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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTb U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBIISICTCS
MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus. Y YeOHBIM Kypc MpeiHa3HAuYCH
st popMUpOBaHUS y OOYYAIONMIUXCSl CTAaTUCTUYECKOW KYJIBTYPhl M MTOHUMAHUS
PO TEOPUH BEPOSATHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYUH U TporieccoB. [Ipu u3yuenun Kypca oboramaroTcs
MPEACTaBICHUS] O0YYaIOIMUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAECTCSl NMOHMMAHHE 3HAYMMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHW,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUJIS1 ONTMCAHUSI aHTPOMTOMETPUYECKUX U IEMOTpapUUECKUX BETUYMH, TOTPEIIHOCTEN
B Pa3JIMUHbIC POJIa U3MEPEHUSX, IITUTEIBHOCTA 0€30TKA3HOU pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUI U TIPOIIECCOB B 00IIECTBE. Y UeOHBIN
Kypc siBisieTcsi 0a30il Ji1i OCBOEHHSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO MHKEHEPHBIX CIEIIMAIBHOCTEN, HO TaKXKe
COITMAILHBIX U TICUXOJIOTUYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIIIECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajiu3a OOoJIbIINX JTaHHBIX.
[lenTpanbHy!0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHA OOJBIIMX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, MMEIOIIET0 MaTeMaTUYECKYIO
dbopmanuzauio.

B cooTBeTcTBHMM € yKa3aHHBIMU IEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» Ha YriayOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkatenbubie TUHUM: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaiiHble
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadoB U TEOPUM MHOXKECTB, HEOOXOJIWMBbIC ISl TIOJHOLIGHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydailHbIe COOBITHUS U BEPOSITHOCTHY CITY>)KUT OCHOBOM
11 GOpPMUPOBAHUS TPEJCTABICHUN O pPaCcOpepeICeHUH BEPOSITHOCTEH MEXTY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXXHYI0 4acTh B 3TOM COAEPKATEIbHOU JTUHUU
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIBHOTO pAaCIpeeiCHnd |



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

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha OINHMCAaHUU U
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 0O3HAKOMHTENIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH W OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 PUIUMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHUA», U3yYCHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs, 1 BO MHOTOM OTMPAIOTCS Ha CBEJICHUS U3 KypPCOB
anreOpbl U T€OMETPHH.

Emé oauH 2JIeMEHT  COAEp)KaHWs, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha u3ydenne yueOHOro Kypca «BeposiTHOCTb U CTATUCTHKa» HA yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Henemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaIGHTHOCTH)
BepnHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEepOSTHOCTH COOBITHI. CydaifHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSMU.

Omnepatu HaJ COOBITUSAMU: MepecedeHne, 00beJMHEHNE, TPOTUBOIIOIOKHBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI OMBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIBITaHUN 10 mepBoro ycrexa. [lepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyin. CiydaifHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BeqnurHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIuuyuH. HeszaBucumbie
CIIy4yallHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdecKkoe OXHIAaHUE OWHApHOM clydaiiHOMN
BEJIMYMHBL. MaTeMaTudyeckoe OKHUJaHHE€ CYMMbI CIyYallHbIX  BEJIMYHH.
MaremMatrnyeckoe OKuJaHue TeOMETPUIECKOTO M OMHOMUAIBHOTO PaCIIpeIeIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYahHOW  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHApHOM ClydaiiHON BeMMUMHBL. MaTeMaTtrudeckoe
OKHJIAHUE MPOU3BEICHUS U TUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYailHBIX BETUYUH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeeseHus.
Jucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIPEAECICHUS.

11 KIIACC

HepasenctBo UeOwniméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
OonblIMX  4yucesn.  BbpIOOpouHBI  MeTOod — HcclenoBaHuil.  BwribopouHbie



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

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacCIpeieiicHus. PaBHOMEpHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITMH.  3ajaud,
IIPUBOJSIIKE K pactpeneneHuto [Iyaccona.

KoBapuammst nByx ciaydaiiHeix BenumuuH. Koadduuument nuHeiHON
koppermsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uIueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBSI3bI0 U IPUYUHHO-
CJICZICTBEHHOU CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, TPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBJICHHUM, TPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 5cTeTHYeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUIEHU, pacCy>KIeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMAaTHUYeCKHe 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ]1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOU
HayKH Kak cepbl YeITOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUI. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATh U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSITUN, OTHOIICHUN  MEXIAy TMOHIATUSAMU, (HOPMYIHPOBATH
onpeieSIeHUs MOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(PUKaIiy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  NIPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITNIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh TpapruecK;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BbIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOJsieMbl, pelmaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdhe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33]1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4E€TOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHIATH MPUIUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYATBLHON
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIh COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OIICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpuUTepusiM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIEPUMEHT (OIbIT),
Clly4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpEeceUCHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAUATrPAMMBI
Diinepa, KOOPIWHATHYIO TPSMYIO JIJIsl PEIISHUs 3a/iad, MoJjIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITHI;



OIEpUPOBATH MOHATUSAMM: YCIOBHAS BEPOSTHOCTh, YMHOKEHUE BEPOSATHOCTE,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCIEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJIHONW BepoATHOCTH, (opmyiy baiieca npu
pelIeHnr 3aJad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMysie U IO
OpraHu3aliy CIYy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJbI ISl IEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 110 TEOPHUH BEPOSTHOCTEN;

CBOOOIHO  ONEpPUPOBATH TMOHATUSAMU: OWHApHBIA  CIy4YailHBIA  OIBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIbITAaHUM,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UCHbITaHUN bepHyIu, B ONbITE, CBSI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrnpeiesicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

OIEpUpPOBAaTh IOHATUSAMH: COBMECTHOE PACHPENEIICHHE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydalHBIX
BEJIMYUH [JISl BBIJCICHUS pACHpEACNICHUS KaKJIO0M BEJIWYUHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPHUPOBATH  IMOHSITHEM
MaTEeMaTHYECKOTrO 0>KMJIaHUs CIy4yallHOW BEJIMYUHBI (pacipeesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeaesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSITh CBOMCTBA NHUCIEPCUU CIIyYaWHOW BEJIMYMHBI
(pactpenenenys) Npy pPELIEHUH 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeeICHUN.

K koniy 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU O JAHHON BHIOOPKE M OLICHUBATh
XapaKTEPUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YACh H3YUYEHHBIMU PaCpEIEICHUSIMU;

OPUBOAUTH  MPUMEPHl  3a4ay, NPUBOASAIMIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHro, 3aad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMH: (PYHKLUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTeNIbHOTO
pacnpezeneHusi, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeIeHuUs,
(GYHKIMS TUIOTHOCTH H CBOWCTBA HOPMAJIBHOTO pACIpeAeTICHUS;0NpPEeaAesiTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KOI(P(GULIUEHT KOPPEIALIHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnynnu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUMHBI U pacIIpeeIeHUsS 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 Konrpoabnsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET
2 DJIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrpeerneHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 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
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[Tyte B rpade. Llenn n muKIIb!
I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT O DKCIIEPUMEHTA

CrnyyaliHble 9KCIIEPUMEHTHI (OMBITHI) U
cilyyaiiHble cOObITHSA. DIeMeHTapHbIe
COOBITHSI (MUCXOIBI)

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BepositTHoCcTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB cltydaliHOTO COOBITHS.
BepositTHoCTH COOBITHH B OTBITAX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTaAPHBIMU
COOBITUSMU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMyia CI0KEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyna ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE

9 BeposiTHOCTeN. Dopmyna ycI0BHON
BEPOSITHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHOE PaBUIO YMHOKEHHUS.
[TepectanoBku u (axkropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6unoma HeroTona
KonTponbnas padorta Nel: "I'padwr,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBINA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN J0 NIEPBOTrO
ycrexa

17 Cepust HE3aBUCUMBIX HCTIBITAaHUH J10
MEPBOro ycrexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pactipenenenue

BeposATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepauuu Haj cay4aiiHBIMU
BenuuyuHaMmu. [Ipumepst
pacnpezneneHuii. bunapHas ciydaiiHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

Marematuueckoe 0XKHIaHNE
ciyyaiiHol BennurHbl. COBMECTHOE
pacrpeneieHue IByX CIy4aiHbIX
BEJINYUH

HesaBucumMmeble ciydaiiHble BETUYUHBI.
CBolicTBa MaTEMaTHYECKOTO
0OXHMJIaHMs. MaremaTtnueckoe
OKHJaHue OMHApHOM cllydaiiHOM
BEJIMYHUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECcKOro 1 OMHOMHUAIBHOTO
pacnpeneneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BenurHbl. CBOMCTBA JUCTIEPCUT




29

30

31

32

MaremaTtuueckoe OXXHAaHUue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHMBbIX CJIy‘-IﬁfIHBIX BCJINYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezenenus. [Ipakrudeckas padbora
C MCIOJIb30BAaHUEM JICKTPOHHBIX
TaOJINIL

Jlucriepcust ¥ CTaHIapTHOE
OTKJIOHEHHE F€OMETPHYECKOIO
pacnpezaenenus. . [Ipaktudeckas
paboTa ¢ UCI0JIb30BaHHEM
AJIEKTPOHHBIX TAOJINIL

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

33

34

KonTponpHas padora Ne2:
"Ucneitanus bepnymu. Ciyyaiinbie
BEJIMUMHBI U pacnpezaeneHus"

O000111eHME U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeObimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIITUX YHCEeTT

HepasencrBo YebOnimena. Teopema
UYeonimena. Teopema bepnymu. 3akon
OOJIBIINX YHCEIT

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

Br16opouHbIii METO MiCCNeOBaHUM

[IpakTuueckas pabota c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/III

I'enepanbHas COBOKYMHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero 1 Jucnepcun
reHepAIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun




IeHEpaJIbHON COBOKYITHOCTH C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpereleHun

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpereIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEpBIBHBIX CIIy4alHbIX

BCINYHH. CDYHKI_II/ISI IIJIOTHOCTH
BCPOATHOCTH

13

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

14

15

CDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaACICHUA

CDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
HOPMAJIbBHOT'O PACIIpCACIICHUA

16

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
IIPUBOJALICH K PACIIPEAETICHUIO
Ilyaccona

17

[IpakTuueckas pabota c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/II_[




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensuuu

19 CoBMecCTHBIC HAOTIOJICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOpPEJISLII

o1 Paznuuue Mex1y TMHEHHON CBS3BIO U
MPUYHUHHO-CIICICTBEHHOM CBS3bIO

22 Jluneitnas perpeccus

3 [IpakTrueckas padoTa ¢
WCIIOJI30BAHUEM DJICKTPOHHBIX TAOJIUIT
[IpencraBieHue JaHHBIX C TOMOIIIBIO

24 TaOJIUI] M TUarpamMM, OIHcaTeIbHas
CTaTUCTHUKA

)5 OMBITH ¢ PABHOBO3MOKHBIMH
3JIEMEHTapPHBIMU COOBITUSMH

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

7 MIPUMEHEHHEM T'paUUECKUX METO/I0B:
KOOpAMHATHAs HpsiMasi, 1IepEBO,
nuarpaMmma Ditnepa

28 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CITyYAHOMN
BEITMYUHEI

30 MaremaTuuecKOe OKUIAHUE CIyYalHON
BCIIMYUHBI

31 KonTponbnas pabota: "BepostHOCTs 1

cTaTuCTUKA"




32

33

34

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

Brruucienue BepoSTHOCTEH COOBITHIM €
npuMeHeHueM Gopmyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETMYUHBI U
pacnpenenenus. MaremaTuyeckoe
0’KHJIaHHUE CITy4YallHON BEJTUYUHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
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 NOHATHAMH: CpeAHee apu]MeThdeckoe, MeauaHa,
’ HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HMCXOA) CIy4alHOro
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 TAaHHOMY COOBITHIO;
’ [I0JIb30BAThCA  JuarpamMmamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 33]a4
OnepupoBaTb NOHATUSAMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIYYallHOTO 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
coObITHI B cepuu uctibiTanuii bepuymnu
6.8 OnepupoBaTb NOHATUSAMM: CllydallHas BEJIMYMHA, PACIpPENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUEHUW  CIIy4allHON  BEJIMYMHBITIO

pacnpeaciiCHM0 Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUYCCKOI'0 OXHJaHUA, IIPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpezieNieHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




IMPOBEPAEMBIE 3JIEMEHTBI 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, MeIuaHa, HauOOJbIIee W HAaWUMEHbBIICE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4alHbIe COOBITHS. DJEeMEHTapHBIC
coObiTus (Mcxoabl). BeposaTHOCTh chywaiiHOro coObITHs. Bau3ocTh YacToThIU
BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMHU
COOBITUAMHU. BeposTHOCTH COOBITUI B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Jitnepa. @opmyna claoxkeHUs BEpOSTHOCTEH

6.4

6.5

6.6

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydallHOTo
skcniepuMmenTa. @opmyria nosHoi BeposTHOCTU. HezaBucumeblie cOOBITHS

KomOunatopHoe mnpaBwio ymHoxkeHus. IlepectanoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

bunapHblif ciay4aliHbl ONBIT (MCHBITAaHME), ycmex M Heynadya. HezaBucumble
ucneltannsa. Cepusi HE3aBUCHMBIX MCIBITAHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIBITaHUH beprymm

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEeH OMHOMHUATBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJIAHUE,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl IpuMeHEeHU MaTEMATHYECKOTO
OXXHMJaHWs, B TOM YHCJE B 3aJa4ax U3 MOBCEIHEBHOM KU3HU. MaremaTHdyeckoe
OKHJIaHWE OWHAPHOW CITydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBbI
CIIyYailHBIX BEIUYMH. MaTeMaTHYeCKoe OKUIAHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMHUABHOTO pacIpeieIeHHA

5.2

3akoH OOJBIIUX YHCEN U €ro pojib B HayKe, MpHUpojAe U olmecTBe. BEIOOpOUHBIT
METOJI UCCIIENOBAaHNHU




IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauyuH. [loHATHE O IDIOTHOCTH
53 pacnpezenenus. 3as1ayu, IPUBOJAIINE K HOPMaIbHOMY pactpenencHuto. [lonsrue
0 HOpPMaJIbHOM paclpeneIeHun



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

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMoOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE ICHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
IOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HeTpepbIBHAs (DYHKIKS, aCUMOTOTHI Irpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKINMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4eCcKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; 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,
TpUTOHOMETpHUYECKHe (YHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH 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
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOIb30BAaHUEM alIapara

anreOpbl, UHTEPIIPETUPOBATD MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBIICHU; TPEACTABIATh
uH(pOpMALlMI0O C TIOMOMIbIO Ta0NMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUIECKUX
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIETOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMCHHE BBIYUCIIATH
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: CIy4aiiHasi BeJIMYWHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX paCHpEACICHUNA 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 ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, TICPECTAHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, Yrojl MEXKIAY HPSIMOHW M INIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPH
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapanienenumnesn, Mpu3Ma, Nupamuia, (Gurypa u IMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa NMOBEPXHOCTH, CEUEHUs KOHyCa W ILIWJIMHJPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepbl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYpP, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kilaccuukanuioo ¢uryp 1o
pa3NMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

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; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmxkE€HHBIE BBIYMCICHHUS, IMpaBWIA OKPYIJIEHHUs, HPUKHUIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




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

> ¢ynkuuu. YétHeie u HeuéTHbie GyHKuuu. [lepruoanyeckue GyHKIMN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
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. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI IOCIIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOJHOW K HCCIEAOBAaHUIO (YHKUUMH HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxoxx1eHre Hanbonb1Iero 1 HAaMMEHbIIEero 3HaueHus! yHKLIUU 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 n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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