OBaHUS
rpaguKoB (pyHKIU, HCIOIb30BATh I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJjay U3 peaslbHOM >KMU3HU; BbIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadUKu (QYHKIIHA JJIs1 peIICHHS
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOICHTHI, JI0JIM M YacTH, Ha JIBUKEHHE, pabOTy, CTOMMOCTb TOBApOB H
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTy yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBATh IIOJyYEHHOE DPEILICHUE U
OLICHMBATh IMPaBAONOJ00HOCTh PE3YJIbTATOB; YMEHHUE MOJEIUPOBATh
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIeckoe, Meauana,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIIPETUPOBATD
nH(opMaIrIo, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaIOIIYI0 CBOWCTBA peajbHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsT C TOMOIIBI0 JAWAarpaMM pPACcCEMBaHUS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacHpeleleHui i
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEalbHBIX COOBITHUH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHAECS MNpPsSMbIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCII0JIb30BaTh IIPU
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3aa4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYpPBI, 00bEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHyca, LWIMHIpa, o0BEM KyoOa,

NpsAMOYT'OJIBHOTO IapaUICIICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOANTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MIOCTPOCHUS
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YMeHue oOmnepupoBaTh IOHSATHUSMHU: JBH)KCHHE B  TIPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOM00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHS
NIPU PEIICHHUH 32]1a9; HAXOJUTh FT€OMETPUICCKUE BETMYUHBI (JUTMHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB H
U3 PEATbHOW KM3HHM, YMEHHE BBIUUCIISATH FCOMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IMJIOMIAAh MOBEPXHOCTH), WCIOIB3YS
M3y4YEeHHbIE (OPMYIBI U METOJBI, B TOM YHCIE: IJIOMIAh MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMUIbl, MPU3MBI, LHWIMHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: TIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIb30BaTh BEKTOPHBIA MU KOOPJAMHATHBIA METOJ
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PpacCllO3HaBATh

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucia ¥ BEIUMCIIEHUS

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOM cTeneHu. JeHcTBrs ¢ apupMeTHIECKUMU
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
1.4 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyC, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTu4Hble U HATYpaJIbHbIE JOrapHUpMbI
JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIIHOHABHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cucTembl JIMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpHUIIbI
3 OyHKIMH U TpaduKu




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS /1-OU CTETICHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrtorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEIILHOCTEH
3.8 Apudmernyaeckas u reomeTpraecKkas mporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MuaTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 Koopannats! 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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