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Pabouas mporpamMmma 1o BEpOSITHOCTH M CTaTUCTHKE HAa YPOBEHb CPEIHETO
obmero obpazoBanus (yrimyonernsii yposeab) AHO COUI um.U.IT.CBeTnoBoi
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

o [Tpuka3z MunoOpHayku Poccun ot 17.05.2012 No 413 «OO0 yTBepkIeHUU
®enepanbublif 3akoH oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanun.

o [Tpukaz MunuctepcTBa obpazoBanusi U Hayku Poccuiickoit denepauuu ot
17.05.2012 Ne 413 «O06 yrBepxkaeHuu (enepaibHOro TOCYAAPCTBEHHOIO
00pa30BaTeIbLHOTO CTaHAapTa CPEIHETO O0IIET0 00pa30BaAHUSY.

° [Ipukaz MunucrepcrBa mnpocBemeHus Poccuiickon ®enepanuu  OT
18.05.2023 No 371 «O6 yrBepxkaeHuu deaepanbHoli  00pa3oBaTEIbLHOM
IPOrpaMMBbI CPETHETO 001IEero 00pa3oBaHUD.

o ®enepanpHas paboyas mporpamma 1o yyeoHoMmy npeamery «MaTtemaTukar»
(6a30BbIH/yTITYyOI€HHBIN YPOBHH) CPETHETO OOIIEr0 00pa3oBaHusI.
° Pacniopsikenue IlpaBurensctBa Poccuiickonn ®denepanun ot 19.11.2024 Ne

3333-p (0 KOMIUJIEKCHOM IIJJaHEC TIOBBIINICHUS HMMEIIINX TOCYAapCTBEHHYIO

aKKpEIUTAIlMI0 00pa30BaTEIbHBIX MPOTPAMM...»

o CIT 2.4.2.4283-26 «CaHUTapHO-’MHAEMHOJIOTUYECKUE TpeOOBaHUSI K

YCIOBUSIM M OpraHu3aluuud OOy4YeHHs] M BOCIHMTAHHMS B OpraHU3alusX,

OCYUIECTBIISIIOLIUX 00Pa30BaTENbHYIO I€ATEIbHOCThY

e CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATUBBI W TpeOOBaHUA K

oOecrieyeHno 0e30MacHOCTH U (Miu) OE3BpeAHOCTH Uil 4YeloBeKa (HaKTOpOB

cpeabl 0OUTaHUS

o CIT 2.4.2.4283-26 «CaHUTapHO-IMHIEMHOJIOTUYECKUE TpeOOBaHUSA K

YCIOBUSIM M OpraHu3auuud OOy4YeHHs] M BOCIHMTAHMS B OpraHU3alusX,

OCYUIECTBJISIOIIUX 00pa30BaTEIbHYIO IESITEIBHOCTDY

e CanlluH 1.2.3685-21 «I'urneHnuyeckue HOpPMATUBBI U TpeOOBaHUSA K

oOecreueHnto 0e30MacHOCTH M (Uiu) Oe3BpeAHOCTH ISl 4yeioBeKa (HaKTOpOB

cpeabl OOUTaHUS

o y4eOHOTO TUTaHAa OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEP)KICHHOTO
npukazom AHO COII wmm.M.IL.CernoBoit ot 29.06.2026 Ne 52 «O
BHECEHUH U3MEHEHHUI B OCHOBHYIO 00Pa30BaTEIbHYI0 MPOTpaMMy CPEIHETOo
o0111ero oOpa3oBaHuUs»;

o nosioxkeHust o padoueit nporpamme AHO COII um.N.I1.CBeTioBoif;
Pabouass  mporpamMma  OpUEHTHMpOBaHa  Ha IEJIEBbIE  MPUOPUTETHI,

chopmynupoBaHHble B denepanbHOM  pabodeil  mporpamMme  BOCHHTAHUS

u B paboueit nporpamme Bocriutanust AHO COI um.N.IT.CBeTn0BO¥.



MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
IIOHMMAaHMSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYE€CKOI0 MHCTPYMEHTA Ul
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMM Ha BaXXHBIX NPUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUs  AHTPONOMETPUYECKUX U JIeMOrpauecKux  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOAUMBIX CHEIMAINCTaM HE TOJIBKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJleHHe 3aKOHa OOJBIIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHSA U BEpOSTHOCTU» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

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

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



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

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

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

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIUX HA YYEOHBIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

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



COJEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3ubIi rpad, mytu B rpade: nukibl U nenu. CteneHb (BaIGHTHOCTh) BEPIIUHEI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyuaitHble 3KCIIEPUMEHTHI (OIBITHI) M CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJl COOBITUSIMU: TIepeceueHne, 00bEAMHEHHUE, POTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE BEpOsITHOCTEH. [lepeBo ciiydailHOro 3KCepuMeHTa.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

bunaphblii ciy4aiiHblil ONBIT (MCHIBITAHUE), YCIIEX U Heynada. He3aBucumble UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust He3aBUCHMMBIX ucnbiTaHuil bepHymnu. CnyuaiiHelii BBIOOP M3 KOHEYHOM
COBOKYIIHOCTH.

Crnyudaiinas BenuuuHa. Pacnpenenenue BeposiTHOCcTeH. Jlmarpamma pacrpenenieHus.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIIBHOE.

CoBMecTHOE pacmpeneneHue JByX CIydalHbIX BeNWuYMH. He3zaBUCHUMBIE Ciy4dallHbIE
BeIMUYMHbL. MareMaTHuecKoe OXHJaHWe clydyailHOM BenuuuHbl (pacupenenenus). [Ipumepst
OPUMEHEHHs MaTeMaTH4YeCKOro OXHJaHUs (CTpaxoBaHWe, JoTepes). MaremaTtuyeckoe
OKu/laHue OMHApHOM CiydailHOM BeMMYMHBI. MaTeMaTHUecKoe OXKHJAaHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue Te€OMETPUUECKOI0 U OMHOMUAIBHOTO paclpeieIeHUM.

Jucnepcusi W CTaHIApTHOE OTKJIOHEHHWE CIyYallHOW BEJMYMHBI (pacmpenencHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMYMHBI. MaTeMaTHuecKoe OKUAAaHWE MPOU3BEIEHUS U
JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIy4alHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeneneHus.

11 KJIACC



HepasenctBo UYeObiméBa. Teopema YUeOwrméBa. Teopema bepHymau. 3akoH Oo0JbIINAX
yucen. BpiOopounslii metox wuccnenoBanuil. Bribopounbsie xapakTepucTukd. OlLeHHBaHHE
BEPOSTHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpencacHui.

HenpepeiBable ciydaiinble BeanuuHbL. [Ipumepsl. DyHKIHA IUIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclipe/leJIeHME M €ro CBOWCTBA. 3aJaud, IMPUBOAAIIUE K
[I0KA3aTeIbHOMY pacIpeleieHIo. 3ajJaur, MPUBOJIALIME K HOPMAJIbHOMY pAacIpeaeieHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEJIBbHOIO pacHpeAeieHus, (QYHKLUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpezaeneHuss. OyHKIUSA IUIOTHOCTH M CBOWCTBA HOPMaJIBHOIO
pacupeneneHus.

[locnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3anayu, NPUBOJAIIME K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciaydailHelx BenuuuH. KospduuueHT nauHEHHOW KOppEesUH.
CoBmecTHBIC HAOMIONEHUS IBYX BennunH. Beibopounsiii koadduuuent koppensun. Paznuane
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOx

HaWUMCHbIINUX KBAaAPaTOB.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA VYYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOy4arolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM IPa)TaHCKOW WACHTUYHOCTH, YBAKECHUS K TPOLLIOMY H
HACTOAILIEMY POCCUMCKON MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JIyXOBHBIX ILIEHHOCTEM  pPOCCUICKOr0O  Hapoja, Cc(HOpPMHUPOBAHHOCTh
HPaBCTBEHHOT'O0 CO3HAHMS, TUUYECKOT0 MOBEACHUS, CBI3AHHOTO C NMPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCHUMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTH4YeCKHUe 3HaHWs B HHTEpecax
310pOBOTO M Oe3omacHOro obpas3a >KW3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJspHas (Quznueckas
AKTHUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE MPH 3aHATHSIX CIIOPTHBHO-03I0POBUTEIHHOM
JIeATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUA:



TOTOBHOCTb K TPYIy, OCO3HAHUE LIEHHOCTU TPYI0II00US, HHTEPEC K PAa3IMYHBIM cepam
npoeCCUOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ NMPHUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccur HW peaTu30BBIBATH COOCTBCHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0J10TMYECKOr0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTMYECKOH KYJIbTYpbl, IMOHUMAaHHE BIUSHUA COLMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HAHUE
r00anbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHUs 3ajad B 00JacTU OKpY’KaIoLIEH cpelipl, MJIaHUPOBaHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JIs1 OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOILECTBEHHOW MPAaKTUKH, NOHMMAaHHWE MAaTEMaTU4YeCKOW HaykKu Kak cgepbl
YEJIOBEUECKOU JIEATENIbHOCTH, TANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALIUU,
OBJIQJICHHE SI3IKOM MATEMAaTHUKU U MaTeMaTH4YECKON KyJIbTYpOil KaK CPeICTBOM MO3HAHUS MUPA,

TOTOBHOCTb OCYHICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIIbHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornueckue aeMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PUKAIUKU, OCHOBAHMUS Isi OOOOIICHHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTENbHBIE U
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHbBIC 1 06HH/IG, yCJ'IOBHBIe;

BBIABIISITH MAaTCMAaTHUYCCKUEC SaKOHOMepHOCTI/I, B3aMMOCBSI3U U HpOTI/IBOpe‘II/IH B CbaKTaX,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS

3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;



JieNaTh BBIBOJBI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI 110 AaHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUM (TpsIMbIE 1
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYJACHHSI U BHIBOJIBI;

BEIOMpATh CIOCOO pemieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOMpaTh HauOoliee MOMXOMANIMA € YY4ETOM CaMOCTOSITETLHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

WCIIONB30BaTh  BOMPOCHI KAk  MCCIENOBATEIbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTHBOPEUNE, MPOOIEMy, YCTaHABIMBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, UCCIEIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCAMHU;

CaMoCTOSITeNIbHO (POPMYIIUPOBATH OOOOIIEHHS U BBIBOABI [0 pe3yIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs!, UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/lbTaTOB, BHIBOJAOB U
000011IeHHIT;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATH MPEIIOJIONKEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH A€PUIIUTH HHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJISI OTBETAa HAa BOTIPOC U JIst
pelieHus 3a1auu;

BBIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJTU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IHYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HWHGOPMAIMIO, TPEACTaBISATH €€ B  pasluyHbIX  (opmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OLICHUBATh HAA&KHOCTh HMHGPOPMAIMU TIO0 CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM

KPUTEPUSIM.

KomMyHuUKaTHBHbIe YyHHBepcaJibHble Y4eOHbIe JelcTBHSA

Oo0menmne:



BOCIPUHUMATh U (OPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMHU U IIENISIMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS [0 XOAY pELICHMs 3aJayd, KOMMEHTUPOBATb IIOJyYEHHBIN
pe3ynbTart;

B XO0/ie OOCYXKICHHsI 3a[aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMON TEMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEICHHBIE HAa MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYXXACHUSAMHU JPYrHUX YYaCTHHKOB JUANOra, oOHApyKMBATh pa3jiMyhe M CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyIUPOBATH Pa3HOTrIACHsI, CBOM BO3PAXKECHHUS;

MPEACTABIIATh PE3yJbTAaThl PELICHUS 3a/1ayd, SKCIEPUMEHTA, HCCIIEJOBAaHUA, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAlMd U

0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHbIE YHHBepCaJbHbIE yUeOHbIe eiicTBUS

Camoopranu3anmusi:

COCTaBJIATH IUIaH, aJIFOPUTM DELIEHUs 3a/ayd, BbIOMpaTh CHOCOO peuIeHUs ¢ y4€TOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIIeHH ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIa/IETh HAaBbIKAMU II03HABATEIbHOMN pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JAEUCTBUN
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3ydbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3aauu;

MPEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IpPU PEUIEHUM 3aJaud, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJabTaTa €U M YCIOBUSM, OOBACHATH MPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJILHOCTD:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M UHIUBUAYAITBHON pabOTHI MPU
peleHnn y4eOHbIX 3a/Jay, TNPUHUMATh IIeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBAaTh B TPYMIOBHIX (hopMax paboThl (00CykIeHUs, OOMEH MHEHHUH, «MO3TOBBIE

HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO

KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konimy 10 knacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO OTNIEpUPOBATh MOHATHAMU: rpad, IUIOCKUH Tpad, CBI3HBIN Tpad, myTh B rpade,
LleNb, LIUKJI, IEPEBO, CTENIEHDb BEPIUUHBI, JEPEBO CIy4alHOTO dKCIIEPUMEHTA,

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CIIydailHbI SKCIIEPUMEHT (OMBIT), ClIy4dailHoOe
coObITHE, DJIEMEHTapHOE CIydyailHOe COOBITHE (DJIEMEHTApPHBIM HMCXOJ) CIy4ailHOTO OTMbITa,
HaXOJUTb BEPOSITHOCTH COOBITUM B OIBITaX C PaBHOBO3MOXKHBIMU  3JIEMEHTAapHBIMU
COOBITUSIMHM;HAXOUTh U (OPMYJIHUPOBATh COOBITHS: IepeceyeHue, OOBeAMHEHHE TaHHBIX
coObITHH, CcOOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HWCHOJB30BaTh JUarpamMmbl Oinepa,
KOOpJMHATHYI0 IMpsAMYyI0 JJii pEIIeHus 3a4ay, I0Jb30BaThCs (HOPMYNION  CIOKEHUS
BEPOATHOCTEN ISl BEPOSITHOCTEH JIBYX U TPEX CIy4yalHBIX COOBITUI;

OIEpUPOBaTh IOHATUSAMHU: YCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSATHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITUH ¢
MIOMOIIBIO TIPaBWJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIIbITA, MCIOJIB30BaTh (POPMYITY HOTHON
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, OnpeesiTh HE3aBUCUMOCTh COOBITHIA 110
dbopMyIie U o OpraHu3alMy CIy4aifHOro HKCIePUMEHTa;

NPUMEHATh HM3y4eHHble KOMOMHATOpHBIE (DOPMYIBI U TEPEUUCICHUS BIIEMEHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHHs 3aJady 10 TeOopuu
BEPOATHOCTEN;CBOOOIHO ONEPUPOBATh MOHATUSIMU: OWHAPHBIN CIIy4alHbIN ONBIT (MCIIBITAHUE),
yclex M Heylaya, HE3aBUCHMBIE WCIBITAaHUS, CEpPHsl WCIBITAHWM, HAXOAWTb BEPOATHOCTU
COOBITHI: B cepUM MCIBITAaHUM /0 MEPBOTO ycrexa, B CepUM MCIbITaHUI bepHyiiM, B OmbITE,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

cBOOOZIHO  omepupoBaThb MNOHATUSIMM:  CiIy4ailHas  BeJIMYWMHA,  pacHpelesIeHue
BEPOSTHOCTEW, TUarpaMMa pacrpesielieHusi, OMHapHas ciy4aiiHas BeJHYHMHA, T€OMETPHUYECKOE,
OMHOMMAJIBHOE paclpe/ieieHue;

ONEpUPOBATh MOHATUSIMU: COBMECTHOE paclpeiielieHue JABYX CIydallHbIX BEJIUYMH,
MCIIOJIb30BaTh TAaOJIUILy COBMECTHOI'O PACIIpeieTICHUs ABYX CIy4yalHbIX BEJTUYHH JUIS BbIICIECHUS
pacnpeneneHuss  KaXJIOM  BEIMYMHBI,  ONpPENEICHHS  HE3aBUCUMOCTH  CIy4alHBIX

BeJ'IPI‘II/IH;CBO60,[[HO OIICPUPOBATH NOHATUCM MATCMATHYCCKOI'O OXKUAAHUA cnyqaﬁHoﬁ BCIIMYHHBI



(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OKMIAHHS MPH pPEIIeHUH 3ajad,
BBIYUCIISATH MATEMATUYECKOE OXKHIaHHEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHuH;

CBOOOJHO OIEPUPOBAThH MOHATUSMHU: IUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE CIy4YaiHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIY4alHON BEIMYMHBI (pacHpelesieHus) IMpu
peIlIeHUr 3a/lady, BBIYUCIATH JUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPHUYECKOro U
OMHOMHUAJIBHOIO paclpeaeIeHuN.

K konmy 11 kaacca oOyyarommuiicss HAy9uTCs:

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTUKH IO JaHHOW BHIOOPKE U  OLIEHHUBATH
XapaKTepUCTUKU TEeHEpPAIbHOM COBOKYIMHOCTHU [@HHBIX IO BBIOOPOUYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITUH M TPOBEPATh HPOCTEHIINE CTATHCTUYECKUE THUIOTE3BI,
MOJIB3YSACh U3YUYEHHBIMH PaCIIpeICIICHUSIMH,

MPUBOJIUTH MPHUMEPHI 33/1a4, MPUBOISAIIMX K MMOKa3aTeIbHOMY paclpeieleHuIo, 3aaad,
MPUBOIAIINX K HOPMAIbHOMY pactpeneieHuio. OnepupoBarbh NOHATUSIMU: (YHKIIUS IOTHOCTH
BEPOSITHOCTH ITOKA3aTEIILHOTO pacrpeieieHus], yHKIUs IUIOTHOCTH BEPOATHOCTH HOPMAJIBLHOTO
pacmpenenenusi, QyHKIUS INIOTHOCTH M CBOMCTBA HOPMAJIHHOTO PacIpeeICHHUS;

onpenenaTh KO3PPUIHUEHT JIMHEHHOW KOPPEIAIUH, BBIOOPOYHBIA KOADOHUIIMEHT

KOPPESIIH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

DJIEeMEHTBI TEOPUU
rpagoB
Crny4aiinbie
OTIBITHI, CITy9aiiHbIC
COOBITHS U
BEPOSTHOCTH
COOBITHHI

Omneparuu Haj
MHOKECTBAMH U
COOBITHSIMH.
Crnoxenune u
YMHOXEHUE
BEPOSITHOCTEH.
YcaoBHas
BEPOSITHOCTb.
HeszaBucumeie
COOBITHSA

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OeMEHTEI
KOMOWHATOPHUKHU
Cepun
MOCIIEIOBATEIIbHBIX
HUCIIBITAaHU.
Hcnerranmns
bepnymnu.
CrnyualiHblii BEIOOD
U3 KOHEYHOM
COBOKYITHOCTH

Crny4aiinbie
BEJIMYMHBI U
pacripeieieHus

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

14

34




11 KITACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

3akoH 0OIBIINX
qucen

KoaunuyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIIEMEHTHI
MaTEMATUYECKON
CTaTUCTUKHU

HenpepsiBabie
CIly4YaiiHbIe
BEJIMYHHBI
(pactipenenenus),
MIOKa3aTeIbHOE U
HOpMaJIbHOE
pacrnpeneneHus

Pacnpenenenune
Ilyaccona

CBsi3b MEXIY
CIIy4YallHbIMHU
BEJIMYMHAMH

0O0600uIeHue 1

cUCTEMAaTH3aUI
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

11 1

34 1




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uugposbie
Tema ypoka Kourpoabubie IIpakTuyeckue A p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
I'pad, cBsa3HbI Tpad,
1 MPEACTABJICHHUE 33]]a4H C IIOMOIIIBIO 1 https://m.edsoo.ru/4cb78972
rpada
CreneHb (BaJIGHTHOCTb) BEPIIMHBL.
2 ( ) Bep 1 https://m.edsoo.ru/b35628ef
[Tyts B rpade. Llenu u nuKIIbI
I'padsr Ha mmockoctu. [depeso
3 page Hep 1 htps://m.eds00.ru/293b57be
CIIy4aifHOTO IKCIIEPUMEHTA
CrnyyaitHble SKCIIEPUMEHTHI
4 (OTIBITHI) U CITy4alHbIE COOBITHS. 1 https://m.edsoo.ru/1e5c5c2b
DnemMeHTapHbIe COOBITUSI (MCXObI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX C
5 P 1 https://m.edsoo.ru/d6abadcd
PaBHOBO3MOKHBIMU
AJI€MEHTApPHBIMUA COOBITUSIMHU
BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTBITAX C
6 P 1 https://m.edsoo.ru/18dbhbdf8
PaBHOBO3MO>KHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU
[Tepeceuenue, oObeTMHEHHE
7 MHOJKECTB U COOBITHIA, 1 https://m.edsoo.ru/e33211b4

MMPOTHUBOIIOJIOKHBIC COOBITHSL.



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4

@opMyta CII0KEHUS BEPOSITHOCTEH

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyJia YCIOBHOK BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXKEHUE BEpOATHOCTEM.
®dopmyJiia yCI0BHON BEPOSITHOCTH

dopmyra MoIHONH BEpOATHOCTH

https://m.edsoo.ru/35df5d69

https://m.edsoo.ru/2f9c223b

https://m.edsoo.ru/281aaclc

11

12

13

®opwmyia baiieca. HezaBucumbie
COOBITHS

KomOuHaTopHOE IpaBHIIO
ymHOeHus. [lepecTaHOBKY U
(hakTopuan

Uucno couerannid. TpeyroJbHUK
[Tackansa

https://m.edsoo.ru/5cde5e5b

https://m.edsoo.ru/6bdb8b9e

https://m.edsoo.ru/bead65d4

14

15

16

17

®opmyna ounoma HeroToHa

KontponbHas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOMHaTOpHKa"

bunapHsIii C1y4alHBII OIBIT
(ucmpITaHMe), yCeX U Heyaua.
HezaBucumsble ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUN 110
IIEPBOIO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUN
J10 IIEpBOrO ycrexa

https://m.edsoo.ru/a9de8c9e

https://m.edsoo.ru/e3d48d5a

https://m.edsoo.ru/lacad718

https://m.eds00.ru/9273b546

18

Cepust HE3aBUCUMBIX UCTIBITAHUMA
bepnynnu

https://m.edso0.ru/aa634999



https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b
https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999

19

Cry4aiiHpIi BBIOOP M3 KOHEYHOM
COBOKYITHOCTHU

https://m.edso0.ru/294295cd

20

21

22

23

[IpakTuyeckas pabora c
UCII0JIb30BAHUEM DIICKTPOHHBIX
TabIHI

CityyaiiHasi BeJTMUMHA.
Pacnpenenenue BepoaTHOCTEM.
Jwnarpamma pacnpenesieHus

Onepanuu HaJ CIly4ailHbIMU
BenuuuHaMu. [Tpumepsl
pacnpenenenuii. bunapnas
cllydaiiHas BeJIMYHHA

FCOMeTpI/I‘leCKOC pacipeaciICHuce.
bunomuansHOE PaCIIpeaACICHUC

https://m.edso00.ru/339f945b

https://m.edsoo.ru/7c24cfba

https://m.edsoo.ru/1877ab9b

https://m.edsoo.ru/7a42c9c4

24

MatemMmaTtudeckoe OXKUgaHue
ciydaiiHol BenuuuHbl. COBMECTHOE
pacupeneneHne IByX CIy4alHbIX
BEJINYUH

https://m.edsoo.ru/82a991ef

25

HesaBucnmeble ciyyalinbie
BennuuHbl. CBOMCTBA
MaTeMaTHYeCKOr0 OXKUIAHUS.
MateMmaTtudeckoe OXKUgaHue
OMHApHOI c1y4aliHOW BETMYUHBI

https://m.edsoo.ru/b8a29b2f

26

27

MaremaTtdeckoe OKHIaHue
F€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

I[I/ICHepCI/IH " CTaHOApPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/7c2db655

https://m.edsoo.ru/4b63eb47



https://m.edsoo.ru/294295cd
https://m.edsoo.ru/339f945b
https://m.edsoo.ru/7c24cfba
https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef
https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47

28

Jlucriepcust OMHAPHOM CirydaitHON
BeJIMUMHBI. CBOWMCTBA JUCIIEPCUU

https://m.edsoo.ru/5ccaa468

29

30

31

32

MartemMaTuueckoe OXXKHAaHUC
IMPOU3BCACHUSA U JUCIICPCUA CYMMBbI
HC3aBUCHUMBIX CJIy‘lElfIHBIX BCINYNH

Jlucniepcusi OMHOMHUAIBHOTO
pacnpenenenus. [Ipakruyeckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

Jlucrepcust ¥ CTaHIapTHOE
OTKJIOHCHHE F€OMETPHYECKOIO
pacnpenenenus. JlpakTnueckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

O0001IeHYE U cCUCTEMAaTU3 AU
3HaHUH

https://m.edsoo.ru/64428cab

https://m.edsoo.ru/b38e3126

https://m.edsoo.ru/a2f1668b

https://m.edsoo.ru/7b141c89

33

KonTponbhas padota Ne2:
"Ucneirannsa bepryimm.
CryyaiiHble BeIUYMHBI U
pacnpeneneHus”

https://m.edsoo.ru/84ce345¢

34

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/c4774da2

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab
https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Konrpoanusie  IpaxTuseckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

Hepasencto YeOnimena. Teopema

1 YeoOnimeBa. Teopema bepuymnu. 1 https://m.edsoo.ru/3beb9a38
3aK0H OOJIBIINX YHCET
Hepasencto YeOnimena. Teopema

2 YeoOnimeBa. Teopema bepuymiu. 1 https://m.eds00.ru/a8965f46
3aKoH OOJNBIINX YHCET
HepasencrBo Yebnimena. Teopema

3 YeoOnimesa. Teopema bepryimm. 1 https://m.eds00.ru/9c2b8348
3aKoH OONBIINX YHCET

4 Br16opouHbIii METO HCCIIeTIOBAHUM 1 https://m.edsoo.ru/36d2a371
[IpakTuueckas pabota ¢

5 HCIIOJIb30BAHUEM DJIEKTPOHHBIX 1 https://m.eds00.ru/393f2333
TabnuI
I'enepanbHast COBOKYITHOCTh U
cllydaiiHasi BHIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMU XapaKTEPUCTHKAMH.

6 OneHka cpeJHero U Jucnepcun 1 https://m.eds00.ru/32379174
reHepaJIbHON COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

7 Periepabirast COBOKYMHOCTS i 1 https://m.edsoo.ru/6cbedadd

ciryyaitHas BbIOOpKa. 3HAKOMCTBO ¢
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BBEIOOPOYHBIMU XapaKTEPUCTHKAMH.
OueHka cpefHero u JUCnepcuun
TFE€HEPATIbHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

OrneHnBaHUE BEPOSTHOCTEH COOBITHI
10 BBIOOpKE

https://m.edsoo.ru/b52ac466

10

11

Craructuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpereIeHuin

Cratuctnueckas runoresa. [Iposepka
IIPOCTEHNIINX TUIIOTE3 C IOMOLIBIO
CBOMCTB M3YYEHHBIX paclpereIeHuin
[IpakTryeckas pabora c

MCIOJIb30BaHUEM DIIEKTPOHHBIX
TadJIHI

https://m.edsoo.ru/adb221dc

https://m.edso00.ru/64367654

https://m.edsoo.ru/d194e88b

12

[IpuMepsl HENPEPBIBHBIX CIIyYailHBIX
BeJIMYUH. OYHKIUSA IIIOTHOCTH
BEPOSTHOCTH

https://m.edsoo.ru/2753aa8f

13

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K
II0Ka3aTEJIbHOMY U K HOPMaJIbHOMY
pacrpeeneHusIM

https://m.edsoo.ru/2f796¢c1b

14

15

(DYHKHI/ISI IIJIOTHOCTHU BEPOATHOCTH
IMOKa3aTCJIbHOTO paCclpCaACICHUA

CDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJIBHOT'O PACTIpCACIICHUA

https://m.edsoo.ru/77b5f81d

https://m.edsoo.ru/fc4f2b93

16

ITocnenoBaTeabHOCTh OAUHOYHBIX

https://m.edsoo.ru/bb3433c3
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HE3aBUCUMBIX coObITHI. [Tpumep
3a/1a4M, IPUBOIALICH K
pacnpeznenenuto Ilyaccona

[IpakTryeckas pabora c

17 HCII0JIb30BAHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/f4f776b7
TabIHI
K .

18 OBAPTIALILA ABYX CILYHAHHbI https://m.edsoo.ru/538cc254
BenmmunH. Koo duuueHT koppensaunu

6

19 (CoBMeCTHbIe HAOMIONEHIT ABYX https://m.edsoo.ru/daf287de
BEJIMYMH
Br16 i

20 bI0OPOHLII KO uIIMCHT https://m.edsoo.ru/14775cc3
KOppemsun
P -

21 ASIIHHE MEHIY HHHGHHOUH CBAIBIO https://m.edsoo.ru/18cc149f
Y IPUYUHHO-CJIEICTBEHHON CBA3BIO

22 JIuneitnas perpeccus https://m.edso0.ru/dc7227b6
[IpakTuueckas pabora c

23 WCIIOJIb30BAHUEM JIEKTPOHHBIX https://m.edsoo.ru/d3c4367f
TabInI
IIpencraBieHne JaHHBIX C TOMOIIBIO

24 TaOJIUI] U IUarpamm, orucaTeIbHas https://m.edsoo.ru/c8755b54
CTaTUCTUKA

25 OMEITSE ¢ PABHOBOIMOKHBIMI https://m.edsoo.ru/da6d9525
3JIEMEHTAPHBIMH COOBITUSMHU
B i1 COOBITHIA

26 BIUMCIICHUE BEPOATHOCTEHN COOBITHIT https://m.edsoo.ru/4alf5d6s
C MpUMEeHEeHHeM QopMy
Brruuciienue BeposiTHOCTEH cOOBITUI

27 C MPUMEHEHUEM IrpapuuecKux https://m.edsoo.ru/c124269b

MCTOOOB: KOOpAWHATHAA ITpsAMasd,
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JepeBo, quarpaMmma Jisepa

Cityyalinble BEJIMYUHBI U

28 1 https://m.eds00.ru/612166d2
pacnpezeneHus

29 MaTel\faqueCKoe ORIIATHE 1 https://m.eds00.ru/4489a645
CIIy4allHOU BEJIMYHUHBI

30 MaTel\faTHquCKoe ORIIATHE 1 https://m.eds00.ru/971a5c33
CITy4aliHOM BEJTMYHUHBI

31 Konp OHLHa}I"pa(SOTa: "BeposrocT 1 https://m.edso00.ru/7¢3953e4
Y CTaTUCTHKA
Brruncnenue BeposiTHOCTEH COOBITUI

32 C mpuMeHeHueM GopmMyn u 1 https://m.edsoo.ru/82aad161
rpadUyeCcKuX METO/I0B
Brruncnenue BeposiTHOCTEN COOBITUI

33 C MpUMEeHEeHUueM GopMyIT U 1 https://m.edsoo.ru/acd7bf63
rpadUYeCcKuX METO/I0B
Crny4daiiHple BETUYUHBI U

34 pacnpenenenus. MaremMaTuyeckoe 1 https://m.edsoo.ru/fe15c66b
0XKUJAHUE CIYYaTHON BEJTMYHUHBI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIBI U TUATPAMMBI
OnepupoBarh MOHATUSIMH: CpenHee apudMeTHYecKoe, MeauaHa,
6.2 HauOoJblllee, HaWMEHBIIEE 3HAUYCHHE, pa3Max MacchBa YHCIOBBIX
TAHHBIX
OnepupoBarh TMOHATUSAMHU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) U
CllydaifHOEe COOBITHE, 3JIEMEHTapHOE COOBITHE (RJIEMEHTApHBIN HCXON)
6.3 CIIy4ailHOTO  ONBITa; HAXOIWTh BEPOSATHOCTH B  OMNbITaX C
PaBHOBO3MOXHBIMU CITyYalHBIMH COOBITUSIMU, HAXOJAUTh U CPaBHUBATh
BEPOSTHOCTH COOBITHH B H3yYEHHBIX CITyYalHBIX IKCIICPUMEHTAX
Haxomute U QopmyiaupoBaTh COOBITHS: MepeceueHue U OO0beIUHEHUE
6.4 JaHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAaThCA  IuarpamMmamMu  Oiinepa ©u  (QOpPMYNIOH  CIOXKEHUS
BEPOATHOCTEN MPH PELICHUHU 3314
OnepupoBaTh TOHATUSMHU: YCIOBHAs BEpPOSITHOCTh, HE3aBUCHUMBIC
6.5 COOBITHS;, HAXOAUTh BEPOSATHOCTU C MOMOIIBIO MPaBUIA YMHOXKEHHUS, C
MOMOIIIBIO JiepeBa CIIY4aifHOTO OTbITa
6.6 [TpuMeHSITh KOMOMHATOPHOE TIPABKIIO YMHOKEHUS TIPH PEIICHUHN 33129
OnepupoBarh MOHATHAMHU: HUCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 WCIBITAaHUH, YCIIEX U HEYy/laya; HAXOJIUTh BEPOATHOCTU COOBITHIA B cCEpUH
' HE3aBHCHMBIX UCTIBITAHUHN JI0 TIEPBOTO YCIeXa, HAXOJUTh BEPOSTHOCTH
cOOBITUH B cepuu UctbITanui bepHysm
6.8 OnepupoBaTh TMOHATUSAMHU: Cyd4ailHas BeJNMYWHA, pacIpelecHHe
' BEPOSTHOCTEH, TuarpaMmma pacripeeeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
5 Teopust BeposiTHOCTEH U CTaTUCTHKA
5.1 CpaBHHBaTh  BEPOATHOCTH  3HAYCHWH  CIy4yaHOW  BEJIMYMHBITIO




pacnpeacICHUIO UJIK C ITIOMOLIBIO JUarpaMm

OHepI/IpOBaTB IIOHATHEM MATCMATHYCCKOI'0 OXHUAaHus, IIPHUBOJIUTH
IIpUMEPEI  TOro, KaK IIPHUMCHACTCA MATCMATHYCCKOEC OXHIAHUC

52 CIIyYailHOM BCJIMYMHBI, HAXOAWTh MaTEMaTHYECKOE OXHUIAHHE II0
JTAaHHOMY pacIpe/IeICHUIO

5.3 Nwmetp npencraBiaeHne o 3aKOHE OOJIBITUX YHCETT

5.4 Nmets npeacrasiaeHue 0 HOPMaJIbHOM PaCHpeACIICHUN

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
6 Teopust BepOSTHOCTEH M CTATUCTHKA
[IpencraBnenue fAaHHBIX ¢ HoMolplo Tabmuu U guarpamm.  CpexaHee
6.1 apupmeTHyecKkoe, MeauaHa, HauOoJblllee U HaMMEHbIIEEe 3HAYCHMs, pa3Max,
JUCIEPCUs U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CayuvaiiHple 3KCIIEPUMEHTHI (ONBITBI) M CllydyaliHble COOBITHA. DJIeMEHTapHbIE
coObITHs (MCXOnbl). BeposTHOCTh ciydaliHOro coObITHS. biau3ocTe uyacTOThIM
6.2 = BeposaTHOCTH coObITUH. CilyyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coOblITHsIMH.  BeposTHOCTM ~ cOOBITUH B ONBITAXC ~ PAaBHOBO3MOKHBIMHU
3JI€MEHTapPHBIMUA COOBITUSIMHU
6.3 Onepauuu Hajg CcOOBITUSAMHU: IepecedyeHue, OObEeIUHEHHE, MPOTHBOIOIOKHBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUsS] BEpOSITHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo  cirydailHOro
' skcniepumenTa. @opmyna nosHo# BeposiTHocTH. HezaBucrumMbie COObITHS
6.5 KomOunatopHoe mnpaBuino ymHoxeHus. IlepecranoBku u axropuan. Yucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblif crmyvaifHbI ONBIT (MCHBITAHHME), yclex W Heynada. HesaBucumble
6.6  ucneitanus. Cepusi HE3aBUCHMBIX MCIBITaHMM 10 mnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm
6.7 Crnydaiinast BenmuunHa. Pactipeenenue BeposTHocTel. JluarpaMma pacrpeeneHus.
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIE T€OMETPUIECKOen OMHOMUAIbHOE
11 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS




Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

5.2

5.3

UucnoBble XapaKTEPUCTUKU CIy4ailHBIX BEJIMYMH: MAaTEMaTHYECKOE 0XKHMJaHUE,
JUcrepcuss M CTaHJapTHOe  OTKIOHeHWe.  IIpumepel  npumeHeHHs
MaTEMaTUYECKOI0 OKUJAHUs, B TOM YHUCIIE B 3a7a4ax M3 ITOBCEIHEBHOM XKU3HHU.
MaremMaTHueckoe OXHJaHue OMHAPHOHN ClIy4aifHOW BENIMYMHBI. MaTreMaTuyeckoe
OKMJIAHHE CYMMBbl CIy4alHbIX BEIMYMH. MareMarudeckoe OXHUAAHUE U
JHCTIEPCUS TEOMETPUUYECKOTO U OMHOMHUAIBHOTO PaCIpeieNICHHHA

3aKkoH OOJBIIMX YMCEN M €ro poiib B Hayke, Ipupoze 1 obmectse. Bei6opouHsIii
METOJI UCCIICOBAHUN
IIpuMepsl HeNpepbIBHBIX CIIly4aliHbIX BenuduH. [loHATHE O IUIOTHOCTH

pacnpesneneHus. 3anadyd, MPUBOASIIME K HOPMaJbHOMY paclpeaeleHUIO.
[TonsiTHe 0 HOPMAJILHOM pacHpeesIeHUN

ITPOBEPAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pe3yJbTaTaM

MPOBEPAEMOro 0CBOEHMNSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
TpeOoOBaHUSA 001ero ooOpazoBaHus

Bnagenue Meronamu A0Ka3aTeNbCTB, AITOPUTMAMH pEIICHUS 3a/1ay;
yMeHHe (GOpMYJIMPOBAaTh M ONEPUPOBATH MOHSTUSIMU: OIpEAEICHHE,
aKCHOMa, TeOopeMa, CJIEACTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
PaBHOCWIBHBIE (GopMyITUPOBKH; IIPUMEHATH 150, YMEHUE
¢dbopMynupoBatb O0paTHOE U MPOTHUBOMOJIOXKHOE YTBEPIKIEHUE,
IIPUBOJUTL IMPUMEPBl W  KOHTPIPUMEPHI, HCIIOIAB30BAaTh METOJ
MaTeMaTUYeCKOW MHIYKUWHU; MPOBOJUTH JOKA3aTEIbHbBIE PACCYXKICHUS
npu pPEIICHUN 3aja4, OILICHUBATh JIOTUYCCKYIO MpaBHUIIbBHOCTD
pacCyXJIeHHil; yMEHUE OIEepUpoBaTh TMOHATHUSAMHU: MHOXECTBO,
IMOAMHOKECTBO, OIICpallu HaA MHOXCECTBaAMHU, YMCHUC HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapaT JJis  ONUCaHUsS  peabHBIX
IIPOLECCOB U SIBIICHUN U Ipr pCIICHUHU 3aaa4, B TOM YHCJIC U3 JPYIrux
y4eOHBIX TIPEIMETOB; YMEHHE OIEpHpOBaTh TMOHATUSAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHUE 3a7aBaTh U
OIMHCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh rpadbl MPU

perieHnu 3a1a4d




YMeHue onepupoBaTh MOHATUSAMH: HATYpPaJIIbHOE YKCIIO, IEJI0€ YHCIIO,
CTENEHb C IEJbIM IOKa3aTelieM, KOPEHb HaTypaJbHOW CTEIEHHU,
CTENEHb C PALMOHAIBHBIM IOKa3aTelleM, CTENEHb C JeHCTBUTEIbHBIM
mokaszaTeneM, JOorapupm UucCla, CHHYC, KOCHHYC M TaHTCHC
IIPOU3BOJILHOTO YHCJIA, OCTaTOK IO MOJYJII0, PAlMOHAIBHOE YHCIIO,
UppalMOHAILHOE  4YMCJIO, MHOXECTBA  HATypalbHbIX,  LEJBIX,
pallMOHANbHBIX, JEHCTBUTENIBHBIX 4YMCEN; YMEHHME MHCIOJb30BaTh
MPU3HAKH JIEIMMOCTH, HAMMEHBIINN OOUIMIA JeNuTeNh U HauMEHbIIee
of1iee kpaTHoe, anropuT™M EBKinaa npu pelieHuy 3a1ad; 3HaKOMCTBO
C Ppa3IMYHBIMU NO3UIMOHHBIMM CHUCTEMAMH CUUCIICHUS; YMEHHE
BBINOJIHATh BBIUUCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs BBIPaAXKEHUH CcO
CTeTeHsIMH U Jiorapudmamu, npeoOpa3oBaHusi poOHO-palMOHAIBHBIX
BBIPQ)KEHUI; YMEHUE ONEpUpOBaTh MOHATUSMH: MOCIEI0BATEIBHOCTb,
apupMeTHUecKasi ~ TPOTPECCHsi,  TeOMETpUYecKas  IMPOTrpPEecCHus,
O0eCKOHEYHO YObIBalOIlas TreoMeTpuYecKas IMpOrpeccus; yMeHue
3a/aBaTh  IOCJENOBAaTEJIbHOCTH, B TOM 4YHMCI€ C  ITOMOLIBIO
PEKYppeHTHbIX  (GOpPMYyJI;  yYMEHHE  ONEepUpOBaTh  HOHATUSIMHU:
KOMIUIEKCHOE YHCJIO0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYNIb U
apryMeHT KOMILUIEKCHOTO 4Yucia, popMa 3alUCH KOMIUIEKCHBIX YHUCEN
(reomeTpuyeckas, TPUTOHOMETpUUYECKAas M anreOpaumdeckas); yMeETh
IIPOU3BOIUTH apu(METHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIaMU;
NPUBOJIUTh  MPUMEPHl  HCIOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh MOHATHSAMM: MaTpuua 2xX2 u 3X3, omnpenennTenb

MaTpHUIIbl, TEOMETPUUECKHI CMBICI ONpPEAETUTENS

YMeHue onepupoBaTh NMOHATUSAMHU: PAllUOHANIBHBIE, UPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENIEHHBIE, JIOrapu(pMUIECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
MOHATHUSIMH: TOKJIECTBO, TOXKIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMAa YPAaBHEHUUW W HEPABEHCTB, PAaBHOCUIIBHOCTH
YPaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHE peIlaTb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIMYHBIX IPUEMOB; peLIaTh
YPAaBHEHHUsl, HEPABEHCTBA W CHUCTEMBI C NApPAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PELICHUS MAaTEMaTUYECKUX

3a/1a4 W 3a]1a4 U3 Pa3aIudHbIX 00JacTel HAyKU U peaTbHON KU3HU

YMeHue omnepupoBaTh MNOHATUSIMH: (QYHKIMS, UYETHOCTh (DYHKIIHH,




NEePUOANYHOCTh (DYHKINHU, OTPAaHMYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTb
¢GyHKINHU, SKCTpeMyM (PYHKLMHU, HAUOOJIbIIIee U HAaUMEHbIIIee 3HAUCHUS
GYHKIIMM Ha TIPOMEXYTKE, HENpephlBHAS (QYHKIHSA, AaCHMITOTHI
rpadpuka (QyHKIUH, TepBas M BTOpas MPOU3BOAHAS (DYHKIUH,
T€OMETPUYECKUI 1 (PU3MYECKUN CMBICT MPOU3BOAHOM, IIEpBOOOpa3Hasi,
OTpeNeNIEHHBIA MHTErpaJl; yMEHUE HaXOAWTh ACHMIITOTHI Tpaduka
GYHKIMH; YMEHHE BBIYHCIATH MPOU3BOJIHBIC CYMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMH (PYHKIUH, HAXOIUTh yPaBHEHUE KacaTeIbHOU
K rpaduKy QYHKIHMH; yMEHHE HAXOIWUTh IMPOU3BOJHBIC IEMEHTapHBIX
(GyHKIMH; yMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JJISI HCCIEIOBAHUS
GYHKIMIA, HAXOAUTh HAMOONBIINE U HAUMEHBIINE 3HAYCHUS (QYHKITHIA;
CTPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BaHHEM arrapara
MaTeMaTU4ecKoro  aHajiu3a; [PUMEHATh  NPOU3BOJIHYIO  JUIS
HaXOXKJICHHUS HAWIYUIIeTO0 PEIICHHs B TNPHUKIATHBIX, B TOM YHUCIIE
COIIMAJbHO-)KOHOMUYECKUX H  (PU3MYECKUX 3aJadax; HaXOAUTh
wiomaan u o0BEMBI (GUTYp C TIOMOIIBIO HWHTErpaia; MPHUBOAHUTH
OpUMepsl  MaTEeMaTHYECKOr0  MOJCIMPOBAaHMS  C  ITOMOIIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATHSIMU: Tpaduk GyHKUUM, oOpaTHas
GbyHKIMSA, KOMIO3UIMA (QYHKIWN, TUHEWHAs (QYHKIUS, KBaIpaTHIHAS
GbyHKIMSA,  panuoHanbHas  (QYHKUUS,  CTENeHHas  (yHKUHS,
TpUrOHOMETpUUECKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
¢GbyHKIMHK, TOKa3zaTesnbHas M Jorapudmuyeckas (yHKIMH; yMEHUE
CTPOUTH IpaUKU M3YYEHHBIX (DYHKIUH, BBIIOJHATH NMPeoOpa3oBaHUs
rpaduKoB (QYyHKIMA, UCTIOIB30BaTh TPapUKH JJIs U3YUYEHUS MPOLECCOB
Y 3aBUCHMOCTEH, IPU PELICHUH 3a/1a4 U3 JIPYTHX y4eOHBIX MPEIMETOB
U 3aJjad U3 peaJbHOM >KU3HM; BbIpaXaTh (OpMyJIaMH 3aBHCHMOCTH
MEX]y BeTMUYMHAMM; HCIIOJB30BaTh CBOMCTBA U rpaduKu QyHKIHN IS
pelieHusl ypaBHEHHWI, HEpaBeHCTB M 3aJady C [apaMeTpamMu;
n3o0pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH MHOXKECTBA pPEIICHUI

ypaBHCHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a7laud Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MIPOIICHTHI, TOJIM M YaCTH, Ha IBHKEHHUE, PaOOTy, CTOMMOCTh TOBAPOB U
yCIyr, HaJIoTH, 3aJa4yd W3 OONacTH yNpaBiCHHS JHUYHBIMH U

ceMelHbIMU  (UHAHCAMU); COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,




HEpaBEHCTBA M MX CUCTEMBbI 110 YCJIOBHMIO 3aJlaud, MCCIIEJOBATh
MOJTY4YEHHOE PEIIEHHE M OLIEHUBAThH IIPABIONOIO00OHOCTh PE3YIILTATOB;
YMEHHUE MOJEIMPOBATh PEalbHbIE CUTYAl[MM Ha S3bIKE MAaTEMAaTUKH;
COCTaBJIATh BBIPAXXCHUS, YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBHUIO  3a/ayM,  UCCIEAOBaTb  IIOCTPOCHHbIE  MOAEIH  C
WCIOJIB30BAHUEM ammapara areOpbl, HHTEPIPETUPOBATh MOTYYEHHBIN

pe3ynbTar

YMeHue OmnepupoBaTh IMOHATHSAMHU: CpelHee apupMETHYECKOe,
MeraHa, HanOoJIblllee ¥ HAaMMEHbBINIeE 3HAUCHUS, pa3Max, TUCIIEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHE YHCJIOBOIO Ha0Opa; YMCHHE H3BIICKATh,
WHTEPIPETHPOBATh MHPOPMAIIUIO, TPEICTABICHHYIO B TaOmuIax, Ha
ararpammax, rpadukax, OTPaKarollyl0 CBOMCTBA PEabHBIX IPOILIECCOB
U SIBJICHUW; TPEACTABIATh HHPOPMAIMIO C IOMOINBIO TAOIUIl W
IUarpamMM; HCCIICJIOBaTh CTATUCTUYECKUE JAaHHBIC, B TOM 4YHUCIE C
MPUMEHEHHEM TIpaUYecKuX METOJOB U JJIEKTPOHHBIX CPEICTB;
rpadUUecKd UCCIICIOBATh COBMECTHBIC HAOMIOJCHUS C IOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh INOHATHSAMH: CIyYalHBIM ONBIT W CiIy4ailHOE
COOBITHE, BEPOATHOCTh CIIY4aHOTO COOBITHS; YMEHHE BBIYUCISATH
BEPOSATHOCTh C HCIIOJIb30BAaHUEM TIpapUuUeCKUX METOAOB; MPUMEHSTh
(OpMyJIbI CIIOKEHUS U YMHOXXEHMSI BEPOSITHOCTEH, (OpMyITy IMOJIHOMN
BEpOSATHOCTH, ¢opmyny bepnymin, koMmOuHaTopHBIE (AKTBI U
(OopMyJIbl; OLIEHMBAaTh BEPOATHOCTH pEAIbHBIX COOBITHI; yMeHHE
ONEpUpPOBaTh TOHATUSAMU: CllydaliHas BEJIMYMHA, pacCIpeieiICHNue
BEPOSTHOCTEHN, MaTeMaTUYECKOE OKUIAHHE, TUCIIEPCUs U CTaHAAPTHOE
OTKJIOHEHHE CIIy4allHOW BeJMYMHBI, (QYHKUMU paclpeieieHus |
IUIOTHOCTH ~ PAaBHOMEPHOIO,  TOKa3aTeIbHOTO U HOPMAaJlbHOIO
pacnpenelieHuii; yMEHHE  HCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpesesieHuil 115 pelieHus 3aa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH
OONBIIMX YHMCEN, METOJbl BHIOOPOUHBIX HCCIEIOBAaHUN; yMEHUE
MPUBOJIUTh TPUMEPHI MPOSBIECHUS 3aKOHa OONBIIMX YHCENT B
NPUPOJHBIX M OOIIECTBEHHBIX SBJICHHUAX; YMEHHE OIEPUPOBATH
MOHATHSIMHU: COYETaHUE, IEePEeCTaHOBKAa, YHUCIO COYETaHWH, YHCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE

(baKTI)I N pacCyXIACHUA JIA PEIICHUA 3aad; OUCHHUBATH BECPOATHOCTHU




peabHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO  MOJENIb U

HMHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IOHATUSAMH: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIUIA, IUIOCKHH Yrod,
JBYTPAHHBIA YIroJl, TPEXTPAHHBIA YIoJI, CKPELIUBAIOLIUECS INPsSIMbIE,
NapaJUIeIbHOCTh U NEPIEHIUKYIIPHOCTD NPAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPAMBIMH, YIOJ MEXAY HNPSMON U IJIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IIIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSAMH; YMEHHUE HCIIOJIb30BaTh
IpU pEIIeHUM 33a/a4 HM3y4YeHHble (DAKTBI U TEOPEMbl IIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIEr0 MUPA; CTPOUTH
MaTEMaTUYECKHE MOJEJIM C IOMOUIbI0 I€OMETPUYECKHX IOHATUH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATHUAMU: IUIOMAAL GUTYpPhI, 00BEM GUTYPHI,
MHOT'OTPaHHUK, MPAaBUWJIbHBIA MHOTOTPaHHUK, CEYEHNE MHOTOTPaHHUKA,
Ky0, mapajuienenurne, Mpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTH
BpallleHHs, IUJINHIP, KOHYC, map, cdepa, miomaas chepbl, mIomanb
MOBEPXHOCTH MHPaMUJbl, MPU3MBI, KOHYCa, IWIHHIApa, 00BEM KyOa,
MPSIMOYTOJIBHOTO MapajiesienuIea, TUpaMu/bl, MPU3MbI, LMIKHIPA,
KOHYCa, 111apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsI KOHYCa U UUIMHAPA,
napajulefibHble OCH WJIM OCHOBaHHUIO, CEUEHHE MIapa, IJIOCKOCTb,
Kacatomascs chepsl, UWIMHApPA, KOHYCa; YMEHUE CTPOHUTb CEYCHHE
MHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKH, PUTYPHI U TOBEPXHOCTH
BpallleHUsl, MX CEYEHHs, B TOM YHCIE€ C IOMOUIbIO 3IIEKTPOHHBIX
CPEICTB; yMEHUE TPUMEHATh CBOMCTBA TE€OMETPUUYECKUX (uUryp,
CaMOCTOSITENNLHO (HOPMYITHPOBATh OMPENEICHUsS H3y4aeMbIX Quryp,
BBIJIBUTATh TUIOTE3bl O CBOWCTBAX W TMPHU3HAKAX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTH WJIHM OIPOBEpPraTb MX; YMEHHE MPOBOIUTH
KJaccupuKaluio (QUIryp MO pa3IU4HbIM IMpPU3HAKAM, BBIOJHATh

HeO6XO,Z[I/IMBIe JAOIMOJIHUTCIIBHBIC TTIOCTPOCHUA
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YMeHue onepupoBaTh MOHATHUSMH: JBIKEHHE B IPOCTPAHCTBE,
HapaJ'IJ'Ie.]'IBHBIfI MEPEHOC, CUMMETPHUA HA IMJIOCKOCTU U B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHE MOAOOMs, MOAOOHBIE (QUIYpBI; yMEHHE
pacrno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIE B MPUPOJE,

HCKYCCTBC, apXUTCKTYPC, HUCIOJb30BATh I'COMCTPUUCCKHUEC OTHOMICHUA




MPU PEIICHUU 33Jla4y; HaXOJIUTh T€OMETPHUYECKHE BEIUYHMHBI (JJIMHA,
yroj, IUIOIAAb, O0OBEM) NpU pEIIeHHH 33had U3 JPYTUX Yy4eOHBIX
MpeAMETOB W W3 peajbHOM  JKM3HMU, YMEHHE  BBIUYUCIIATH
TreOMETPUUYECKHE BETUYHUHBI (IJIMHA, YTOJI, IJIOMAab, 00BEM, TUIOMIAlb
MMOBEPXHOCTH), HMCIOJIb3YsSd H3y4eHHbIE (OPMYJIbI M METOJbI, B TOM
YrCcTIe: TUIONIAh MOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCa, [IIUH/IPA,
mwiomanab chepsl; 00bEM Kyba, MPSAMOYrOJBLHOTO MapalielienuIesa,
MUPaMUBI, TPHU3MBI, IHIUHAPA, KOHYCa, IIapa; yMEHHE HaXOIWTh

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD
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VYMmenune ONCprUpoOBaATH INOHATUAMMU: MMpsAMOYTOJIbHAA cucrema
KOOpAuHAaT, BEKTOP, KOOPANHATBI TOYKH, KOOPAUWHATHI BEKTOpA, CyMMa
BCKTOPOB, IMMPOU3BCACHUC BCKTOPA HAa 4YHCJIO, Pa3IOKCHHUC BCKTOpaA IIO
6a3I/ICY, CKaJIApHOC MPOU3BCACHHUEC, BCKTOPHOC IIPOU3BCACHUEC, YIOJ
MCXKAY BCKTOpaMHU; YMCHHUEC HCIIOJIBb30BaTh BGKTOpHHﬁ n
KOOpI[I/IHaTHHﬁ MCTOA JIA pCIICHUA ICOMETPHUYCCKUX 3aJlad M 3adaq

JPYTUX y4eOHBIX MPEAMETOB

YMmenue BbpIOMpaTh MNOAXOASIIMNA METOJN JUIsl pELICHUs 3a/1ayu;
IIOHMMAaHWE 3HAYMMOCTH MAaTeMAaTUKHM B H3YYCHUM INPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJICHUI; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHUKHU B HCKYCCTBE, YMEHHE NPUBOIUTH
IIpUMEPBl  MATEMaTHYECKUX OTKPBITHA POCCUHMCKOW M MHUPOBOU

MaTeMaTU4eCKOM HAayKH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucia v BBIYUCIICHUS

11 HarypanbHble u nienble yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIl

12 Panmonanbupie uucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, IPOLEHTHI,
' OecKkOHEYHbIE IEPUOANYECKHE JPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHHU. Hencreus c
' apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEEHH

14 Crenenp ¢ nenpiM nokazareneM. CTENEHb C pallMOHAIBHBIM I10Ka3aTEJEM.

CBolicTBa CTEIEHU




CuHyC, KOCMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,

Lo apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI
JelictButenbHble 4Yucia. ApuMeTHUYecKHue omnepanuud ¢ JACHCTBUTEIbLHBIMU
1.7 yucnamu. [lpuOnxk€HHble BBIYMCICHUS, TMpaBUia OKPYIJCHHS, NMPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUI
1.8 [IpeoOpazoBanue BhIpaXKEeHUN
1.9 KommuiekcHbie uncna
2 VpaBHEHHs ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHATBLHbIEC YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [TokazarenbHbIe U TOTapu(PMUUECKHE YpaBHEHUS
2.5 Llenbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 HpparmoHaibHble HEpaBESHCTBA
2.7 [TokazarenbHbIE U TOrapuPpMUUIECKHE HEPABECHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIbI
3 OyHKIWH U TpaduKH
31 @yHkuus, cnocoObl 3aganus GyHkuuu. I'papuk QyHkunu. BzaumHo oOpaTHbie
. ¢yukun. YétHple u Heu€THbIe pyHKuMU. [leproanueckue GpyHKIMN
Ob6nacTe ompeneneHuss U MHOXECTBO 3HaueHUH ¢yHkuuu. Hynu ¢yHkuu.
3.9 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Makcumymbl 1 MUHUMYMBI QyHKIMH. HanOomnblliee U HauMeHbIlee 3HAYCHHE
(GYHKIIMM HAa IPOMEKYTKE
33 Crenennas (QyHKIMSA ¢ HATypaJbHBIM M IeNbIM MOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0i CTENEeHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpadUKU
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, IX CBOWCTBA U TpauKu
36 Touku paspeiBa. AcuMnToTel TpadukoB QyHkui. CpoiicTBa (HYHKIHUH,

HEIPEPBIBHBIX HA OTPE3KE




3.7

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

Apudmernueckass M reoMeTpuueckas mnporpeccuu. Dopmyna  CIOXKHBIX

3.8
MIPOLIEHTOB
4 Hauana marematnyeckoro anaamsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoiHbIe 37eMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (DYHKUMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHnue HanOosblIero ¥ HauMEHbIIEro 3HaYeHHs] (QyHKUIUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. Marerpan
5 MHoOXecTBa U JIOTuKa
5.1 MHOXecTBO, orepanuu HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTD
6.3 KombOunaroprika
7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHaTs! 1 BEKTOPBI




