PABOYAS ITPOTPAMMA

y4yeOHOro npeaMerta «BeposiTHOCTh M CTATHCTHKA. YTJIy0J1e HHbIH YPOBEHb)»

it ooydarormmxest 10-11 kmaccos



NNOACHUTEJIbBHAS 3AIIMCKA

VueOHbIl Kypc «BeposATHOCTP M CTAaTMCTUKA» YIIYOJIEHHOIO YPOBHS — SBISETCA
IPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO Y4eOHOTO Kypca yrinyOlnEHHOIO YpOBHS Ha ypOBHE
cpeaHero ooOmero oOpa3zoBaHHMs. Y4yeOHBIM Kypc mpefaHa3HayeH [uis (QOpMHUpPOBAHUS Y
0o0yJaromxcs CTaTUCTUYECKOM KYJIbTYpbl M IOHMMaHHUS pOJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA JJIsl U3Yy4EeHUS CIydalfHbIX COOBITHI, BEITMYHUH U IPOLIECCOB.
Ilpyn u3ydeHnu Kypca 0OOTal@IOTCS IPEACTABICHHUS OOYyJaIONMXCS O METOJax MCCIIEAO0BaHUs
M3MEHUYMBOIO MHpA, pPa3BUBAETCA MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX
METO/I0B TO3HAHMUSI KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4yHOIro
MHUPOBO33PEHHUSL.

Copnepxanue y4eOHOro Kypca HampaBJIEHO Ha 3aKpelieHHue 3HaHHH, MOIydeHHBIX MpU
M3Yy4EHUHU Kypca Ha YpOBHE OCHOBHOIO 001ero o0pa3oBaHus, U Ha pa3BUTHE MPEACTABIECHUN O
CIlyJailHbIX BEJIMYMHAX U B3aHMMOCBS3SIX MEX/Yy HUMHM Ha BaXKHBIX IIPUMEPAX, CIOKETBI KOTOPBIX
MOYEPITHYTHl U3 OKpYXKarolero Mupa. B pesynbrate y oOydaronmxcsi 10JKHO ¢(HOPMUPOBATHCS
NpeACTaBJIeHUEe O HauboJjiee YIOTPEOUTENbHBIX W OOMMX MAaTeMaTUYeCKUX MOJIENsX,
UCIOJB3YeMBbIX JUI ONMCAHUS AHTPONOMETPUUYECKUX M  JAeMorpauyecKkuX BeIMYUH,
NOIPEIIHOCTEH B  pa3IMuHble poJa M3MEPEHUsX, JUIMTEIbHOCTH O€30TKa3HOW paboThl
TEXHUYECKHX YCTPOMCTB, XapaKTEpPUCTUK MAacCOBBIX SIBJIEHMH M TIPOIECCOB B OOIIECTBE.
VYueOHbIl Kypc sBisieTcs 0a30i Uil OCBOEHHS BEpPOATHOCTHO-CTAaTHUCTUYECKUX METOJIOB,
HEO0OXO/IMMBIX CIIEHMAIMCTAaM HE TOJIBKO MHYKEHEPHBIX CIELUAIbHOCTEHN, HO TAKKE COLIMAIBHBIX
U TICUXOJIOTMYECKHX, MOCKOJbKY COBPEMEHHBbIE OOILECTBEHHBIC HAYKd B 3HAUUTEIILHOW Mepe
UCIIONB3YIOT ammapar aHainu3a OonblmX JaHHbIX. lleHTpanbHyl0o 4YacTeh y4eOHOro Kypca
3aHUMaeT OOCYXJEeHHE 3aKoHa OONBIMX Yucel — (PyHIAMEHTAIBHOTO 3aKOHA TPUPOIbI,
MMEIOILEr0 MaTeMaTHYecKylo (hopMalln3aluio.

B cooTBeTcTBMUM C yKa3aHHBIMU LIETISIMH B CTPYKType ydeOHoro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BBIJICJIEHBl OCHOBHBIE COJIEpXKATENbHbIE JMHHUU:
«Cry4alinble COOBITUS M BEPOSITHOCTU» U «CiTydaiiHble BETMYUHBI U 3aKOH OOJIBILIMX YHCEI.

[ToMMMO OCHOBHBIX JMHHMH B y4eOHBIH KypC BKIIOYEHBI 3JIEMEHTHI TeOpuu TIpadoB U
TEOPUH MHOXKECTB, HEOOXOIUMBIE ISl TOJIHOLIEHHOTO OCBOEGHHUSI MaTeprasia JaHHOIo y4eOHOro
Kypca M CMEXHBIX MAaTeMaTHYECKUX YU€OHBIX KypCOB.

Conepxxanne nuHuu «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXKUT OCHOBOH ISt
dopMupoBaHUs MPEACTABICHUN O paCHpPElNeIEHUH BEPOSITHOCTEM MeXay 3HAuYEeHUSIMU
CIlydallHbIX BEIMYMH. BakHyl0 yacTh B 3TOHM COZIEp)KaTeNbHOW JIMHUM 3aHUMAeT H3yuyeHue
FreOMETPUUYECKOT0 M OMHOMHAIBHOIO DPACIPENEICHUH M 3HAKOMCTBO C MX HENPEPbIBHBIMU
aHaJIoraMy — I10Ka3aTeIbHBIM U HOPMAJIBHBIM PaclpeieIeHUSIMM.

Tembl, CBA3aHHBIE C HENPEPBIBHBIMU CIy4allHBIMM BEIMYMHAMHU M paclpeleseHUsIMH,
aKIIEHTUPYIOT BHHUMaHHE OOYYalOIMXCS Ha ONUCAHUM W M3YyYEHHUM CIIydallHbIX SIBJICHUN C
IOMOIIBIO HenpepbelBHBIX (yHKUMH. OCHOBHOE BHHMMAaHME YIENSeTCs IOKa3aTeNbHOMY U
HOPMaJbHOMY PacHpeleICHUSIM.

B y4eOHOM Kypce mnpemycMaTpuBaeTcs O3HAKOMMUTEIbHOE M3YUYEHUE CBS3M MEXIY
CJlydallHBIMM BEJIMYMHAMHU U OIHMCAHHME 3TOM CBSA3U C MOMOLIBIO KO3(pUIIMEHTa KOppessauu U
€ro BBIOOPOYHOTO aHAJIOTa. OTH DIIEMEHTHl COJCpPKAHUS Pa3BUBAIOT TeMmy «/luarpammbl
paccerMBaHUS», HM3YyYEHHYIO Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs, U BO MHOIOM
ONUPAIOTCS HAa CBEJICHUS U3 KypCOB areOpbl U T€OMETPUH.



Em¢ oauu syeMeHT cojiep)kaHus, KOTOPBIH MpeiaraeTcss Ha 03HAKOMUTEIbHOM YPOBHE —
MOCJIeIOBATEIbHOCTh CIY4aifHBIX HE3aBUCHUMBIX COOBITHI, HACTYMAIOIMX B €IUHUIY BPEMEHHU.
O3HakOMJICHHE C paCIpelCICHHEM BEPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUHA HOCHUT
Pa3BUBAIOIMI XapakTep W SBISETCS aKTyalbHBIM IS OyIylmmMX aOUTYpHEHTOB, MOCTYHAIOMIMX
Ha Yy4yeOHBIE CHEIUaTbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, TICHXOJIOTUEH W
yIpaBIICHUEM.

Ha wusydenmne ydyeOHOro kypca «BepoOsSTHOCTh M CTaTHCTHKAa» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTCcsl 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11 kiacce — 34 gaca (1 yac B

HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

I'pad, cBssHbIM Tpad, myru B rpade: nukibl U nenu. CreneHs (BaJICHTHOCTh) BEPILMHBI.
I'padbr HA TOCcKOCTH. JlepeBhsi.

CrnyuaifHple 3KCIIEPUMEHTHI (OMBITHI) U CIy4dailHbIe COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxompr). BeposTHOCTH ciydaiiHOTO COOBITHS. BiIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHHA.
CityqaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HaJ COOBITUSIMU: MepecedeHrne, 00beJMHEHNE, TPOTUBOMOIIOXKHBIE COOBITHSI.
Juarpammsl Diiniepa. @opMyia CII0XKEHHS BEPOSTHOCTEH.

YcioBHAsA BEPOATHOCTb. YMHOXKEHUE BEPOATHOCTEN. [epeBO CllydailHOrO SKCIIEPUMEHTA.
®dopwmyna nosHoM BepositHocTu. Dopmyna baiteca. HezaBucumbie coObITHS.

bunapHbI cilydaiiHBIM ONBIT (MCHIBITAHUE), YCIIEX U Heynada. HezaBucuMble MCTIBITAHUS.
Cepus He3aBUCHUMBIX HUCIBITAaHUN 10 TmepBoro ycmexa. [lepecraHoBku u dakropuan. Yucno
couetanuil. TpeyronbHuk Ilackans. @opmyna 6mHoma HetoToHa.

Cepust He3aBUCHMBIX uHcHbITaHUW bepHymnu. CrydailHblii BBIOOP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaiinas BenuunHa. Pacnpenenenue BeposiTHOcTeil. Jmarpamma pacnpeneneHus.
Onepauuu HaJa clydaldHbIMA BelMYMHAMU. buHapHas ciydailHas BenuuyuHa. [Ipumepsi
pacripesienieHnii, B TOM 4HCJie TeOMETPUYECKOe 1 OMHOMHUAIBHOE.

CoBMecTHOE paclpefiefieHue [BYX ClydallHbIX BeNMuYMH. HesaBucuMble cilydaiiHble
BeMYMHbl.MaremaTHieckoe OKMJaHUE CiydailHON BenuuuHbl (pacnpeneneHus). [Ipumepst
IPUMEHEHUsSI MaTeMaTU4eCKOro OKMJaHus (CTpaxoBaHue, JoTepes). Maremarudeckoe
OXHJaHUE OMHAPHOW CIy4aifHON BeNMMYMHBI. MaTeMaTHudecKoe OKHIAAHWUE CYMMBI CITyJaifHBIX
BEJIMYMH. MareMaTH4ecKoe 0)KHM/IaHUE TEOMETPUUYECKOTO U OMHOMHAJIBHOTO pacipeIesIeHUi.

Jucnepcusi U CcTaHAApTHOE OTKIOHEHHE CIy4allHOW BETWYHHBI (pacmpeneneHust).
Hucnepcusi OMHApHOW CIy4ailHOM BETWYMHBI. MaTeMaTHYEeCKoe OXKHUJAaHWE MPOU3BEACHUS U
JUCIIEPCHS] CYMMBI HE3aBUCHMBIX CIIydaliHBIX BEIUYMH. /{ucnepcus U cTaHJapTHOE OTKIOHEHHE
OMHOMMAIIBHOTO pachpeneneHus. Jlucnepcus U CTaHAAPTHOE OTKIOHEHHWE TeOMETPUUYECKOTro
pacrpezneieHusl.

11 KJIACC

HepaBenctBo YeOwimEBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akoH OoibImx
yucen. BbeiOopouHblii MeTon uccienoBaHui. BreiOopounHbie xapakTtepucTHkU. OleHUBaHHE
BEPOSATHOCTH COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MpocTeHIMX THIIOTE3 ¢ TTOMOIIBIO
M3yYEHHBIX paclpeieICHUN.

HenpepsiBHble ciydalinble Benu4uHbL. [IpuMepbl. DyHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpelelieHHMe W €ro CBOMCTBA. 3ajaud, NPUBOAALME K
MOKa3aTeJIbHOMY pAaclpeieieHuI0. 3aaaud, NPUBOLME K HOPMAIbHOMY pacHpeieieHHUIO.
OYHKUMS TUIOTHOCTH BEPOATHOCTH I10KAa3aTENbHOIO pacnpeieneHus, (QyHKIHS MIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacnpezneneHus. OyHKUUA NIOTHOCTM M CBOKMCTBA HOPMAJIBHOTO
pacnpeneneHusl.

[TocenoBaTenbHOCT, OAMHOYHBIX HE3aBUCHMBIX COOBITMM. 3agauyu, NpUBOLME K
pacupenenenuto [lyaccona.



KoBapuanuss 1Byx ciydaiiHbiXx BenuduH. KospuuumeHT nMHEHHOW KOPPETSAIUH.
CoBMecTHBIC HAOIONCHUSI ABYX BEIMYUH. BeIOOpOUHBIi KO3(ppuIIneHT Koppensiuu. Paznmane
MEXy JIMHEHMHOW CBS3bI0 W MPUUYMHHO-CIEACTBEHHOM CB3bl0. JIMHENHas perpeccus, METo[
HaUMEHBIIMX KBaJPATOB.



INTAHUPY EM BIE PE3YJIbTATBI OCBOEHUAA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:k1aHCKOT0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh  TPAKIAHCKOM  MMO3UIUK  OOydaroumerocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCHUUMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYyHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SIBICHHH, MIpOLELyp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI M JAPYroe), yMEHHWE B3aMMOJICHCTBOBATh C COIIMAIbHBIMU WHCTHUTYTAMHU B
COOTBETCTBUHM C UX (DYHKIHSIMH U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

c(OpMHUPOBAHHOCTh POCCUICKON TPAXKAAHCKON HJIEHTUYHOCTHU, YBAXKEHU S K NPOLIOMY U
HACTOSIIIEMY POCCHUMCKOM MAaT€MaTWKH, [IEHHOCTHOE OTHOIIEHHE K JOCTHUIKEHHSM POCCUUCKUX
MaT€MaTUKOB U POCCUMCKOM MAaT€MATHYECKON WIKOJIbI, MCIOJIB30BAHUE ATUX JOCTHXKEHUMN B
JIpYruX HayKax, TEXHOJOTHX, cepax SKOHOMMKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEW  POCCHICKOrO  Hapoja, CGOPMUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHUS, ITUYECKOIO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUW HAayKd U JIEATEIbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYMUBOTO OYIIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOILIEHHME K  MHUpPY, BKIOYas  3CTETUKY  MaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPACCY)KICHUH, BOCIPHUMYHUBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3uyeckoro BocnuTAHMUA:

c(hopMUPOBAHHOCTH YMEHUS MIPUMEHSITh MaTEMaTHUECKUE 3HAHUSI B MHTEPECcax 37J0POBOTO
u Oe3omacHOro o0Opasa XHU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3A0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OT/AbIXa, peryispHas (u3nyeckas akTUBHOCTD),
¢u3HYecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIBHON IEATCILHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTh K TPY/y, OCO3HAaHUE LIEHHOCTH TPYAOIIOOUsS, HHTEPEC K PA3TUYHBIM cdepam
npodeccuoHanbHON NEATETbHOCTH, CBSI3AHHBIM C MAaTEMATHKOW M €€ MPHIIOKEHHUSMH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymel mpodeccun | PeaM30BbIBATH COOCTBEHHBIC
JKU3HCHHBIC TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEILICHUH
MPAKTUYECKUX 3aJ1a4 MAaTEeMAaTU4YE€CKON HaIpaBJIEHHOCTH;

7) 3K0JI0TrH4€ CKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTDh  DKOJOTHYECKOW KYIbTYphl, TOHUMAaHWE BIUSIHUSA COIHMAIBHO-
SKOHOMMYECKMX MPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOW CpEelbl, OCO3HAHUE
mo0aNnbHOrO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpUEHTaluuss Ha HpUMEHEHue
MaTEeMaTUUYECKUX 3HAHUU JJIsl PEICHHs 3a1a4 B 00JacTH OKPYXKAIOIIeH Cpelibl, TJIaHUPOBAHUE
MIOCTYNKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH JUIsl OKPYKAOILEH Cpeibl;

8) HeHHOCTH HAYYHOTI'0 TO3HAHMA:



COPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOH NMpPAaKTHKU, MOHMMAaHHE MAaTEeMaTHYeCKOW HAyKHU Kak cqepsbl
YEJIOBEUECKOM JEATEIBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISl Pa3BUTHSI ITUBHIIU3AINH,
OBJIAJICHHE SI3IKOM MAaTEMAaTUKUA M MaTeMaTHUYECKOH KyIbTYpOi Kak CpeJCTBOM MO3HAHHS MUPA,
TOTOBHOCTb OCYILECTBJIATh MPOEKTHYIO U HCCIIEOBATENBCKYIO JEATEIbHOCTh HHANBUIYATBHO U

B IpynIe.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE AeCTBUS

Ba3oBble jornyeckue JaeicTBUs:

BBISBIIATh W XapaKTepu30BaTh CYIIECTBEHHBbIC NPHU3HAKA MATEMaTUYECKUX OOBEKTOB,
MOHSTUHM, OTHOIICHUM MEXKIy TMOHSATHAMHU, (OPMYIMPOBATh OMPEACIICHHUS TOHSATHH,
YCTaHABIWBATh CYIICCTBCHHBIM MPU3HAK KIACCH(UKAIUH, OCHOBAHUS Ui OOOOIICHUS U
CpPaBHEHUs, KPUTEPUHU TPOBOAMMOTO aHAIIN3a;

BOCIIPUHUMATH, (OPMYIUPOBATh U MPEOOPa3OBBIBATH CYKJIECHUS: YTBEPAUTEIBbHBIC WU
OTpUlIaTeIbHbIC, EIMHUYHBIC, YACTHBIC U O0IMeE, YCIOBHEIE;

BBISBIIATh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUHs B (haKTax,
MAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHUSX, TMpeIaraTb KPUTEPUU s BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKU, JCIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIFOYEHUH, YMO3aKIIOUEHU I 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MAaTEMATHUYECKUX YTBEPXKICHUM (TIpsMBIE U
OT MPOTHUBHOIO), BBICTPAMBATH AapPTryMEHTAIlUIO, MPUBOAUTH TMPHUMEPHI M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI;

BBEIOMpATh CIOCO0 pereHuss y4eOHOW 3afayM (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOolee TMOAXOMAUMKI C YIETOM CaMOCTOSITENFHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccie10BaTe/IbCKUE A€ HCTBUA:

HCIIO0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIILCKUN MHCTPYMEHT MO3HaHUs, GopMyIupoBaTh
BOIPOCHI, (MKCHUPYIONME MPOTHBOpPEUYHE, MpoOJieMy, YCTaHABIMBATH HCKOMOE U JIaHHOE,
dopMupoBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO0, MHEHUE;

MPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIECOBAHHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBIICHUS], MPOIECCa, BBISBICHHIO
3aBHCHUMOCTEN MEX]y 0OBEKTaMH, SIBJICHUSMH, IIPOLECCAMH;

CaMOCTOSITETbHO (JOPMYIIUPOBATH OOOOITICHNUSI U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IeH U s, UCCIIEIOBAHMS, OLIECHUBATH IOCTOBEPHOCTH MOJTYUYEHHBIX PE3YIbTaTOB, BRIBOJIOB U
0000IIEHNH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIABUTATh MPEIIOI0KEHHS O
€ro Pa3BUTHUH B HOBBIX YCIOBHSIX.

PaGora ¢ unopmanmeii:

BBIABJIATH ACPUIIMTHI HHGOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh HMHGOPMAIMIO U3 HCTOYHUKOB  PA3IMYHBIX TUIOB, aHaJIM3UPOBATh,
CHCTEMAaTHU3UPOBaTh U HWHTEPIPETUPOBATH HMHQPOPMAIIUIO PA3TUYHBIX BHUIOB H  (opMm
NpEACTABJICHUS;



CTPYKTYpUpOBaTh  HMHGpOpMallUIO, TMPEACTaBIATh €€ B  pa3iMuHbIX  ¢opMax,
WJUTIOCTPUPOBATH TPaduyecKu;

OIICHUBATh HAAEKHOCTb HHQPOPMAIIUU IO CAMOCTOATENbHO CHOPMYTHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBHA

Ob0menne:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU M IICISMH
06HI€HI/I$I, SACHO, TOYHO, I'PaMOTHO BBIPAXATb CBOIKO TOYKY 3pCHHUA B YCTHBIX W INHUCBMCHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 1O XOJIy peIICHUs 3a7a4d, KOMMEHTHPOBATH IOJTY4CHHBIN
pe3yNbTaT;

B XOJle¢ OOCYKICHHS 3aJaBaTh BOIMPOCHl MO CYIIECTBY OOCYKIaeMOU TeMbI, MPOOIEMBI,
pemaeMofI 3a/la4r, BBICKa3bIBaThb MACH, HALCJIICHHBIC Ha IMOHMCK PCIICHHWA, COMMOCTAaBJIATH CBOU
CYXKIACHUA C CY)XKACHUAMHU OPYIUX YUACTHUKOB Auajiora, O6Hap}OKI/IBaTI> pasimiue U CXoACTBO
TO3UIIUH, B KOPPEKTHOH Gopme GOpMYITMPOBATH PA3HOTIIACHUS, CBOM BO3PAKEHUS;

NpCACTAaBIATE PE3YIbTAThl PCHICHUA 3aJadyv, OKCIICPUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITeIbHO BBIOMpaTh (QopMaT BBICTYILUIEHHS C Y4€TOM 3aJad Mpe3eHTAlUu U
0COOEHHOCTEH ayTUuTOPHH.

PeryasiTuBHbIE YHUBeEpPcaJbHbIe Yy4eOHbIE JAeiicTBUS

Camoopranuszanms:

COCTABJIATh IUIaH, ITOPUTM pELIEHUs 33/a4d, BBIOMpPATh CIOCOO pELIeHHS C Y4ETOM
MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHUPOBATH
BAapHAHTHI PEIleHU ¢ yu€TOM HOBOH MH(pOpMAIIIH.

CaMOKOHTPOJ/Ib, JMOIHOHAIBHBIN MHTEJJIEKT:

BIIAJIETh HABBIKAMH IO3HABATEIBHON peUIeKCHM Kak OCO3HAHMSI COBEPIIAEMBIX JCHCTBHIMA
U MBICIUTENBHBIX IPOLECCOB, HUX pe3yabTaToB, BIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOLECCa U PE3YJIbTAaTa PEIICHUST MaTEMaTUUECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX OIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBME pe3ylbTaTa ILeJId U YCIOBUAM, OOBSICHATH HPUYUHBI
JOCTUKEHUS WJIM HEAOCTH)KEHUS pE3YJIbTaTOB JEATENbHOCTH, HAaxOJUTh OIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

IIOHMMATh U HCIIOJIb30BaTh NPEUMYILECTBA KOMaHAHOW M MHIMBUIAYAJIbHOW pabOTHI npu
peleHNy y4eOHBIX 3a/ad, NPUHHUMATh I1€1b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OpraHU3aIlMI0 COBMECTHON paboTHI, paclpenessaTh BUIBI PadOT, JOTOBApUBATHCS, 0OCYXKIAaTh
IpOLECC U Pe3yIbTaT padoThl, 0000IATF MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNHOBBIX (popmax paboThl (0OCYKIeHUs, OOMEH MHEHUM, «MO3TrOBBIE
IITYPMbI» M HWHBIE), BBHIMOJIHATH CBOI YacTh PabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYT'MMHU 4IEHaMH KOMAaH]Ibl, OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOUMN HPOAYKT IO
KpUTEpUSM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBHUSL.

INPEAMETHBIE PE3YJIbTATbBI



K xoniy 10 kiacca oOyqaronmicss HayquTCs:

CBOOOHO OmNEepUpoBaTh MOHATUSIMU: Tpad, MIIOCKUN rpad, CBA3HBINA rpad, myTh B Tpade,
L[eNb, [IUKI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIy4ailHOTO SKCIIEPU MEHTA;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CIY4alHBIH SKCIEPUMEHT (OIBIT), CIy4ailHOE
COOBITHE, 3JIEMEHTApHOE CllydailHOe COOBITHE (SJIEMEHTapHbI MCXOMA) CIydailHOTO OIbITa,
HaXOJIUTh BEPOSATHOCTU COOBITHH B OMBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

HaXOJUTh U (OPMYIHMPOBATH COOBITHS: IepeceueHue, O0bEeAMHEHHE MAHHBIX COOBITUH,
COOBITHE, NMPOTUBOIIOJIOKHOE TAHHOMY, MCIIOJIb30BaTh AUMArpaMMel Oijepa, KOOPAMHATHYIO
OpsIMyl0 U peIleHUs 3ajad, I0JIb30BaThCcsd (QOPMYJIONH CIIOKEHUS BEpPOATHOCTEH JUIs
BEPOSITHOCTEH JIBYX U TpeX CIydailHbIX COOBITUH;

ONEepUpOBaTh IMOHSTUSIMU: YCJIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYYaHOIO HKCIIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUH C
MOMOIIBI0 MpaBUjla YMHOXEHUS, JIepeBa CIy4alHOTO OIbITA, MCIOJIb30BaTh (GOPMYIy MOTHOM
BEpOSITHOCTH, (opMynny baiieca mpu pemeHun 3aaad, OMpeesaTh He3aBUCHMOCTh COOBITHII 11O
dopMyne U 1o OpraHU3alMK CIy4ailHOrO SKCIEePUMEHTa;

NPUMEHATh H3y4YE€HHbIE KOMOMHATOpHbIE (GOpPMYNbl Ul MEPEUrCICHUs AJIEMEHTOB
MHOJKECTB, 3JE€MEHTapHbIX COOBITMH CIy4ailHOrO OINbITA, pELIEHUS 3a7ady 10 TEOpUHU
BEPOSITHOCTEM

CBOOOIHO ONEpPUPOBATH MOHATUAMH: OMHAPHBIN CIydaiiHBINA OMBIT (UCIIBITAHKE), YCIIEX U
Hey/laya, He3aBUCHMbIE UCIBITAaHUS, CepUs MCIbITAaHUI, HAXOJUTh BEPOSTHOCTH COOBITHI: B
CEpUM HCIBITAHUN J0 MEPBOTO YCIIEXa, B CEPUM UCIBITAHUM BepHyn, B ONBITE, CBSI3aHHOM CO
Clly4aifHbIM BBIOOPOM U3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO  OMEpUpOBATh  MOHSTUSMHU:  CiOydailHass  BEJIMYMHA,  paclpefeseHue
BEPOSATHOCTEH, Juarpamma pacnpeneieHus, OMHapHas cilydaiiHas BEJIMYMHA, T€OMETPUYECKOE,
OMHOMHUAIILHOE PACTIPE/ICIICHUE;

ONEpUpOBaTh MOHSATUSIMHU: COBMECTHOE paclpeieiieHUe [BYX CIydalHBIX BEIMYMH,
UCIOJIb30BaTh TAOJIUIly COBMECTHOIO PAaCIpEeNICHUS IBYX CIydailHbIX BEIMYNH U1 BBIICJICHUS
pacmpeneneHus  KaKIOW  BEJIMYUHBI,  ONPEAEICHUS  HE3aBUCHUMOCTH  CIIydalHBIX
BEJIMYMH;CBOOOIHO ONEPUPOBATH TOHATHEM MAaTEMAaTHUYECKOTO OXKUIAAHUS CITydaiiHON BEIHY MHbI
(pactipenienieHusl), MPUMEHATh CBOMCTBA MAaTEMAaTUUYECKOTO OXKUJAHWS NPU pEIleHUHU 3ajad,
BBIYMCIIATh MaTEMaTUUYECKOE OXHUJaHUE OMHOMHUAIBHOIO M I'€OMETPUUYECKOTO PaCHpENEIeHUI;
CBOOOJHO OIEpUPOBaTh IMOHATHUAMM: JUCIEPCHS, CTaHJAPTHOE OTKIOHEHHME CllydallHOH
BEJIMYMHBI, NPUMEHSATh CBOWCTBA JUCIEPCUU CIy4allHOM BEIMYMHBI (paclpeieneHus) Ipu
pPEIIEHUM 3a/a4, BBIYMCIATH JUCIIEPCUI0 U CTAaHJAPTHOE OTKIOHEHHME TIEOMETPUYECKOIO U
OMHOMHAJIEHOTO PACTIPEICTICHUN.

K konny 11 kinacca oOydaronmiicss HayduTCS:

BBIYUCIATH BBIOOPOUYHBIE XAPAaKTEPUCTUKU IO JaHHOM BBIOOPKE U  OLIEHMBATh
XapaKTepUCTUKH TE€HEPAIbHON COBOKYITHOCTH JAaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OueHuBaTh BEPOSTHOCTU COOBITUH M TNPOBEPATh MPOCTEHIIME CTaTUCTUYECKHE THIIOTE3bl,
MOJIB3YACH U3YYEHHBIMH paclpe/ieCHUsIMHU;

IPUBOJUTh IPUMEPHI 3ajad, NPUBOJANMX K IOKA3aTEIIbHOMY paclpefesieHUI0, 3ajad,
IPUBOAIIMX K HOPMAIIBHOMY pactpeiesieHn0. OnepupoBaTh MOHATHIMU: (GYyHKIMS IIIOTHOCTH
BEPOSATHOCTH IOKA3aTEIILHOTO pacrpeaeieHust, (GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pactipeniesieHus, (QyHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIbHOIO PaCHpEeleieHUS;0NpPeaesaTh
KO3(ppUIIMEHT TMHENHON KOppesiiiK, BBIOOPOUHBIN KOAPOUIIMEHT KOPPETSILINY.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3ieJioB 4 TeM (uud poBbie)
Ne ni/m Konrpoubnbie | Ipakruueckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI patdoThI pecypesr
1 DJIeMeHTHI TeOpHH TpadoB 3
9 CryqaifHble ONBITHI, CITy4ailHbIE COOBITUS U 3
BEPOSTHOCTH COOBITHM
Omnepauuu HaJl MHOKECTBaAaMH U
3 coOpITusIMH. CII0XKEHNE U YMHOKEHHE 5
BEPOSATHOCTEHN. Y CIIOBHASL BEPOSITHOCTb.
HesaBucumblie coObITHS
4 DneMeHTbl KOMOMHATOPUKU 4 1
Cepuu mocne10BaTeIbHBIX UCIIBITAHUH.
5 Hcnbrtanus bepaymiu. CioydaiiHelii BbIOOp 5
13 KOHEYHOW COBOKYITHOCTH
6 CityqaiiHple BEJIMUMHBI U PACIIPEIEICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 0




11 KJIACC

KoauvecTBo yacos JIeKTPOHHbIE

HaunMeHoBaHMe pa3eJioB U TeM (uud poBbIe)
Ne i/ Konrtpoabubie | IlpakTnueckue

NpOrpaMMBbl Bcero o0pa3oBaTeJIbHbIE

padoThI padoThI
pecypcsl

3aKkoH 0OJBLIIMX YHUCEN 5

DJIeMEHTBI MATEMAaTUYECKON CTaTUCTUKU

HenpepsIBHBIE ClTydaliHbIE BEIUYUHBI

(pacnpenenenusi), moKazaTelIbHOE U 4

HOPMaJIbHOE PACIpEACICHUS

Pacnpenenenue Ilyaccona

CBsI3p MEXy CllydaliHBIMH BEIMYMHAMHU

O0600ueHne 1 cucTemMaTu3anus 3HaHU’ 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne n/mm

Tema ypoka

KounuecTrBo yacoB

Bcero

KonTposabHbIe
padoThI

IpakTnuyeckue
padoTbI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypcesbl

I'pad, cBs3HBIN Tpad, npeacTaBieHue
3aJja4M C MOMOIIKBI0 Tpada

Crenenb (BaJIeHTHOCTb) BepluHbL. [1yTh
B rpade. Llenu u uKIIbI

I'pader Ha miockoctu. JlepeBo
CIIy4allHOTO HKCIIEPUMEHTA

Cny4aliHble SKCIIEPUMEHTBHI (OIIBITHI) U
cilyqaiiHbIe COOBITHS. DIeMEHTapHbIe
COOBITHSI (MCXO/TBI)

BeposiTHOCTH ciiydaliHOTO COOBITHSI.
BepositHocTH COOBITHI B OITBITAaX C
PaBHOBO3MOXXHBIMU 3JICMCHTAPHBIMHA

COOBITUSAMU

BeposiTHOCTB ciTydaifHOTO COOBITHS.
BeposiTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU
COOBITHSIMU

[lepeceuenue, 00beIMHEHHE MHOXKECTB
U COOBITUM, TPOTHUBOIOJIOKHBIC
coObITHs. DopMysa CIOKESHUS
BEPOSITHOCTEHN




YcnoBHas BEPOSITHOCTh. Y MHOXKEHHE

8 BeposTHOCTEN. DOpMyIia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposITHOCTEH. DopMmyra yeIoBHOM
BEPOSITHOCTH

10 dopmyrna MoTHOM BEPOSITHOCTH

1 ®opwmyna baiteca. HezaBucumeie
COOBITHS

12 KoM6uHaTopHOE IpaBuio yMHOXKEHUS.
[lepectanoBku 1 (akropua

13 Yucio coueranuii. TpeyrosbHUK
[Tackans

14 ®opmyna 6unoma HetoTona
KonTponbnas padora Nel: "T'padel,

15 BEPOSTHOCTH, MHOXKECTBA,
KOMOMHaTOpHKa"
bunapHbIii cirydailHbIN OIBIT
(ucnpITaHUE), ycHIeX U HEyaya.

16 HesaBucumeblie ucneitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUH J10 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUH J10
MEepPBOTO ycrexa

18 Cepust HE3aBUCUMBIX UCIIBITAHU I
bepnymim

19 CryuaitHblii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[Ipakruueckast paboTa ¢
UCIIOJIb30BAaHUEM JICKTPOHHBIX TaOJHIL

21

Canydaiinas BeninuuHa. Pacripenenenue
BeposITHOCTEH. J{lnarpamma
pacnpeneneHus

22

Omnepanuu HafJ CiTy4aifHBIMU
BesmurHaMu. [IpuMepsl pactipeeneHui.
bunapnas ciaydalinas BeIM4nHa

23

['eomerpuueckoe pacnpezeieHue.
buHOMManBHOE pacipeeneHue

24

MaremaTnyeckoe OKHUJAAHUE CIIydalHOM
BeIMYMHbI. COBMECTHOE pacupeieiieHue
JIBYX CIIydalHBIX BEJINYNH

25

HezaBucumeble cinydaliHble BETUYUHBI.
CBoiicTBa MaTEMATUUYECKOTO OXKMIaHUSL.
Marematuyeckoe 0XuJaaHue OMHAPHOM
CIIy4aiiHOU BEJIMYNHBI

26

MaremaTuueckoe 0KuUJIaHue
reoOMEeTPUYECKOr0 ¥ OMHOMHUATIBHOTO
pacrnpeneneHun

27

Jucnepcus M cTaHIapTHOE OTKIIOHEHHE

28

Jucnepcus OuHapHO# ciydaitHoON
BenmnunHbl. CBOMCTBA AMCTIEPCUHT

29

MaremaTndeckoe OXXHJaHHuEC
MMPOU3BCACHUA U TUCIIEPCUSA CYMMBbI
HE3aBHCHUMBIX CHy‘-I&fIHBIX BCIIMYHUH

30

Jucnepcust OMHOMHATIBHOTO
pacnpenenenus. [Ipakruueckas padora ¢




M CITOJTIb30BAHNEM DJICKTPOHHBIX TaOJIHUII
Jlucniepcusi M CTaHIaPTHOE OTKIIOHEHHE

31 reOMETPUYECKOTO pacIpe/ieICHHUS. . 1
[Ipaktuyeckas pabota c
M CIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHI]

32 O0600mmeHNe U cUCTeMaTH3aIUs 3HAHU I 1
KontponsHas padota No2: "UcneiTanus

33 beprymm. CnydaifHbie BETHYNHBI U 1
pacnpeaeneHus’"

34 O0o0ImmeHre 1 cucTeMaTH3aIus 3SHAaHU I 1

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4yeckue
padoThI

Jara
u3yueHHust

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypcsl

Hepasenctso YeObimeBa. Teopema
UYeoOnrmeBa. Teopema beprynnu. 3akon
OoNBIIMX YK CEell

HepasenctBo YebbieBa. Teopema
YeoOnimena. Teopema bepuymmm. 3akon
OONBIIMX YHCEl

Hepasenctso YeObimeBa. Teopema
YeoOnimeBa. Teopema bepnymmu. 3akon
OOJIBIIIX YU CE

Bb160pouHBIi METO/T MCCIIETIOBAHU I

[IpakTruueckass paboTa ¢ UCIIOIB30BAaHUEM
AJICKTPOHHBIX TaOJHUII

['eHepanbHas COBOKYITHOCTh ¥ CITydaiiHas
BBIOOpKA. 3HAKOMCTBO C BRIOOPOYHBIMHU
xapakrepuctukamu. O1ieHKa CpeJHero U
JTUCIIEPCUH TeHEePaIbHON COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

['eHepanibHas COBOKYITHOCTh U CIydaiiHas
BBIOOpKA. 3HAKOMCTBO C BRIOOPOYHBIMU
xapakrepucTukaMu. O1eHKa CpeHero U
JUCIIEPCUH TeHEePaIbHON COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK




O1neHNBaHKE BEPOITHOCTEH COOBITHI IO
BBIOOpKE

Craructnueckas runoresa. [IpoBepka
HIPOCTEHIIMX MMIIOTE3 C HOMOIIBIO CBOMCTB
W3Y4YECHHBIX pacipeneaeHni

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIMX TUIIOTE3 C MMOMOILBIO CBOMCTB
M3yYEHHBIX PaclpeieIeHU N

11

[IpakTnyeckass paboTa ¢ HCIOIB30BAHNEM
AIIEKTPOHHBIX TaOIUIL

12

IIprMepsl HENPEPBIBHBIX CIIydalHBIX
BeJIMYMH. QyHKIUS IIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepst
3aj1a4, MPUBOJISAIMX K MOKA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeieieHUsIM

14

(DYHKL[I/ISI IJIOTHOCTH BEPOATHOCTU
IMMOKAa3aTCIIbHOTO pacCIIipCaACIICHUA

15

(DYHKL[I/ISI IJIOTHOCTH BEPOATHOCTU
HOPMAJIBHOT'O pacCIIpCaACIICHUA

16

IlociaemoBaTenbHOCTHL OMMHOYHBIX
HE3aBUCHMBIX cOObITHI. [Tprmep 3amaun,
MpUBOJISIIEH K pacnpeneneruto [lyaccona

17

[IpakTudeckas paboTa c HCIOJIB30BAHUEM
AIICKTPOHHBIX TaOIHUII

18

KoBapuanus qByx ciydyallHbIX BEJIUYHH.
Koaddutiuent xoppensnu

19

CoBMecTHbIE HAOMIOIEHUS IBYX BEIHYUH




20

Br160pouHbIi KOA(GUIIMEHT KOppensIuu

Pasznnune Mex1y JTMHEMHOM CBS3BIO U

2 MPUYUHHO-CJIEICTBEHHOU CBSA3bIO

22 JIunelinas perpeccust

93 [IpakTuueckasi paboTa C HUCIIOIB30BAaHUEM
AJIIEKTPOHHBIX TaOJIHI]
[IpencraBiieHre JaHHBIX C TOMOUIBIO

24 TaOIUIl ¥ IMarpamm, omucaTenbHas
CTaTUCTHKA

5 OnsITHI C PABHOBO3MOKHBIMHU

° AJIEMEHTAPHBIMHU COOBITHSIMH

%6 Berancnenue BeposTHocTeH COOBITHI €
npuMeHeHueM GopMyI
Brruncnenue BeposiTHOCTEN COOBITHIH C

97 MpUMEHEHUEeM rpadueCcKX METOJIOB:
KOOpAMHATHAs MpsIMasi, 1€PEBO,
Jnuarpamma Ditnepa

28 CnyuyaliHble BEJITMYUHBI U PACTIPEICICHUS

29 MaremaTuueckoe OKUAAHUE CIIydalHON
BEJINYNHBI

30 MaremaTnyeckoe OKUJAAHUE CIIydalHON
BEJINYMHBI

31 KonTtponsHas pabota: "BepostHOCTh U
craTucTuka"
Berurcnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHrueM Gopmyi U rpaduueckux
METO/IOB

33 Brruncrienue BeposSTHOCTEH COOBITHH C




npuUMeHeHneM GOpMyI U rpaduIecKux
METOJIOB

CJ]y‘IaI)’IHBIG BCIIMYUHBI U paCIIpCACIICHH .

34 MatemaTH4ecKoe OKHUIaHUE CITydalHOU 1
BEJINYNHBI
OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peAMeTHBIE Pe3yJbTAaThl 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe IbHOI NMPOrPaMMBbI CpeHEro o01ero 00pa3oBaHus
pe3yJbTaTa
6 Teopust BEpOATHOCTEN U CTaTUCTUKA
6.1 YuTtaTth ¥ CTPOUTH TAOIHUIIBI U AHATPAMMBI
6.2 OnepupoBaTb  MOHATUSAMH:  CpelHee  apu(METHUECKoe, MeauaHa,
HauOosblllee, HaMMEeHbIlee 3HaYeHHe, pa3MaX MacCUBa YHCIOBBIX IAHHBIX
OnepupoBaTh MOHATUSIMU: CIyJalHBIA SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
COOBITHE, AJIEMEHTAPHOE COObITHE (3JIEMEHTApHBbIM HCXOM) CIy4aiiHOro
6.3 OMbITA; HAXOAMTb BEPOSITHOCTM B ONBITaX C PaBHOBO3MOXHBIMH
CIIy4allHBIMHU COOBITHSIMU, HAXOUTh U CPAaBHUBATh BEPOATHOCTH COOBITUH B
W3Y4EHHBIX CIIy4alHbIX KCIIEPUMEHTAX
Haxomute M ¢opMynupoBaTh COOBITHS: IepeceueHue U OObEAUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, NPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' MOJIL30BATHCS AMarpaMMaMu Ditnepa U GOpMyIION CIOXKEHHS BEPOATHOCTEH
IIpU PELICHUN 3aJa4
OnepupoBaTh NOHATHSAMU: YCIOBHASI BEPOSITHOCTD, HE3aBUCUMBIE COOBITHS;
6.5 HaxOIUTh BEPOSTHOCTU C IOMOIIBIO IpaBUja YMHOMKEHHUsS, C IOMOILBIO
JiepeBa CIIydaiiHOTO OITbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOKEHUS NIPU PEILIEHUH 337134
OnepupoBaTh NOHATHAMH: MCIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEPUS
6.7 UCIIBITAaHUHN, yCIeX M Heynada; HaxO0JUThb BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCUMBIX HCIBITAHUM /0 NEPBOIO ycnexa, HaXOAUTb BEPOATHOCTU
cOOBITUH B cepuu ucneiTanuii bepuymmm
6.8 OnepupoBaTb NOHATUSAMH: CllydaiiHas  BEJIMYMHA, pacHpeleeHue
' BEPOSITHOCTEM, TMarpaMma paclpeesIeHUs]
11 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOM
NpOBEPsAEeMOro .
ST o0pa3oBaTe/IbHOI NMPOrPaMMBbI CpeHEro o01mero 00pa3oBaHus
5 Teopust BEpOSITHOCTEN U CTaTUCTHKA
51 CpaBHUBATh  BEPOSITHOCTH  3HAYEHHH  CIy4YalHOM  BEJIMYUHBIIO
' pacupeneNeHHUIO UK ¢ TOMOIIBIO THarpamMm
5.2 OnepupoBaTb MOHSATHEM MaT€MaTHYECKOTO  OXUJAHHUS, MPUBOJIUTH




IpUMEPBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OKUIAHUE CIydailHOU
BEJIMYMHBI, HAaXOOUThb MaTeMaTU4YeCKOe OXHJaHUE 10  JaHHOMY
pacIpeneeHuIo

53

HMeTh nmpeacTaBieHue O 3aKOHE OOJIBbIIMX YHCE

5.4

Hmets npeacTaBieHre 0 HOPMaIbHOM paclpeeieHuN




IMTPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA

10 KJIACC

Koa
6

IIpoBepsieMblii 3JIEeMEHT COI€e PKAHUS

Teopust BEpOATHOCTEN U CTaTUCTUKA

6.1

[IpencraBienre TaHHBIX C TOMOIIBIO TaObMUI 1 auarpamm. CpenHee apudmernieckoe,
MeauaHa, HauOoJblliee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JAUCIIEPCUsl U CTaHJIapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

6.2

CrnydaiiHbIe SKCIIEPUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DJIeMEHTapHBIC COOBITHUS
(ucxomer). BeposATHOCTH cCilydallHOTO COOBITHSA. BIM30CTh YaCTOTBIM BEPOSTHOCTH
coObITuil. CiydaiiHble ONBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHII B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU

6.3

Onepauun HaJx COOBITHSIMH: IepecedeHHne, OOBbEeJUHEHHE, MPOTUBOIOIOKHbBIE
coObITus. [Inarpammsl Diinepa. @opmyrna cloKeHHUS BEpOSTHOCTEH

6.4

VYcnoBHasg  BEpPOSTHOCTb.  YMHOXKEHHE  BEPOATHOCTEM. JlepeBO  Ciay4aiiHOTO
skcniepuMenTa. Dopmyrna moaHOo#M BeposTHOCTH. HezaBrucuMbie COOBITHS

6.5

KomOunaropHoe mnpaBuino ymHoxeHus. IlepecranoBku wu  Qaxropuan. Yucio
couetanuil. Tpeyronsauk Ilackans. @opmyna 6uHoma Hetotona

6.6

bunapHbIli ciy4yailHbIl ONBIT (WCHBITAaHUE), ycmex M Heyjnada. HesaBucumble
ucnbiTanusa. Cepusi HE3aBUCHUMBIX HCHBITAaHUW 10 1nepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHymun

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTel. [[narpamMma pacmpeneneHus.
[Tpumepsl pactipesieeHnil, B TOM YKClie TEOMETPUUECKOen OMHOMHAIBHOE

11 KJIACC

Kon

[IpoBepsieMblii 3JIeMEHT COIe PKAHUSA

Teopml BepOHTHOCTeﬁ N CTaTHUCTHKA

5.1

UucroBble XapaKTEpUCTUKUA CIy4alHBIX BEIMYMH: MAaTEMaTU4YECKOE OXUJAHUE,
JUCIIEPCHs] U CTaHJAPTHOE OTKIOHeHHWe. [Ipumeprl mpUMEHEHUsT MaTEMATHYECKOTO
OKMJIAaHMSA, B TOM 4YHUCIE B 3aJa4ax U3 ITOBCEIHEBHOW >XM3HU. Martematndeckoe
oXuaaHue OMHapHOW CiydailHOM BeMWYMHBL. MareMaTudeckoe OXHAAHUE CYMMBI
CIlydaliHbIX BEJIMYMH. MaTeMaTH4ecKOe OKUJIaHUE U TUCIIEPCUS TEOMETPUYECKOTO U
OMHOMMAJILHOTO pacnpe/esieHui

5.2

3akoH OOJIBIIIMX YHCEN W €ro pojib B Hayke, MpHUpoje U odmectBe. BbIOOpOUHBIiA
METO/]I UCCIIEIOBAHUI

5.3

[IpuMepsl  HEnpepbIBHBIX  CIy4alHbIX Bean4uH. [loHATHE O TIIOTHOCTH
pacnpeneneHus. 3ajaun, IpUBOAALIE K HOpMaIbHOMY pacnpenenenuto. Ilousrue o




HOPMAaJIbHOM paclpeesIeHUH




ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOI OBPA3OBATEJIBHON ITPOTPAMMBI CPEJTHEI'O
OBILIEI'O OBPA30OBAHUA

Kon
MpOBE PsIeMOTO
TpeOOBaHUsI

IIpoBepsieMble TPeGOBAHNS K MPeIME THBIM Pe3yJIbTaTaM 0CBO€HHS
OCHOBHOI1 00pa3oBaTeJ/IbHOI MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

Brnanenue wmerogamMu J10Ka3aTeNbCTB, AITOPUTMaMM pELICHUs 3ajady;
yMeHue GOpMyIHpOBaTh U ONEPUPOBATH MOHATHSAMHU: OIpEesIeHUE,
aKCHOMa, TEeOopeMa, CJEICTBHE, CBOWCTBO, IPHU3HAK, JI0KAa3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKH; MPUMEHSTh HX; yMEHHE (HOPMYIHPOBATH
o0paTHOE€ M TPOTUBOIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, MCIOJB30BaTh METOJ MAaTeMaTH4YEeCKOM WHIYKIUH;
IPOBOJUTH JI0KAa3aTEIbHbIE PACCYKICHUS NPU PELICHUHU 33a4, OLIEHUBATh
JIOTMYECKYI0  MPAaBUJIBHOCTh  PAcCY)KICHUH; YMEHHME ONEpUpPOBATH
MOHSATUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpalMi HajJ MHOXXECTBaMU;
YMEHUE  HCIOJIb30BAaTh TEOPETHMKO-MHOXKECTBEHHBIM  ammapar A
OMMCaHUS PeabHbIX MPOIECCOB U SBJICHUN U MPU PELICHUHU 3a]ay, B TOM
YyHCle U3 APYruX y4eOHBIX MPEAMETOB; YMEHUE ONEepUPOBATh MOHATHSAMMU:
rpad, cBs3HBIN rpad, AepeBo, LUK, Ipad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHCHIBATH Tpadbl PasTUYHBIMU CIIOCOOAMH; HCIIONIB30BaTh rpadsl Mpu

peleHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATypajJbHOE YHCIIO, IEI0€ YHUCIO,
CTETICHb C LIEJIBIM MOKa3aTesieM, KOpeHb HaTypaJlbHOW CTENEHH, CTETICHb C
palMOHATIBHBIM ITOKA3aTeNeM, CTEIEHb C JICHCTBUTEIFHBIM IOKa3aTeleM,
JorapudM 4YMcIa, CHHYC, KOCHHYC W TaHTE€HC IPOM3BOJIBHOTO YHCIa,
OCTaTOK IO MOJYIIO, PAIMOHAIBHOE YHCIIO, MPPAlMOHAIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAalMOHAIBHBIX, JCHCTBUTEIBHBIX
YuCel; YMEHUE UCIIO0Ib30BaTh NPU3HAKU AETMMOCTH, HAUMEHBIIMN OO
JeNUTeN W HauMeHblee oO0mee KpaTHOe, anroput™ EBkimma mpu
pELICHNHN 337a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHt
CUHUCIICHH S, YMEHUE BBITIOJIHSATH BEIYMCICHHE 3HAaYEHUH U TIpeoOpa3oBaHus
BBIPAXEHHUI CO CTENMEeHs MU M Jorapugmamu, npeoOpazoBaHusi JpOoOHO-
pallMOHANBHBIX ~ BBIPOKEHUH; yYMEHHE  OIEPUPOBATH  TOHSTHUSMHU:
IIOCIIE0BATEIbHOCTb, apU(METHYECKasi IPOrPEecCHs, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOLAS TEOMETPHYECKas IPOrpeccus;




YMEHHUE 3aJaBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHITUAMH: KOMIUIEKCHOE
YHUCIO, CONPSOKEHHBIE KOMIUJIEKCHBIE 4YHCIa, MOAYIb M  apryMEHT
KOMIUJIEKCHOTO ~ 4Yucia,  ¢dopMa  3alUCH  KOMIUIEKCHBIX — YHCeN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass M  anreOpanveckas); YMETh
MPOU3BOAUTH apUPMETHUYECKUE JAEHCTBHUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOJUTH IPUMEPHI UCIOJB30BAHMS KOMIUIEKCHBIX YHCEN; OIEpUpPOBATh
HOHATHAMM: Marpuua 2x2 wu  3x3, onpegenurenb MaTpULbL,

I‘GOMeTpI/ILIGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIepupoBaTh IOHATUSAMH: PAllMOHAIBHBIE, WPPALMOHAJIBHBIC,
NoKa3aTeJabHble, CTENEHHbIE, JIOrTapu(PMUYECKue, TPUTOHOMETPUUYECKHE
YPaBHEHHsSI W HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpUPOBAThH
HNOHATHUSAMHU: TOXJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, DPAaBHOCUIIBHOCTb
YPaBHEHUM, HEPAaBEHCTB W CHCTEM; YMEHHE pEIlATh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBl C IIOMOULIBIO pa3IMYHBIX IPUEMOB; peLIaTh
YPaBHECHUs, HEPABEHCTBA U CHUCTEMbl C I1apaMeTpPOM; IIPUMEHSITH
YPaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JUIsl PEIICHUS MaT€MaTHYeCKUX

3a7a4 W 3a]1a4 U3 Pa3IMIHBIX 00JIacTel HAYKH U PeaTbHOM KU3HHU

YMmeHue omnepupoBaTh MOHATUAMU: (yHKUHMS, YETHOCTb (QYHKIIUU,
HNePUOAUYHOCTh (YHKIUHU, OTPAaHUYEHHOCTb (PYHKUHHM, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOoJblllee M HaUMEHbIEe 3HAYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIUs, aCUMITOTHI rpaduka
GyHKUMM, IIepBas U BTOpas IPOU3BOAHAA (YHKIUHU, TEOMETPUYECKUIN U
¢usnyeckuil CMBICT TPOU3BOJIHOM, IepBOOOpasHas, ONpeaeaEHHbIN
UHTETpal, yMEHHE HAXOAWTh AaCUMIITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIUMCIIATE ~ IIPOM3BOJHBIE  CYMMBI, HPOWU3BEIEHHS, YaCTHOIO U
KOMIO3UIUN (YHKIMM, HAaXOIUTh ypaBHEHHE KacaTelbHOW K TIpaduky
(GYHKIMHM; YMEHHE HAaxOIUTh MPOM3BOAHBIE JIIEMEHTAPHBIX (YHKLHIA;
YMEHUE MCIOJIb30BaTh MPOU3BOAHYI JJIsi MCCIEAOBAHUS (QYHKIIUH,
HaxXoUTh HauOOJbIIME M HAaUMEHbIME 3HAYeHUs (YyHKIUH; CTPOUTh
rpaguKy MHOTOWIEHOB C HCIOJIb30BaHMEM arapara MaTeMaTH4eCKOro
aHauu3a; IMPUMEHATh IMPOU3BOAHYIO [UISl HAXOXKACHUSA HAMIIy4ILero
pPEIICHHUs] B NPHUKIAJHBIX, B TOM YHCIIE COLMAIBHO-3KOHOMHYECKUX H
dusnyeckux 3agavax; HaXOAUTh IUIOMRAU U OOBEMBI (UIYp C ITOMOUIBIO

HHTCIrpajia, NpUBOAUTHL MNPUMCPBI MATCMATUYCCKOIO MOACIUPOBAHHA C




NOMOIIBIO 11 (pepeHITnaIBHBIX YPaBHEHU I

YMmeHue onepupoBath NOHATUSIMHU: TpaduK (yHKIIUU, oOpaTHas (QyHKIIUA,
KOMIO3UIUs (QyHKIUH, JUHEHHas (QyHKUMS, KBaJpaTHuHas (QyHKIIUS,
panvoHanbHas (yHKUIMSA, cTeneHHas (QyHKIUS, TPUTOHOMETPUUYECKUE
¢GyHKIMHU, OOpaTHbIE TPUTOHOMETpPUYECKUE (YHKIUHU, MOKa3aTeabHas M
gorapugmuueckas (yHKIUH; YMEHUE CTPOUTh TpaguKud H3Y4ECHHBIX
byHKIMH, BBIIIOJIHATH ~ NpeoOpazoBaHuss  TpadukoB  QyHKIUH,
UCIIOJIb30BaTh TpauKu IJI U3Y4EHHS INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHNH 3a7ad U3 JPYruxX Yy4eOHBIX MPEIMETOB M 3a7ay U3 pPeabHOM
KHU3HU; BbIpaXaTh (OpMylaMH 3aBHUCHUMOCTH MEXAy BeIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKIUN JUIsl pellieHUs] ypaBHEHMUI,
HEpPaBEHCTB M 3a/lad C IapaMeTpaMmy; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXXECCTBA peI_HeHI/Iﬁ ypaBHeHI/II\/’I, HCEPABCHCTB U UX CUCTCM

YMeHHne pemarb TEKCTOBBIE 3aJaud pa3HbIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, AOJM W YacTH, Ha ABUXKEHUE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HaJIOTH, 33Ja4d U3 00JacTH ympaBJICHUS JUYHBIMH M CEeMEHHBIMH
(¢uHaHCAMU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHUsS, HEPABEHCTBA U HUX
CHUCTEMBl N0 YCIOBHUIO 3aJauyM, HMCCIEN0BATH IOJYYEHHOE pEIIeHUE U
OLICHUBATh MPABJONOAOOHOCTh pE3YAbTATOB; YMEHHE MOJIEIIMPOBAThH
pealibHble CUTyallUM Ha $3bIKE MaTEMAaTHUKWU; COCTaBJISTH BBIPaKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh
NOCTPOEHHBIE  MOJAEIM C  HUCIOJb30BAaHMEM  amnmapara  aureOpsl,

MHTEPIPETUPOBATH ITOTYYCHHBIN PE3YIIbTAT

YMeHue omnepupoBaTh MOHATUSAMH: CpeqHee apu(MeTHUecKoe, MeanaHa,
HauOoJiblllee U HaMMEHbILEEe 3HAUEHUs], pa3Max, JUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOro Habopa; yMEHUE HU3BJIEKaTh, MHTEPIPETUPOBATH
nHQOpMaIIUIo, TPEACTABICHHYIO B TaONHIlaX, Ha AWarpammax, rpadukax,
OTPAXKAOILYI0 CBOWMCTBA pPEAIbHBIX IIPOLIECCOB U SIBJICHUM; MPEACTABIATh
MHQOpMALIMI0O C TOMOIBbIO Tabaull M AMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKHE JaHHbIe, B TOM YHCJE C MPUMEHEHUEM TrpaduyuecKux
METO/IOB U 3JICKTPOHHBIX CPENICTB; TpaUUECKu MCCIeI0BaTh COBMECTHbBIE

HaOJII0ACHNUS C IOMOUIBIO JHarpaMM PacCEUBaHUs U TMHEHHON perpeccuu

YMeHue onepupoBaTb IOHATHUSAMM: CIYy4aWHBIA OINBIT M CIIy4allHOE
COOBITHE, BEpPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTh C HCIIOJIB30BAHHUEM rpa(bnqecmx MCTOO0B; MNPUMCHATH




dopMynIbl CIOXKEHHMS U YMHOXXEHHUS BEpPOSTHOCTEH, (opMyily MOJHON
BEPOSATHOCTH, (opmyry bepHymim, komMOMHAaTOpHBIE (AKTHI U (POPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; yMEHUE ONepUpoBaTh
NOHATHAMM: CllydalilHas BEIWYMHA, pacCHpelelieHUE BEpOSTHOCTEH,
MaTE€MaTU4YeCKOE OXKUJAHHUE, AUCIEPCUs M CTaHJAPTHOE OTKIOHECHHUE
ClyyailHOM  BenMYMHBI, (QYHKIUM  pacnpefeNeHuss U  IJIOTHOCTH
PaBHOMEPHOIO, I10KA3aTEIbHOIO U HOPMAJIBHOIO PaCIpElCIICHUN; yMEHUE
UCIIOJIb30BAaTh CBOMCTBA U3YYEHHBIX PACIIPEICICHUN AU PEIUCHUS 3a1a4;
3HAKOMCTBO C IOHATUSMU: 3aKOH OOJIBIIMX YMCEJ, METOAbI BHIOOPOUYHBIX
WCCIIEIOBAaHNN; YMEHHE NPUBOIAUTH IPUMEPHI IPOSBICHUSA 3aKOHA
OOJIBIIIMX YHUCEeNl B MPHUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; yYMEHHE
OIEPUPOBATh IOHATUSAMU: COYETAHUE, NIEPECTAHOBKA, YHMCIIO COYETAHMH,
YUCJIO  TEepecTaHoOBOK, OuHoM  HploTOHA; yMeHHME  NPUMEHSTH
KOMOMHATOpHbIE (PAKTBI M PACCY)KACHHUS AJIS peIleHUs 3a/ad; OLEHUBATh
BEPOSATHOCTH PEAIBHBIX COOBITUI; COCTABIATH BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH MTOTYICHHBIN PE3YIIbTAT

YMmenue ONCpUpPOBaThH IIOHATHUSAMMU TOYKa, npsmad, IIJIOCKOCTB,
MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA yIJIa, TIJIOCKUWA YroJl, ABYTPAHHbIN
yroji, TPEXTPAHHBIM YIoJI, CKPEIMBAIOIMECS MpPsIMbIE, MMAPaUIEIbHOCTh U
MEPIEHUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY HIPSMBIMH,
YIOJI MEXIy NpAMOA M TIJIOCKOCTBIO, VYIOJ MEXKIY ILIOCKOCTSMH,
paccTossHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSHUE MEKIY MPSIMbIMU,
PAcCCTOSIHME MEX]y IJIOCKOCTSIMU; YMEHUE HCIIOJb30BATh MpPHU PEILICHUU
3aga4 M3YyUYCHHBIC q)aKl“BI U TCOPCMBI IINIAHUMETPHUH, YMCHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOILETO MHpA; CTPOUTh MaTeMaTHYEeCKHe
MOJENIM C IOMOUIBK0 T€OMETPUYECKUX IOHSATHUM W BEJIMYMH, pELIATh

CBSA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a4n
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YMeHue OonepupoBaTh MOHATHAMHU: IUIOMRIL (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBHJIBHBIH MHOTOTPAHHHUK, CEUYEHHWE MHOTOTPAaHHUKA,
KyO, TapajulelienmuIie]l, Nnpu3Ma, MHUpamMuaa, (urypa W IMOBEPXHOCTH
BpalllcHUs, LWJIMHIP, KOHYC, Imap, cdepa, mion@ab cgepbl, IIIOMAIb
MOBEPXHOCTH MHPAMUJbI, TPU3MbI, KOHYyca, HHIUHIpPA, O0BEM Kyoa,
[IPSMOYIOJIBHOTO Mapajulejenuiiesa, IUpamMuabl, IPU3MbI, LUIAHpA,
KOHyca, mapa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUS KOHYca W IWIMHJPA,
napajuieIbHbie OCH HJIM  OCHOBAaHUIO, CEYEHHE IMapa, IUIOCKOCTb,

Kacaromasicss cepbl, LMIUHIpPA, KOHYCA; YMEHHE CTPOMUTH CEueHUe




MHOTOTPaHHMKA, M300pa’kaTb MHOTOIPAaHHUKH, (UIYpbl U IOBEPXHOCTH
BpAIllCHUsI, NX CEYCHHS, B TOM YHCJIE C MOMOUIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (DHUTYp, CAaMOCTOSTEIHHO
(dopMynupoOBaTh OIpeNesIeHUs U3ydaeMbIX (PUTYp, BBIIBUIaTh TUIIOTE3BI O
CBOMCTBaxX M TMpHU3HAKaAX TE€OMETPUYECKUX (uryp, 0OOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHUE MPOBOAUTH KiIaccupukanuio ¢Guryp Imo
pasIUYHBIM IpPHU3HAKaM, BBINOJIHATh HEOOXOAMMBIE JOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMeHue onepupoBaTh IMOHATHSAMM: JIBUJKEHHE B  IIPOCTPAHCTBE,
napajuieNIbHbIM MepeHoCc, CUMMETPUsI Ha TJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Us, TMOA0OHBIE (UTYpHI; yMEHHE
pacrio3HaBaTh paBHbIE M IOA0OHBIE (UIYpBI, B TOM YHUCIE B NPUPOE,
UCKYCCTBE, apXUTEKType; UCIOIb30BATh TE€OMETPUUYECKUE OTHOILECHUS MPH
pELICHUH 3a]ad; HaxXOIUTh T€OMETPUYECKUE BEIWYUHBI (IJIMHA, Yrodl,
IJIo1RAb, 00BEM) MPU PEUICHUHU 33/a4 U3 IPYrHX YUeOHBIX NMPEIMETOB U
U3 peIbHOW JXU3HU; YMEHHE BBIYMCIATH I'€OMETPUUYECKUE BEIMYMHBI
(mHa, yroj, mIOmRAb, OO0BEM, IUIOMAJL IOBEPXHOCTH), HCIHOJB3YS
M3y4eHHbIE (OPMYIBI M METOJBI, B TOM YHCIE: TUIONRAb TOBEPXHOCTH
MUPAMHIBI, TPU3MBI, KOHYCA, ITUJIWHAPA, TUIomRaas chepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO ~ MapajuleNenunena, MNUPaMHUAbI, MPU3MBI, HIMHJPA,

KOHYca, IIapa; yMEHUE HaX0AUTh OTHOILICHHE 00BEMOB TTOTIOOHBIX (UTYD
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YMeHue ornepupoBaTh MOHATHUSAMH: MPSMOYrOJbHAs CUCTEMa KOOP/AMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIAMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEIICHNE BEKTOpa Ha YHUCIO, pa3IoKEHHUE BEKTOpa IO 0asmucy,
CKaJIIpHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXIy
BEKTOpPaMHU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METO

JUISL peLlieHUsI TEOMETPUUYECKUX 33/1a4 U 3a/1a4 JPYruX y4eOHbIX MPEAMETOB
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YMeHue BHIOMpaTh MOAXOIAIMNA METO/ ISl PELICHHS 33/1a4M; TOHUMaHue
3HaYUMOCTH MAaTeMaTUKd B H3Y4EHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUW; YMEHHME DACIIO3HABAaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKA B MCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOW MAaTEMATHYECKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbIX HA EI'J 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA
1 Uucna v BEIYUCICHUS
1.1 Hatypanbsubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YU CEI
19 Panmonaneubie umucia. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE MIEPUOTTIECKIE Tpodr
13 Apudmernuecknii KopeHb HaTypajibHOW creneHu. [leiicTBus ¢ aprupMeTHUeCKUMU
' KOPHSIMH HaTypaJbHOH CTETICHH
Crenens ¢ 1enbIM nokazareneM. CTeneHb ¢ pallMoHalbHBIM MokazaTeneM. CBOMCTBa
14 CTETEHN
L5 CuHyc, KOCMHYC W TaHT€HC 4YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YKCIIOBOTO apTyMEHTa
1.6 Jlorapudm uuncna. JlecsTuaHbie U HATypaJbHBIE JIOTApH (MBI
JeiictBuTenbHble  uynciaa. Apudmernyeckue onepauuu ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubakEéHHbIe BBIYMCICHUS, TIPAaBUIIA OKPYITICHH S, IPUKUJIKA U OLICHKA
pe3yabTaTa BBIUMCIEHUN
1.8 [IpeoOpazoBanue BhIpaKEHUI
1.9 KommnekcHsie yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie 1 ApoOHO-paIMOHATBHBIE YPaBHCHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronHomerpuyeckue ypaBHEHUs
24 [TokazaTtenbHble U JOrapu(MUUYECKUE YpaBHEHUS
2.5 Lenpie 1 ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JTOTapu(MUYECKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckie HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYTHOCTH YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuia cuctemsl IMHEHHbBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIMU U TpaduKu




@yukuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢yHknuu. B3aumHO oOpaTHBIE

31 ¢bynkuuu. Yétusle u HeuéTHble QyHKUMU. [lepuonnyeckue QyHKIMH
OGsacte ompeneneHUss M MHOXECTBO 3HaueHUW ¢yHkouu. Hymu ¢yHkouu.
3.2 [IpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMymMbl W MHHUMYMBI (yHkimu. HawmOonbliee W HanMeHbIee 3HAYCHHE
(YHKIIUY Ha IPOMEXKYTKE
33 Crenennas (QyHKIUS C HaTypaJdbHBIM M IEIbIM ToOKazaTeneMm. E€ cBoiicTBa u
' rpajuk. CBoiicTBa u rpaduk KOpHs N-0# CTeneHu
3.4 Tpuronomerpuueckue GyHKIIMH, X CBOMCTBA U TpauKd
3.5 IlokazatenbHas u gorapudmuueckas (QyHKIMHU, UX CBONCTBA U TpapuKu
Toukn paspeiBa. AcuMnTorsl rpadukoB  ¢Qynkuuid. CBoiicTBa  (QyHKIMH,
36 HENPEePBIBHBIX HA OTPE3Ke
3.7 ITocrnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATENIbHOCTEN
3.8 ApudmeTrdeckas ¥ reomeTprieckas mporpeccun. @opmyria CI0KHBIX IPOIIEHTOB
4 Hauvana maremarndeckoro aHanusa
4.1 [TpousBoanas gynkiuu. [Ipou3BoaHbIE AIeMEHTAPHBIX (DYHKIIHI
[lpumeHeHre NPOU3BOAHONW K HCCIENOBAaHUIO (YHKUMM HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxneHue HauOoNblero U HauMEHBIIEro 3HAa4eHHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasznas. MuTerpan
5 MHoecTBa U JOTUKa
5.1 MHO0XeCTBO, Ollepallii HaJl MHOXKeCTBaMHu. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPAILCHUS
7.5 KoopauHnatel 1 BEKTOPBI










