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HOACHUTEJBHASA 3AIINCKA

VYyeOubii Kypc «BeposSTHOCTP M CTAaTHCTHKA» YriayOJIEHHOTO YpPOBHS
ABJISIETCSl TPOJIOJDKEHWEM M Pa3BUTHEM OJHOMMEHHOrO Yy4eOHOTO Kypca
yriyONE€HHOTO YPOBHSI Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUs. Y4eOHBIH
Kypc TpenHa3HadyeH s (HOPMHUPOBAHHS Yy OOYUYAIOIMIMXCS CTATUCTUYECKON
KyJIbTYphl U TIOHUMaHUS POJM TEOPUH BEPOSTHOCTEH KaK MaTeMaTH4eCKOro
UHCTPYMEHTA JIJI1 U3YYEHHS CITydyalHbIX COOBITUH, BEIMYUH U TpoueccoB. [Ipu
M3YyYCHHHM Kypca oO0O0raliaroTcs MpPeACTaBICHUsT OOyYalolmMXcsi O METOJax
HCCIICIOBAaHUST M3MEHUYMBOTO MHpA, Pa3BUBAETCS TMOHMMAaHUE 3HAYUMOCTU M
OOIIIHOCTH MaTEMaTHYECKHUX METOJOB IO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

Conepxanue y4eOHOrO Kypca HamnpaBJIeHO Ha 3aKpeIUieHWE 3HAHHM,
MOJTYUYEHHBIX MTPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus,
M Ha pa3BUTUEC MPEACTABICHUM O CIydyallHBIX BEJIMYMHAX W B3aUMOCBS3SIX
MEXJIy HUMH Ha Ba)XHBIX IPUMEpAxX, CIOKETbl KOTOPBIX MOYEPHHYTHI U3
OKpYy»atoiero mupa. B pesynprate y 00y4aromuxcsi J0JKHO ¢hOPMUPOBATHCS
Ipe/CTaBlieHne O HauOoyiee YMOTPEOUTETbHBIX U OOIUX MaTEMaTHYECKUX
MOJIEISX,  MCIHOJB3YEMbIX  JJISI  ONHCAHUS  AHTPONOMETPUYECKUX U
neMorpauyeckux BEJIWYUH, MOTPEIIHOCTEH B pa3IMuHbIC poja U3MEPECHUSX,
JUTUTEIIbHOCTH 0€30TKa3HOW pabOThl TEXHHUYECKUX YCTPOWCTB, XapaKTEPUCTUK
MacCCOBBIX SIBJICHHI M IIPOIIECCOB B OOIECTBE. YUEOHBIN Kypc sBIsETCS 0a30i
JUIL  OCBOGHHUSI BEPOSITHOCTHO-CTATUCTUUYECKUX METOJOB, HEOOXOIUMBIX
CIeMAIUCTAaM HE TOJIbKO WHXKEHEPHBIX CHEIUAJbHOCTEH, HO TaKKe
COIIMATIbHBIX U TCHXOJOTUYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC
HAyKU B 3HAYUTEIBLHOW MEpPE MCIIONB3YIOT amnmapar aHajan3a OOJbIINX JaHHBIX.
[leHTpanpHYIO YacTh yueOHOTO Kypca 3aHUMAET OOCYKIICHHUE 3aKOHA OOJIBIINX
yucen — (yHAAMEHTAJIBHOTO 3aKOHA MPHUPOJIbI, UMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUMU C yKa3aHHBIMHU IIEJISIMH B CTPYKType y4eOHOTrO Kypca
«BeposSTHOCTh M CTAaTUCTHKA» Ha YIIyOJIEHHOM YpOBHE BBHIJICIICHBI OCHOBHBIC
comepxkatenbHple  JUHUM: «CioydaliHble COOBITHS ¥ BEpPOSITHOCTH» W
«Crny4aitHble BETUYMHBI U 3aKOH OOJIBIITUX YHUCEID».

[ToMUMO OCHOBHBIX JJUHUM B YUEOHBIN KypC BKIIOUEHBI AJIEMEHTBI TEOPUH
rpagoB U TEOPUM MHOXECTB, HEOOXOIWMBIE /JI TMOJTHOIIEHHOTO OCBOCHUS



MaTeprasia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTeMaTHUYECKHX Y4eOHBIX
KypPCOB.

Conepxanve nuHuUM «CiydailHble COOBITUSI U BEPOSITHOCTU» CIIYXKUT
OCHOBOM 17151 GOPMUPOBAHUS MPEACTABICHUI O paclpeaeIeHIH BEepOsSTHOCTEH
MEXAY 3HAYEHUSMH CIy4yalHBIX BeIWYMH. BaxHylo yacTh B 3TOH
colepKaTeJIbHOW  JIMHUM ~ 3aHUMAeT  W3Y4YEHUE  TIEOMETPUYECKOro |
OMHOMMAIIBHOTO pacClpeleiCcHnid ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMH
aHaJIOTaMH — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PaCIpeICICHUSIMHU.

TeMbl, CBsSI3aHHBICE C HENPEPHIBHBIMU CIyYallHBIMU BEJIMYMHAMHU U
pacnpenesieHusIMHA, aKIEHTUPYIOT BHHUMAaHHE OOYYalOIIMXCS Ha OMHCAHUU U
U3YYCHUH CIIyYalHBIX SBJICHUH C TOMOIIBIO HEMPEPhIBHBIX (DYHKIIHIA.
OcCHOBHOE  BHHMMaHUE YJEseTCS  IMOKAa3aTebHOMY U HOPMaJIbHOMY
pacipeiesieHUsIM.

B yueGHOM Kypce mpenycMaTpuBaeTCs 03HAKOMUTEIBHOE U3YUYCHUE CBS3H
MEXIy CIy4YalHbIMH BEJIMYMHAMH W OIHUCAHUE HTON CBSI3M C IOMOUIBIO
kod(huIeHTa KOPPENSIMH M €ro BBIOOPOYHOTO aHajora. OTHU 3JIEMEHTHI
COJICp’KaHMsl PA3BUBAIOT TeMmy «JluarpamMMbl pacceMBaHUS», H3YYEHHYIO Ha
YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs, U BO MHOTOM OINHUPAIOTCA Ha
CBEJICHUS U3 KypCOB alreOpbl U TEOMETPUH.

Emé omuH »neMeHT coaepXkKaHus, KOTOpPbIA MpeIaracrcs Ha
03HAKOMUTEJILHOM YpPOBHE — TOCJIEIOBATEILHOCTh CIIy4alHbIX HE3aBHUCUMBIX
COOBITMH, HACTYNaIIMX B  €IMHULY BpeMeHUu. (O3HaKOMIJIEHHE C
pacrpenieieHueM  BEPOATHOCTEM  KOJIMYeCTBA TAaKUX  COOBITUA  HOCHUT
Pa3BUBAIOIININ XapaKTep U SBIACTCS aKTyaJIbHBIM JIJIsl Oy IyIIUX aOUTYpPUECHTOB,
MOCTYTAIOIINUX Ha Y4eOHBIC CHEIHAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU
HayKaMu, TICUXO0JIOTUEN U yIIPaBICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTb M CTaTHCTHKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COIEPKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBs3ubli Tpad, mytm B rpade: uukiasl u uenu. CreneHb
(BasieHTHOCTD) BepiiuHbL. ['padbl Ha miockocTH. [lepeBbs.

CnyuyailHble  SKCIIEpUMEHTHI  (ONBITBI) M CIIy4alHbIE  COOBITHUS.
DnemMeHTapHble COOBITHUSA (MCXOIbl). BeposTHOCTH Ciy4allHOrO COOBITHS.
bnu3ocTh 4acToThl M BEpPOSTHOCTH coObITHH. CiydailHble ONBITBI €
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanun Ha COOBITHSIMU: NepecevYeHue, 00BbeIMHEHHE,
IIPOTUBOMOJIOKHBIE COOBITHUS. Jluarpammbpl Ditnepa. ®dopmyna CIOKEHUS
BEPOSTHOCTEH.

YcnoBHAsE BEPOSITHOCTh. Y MHOKEHHE BEPOATHOCTEN. JlepeBo CirydallHOTO
skcnepumenta. @dopmyna nomHOM  BepostHocTH.  Dopmyna  baiieca.
HezaBucumeblie coObITHS.

bunapHbpIii  ciydaiiHblii ONBIT  (MCHBITAaHUE), YyCHEX ©  Heyjaya.
HeszaBucumele wucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITAHUI [0 MEPBOTO
ycnexa. IlepectanoBku u ¢akrtopuan. Yucmo codetanuil. TpeyroyibHHUK
[Tackans. @opmyna 6uHoma HeroToHa.

Cepuss He3aBUCUMBIX ucHbITaHuil bepuymnu. CrydaiiHbiii BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTtHocTeil. Jlmarpamma
pacnpenenenus. Onepanuu HajJ CIy4YalHbIMM BeJIWYMHaMu. buHaphas
cinyvariHas BennuuHa. [I[pumepsl pacnpeneneHnid, B TOM YHCIIE T€OMETPUYECKOE
U OMHOMHUAJILHOE.

CoBmecTHOE pacripefielieHue IBYX Ciy4yalHbIX BelnuuH. He3aBucumblie
CIIy4dailHble BEJIMYMHBI.MaTeMaTUYeCKOE OXKHUAAHUE CIYyYallHOM BEJIMYHUHBI
(pacnpenenenus). Ilpumepbl NpUMEHEHUS] MATEMATHYECKOTO  OXHJAHUS
(ctpaxoBanue, jotepes). MaTeMaTUuecKoe OXKHIaHUE OWHAPHOMN ClydaiHOM
BEJIMYMHBI. MareMaTuyeckoe OXHUJAHUE CYMMbl CIyYallHbIX  BEJIMYHH.
MaremMatnyeckoe  OXHJAaHHWE  TEOMETPUYECKOTO W OMHOMHAIBLHOTO

pacnpeeneHui.
Jucniepcuss ¥ CTaHZAPTHOE  OTKIIOHEHHUE  CIIYYaMHOW  BEJIMYHUHBI
(pacopenenenust). Jucnepcus OuHapHOM CIIy4allHOM BEJINYUHBI.

MaremaTudeckoe OKHUIAAHUC MMPOU3BCACHUA U JUCIICPCHUA CYMMBI HEC3aBHCUMBIX
CJIy‘—IElﬁHBIX BCJINYHH. I[I/ICHepCI/IH N CTaHJaPTHOC OTKIIOHCHHC OMHOMHUAJILHOT'O



pacinpcacicHusl. I[chepcnﬂ N CTAaHAAPTHOC OTKIOHCHHUC TI'COMCTPHYCCKOI'O
pacnpcaciacHusd.
11 KIIACC

HepaBenctBo YeoOniméBa. Teopema UYeOwniméBa. Teopema bepHymim.
3akoH OonblIMX uKces. BpiOOpouHBI MeTOJ HcciieqoBaHuid. BbiOOpouYHbIE
xapakTepucTuku. OLEHUBAHUE BEPOSTHOCTH COOBITUS 10 BBIOOPOYHBIM
naHHbiM. [IpoBepka mNpoOCTEHIIMX THUMOTE3 C TOMONIBI0  H3YYEHHBIX
pacIpeeeHui.

HenpepriBHble ciy4daitHpie BenuuuHbl. [Ipumepsl. DyHKIUS MIOTHOCTH
BEPOSATHOCTH pACHpENENICHHUsl. PaBHOMEPHOE pACHPENEIEHUE U €r0 CBOWCTBA.
3ajgauM, TPUBOAAIIAE K  IIOKA3aTEIbHOMY  PACHPENCIICHHUIO.  3aJaud,
OPUBOJSIIME K HOPMaJIbHOMY pacnpeneneHuto. QOyHKIHUS IUIOTHOCTH
BEPOSITHOCTA  TOKA3aTeIbHOTO  pachpeneneHus, (GyHKIUS  TUIOTHOCTH
BEPOSITHOCTA HOPMAJBHOTO pacnpenesicHus. OyHKIuUs IOTHOCTH U CBOWCTBA
HOPMAaJIbHOTO PaCIpeIeICHUs.

IlocimenoBaTenbHOCTh OJWMHOYHBIX HE3aBHUCHMBIX COOBITHH. 3aIadw,
IpUBOISIIME K pacnipeneneHuto [Tyaccona.

KoBapuanus naByx ciydaitHeix BenuuuH. Kosdduiment auHeiHOM
koppensauud. CoBMECTHbIE HAOMIOACHHUS JIBYX BEJIMYMH. BBIOOpOUYHBIN
KO3 GULIMEHT Koppessiiuu. Paznuune Mexay JUHEHHON CBI3bI0 U IPUUUHHO-
CJIEACTBEHHOU CBSA3bI0. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAJAPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTHKA» (YTJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUH,
MpoNEAYp TPaKIaHCKOro 0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHY U Ha3HAYCHHUEM;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTH)KEHHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, WCIIOJb30BAHUE ATUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHuE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOTO IOBEICHUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSITh MAaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 3J0poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pru3ndyeckoe
COBEPILIEHCTBOBAHUE npu 3aHSATUAX CHOPTUBHO-03JJ0POBHUTEIHHOM
NEeSATENbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKCHHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTH4eCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHHWE BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAIBHOM Cpe/ibl, OCO3HAHHE TJ00aTbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JIeM, OpUEHTAITNS Ha MPUMEHECHUE MaTEeMaTHUYECKUX 3HAHHUK IS PelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE TTOCTYIIKOB U OIICHKU WX
BO3MOYHBIX TTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECCTBEHHOW TMPaKTHKH, ITOHUMaHWE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NESATCIbHOCTH, ATAloB €€
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIICCTBIISITH TPOEKTHYIO W HCCJIEAOBATEIBCKYIO NEATeIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTePHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
O0OBEKTOB, TIOHATUH, OTHONIEHWH MEXAY TMOHATUAMH, (HOPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC M OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JieJ1aTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
MHIAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
yTBepXKACHUM (MpsiMble U OT MPOTHBHOIO), BBICTpAaUBaTh AapryMEHTAIHUIO,
OPUBOAUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHbBIE
CYXJEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000IICHUII;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULNTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a/1auu;

BbIOMpaTh  MHGOpPMAIUMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popMaIuu 1o CaMOCTOATENLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3peHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY peUICHHUs
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B X07ie 00Cy’KII€HMs 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/AaeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHMpoBaTh pa3HOTIACHS, CBOU BO3PAKECHNUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAlUuU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeliCTBHUSA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT !

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH DPEIICHHUH
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBl  JTOCTM)KEHUS WM HEJOCTMIKEHHUS PpEe3yJbTaTOB JIEATEIIBHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYAbHOM paboThl MpU peuieHUuH Y4eOHbIX 3a/ay, MPUHUMAThH Lelb
COBMECTHOM NI€ATEIbHOCTH, IJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM paboThl,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJE€HAMU KOMAaHIbl, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaromuicss HAyquTCs:

CBOOO/IHO OTIEPUPOBATh MOHATHAMU: Tpad, MIOCKUi rpad, CBA3HBIN rpad,
nyTh B rpade, Lenb, UK, JEPEeBO, CTENEHb BEPUIMHBI, JEPEBO CIy4alHOIO
AKCIIEPUMEHTA;

CBOOOJHO OMEpUPOBATH MOHATHAMH: CIyYalHBIN SKCHEPUMEHT (OIIBIT),
ClIydyailHO€ COOBITHE, SJEMEHTapHOE ClydyailHoe cOoObITHE (DJIEMEHTapHBIM
UCXO/) CIIy4alHOTO OIbITa, HAaXOJUTh BEPOSTHOCTU COOBITUH B OMNbBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaxoIuTh W (HOPMYJIUPOBATh COOBITUSA: TIEpECEUEHUE, OObEIMHEHHE
JAHHBIX COOBITHH, COOBITHE, NPOTUBOMIOJOXKHOE JIaHHOMY, HCIOJIb30BaTh
auarpaMMbl  Didsiepa, KOOPAMHATHYIO TMPSAMYKO Uil pELIeHHs  3ajad,
HOJIb30BaThCS (POPMYJION CIIOKEHMSI BEPOSATHOCTEH AJis1 BEPOSTHOCTEH NIBYX U
TpeX CIy4yalHbIX COOBITUH;

ONEepUpOBaTh  MOHATUSMU:  YCJIOBHAs  BEPOSATHOCTh, YMHO>KEHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIy4YailHOTO 3KCHEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUM C MOMOILBIO MpaBWJIa YMHOXKEHHUS, JepeBa
CJIy4alilHOTO OIIbITa, KCIIOJIb30BaTh (POPMYITY MOJIHOM BEpOSTHOCTH, (POpMYITy
Baiteca npu pemennn 3aaa4, onpeesaTh HE3ABUCUMOCTH COOBITHI 110 hopmyIie
Y 110 OPTaHHU3alUU CIY4aitHOTO 3KCIIEPUMEHTA;

MPUMEHATh W3Y4YeHHble KOMOWHATOpHBIE (OPMYJIBI JJIsl MEPEUUCICHUS
AJIEMEHTOB MHO>KECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4allHOTO OIBITA, PEILICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: OWHAPHBIA CIIy4ailHbId ONBIT
(ucnpiTaHKE), yCleX W Hey/Aauya, He3aBUCUMbIE MCHBITAHUS, CEPUSl UCTIBITAHUM,
HaXOJUTh BEPOATHOCTU COOBITUIA: B CEPUM UCIBITAHUI O MEPBOTO ycrexa, B
CepuH UCTIbITAaHUN BepHynu, B onbiTe, CBA3aHHOM CO CIIy4ailHBIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO ONEPUPOBATH HOHATUSMU: ciyJaitHas BEJUYMHA,
pacnpenesieHue  BEpOSITHOCTEW, JuarpaMma  paclpejelieHus, OuHapHas
cllydaiiHas BeJTMYKMHA, TEOMETPUUYECKOe, OMHOMUAIBHOE paclpeleICHHE;

ONEpUPOBATh MOHATHSIMHU: COBMECTHOE PACIpPEACIICHUE JBYX CIy4YalHBIX
BEJIMYMH, MHCIOJNb30BaTh TaOJIMIy COBMECTHOTO paclpeiesieHus JABYX
CIy4YalHBIX BEJIMYMH [JIS1 BBIACICHUSA PACHPECICHUs KaXIOW BEIUYUHBI,



OIpe/IeNICHUs] HE3aBUCUMOCTU CIIyHYalHBIX BEJIMYUH;CBOOOJHO OINEPUPOBATH
HNOHATHEM MaTEMaTUYECKOTO OKUJaHUS CIIly4aiiHOM BEJIMYMHBI
(pactipenenenus), NPUMEHSTh CBOMCTBA MaTEMaTHYECKOTO OXHIAHUS TPH
pElIeHrr 3a/lady, BBIYUCIATH MAaTEMaTHYECKOE OXHJIaHWe OMHOMHUAIBHOTO U
reOMETPUUYECKOTO  pacHpe/ielieHuid; CBOOOAHO ONEpPUPOBATH IOHATHUSMHU:
JUCTEPCUsi, CTAaHJAPTHOE OTKJIOHEHUE CIIy4alHOM BEJIIMYMHBI, MPUMEHATH
CBOMCTBa AMCHEPCHH CIYyYaWHON BEIMYMHBI (pacHpeiesieHus1) NpPH PEIICHUH
3a/1a4, BBIYUCISATH JUCIIEPCUIO U CTAHAAPTHOE OTKJIIOHEHUE F€OMETPUUECKOTO U
OMHOMUABHOTO PaCIpeICTICHHI.

K xoniy 11 kiaacca oOyyaromuiicst HAyquTCs:

BBIUMCIISTH BBIOOPOUHBIE XApAKTEPUCTUKU IO JIAHHOW BBIOOpPKE U
OLICHUBATh XAPAaKTEPUCTUKU TEHEPAJbHOM COBOKYIHOCTH JAHHBIX IIO
BBIOOPOYHBIM ~ XapakTepucTtukaM. OIIEHUBAaTh BEPOSTHOCTH COOBITUH U
IPOBEPATH IMPOCTEUINE CTATUCTUYECKUE THUIIOTE3BI, MOJb3YSACh W3YYEHHBIMU
pacupeneeHUs MY,

OPUBOAWUTH  INPUMEPBHl  334ad, MPUBOMAIIMX K  I[OKAa3aTeIbHOMY
pacupeneneHno, 3a7ad, MNPUBOIAIIMX K HOPMAJIbHOMY pacHpeeleHUIO.
OnepupoBath NOHATUSAMU: (QYHKLHS TUIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOIO

pacnpezneneHus,  QYHKOUS  IUIOTHOCTH  BEPOSTHOCTH  HOPMAJIbHOIO
pacnpesenenus, (yHKUMS  IUIOTHOCTH W CBOMCTBA  HOPMAJbHOIO
pacrpeneneHus;ONnpeaesiTh K03 puLeHT JIMHENHOU KOppESALNH,

BBIOOPOYHBIN KOA(D(OULIMEHT KOPPEIISALIMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/mt Konrposabnbie  Ipakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 DeMeHTHI Teopuu rpados 3
9 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOSTHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumeble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocse1oBaTeIbHbBIX UCTIBITAHUI.
5 Wcnbrtanus bepaymm. CiaydaiiHelii BBIOOp 5
U3 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUNHBI U paclpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrposbusie | IIpakrnyeckue

NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI
pecypcbl

3aKoH OOJIBIINX YHCET 5

DneMeHThl MaTEMAaTUYECKOM CTaTUCTUKU 6

HenpepbiBHbIE CiTydaliHbIE BEIIMYUHBI

(pactipenenenusi), Moka3aTeabHOE U 4

HOpPMaJIbHOE paclpeaeeHus

Pacnpenenenue Ilyaccona

CBsi3b MEXy CIYYalHBIMH BEJIMUMHAMHU

O060011eHre U cUcTeMaTU3alys 3HAaHUN 11 1
OBIIEE KOJIMYECTBO YACOB I1O0 34 1 0

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue Aara tupposkic
Bcero u3yueHusi =~ oOpa3oBaTeibHbIE
padoThbI padoThbI pecypest
1 I'pad, cBs3HBIN rpad, MpeacTaBIcHIE 1
3aJ]auu C MOMOIIBIO Tpada
5 CreneHb (BaJICHTHOCTb) BEPILLIUHBI. 1
[Tyts B rpade. Llenn u mukIIb!
3 I'padst Ha mockocTu. JlepeBo 1
CIIy4aifHOTO DKCIEPUMEHTA
CrnyyaitHble SKCIIEPUMEHTHI (OTIBITHI)
4 U CIIy4aiHbIe COOBITHSI. 1
DneMeHTapHbIe COOBITHS (MUCXOIbI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
5 BeposiTHOCTH cOOBITHI B OIBITaX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU
BeposiTHOCTB cityyalfHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHIT B OTIBITAX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH
7 [Tepecedenue, 0ObeTMHEHNE 1

MHOKECTB U COOBITHIA,




IMPOTHUBOIIOJIOKHBIC CO6LITI/I$I.
dopmyJia CIOKEHUS BEPOSITHOCTEN

VYcioBHas BEpOATHOCTb. Y MHO)KEHHE
BepoATHOCTEH. DPopMyJsia yCIOBHOM
BEPOATHOCTH

VYcnoBHas BEpOSITHOCTb. Y MHOKEHUE
BeposiTHOCTe. Dopmyna yciioBHOI
BEPOSTHOCTH

10

dopmyra MoIHONH BEpOATHOCTH

11

®opmyna baiieca. HezaBucumele
COOBITHUS

12

KomOunaTopHoe rmpaBuiio
yMHOeHus. [lepectaHoBKU 1
¢dakropuan

13

Yucno couerannid. TpeyroJbHUK
[Tackains

14

®opmyna ounoma HeroToHa

15

KonTponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

16

bunapHsIii cy4alHBIN OBIT
(ucmibITaHue), ycrex U Heyaaya.
HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH 10 IIEPBOTO
ycmnexa

17

CCpI/I}I HE3aBUCHMBIX HCIIBITAHUHN 10




ICPBOTO yCIICXa

18

Cepust HE3aBUCUMBIX UCIIBITAHUM
bepuymm

19

Cay4aiiHpIi BBIOOP M3 KOHEYHOM
COBOKYITHOCTHU

20

[IpakTuueckas padbora c
UCTIOJIb30BAHUEM DIICKTPOHHBIX
TalJInI

21

CrnyuaiiHast BeIM4MHa.
Pacnpeznenenue BeposiTHOCTEH.
Juarpamma pacripeiesieHus

22

Onepanuu HaJ CIly4ailHbIMU
BenuuuHaMu. [Tpumepsl
pacupeneneHnid. bunapHas ciydaiiHast
BEIMYUHA

23

I'eomerprueckoe pacnpenencHue.
bunomMuaneHOE pacnpeneneHne

24

MatemMmaTtudeckoe OXKUgaHnue
ciydaiiHol BennyuHbl. COBMECTHOE
pacpeneneHne IByX CIy4alHbIX
BEJINYUH

25

HesaBucumele cirydaiiHble BEJIMYUHBI.
CBolicTBa MaTEMaTUYECKOTO
o)kuaHus. Marematuueckoe
OXKHU/1laHue OMHApHOMU ClTyyaitHOMN
BEJINYUHBI




26

MareMatruueckoe 0KHIaHue
T€OMETPUUYECKOTO 1 ONHOMHATLHOTO
pacrpeeneHuit

27

Jlucnepcus 1 craHapTHOE
OTKJIOHEHHE

28

Jucnepcus OMHaApHOHN CITy4aitHOM
BeJIMuMHBI. CBOWCTBA JUCIIEPCUU

29

MaremaTuuecKkoe OXKUIaHue
MMPOU3BCACHUS U JUCIICPCUA CYMMbI
HC3aBUCHUMBIX CHy‘I&ﬁHHX BCINYHNH

30

Jucnepcusi OMUHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

31

Jlucniepcus U CTaHAAPTHOE
OTKJIOHEHHE T€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

32

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH

33

KonrtponbHast pabora Ne2:
"Ucneirannsa beprymu. Ciyualinele
BEJIMYMHBI U pacnpezeneHus”

34

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME




11 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Konrpoarueie - Ipakruteckue ilr;yqemm :)Iﬁ[()l:lI;OBaTe.]ILHLIe
padoThI padoThI pecypeni
HepasenctBo YebOnimena. Teopema
1 UYeonimena. Teopema bepnymu. 3akon 1
OOJIBIINX YHCEelT
HepasenctBo YebOnimena. Teopema
2 UYeonimena. Teopema bepuymu. 3akon 1
OO0JIBIINX YKCeT
Hepasencto YeOnimena. Teopema
3 Yeoniera. Teopema bepuymnu. 3akon 1
OOJIBIINX YHCell
4 Br100opouHbIit METO UCCIIEI0BaHUN 1
5 [TpakTryeckas pabora c 1
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
I'enepanbHas COBOKYHOCTb U
ciyyaiiHas BbIOOpKa. 3HAKOMCTBO €
5 BBIOOPOYHBIMHU XapPaKTEPUCTUKAMH. 1
O1neHKa CpeTHero U JUCTIEPCHH
TE€HEPATBHON COBOKYITHOCTH C
MTOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK
7 I'enepanbHast COBOKYITHOCTh U 1

ciydaiiHas BIOOpKa. 3HAKOMCTBO €




BBIOOPOYHBIMHU XaPAKTEPHUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
reHepaJIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOATHOCTEH COOBITUI
10 BBIOOpKE

CraTtucTruueckas THIIOTE3a. HpOBepKa
HpOCTGﬁHIHX THUIIOTE3 C IOMOILIBIO
CBOMCTB N3YUCHHBIX pacnpeneneHHﬁ

10

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

11

[IpakTuueckas pabora c
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/IH

12

[IpuMepsl HENPEPBIBHBIX CIIy4ailHBIX
BeMYUH. OYHKIUS IIIIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE pactipeneneHue.
[Ipumepsl 3aaa4, MPUBOAAIINX K
I0Ka3aTeJIbHOMY U K HOPMaJIbHOMY
pacrpeeneHusIM

14

q)}/HKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
IOKa3aTCJIbHOTO paCcpCACICHUA

15

CDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJIbBHOT'O PAaCTIpCACIICHUA

16

IlocnenoBaTeabHOCTh OJUHOYHBIX




HE3aBUCUMBIX coObITHIL. [Tpumep
3a7a4¥, IPUBOIALLIECH K PACIPEACIICHUIO
[Tyaccona

[IpakTuueckas pabora c

17 MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL

18 KoBapuanus 1ByX ciiy4ailHbIX BETUUHH.
Koaddurment xoppensuun

19 CoBMecTHBIC HAOTIOICHUS ABYX
BEJIMYUH

20 Br16opounbiii ko durmeHT
KOppemsiun

21 Paznuune Mexay TMHEHHOMN CBA3BIO U
MIPUYMUHHO-CJIEICTBEHHOH CBSI3bIO

22 JIunelinas perpeccus

93 [IpakTryeckas pabora c
HCIIOJIb30BAHNEM DJIEKTPOHHBIX TAOJINIL
IIpencraBieHne JaHHBIX C TOMOLIBIO

24 Ta0JINI U AUarpaMM, ONHUCATENbHAS
CTaTUCTUKA

o5 OnbITHI ¢ pAaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMUA COOBITUSIMHU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM Gopmyin
Brruncnenue BeposiTHOCTEN COOBITUI C

27 MIPUMEHEHHEM I'paUUECKUX METO/I0B:

KOOpJAuHaTHad mmpsamas, I1CpeBo,




nuarpaMmma Ditnepa

CrnydaiiHble BETMYUHBI U

28 1
pacrnpeaeneHus

29 MaremaTH4ecKOe OKHUIAHUE CIYYaHON 1
BEJIMYUHBI

30 MaremaTH4ecKO€e OKHUIAHUE CIYyYaHON 1
BEJTMYUHBI

31 Kontponbnas padota: "BeposTHOCT 1 1
cTaTucTukKa"
Brruncnenmue BeposiTHOCTEH COOBITUI C

32 npuMeHeHneM GopmyI u rpaduyecKux 1
METOJIOB
Brruncnenmne BeposiTHOCTEH COOBITUI C

33 pUMeHeHHeM GopMyIl U TpapuuecKux 1
METO/IOB
CrnydaiiHple BETUYUHBI U

34 pacnpenenenus. MaremaTuyeckoe 1
0XKMJAHUE CIYYaTHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpenHee apudMeThudeckoe, MeauaHa,
6.2 HanOospIllee, HaWMEHBIIEE 3HAYCHHE, pa3Max MacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTb MOHATUSAMHU: CIAy4YalHBIA OKCIEPUMEHT (OMBIT) H
ciydaiiHoe cOOBITHE, DIIEMEHTApHOE COOBITHE (PJIEMEHTApHBIH HCXON)
6.3 CIIy4alfHOTO  ONbBITa; HAXOAUTh  BEPOSTHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CIIyYallHBIMH COOBITUSIMHU, HAXOIUTh U CPABHUBATH
BEPOSITHOCTH COOBITUI B U3YUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX
Haxonute u (opMynupoBarh COOBITHS: IepeceuyeHHe U OO0beIUHEHUE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JTAHHOMY COOBITHIO;
' [OJIb30BaThC  AMarpamMmMaMu  Diinepa W (GOpPMYNIOH  CIOXKEHHS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb TOHATUSAMU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIC
6.5 COOBITHSI; HAXOAUTh BEPOSATHOCTH C MOMOUIBIO MPaBUJIa YMHOXKEHHUS, C
MOMOUIBIO AEPEBA CIYYAHOTO OMbITa
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTb TOHATUSMHU: HCIBITAHWE, HE3aBUCHMBbIE HCIBITAHUS,
6.7 cepHUs UCIIBITAHUM, yCIIeX U HeyJaua; HaXOJUTh BEPOSATHOCTH COOBITHI B
' CEepUM HE3aBUCHUMBIX MCHBITAHUM 1O NEpBOrO yclexa, HaXOIUTh
BEPOSTHOCTH COOBITUH B cepUU UCTIBITaHUHN bepHymum
6.8 OnepupoBaTh IOHATUSAMH: ClIy4allHas BEJIMYMHA, paCHpEAeIICHHUE
' BEPOATHOCTEN, AUarpaMma pacrpeesieHus
11 KUIIACC
Kon g
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA




CpaBHMBaTh  BEPOATHOCTHM  3HAYCHUN  CIydyalHOM  BEJIMYUHBIIIO

>1 pacmpeeIeHUIO WIH C TIOMOIIBIO JUArpaMM
OnepupoBaTh MOHATHEM MATEMATHYECKOTO OXUIAHUS, TPUBOIUTH
5.9 OpUMEpPbl  TOrO, Kak MPUMEHSACTCS MaTEeMaTHYECKOe OXKHJAHUE
' CIIy4aifHOH BEJIMYUHBI, HAXOAWTh MAaTEMaTHYECKOE OXHUIAHHE II0
JTAHHOMY pacpe/IeICHUIO
53 NmeThb npeacTaBiaeHUE 0 3aKOHE OOJIBIITNX YUCET
5.4 HMeTh mpeicTaBlIeHne O HOPMaJIbHOM pacIpeieicHUN




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenne JaHHBIX C T[OMOUIbIO Tabmui u  guarpamMm.  CpenHee
apudmernueckoe, MeAWaHa, HawOOJbIIee W HAWMCHbBIEGE 3HAYCHUSA, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) M CIydyalHbIE COOBITHS. DJeMEHTapHbIE
coObITust (UCX0abl). BepoaTHOCTH ciiydailHOTO coOOBITHA. BIU30CTh YacTOTHIM
BEPOATHOCTH COOBITHI. CiTy4aifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU
coObITUsiIMH.  BeposiTHOCTH ~ CcOOBITUIT B ONBITaXC  PABHOBO3MO>KHBIMU
3JIeMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuy Haja COOBITHSMU: IepeceueHHe, OObEJUHEHUE, MPOTHBOIOIOKHbBIE
coObITus. uarpammsl Diinepa. opmyrna cioKeHus: BEpOATHOCTEN

6.4

VYcnoBHass BEpPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEH. [lepeBo  Ciy4allHOTO
sKcriepuMenTa. Gopmyra MoJHOM BepoaTHOCTH. HezaBucumblie COOBITHS

6.5

Komb6unatopnoe mnpasuno ymHoxenus. IlepecranoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna 6uHoma HeroTona

6.6

bunapHblli ciydaliHbIM ONBIT (MCHBITaHWE), ycnex W Heynada. HesaBucumele
ucnelTanus. Cepus HE3aBUCHMBIX HCHbITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BepositHocTel. Jlmarpamma pactipeieseHusl.
[Tpumeps! pactipeiesieHnid, B TOM YHCJIe TEOMETPUUECKOEH OMHOMHUAITBHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEpUCTUKU CIyYalHBIX BEIIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JUCIepcusi M CTaHJapTHOE  OTKJIOHeHWe.  [Ipumepbl  npuMeHEHHs
MaTe€MaTHYECKOr0 OKHJIaHWs, B TOM YHUCIIE B 33Ja4ax W3 MOBCEIHEBHOM KU3HH.
Matemaruueckoe oxuaaHue OMHApHOW ciaydyailHON BenuuuHbl. MaTtematuueckoe
OKMJIaHHE€ CYMMBI CIIy4ailHbIX BEJIWYMH. MaTeMaTu4eckoe OKHJIaHHE U
JMCTIEPCUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOTO pacIpeesieH i




3akoH OOJBIIMX YHCET U €ro poiib B HAyKe, MpUpoae U odmiecTBe. BoiOopouHbIit

5.2

METOJI UCCIIEOBAHUM

IIpuMepsl HeENpepbIBHBIX ClOydaWHbIX BeJW4YMH. [loHsATHE O IUIOTHOCTH
5.3 pacmpeneneHus. 3ajadyd, NOPHUBOJAIIME K HOPMalIbHOMY DAaCIpPEACIICHUIO.

Ilonstue o HOPMAaJIbHOM pacrnpeaciICHnn




HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

Bnagenne Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHue (GopMyIUpoBaTh U ONEPUPOBATH MOHATUSMHU: ONIPEICIICHUE,
akcuoma, Teopema, CJIEJCTBHE, CBOMCTBO, NMPHU3HAK, JOKA3aTEJbCTBO,
PaBHOCHUIIbHBIE (bopMyITUpPOBKH; MIPUMEHSITh ux; yMEHHE
dbopMypoBaTh O0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPIKJICHUE,
MPUBOJUTh TPUMEPHl W  KOHTPIPHUMEPHI, HCIOJIB30BATh METOJ
MaTeMaTHIECKOU HHAYKIOWHW, MIPOBOANUTL AOKA3ATCIIBbHBIC PACCYKICHHUA
IpU  pEeHIeHUHd 3aJa4y, OICHUBATh JIOTUYECKYI0 IPaBUIBHOCTh
pacCyXI€HHI; yMEHHUE OIEpUpPOBATH MOHATUAMHU: MHOMKECTBO,
MOJIMHOKECTBO, OMEPAlUU HaJ MHOXKECTBaMHU; YMEHHE HCIOJIb30BaTh
TGOpeTI/IKO-MHO)KeCTBeHHblﬁ armapar JJISA OIIMCaHUA PCAIBHBIX
MPOLIECCOB U ABIICHUHN W MPHU PEUICHUH 3a/1a4y, B TOM YUCIE U3 IPYTHX
yu4eOHBIX TIPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh U
OTHCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMU; UCIIONB30BATh Tpadbl MpH

pelieHnu 3aaa4

YMmenue OIICpHUPOBATH NMOHATUAMU: HATYPAJIBbHOC YHCJIO, LEJIOC YHUCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTcjiEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pPAllMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHLHLIM
IIOKa3aTeiIeM, norapmbM qucia, CHHYC, KOCHMHYC W TaHI'CHC
MPOU3BOJIBHOI'O YHCJIAa, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC 4YHCIIO,
HpparoOHaJIbHOC YHUCJIO, MHOXECTBa HaTypaJIbHbIX, OCIIbIX,
palluOHAJIbHBIX, rZ[eI\/'ICTBI/ITGJ'IBHI::IX quceil; yYMCHHEC HUCIIOJIB30BaTh
IIpHU3HAKHU ACIIMMOCTH, HaMEHBIIHH 06IHHﬁ JCIINTECIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPHUTM EBKHI/IJIa pu pCHICHUHN 3a/la4; 3HAKOMCTBO
C PpasiIM4YHbIMKX TO3UHOWOHHBIMH CHUCTEMaMHK CUHCICHUA; YMCHHUC

BBIMOJHSATL BBIYHUCICHNUE 3HAUCHUN M npeo6pa3013aHI/I;1 BBIpa)KCHI/Iﬁ Cco




CTENeHsAMH U Jorapudmamu, mpeoOpa3oBaHus APOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; YMEHHE ONEpUPOBaTh MOHATUSAMH: MOCIEI0BATEIBHOCTbD,
apupMeTHyecKasi ~ MPOTPEcCHsi,  IeOMEeTpUYecKas  IMPOrpeccus,
O0eCKOHEUHO YyObIBaloIlas TIeoMeTpuYecKas MpOrpeccus; yMeHue
3a/aBaTh  IOCJIEN0BAaTEJIBHOCTH, B TOM 4YHMCIE C IOMOUIbIO
PEKYpPpEeHTHbIX  (GOpMyJI;  YMEHHME  ONEepUpOBaTb  IOHATHAMM:
KOMIUIEKCHOE YHCJO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Mcia, opMa 3allUCH KOMIUIEKCHBIX YHCEN
(reomerpuueckasi, TPUTOHOMETpUYECKass M airedOpaumdeckas); yMeTb
IPOU3BOIUTH apu(MeTHUECKUe AECHCTBHUS C KOMILJICKCHBIMU YHCIIAMU;
NPUBOJUTh  HPUMEPHl  HMCHOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEpUpOBaTh MOHATUSIMHU: MaTpuua 2x2 u 3%3, omnpenaeauTenb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

YMeHue onepupoBarh NOHATHAMU: PALMOHAIBHBIE, UPPALlMOHAJIbHBIE,
MoKa3aTeJbHbIe, CTETIEHHBIE, JOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs U HEPaBEHCTBA, HX CUCTEMBI; YMEHHE OIEPUPOBATh
MOHATHUSIMU: TOKJECTBO, TOXK/IECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTb
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOIIBI0 PA3JINYHBIX NMPUEMOB; PELIaTh
YPAaBHEHUsI, HEPaBEHCTBA W CHUCTEMBI C IIapaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl PEIICHNs MaTeMaTHYEeCKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh NOHIATUAMM: (QYHKIMS, YETHOCTh (YyHKIUH,
NEPUONYHOCTD (PYHKLMHU, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
dbyHKIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHbIIIee 3HAYCHHS
(GyHKIMH Ha TPOMEXYTKE, HenpepblBHAs (YHKIMS, aCHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MpPoW3BOAHAs (QyHKUHH,
reoOMeTpHUECKUi U (pU3NYEeCKHil CMBICT TPOU3BOIHOM, TepBooOpa3Has,
onpeAenéHHbI HHTErpai; yMEHHE HaXOAWTh AaCHUMITOTHI rpaduka
(GYHKIMU; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI, IPOH3BEACHUS,
YaCTHOT'O U KOMIO3UIIMU (PYHKIIMM, HAXOAUTh YpaBHEHHE KacaTelIbHOMN
K rpa¢uky QyHKIUH; YMEHHE HAXOAUTh IMPOU3BOJHBIE DJIEMEHTAPHBIX

(GyHKIUH; yMEHUE HCIOJIb30BaTh MPOM3BOIAHYIO Ul HCCIIEIOBaHUS




(GyHKIMH, HAXOAUTH HAUOOJBIINE U HAUMEHbBIINE 3HAYCHUS (PYHKIIHUII;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJIB30BAHUEM  armapara
MaTeMaTHYeCKOTO  aHaju3a;  OPUMEHSATh  MPOU3BOAHYIO IS
HAXOJK/ICHHUS HAWIYYIIero pPEUIeHUS B IPHUKIAJHBIX, B TOM YHCIE
COLMAIbHO-)KOHOMHYECKUX ¥  (U3MYECKHX 3a/adax; HaXOAUTh
wiomanad u 00bEMBI (UTyp C HOMOLIbIO HHTErpasia; MPHBOAUTH
OpUMEpPbl  MaTeMaTHYeCKOrO0  MOJEIMPOBAHUS €  IOMOIIBIO

muddepeHIHATbHBIX YPaBHCHUH

YMeHue omnepupoBaTh NOHATUAMU: Trpadux (yHKIUM, oOparHas
GbyHKLIMSA, KOMIO3UIMSA (YHKUMN, JTUHEHHAs (QYyHKIMS, KBaJpaTHUHAs
GbyHKIMsA,  panuoHaNbHAs  (QYHKOUS,  CTEHeHHas  (yHKOWS,
TPUTOHOMETpUYECKHE (YHKLMHU, OOpaTHble TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHas M Jorapupmuueckas (yHKIHHA; yMEHUE
CTPOUTH IpaUKMU M3YyYEHHBIX (YHKIUH, BBINTOJHATH IpeoOpa3oBaHUs
rpaduKoB (HYHKIHIA, HCTIOIB30BATh TPAPUKH JJIST U3YUIECHUS MIPOIECCOB
U 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4 U3 APYIHX Y4eOHBIX MPEIMETOB
W 3a7ad U3 peaJbHOM >KMU3HU; BBIpAXaTh (OPMYJIaMH 3aBHCUMOCTH
MEX]y BeJIMUYMHAMM; UCIOIb30BaTh CBOMCTBA U IrpaQUKu GYHKUUH 115
pelleHrs ypaBHEHHMM, HEpaBEHCTB U 3aJady C [apaMeTpamy;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTM MHOXKECTBA pEILICHUMN

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIM U YacTH, Ha IBUKEHHE, pPabOTy, CTOMMOCTh TOBAPOB U
yCIIyI, HaJOTW, 3aJadyd W3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeWHbIMU (MHAHCAMH); COCTaBJIATh BBIPAXKEHUSA, YypaBHEHUS,
HEPAaBEHCTBA M HMX CHCTEMBl IO YCIOBHUIO 3aJadd, HCCIEA0BaTh
MOJTy4YeHHOE PELIeHHE M OLIEHWBATh IMPABJIONOJA00HOCTh PE3YJIbTaTOB;
YMEHHE MOJEIHNPOBATh peajbHblE CUTYallUH HA SI3bIKE MAaTEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHUIO  3aJa4d,  HCCIENOBaTh  IOCTPOCHHBIE  MOAEIH €
WCIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATh MOTYUYEHHBIN

pe3ynbTar

YMmenue OIICpHUPOBATH  IMOHATHAMU: cpeaHec apI/I(pMCTI/IquKOC,

MearaHa, HanOobIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, JAUCIIEPCHs,




CTaHJApPTHOE OTKJIOHEHHWE YHUCJIOBOrO HA0Opa; YMEHHE H3BJICKATh,
UHTEPIPETUPOBATh MH(POPMAIINIO, MPEACTaBICHHYIO B TalOiuIax, Ha
auarpammax, rpadukax, OTpa)xaronryro CBOWCTBA PEAbHBIX MPOIIECCOB
U SIBICHUN; MPEACTaBIATh HMH(POpPMALMIO C TOMOIIBI0 TaOIUI U
MarpaMM; HUCCJENI0BAaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TpaHUuecKux METOJOB U DIJIEKTPOHHBIX CPEICTB;
rpadUyYecKd WCCIIEIOBATh COBMECTHBIC HAOMIOACHHUS C TOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIIYYalHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TPapUUECKUX METOJOB; NMPUMEHATH
(bopMyJIbl CIOXKEHHSI U YMHOXKEHMsI BEpOATHOCTEH, (hopMyiy HOIHON
BeposTHOCTH, (opmyny bepHymm, KoMOMHATOpHBIE (AKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; yMeHue
ONEpUPOBATh IIOHATUSAMHU: CIydalHas BEJIMYMHA, PACIPEICICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUIAHKE, TUCIIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4ailHOW BEJIWYHMHBI, (YHKIHMW paclpencieHus |
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJIbHOTO U HOPMAaJIbHOTO
pacupeneneHnid; yMEHHME  MCIOJb30BaThb  CBOWMCTBA  M3YYEHHBIX
pacnpeneseHuil s pelIeHts 3a/1a4; 3HAKOMCTBO C IOHSTHSAMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NPUBOAMTH MpPHUMEPHl MPOSBICHUS 3aKoHa OOJNBLIIMX 4YHCEd B
NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBAThH
MOHATUSIMHM: COYETAaHUE, IIEPECTAHOBKA, YHMCIO COYETAaHUM, YHUCIIO
nepecTaHoBoK; OMHOM HblOTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyXJIeHUs Ui pelIeHUs 3ajay; OLEHUBATh BEPOSATHOCTH
peabHBIX  COOBITHI; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETHUPOBATH NOJTYUECHHBIA Pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YIJIa, IJIOCKUH Yro,
JBYIpaHHBIA yroJ, TPEXTPaHHBIM yroj, CKPEUIMBAIOIIUECS MHpsSMBbIE,
NapajuiebHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IIOCKOCTEH, Yroi
MEXIY NPAMBIMH, YroJ MEXKIY NPSMOM M IMJIOCKOCTBIO, YOl MEXIY

IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IIJIOCKOCTHU, PACCTOAHUEC MCKIY




IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BATh
IpU pelIeHUH 3a7ad HM3y4deHHble (DAKTBI M TEOPEMBbl IMJIaHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIEr0 MUpa; CTPOUTh
MaTeMaTHYeCKUe MOJEJIN C IOMOIIbI0 T'€OMETPUUYECKUX IMOHIATUN U

BCJIMYMH, pCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aaa4n

10

YMeHue onepupoBath MOHITUAMHE: IUIOHIAb GUTYpBI, 00BEM GHUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHLIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKa,
Ky0, THapajuieienurnes, npusMa, nupaMuaa, GUrypa u MOBEPXHOCTb
BpallICHUs, MIWIUHAP, KOHYC, mmap, cdepa, miomaas chepsl, miomais
MOBEPXHOCTU MUPAaMK/IbI, MPU3MBI, KOHYCa, MWIHHApA, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajuleenuIea, MMpaMuibl, TPU3MbL, THJINHIPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCA W IMJIHHIPA,
napajuielibHble OCH WJIM OCHOBAHHUIO, CEYCHUE IIapa, IUIOCKOCTb,
Kacaromascss chepbl, HWIMHAPA, KOHYCa; YMCHHE CTPOUTHh CEYCHHUE
MHOTOTpaHHHKa,  HM300pakaTb  MHOTOTPAaHHHWKH,  (QUTYpBl U
MOBEPXHOCTU BpAIICHHUS, MX CEYCHHSA, B TOM YHCIE C IOMOIIBIO
OJICKTPOHHBIX CPCACTB;, YMCHHUEC IIPUMCHATH CBOICTBa TCOMCTPHUICCKUX
¢buryp, camMOCTOSATENILHO (OPMYJIUPOBATH OINPEACICHUS H3Y4aeMbIX
(1)I/Il"yp, BbBIIBUT'AaTh TUIIOTEC3bI (6] CBOHCTBax n IMpU3HAKax
reoMeTpruecKuX (Guryp, 000CHOBBIBATh MIIM OMPOBEPraTh UX; YMEHHUE
MPOBOAUTH Kiaccuukanuio (GUIyp 1O pa3IudyHbIM [pHU3HAKaM,

BBIIIOJIHATH HeO6XOI[I/IMBIC JOIIOJIHUTCIILHBIC ITOCTPOCHU A
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YMeHue onepupoBaThb MOHATUSAMM: JABM)KEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI MEpPEeHOC, CUMMETPHUA HAa IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA0OMs, MOJO0OHBIE (UTYpHI; yMEHUe
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; UCHOIb30BaTh I'€OMETPHUECKUE OTHOIICHUS
Ipru peIICHUH 3aJad; HaXOAUTb I'COMCTPUYCCKHUE BCIWMYMHBI ()IJ'II/IHa,
yroj, IUIOMAAb, OOBEM) MpU pElIeHUM 33734 U3 JPYTUX y4eOHBIX
npeaMETOB n nu3 peaﬂBHOﬁ KHU3HU, YMCHUC BBIYUCIATH
reOMEeTPHUECKUE BETUYMHBI (AJTMHA, Yroj, MJIONaab, 00bEM, MIouaIb
MMOBEPXHOCTH), HCIOJIb3YS H3y4eHHble (DOPMYIBI M METOIbl, B TOM
qucIie: MI0IAAb MOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCa, LIWINHApPA,

mwiom@aab chepsl; 00bEM Kyba, MPSAMOYTOJIBHOTO TapauIielenumnea,




NApaMHUIbl, INPU3MBI, LWIMHIPA, KOHyca, LIapa; yMEHHE HAXOIUTh

OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD
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YMeHue  onepupoBaTh  MOHATUSAMH:  MPSIMOYTOJbHAs  CUCTEMa
KOOPJHMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPJAUHATHI BEKTOPa, CymMMa
BEKTOPOB, IPOU3BEIACHUE BEKTOPA Ha YMCIIO, PA3JIOKEHHE BEKTOpA I10
0a3ucy, CKaJspHOE MPOHU3BEJCHHE, BEKTOPHOE IPOU3BEIEHHUE, YIOJ
MEXIy  BEKTOpaMH; YMEHHUE  HUCIOJb30BaThb  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JJIs PEIICHUs T€OMETPUYECKUX 3aJad U 3aJad

JPYTUX y4eOHBIX MPEAMETOB

13

YMeHne BBIOMpATh TOAXOMANIMA METOA [UIS PEIICHHS 3a]adu;
IIOHMMAaHUE 3HAYMMOCTH MAaTeMAaTUKHM B H3Y4YCHMHM IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI; YMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHUKH B HCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPBl  MATEMAaTH4YECKUX OTKPBITUA POCCUMCKOM U  MHMPOBOH

MaTeMaTH4YeCKOM HAayKH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCICHUSA

11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

12 Panmonanbhple uyucia. OOBIKHOBEHHBIE U JI€CATUYHBIE ApOOHM, HPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HerictBus c
' apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETeHU

14 Crenenp ¢ nenslM nokazatesneM. CTENeHb C PALMOHAIBHBIM I1OKA3aTEJIEeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCUHYC M TAaHI'€HC YHUCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapru(MbI

JeiicTBuTenpHble uKclia. ApuMETHUYECKHE ONepalud C JACUCTBUTEIHHBIMU
1.7 yuciaamu. IIpuOmkEHHbIE BBIYMCICHUS, NPABWIA OKPYIJIEHUS, NMPHUKUIKA U
OLIEHKA pe3yJIbTaTa BEIUUCIICHUI

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuyecknue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMsl JIMHEWHBIX YpaBHEHUN. ONpenenuTeNb MaTpULbL
3 OyHKIMH U TpaduKh




@ynkius, cnocods! 3aganua Gynkmun. ['paduk pyaxnun. Bzanmuo oOpaTHbie

3 ¢bynkuuu. YétHeie u HeuéTHbIe GyHKuuu. [leprnoanyeckue GyHKIMN
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymu ¢yHximu.
3. [IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
' Maxkcumymbl 1 MUHEMYMBI (yHKIMUA. HanOomnpiiee M HauMeHbIee 3HAUECHUE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHas (yHKUIMS C HaTypajdbHBIM U LEJIBIM INOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENIECHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINN, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMmMntoTsl TpadukoB ¢(ynkmmii. CBoiicTBa (yHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
38 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOKHBIX
' IIPOLICHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne MPOM3BOAHOM K HMCCIENOBAaHHMIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHne HauboJbIIero ¥ HaMMEHBIIEro 3HaueHUs (QyHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnast. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBo, onepanun HaJl MHOXecTBaMH. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalLCHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPEI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaremaTuka. AnreOpa u Hayajla MaTeMaTH4ecKoro ananusa; 10 kmacc.
yrayonennoe odyuenne Mepaisaik A.l'., Homuposckuii J[.A., [TossikoB B.M.;
non peaakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;
AximonepHoe o6miectBo «M3narensctBo «lIpocBemienue»

* Maremaruka. Anredpa v Hayaina MaTeMaTH4ecKoro aHaimsa; 11 kiacc.
yrayonennoe odydyenne Mepaisak A.l'., Homuposckwuii J[.A., [TonsskoB B.M.;
nof penakuueit [lononsckoro B.E. O611iecTBO ¢ orpaHMueHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;
AxrmonepHoe o6miectBo «M3aarenbetBo «lIpocBemenne»

* Maremaruka. ['eomerpust; 10 knacc. yrmyonernHoe ooyuenue Mepamsik A.L.,
Homuposckuii [[.A., ITonsikoB B.M.; nox penakiueit I[Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYECHHONW OTBETCTBEHHOCThIO M3 1aTENbCKUIM IIEHTP
«BEHTAHA-T'PA®»y; AxuronepHoe o61iecTBo «M3narenbcTBo
«IIpocseuienue»

» Martematuka. 'eomerpus; 11 knace. yrinyonennoe ooydenne Mep3msik A.L.,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.

OO011ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP



«BEHTAHA-I'PA®»; AxunonepHoe obmiectBo «M31arenscTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
«Marematuka. BepositTHoCTh U cTatucTuka. 10—11 knaccel. ba3oblil n
yriyOn€HHBIN ypoBHU. MeToanueckoe NocoOuey, u31aTesibCTBO

«IIpocsemenuer, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Yuu.py, Axmace, [-Smart



