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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yudeOHOro Kypca «BeposTHOCT M CTaTUCTHKA»
0a3oBoro ypoBHs st oOydaromumxcsi 10 —11 kiaccoB pazpaboTaHa Ha OCHOBE
®denepabHOTO  rOCYAapCTBEHHOTO  00pa30BATEIBHOTO CTAaHAApTa CPETHETO
oOmero oOpa3oBaHHs, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBAHUH,
NPEABABISIEMBIX K MaT€MaTHYECKOMY OOpa3oBaHUIO, W TPAJHMLMI POCCUIICKOTO
obOpazoBanms. Peanmsarnus mporpaMMbl 00€CIIEUMBAET OBJIAJCHUE KIFOUYEBBHIMU
KOMIIETEHIIMSIMH, COCTABJISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHUS U HENPEPBIBHOIO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOI'O U MO3HABATEIBHOIO
pa3BUTHS JIMYHOCTU O0YUYAIOIIIUXCSL.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Yuebnpli Kypc «BeposTHOCTH M CTAaTUCTHKA» 0a30BOTO YPOBHS SBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca 0a30BOTO YpPOBHS
ocHOBHOW miKosbl. Kypc mpennaszHadeH nisi GOpMHpPOBaHUS y OOYy4YarOIMIUXCS
CTaTUCTHYECKOM KyJIbTYpbl W IIOHMMAHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi M3yYCHHs CIIyYalHBIX COOBITHH, BETUYUH U
nporeccoB. [lpu m3ydeHnu kypca oOoramaroTcs NPEACTaBICHUS YYaIlIUuXCsS O
METOJAaX UCCIEA0BAHUS U3MEHUMBOTO MUPA, Pa3BUBAETCSA IOHUMAHNE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Conep:kaHue Kypca HampaBJi€HO Ha 3aKpEIJICHUE 3HAHWM, MOJYYEHHBIX MpPH
M3YYEHHH Kypca OCHOBHOW IIKOJBI M HA PA3BUTHUE IMPEICTABICHUI O CIyYailHBIX
BEJIMUYMHAX W B3aMMOCBA3SAX MEXKIYy HUMH Ha Ba)XKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX OYEPITHYTHI U3 OKPYKAIOIIETO0 MUPA.

B cooTBercTBUM C yKa3aHHBIMM LEJISAMH B CTPYKType Y4eOHOTro Kypca
«BepoATHOCTh M CTATUCTUKA» CPEIHEH IMKOJbI Ha 0a30BOM YpPOBHE BBHIJCIICHBI
CJIeyIOlMEe OCHOBHBIE coJiepKaresibHble JuHUU: «CiaydyaliHble COOBITUS U
BEPOSITHOCTUY, «CllydailHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro 4WacTe Kypca 3aHMMaeT HW3Yy4YEHHE TE€OMETPHUYECKOTO U
OMHOMUATILHOIO  pacHpeiesieHUd ¢ 3HAKOMCTBO C HUX  HENPEPHIBHBIMU
aHaJIOraMH — TOKa3aTEJIbHBIM U HOPMAJIbHBIM PAaCIIPEICIICHUSMMU.

Copepxanue nuHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW i1l (pOpMUpOBaHUS TPEACTABICHUN O pPACIpPEETICHUN BEPOSITHOCTEN
MEXAY 3HAYCHHUSIMH CIIyYalHBIX BEJIUYHMH, a TAK)KE dTa JIMHUS HEO0OXOIMMa Kak
0a3a I W3y4deHHUs 3aKoHAa OOJBIIUX YHuced — (YHIaMEHTAJIbHOTO 3aKOHA,
JCHCTBYIOIIETO B TMPHUPOJE U OOIMIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dbopmanuzaruio. CaMm 3aK0H OONBIIMX YHCEN MPEAJIaraeTcsi B 03HAKOMUTEIbHON
dbopMe ¢ MUHUMAaTBHBIM HUCIIOJIb30BAHUEM MaTEMAaTHUECKOTro hopMain3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMU  BEJIMYMHAMU,
aKIICHTUPYIOT BHHMAaHWE IIKOJBbHUKOB HA ONHCAHUM W H3YYECHUU CIy4YalHBIX
SBJICHUM C TMOMOIIBbIO HENpepbIBHbIX (PyHKIMH. OCHOBHOE BHUMAaHUE YJESETCS
MIOKAa3aTeJIbHOMY M HOPMAJIBHOMY pacHpeAesIeHUsM, MPU 3TOM MPEIIoIaraeTcs
03HAKOMUTEIIbHOE U3yUeHUE MaTepuaia 6e3 JoKa3aTeNbCTB MPUMEHIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusydenue kypca «BeposSTHOCTP M CTAaTUCTHKa» Ha 0a30BOM YpOBHE
oTBOAMTCS | Yac B HEAENI0 B TeUeHHE KaXJIOoro roga oOydeHHs, Bcero 68
y4eOHBIX YacCOB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBnenre MaHHBIX C TOMOIIBIO Tabmui u auarpamm. CpenHee
apu(pMeTHYecKoe, MeIuaHa, HauOoJibllleeé W HaWMEHbIEeEe 3HAYEHHUS, pa3Max,
JUCTIEPCHS U CTAHJIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnydaiiHble SKCTIEPUMEHTHI (OTBIThI) U CIy4ailHble COOBITHSI. DIIEMEHTapHbIC
coObITust (Mcxonbl). BeposTHOCTH citydaitHOTo cOObITHSA. Biu30cTh 9acTOTHI U
BeposiTHOCTH ~ coObiTmii.  Ciy4aiiHble  OTMBITBI € PaBHOBO3MOXKHBIMU
DJIEMEHTAPHBIMU ~ COOBITUSAMH.  BeposSTHOCTH  COOBITMA B ONBITaxX  C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatuu HajJ COOBITUSMU: NepecedeHre, 00beJMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia cloKEHHs] BEPOITHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEW. JlepeBo CllydamHOro
skcrnepumenTa. @opmyria MoaHoM BepossTHOCTU. HezaBrucHMbIie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkenus. [lepectanoBku u gakropuan. Yucio
couetanuil. Tpeyronpauk Ilackans. ®opmyna 6unoma HeioToHa.

bunapHblil citydaiiHblii ONBIT (MCHBITAHKE), yelieX U Heynaya. HezaBucumbie
ucnbiTanus. Ceprst HE3aBUCHMBIX HCHOBITAHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUI bepHyIuIn.

CnyuaitHas  BenuuuHa. Pacnpenenenune  BepoATrHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KITACC

UucnoBble  XapaKTEPUCTHKH  CIIYYaWHBIX  BEJIMYMH: MaTEMAaTHYECKOE
OXHUJAHHWE, NHUCIEPCHUS W CTaHJAPTHOE OTKIOHEHue. llpumepsl npuMeHeHus
MAaTEMAaTHYECKOr0 OXXHUIAHUS, B TOM YHUCIIEC B 33Ja4ax W3 MNOBCEIHEBHOW >KU3HM.
MatemaTuyeckoe oxujaHue OMHApHOW CiaydyallHOM BeJIMYMHBI. MaTteMaTuyeckoe
OXXMJAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaremMaTuyecKkoe OXUJAHUE U
JUCTIEPCHS TEOMETPUUECKOTO M OMHOMHUATILHOTO paclpe/IeIeHUH.

3aKk0oH OOJBIIUX YHCEI W €ro pojib B HayKe, MPUPOJIE M OOIIECTBE.
Br10opouHbIii METO/ HCCIENOBAaHUM.

[IpuMepbl HENpepbIBHBIX Cily4aWHbIX BenuuuH. [loHATHE O TUIOTHOCTH
pacripenienieHus. 3ajiaud, NPUBOASIINE K HOpMAIbHOMY pactpenencHuto. [lonsarue
0 HOPMAJIBHOM PAaCIIPE/ICIICHUH.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInduHOCTHBIE pe3yNabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTukay XapakTepu3yrTcs:

I'paxiaanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUMCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
npolenyp TpaxJaHCKoro ooOmecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSIMU 1 Ha3HAYCHUEM.

IIaTpuoTH4eckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXTaHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATHX JOCTH)KCHHH B APYTHUX HAayKax, TEXHOJOTHUSX, cepax
HYKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEJCHUS,
CBA3aHHOTI'O C MPAKTHYECKUM MIPUMEHEHUEM JTOCTHXKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyAyLIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOUICHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKHUM ACIIEKTaM Pa3jINvHbIX BUIOB HCKYCCTBA.

Pusnyeckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nueckasi akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON JEATETbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHUEM ILIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE IKU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYeCKOMY OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TIPOTSHKEHWHW BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHUECKHUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTHYCCKOH KYJIBTYPhl, TMOHHMMAHUEM BIIHSHUS
COIMAIBHO-DKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHHE NMPHPOIHONW M COIMAIBHON
Cpenmpl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa HSKOJOTHYECKHX IMpoO0seMm;
OpUCHTAllMCH HAa TPHUMEHEHUE MAaTEeMaTHYCCKUX 3HAHWUW I PEIICHHs 3a7ad B
00JlacTH  OKpY)KAloIeH Cpebl, IUIAHUPOBAHMS TIOCTYMIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICJICTBHH JIJIS1 OKPY KAIOMIEH CPE/IbL.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTUS W 3HAYUMOCTH JUUIS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKHM M MaTEeMaTHYCCKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTYyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaTbl OCBOCHMS MPOTPAMMbl YUE€OHOTO MpeaMera
«Maremaruka XapaKkTepU3yrTCs OBJIAZICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusaMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oelicmsusi,  0becneuu8arOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 0OYyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
UCCNe008amenbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeiicTBU:

e BBISBIAITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKKM MAaTEMATHUYECKUX
00BEKTOB, TOHATHUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  MOHSATUW; yCTAaHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKALMK, OCHOBAaHUS Al OOOOIIEHHS U CpaBHEHUS, KpUTEPUU
MIPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTh U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE W OOIUIUE;
YCJIOBHBIC,

e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeiaraTb KpUTEPUH JJIs1 BBIABICHUS 3aKOHOMEPHOCTEN W POTUBOPEUHNIA;



e JI€NIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IIPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
IPUBOJUTh HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL,

e BbIOMpaTh cmoco0 pemeHus yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbCcKHe J1ecTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
¢bopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

e IIPOBOAWTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOIo
o0beKTa, SIBICHHSA, TMPOLIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBIICHUSMH, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (pOPMYIMPOBATH OOOOIIEHMS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh J1OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IPEOJIOKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ ungopmaumeii:

e BBIABJIATH AePUINUTHI HHPOPMAIUH, JAHHBIX, HCOOXOAUMBIX NJIsi OTBETA
Ha BONPOC U I PELICHUS 3aa4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

e CTPYKTYypHUpOBaTh MH(OPMALINIO, IPEJICTABIATH €€ B PA3IMUHBIX opMax,
WLTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH Ha/1EKHOCTD UHpOpMaLUu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvie KOMMYHUKAMUGHbBlE  Oelicmsus,  00ecnedusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OOwmenue:

e BOCHpPUHUMATh U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIECHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IIO
XOJly peLIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoOJIeMbl, perraeMoi 3ajjauu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pPEILIEHHUsI; COMOCTABIATH CBOM CYXKIECHHS C CYXACHUSMH JPYrUX
YYACTHHKOB JWaiora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HILMI; B
KOPPEKTHOI (popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NOPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  TIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHIUBUTyJIbHON PabOThI MPU PEIICHUH YUEeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHON JeATEIbHOCTH, IUIAHUPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, pacrpeaeNsITh BUIbI pad0T, JOTOBAPUBATHCS, 00CYKAATh MIPOIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHMsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTMMHU YJE€HAMU KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUSI 3a/1a91, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABAaTEIBHOW pediekcur Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJII TMpoIlecca |
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, TAHHBIX, HAMICHHBIX OITHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHUE pe3yJibTaTa MU M YCIOBUSIM, OOBACHSTH
MPUYUHBl TOCTHKECHUS WIM HENOCTHXKEHHUS PE3YJIbTAaTOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurtath U CTPOUTH TaONHIIBI U AUATPAMMBI.

OmnepupoBaTh MOHATHAMU: cpeHee apupMeTHIeckoe, MeAnana, Haubombliee,
HaVMEHbLIEE 3HAYEHHUE, pa3MaxX MAacCUBA YUCJIOBBIX JaHHBIX.

OmnepupoBaTh MOHATUSAMU: CIYHYaWHBIN SKCIIEPUMEHT (OIBIT) U CilydailHOe
coObITHE, JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIN HCXO0J) CIy4YallHOrO OIBITA;
HaXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOYKHBIMH CIIyYallHBIMH COOBITHSIMU,
HaXOJIUTh W CpPaBHHUBAThb BEPOSTHOCTU COOBITUA B M3YYECHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmyaupoBaTh COOBITHS: IEepeceYeHne U OOBeAUHEHUE
JAHHBIX ~ COOBITHMH, COOBITHE, TIPOTHUBOIIOJIOKHOE  JTAHHOMY  COOBITHIO;
MOJIb30BAThCS IUarpaMMamMu OJitiepa U (OpMyJIOi CIOKEHHS BEPOATHOCTEH Mpu
peLIeHUH 3a1a4.

OnepupoBaTh NOHSTHUSIMM: YCIOBHAsI BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTb BEPOSTHOCTH C IIOMOIIBIO IPAaBUJIA YMHOXKECHHS, C IIOMOIIBI J€peBa
CIIy4alHOrO OMbITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHSAMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEPHUS
UCIBITAaHUM, yCIEX M HeyJada, HaXOJUTb BEPOSTHOCTH COOBITMII B cepuu
HE3aBUCHUMBIX MCTIBITAHUM /10 IEPBOTO yCIieXa; HaXOAUTh BEPOSATHOCTU COOBITUH B
CepHUU UCIBITaHUN bepHyIun.

OnepupoBaTh  MOHATUSAMHU:  CIy4dailHas  BEJIIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEH, JUarpaMMa pacipeiesCHus.

11 KIIACC

CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUH  CIy4allHOW  BEIWYHMHBI IO
pacnpeeseHUI0 WU C IOMOUIBIO JUATPAMM.

OnepupoBath MOHATUEM MATEMATHYECKOTO OKUIAAHUS; IPUBOAUTH IIPUMEPHI,
KaK MPUMEHSIETCS MAaTeMaTHUYeCKOe OKHUJIAHWE CIIy4ailHOM BEIMYUHBI HAXOJUTh
MaTEeMaTUYECKOe OKUJIaHUE IO IAHHOMY pacIpeesIeHUIO.

MMeTp npeAcTaBiIeHHE O 3aKOHE OOJIBIINX YHUCET.

HMeTp npeAcTaBieHrEe O HOPMAJTIBHOM PaclpeIeICHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB ¥ TEM nudpoBbie
Ne n/m P Koutposbn IIpakTHYeck (upp )
NMPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
bie padoThI ue padoThbl
pecypcsl
| [IpencraBneHune JaHHBIX U ONUcCATENbHAs 4 bubnuoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CnydaiiHble OIBITEI M CIyJaiiHbIe COOBITHS,
2 omizm C aBHOBO3M0)KH}I’,:IMI/I 3 1 bubnnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMU
3 Onepanuu Haa COOBITHAMHU, CIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHast BEpOSITHOCTb, IEPEBO
4 CJIlyyalfHOTO OIbITa, (opMyJia HOTHOMN 6 Bubamorexa [IOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHI
bubmmoreka [IOK
5 c) 0 4
JIEMCHTRI KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
6 Cepuu mocie1oBaTENbHBIX HCIBITAHUH 3 1 bubnnorexa LIOK
p 8 https://m.edsoo.ru/e0b7b0f1
7 CiydaliHbple BEJIMYMHEL U PACIIPENCIICHUS 6 bubnmorexa LOK
i pactip https://m.edsoo.ru/e0b7b0f1
bu6mmoreka [IOK
8 0000 7| 5 2
ODIICHHEC I CHCTEMATHSATIL SHARIH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uudpoBbie
Ne ni/m P Kourpoasnsl | IIpakTuyecku (p )
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThl
pecypchbl
| MareMaTtuueckoe 0XKHIaHUe CITydaitHON 4 bubnmnoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucniepcust U CTaHIAPTHOE OTKJIIOHEHWE 4 1 bubnmoreka [JOK
CIIy4alHOM BEJIMYHHBI https://m.edsoo.ru/5fbcSdcl
bub6mmoreka [IOK
1
3 3axon dospmmx ucen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaiiHble BETMYMHBI ) bubnuoreka [IOK
(pactipenenenusi) https://m.edsoo.ru/5fbecSdel
bubmmoreka [IOK
5 H 2 1
OPMAIILHOE PacpeACIerits https://m.edsoo.ru/5fbcS5del
6 IToBTOpenue, 06o0IIEHNE U 19 ) bub6mmoreka [IOK
cucTeMaTU3allus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmuecTBo yacos DJIeKTPOHHbIE

uugposbie

Ne n/m Tema ypoka KoutposibHbI IMpakTuyeckn

Bcero o0pa3oBaTejibHbIE
e padoThl e padoThl
pecypcsbl
[IpeacraBieHne TaHHBIX C TOMOIIBIO bub6mmoreka [IOK

Ta0JINI U IUarpaMm

https://m.edsoo.ru/25¢6d12b

Cpennee apudmeTndyeckoe, MeIHaHa,

bub6mmoreka [IOK
2 HauOoIbIIee M HaNMEHbBIIICE 3HAUCHUS,
https://m.edsoo.ru/dd00738d
pa3zmax
3 Jucnepcus, CTaHIapTHOE OTKIIOHEHUE bubnuoreka [IOK
YHCIIOBBIX HA0OPOB https://m.edso0.ru/98645f6¢
Cay4aiinble S5KCIIEpUMEHTHI (OIBITHI) U
4 cityyaitHble cOOBITHSA. DIeMeHTapHbIe Bubamorexa [IOK
y ' P https://m.eds00.ru/347¢1b78
COOBITUS (MCXOBI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
5 BeposiTHOCTH cOOBITHI B OIIBITAX € bubnuoreka [IOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/64d75244
COOBITUSIMU
6 BeposiTHOCTB ci1y4aiiHOTrO COOBITHS. 1 bubnuoreka [IOK
ITpakTryeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haja COOBITUSIMU: TIEpECEUEHUE,
7 00beTMHEHNUE COOBITHI, bu6mmoreka [IOK
MIPOTHBOIOJIOKHBIE COOBITHS. JlarpaMMbl https://m.edsoo.ru/221c622b
Olinepa
8 Omneparuu HaJ COOBITHSMU: TIEPECEUCHHE, bubnuotexa [JOK




00beIMHEHNE COOBITHUI,
MIPOTUBOMOIOXKHBIE COObITHS. [lnarpammbl
Oiinepa. Pemenne 3anau

https://m.edsoo.ru/ccl10cle2

KoM0OuHaTtopHOe paBuiio yMHOXKEHUS

9 dopmyiia ciaokeHUsI BEpOATHOCTEH bubmorexa [TOK
pMy p https://m.edsoo.ru/3057365d
10 YcnoBHas BEPOATHOCTb. Y MHOXKEHUE bubnuoreka [IOK
BEPOSATHOCTEM. https://m.edsoo.ru/9a408d25
VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE
11 BEpOSITHOCTEN. /[epeBo ciaydaliHOTO Bubnuorexa LIOK
p F AP y https://m.edsoo.ru/ble76d3a
JKCIIEpUMEHTA
VYcnoBHas BEpOSITHOCTb. Y MHOXKEHUE
12 BEpOSITHOCTEN. [[epeBo ciaydallHOrO Bubnuorexa LIOK
p - CP y https://m.edsoo.ru/47fb6b1 1
sKcrnepuMeHTa. Pemenue 3agau
13 dopmyiia moJIHOIM BEPOSITHOCTH bu6morexa TIOK
pMy P https://m.edsoo0.ru/15941bec
Cpennee apudmernueckoe, MeIuaHa,
HanOoJIbIIee M HaNMEHbIIIEE 3HAUECHHS,
14 a3Max, JUCIIEpCHs, CTaHIapTHOE bu6morexa TIOK
P > AL pen, A1ap https://m.edso0o.ru/7¢9033a8
OTKJIOHEHHE YHCIIOBBIX HaObOpoB. Pemienue
3ajaq
15 dopMyiia OIHON BEPOATHOCTH. Perienne bubnuoreka [IOK
3a71a4 https://m.edsoo.ru/a9ec13c8
16 ®opmyIia MOIHON BEPOSATHOCTH. bubnuoreka [IOK
HeszaBucumele coObITHS https://m.edsoo.ru/e3dd5ac9
bu6mmoreka [IOK
17 KonTponrHas padorta
HTPOTIEHAA paboT https://m.eds00.ru/29dc6¢cb9
18 AHanu3 KOHTPOJIbHOM paboTHI. bubnuoreka [IOK

https://m.eds00.ru/2270cf70




bubmmoreka [IOK

19 I1
CPECTAHOBKH H (pakTopHan https://m.edsoo.ru/d58ce6d1
bu6mmoreka [IOK
20 4 i
HEIo coteTattit https://m.edsoo.ru/7904d{b0
21 Tpeyronbuuk [lackang. @opmyna buHoMa bubnuoreka [IOK
Herotona https://m.edsoo.ru/fa47998f
bunapHbIii ciy4aiiHbIN ONBIT (UCIIBITAHUE),
) ycnex u Heyaada. HezaBucumeie bubnuoreka [IOK
ucneltanus. Cepusi HE3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCTBITAHUH J0 MEPBOTO yCcIexa
” Cepus HE3aBUCUMBIX MCIIBITAHUN bubnuoreka [IOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX MCTIBITAaHUI.
24 IT I:IKTI/I‘IGCKaSI aboTa ¢ MCI0JIb30BaHUEM Bubnuorexa LIOK
P P https://m.edsoo.ru/f4al5al4
3JIEKTPOHHBIX TaOJIHIL
bubmmoreka [JOK
25 i
Cysafitas BennHa https://m.edsoo.ru/639be9aa
2% Pacnpenenenue BeposarHocre. Jluarpamma bubnuoreka [IOK
pacrpeneneHus https://m.edsoo.ru/6dc7{f39
7 CyMMa 1 Ipou3BEIEHUE CITyYalHbIX bubnuotexa [JOK
BEJIMYNH https://m.edsoo.ru/51b7ed5f
)3 CyMMa 1 Ipou3BEICHUE CITyYaliHBIX bubnmoreka [JOK
BennuuH. Pemenue 3agaq https://m.edsoo.ru/c2757cc3
[Ipumeps! pacnpesiesieHnid, B TOM YHCIIe bubnuoreka [IOK
29
reOMEeTPUYECKOe https://m.edsoo.ru/91e08061
30 IIpuMepsl pacnipeiesIeHUi, B TOM YHCIIE bubnuoreka [IOK
OMHOMMATIBLHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpenue, 0600IIeHNE U bubnuoteka [JOK




cHCTeMaTHu3aIus 3HaHuM

https://m.edsoo.ru/0f4d3cd?

0 [ToBTOpenue, 0600IIEHNE U | bub6mmoreka [JOK
cucreMaTu3anus 3HaHui. Pemenune 3amay https://m.edsoo.ru/e0la3dc4
bu6mmoreka [IOK
33 Hrorosas xouTpoibHas padora 1
Toropas KOHTPOIbHAA paboT https://m.edsoo.ru/a985ae79
AHanu3 KOHTPOJIbHOM paboTHI. Eu OK
34 [ToBTOpenue, 0600IIEHNE U 1 nommoreka [

cUCTEMAaTH3aU 3HAHUU

https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

34




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
uugposbie
Ne n/m Tema ypoka KonTposbHbI IIpakTHyecku
Bcero odpa3oBaTelbHbIE
e padoThl e paboThI
pecypcsl
[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3 AT
. . bubmuoreka [JOK
1 3HaHud. CaydaiiHble OIBITH U
5 . https://m.edsoo.ru/430d330a
BEPOATHOCTH CIy4YailHbIX COOBITUH.
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
) 3HaHud. CiaydaiiHble OIBITH U bub6nuoreka [IOK
BEPOATHOCTH CIy4YailHbIX COOBITUH. https://m.edsoo.ru/a573a292
dopmyIia cloKeHUs: BEpOATHOCTEN
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT
3 3HaHud. CiaydaiiHble OIBITHI U bu6muoreka [IOK
BEPOSITHOCTH CITyYaHBIX COOBITHH. https://m.edsoo.ru/07a5e861
YMHOXEHUE BEPOATHOCTEU
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT
4 3HaHud. CaydaiiHble OIBITH U bub6nuoreka [IOK
BEPOATHOCTH CiIy4ailHbIX coObITuil. Cepun https://m.edsoo.ru/32bc29bf
HE3aBHCHUMBIX UCIBITAHUN
5 [Ipumepbl NpUMEHEHUS] MATEMAaTUYECKOTO bub6nuorexa [IOK
OKUJaHUs (CTpaxoBaHUE, JOTEpest) https://m.edsoo.ru/ea27084d
6 MaremaTuuecKkoe 0KUIaHUE CyMMBI bubnuorexa [JOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/0adefe9e
MatemaTuueckoe 0OKHUIaHNnE
bu6mmoreka [IOK
7 reOMETPHUECKOro 1 ONHOMHUAIBHOTO

pacupeneneHun

https://m.edsoo.ru/20de2fc2




MareMaTH4uecKoe OKHIaHue

bu6nmoreka [JOK

pacnpenenennto. PyHKIUA INIOTHOCTH U

8 reOMETPHUECKOro U ONHOMHUAIBHOTO
p . https://m.edsoo.ru/17b0e769
pacnpenenenuil. Pemenue 3anau
9 Jlucniepcus ¥ CTaHIApTHOE OTKIOHEHUE Bubmmorexa LIOK
P Hap https://m.edsoo.ru/bec67f76
10 Jlucniepcus 1 CTaHAapTHOE OTKIIOHEHUE. bubnnoreka [IOK
Pemtenue 3amau https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reoMeTpu4eCcKoro u bubnnoreka [JOK
OMHOMMAIBHOI'O pacrpeeieHus https://m.edsoo.ru/4b5a495¢
12 [IpakTuueckast paboTa ¢ HUCIOIb30BAaHUEM bu6nuoreka [IOK
AJIEKTPOHHBIX TaOJIHUIT https://m.edsoo.ru/a53cd884
13 3akoH 60abIuX yncesn. BeibopouHsbrit bubnmnoreka [JOK
METOJ MCCIIE0OBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH OonbIIHX uKced. BeIOopouHbIif bubnuorexa [JOK
METOJI hcclieloBaHui. Pemenue 3a1au https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM bubnnoreka [JOK
ANEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/6¢c1d11a6
bu6mmorexa [IOK
16 WtoroBas koHTpoJibHAs paboTa
P P https://m.edsoo.ru/7e3798f
AHanu3 KOHTPOJIbHOH paboThl. [Tpumepsr
17 Hempe LIBHLI)IZ CII qaﬁIF{)LIX BGHH‘IEH ' bubamorexa LOK
Pep y i https://m.edso0.ru/9f5b423d
@YHKIUA IJIOTHOCTU paclpeieIeHuUs.
[IpuMepsl HENPEPBIBHBIX CIIyYailHBIX
18 BeanyuH. OyHKIUSA IIIOTHOCTH bubnnoreka [IOK
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/b1c2712¢
pacnpeielIeHue 1 ero CBOMCTBA
19 3agauu, TPUBOISIINE K HOPMATILHOMY bubnmnorexa [JOK

https://m.eds00.ru/97¢19159




CBOMCTBa HOPMAJIbHOT'O paCIip€aCIICHUA

ITpakTryeckas paboTa ¢ UCIOJIB30BAaHUEM

bu6nuoreka [JOK

20
AJIEKTPOHHBIX TaOJHUIL https://m.edsoo.ru/1f1{9ad9
[ToBTOpenue, 0600IIEHNE U
21 cucTeMaTu3alus 3Hanuii. OnucarenbHas bubmorexa HOK
' https://m.edsoo.ru/72953f4¢
CTaTHCTHKA
[ToBTOpenue, 0600IIEHNE U
22 cucTeMaTu3alus 3Hanuii. OnucarenbHas bubmorexa HOK
) https://m.edso0.1u/b699ad0c
CTaTHCTHKA
[ToBTOpeHue, 06001IEeHNE 1
” cucTteMaTusanus 3HaHui. ONbITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbact9
COOBITHSMHU
[ToBTOpeHue, 06001IeHNE 1
24 cucTteMaTusaius 3HaHui. ONbITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSMHU
[ToBTOpeHuEe, 06001IeHNE 1
cUcTeMaTu3alnus 3HaHui. Berancnenue
25 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM bubmorexa HOK
P P https://m.eds00.1ru/272910f5
dbopMyIt 1 TpadUIECKUX METOJIOB
(xoopanHaTHAs TpsMast)
[ToBTOpeHue, 06001IeHNE 1
26 cUcTeMaTHu3aIvs 3HaHui. Berauciaenue bubmuoreka [JOK
BEPOATHOCTEN COOBITHI ¢ MPUMEHEHUEM https://m.edsoo.ru/dc9ad6ca
dbopmyn u rpaduuecKUX METOAOB (JIEPEBO)
7 IToBTOpenue, 00o0IIEHNE U bu6mmorexa [IOK

cHCTeMaTHu3alus 3HaHul. Beraucienue

https://m.edso0.ru/59641277




BEPOSTHOCTEN COOBITHI ¢ IPUMEHEHHEM
dbopmyn u rpadUIeCKUX METOIOB
(znarpamma Jiinepa)

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHui. Beraucienue
BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM

bu6nmoreka [JOK

28
¢dbopMy1 u rpadpuIECKUX METOI0B https://m.edsoo.ru/e71debe4
(KoopauHaTHAas TIpsiMast, IEPEBO,
nuarpaMma Jusepa)
[ToBTOpeHue, 06001IEeHNE 1
29 cucteMaTtu3anus 3HaHui. CiydaiiHele bubmorexa HOK
ks https://m.eds00.ru/00b2efb3
BEJIMYUHBI U pacipeieNeHUs
[ToBTOpeHue, 06001IeHNE 1
30 cucreMarnsanus 3Hauui. CiryyaiiHsle bubnnoreka [IOK
BEIIMYUHBI U pacnpeneienus. Pemenue https://m.edsoo.ru/1cc2df8f
3a1a4
IToBTOpeHue, 0600IIIEHNE U
31 CI/ICTCI\f&TI/IS&HI/IH 3HaHUM. MaTtemaTuueckoe bubmmorexa [IOK
oL https://m.edsoo.ru/aeal 298¢
OKUJIAHHE CITYyYailHON BETHUHHBI
[ToBTOpeHue, 06001IEeHNE 1
1 cucTemMaTusanus 3HaHuil. Maremarnueckoe bubmuorexa [JOK
0’KMJAaHUE CIyYalHON BEJIIMYHUHBI. https://m.edsoo.ru/640a8ebf
Pemenue 3anau
bu6nuoreka [JOK
33 HroroBas koHTpoNbHas paboTa
P P https://m.edso00.ru/0fd6d597
AHann3 KOHTPOJIBHOMN pabOTHI.
P P bu6mmorexa [IOK
34 [ToBTOpeHue, 06001IeHNE 1

cHCTeMaTHu3aIus 3HaHuM

https://m.edsoo.ru/5006273¢




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
emoro 00pa3oBaTeILHON NMPOrPaMMBbl CpelHero o01ero o0pa3oBanusi
pe3yibTa
Ta
6 Teopust BEpOATHOCTEHN U CTATUCTHUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
62 OnepupoBarh MOHATUSAMU: CpefHee apudMeTndyeckoe, MeArana, HaubojbIlee,
. HaWMEHbIIIEE 3HAUCHHE, pa3MaX MacCUBA YHUCIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMH: CIy4yalHBIM SKCIIEPUMEHT (OMBIT) U CiydailHOe
cOOBITHE, FTIEMEHTApHOE COOBITUE (3JIEMEHTAPHBIN UCXO) CIy4allHOTO OIbITA;
6.3 HAaXOJUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOXHBIMU CIy4YailHBIMU
COOBITUSIMH, HAaXOJUTh M CPaBHUBATH BEPOSITHOCTU COOBITHH B HM3yUEHHBIX
CIIy4aifHbIX SKCIIEPUMEHTAX
Haxomuts u GopmynupoBaTh COOBITHS: TIEpeCEUCHHE U O0BEIUMHEHUE JTaHHBIX
64 COOBITHIA, COOBITHE, MPOTHBOIIOJIIOKHOE JTaHHOMY COOBITHIO; TOJB30BaThHCS
. auarpaMMmamMu Disiepa U (popMyIsIoN CI0KEHHSI BEPOSITHOCTEH TMpPHU pPEHICHUU
3aza4
OnepupoBaTh MOHATUSMU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHMbBIC COOBITHS;
6.5 HaxO0JIUTh BEPOATHOCTU C TTOMOIIBIO IIpaBujia YMHOXKEHHUS, C TOMOIIBIO JIepeBa
CJIy4ailHOr'O OIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MIPABHUIIO YMHOXKEHUS IIPU PEILICHUU 3a7a4
OnepupoBarh MOHATUSIMHU: UCHBITAHUE, HE3ABUCHUMbBIC WCIIBITAHUS, CEPUS
67 UCIBITAaHUHN, yCIeX M HeyJadya,; HaxOJuTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HCIIBITAHUM JI0 TEpPBOr0 YyCleXa, HaXOIUTh BEPOATHOCTHU
COOBITUH B CEpUU UCTIBITaHUN bepHymm
63 OnepupoBaTb  NOHATUSIMM:  CiIy4ailHas  BeJIMYMHA,  paclpeelieHue

BEPOATHOCTEH, AMarpaMma paclpenesIeHus




11 KITACC

Koxa
nposepst .
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
€eMOoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero o0pa3oBanus
pe3yJbT
ara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSATHOCTH 3HAYEHUN CIIy4yallHOM BEJIMYMHBI 110 PACIIPEAEICHUIO
WJIM ¢ IOMOUIBIO AMATrPAMM
OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXWIAHUA, NPUBOAUTH IPHUMEPHI
5.2 TOT0, KaK IMPUMEHSETCS MAaTeMaTUYECKOE OXHUAAHUE CIydallHOW BEJIUYMHBI,
HaXOJUTh MaTEMaTU4YECKOE OKUJAHUE 110 JTaHHOMY PACIpeAeICHUIO
53 Hmets npencrasiieHne o 3aK0He OOJIBIINX YHCeT
54 MmeTs nipeacTaBieHre O HOPMAJIbHOM paclpeiciIeHuU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
Kon
6 Teopust BEpOATHOCTEN M CTaTUCTHKA
[IpencraBinenne JaHHBIX ¢ THoMmomiblo Tabnaun u  auarpamMm. Cpennee
6.1 apudmeTnyecKkoe, MeauaHa, HauOOJNbIIee W HAUMEHBIIEC 3HAYCHHUS, pa3Max,
JUCTIEPCHUs U CTAaHJAPTHOE OTKJIOHEHHE YHUCIIOBBIX HA0OPOB
CrnyyaliHple AKCIEPUMEHTHI (OMBITHI) M CIy4yallHble COOBITHS. OJeMEHTapHbIE
coObITusl (Mcxofbl). BeposiTHOCTH chydailHOro coObITHs. bin30cTh 4acToThl M
6.2 BEpPOSATHOCTH COObITHH. Cily4ailHbIe OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
coObiTusiMA.  BeposiTHOcTH ~ cOOBITHIA B OMBITAX C  PAaBHOBO3MOXKHBIMH
3JIEeMEHTAaPHBIMU COOBITUSIMU
63 Onepauuu Haja COOBITHSMH: IepeceueHue, OObEeIUHEHHE, MPOTHUBOIOIOKHBIE
. coObITus. Jnarpammsl Diinepa. opmyia ciokeHus: BEpoATHOCTEN
6.4 VYcioBHast BEpOSITHOCTb. YMHOXKEHHME  BEPOSITHOCTEH. JlepeBo  ciiydallHOro
' skcriepuMenTa. @opmysia nojaHou BeposTHocTH. HezaBucumMbie coObITUS
Kombunatopaoe mnpaBuwino ymuoxeHus. llepecranoBku u ¢akropuan. Ywcio
6.5
coueranuii. Tpeyronpauk [lackans. ®opmyna 6mHOMa HeroToHa
bunapHbIi clydaiiHBId OMBIT (MCHBITAHKWE), YCIEX H Heymada. HesaBucumbie
6.6 ucnelTaHuss. Cepusi HE3aBUCHMBIX MCHbITaHUMM 10 1nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITaHUN bepHymn
. Cnyuyaiinas BennunHa. Pactipenenenue BepositTHocTel. Jlnarpamma pacnpenesieHusl.
' [Ipumeps! pactipeesieHnid, B TOM YHCIIE TEOMETPUIECKOe U OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapaKTEPUCTUKH CIy4YailHBIX BEJIMYMH: MaTeMaTUYECKOE OXKHJIaHUE,




JIACTIEPCUS. U CTAHAAPTHOE OTKJIOHEHHE. [Ipumepsl NIPpUMEHEHUS MAaTEMaTUYECKOTO
0XKMJIaHMSI, B TOM 4YHMCJIE B 337a4ax M3 IOBCEIHEBHOW XU3HH. Maremaruueckoe
OXUJaHUEe OWHApPHOW CIy4ailHOW BENWYHHBL. MaTeMaTH4ecKOe OXHUIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTnyecKkoe 0KUIaHNE U TUCIIEPCUsi TEOMETPUUYECKOTO U

OMHOMUAIBHOIO PACIpEAEICHUN

3akoH OONBIIMX YHCET W €ro poJib B HayKe, Mpupozae U odmiectBe. BriOOpoUHBIit

5.2

METO/I UCCIIEIOBAHUIMA

[Ipumepsl  HenmpephIBHBIX  Clay4ailHbIX BenuyuH. [loHsTMe O IUIOTHOCTH
53 pacnpenenenus. 3aiauu, IpUBOSAIINE K HOpMAIIBHOMY pacipenenenuto. Ilonarue o

HOPMAaJIbHOM pacnpeieIeHur




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBILIEI'O OBPA3SOBAHUSI

Kon
nposeps
eMOoro
TpeboBa
HHSA

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Brnanenue Meromamu J0Ka3aTeabCTB, alrOPUTMaMHU PELICHUS 3a/1ad; yMEHUE
dbopMynupoBaTh U ONEPUPOBATH MOHITHUSIMH: OINpENEICHHE, aKCHuoMa, TeopeMa,
CJIEJICTBUE, CBOICTBO, NMPU3HAK, 10KA3aTE€IbCTBO, PABHOCHIbHbBIE (DOPMYIHPOBKU;
OPUMEHATh UX; YyMEHHE (OPMYIHPOBATH OOPATHOE U TMPOTHUBOIOJIOKHOE
YTBEPKACHHUE, NPUBOJUTH IPUMEPHl U KOHTPIIPUMEPHI, MCIIOIb30BaTh METO]
MaTeMaTUYeCKON MHIYKIUH; MPOBOAUTH JIOKAa3aTEIbHbIE PACCYKIEHUS IIpU
pELIeHNH 3a]a4, OLICHUBATh JIOTMYECKYIO MPaBUIIBHOCTh PACCYXKIECHUI; yMEHUE
OIEpUpPOBaTh  IOHATHSAMHU: MHOXKECTBO, IIOJMHOKECTBO, OIEpalMd  HaJ
MHO’KECTBAMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar ajs
ONUCAaHUsl PEAbHBIX MPOLECCOB U SBJICHUU U MPU PELICHUHU 3a/1a4, B TOM YHCIIE
U3 JIpyruxX Y4eOHBIX MpEAMETOB; YMEHHE OINEepUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, HUKI, rpad Ha IMIIOCKOCTH; YMEHUE 3a7aBaTh U OMUCHIBATH
rpadbl pa3InIHBIMH CIIOCO0AMH; UCIIOJIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

VYMeHue oneprupoBaTh NOHATUSAMM: HAaTypalbHOE YUCIIO, LIEJIOE YUCIIO, CTENEHD C
LeJIBIM TI0Ka3aTeeM, KOPEHb HaTypPaJbHOM CTENEHH, CTENEHb C PallMOHAIbHBIM
IIOKa3aTejaeM, CTENeHb C JACHCTBUTENbHBIM IIOKa3aTeleM, JOrapu@m uucia,
CHUHYC, KOCHHYC M TaHIC€HC IIPOM3BOJIBHOIO YHCIA, OCTATOK II0 MOZIYJIIO,
palMOHAIBHOE YHUCJIO, HWPPALMOHAIBHOE YHCIO, MHOXECTBA HATypAJIbHBIX,
LEIbIX, pPALUOHAIBHBIX, JCUCTBUTENIBHBIX YHUCEJ, YMEHHME HCIIOJIb30BaTh
NPU3HAKKA JETUMOCTH, HAaMMEHBUIMKA OOUIMH JEeTUTEeNh M HauMeHblee ooliee
KpaTHOE, aJIrOpUTM EBKIWAAa NpHU peuieHuu 3aj1ad; 3HAKOMCTBO C PA3JIMYHBIMU
IIO3ULIMOHHBIMU CHCTEMAMH CUUCJICHUS; YMCHHUE BBINOJHATh BBIUHCICHUE
3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMM WU Jorapudmamuy,
npeoOpa3oBaHusl JIPOOHO-PAIMOHAIBHBIX BBIPAXKEHUH; YMEHHE OIEepUpOBaTh
HOHATUSMH: IIOCJIEI0BATEIbHOCTD, apupmMeTHuecKas nporpeccus,
reoMeTpuueckas Iporpeccus, OECKOHEYHO yObIBalollas TIeOMETpHUYECKast
IIPOrpecCcHsl; YMEHHUE 3a1aBaTh IIOCIECI0BATEILHOCTH, B TOM YHCJE C ITOMOLIBIO
PEKYPPEHTHBIX (OPMYIT; yMEHUE ONEPUPOBATH MOHATHAMHU: KOMILJIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U apryMEHT KOMILIEKCHOI'O 4HCIIA,
dopma 3ammcu KOMIUIEKCHBIX YHCeN (TeoMeTpudecKas, TPUTOHOMETpUYecKas |
anreOpanyeckas); yMeTb  INPOU3BOAMTH  apu(pMeTHYeCKue  JeHCTBUA  C
KOMIUIEKCHBIMU YHUCIIAMH; IPUBOJUTH IIPUMEPBI MCIOJIb30BaHUS KOMIUIEKCHBIX
YHCEJl; OIEPUPOBATH MOHATUAMU: MaTpuua 2x2 u 3%3, onpeneanuTesb MaTpUILIbI,




I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMeHue  onepupoBaTh  MOHATUSIMHU:  palMOHAIbHBIE, HMpPPALHUOHAIbHBIC,
II0Ka3aTeJIbHbIE, CTEIICHHBIE, norapudmuyueckue, TPUTOHOMETPUYECKHUE
YpPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI; YMEHHME OIIEpUPOBATH ITOHATHUSIMU:
TOKJIECTBO, TOXK/IECTBEHHOE IIPE0Opa30BaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUN U HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHHI, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3TUYHBIX
IIpUEMOB; pellaTh YypPaBHEHMS, HEPABEHCTBA M CHUCTEMBI C I[AapaMeTpoM;
IIPUMEHATh  ypaBHEHMS, HEPABEHCTBA, MX  CHUCTEMBI  JUId  PELICHUSA
MaTeMaTHYeCKUX 3a7ad U 3a7ad U3 pa3jMYHbIX oOJjacTeil HayKu U peanbHOU
JKU3HU

YMeHue  omepupoBaTh  MOHATUSMHU:  (QyHKUMS, 4YETHOCTh  (YHKIIHUH,
NEePUOANYHOCTDh (PYHKIIMU, OTPAHHYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH,
9KcTpeMyM (yHKIMH, HaubOonblllee W HaUMEHbIlIee 3HaYeHUs GYHKIUU Ha
POMEXKYTKE, HelpepbiBHAs (QYHKIUS, aCUMOTOTHI Tpaduka QyHKIHUH, [epBas U
BTOpas Mpou3BOAHAas (YHKUWH, TEOMETPUYECKH U (QU3NYECKUil CMBICI
MPOU3BOAHOM, MepBOOOpa3Hasi, ONpeAeiAEHHBIM HMHTErpal, yMEHHE HaXOIUTh
acHUMIITOTHI Tpaduka (YHKIMHM; YMEHHE BBIYHCISATH HPOU3BOJIHBIE CYMMBI,
NPOM3BEICHUS, YaCTHOTO W KOMIO3MLIMHU (DYHKIHMHA, HAaXOAWTh YypaBHEHHE
KacaTenbHOH K rpaduky (QYHKIMH; YMEHHE HAXOOUTh IPOU3BOIHBIC
JJIeMEHTapHbIX  (QYHKUMH; yYMEHHE  HCIOJIb30BaThb  MPOU3BOJHYIO  JUIS
uccleIoBaHMsl (YHKIMM, HAaXOIUTh HAWOOJIbIIME W HAUMEHBIINE 3HAYCHUs
byHKIM; CTpouTh TpaduKu MHOTOWIEHOB C UCIOJIb30BaHUEM arrapara
MaTE€MaTUYeCKOro0 AaHaJIW3a; MPUMEHATHh MPOU3BOJHYIO JUISl HAXOXKICHUS
HaWJIy4ylIero pelieHusl B MPUKIAIHBIX, B TOM YHCIE COLUATbHO-3KOHOMUYECKHUX
U (u3MYecKHX 3a/avax; HAXOAWUTh IUIOMIATM M O0BEMBI (PUTYp C MOMOIIBIO
MHTErpajia; MPUBOIUTH IIPUMEPBI MATEMATUYECKOI0 MOJCIMPOBAHUS C IOMOILBIO
Qg epeHInaIbHBIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIMH, oOpaTHas QyHKUUS,
KoMIo3uius  (QyHKIMH, JuHeiHas  (yHKOUS, KBagpaTU4Has  (QYHKIUS,
panmoHanbHas QyHKIUS, cCTerneHHas (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpaTHbIe TPUTOHOMETPHUECKUE (DYHKIMH, TOKa3aTeslbHas U Jorapudmuyeckas
(GyHKIMM; yMEHHE CTPOMTh TpauKH WU3yYEHHBIX (YHKIHHA, BBIIOIHATH
npeoOpazoBanus TpadukoB (YHKIUN, HCIONB30BaTh TpaduKu A U3ydeHUs
IPOLIECCOB W 3aBUCHMOCTEH, IpU peIleHUH 3a7ad U3 JAPYruX Yy4eOHbIX
IPEIMETOBH 3aJad M3 pealbHOM JKU3HU; BBIpaXaTh (OpMyJaMH 3aBUCHUMOCTH
MEXy BEJIMYMHAMM; UCIIOJIb30BaTh CBOMCTBA U Irpauky GyHKUUI A1 peleHus
ypaBHEHHIA, HEPABEHCTB M 3aj[ad ¢ IapamMeTpamu; u300pakaTh Ha KOOPAMHATHON
IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHU M, HEPABEHCTB U UX CUCTEM

YMeHue pemaTrh TEKCTOBbIE 33/1a4d Pa3HBIX TUIIOB (B TOM 4YHCIIE Ha MPOLIECHTHI,
O M 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIIyT, HAJOTH,
3ajaud M3 O0JacTH yNOpaBlIEHUS JHYHBIMM M CEMEHWHBIMH (UHAHCAMMU);
COCTaBJISITh BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCJIOBHIO




3a/1a4M, MCCIEA0BaTh IOJYYEHHOE DPELIEHUE U OLEHUBAaTh IIPAaBIOINOJ00HOCTb
pe3yAbTaTOB; YMEHUE MOJEIUPOBATh PEAJIbHbIC CUTYaIlUU Ha SI3bIKE MaTEeMaTUKH;
COCTaBJISITh BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCJIOBHIO
3aJauM, HCCIEeIOBaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BaHUMEM armapara
anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh TMOHATHSAMU: cpenHee apudMeTHUecKoe, MeAHuaHa,
HauOoJbllleE U HAaUMEHbLIEE 3HAYEHMs, pa3Max, JUCIEpPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0oOpa; yMEHHE W3BJIEKATh, WHTEPIPETUPOBATH
UHQOpPMALIMIO, NPEICTABICHHYI0 B Tabiulax, Ha JAuMarpamMmax, Trpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAIBHBIX MPOLECCOB U SABJICHUMN; IPEICTABIATH
MHPOPMALMIO C NOMOILBIO TAaOIUI M JUarpaMM; HCCIIEAOBaTh CTATUCTHUYECKHE
JJaHHbIE, B TOM 4YHUCJIE€ C MPUMEHEHHEM IpaUyecKuX METOAOB U 3JIEKTPOHHBIX
CpeACTB; Tpa(UuecKd HcCCIe0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOIIbBIO
JMarpaMM pacCeUBaHUs U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHATHSIMH: CIyYalHBIM OMBIT M CIy4yallHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHSA; YMEHHUE BBIUHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUYECKUX METOJOB; MPUMEHSITH (OPMYIBI CIOXKEHUS U
YMHOXEHUSI BEPOATHOCTEH, POpMYITy TIOTHOU BEepOsSTHOCTH, (hopmyny beprysm,
KOMOWHATOpHBIE (akTBl W (QOPMYNBI;, OICHUBATH BEPOATHOCTH pPEaAbHBIX
cOOBITUH;  YMEHHE  ONEpPUPOBATH  MOHATUSMHU:  CllydailHas  BEJIMYMHA,
pacrpesieieHue BEpOATHOCTEHM, MaTeMaTH4YecKoe OXUJAaHHWe, TUCHEepCUs H
CTaH/JapTHOE OTKJIOHEHHUE CIy4alHOW BENUYMHBI, (QYHKIUU paclpeaeieHus u
IUIOTHOCTH PAaBHOMEPHOIO, IMOKA3aTeIbHOIO W HOPMAJIbHOTO paCHpeesICHUM;
YMEHHE HCII0JIb30BaTh CBOMCTBA U3YUEHHBIX paclpeiesieHui 1 pelieHus 3a/1ay;
3HAaKOMCTBO C TMOHATHSIMH: 3aKOH OOJIbIIMX YHCEJ, METOJAbl BBIOOPOUHBIX
WCCJICIOBAHM, yYMEHHE TPUBOANTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
4yucell B MPUPOAHBIX U OOINECTBEHHBIX SIBICHUSX; YMEHHUE OINEPUPOBATH
MOHSATUSMU: COYETaHUE, NIEPECTAHOBKA, YMCIIO COUETAHUM, YUCIIO MEePECTAaHOBOK;
6unoM HploTOHA; yMeHHe MPUMEHSITh KOMOWHATOpPHBIE (DAKTBHI U pacCyKIeHUs
JUIsL pElIeHUs 3a/1a4; OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHIA; COCTABISTH
BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH OIYYEHHBIH Pe3yabTaT

YMeHue ornepupoBarth MOHATUAMU: TOYKA, MpsAMasi, MJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, BEIMYMHA YIJla, IUIOCKUM yroj, IBYT'PAaHHBIA YIroJl, TPEXIPAHHbBIN
yroj, CKPEIIMBAIOUIMECS NpPsMBble, NapaJLICIbHOCTh W IEPHEHIUKYISPHOCTD
OPSIMBIX M IUIOCKOCTEH, YroJl MEXIy MpsMBIMH, YIOJd MEXAYy MNpsSMON H
IUIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMHM, PAaCCTOSHHE OT TOYKH 0 IUIOCKOCTH,
paccTosiHue MEXIy NpSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHHE
HCIIOJIB30BAaTh MPHU PCHICHUUN 3aaa4 U3YUYCHHBIC (l)aKTBI 1 TCOPEMBI IJIIAHUMCETPHUH,
YMEHHE OLEHUBaThb pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHpA; CTPOUTH
MAaTCMaTUUCCKHUEC MOJACIU C ITOMOIIBIO TCOMETPUUCCKUX MOHATHUA M BCJIMYHH,
peuaTh CBA3aHHBIC C HUMU NPAKTHUYCCKUEC 3a1a9U
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YMeHue omnepupoBaTh MOHATHAMHU: IUIomans (Gurypbl, o0bEM Qurypsl,
MHOTOTPAaHHHK, MPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHWE MHOTOTPAHHHUKA, KYO,




napajieNienunen, Npu3Ma, NHUpaMuia, (urypa M MOBEpXHOCTH BpallCHUS,
WIMHAP, KOHyC, map, cdepa, miomans chepbl, IUIOMEAAb TTOBEPXHOCTH
OUpaMHUIbI, TPU3MBL, KOHYyCa, LWIMHApPA, OO0BEM Kyba, NPSIMOYTOJIBHOTO
napajuie’enunesa, nupamuibl, MPU3MblL, LMWIMHIpPA, KOHyca, LIapa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHUsI KOHYCA U UUJIMHAPA, TApaUIeIbHbIE OCU WM OCHOBAHUIO,
CeUeHHE IIapa, IUIOCKOCTb, Kacaromiasics chepbl, HUIUHApPA, KOHYCa; YMEHUE
CTPOUTH CEYCHHE MHOTOTPAHHMKA, HM300pakaTb MHOTOTPAHHUKH, (QUTYPBHI H
IIOBEPXHOCTU BpAILlEHUS, UX CEUEHMS, B TOM 4YMCJIE C IOMOIIbIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPUMEHATh CBOMCTBA F€OMETPUUECKUX (DUTYP, CAMOCTOSATEIEHO
dopMynupoBaTh OmpeneNeHUs] H3ydaeMblX (UTYp, BBIABUTATh THUIOTE3BI O
CBOWCTBAaX M MPU3HAKAX FeOMETPHUUECKUX (Uryp, 000CHOBBIBATHIIIN OIIPOBEPTaTh
UX; YMEHHUE MPOBOJUTH KiaccHUpUKanuioo (Uryp mO pa3ivyHbIM I[pPU3HAKAM,
BBITNOJIHATH HEOOXOIUMBIE JTOTIOJIHUTEIbHBIE TOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHUSME: JBH)KEHHE B IPOCTPAHCTBE, MapajuieIbHBIH
IIEPEeHOC, CHMMETPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHKe
noao0us, Mmoao0HbIe (UTYpHl; YMEHHE paclio3HaBaTh pPaBHbIE M MOJOOHBIC
¢Gurypel, B TOM YHCIE€ B IPHPOAE, HMCKYCCTBE, apXHTEKType; HCIIOJIb30BATh
reOMETPUYECKUE OTHOLICHHS MPU PELICHHU 3a1a4; HAaXOJUTh I'€OMETPUYCCKHE
BENIMYMHBI (JUIMHA, YrOJ, IUIOIAab, 00BEM) MpU PEIICHUH 3a1ad M3 JPYrHx
y4eOHBIX MPEIMETOB U U3 PEAIbHOM KU3HH; YMEHHE BBIYUCISITH TEOMETPUICCKHE
BEJIMYMHBI (JUIMHA, yroJl, IUIONIaab, 00BEM, IUIONIAAb MOBEPXHOCTH), HCIIONIB3Ys
U3y4eHHbIE (OPMYJIBI W METOJAbI, B TOM WYHCJIE: IUIOLIAb IOBEPXHOCTU
OUpaMHUbl, TPU3MBI, KOHYCa, IMJIMHIApA, Iomans cdepbl; 00bEM KyOa,
IPSMOYTOJIBHOTO TMapajUieNieuIe/ia, THPaMUIbl, TPU3MBbI, WIMHAPA, KOHYCa,
1apa; yMeHUe HaXOJAUTh OTHOIIEHHE 00BEMOB MOJJOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHATUAMHU: MPSIMOYTOIbHAs CUCTEMA KOOPJIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOMU3BEICHUE
BEKTOpa Ha YHUCIIO, Pa3jOkKEHHUE BEKTOpa Mo 0aszucy, CKalsipHOE MPOU3BEICHHUE,
BEKTOPHOE IIPOU3BEACHUE, YroJl MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI U KOOPJUHATHBIA METOJ JUIS PEHIeHHs] T'eOMETPUYECKUX 3aJad U
3aJa4 Jpyrux y4eOHbIX MPEAMETOB
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YMenue BBIOUPATh MOAXOISANIMA METOJA JUIS PEIICHUs 3aJavd; [MOHUMaHHE
3HAYUMOCTH MaTEMATUKU B U3YUCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB H
SIBJICHUH; YMEHHUE PACIO3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
YMEHHE MPHUBOJIUTH IMPUMEPHl MAaTEMaTUYECKUX OTKPBITHH POCCUHCKON H
MHUPOBOU MAaTEMAaTUYECKON HAYKHU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u niensle yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
12 Panmonanbupie  ymcna.  OOBIKHOBEHHBIE M JECATHYHBIE JApOOM, TPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW creneHH. JeHCTBHS ¢ apuMETHUYECKUMHU
' KOPHSIMH HATYPaIbHOI CTEIICHU
L4 Crenenb ¢ nenbiM nokaszareneM. CTeneHb ¢ palroHaldbHbIM Moka3aTeneM. CBoiicTBa
' CTETEeH
L5 CuHyCc, KOCHHYC M TaHT€HC UHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTeHC YMCIOBOT0 apryMeHTa
1.6 | Jlorapudm uncna. JlecATHUHBIC U HATYypaJIbHBIC JOTAPHPMBI
JeiictButenpuble uncia. ApudmMernyeckue omnepanuu ¢ JeHCTBUTEIbHBIME YHCIaAMHU.
1.7 | TlpubnuxEHHbIC BHIYMCICHUS, IPaBUIa OKPYTJICHUS, MPUKUIKA U OLEHKA pe3ysbTara
BBIYHCIICHUM
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KommuekcHble uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-palIMOHATIEHBIEC YPABHEHUS
2.2 | MHppauuoHajibHbI€ YpaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3arenbHbIC U JOTapU(DMHUUCCKUE YPAaBHCHHS
2.5 | Uenbie u 1poOHO-palIIOHATIEHBIE HEPABEHCTBA
2.6 | HppamumonaibHble HEpaBEHCTBA
2.7 | Tloka3arenbHbIC U JOTapu(MHUUCCKIE HEPABCHCTBA
2.8 | TpuroHomerpuueckue HEpaBEHCTBA
2.9 | CucrteMbl 1 COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10 | VYpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cuctemsl TMHEWHBIX ypaBHeHUH. OnpeaennTenb MaTpULIbl
3 DOyHKINUH U TpapuKh
31 OyHkuus, crnocodbl 3amaHus ¢QyHkuuu. ['padux ¢ynkumu. BzaumHO oOparHbIe
' ¢dbyukun. Yétaeie u HeuéTHbie pyHkmn. [lepruogndeckue GyHKINN
19 Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHud ¢Gynkuuu. Hymu dyHxnum.

[TpoMexyTKM  3HAKOMOCTOSAHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.




MaxkcumyMbl 1 MUHUMYMBI QyHKIIMU. Hanbosnpinee 1 HauMeHblee 3HaueHue GpyHKIumn
Ha IIPOMEKYTKE

Crenennas pyHKIHS C HATYpaJIbHBIM U LIeTbIM Moka3aTeneM. E€ cBoiicTBau rpaduxk.

33 . .
CaoiicTBa U rpa@uK KOpHS 1-0i CTENEeHU
3.4 | Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 | Tloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumMnToThl rpadukoB GyHkuid. CBoricTBa (QYHKITHI, HETIPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aaHMsI 1OCJIE0BATEIbHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opmMyia CIoKHBIX MPOLEHTOB
4 Hauana marematnyeckoro anaiamnsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIIHIA
[IpumeneHre mNPOU3BOAHON K HCCIEAOBaHUIO (YHKIUHA Ha MOHOTOHHOCTH H
4.2 | okctpemymbl. HaxoxneHue HamOONbIIEro M HAaUMEHbBIIETO0 3HadeHHs] (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHokecTBa U JJOTHUKA
5.1 MHoOecTBO, onepanuu HaJl MHOXecTBaMu. [{narpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOuHaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 | Tenau NOBEpXHOCTH BpalICHUS
7.5 | KoopauHartsl U BEKTOPEI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

«Marematuka. BepositHocTh u ctatrctukal( - 11 kiaccel. ba3zoBblii u
yriyOsieHHbIN ypoBHU: yueOHOe mocooue». / E.A. byaumosuy, B.A. Bynberaés.

[Tpoceemenue, 2025 rox.

METOANYECKHUE MATEPHUAJIBI JJIAA YYUUTEJIA
«Marematuka. BepositHocTh u ctatnuctukalO - 11 ximaccel. ba3zoBblii u
yTIyOJIEHHBIN YPOBHU: CAMOCTOSTEIIbHBIE M KOHTPOJIbHBIE paOOTE. / B.A.

Bynerués. [Ipocsemenue, 2025 rog
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