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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblii Kypc «BeposTHOCTH M cTaTUCTHUKa» YIIIYyOJIEHHOIO YpPOBHS
ABIIAETCS TPOJOJDKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Yy4eOHOro Kypca
yrayoJIEHHOTO YpOBHS Ha YPOBHE CpeaHero ooiiero oopa3oBaHus. YUeOHbBIN
Kypc NpelHa3HaueH Ijs (OpMHUPOBaHUA Yy OOYyYarOIIMXCA CTATUCTHYECKOU
KyJbTYpbl W IMOHUMAHHUS POJM TEOPUM BEPOSTHOCTEM KAK MATEMATHYECKOTO
MHCTPYMEHTA JJI U3YUYECHHsI CITydyalHbIX COOBITUH, BEIMYUH U TpoueccoB. [lpu
U3yYeHUH Kypca oOOramarTcs MpeACTaBIeHHs] OO0y4aroluxcsi O MEeToAax
UCCJIEOBAaHNsA W3MEHYMBOIO MHpPA, Pa3BUBAECTCS NMOHUMAHWE 3HAYUMOCTH U
OOLIHOCTH MaTeMaTHYEeCKUX METOJOB IO3HAHMUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Copnepxanue ydeOHOTO Kypca HamnpaBlIeHO Ha 3aKpelyieHue 3HAHWM,
MOJIYYEHHBIX MPU U3YyYEHUHU Kypca Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus,
U Ha pPa3BUTHE NPEACTABICHUM O CIy4YyallHbIX BEJIMYMHAX U B3aUMOCBS3AX
MEXIYy HUMHU Ha BaXXHBIX IMPUMEpAX, CIOKETbl KOTOPBIX MOYEPHHYTHl U3
OKpYyXkarolero mupa. B pesynbrare y oOydaromuxcs A0HKHO cPOpMUPOBATHCS
npe/cTaBlieHne O HauboJsiee YHNOTPEOUTENbHBIX W OOIMX MaTeMaTHYeCKHUX
MOJENSX,  HCHOJNb3YEMBIX  [JUJIi  ONHCAHUS  AHTPONOMETPUYECKUX U
nemMorpadUyecKux BEJIUYHH, MOTPEIIHOCTEH B pa3IMyHbIE poja U3MEpPEHUsX,
JUTUTETFHOCTH 0€30TKa3HON pabOThl TEXHHUUECKUX YCTPOMCTB, XapaKTEPUCTHUK
MacCCOBBIX SIBIICHUU U MPOIIECCOB B OOIIECTBE. YUEOHBIN Kypc ABiseTcs 06a30ii
JUISL  OCBOGHHS  BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOIMMBIX
CIEUHUAIUCTAM HE TOJBKO HWHMKEHEPHBIX CIIEIMAJIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC
HAayKU B 3HAYUTEIBHOW MEpE MCIOJIB3YIOT ammapar aHain3a OONbIINX JIaHHBIX.
IleHTpanpHYI0 YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYKJIEHHE 3aKOHA OOJIBIITNX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, UMEIOIIEr0 MaTeMaTHYEeCKYIO
dbopmanuzanuio.

B cooTBETCTBUM C yKa3aHHBIMM LEJISIMH B CTPYKType ydeOHOro Kypca
«BeposITHOCTh M CTaTUCTUKa» Ha YIIIyOJEHHOM YpOBHE BBIJECIIEHBI OCHOBHbBIE
coaepkatenbHble  JUHUU: «CioydyaliHble COOBITUST M BEPOSITHOCTH» U
«Cny4aiiHble BEIMYUHBI U 3aKOH OOJIBIIINX YHCEI.

[ToMHMO OCHOBHBIX JIMHHUI B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUU
rpad0oB M TEOPUU MHOXKECTB, HEOOXOJUMBIE IS MOJHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHYEeCKHX y4eOHBIX
KYpCOB.



Copnepxxanne nuHud «CiydailHple COOBITHSI M BEPOSITHOCTU» CIYKUT
OCHOBOH 1Sl (POPMHUPOBAHUS MPEACTABICHUI O paclpeiesieHu BepOsITHOCTEN
MEXAY 3HAYCHUSAMM CIy4YalHbIX BeEIMYMH. BaxHyr0 dYacTte B OTOWU
collepKaTeIbHOM  JIMHUM  3aHUMAaeT  M3YyYEHUE  TIEOMETPUYECKOrOo U
OMHOMMANILHOTO paclpe/leIeHUd U 3HAKOMCTBO C HX HENPEPBIBHBIMU
aHaJIoraMu — IOKa3aTeNbHBIM U HOPMAJIbHBIM paclpeeIeHUsIMU.

Tembl, CBsS3aHHbIE C HENPEPHIBHBIMU CIYYalHBIMH BEJIMYMHAMU U
pacnpeseieHusIMUA, aKUEHTUPYIOT BHUMaHHE OOYydalolMXCSd Ha ONUCAaHUU U
U3YYCHUHM CIyYalHbIX SIBJICHMM C TOMOIIBIO HENpPEephIBHBIX () YHKIIMA.
OcHOBHOE  BHUMaHUE yJAeNdeTcs  IMOKa3aTeJIbHOMY M HOPMaJIbHOMY
pacrpeneneHusIM.

B yuebHOM Kypce npeaycMaTpuBaeTCsi 03HAKOMHUTENbHOE U3YUYEHHUE CBSI3U
MEXIYy CIy4yalHbIMU BEJIMYMHAMM M ONHUCAaHUE HTOM CBS3HM C IOMOUIBIO
K03 (UIIMEHTa KOpPPENSIMU M €ro BBIOOPOYHOTO aHajaora. DT AJIEMEHTHI
Collep KaHMsl Pa3BUBAIOT TeMy «JluarpamMmbl paccemBaHUs», M3YyUYEHHYIO Ha
YpOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs, U BO MHOIOM OIKUPAIOTCA Ha
CBEJICHUS U3 KYPCOB aJIre0pbl U TEOMETPHH.

Emé onuH »5r1eMeHT colep)KaHus, KOTOpPbIM Ipejyaraercss Ha
03HAaKOMUTEIBHOM YPOBHE — IIOCIJIEIOBATENBHOCTh CIIyYalHBIX HE3aBHCHUMBIX
COOBITHI, HACTYMalIIUX B  €IUHUIY BpemMeHH. (O3HaKOMJIEHHE C
pacmpeneneHueM  BEPOATHOCTEH  KOJWYecTBAa TaKUX  COOBITHH  HOCHUT
Pa3BUBAIOLIUI XapaKTep U SBISETCS aKTyaJIbHBIM ISl OyIyIINX aOUTYpUEHTOB,
MOCTYNAIONIMX HA Y4YeOHBIE CIENHUaTbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU
HayKaMH, IICUXOJIOTHEN U YIIPaBICHUEM.

Ha wusyuenue yueOHOro kypca «BeposSTHOCTP U CTAaTUCTUKA» Ha
yrayoJIiecHHOM ypoBHe oTBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 4dac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3ublii Tpad, myrm B rpade: nukiabsl u uend. CreneHb
(BaJIGHTHOCTB) BepIIHHBI. ['padbl Ha MIIOCKOCTH. JlepeBbs.

CnyyaiiHple  SKCIIEPUMEHTHI  (OMBITBI) M CIIy4ailHbIe  COOBITHS.
DOnemeHTapHble COOBITHS (MCXOAbl). BepodaTHOCTH CilyyallHOTO COOBITHS.
bnuzocte wactoThl UM BeposiTHOCTH coObiTHil. CiydailHble ONBITBI  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMH.

Onepauun HaJ COOBITHSIMU: nepeceyeHue, o0beIMHEHNE,
IPOTUBOMNOJIOKHBIE CcOoObITUS. Jlumarpammbl Oiepa. Popmyna CIOXKEHUs
BEPOSATHOCTEN.

VYcioBHAs BEPOATHOCTh. Y MHOKEHHE BEPOATHOCTEU. JlepeBO ClydyaiHOTO
skcniepuMmenTta.  QPopmyna noaHoW — BepostHoctH.  Popmyna  baiieca.
HezaBucumsbie coObITHS.

bunapubiii  ciydaiiHblii  ONBIT  (MCIIBITAHWE), YCIOEX U Heyjadya.
HesaBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM A0 MEPBOTO
ycnexa. llepectanoBku wu ¢akrtopuan. Ywucio coderanuit. TpeyroabHHUK
[Tackans. ®opmyna 6uHoma HeroToHa.

Cepust He3aBUCHMBIX HcHbITaHuN bepHymm. CiydaiiHbii BBIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaiiHass BenuuuHa. Pacrnpenenenue BeposiTHocTe. [[uarpamma
pactpenenenusa. Omnepanuu HaJa CIy4YallHbIMM  BEJIWYMHAMH. buHapHas
ciay4aliHas BeJM4uHa. [[pumepsl pacnpeneseHuii, B TOM YHCJIE T€OMETPUUECKOE
1 OMHOMHUAIILHOE.

CoBmecTHOE pacmpeielieHHEe ABYX Cly4alHbIX BeauuyuH. He3aBucumeble
CIIy4aillHble BEIWYHUHBL.MATEMaTHYECKOE OXHUAAHUE CIYYauHOM BEJIUYHUHBI
(pacnpenenenust). IlpuMepbl NpPUMEHEHUS MAaTEeMaTHYECKOTO  OXKHUAAHUS
(cTpaxoBanue, yoTtepes). Maremarnueckoe OXHJAaHHEe OWHAPHOW CIy4aiftHOU
BEJIMYMHBI. MareMaTu4eckoe OXHUAAHUE CYMMBI CIIyYalHBIX BEJIUYHH.
MaremaTtudyeckoe  OXHIAHUE  TEOMETPHUYECKOr0 U OMHOMHAIBHOTO

pacnpeneneHun.
Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHME  CIYYalHOW  BEJIMYHHBI
(pacnipenenenus). Jucnepcus OuHapHOM CIIy4aiHOM BEJIMYMHBI.

Marematnueckoe 0KUAaHUE TPOU3BEACHHS U JUCIIEPCUS CYMMBbI HE3aBUCHUMBIX
CIy4alHbIX BeIWYUH. Jlucnepcus U CTaHJIapTHOE OTKIOHEHUE OMHOMHUAIBLHOTO



pacnpeneneHus. Jlucnepcuss U CTaHIAPTHOE OTKIOHEHUE TIE€OMETPUYECKOIO
pacnpeneneHusl.
11 KJIACC

HepaBenctBo YeoOsniméBa. Teopema UYebOniméBa. Teopema bepnymiu.
3akoH Oousbliux wucen. BpiOopounslid Meron wuccienoBaHuil. Bribopounbie
XapakTepucTuku. OLEHUBaHUE BEPOSATHOCTH COOBITUS 1O BBIOOPOYHBIM
naHHeiM. [IpoBepka mpocTeMIIMX THUMOTE3 C TOMOILIBIO  HM3YYEHHBIX
pacnpeeseHUNn.

HenpepoiBubie cnydaitabie BeauduHbl. [Ipumepnl. DyHKIUS MIOTHOCTH
BEPOSITHOCTU paclpeaeicHus. PaBHOMEpPHOE pacnpeiesieHUE U €ro CBOMCTBA.
3ajmaun, TPUBOJAILIAE K  IOKa3aTEJIbHOMY  paclpelesieHUI0.  3a/Jauu,
OpUBOJAIIME K HOpPMaJbHOMY pacrpezenenuto. DOyHKIMS MIOTHOCTU
BEPOATHOCTH  IOKa3aTeIbHOTO  pachpefeneHus, (QyHKIUsS  IUIOTHOCTH
BEPOSATHOCTU HOPMAJbHOTO pacnpeneneHus. OyHKIHUS MIOTHOCTH U CBOMCTBA
HOPMAaJIBHOTO PACTIPEIEIICHHUS.

[locrnenoBaTeIbHOCTh OJUHOYHBIX HE3ABUCHUMBIX COOBITHH. 3anauw,
npuBoAsIINE K pacnpeneneHuto [lyaccona.

KoBapmaruss naByx caydaitHeix BenuuuH. KoadduimeHnt nauHeHHON
koppensiuu.  CoBMecTHble HAOMIOJEHUA JBYX BeNUYUH. BbiOopouHbIii
K03 HUIIMEHT Koppenauuu. Paznuune Mexy JIMHEHMHON CBSI3bI0 M MPUYUHHO-
CJIEICTBEHHOM CBsI3bt0. JIMHEHAs perpeccus, METO/I HAMMEHBILINX KBaPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTUKA» (YIJIYBJIEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOT'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIeCTBa, MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBJICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMPOCHl U JPYroe), yMEHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MICHTHYHOCTH, YBAKCHHUS
K MPOIIJIOMY Y HAaCTOSIIEMY POCCUICKON MaTEMAaTUKU, IIEHHOCTHOE OTHOIIIEHUE
K JIOCTI)KCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUS,
CBA3aHHOIO C TMPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHnH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEeMATHYECKHE 3HAHUS B
MHTEepecax 30pOBOro M 0e30macHoro ooOpaza JKHW3HHU, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJspHas (Ppu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSAMH, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELICHUHU IPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HaIllPaBJICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM NI peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKu U  OOIIECTBEHHOW NPAKTUKHU, TOHHMAaHHE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIECTBIIATH MPOEKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHHH MEXIy TMOHATHIMH, (GOPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATEIIbHBIC, CIMHIUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYEeCKOro OOBEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUs, MCCIEAOBaHUs, OLIEHUBAaTh JOCTOBEPHOCTh
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHUS 3aa4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA’KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTA, CAMOCTOSATEIbHO BbIOMpaTh (hOopMaT BBICTYILICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HUMEIOUIUXCS PECYpCOB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBHISBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMATh W  HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO OMEpUPOBATh MOHATUAMHU: Tpad, MIOCKUM rpad, CBIA3HBIN rpad,
nyTh B Tpade, 1enb, UUKI, JI€PEBO, CTENEHb BEPLIMHBI, JEPEBO CIy4ailHOrO
DKCHEPUMEHTA;

CBOOOJIHO OIEpPUPOBATh MOHATHUAMHU: CIy4aWHBINA SKCIEPUMEHT (OIBIT),
cilly4ailHoe CcOOBbITHE, B3JIEMEHTapHOE CilydallHoe COObITHE (DJIEeMEHTapHBIN
UCXOJI) CIy4YalHOTO OMbITa, HAXOIUTh BEPOSITHOCTH COOBITUM B OMBITAX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAUTh U (GOPMYIHPOBATH COOBITHS: TepeceueHue, OObEeIUMHEHUE
JaHHBIX COOBITUH, COOBITHME, MPOTUBOIOJIOXKHOE JAaHHOMY, MCIOJIb30BaTh
auarpamMMmbl - Jilliepa, KOOPAMHATHYIO MNpSIMYyH0 JUIsl pEelIeHus  3ajad,
MOJIb30BaThCST (POPMYIION CIIOKEHHUSI BEPOATHOCTEH i BEPOATHOCTEH NBYX U
TpeX CIy4ailHbIX COOBITHH;

ONEPUPOBATH  IMOHATUSMU:  YCJIOBHAs  BEPOSTHOCTh, YMHOYKECHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JIEPEBO CIYYAMHOTO SKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTU COOBITHI C IMOMOIIBIO TMpaBUiia YMHOXEHUS, JEpeBa
CJIy4ailHOTO OIIbITa, MCIOJB30BaTh (POPMYIY IMOJTHOW BEPOSTHOCTH, GOPMYITY
Baiieca ipu pemeHnu 3a1a4, onpeaessiTh HE3aBUCUMOCTh COOBITUH 110 hopMmyIie
U 110 OpraHu3aluy CIIy4alHOIr0 3KCIIEPUMEHTA;

NPUMEHSITh H3YYCHHbIE KOMOMHATOPHBIE (QOPMYIBI IJIsi TEPEUMCICHUS
AJIEMEHTOB MHOKECTB, DJIEMEHTAPHBIX COOBITHI CIy4allHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEN;

CBOOOJTHO OMNEpPUPOBATH TMOHATUSAMU: OWHAPHBIM CIIy4aifHBIA  OTIBIT
(ucnpiTaHuE), ycnex U Heyaada, He3aBUCUMBIE WCIIBITAHUS, CEPUSl UCIIBITAHUM,
HAXOJUTh BEPOSTHOCTH COOBITHIA: B CEPUM HCIBITAHUI IO MEPBOTO yCIiexa, B
CepHH UCTIBITaHUN bepHyIH, B OMBITE, CBA3aHHOM CO CIIy4YalHBIM BBIOOPOM U3
KOHEYHOM COBOKYIIHOCTH;

CBOOOJIHO ONEpHUPOBATH MTOHATUSIMU: Ciy4anHas BEJINYMHA,
pacmpeneneHue  BEpPOSITHOCTEH, JuarpaMMa pachpeiesieHus, OuHapHas
ClIy4aifHasi BeJIMYMHA, TEOMETPUUIECKOE, OMHOMUATLHOE PaCIpe/Ie/ICHNUE;

ONEPUPOBATh MOHATHSIMH: COBMECTHOE PACIPEICICHUE ABYX CIIyYailHBIX
BEJIMYMH, WCIOJb30BaTh TaOJUIy COBMECTHOIO paclpelefieHus JABYX
CIIy4allHbIX BEJIIMYMH JJIS BBIICJIICHUS PACHPENCICHUS KaXIOW BEJINYUHBI,



ONpEJeNeHNs] HE3aBUCHUMOCTU CIyYalHBIX BEJIUYHH;CBOOOJHO OINEPUPOBATH
MIOHATUEM MaTEMaTU4ECKOI0 0’KUJAHUS CIIy4alHOU BEJINYMHBI
(pactipesnenieHus), NPUMEHATH CBOMCTBA MAaTEMAaTHYECKOIO OXKUJAHUSA MpU
pEIIeHUH 3ajJlay, BBIYMUCIATH MAaTeMaTHYECKOE OXKUJaHWE OWHOMHUAIBHOIO U
Tr€OMETPUYECKOr0  pACIpEeeieHn; CBOOOJHO ONEpPUPOBATH IMOHATHUSIMU:
NUCIIEPCUsl, CTAaHIAPTHOE OTKIOHEHHUE CIIy4YalHOW BEJIMYUHBI, IPUMEHATH
CBOICTBA AMCHEPCUU CIy4YailHOM BENMYUHBI (pacupelesieHus1) Mpu pelieHUuu
3a71a4, BBIYUCIIATH JUCIIEPCUIO U CTAHIAPTHOE OTKJIOHEHUE N€OMETPUUYECKOTO U
OMHOMMANILHOTO paCTIpEIEICHH.

K koniy 11 kinacca oOyvaromuiicst HAy9UTCS:

BBIUUCISATh BBIOOPOYHBIE XApaKTEPUCTUKH 1O JAHHOW BBIOOpKE U
OLICHUBATh XapPaKTEPUCTUKU TIEHEPAJIBbHOW COBOKYIHOCTH JAHHBIX IO
BBIOOPOYHBIM  XapakTepucTukaM. OLeHUBaTh BEPOSTHOCTH COOBITHH U
IIPOBEPATH IPOCTEHIINE CTATUCTUYECKUE THIIOTE3bl, MOJIb3YSACh WU3YyUYECHHBIMU
pacnpeneneHusMu;

OPUBOAUTH TNPUMEPHl  3a7ady, MPUBOIAIIMX K  [IOKA3aTEIbHOMY
paclIpeneNieHuIo, 3aJad, NPUBOIAIIMX K HOPMAJIBHOMY pacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMH: (QYHKIMS IUIOTHOCTU BEPOSTHOCTU MOKA3aTEIBHOIO

pacnpeneneHusi,  (QyHKUMS ~ TUIOTHOCTH  BEPOSITHOCTH  HOPMAJIbHOTO
pacnpeneneHusi,  GYHKIUS  TUIOTHOCTH U CBOMCTBA  HOPMAaJIbHOTO
pacnpeneneHus;0npeesTh K03 hUIHeHT JUHEHHOM KOppeTsuH,

BBIOOPOYHBIN KO DHUITUEHT KOPPEISIITUU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaiiHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClOKEHHE U YMHOKEHHE 5
BEPOSITHOCTEHN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHA
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocneioBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYIMHOCTHU
6 CrnydaifHple BEIMYHMHBI M pacIipeaeICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasubie | IlpakTHyeckue

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

3aKoH OOJIBIITUX YHCETT 5

DneMeHTbl MaTeEMaTUYeCKOM CTaTUCTUKU 6

HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI

(pacmipenenenus), moka3zaTeabHOE U 4

HOPMaJIbHOE pacnpezesieHus

Pacnpenenenne Ilyaccona

CBs3b MEXKY CITy4YallHBIMU BEJIMUUHAMU

O0001IeHNEe U cCUCTEMATU3ALINS 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJabHbie | IIpakTuueckue Aara tupposhie
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsl pecypest
1 I'pad, cs3HBIN Tpad, npeacTaBIcHUE 1
3a/1a4¥ ¢ TOMOIIBIO Tpada
9 Crenensp (BaJI€HTHOCTD) BEPILUHBI. 1
[Iyts B rpage. Llenu u muKib
3 I'padbr Ha mnockoctu. [epeso 1
CIIy4ailHOTO KCIIEPUMEHTa
CrnydaifHble SKCTIEpUMEHTHI (OTIBITHI)
4 Y CIydalHbIE COOBITHSI. 1
DneMeHTapHbIE COOBITHS (UCXOIbI)
BeposTHOCTB City4aitHOTO COOBITHSI.
5 BeposTHOCTH COOBITHH B OMBITAX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
BeposTHOCTE cllyualiHOTO COOBITHSI.
5 BeposTHOCTH COOBITHI B OTIBITaX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU
5 [lepeceuenue, 0ObeAMHEHNE 1

MHOJKECTB U COOBITHI,




MIPOTHUBOTIOJIOKHBIE COOBITHS.
dopmyrna cI0KEeHUs BEPOSITHOCTEN

VYcinoBHast BEpOATHOCTb. Y MHOXKEHUE
BeposTHOCTEN. DOopMmyna ycI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSATHOCTb. Y MHOXKEHUE
BeposTHOCTEN. DOopMmyna ycI0BHOU
BEPOSITHOCTH

10

®opmynia MOJTHOK BEPOATHOCTH

11

®opmyna baiieca. HezaBucumbie
COOBITHS

12

KomOunaTtopHoe npaBuiio
ymHOXkeHHus. [lepecTraHOBKY 1
(dhaktopuan

13

Yucno coueranuid. TpeyroiabHUK
[Tackansa

14

®dopmyna 6uHoma HeroToHa

15

Kontponbras padota Nel: "I'padswi,
BEPOSTHOCTH, MHOXECTBA,
KoMOMHaTOpHUKa"

16

bunapsslii cay4ailHbIM ONBIT
(ucmblTaHKe), yCIeX U Heynaya.
He3zaBucumsle ucnsiranus. Cepust
HE3aBUCUMBIX UCTIBITAHUH JI0 IEPBOTO
ycnexa

17

Cepm{ HE3aBUCUMBIX UCIIBLITAHUN J0




IICPBOTO YCIICXa

18

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymm

19

CnyyaiiHblii BBIOOD U3 KOHEUHOU
COBOKYITHOCTHU

20

[IpakTnueckas pabota c
WCTIOJIb30BAHUEM DJICKTPOHHBIX
TabnuI

21

CnyvaliHasi BeIMYMHA.
Pacnipenenenue BeposTHOCTEN.
Jwnarpamma pacnpeneneHus

22

Onepanuu HaJl CIy4yalHbIMU
BenmurHaMH. [Ipumepsl
pacnpeneneHuil. buHapHas ciaydaiitHas
BEJTMYMHA

23

I'eomeTrpuueckoe pacnpeeneHue.
bunomMuanbHOE pacnpeneneHue

24

Matematuueckoe OKuJaHue
ciydaiHOU BennuuHbl. COBMECTHOE
pacnpesenieHue AByX ClydyalHbIX
BEITUYHH

25

HesaBucumble cinydailHple BEJIMYHHBI.
CBolicTBa MaTeMaTHYECKOTO
OXKuaHusg. MaTemaTHdeckoe
O’KulaHue OMHApHOU CiTyyaitHOM
BEJIUYHHBI




26

MaremaTruuecKkoe 0)KUJaHue
TCOMETPHUUICCKOI0 U 6I/IHOMI/IaJII)HOFO
pacrpeneneHuin

27

Jucnepcus u crangapTHOE
OTKJIOHEHHE

28

Jucnepcust OMHapHOU ci1ydaiiHON
BenuuuHbl. CBOMCTBa Tucnepcun

29

Marematnueckoe OXUIaHUE
MPOU3BENICHUS U JUCIIEPCUS] CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEITUYNH

30

Jucnepcusi GMHOMHUATBHOTO
pacnpenenenus. [Ipaktuyeckas
paboTa ¢ UCTIOIb30BaAHUEM
AIEKTPOHHBIX TAOJIHUIIL

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHUE T'€OMETPHUUECKOTO
pacnpenenenus. . [Ipakruueckas
paboTa c HCIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHNIL

32

O0001IeHre U cUCTEMATU3 AL
3HAHUN

33

KounTtponsnas pabora No2:
"Ucneitannsa beprymm. Ciyuaiinbie
BEJIMYMHBI U pacnpeneneHus"

34

O0001IeHNE U cCUCTEMATU3 AU
3HAHUH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencro YeOnieBa. Teopema
UYeobnbimesa. Teopema bepruymnu. 3akon
OOJIBIITUX YHCETT

Hepasenctso YeOnimea. Teopema
UYeorpimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCETT

Hepasencto UebOrnimena. Teopema
Yeorpimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCETT

Br100poYHBIi METOT MCCIIEIOBAHMIA

[IpakTuueckas pabora c
WCII0JIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

I'enepanbHas COBOKYITHOCTD U
CiTyJaifHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMU.
OueHka cpeJHero u JUcrepcuun
reHepaTbHOU COBOKYITHOCTHU C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMH.




OneHka cpeJHero 1 Iucnepcun
TrE€HEPAIIBHOW COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB M3y4YEHHBIX paclpeneacHuin

10

Cratuctuueckas runoresa. [I[poBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB W3y4YEHHBIX pacnpeneacHui

11

[IpakTnueckas padota c
UCTIOJIb30BAHUEM JJICKTPOHHBIX TaOIUI]

12

[Tpumepsl HEMPEPHIBHBIX CAy4alHBIX
BeNUYMH. OYHKINA IJIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacripesneeHue.
[Ipumeps! 3a71a4, NPUBOISAIINX K
MO0Ka3aTeJIbHOMY U K HOPMaJIbHOMY
pacnpeeneHusm

14

(DYHKI_[I/IH IUVIOTHOCTH BEPOATHOCTHU
IIOKa3aTCJIbHOT'O PaCIIPCACICHUA

15

(DYHKI_[I/IH IUVIOTHOCTH BEPOATHOCTHU
HOPMAJIBHOT'O PaClIpCACIICHUA

16

ITocnenoBaTenbHOCTD OAUHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep




3a7a4M, IPUBOISALIEH K pPaCIPEACIICHUIO
Ilyaccona

[IpakTuyeckas pabora c

17 HCII0JIb30BAHNUEM JIEKTPOHHBIX TAOJINLL

18 KoBapuarnus aByxX Cily4aiiHbIX BEJIUYMH.
Koadpunuent xoppensauuu

19 CoBMecTHBIE HA0IOIEHUS ABYX
BEJIMYMH

20 Br16opounslif koahduueHT
KOppemsIun

21 Paznuune mex 1y TMHEHHOM CBSI3BIO U
MIPUYUHHO-CIIEICTBEHHOM CBS3BIO

22 Jluneiinas perpeccus

93 [IpakTuueckas padoTa ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]
[IpencraBneHue AaHHBIX ¢ TOMOILBIO

24 Ta0JIMI] ¥ TUarpaMm, OrucaTeIbHas
CTaTUCTHKA

o5 OmnbITh C paBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

26 Beruucnenue BeposTHOCTEH COOBITUH C
pUMeHeHneM (hopMyI
Brruucnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHHEM I'papHUeCKUX METOOB:

KOOpJMHATHas IpsiMasi, IEPEBO,
auarpamma Jitnepa




28 CrnyuaiiHble BEJIMYUHBI U
pacripeneeHus

29 MaremaTruyecKoe 0KUAaHUE CITy4alHON

BCINYNHBI

30 MaremaTruyecKoe 0)KUAaHUE CITy4aliHON

BCINYNHBI

31 KonTponsnas pabora: "BeposTHOCTh U

cTaTucTuka'

Brruncnenue BeposiTHOCTEN COOBITHI C
32 npuMeHeHreM Gopmyi u rpaduyecKux
METO/IOB

Brruncnenue BeposiTHOCTEN COOBITHI C
33 MpUMEHEHHEM (OPMYIT U TPaPUIECKUX
METO/IOB

Cny4aliHble BEJIMYUHBI U
34 pacmpenenenus. MareMaTuueckoe
0KUJAHUE CIyYailHOW BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHO NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
OnepupoBaTh MNOHATHSAMM: CpelHee apupMeTHYecKoe, MeJIuaHa,
6.2 HauOoJbIllee, HAMMEHBIIEE 3HAYCHHE, pa3Max MacCHBa YHCIOBBIX
TTAHHBIX
OnepupoBaTh MNOHATUAMHU: CIyYalHBIA OSKCIEPUMEHT (ONBIT) U
CIyJaiiHOe COOBITHE, AJIEMEHTapHOE COOBITHE (DIEeMEHTapHBIA HCXOJ)
6.3 CIy9alflHOTO  ONbITa; HAXOAWTh BEPOSATHOCTH B  OMNBITaX C
PAaBHOBO3MOKHBIMU CITy4alHBIMU COOBITHSIMHU, HAXOJUTh U CPAaBHUBATH
BEPOSITHOCTH COOBITHI B M3y4EHHBIX CITy4allHBIX 3KCIIEPUMEHTAaX
Haxomute u dopMmynmupoBath COOBITHS: TepeceUyeHHe U OOBEIMHEHUE
6.4 JAHHBIX COOBITHUH, COOBITHE, TPOTHUBOIIOJIOKHOE ITAaHHOMY COOBITHIO;
' MOJK30BAThCS  aUarpaMmamMu  Jiiepa W QOpMysIold  CIIOKEHUS
BEPOSITHOCTEH MpH pelIeHUH 3a1a4
OnepupoBaTb TOHATHUSAMHU: YCIOBHAs BEPOSITHOCTh, HE3aBHUCHMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOUIBIO MPaBUIA YMHOXKEHHUS, C
MOMOIIBIO JepeBa CIy4altHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMU: UCTIbITAHUE, HE3aBUCUMBbIE HCTIBITAHUS, CEPHS
6.7 UCTIBITAHUH, YCTIeX U HeyJaua; HaXOUTh BEPOATHOCTH COOBITHI B cCEpUU
' HE3aBHCHUMBIX HCIBITAaHUI JI0 MEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHII B cepuu UCTIBITaHUN bepHymnu
6.8 OnepupoBaTh TOHATUSMU: CIy4ailHas BeJIMYWHA, pacCIpeecHHe
' BEPOSITHOCTEMH, AUarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA




CpaBHHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIydalHOW  BEJIMYMHBIIIO

>1 pacIpeielIeHUI0 WU C IOMOILBIO JUarpaMM
OHepI/IpOBaTB MMOHATUCM MATCMATHUYCCKOI'0 OXHWAaHWdA, IPHUBOJIUTDH
5.9 OpUMEpbl  TOTO, Kak TMPHUMEHSETCS MaTeMaTH4ecKOe OXKHJaHHEe
' CJIy‘{af/'IHOI\/JI BCIWYMWHBI, HaAXOAUTh MATEMATUUYCCKOC OXKHWIAaHUC IIO0
JAHHOMY pacIlpe/IeIIeHUI0
5.3 Nmets npencTaBieHne o 3aK0HE OOJIBIINX YHCEN
5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PACIpPECIICHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpenacraBnenne JaHHBIX C TOMOIIBIO Tabmuir wu  auarpamm. CpenHee
apudmeTnueckoe, MeAWaHa, HAWOOJBIICE W HAWMEHBINEe 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAHJIAPTHOE OTKIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyyaiiHble SKCIEPUMEHTHI (OMBITBI) W CiIydalHbIE COOBITHS. OJIeMEHTapHbIE
cobObIThs (HMcxonbl). BepostHOCTh cimydaiiHOTO cOOBITHSA. BaM30CTh YaCTOTHIM
BEPOSITHOCTH cOObITHH. CiydaliHble OTBITHI C PABHOBO3MOYKHBIMU 3JI€MEHTAPHBIMU
coObiTusiMH.  BeposiTHocTH  coObITMH B ONBITAXC ~ PaBHOBO3MOXKHBIMU
AJIeMEHTAPHBIMH COOBITUSIMHU

6.3

Omneparuun  HajJ COOBITHSMHU: TIEpeceUYeHHe, OOBETUHEHWEe, MPOTHUBOIIOJIOKHBIE
coObITus. Inarpammsl Diinepa. @opmyiia ClIoXKeHHUs BEpOSTHOCTEN

6.4

VYcnoBHass BEpPOSTHOCTh. YMHOXKEHHUE BeposiTHOCTEW. JlepeBo  ciaydailHOTO
skcriepuMenTa. @opmyrna mosHoM BeposiTHOCTH. HezaBucnuMbie coObITHS

6.5

KombOunatoprnoe mnpaBuno ymHoOkeHHs. IlepectanoBku u daktopuan. Ywucio
couerannii. TpeyronpHuK [Tackans. @opmyna bunoma HeroToHa

6.6

bunapHbIii CcayJaiiHBIM ONBIT (WUCTBITAaHWE), YCIeX M Heymada. HeszaBucumblie
ucneiTanug. Cepus HE3aBUCHUMBIX HCIBITAaHMNA 110 mepBoro ycrmexa. Cepus
HEe3aBUCHUMBIX UCTIbITaHul bepHyin

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposaTHocTeil. JluarpamMmma pacupenesieHus.
[Ipumeps! pacnipenienieHnii, B TOM YHCIie TeOMETPUIeCKoen OMHOMUATILHOE

11 KIIACC

Kox

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

TeOpI/IH BepOHTHOCTCﬁ U CTaTUCTHKA

5.1

HucnoBble XapaKTEPUCTUKHU CIYYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OXUAAHUE,
JUCIIEPCHS u CTaHJIapTHOE OTKJIOHEHHE. ITpumepsl MIPUMEHEHUS
MaTEeMaTHUYECKOTO OXKHJIaHMS, B TOM YHCJIE B 3aJayaxX M3 MOBCEIHEBHOM >KM3HH.
Matematuueckoe oxunanue OWHApHOU CclydailHOM BemMYMHBL. MaTemaTuueckoe
OXKHUJAHUE CYMMBI CIIy4YalHBIX BEIWYMH. MaremMarnuueckoe OXUIAHUE U
JUCTIEPCUS TEOMETPUUYECKOTO U OMHOMHUATIBHOTO pacipeaeeHuit




3akoH OOJBIIMX YKCEN M €r0 pojib B HayKe, Mpupoze 1 obmiectBe. Boibopounsrit

5.2

METOJI UCCIIEJOBAHUN

IIpuMepsl HeNpepeIBHBIX CIIy4alHBIX BelnWYMH. [IOHATHE O IUIOTHOCTH
5.3 pacrpenesnieHus. 3ajadyd, MNPUBOAALIME K HOPMAalIbHOMY paclpeieIeHHUIO.

[ToHsiTHE O HOPMAJILHOM paCIIpe/IeICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MerogamMu JOKa3aTeNbCTB, AITOPUTMAMH DEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBATH U ONEPUPOBATh MOHATUSMU: ONPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEICTBHE, CBOICTBO, MpPHU3HAK, J0KA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyITUPOBKHY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJIOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ
MaTeMaTU4YECKOU HUHAYKIUW, ITPOBOAUTE JOKA3aTCIbHBIC PACCYXKICHUS
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXKECTBO, OTEpAIMU HaJl MHOKECTBAMH, YMEHHUE HCIIOJIbh30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar il ONHCaHUs  peajbHbBIX
MIPOIIECCOB | SIBICHUH ¥ MPH PEIICHUH 33734, B TOM YHCJE U3 JAPYTHX
y4eOHBIX TIPEJMETOB; YMEHHE OIEPUPOBATh MOHATUAMU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]1aBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune OIICpUPOBATH NOHATHUAMU: HATYyPaAJIbHOC YHUCIO, HEI0€ YUCIIO,
CTCIICHb C IMCJIBbIM IIOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, JIOFapI/I(bM qucia, CHHYC, KOCHMHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJId, OCTATOK IIO MOJAYJII0, palMOHAJIBHOC YHCIIO,
HUppanuoHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; YMCHHUC HCIIOJIb30BATh
IMPU3HAKU AOCIIUMMOCTH, HaMEHbBIINH O6H.[I/II71 JACITUTCIIb U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3aJa4; 3HAKOMCTBO
C Ppas3iIMYHbIMU TMO3UHUOHHBIMH CUCTECMaMU CUHCIICHUA; YMCHHC

BBHINIOJIHATh BBHIUMCJICHUE 3HAYCHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/II\/'I (¢{0)




CTETIEHSIMH U JorapudmamMu, mpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATh MOHATUSIMU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi ~ MPOTPECCUsi,  IeoOMeTpUYecKas  MPOTrpPeccHs,
0eCKOHEYHO YOBIBAIOIIasi TeOMETpPHYECKas NpPOTPeccusi; yMEHHe
3a/aBaTh  IOCJEN0BAaTENbHOCTH, B TOM 4YHCIE C  IOMOUIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, (opMa 3alucu KOMIUIEKCHBIX YHCEN
(reoMeTpuyecKkas, TPUTOHOMETpUUYECKass M aireOpandeckasi); yMeTb
MIPOU3BOJIUTE apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMHM YHCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 wu 3X3, onpenennuTesns

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHITUSMU: PALlMOHAIbHBIE, UPpPALOHATIbHBIE,
MoKa3aTeabHble, CTENIEHHBIE, JOTapu(pMUIecKie, TPUTOHOMETPUYECKUE
yYpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbI; YMEHHE OIEepUPOBATH
MOHATHSAMU: TOKJECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHue, YypaBHEHNE,
HEpaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTh
yYpaBHEHUMN, HEPABEHCTB U CHUCTEM; yMEHHUE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C [apaMeTpoM; IPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEHICHUS MaTeMaTHYEeCKHX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTh (DYyHKIMH,
HNEePUOMYHOCTb (PYHKIMH, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
(GyHKLUH, SKCTpeMYM (YHKIMH, HauOoJIblIee U HAUMEHbIIIee 3HAaUEHUS
(GyHKUMU Ha TNPOMEXKYTKE, HeNpepblBHAas (YHKIMSA, ACUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoOMEeTpUYEcKUil U (PU3MUECKHI CMBICI TPOU3BOAHOM, TepBOOOpa3Has,
ONpeNeNEHHBI HMHTErpal; yMEHHE HaxOJUTh acCUMITOTHI rpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIMM (YHKIUI, HAXOUTh ypaBHEHUE KacaTeJIbHOU
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTapHBIX

(I)YHKHHﬁ; YMCEHUC HUCIOJb30BaTh MNPOU3BOAHYHO [JId HCCICIOBAHUA




(GyHKIMH, HAXOAUTH HANOOJBIINE U HAUMEHBIINE 3HAYCHUS (PYHKIHI;
CTpPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTHYeCKOTO  aHaju3a; MPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPHUKIAAHBIX, B TOM 4YHCIE
COLIMANBHO-OKOHOMUYECKUX ¥  (PU3MUECKMX 3ajadax; HaXOJUTh
wiomaan u o0BEMBI (GUTYp C TOMOILIBI0 HMHTErpayia; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJICIHMPOBAHUS  C  TIOMOIIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk ¢GyHKIMHM, oOpaTHas
(GyHKIMSA, KOMIO3ULKA (QYHKUUH, JTUHEHHas (QyHKUMS, KBaJpaTUyHas
GyHKIMS, — paluMOHAIbHAas  QyHKIuS, CTeNeHHas  (QYHKUUS,
TPUrOHOMETpUUECKHe (YHKIHH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3YyYEHHBIX (YHKIUH, BBINOJHATH MpeoOpa3oBaHus
rpadukoB GyHKIUH, UCIIOJIB30BATh TpadUKU A U3yYEHUS MPOIIECCOB
U 3aBUCHMOCTEH, NP PELICHNUN 3a/1a4 U3 APYrHX y4eOHBIX IPEIMETOB
U 3aJad U3 pealbHOM >KM3HM; BbIpaxaTb (popMyraamMH 3aBUCHUMOCTH
MEX/ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IrpaMKH (GYHKLIUHN A1
pelleHUs] ypaBHEHUWI, HEpPaBeHCTB W 3aJjad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAMHATHOMW TUIOCKOCTH MHOXKECTBA pEIICHUMN

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJda4W Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IIPOLCHTHI, A0JK U 4YaCTHU, HA ABHUKCHUC, pa60Ty, CTOMMOCTB TOBApPOB U
yCiyr, HaJloru, 3aaa4yu U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEeMEHHBIMH (bl/IHchaMI/I); COCTABJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPaBCHCTBA MW HX CHUCTEMbI IO YCIOBHUI 3aJadH, HCCICAO0BATH
INOJIYYCHHOC PCHICHUE U OLCHHUBATH HpaB,HOHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATb PCAJIBHBIC CUTYAllUUM HaA S3BIKC MATCMATUKU,
COCTAaBJISAATh BBIPAKCHUS, YPAaBHCHUS, HCPABCHCTBA U HX CHUCTCMBI I10
YCJIOBHIO 3agaydu, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpUpOBaATH IHNOHATHAMMN cpeaHee apHQ)MeTqucxoe,

MEIHaHa, HanOOJIbIlIee U HaMMEHBIIIEE 3HA4YCHHA, pa3dMax, JUCIICPCHUs,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOIO HA00OPa; yMEHHUE H3BICKATh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
ararpammax, rpaukax, OTpakaroulyro CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUHM; MpPEACTaBIATh HH(POpPMALMIO C IOMOLIBIO TaOIHUL U
yarpamM; HCCII€[JoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METOJOB W DIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BAHMEM TI'paUUYECcCKUX METOJIOB; NMPUMEHSTh
(GbopMyIbl CIIOKEHHUS U YMHOXEHHsI BEpOSITHOCTEH, (GopMyily MOJHOM
BeposATHOCTH, Gopmyny beprymmm, xomOuHaTOpHbIE (GaKTBl W
(opMyIbl; OLIEHMBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; yMeHHE
OTIepUpOBaTh TMOHATUSAMU: CiydyallHas BEJIMYMHA, pachpeieeHue
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHUE CIy4ailHOM BeNWYMHBI, (QYHKIMM paclpenesieHus u
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTe€IbHOTO W HOPMAJIBHOIO
pacnpeneneHnii; yMEHUE  HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHAMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHUN; YMEHHE
OPUBOJIUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
OPUPOJIHBIX M OOUIECTBEHHBIX SIBJICHUSX; YMEHHE OIEPHUPOBATH
NOHATUSAMU: COYETAHUE, MEPECTAHOBKA, YHUCIO COYETAHWW, YHUCIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHHEe MPUMEHSATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs ISl PEIIeHUs 3a7ay; OLEHUBATh BEPOSTHOCTU
pealbHbIX  COOBITHI; COCTaBJISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIPaHHBIN yroJ, TPEXTPaHHBIM yroJ, CKpELIUBAIOIIMUECs IpsMBbIE,
NapauIeIbHOCTh U MEPIEHANKYISPHOCTD NMPSMBIX U TUIOCKOCTEH, YTOJ
MEXY NPAMBIMH, YTOJ MEXIY NPSIMOW M IIOCKOCTBIO, YrOJl MEXIY

TIOCKOCTAMMU, PAaCCTOAHUC OT TOYKH JO IIJIOCKOCTH, PACCTOAHUC MCIKIAY




NPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSAMH; YMEHUE HCIIOJIb30BATh
NpU peIIeHUH 33734 HM3y4eHHbIE (aKTBl U TEOPEMbI IUIAHUMETPUU;
YMEHHE OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIHA C IOMOIIBI0 T€OMETPUYECKUX IOHATUNA M

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3aJa4r
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YMeHue onepupoBath MOHATHIMU: IUIOMAAb GUTYPBI, 00BEM (UTYPHI,
MHOI'OIrpaHHHUK, HpaBHJIBHI:IfI MHOI'OIrpaHHUK, CCHCHNEC MHOIOIrpaHHUKaA,
KyO, Tapajulelienure]1, Mpu3Ma, Mupamuaa, Qurypa U TOBEPXHOCTH
BpallleHus, WINHIP, KOHYC, map, cdepa, miomanb chepsl, TIoMaas
MOBEPXHOCTH MHUPAMUJIBI, MPU3MBI, KOHyca, LUIMHIpa, 00BEM KyOa,
NPSAAMOYIOJIBHOTO MNapajuleenuiena, ITupaMuabl, Tpu3Mel, LAIUHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CCUCHUS KOHYCa M IMIIMHPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi ceppl, OWIMHIpPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa, 1300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U TOBEPXHOCTH
BpallleHHUs, WX CCUCHHS, B TOM YHCJIE C TOMOIIBIO 3JICKTPOHHBIX
CPEACTB; YMEHHE TIPUMEHITh CBOWCTBA T'€OMETPHYECKUX QHTYD,
CaMOCTOSTENIEHO (OPMYIIMPOBATH OTPEACICHUST H3ydaeMbIX (QUryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBAX M TPU3HAKAX T'€OMETPUYCCKHX
¢uryp, 0OOCHOBBIBATH WJIM ONPOBEPraTh WX, YMEHHE MPOBOJUTH
KiaccupuKanuo (GUryp 10 pasIMyHbIM TPU3HAKAM, BBITIOJIHATh

HCO6XOI[I/IMBIG AOIIOJTHUTEIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaTh TOHATUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MONOOHBIE (GUTYpBI; YMEHHE
pacrio3HaBaTh paBHBIC M MMOJ0OHBIC (PUTYpPBI, B TOM YHCIIC B IPUPOJE,
UCKYCCTBE, apXUTECKTYpPE; MCIOJIb30BATh T€OMETPHUCCKHE OTHOIICHUS
NpU PEIICHUU 3aJlad; HAXOJUTh T'€OMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroi, IUIomaas, 00bEM) MPHU pElIeHWH 3aJad U3 JPYTUx y4eOHBIX
OpeIMeToB M W3 peallbHOM  KU3HH; yMEHHE  BBIUUCIATH
reOMEeTpPUYECKUEe BEUYHMHBI (IIMHA, YroJl, TJIOHaab, 00bEM, TUIOIIAIL
MOBEPXHOCTH), HCIOJB3Ysl HU3y4eHHBIE (OPMYIBI M METOJIbI, B TOM
YHCIie: TUIOMIAlb MOBEPXHOCTH MHPAMHU/IBI, TIPU3MBI, KOHYCA, [IUIHUH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJLHOTO Napaiesenunena,




NApaMUIbl, MPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHe 00bEMOB MOJOOHBIX (PUTYP

12

Ymenue OIICpUPOBATH TIOHATUSMMU: MpsAMOYTOJIbHas cucrema
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPA HAa YMCJIO, PA3JIOKCHUE BCKTOpPA IIO
6a3ncy, CKaJIIpHOC TIPOU3BCACHHUEC, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BeKTOpHLIﬁ n
KOOpI[HHaTHBIﬁ MCTOA JIs1 PCIICHHA T'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB
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YMmenue BbIOMpaTh MNOAXOAAIIMNA METOJN JUIs pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKH B W3Y4EHUU IPUPOJIHBIX H
OOILIECTBEHHBIX IMPOLIECCOB M  SIBJIEHUI; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE IPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHMCKOM M MHUPOBOU

MaTeMaTHYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucra v BBIYKCICHHS

11 HarypanbeHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TMPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHOUECKUE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. HevictBus c
' aprupMETUYECKUMH KOPHSIMU HATYypPAJIbHOW CTETICHU

14 Crenenp ¢ 1menbiM nokazatesneM. CTeneHb C PAlMOHAIBHBIM IOKa3aTeIeM.
- CBolicTBa CTEIEHU

15 CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(MEeTHYEeCKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. IlpuOmxk€HHble BBIYMCICHUS, NMpaBWIa OKPYIJICHUS, MPHUKUAKA U
OLICHKA Pe3yJIbTaTa BBIUNCICHUN

1.8 [IpeobpazoBaHue BeIpaKEHU

1.9 KomiuiekcHbie yncia
2 VYpaBHEHHUS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu

2.11 Martpuia cucTeMbl JIMHEWHBIX ypaBHEHUU. OnpeaenuTenb MaTpULbl




QyHKIMH U TpapuKH

Oynkius, cnocodsl 3amanua Gyaknun. ['paduk Gynkumuu. B3anmuo oOpaTHbIe

31 ¢bynkuuu. Yérneie n Heuétneie Gpynkuuu. [leproamueckue GpyHKumum
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWH ¢(yHkumu. Hymm ¢yHkomm.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Makcumymbl 1 MUHUMYMBI (yHKIuU. HawnOosipliee W HamMeHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas (pyHKIHS ¢ HaTypaJlbHBIM U LI€TBIM TokazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢GyHKuud. CBoiicTBa (GYHKIHM,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
338 Apudmernueckas U reomeTrpuueckas mnporpeccu. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTematuyeckoro ananusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONM K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIEr0 M HAaMMEHBIIEro 3HaueHHUs! (PyHKLUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BepositHOCTH
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MTPOCTPAHCTBE




7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






