MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIIIN
CepoBckuil MyHHIUNIAJIBHBIA OKPYT

MBOY COMI c. AngpuanoBu4n

PACCMOTPEHO YTBEPX/IEHO

[Temarornyeckum COBETOM [Tpuka3z Nel16/1-ox1

TTpotoxon Nel 84 oT «29» aBrycra 2025 1.

oT «28» aBrycra 2025 1.

PABOYAS ITPOT'PAMMA

yueOHOro npeamera «BeposiTHOCTb U CTATHCTHUKA.
Yriay0ieHHbIA YPOBEHb.»

st ooyuaroruxest 10-11 kmaccos

n.Jlapbkosa 2025



IHHOACHUTEJIBHASA 3AIINCKA

VYuebublii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIUIYOJEHHOTO YpPOBHS  SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriyOIE€HHOTO YpOBHS Ha YpOBHE
cpeaHero ooOmero oOpa3oBaHWs. YUeOHBIM Kypc TmpenHasHaueH s (OPMUPOBAHHUA Y
00yJaromuxcss CTATUCTHYECKON KYJIbTyphl W TOHHMAaHHS POJH TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYEeCKOTO MHCTPYMEHTA JIJIsl U3YUEHHsI CITy9aiHBIX COOBITHH, BETMYMH U mporieccoB. [Ipu
M3yYeHHH Kypca OOOTaIaloTcsl TMPEACTABICHUS OOYUYaIOIIMXCS O METOAaX HCCIECAOBaHUS
M3MEHYHMBOTO MHpA, Pa3BUBACTCA IOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYECKHX
METOJIOB TIO3HAHUS KaK HEOThEeMJIEMOH YacTH COBPEMEHHOTO EeCTECTBEHHO-HAYYHOTO
MHUPOBO33PCHUSI.

Conepxkanre ydeOHOTO Kypca HANpaBlIeHO HA 3aKpeIyieHWe 3HaHWUM, TOJYyYEHHBIX MpH
M3yYeHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus, U Ha pa3BUTHE MPEICTABICHUN O
CIIyJaifHBIX BEJTMYMHAX W B3aUMOCBS3SIX MEXK/y HUMHU Ha BaXHBIX MTPUMEPAxX, CEOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETo Mupa. B pe3ynbrare y 00yJaromuxcsi TOHKHO c(hOPMUPOBATHCS
MpeACTaBICHUE O Haubojee YHNOTPEOUTEIBHBIX U OOIMMX MAaTeMaTHUYeCKHX MOJEIX,
UCTIONB3YyEMBIX JIISl  OTMCAHWSI AHTPONOMETPUYECKUX H  JIeMOrpauyecKux BEIWYHH,
MOTPENTHOCTeH B pa3IMYHBIE pOJa W3MEPEHHAX, JUIMTEIFHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHUH 1 MPOIECCOB B OOIIECTBE. Y YCOHBIN
Kypc sBIsieTcss 0a30#l JJIsl OCBOSHHS BEPOSITHOCTHO-CTATHCTUYECKAX METOJ/IOB, HEOOXOIMMBIX
CHelHalucTaM He TOJbKO WHXEHEPHBIX CIEeUUaIbHOCTEH, HO TakKe COLMAJIbHBIX U
MICUXOJIOTHYECKHUX, TMOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYUTENILHON Mepe
MCIOJIL3YIOT amnmnapar aHanu3a 601bIInX JaHHbIX. LleHTpanbHyto yacTh yueOHOT0 Kypca 3aHUMaeT
00CyXJIeHHe 3aKoHa OOJBIIMX Yhcel — (PyHIAaMEHTaJbHOTO 3aKOHA MPHUPOJBI, HMEIOUIErO
MaTeMaTHIeCKyI0 (GopMalIn3aIuio.

B cooTBercTBUU € yKa3aHHBIMHU LENISIMU B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTUCTUKAa» Ha YrIyOJ€HHOM YpPOBHE BBIJIEJICHBl OCHOBHBIE COJIEp)KATENIbHBIC JUHUU:
«Crnydaiinble cOOBITUS 1 BEpOATHOCTU» U «CilydaiiHbIe BEIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

[ToMUMO OCHOBHBIX JIMHUN B y4eOHBII Kypc BKIIOUEHBI 3JIEMEHTHI TEOPUH I'padoB U TEOPUU
MHO>KECTB, HEOOXOAUMBbIE I MOJHOLIEHHOTO OCBOCHMS MaTepuaja JaHHOTO y4eOHOro Kypca u
CMEXHBIX MAaTEMaTUYECKIX y4EOHBIX KYpPCOB.

Copepxanne nuHuu «CrnydaiiHple COOBITUS U BEPOSITHOCTH» CIY)KMUT OCHOBOHM IS
(dbopMupOBaHMS IPECTABICHUN O PacIIpeIeTICHIH BEPOATHOCTEN MEXKY 3HAUCHUSIMU CITyYaiiHbIX
BEeTUYMH. BaykHYI0 4acTh B 9TO# coJepKaTEIbHOM TMHUU 3aHUMAET U3yuyeHUE T€OMETPUUECKOTO
U OMHOMHUANBHOTO paclpeAesicHui W 3HAKOMCTBO C UX HENPEpPhIBHBIMU aHAJIOTAaMH —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM pacipee/IeHUsIMU.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIYYaiHBIMU BEMUYMHAMU U paCHpeeNICHUSMHU,
aKIEHTUPYIOT BHHMaHHE OOy4JaloUIuXCs Ha OMHCAHMM W W3YYCHHUU CIy4alHBIX SIBJICHUU C
MIOMOIIbIO HEMpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMaHUE YJENseTcs I0Ka3aTeIbHOMY U
HOPMAaJIbHOMY pacIipeleIeHUsIM.

B yue6HOM Kypce mperycMaTpuBaeTCsl O3HAKOMUTENIBHOE M3Y4YE€HHE CBS3U MEXAY
CIIyJaifHBIMH BEJIMYMHAMU U OTIMCAHHUE 3TOM CBS3H C IOMOIIBIO K03(ppULIMeHTa KOPPEISILINUY U €ro
BBIOOPOYHOIO aHalora. OTH DJIEMEHThl COJIEp)KaHUS pPa3BUBAIOT TeMy «JlumarpaMMel



pacceuBaHUs», U3YYCHHYIO HAa YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI, U BO MHOI'OM OTIUPAIOTCS
Ha CBEJICHUS U3 KypCOB ajreOpbl U re€OMETPUH.

Emgé onun smeMeHT coaepkaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIHFHOM YPOBHE —
MOCIIEIOBATEIBHOCTD CIY4allHBIX HE3aBHCUMBIX COOBITHH, HACTYNAIOIIUX B €IUHHILY BPEMEHH.
O3HakOMJICHHE C pacrlpelclieHUEM BEpPOSITHOCTEH KOJIMYECTBA TAaKUX COOBITHA HOCHUT
Pa3BUBAIOIINI XapaKTep W SBISETCS aKTYyaIbHBIM JUIA OYAYIIMX a0MUTYpHUEHTOB, IMOCTYIIAIOLINX
Ha yqe6HBIe CIICHUAJIbHOCTH, CBA3aHHBIC C O6HIGCTB6HHI)IMI/I HayKaMu, IICUXOJIOTHEH U
YIIPaBJICHUEM.

Ha u3yuyenne yuebHOTO Kypca «BeposSTHOCTh M CTAaTHCTHKa» Ha YIrIIyOJCHHOM YPOBHE
otBoautcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIM Tpad, Myt B rpade: MuKiIbl U nenu. CTeneHb (BaJICHTHOCTh) BEPITUHBL
I'padsr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4allHbIE COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTHOCTh cilyyaliHOTO COOBITHS. BIM30CTh 4acTOTBI U BEPOSATHOCTU COOBITHIA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu Haa COOBITHSIMU: TepecedeHue, 00beIMHEHNE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia CI0KeHUS BEPOATHOCTEH.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSATHOCTEH. JlepeBO CIly4ailHOTO JKCIIEpUMEHTA.
®dopmyina noaHo# BeposTHocTH. Dopmyna baiteca. HezaBucumebie coObITHS.

bunapHbIii cimydaliHbIN ONBIT (MCTIBITAHKE), YCIIEX U HeyAada. HezaBucHMble UCIIBITAHMUSL.
Cepust HE3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. IlepecranoBku u (axkropuan. Yucno
couetanuil. Tpeyroapauk Ilackans. ®opmyna ounoma Herotona.

Cepust HezaBucuMbIX HcnbiTaHuil bepuymin. CryuyailiHplii BBIOOpP H3 KOHEUHOMU
COBOKYITHOCTH.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
Onepanuu  Haj ciay4yallHBIMU BeIMYMHAMHM. bHHapHas ciywaliHas BenuuuHa. [Ipumepst
pacnpeziefieHui, B TOM YHCIIe TEOMETPUUYECKOE U OMHOMHAIIBHOE.

CoBMecTHOE pachpeqeseHue ABYX CilydallHbIX BenuuuH. He3aBucumbie ciydaiiHbie
BEJIMYMHBI. MaTeMaTH4yecKoe OXHUAaHHWE CydailHOW BenuuuHbl (pacmupenencHus). [Ipumepsr
MIPUMEHEHHs] MaTEMaTUYECKOTO 0KHUIaHus (CTpaxoBaHue, JoTepes). MareMaTH4uecKkoe 0xK1IaHne
OMHAPHOW CIIy4alfHOW BENWYWHBI. MaTeMaTH4YeCKOe OXXUJAHUE CYMMBI CIIyYallHBIX BEJIMYHH.
Marematuueckoe 0XUAaHUe TEOMETPUUECKOT0 U OMHOMUATIBLHOTO pacipeeeHui.

Jluciepcusi W CTaHIApTHOE OTKJIOHEHHME CIy4alHOW BeJIMYUHBI (paclpeaeneHus).
Jucnepcusi OMHApHOW CioydyalHOW BEIWYUMHBI. MaTeMaTHYecKoe OXHUIaHUE TPOM3BEACHHUS W
JUCIIEPCHUSI CYMMBI HE3aBUCUMBIX CIydalHbIX BEJIMYUH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUANBHOTO pachpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHUE T'e€OMETPUYECKOTrO
pacrnpeneneHus.

11 KJIACC

HepasenctBo YeObiméBa. Teopema YebObiméBa. Teopema bepHymnu. 3akoH Oombrmx
yrcen. BrpiOopouHblii MeTon uccienoBaHuil. BwiGopounble XxapakTepucTuku. OlLEeHUBaHUE
BEPOSITHOCTH COOBITHS 1O BBIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIIOTE3 C MOMOIIBIO
W3YyYEHHBIX PACIIPEIAECICHUN.

HenpepsiBHble cayuaiinble BenuuuHbL [Ipumepsl. DyHKIUA IIIOTHOCTH BEPOATHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHre W €ro CBOMCTBa. 3ajaud, NPUBOIAIINE K
MOKa3aTeIbHOMY pacHpeieNeHnI0. 3aayd, MPUBOALUIME K HOPMAIBHOMY PACIPEICICHHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTH TIOKA3aTENbHOTO pachpenesieHus, (YHKIHS TUIOTHOCTH
BEPOSITHOCTH HOPMAaJbHOTO pacnpeneneHus. OyHKIUS TUIIOTHOCTH M CBOMCTBA HOPMAJIbHOTO
pacrpeneneHus.



[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3agauu, NPUBOAAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanusi nByx cinydailHeix BennuuH. KodpHUIMEHT IHMHEWHOW KOppPEeIsIUU.
CoBmecTHBIC HAOMIOCHNS JBYX BeIHMUMH. BbiOopouHslit k03¢ duiment koppensiuuu. Pasnuane
MEXKy JMHEHHOM CBS3bK0 M INPUYMHHO-CIICICTBEHHON CBs3bl0. JIMHEWHHAs perpeccus, METOJ
HaVMEHBIINX KBaJIpaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTH Y CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK  OOydJaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAJBbHBIMU WHCTUTYTAaMU B
COOTBETCTBHUU C UX (PYHKIUSAMU U HA3HAYCHHUEM;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNUCKOM Ipa’kJaHCKOM MACHTUYHOCTH, YBRXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCUMCKOW MaTEMAaTHYECKOW IIKOJIbI, MCHOJb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME  JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTH>KEHUM HayKM M JESTENbHOCTBIO YYEHOT'O, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, pPEIICHUH, PacCyXIACHUN, BOCIPUUMYHMBOCTh K MaTEeMaTHUYECKUM acIeKTaMm
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON JEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTh K TPYJly, OCO3HAHHE LIEHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IU4HbIM cepam
podeccHOHAbHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKCHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HANlPaBJIEHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOM U COLUAIBHOW Cpelbl, OCO3HAaHHE
rJ100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, OpUeHTAIIHSI HAa TPUMEHEHHE MaTeMaTHIEeCKIX
3HAHWI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Kalolel cpeibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEICTBUI AJI1 OKPYXKAIOILIEH Cpebl;



8) HeHHOCTH HAYYHOr0 MO3HAHUSL:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTUKHM, MTOHUMAaHUE MATEMaTHYECKOW HAyKH KakK CQepbl
YeIIOBEYCCKOU JIEATEIIPHOCTH, 3TANOB €€ Pa3BUTHSA U 3HAYMMOCTH JIJISl PA3BUTHUS ITUBUIIH3AIUH,
OBJIAJICHUE S3BIKOM MAaTEMATUKH U MAaTEMAaTHYCCKOU KYIbTYPOH KaK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIBCKYIO IEATEILHOCTh MHIUBHUIYaTHHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Bba3oBble jornueckue aqecTBU:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUpPOBATH ONpEAENeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAHHUS [UIsi OO0OOIIEHUs u
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U 061111/1e, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IPOTUBOPCUUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBCPKIACHUAX, npeaiaratb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JieNlaTh BBIBOJBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIFHO 0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUH (TIpSAMBbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlUIO, TNPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpATH CIIOCO0 perieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMpAThH HarboJIee MOIXOIAIMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MNpobdiIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00bEKTaMu, SIBJICHHUSIMH, POLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIOICHUS, UCCIIEeI0OBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIABUTaTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH JIeUIIUTHI UHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMIPOC U IS
pelieHus 3a1a4uu;



BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATb,
CHCTEMAaTH3HpPOBATh W HWHTEPIPETHPOBATh HMHGOPMAIMIO DPA3IUYHBIX BUIAOB U  (opm
MIPECTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B pa3InYHbIX (POpPMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTh HMH(OPMAMK 1O  CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHbBIe yHHBepcaibHble yueOHbIe 1elCTBUS

Oo0menmne:

BOCIIPpUHUMATb U q)OpMYJIHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUAMH U LEIAMU
O6IH€HI/I$[, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO0 TOYKY 3pPCHHA B YCTHBIX W NHWCBMCHHBIX
TEKCTaXx, JaBaTh MMOACHCHUA 110 X0y PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘IGHHI:IfI PE3YIbTAT,

B XoJie OOCYXKIEHMsI 3a7aBaTh BOIPOCHI IO CYLIECTBY O00CYXJaeMOMl TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXKACHHUA C CY)KIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTI) pasiiniaue U CXO0ACTBO
MO3ULIUH, B KOPPEKTHOU hopme (HGopMyTupoBaTh pa3HOTIIACHS, CBOU BO3PaXKEHUS;

NpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BHICTYIUICHUS C YUETOM 3a7a4 MPE3eHTALUU U 0COOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTaBIISATh IUIAH, AJITOPUTM pEUICHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs ¢ Y4€TOM
HUMEIOILIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pelICHUI ¢ y4ETOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJVIEKT:

BIIaJIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIUTENBHBIX MPOLECCOB, HX pe3yldbTaTOB, BIJAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOoIiecca U pe3ysbTara PeleHUsl MaTeMaTUYeCcKOo 3a/1a4i;

MPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IPU PEUICHUM 33Jayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIeJIU U YCIOBUAM, OOBSCHATH MPUYHHBI TOCTIKEHUS
WIM HEJOCTM)KEHUS Ppe3ylbTaTOB JEATENIbHOCTH, HAXOJUTh OINMOKY, JaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl TpU
pelieHnd y4eOHBIX 3a/Jay, NPUHAMATH IIellb COBMECTHOW JESITEeNhbHOCTH, I[IJIAHHPOBATh
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacmpenensarTh BUAbl paboT, AOroBapuBaThCS, 0OCYKIATh
MIPOLIECC M Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYMNMOBBIX (GopMax paboThl (0O0CyXIeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBIIOIHITH CBOIO YacTh paOOThI M KOOPAMHUPOBATH CBOU JIEHCTBUS C IPYTUMU



YjieHaMM KOMAaH[bl, OIICHWBAaTh KAueCTBO CBOETO BKJIAZa B OOLIMI MPOAYKT MO KPUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HAQyquTCs:

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: Tpad, IIOCKUH rpad, cBs3HBIN rpad, myTs B rpade,
LeNb, LUK, JEPEBO, CTEIIEHb BEPIIUHBI, AEPEBO CIYYalHOIO SKCIIEPUMEHTA;

CcBOOOJTHO OIEpPUPOBATH TMOHATHUSMU: CIYYalHBIM OKCIEPUMEHT (OMBIT), CIy4aiiHOEe
coObITHE, AJIEMEHTAapHOE CiIydallHOe COOBITHE (RJIEMEHTapHbIM HCXOJ) CIy4allHOrO OIBITa,
HaXOJUTh BEPOSTHOCTU COOBITUI B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU;

HaxoJUTh U (OPMYIHPOBATH COOBITUS: TMEepeceYeHre, 0ObEIUHEHHE TAaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY, HCIIOJIb30BaTh JUarpaMmbl Oiijepa, KOOPAUHATHYIO
NpsMYI0 JJIsl pelleHus 3a7ad, [O0Jb30BaTbCsl (OPMYJON CIOXKEHHS BEPOSTHOCTEH s
BEPOSITHOCTEN JIBYX U TPEX CIydailHbIX COOBITUI;

OTepUpOBaTh TMOHATHUSAMHU: YCIOBHasi BEPOSITHOCTh, YMHOJKEHHE BEPOSTHOCTEH,
HE3aBHCHMBbIE COOBITHS, IEPEBO CIYyYalHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO TIPaBUJIa YMHOXKEHUS, JI€peBa CIy4alHOTO OIbITa, MCIOIb30BaTh (POPMYITy MOITHOMN
BeposATHOCTH, opmyiny baiieca mpu penieHnn 3amad, OnpenessiTh HE3aBUCUMOCTh COOBITHUHN TIO
(dbopMyIie ¥ 0 OpraHU3aUH CIy4aiiHOTo SKCIIEPHUMEHTA;

IPUMEHATh HM3y4EHHblE KOMOMHATOpHbIE (OPMYNIbI A HEPEUYUCICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTApHbIX COOBITHI CIy4allHOrO OMNbITa, pELIEHHUA 3a7ad [0 TEOpUU
BEPOSITHOCTEM;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: OWHAPHBIN CIyJalHBINA ONBIT (MCIIBITAHHUE), YCTIEX U
HeyJauya, He3aBUCUMBIC WCIBITAHMs, CEpUsl MCIBITAaHWM, HAXOJUTh BEPOSITHOCTH COOBITHI: B
CepUH UCHBITAHUN JI0 NEPBOro ycIexa, B CepUM UCHbITaHuN bepHyiM, B ONbITE, CBI3aHHOM CO
ClIy4aiiHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

cBOOOJIHO ONIEPUPOBATH MOHATUAMU: CllydaiiHasi BEIMYMHA, PACPEAEICHNE BEPOSITHOCTEH,
Marpamma pacupezeneHus, OMHapHas ciiydaiiHas BEJIM4YMHA, FeOMEeTpUYEcKoe, OMHOMHUAIBHOE
pacripeielieHue;

ONEpPUPOBATh TMOHATHSIMU: COBMECTHOE paclpelielieHue [JBYX CIy4alHBIX BEJIUYUH,
HCIOJIb30BaTh TAOJIMILy COBMECTHOTO paclpeesieHHsl IBYX CIy4alHbIX BEJIMYHMH IS BbIICICHU
pacrpesiesieHus]  KaXJIOM  BEJIUYMHBI,  ONpPENENCHHs  HE3aBHUCUMOCTH  CIIy4alHbIX
BEJIMYUH;CBOOOHO ONEPUPOBAThH MOHATHEM MAaTEMAaTHUYECKOTO OXKUJIaHUS CIy4allHOM BETUYMHBI
(pacnpesenenus), IPUMEHATh CBOMCTBA MAaTEMaTHMUYECKOTO OXKHUJAAHUS IpPU peIIeHUH 3ajad,
BBIUUCIIATh MAaTEMaTUYECKOE OXKHJaHHEe OMHOMHAIBHOIO M T'€OMETPHUYECKOIO pacHpeieieHUH;
CBOOOJITHO ONEpUpPOBaTh MOHATUSAMH: JUCHEPCHsl, CTaHAAPTHOE OTKJIOHEHHE ClydaiiHON
BEJIMYUHBI, NPUMEHITh CBOMCTBAa IUCIEPCUU CIIydyallHOW BeNMUYUHBI (pacmpeaeieHus) npu
pElIeHNH 3a/jad, BBIYUCIATH IUCHEPCHI0O M CTAaHJAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieeHui.

K koniy 11 kiacca oOyyaromuiicss HayqYuTCs:

BBIUMCIIATH BBIOOPOYHBIE XapaKTEPUCTUKW 10 JIAHHOW BBIOOpDKE U  OIICHHUBATh
XapaKTepUCTUKU TI'eHEpPabHOW COBOKYIHOCTH JAaHHBIX IO BBIOOPOUYHBIM XapaKTEPHCTUKAM.



OneHuBaTh BEPOSTHOCTH COOBITUH M TPOBEPATH NPOCTEHININE CTATHCTUYECKUE THIIOTE3HI,
MOJIB3YACH U3Y4YEHHBIMU PACTIpeICICHUSIMHY;

MPUBOANTH TPUMEPHI 3a1ad, MPHUBOIIMX K TMOKA3aTeIbHOMY pPacHpeleseHHI0, 3ajad,
MPUBOIAIIUX K HOPMAJIbHOMY pactipeiesieHuio. OnepupoBaTh MOHATHIMU: (PYHKIHS TIIOTHOCTH
BEPOSATHOCTH TOKA3aTEIBHOTO paclpeaeieHus, QyHKINS IUIOTHOCTH BEPOSITHOCTH HOPMAaJILHOTO
pacripenenieHusi, (QYHKIHS TJIOTHOCTH M CBOMCTBA HOPMAJBHOTO PACIPEICICHUS;0NPENLIATH
KOA(QPHUIUEHT TUHEWHOU KOPPEISAIIH, BEBIOOPOYHBIN KOAPDHUIIMEHT KOPPEIISAIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DnemMeHTHl TeopuH rpados 3
) CrnyyaiiHble OTIBITHI, CITydaiiHbI€ COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMU. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEMN. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocneioBaTeNbHbIX UCIIBITAHUN.
5 Ucneitanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Ciny4aliHble BEJIMYMHBI U paclpeaesICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJIBIITUX YUCETT 5
2 DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenenenus), moka3zaTeabHOE U 4
HOPMaJIbHOE pacrpeeseHus
Pacnpenenenne Ilyaccona
5 CBs13b MEXy CITY4aliHBIMH BEJIMYNHAMHU 6
O060061eHre 1 cucTeMaTu3alus 3HaHu’ 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Nen/m | Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

3a/1auy ¢ TOMOIIBIO rpada

I'pad, cBs3HbII rpad, npeacTaBiIcHUe

[Iyts B rpade. Llenu u nuxb

Crenensb (BaJIEHTHOCTD) BEPILUHBI.

I'padbr Ha mnockocTu. [epeso
CIIy4ailHOTO JKCIIEpUMEHTA

COOBITHS (MCXOTBI)

CrnydaifHble SKCTIEPUMEHTHI (OTIBITHI) U
4 CITy4JailHbIe COOBITHS. DJIeMEHTapHBIC

COOBITHSIMU

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU

COOBITHSIMU

BeposTHOCTB City4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU

coObITHst. @opMmysa CloKEeHUS
BEPOSITHOCTEN

[lepeceuenue, 00beIMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIOIOKHBIE




VYcioBHas BEPOSITHOCTh. Y MHOYKEHHE

8 BepositHocTel. Dopmyna ycnoBHOU
BEPOSITHOCTH
VYcioBHAs BEPOSITHOCTh. Y MHOXKEHHE

9 BepositHocTeil. Dopmyna ycmoBHOM
BEPOSITHOCTH

10 ®dopmyia MoJHOM BEPOATHOCTH

1 ®opmyina baneca. HezaBucumele
COOBITUSA

12 KomMOuHnaTopHO€E IPpaBHII0O YMHOKEHUSI.
[lepecranoBku U (hakTopua

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
KonTtponbras padota Nel: "I'padswr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpuKa"
bunapHblii cirydaliHbIN OTIBIT
(ucmpITaHKe), yCIexX U Heyaava.

16 HeszaBucumpbie ucnpitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

7 Cepust HE3aBUCHUMBIX UCTIBITAHUH J10
MIepBOro ycrexa

13 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BeposTHOCTEN. [lnarpamma
pacpeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMu. [Ipumepst
pactpeneneHnii. bunapHas cirydaiiHast
BEJIMYMHA

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MaremMmatudeckoe OXKUJaHNuE
ciydaifHol BenuuuHbl. COBMECTHOE
pacnpeesieHue AByX ClydalHbIX
BEJIMYHH

25

He3aBucumpbie ciydailHble BETUYHHBI.
CBolicTBa MaTeMaTHISCKOTO
OKHaHusg. MaTeMaTHYeCKOe
OKHMJIaHWE OMHAPHOW ClTydyailHOU
BEIUYUHBI

26

Matematuueckoe OKuJaHue
reOMETPHYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHui

27

[[chepcnﬂ " CTaHOAPTHOC
OTKJIOHCHHUC

28

Jlucniepcust OMHApHOM ciydaitHON
BennuMHbL. CBOMCTBA Tucnepcun




29

MaremaTHuueckoe OXXKHIAaHHUC
MMPOU3BCACHUA U JUCIICPCUA CYMMBbI
HE3aBHUCUMBIX CJIy‘-IB,ﬁHI:IX BECJINYNH

30

Jucrniepcusi OMHOMHATIBHOTO
pactipenenenus. [Ipaktuueckas pabota
C MCIIOJIb30BAaHUEM DJICKTPOHHBIX
TabnuI

31

Jucnepcus u ctangapTHOE
OTKJIOHEHUE IT€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTIOIH30BaAHUEM
AIIEKTPOHHBIX TAOJIHII

32

O00011IeHNE U CHCTEMATHA3ALMS 3HAHUHA

33

KonTtponbHas padota Ne2:
"Ucneitanus bepuymu. CioydaiiHbie
BEJIMYMHBI U pacnpenencHus"”

34

O0001IeHne U cucTeEMaTU3aINs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

Hepasencrso YeOnieBa. Teopema
UYeobsimena. Teopema bepnynnu. 3akon
OOJIBIITUX YUCETT

Hepasencto YeOrimea. Teopema
Yeorpimena. Teopema bepnynnu. 3akoH
OOJIBIITUX YHCETT

Hepasencro YeOsimena. Teopema
Yeonimena. Teopema bepnymnu. 3akoH
OOJIBIINX YKCEN

Br100pouHBIi METOT MCCIIEIOBAHMIA

[IpakTrueckas padoTa ¢
WCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHIL

I'enepanbHas COBOKYITHOCTD U
CiTyJaiiHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OueHka cpeTHero U Jucrepcuu
reHepaibHONW COBOKYITHOCTH C IOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHUKAMH.
OneHka cpeJHero U IUCIEPCUN




reHepaibHONW COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

OrneHrBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEHNIINX TUIIOTE3 C IOMOLIBIO
CBOWCTB M3y4YEHHBIX pacnpeneacHui

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB W3y4YEHHBIX pacnpeneacHuin

11

[IpakTnueckas pabota c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

12

[IpuMepr! HEIPEPBIBHBIX CITYYaHBIX
BeJIU4HMH. OYHKIHA ITIOTHOCTH
BEPOSITHOCTH

13

PaBHoMepHoe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAALINX K MOKA3aTeIbHOMY U
K HOPMaJIbHOMY pacipe/ielIeHUsIM

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O pacCpEaCiICHUA

15

(DYHKI_[I/ISI INIOTHOCTH BEPOATHOCTU
HOPMAJIbHOI'O pacClpCACICHHA

16

IlocnenoBarenpHOCT OAMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MIPUBOALIEH K PACIIPEIEICHUIO
Ilyaccona

17

[IpakTuyeckas pabora c
UCIOJIb30BAHMEM 3JIEKTPOHHBIX TaOIUI]




KoBapuanus qByx ciiydailHbIX BEJIUYHUH.

18 Koadduuuent xoppensauuu

19 CoBmecTHBIE HAOTIOIEHUS IBYX BEIMYHH

20 Bri6opounsrii ko3 duruent
KOppEsALUU

71 Paznuune Mex 1y TMHEHHOM CBS3BIO U
MIPUYMHHO-CIIEICTBEHHOM CBS3BIO

22 JIuneitnas perpeccus

3 [IpakTnueckas pabota c
WCII0JIb30BAHHUEM AJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamm, ONucaTeIbHas
CTaTHCTHKA

)5 OnbITH ¢ paBHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU

26 Brruncienue BeposTHOCTEH COOBITHIA C
npuMeHeHreM Gopmyi
Brruncienue BeposTHOCTEH COOBITHIA C

7 MIPUMEHEHHEM IrpapUuecKux METOI0B:
KOOpAMHATHAs NpsmMasi, 1epeBo,
auarpaMma Junepa

28 CrnyuaiiHble BEJIMYMHBI U paclpeesIeHUs

29 MareMarnueckoe 0XKUAAHNE CITydYallHOU
BEJINYMHBI

30 MaremaTuuecKkoe 0KUIAaHue CIy4alHON
BEJINYMHBI

31 KonTtponsHas pabdota: "BeposaTHocTs 1

cTaTUCTUKA"




32

Brraucnenue BeposTHOCTEH COOBITUH C
npuMeHeHHeM (GOpMYIT U TpapuIecKux
METOJ0B

33

Borunicnenue BeposiTHOCTEN COOBITHI C
npuMeHeHHeM GOpPMYIT U TpaprIECKIX
METO/IOB

34

CrnyuaiiHple BEIMYUHBI U
pacupenenenus. MareMaTnueckoe
0UJAHUE CIYYallHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 YuTtaTh U CTPOUTH TAOIHUIBI U IUATPAMMEBI
6.2 OnepupoBaTh MNOHATHSMH: CpeAHEe apudmeTruyeckoe, MeUaHa,
' HauOoJbllIee, HAUMEHbIIEe 3HaU€HNE, pa3Max MacCUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CITy4ailHbIA SKCIIEPUMEHT (OIIBIT) U cliydaiiHoe
coObITHE, DJIEMEHTApHOE COOBITHE (AJIEMEHTApHBI HCXOJ) CIIy4alHOIO
6.3 OTbITA; HAXOJUTHh BEPOSITHOCTH B OIBITaX C PABHOBO3MOXHBIMH
CITyJaifHBIMH COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUCHHBIX CIIyUaHHBIX IKCTIEPUMEHTAX
Haxomuts u dopmynupoBaTth COOBITHSA: TepeceueHue U OObEIUHEHHE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHBOIOJIOXHOE ITAHHOMY COOBITHIO;
' MOJIb30BaThCcsl  AMarpaMMaMu  Diiepa W QOpMyJIoOM  CIIOXKEHHUS
BEPOATHOCTEH MPU peLIeHUHN 3a1a4
OnepupoBaTb MOHATHSMHU: YCIOBHAas BEpPOSTHOCTb, HE3aBUCHMBIE
6.5 COOBITHS;, HAXOAUTh BEPOSTHOCTH C TMOMOIIBIO MpaBWJIa YMHOXEHUS, C
MOMOIIIBIO JIEpeBa CIy4aifHOrO OIbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MIPU PEIICHUH 3a/1a4
OmnepupoBaTh MOHATUSAMH: UCIIBITAHHE, HE3ABUCUMBbIE UCIIBITAHUS, CEPUS
6.7 UCNBITAHUH, yCIIeX M HeyAaya; HaXOJUTh BEPOSATHOCTH COOBITHI B cepuu
' HE3aBUCHMBbIX HCIBITAHUNA 1O MEPBOI0 yCIeXa, HaXOIUTb BEPOSITHOCTH
coOBITHH B cepuu UCTbITaHuK beprymn
6.8 OnepupoBaTb MOHATUSAMHU: CilydaiiHas BEJIMYMHA, pacHpeieseHHue
' BEPOATHOCTEH, Anarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJabTaTa
5 Teopus BeposATHOCTEN U CTaTUCTUKA
51 CpaBHMBAaTh  BEpOSATHOCTH  3HAYEHMH  CIydyallHOW  BEIMYHMHBIIO
' pacIpeaeseHHIo MU ¢ MTOMOIIBIO JHarpaMm
59 OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXKUAAHUS, IPHUBOJUTH

OPpUMEPBI TOT'O, KaK IPUMCHACTCA MATCMATHYCCKOC OKUJIAHUC CJ'Iy‘-IS.fIHOfI




BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHnaaHue 110 JaHHOMY
pacnpeeeHuIo

5.3 Nmets npenicraBienre o 3ak0He OOJIBIINX YKCET

54 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpECIICHUN




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne gaHHBIX C TOMOIIbIO Tabiaui, W auarpamm. CpenHee
apudmernueckoe, MeauWaHa, HaWOOJBIIEC ¥ HAWMCHBIEE 3HAYCHHS, pa3Max,
JMCTICPCUS ¥ CTAHJIAPTHOE OTKIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyuyaiiHble SKCHEpUMEHTHI (OMBITHI) M CIIy4alHble COOBITHS. ODJIEMEHTapHbIE
coObITUa  (MCXOJBI). BeposATHOCTH CiydailHOTO COOBITHS. bBIWM30CTh YacTOTHIM
BEPOSITHOCTH cOOBITUH. CiryyaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTapPHBIMU
coObITUsIMU. BeposITHOCTH COOBITHIA B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHUAMU

6.3

Oneparuu  HajJ COOBITHSMHU: TIEpeceueHHe, OOBEIWHEHUE, MPOTHBOTIOJIOKHbIE
coObITus. {uarpammel Diinepa. @opmyra cioxkeHus: BEpOsSATHOCTEN

6.4

VYcnoBHas  BEpOATHOCTb. YMHOXKEHHE BEpOSTHOCTEW. JlepeBo  ciydailHOTO
skcriepuMenTta. Gopmyna mosHOM BeposiTHOCTH. HezaBrucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBuio ymHokeHus. IlepecranoBku u ¢aktopuan. Ywucno
couerannii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa

6.6

bunapHbii CiydaiiHBIA ONBIT (MCTBITAHWE), yCHeX MW Heydada. HeszaBucumblie
ucnbiTanua. Cepusi HE3aBUCUMBIX HCHOBITAaHUM 10 TnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyin

6.7

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHoCcTel. /(uarpamMmma pacnpeneneHus.
[Ipumeps! pacnipenieneHuii, B TOM 4HCIlie TeOMETPUIeCKoen OMHOMUAIILHOE

11 KJIACC

Kox

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

TeOpI/ISI BepOHTHOCTCﬁ H CTaTUCTHKA

5.1

UYucnoBble XapaKTEPUCTHKU CIy4alHBIX BEIMYUH: MaTeMaTHYeCKOE OXHJaHHE,
JMCIIepCus U CTaHJapTHOE OTKJIOHeHue. [IpuMepsl NpUMEHEeHNs: MaTeMAaTHYECKOTO
OKU/IaHUsS, B TOM 4YMCJ€ B 3ajjayax U3 IOBCEIHEBHOM *H3HM. MaremaTuueckoe
O’KulaHue OMHApHOU clyyaiiHON BeMM4MHBL. MaremMaTndeckoe OKUAaHUE CYMMBbI
CIIydaliHbIX BEIMYMH. MaTreMaTH4ecKoe 0’KUJIaHUE U IUCIIEPCHUSI TE€OMETPUIECKOTO
1 OMHOMMAJIBHOTO pacIpe/iesIeH

5.2

3aKkoH OOJNBIIMX YHCET M €ro poJib B HAayKe, MpUpoJie U olIriecTBe. BriOOpoUHBIit
METO]I UCCJIeI0OBAaHUN
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HpI/IMepLI HCTMIPCPBIBHBIX CJ'Iy‘-I&fIHBIX BeauuuH. IloHATHE O IUIOTHOCTH
pacnpeaciiCHu. 38.,[(8.‘-11/1, NpUBOJAIINEC K HOPMAJIBbHOMY PACIPCACIICHHULO. Ilonstue
O HOPMAJIbHOM pacCIipCacICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI CPEJTHEI O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromamMu T0Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (GOpPMYJIUpPOBATh M OINEPUPOBATH MOHATHIMH: OIpEAeIeHUE,
aKCHoMa, TeopeMa, CIJIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTENbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TIPUMEHATD UX; YMEHHUE (POPMYIUPOBAThH
0o0paTHOE U MPOTUBOIMOJIOKHOE YTBEPXKACHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPHOPHUMEPLI, HCIOJbB30BATH MCTOO MaTeMaTHYeCKOU HWHIAYKIOHU,
MIPOBOAWUTE  AOKA3aTCJIbHBIC PACCYXKIACHUA TIPpU PCIOCHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBUIBbHOCTDb paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Ha
MHOXCCTBaAaMH; YMCHHEC HCIIOJIE30BATh TeopeTI/IKO—MHO)KeCTBeHHLIfl
afrmapar ajd OImrucCaHus PCajIbHBIX MPOUCCCOB U SIBIICHUH U IIpH pCHICHUN
3aja4, B TOM YHCJIE€ U3 JAPYruX Yy4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBAThH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl pPa3INIHBIMH
croco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHSAMM: HATypalbHOE YUCIO, LIE€JI0€ 4YUCIIO,
CTEIEHb C LIEJbIM NOKa3aTeaeM, KOPEeHb HaTypallbHOW CTENEHHU, CTEIEHb
C palMOHAIbHBIM  IIOKa3aTeJleM, CTeNeHb C  JIeHCTBUTENbHBIM
nokasarenaeM, JOrapugM 4ucia, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK [0 MOAYJI0, PalMOHAIbHOE YHUCIIO,
UppallMOHAIBHOE  YHUCJIO,  MHOXKECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANBHBIX, JACHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJb30BaTh
IPU3HAKU JETMMOCTH, HaUMEHbIIUI OOIMIl fenuTens U HauMEHblIee
oO1iee KpaTHOe, AITOPUTM EBKIINa npy pelieHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ MO3ULIMOHHBIMM ~ CUCTEMaMH  CUMCJICHHUS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHus IPOOHO-PALMOHAIBHBIX
BBIPQ)KEHUIl; yMEHHE ONepUpOBaTh MOHATUSAMH: IOCIIEA0BATEIbHOCTD,
apupMeTHyecKast porpeccus, reoMeTpruecKkas mporpeccus, 0eCKOHEUHO
yObIBarol[asi ~ reoMeTpHyYecKass  IMporpeccus; yMEHUEe  3aJaBaThb
HOCJIeI0BATEIbHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POpMYIT;
YMEHHE OIEPUPOBATH NOHATHUAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apIyMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMUCH KOMITJIEKCHBIX 4HceN (reoMeTpryuecKasi, TPUrOHOMETpHUECKasi 1
anreOpandeckas); yMeTb IMPOU3BOAUTH apu(pMeTHyeckue IEUCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMH; TPUBOJUTH HPUMEPHl  UCIOJIb30BAHUSA




KOMIIJIEKCHBIX YHCEJl; ONEpUPOBaTh MOHATUAMU: Marpuua 2x2 m 3x3,
OTIPEIENINTENb MATPULIbl, TEOMETPUUECKUM CMBICI ONPEIEIUTEINS

YMenue ONCpUpPOBATh MOHATUAMU: PALUOHAIBHBIC, UPPALUOHAIBHBIC,
MoKa3aTeNbHbIe, CTETEHHbIE, JoTapu(Muyeckue, TPUTOHOMETPHUECKHE
YpaBHCHHA W HCPABCHCTBA, HX CHUCTEMBI;, YMCHHUC OIICPUPOBATH
HOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPE0Opa3oBaHUE, YpPaBHEHUE,
HEPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PABHOCHUJIIBHOCTbH
YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHMS,
HCPABCHCTBA W CHCTCMbI C IOMOLIBIO Pa3JIAMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C MapaMeTpoOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CUCTEMbI IJId PCHICHUA MATECMATUYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBarh MOHATHUAMHU: (QYHKIUS, YETHOCTh (DYHKIUH,
MEPUOJUYHOCTh (YHKLHH, OTPAaHUYEHHOCTh (PYHKLIHUU, MOHOTOHHOCTb
(GyHKIMM, 3KCTpeMyM (PYHKIMHU, HauOoJblllee M HaMMEHbIIee 3HAYeHUS
(GYHKIIMM Ha TPOMEXYTKE, HEpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMY, TepBasi ¥ BTOpas Mpou3BOAHAs (DYHKIIMH, FTE€OMETPUYECKUI U
(¢u3nueckuif CMBICII TMPOU3BOJHOW, MepBOOOpa3Has, ONpenenEéHHbIN
WHTErpaji; yMEHHE HaXOAWTh aCUMIITOTHI rpaduka (yHKIHUU; yMEHHE
BBIUUCIIATH INPOU3BOJAHBIE CYMMBI, IPOM3BEICHMS, YaCTHOIO H
KOMIO3MLMU (QYHKIMM, HAXOAUTh YpaBHEHHE KacaTeIbHOW K IpauKy
(GyHKLIMY; yMEHHE HaXOAWUTh MPOM3BOJHBIC SJIEMEHTAPHBIX (DYHKLMIA;
YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIIMH,
HaxXOJUTh HAWOOJbIINE M HAMMEHBIINE 3HAuYeHUs (QYHKIMH; CTPOUTH
rpaMKd MHOTOWIEHOB C HUCIHOJIB30BAHUEM alllapara MaTeMaTH4eCKOro
aHalu3a; HPUMEHATh IPOU3BOJHYIO [UIsI HAXOKIEHHUS HAWIy4IIero
peleHusl B NMPUKIAJHBIX, B TOM YHUCIE COLMATbHO-3KOHOMUYECKUX U
(bu3nyeckrx 3a1a4ax; HAXOIUTh IJIOLIAU U 00BEMBI (PUTYp C TOMOILBIO
UHTErpajia; MpUBOAUTH IMPUMEPbl MaTeMaTHUYECKOIO MOJEINPOBAHUS C
HOMOILBIO I (depeHInanbHbIX YpaBHEHHH

YMmenue omnepupoBarh MNOHATHsAMH: rpaduk (yHKIUU, oOpaTHas
GyHKIMsA, KOMIO3UIMs (DYHKUWH, JTUHEWHAas (QYHKIUsS, KBaJpaTUYHAs
GbyHKIHS, panoHanbHas byHKIMS, CTEIECHHAs byHKIMs,
TPUTOHOMETPHUYECKHE  (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMU, TIOKa3aTelnbHas W JoTapuMuueckas (QYHKIUU; yMEHHUE
CTpOUTH TpaQUKU H3yYEHHBIX (DYHKIMN, BBIMOIHITH MPEOOpa3oBaHUA
rpadukoB GyHKINN, UCTIOIB30BATh IPpaUKH 171 U3yUEHUS MPOLIECCOB U
3aBUCHUMOCTEH, MIPU PEUICHUH 3aJa4 U3 IPYTHX Y4eOHBIX MPEIMETOB H
3a/1a4 U3 pearbHOU JKU3HH, BhIpaxaTh (GOpMylaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOIH30BAaTh CBOMCTBA U rpauKu (PYHKITUHN TSI pereHus
ypaBHEHUH, HEpaBEHCTB W 3agad C MapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOU TUIOCKOCTH MHO>KECTBA PEIICHH ypaBHEHUN, HEPABEHCTB
U UX CUCTEM




YMeHue pemiarb TEKCTOBBIE 3aJjaud pPa3HbIX TUIOB (B TOM 4YHCIIE Ha
MPOIEHTHI, JOJM U YacTH, Ha JBWXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 331a4i U3 00JIaCTH yIpaBJIeHUsI JINYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTAaBJIATH BBIPAKCHHS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCJIOBMIO 3aJa4H, MCCICNOBATH IIOIYYEHHOE DELICHUE U
OLICHUBATh IIPaBJONOJOOHOCTh pPE3YJAbTATOB; YMEHUE MOJEINPOBATh
peanbHBIE CUTyalluM Ha S3BIKE MATEMAaTUKH; COCTaBISATH BBIPAXKCHUS,
YpPaBHEHUS, HEPABEHCTBA W MX CHUCTEMBbI II0 YCIOBHUIO 33J1a4H,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIHM C MCIOJIb30BAHMEM alllapara
anredpbl, UHTEPIPETUPOBATH NOTYUEHHBIN PE3yNbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeHee apuMeTHIEeCKoe, MeIuaHa,
HauOoJIbIIIeEe U HAMMEHBIIIEE 3HAYCHH S, pa3MaXx, IUCIIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH
“H(pOpMAIINIO, TPEACTABICHHYIO B Ta0IUIIAX, HA AUarpaMMax, rpadukax,
OTPAKAIOINIYIO CBOMCTBA PEaTbHBIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
WHQOpMAIIUIO C TIOMOMIBIO TaOMHWI] W JUarpaMM; HCCJIEA0BATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TpadruecKux
METO/IOB 1 AJICKTPOHHBIX CPEJICTB; TpapmuecKu Ncciae10BaTh COBMECTHBIE
HaOMIOZCHUS C TIOMOIIBIO JUarpaMM pPAacCeMBaHUS H JUHEHHOM
perpeccuu

YMeHue onepupoBaTh MOHATUAMM: CIyYalHBIM OMNBIT W CIy4ailHOE
coObITHE, BEpPOSTHOCTh CIY4alHOTO COOBITHS; yYMEHUE BBIYUCIATH
BEPOSITHOCTh C MKCIOJb30BaHUEM TIpaUUYECKUX METOJOB; MPUMEHSThH
(GhopMyIbl CIIOKEHHUS U YMHOXKEHUSI BEpOSITHOCTEH, (opMmyly MOTHOM
BEepOATHOCTH, hopmyiy bepHymn, komOuHATOpHBIE (GaKThI U (OPMYIIHI;
OIICHUBATh BEPOSITHOCTH PEaJbHBIX COOBITUH; yMEHHE OIEpUPOBATH
HNOHATUSIMU: CIlydaliHasi BEJIUYMHA, paclpeesieHue BEpPOSTHOCTEMH,
MaTeMaTHYeCKOe OXHUIAHHWE, AMCIEPCHS U CTAaHAAPTHOE OTKIOHEHHE
ClIlydallHOM BeNMYMHBL, (QYHKUUU pacrhpelesieHuss U IJIOTHOCTU
PaBHOMEPHOTO, IIOKa3aTeIbHOTO U HOPMAJIbHOIO paclpeaeieHuil;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYCHHBIX PACHPENEICHUN Ui
pellieHus 3aJayd; 3HAaKOMCTBO C TOHATUSMHU: 3aKOH OOJBIINX 4YHCEl,
METO/IbI BBIOOPOYHBIX HCCIEIOBAHUN; YMEHHE MPHUBOIUTH MPHUMEPHI
IPOSBICHUS 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX; YMEHUE ONEPUPOBATh MOHATUAMHU: COYETAaHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YMCIO MepecTaHOBOK; OMHOM HblOTOHA; ymeHme
MPUMEHSITh KOMOMHATOPHBIE (PaKThl U PACCYXKACHUS IS PEIICHUs 3a1a4;
OIICHUBATh BEPOSITHOCTH  pEANbHBIX  COOBITHH; COCTaBIISITh
BEPOSITHOCTHYIO MOJIETTh M HHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTat

YMeHue omnepupoBaTh INOHATHAMM: TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIrja, IUJIOCKUM yroul,
JBYIPaHHBIN YroJl, TPEXTPaHHBIM yroJ, CKPEIIUBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, yrou




MEXKIy INPSMBIMH, YroJl MEXIy HPSAMON U INIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEKY
NPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHHE UCIOJIb30BaTh IIPU
pelIeHn: 3a1ad u3y4eHHbIe (aKThl U TEOPEMbI IUIAHUMETPHUH; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAlOLIEro MHpPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIN C IOMOIINBK) T€OMETPHUYECKUX IOHATUH H
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH IIPAKTHYECKUE 3aa4U
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMAAs (GUTYPBI, 00BEM (uUTYpHI,
MHOTOTPAaHHHK, TPAaBWIbHBI MHOTOTPAHHUK, CEYEHHWE MHOTOTPaHHHKA,
KyO, mMmapajuienenumnen, Mpu3Ma, NUpaMuaa, (GuUrypa W IMOBEPXHOCTD
BpallleHus, WJIUHJIpP, KOHYC, map, cdepa, 1iomanb chepsl, TUIONaab
MOBEPXHOCTH TMHPAMHIBI, MPHU3MBI, KOHYCa, IMIUHApA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO MapajulesIenuIe/ia, MUPaMUIbI, MPHU3MBI, LHWIHHApA,
KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHyCa M IWJIMHPA,
nmapajyieIbHble OCH  WJIM OCHOBaHHWIO, CEUCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cepbl, IIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaIlleHNs, UX CEUYEHHS, B TOM YUCIIE C TIOMOMIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHATh CBOMCTBA T€OMETPHUYECKHUX (PHUTYpP, CAMOCTOSTEIHHO
(dbopMyTHpOBaTh ONpECTCHUS N3ydaeMbIX (PUTyp, BBIIIBUTATH THIIOTE3BI
O CBOWCTBax M NMPHU3HAKaX T'€OMETPUYECKHX (HUTyp, 0OOCHOBHIBATH MU
OTIpPOBEpPraTh HMX; YMEHHE IMPOBOJHUTH KiIacCHPUKAIHI0 (Uryp 1o
pa3NUYHBIM TIPU3HAKAM, BBINOJIHITE HEOOXOIMMBIC IOTOJHUTEIBHBIC
MOCTPOCHHUS
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YMeHune omnepupoBaTh TMOHATHUSMH: JBWKEHHE B IPOCTPAHCTBE,
napayiebHBIA MEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOM00MSA, MMOAO0OHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W MOJO0OHBIC (QUTYPHI, B TOM YHCJEC B IPUPOJIE,
UCKYCCTBE, APXUTEKTYpE; HCIIOJIB30BaTh T'€OMETPHUECKHE OTHOIICHHS
IIPY PEIICHHUHN 32/1a9; HAXOAUTh T€OMETPUICCKUE BETMIUHBI (UTMHA, YTOJI,
IIOINab, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JAPYrUX y4eOHBIX PEAMETOB U
U3 PEANbHON KHM3HH, YMCHHE BBIUUCIIATH N€OMETPUYCCKUE BEINYHHBI
(muMHA, yroj, IJOIMIaab, 00BEM, IJIOMIAh TOBEPXHOCTH), HCIOJIB3YS
U3y4eHHbIC (OPMYJIBI U METOJbI, B TOM YHMCIIE: IUIONIA/b TOBEPXHOCTH
UpaMHU/IbI, TIPU3MBI, KOHYCA, IIWIMHIpPA, IUI0Mmaab chepbl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapaiUieNienunea, MUPaMUIbl, MPU3MBL, IUIUHADPA,
KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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YMmenue ONCpUPOBATH MOHATHAMU: IMMPAMOYT'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpPa IIO 6a31/10y,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC TMPOU3ZBCACHUC, YIOJl MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATh BCKTOpHBIﬁ )51 KOOpI[HHaTHLIﬁ METO




JUIL  peUIeHHs TEeOMETPHUYECKMX 3aJad W 3adad  JpYTux Yy4eOHBIX
IpeAMETOB
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YMmenue BbIOMpATh TOAXOIAIIMHA METOA JJIsi pELICHHs 3a7auH,
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKUM B HW3Y4YCHUU IIPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MATEMAaTUYECKUX OTKPBITHM pPOCCUHCKOM H  MHMPOBOH
MaTE€MaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucna v BIYKCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
12 Paumonansupie uncina. OOBIKHOBEHHBIE W JECATUYHBIC APOOU, IMPOICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil  KOpeHb  HaTypaJbHOW  cTtemeHu.  JleWictBus ¢
' apu(pMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIEHU
14 Crenenp ¢ nenbiM nokazatesneM. CTeneHb € PalMOHAIBHBIM IOKa3aTelleM.
' CaoiicTBa CTeneHu
L5 CuHyC, KOCUHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHbBIE JOTapUPMBbI
JlelictButenbHple Yucia. ApudMeTHUecKue omnepanuu ¢ JACHCTBUTEIHHBIMHU
1.7 yucnamu. [IpubnuxEHHbIE BBIYMCICHUS, NpaBUiia OKPYTJIEHUS, MPHUKUAKA U
OLICHKA pe3yJIbTAaTa BBIYNCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHele yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enpie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(OMHUIESCKUE YPABHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPABEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH
31 Oynkiys, crnocoosl 3ananus Gynkuuu. I'paduk Gynkuu. Bzanmuo obparHble
' ¢ynkuuu. YérHeie u HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMM
OO6nacte ompeneneHuss 1 MHOXECTBO 3HaueHMH (yHkuuu. Hymun QyHkmm.
39 [IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMeEXyTKM MOHOTOHHOCTH (DYHKLHMH.

MaxkcuMymbl 1 MUHUMYMBI (pyHKIMU. HanGosbliiee 1 HauMeHbIlIee 3HaueHue
(GYHKIMHU HAa TPOMEXYTKE




Crenennas (pyHKIHMS C HAaTYpaJbHBIM U IENbIM Moka3ateneMm. EE cBolicTBa u

3.3 . .
rpa¢uk. CoiicTBa 1 rpauK KOpHS n-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcuMnToTHl TpadukoB ¢yHkuuid. CBOHCTBa (QYHKIHH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 [locnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmernueckas U reomerpuyeckas mporpeccuu. dopmyna CI0XKHBIX
' IIPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipou3BoiHbIE F€MEHTAPHBIX (PYHKIIMN
[IpumeHeHne MpoU3BOJHON K HMCCIEAOBAaHUIO (PYHKIMNH HAa MOHOTOHHOCTH U
4.2 aKkcTpeMyMmbl. HaxoxaeHne HanOoJIbIIero U HAMMEHBIIETO 3HAUYCHUS (PYHKITMH
Ha OTpe3Ke
4.3 [TepBoo6Gpa3nas. Uurerpan
5 MHoOXecTBa 1 JIOTHKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsimbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAICHUS
7.5 Koopaunatel 1 BEKTOpBI
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