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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero olmiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHayeH Uit GOpPMHUPOBAHUS Y 00YJAIOMIMXCSl CTATUCTUYECKON 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
W3MEHUYMBOTO MHpPA, paA3BUBACTCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YyIOoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJIEIISX, UCIIOIb3YyEMBbIX
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 sBIseTcs 0a30il i1 OCBOSHHS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpPE UCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[leHTpalibHY!0 dYacTh y4eOHOrOo Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpOBHE BBIJCJIEHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOJUMBIE ISl TOJHOIIEHHOTO OCBOEHUS
MaTepuaga JaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEK]ly 3HAUCHHUSAMU CITyYailHbIX BEIUYMH. BakHyr0 4acTh B 3TOM COepKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIy4YalHBIMU BEIWYMHAMHU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha OINHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHTEIIBHOE HM3YyYEHHE CBSI3U
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIKCAHUE OTOM CBA3M C IOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOIO 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEACHUS W3
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 TAaKMX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep W
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kypca «BeposTHOCTh W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Henemo), B 11 xmacce — 34 waca (1  wac B HEHEIo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HaJ COOBITHSMU: NepecedeHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

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

CoBMecTHOE pachpenesieHHe JIByX Ciy4dalHbIX BeluuuH. HeszaBucumbie
CIy4YaWHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOM CclydaitHOMN
BEJIMUMHBI. MaremMaTHdeckoe OXHUJAaHUE CYMMBbl  CIYYalHBIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcwss uM CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
OonpmMX  4yucen.  BblOOpouHBId  MeTOJ — HccaeAoBaHWil.  BeiOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeesieHus. PaBHOMEpHOE paclpeeseHue W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIHA TIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
NpUBOASIIKE K pactpenenenuto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecCTHble  HAOMIOJEHHMS JABYX  BEIMYMH. BbIOOpOUHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIIEICTBEHHON CBA3bI0. JIMHEWHas perpeccus, METoJ HaWMMEHBIIMX KBaJPaTOB.



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 OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM UIEHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MATEMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPEOOpPa3oBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeDUUUTHl MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
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, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHbIX,
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:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBaThCS, OOCYX IaTh TMPOIECC U PE3yJabTaT padOoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
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;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POopMyIUpOBaTh COOBITHS: MEpEceUeHre, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIOJIB30BATh AHArpaMMbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYyYallHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie 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 TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMNBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHUMBbIEC HUCIBITAHUS, CEpUsl HCIIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrmpeieiicHus, OuHapHas CciydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUpPOBATh IOHATUSMH: COBMECTHOE pPACHpPENEIICHUE [BYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO pacHpeesieHusl IBYX CIydalHBbIX
BEJIMYMH [JIS BBIJICJICHUSI PACIPEACNICHHUS] KaXIOHW BEJIMYMHBI, ONpeaeTeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OXKUJAHUS CIy9ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeniesieHHs) NPU PELIEHUN 3a/1ad, BBIUKCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO PaCIpeIeICHUN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU T'EHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLIEHUBaTh BEPOSATHOCTU COOBITUH M MPOBEPSTH MPOCTEHIIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIbHOMY  PaCIpENEIEHUIO.
OmnepupoBaTh MOHATUSAMH: (PYHKUHS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIHUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeIeICHNUs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJBHOTO PACIHpPEEICHUS;ONPEnesaTh
KO3(PIUIIMEHT JTUHEHHOU KOPPEJSIIIUU, BRIOOPOUHBIA KOADPUIIMEHT KOPPETSAILIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabnbie | Ipakruueckn
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI e padoThl
pecypchl
1 DneMeHTHl Teopuu TpadoB 3
5 CrnyyaiiHble OTBITHI, CIy4aliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBaMU U
3 coOpITusAMU. CIOKEHUE U YMHOKEHUE 5
BEPOATHOCTEH. Y CIIOBHAsI BEPOATHOCTbD.
HezaBucumeblie coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun moce10BaTENbHBIX UCIIBITAHUIH.
5 Ucneiranus bepnymu. CinyyaitHsiii BbIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U pacIIpeIeTICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne i/

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckn
e padoThbl

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3aKkoH 0ONBIIHUX YUCE

DeMeHTH MaTEeMaTHYECKOM CTaTUCTUKH

HenpepbiBHbIE CiTydaliHbIE BEIIMYUHBI
(pactipenenenusi), MokKa3aTeabHOE U
HOPMaJIbHOE pacipeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCXKIY CHy‘I&ﬁHLIMH BCINYHNHaAMH

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
|

JIeKTPOHHbBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

I'pad, cBsa3HEBI rpad, mpencraBieHne
3aJla4M ¢ TOMOIIIBIO Tpada

Crenenb (BaJIeHTHOCTb) BepuIMHbL. [1yTh
B rpade. Llenu u nuKIIbI

I'padsr Ha IockocTH. [epeBo
CIIy4allHOTO KCIIEpUMEHTA

Ciy4aiiHbIe SKCTICPUMEHTBI (OTIBITHI) U
Clly4aiiHble COOBITHS. DJIeMEeHTapHbIE
COOBITUS (MCXOBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

[Tepecedyenue, 00beTMHEHNE MHOKECTB
Y COOBITUMN, TIPOTHBOIIOIOKHBIE
coObITHs. DopMyna CIOKESHHUS
BEPOATHOCTEMN




VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BeposiTHOCTEN. Dopmyna ycioBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHOXKEHHE

9 BepoATHOCTEH. DPopMyJsia yCIOBHOM
BEPOATHOCTH

10 dopmyiia MOIHOIN BEPOATHOCTH

11 ®opmyna baneca. HezaBucumele
COOBITHS

12 KomOuHaTopHOE MPaBUIIO YMHOKEHHUS.
IlepecTanoBku U paxkTopUal

13 Hucno coueranuit. TpeyroiabHUK
[Tackansa

14 ®opmyna ounoma HproToHa
KonTponsnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KOMOMHaTopuka"
bunapHbIi Cly4alHBII OIBIT
(ucmbITaHue), ycrex U Heyava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUN JO IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHHUM 10
MEepBOro ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnynnu

19 Cry4aiiHbli BBIOOP U3 KOHEUHOM




COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM BJICKTPOHHBIX T3,6JII/IL[

21

Cnyyaiinas BenuuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacnpezeneHus

22

Onepanuu HaJ CIy4alHbIMU
BenuuuHaMu. [Ipumeps! pacnpeneneHui.
bunapnas cirydaiiHas BeIu4uHa

23

FCOMeTpI/I‘leCKOC pacipeaciCHuce.
bunomuansHOE pacupeaciiCHUC

24

MaremaTuyecKoe OKUIAHUE CIy4alHOU
BeJIMYMHBI. COBMECTHOE pacipeiesicHue
JBYX CIy4alHbIX BEJIUYHH

25

HesaBucumele cirydailHble BEJIMYUHBI.
CBolicTBa MaTEMATUYECKOTO OXKUAAHHUS.
MaremaTHueckoe oKuanue OuHapHOU
CIIy4alHOM BEIMYHUHBI

26

MaremaTudeckoe 0KHIaHue
TeOMETPUYECKOTO 1 OWHOMHATLHOTO
pacrpeneeHnn

27

Jlucniepcust M CTaHAAPTHOE OTKJIIOHEHUE

28

Jucnepcust OuHapHOU CitydaiHOM
BeMYUHbL. CBOMCTBA JUCIIEPCHH

29

MarteMaTuueckoe OXXHAaHUC
MMPOU3BCACHUSA U NJUCIICPCUA CYMMBI
HE3aBUCHUMBIX CHy‘IaP'IHBIX BEJINYNH




[[chepcml OMHOMHUAJILHOI'O

30 pacnpenenenus. [Ipaktudeckas padota ¢ 1
WCIIOJIb30BAHUEM SJICKTPOHHBIX TaOIIUI]
Jlucriepcusi M CTaHJAPTHOE OTKIIOHEHUE

31 TE€OMETPHYECKOTO PACIIPEIICIICHUS. . 1
[TpakTuyeckas pabora c
WCIIOJIH30BAHUEM SJICKTPOHHBIX TaOIIUI]

32 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN 1
Kontponbnas padota No2: "VcnbiTanus

33 bepuymu. CnyvaiiHble BETHYNHBI U 1
pacrnpeneneHus"

34 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencro YeoOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepnymu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Br16opouHbIii METO icCNeOBaHUM

IIpakTryeckas paboTa ¢ UCIOJIB30BAHUEM
3JIEKTPOHHBIX TAOIHUI]

I'enepasibHast COBOKYITHOCTb U CiIy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CpeHETo U
JUCTIEPCUU TEHEPATILHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['eHepanbHast COBOKYITHOCTD U CiTy4ailHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLleHKa CpEHETO U
JUCIIEPCUU TEHEPATIbHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 1O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3YYEHHBIX pacrpeaesieHui

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3Y4YEHHBIX pacIpeaciICHAN

11

[IpakTrueckas paboTa ¢ HCIOIB30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

12

[Tpumepbl HENIPEPHIBHBIX CIIyYalHbBIX
BeNMYUH. OYHKIUS TIIIOTHOCTH
BEPOATHOCTH

13

PaBHOMepHOe pacnipenenenue. [Ipumepst
3a/1a4, IPUBOASIINX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUsIM

14

qDYHKI_II/I}I IJIOTHOCTHU BEPOATHOCTHU
IOKa3aTCJIbHOTO paclpCACICHU A

15

qDYHKHI/Iﬂ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O PAaCIIpCACIICHUA

16

ITocnemoBaTeIbHOCTE OTMHOYHBIX
He3aBHCUMBIX coObITHH. [Iprmep 3anaun,
puBOAALIEH K pacnpenenenuto [Iyaccona

17

[IpakTrueckas paboTa C HCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

18

KoBapuanus 1ByX ciiydailHbIX BEIUYHH.
Koaddunment xoppensuuu




19

CoBMecTHBIE Ha6J'IIO,Z[eHI/IH JABYX BCJIIMYUH

20 Bri6opounsliii K03 huueHT Koppensum

21 Paznuuue Mex1y TMHEHHON CBS3BIO U
MIPUYHUHHO-CJIEICTBEHHO CBS3bIO

22 Jluneiinas perpeccus

93 [TpakTudeckasi paboTa ¢ UCIOJIB30BAHUEM
ANEKTPOHHBIX TAOJIHII
[IpeacrasieHune 1aHHBIX C TOMOIIIBIO

24 Ta0JINI U TUArPaMM, OITHCATEIbHAS
CTaTUCTHKA

o5 OnBITHI ¢ pAaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

26 Brruucienue BepoITHOCTEH COOBITHH C
puMeHeHneM hopmy
Brruncnenmne BeposiTHOCTEH COOBITUI C

97 MIPUMEHEHHEM T'paUUECKUX METO/I0B:
KOOpAMHATHAs NpsiMasi, 1IePEBO,
nuarpaMmma Jitnepa

28 Crny4daiiHble BETUYUHBI U pacipeieNeHus

29 MaremaTH4ecKoe OKHUIAHUE CIyYalHON
BEJIMYUHBI

30 MaremaTH4ecKoe OKHUIAHUE CIyYaiHOM
BEJIMYUHBI

31 KonrtponsHas pabdora: "BeposTHOCTb 1
CTaTUCTUKA"

39 Brruncnenmne BeposiTHOCTEH COOBITUI C

npUMeHeHHeM (GopMyIl U TpapuuecKux




METOJIOB

Brruuciienue BeposTHOCTEH cOOBITHI C

33 npuMeHeHHeM (opMyIl U TpapuuecKux 1
METO/IOB
CiyuaifHble BEIMYMHBI H PACTIPEIICIICHHS.
34 MareMatnueckoe 0KMIaHHUE CIyd4aliHON 1
BEJINYMHBI
OBLIEE KOJIMYECTBO YACOB 10 34

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BeposTHOCTEN M CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBarh  MOHATHUAMHU:  CpeAHee  apudmMerHyeckoe, MeIHaHa,
' HauOoJblIee, HAMMEHbILIEE 3HAYCHHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIIYYalHBII SKCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, 3JIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ) CIYyYaiiHOTO
6.3 OMNbITa; HAXOJUTb BEPOSATHOCTH B ONbITAX C PaBHOBO3MO>KHBIMU
Clly4yailHBIMHM COOBITUSIMHU, HAXOUTh U CPAaBHUBATh BEPOSITHOCTU COOBITHI B
U3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomute u ¢dopmynupoBath cOOBITHS: TIepecedeHHEe U OObEIHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOIOKHOE JIAHHOMY COOBITHIO;
' M0JIb30BaThCA AUarpaMMamMu Difsiepa U GOpMyIoi CloKeHHs BEpOSITHOCTEH
IIPY pELICHNN 33124
OnepupoBaTh NOHIATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IPaBUJIA YMHOMKEHHUS, C ITOMOLIBIO
JiepeBa CIIy4aliHOT O OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATHAMH: HCIBITAHUE, HE3aBHCHUMBIE HCIBITAHUS, CEPHS
6.7 UCIBITaHUHN, yCIEX W HeyJayda; HaXOJUTh BEPOSTHOCTU COOBITUN B Cepuu
' HE3aBHCHUMBIX HCIIBITAHUM [0 TEpPBOr0 Yyclexa, HaXOJUTh BEPOSTHOCTU
cOOBITUH B cepuu UctbITanuil bepHysn
6.8 OnepupoBaTb  MOHATHAMM:  CllydailHas  BEIWYMHA, paclpeaciieHue
' BEPOSTHOCTEH, TuarpaMmma pacipeeeHus
11 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIIydallHOM  BEJIMYMHBIIIO

pacnpeieNIeHUIo WK ¢ TOMOUIBbIO AUAarpaMM




OHepI/IpOBaTB IHHOHATHUEM MaAaTEMATHYCCKOI'O OXUJaHUA, IIpUBOJUTDH
IIPUMEPEI TOI'0, Kak IMPUMCHACTCA MaTEMaTHYCCKOC OXHUAAHUEC CHy‘I&fIHOﬁ

52 BEJIMYUHBI, HAXOAUTh MaTEMaTHYECKOE OXHJIAHHE 1O JaHHOMY
pacrpeieICHUI0

5.3 Nwmetpb npencraBieHue o 3aK0HE OOJIBITUX YHCETT

5.4 Nmets npeacrasiaeHue 0 HOPMaJIbHOM PaCHpeAcIICHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeOpI/Ifl BepOHTHOCTeﬁ Hn CTaTUCTHKA

6.1

[IpencraBieHne TaHHBIX C MOMOIIBIO Ta0buuil u auarpamMm. CpeaHee apuMeTHuIecKoe,
MeJMaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHUs, pa3Max, AUCIIEPCHs] U CTaHIaPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyJaiiHble SKCIIEpUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxonpl). BeposSTHOCTH Cy4ailHOrO COOBITHS. BIM30CTh YacTOTBIM BEPOSTHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanun  Haj COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, MPOTHUBOIOJIOKHBIC
coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BEpOATHOCTEH

6.4

VcnoBHass  BEpOATHOCTb.  YMHOXKEHHE  BEpOsATHOCTEH. JlepeBo  cirydailHOro
sKcriepuMenTa. Gopmyra MoJHOM BepoATHOCTU. HezaBucumbIie COOBITHS

6.5

KomOunatopHoe mnpasBuno ymHoxeHus. [lepectaHoBkn u dakropuan. Ywucio
couetanuil. Tpeyronpauk Ilackans. @opmyna bunoma HeroTona

6.6

bunapHblii crnyuaiiHblii ombIT (MCHBITaHUE), ycnmex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCHBITaHMM 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyuun

6.7

CnyqaﬁHaﬂ BCJIIMYMHA. PaCHpeI[eJ'ICHI/IC BCPOHTHOCTCﬁ. I[I/Ial"paMMa pacupeaciICHUs.
HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMETPUUCCKOCHU OMHOMHAIIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Teopus BEpOsSTHOCTEN U CTATHCTHKA

5.1

UucnoBble XapaKTEpUCTUKH CIIyYallHbIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUe,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mprUMeHEeHUsT MaTeMaTU4eCcKOro
OKMJIaHUS, B TOM YHCJIE B 337a4yax W3 MOBCEAHEBHOM XHU3HU. Maremaruueckoe
OXHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTHYeCKOe OXHIAHUE CYMMBI
CIIy4alHbIX BeIMYMH. MaTeMaTHuecKoe 0’KUJIaHue U JUCTePCUsi TEOMETPUUECKOTo U
OMHOMHAIBHOTO paCIpeACIICHUM

5.2

3akoH OOJIBIIMX YHUCENl M €ro poiib B Hayke, MpHUpoje U olbmecTBe. BbiOopouHbIii
METOJI CCIICNOBAaHNHI




5.3

[Ipumepbl  HENMpEpPHIBHBIX  CIy4YaHbIX  BedW4yMH. [loHsATHE O MJIOTHOCTU
pacnpenenenus. 3aaauu, NPUBOAAIIUE K HOpMaJIbHOMY pacnpezaeneHuto. [lonstue o
HOpPMaJIbHOM pacrpeiesieHuu




MMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTATaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHUSA o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ady;
yMEeHHE (QOpMYyJIUPOBAaTH U ONEPUPOBATh IOHATHUAMU: OIPENEICHUE,
aKCcMoMa, TeopeMa, CJEJICTBUE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeJbCTBO,
PaBHOCWIIbHBIE (POPMYIHPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOIOJIOXKHOE YTBEP)KICHHUE, NMPUBOJUTH NPUMEPHl U
KOHTpPIIPUMEPBI, HCIOJIb30BaTh METOJ| MaTeMaTHYEeCKONW HHIYKIUY;
IIPOBOJIUTH J0KA3aTeJIbHBIE PACCYKJICHUS MPU PELICHUU 3a/1a4, OLIEHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PAacCyXJIEHUN; yMEHHE  OINEepUpOBaTh
MOHATUSIMU: MHOKECTBO, IIOJMHOKECTBO, OINEpalMi HaJ MHOXKECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar i
ONMCAaHUs PEATBHBIX MPOLIECCOB U SBICHUN U NPU PELIECHUH 3a/1ad, B TOM
qyclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMM; MCHOIb30BaTh Ipadbl npu

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATHUSAMH: HATypajdbHOE YHCIO, LEI0€ YHCIIO,
CTETIeHb C IIeTIBIM MTOKa3aTesieM, KOpeHb HATYpaJbHOW CTENICHH, CTEIICHD C
palnMoHaNbHBIM TTOKa3aTelieM, CTENEHb C JICHCTBUTENBHBIM MOKa3aTeseM,
norapudM dUYHCIA, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIHHOTO YHCIIA,
OCTaTOK IO MOJIYJI0, PAalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXKECTBA HATYPaJbHBIX, WENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCeNT, YMEHHE MCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeTUTeNTh W HauMeHbIlee oOIee KpaTHoe, anropuT™M EBkimma mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3ULIMOHHBIMH CHCTEMaMHU
CUHUCIICHUS; YMCHHE BBHIIIOJHATH BHIYMCIICHUE 3HAUCHUH U TpeoOpa3oBaHms
BBIPQXEHUI CO CTemeHsMH M Jiorapudmamu, rnpeodpa3zoBaHus IpoOHO-

palMOHAJbHBIX  BBIPQKEHUW; yMEHHUE  ONEpPUPOBATH  MOHATHUSIMHU:

IoCICa10BAaTCIIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBAIOIasi TEOMETPUYECKas MPOrPecCus;
YMEHHUE 3aJlaBaTh IIOCJICIOBATEILHOCTH, B TOM WYHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYI; YMEHHE ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YUCJIO, CONPsDKEHHBIC KOMIUIGKCHBIC YHCIA, MOAYJIb W apryMEHT
KOMIUICKCHOTO ~ 4Ymclia, (opMa  3amuCH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeEThb
MPOU3BOJIUTE apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOJUTH MIPUMEPHI UCIOIB30BAHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuna 2X2 u  3%3, omnpeneiauTeslb  MaTpUIIbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

YMeHue OIICPHUPOBATL IOHATHAMHU: PAHMOHAJIBHBIC, HPpPAllHOHAJIbLHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, HorapmbMqucxne, TPUTOHOMCTPHYCCKUC
YpaBHCHHSI W  HEPAaBCHCTBA, HX CHUCTEMbI; YMCHHUC OICpHUPOBATH
INOHATHUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB W CUCTEM; YMCHHC PpCUIATb YpPAaBHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbBI C IIAPaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JId PCIICHUA MATCMATHYCCKUX

3ala4v U1 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QYHKIMS, YETHOCTh (YHKIHH,
MEePUOJUYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIUHM, HauOoJblllee W HAaUMEHbIIee 3HAuCHUs
(GYHKIIMM Ha TPOMEXYTKEe, HEeTpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢GbyHKIMHU, TIepBas UM BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nuecKuif CMBICI TPOU3BOJHON, MEpBOOOpa3zHas, OIpeneIEHHbIN
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl Tpaduka (YHKIHUH; YMEHHE
BBIUUCIATh  MPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YacCTHOIO U
KOMIO3ULMHU (DYHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMM; YMEHUE HAaXOJUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOIb30BaTh MPOU3BOJIHYIO Uil HCCIEA0BaHUS (DYHKIIMIA,
HaxXOAWUTh HauOoJIbIIME M HAUMEHbIINE 3HA4YeHUs (YHKIMH; CTPOUTh
rpadMKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM ammapara MaTeMaTH4ecKOTo
aHalu3a; MPUMEHATh MPOU3BOJAHYIO JJI HAXO0XKJIEHHsS HAaWIy4dlIero

peuicHrd B MNPUKIAAHBIX, B TOM YHCJIC COLMUAIBHO-9KOHOMHWYCCKUX H




(u3HUeCKUX 3aJa4ax; HAXOJUTh IUIOMAIN U 00BbEMBI QUTYP C TIOMOIIBIO
WHTErpaja; MPUBOAWTH NPUMEPhl MaTEMAaTHYECKOTO MOICITHPOBAHUS C

MOMOIIBI0 AU depeHIINATHHBIX YPABHCHHIA

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (yHKUNS,
KoMIo3unusl (pyHKUWH, JIuHEWHas GYHKOUS, KBaJpaTHUHAs QYHKIHA,
panmoHanbHast (QYHKUUS, CTerneHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHas U
aorapumuueckasi (yHKIHUU; yMEHHE CTPOUTh TpapUKH HM3yYSHHBIX
GyHKIUH,  BBINONHATH  mpeoOpa3oBaHus  TpadukoB  (PyHKIMIA,
WCIOJIb30BATh TPAPUKH IS W3YYEHHUS TPOILECCOB U 3aBUCHUMOCTEH, TPHU
pelIeHnH 3aiad U3 JPYrux ydeOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KHU3HH, BBIpAKATh (OPMYIaMH 3aBHCHMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMU JUIS pElIeHUs ypaBHEHUH,
HEpaBeHCTB M 3a7ad C MapaMeTpaMH; H300pakaTb Ha KOOPAWHATHON

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIyT, HAJOTH, 3a/la4d U3 00JacTH yNpaBlIeHUs JUYHBIMU U CEMEHHBIMU
(MHaHCaAMM); COCTaBJISATh BBIPAXKEHHS, ypaBHEHHsS, HEPAaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEINOBATh IOJIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJCIUPOBATH
peanbHBlE CUTyallMM Ha S3bIKE MAaTE€MAaTHKHU; COCTaBIISATH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHUPOBATh NOJTYUECHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATHUSMU: CpelHee apudMeTHYecKoe, MeIraHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAUEHHUs, pa3Max, TUCIIEPCHUsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0oOpa; YMEHUE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaINIO, TPEICTABICHHYIO B TaOJMIIaX, HA AUarpammax, rpadukax,
OTPaXKaIoIyI0 CBOICTBA peajbHBIX MPOLIECCOB U SBJICHU; MPEACTaBIATh
“HpOpMANUIO C TIOMOIIBID TaONWII W JUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKkux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpadUuecKu MUCCIEI0BaTh COBMECTHbBIE

HAOJIOACHNUS C TIOMOIIIBIO TUarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT W CIy4alHOE




COOBITHE, BEPOSATHOCTh CIIYYaHHOTO COOBITHS; yMEHHUE BBIYHUCISATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TPaQHUUECKUX METOJIOB; TNPUMEHATH
(GOpMyIIBI  CHOXEHHS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYIy IOJHON
BeposTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMHU: ~ CIIydaiiHas BEIIMYHMHA, pPACHpPEICIICHUE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXHJIaHWUe, JUCIEPCHs W CTAHIAPTHOE OTKIOHCHUE
CIIy4aiiHOM  BeNMWYWHBL, (YHKIUU pacupefciieHuss W  IUIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTEIbHOTO U HOPMAJIBHOTO PACIPEICIICHUI; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN JUIS PEUICHHS 3a/1a4;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BEIOOPOUHBIX
WCCIICIOBAaHWM; yYMEHUE TIPUBOJUTH TPUMEPHI MPOSBIICHUS 3aKOHA
OOJIBIIMX YHUCET B MPUPOJHBIX W OOLICCTBEHHBIX SIBJICHUSAX, yMCHUE
OTIEPUPOBATH MOHATHUSIMU: COYETAHUE, MEPECTAHOBKA, YMCIIO COYCTAHUH,
YHCIO  TEPeCTaHOBOK;, OwHOM  HbIOTOHA;  yMeHWE  NPUMEHATH
KOMOMHATOpHBIE (DAKTHI U PACCYKACHHS U PEHICHHUS 3a7ad; OlCHUBATH
BEPOSTHOCTH PEATBHBIX COOBITHII; COCTABISATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHUSAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYHMHA YIJIa, IFIOCKUM yroj, ABYTrpaHHbIN
yroJi, TPEXTPAHHBIN yroJl, CKPEeIIUBAIOIIKECcs MpsMble, NapaJUIeIbHOCTD U
NEPIEHIUKYJIAPHOCTh MPSMBIX M IUIOCKOCTEHM, Yrojl MEXIy HpsIMBIMH,
yroin MexAy NpAMOH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTSMH,
paccTossHuE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSMBIMH,
paccTosiHue MeXAY IUIOCKOCTSMHU; YMEHHE HCIONb30BaTh IPU pPELICHUH
3aa4 U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OIICHHUBATh
pa3Mepbl OOBEKTOB OKpPYXKAlOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYecKHe
MOJIETM C IOMOULIBK0 TE€OMETPUYECKMX IOHATHA W BEJIWYUH, DPEIIATh

CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBarh MOHATUSAMU: IUIOWEAAb GUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPaBUIbHBI MHOTOTPaHHHUK, CEYEHHME MHOIOIPAaHHUKA,
KyO, mnapajenenunes, OpuU3Ma, NOUpamMuaa, (GUIypa U IOBEPXHOCTb
BpallleHHs, [UIUHIP, KOHYyC, map, chepa, miomans cdepsl, IMIOMIATL
MIOBEPXHOCTU MNUPAaMUAbI, NPHU3MBI, KOHYCa, LWIMHIpPA, 00BEM KyOa,

IPSIMOYTOJIBHOTO ~ IapaJuleenunena, NOupamMuibl, I[PU3MblL, LWIMHIPA,




KOHyca, 1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHUS KOHYca U LWIMHIpA,
MapajyieJbHbIE OCH WJIM OCHOBAHHWIO, CEUYEHHE IIapa, IUIOCKOCTbh,
Kacaromascs cdepbl, IWIMHApPA, KOHYCA; YMEHHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTHU
BpAIlIEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHBHO
(bopMyIHpOBaTH ONpEeNICHHUs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBepraTb HX; YyMEHHE TNPOBOAUTH KiIacCHPUKAUO (GUryp M0
pa3NUYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOIUMBIE JIOTIOJIHHUTEIBHBIC

IIOCTPOCHUA
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YMeHue onepupoBaTh IMOHATHSIMH: JBWXKCHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MoA0OMs, TOAO00HBIE (GUTYPBI; yMEHUE
pacro3HaBaTh paBHBIC U MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh TEOMETPHUCCKUE OTHOILICHHS TIPH
pelIeHn: 3aJiad; HaXOJWUTh T'C€OMETPHUYSCKHE BEIWYHMHBI (JUTMHA, YTOJI,
Ionaab, 006EM) MpU PEUIeHUH 33734 U3 JPYTUX y4eOHBIX MPEAMETOB U
W3 peajbHOW J>KU3HM, YMEHHUE BBIYUCIATH TCOMETPHUYSCKUE BEITUIHHBI
(nmuHa, yroy, TMIIOMAAh, OOBEM, IUIOMIAAL TOBEPXHOCTH), HUCHOIB3YS
M3YYCHHBIE (OPMYJBI M METOABI, B TOM YHUCIIE: TUIOMIAJb MOBEPXHOCTH
MUpaMUbI, TPU3MBI, KOHYyCa, HWIMHIpA, MJIOHaab cdepsl; 00bEM Kyda,
MPSIMOYTOJIBHOTO ~ MapajuIeNeIuIeia, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, apa; YMCHHUEC HAXOJAUTb OTHOLICHUEC 00BEMOB HO,[[O6HLIX (I)I/Il" Yp
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YMeHue ornepupoBaTh NOHATHSIMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT,
BEKTOpP, KOOPJAWHATHI TOYKH, KOOPJMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HA 4YHUCIO, Pa3liOKeHHWE BEKTOpa Mo Oas3ucy,
CKaJSIpHOE TMPOU3BEACHHE, BEKTOPHOE IMPOU3BENIEHUE, Yol MEXIY
BEKTOPaMH; YMEHHUE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]

JJId pEIICHUA TrCOMCTPUYCCKUX 3aJad 1 3a1a4 JPYTrux y‘-Ie6HBIX npeaMEToOB
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YMeHne BeIOMpaTh MOAXOAIINNA METOJT IJIsl PEIISHUs 3a]]a4H; TOHUMaHue
3HAYUMOCTH MATEMATHKU B H3YyUYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pAclO3HaBaTh IHPOSBICHHE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucna v BEIYHACICHUS

11 Harypanbhblie u nenble yncna. [Ipu3Haku 1eIMMOCTH IETBIX YHCel

12 Panmonanbupie umcna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOHM, IPOLEHTEHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOU crereHH. JleicTBus ¢ apudmMeTndecKuMu
' KOPHSMHU HAaTypaJbHOM CTETIEHH

14 Cremniens c 11ebIM mokaszaresieM. CTerneHb ¢ palioHaIbHBIM MoKa3zarteneM. CBoWCTBa
' CTETICHU

15 CuHyCc, KOCHHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m uncna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI

HevictButenbHple  4Yucia. Apu@MmeTHYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmx€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppaiioHaibHble ypaBHEHHSI

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKHE YpaBHEHUS

2.5 Llenbie u 1poOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpAaBEHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHE HEPABEHCTBA

2.8 TpuroHoMeTpHUUYeCKrEe HEPABEHCTBA

2.9 CHcTeMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUIbI




OyHKIUYU U TpapUKU

Oynaknus, cnocoObl 3amanust Gyaknuu. ['padux ¢yHknmu. BzammHO oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKunU. [lepuoanyeckue GyHKIUN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkimu.
3. [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGombinee W HauMeHblIee 3HAYCHHE
(GYHKLNHU HAa IPOMEXKYTKE
33 Crenennass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUs [TOCIEN0BATENBHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro ananmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 AKCTpeMyMbl. Haxoxmenne HanOOJBIIEr0 W HAMMEHBINEro 3HAYeHUs (YHKIWU Ha
OTpe3Ke
4.3 [TepsooGpasnast. Murerpain
5 MHoxecTBa U JIOTHKa
5.1 MHOkecTBO, Onepanu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE U CTAaTUCTUKA
6.1 OrmcaresibHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 Ceomerpus
7.1 duUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS




7.5

KoopauHatsl 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. AnreOpa 1 Hadajia MaTeMaTudeckoro ananusa; 10 kimacc. yriayOneHHoe
obyuyenne Mep3isk A.I'., Homuposckuii /I.A., [Tonsakos B.M.; mox pegaxumeii Ilogonasckoro
B.E. O0mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCThIO M3natensckuit nentp «BEHTAHA-
['PA®y»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

Maremaruka. AnreOpa 1 Hadajia MaTeMaTUYecKoro ananu3a; 11 kimacc. yriayOneHHoe
obyuyenne Mepaisik A.I'., Homuposckwuii [I.A., [Tonskos B.M.; mon pegakmmeii Ilogomasckoro
B.E. O6miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO M3aaTenbekuii ientp «BEHTAHA -
I'PA®y»; AxunonepHoe obmectBo «HM3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Martemartuka. AnreOpa 1 Havyajia MaTeMatuyeckoro ananusa; 10, 11 knace. yrimyonenHoe
obyuenue Mepansik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox pemxakiueit
[Tononsckoro B.E.. — M.: IIpocsemienue, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Pemenne JIEMO EI'3-2026-nipodwite u JIEMO EI'D3-2026-6a3a
https://ege314.ru/demonstratsionnye-varianty-ege-profilnyj-uroven/demonstratsionnyy-
variant-ege-2022-matematika-profilnyy-uroven/

2. BapuaHTbl Tp€HUPOBOYHBIX U JuarHoctudeckux pador CTAIATPAJL
TpenupoBoYHBIE 3a1aHUs IO OCHOBHBIM TemaM 10-11 kitacca
https://math100.ru/demo-variant-profilnogo-ege-po-matematike-2022/

3. BapuaHThI 111 TPEHUPOBKHU

https://alexlarin.net/ege/2025/ma_demo_2025 p.html

4. CoBetbl TeM, KTO cobupaetcs cnaBath EI'D, u pa3bsicHEeHUs 10 BCEM BOIIpoOcaM,
cBsizanHbIM ¢ EI'D
https://blog.maximumtest.ru/post/profilnyj-ege-po-matematike-chto-nuzhno-znat.html
5. becrinatHelif TecT o nMpopoprueHTAITUH
https://lancmanschool.ru/vocational-guidance/online-test/


https://ege314.ru/demonstratsionnye-varianty-ege-profilnyj-uroven/demonstratsionnyy-variant-ege-2022-matematika-profilnyy-uroven/
https://ege314.ru/demonstratsionnye-varianty-ege-profilnyj-uroven/demonstratsionnyy-variant-ege-2022-matematika-profilnyy-uroven/
https://math100.ru/demo-variant-profilnogo-ege-po-matematike-2022/
https://alexlarin.net/ege/2025/ma_demo_2025_p.html
https://blog.maximumtest.ru/post/profilnyj-ege-po-matematike-chto-nuzhno-znat.html
https://lancmanschool.ru/vocational-guidance/online-test/
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