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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCT, W CTaTHCTHKa» YINIYOJIEHHOTO YpPOBHS
ABJISETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS HAa YPOBHE CpeHero o0iiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHayeH it GOpMUPOBaHUS y 0OYYAIOIIUXCS CTATUCTUUECKON KYIbTYpBl U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMATHYECKOIO MHCTPYMEHTA IS
U3Y4YEHUs! CIy4YalWHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEICTaBlICHUS OOYyYalolUXCsi O METOJax  HCCIEIOBAHMS
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB ITO3HAHUSA KaK HEOTBEMJIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEACTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aUMOCBS3AX MEXKITY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee yOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJICTISX, UCIOJIb3yEMbIX
JUIL  ONMKMCAHUS  AHTPOMOMETPUYECKUX UM JeMorpaduueckux  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHHS BEPOSATHOCTHO-
CTATUCTUYECKUX METOJI0B, HEOOXOIUMBIX CIIEIIUATUCTAM HE TOJBKO MHKEHEPHBIX
CIEHHAIBHOCTEM, HO TaKXe COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 dYacTh y4eOHOrO Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIMUX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIluIo.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCICHBI OCHOBHBIE
conepkarenbabie TUHUHN: «CiaydaiiHble COOBITHS U BeposTHOCTU» U «CiydalHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB W TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEeMaTHYECKUX YUeOHBIX
KYPCOB.

Conepxanvne mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O paclpeliesIeHUU BEpOSTHOCTEH
MEK]ly 3HAUCHHUSAMU CIyYailHBIX BEJIMYHMH. Ba)kHYI0 4acTh B 3TOU COIEpKATEIbHON
JIMHUY 3aHUMAET U3yYE€HUE F€OMETPUYECKOTO0 U OMHOMHUAIBHOTO PaCIpPEACIICHUN U



3HAKOMCTBO C MX HENPEPHIBHBIMUA aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIHCAaHUE OTOM CBA3M C TMOMOIIBIO
KO3 QUIMEHTa KOPpEIsUUU M €ro BbIOOPOYHOIO aHajora. OTU 3JIEMEHTHI
COJIEpP>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OINMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé omuH 2JIeMEHT  coAepKaHus, KOTOPBIM  IpeajlaraeTcs  Ha
O3HAKOMHUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHH, HACTYNAIOUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeieIieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep M
ABJIAETCS aKTyaJbHBIM ISl OyIyIIUX aOUTYypUEHTOB, MOCTYNAIOIIUX HAa Yy4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BeposSTHOCTP U CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HaJ COOBITUSAMU: NepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTO
skcnepumenTa. Popmyiia noaHou BepostHocTh. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u daktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHui bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIuuyuH. HeszaBucumbie
CJIy4YaulHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHIAHUS
(ctpaxoBanue, JoTepes). MarTeMarHueckoe OXHIaHUE OWHApHOM clydaiiHOMN
BEJIMYMHBI. MaremMaTH4ecKoe OXHJAHUE CYMMBbI  CIIyYallHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE TEOMETPUUECKOTO u OMHOMMAIIEHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXUJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcuss ¥ CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIrO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeOnimuéra. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpmiux  uyucen. BwiOopounslii  MeTon — uWccieAoBaHuUW.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTENIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUS IUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpenesieHne M €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIIME K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHbix BenuuuH. Kosdpduuuent nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJWYMH. BbpIOOpOUHBIil
KOd(phULIMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
OpoLeayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 5¢cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

S) pu3u4UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
MHTepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMaTHISCKON HANPaBICHHOCTH;

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) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKW, ITOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKONW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JCSTEIbHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue AefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUN MEXIAy TMOHIATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | ISl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpapruecKy;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMarT BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJIbTaTa LEIHN U YCIOBUSIM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOMU
JeSTEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXJaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OTMEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTb B rpade, 1enb, LUK, JIEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4allHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMYIHUPOBATH COOBITUS: MEepecedeHre, OObEAMHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY, HCIOJb30BaTh JAUATPAMMBI
DOinepa, KOOPIAMHATHYIO MPSIMYIO U PELIECHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITUIA;



ONEpUpPOBaTh  MOHATHSMHU:  YCJIOBHAas  BEPOSATHOCTb,  YMHOKEHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy MOITHOW BEPOATHOCTH, (HOpPMYITy
baifeca mpu pelienun 3aaad, onpeaessiTh HE3aBUCUMOCTh COOBITUN MO (hopMyIie U
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPHUH BEPOSITHOCTEM;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yaWHBIA  OMBIT
(ucblTaHue), yClex M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUM HCIBITAHUW 1O IEPBOrO ycnexa, B
cepun UcnblTaHU bepHyiiu, B ombITe, CBA3aHHOM CO CIy4YallHbIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrnpeicicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMEeTpUYECKoe, OMHOMUAIILHOE PACIIPECIICHHE;

OIEpUpPOBAaTh IOHATUSAMH: COBMECTHOE PACHPEACIICHHE JABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IBYX CIydalHBIX
BEJIMYMH [JIsl BBIJCICHUS pACIpEAeNICHUs KaKJI0M BEJIUYMHBI, OMNpe/eIeHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIIy9aifHOW BEJIMYMHBI (pacipeneneHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHSTh CBOMCTBA IHUCIEPCUM CIIyYaWHOW BEJIWYMHBI
(pactipenenieHns) NMPU PELIEHUWM 3a/1ad, BBIYKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU N0 JAHHON BHIOOPKE M OLICHUBATh
XapaKTEPUCTUKUA T€HEPAJbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PaCpPEICICHUSIMU;

OPUBOAUTH  TMPUMEPHl  3a]ay, NPUBOASAIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aiad, MPUBOJAIIMX K HOPMAJbHOMY paclpeleleHUIO.
OmnepupoBarh NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeIeICHNUs,
(GYHKIUS TUIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACIpEAETICHUS;0NPEACIATh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAIIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabubie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
DneMeHTHl Teopuu rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnynnmu. CiyyaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakrHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET 5
2 DJIEeMEHThl MaTEMaTUYECKON CTaTUCTUKHU 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oka3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeeieHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Ne ni/m Tema ypoka Konrpoabubie IIpakTuueckue
Bcero
padoThI padoThI

I'pad, cBsa3HBI rpad, mpencTaBieHUEe 3a1a9u C
oMoIIIbio Tpada

Crenens (BaJIeHTHOCTB) BepmuHEL [1yTh B rpade.
Ienu 1 UKL

I'padb! Ha mockocTu. [lepeBo ciydaiiHOTO
JKCIIEPUMEHTA

CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI) U CIIy4YaiiHbIe
COOBITHA. DIIEMEHTApHBIE COOBITHSI (MCXOIbI)

BepositHocTh citydaitHoro coObiTusi. BepositHocTH
5 COOBITHH B OMBITAX C PABHOBO3MOKHBIMU 1
3JIEMEHTapPHBIMU COOBITUAMHU

BepositTHOCTB ciryuaitHOro coobITHs. BepositHoCcTH
6 COOBITHH B OMBITAX C PABHOBO3MOYKHBIMU 1
3JIEMEHTapPHBIMU COOBITUAMHU

[Tepeceuenme, 00beAMHEHIE MHOKECTB U COOBITUH,
7 MIPOTUBOMOIOXKHBIE COObITHS. DopMyIa CIOKEHUS 1
BEPOATHOCTEMN

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN.
dopmyJiia yCIOBHON BEPOSITHOCTH

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN.
dopmyiia YCIOBHOW BEPOSITHOCTH




10

dopmyJia MOJTHON BEPOATHOCTH

11 ®opwmyna baiteca. HesaBucumbie coOBITHS

12 KomOunaTtopHoe npasuiio ymMHokeHus. [lepectanoBku
u paxTopHuan

13 Yucno coueranuit. Tpeyronpuuk [lackans

14 ®opmyna 6bunoma HeroToHa

15 Kontponbnas padota Nel: "I"padsl, BeposiTHOCTH,
MHOX€ECTBa, KOMOMHATOpHKA"
bunapHbIii ciy4aiiHbII ONBIT (UCIIBITAHUE), YCIIEX U

16 Heynava. HezaBucumeble ucnbitanus. Cepus
HE3aBMCHUMBIX UCIIBITAHUHI J0 IEPBOro ycrexa

17 Cepust HE3aBUCUMBIX UCHBITAHUH /10 IEPBOTO ycIexa

18 Cepus He3aBUCUMBIX UCTIBITaHUM bepHymm

19 Cry4aiiHblii BBIOOp M3 KOHEYHOH COBOKYITHOCTH

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

71 Crnyuaitnas BenuuunHa. Pacnipenenenne BeposSTHOCTEH.
Jnarpamma pacrpeneseHus

2 Onepanuu Haja caydaiiHbIMU BennuuHamu. [Ipumepst
pacnpenenenuil. bunapHas ciydaiiHasi BeIMYUHA

23 I'eomeTprueckoe pacnpenenesrne. bunomuansHoe
pacnpezeneHue
MaremaTnyecKoe OKHIaHUE CTyYaitHON BETUYHHBI.

24 CoBMecCTHOE paclpeieNeHue IBYX ClIy4YaiHbIX
BEJIMYNH

75 HezaBucumeble cnyuaiinbie BenuunHbl. CBoMCTBA

MATEMATHUYCCKOI'O OXXHUJIaHUA. MaremMaTudeckoe




OKHJIaHWE OMHAPHOM CITydallHON BETUYMHBI

26 MareMatruueckoe 0KHJIaHle Te€OMETPUUECKOr0 U |
OMHOMUAIBHOTO pacIpe/ieIeHH

27 Jucnepcrs U CTaHIapTHOE OTKJIIOHEHUE 1

73 Jlucniepcust OMHApHOMW CITy4ailHOW BEJIMYUHBI. 1
CaolicTBa aucnepcuu

79 MareMatuueckoe 0>KHIaHue MPOU3BEACHUS U 1
JTUCTIEPCHUSI CyMMbI HE3aBUCUMBIX CIIYYaHBIX BETUINH
Jlucniepcusi OMHOMHUAIBHOTO PaCIPEICICHHUS.

30 [IpakTrueckas paboTa ¢ HCIIOIB30BaHUEM 1
AJIEKTPOHHBIX TaOJIHIL
Jlucriepcus 1 cTaHapTHOE OTKIOHEHHUE

31 TreOMEeTPUUYECKOTO0 pacmpenenenus. . [[paktuueckas 1
paboTa ¢ UCIOJIb30BAHUEM IIEKTPOHHBIX TAOJIHUIL

32 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

13 KonTponbnas padora Ne2: "Ucneitanus bepnysu. |
CrnyyaiiHble BEIMUUHBI U pacripeieeHus "

34 O06o0061IeHre U cucTeMaTu3alys 3HaHU! 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
i Tema ypoka Beero Kontpoabnbie IlpakTuveckue 00pa3oBaTe/bHBIE
padoThI padoThI pecypesI
1 Hepasencro YeoOnimena. Teopema YeOnimena. Teopema |
Beprymnu. 3akoH O0JIBLINX YKCE
) Hepasencto YeOnimena. Teopema YeOnimera. Teopema |
Beprymnu. 3akoH O0IBIINX YHCE
3 Hepasencto YeOnimena. Teopema YeOnimera. Teopema 1
bepnymnu. 3akoH GONbIINX YHCET
4 Br10opouHbIif METO MCCIIEIOBAHUIMA 1
5 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM IIEKTPOHHBIX 1
TalJIuI
I'enepanbHas COBOKYIHOCTb U Cy4aiiHasi BBIOOpKa.
6 3HAaKOMCTBO C BEIOOPOUHBIMU XapaKTEPUCTUKAMHU. |
OneHka cpeHero 1 TUCIEPCUN TeHEpaIbHON
COBOKYITHOCTH C ITOMOIIIbIO BEIOOPOUHBIX XapaKTePUCTUK
I'enepanbHas COBOKYIHOCTb U Cy4aiiHasi BBIOOpKa.
7 3HaKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTUKAMHU. 1
OneHka cpeHero 1 TUCIEPCUH FeHEpaIbHON
COBOKYITHOCTH C ITOMOIIIbIO BEIOOPOUHBIX XapaKTePUCTUK
8 OneHnBaHue BEPOSTHOCTEN COOBITUI MO BEIOOPKE 1
9 Cratuctuueckas runoresa. IIpoBepka npocreimmx |
TUIIOTE3 C TIOMOIIBIO CBOMCTB U3YUYEHHBIX PACIIPEACIICHUN
10 Cratuctuueckas runoresa. [IpoBepka npocteimmx 1

TUIIOTE3 C IIOMOIIBIO CBOMCTB HU3YUYCHHBIX pacnpe,ueneHHﬁ




HpaKTI/I‘ICCKaﬂ pa60Ta C UCITIOJIB30BAHUEM JJICKTPOHHBIX

1 TabJIuUIl

12 [Ipumepsbl HEMPEPHIBHBIX CAYYANHBIX BEIUYUH. OYyHKIMS
IJIOTHOCTU BEPOATHOCTH
PaBHOMepHOEe pactipenenenue. [Ipumeps! 3anay,

13 IIPUBOAIINX K II0KA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpeeneHusM

14 OYHKIUA MIOTHOCTUA BEPOSITHOCTH 1MOKA3aTEILHOTO
pacnpezeneHus

15 OyHKIHS ITIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpezeneHus
[TocnenoBarenbHOCTh OIMHOYHBIX HE3aBUCUMBIX

16 coObITHil. [Tpumep 3amaun, npuBoasIIEH K
pacnpenenenuto [lyaccona

17 [IpakTuueckast paboTa ¢ UCIONIb30BAaHUEM AJIEKTPOHHBIX
TaOIHIL

13 KoBapuanus nByx ciayqaitaeix BenuuuH. Koadduiment
KOpPEISLI

19 CoBMecTHBIC HAOMIOJCHUS IBYX BEIUYUH

20 Br10opounslit k03¢ huueHT Koppensuu

71 Paznuune Mexay TMHEHHOMN CBA3BIO U IPUYMHHO-
CJIEICTBEHHOU CBSA3bIO

22 Jluneitnas perpeccus

3 [TpakTudeckast paboTa ¢ UCIONIH30BAHUEM IIEKTPOHHBIX
TaOJIALL

24 [IpencraBieHue JaHHBIX C TOMOIIBIO TAOIUI] U
JTUarpaMm, onucaTeIbHask CTAaTUCTHKA

25 OMnBITBI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU




COOBITUAMH

Brruuciienue BeposTHOCTEH COOBITHH C TPUMEHEHHEM

26 1
hopmyn
Brruuciienue BeposTHOCTEH COOBITHH C TPIMEHEHHEM

27 rpaduUecKuX METO0B: KOOpAMHATHAS MpsIMast, IEPEBO, 1
nuarpamma Ditnepa

28 CityyaliHble BEJIMYMHBI U pACIPEICIICHUS 1

29 MatemaTtuueckoe 0XKHIaHNue CIy4aillHON BEJINYMHbI 1

30 MareMarrnueckoe 0’KHMIaHHE CITy4ailHON BEJTUYMHBI 1

31 KonTponbnas padbora: "BeposiTHOCTB U cTatucTuka' 1

) Brruncnenue BeposiTHOCTEN COOBITUI C IPUMEHEHUEM |
dbopMyI1 1 TpadUIECKUX METOJIOB

13 Brruncnenme BeposiTHOCTEH COOBITUI C MPUMEHEHHEM |
dbopmMy1 u rpaduIeCKUX METOI0B

34 CrnyyaiiHble BEJIMUMHBI U paclpeieIeHus. |
MaremaTnyecKoe OKHIAHUE CTYYaiHON BETUYMUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTtath ¥ CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBII SKCIIEPUMEHT (OMBIT) U CIlydaiiHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITaX C PAaBHOBO3MO>KHBIMU
CIIy4aiiHBIMU COOBITUSMU, HAXOJUTh U CPAaBHUBATH BEPOSITHOCTH COOBITUI B
M3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHA: IepeceuyeHue H OO0beIuHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTUBOIIOIOKHOE JIAHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUs BEPOSITHOCTEMN
IIPU pEIICHUH 3a]a4
OnepupoBaTh NOHATHAMHU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBWJIa YMHOXEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOTrO ONbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMU: UCIBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBUCHUMBIX HCIIBITAHUNH 70 MEpPBOro Yycrexa, HaXOAUTh BEPOSITHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnnum
6.8 OnepupoBaTb  NOHATUSAMHU:  ClIy4aiiHas  BEJIIMYMHA, PpACIpPEIEIICHUE
’ BEPOATHOCTEMH, ArarpaMma pacrpezeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus
pe3yjabTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYUHBIIO
’ pacnpeeseHUIO WK C TOMOUIbIO AMAarpaMM
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IPUMEPBI TOTO, KaK MPUMEHSETCS MaTEMaTUUECKOE OKUJIAHUE CITy4ailHOMN
BEIMYMHBI, HAXOIUThb MAaTeMaTHYECKOE€ OXHUJaHHWE 10  JAHHOMY
pacrpeaesieHUI0

5.3
54

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

NmeTts MMPEACTABIICHUEC O HOpMaJIbHOM paclpCaCICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull u quarpamm. CpenHee apudmeTHIecKoe,
6.1 MearaHa, HauOoJblllee U HaUMEHblIee 3HAaYCHUs, pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4yailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHSA. BIM30CTh YacTOThIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauny Haja COOBITUSIMM: II€pEceUEHHE, OOBbEIUHEHHE, IPOTHUBOIMOIOKHBIE
' coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BEposSsTHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aillHOro
' skcriepuMenTta. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS
6.5 KomOunatopHoe mpaBuio ymHOxeHus. [lepecraHoBku u  (¢akropuan. Ywucio
' couetanuil. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6 = ucneltaHusa. Cepus HE3aBUCHMBIX HCHBITaHUM 10 1mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnun
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie T€OMETPUIECKOen OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEPUCTHKU CIy4YailHBIX BEJIMYMH: MAaTEMaTH4YECKOE O0XKHMJaHUE,
JUCTepcusl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
51 OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTH4YecKOoe OXHIAaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTn4ecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO PaCIIpEACIICHUMA
5 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmecTBe. BriOOpOUHBIit
’ METO/T UCCIIETIOBAHUIN
5.3 IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbIX  BeduuuH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pactipeneneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMM PEILICHUS 3ajady;
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATHUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
IMPOBOAUTL AOKa3aTCIbHBIC PACCYKACHUSA MTPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMM HaJl MHOKCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJICHUU U Ipu p€IICHUU 3aaa4, B TOM
qHCclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, CBs3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONIBH30BaTh Tpadbl MpU

pelieHuu 3aaa4y

YMeHne ornepupoBaTh MOHATHUSMH: HATYpaJlbHOE YHCIO, ILEI0e YHCIIO,
CTETIEeHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHHU, CTENEeHb C
palMOHATFHBIM TTOKa3aTelieM, CTETEeHb C JCHCTBUTEIBHBIM TIOKA3aTeleM,
JorapupmM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh NMPU3HAKU AETUMOCTH, HAUMEHBIINH 0Ot
JeTUTeNlh W HauMeHbIllee oOIee KpaTHoe, anroput™ EBkimma mnpu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3MLIMOHHBIMU CHCTEMaMU
CUHCIICHUS; YMEHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX  BBIP@KCHHWH; yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccusda, TreoMCTpHUICCKad




mporpeccusi, OECKOHEYHO YOBIBalomas TreoOMETpUUYecKas IPOTPECCHs;
YMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YMCIAa, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMHU YHCJIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MNOHATUSAMU:  MaTpuna 2X2  u  3x3, omnpeieinuTeab  MaTpHIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTEM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HEpPaBCHCTBA W CUCTEMBI C IIOMOMIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; HPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTHUYCCKHX

3a/la4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMHM, OrPAaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMOTOTHI rpaduka
¢GyHKIMYU, TepBas M BTOpas MPOM3BOAHAS (DYHKIIMM, T€OMETPHUECKUU U
dusznyecKkuit CMbICT TPOM3BOJAHON, TNepBooOpa3Hasi, OMNpeIeIEHHbIN
UHTETpajl; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUMCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONIB30BaTh MPOU3BOAHYIO JUIA HCCIENOBaHUS (DYHKIIMA,
HaXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BAaHHEM ammnapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh IPOU3BOJHYI Ui HAXOXKJIEHWsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKUX H

bu3NYecKuX 3a/adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; NpUBOAWUTL HNPHUMEPbBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIkio aAuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHAs (yHKLN,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHAs (QYHKIHS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeabHAs M
jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKIMA,  BBIMOJHATH  IpeoOpa3oBaHuss  TpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QYHKIMH IJIs PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d M3 00JACTH yNpaBJIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJIEINPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs], pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaTh, MHTEPIPETUPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBI0 TabaWIl W JAuWarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpadMuecKn MCCIe0BaTh COBMECTHbIE

HaOJII0ICHNUS C TOMOIIBIO JIarpaMM pacCeUBaHUs M TMHEHHOW perpeccuu

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIYy4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJb30BAaHHEM Tpa@UIECKHX METOJ0B; HPUMEHSITH
GOpMyIBI CIOKECHHSI U YMHOXEHHS BEPOSTHOCTEH, (OpMyINy IOJIHON
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACHpelelieHHEe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIHMHA  PACHpelesieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pElleHUs 3a/1ad,
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJIBIINX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJIUTH MPUMEPHl TPOSIBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS [UIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENbh U

UHTEPHPETHPOBATH NOTYUECHHBIH Pe3ynbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroi, TpEXITPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXAy IPIMbIMHU,
Yroa MeXAy IpsAMOM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIYy IIJIOCKOCTSAMU; YMEHHME HUCIIOIB30BaTh IIPU PEILIECHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU MNHUPAMUJBI, IMPHU3MBI, KOHyCa, LWIMHIpPA, O00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleenuIeaa, HUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMIMHAPA,

napauiCiIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IILIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYyCa, YMEHHE CTPOUTH CEueHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (QUTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUPUKauioo GuUryp Imo
Pa3NMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe OnepupoBaTh MOHATUSIMH: JIBIDKEHHE B NPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue M0A00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
pelICHUH 3a/iad; HaXOJWTh T'COMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IvHA, yroi, IUIOmaAb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIONb3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOoHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIapaJUIeNIeNUIela, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHnue ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOA

AJI pEHICHUA rCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTUxX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB MNOAXOOSAIINN METO JJIs peliCcHud 3ala4r,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHeHHﬁ; YMCHHC pacClioO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J[eWCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia CUCTEMBI TMHERHBIX ypaBHEHHH. ONpeaenTellh MaTPUIBI
3 DOyHKINUH U TpaPUKH




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

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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