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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHKA» YTIYOJIEHHOTO YPOBHS
ABJIIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CPEIHET0 001Iero oopa3oBanus. Y4eOHbIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYpHl U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YCHUS! CIy4alHBIX COOBITUM, BETMYMH M TpoleccoB. [Ipu u3yuyeHuu Kypca
o0OoramarwTcsi MpPEICTaBlICHUS OOYy4YalolmUXCsi O METOJAaX  HCCIEAOBAHMUS
U3MEHYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepkanve y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha Pa3BUTHUE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJIee YyOTPEOUTEIbHBIX U OOIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEMbIX
JUIL  ONMKWCAHUs  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE pOJa H3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)XEHEPHBIX
CIEHHUAIBHOCTEW, HO TAaKXE COLMAJIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYI0 dYacTh Y4YeOHOrOo Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHAa OOJBIMX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyto (hOpMalIu3aIuIo.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaiga JaHHOTO y4eOHOTrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYpCOB.

Conepxxanvne mnuaNM «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CIYKHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH
ME¥XK]ly 3HAUCHUSIMHU CIy4allHbIX BEIUYHMH. BakHYI0 4acTh B 3TOM CONEpKATEIbHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHUAILHOTO paclpeneeHu 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacHpeneNeHns MY, aKLIEHTUPYIOT BHUMaHUE OOydyaroluXcs Ha ONHMCAaHUU U
U3YYEHUHU CITy4alHBIX SBJICHUN C MOMOILBI0 HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHHMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIy CIOy4yallHbIMH BEJIMYMHAMH U OIHCAHUE BTOM CBA3M C IIOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlnarpaMMbl pacCEMBaHU», U3yYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOIUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeeieHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTh W CTaTHCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wgaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COJAEPXKXAHUE OBYUYEHUA

10 KUIACC

['pad, cs3ubI rpad, nyTH B rpade: nukisl U nenu. CteneHb (BaJICHTHOCTH)
BepirHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTs 4YacToThl U
BeposiTHOCTH ~ coObITuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOXKHBIMU
AJIIEMEHTaPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, TPOTUBOIIOIOKHbBIC
coObITus. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcriepumenTa. Gopmyia nosHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbI{ ONBIT (MCHBITAHUE), YCIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIy4yallHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BesMunHa. IIpuMepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE pacHpenesieHHe JBYX CIy4YalHbIX BeaudyuH. He3aBucumble
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenusi). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OKHIAHUS
(ctpaxoBanue, JoTepes). MaremaTudyeckoe OXHUAaHUE OWHAPHOM CiydyalHOU
BEJIMYMHBI. MareMaTu4yeckoe  OKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYMH.
MaremaTnueckoe OKUJaHUE FEOMETPUYECKOTO 151 OMHOMMAIIEHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OuHapHOM ciiydaliHON BeIM4MHBI. MaTeMaTuyeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.
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HepaBenctBo YeoObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
Oonpimmx  uyucen. BeiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHnble
xapakTepucTUkU. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TUIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBuble cnyualinble BennduHbL. [Ipumeppl. @DyHKIMSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpezesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrtpeneneHus. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPECIICHNUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3agauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuauust nByx caywailHeix BenunuuH. KospduumeHnt nuHelHON
koppessiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
Kod(phuULMEeHT Koppenauuu. Paznuune Mexay JUHEUWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MNpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMHA U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTMKEHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH M JEATEIIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370POBBIO (370POBOE MHTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHUHM BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JeSITeIbHOCTH, ITAaroB €€
pPa3BUTUS W 3HAUYMMOCTH IS Pa3BUTUS [MBWIW3AIIUU, OBJIAJICHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue qefcTBuA:

BBIBJIITD U XAapAaKTEPU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJENeHHs MOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN NMPU3HAK KiacCcU(UKaAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAIM3;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX, Mpejaratb KpUTEpUH s
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUIN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHMAaHTOB  peUIeHHs, BbIOMpaTh HamOoJee MOAXOMAIIMM ¢ yd4éToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU  OOLIEHUS], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
Y4ETOM MUMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJVIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTb IIPHU PELICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

MPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJHO OINEpUpOBaTh MOHATUAMM: Tpad, miockuil rpad, cBsA3HBIA rpad,
nyTh B Tpade, Iemnb, UK, IEPEBO, CTEIMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpUpPOBaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OMbBITa, HAXOJIWUTh BEPOATHOCTH COOBITUH B  OMBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYyTHUPOBATH COOBITHS: TIEPECEUCHHE, OOhETMHEHHUE TaHHBIX
COOBITUH, CcOOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BAaTh JHUArPaMMBI
Diiniepa, KOOPAMHATHYIO MPSAMYIO JJIS PELICHUs 3a7ad, MOJIb30BaThCsl (GOpMyson
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIydailHbIX COOBITHH;



ONEPUPOBATH  NOHATUAMM:  YCIOBHAs  BEPOSATHOCTb,  yYMHOXCHUE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSY TMOJHOW BEPOSITHOCTH, (OPMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI MO popmyse u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYIBI MJs TEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIy4YailHBIH  ONBIT
(ucplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIbITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITHUI: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiM, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: ClIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrpejesieHus, OuHapHas clydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHUE;

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PaclpeiesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXXIO0M BEJIWYUHBI, OIpPEICICHUs
HE3aBUCUMOCTH  CIly4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEeMaTHYECKOT0 0XKMJIaHUS CIy4yailHOW BeNMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHUYeCKOe OKUJaHHe OMHOMHAIBHOTO U FEOMETPUUECKOT0 paclpeiesieHuH;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipenenieHns) MPU PELIEHWN 3a/ad, BBIYUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeeICHUMN.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI U TPOBEPSITH MPOCTEHUINNE
CTaTUCTUYECKUE TUMOTE3bI, MTOJIB3YSICh U3YYEHHBIMHU PACIIPEICICHUSIMU;

NPUBOAUTH  MPUMEPHl  3a4ad, MPUBOIAIIMX K  IMOKa3aTeJIbHOMY
pacnpeneNneHno, 3aAad, MPUBOASIIMX K HOPMAIBHOMY  PaCIpPEICIICHUIO.
OnepupoBaTh MOHATUSAMU: (DYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEILHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeIesieHus,



(GYHKIMS TUIOTHOCTH H  CBOWCTBA HOPMAJbHOTO PaCHpPEeICHUS;ONPenesaTh
KOA(PGUITUEHT TUHEHHON KOPPENSILINU, BEIOOPOUHBIN KOIDPHUIIMEHT KOPPEISIIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DneMeHTHl Teopuu rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Omnepanuu HajJ MHOKECTBAMU U
coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
Ucnpiranus beprnymnu. CiyualiHblii BBIOOP 5)
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue

NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJBIINX YHCET

DJIEMEHTBI MaTEMAaTUYECKON CTATUCTUKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI

(pacnpenenenus), NOKa3aTeJIbHOE U 4

HOPMaJIbHOE pacrupeeineHus

Pacnpenenenue Ilyaccona

CBsi3b MEXy CIIy4ailHBIMHU BEJIMYUHAMU

O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HbI rpad, npencraBieHue
3a71a4M C MOMOIIBIO rpada

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepiuHbL. [1yTh B
rpade. Llenu u mUKIIBI

I'padb! Ha mnockocTu. [lepeBo ciydaiiHOTO

OKCIICPUMCHTA

CrnyyaiiHble S5KCIEPUMEHTHI (OIBITHI) U
cilyyaitHble cOObITHSA. DeMeHTapHbIe
COOBITUS (MCXOBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BepositHocTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSMH

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyra cloKeHUs: BEpOITHOCTEH

YcaoBHas BCPOSATHOCTD. YMHOXEHHE




BepoATHOCTEH. DPopMysia yCIOBHOM
BEpPOSITHOCTH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

9 BepoATHOCTEH. DPopMyJsia yCIOBHOU
BEPOATHOCTH

10 dopmyna MoTHON BEPOSATHOCTH

11 dopmyna baiieca. HezaBucumeblie coObITHS

12 KomOnHaTOpHOE MPaBUIIO YMHOKEHHS.
[lepectanoBku U akropuan

13 Yucno coueranuii. Tpeyronpauk [Tackamns

14 ®opmyna bunoma HproToHa
Kontponsnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOKECTBA,
KOMOMHaTopuKa"
bunapHblii ci1y4aifHbIi ONBIT (MCIIBITAHUE),

16 ycnex u Heynauda. HezaBucumeie
ucnelitanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO ycrexa

17 Cepus HE3aBUCHMBIX UCTIBITAHUH J10
IIEpPBOTO ycIrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
bepnymin

19 CrnyyaitHblif BBIOOp U3 KOHEYHON
COBOKYITHOCTHU

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOIHUI]

21 Crnyuaitnas BenuumnHa. Pactipenenenue

BCpOHTHOCTCﬁ. I[HarpaMMa pacnpeaciiCHUuA




22

23

Onepanuu Haj cay4aiiHBIMU BEJTMYUHAMU.
IIpumepsl pacupenenennid. bunapnas
Cly4aiiHasi BeJINYMHA

I'eomeTpuueckoe pacnpeesneHue.
bunomuanbHoe pacnpenenenue

24

MareMatnueckoe 0KMIaHHUE CIIy4aliHON
BennuuHbl. COBMECTHOE pacIipesiesieHne
JBYX CIIy4alHBIX BEJITUYHH

25

HesaBucnmele cirydaiiHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHUS.
MatemaTtuueckoe 0xHuaaHue OMHApHOU
CIIy4alHOU BEJIMYHHBI

26

27

MaremMmatudeckoe OKugaHue
T€OMETPHUYECKOTO ¥ ONHOMHATILHOTO
pacrpeeneHnit

Z[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC

28

JHucnepcust OuHapHOU CiydaiHOMN
BennurHbl. CBOMCTBA JUCTIEpCUU

29

30

31

MaremaTruuecKkoe OKUIaHUE TPOU3BEAEHUS
U TUCTIEPCUS CYMMBI HE3aBUCUMBIX
CIIyYailHbIX BEJIMYHH

Jucnepcust OMHOMHAIBHOTO
pacrpenenenus. [Ipaktuueckas padora ¢
HCIIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJINIL

I[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC
reoOMCTPHUICCKOI0 pacCIlpeaAciiCHUA. .
HpaKTI/I‘-ICCKaﬂ pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_[




32 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

KonTponbnas padora Ne2: "HcnbiTanus

33 bepuymu. Ciy4aitHble BEIMYHUHBI 1 1
pacnpeneneHus’"

34 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo YeObimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIITUX YHCEeTT

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

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YHCET

Br160opouHbIii METO MiCCIIeOBaHUN

[IpakTrueckas paboTa ¢ HCTIOIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

I'enepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CpeHETo U
JUCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlieHKa CPeTHEro U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOMUIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O

8
BEIOOpKE
Cratucruueckas runoresa. [IpoBepka

9 IIPOCTEHIIMX TUIIOTE3 C IOMOIIIBIO CBOMCTB
M3YyUYEHHBIX paclpeieleHui
Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YUYEHHBIX paclipeieleHui

11 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHUIL

12 ITpuMepbl HENTPEPBIBHBIX CIyYaiHbIX
BeMMYMH. DYHKIUS IJIOTHOCTH BEPOSITHOCTU
PaBHOoMepHOEe pactipenenenue. [Ipumepsl

13 3ajJa4, IPUBOAIIMX K [TOKA3aTEIbHOMY U K
HOpPMAaJIbHOMY pacIipe/leIeHUsIM

14 @OyHKIUS TIOTHOCTH BEPOSATHOCTH
MIOKAa3aTeIbHOIO pacrpeaeaeHus

15 @DyHKIUS MIIOTHOCTH BEPOSATHOCTH
HOPMAaJILHOTO pacIpeaesieH s
[TocnenoBaTenbHOCTh OIMHOYHBIX

16 He3aBUCUMBIX coObITHil. [Tpumep 3a1aun,
NpUBOASILICH K pacnipenenenuto [lyaccona

17 [IpakTnueckast paboTa ¢ UCIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHIL

18 KoBapuanus 1Byx ciy4aifHbIX BEJIMYHH.
Koaddunment xoppensuuu

19 CoBmecTHbIE HAOMIOIEHUS IBYX BEIMUUH

20 Br16opounsiii kKoahGULueHT Koppensuun




Paznuuue Mex 1y TMHEHHOU CBS3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

93 [IpakTyeckas paboTa c UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHII

24 IIpencraBneHue JaHHBIX ¢ HIOMOIIBIO TaOIHIL
U AMarpaMm, onucareabHasi CTaTUCTUKA

o5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HOpMYIT
Beruuciienue BeposiTHOCTEH cOOBITHIA C

97 IPUMEHEHHEM TpapUUECKUX METO/I0B!
KOOpJAMHATHas NpsiMasi, 1epeBo, AuarpaMmma
Ditnepa

28 CriyuaiiHble BEIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CIyYalHON
BEJTMYHHBI

30 MareMatrnuyeckoe 0KMIaHHUE CIy4allHON
BEJIMYHHBI

31 KonTponbhas padota: "BeposiTHOCTE 1
cTaTUCTUKA"
Brruncnenmne BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM Gopmyil U rpadpuyecKux
METOJIOB
Brruucnienue BeposiTHOCTEH cOOBITHI C

33 pUMeHeHHeM GOpPMYIT U TpapuIecKIX

METOI0B




CiyuaiiHble BEJIMYMHBI U PaclpeeiICHUs.
34 MareMatnueckoe 0KMIaHHUE CIIy4allHON
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIblIee, HAMMEHbIIEe 3HaYeHHE, pa3MaX MacCUBa YUCIOBBIX IaHHBIX
OnepupoBaTh NOHATUSIMU: CIIyH4alHbIM SKCIIEPUMEHT (ONBIT) U CllydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PaBHOBO3MO>KHBIMHU
CJly4yaliHBIMU COOBITHSIMU, HAXOJUTh U CPABHUBATh BEPOSITHOCTU COOBITHUIL B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIHMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
' HOJIB30BAThCS AMarpaMMaMy Diiepa 1 GOpMyIIoi ClIOKEHHs BEpOATHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXEHHS, C IOMOIIbIO
JIEpEeBa CIy4YaiHOTO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh NOHATUSAMU: HCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX M Hey/laya; HaXOAWUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBHCHMBIX HCIIBITAHUH 1O IEPBOr0 YCIEXa, HaXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctibiTanuit bepuymnu
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aliHas  BEJIMYMHA,  paCHpEICIICHUE
' BEPOATHOCTEN, AMarpaMma paclpeaciieHus
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUM  CIIydallHOM  BEJIMYMHBIIIO
' pacnpeeseHUIO WK C TOMOLIbIO AMAarpaMM
5.9 OnepupoBaTb MNOHATHEM  MAaTEMATUYECKOTO  OKHMJAHUSA, PUBOIUTH

IIPUMEPBI TOT'0, KAK IMPUMEHSIETCS MAaTEMaTU4YECKOE O0XKUAAHUE CIydallHON




BCJINYHHBI, HaxXxoauThb MaTEMATHYICCKOC OXHNIOaHUC

pacrpeeNeHUIo

1o

JAHHOMY

5.3
5.4

Hmets npencraBieHue 0 3aKOHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

6.1

6.2

6.3

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTudeckoe,
MeauaHa, HauOoJIblliee U HauMEHbIIee 3HAYCHHUsI, pa3Max, JUCIICPCUs M CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITUS. DJIEMEHTapHBIE COOBITHUS
(ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepauuu Haag COOBITHSIMH: TIepeceueHue, OObEIUHEHHE, IPOTHBOIOIOKHBIC
coObItus. uarpammsl Diinepa. @opmyrna ciaoKeHus: BEpoSsTHOCTEH

6.4

6.5

6.6

VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailHOro
skcriepuMenTa. @opmysia nojHoM BepoaTHOCTU. HezaBucumeblie coObITHS

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Ywucio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHna
bunapHblli ciydaliHbIl oOmBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble

HCIIBITaAaHUAA. CepI/ISI HE3aBUCHUMBIX HCIBITAHUM 110 MepBoOro  ycriexa. CepI/IH
HE3aBUCHMBIX HCITBITAHUN BepHy.]'IJ'II/I

6.7

Cnydaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAITBHOE
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Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

5.1

5.2

Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapaKTEpUCTHKU CIy4YalHBIX BEIMYMH: MaTEeMaTHYeCKOe OKHUJAHUE,
JUCTepCUsl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOTIO
OXKUJaHMs, B TOM 4YMCIE B 3aJa4yax M3 IOBCEIHEBHOM >XHM3HU. MareMaTuueckoe
OXKHUJlaHue OMHApHOI cilyyailHOM BenMYMHBL. MaTeMaTHYecKoe OXKHJIaHUE CYMMBI
CJ'Iy'—I&ﬁHBIX BeImM4unH. MaTteMaTnueckoe OXHNJAHUE U JUCTICPCHUA TCOMECTPUUCCKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

3akoH OONBIIMX YHCENT M €ro Poib B HaykKe, MpHpojae W oOdiiecTBe. BrIOOpOUHBIi
METOJ UCCIETOBAaHUN

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4alWHbIX  BedWMYWH. [loHsATHE O  IJIOTHOCTH
pacnpezeneHus. 3agauu, NPUBOAAIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeieieHuu




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

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMmeHue (GOpMyIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOM HHIYKIUY;
IIPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXACHUN; YMEHHE  OINEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOaMU; MCMOIb30BaTh Tpadbl Mpu

peHICHUHU 3a1a1

YMeHue onepupoBaTh HMOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIO,
CTETIeHb C IIeTBIM TTOKa3aTesieM, KOpeHb HAaTypaJbHOW CTENICHH, CTEIICHD C
palMoOHATIBHBIM MOKa3aTeNleM, CTEeNeHb C JeHCTBUTENBbHBIM MOKa3aTesIeM,
JorapuM dYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTeNlh W HauMeHbIlee oOIee KpaTHoe, anropuT™ EBkimmma npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYSHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH; yYMEHHE  OIEpPHPOBaTh  IOHSITHUSIMHU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass MpPOTpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIONIAsE TE€OMETPUYECKash IPOTPECcCHs;




yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppeHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BaHUSI KOMIIJIEKCHBIX YHMCEN; OIEPUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe oIepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HMX CHUCTEMBbl, YMEHHE OIIEpUPOBATh
MOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTh
YPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIbIO Pa3JIMYHBIX HPUEMOB; pPEILATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (QYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKLIMU, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIIMH, T€OMETPUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOIHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCJIATh  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpauky
(GyHKIMU; YMEHHME HaxXOIUTh MPOU3BOJAHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJI30BAaHUEM almnapaTa MaTeMaTH4eCKOro
aHaJINM3a; IPUMEHATh MPOM3BOAHYIO JUIS HAxXOXKICHMSI HAWIydLIEro
pelIeHNss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO

HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




MoMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUA,
KOMIO3UIMS (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHas (YHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpapUKd H3yYEHHBIX
(GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4EHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMI
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHCHUMOCTH MEXJAY BeIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ul pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YMCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4d M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHMs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHMBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH NOJTYYEHHBIA Pe3ysIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHue H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaLIKIO, PEJCTABICHHYIO B Ta0lMIax, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCIe0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSMHU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJO0B; MPUMEHSTH




10

(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTopHbBIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pACHpelesieHHe BEPOSTHOCTEH,
MaTEMaTUYeCKOe OXKUAAHUE, IUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACOpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelieHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METO/BI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TEPeCcTaHOBOK; OmHOM  HproTOHA;  yMeHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYyY, BEIMUMHA YIJIa, INIOCKUHM YIroJl, IBYTPAHHBIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS MPSMbIE, MAPATIIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3yuyeHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATHM W BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, UMIMHIpP, KOHYyc, wmap, cdepa, miomans chepsl, IUIOMAIb
MIOBEPXHOCTU NHUPAMHUbI, MPHU3MBbI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUlefienuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHUE I1apa, IUIOCKOCTb,

Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIHHO
(bopMynHMpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE (QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) IpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peabHOM KM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHA, yrom, IUIOMIAJb, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3yyeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YO MEKIY
BCKTOpaMHu; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeaMCcTOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IS PEIIeHUs 3a]]a4M; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B HM3YyUYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE pacClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucia v BEIYUCIEHUS

11 Hatypanbhblie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOANICCKUE APOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTn4ecKuMu
' KOPHSMHU HAaTypaJbHOH CTETICHH

14 Crerniens ¢ 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m umcna. JlecSTH4HBIC U HATypaIbHbIC JOTapH()MBbI

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
1.7 yucinamu. [IpuOnnkEHHbIC BEIYUCIICHHSI, IPABUIA OKPYTJICHUS, PUKHU/IKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUIN

1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie 1 IpOOHO-paIMOHATIEHBIE YPaBHEHHSI

2.2 HppaiioHanbHbIe YpaBHEHHSI

2.3 TpuronomeTpuieckue ypaBHEHUs

2.4 [TokazarenpHbIe U TOTapUPMUIECKUE YPAaBHEHUSI

2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPAaBEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [ToxazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuia cucteMsbl JIMHEWHBIX ypaBHEeHHA. ONpeenTeNb MaTPUIBI
3 OyHKIWH U TpaduKu

3.1 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE




¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HadeHH Qynkuuu. Hymu dynkuuu.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOAHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuu HajJl MHOKecTBaMU. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OrmcaresibHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 [CeomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA
Teopus rpados. A.B. Omenbuenko, U3narenscteo MITHMO 2018
BepositHocTh 1 ctatuctrka 10-11 knaccel. [InanupoBanue u npaktukym. N.J1.
Bbponckuii, O. C. MemaBkuna, M3narensctBo Apktu, Mocksa 2009
Tropun F0.H., Makapos A.A., Beicoukuii U. P., dmenxo W. B. Teopus
BEPOATHOCTEH U CTATUCTUKA. DKCIIEpUMEHTaNIbHOE YueOHoe nmocodue st 10 u

11 xmaccoB o0611e00pa3oBaTenbHbIX YupexaeHui, M3parenscteo MITHMO
2014

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

Teopus rpados. A.B. Omenbuenko, U3narenscteo MITHMO

BepositHocts u ctatnctuka 10-11 knaccel. [InanupoBanue u npaktukym. M.J1.
bpoxackuii, O. C. Memaskuna, M3gatenbcTBo ApkTr, MockBa

Tropun F0.H., Makapos A.A., Beiconkuii 1. P., Smenko U. B.Teopus
BEPOSITHOCTEN U CTATUCTUKA. DKCIIEpUMEHTAIbHOE yueOHoe nocooue aist 10 u
11 kiaccoB 0011e00pazoBaTeNbHbIX yYupexaenui, M3znareascteo MIIHMO
MaremMatuka: anredpa v Hayajia MaTeMaTHUYEeCKOTo aHallu3a, TeOMETPHUSI.
Anre0pa u Hauajla MaTeMaTUYeCKOro ananusa (B 2 dactsax), 10 kimace/ Hacts 1:
Mopakosuu A.I"., CemenoB I1.B.;

Yacte 2: Mopakosuu A.l'. u npyrue; nox pegakuuein Mopakosuya A.l'.,
OO6mecTBO ¢ orpanndeHHOM 0TBeTCTBEHHOCTHIO « IOl MHEMO3MHA»
Teopust BEpOSTHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAJIbHOE Y4eOHOe mocodure
st 10 u 11 xnaccoB obmieoOpaszoBaTenbHbIX yupexaenuii / FO. H. Tropun, A.
A. Makapos, U. P. Beicoukuii, 1. B. Amenko. — M.: MITHMO

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HMHTEPHET

https://uchebnik.mos.ru/material_view/composed documents/76721815?menuR
eferrer=%20my

_materials BepositHocTb u cTatuctuka, 10-11 kimacchl,

[InanupoBanue u npakTukym, [locodue nist yuurens, bpoackuit 1.J1.,
Memasknna O.C., 2009 -
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