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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHslii Kypc «BeposATHOCTD M CTATUCTUKA» YTIYOIEHHOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia€éHHOTro
YPOBHSI Ha YPOBHE CpeIHEro 001iero oopazoBanus. Y4eOHbIN Kypc MpeHa3HaueH
st GOPMUPOBAHUSA Y OOYYAIOMIMXCS CTaTUCTHUYECKOM KYyJIbTYpPhl M TOHUMAaHUS
pOJIM TEOPUHM BEPOATHOCTEH KaK MATEMATHYECKOrO MHCTPYMEHTA ISl U3Y4YEHUS
CIIy4yallHbIX COOBITHH, BEIMUMH U TiporieccoB. [Ipu n3yuenunn kypca odboramarorcs
MPEACTaBICHUS] O0YYaIOIIUXC O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBaeTCsd NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
MO3HAHUA KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO0 €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS.

Conmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXIY
HUMHU Ha BaXHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIISAX, CIOJIb3YEMBIX
JUISL OTIMCaHUS aHTPOIIOMETPUUECKUX U JIeMOrpaUuecKUX BETUUHH, TOTPEIIHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UCOHBIM
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUECKUX METOOB,
HEOOXOJUMBIX CHELHMAIUCTaM HE TOJIbKO MHXEHEPHBIX CIELMATbHOCTEN, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAQUMTEJIbHOM MeEpe UCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[leHTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXJEHHE 3aKOHa OOJBIINX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MIPHUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJICHBI OCHOBHBIC
coniepkaresibuble TMHUM: «CiayyaliHble cOObITUSI U BeposiTHOCTH» U «CiydyaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.

Conepxxanne muaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
st (GOPMUPOBAHUS TPEICTABICHUNA O PpaCHpeleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMH CIIyYalHbBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUN



3aHMMaeT HW3Y4YCHHE TE€OMETPUUYECKOT0 M OWHOMHAIBHOTO paCHpeleNeHuld u
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMH BEIMYMHAMU U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHUE OOydyaroluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJIEHUH C TIOMOINBIO HENMpPephIBHBIX (GYyHKIMI. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEeACICHUSIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE H3Y4YEHHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 puIMEeHTa KOPpEIsUUU M €ro BHIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMbl pacCenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U TEOMETPUH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKHX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJISIETCS. aKTyaJIbHBIM JUIsl OyAylIMX aOUTYypUEHTOB, MOCTYMAIOUIUX HA y4eOHBIE
CHELMAIHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPaBJICHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha miockocTu. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (uMcxo/bl). BepostHOCTh ciydaitHoro coObiTusi. binzocth 4acToTel U
BEpOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nmosHoM BepostHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 MepBOro ycrexa. IlepectaHoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN beprysun. CiyqdaifHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pactpenenenus. Onepanuu HajJ ClIy4alHbIMM BEJIMYMHAMU. bUHAapHAs ciy4yanHas
BennunHA. lIpumeprsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumble
CIy4YaulHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYAaWHOM  BEJIMYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHHUS  MaTEMAaTUYECKOTO  OXKHUIAaHUS
(cTpaxoBaHue, JoTepes). MarTeMarMdeckoe OXHIaHUE OWHApHOW clydaitHOM
BEJIMYMHBI. MaTeMaThuueckoe OKHUJAaHHE€ CYMMbl CJIy4YallHbIX  BEJIUYUH.
MateMatnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO PACIIpEICIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIYYaWHOM  BEJIIMYUHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMYMHBL. MaTeMaTrudeckoe
OKHMJIAHUE MPOU3BEJEHUS U IUCIIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE OWHOMHAIBLHOTO pacIHpeneseHus.

Jlucniepcus 1 CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PACIIPEACIICHHUS.
11 KIIACC

HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akon
OoNbIIMX  4ucesl. BbIOOpOYHBI  MeTon  ucciaeaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C OMOIIBIO U3YYEHHBIX PACTIPEIECIICHAMN.

HenpeppiBHble cnyyaliHble BennduHBL. [Ipumeppl. @PyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paCIIpeeicHUsl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpeAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUSI IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHTt auHEHHOM
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWMHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHAs perpeccusi, METOl HAMMEHBIINX KBaJAPaTOB.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUWSA, STUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOUUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCyKeHUMN, BOCIPUUMUYUBOCTH K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTo 1 0€30MacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUMMOCTU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XApPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccuUKaInu,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TTPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh THUMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SBICHUSMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMHA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3ysbTaToOB AESTEIbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloThI, pacHpenesiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YaCTh PA0OThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIockuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, Ienb, LUUKI, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
ClIy4aitHO€ COOBITHE, PJIEMEHTApPHOE ClydyaiiHOe COOBITHE (DIIEeMEHTapHBIN MCXO/)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOoJUTh U (popMyIHUpOBaTh COOBITHS: MEpEceUeHe, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATrPAMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO JJI PELISHUs 3a/ay, MOJIb30BaThes (HOpMYyIoi
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OIEpUPOBATh MOHATUSAMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTE,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4alHOrO  3KCIEPUMEHTA, HAXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXXEHUS, JIepeBa CIIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMyNy MOJHOW BeposiTHocTd, (opmyny baiieca mpu
peleHun 3a7ad, OINpENeNsTh HE3aBUCUMOCTh COOBITHMH 1O QopMysne U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYJIBI IS TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucbplTaHue), yClexX M HeyJada, HE3aBUCHUMbIE UCIBITAHMS, CEpUsl HCIBITAaHUMU,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UCTIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BRIOOPOM W3 KOHEUHOMN
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrpejesieHus, OuHapHas CciydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIIBLHOE PACIIPECIICHHE;

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE pPACHpPENEIIEHUE JIBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIJIEICHUS PACIPENCICHHUS] KaXIOW BEJIMYUHBI, ONpENeNeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUIAHUS CIIy9ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHWH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe 0KHUJaHNe OMHOMHUAIBHOTO U TEOMETPUUECKOT0 paclpeiesieHuH;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCHUM CIIy4YaWHON BEJIMYUHBI
(pactipeniesieHHs) NPU PELIEHUU 3a/1ad, BBIUKCIATH AUCHEPCHIO M CTAHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOro ¥ OMHOMHAIILHOTO PacCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATH
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBATh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PaCIpPEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIbHOMY  PacCIHpENEIEHUIO.
OmneprpoBaTh NOHATUAMU: (YHKIHUS TUIOTHOCTH BEPOSTHOCTU TOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS MJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJBHOTO PACHpPEEICHUS;ONPEnesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO (PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

6

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

OneMeHTsl Teopuu rpados

CrnyyaliHbl€ OMBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSITHOCTH COOBITUI

Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS

DneMeHTh KOMOMHATOPUKH

Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
Wcnbrtanus bepaymim. CiaydaiiHelid BBIOOp
13 KOHEYHON COBOKYITHOCTH

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

14
34

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpakrieckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
3aKoH OOJBIINX YHCET 5 0 0
DNEeMEHTBl MAaTEeMAaTUYECKON CTaTUCTUKU 6 0 0
HenpepriBHble ciiydaliHble BETUYHHbI
3 (pacrtipeenieHus ), oKa3aTeIbHOE U 4 0 0
HOPMAJIBbHOE pacIpeIeTICHUS
Pacnipenenenue Ilyaccona 0 0
5) CBs13b MeX/1y ClTy4allHBIMM BEJTMYMHAMHU 0 0
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE

Hara uudposbie
Ne i/m Tema ypoka Kontposbusie IIpakTnueckue
Bcero U3ydeHuss o0pa3oBaTeJIbHbIEC

padoTshI padoThI pecypest

I'pad, cBs3HbIN Tpad, npeacTaBiIeHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTD) BEPILIUHBL.
[Tyts B rpade. Llenu 1 mukIIbI

I'padbl Ha miockocTH. [epeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
4 CIIy4aiiHble COOBITUS. DI€eMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposTHOCTH city4aliHOTO COOBITHS.
BeposTtHOCTH COOBITHII B ONBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

BeposTHOCTH city4aliHOTO COOBITHS.
BeposTtHOCTH COOBITHII B ONIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSIMU

[Tepecedenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEMN



10

11

12

13

14

15

16

17

18

19

VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcii0BHas BEPOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DOopMysa yCI0BHON
BEPOSATHOCTH

dopmyiia MOJHON BEPOATHOCTH

®opmyna baiieca. HezaBucumelie
COOBITUS

KomOuHaTopHOE MPaBUIO YMHOKEHHS.
[TepecranoBku u pakropuan

Yucino coueranuid. TpeyrojibHUK
ITackains

®opmyna bunoma HeroTona

Konrponsnas padora Nel: "I'padsr,
BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaaya.
HezaBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 710 IIEPBOTO
ycnexa

Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NIEPBOIO yclexa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

CrnyuaiiHblii BBIOOpP U3 KOHEUHOU
COBOKYITHOCTHU



20

21

22

23

24

25

26

27

28

[IpakTuyeckas pabora ¢
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacupeneneHus

Onepanuu HaJl CIy4alHbBIMU
BenuuuHamu. [Tpumepsl
pacupeneneHuid. bunapHas ciaydaiinas
BEJIIMYMHA

FGOMeTpI/I‘{eCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciCHuc

Marematnueckoe 0XKUIaHUE
ciry4aiiHoH BenuuuHbl. COBMECTHOE
pacnpezesieHue IByX Cly4alHbIX
BEJIMYUH

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO
oxxkuaanus. Maremaruueckoe
OKu1aHue OMHapHOU ciryyailHOM
BEIINYUHBI

Marematnueckoe 0XKUIaHNE
F€OMETPUUYECKOTr0 M1 OMHOMHAILHOTO
pacupeneneHun

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

Jucnepcus OMHapHO ciydaiiHOM
BeIM4MHbI. CBOWMCTBA JUCTIEPCUU



29

30

31

32

33

34

MareMaTH4ecKoe OXKHIaHue
IMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CJ'Iy‘l&fIHBIX BCJIIMYHH

Jucnepcrss OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas pabora
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIUIL

Jucnepcus u craHapTHOE
OTKJIOHEHHE F€OMETPUYECKOI0
pacnpenenenus. . [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AIEKTPOHHBIX TaOJIHII

O0001EHHE U CUCTEMATU3ALIUS 3HAHUM

KoHnTtponbHas pabora Ne2:
"Ucneitanus bepnymm. Ciyuaiinsie
BEJIMYMHBI U pacnpeaeaeHus”

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Hepasencto YeOnimena. Teopema
1 UYeopimena. Teopema bepnymu. 3akoH 1

OO0JIBLINX YUCEN

Hepasencto YeOnimena. Teopema
2 YeoOnimeBa. Teopema bepuymnu. 3akon 1
OO0JIBIINX YKCeT

HepasencrBo YeoOnimena. Teopema
UYeonimena. Teopema bepuymmm. 3akon 1
OOJIBIITUX YHCEeTT

4 Br10opouHbIif METO MCCIIEIOBAHUIMA 1

[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITHOCTD U
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OreHka cpeJHero 1 AUCIEPCUuu
reHepaJIbHON COBOKYITHOCTH C MMOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTh U
ciryyaitHas BbIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun



10

11

12

13

14

15

16

17

reHepalbHON COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNE BEPOSTHOCTEH COOBITUH TIO
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MTOMOIIBIO
CBOWCTB U3YUYCHHBIX pacIpeeIeHul

CraTtucTruueckas THIIOTE3a. HpOBepKa
HpOCTCfII.HHX THUIIOTE3 C IOMOILIBIO
CBOMCTB N3YUCHHBIX pacnpeneneHHﬁ

[IpakTuueckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX Ta6JII/III

[Tpumepbl HENIPEPHIBHBIX CIIyYalHBIX
BeJMYUH. OYHKIUS TIIIOTHOCTH
BEPOATHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aJa4, MPUBOJAIINX K [TOKa3aTeIbHOMY U
K HOPMAJIbHOMY pacIpeieIeHUsIM

qDYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTHU
IOKa3aTCJIbHOTO paCclpCaACICHUA

DYHKIUSA IIOTHOCTU BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeneHus

ITocnenoBaTeIbHOCTh OMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MPUBOJISIIEH K pacpeieICHHIO
Ilyaccona

[IpakTryeckas pabora c
MCTOJIb30BAHUEM SJIEKTPOHHBIX TaOJIUI]



18

19

20

21

22

23

24

25

26

27

28

29

30

31

KoBapuanus nByx CiiydyallHbIX BEJIMYUH.
Koaddurment koppensuun
CoBmecTHBIC HAOMIOIEHUS IBYX BEIMYUH
Br16opounslii ko duimeHT
KOppEJIALI

Paznuuue Mex 1y TMHEHHON CBSA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO
Jlunerinas perpeccust

[IpakTuueckas pabora c
WCIOJI30BAHUEM DJIEKTPOHHBIX TAOJIHIL
[IpencraBieHue JaHHBIX C TOMOLIBIO
TaOJUI] ¥ AUarpaMM, OlHcaTeIbHAas
CTaTUCTUKA

OnbITHI ¢ PABHOBO3MOXHBIMU
3JI€MEHTapHBIMU COOBITUAMHU
Beruuciienue BeposiTHOCTEH cOOBITHI C
pUMeHEHHEM (hopMyIT

Brruncnenue BeposiTHOCTEN COOBITUH C
MIPUMEHEHHEM I'papUUECKUX METO/I0B:
KOOpJUHATHAsI psiMasi, 1epeBo,
auarpamma Oiepa

CrnyyaitHble BEIMUUHBI U paclpeieeHUs
MaremaTuuecKoe OKHUIAHUE CIyYalHON
BEJIMYHHBI

MareMatnueckoe 0KMIaHuE CIy4YaliHON

BECJINYHHBI

KonrtponsHas pabdora: "BeposTHOCTb 1
cTaTucTuka"



Brruuciienue BeposTHOCTEH cOOBITHI C
32 npuMeHeHueM GopMyIl U TpaPUIECKUX
METOJIOB

Brruuciienue BeposTHOCTEH cOOBITHI C
33 npuMeHeHHeM (OopMyIl U TpapuuecKux
METOJI0B

Cityyaiinble BEJIMYUHBI U
34 pacnpenenenus. Marematnyeckoe
O’KHMJIaHHUE CIIy4YallHON BEIUYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

5

5.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUN OCHOBHOM
06p330BaTeJIbHOI71 nporpamMmasl CpeaHET0 oﬁmero 06pa30BaHHﬂ

Teopust BEpOATHOCTEN U CTATUCTUKA
YuTtath U CTPOUTH TAOJIUILIBI U JUATPAMMBI

OnepupoBaTh NOHATHSAMH: CpeAHEe apudMeThdeckoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIEE 3HAYCHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX

OnepupoBaTh MOHATUAMU: CITy4ailHbIA IKCIIEPUMEHT (OIBIT) U CIy4aiiHoe
coObITHE, JIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIA HCXO0J) CIy4ailHOTro
ONbITa; HAXOJUTh BEpPOSTHOCTM B OMNbITaX C PABHOBO3MO>XHBIMU
CIIydaifHBIMU COOBITHUSIMU, HAXOAUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX

Haxonute M ¢GopMynupoBaTh COOBITHS: NEpeceueHUe M OO0beAMHEHUE
JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JTaHHOMY COOBITHIO;
MOJIb30BAThCA  JUarpamMmamMu  Oinepa #u  (GOpMYJION  CIIOXKEHHUS
BEPOSATHOCTEN MPH PEIICHNUH 3a]a4

OnepupoBaTb NOHSATUSAMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
COOBITHS; HAXOJIUTh BEPOSTHOCTU C MOMOIIBIO IpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO OIIBITA

[TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATHAMU: MCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
UCIBITaHUH, yCIIeX U HeyAaua; HaXOJUTh BEPOSTHOCTU COOBITUN B CEpUU
HE3aBHCHUMBIX MCIIBITAHUN /10 MEPBOrO YCIeXa, HaXOJIUTh BEPOATHOCTH
coObITHIi B cepuu uctibiTanuit beprymnu

OHepI/IPOBaTL IOHATHUAMMU cnyqaﬁHaﬂ BCJIMYMHA, PaCIpCaACIICHUC
BCpOHTHOCTCﬁ, AuarpaMma pactupeaCiICHUA

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi

Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIAyYallHOM  BEJIIMYUHBIIO
pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm



5.2

5.3
5.4

OnepupoBaTb MOHATHEM MAaTEMaTUYECKOTO OXHJAHUSA, IPUBOAUTH
IPUMEPBI TOT0, KaK IPUMEHSIETCS MaTeMaTHUECKOE OKUIaHUE CITydaiHOM
BEIMYMHBI, HAXOIUThb MaTeMaTHYECKOE OXHJIAHUE IO JJaHHOMY
pacrpeesIeHUI0

HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCE

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM pacCclpEaCICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBinenne AaHHBIX C MOMombl0 Tabmun u  guarpamm.  Cpennee
6.1 apudMeTHuecKoe, MenuaHa, HauOoybllee W HAMMEHbIIEe 3HAYCHHA, pa3Max,
JHCTIEPCHS U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB
CrnyualiHple SKCHEpUMEHTHI (OMBITHI) U ClydalHble COOBITHS. DJIeMEHTapHBIC
coObiTust (ucxozsl). BeposiTHOoCTh ciyuyaiitHOro coObITHS. bBru3ocTh YacTOThHIM
6.2 BEPOATHOCTH cOOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU. BepossTHOCTH COOBITHI B ONIBITAXC PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU
6.3 Onepauuu Haa COOBITUAMU: TIEpecedeHHe, OOBEIWHEHHUE, MPOTUBOMOIOKHBIE
coObItus. uarpammsl Diinepa. @opmyra ciaoKeHus: BEposSsTHOCTEN
6.4 VYcnoBHas  BEPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEM. JlepeBo  ciydallHOrO
' skcriepuMenTa. @opmyna noiaHoi BeposTHOCTU. HezaBucuMblie cOOBITHS
6.5 KombOunaropuoe mpaBwio ymHOxeHus. IlepectaHoBku u Qaxrtopuan. Ywucino
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona
bunapHblii ciaydallHBIH ONBIT (MCHBITAaHWE), ycmex M Heynada. HesaBucumeble
6.6  ucneitanus. Cepust HE3aBUCHUMBIX HCIBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHN bepHymm
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BepostHOcTed. JluarpamMma pacripeieieHus.
' [Tpumeps! pactipesienieHni, B TOM YHCiIe FeOMETPHYECKOer OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopust BeposiTHOCTEHN M CTaTUCTHKA
YucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMUYMH: MaTEMaTHYECKOE OKHUIAHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl NIpUMEHEHNsT MaTeMaTH4YECKOTIO
51 OKMJIaHWsI, B TOM YHUCJE B 3aJadax M3 NOBCEAHEBHOM >XKM3HU. MaTemaTmyeckoe
' OXKHJIaHWE OWHAPHOW CITydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTHyecKoe 0)KMIAHUE U JUCIEPCHS TEOMETPUIECKOTO
1 OMHOMUAJIBHOTO pacIpeieIeHH
5.9 3aKkoH OOJIBLIMX YMCENl U €ro pojb B Hayke, mpupoje u odmiectBe. BriOOpouHbIii
' METO/ HCCIIeIOBAaHUM
IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauyuH. [loHATHE O IIOTHOCTH
5.3 pacnpezenenus. 3ajauu, IPUBOJAIINE K HOPMaIbHOMY pactipeneneHuto. [lonstue

0 HOpPMaJIbHOM paclpeaeIeHun






IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXKECTBO, IOAMHOXKECTBO, ONEpALlMU Hal
MHOXECTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIb30BAaTh rpa(bLI ITIpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajdbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTETIeHb C IIEJTBIM TIOKa3aTeeM, KOPEeHb HaTypallbHOW CTENEHH, CTETICHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTeNeHb C  JeHCTBUTEIBbHBIM
nokaszareneM, JiorapugMm yHcia, CHUHYC, KOCHHYC U  TaHIE€HC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH W MpeoOpa3oBaHMs BBIPAKCHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,



apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OnepupoBaTh MOHATUAMU: PalMOHAIIBHBIC, UPPALMOHAJIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]]a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi ¥ BTOpasi Mpou3BoaHas (QYHKIMU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNOoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI; CTPOUTH
rpaMKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
peIIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO



HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWH 33a1ad U3 APYIHX y4eOHBIX MPEJIMETOB H
3ajJjay U3 peaslbHOM >KM3HU; BbIpaXaTh (GOPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHHE M3BJIEKATh, MHTEPIIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U ABJICHUH; IPEICTABIIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM IpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)nueCKU UCCIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu
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YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOIO COOBITUS; YMEHHE BBIYMCIATD
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHash BeJIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOIB30BaTh CBOWCTBA M3YYCHHBIX pACIpEACTICHUNA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHAMH: COUYETaHHE, IEPECTAaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHSITh KOMOWHATOPHBIE (DaKTHI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITHH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIbTAT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, HpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIYy MPSAMBIMH, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, HOpusMa, NuUpampaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, HMPU3MBI, KOHYCa, LMWIUHIApA, 00bEM KyoOa,

IIPSIMOYTOJIBHOTO ITapajulelIeUIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,
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KOHyca, IIapa, pa3BEPTKa MMOBEPXHOCTH, CEUYEHUsI KOHYCa M LIMIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3IEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMynHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00OCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE TPOBOAWTH Kiaccupukanuoo ¢uryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE 10A00Ms, MOJO0OHBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIbh30BATH T'€OMETPUYECKHNE OTHOIICHHS
IPY PEeLICHUH 3a]1a4; HAXOAUTh F€OMETPHUUECKUE BEIUYMHBI (JUIMHA, YTOJI,
ioniaib, 00bEM) MpH PELICHUH 3a/1a4 U3 APYruX yueOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIEe (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjienenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP

YMeHue onepupoBaTh NOHATUSMHA: NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHUCIIO, Pa3jiokKEeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE IIPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM U KOOPIWHATHBIA METO]I
JUIA peLIeHHs TEeOMETPHUYECKUX 3aJad M 33434 JpYrux Y4eOHBIX
IIPEAMETOB

YMmenue BbIOMpaTh MOAXOIAIIMKA METOA Uil peHICHUs 3a7ayH,
IIOHVMMAHHUE 3HAYMMOCTH MATEMaTUKH B M3YYCHUU MPHUPOAHBIX H
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANUTH



IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHPOBOH

MaTeMaTH4YeCKOM HayKHu



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paumonaneubie uuciaa. OOBIKHOBEHHBIE M JE€CATUYHBIE JIpOOU, TIPOLICHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTYypallbHOW cTeneHu. J{eficTBUs ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CoiicTBa cTeneHu

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmkE€HHBIE BBIYMCICHHUS, NPABUIIA OKPYIJIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIbI
3 OyHKIMU U Tpaduku



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

¢ynkuuu. Yérneie u HeuétHele GyHkuuu. [lepuognueckue GpyHKIuu

OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE

(GYHKIIUN Ha IPOMEKYTKE

Crenennasi ¢yHKIMS C HaTypalbHBIM U IIeNbIM ToOKa3zareneM. EE cBoiictBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
[Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH

Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKUIUWH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyia cI0KHBIX TPOIEHTOB
Hauana MaTeMaTH4eCKOIro aHaJIn3a

[IpousBonnas ¢pynkiuu. [Ipon3BoaHbIE dJIeMEHTAPHBIX (QYHKIUI

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 K HCCIICOOBAHHIO (bYHKLII/Iﬁ Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxnaeHnue HaMOOJIBIIIET0 1 HAUMEHBIIIETO 3HAYCHHS Q)YHKHI/II/I Ha

OTpe3Ke

IlepBooGpasnas. MuTterpain
MHokecTBa U JJOTHKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammer Ditnepa — Benna
Jloruka

BeposiTHOCTB 1 cTaTuCTHKA
OnucarenbHas CTaTUCTHKA
BepositHoCcTh

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE
MHororpanHuku

Tena v MOBEPXHOCTH BpalIeHUs

Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

1. Yuyebnuk «Anredpa u Hayaia MaTreMaTuyeckoro ananusa». Mep3isk A.I' u np.
(10-11) (yriryGOaeHHBIH ypOBEHB)

2. DkcnepuMeHTagbHOe yueOHoe rnocoodue «Teopust BeposiTHOCTE! U CTaTUCTUKA
10,11 xmacce» FO.H. Tropun, A.A. Maxkapos, 1.P. Beicoukuii, 1.B. Amenko,
NzpareasctBo MITHMO, Mockga, 2014r

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. BepositHocTh M ctatucthka : 10—11-e kiaccsl : 0a30BbIi U yTIiTyOJIEHHBIN
ypoBHU : M34 metoanueckoe nocodue ans yuutens. — Mocksa : [Ipocsenienue,
2024. — 40 c.

2. Meroaudeckue MaTepHalibl o 00y4eHUI0 Kypcy «BeposiTHOCTh U
cTaTUCTUKa» B 7-11 kitaccax Jjisl meaaroros.

3. Bricoukuii U.P., lllanapuna B.1O. Ilox pegakuueit U.B. Amenko YueGHoe
noco6ue ISl MOATOTOBKH YYalUXCsl CTapllel IIKOJIbl K PEIIEHUIO0 3a1a4 110
TEOPHUH BEPOSTHOCTEN MOBBILIEHHOTO YPOBHS CIOKHOCTH €IMHOTO
roCyAapCTBEHHOT0 3k3aMeHa (3anaya 10 npodunsHoro yposus B Bapuanre EI'D

2022 ropa). Uzparenscto: MITHMO 2022.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. https://myschool.edu.ru/

2. https://lecta.ru/egepromo/

3. https://oblakoz.ru/

4. https://shop.prosv.ru/Action/

5. https://hw.lecta.ru/
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