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HOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
W3MEHYMBOTO MHpA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrate y 00yyaromuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTUUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUSA  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHanu3a OONBIIMX JaHHBIX. L[[eHTpalibHYI0 dYacTh y4eOHOrO Kypca 3aHHUMAaeT
o0CyX/IeHHE 3aKOHa OOJBIUX 4YHceNl — (yHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOIIIETO MaTeMaTHIeCKy10 (hopMalIu3aluio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIC
coniepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «Ciy4yalHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUeOHBIX
KYpCOB.

Conepxanve mmaNH «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXK]ly 3HAUCHHUSMHU CITy4YallHbIX BEJIUYHMH. BakHYI0 4acTh B 3TOM COEpKATEIbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
U3Y4YEHUU CITyYalHBIX SBJICHUN C IOMOILBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yIiIyOJ€HHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kmacce — 34 yaca (1 uac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BeposTHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX wucnblTaHuWd bepHymnu. CrydaifHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIIy4aillHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMIAHUS
(cTpaxoBaHue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW CclydalHOMN
BEJIMYMHBI. MaremMaTudyeckoe  OXKHUJIAHUE CYMMBbl  CJIYyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIyyaiHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrnpeeneHus.



11 KIIACC

HepaBenctBo YeOniméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akon
OonbIIMX  4ucesl. BbpIOOpOuYHBIE  MeTOon — ucciaeaoBaHuil.  BwiGopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YUYEHHBIX PACTIPEICIICHAN.

HenpepbiBHble ciy4aliHble BelW4YuHBL. [Ipumeppl. DyHKIUS IIIOTHOCTH
BEPOSAATHOCTU pacmnpenesicHus. PaBHOMepHOE pachpeleneHue M €ro CBOWMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PacIpeAeICHUIO. 3a1auu, MPUBOIAILINE K
HOPMaJIbHOMY pacrpeaeneHuro. OyHKIHA IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTU BEPOSTHOCTH HOPMAJIBLHOTO
pacupeneneHus. OyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBbHOI'O PaCIIpeICIICHUS.

[TocnenoBareTbHOCTh ~ OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajmauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEnRHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpPOUYHBII
kKodhuimeHT xoppensiuu. Paznuyne MexIy JMHEWMHOW CBA3BI0O U MPUYMHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTHUYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayIuTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1enb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOO/JIHO OIEPUPOBATh MOHATUSMH: CIIYyYalHBIM OSKCIEPUMEHT (OIIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOUTh U (HOPMYIHPOBATH
COOBITHSI:  TEepeceueHue, OO0beAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTHUBOMOJIOKHOE JAHHOMY, MCIIOJIB30BaTh AUarpaMmbl Diliepa, KOOPAUHATHYIO
IPSAMYIO JIJISl PEIICHUsI 3a]1ad, TI0JIb30BaThCs (DOPMYJIION CIOKEHUS BEPOATHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAasi  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIBIO MpaBWIa YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJy IOJHOW BEPOSITHOCTH, (HOpMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI O (opmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TMEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOJAHO ONEPUPOBATh NMOHATHUAMU: OMHAPHBIHI
CIIy4alHbII ONBIT (MCHBITAHUE), yCIEX WU HeyJada, HE3aBUCUMBIE HCHbITAHUS,
cepHsl UCHBITAHWM, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIEXa, B CEPUM HCIBITAaHUW bepHyuM, B ONBITE, CBA3AHHOM CO
CJIy4aliHbIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMa paclpefesieHus, OuHapHas cllydailHas BEJIMYHWHA,
reOMETPUUYECKOE, OMHOMHAIIBHOE PaclpeeiICHUE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydalHBbIX
BEJIMYUH [UIS BBIJCICHUS PACIpPEACIICHAs KaKJIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYailHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTrO OKUIAHUs CIyYallHOW BEJIMUYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYECKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

CcBOOO/IHO ONEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipenenieHds) MPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YSCh NU3yUYEHHBIMU PaCIpEIEICHUSIMU;

OPUBOANUTH  MPUMEPBl  334ay, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOIO paclpeIeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

ONpenensaTh  KO3(PPUIMEHT  JTUHEHHOM  KOppPEeSUH,  BBHIOOPOUYHBIN
KO3 hULIMEHT KOPPEIISALIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/m Kourposbuble IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 DneMeHTH Teopun rpados 3 https://m.edsoo.ru/Y6UOW6020
C i i 0
5 JTy4aiHbIE OIBITHI, CJ'I}:‘IaI/IHLIe COOBITHUS 3 httos://m.edsoo.ru/Y 5SOE1D2T
U BEPOSITHOCTU COOBITHI
Omneparuu HaJ MHOKECTBAMHU U
0 .
3 CODBITIIINI E:HO)KGHHG  YMHONCHHE 5 https://m.edsoo.ru/Q4WOFOH3|
BEPOSTHOCTEH. Y CIIOBHAsI BEPOSITHOCTb.
He3zaBucumeble coObITUs
4 DneMeHThl KOMOMHATOPUKHU 4 1 https://m.edsoo.ru/K3K9W7A8A
Cepuu nocienoBaTeNbHBIX UCIIBITAHUH.
5 Wcnerranns bepryum. CiyuaiiHbli 5 https://m.eds00.ru/X2S9C2W70
BBIOOp M3 KOHEYHOH COBOKYITHOCTH
6 CrnyualiHble BEIMUUHBI U PACTIPENETICHUS 14 1 https://m.eds00.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I10 34 9 0
[TPOI'PAMME



https://m.edsoo.ru/Y6U0W6O2O
https://m.edsoo.ru/Y5S0E1D2T
https://m.edsoo.ru/Q4W0F0H3I
https://m.edsoo.ru/K3K9W7A8A
https://m.edsoo.ru/X2S9C2W7O
https://m.edsoo.ru/G2A3V7W2L

11 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TEM duekTpoHHbIe (LM POBbLIE)
Ne i/m Konrpoubnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
3aKoH OOJBIINX YHCET https://m.edsoo.ru/KOY1B6R30
DJIEMEHTBI MaTEMAaTUYECKON CTATUCTUKU https://m.edsoo.ru/HSL8H5R6R
HenpepsiBHBIE CllydaliHbIE BETMYHHBI
(pactipeenienusi), oka3aTesIbHOE U 4 https://m.edsoo.ru/L6M9H3L9E
HOPMAaJIbHOE pacrpeeeHust
Pacnpenenenue Ilyaccona https://m.edsoo.ru/X7U8Z3H9P
CBs13b MeX1y ClTy4allHBIMH BEJTMYMHAMHU https://m.edsoo.ru/L2S3Z3Y8R
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI 11 1 https://m.edsoo.ru/0O1V9B5L1Z
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOI'PAMME



https://m.edsoo.ru/K0Y1B6R3O
https://m.edsoo.ru/H5L8H5R6R
https://m.edsoo.ru/L6M9H3L9E
https://m.edsoo.ru/X7U8Z3H9P
https://m.edsoo.ru/L2S3Z3Y8R
https://m.edsoo.ru/O1V9B5L1Z

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne i/ Tema ypoka

I'pad, cBa3HBI rpad, npeacTaBieHUe 3a/1a4u ¢ IOMOLIbIO rpada
Crenenb (BasieHTHOCTB) BepiuHbL. [TyTh B rpade. Llenn u mukiisn
I'padwr Ha mocKoCcTH. [lepeBo ciy4aifHOro SKCIeprUMEHTa

4 Cry4aiinble SKCTIEpUMEHTHI (OIBITHI) M CITy4aliHbIE COOBITHSL.
DnemMeHTapHbIe COOBITUS (MCXOIbI)

5 BepositHOCTh cityuaitHOTO COOBITHS. BEposiTHOCTH COOBITHIA B OIBITaX €
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5 BeposiTHOCTB cityyaiiHOTO coObITHS. BeposiTHOCTH COOBITHI B ONBITAX €
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMU COOBITUSMU

7 [epeceuenue, 00beTMHEHNE MHOKECTB M COOBITHH, IIPOTUBOIIOJIOKHBIC
coObITHs. DOpMYITa CII0KEHUS BEPOSITHOCTEH

8 VYcnoBHas BEpOSTHOCTb. Y MHOKEHUE BeposiTHOCTEN. DopMyJia yCII0BHON
BEPOATHOCTH

9 YcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEpOsiTHOCTEW. DOpMyIia yCIIOBHON
BEPOATHOCTH

10 dopmyIia OITHOI BEpOATHOCTH

11 ®opmyina baiteca. He3aBucumblie coObITHS

12 Komb6unaropaoe npasusno ymHoxeHus. [lepectanoBku U pakTopuain

13 Uucno couerannii. Tpeyronbuuk Iackans

14 ®opmyna ounoma HproToHa

15 KonTponbnas padorta Nel: "I'padbl, BepoSITHOCTH, MHOXKECTBA,
KOMOMHaTopHka"
bunapHbIi ciy4aiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U HEYAAUa.

16 HezaBucumsble ucnbitanvst. Cepusi HE3aBUCHMBIX UCIIBITAHUH /10 IEPBOTO
ycrexa

17 Ceprs HE3aBUCHMBIX UCIIBITAHUM 10 IEPBOTO yCIlexa

18 Cepus HE3aBUCUMBIX UCTIBITAaHUHN bepHym

19 Cryyaiinblii BEIOOp M3 KOHEYHOH COBOKYIMHOCTH

20 [TpakTdeckast paboTa ¢ HCIIOJIb30BAHUEM JICKTPOHHBIX TAOJIHI

21 Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTell. [luarpamma
pacnpeneneHus

99 Onepanuu HaJ CIydailHBIMU BeMurHamMu. [IpuMepsl pactipeeneHuid.

bunaphas ciiyyailiHas BeTu4rMHa




23

I'eomerpuueckoe pacnpeneneHue. bunoMuanbHOE pacrpeaesieHue

MaremaTrnueckoe OKHUIaHue CydaitHoi BeanyruHbl. COBMECTHOE

24 pacnpesesieHre ABYX Cly4alHbIX BETHUYNH

o5 HezaBucumsble ciyyalinble BenuuuHbl. CBOMCTBA MaTeMaTHUYECKOIO
oxxujaHus. MaremaTrueckoe OXuaaHnue OMHApHOM Cciy4yailHOW BETHMYHHBI

26 MareMaTHueCcKO€e 0’KUIaHNE TE€OMETPUIECKOT0 1 OMHOMHUAILHOTO
pacrpeneneHuin

27 Jlucniepcus 1 cTaHJapTHOE OTKJIOHEHHE

28 Jlucriepcust OMHApHOM city4aiiHOW BennyuHbl. CBOMCTBA JUCTIEPCUN

29 MatemaTnueckoe OXHIaHue TPOU3BEICHUS U TUCTIEPCUSI CyMMBbI
HE3aBHCHUMBIX CITYyYalHbIX BETUYHH

30 JHucnepcus OuHOMuUanbHOTO pacnpenenenus. [Ipaktuueckas padbora c
WCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

31 Jlucniepcus M CTaHJAPTHOE OTKIOHEHNE T€OMETPUUYECKOTO PaCIPEIeIICHUS.
. [IpakTnueckast paboTa ¢ UCII0JIb30BAHUEM AIEKTPOHHBIX TAOJINLL

32 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUH

33 KonTponbnas padora Ne2: "Ucneitanusa beprymu. CiyyaiiHble BEIUUNHBI
U pacnpeneneHus"

34 O00011IeHIE U CUCTEMATU3AaIUs 3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




11 KJIACC

Ne i/ Tema ypoka

1 HepasenctBo YeoOrimera. Teopema UeOnimeBa. Teopema bepaysiu. 3akon
OOJBIINX YHCET

5 Hepasencto YeOnimena. Teopema UeOnimera. Teopema bepuymm. 3akoH
0OJBIINX YHCET

3 HepasenctBo YeoOnimera. Teopema UeOwimeBa. Teopema bepaysiu. 3akon
0OJBIINX YHCET
Br100po4HBIi METO MCCIIETIOBAHUM

5 [TpakTudeckas paboTa C HCIIOIH30BAHUEM AJICKTPOHHBIX TAOJIHIIT
['enepanbHas COBOKYIHOCTb U Clly4aiiHas BEIOOpKa. 3HAKOMCTBO C

6 BbIOOPOYHBIMH XapakTepucTuKaMu. OLEHKa CpeIHero U AUCIIEPCUn
reHepaibHONH COBOKYIHOCTH C ITOMOIIBIO BEIOOPOUHBIX XapaKTEPUCTHK
['enepanbHasi COBOKYIHOCTb U cily4aiiHasi BbIOOpKa. 3HAKOMCTBO C

7 BbIOOPOYHBIMH XapakTepucTuKaMu. OLeHKa CpeIHero U AUCIIEPCUn
reHepajibHONH COBOKYITHOCTH C ITOMOIIBIO BEIOOPOUHBIX XapaKTEPUCTHK

8 OneHuBaHue BEPOSTHOCTEN COOBITUH IO BEIOOPKE

9 Cratuctuyeckas runoresa. [IpoBepka mpocTeiinx runoTe3 ¢ NOMOILBIO
CBOICTB MU3yUYEHHBIX pacIpeleIcHUN

10 Craructuueckas runoresa. [IpoBepka npocTeHInx runoTes ¢ moMoIIbI0
CBOICTB MU3yUYEHHBIX pacIpeleiIcHUN

11 [IpakTuyeckas paboTta ¢ UCIONIB30BAHUEM IJIEKTPOHHBIX TaOJIHIL

12 [TpruMepbl HeNpepBIBHBIX CIyYalHbIX BeMUYUH. DyHKIMS MIOTHOCTH
BEPOATHOCTH

13 PaBaoMepHoe pactipenenenue. [Ipumeps! 3a1a4, NPUBOAAIIUX K
MO0KAa3aTeIbHOMY U K HOPMaJIbHOMY pacipeeeHUsIM

14 @YHKIMS INIOTHOCTH BEPOSITHOCTH MOKA3aTEIBHOTO PACIPEAEIICHUS

15 DyHKIHS INIOTHOCTHA BEPOSTHOCTH HOPMAJIBHOTO PACIIPEEIICHUS

16 [TocnenoBaTenbHOCTh OJMHOUYHBIX HE3aBUCUMBIX cOObITUH. [TpumMep 3amaun,
npuBosLIel k pactpenenenuto [lyaccona

17 [IpakTuyeckast paboTa ¢ UCIIOIB30BAHUEM JIEKTPOHHBIX TaOJIHIL

18 KoBapuanus nByx ciaydaitsix Benudus. KoaddunmenT koppensuun

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BEJIMYUH

20 Br160opounblif k03¢ GULIHEHT KOppensuuu

21 Paznnune Mex 1y JIMHEWHOU CBA3BIO U IPUYUHHO-CIIEICTBEHHON CBS3bIO

22 Jluneiinas perpeccus

23 [IpakTuyeckast paboTa ¢ UCIIOIB30BAHUEM JICKTPOHHBIX TaOJIHIL




HpeI[CTaBJIGHI/IG JaHHBIX C IOMOIIIBIO TaGHI/II_I " JuarpamMmm, OrmrucarciibHasd

24
CTaTUCTHKA

25 OnbITh C pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

26 Brruncnenue BepostHocTell cOObITHI C TPUMEHEHHEM (HOpMYIT

97 Beruuciienue BeposTHOCTEH COOBITUI C TPUMEHEHHEM I'paprUeCcKuX
METO/IOB: KOOpJIMHATHAs MpsMasi, IepeBo, Auarpamma Diiepa

28 CryyaiiHble BeTMUMHBI U PACHIPEIeICHHS

29 MareMaTHueCcKOe O’KUAaHNE CITyYaifHON BETMUMHBI

30 MaremaTuyecKoe OKUJIaHUE CITy4YaiiHON BETUYHHBI

31 KonTtponpHas padora: "BeposTHocTs U craTHCTUKA"

39 Boruncnenue BepostHocTel cOOBITUH € TpUMEHEHHEM (HOpMy U
rpau4ecKux METOJI0B

33 Brrancnenue BeposiTHOCTEH COOBITHI C IPUMEHEHUEM (POPMYIT U
rpadu4ecKux METOJI0B

34 CrnyyaiiHbple BETMYMHBI M pacnpeaeneHus. MareMaTHuecKoe 0)KuIaHue

CIIy4ailHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOI'PAMMBI

10 KITACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbILIEE 3HAUEHHE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATHAMM: CITydailHbIN HKCHEPUMEHT (OMBIT) U Cly4aifHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (DJIEMEHTApHBIH HCXOM) CIY4YailHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOXKHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4YalHbIX 3KCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth CcOOBITHS: INepecedeHHe M OObeAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOKHOE JAHHOMY COOBITHIO;
' M10JIb30BAThCS JUarpammamu Jisepa u GopMyJIoi CII0KEHUs BEpOSITHOCTEN
IIPU pEIIeHUH 3a1a4
OnepupoBaTh NOHATHAMU: YCIOBHAs BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOAUTh BEPOSTHOCTU C IMOMOILIBIO IMPaBUJIa YMHOXKEHUS, C MOMOIIbIO
JIepeBa CIIy4alHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH pEIICHUH 3a]1a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCHMBbIE HCIIBITAHUS, CEPHs
6.7 UCIBITaHUM, yCIeX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HCIBITAHUH JI0 MEpPBOro ycrexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuu ucnbITanuil beprymm
6.8 OnepupoBaTh  NMOHATUSAMHU:  Clly4dailHas  BEJIIMYMHA,  pacIpesesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbI CpeiHero o01ero o0pasoBanus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIy4alHOH  BEJIMYMHBINO
' pacnpeneseHUI0 UK ¢ IOMOLIbIO AAarpaMM
5.2 OnepupoBaTb MOHATHEM  MAaTEMATUYECKOTO  OXKHMIAHUSA, PUBOIUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIy4allHON
BEIMYUHBI, HAXOAWTb MATEMAaTUYECKOE  OXHUIAHHE 110 JaHHOMY

pacrnpeeNeHuIo
5.3 HmeTsb npencTaBieHne o 3aKoHe OOJIbIINX YHCE
5.4 HmeTs npecTaBiieHne 0 HOpMaibHOM pacrpeaeeHuN

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

Koxa
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBnenne qaHHBIX ¢ MOMOINBIO TabauI 1 Auarpamm. Cpeanee apudmMernaeckoe,
6.1 Me/MaHa, HauOoJblllee U HauMEHbIIee 3HaUCHMs, pa3Max, JAUCIEepCUsl U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Crnyy4aiiHbIe SKCIIEPUMEHTHI (OIBITHI) U CITy4aifHbIE COOBITUS. DIeMEHTapHBIE COOBITHS
6.2 (ucxonbl). BeposTHOCTH ciydaitHOro COOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuil. City4aifHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHIT B OIIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu Haa COOBITUSIMM:  IepecedeHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITus. {narpammsl Diinepa. @opmyra cI0KeHUs: BEpOATHOCTEN
6.4 VYcnoBHas  BEPOATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  CIly4ailHOro
' skcnepuMenTa. @opmyna nmonHoi BeposiTHocTH. HezaBucumblie coObITHS
6.5 Komb6unatopHoe mpaBwio ymHoxeHus. [lepectraHoBku u  Qaxtopuan. Yucio
' couetanuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunapHblli ciydaliHbIl ONBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HMCIBITaHUM a0 TnepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIBITAHUN bepHymimn
6.7 Crnyuaiinas BenuuuHa. PacnpeneneHue BeposTHOCTEH. JlparpaMma pacnpeiesieHusl.
' [Tpumeps! pactipeiesieHUi, B TOM YHCIIE TEOMETPUUECKOSH OMHOMHUAILHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopust BeposTHOCTEN M CTATUCTHKA
51 UucnoBbele XapaKTEPUCTUKU CIy4YaiHBIX BEIMYMH: MAaTEMaTH4YECKOe OXKHMIaHUE,

AUCHICpCUd U CTAHAAPTHOC OTKJIOHCHHUC. HpI/IMepLI MNPUMCHCHUA MATCMATHUYCCKOI'O




OKMJIaHUS, B TOM YHKCJIE B 3aJadyax M3 MOBCEJAHEBHOM >XM3HU. MareMarnyeckoe
OXUJaHHe OMHAPHOM CiIy4aliHON BEeNUYMHBI. MaTeMaTU4YecKoe OKUIAHUE CYyMMBbI
CIIy4aiiHbIX BEJIMYMH. MaTeMaTu4eckoe 0KHIaHue U JUCIIePCUsi TEOMETPUUECKOT0 U
OMHOMUAIBHOTO PacIpe/ieIeHHM

3akoH OONBIIMX YHCEN M €ro poiib B HaykKe, NMpUpojae U olmiecTBe. BriOOpOUHBI

5.2

METO/1 UCCIIEJOBAHUM

[Ipumepbl  HENPEPHIBHBIX  CIy4YalHbIX  BelW4yuH. [loHATHE O IJIOTHOCTH
5.3 pacnpezeneHus. 3aaauy, NPUBOAAIIUE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o

HOPMAaJIbHOM pacipeielieHuu

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OEPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

HpOBepﬂeMLIe TPCGOBaHI/Iﬂ K IIPEIMETHBLIM pe3yjabTaTaM OCBOCHUS

NpoBEpPsieMOro = OCHOBHOI 00pa30BaTe/IbHON NPOrPpaMMBbI CpeHero o41ero
TpeOoBaHus o0pa3oBaHus

Bnagenne MeronamMm J0Kas3aTeNbCTB, AJITOPUTMaMHM pELICHHs 3a/1ad;
yMeHHe (OpMYyJIUPOBATh M ONEPUPOBATh MOHATHUAMU: OIPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NpPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKONM WHIYKIUY;
IIPOBOAMTD J0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTh  PACCyXJCHUW; yMEHHE  OINEepUpOBaTh
MOHSTUSMHM: MHOKECTBO, MOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMHU;
YyMEHHE UCIHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh
U ONMKCHIBATh Tpadbl pa3InYHBIMU CIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pCeICHUHA 3a1a1

YMenue OIICpHUPOBATH TIOHATUAMMU: HATYpaJIbHOC YUCIIO, LECJIOC YHCIIO,
CTCIICHb C ICJIBIM IMOKAa3aTeJICM, KOPCHb HaTypaJILHOfI CTCIICHHU, CTCIICHB C
palOHAJIBHBIM TIOKAa3aTCJICM, CTCIICHBL C e CTBUTEIIHLHBIM II0Ka3aTciieMm,

jgorapudm UMcia, CUHYC, KOCMHYC M TaHTE€HC MPOU3BOJIBHOTO YHCIA,




OCTaTOK M0 MOAYJI0, pPalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOXECTBAa HaTypajJbHbIX, LEJbIX, PpAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU JCTUMOCTH, HAMMEHBIINH 001t
JIeuTeNb W HauMeHbllee oflee KpaTtHoe, anroput™M EBkiaupa npu
pELIEHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIJIEHUS; YMEHUE BBIIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPQXCHHUI CO CTENeHsSMH W JjorapupmMamMu, mpeodpazoBaHUs IPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHUM;  yMEHUE  ONEpPUpPOBATH  MOHATHUIMU:
MOCJIEIOBATENbHOCTD, apu(MeTHuecKass Mporpeccusi, IeOMeTpHUYECKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIass TI€OMETpUYEcKass IPOrpeccus;
YMEHHE 3a/aBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpPMyYJI; YMEHUE ONEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YHUCII0, CONPSIKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOIO ~ 4Hcia, (opMa  3alUCHM  KOMIUIEKCHBIX — YMCel
(reoMeTpuveckas, TpPUTOHOMETpUYECKass M ajreOpanyeckas); yMeTb
IPOU3BOUTh apu(METHYECKHE JEHCTBHSI C KOMIUIEKCHBIMHM YHCIIAMU;
IPUBOJIUTH MPUMEPHI MCIIOIb30BAHUS KOMIUIEKCHBIX YHCEIN; ONEPUPOBATH
NOHATHAMM:  Marpuua 2x2  wm 3X3, omnpeaeauTeNb  MaTpHIb,

FGOMeTpI/I'-IeCKI/II\/JI CMBICJI OTIPCACIINTEIIA

YMmenune ONeprupoOBaTh MOHATHUAMH: pPALUOHAIBHBLIC, HWppalUMOHAIbBHBIC,
MIOKa3aTCJIbHBIC, CTCIICHHBLIC, J'IOl"apI/I(I)MI/I"IeCKI/IC, TPUTOHOMETPHUYICCKUC
YpaBHCHUA W  HEPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXKIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHUCTEMA ypaBHCHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HEpPaBCHCTBA U CHUCTEMBI C IMOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUsA, HEPABCHCTBA, UX CHUCTCMbI JId PCIICHUA MATCMATHYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHSAMH: (DyHKIMS, 4YETHOCTh (DYHKIIMH,
NEPUOIMIHOCT (DYHKIMH, OTPaHWYCHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKIMHU, SKCTpeMyM (yHKIMHM, HauOojblllee M HaMMEHBIIEe 3HAYCHHS
GYHKIIUM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
¢byHKIMHU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
(U3HMYECKU CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OINpeAcIEHHBIN

UHTETpal, YMEHHE HaxXOAWThb AaCHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE




BBIYUCIIATh  IPOU3BOJHBIE  CYMMBI, IPOM3BEIEHHs, YacTHOTO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeJIbHOW K rpaduky
(GyHKIMK; yMEHHE HaXOIUTh NPOU3BOJIHBIC 3JEMEHTApHBIX (DYHKITHIA;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBaHUA (DYHKLIMMH,
HaXOJIUTh HAuOONbIIME W HAUMEHbIINE 3HA4YEHUS (YHKIHHA; CTPOUTH
rpadvki MHOTOYWIEHOB C HMCIOJb30BaHUEM ammnapara MaTeMaTHUYecKOro
aHajau3a; IPUMEHATH NPOU3BOAHYIO JUI HAXOXKICHHUS HAMIIydIlero
pelieHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-D’KOHOMHUYECKUX U
¢u3nUeckux 3ajayax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYpP C TTOMOULIBIO
WHTErpajia; MPUBOJUTH IMPUMEPbl MATEMATHUYECKOTO MOJAEIUPOBAHUS C

noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMenne onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMIO3UIMSA (QYHKIMMA, IuHeWHas GYHKIUS, KBaapaTU4Has (yHKIUS,
panvoHanbHass (QYHKUIUS, CTENeHHass (QYHKIWSA, TPUTOHOMETPUUYECKHE
byHKIUM, OO0paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, MOKa3aTeiabHas M
norapupmuueckasi (YHKIHH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
byHKIUI,  BBIIOJHATH  HpeoOpa3oBaHuss  rpa@ukoB  (GyHKIUH,
UCTIOB30BaTh TPa(UKH Ui W3YYEHUS MPOILECCOB M 3aBUCHMOCTEH, MPH
pelIeHNH 3a7ad U3 JAPYIMX y4eOHBIX NpPEeAMETOB M 3a/ad U3 peabHOU
JKU3HH;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMHU;
UCMOJIb30BaTh CBOMCTBA M Tpapuku (yHKIUH Ui pelleHus ypaBHEHHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4i U3 00JacTH yNpaBJICHUS JUYHBIMU U CEMEWHBIMU
(¢buHaHCaAMM); COCTABJISITh BBIPAXKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCJIOBHIO 3aJa4d, HCCIIEN0BATh IIOJYy4YEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTaTOB;, YMEHHE MOJIEIHPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeqHee apu(pMeTHUecKoe, MEeIHaHa,
HauOoJIplllee U HAUMEHbILIEe 3HAUYEHUs, pa3Max, AUCIEpCUs, CTaHAAPTHOE

OTKJIOHEHHE YHCJIOBOTO HAbOpa; yMEHHE W3BICKaTh, MHTEPIPETUPOBATH




uH(OpMaLIKIO, PEJCTABICHHYIO B TabaMIax, HAa AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOKCTBA PEAJbHBIX MPOLIECCOB M SBICHHIA; NMPEICTABIATh
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W  JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
METO/OB M AJIEKTPOHHBIX CPECTB; rpa)MuecKu MCCIeI0BaTh COBMECTHBIE

Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JuarpaMm pacCC€uBaHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TpaduyecKuX METOJ0B; MPUMEHSTH
(GOpMYJIBI CIIOKCHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyITy ITOJHON
BepoATHOCTH, dopmyny bepuyminn, komOuHaTOpHBIE (HAKTHI U (HOPMYIIBI;
OIICHUBATb BEPOSTHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, pacHpeesieHne BEpOSTHOCTEH,
MaTeMaTU4YeCcKoe OXKHMJIaHHWe, ITUCIEPCHs M CTaHJApTHOE OTKJIOHEHUE
CIy4ailHOH  BeIMYMHBI, (YHKIMU pacupefeNeHus W IUIOTHOCTH
PaBHOMEPHOTO0, MMOKA3aTEIHLHOTO U HOPMAJIBHOTO paclpe/iesieHU; YMEHUe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpE/eICHUN Ui PEIIeHus 3a/1ay;
3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIIUX YMCEJ, METOJbI BHIOOPOUHBIX
HCCJIEOBAHUI; yMEHUE TMPUBOAUTH MPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIUX YHCET B TPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX, yMEHUE
ONEPUPOBATh MOHATUSAMHU: COUYETAHHE, NEPECTAHOBKA, YMCIO COYETAHUM,
YUCJIO  TIEPecCTaHOBOK; OuHOM  HplOTOHA; yMeHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKTBl U PACCYXKACHUS AJI PEIIeHUs 3ajad; OllEHUBATh
BEPOSITHOCTH PEAITBHBIX COOBITUN; COCTABJISITH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTb IMOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHNHA yIia, IJIOCKUN YroJl, IBYIpaHHBIN
yroJj, TpEXIPAHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMBIE, 1APaUICIBHOCTD U
NEPNCHAUKYIIAIPHOCTE IIPAMBIX H HJ'IOCKOCTGf?I, Yroia MeEXAy IIpsIMBIMHU,
Yroja Mexay IMpsMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSMH,
pacCTOsTHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMH,
pacCTOsIHUE MEXKIYy IIIOCKOCTSIMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3YYCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYJKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKUe
MOJEIM C IOMOLIBK) TE€OMETPUYECKMX IOHATHH W BEJIWYHUH, DPEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAb (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPAaBHIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, Napajienenures,, NpuU3Ma, NHpamMuiaa, (Urypa U TOBEPXHOCTD
BpallleH!s], UWIMHAP, KOHYyC, map, cdepa, mromans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUJBI, MPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoa,
IPSMOYTOJIBHOTO Mapajuleenunea, THPaMUAAbl, HPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEépPTKa IMOBEPXHOCTH, CEYCHHMS KOHYCa M LMIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHUIO, CEYEHHE INapa, IUIOCKOCTb,
Kacamomasacs cdeppl, MUINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTpPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M TOBEPXHOCTH
BPAIICHHS, UX CCUCHHSI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiaccuuKauuioo Quryp 1o
pa3IUYHBIM TIPU3HAKAM, BBIOJIHATh HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajjieNIbHbl TIepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0a00Us, NOJOOHBIE (QUIYPBI; YMEHUE
pacrio3HaBaTh paBHble M IMOJ00HBIE (GUTYphl, B TOM 4YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOLICHUS TPH
peLIeHUH 3aJay; HaXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
Iomaab, 00BEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM;, YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(umHA, yron, IUIOMmaab, OOBEM, IUIOMIAJ b HOBEPXHOCTH), HCIONB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHMCIE: IUJIOMAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYyca, UWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NpPSIMOYTOJBHOTO  MapajlieNienumeia, MUPaMUAbl, MPU3MBL, IHIHHIIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYP

12

YMeHue ornepupoBaTh MOHATHUSIMH: MPAMOYTOJIbHAS CHCTEMa KOOPIHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa HA YHCIO, pa3IoKeHHE BEKTOpa Mo Oasmucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIy
BEKTOpPAMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3a4a1 U 3a/la4 JpYTHUX y‘-IGGHBIX npeamMcToB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r,; TIOHUMAaHHC
3HAYUMOCTH MATEMATHUKH B HU3YYCHHH IPHUPOAHBIX H O6H_I€CTBCHHBIX
npoueccoB u $IBJIGHI/II71; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MaTEMATUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITHM POCCUMCKON U MUPOBOW MaTeMAaTHYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JAECATHYHBIE ApOOM, TPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATYypalIbHOU cTerneHu. J{eHCcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palTMOHANBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTeb MaTPHUIIbI
3 DOyHKINUK U TPaPUKH




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



