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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIIyOJNEHHOTO YPOBHS — SIBJISETCS
MIPOJIOJDKCHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriryOiIEHHOrO YpOBHS Ha yPOBHE
cpemHero ooOmero oOpa3oBaHWs. YUeOHBIM Kypc NpeaHasHadeH i (GopMupoBaHUS Y
00yyYarouMxcsi CTAaTUCTUYECKON KYJIbTYpbl W TOHUMAHHUS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEeMATHYECKOTO WHCTPYMEHTA IJISl U3YYCHHS CIyYalHBIX COOBITHIA, BETUYMH U TIPOIECCOB.
[Ipu w3ydeHnn Kypca oOOTamarTcs MpeACTaBiICHUs O0YyYarONIUXCs O METOJaX HCCISAOBaHUS
W3MEHYMBOTO MHpA, PA3BHBACTCS TNOHMMAHWE 3HAYUMOCTH M OOIIHOCTH MaTEeMaTHYECKHUX
METOJIOB MO3HAHUS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHHUS.

Conepkanre yd4eOHOTO Kypca HamlpaBJICHO Ha 3aKPEIUICHHE 3HAHWM, TOJYyYCHHBIX IPH
M3YYEHHUU Kypca Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, U Ha pa3BUTHUE MPEACTABICHUI O
CIIyYalHBIX BEJIMYMHAX U B3AUMOCBS3IX MEXIYy HUMHU Ha BaXKHBIX IPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYIKAIOMIET0 MUpa. B pesynbrare y 00yJaromuxcs JOIHKHO chOopMHUpPOBATHCS
NpelCcTaBlIeHUe O Haubojee YHNOTPEOUTENbHBIX M OOIUX MaTeMaTHYeCKUX MOJEINSX,
UCIIONB3YEMBIX JUISI ONHCAaHUS AHTPOIIOMETPUYECKUX M JAeMorpaduyecKux BeIHYUH,
MOTPEIIHOCTe B pasWYHBbIE poJa W3MEPCHHSX, JUIMTCILHOCTH O€30TKa3HOW pPaboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHHH W TIPOLIECCOB B OOIIECTBE.
YueOHblii Kypc siBisieTcs 0a30i I OCBOEHHS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOAMMBIX CIICIHAINCTAM HE TOJbKO HH)KCHEPHBIX CIEIUATIbHOCTEH, HO TAKXKE COIMATbHBIX
U TICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKHM B 3HAUYUTEILHON Mepe
UCIIONB3YIOT amnmapar aHaim3a OoJbIUX JaHHBIX. [leHTpalibHYyl0 dYacTh y4eOHOro Kypca
3aHMMaeT OOCYyXJeHHE 3aKoHa OONbIIMX uucen — (yHAaMEHTAIbHOTO 3aKOHA MPHUPOJIBI,
UMEIOIIET0 MaTeMaTHYECKyI0 (pOpMaTHU3aIIHIo.

B cooTBeTcTBMU C yKa3aHHBIMU IIEJIIMH B CTPYKType yueOHOro kypca «BeposTHOCTb U
CTaTUCTUKA» Ha YrayOJE€HHOM YpOBHE BBIJICJIEHBI OCHOBHBIE COJIEpKATEIIbHBIC JIMHUU:
«CnyyvaifHble COOBITUS U BEPOSTHOCTU» U «CiydaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMrMMO OCHOBHBIX JIMHUN B Y4Y€OHBIH KypC BKIIOYEHBI DJIEMEHTHI TEOPUH TpadoB U
TEOPUH MHOKECTB, HEOOXOUMBIE JIJISl TIOJIHOIIEHHOTO OCBOCHHSI MaTepHaia JaHHOTO y4eOHOTO
Kypca ¥ CMEXXHBIX MATEMAaTHUYECKUX YUEOHBIX KYPCOB.

Copepxanne nuHuu «CiydailHble COOBITHST U BEPOSITHOCTH» CIIYXKHT OCHOBOHM JUIs
dbopMUpOBaHUA TPEACTABICHUI O PpaCHpENeeHUH BEpPOSITHOCTEH MEXIy 3HAYCHHUSIMH
CIyYallHBIX BEJIWYMH. BaXKHYI0 4YacThb B 3TOH COJAEPKATEIbHOW JIMHUM 3aHUMAET M3YYEHHUE
TEOMETPUUYECKOTO W OMHOMMAIBHOTO pachpeiesieHnid W 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJIOraMU — NTOKA3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSMM.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIYYaHBIMU BEJIWYMHAMH U PACHPEACICHUSMU,
aKICHTUPYIOT BHUMaHHE OOYYaIONMIMXCS Ha OMWCAHUM W WM3YYCHHH CIyYalHBIX SIBJICHHHA C
MOMOIIBIO HEMpephIBHBIX (PyHKIMHA. OCHOBHOE€ BHUMAHHME YJIETSETCS TOKA3aTeIbHOMY H
HOPMAaJIbHOMY PacCIpeIEICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YYECHHUE CBSI3U MEXKIY
CITy4alHBIMU BETMYMHAMHU W OMMCAHWE ATOM CBS3M C MOMOIIBI0 KOA(D(DUIIMEHTA KOPPETSAIUN 1
€ro BBIOOPOYHOTO aHajora. OTH DJJIEMEHTHl COJCpP)KaHUS Pa3BUBAIOT TeMy «JlmarpaMmbl
pacceMBaHMs», W3YYCHHYIO Ha YypOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs, U BO MHOTOM
OMHPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TEOMETPHH.



Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeajaraeTcsi Ha 03HaKOMUTEIHLHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYaHBIX HE3aBUCHUMBIX COOBITHM, HACTYIAIONIIUX B CIUHUILY BPEMECHHU.
O3HakoMJIEHHE C pacHpe/e]ICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIIMN XapaKTep U SABISETCS aKTyaJlbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYHAIOLINX
Ha Yyd4eOHble CHEUAIbHOCTH, CBS3aHHBIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH u
yIpaBJICHUEM.

Ha wmsyuenne ydueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO0).

COJAEPKAHUE OBYYEHUA
10 KUIACC

I'pad, cBs3ubIi Tpad, mytu B rpade: mukibl U nend. CTeneHb (BaJICHTHOCTh) BEPIIUHBIL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaiiHble 3KCIIEPUMEHTBI (OIBITHI) U CIy4yaiHble COOBITHS. DJIeMEHTAapHbIE COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTH YacTOTHI M BEPOSITHOCTH COOBITHIA.
Crny4aifHbI€ OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Omnepanuu Haj COOBITHAMHU: INepecedeHue, 00beIUHEHNE, MPOTUBOMIOI0KHbBIE COOBITHS.
Huarpammsl Oiinepa. @opmyJia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIlydyallHOTO HKCIIEpUMEHTA.
®opmya nonaHoi BepostHocTU. Dopmyra baiteca. HezaBucumelie coObITHS.

BunapHblii ciyyaiiHblil ONBIT (MCTIBITAHKE), yCTIeX U Heyaada. He3aBucHMBble UCTIBITAHUS.
Cepust He3aBUCHMBIX HUCHBITaHUN 10 mepBoro ycmexa. [lepecraHoBku u ¢aktopuan. Yucio
couetanuil. Tpeyronapauk Ilackans. ®opmyna bunoma HeroToHa.

Cepust HezaBucuMbIX wHcnbiTaHui bepnymnn. CiydailiHelii BbIOOD W3 KOHEUHOMU
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOcTeH. JlMmarpamMma pacripenesieHus.
Onepauuy Hajx ciaydyalHBIMM BelduMuMHamMu. buHapHas ciywaiiHas BenuunHa. [Ipumepsl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOe U OMHOMUAIBHOE.

CoBMecTHOE pacnpelelieHHe JIByX ClydallHbIX BenuduH. HesaBucumble ciydaiiHble
BEIMYMHBI. MaTemMaTudyeckoe OXKHJaHUe ciydyaiiHol BennmuuHbl (pacmpeneneHus). [Ipumepst
NPUMEHEHHUS MaTeMaTH4YecKoro OXKuJaHus (cTpaxoBaHue, JoTepes). MaTtemaruueckoe
OXHJaHue OMHApHOU ciydyallHOW BeaMYMHBI. MaTemMaTHuecKoe OKHJIaHWE CYMMBbI CIy4YailHBIX
BEIMYMH. MaTtemMaTuyeckoe 0K IaHue FreOMETPHUIECKOr0 1 OMHOMHMAJIBHOTO paclpeieeHui.

Jucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4alHOW BeNIMYMHBI (pacrpeneseHus ).
Hucnepcusi OMHApHOW CIydalHOW BENWYMHBI. MareMaTuueckoe OXHIAaHUE TPOU3BEIACHUS W
JICIIEPCUSl CYMMBI HE3aBHCHMBIX CIy4alHBIX BEJIMUMH. J(Ucriepcus U CTaHJapTHOE OTKJIOHEHHE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE Te€OMETPUYECKOTo
pacpeneneHus.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema YeObimuéBa. Teopema beprymnu. 3akoH OomblImx
yucen. BpiOOpouHBIi MeTOn ucciaenoBaHuii. BreiOopounsle xapakTepucTuku. OIleHUBaHUE
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BEPOSITHOCTH COOBITUS 110 BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TMIOTE3 ¢ IOMOIIBIO
U3YYEHHBIX PacCIpeIeICHUN.

HenpepeiBable ciydaiinble BenuuuHbl. [Ipumepbl. DyHKIUSA IIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpelneiIcHue M €ro CBOMCTBA. 3aJadd, NPUBOAAILUE K
IIOKA3aTeIbHOMY pACHpPENEICHUIO. 3ajadd, MPUBOMAIIME K HOPMAIBHOMY pPAaclpeAciCHUIO.
@OyHKIUS TUIOTHOCTH BEPOSATHOCTH IIOKA3aTENBHOTO pachpeAeieHus, (YHKUIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOIO pactpezeiieHus. DyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacnpeneseHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajaud, NPUBOIALIME K
pacnpezenenuto Ilyaccona.

KoBapuanust aByx ciydailHelXx BenuduH. KodpOUIHMEHT JIHUHEHHOW KOppesluu.
CoBmecTHbIE HAOMIOIEHUS BYX BeJIU4nH. BeiOopounslil ko3dduuuent koppensauuu. Paznuuue
MEXJly JUHEHHON CBS3bI0O M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHass perpeccus, METOJ
HaWMEHBIIINX KBAIpPaTOB.

IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT' O KYPCA
«BEPOSITHOCTH U CTATUCTHKA» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMSL:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOy4YarOIIeTocs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHUICKOrO OOIIEeCTBA, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPa)kIaHCKOrO OOIIecTBa
(BBIOODBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAILHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKJaHCKON MIACHTUYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTHUKEHHSIM POCCUHUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCHOJb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHE JUYHOIO BKJaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy yIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cCOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peTyNsapHas (pu3nuecKas akTHBHOCTB),
(bU3HYECKOE COBEPIIICHCTBOBAHUE MPH 3aHIATHUSIX CIIOPTHUBHO-030POBUTEIHHON IEATEILHOCTHIO,
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6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHHE IICHHOCTU TPYIOJIOOMS, HHTEPEC K pa3IHMyHbIM cdepam
npodeCCHOHATIBHON JEeSTeIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymield mnpodeccud U Ppealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHYeCcKOMy O00pa3oBaHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PEIICHUHU
IIPAaKTUYECKUX 33/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) IKOJI0OrH4eCcKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTb 3KOJOIMYECKOW KYJbTYpbl, IOHHMaHHE BIMSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
r00abHOTO  XapakTepa  SKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui peleHMs 3a/1ad B O0JIACTH OKpYXKarollled cpeibl, INIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY KAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIECTBEHHOW MPAKTHUKH, HOHUMAHME MAaTEMaTHYEeCKOM HayKH Kak cQepsl
4eJI0BEUYECKON JESATENbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALUY,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MAaTEMaTU4YECKON KyJIbTYypOH KAaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBJIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpyTIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC NelCTBUS

ba3oBble JlornyecKkue AeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy TOHATUSAMH, (QOPMYJIUPOBAaTH OINpEAENeHUS TMOHATHUH,
yCTaHaBJIMBaTh CYUIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBaHUSA Ui 00OOLIeHHS U
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIU34;

BOCIPUHUMATh, (OpMyIHpOBaTh U IPeoOpa3OBbIBATh CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeljiaraTb KPUTEpUU IS BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUN;

JlenaTh BBIBOJBI C HMCIHOJIB30BAHWEM 3aKOHOB JIOTMKH, JECAYKTHBHBIX M HHJYKTHBHBIX
YMO3aKJIIOYEHH M, YMO3AKIIFOUEHH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MIPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATh CrMoco0 pemieHus y4yeOHOW 3amaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOAALIIMM ¢ YYETOM CaMOCTOSTENbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarebCcKkue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIOLIME NPOTUBOpEUHe, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UILIMIO, MHEHHE;



MPOBOAMTH CAMOCTOSITENILHO — CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, MCCIEAOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXKTy 00bEKTaMU, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJI0/ICHUS, UCCIIeIOBAaHUs, OI[CHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEANOI0XKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABIISATH [[G(I)I/II_[I/ITBI PIH(l)OpMaI_II/II/I, JaHHBbIX, H€06XOIII/IMBIX IJIs1 OTBETA HAa BOIIPOC U JJIA
peleHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HUCTOYHHMKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpHpOBaTh  HMH(POpPMAIMIO, TPEACTaBIATh €€ B  pa3NuuHbIX  (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCT, MHGOPMAIMU 1O  CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUAM.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eiicCTBUS

Oo0wmenne:

BOCIIpUHUMATb H (1)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3pCHHA B YCTHBIX W IHCBbMCHHBIX
TEKCTax, JaBaThb IIOSICHEHUS 10 XOAY PpELIEHWs 3aJadyd, KOMMEHTHUPOBATb IIOJYYEHHBIN
pe3yJIbTarT;

B XOJIe OOCYKIEHMsI 3a/7aBaTh BOIIPOCHI MO CYLIECTBY 00CYXI1aeMOil TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb WJCH, HALCJICHHBIC Ha IMOMCK PCHICHUA, COMMOCTABJIATL CBOU
CYXJIEHUS C CYXACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyTUpOBaTh Pa3HOITIACHsL, CBOU BO3PAKEHHUS;

NpEaACTaBIATL PE3YJbTAThl PCIICHHUA 3aJadd, ISKCIICPUMCHTA, HCCIICAOBAHUS, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIVICHUA C y‘-IéTOM 3aga4 IMpPE3CHTalMu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpaTh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMbIX JeHCTBUN
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTaTa pEeIIeHNs] MAaTeMAaTHYECKON 3aa4y;

NPEeABUAECTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PEIICHHM 3a0a4H, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;



OLICHUBATh COOTBETCTBHE pe3yjibTaTa T[T H YCIOBHSIM, OOBSICHITH TPHYMHBI
JOCTHIKEHUS WJIM HEAOCTH)KCHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJTbHOH pabOTHI IpU
pemieHMH y4eOHBIX 3a/Ja4y, NPUHUMATh IeJIb COBMECTHOHM JESATEIbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeneniaTh BHIAbI padoT, JOTrOBApHBATHCSA, OOCYXAATh
npoIiece M pe3yIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTel (0O0CYykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD) W HHBIE), BBITIOJNHATH CBOIO YacTh PabOThl W KOOPJAMHHPOBATH CBOM JICHCTBUS C
JIPYTHMH YJICHaMHU KOMAaH/bI, OLIEHWBAaTh KayeCTBO CBOEr0 BKJaga B OOMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca o0yyarouiuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATH MOHATUAMU: Tpad, TUIOCKUH rpad, cBA3HBIN rpad, myTs B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPILLIUHBI, JIEPEBO CIy4alfHOTO SKCIIEPUMEHTA,

CBOOOZHO OINEpPUPOBATh MOHATUAMHU: CIIyYalHbBI S3KCHEPUMEHT (OmbIT), Ciy4ailHoe
cOOBITHE, 3JIEMEHTAapHOE CcllyyailHoe COObITHE (3JIEMEHTApHbI MCXOJ) CIIy4aifHOrO OIIbITa,
HaXOJIUTh BEPOSTHOCTU COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU;

HAXOIUTh U (POPMYyJIMPOBATH COOBITHS: TNEpecedyeHue, OObEIMHEHNE TaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOXKHOE JaHHOMY, HCIOJb30BaTh JuUarpaMMmbl Oiliepa, KOOPAMHATHYIO
OpsAMyl0 Ui pelleHHs 3a/ad, I0JIb30BaThCs (OPMYIJION CIIOKEHHs] BEpOSITHOCTEH JJis
BEPOSTHOCTEN ABYX U TpeX CIydallHbIX COOBITUH;

ONEpUPOBaTh MOHATHUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHSI, AEPEBO CIYUYailHOrO 3KCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHHUs, JIepeBa CIy4alHOrO OIbITA, UCHOJIb30BaTh (GOPMYITY MOIHOM
BEpOSATHOCTH, (hopMmyiy baiieca mpu pemieHuu 3a1ad, onpenessaTh HE3aBUCUMOCTb COOBITUH 1O
dbopMyJie ¥ IO OpraHU3aIK CIy4ailHOTO SKCIIEPUMEHTA;

IPUMEHSTh H3yuYeHHblE KOMOWHATOpHBIE (QOPMYJbl ISl TNEPEYUCIECHUS D3JIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHHM CIy4alHOrO ONbITa, pELIeHUs 3aJad IO TEOpHH
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATh MOHATUAMU: OMHAPHBIN CIy4yailHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJlaya, HE3aBUCHUMBbIE HCIIBITAHUS, CepUs UCIBITAHUN, HAXOJUTh BEPOSITHOCTU COOBITHH: B
CEpHUHU UCTBITAaHUI JI0 IIEPBOTO YCIIEXa, B CEPUM UCIBITAaHUM bepHysuM, B ONBITE, CBA3aHHOM CO
CJy4aifHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJAHO  ONEpUpOBaTh  MOHATHSAMH:  Cly4ailHass ~ BeJIMYMHA,  paclpelelieHue
BEpOATHOCTEH, IUarpaMMa pacrpeieieHus, OMHapHas ciy4ailHas BeTUYMHA, T€OMETPHUYECKOE,
OMHOMMAJIBHOE paclpe/ieieHue;

OIEpUpPOBaTh MOHATHUSAMU: COBMECTHOE pACIpENEICHUE [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TAaOJIUILy COBMECTHOIO paclpeesieHus ABYX CIy4alHbIX BEJTUYUH U1 BbIACICHUS
pacripefieieHusi KaXIOW BENUYMHBI, OIpPEAETCHUs] HE3aBUCUMOCTH CIy4yailHbIX BEJIUYUH;
CBOOOJTHO OMNEpPHpPOBATh MOHATHEM MAaTEMAaTUYECKOrO OXHJIAHHUS CIy4alHON BETUYMHBI
(pacmipenienenus), NPUMEHSTh CBOMCTBA MaTeMaTHUYECKOTO OXHJIAHUS NpPU PpEIIeHUH 3ajad,
BBIUUCIIATh MAaTEMATUYECKOE OXKUJaHWE OMHOMUAIBHOTO M F€OMETPUYECKOI0 paclpe/ieleHui;
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CBOOOJHO ONEpUpPOBATh MMOHATUAMHU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHE Cily4ailHOH
BEJIMYMHBI, NPUMEHATH CBOWCTBA AMCIEPCUHU CIIydailHOM BENWYHMHBI (pacrpelesieHus) Mpu
peLICHNH 3a]a4, BBIYUCIATH JAUCHEPCHI0 M CTAaHAAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOrO U
OMHOMMAIIBHOTO paclpeieeHu.

K xoniy 11 kjacca o0ydaromuiicss HAyYUTCS

BBIUUCIISATH  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO0 JIaHHOW BBIOOPKE W  OIICHUBATH
XapaKTEPUCTHKN TEHEPAIbHOW COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITUM M MPOBEPATh NPOCTEHIINE CTATUCTUYECKHUE THUIOTE3Bl,
HOJIb3YSICh U3YUYEHHBIMH paclpe/leeHUsIMHY;

NPUBOAUTH TPUMEPHI 337ay, MPHUBOMSIIMX K IOKA3aTeIbHOMY pPacHpelesiCHHI0, 3ajad,
NPUBOAALINX K HOPMaJIbHOMY pactipeiesieHuto. OnepupoBarh MOHATUAMU: (DYHKIHS TIIOTHOCTH
BEPOSITHOCTH I10KA3aTEJILHOTO paclpeieNeHusi, PyHKIUsS IIOTHOCTH BEPOSATHOCTH HOPMAJIBLHOIO
pacripenesnieHus, (pyHKIUS IMIIOTHOCTH M CBOMCTBA HOPMAJIBHOT'O paclpesielieHus; ONpeaessaTh
KO3 PHUIHUEHT TUHEHHOU KOPPETAIIH, BEIOOPOYHBIN KOIPDUIIMEHT KOPPEISIHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Komrpomsusre  MpakTmscckume (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
DnemMeHThl Teopuu rpados 3 bubnrorexa LIOK
https://m.edsoo.ru/
City4aifHble OTIBITHI, CIIy4ailHbIE COOBITUS U 3 bubmmoreka [JOK
BEPOSITHOCTH COOBITHIA https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOXKECTBaMU U
coObITusiMU. CIIOKEHUE U YMHOXKEHUE 5 bubmmorexa [JOK
BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTb. https://m.edsoo.ru/e0b7b0f1
HesaBucumplie coObITHs
OneMeHThl KOMOMHATOPUKU 4 1 bubmmorexa LOK
https://m.edsoo.ru/e0b7b0f1
e et e |
. ’ https://m.edsoo.ru/e0b7b0f1
U3 KOHEYHON COBOKYITHOCTH
Crnyualinbple BEJTMUMHBI U paclpeieieHus 14 1 bubmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 34 5 0

[TPOT'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 3aKoH 0ONBIINX YUCET 5 bubmorexa OK
https://m.edsoo.ru/5fbc5dcl
2 DIIeMEHTHI MATEMATHUYECKOU CTATUCTUKH 6 bubmorexa [IOK
https://m.edsoo.ru/5fbc5dcl
;| e e |
pactipelt ’ https://m.edsoo.ru/5fbc5dcl
HOPMAJIbHOE paclpeaeieHuUs
4 Pacupenenenue Ilyaccona 2 bubmmorexa [IOK
peA Y https://m.edsoo.ru/5fbc5dcl
5 CBs3b MEXKIY CIIYYaHBIMUA BEJIMYNHAMU 6 bubmorexa HOK
Ay ey https://m.edsoo.ru/5fbc5dcl
bub OK
6 O000111eHIE U CUCTEMATH3AIU 3HAHUI 11 1 htI/tIpSJ,]:I;I/(;rTLeeI;asc])_E).ru I5fbesdcl
OBILIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Hdara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTeJIbHbIC

padoThI padoThI pecypest

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3aJ1auu C MOMOIIIBIO rpada

Crenenb (BaJIEeHTHOCTb) BeplIuHbL. [1yTh
B rpade. Llenm u nukIsI

I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT'O SKCIIEpUMEHTA
CrnyyaiiHble 5KCIIEpUMEHTHI (OIIBITHI) U
4 cilydaiiHble cOObITHSA. DIeMeHTapHbIe 1
COOBITHS (UCXOBI)

BeposTHOCTB CiydyaliHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB CiydyaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenne, 00beTMHEHINE MHOKECTB
¥ COOBITHH, IIPOTHBOITOJIOKHBIE
coObITust. @opMyJia CIIOKEHUS
BEPOSATHOCTEU
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VYcnoBHas BEPOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE

9 BeposATHOCTEH. Dopmylia yCIOBHON
BEPOSATHOCTH

10 ®dopMyIia MOJHON BEPOITHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomM6uHnaTopHOE paBUI0 yMHOXKEHUS.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna bunoma HeroToHa
KonTtponpsHas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'
buHapHBIN Cily4alHBIN OIBIT
(ucmbITaHue), ycrex U Heynava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycnexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
beprymm

19 CrnyualiHblii BEIOOD U3 KOHEUHOU

COBOKYITHOCTH
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20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

21

22

23

Crnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacnpeneneHus

Onepanuu HaJl CIy4ailHbBIMU
BennuuHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTnueckoe 0KMIAHUE CITy4aliHON
Benn4urHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJINYHH

25

HesaBucumsble cirydaliHbIE BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI'0 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcus OuHapHO! ciry4yaitHON
BeMurHbL. CBOMCTBA JUCTIEPCUI

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CﬂyqaﬁHBIX BEINYNH

Jucnepcrst OMHOMHATIBHOTO
pacripenenenus. [Ipaktuueckas pabora ¢
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HCIIOJIb30BAHUECM JJICKTPOHHBIX Ta6JII/ILI

I[I/ICHepCI/IH " CTaHAAPTHOE OTKIIOHCHUEC
TCOMETPHUICCKOI'0 paCIIpCACIICHHA. .

31 [IpakTuyeckas pabora c 1
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY
32 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTponpHas padora Ne2: "UcnbiTanus
33 bepnysm. Cirydalinble BETUYHUHBI U 1
pacnpenenenus"
34 O06001IeHre U cucTeMaTU3alus 3HAaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimena. Teopema bepnysum. 3akoH
OOJBIINX YHCeT

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie

o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
UYeorrmesa. Teopema bepryimu. 3akoH
OOJIBIIINX YHUCEIT

Hepasenctso Yebbimena. Teopema
UYeonrmesa. Teopema bepryimu. 3akoH
OOJIBIIINX YHUCEI

Br160opouHBIif METOT UCCIIeIOBaHMIA

[IpakTHueckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOIUI]

['enepanbHasi COBOKYIHOCTb U CIy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapaktepuctukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanbpHas COBOKYITHOCTh U CllydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTepucTukamu. OLieHKa CPeTHETO U
JCIIEPCUU TEHEPATIbLHON COBOKYITHOCTH €
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK
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OrneHrBaHuE BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3YYEHHBIX pacipeneleHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOLIBIO CBOMCTB
M3YYECHHBIX paclpeeIeHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeps! HePepBIBHBIX CITy4YalHbIX
Benn4YuH. OyHKIUA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3aza4, MpUBOJAIINX K ITOKA3aTCIIbLHOMY U K
HOPMAaJILHOMY paclpeaeICHUsIM

CDYHKI_II/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKHI/ISI IIJIOTHOCTH BCPOATHOCTH
HOPMAJIBHOT'O paClpeaCiICHUA

16

TlociemoBaTeIbHOCTE OMHOYHEBIX
He3aBUCHUMBIX coObITHil. [Iprmep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETHYHH.
Koadduument koppensunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BEIMUNH
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20

Br16opounsiii ko3 puiueHT Koppensum

Paznuuue Mex1y TMHEMHOM CBA3BIO U

21 IIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOJIHUI
[IpencraBnenue 1aHHBIX C IOMOUIBIO

24 TaOJIMI] ¥ TUarpamMm, OrucaTeIbHast
CTaTUCTHKA

o5 OnbITh ¢ paBHOBO3MOXHBIMHU
3JIeMEHTAPHBIMU COOBITUSIMU

26 Borunicnenue BeposiTHOCTEN COOBITUI C
npUMEHEHUEM (HOpMYIT
Brruncnenue BeposiTHOCTEH COOBITUH C

97 IpUMEHEHHEM TPaQHIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CiyualiHple BEJMUMHBI U paclpeaeIeHus

29 MaremaTrueckoe OKHJAaHuEe CTy4ailHON
BEJIMYNHBI

30 Marematrnueckoe OKUAaHue CIy4anHon
BEJIMYMHBI

31 KonTtponbHas padora: "BeposaTHocTs 1
cTaTucTuka"
Brrunicnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyIl U rpadpudecKux

METOJIOB
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Brruncienue BeposaTHOCTEH COOBITHIA C

33 npuMeHeHueM (Gpopmyit u rpapuaecKux 1
METO/IOB
CrnyyaiiHble BETUYMHBI U PACIIPEICIICHHS.
34 MaremaTnueckoe 0XKMIaHUE CIIy4aliHON 1
BEJIMYMHBI
OBILEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon o
IIpoBepsiemble npeaMeTHBIE Pe3YJbTAThl 0CBOCHHS OCHOBHOIM
NPOBePsIeMOro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpeHero o01mero 00pasoBanus
pe3yJbTara
6 Teopust BeposSTHOCTEH U CTaTHCTUKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHEEe  apuUPMETHYecKoe,  MeJHaHa,
' HauOoJIbllIee, HAMMEHbILIEe 3HAYCHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIIyYalHBIN SKCIIEPUMEHT (ONBIT) U ClIydyalHOEe
cOoOBITHE, DJIEMEHTAPHOE COOBITHE (DJIIEMEHTAPHBIM HMCXOJ) CIy4aHOTO
6.3 OMbITA; HAXOAWUTh BEPOATHOCTH B OIBITaX C PaBHOBO3MOXKHBIMU
CJly4aliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHUIL B
U3yUYEHHBIX CITy4allHbIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TepecedeHHe U OObEIMHEHUE
6.4 JNAHHBIX COOBITHI, COOBITHE, IPOTUBOIIOJIOKHOE JaHHOMY COOBITHIO;
' HOJIb30BAThCS AMarpaMMaMy Diiepa 1 GopMyIIoil clioKeHHs BEpOSATHOCTEH
IpU PELIeHUH 33134
OnepupoBaTh NOHATHAMH: YCIOBHAS BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS,
6.5 HaXOJUTh BEPOSITHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXKEHUS, C IOMOIIbIO
JIEpEeBa CIy4YaiHOTrO ONbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a1a4
OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, YCIEX U HeyAaya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUH
' HE3aBHCHMBIX HCIBITAHUH 1O IEpPBOr0 YCIEXa, HaXOAWTh BEPOSTHOCTH
coObITHI B cepun ucnbITanuil beprymm
6.8 OnepupoBaTb MOHATUSMHU:  Cily4ailHas  BEJWYHMHA, paclpeiesieHue
' BEPOATHOCTEN, AMarpaMma paclpeaciieHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o0mero o0pasoBanus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIy4alHOM  BEJIMYMHBIIIO
' pacnpeesIeHUI0 NIK ¢ TOMOLIbIO AMAarpaMM
OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH
5.2 IIPUMEPBI TOTO, KAK MPHUMEHSETCS MaTEMaTUYECKOE OXHUIAHUE CIyYalHOU

BCJINYHHBI, HaxXxoauThb MaTEMATUYCCKOC OXUJaHue 110 AaHHOMY
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pacnpeieieHHIo

5.3 HNmeThb npeacTaBiaeHue 0 3aKOHE OOJIBITUX YHCET

5.4 Hmets npencraBieHrne 0 HOPMaabHOM PACIPENCICHUN

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Kox
6 Teopust BEpOSTHOCTEW U CTATHCTUKA
[IpencraBienue TaHHBIX C MOMOIIBIO Tabuull u quarpamm. CpenHee apudmMeTHIecKoe,
6.1 MeJMaHa, HauOoJbIlllee U HaUMEHbIIee 3HAYCHUs, pa3Max, IUCIEPCUs U CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITy4aifHbIe COOBITUS. DIeMEHTapHBIE COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydaitHOro COOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITust. uarpammsl Diinepa. @opmyria ciaokeHus: BEposSATHOCTEN
6.4 VYcnoBHas  BEPOATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  CIly4ailHOro
' sKcriepuMenTa. Gopmyria mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunaropnoe mpasBuino ymHoxeHus. IlepectaHoBku u dakrtopuan. Ywucio
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunapHblli ciy4aliHbIi ONBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
6.6  wucneitanus. Cepusi HE3aBUCHUMBIX HCHBITAaHWKH 10 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUIN bepHymmn
6.7 Crnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOCTEH. JlmarpamMma pacripenesieHusl.
' [Ipumeps! pactipenenenuii, B TOM 4Kciie T€OMETPUUYECKOEN OMHOMHUAIbHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
UucnoBble XapaKTEPUCTUKHM CIIyYalHBIX BEIMYMH: MAaT€MAaTHYECKOE OXKHJAHUE,
JTUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl mpruMeHeHusT MaTeMaTH4eCcKOro
51 OKMJIaHWs, B TOM YHCIE B 3aJadax W3 IOBCEIHEBHOM XW3HHM. Maremarndeckoe

OXHMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYWHBI. MaTeMaTHYeCKOe OXUIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH. MaTeEMaTUUECKOE OKUIAHUE U TUCTIEPCUS TEOMETPUUECKOTO U
OMHOMHUATBHOTO PaCIIpeIeTICHHIA
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3akoH OOJIBIIMX YMCENl M €ro pojib B HayKe, MpHpoJe M obuiecTBe. BriGopoUHbIit

5.2

METOJI UCCIICOBAHUN

IIpuMepsl  HENpPEpBIBHBIX — Clly4alHbIX  BeduduH. [loHATHE O  IUIOTHOCTH
5.3 pacrpeneneHus. 3agadu, IpUBOASAIINE K HOPMaIbHOMY pacnpeneneHuto. [lonarue o

HOPMAaJIbHOM pacipeielieHuu

ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NMpoBepPsIEMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

Bnagenue MeronamMum J0Ka3aTeNbCTB, QJITOPUTMAMH pELICHUs 3a/ay;
yMeHue (GOopMyJIMpOBaTh U ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TEeOopeMa, CIEACTBUE, CBOWCTBO, IIPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYJIIMPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS MPU PELICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTh  PACCyXJCHUW; yMEHHE  OINEepUpOBaTh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIIECHUU 3a7ad, B TOM
YyHCIie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

VYMeHue onepupoBaTh NOHSTHSAMM: HATypaJbHOE YHUCIO, LEI0E YHUCIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOpEeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIbHBIM IOKA3aTEIIEM,
jJorapudm Uucia, CUHYC, KOCMHYC M TaHTE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PalOHAJIBHOE YHUCIIO, WPPALMOHAIBLHOE YHCIIO,
MHOKECTBAa HATypaJlbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINH 001t
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu

pemieHun 3ada4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIUOHHBIMH CUCTCMaMU

21



CUHCIJICHUS; YMEHUE BBIIIOJIHATH BHIUMCIICHUE 3HAUCHUH U IpeoOpa3oBaHus
BBIP@)KEHUI CO CTeneHsAMM M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM; YMEHHE  ONEpPUPOBaTh  IOHATUSMHU:
II0CJIEI0BATENbHOCTb, apudMeTHUecKass Mporpeccusi, IeoMeTpHuYecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas Iporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, COMNPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
NPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEINI; OIEepUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YyMEHUE OIEpPUPOBATH
MOHATUSMH: TOXXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHIIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C MapaMeTpoM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI IJIs PELICHHUS MaTeMaTHYeCKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (QYHKIMH, HauOOJIbllee U HaWMEHbIIee 3HAYCHHS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHs, aCUMITOTHI Tpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nveckuif CMBICI TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeTEHHbIN
MHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; YMEHHUe
BBIUNCIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;

YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO ISl HCCIENOBAHUS (DYHKIMMH,
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HaXOIUTh HAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMHA; CTPOUTH
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM aImmapara MaTeMaTH4eCcKOro
aHajau3a; IPUMEHATH NPOU3BOAHYIO JUIS HAXOXKICHHUS HAMIIydIlIEero
peuieHuss B MPUKIAAHBIX, B TOM YHUCIIE COLHMAIBHO-DKOHOMUYECKUX H
¢u3nUeckrx 3aaayax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYpP C MTOMOUIBIO
UHTErpaja; IMPUBOAUTL IIPUMEPBl MATEMATHYECKOTO MOJAECIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMIO3UIUsT (DYHKIMIA, JIMHEHHAs (QYHKIWS, KBaJIpaTU4Has (QYHKIUS,
panvoHanbHass (QYHKUUS, CTENeHHas (QYHKIWSA, TPUTOHOMETPUUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (QYHKIWH, MOKa3aTelbHAas H
norapupmuueckas (YHKIHH; yMEHHE CTPOUTh TpapuKH HM3YyYSHHBIX
byHKIUI,  BBIIOJHATH  npeoOpa3oBaHust  rpagukoB  (yHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3yYeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
pelIeHUH 33734 W3 JPYIHX Y4eOHBIX NPEJAMETOB W 3allady M3 pealbHOU
KU3HH;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXKIy BEIMYHHAMU;
UCIIOJIB30BaTh CBOMCTBA W TpapuKu (PYHKIUH Ui PEHICHHUS ypaBHCHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBHUIO 3aJa4d, HUCCIIEI0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJIEIUPOBAThH
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yIbTaT

YMeHue omepupoBarh MOHSATHUSMU: CpelHee apupMeTHUecKoe, MeIraHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJICKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0NMIaX, Ha Iuarpammax, rpadpukax,
OTpa’karolllyt0 CBOMCTBA PEAJbHBIX IMPOLECCOB U SBJICHUMN; NMPEACTABIATH

uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
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CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM rpa(bnquKHx
MCTOHOB U J3JICKTPOHHBIX CPCIACTB; r‘pa(bnquKH ucciaeagoBarb COBMECTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCEeUBaHUs U JINHEHHOW perpeccuu

YMeHue OnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIly4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GopMyJbl CIOXEHUS W YMHOXXEHHUS BEpOATHOCTEH, (opMyiy mOnHOMN
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATb BEPOSTHOCTH pEabHBIX COOBITHI; yMEHHE OIEepUpOBaTh
HNOHATUSIMM:  CiIy4ailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSTHOCTEH,
MaTEMaTUYECKOE OXHMJAaHUE, IUCHEPCHS U CTaHJAPTHOE OTKIOHEHUE
Clly4ailHOM  BEJIMYMHBI, (QYHKIMM pacrnpefeseHuss U  IUIOTHOCTU
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO M HOPMAJILHOT'O PaclpeAcieHUui; yMEHUe
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PAacCHpe/leleHUN Ul pelleHus 3a/1ay;
3HAaKOMCTBO C NOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOJUTH NPUMEPbl MPOSBIEHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHUE
ONEpUpPOBATh MOHATUSMU: COYETAHUE, NEPECTAHOBKA, YHCIO COYETAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOMHATOpHbIE (DAaKThl U PACCYXKACHMS AJI pElIeHUs 3a]ay; OLIEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBJIATh BEPOSATHOCTHYIO MOJAETbh U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYyIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapaJIIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCHOJb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOMIETO MHpPA; CTPOUTh MaTEMaTHYECKHE
MOJENIA C TOMOIIbI0 TEOMETPUYECKUX TMOHATHM M BEJIWYUH, pElIaTh

CBA3aHHBIC C HUMHU IMPAKTUICCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHATUAMH: IUIOIAAbL (QUTYphl, 00BEM (GUTYpHI,

MHOTI'OIrpaHHUK, HpaBHHBHBIﬁ MHOI'OIrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
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KyO, mMapajjenenumnes, Opu3Ma, NUpamuaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOIMATb
MOBEPXHOCTU NHUPAMUBI, IMPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoa,
MPSMOYTOJIBHOTO NapajUieenuneaa, HUpaMuabl, [OPU3Mbl, LHWIMHIpPA,
KOHyCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuieJbHble OCH WJIM OCHOBAaHHWIO, CEUYEHWE IIapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYEeHUE
MHOTOTpaHHHMKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUS, B TOM YHCIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
(GopMyJIMpOBaTh ONpPEENEeHUS U3yUYaeMbIX (PUTYp, BbIIBUraTh FUIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccu(UKauuioo Quryp 1mo
pa3’MYHBIM TpPU3HAKAM, BBINONHATH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh paBHble M IMOJ00HBIE (GUTYphl, B TOM 4YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPUUYECKIE OTHOIICHHS TPU
peLIeHUH 3aJay; HaXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
Iomaab, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM;, YMEHHME BBIUHCIIATH T'€OMETPUYECKUE BEIUYHHbI
(mHa, yroi, IJIOMIAas, OO0OBEM, TIUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO — TMapajlieNenunea, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 0OBbEMOB MOJIO0OHBIX QUTYp

12

13

VYmMmenue ONEpHUpOBaATh MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJIIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEACHUE, YION MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeamMecToOB

YMeHne BeIOMpATh MOAXOASIIAA METOJT VTS PEIISHUs 3a]1a4H; TOHUMaHNe
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3HAYUMOCTU MATCMATUKU B MU3YUCHUHU MNPUPOAHBIX U OGH.IGCTBQHHBIX
mponeccoB Hu HBJ'ICHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHHUE 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MAaTCMATUYCCKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypalIbHOU cTerneHu. JeHcTBUs ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHAIbHBIM IoKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BIYMCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-palMOHANTBHEIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U JOrapupMUUECcKre ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucteMsl JTUHEMHBIX YpaBHEHUN. OnpeiennuTesb MaTPHUIbI
3 OyHKIUHU 1 TpaduKu

3.1 Oynkuus, crnocodbl 3ananus ¢yHkuuu. ['padux ¢yHkumuu. B3aummuo oOpaTHbIE
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¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHud QyHkuuu. Hymu dyskuun.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM W LeNbIM mokazaTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiicTBa  (pyHKUIMI,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe FeMEHTAPHBIX (DYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Marematuka. ['eomerpus; 10 kmacc. yriyOneHHoe oOydenne Mep3mik AL,
Homuporckuii JI.A., TlonskoB B.M.; non pemakumeit Ilomomsckoro B.E. O6mectBo ¢
OTpaHMUYEHHOW  OTBETCTBEHHOCTbO  M3marensckuit  nentp «BEHTAHA-I'PA®y;
AKnuonepHoe 00I1IEeCTBO «M3paTenseTBO «lIpocsewmenue»
* Maremaruka. ['eomerpus; 11 xmacc. yrayOnenHoe oOydenne Mepsmak AL,
Homuporckuit JI.A., Tlomsako B.M.; mox pemakmueii Ilomonbckoro B.E. O6mectBo ¢
OTpaHMYEHHON  OTBETCTBEHHOCThIO  M3matenbckuit  neHtp «BEHTAHA-TPA®y;
AxkunonepHoe o6mectBo «M3narensctBo «IIpocBemienne

AmumoB IIILA., Komsrua HO.M., Tkauea M.B. Marematuka: anreOpa W Hadaia
MaTeMaTUYeCKOro aHaiu3a, reomeTpus. Anrebpa M Hauaja MaTEeMaTHYECKOTO aHaIM3a
(6a3oBbIit 1 yrmyOneHHbBIN ypoBeHb). 10-11 knace. YueOnuk. Mocka. «IIpocBemnieane.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET butuoreka I{OK https://m.edsoo.ru/
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