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HOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia&HHOTro
YPOBHSI Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus. Y YeOHbIM Kypc MpeiHa3HauYeH
st GOPMUPOBAHUSA Y OOYYArOMIMXCSA CTaTUCTUYECKON KYJIbTYpPhl M TOHHUMAaHUS
pOJId TEOPUHM BEPOSITHOCTEM KaK MaTeMaTHYE€CKOrO MHCTPYMEHTa ISl U3Y4YEHUs
CIIy4ailHBIX COOBITHI, BEIMYUH U TpolieccoB. [Ipu n3yuenuun kypca o0oramarTrcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKHUX METOJ/IOB
NO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUNA O CIIy4allHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpPax, CIOXKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUTS1 OICAHUS aHTPOIIOMETPUUECKUX U JeMOrpahuyeCcKUX BEJIMYMH, TOTPEITHOCTEN
B pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcssi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUYECKUX METOOB,
HEOOXOMMBIX CIELHUAINCTaM HE TOJbKO MHXKEHEPHBIX CIIELHUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBbKY COBPEMEHHbIE OOLIECTBEHHBIE HAYKH
B 3HAQUMUTEJIbHOM Mepe UCHOJB3YIOT anmnapar aHajiu3a OOJbIIMX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHA OOJBIIMX
yrcenl — (QYHIAMEHTAIBLHOTO 3aKOHAa MPUPOJbI, HMMEIOIIET0 MaTeMaTHYECKYyIO
dbopmanuzaiuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
conepkatenbubie TUHUH: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYPCOB.

Copnepxxanne muanu «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
Uit pOopMUpOBaHUSl TPEJACTABICHUN O pACIPENETICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHM CIIyHYalHbIX BETMYMH. BakHy10 4yacTh B 3TOM copepKaTeIbHONU JTMHUU
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeieieHuil u



3HAKOMCTBO C MX HEINPEPBIBHBIMH AHAJIOTaMU — MOKAa3aTeJIbHbIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MU, aKIEHTUPYIOT BHUMaHUE OOydalollUMXCsli Ha ONMCAHUU H
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS 0Ka3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpeeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 0O3HAKOMHTENIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONHMCAHME OTOM CBS3M C ITOMOILBIO
KO3 PUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KYypCOB
anreOpbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT pPa3BUBAIOLIUMN XapakTep WU
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha u3ydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» Ha yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henemio).



COJEPXKXAHME OBYUEHUA
10 KJTACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepuinHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4YacTtoThl U
BEepOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Omnepatuu HajJ COOBITUSMU: NepecedeHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna noHou BepoatHocTu. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyun. CiydaitHbiii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4yalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpelelieHHe JIByX CIy4dalHbIX Beau4yuH. He3aBucumbie
CIIy4yallHble BEJIMYMHBL.MATeMaTH4YECKOE€ OXHUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOW clydaiiHOM
BEJIMYMHBI. MaTeMaTudyeckoe OXKHUJIAHHE CYMMbI CIyYallHbIX  BEJIWYUH.
MareMatnyeckoe OKuJaHue TEOMETPUIECKOTO i OMHOMHUAIBHOTO paCIIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApPHOM ClydaiiHON BeMUMHBL. MaTeMaTrudeckoe
OKHJIAHUE TMPOU3BEJCHUS U AUCTIEPCUS CYMMBbI HE3aBUCUMBIX CITyYaiHBIX BEJIUYHUH.
Jlucnepcusi ¥ CTaHAApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeesieHus.
Jucnepcus v CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO paCIPEAECICHUS.

11 KUIACC

HepasenctBo YeOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
OoNbIIMX  4ucesl. BbIOOpOYHBI  MeToa — ucciaeaoBaHuil.  BwiOopouHbie



XapakTepuCcTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. DyHKIUSA TUIOTHOCTH
BEPOSITHOCTH pacCIpeieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTEeIbHOTO pachupeesieHus, GYHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMATBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIPUBOJSIINE K pacpeneneHuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHTt auHerHOM
koppesmsiuud.  CoBMECTHblE  HAOMIOAEHUS JBYX BEIUYMH. BBIOOpOUYHBIN
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb M CTATUCTHUKA» (YIJTYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIECAYD
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlleKTaM pPa3InYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTo B 0€30MacHOT0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTU TPYJIOJIOOUS, HWHTEpPEC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE MNPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHSITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT NIPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB peIlIEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHHUsS, MCCIECAOBAaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UIUTH HHPOPMAIH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B pazIuyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSICHEHHUS TIO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKAa3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
peleHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIE YHHBepcaJbHble Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1aui, BEIOMPATh CIIOCOO peleHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eSITEJIBHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/JIBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YNIbTAT PabOThI, 00001IATH
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIA1A
B O0mMi TPOAYKT TO KpUTEpUsIM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

HHPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKU rpad, CBSI3HBIN Tpad,
nyTh B Tpade, Ienb, IUKI, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIyYaHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh TMMOHSATUSMU: CIYy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OMBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaXOJUTh U (POpMyIHUpOBaTh COOBITHS: MEpPECEUCHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIAWHATHYIO TPSAMYIO JJIsi PEIICHUs 3a/ad, MOJIb30BaThes (popmynoit
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEHN ABYX U TPEX CIy4alHBIX COOBITHIA;



OIEpUPOBATH MOHATUSAMM: YCIOBHAS BEPOSATHOCTh, YMHOKEHHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCIEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OTbITA, HMCIOJB30BaTh (POPMYIy MOJHOW BeposiTHOCTH, (popmyny baiieca mnpu
pelieHnun 3a7a4, OINpEeNeNsTh HE3aBUCUMOCTh COOBITHMH 1O QopMysne U IO
OpraHu3alyy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJbI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSITHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSAMHU: OWHAPHBIM  CIOy4yalWHBI  ONBIT
(ucblTaHue), yclex M HeyJada, HE3aBUCHUMbIEC HUCIBITAHUS, CEpUsl HUCIIBITaHUM,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UCIIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CIIy4alWHBIM BRIOOPOM M3 KOHEUHOMN
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHash BeJIMYWHA,
reOMETpUYECKOe, OMHOMUAIILHOE PaCIIpECIICHHE;

OIIEpUPOBAaTh MOHATUSAMH: COBMECTHOE pPAaCHpPENEIICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JISl BBIJIEJICHUSI PACIpPEACNICHHUs] KaXKIOHW BEJIMYMHBI, ONpeneTeHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIy4ailHOW BEJIMUMHBI (pacipeereHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIIEPCHUM CIIy4YaWHON BEJIMYUHBI
(pactpenenenus) NpyU pPELIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHAAapTHOE
OTKJIOHEHHE T€OMETPUUECKOro 1 OMHOMHAILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKUA T€HEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLIEHUBAaTh BEPOSTHOCTU COOBITUN M MPOBEPSTH MPOCTEHIIINE
CTaTUCTUYECKUE THIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PaCpEICICHUSIMU;

OPUBOAUTH  TNPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeleleHUIO.
OnepupoBaTh NOHATUAMU: (YHKLHS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTENIbHOTO
pacnpezeneHusi, GyHKIUS TIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHuUs,
(GYHKIMS TUIOTHOCTH ©  CBOWMCTBA HOPMAJBHOTO PACHpPECICHUS;ONPEnesITh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEAIIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAS BEPOSTHOCTb.
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuyaiiHble BEJIMUNHBI U paclpeeIcHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakrHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJIBIINX YUCEIT
2 DJIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrupeeineHus
Pacnpenenenue Ilyaccona 2
5 CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
6 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

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

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[Tyt B rpade. Llenu u muKITBI
I'padsr Ha TOCKOCTH. lepeBo
CIIy4aifHOT O DKCIIEPUMEHTA

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
cilyyaiiHble cOObITHSA. DIeMeHTapHbIe
COOBITHSI (MUCXOIBI)

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BepositTHoCcTH COOBITHH B OTIBITAX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB ciydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMHU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. @opMyna CIOKEHUS
BEPOSATHOCTEMN




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyna ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE

9 BeposiTHOCTEN. Dopmysia yCIIOBHON
BEPOATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHoe npaBuio yMHOXKEHHSL.
[TepecranoBku U dakTopua

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6bunoma HeroToHa
Konumponvnas paboma Nel "'Tpacgper,

15 6€POAMHOCHIUL, MHOMCECEA,
KomoOunamopuka'
buHapHBIN Cily4ailHBINA OIBIT
(ucmipITaHue), ycrex U Heyaaya.

16 He3saBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IIEPBOTIO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 110
MEPBOro ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnu

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTeH. Jlnarpamma
pacrpezeneHus

22

Onepauuu Haj cay4aiiHBIMU
BenuuuHamu. [Ipumepst
pacnpezneneHuii. bunapHas ciyJaiiHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

MaremaTnueckoe OXUAAHUE
ciy4aiiHol BennuuHbl. COBMECTHOE
pacrpeneseHue IByX CIy4aiHbIX
BEJINYUH

He3aBucuMele city4ailHble BEIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO
0’KHMJIaHMs1. MaremaTndeckoe
OKHJaHue OMHApHOM cllydaiiHOM
BEJINYUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeaeneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Hucniepcust OMHApHOU CTy4aitHOM
BeJIMYKUHBIL. CBOWCTBA AUCTIEPCUU




MaremaTtrueckoe 0KuIaHue
29 IIPOU3BEIECHUS U JUCIIEPCHS CYMMBI
HE3aBUCHMBIX CIIyYailHBIX BETHMYUH

Jucnepcusi GMHOMHUATBHOTO
pacnpenenenus. [Ipakruueckas pabota

30 C MCITOJIb30BaHUEM DJICKTPOHHBIX !
Ta0IHIL
Jlucriepcusi ¥ cTaHAapTHOE
OTKJIOHCHUE TEOMETPUIECKOTO

31 pacnpenenenus. . [Ipaktuueckas 1
paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TAOJIUIT

32 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1
Koumponsnan paboma No2

33 "UHcnoimanusa bepuynnu. Cnyuaiinote 1
eenuyunbl U pacnpeoeienusn’’

34 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIITUX YHCEeTT

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCEIT

HepaBencrso YeObimena. Teopema
Yeonimera. Teopema bepuymu. 3akon
OO0JIBIINX YKCe

Br16opouHbIii METO MiCCNeOBaHUM

[IpakTuueckas pabota c
HCITIOJIb30OBAHHUEM JJICKTPOHHBIX Ta6J'II/IH

I'enepanbHasi COBOKYIHOCTh U
clly4daiiHasi BHIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
O1neHka cpeTHero U JUCIIepCHH
TeHEPATbHOW COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYIHOCTh U
citydaitHas BRIOOpKa. 3HAKOMCTBO €
BBHIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa CpeTHero U JUCIIEPCUH




IeHEpaJIbHON COBOKYITHOCTH C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpeneIeHuin

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpereIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEPBIBHBIX CIIyYailHBIX

BCJIMYMH. CDYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTU

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

14

15

CDyHKI_II/ISI IJIOTHOCTHU BECPOATHOCTH
IMOKa3aTCJIbHOTO pacpCaCICHUA

CDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJIbHOT'O paCIIpCACIICHUA

16

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
MIPUBOIALIEN K pacIIpEIEICHUIO
[Tyaccona

17

[IpakTrueckas padoTa ¢
WCTIOJIH30BAHUEM DJICKTPOHHBIX TaOJIHUIL




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensuuu

19 CoBMecCTHBIC HAOTIOJICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOppemsuu

o1 Paznuuue Mex1y TMHEHHON CBS3BIO U
MPUYUHHO-CIIEACTBEHHOMN CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuueckas pabota c
MCTIOJIH30BAHUEM SJIEKTPOHHBIX TaOIIUI]
[IpencraBnenue 1aHHBIX C TOMOIIBIO

24 Ta0JIUIl U AUarpaMM, OMUCATENbHAS
CTaTUCTHKA

)5 OMBITHI ¢ PABHOBO3MOHBIMH
AIIEMEHTAPHBIMU COOBITUAMU

2% Brruncnenue BeposiTHOCTEN COOBITUH ©
npuMeHeHueM Gopmyin
Brruncnenmne BeposiTHOCTEH COOBITUI C

7 MIPUMEHEHHEM TpaUUECKUX METO/I0B:
KOOpJAMHATHAs HpsiMasi, 1IepeBO,
auarpaMma Oiiepa

28 CriyuaiiHble BEIMUUHBI U PACIIPENAETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CITyYAHOMN
BEJIMYUHBI

30 MaremaTu4yecKoe OKUIAHUE CIyYalHON
BEJIMYUHBI

31 Koumponvnasa paooma Nel

"Bepoamunocms u cmamucmuxa'




32

33

34

Brruucienue BepoITHOCTEH COOBITHIM €
pUMeHeHHeM (OopMyIT U TpapuuecKux
METO/IOB

Brruucienue BepoSTHOCTEH COOBITHIM €
npuMeHeHueM Gopmyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETUYUHBI U
pacnpenenenus. MaremaTuyeckoe
0’KHJIaHHUE CITy4YallHON BEJTUYUHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (3JIEMEHTapHBIH MCXOM) CIy4ailHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO;
’ M0JIb30BAThCA  JUarpamMmMamMu  Oinepa #u  GOpMYJION  CIIOXKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUN /10 MEPBOro yCIexa, HaXOJIUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnum
6.8 OnepupoBaTb NOHATUSAMM: CllydailHas BEJIMYMHA, pAaCIpENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yJbTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIAyYallHOM  BEJIMYUHBINO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MNOHATHUCM MATCMATUUYCCKOI'0 OXHJIaHWA, M[PUBOAWUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC cnyqaﬁﬁoﬁ

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpezieNieHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacipeaeiCHu!




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apudMeTHYeCKoe, MeauaHa, HauOOoJbIIee W HAMMEHBIIEE 3HAYCHHS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHME YUCIIOBBIX HAOOPOB

CiyvaliHple SKCIIEPUMEHTHI (OMBITHI) W CIIy4ailHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSAMH. BEpOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. @opmyna ciaoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEPOATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. [lepeBo  cirydalHOro
skcniepuMmenTa. @opmyna nosiHoM BeposiTHOCTH. HezaBucrumbie cCOOBITHS

KomOunatopHoe mnpaBwio ymHOkeHus. IlepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble

UCIIBITaHUA. CepI/IH HE3aBUCHUMBIX MCIBITAHUH 10 IepBOTO  yCIIcxa. Cepm{
HE3aBHCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipeenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJIAHUE,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl IpuMeHEeHU MaTEMATHYECKOTO
OXMJaHUs, B TOM YHMCJE B 3aJadyax M3 MOBCEIHEBHOW >XKU3HH. MaTeMarnueckoe
OXKHJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuecKoe OKHIaHUE CYMMBbI
CIy4YailHBIX BEIMYMH. MaTeMaTH4eCcKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO PacIpeIeICHHIA

52

3akoH OOJBIINX YHUCEN U €ro poJib B HayKe, MpUpojae U oOmiecTBe. BrIOOpOUHBIN
METOJI UCCIICNOBAaHNHI




IIpuMepsl HENmpepbIBHBIX — ClydalHbIX BeauuuH. lloHsatue o IwIoTHOCTH
53 pacnpezenenus. 3aiady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



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

Koxa
NpoBePSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU PELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYIUpPOBATH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BATH METOJA MaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMsS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX TMPeIMETOB; YyMEHHE
ONepupOBaTh MOHATUSIMU: I'pad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSMH: HAaTypallbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETIEHb C LIEJIbIM IOKa3aTeaeM, KOPpeHb HaTypallbHOM CTENEeHH, CTEIeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEHCTBUTENBHBIM
mokaszareneM, JiorapugMm ymcia, CHUHYC, KOCHHYC U  TaHIE€HC
IPOMU3BOJIBHOTO YHCIA, OCTaTOK IO MOIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANIBHBIX, JIEHCTBHTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
o0rmiee kpaTHOe, anroput™ EBKITHIA MpH perieHn  3a1a4; 3HaKOMCTBO C
pPasNMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CUMCJICHHUS;  yMEHHe
BBITTOJIHATh BBIYMCICHHE 3HAYCHUH W TPE0Opa3OBaHUs BBIPAKCHHU CO
CTeNeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX
BBIDAKCHUH; YMEHHE OIEepPHPOBATh MOHSATHAMH: ITOCIEJOBATEIBHOCTS,

apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUYHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX POPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb INPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

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

YMeHHEe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEe0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEIIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
GyHKIMH, TiepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Has, ONpeneIEHHbINH
UHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO MJId HCCieNoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIIME W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nyecKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOJACIHNPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (GYHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpa(imqecm/lx
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUUECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMCHHE BBIUYUCISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BEJIMYMHA, pacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMHU: COUCTAHUE, TICPECTAHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IOHATHUAMH: TOYKa, IpsAMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BATh IIPU
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajienenunen, NmpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTD
BpalllEHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyOa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LIWJIMHJPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIIeHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmuHA, yroJ, MomaAb, O0BEM, IMIOMAAb TMOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKH B M3YYEHHH NPUPOIAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, TIPOBEPAEMBIX HA EID

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS
1.1 Hatypanbhble u nensle uucia. [lpu3Haku AeIMMOCTH LENbIX Yucel
12 Panmonanbhple uyucia. OOBIKHOBEHHBIE U JECSTUYHbIE JApOOH, INPOLEHTHI,
. OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuil KopeHb HaTypaJlbHOW cTeneHu. JleficTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKAa3aTeIeM.
' CaoiicTBa cTeneHU
L5 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm grca. JlecsiTHYHbIC U HATYPaIbHBIC JTOrapu(MbI
JeiicTButenbHble 4uciia. ApuMeTHUECKHE ONepanud C JACHCTBUTEIbLHBIMU
1.7 yucnamMu. [lpuOnuk€éHHble BBIUMCIEHMS, IpaBWiIa OKPYIJVIEHUS, NpPUKHAKA H
OLIEHKA pe3yJIbTaTa BEIYUCIICHU
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KommnekcHble uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHHS
2.3 Tpuronomerpuveckne ypaBHEHUS
24 [TokazarenbHble U IOTapuPMUUYECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuveckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTellb MaTPULIbI
3 OyHKIWH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3Ha4eHus! (PYHKIIMK Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

bponckuit N.JI., Memaskuna O.C. BepositHocTh u ctatuctuka. 10 — 11 knaccel.
[InanupoBanue u npaktukym: Ilocodue mis yunrens. 2009.

METOJJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

bynumouu E.A., bynberueB B.A., Kanmanosuu B.B. BeposiTHOCTh U CTaTUCTHKA B
IIKOJIBHOM Kypce MaTeMaTuku. Meroaudeckoe rnocodue s yuurens. — M., 2008.
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