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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTP M CTaTHCTUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSl TPOJIOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHero olmiero oopazoBaHusi. Y4eOHBIN Kypc
npeaHazHayeH it (GOpMUPOBaHUS y 0O0YYAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
IIOHUMAaHHUs POJIM TEOPUU BEPOATHOCTEHU KAaK MATEMAaTUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUsl CIy4YalWHBIX COOBITHMH, BETUYMH M TpoleccoB. [Ipu u3yuyeHum Kypca
oOoramarwTcsi MNpPEJCTaBlICHUS OOYyYalolUXCs O METOJaX  HCCIIEIOBAHMS
U3MEHYMBOTO MHpA, pPa3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXXHBIX NPHUMEPAX, CHOKETHI KOTOPBIX NMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3IMYHbIE pPOJAa H3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HON
paboThl TEXHUYECKUX YCTPOIMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOAUMBIX CHEIHAIMCTAM HE TOJIbKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBbHON MEpE HUCIOJIb3YIOT ammapaT
aHaiM3a OONbIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHHMaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTUIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJEJIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITUS U BEpOSITHOCTH» U «CitydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaja JJaHHOTO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CiydailHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM JyIs1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYUH. BaXKHYI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUH 3aHUMAET N3YYeHHE T€OMETPHUECKOr0 1 OMHOMHUAIBHOTO paclpeneIeHu u



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpeiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYEHUU CIyYalHbIX SIBIICHUW C MOMOIIBIO HENMpepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PacIpeeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OSTOH CBSI3M C IOMOIIBIO
Kod(huieHTa KOppensiMu M €ro BbIOOPOYHOTO aHajora. OTH BJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUN HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTYaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELIMAILHOCTH, CBSI3aHHbIE C OOUIECTBEHHBIMH HAayKaMH, IICHXOJIOTHEH W
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukibl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITHst (Mcxofbl). BepostHoCTh ciydaitHoro coObITHsi. bin3ocTh 4acToThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEM.

VYcnoBHass BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO Ciy4alHOro
skcniepumenTa. Gopmyna nosHoM BepoaTHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuil. Tpeyronbuuk Ilackans. ®opmyna OuHOMaA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4yalHBIMH BEIMYMHAMU. buHapHas ciyvailiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTHYECKOTO  OXHUAAHUS
(ctpaxoBanue, JioTepes). MaTeMaTHueckoe OXHIaHUE OWHApHOM cliydaliHOMN
BEJIMYMHBI. MaremMaTndyeckoe OXXHUJAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAApPTHOE  OTKJIOHECHME  CIYYalHOM  BEJIIMYUHBI
(pactipenenenust). Jlucriepcusi OMHApHOU ClIy4yalHON BEIMYMHBL. MaTeMaTHYeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHUCUMBIX CIIyYaWHBIX
BenuunH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenud. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen. BeiOopounslii  Merom — uccienoBaHuil.  BriOopouHnbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTERIIMX TUIIOTE3 C TOMOIIBIO H3YYEHHBIX PACIIPENCIICHUN.

HenpepsiBHbIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YHKIUS IUIOTHOCTH
BEPOSITHOCTH pacnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeaeiIeHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  PacIpeleICHUN0. OyHKIUSA IJIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocnenoBaTeIbHOCTh  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHH. 3amauw,
IIPUBOJAIINE K pacnpenesennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. KoadduuueHt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbpIOOpouHBIi
Kod(phULMEeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bI0 U MPUYMHHO-
CJIEICTBEHHOU CBS3bI10. JIMHENHAs perpeccusi, METOI HAUMEHBIINX KBAJIPaTOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTeMAaTUKOB U POCCUHCKOM MAaTeMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJau, PEUICHUH, pacCy ACHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTH TPYIOJIOOUs, HHTEpEeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO |



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYypbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOTHON M COIMATIBLHOMN
Cpebl, OCO3HaHUE IrI00aTbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW IS pelIeHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY’KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH I Pa3BUTUS UMBUJIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEN0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMS JJ1s1 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUH;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT NPOTUBHOTO), BEICTPAUBATh ApPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  yudéToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBATH THUIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0OBbEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh O0OOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLEcCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHGOPMAIUIO Pa3IMYHBIX BHIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUUECKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4YMe€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCaJbHble y4eOHbIEe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  [IO3HABATEIbHOM  pedieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
cnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELLECHUN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEJOCTUKEHUS Pe3ybTaTOB JAESTEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeieniTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpOIEecC M pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UHBIE), BBIIOJHATH CBOKO YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaATh MOHATUSAMHU: Tpad, MIOCKUi rpad, CBI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
Clly4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DJIEMEHTApHBIA HMCXO]T)
CIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITUSMH;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAUATPAMMBI
Dilinepa, KOOPIMHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/iad, MoJIb30BaThes (popmyoit
CII0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OlEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJb30BaTh (POPMYSY TMOJHOW BEPOSITHOCTH, (HOPMYIy
baiieca npu pelieHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI MO (popmyse u
110 OPTaHHU3aLUHU CIIyYalHOTO IKCIIEPUMEHTA;

NPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYJIBI ISl TEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOJIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  ONBIT
(ucblTaHuE), yCleX M HeyJada, HE3aBUCHMbIE HCIBITAHMS, CEPUsl HCIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpUHM HCIBITAHUN 1O IEPBOrO ycnexa, B
cepun ucnblTaHUM bepHyiiu, B ombITe, CBSI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEM, JuarpamMma pacrpejesiceHus, OuHapHas CciaydailHas BeJIUYWHA,
reOMETpUYECKOe, OMHOMUAIIBHOE PaCIIPECIICHHUE;

OIEpUpPOBAaTh IOHATUSAMH: COBMECTHOE pPACHpPENEIICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIJEICHUS PACIPENCICHHUS] KaXIOM BEJIMYMHBI, ONpPENeNCHUs
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUS CIy4yailHOW BeIMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKHUJaHue OMHOMHUAIBHOTO U TEOMETPUUECKOT0 paclpeiesieHUH;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactpeneneHus) NpU PELIEHUH 337ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO paclpeeICHUN.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBATh BEPOSTHOCTU COOBITUH U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PACIPEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOISIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeleseHUIO.
OmnepupoBaTh NOHATUAMU: (PYHKUHUS TUIOTHOCTH BEPOSTHOCTU TOKA3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacHpeeIeHuUs,
(GYHKIUS TUIOTHOCTH H  CBOWCTBA HOPMAJBHOTO PpACHpPEEICHUS;ONPenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3I(P(ULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen!
DnemMeHThl Teopun rpados 3
Crny4aiiHbI€ OTIBITHI, CITy9aliHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMU. CI10’K€HNE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumble coObITUs
OneMeHTbl KOMOMHATOPUKH 4 0.5
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepaymau. Cioydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 0.5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Kounrpoabnbsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
3aK0oH OOJIBIINX YUCET 5
2 DJIEMEHTHI MATEMATUUECKON CTATUCTUKH 0.5
HenpepriBHbIe cllydaliHble BETUYHHbBI
(pactipeienieHus ), MoKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeereHust
Pacnpenenenue Ilyaccona 2
CBs13b MEXYy CIIYJailHBIMHU BEJTHYUMHAMH
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 11 0.5
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

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

Crenenp (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u nuKIib!

I'padbr Ha mnockocTu. [epeso
CIIy4alHOTO DKCIIEpUMEHTA

CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
CIly4aiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHSI (MCXObI)

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

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITHI, MPOTUBOMOJIOKHBIE
coObITus. PopMyIa CIOKEHUS
BEPOSATHOCTEUN




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcii0BHas BEPOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DOpMysia yCIIOBHOM
BEPOSATHOCTH

10

11

®opmyna NOJTHOU BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

12

13

14

KomOuHaTopHOE MPaBMIIO YMHOKEHUS.
[lepecTanoBku u paxkTopuan

Yucino coueranuid. TpeyroibHUK
ITackans

®opmyna Ounoma HeroToHa

15

16

®opmyna 6unoma HeroToHa.
KonTponasnas padora Nel: "I'padsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOuHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmipITaHue), ycrex U HeyJaaya.
HezaBucumsle ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 10 IIEPBOTO
ycmexa

0.5

17

18

Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
IIEPBOTO ycIexa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19

Cry4aifHbIi BBIOOp M3 KOHEUHOU




COBOKYITHOCTH

20

21

[TpakTrueckas padoTta ¢
MCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pactipenenenue

BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepauuu Haj caydaiHBIMU
BenmunHaMu. [Ipumeps! pactipeneneHuii.
bunapnas cimy4aiiHasi BelIMYHHA

23

24

25

26

['eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHne

Marematuueckoe 0XKMIaHUE CITy4allHOU
BenMYMHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIy4YaillHbIX BEJIMYHH

HesaBucumsble ciyyaliHbIC BEJIMYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMS.
MareMaTHuecKkoe 0’KuAaHne OUHApHOU
CIIy4yallHOH! BEIUYMHBI

MaremaTtnueckoe oXUIaHUE

reOMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

27

28

29

Hucnepcus u ctTaHAapTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cirydaitHON
BeIMYMHbI. CBOWCTBA JUCTIEPCUU
Maremartnaeckoe OKHUIaHUE
[IPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEJIMYHUH

30

Jucnepcusi OMHOMHAIBHOTO




pactipenenenus. [Ipaktuueckas pabora ¢
UCTIOJIb30BAHUEM AJICKTPOHHBIX TAOIHI

Hucnepcust u ctTaHAapTHOE OTKJIOHEHHE
FEOMETPUUECKOT0 pPaclpeieIeHHUS.

31 [IpakTuueckas pabora c !
UCTIOJIb30BAHUEM JIEKTPOHHBIX TAOIHIL

32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
®opmyna 6unoma HeroToHa.

13 Kontponbnas paborta Ne2: "Hcnbitanus 1 0.5
bepnysmum. CiryyaiiHple BETUYHUHBI U
pacnpenenenus"

34 O06o001IeHre U cucTeMaTU3alus 3HAaHUN 1

OBUIEE KOJIMYECTBO YACOB I10 34 |

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEI

HepasenctBo YeoOrniera. Teopema
YeoOrimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimena. Teopema
Yeosimena. Teopema beprysum. 3akoH
OONBIINX YKCeT

Br100opouHBIif METO ICCIIETIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepasibHAst COBOKYITHOCTB U Cily4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLleHKa CPpETHErO U
JUCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepasibHast COBOKYITHOCTb U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

12

Craructuueckas runoresa. [Iposepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IOMOIIbIO CBOMCTB
M3YUYEHHBIX pacnpeneneHnil. KonrponbHas
pabota "BbIO0poUHBINH METO
uccienoBanus"

[TpakTrueckas paboTa ¢ UCIOJIb30BaAHUEM
AIEKTPOHHBIX TaOJIHII
[Tpumepsl HEMPEPHIBHBIX CITyYalHBIX

BCIIMYHH. CDYHKI_II/IH IIJIOTHOCTHU
BCPOATHOCTHU

0.5

13

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a71a4, IPpUBOJAIINX K ITOKAa3aTCIIbHOMY U K
HOPMaJIbHOMY pacIlpeeeHUsIM

14

15

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOIr0 paclpeaCICHUA

(DYHKI_[I/IH TIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O pacClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OUHOYHEIX
He3aBUCUMBIX coObITHiA. [IpumMep 3amaun,
npuBoAsALIel k pacupeneneHuto [lyaccona

17

[TpakTrdeckast paboTa ¢ HCIOJIb30BAHUEM
AJICKTPOHHBIX TAOJIUII

18

KoBapuanus 1Byx ciay4yailHbIX BEIUYHH.




Koadduuuent xoppensunu

19 CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMYUH

20 Bri6opounsiii k03 puimeHT koppensuu

71 Paznuune Mex 1y IMHEWHOMU CBS3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

7 [IpakTrueckast paboTa ¢ HCIIOIB30BAaHHEM
AJIEKTPOHHBIX TAOJIUIT
ITpencraBneHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIMI U AUarpamm, onucareabHas
CTaTUCTHKA

)5 OneITHI C paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Brraucnenue BeposTHOCTEH COOBITHI C

7 pUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyualiHble BETMUHHBI U paclpeaeIeHus

79 MaremaTtnueckoe 0’)KMIaHUE CITy9allHON
BEJIMYMHBI

30 MaremaTtnueckoe 0)KMIaHUE CITy9alHON
BEJTMYMHBI
MareMatnueckoe 0KMIaHUE CIIy4aliHOU

31 BenuunHbl. KoHTponbHas padora: 0.5
"BeposITHOCTB M cTaTUCTHKA"

32 Brrunciienne BeposATHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

Brraucnenue BeposaTHOCTEH COOBITHIA C
33 npuMeHeHneM GopMyIl U rpaduyecKux
METO/I0B

CrnyualiHbple BETMUUHBI U pacrpeesieHusl.

34 Marematuueckoe 0KMIaHUE CIy4aillHOU
BEJINYNHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBePAEeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeThdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U ClydailHOe
coObITHE, 3JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PABHOBO3MOKHBIMU
CIIy4aifHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHII B
M3YYEHHBIX CIy4alHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: IEpeceuyeHUE H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEpPOSITHOCTEH
IIPU pELICHUH 3a]a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsi BEPOSTHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOLIBIO IpaBWJIA YMHOXEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh NMOHATUSAMU: UCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 MEpPBOr0 YCIeXa, HaXOAUTh BEPOSITHOCTU
coObITHI B cepuu uctibiTanuii bepuymnm
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aliHas  BEJIMYMHA, paCIpEleIICHUE
’ BEpPOSITHOCTEM, IMarpaMma pacrpeeseHus
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero od0pa3oBaHus
pe3yabTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aitHOM BEJTUYWHBITIO
’ pacnpenesIeHUI0 NI C TOMOUIBIO AUarpaMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUS, MPUBOJAUTH




IIPUMEPBI TOT'0, KAK IMPHUMEHSICTCS MAaTEeMaTU4YECKOE OXKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MAaTeMaTH4YeCKOE OXUIAHME IO  JaHHOMY
pacnpeneeHuIo

5.3
54

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MNpEaACTAaBICHHUEC O HOpMaJIbHOM paclpEaCICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue NaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs, pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. CiydaifHblE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTtHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyra cIoKeHus: BEpOATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4ailHOro
' skcriepuMenTta. @opmysia nojHoi BeposTHOCTU. HezaBucumeblie cOObITHS
6.5 KombOunaropnoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucno
' couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHna
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HUCHOBITAaHUM A0 TmepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnu
6.7 CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4KCie TEOMETPUYECKOEH OMHOMUATIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
UucnoBble XapaKTEpUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTUYeCKOE OXKUJaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepsl mprUMeHEeHUsT MaTeMaTU4ecKOoro
51 OXHMJaHWs, B TOM YHCIE B 3aJadyax M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTu4ecKoe 0XKUJaHUE U TUCIEPCUSI T€OMETPUUECKOTO 1
OMHOMUAIBHOTO pacIpeieIeHH
50 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIi
' METO/ HCClIeIOBAaHU M
5.3 [IpuMepsl  HENpepbIBHBIX  Cly4allHbIX  BeNWYMH. [loHsATHE O  MUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAJIbHOM pacIpeneleHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMU PCIICHHUA 3a/a4,
yMeHue (GOpMyJIUpOBaTH U ONEPUPOBATh MOHATHUSAMU: OIpPENEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKLHUU;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3aJ1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a4a4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pelIeHu  3a/1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO 4YHCIIA,
OCTaTOK M0 MOAYJIO, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJbHBIX, LEJbIX, PALlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 00t
JenuTedb W HauMEHbllee oOmiee KpaTHoe, anroputMm EBkinuaa mnpu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTenmeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/I‘-ICCKaSI nporpeccust, TreoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; OMEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OINCprupOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OICPUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTEM; YMCHHUC PpCIIaATb YPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; pelaThb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX obuacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (yHKIMHM, HanOojblllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKkuil CMbICI TNPOM3BOAHOM, NepBOOOpa3Has, ONpPEIeNEHHBII
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIUM;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHH;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM afmnapaTa MaTeMaTH4ecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXKICHHUS HAWIydlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYeCcKUX 3a/1avax; HAXOJIWUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHMS,
paunvoHanbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpauKu H3YYeHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BATh CBOMCTBA M Tpaduku (QYHKIMH JUIS pelIeHUs] YpaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOICHTHI, JOJW M 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI IO YCIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPAaBJONOAOOHOCTh PE3YIbTATOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHHUE H3BJEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha Juarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIATh
uHpOpMaIMi0O C TOMOMIBID TabiWIl W AWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOIIBIO JUAarpaMm pacCC€BaHUS U JIMHEHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIOKCHHSI U YMHOXEHHUS BEPOSITHOCTEH, (HOpMyIly MOJIHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  pacHpeieieHUs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKICHUS JUIsI PEUICHUS 3a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTart

YMeHue onepupoBarb IOHATHUSAMM: TOYKa, IpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YyIJia, INIOCKUH yroJ, ABYrpaHHbIN
YIOJI, TPEXTPaHHBIN YIOJI, CKPELIUBAOLIMECS NIPSAMBIE, MMAPAIIIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAy IpsIMbIMH,
YroJl MEXAY MpSIMONM U IUIOCKOCTBIO, Yrod MEXAy IUIOCKOCTAMM,
pacCTOAHUE OT TOYKH JIO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMBIMU,
pPacCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IIPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTh MaTeMaTHYecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3ala4n
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (GUTYpPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, MWIMHIAP, KOHYC, Imap, cdepa, Mmiomaas chepsl, IMII0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulelieNuIea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIMHAPA,

napauiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHus U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPHUYCCKUE OTHOIICHHS TIPU
pEIICHUN 3a]1a4; HAXOJUTh T'C€OMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(mMHA, yroij, IUIOMIAAh, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIeIa, MUPAMUIBI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,[[O6HI>IX (bI/Il"yp

12
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YMmenue ONCpUpPOBATh NOHATUAMU: MIPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI peHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX U 061]_IeCTBeHHI)IX
nponeccoB u HBHGHHP'I; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernuecknil KOpeHb HATypalbHOU cTerneHu. JelcTBUS ¢ apupMeTUYECKUMHU
' KOPHSIMU HaTypaJbHON CTENIEHU
L4 Crenens ¢ nensIM nokaszareneM. CTelneHb ¢ pallMoOHaIbHBIM oka3areneM. CBoiicTBa
' CTETEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaATypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxkeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TorapupMUUEcKre ypaBHEHUS
2.5 Lenblie n 1poOHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMmu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




Oynkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogmueckue GpyHKIIHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun dyHKmum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIe 7IeMEHTAPHBIX (YHKIIUI
[IlpumeHeHre TPOM3BOAHONW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. HaxoxxneHne HanOONbIIero 1 HaUMEHBILEro 3HaueHUs (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenpHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpAIICHUS
7.5 KoopauHats!l 1 BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. BepositHocTh U cTatucThKa : 10-1 Kacc: 6a30BbIN U yITyOIEHHBIN
ypoBHH : yuebHoe nmocooue / E.A. bynumosud, B.A. Bynbrués. 2-¢ uszm., crep. - M
: [IpocBemienue, 2024

Maremartuka. BeposarHocTs u ctatucTuka : 11-if kimacce: 6a30BbIi U yIITyOJIEHHBIN
ypoBHHU : yueOHoe nocodue / E.A. bynumoBuy, B.A. Bynbrué€s. 2-e uszn., crep. - M

: IIpocBemenue, 2024

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Martematuka. BepostHocTh 1 cratucTuka : 10—11-e knaccsl : 6a30BbIi 1
yrayONn€HHBIN YPOBHU : METOIMYECKOE TocoOue AJid yuuTens. — MockBa :

[Ipocsemenue, 2024.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. Poccuiickas anektponHas mkona https://resh.edu.ru

2. lludposoit oOpazoBarenbHbIil KOHTEHT https://educont.ru
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