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MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTb U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOia&HHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero ooOpa3oBaHus. Y YeOHbIM Kypc MpeaHa3HAuYCH
st GOPMHUPOBAHUSA Y OOYYArOIIMXCS CTaTUCTUUYECKOW KYyJIbTYpPhl M TOHUMAaHUS
pOJId TEOPUH BEPOSITHOCTEHM KaK MaTeMaTHYeCKOrO MHCTPYMEHTa ISl U3Y4YEHUs
CIIy4ailHBIX COOBITHI, BEIMYUH U TmpolieccoB. [Ipu n3yuenuun kypca o0oramarTrcs
MPEACTaBICHUS] OOYYaIOIUXCA O METOJaX MCCIENOBAaHUS W3MEHYMBOTO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaT€MAaTHYECKUX METOJ/IOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33pPEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIlEro 00pa3oBaHusl, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaKHBIX MPUMEpPax, CIOKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0y4aromuxcs 10JKHO c(hOPMUPOBATHCS NPEICTaBICHHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTeMaTHYECKUX MOJEIIAX, CIOJIb3YEMBIX
JUTSl OMUCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauyecKUX BEJIMYUH, TOTPEITHOCTEN
B pa3MYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U MTPOLIECCOB B 00111eCTBE. Y UeOHBIN
Kypc siBisieTcsi 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUYECKUX METOOB,
HEOOXOMMBIX CIELHUAIUCTaM HE TOJbKO MHXKEHEPHBIX CIIELUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM Mepe UCHOJIb3YIOT amnmapar aHajium3a OONbIIMX JaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA NPHUPOJbI, MUMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBMM € YyKa3aHHBIMU LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
conepkatenbabie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaliHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpPUHM MHOXXECTB, HEOOXOAUMBIE ISl TOJHOLIEHHOIO OCBOEHUS
MaTepuajga JaHHOrO0 y4eOHOrO Kypca M CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Copnepxxanne muaun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
Uist popMUpOBaHUS TPEJACTABICHUN O paclpeiesieHUd BEPOSITHOCTEH MEXIY
3HAYEHUAMHM CIIyYalHBIX BeTMYUH. BaxkxHyr0 4acTh B 3TOM coziepKaTeIbHON JTMHUU
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeieieHuil u



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

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYallHBIMUA  BEJIMYMHAMU U
pacnpesiefieHUsMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloOlMXCS Ha OMNHCAaHUM U
W3YYEHUU CIy4alHbIX SIBIICHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce mpeaycMaTrpuBaeTCs 0O3HAKOMHUTEIBHOE H3YYEHHE CBA3U
MEXKJy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE 3TOW CBSI3M C IOMOILBIO
Kod(huieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U T€OMETPHH.

Emé oamH 2JIeMEHT  CcOAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha uzyudenue yueOHOro Kypca « BeposiTHOCTh U CTaTUCTUKA» HA YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpPOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU
COOBITHSIMH.

Omneparnuu HajJ COOBITUSIMU: NEepecedeHue, 00bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcnepumenTa. Popmyiia noaHou BepostHocTH. Popmyna baiieca. HezaBucnmblie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyn. CiyqaifHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIy4YaulHbIE BEJIMYMHBL.MAaTeMaTHUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHIAHUS
(ctpaxoBaHue, JoTepes). MaremarHdeckoe OXHIAaHUE OWHApHOW ClydaitHOMN
BEJIMYMHBI. MaTeMaThudeckoe OKHUJAHHE CYMMbl CJIyYallHbIX  BEJIUYUH.
MateMatndeckoe OKuJaHue TEOMETPUIECKOTO M ONHOMHUAIBHOTO paCIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucniepcus OMHApHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OKHJIAHUE MPOU3BEIEHUS U TUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jucnepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOTO pACHpPECIICHUS.
Jucniepcrst 1 cTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOTO PACTIPENEIICHUS.

11 KUIACC

HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
OonblIMX  4yucesl. BbIOOpOYHBI  MeToa — ucciaeaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO N3YYEHHBIX PACIPEICICHNMN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIpUBOJSILIME K pacnpenesennto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IMPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOWUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InyHbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo M 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHNS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U



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

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUEHTAITUS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TUBWIN3AIMK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEACTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
Y UCCJICIOBATEILCKYIO IEATeILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAecTBu:

BBISIBJSAITH M XapaKTEPU30BaTh CYLICCTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYJIHPOBAThH
OmpeieSICHUs MOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIny,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopmMynupoBaTh U NPEeOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIINE, YCIIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIlIEHUs, BEIOUpPATh HanboJee MOIXOAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUSA, OLICHUBAThb  JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UIUTH HHPOPMAIH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3IM4YHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJy pEUIeHUs 3aJauyu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKAa3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1ayH, BEIOMpPATh COCO0 pELeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYkKIATh MPOIIECC U PEe3yNIbTaT PabOTh, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIA1A
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, JIEMEHTAPHOE ClydaliHOe COOBITHE (DIEMEHTAPHBIN MUCXO/)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMyIHUpOBaATH COOBITHS: MEpEceUeHHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIOJIL30BATh AHArpaMMbl
Oiinepa, KOOPIAWHATHYIO MPSIMYIO Ui PELISHUs 3a/1ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OIepUPOBATh MOHATUSAMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTE,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4allHOrO  3KCIEPUMEHTa, HaxOJHUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OIbITa, HMCIOJB30BaTh (POpMyNy MOJHOM BeposiTHOocTH, (opmyny baiieca mpu
pelieHnun 3a7ad, OINpENeNsTh HE3aBUCUMOCTh COOBITHMH 1O ¢opMysne U IO
OpraHu3alyy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yaWHBIA  OMBIT
(ucblTaHue), yCleX M HeyJada, HE3aBUCHUMbIE UCIBITAHUS, CEpUsl HCIIBITAaHUMH,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UCTIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BRIOOPOM M3 KOHEUHOMH
COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

OIEpUPOBATh MOHATUSAMH: COBMECTHOE pACHpPENEIIEHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIJEJICHUS PpACIpPEACICHHUs] KaXIOW BEJIMYMHBI, ONpENeNeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEMaTUYECKOTO OKUJAHUS CIy4ailHOW BEJIMUMHBI (pacipenereHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTHYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKHJaHle OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeiesieHui;
CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipeiesieHHs1) NPU PELIEHUN 3a/1ad, BBIUKCIATH AUCHEPCHI0 M CTaHIAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO PaCIpeIeICHUN.

K xonity 11 kiacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKUA T€HEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHUBATh BEPOSTHOCTU COOBITUN M MPOBEPSATH MPOCTEHIIINE
CTaTUCTUYECKHUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PaCpPEICICHUSIMU;

OPUBOAUTH  TMpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpeneneHuo, 3aaad, MNpPUBOMAIIMX K HOPMAJIbHOMY  PacCIpENEeiIeHUIO.
OmneprpoBaTh NOHATUAMU: (YHKIHUS IUIOTHOCTH BEPOSTHOCTH TOKA3aTEbHOTO
pacnpezeneHusi, GyHKIUS TIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCIpeeICHNUs,
(GYHKIMS TUIOTHOCTM ©  CBOWCTBA HOPMAJIBHOTO PaCHpPEICICHUS;ONPEnesaTh
KO2(PULIMEHT JIMHEHHON KOPPEIISILIUU, BHIOOPOYHBIN KO (PUITUEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHl Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CIIy4ailHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnymu. CiyuaiiHblii BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUMHBI U pacIIpeeIeHUsS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbIe)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET 5
2 DJIEeMEHThl MaTEMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrupeeieHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HbI rpad, npeacTaBieHue
3aJia4M ¢ MOMOIIBIO Tpada

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[Tyte B rpade. Llenn n muKIIb!
I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT O DKCIIEPUMEHTA

CrnyyaliHble 9KCIIEPUMEHTHI (OMBITHI) U
cilyyaiiHble cOObITHSA. DIeMeHTapHbIe
COOBITHSI (MUCXOIBI)

BeposiTHOCTB ciydaiiHOTO COOBITHS.
BepositTHoCcTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB cltydaliHOTO COOBITHS.
BepositTHoCTH COOBITHH B OTBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMyia CIOKEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyna ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE

9 BeposiTHOCTEN. Dopmysia yCIIOBHON
BEPOSITHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHOE PaBUIO YMHOKEHHUS.
[TepectanoBku u (axkropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna bunoma HproToHa
KonTponbnas padorta Nel: "I'padwr,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBINA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN J0 NIEPBOTrO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 110
MEPBOro ycrexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTeH. Jlnarpamma
pacrpezeneHus

22

Onepauuu Haj cay4aiiHBIMU
BenuuyuHaMmu. [Ipumepst
pacnpenenenuil. bunapnas ciydaitHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

MaremaTnueckoe OXUAAHUE
ciy4aiiHol BenuuuHbl. COBMECTHOE
pacrpeneieHue IByX CIy4aiHbIX
BEJINYUH

He3zaBucumsble ciiydailHble BEJIMYMHBL.
CBolicTBa MaTEMaTHYECKOTO
0’KHMJIaHMs1. MaremaTndeckoe
OKHJaHue OMHApHOM cllydaiiHOM
BEJIMYHUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECcKOro 1 OMHOMHUAIBHOTO
pacnpeneneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BenurHbl. CBOMCTBA JUCTIEPCUT




29

30

31

32

MaremaTtuueckoe OXXHAaHUue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHMBbIX CJIy‘-Iaf/'IHBIX BCJIMYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezenenus. [Ipakrudeckas padbora
C MCIOJIb30BAaHUEM JICKTPOHHBIX
TaOJINIL

Jlucriepcust M CTaHIAPTHOE
OTKJIOHEHHE F€OMETPHYECKOTO
pacnpezaenenus. . [Ipaktudyeckas
paboTa ¢ UCI0JIb30BaHHEM
DJIEKTPOHHBIX TAOJIUII

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

33

34

KonTponpHas padora Ne2:
"Ucneitanus bepnymu. Ciyyaiinbie
BEJIMUMHBI U pacnpezaeneHus"

O000111eHME U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCEIT

Hepasencro YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCET

Br16opouHbIii METO MiCCNeOBaHUM

[IpakTuueckas pabota c
HCITIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

I'enepanbHas COBOKYMHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero 1 Jucnepcun
reHepAIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun




TEHEpaJIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpereIeHun

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpeneIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEpBIBHBIX CIIy4alHbIX

BCINYHH. CDYHKI_II/ISI IIJIOTHOCTH
BCPOATHOCTH

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

14

15

CDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCpCaCICHUA

CDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
HOPMAJIbBHOT'O PACIIpCACIICHUA

16

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
IIPUBOJALICH K PACIIPEAETICHUIO
Ilyaccona

17

[IpakTuueckas pabota c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6.]'II/III




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensuuu

19 CoBMecCTHBIC HAOTIOJICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOpPEJISLII

o1 Paznuuue Mex1y TMHEHHON CBS3BIO U
MPUYHUHHO-CIICICTBEHHOM CBS3bIO

22 Jluneitnas perpeccus

3 [IpakTrueckas padoTa ¢
WCIIOJI30BAHUEM DJICKTPOHHBIX TAOJIUIT
[IpencraBieHue JaHHBIX C TOMOIIIBIO

24 TaOJIUI] M TUarpamMM, OIHcaTeIbHas
CTaTHCTHKA

)5 OMBITH ¢ PABHOBO3MOKHBIMH
3JIEMEHTapPHBIMU COOBITUSMH

2% Brruncnenue BeposiTHOCTEN COOBITUH ©
npuMeHeHueM Gopmyin
Brruncnenmne BeposiTHOCTEH COOBITUI C

7 MIPUMEHEHHEM T'paUUECKUX METO/I0B:
KOOpAMHATHAs HpsiMasi, 1IepEBO,
nuarpaMmma Ditnepa

28 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CITyYAHOMN
BEITMYUHEI

30 MaremaTuuecKOe OKUIAHUE CIyYalHON
BCIIMYUHBI

31 KonTponbnas pabota: "BepostHOCTs 1

cTaTuCTUKA"




32

33

34

Brruucienue BepoITHOCTEH COOBITHIM €
pUMeHeHHeM (OopMyIT U TpapuuecKux
METO/IOB

Brruucienue BepoSTHOCTEH COOBITHIM €
npuMeHeHueM Gopmyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETMYUHBI U
pacnpenenenus. Marematuyeckoe
0’KMJIaHUE CITy4YallHON BEJTUYUHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MaCCUBA YHCIIOBBIX JaHHbBIX
OnepupoBaTb NOHATUSAMU: CITy4allHbINA 3KCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HMCXOA) CIy4alHOIro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITHS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
’ MOJIb30BAThCA  JUarpamMmMamMu  Oinepa #u  GOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJUTh BEPOATHOCTU C TMOMOILIbIO MPaBUJIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaThb NOHATHUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIIeX U HeyAauda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUN /0 MEpPBOro ycHexa, HaXOJIUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuit bepuymnum
6.8 OnepupoBaTb NOHATUSAMM: CllydailHas BEJIMYMHA, pAaCIpENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOEHUSI OCHOBHOI
NPOBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yJabTarta
5 Teopus BepossTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIAyYallHOM  BEJIMYUHBINO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATUYCCKOI'0 OXHJaHUA, IIPUBOAUTH
IMPUMEPHI TOI'O, KaK IPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrnpezieNieHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpemHee
apupMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWMMCHbBIICE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

CiyvaliHple SKCIIEPUMEHTHI (OMBITHI) W CIIy4ailHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSMH. BEepOSITHOCTH COOBITHIA B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHHE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Ditnepa. @opmyrna claoxkeHus: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpPOSATHOCTEH. [lepeBo  ciydallHOTo
skcniepuMmenTa. @opmyna nosiHoM BeposiTHOCTH. HezaBucrumbie cCOOBITHS

KomOunatopHoe mnpaBwio ymHOkeHus. IlepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble

UCIIBITaHUA. CepI/IH HE3aBUCHUMBIX MCIBITAHUH 10 IepBOTO  yCIIcxa. CepI/Iﬂ
HE3aBHCHUMBIX HCIIBITAHUN BepHy.]'IJ'II/I

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BepositHocTed. JlmarpaMma pacripesiesieHusl.
[Tpumeps! pactipeenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MATEMaTHYECKOE OKHUIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUEC. HpI/IMepI)I MPUMEHCHUA MAaTEMATHYECKOT'O
OXuJaHus, B TOM 4YHUCIIC B 3aJjadyax H3 HOBCG)IHGBHOP'I JKU3HU. MaTreMaTndyeckoe
OXKHMJIaHWE OWHApPHOM CIydallHOW BETWYMHBI. MaTeMaTuueckoe OXHUIaHUE CyMMBbI
CIIy4allHbIX BeMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCTIEPCHS T€OMETPHUECKOT0
1 OMHOMHUAJIBHOTO pacIpeaesieHHH

52

3akoH OOJBIINX YHUCEN W €ro poJib B HayKe, MpUpojae U obmiecTBe. BrIOOpOUHBIH
METOJI UCCIICNOBAaHNHI




IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauuuH. lloHsate o0 MIOTHOCTH
53 pacnpezenenus. 3aiady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, MOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU pELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0E€ YHUCIIO,
CTETeHb C LIEIbIM MMOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JACHCTBHTEIBHBIM
nmokasarenem, JorapudmM duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHWCIIA, OCTATOK IO MOJYJI0, pallOHAIbHOE YHCIIO,
HppalMoOHAIBHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaTh
IMpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JACIIUTCIIb 1 HAMMCHBIICC
oOmiee KkpaTHOE, aNropuT™M EBKiIHIA MPpU peleHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMH ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, npeoOpa3oBaHus JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHEC OICPpHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMeTpUYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popMma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanveckas); yMeTb IPOHU3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
IOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MAaTEMATUUYCCKHX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKE, HepepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLIMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeIEHHbIN
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHbIX (DYHKIHH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXoAUTh HauMOOJbIIME W HAMMEHBIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJIEHOB C MCIOJb30BAHUEM allapara MaTeMaTHYeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISl HAXOXKACHUS HAWIy4IIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-D)KOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOAUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb MNPHUMECPbI MATEMATHYCCKOI'0O MOACIIMPOBAHUSA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKUIMHU, TOKa3arenbHas M Jorapupmuyeckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCIIOIB30BATH TPAPHUKH TSI U3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONONO0HOCTh pE3yJbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOIB30BAaHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAOB U 3JI€KTpOHHBIX CpGI[CTB; rpaq)nqecxn HCCICA0BATH COBMCCTHBIC
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpapUUecKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYWHA, paclpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyyallHOW  BEJIMYMHBI, (YHKIMH PACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEACICHUN st
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0O COYCTAHW, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; ymeHwHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI sl pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATHAMH: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BATh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3a1a9UN

10

YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPAaHHHK, NPAaBUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHUKA,
KyO, mapamienenunen, npusMa, NUpaMuaa, (GuUrypa U IMOBEPXHOCTD
BpallleHNs, MWIMHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IUIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApA, 00bEM Kyoa,

MPSIMOYTOJIBHOTO Tapajlieenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUsI KOHYCAa W IIWIMHJPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHHE MPOBOANUTH Kiaccuukamuio Guryp 1o
Pa3IMYHBIM TIPH3HAKAM, BBIIOJIHATH HEOOXOAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOO0HBIC (UTYPHI, B TOM YHUCJIC B TIPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHAUH 3a/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pealbHOW JKU3HW; YMEHUE BBIYUCIISATH T'€OMETPHUCCKHUE BEITHUHHBI
(nmuHA, yToJ, MoWaAb, O00BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIIO, pa3lIoKEHHE BeKTopa Mo Oasmucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUIsL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4eOHbIX

npeamMeToB

13

YMeHue BuIOMpaATh TMOAXOMANIMNA METOJ IS PpeIIeHUsS 3aayH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia U BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOU, TIPOLIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eiicTBHs ¢ apuMeTHIECKUMU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamMu. [IpuOmmkE€HHbBIE BBIYMCICHUS, NPABUIIA OKPYIJIEHUS, MPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTells MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKLUs C HaTypajdbHBbIM M LEJbIM IoKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2eMEHTApHBIX (YHKIMHA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

e Maremaruka. BeposatHocTh u cratuctuka: 10ki1: 6a30BbIN U yTiyOJIEHHBIHN
ypoBHH: yuebHOoe nocobue/ E.A. bynumosuu, B.A.Bynbrues.
N3parenscTBO: "[IpocBemenue”

o Maremaruka. BeposarHocTs u ctatucTuka: 11xm: 0a30BbIi U yriyOaEHHBIM
ypoBHU: yuebHoe nocodue/ E.A. bynumosuy, B.A.Byinbryes.

N3narenscTBO: "[IpocBemienue”

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
MATEMATUKA.BEPOSATHOCTH U CTATUCTUKA:10—11 knaccsr:
ba3oBblii 1 yriyOaéHHbIN ypoBHU: MeTonuueckoe mocodue it yuuTes/

bynumosuu E.A.: M3aatensctBo "lIpocBenienue”

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. 1C: Ypok. Pexxum goctyna: https://urok.1c.ru/

2. O6naynas rargopma oToOpakeHust BEpUPHUITUPOBAHHOTO TU(PPOBOTO
oOpazoBarenbHOTO KOHTeHTa U cepBrcoB AO «M3narensctBo «IIpocBemienuey.
Pexxum nocryna: https://educont.ru/

3. Mob6wibHOE a5ekTpoHHOE oOpa3oBanue. [[udposas obpazoBarensHas cpena ¢

MHTEPAKTUBHBIMU OHJIalH-KypcaM. Pexum noctyna: https://mob-edu.com/



4. HoBas mikosa. OHnaiH-111KoJ1a MoAroToBky K EI'D no BceM mpeameram.
Pexxum nocryna: https://educont.ru/

5. Hogsrit nuck. Ludposas oOpazoBarenbHas miatgopma. YdyeOHbIe MaTEpUAIIbI
JUIS1 IEJAroroB U IKOJbHUKOB. UHTepakTUBHBIA KOHCTPYKTOpP YPOKOB U
ynpaxxHenuid. Pexxum noctyna: https://educont.ru/

6. O6nako 3HaHui. IHTEpaKkTUBHBIE YPOKU U HU(POBBIE TOMAIIHUE 3aJaHUSI.
Pexxum nocrtyna: https://www.imumk.ru/

7. Uchi.ru. UnrepaktuBHas oOpazoBarenbHas oHlalH-matgopma. Pexxum

noctyna: https://uchi.ru/
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