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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHa3Ha4YeH I GOPMUPOBAHUS Y OOYJAIOIITNXCSI CTATUCTUICCKON KYJIBTYPHI U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
W3MEHYMBOIO MHpa, pa3BUBACTCS TMOHUMAHHUE 3HAYUMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE MPEJCTABICHUN O CIy4YalHBIX BEIUYMHAX U B3aUMOCBS3AX MEXITY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee yOoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUISL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOSCHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONbIIMX JMaHHBIX. lleHTpanbHYIO YacTh Y4eOHOro Kypca 3aHUMaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTrcTBHMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaia JTaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4UeOHBIX
KYpPCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXK/ly 3HAUCHHUSIMHU CIyYaHBIX BEJUYHMH. BakHYI0 4acTh B 3TOI CONEpPKATEIBHOM
JIMHUY 3aHUMAET U3yUYCHUE TEOMETPUUECKOTO U ONHOMHUAIBHOTO PACIIPEACIICHUN U



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMAaHUE OOY4YalOIIMXCS Ha ONHCAHUM MU
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU W OINHUCAHHWE OJTOM CBSI3U C IOMOUIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DIIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditiepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. @opmyia noaHon BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. [lepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. PacnpeneneHue  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4YaulHbIE BEIWYMHbL.MaTeMaTU4eCKOe OXHUIAHUE CIIYYalHOM  BEJIIMYUHBI
(pacnpenenenus). Ilpumepsl  NpuUMEHEHUS  MaTEMAaTUYECKOTO  OXHUAAHUS
(cTpaxoBaHue, JoTepes). MaTeMarHdeckoe OXHIaHUE OWHApHOW cliydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE FEOMETPUYECKOTO 151 OMHOMUATILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIIOHEHHWE  OMHOMHAILHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepucTuKu. OneHNBaHUE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIIbHOMY paclpeeieHUI0. 3a1aun, NIPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS IFIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phunMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bI0O U NMPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMaTHKH, LICHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKue 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peamu30BbIBaTh COOCTBEHHBIC >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEeKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uH(bopManuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKIEHUA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI TpolLecca U pe3yibTaTa pPelIeHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNHoBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CIYYallHBIM SKCHEPUMEHT (OMbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POPMYIHUPOBATH COOBITUS: MEepecedeHne, 00bEAUHEHNE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OlEpUpOBaTh  TMOHATHUAMM:  YCIOBHAasT  BEPOSTHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pemienun 3aaay, onpeaeisTh HE3aBUCUMOCTb COOBITHI TI0 opMyJie U
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHSATUSMHU: OWHAPHBIA  CIy4alHBIA  OIBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUpPOBATh IOHATUSMH: COBMECTHOE pPACHpPENEIICHUE [BYX CIIyYalHbIX
BEJIMYMH, MCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpEeNeNIeHUsl IByX CIIydalHBIX
BEJIMYMH [JIs1 BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpeeIeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUAHUS CIy4ailHOW BEJIMUMHBI (pacipeeneHus ), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSATh CBOMCTBA NHUCHEPCUM CIYYaWHOW BEIMYHUHBI
(pactipenenieHns) MPU PELIEHUU 3a/1ad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpeleneHuo, 3aaad, IMPUBOJAIIMX K HOPMAIBHOMY  paclpelelCHUIO.
OmnepupoBath NOHATUAMH: (DYHKUHUS IUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpezeneHusi, GyHKIHUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeICHNUs,
(GYHKIMS TUIOTHOCTM H  CBOWCTBA HOPMAJbHOTO PaCHpPECICHUS;ONPenesITh
KO3 ULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAILIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObiTUS
DneMeHTH KOMOMHATOPUKU 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyaiiHble S5KCTIEpUMEHTHI (OIIBITHI) U
CIIy4aiiHble COOBITUS. DIEeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyria yCIOBHON
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna 6bunoma HeroToHa
KonTtponpsHas padora Nel: "I'padpsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOIO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeMurHbl. CBOMCTBA JUCTIEPCUI

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas padora ¢




MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TeOMETPUYECKOTO PaCIpPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 0O000111eHrEe U cUCTEMATU3aLMs 3HAHUI 1
KonTtponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiryyaiiHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBK CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEpBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3a7a4, MPpUBOJAIINX K ITOKAa3aTCJIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IJIOTHOCTH BCPOATHOCTH
HOPMAJIbHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETMYHH.
Koadduument koppensuuu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIy4alHOU
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHueM (GopMyIl U rpapuyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydailHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 OMBITa; HAXOJIWUTh BEPOSTHOCTHU B OINBITAX C PaBHOBO3MOKHBIMHU
CIIy4alHBIMU COOBITUSIMU, HAXOJAUTHh U CPABHUBATH BEPOSTHOCTH COOBITHH B
M3YYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHSA: MepeceueHue H OO0beIUHEHUE
6.4 TaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JTaHHOMY COOBITHIO;
' M0JIb30BATHCS JUarpammamu Jisiepa U GopMyJIoi CII0KEHUS BEPOSITHOCTEHN
MIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIA YMHOXXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [TpumMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS MIPU PEIICHUU 3a/1a4
OnepupoBaTh MOHATHSIMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBUCHUMBIX HCIBITAHUM JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
coObITHIi B cepuu uctbiTanuit bepuymnnu
6.8 OnepupoBaTb  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, pacHpeiesieHue
' BEPOATHOCTEH, ArarpaMma pacrpeeseHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsIeMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeHero 001ero odpasoBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIIO
' pacipeieNeHUI0 WK € TOMOILbIO AHarpaMm
5.2 OnepupoBaTb MOHATHEM MAaT€MATHYECKOTO  OXUJAHUS, MPUBOJIUTH




IPUMEPBI TOr0, KaK IPUMEHSAETCS MAaTeMaTU4YECKOE OKUIAHHUE CIIy4alHOMN
BEIMYMHBI, HAXOAUThb MAaTEMaTHYeCKOE€  OXKUAAHUE [0  JAHHOMY
pacrpeaesieHIIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue TaHHBIX C MOMOILIbIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, JIUCIEPCHUsl U CTaHIApPTHOE
OTKJIOHEHHUE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. @opmyrna ciaokeHus: BEposSsTHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
' sKcriepuMenTa. Gopmyria mojHOM BepoaTHOCTU. HezaBucumeblie COOBITHS
6.5 KomOunatopnoe mpaBuno yMmHoxeHus. [lepectaHoBku u dakrtopuan. Ywucio
' couetanuii. Tpeyronpauk [lackans. @opmyna 6uHoma HeroToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), yclex U Heygada. HesaBucumble
6.6  ucneitanusa. Cepuss HE3aBUCHUMBIX HCHBbITAaHUH 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie T€OMETPUIECKOEN OMHOMHUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBele XapaKTEPUCTHKU CIy4YalHBIX BEJIMUYMH: MaTE€MaTHYeCKOe OKHJAHUE,
JUCTepcusl M CTaHAApTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTeEMaTHYECKOIO
51 OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnuyeckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUUYECKOTO U
OMHOMHAIBHOTO paCIpeACIICHUM
5.2 3akoH OOJIBIIMX YUCENl M €ro pojib B Hayke, MpHUpoJe U olmecTBe. BriOOpOUHBIit
' METOJ HCCIIeTOBAaHUM
5.3 IIpuMepsl  HENpPEpBIBHBIX  Cily4alHbIX  BeduuuH. lloHsatne o0  IUIOTHOCTH




pacrpeneneHus. 3agadu, IpUBOASAIINE K HOPMaIbHOMY pacrpeenenuto. [lonarue o
HOPMAaJIbHOM pacipeeeHUN



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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, INMOAMHOXKCCTBO, OII€pallii HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  OIEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOAUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; MNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOrO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3324l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe10BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPACIpEleliCHUEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHPEACICHHUN I PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHMIA,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IMpsAMONM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenurnes, OpuU3Ma, NOHpamMuiaa, (Urypa U TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M ILWJIMHIPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOILIBIO ANEKTPOHHBIX CPEJCTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YMEHHE NPOBOAUTH Kiaccuukanuioo Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00Us, TOAO00HBIE GUTYPHI; yMEHUE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
II0IaAb, 00BEM) IIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IMIIOMAgh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOpI{I/IHaTHLII\/'I METOA
JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTL MOAXOAAIIMNA METO s peuicHud 3a/la4r; MIOHUMAaHNC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonnas GpyHkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauOoblIero 1 HauMEHbIIEro 3HaueHus (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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