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INOACHUTEJIBHASA 3AIIMCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIiIyOIEHHOTO YPOBHS Ha YPOBHE CPEIHEro 001ero oopasoBanus. Y4eOHbII Kypc
npeaHa3HayeH Uit (OpMUPOBaHUS y OOYYAIOIIMXCS CTATUCTUUECKOM KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramjaroTcsi MPEACTABIECHUS OOydyarolUXCcs O METOoJaxX HUCCIEeIOBaHUs
U3MEHYMBOIO MHpA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTHM U  OOILIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHW,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HAMH Ha B@XHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYkKAOIIETO
mupa. B pesynbrare y o0y4aromuxcs J0JKHO cpOPMUPOBATHCS MPEICTABIECHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUI.  ONHUCAHUS  AHTPONOMETPUYECKUX M JIeMOrpaduuecKMX  BEJIUYMH,
NOTPEIIHOCTE B Ppa3jIMyHbIE pOAA H3MEPEHUSX, JINTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MIPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTCs 0a30i i1 OCBOEHHUSI BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIELHAIBHOCTEW, HO TaKXE COLMAIbHBIX U IICUXOJIOTMYECKUX, IOCKOJIBKY
COBPEMEHHbIE OOILIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOJIb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYl0 4YacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKYI0 (popMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIECHBI OCHOBHBIE
coziepkaresibuble TUHUM: «CiayyaliHble COOBITUS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4e€OHBIH KypC BKJIFOUEHBI 3JEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUNA O PACIPEACIICHUN BEPOSTHOCTEHN
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYUH. BaXkHyI0 4acTh B 3TOU COAECPKATEIBHOU



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneeHU U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHBIMA BEJIMYMHAMUA U
pacnpeiefieHUssMH, aKIEHTUPYIOT BHUMaHUE OOYYaloOlMXCS HAa OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS NOKa3aTeIbHOMY U HOPMAJIbHOMY PACIPEIEICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3y4YEHHUE CBSI3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMUA W ONUCAHHE HTOW CBSI3M C MOMOIIBIO
Kod(duieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIep KaHMs pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUs», U3YUEHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB aredpbl U FeOMETPUHU.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJICHHE C pacipeacicHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAIOIINX HA y4yeOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHHUEM.

Ha wu3ydyenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHKa» Ha
yrayOaeHHOM ypoBHE oTBojauTca 68 wacoB: B 10 kmacce — 34 uvaca (1 ydac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbBIN rpad, myTH B rpade: MUKl U nenu. CTeneHb (BaJICHTHOCTS)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyia clI0KeHUs BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO cCiydalHOro
skcniepumenTa. Gopmyna nosHou BeposstTHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OumHOMA
HeroTona.

Cepusi He3zaBUCHUMBIX wucnblTaHul bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMHM BEIWYMHAMH. buHapHas ciydaiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMMAIILHOE.

CoBMecTHOE pachpelesieHHe JIBYX CiydalHbIX BeIW4YuH. He3aBucumble
CIIy4aillHble BEJIMYMHBL.MATeMaTHUYECKOE OXHUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MATEMaTUYECKOTO  OKHMJIAHUS
(cTpaxoBanue, JioTepes). MaTeMaTHuecKoe OXHIaHWuEe OWHApHON ciryyalHOU
BEJIMYMHBI. MaTeMaTudyeckoe OKHWJAHHE€ CYMMbl CJIy4YaillHbIX  BEJIWYUH.
Maremarnueckoe 0XKUJIaHUE F€OMETPUUECKOTO 151 OMHOMMAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYahHOM  BEJIMYMHBI
(pactipenenenust). Jlucnepcust OMHApHOM cydyallHON BeMYMHBI. MaTeMaTudeckoe
OXKMJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema YebnimeéBa. Teopema bepnymmu. 3akon
Oonpimimx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BenuuuHBL. [IprMeprpl. @YHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocnemoBaTeIbHOCTh  OJWMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amauu,
IIPUBOJSAIIME K pacnpenenennto [lyaccona.

KoBapnaumst 1Byx ciaywaiiHbix BenuuuH. KoadpduuueHnt nuHenHOM
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIBYX  BEJWYMH. BbpIOOpOuHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMECTBa,  MPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYIrUX HayKaxX, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOI0 Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peasn30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpelbl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh Ccmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4é€ToM
CaMOCTOSITEJIHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nundopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs 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 MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS 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,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PEILICHUS 3a/1ayi, BEIOMPATh CIIOCOO pELIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
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 OOCTOSITENIBCTB, NAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAaTb INPOLECC U pe3yabTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH/bI, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIIOCKUi rpad, CBI3HBIN Tpad,
nyTh B rpade, Iemnb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JCPEBO CIYyYaWHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DJIIEMEHTAPHBIN MCXO.)
CIIy4ailHOTO  OTbITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAHATrPAMMBI
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIISHUs 3a/iad, MoJjIb30BaThes (popmyoit
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIy4allHbIX COOBITUI;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIy4yalHOTO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIbITa, MCIOJIb30BaTh (OPMYJSy IOJHOW BEPOSITHOCTH, (OpMYIy
baiieca npu pelieHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUN CIy4allHOTO OMbITa, PEIICHUs
3aJ1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOIHO  ONEpPUPOBATH TMOHATUSAMHU: OWHApHBIA  CIy4YailHBIH  OIBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA O MEPBOrO ycrexa, B
cepun ucnbiTaHU bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: ClIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETpUYECKOe, OMHOMHUAIIBHOE PACIIPECIICHHUE;

OIEpUpPOBAaTh MOHATUSAMH: COBMECTHOE pPACHpPENEIICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl JBYX CIydyalHBIX
BEJIMYMH [JISl BBIACICHUS PpACHpPEACNICHUS KaKJIO0M BEJIWYUHBI, OMNpPEeEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IOHSATHUEM
MaTEMaTHUYECKOTO 0XKMJIaHUS CIy4yailHOW BEIMYMHBI (pacrpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TPH PEUICHUM 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCHEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactpenenenus) OpyU pELIEHUH 337ad, BBIYUCIATH JUCIEPCUI0 M CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO pacpeIeIeHUN.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA T'€HEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEeHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh U3yYEHHBIMU PaCIpEIEICHUSIMU;

OPUBOAUTH  MpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeleHUIO.
OmnepupoBaTh NOHATUAMH: (DYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeIbHOTO
pacnpezenenusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIipe/iesieH s,
(GYHKIUS TUIOTHOCTM H  CBOWCTBA HOPMAJbHOTO PaCHpeeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESUU, BBIOOPOUHBIN KOI(P(GULIUEHT KOPPEIALIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne o/m Kontpoabnsie  IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DneMeHTHI Teopuur rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. CII0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue

NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE

padoThI padoThI
pecypcsl

3aKoH OOJIBIINX YUCEI

DJIEMEHTBl MAaTEMAaTUYECKON CTaTUCTUKU

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pactipeenienusi), Moka3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeieHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne i/

KoauuecTBO 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

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

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4ailHOT O DKCIIEPUMEHTA

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
cilydaiiHble cOObITHSA. DeMeHTapHbIe 1
COOBITHSI (MUCXOIBI)

BeposiTHOCTB citydaiiHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTApPHBIMU
COOBITUSIMU

BeposiTHOCTB citydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beIMHEHHE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMmynia CIOKEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyra ycIoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOYKEHUE

9 BeposiTHOCTEN. Dopmyna ycI0BHON
BEPOSITHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

12 KomOuHaTopHOE MpaBUIO0 YMHOKEHHUS.
[TepectanoBku u (akropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

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

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBIA OIIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3zaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN A0 IEPBOIO
ycnexa

17 Cepusi HE3aBUCUMBIX UCTIBITAaHUH 110
MEPBOro ycrexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnymn

19 Crny4aiiHblii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas paboTta ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTEH. Jlnarpamma
pacrpezeneHus

22

Onepauuy Haj cay4aiiHBIMU
BeNMYrHAMU. [IpuMeps! pactpeaeneHuid.
bunapnas cimy4aiiHasi BeITMYHHA

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneieHue

MaremaTnueckoe 0KHUIaHUE CIIy4aliHON
BeIM4MHbI. COBMECTHOE paclpeeiIeHue
JIBYX CIIy4alHBIX BEINYHH

He3aBucuMele city4aiiHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHHUS.
MareMaTnueckoe 0’KuaaHue OUHaApHOM
CIIy4yallHOH! BEIUYMHBI

Maremarnueckoe oOXUIaHUE

reOMEeTPUYECKOro 1 OMHOMUAIBHOTO
pacrpeneneHun

27

28

29

Hucnepcus u cTaHAapTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIM4YMHbI. CBOWCTBA qUCTIEPCUHU
Maremarnyeckoe oXUgaHuE
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYHUH

30

Jucnepcusi OMHOMHAIBHOTO
pactipenenenus. [IpakTuueckas padora ¢




HCIIOJIB30BAHUEM 3JICKTPOHHBIX Ta6J'II/II_[

Hucnepcust u cTaHAapTHOE OTKJIOHEHUE
FEeOMETPUUYECKOTO pacIlpeieeHHUs. .

31 [TpakTrueckas paboTta ¢ !
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
KonTponbnas padorta Ne2: "Hcnbitanus

33 bepnysmuiu. CiyyaiiHbple BETUYHUHBI U 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
UYeormmeBa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEIT

Hepasencto Yebbimena. Teopema
UYeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEIT

HepasenctBo YeoOrnimera. Teopema
Yeooimena. Teopema bepnymnnu. 3akon
00JBIINX YHCET

Br160pouHbIii METOT MCCIIeIOBaHUIA

[IpakTuueckas paboTa ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TAOHUIL

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapaktepucTiukamu. OlLleHKa CPeTHEro U
JUCIIEPCUU TeHEePaAIbHOM COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['enepanbHast COBOKYIMHOCTD U ClTy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYEHHBIX pacrpeaeeHui

10

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacnpeneaeHui

11

12

13

[IpakTudeckas paboTa C HCIIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

[TprMepsl HEMTPEPHIBHBIX CITyYalHBIX
BennurH. OyHKIKS I0THOCTH
BEPOSITHOCTH

PaBrOMepHOE pacnipenencnue. [Ipumepsl
3aJa4, MPUBOJIAIINX K TOKA3aTEILHOMY U K
HOPMaJIbHOMY paclpeesIeHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOr0 paclupeaCICHUA

15

16

17

DyHKIHUS TTIOTHOCTA BEPOSITHOCTH
HOPMAJIbHOT'O pacrpeieeHus

[TocnenoBarenbHOCTh OIMHOYHBIX
HE3aBUCUMBIX cOOBITHIH. [Ipumep 3agaumn,
npuBOALIEH K pacnpenenenuro Ilyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

KoBapuanus AByX ciiy4yallHbIX BEJTUYMH.
Koaddumument xoppensiuu

19

CoBMmecTHBIEC HAOMIOIEHUS IBYX BETUYUH




20 Br160opounbIi KOA()PUITUEHT KOPPEIALHHA

71 Paznuune Mex 1y IMHEWHOU CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 JIuneitnas perpeccus

7 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX Ta0JIHII
[IpencraBneHue JaHHBIX C TIOMOIIBIO

24 Ta0JIHI] ¥ TUarpamm, orucaTeIbHas
CTaTUCTUKA

’5 OnbITHI ¢ paBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEH COOBITUH C
npuMeHeHueM GopMyi
Boruncnenue BeposiTHOCTEN COOBITUI C

7 IpUMEHEHHEM TpapHUUECKUX METOIO0B:
KOOpJMHATHas MpsiMasi, 1epeBo,
auarpamma Oitiepa

28 CrnyualiHble BEJIMUMHBI U pacripeieeHUs

29 MareMatnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYUHBI

30 MaremaTruecKoe OKHIaHUE CITyYaHON
BEJIMYMHBI

a1 KonTponbhas pabota: "BepostHOCTb U
craTuctuka"
Brruucnenue BeposTHoCTEH COOBITHI C

32 npuMeHeHneM GopMyIl U rpaduyecKux
METO/IOB

33 Brruucnenue BeposTHOCTEH COOBITH C




npuMeHeHueM (Gopmyi u rpadguaecKkux
METO/I0B

CrnyualiHbple BEeTMUYUHBI U pacpeiesieHusl.

34 MaremaTuyeckoe O)KUJIaHue CITy4yalHOU 1
BEJINYHHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBePAEeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTtath U CTPOUTH TAOJIUIBI U JUATPaAMMBbI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAMaHa,
’ HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIlydaiiHOe
coObITHE, >JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MO>KHBIMHU
CIIy4aiiHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHSA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIO CIIOKEHHS BEpPOSTHOCTEH
IIPU pElIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBHJIAa YMHOXXEHHS, C IMOMOIIbIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITaHUM, YCIeX W HeyAauda; HaXOJUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 MEpPBOr0 YCIeXa, HaXOAUTh BEPOSTHOCTH
coObITHI B cepuu ucnibiTannii beprymnum
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aliHas  BEJIMYMHA, paCIpEIeIICHUE
’ BEPOSITHOCTEN, IarpaMma paclpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTNYMHBITIO
’ pacnpenesIeHUI0 UK ¢ TOMOLIbIO AMarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT'0, KaK IMPHUMEHSICTCS MAaTEMaTU4YECKOE O0XKUAAHHUE CIydallHON
BEIMYMHBI, HAXOOUTb MAaTE€MaTH4YECKOE OXUIAHWE IO  JaHHOMY
pacnpeneeHuIo
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MmeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEACTAaBICHHUE O HOpMaJIbHOM paclpCaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apupmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JUCIEPCHUsl U CTaHapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTtHOoCTH cOOBITHII B ONTBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOXKHBIC
' coObItus. uarpammsl Diinepa. opmyrna cIoKeHus: BEpOATHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4ailHOro
' skcriepuMenTa. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclnex U Heyjgada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM A0 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymn
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
' [Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEH OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTUYECKOE OXKHUIaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIIOHEHUue. [Ipumepsl mpruMeHEeHUsT MaTeMaTUYeCcKOro
51 OXHMJIaHWs, B TOM YHCJIE B 3aJadax W3 TOBCEIHEBHOHM >XM3HU. MareMaTrndeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CITyJalHBIX BEJIMYMH. MaTeMaTH4ecKoe OKUJIaHNUEe U TUCTIEPCUS TEOMETPUIECKOTO 1
OMHOMHUAIBHOTO pacIpeieIeHH
5 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U oOIiiecTBe. BrIOOpOUHBIi
' METOJ HCClIeJOBaHUM
5.3 [Ipumepsl  HempepbIBHBIX  Ciy4dailHbIX  BedMYMH. [loHsATHE O  TUIOTHOCTH




pacrnpeneneHus. 3a1auu, NPUBOJAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pacipeieeHun




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W ONEPHUPOBATH MOHATUSAMH: OIpPEICIICHHE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (P OPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MAaTeMaTUYeCKOW HHIYKIIUU;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  TMPAaBHIBHOCTh  PACCYKICHHI, YMEHHE OIECPUPOBATH
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJ MHOKCCTBAMMH,
YMEHHE UCIOJIBb30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OMmrucCaHusd pCajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a7a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCel; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINH 00LIuii
JeNuTeNb W HauMEHblIee oOluiee KpaTHoe, ainroputMm EBkiauaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas Te€OMETpPHYECKas IPOTPECcCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUSI C KOMIUICKCHBIMU YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; NIPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUI U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HaAuOOJIbIIMNE U HAUMEHbIIWE 3HAueHUs QYHKIHH; CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

NOMOILBI0 AU epeHInaNbHBIX YpaBHEHU

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JacTH yIpaBleHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIEN0BATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HUCIOJb30BAHMEM  ammaparta  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHWe H3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO TabmWIl W JAuMarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUuuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu MCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIONB30BAaHHEM TPaQHUUECKUX METOMIOB; IPHUMEHSTH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIIydaiiHas BEJIMYMHA, pPACHpEICIICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN ISl pEIIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMHE: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YUCIIO COYCTAHUH,
9HUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIPIAMbIMHU,
Yroa MeXAy IMpsAMONM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSIMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, Mpu3Ma, NOHpamMuaa, (Gurypa M TOBEPXHOCTh
BpalieHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIlea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHYyca M IWIMHIPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOIpaHHHKa, W300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo GuUryp Imo
Pa3NUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTIOJHUTEILHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3aJla4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYUCIATH TCOMETPHUYSCKUE BEITUYHHBI
(MHA, yroj, IUIOMIANb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapajUIeNIeuIela, TUPaMUIbl, TPU3MBI, IIHIUHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, PaA3JI0OKCHUC BCKTOpa II0 633H0y,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I METON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ MCTOA AJIsA PCIICHUA 3a1avuu; ITIOHUMAHUC
SHAYUMOCTH MATCMAaTUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETIEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmnk€HHble BRIYMCICHUS, IPaBUIIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUEcKre HEPaBEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 Crenennass GyHKIUS C HaTypalbHBIM M IENbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas Gpynkuuu. [Ipor3BoaHbIE SIEMEHTAPHBIX (YHKIHIA
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HaJ MHOKecTBamMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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