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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHa3HavyeH Uit GOPMHUPOBAHHS Y O0YJAIOIIUXCS CTATUCTUUECKON KYJIBTYpHI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd NOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NMPHUMEpPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHbIX U OOIIMX MATEMAaTUYECKUX MOJEINSIX, UCIIOJIb3YEMBbIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBHON MEpPE UCIOJB3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJEIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsi TOJHOIIEHHOTO OCBOEHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE FEOMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeaesieHuil 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBIICHUU C MOMOIIBIO HEMpephIBHBIX (PyHKIUN. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
Kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOIO aHajora. IOTH DJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHBbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (Mcxofbl). BepostHOCTh ciydaitHoro coObiTusi. bim3ocTh 4acToTel u
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmsie
COOBITHS.

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

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactipenenenusa. Onepanuu HajJ CiaydallHbIMM BEJIMYMHAMH. buHapHas cirydyaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OXKHMIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaremMaTnudyeckoe OXHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Merox  uccneaoBaHuid.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble Belnu4uHBL. [IprMeppl. @yHKIUSA IUIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpenesieHHe U €ro CBOMCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeaeiIeHUI0. 3a1a4un, IPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

IlocmenoBaTebHOCTh  OAWHOYHBIX  HE3aBHUCHUMBIX  COOBITHHM. 3ajaum,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAaHHE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOW MIesATEeNbHOCTH, JTaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiaccU(UKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: Tpad, miockuil rpad, cBs3HBINA rpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHSITUSMU: CIy4alHBIA SKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTBITa, HAXOJUTh BEPOSITHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITUSMH;HAXOIUTh U (HOPMYITHPOBATH
COOBITHSI:  TEpeceueHue, OO0BbEAMHEHWE  JaHHBIX  COOBITHM,  COOBITHE,
MPOTUBOIOJIO)KHOE JJAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Jijiepa, KOOpAUHATHYIO
NPSAMYIO JUIsl PEIICHHsI 3a/1a4, T0JIb30BaThCsl (DOPMYIION CIIOKEHUS BEPOSITHOCTEN
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;



ONEPUPOBATh  NOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  yYMHOXCHUE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIy4yalHOTO HKCIEPHMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C MOMOIIBIO TMpaBUia YMHOXEHHS, IepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh HM3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl Ui TEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUM BEPOSTHOCTEH;CBOOOAHO ONEPUPOBATH NMOHATHUAMU: OMHAPHBIHI
Clly4allHbIil ONBIT (MCHBITAHUE), yCIIEX W HeyJada, HE3aBUCHUMbIE HCHbITAHUS,
cepusi WUCIBITAHUN, HAXOAUTHh BEPOSTHOCTU COOBITHI: B CEpPUM HCIBITAHUHA [0
IIEPBOr0 YCIIEXa, B CEPUM HCIBITAHWW bepHyM, B ONBITE, CBA3AHHOM CO
ClIy4aliHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJWYMHA, paclpeiesieHue
BEPOSITHOCTEH, JuarpamMma pacrpejesieHus, OuHapHasl cliydaiiHas BeJIMYMHA,
reOMETpUYECKOe, OMHOMUAIILHOE PACIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYUH [UIS BBIICICHUS PACIpPEACIICHAS KAKIOM BEJIWYUHBI, OIPENCICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOIO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneieHus), TPUMEHITh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHWS TPHU PEUICHUM 337a4, BBIYUCIIATH
MaTeMaTHYeCKOe OXKUAaHne OMHOMUAIBHOTO U T€OMETPUUYECKOTO pacipe/leeHUH;

CcBOOO/IHO OTNEpPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELICHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHUAIIBHOTO pacipe1eIeHUN.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TEHEPAIbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTA COOBITHUI M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, NOJIb3YACh H3yUYEHHBIMU PaCpEICICHUSIMU;

OPUBOANUTH  HPUMEPBHl  33Jay, NPUBOAALIIMX K  [IOKa3aTEJIbHOMY
pacmpeneneHuro, 3aaad, NPUBOMAIIMX K HOPMAJIBHOMY PacCIHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO paclpeesICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeICHNUS;

onmpenensaTh  KOdQOUIMEHT  JTUHEHHOM  KOppemsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE

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

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAaThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  TOHITHAMH:  CpeqHEe  apuPMETHUECKOe, MEIHUaHa,
' HauOoJiblllee, HAMMEHbIIIEE 3HAUYCHUE, Pa3Max MAaCCUBA YUCIIOBBIX JTAHHBIX
OnepupoBaTh MOHATUSIMH: CIY4YalHBII SKCIIEPUMEHT (OMBIT) U CIlydailHOe
coObITHE, 3JEeMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4allHOTO
6.3 ONBITa; HAXOIWUTh BEPOSTHOCTHM B OINBITaX C PABHOBO3MOXHBIMH
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSATHOCTH COOBITHII B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHA: MepeceuyeHUue H OO0beIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS TUarpaMmamu Jisepa u GOpMYyJIOH CII0KESHHS BEPOSTHOCTEH
[IpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIAa YMHOXXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OMbITa
6.6 [IpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATUSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 WCIIBITAaHUH, yCIIeX W HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITHUN B CEpUU
' HE3aBUCHUMBIX HCIBITAHUM JI0 TIEPBOTO yCMeXa, HAXOAWTh BEPOSITHOCTH
coObITHI B cepuu ucnibiTanuii beprysim
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paclpeesieHue
' BEPOATHOCTEM, IMarpaMma paciupeacieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBePsIEMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTNYMHBITIO
' pacnpeieNeHrIO0 WK € TOMOILbIO AnarpaMmm
52 OnepupoBaTh TMOHATHEM MAaTEMAaTHYECKOTO  OXHUIAHUS, TMPUBOJUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSICTCS MaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTeMaTHYECKOE OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEaACTAaBICHHUE O HOpMaJIbHOM paclpCACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJraHa, HauOoJblllee U HAUMEHbIIEe 3HAaYeHUsI, pa3Max, AUCIIEPCHsI U CTaHIIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. unarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEN
6.4 VcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  JlepeBO  Cily4aiHOro
' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u dakropuan. Yucio
' couetanuii. Tpeyronbuuk Ilackans. @opmyna 6bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHbITAaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX HWCHOBITaHUM A0 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITAaHUN bepHymnnu
6.7 Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie TEOMETPUIECKOEH OMHOMHUATIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIyYailHBIX BEJIMYMH: MAaTE€MaTU4YECKOE OXKHUIaHUE,
JUCIIEPCHUS U CTAaHJIApTHOE OTKJIOHEHHE. [Ipumepsl nmpuMEHEeHHsT MaTeMaTHYECKOTO
51 OXXHMJaHWs, B TOM YHCIE B 3aJa4aX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIyYailHBIX BEJIMYMH. MaTeMaTH4eCKOE OXKUIAHUE U TUCTIEPCUSI TEOMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OONBIIMX YHCENT M €ro poib B HaykKe, MpHpojae U olIiiecTBe. BrIOOpOUHBIiA
' METO/ HCClIeJOBaHU M
5.3 [Ipumepsl  HempepbIBHBIX  Ciy4ailHbIX  BedMYMH. [loHsATHE O  TUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeicIeHuN



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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMyJIUpOBaTh U ONEPUPOBATh MOHATUAMU: ONpPEIEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MAaTeMaTH4YeCKOW HWHAYKIIUU;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIONB30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; TIPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIUU, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKkuil CMbICT NPOM3BOAHOM, TNiepBOOOpa3Has, ONpeIeNEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul UCCIENOBaHMUA (DYHKIMMA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpapuK QyHKIMH, 0OpaTHas (yHKIUA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIB30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pE3YyIbTATOB;, YMEHHE MOJEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHITHSAMU: CpeaHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaInio, MpeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEANbHBIX MPOLIECCOB U SIBICHUI; MPEACTABIATh
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCuBaHUs U JIMHENHOMU perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyny IMOJIHON
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYMHBI, (QYHKIHHA  pPacHpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS [UIS PEIICHUS 3a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJl, TPEXIPaHHBIN YroJj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSAMHU; YMEHHME HCIIOJIB30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOpZ[HHaTHLIP’I METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J[eWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI TMHEWHBIX YpaBHEHUI. OnpeeTuTeh MaTPHIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTematuueckas Beptukaib: 10-11-e kimacchl: yriiyOnEHHbIN YPOBEHbD:
y4eOHHK 10 BEPOSTHOCTU U CTATUCTHKE JJIs1 (DU3UKO-MaTEMAaTHUECKUX
kiaccoB; 1-e mzganue Boicoukuii U.P., Amenko U.B.; mox penakiueii

SAmenxo 1.B. Axunonepnoe oobmectBo «M3natensctBo «IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. YuebHoe nocodue "Maremaruka. BepostHocts u ctatuctuka 10 kinacc. ba3zoBerit u
yrayonénnsiii yposens'. / bynumosud E.A., Bynsraes B.A — M: IlpocBenienne,2023.

2. YuebHoe nocobue "Maremaruka. BepositHocTh u cratuctuka 11 kmacc. bazoblit u
yrayonénnsiit yposens'". bynumosuy E.A., BynerueB B.A., — M: IIpocBemienue, 2023.
Maremartuka: BeposiTHOCTh U cTatucTHKa. ba3oBriii U yriayoneHHsiit ypoBenb. 10-11 kacc.
Meroanueckoe nocodbue nist yuurens/ E. A. Bynumosuua, B. A. Bynesruesa - M.:
«IIpocssmenuey, 2024

2. Teopus BeposiTHOcTel 10 knacc. 3angaun U KOHTPOJIbHBIE PaboThI. / Y Boicoukuit

3. O Teopuu BEpOSITHOCTEH U CTATUCTHKE B IIKOJIbHOM Kypce / Bynumosuu E.A., Bynbrues
B.A., Beiconkuii u np., / Maremaruka B mikosne Ne7, [lIkonsHas mpecca, 2009

4. TunuyHble OMMOKH B NMPENOJaBaHUU TEOPUH BEPOSITHOCTEH U CTaTUCTUKH, / MaTemaTuka

B mkoie Ne5, Briconkmit 1.B, SImenko 1.B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

B cootBercTBuu ¢ [Ipukazom Munucrepcrsa npocsemenns Poccnn ot 25.08.2026 Ne 591
"O6 yTBepkIeHUU (eaepanbHOro NepeyHs 3IEeKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB,
JOMYIICHHBIX K UCIIOJIb30BAHUIO MPH PeaTU3aIlii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTENbHBIX MPOrPaMM HaYaJIbHOTO O0IIEro, OCHOBHOTO OOMIETO,



cpennero obmiero oopazoBanus” (3apeructpupoano B Munrocte Poccun 22.09.2026 N

88378)
1. https://m.edsoo.ru/
2.
No | Ne DOP | HammenoBanme Kpatkoe onmcanue S0P (Bkmtouas IIpaBooOmagaTens
CTpO B 20P, CTPYKTYPY, IPEIMETHOE CO/Iep )KaHne 1 O0P (mamMeHOBaHWE
Ka | emepan | cocTaBUTENb METaJlaHHbIe, TO3BOJISIONINE OJTHO3HAYHO | IOPUAMYECKOTO JHIA
tdene | bHOM (coctaBuTenn) uaentuduuuposats JOP) mb6o ®UO)
pajih | IepevHe 20P (hH3UIecKoro JINIIa,
Horo | OOP KOTOpOMY B
nepe YCTaHOBJIEHHOM
YHS 3aKOHOJATEIbCTBOM
20P P® nopsinke
OPUHAJICKHUT
HCKITIOUUTETIbHOE
mpaBo Ha JOP)
®depnepanbHOE
roCyJapCTBEHHOE
Hudporoii kypc pa3paboTaH B COOTBETCTBUH aBTOHOMHOE
¢ ®I'OC, ®OOII u yHuBepcaabHbIM oOpazoBaTenbHOe
. TEMAaTHYECKUM KJIAaCCU(UKATOPOM IS YpEXKICHNIE
Hudposoii kype ¢ p yap
" WCTIOJIb30BaHMs TIPU peaTi3alyy 4acTu BBICIIECTO
BeposiTHOCTb 1 N
601. | 1.3.5.22. cratnemka” 10 00111e00pa30BaTEIbHOM MPOrPaMMBI, o0Opa3oBaHHs
lace (dhopMupyemMol yYaCTHUKaMH "T'ocynapcTBeHHBIH
00pa3oBaTeIbHBIX OTHOIIEHUH 10 IPEAMETY YHHUBEPCUTET
"BepostHocTh 1 cratucTka" (COO, npocshttps://eduprosv
0a30BBIil YPOBEHB) et.ru/
emeHus"”
®depnepanbHOE
. rocy/1apCTBEHHOE
Hudporoii kypc pa3paboTaH B COOTBETCTBUH ABTOHOMHOE
¢ ®I'OC, ®OOII u yHuBepcaabHbIM
oOpa3oBaTenbHOe
N TEMAaTUYECKUM KIIaCCU(DUKATOPOM ISt
Hudposoii kypc yapexICHIE
" WCIIOJIb30BaHMS IIPU peaii3alyy YacTu
BepositTHOCTB 1 N BBICIILIETO
602. | 1.3.5.23. " 0011e00pa30BaTENBHON MPOrPaMMBI,
cratuctuka" 11 N 00pa3oBaHUs
(bopMHpyeMOl y4acTHUKaMHU " .
KJiacc . I'ocynapcTBeHHBIH
00pa3oBaTeIbHBIX OTHOIIEHHUH IO IPEAMETY
" " YHUBEPCUTET
BepositHocTh 1 cratuctuka" (COO, "
0a30BBIif YPOBEHB) HPOCBEILCHITT
P https://eduprosvet.ru/
3aBepuieHHas npeameTHad muHusg JOP ®denepanpHOE
BeposTHOCTE i pa3zpabotana B cOOTBETCTBUHM TPeOOBAHUSMH | TOCYJAPCTBEHHOE
cIT) ATHCTHKA OI'OC u ©OII COO. B nensax ABTOHOMHOE
", | mpegocTaBieHUs yYalIuMCsl BO3MOKHOCTH B | 00pa3oBaTesibHOE
610. | 1.3.5.31. | YrnyGueHHbIH e 1y p
operp. 10 HWHTEPAKTUBHON ()OPME CUCTEMHO OCBOUTD YUpEXKICHUE
yp Knacc' y4eOHbIN MaTepuan mo Mmatemaruke 10 - 11 BBICLIETO
’ KJacc yriy6nenHoro ypoBas. DOP moctpoen 00pa3oBaHUS
B COOTBETCTBUU C TEMATUYECKUM "T'ocynapcTBeHHBIH
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mnanuposanueM OPII u moxer
UCIIOJIb30BaThes ¢ 1r00bM Y MK

YHHUBEPCUTET
MpOoCBeIeHAs"
https://eduprosvet.ru/

denepanbHOE
3aBepuieHHad npeameTHas muHusg JOP TrOCYJapCTBEHHOE
pazpabotana B cooTBeTCTBUH TpeOOBAaHUAMU ABTOHOMHOE
DOI'OC u ©OIT COO, B mensax o0OpazoBarensHOE
BepositHOoCTb U
CTATUCTHKAL HpCI[OCTaBJ'ICHI/If ydalmyMmces BO3MOKHOCTH B YUPCKACHUC
611. | 1.3.5.32. er’Iy6J’ICHHLII71 I/IHTepaIiTI/IBHOI/I (bopMe CHUCTEMHO OCBOUTH BBICHICTO
ypoBeb. 11 y4eOHbIN MaTepuan mo Mmatemaruke 10 - 11 . 00pa3zoBaHUs §
ace. KJacc yriay6nenHoro ypoas. DOP moctpoen | "I'ocynapcTBeHHBIH
B COOTBETCTBHUU C TEMAaTHUYCCKUM YHUBEPCUTCT
manupoBanueM OPII u moxer npoceeleHus"
FICIIOJIb30BaThCA € JIF0ObIM YMK https://eduprosvet.ru/
Matepuassl AJ11 HOATOTOBKU K €TUHOMY
rocyapCTBEHHOMY 3K3aMeHy s 11
kyacca. IToaroroBka k aKk3aMeHy
IIOCTPOEHA B BUJIE TPEHAXKEPOB,
MOCBAILIEHHBIX KaXJI0MY 33JJaHUIO
HK3aMEHALMOHHON padOThl, U BKJIIOYAET OOmiectBo €
Enunbrit TEOPETHYECKUE MaTepUAJIbl, 3aJaHus OrpaHUYEeHHOU
1158 rOCY/IapCTBEHH | MPEANOATrOTOBKH, SK3aMEHAIIMOHHBIE | OTBETCTBEHHOCTHIO
2.3.4.4. | p1ii ox3amen 11 3a/laHusl, TPUOIKEHHBIE TIO "SIKmacc"
KJ1acc. COJIEPIKAHUI0, TEXHHYECKIM https://www.yaklass
MaremaTrka | TpeOOBaHUSAM K 3alMCH OTBETa U TECTOB JTu/#tb 1
C aBTOMaTU4YECKON IIPOBEPKOU OTBETOB.
Oco0eHHOCTD 3aJaHU 3aKITH0YaeTCs B
HaJIMYUU TeHepalnii, TO3BOJISIONIUX
oOpamarbes K ynpaxHeHUAM
HEOJIHOKPATHO, a TAK)KE B HAIMYUU
HOJPOOHOT0 0OBSICHEHUS PELICHUs
OO61ecTBoO €
TecToBeIe YMM 1o maTeMaTUKE NPEACTaBISIOT OrpaHUYCHHOU
1161 0347 | YUIPAKHEHHA co0o0if 3a1aHus ISl TOATOTOBKH K OTBETCTBEHHOCTBIO
D EI'D no tectoBoii yactu EI'D, pa3paboraHHbie B "Vun.py"
MaTeMaTHKe | COOTBeTCTBUU C TpeboBanusimu OUITN https://uchi.ru
Y4eOHblIif Kypc sl TOATOTOBKHU K EI'D
10 MareMaTHKe (pOQUIbHBIN YPOBEHb, OB1IecTEO ¢
IToaroroska ¢ st 11 kinacca. Kypce conepxut .
. OrpaHUYEHHOM
1162 EI'D no NPE3EHTALNH JUIS IPOBEACHUA 3aHATHH, | o
2.3.4.8. | maremaTuke TEOPETHUUECKUE MaTepUaibl, 3aJaHusl C "®oxeopx”
(mpodubHBIM ABTOMATUYECKOU MPOBEPKOMH https://foxford.ru/
YPOBEHB) IIpaBWJIBHOTO OTBeTA. Llenbro Kypca

SBJISIETCSI 00pabOTKa yUCHUH,

HEOOXOUMBIX YYaIIUMCS JJIsl YCIEeITHON
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cnaun EI'D Ha ocHOBe crienuukanuu u
koauukaropa ot ®UIIN. Pecypc
MOJKET OBITh MCITOJB30BaH KaK
OTZEJIbHBIN OHJIAWH-KYPC, TaK U B
Ka4yeCTBE JIOMOJHUTEIbHBIX MaTEPUATIOB
JUIs paboThI HA YPOKaX MAaTEMATHKH H
MIPY BBITOJHEHHUH JOMAIIIHUX 3aJJaHUI




