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IHHOACHUTEJIBHASA 3AIIMCKA
Pabouass mporpamma mo mnpeamery «BepostHocTh u cratuctukay s 10-11 xmaccos
COCTAaBJIEHA Ha OCHOBE:
J denepanbHOrO roCyAapCTBEHHOINO 00pa30BATEIBHOTO CTAaHAApPTa OCHOBHOIO OOIIEro
oOpa3oBaHMs, YTBEPKICHHOTO TIpHKa3oM MWUHHUCTEpPCTBA mpocBemeHus Poccuiickoi
@eneparmun ot 31 wmas 2021 . Ne287 (3apeructpupoBaH MUHHUCTEPCTBOM IOCTHIIMU
Poccutiickoit @enepanuu 5 urons 2021 r. peructparmorsiii Ne64101);
o [Tpukaza MunucrepctBa npocsemenus: Poccuiickoit @eaeparuu ot 18.07.2022 No568 «O
BHECEHHMH U3MEHEHMH B (efepalbHbIi TOCYIapCTBEHHBIH 00pa30BATENbHBIA CTaHIApPT
OCHOBHOI'O 00ILero oOpa3oBaHUs, YTBEPXKAEHHBIH NpuKa3zoM MuUHHMCTEpCTBA NMPOCBELICHUS
Poccuiickoit @enepanuu ot 31 mas 2021 . Ne287y;
o IIpuxa3za MunucrepctBa npocsemenus: Poceuiickoit ®enepanuu ot 18.05.2023 . Ne370
«O06 yTtBepkaeHun (QemepaabHOl  00pa30BaTEIBLHON MpOrpaMMbl  OCHOBHOTO — OOIIETro
00pa3oBaHUsY;
o IIpuka3za MunucrepcrBa npocsenieHust Poccuiickoit ®enepanun ot 09.10.2024 Ne 704
"O BHECEHMH M3MEHEHHUIl B HEKOTOpble MpHKa3bl MuHUCTEepCTBa HpocBemeHus Poccuiickoit
@eneparyn, Kacarommuecs (eaepaibHbIX 00pa30BaTENBbHBIX MPOTPaMM HAYaJbHOTO OOIIETo
oOpa3oBaHMs, OCHOBHOrO o00Immero oOpa3oBaHHS | CpeaHero obmero oOpa3zoBaHusA"
(3apeructpuposan 11.02.2025 Ne 81220);
° Konmenmuuu pa3Butusi Matemarudeckoro ooOpaszoBanusi B Poccuiickoit ®Deneparmu

(YTBepxkaena pacnopsbkenueM [IpasurensctBa Poccuiickoit @enepaunu ot 24 nexadps 2013 .
Ne 2506-p)

VY4eOHblii Kypc «BeposTHOCT M CTAaTUCTHKA» YIIyOJIEHHOTO YpPOBHS SIBISIETCS
IPOIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOJa€HHOTO YpOBHS Ha ypOBHE
cpeaHero ooOmero obOpa3oBaHMsA. YUeOHBIH Kypc NpeAHa3HayeH Uit (OpPMHUPOBaHUS Y
00y4aromuxcsi CTaTHCTUYECKON KyJbTYpbl M IOHMMAHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTHYECKOI0 MHCTPYMEHTa JJIsi W3Y4YEHMs CIydalHbIX COOBITHM, BEIWYMH M MPOLIECCOB.
ITpu u3ydeHun Kypca oOoramaroTcsl NpeACcTaBIeHUs O0Yy4aroluXcs O METoJaxX HcCiel0BaHUs
U3MEHYMBOTO MHpA, pa3BUBACTCA MOHMMAHHWE 3HAYUMOCTH M OOLIHOCTH MaTeMaTHYeCKUX
METOJI0OB IO3HAaHMUA KaK HEOTHEMJIEMOM YacTM COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Conepxanne y4eOHOrO Kypca HAlpaBiI€HO Ha 3aKpelyICHHE 3HAHUH, MOJYyYEHHBIX MpU
U3yYeHUH Kypca Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUNA O
CIIy4aiHbIX BEJIMUMHAX U B3aMMOCBA3SX MEXIYy HUMH Ha Ba)KHBIX ITPUMEPAX, CHOXKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPY’KAIOIIero Mupa. B pesyiprare y o0ydaromuxcs T0KHO C(hOPMHUPOBATHCS
MpeACTaBICHHE O HauOoyiee YIMOTPEOUTETbHBIX U OOIMX MAaTeMAaTHYEeCKUX MOJENsX,
UCTIONB3YEMBbIX JJIsl ONUCaHMA AaHTPONOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
HOrPEIIHOCTE B PAa3IUYHbIE poJa M3MEPEHMAX, MJIUTEIBHOCTH O€30TKa3HOW paboTh
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHMHA M TIPOLECCOB B OOILECTBE.
VY4eOHbIil Kypc sBiseTcss 0a30i A OCBOEHMSI BEPOATHOCTHO-CTATUCTUYECKUX METOOB,
HEOOXOUMBIX CIIELUAINCTAM HE TOJbKO MHKEHEPHBIX CIIELUAIBHOCTEH, HO TaKXKe COLIMaIbHbBIX
U TICUXOJIOTHYECKUX, MOCKOJbKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHHOH Mepe
UCTIONB3YIOT ammapar aHajiu3a OosbIIMX JaHHBIX. LleHTpanpHyro YacTe y4yeOHOro Kypca
3aHUMaeT OOCYXKJCHHWE 3aKOHa OONBIIMX dYHCel — (YHIAMEHTaJIbHOTO 3aKOHA IPUPOJIBI,
UMEIOILEro MaTeMaTHYECKY10 (hopMannu3aluio.



B cootBeTcTBUM C yKa3zaHHBIMH LENISIMH B CTPYKType yueOHOro kypca «BepostHocTs u
CTaTHCTHKa» Ha yrayOJI€HHOM YPOBHE BbIACIEHbl OCHOBHBIE COJEP)KATEIbHBIC JIMHUU:
«Cnyyaiiable cOOBITUS U BEpOATHOCTU» U «CiyyaiiHble BEJIMUMHBI U 3aKOH OOJIBIINX YUCET.

[ToMHMMO OCHOBHBIX JIMHUN B Y4Y€OHBIN KypC BKJIIOYEHBI 3JIEMEHTBI TECOPUH TrpadoB U
TEOPHH MHOXECTB, HEOOXOIMMBIE JJIs TIOJIHOIIEHHOTO OCBOCHHSI MaTepualia JaHHOTO y4eOHOTro
Kypca U CMEXHBIX MaTEMaTHUYECKUX yUE€OHBIX KYpPCOB.

Conepxkanane nuHUK «CiydaliHbIe COOBITUS W BEPOSTHOCTH» CIIY)KHUT OCHOBOM ISt
dbopMupOBaHUA TPEACTABICHUN O paclpeleleHuH BEPOSTHOCTEH MeXAy 3HAYCHUSIMU
CIy4YalHBIX BEIMYMH. Ba)KHyl0 4acTb B 3TOM COAEPKATEIbHOW JIMHUM 3aHUMAET U3Yy4yCHUE
F€OMETPUYECKOr0 M OMHOMHUAIBHOTO PACIPEAEICHUI M 3HAKOMCTBO C HMX HENpPEPHIBHBIMU
aHaJIOraMHy — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIPEACICHUSIMHU.

TeMbl, CBA3aHHBIE C HENPEPBHIBHBIMHM CIIyYalHBIMU BEIMYMHAMU M PACHPEICICHUSIMU,
aKIEHTUPYIOT BHHMaHHE OOYYaroIMXCS Ha ONHCAHWU W W3YYCHUHU CIIy4alHBIX SIBICHUH C
MOMOUIbIO HENpepbIBHBIX (yHKIUNA. OCHOBHOE BHHMMAHME YIENAETCS I10Ka3aTeIbHOMY U
HOPMAJIBHOMY PACTIPEICICHUSM.

B yuebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMHUTEIBHOE HW3YYEHHE CBSI3U MEXITY
CJIy4aifHBIMU BEJIMYMHAMH M OMNHMCAaHUE 3TOW CBSA3M C MOMOIIBI0 K03(duimeHTa Koppensiuun u
€ro BbIOOPOYHOrO aHajora. OTH 3JIEMEHTBl COJAEpXKaHMs pa3BUBAIOT TeMy «Jluarpammbl
paccenBaHUs», W3YYEHHYIO Ha YPOBHE OCHOBHOIO 00mIero o0pa3oBaHus, U BO MHOTOM
OMMPAIOTCS Ha CBEICHUS U3 KYPCOB alreOpbl U T€OMETPHH.

Emé onun aneMeHT coaepkaHus, KOTOPbIA MIPEIIaracTcs Ha 03HAKOMUTEIBHOM YPOBHE —
NOCJIEI0BATEIBHOCTD CIIyYallHbIX HE3aBUCUMBIX COOBITHMN, HACTYMAIOLUX B €IWHUILY BPEMEHHU.
O3HakoMJICHHE C paclpeleliecHHeM BEpPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHT
Pa3BUBAIOIINN XapaKTep U ABISETCS aKTyalbHBIM ISl OyAymuX aOUTYypUEHTOB, MOCTYMAIOUINX
Ha Yyd4eOHbIE CIEIUATbHOCTH, CBS3aHHBIE C OOIECTBEHHBIMH HAyKaMH, IICUXOJOTHEH U
YIpaBIEHUEM.

Ha wn3yuenue yueOHOro xypca «BeposSTHOCTH M CTaTHCTHMKa» Ha YIIyOJIEHHOM YpOBHE
otBoauTcs 68 vacoB: B 10 kiacce — 34 vaca (1 gac B Hepemo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

BocnuraTenpHblii KOMIOHEHT YPOUHOH AEATEIBHOCTH paboyeil mporpaMMbl BOCIIUTAHUS
MAOY COI Ne9 orpakeH B KaJeHIApHO — TEMATHYECKOM IUIAHUPOBaHWU B MyHKTe «Tema
YpOKay.

COJEPXAHUE OBYYEHUA
10 KVIACC

I'pad, ces3ublil Tpad, mytu B rpade: mukibl U nend. CreneHb (BaJeHTHOCTH) BEPIIHMHBL.
I'padwr Ha mmockocTu. JlepeBbs.

Cry4aitHple IKCIIEPUMEHTHI (OTBITHI) U CIIy4ailHbIe COOBITHS. DJIeMEHTapHbBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITHH.
Cryd4aiiHble OTIBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUSAMU.

Omnepanu Hajl COOBITHSMHU: TIEpEceYCHUE, OObEIUHEHNE, TIPOTUBOIIOIOKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyia CI0KEHUS BEPOSITHOCTEM.



VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JIepeBO Cllyd4aliHOIO SKCIIEPUMEHTA.
®dopmyna nonHoi BeposTHocTH. DPopmyra baiieca. HezaBucumeie coObITHS.

bunapHbIf CitydaliHbIN ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. He3aBucHMBbIC WCIIBITAaHUS.
Cepus He3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucio
coueranuii. Tpeyronpuuk Ilackamns. @opmyna 6mnoma HeroToHa.

Cepuss He3aBUCHMBIX wucnbiTaHuil  beprymmu. CriydaiiHelid  BeIOOp W3 KOHEYHOH
COBOKYITHOCTH.

Crnyualinas BenuuuHa. PacrmpenencHue BeposiTHOCTeH. JlMarpamMma pacnpelnencHHUs.
Onepauuy Hajx ciydailHBIMM BelduuMHaMu. bunHapHas ciydaiiHas BenuuuHa. Ilpumepst
pacrpeieieHHid, B TOM YHCJIE TEOMETPUIECKOE U OMHOMHAIBHOE.

CoBMeCTHOE paclpeqeseHue ABYX Cly4alWHbIX BenauduH. HesaBucumbie ciaydailHble
BeIMYMHBL. MaTeMaTnyeckoe OKUAaHue Ciyd4ailHOW BenuuuHbl (pacrpenenenus). IIpumeps
NPUMEHEHHUsT MaTeMaTU4YeCKOro OXHUAaHus (CTpaxoBaHue, JioTepes). MaremaTuueckoe
OXKHJaHue OMHApHOHN ciyyallHOM BeIMYMHBI. MaTeMaTHueCcKOoe OXKUAAHUE CYMMBbI CIydalHBIX
BEJIMYMH. MaTeMaTHYeCKOe OKUIaHUE TEOMETPUIECKOI0 U OMHOMHAIIBHOTO PacHpeeICHHUHN.

Jucnepcuss M CTaHAApTHOE OTKJIOHEHHE CIy4yaliHOM BeIMUYUHBI (paclpeseneHus).
Jucnepcust OMHApHOW ciay4yailHOW BeTMYHMHBI. MaTeMaTHYecKoe OKUIAHHE IMPOU3BEACHUS U
JUCIIEPCUsl CYMMBI HE3aBHCUMBIX CIIy4alHBIX BEJIMUYMH. J(UCIiepcus U CTaHIApTHOE OTKIOHEHHE
OMHOMMAJIBHOTO paclpeneseHus. Jucnepcuss M CTaHAAPTHOE OTKIOHEHUE T'€OMETPUUYECKOrOo

pacripeieneHusl.
11 KUIACC

HepasenctBo YeOpmméBa. Teopema YeObmmuéBa. Teopema beprymmu. 3akoH Oombmimx
yucesn. BpiOopouHblii MeTon uccienaoBaHuil. BreiOopounsle xapakrtepuctuku. OIlleHUBaHHE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TUIOTE3 C NOMOILBIO
U3YyYEHHBIX paclpeesIeHUH.

HenpepriBHble citydaiiHble BeqMuuHBL. [Ipumepsl. @yHKIHA IUIOTHOCTH BEPOATHOCTH
pacnpenenenusi. PaBHOMepHOe pacnpeieseHue M €ro CBOWCTBA. 3ajadyd, MOPUBOASIIUE K
IIOKAa3aTeIbHOMY PpAacCHpeleIcHUI0. 3aJauyl, NPUBOIALIME K HOPMAaJbHOMY pAaclpeAciICHUIO.
@OyHKIUS TJIOTHOCTH BEPOATHOCTH IIOKA3aTENILHOTO pachpeneneHus, (yHKIHUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOTO pacnpezeneHus. DyHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJbHOIO
pacnpeneneHusl.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajgaud, HPUBOALAIINE K
pactpezenenuro Ilyaccona.

KoBapuamuss nByx ciydailHeix BennmuuH. KodhduuumeHnT WHEHHON KOppesIum.
CoBMmecTHBIC HAOMIOJCHUS ABYX BeTudnH. BeiOopouHsiil koddduiment koppensuun. Paznmuuane
MEXy JUHEHHON CBS3bI0O M NPUYHMHHO-CIEACTBEHHOM CBs3b0. JIMHENHas perpeccusi, MeTox
HauMEHBIINX KBAJPATOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaxaaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOydYaromlerocs Kak aKTHUBHOTO |
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro OOIIeCTBa, MPEACTABIEHHWE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MTPOLEAYp TPa)kIaHCKOrO O0OIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U HA3HAUYCHHEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaskJaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILLIEMY POCCUMCKONM MaTeMaTUKH, LIECHHOCTHOE OTHOLICHUE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, UCHOJB30BAHUE ITUX JOCTHXKEHUW B
JIpYruX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

OCO3HAHHME JYyXOBHBIX IICHHOCTEH  pPOCCHUHCKOTO  Hapona, cHOopMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM
JOCTH)KEHUM HAyKUM W JESATEIbHOCTBIO YYEHOIO, OCO3HAHHE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYUBOTO OYyIyIIETO;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peHIeHUuH, paCCYXKICHUH, BOCIPHUUMYHBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHATh MAaTEMaTHUECKUE 3HAHUSI B MHTEPECaxX 37I0POBOTO
u 0e3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pETyisipHas usndeckas akTHBHOCTb),
buznyecKoe COBEPILIEHCTBOBAHHE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIHHOCTHIO;

6) TPY10BOT0 BOCIIUTAHHUSA:

TOTOBHOCTh K TPy, OCO3HAHUE IICHHOCTH TPYAOIIOOHS, HHTEPEC K pa3InIHbIM chepam
npohecCuoHaNbHOM AEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynaymielt mpodeccun H pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa30BaHHIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOro BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAHUE BIHUSHUS COIHAILHO-
HSKOHOMHUYECKUX TIPOIECCOB HA COCTOSHUE MPUPOJHON M COIMAIBHON Cpelbl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHUs 3a1ad B 00JacTH OKpY’Kalollel cpenbl, TIaHuPOBaHUE
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpebl;

8) HEeHHOCTH HAYYHOI0 NTO3HAHUSA

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSL HAYKH U OOIIECTBEHHOW MPAaKTHKH, MOHMMaHWE MAaTeMaTUYECKOW HAyKH Kak chepsl
YEeJIOBEUECKOUW ESITeNIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTHU ISl PA3BUTUS ITUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MAaTeMaTHUKU U MAaTEMaTHYECKON KyJIbTYypOH Kak CpeACTBOM MO3HAHUS MUDA,
TOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B IpyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble 1oruyeckune aeicTBuA:

BBISBIISATh M XapaKTEPU30BaTh CYILIECTBEHHBbIE IMPHU3HAKM MaTEMaTHYECKHMX OOBEKTOB,
NOHATHHM, OTHOWIEHUH MEXAYy MOHATUAMH, (OpPMYyJIHUpOBaTH ONpEAETCHUS  MOHSATHIA,
yCTaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCU(PUKAIMHM, OCHOBAaHHSA JUIsI OOOOIIEHHS W
CpaBHEHMsI, KpUTEPHH ITPOBOIMMOIO aHAIN3a;

BOCIIPUHHUMATh, (OPMYIHPOBaTh M MNPeoOpa3oBbIBaTh CYXKIEHHS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEYHs B (hakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX, MpengaraTb KpUTEpUU s BBIABICHMS
3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIOJB30BAHHUEM 3aKOHOB JIOTMKHM, JNEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO J0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (MpsiMble U
OT TPOTUBHOIO), BBICTPaMBATh AaApPryMEHTAILMIO, MPUBOAUTH MPHUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOBI;

BbIOMpaTh crHoco® pemieHus y4eOHOM 3agauu (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh Haubojee MOAXOASIIUN ¢ Y4YETOM CAMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ncciieqoBare/ibCKUe 1eHCTBHA:

UCTIOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT ITO3HAHUS, ()OPMYIHPOBATH
BOINPOCH], (PUKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHaBIMBATh HCKOMOE U JAHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHSA, IPOLECCa, BBIIBICHHIO
3aBUCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENIBHO (hOpMYITUPOBaTh 000OIIEHNs M BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUS, UCCIICIOBAHMSI, OLIEHUBATD JIOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IeHMIT;

IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOIECCA, a TAKXKE BBIIBUIATh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Paborta ¢ unopmanmeii:

BBISBIISITH JEPUIUTHI MHPOPMALINH, JAHHBIX, HEOOXOIUMBIX IS OTBETAa Ha BOMPOC H IS
peleHus 3a1a4u;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATb,
CHUCTEMAaTH3HpPOBAaTh W HHTEPIPETUPOBATh HMH(OPMAIMIO pA3TUYHBIX BUAOB U  (opm
IpEJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, MPEeACTaBIATE €€ B pasIuuHbIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOSITEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YYeOHbIe el cTBUS
Oo0uenne:



BOCTIPHHUMATh U (HOPMYIUPOBATh CYXIEHHUS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TeKCTaX, [aBaTh IIOSCHEHMS 10 XOJy peIIeHHs 3a/Jadyd, KOMMEHTHUPOBATH IOJYYCHHBIN
pe3yJbTar;

B Xo/1€ OOCYXKJEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4u, BHICKAa3bIBaTh HJICH, HAIIEJICHHBIC HA TOWCK PEIICHUS, COMOCTABISATh CBOH
CYXIICHHS C CYXICHHAMHU APYTHX YYaCTHHKOB JMAIOra, OOHApYKMUBATh Pa3lNdue M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU (hopMe GOPMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHNUS;

NPECTaBIATh PE3yJIbTAaThl PEIICHUS 3aJaud, SKCHEPUMEHTa, HCCIIEIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh GopMar BHICTYIUICHHS C Y4YETOM 3aJad  MpEe3eHTAlUuH U
O0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranmn3anusi:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3a7audd, BbIOMpaTh CIOCOO0 pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

BJIaJICTh HABBIKAMH TTO3HABATEIHHON peQIIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENIBHBIX IIPOLIECCOB, HX pE3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TTpoLiecca U pe3ysibTaTa peleHUs MaTeMaTH4eCcKo 3a1auu;

NpPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTH INPH PEIICHUH 3a/a4H, BHOCHUTH
KOPPEKTHBHI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBaTh COOTBETCTBHE pe3yjibTaTa ILEeId M YCIOBUAM, OOBSICHATH NPUUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHS! Pe3yJbTaToOB JEATEIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

INOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUYaJbHON pabOThl MpHU
pelieHNMH y4ueOHBIX 3aJay, MPUHUMATh 1€JIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBATh
OpTraHU3aIllMI0 COBMECTHON pabOThI, pacmlpenessiTh BHIBI padOT, ITOTOBapUBATHCA, OOCYKIATh
MIPOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0O0CYKACHHS, OOMEH MHEHH, «MO3TOBBIC
IITYpPMBD» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMHU 4ICHAMH KOMAaH/bI, OIICHWBAaTh KAadeCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUYAaCTHUKAMU B3aUMOECHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy 10 kaacca oOydJaronuiics HAyIuTCs:

CBOOOJIHO OTEpUPOBATH MOHATUSAMU: Tpad, TUIOCKHM rpad, CBA3HBIN rpad, myTh B rpade,
LENb, [IUKII, IEPEBO, CTENIEHb BEPIIUHBI, I€PEBO CIyYaHHOTO SKCIIEPUMEHTA;

CBOOOIHO OINEPUPOBATh TOHATHUSAMU: CIYYalHBI OSKCIEPUMEHT (OMBIT), Clay4aiiHoe
coObITHE, AJIEMEHTAapHOE Ciy4ailHoe cOOBbITHE (PJIEMEHTapHbIA HCXOJ) CIy4yalHOrO OIBITa,
HAXOJUThb BEPOSITHOCTH COOBITUI B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;



HAXOIUTh U (POpMYyJIHUpOBaTH COOBITHS: MEpecedeHue, O0beIUHEHNE JTAaHHBIX COOBITHIA,
coObITHE, TPOTHBOIOIOKHOE AAHHOMY, HUCIOJb30BaTh JAMArpaMMbl Oilliepa, KOOPAUHATHYIO
OpsAMyI0 JJIs peleHMs 3ajad, I0JIb30BaThCs (OPMYJION CIIOKEHHsI BEpOSITHOCTEH IJis
BEPOATHOCTEH BYX U TPEX CIy4YallHBIX COOBITUH;

OIEpUpPOBaTh IOHATHUSAMM: YCIOBHAs BEPOSATHOCTb, YMHOXEHHE BEpOSTHOCTEM,
HE3aBUCHUMBbIE COOBITHS, JEPEBO CIYyYalHOTO HKCIEPUMEHTA, HAXOUTh BEPOSITHOCTU COOBITHI C
IIOMOIIBIO NPaBWJIa YMHOXEHHUs, J€peBa CIy4alHOro OIbITA, UCHOIB30BATh (POPMYIYy MOJHOU
BEpOSATHOCTH, (opmyiy balieca mpu pemeHun 3a1ad, onpeneisiTb HE3aBUCUMOCTb COOBITUN IO
dopMyIe U o OpraHu3aly CIy4aifHOrO SKCIIEPUMEHTA;

NPUMEHATh W3YYCHHbIE KOMOWHATOpHBIE (OPMYJBI JJS TIEPEUUCIICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTApPHbIX COOBITHUM CIy4allHOrO ONbITa, pELIEHUs 3aJad IO TEOpPHH
BEPOSATHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMM: OMHAPHBIN CIy4aiHbIi ONBIT (UCIBITAHUE), YCIIEX U
HeyJada, HE3aBUCUMBIC WCIBITAHHS, CEPHUS WCIBITAHWNA, HAXOIUTh BEPOSTHOCTH COOBITHIA: B
CEPHUH UCTBITAaHUM 1O NIEPBOrO yCIieXa, B CEpUU UCIIBITAHUN bepHysuIn, B ONBITE, CBA3aHHOM CO
CJly4aifHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOJHO  OmepupoBaTh  MOHATHSAMM:  CIOy4ailHas  BeJIMYMHA,  paclpeseeHue
BEpOATHOCTEH, IUarpaMMa paclpeseieHus,, OMHapHas ciydyaiiHasi BEJMYMHA, T€OMETPUUYECKOE,
OMHOMMAJIBHOE paclpe/ieieHue;

OIEpUpPOBaTh NOHATHUAMU: COBMECTHOE PpACIPENEICHUE [BYX CIy4YallHBIX BEJINYMH,
UCIIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIIPECIICHUS IBYX CIIyYaiHBIX BEJTMUUH JUISl BBIICTICHUS
pacnpeneneHus — KaXJOW  BEIMYMHBI,  ONPEAENEHUS  HE3aBHUCHUMOCTH  CIIy4ailHbIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MAaTEMAaTUYECKOTO OXKHIaHUsI CIy4aiHOM BEITUYNHBI
(pacmpeneneHus), NPUMEHITh CBOMCTBA MAaTEMaTHYECKOTO OXKUAAHUS IPH PELICHUH 3ajad,
BBIYUCIIATh MaTeMaTUYecKoe OXHJaHHe OMHOMMAIBHOTO U T€OMETPUUYECKOrO pacHpeieseHHI;
CBOOOJTHO ONEpUPOBATh MMOHATUSAMH: JUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE CIy4alHOU
BEJIMYMHBI, MPUMEHATh CBOMCTBA IUCHEPCUU CIy4yailHOM BEIWYMHBI (paclpeaeneHus) npu
pElICHUH 3a1ad, BBIYUCIATH [IUCHEPCHIO M CTAHJAPTHOE OTKJIOHEHHE TE€OMETPUYECKOTO M
OMHOMMAJIBLHOTO paclpeieIeHu.

K koniy 11 knacca oOydaronuiics HayquTCs:

BBIYUCIISATH  BBIOOPOYHBIE XapaKTEPUCTUKA TI0 JAHHOM BBIOODKE U  OIICHHUBATH
XapaKTEPUCTUKH TEHEPAJIbHOW COBOKYIMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPSATh NPOCTEHIINE CTATUCTUYECKHE THUIOTE3Bl,
MI0JIb3YSICh U3YUYEHHBIMH PaCIpEICICHUAMY;

IPUBOJUTH NMPUMEPHI 3a]a4, NPUBOJAIIMX K MOKA3aTEJIbHOMY pacHpeleseHHIo, 3ajad,
NPUBOIALIMX K HOPMaJIbHOMY pacrnpeneneHnto. OnepupoBaTh NOHATHAMU: (PYHKIUS INIOTHOCTH
BEPOSITHOCTH MOKA3aTEJILHOTO pacnpesieieHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneneHus, GyHKIUS IUIOTHOCTH M CBOWMCTBA HOPMAJbHOTO PACHpEACTICHUS; ONPEACISATH
K03(pPHUIIMEHT TMHEHHOU KOPPEISIIH, BEBIOOPOYHBIN KOA(D(DUITMEHT KOPPEIISAIIHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MpPOrpamMmmMbl

DJeMeHThI Teopun rpagos

CrnydaifHple OTIBITHI, CITyYaifHbIC COOBITHS U
BEPOSITHOCTH COOBITHIA

Ornepanuy HaJ MHOKECTBAMU U
coOprTusiMu. CII0KEHHUE 1 YMHOKECHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
HezaBucumblie coObITUS

DneMeHThl KOMOMHATOPUKU

Cepun nocie10BaTeIbHbIX UCIIBITAHUN.
Wcnbitanus bepaynnu. Ciaydaiinelii BBIOOp
13 KOHEYHON COBOKYITHOCTHU

CrnyualiHble BEIMUUHBI U paclpeeeHUs

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

K
Beero OHTPOJIbHBIE
padoThI
3
3
5
4 1
5
14 1
34 2

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

HaumenoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

3aKoH 0OJBIINX YHCET
DIEeMEHTE MAaTEMAaTHYECKOM CTaTUCTUKHU

HenpepsbiBHbIE ciyyaiiHble BETUUUHbI
(pacnpenenenus), IOKa3aTeIbHOE U
HOPMAaJIbHOE PACIIPEAEICHUS

Pacnpenenenue Ilyaccona
CBsi3p MEX]y ClTydyallHBIMU BETMYMHAMU

O060011IEHNE U CUCTEMATH3AIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo yacos

Bcero

11
34

KonTpoabubie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Nenm/m Tema ypoka Kontpoasnbie IIpakTuueckue Aara tppoBbie
Bcero u3yyeHHsi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypes:

I'pad, cBsa3HBIM rpad, npencTaBieHue |

3aJ]auu C MOMOIIBIO Tpada

CrerneHp (BaJICHTHOCTH) BepIIHHBL. [1yTh 1

B rpade. Llenu u nuxisl

['pads! Ha TOCKOCTH. [lepeBo |

CIIy4aliHOTO SKCIIEPUMEHTA

Crny4aifHble SKCTIEpUMEHTHI (OIBIThI) U

cilydaiiHble COOBITHS. DJIeMEHTapHbIC 1

COOBITHUS (MCXO/BI)

BeposiTHOCTB ci1y4aifiHOro coOBITHS.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB CitydyaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenne, 00beTMHEHNE MHOXKECTB
Y COOBITHI, TPOTHUBOIOJIOXKHBIE
coObITus. PopmyIa ClI0KEeHUA
BEPOSATHOCTEMN



10

11

12

13

14

15

16

17

18

19

VYcnoBHas BEpOATHOCTh. Y MHOKEHHUE
BepoATHOCTEN. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcioBHasI BEPOATHOCTb. Y MHOKECHHE
BeposiTHOCTEN. DOpMyJI1a yCIIOBHON
BEPOSITHOCTH

®opmyJia MOJHON BEPOATHOCTH

®opwmyna baiieca. HezaBucumbie
COOBITHS

Komb6uHaTtopHoe npaBuio yMHOKEHUS.
[lepectanoBKkHU U pakTOpUa

Hucno coueranuit. TpeyroiabHuk
[ackans. M3 ucmopuu mamemamuxu

dopmyna 6unoma HeroToHa

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

buHapHbI C1ydaiiHbIi ONBIT
(ucmbITaHKe), ycrex U Heyaaua.
HezaBucumsble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUHN 10 IEPBOIO
ycrexa

Cepusi He3aBUCUMBIX UCIBITAHUN J10
IIEPBOTO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnynnu

Cry4aiiHpli BBIOOP U3 KOHEYHOM
COBOKYIHOCTH. B mupe npogeccuii



20

21

22

23

24

25

26

27

28

29

30

[TpakTuueckas padoTa ¢
UCTIOJIb30BaHUEM SJIEKTPOHHBIX TAOIIHUI]

Cnyuaiinas BennuuHa. Pacripenenenue
BepoATHOCTEH. Jlnarpamma
pacrpeneseHus

Onepaunu Haj ciIydaiHbIMU
BennuuHaMmu. [Ipumepst pacipenencHui.
bunapHas ciry4aiiHas BeIu4rHa

FGOMeTpI/IquKOG pacnpeaciiCHuC.
bunomuanbHOE pacnpeaciicHue

MareMaTtnueckoe 0)KMIaHHE CIIy4alHON
BeIM4HUHBI. COBMECTHOE pacIpeeICHAE
JBYX CIIy4aiHbIX BEJINYNH

Hes3aBucumeble cirydailHbIE BETUYMHBI.
CBoliCTBa MAaTEMAaTHYCCKOTO OXKHIAHHUS.
MatemaTtnueckoe 0OXuaaHnue OMHapHOU
CITy4ailHOM BEJIMYHUHBI
MarteMaTH4eCcKoe OXKHIaHue
reOMETPUUYECKOTO 1 OWHOMHAILHOTO
pacrnpeneeHuin

Hucnepcust u cTaHAapTHOE OTKIOHEHHE.
U3 ucmopuu mamemamuxu

Jucniepcust OMHAPHOM CITydaifHON
BeJIMUMHBL. CBOWCTBA AUCTIEPCUH
MaremaTHdecKoe OKHIaHue
MIPOU3BEICHUS U JTUCTIEPCHUS CYMMBI
HE3aBUCUMBIX CITyYalHBIX BEJIMYUH

I[I/ICHepCI/IH OMHOMUAJILHOTO



31

32

33

34

pacnpenenenus. [Ipakriuueckas padora ¢
UCTIONIb30BAHUEM DIICKTPOHHBIX TAOJIHII.
B mupe npogeccuii

Jlucriepcust M CTaHAAPTHOE OTKIIOHEHUE
r€OMETPHUECKOTO PACIIPEICIICHUS.
[IpakTuueckas padoTa ¢
UCTIOJIb30BAHUEM DIICKTPOHHBIX TaOINI]

O00011eHUE U CUCTEMATU3ALMS 3HAHUN

Konrponsnas padora Ne2: "HcnbiTanus
bepnymm. Cirydalinple BETUYHMHBI U
pacnpeneneHus”

O00011eHre U CUCTEMATU3ALMS 3HAHUN

OBILEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KUIACC

Ne
n/n

Tema ypoka

Hepasencto UeoOnimena. Teopema
YeoOnimera. Teopema bepuysum. 3akon
OonpIux uucen. M3 ucmopuu
Mamemamuxu

Hepasencto YeoOnimena. Teopema
Yeonimena. Teopema bepnysuin. 3akon
OOJIBIINX YnCel

Hepasencto YeoOrimena. Teopema
Yeorpimena. Teopema bepnysum. 3akoH
OOJIBIITNX YHCET

Bb160pouHbIii METOJT UCClieJIOBaHUN. B
Mmupe npogheccutl

[TpakTrdeckasi paboTa ¢ UCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHIL

['enepanbHasi COBOKYITHOCTD M CTy4aiiHas
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukaMu. OLeHKa CPEeTHETO U
JIMCTIEPCUU TeHEPATIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHasi COBOKYITHOCTD M CTy4aiiHas

BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTepucTukamu. OLleHKa CpeHEro U

KoanuyecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

JUCTIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSTHOCTEH COOBITUI TIO
BEIOOpKE. B mupe npogeccui

Cratuctnueckas runoresa. I[IpoBepka
MIPOCTEUIINX TUIIOTE3 C MIOMOILIBIO CBOMCTB
U3YYEHHBIX pacIpenesIeHun

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIIINUX TUTIOTE3 C MTOMOIIBIO CBOMCTB
M3YYEHHBIX pacrpeeieHui

[TpakTdeckast paboTa ¢ UCIOIB30BAHUEM
ANIEKTPOHHBIX TaOIUIl. B Mupe npogheccuii

IIpuMepsl HENPEPBIBHBIX CIIyYalHBIX
Ben4yuH. OyHKIUA IUIOTHOCTH
BEPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aJa4, MIPUBOJALIMX K TOKA3aTEIbHOMY U K
HOPMaJIbHOMY pacipelelIeHUSIM

@OyHKIHS IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOTO paclpeaeeHUs
DYHKIUSA ITIOTHOCTUA BEPOSTHOCTH

HOPMAJIBHOTO pacTpeeliCHHs

ITocenoBaTeabHOCTh OJMHOYHBIX
HE3aBUCUMBIX coObITHi. [TpuMmep 3anaun,
IPUBOAALIEH K pacnpeneneHuto [lyaccona

[TpakTrueckas paboTa ¢ HCHOIb30BaHUEM
AIIEKTPOHHBIX TaONULl. B Mupe npogheccuti

KoBapnanus 1ByX City4yallHbIX BEJIMYUH.



19
20

21

22

23

24

25

26

27

28

29

30

31

32

KoaddummenT xoppensiun
CoBMecTHBIC HAOTIOICHUS IBYX BEIIMYUH
Br16opounbIii K03()PUITUEHT KOPPETAIHUH

Paznuune Mex 1y JINHEWHOU CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

JInnennas perpeccus
[pakTrueckas paboTa ¢ UCIOIb30BaHUEM
AJIEKTPOHHBIX TA0JHUIL. B Mupe npogeccuil

IIpencraBieHye JaHHBIX C TIOMOIBIO
TaOJUIl U AUarpaMM, OHcaTebHas
CTaTHCTHKA

OnBITHI C paBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU
Brruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM Gopmyi

Brruuciienue BeposTHOCTEH cOOBITHI C
NPUMEHEHHEM TpapUUECKUX METOIOB!
KOOpJIMHATHAas MpsiMasi, 1epeBo,
nuarpamma Jusiepa

CrnyuaiiHble BEJIMUUHBI U PACTIPEACICHUS
MaremaTuyecKoe OKHIAHUE CIYyYAHOM
BEJIMYMHBI

MaremaTuyecKoe OKHIAHUE CIYyYANHOMN
BEJIMYMHBI

KonTponbnas pabota: "BeposTHOCTs 1
craTucTuka"

Brruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM (GpopmyIt u rpapuIecKux



METOIOB

Brruuciienue BeposTHOCTEH COOBITHI C
33 npuMeHeHHeM (GOopMyIT U rpapuuecKux
METOJI0B

Crny4aiiHble BETMYUHBI U PACIIPEACIICHUS.
34 MaremaTrnyecKkoe 0KUIAHUE CIyYalHON
BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI

10 KIIACC

Kon
NPoOBePsIEMOr0
pe3yJbTaTa

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KVIACC

Kon
IpPoBepPsIeMOro
pe3yJbTarta

5
5.1

52

IIpoBepsiemble npeAMeTHBIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbLHOW NMPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi

Teopus BEpOATHOCTEN U CTATUCTHKA
YuTtath ¥ CTPOUTDH TAOJIUIIBI U AUATPAMMBbI

OnepupoBaTh  MOHATUAMHU:  CpeaHee  apudMeThyeckoe, MeJuaHa,
HauOoJIbllIee, HAMMEHbIIEe 3HaUEHHUE, pa3MaX MacCUBA YHUCIIOBBIX JaHHBIX

OnepupoBaTh MOHATHAMHU: CIy4YaiHbIM 3KCIEPUMEHT (OMBIT) U Cly4aiiHoe
COOBITHE, 3JEMEHTapHOE COOBITHE (PJIIEMEHTApHBI HCXOMA) CIy4aiHOTro
OINbITa; HAXOAWTh BEPOSATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CITy4aifHBIMHU COOBITHSMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX

Haxomute u QopmynupoBaTh coOBbITHS: mepecedeHue U O0OBeAHMHEHHE
JTaHHBIX COOBITHH, COOBITHE, TPOTHUBOIOIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCS JUarpaMMamu Ditniepa u GopMysIoi CI0KEHHUS BEPOSITHOCTEN
MIPH PEIICHUU 33724

OnepupoBaTh NOHATHSAMMU: YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBbIE COOBITHS,
HaXOJUTh BEPOSATHOCTU C IOMOIIBIO IPaBUJIA YMHOXKEHHS, C IOMOLIBIO
JIepeBA CIIyYalHOIO OIbITa

[TpuMeHsAT KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHNH 3a/1a4
OnepupoBaTh NMOHATHAMH: HUCHBITAHUE, HE3aBHUCUMBIE HCIBITAHUS, CEpUS
UCTIBITAHUH, YCTIEX M HeyJauya; HaXOUThb BEPOSTHOCTH COOBITHI B Cepuu
HE3aBUCHUMBIX MCHBITAHWM [0 IEPBOTrO ycCIexa, HaXOOUTb BEPOSTHOCTH
coOBITUI B cepuU UcnbITaHui bepHymn

OnepupoBaTh  MOHATHSAMM:  CiIydailHas  BEJIMYMHA, paclpeesieHue
BEPOATHOCTEM, 1Uarpamma pacipeneacHus

IIpoBepsieMmble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHUsI OCHOBHOIA
o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001IEro 06pa3oBaHMsA

Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHuBaTh  BEpPOSTHOCTH  3HAYEHUW  CIyYallHOM  BEJIWYUHBINO
pacnpeeNeHrIo WK ¢ TOMOUIbIO AUarpaMm

OHCpHpOBaTB IIOHATHUEM MaTEMaTHYCCKOI'O OXUOaHUA, MMPpUBOAUTH



MpUMEpHl TOTO, KaK MPUMEHSETCS MaTeMaTHYeCcKOoe OKHMJIAaHUE CIydyaitHOU
BEJIMYMHBI, HAXOJUTh MAaT€MaTH4YeCKOe OXUIaHHE [0  JITaHHOMY

pacnpeeseHuo
53 HmeTs mipecTaBIeHuEe O 3aKOHE OOJBIITIX YHCETT
54 HMmeTs nipeacTaBieHre 0 HOPMaTbHOM pacipe/esIeHun

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
Koxn
6 Teopus BeposATHOCTEN U CTATUCTUKA
[IpencraBnenne JaHHBIX ¢ MOMOIIBIO TabmuIl ¥ nuarpamm. CpenHee apuMeTHIECKOe,
6.1 MeraHa, HanboJblllee U HaUMEHbIee 3HaUCHUs], pa3Max, AUCIEPCUs U CTaHAapTHOE
OTKJIOHEHUE YUCIIOBBIX HAOOPOB
Cryuaiinble SKCIIEPUMEHTHI (OIBITHI) U CIIydaifHble COOBITUS. DIeMEHTapHbIE COOBITUS
6.2 (ucxozpl). BepostHocTh citydallHOrO cOOBITHS. BIM30CTh YacCTOTHIM BEPOSATHOCTH
' coObiTuil. CiydaiiHple OMBITHI C PABHOBO3MOXXHBIMH AIIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH cOOBITHI B OIBITaXC pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
63 Onepanuu  Hajx COOBITUAMHU: TepecedeHue, OOBEIMHEHHE, IMPOTHUBOIOIOKHBIC
' coObITus. [lnarpammel Diinepa. @opmyiia CI0KEHUS BEpOITHOCTEH
6.4 VYcinoBHass  BEpOSITHOCTh.  YMHOXEHHE  BEpOATHOCTEH. JlepeBo  ciaydailHOro
' skcriepuMenTa. @opmyria moHOM BeposiTHOCTH. HezaBucrumpie coOBITHS
6.5 KomOunatoproe mpaBmio ymHOXeHus. IlepecraHoBku u  ¢akropuan. Ywmcino
' coueranuil. Tpeyronapauk Ilackans. @opmyna 6uHoma Herotona
bunapHblii cnydaifHbIi ONBIT (UCTBITAaHWE), ycmex M Heyaada. HesaBucumbie
6.6 ucnelTanus. Cepus HE3aBUCHMBIX MCHBbITaHUN 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAaHUN bepHyum
6.7 Cnyyaiinas BenuunHa. PacnpeneneHue BeposiTHOCTEW. Jlmarpamma pacnpenesieHus.
' [Tpumeps! pacnipeiesieHui, B TOM YHCIIe FeOMETPUUECKOer OMHOMHATILHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
UucnoBble XapaKTEpUCTUKHM CIIyYaWHBIX BEIMYMH: MAaT€MAaTHYECKOE OKHUIAHUE,
5.1 JUCIIEPCUSl U CTaHAAPTHOE OTKJIIOHEHHE. [IpuMmepsl MpUMEHEHHs MAaTeMaTH4EeCKOTo

OXHOaHusgA, B TOM 4YHCIIC B 3aJadax H3 HOBCC,Z[HCBHOﬁ JKU3HH. MaTremaTtudeckoe



OXKMJIaHWE OWMHAPHOW CITy4yalHOH BEIMYMHBI. MaTeMaTHuecKoe OKHJIaHHE CYyMMBI
CIIy4aifHbIX BeIMYMH. MaTeMaTu4yeckoe 0XKHIaHue U JUCTIePCUsi TEOMETPHUUECKOro U
OMHOMHUABHOTO pacIpeieTIeHHM

3akoH OOJBIIMX YHCEN M €ro poJib B HAyKe, MPUPOAC W OOImecTBe. BHIOOpOUHBII
METOJ MCCIIEOBAaHUN
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IIpumepbl  HENpEpPBIBHBIX  Cily4yaillHbIX BeduuuH. [loHATHE O IIIOTHOCTH
53 pacnpenenenus. 3agadu, NPpUBOAAILIME K HOpMaIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIBHOM pacIpeielIeHun

IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
NPOBEPSIEeMOr0  OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeAHero 0o1ero
TpeOOBaHUSA o0pa3oBaHus

Brnagenne MeromaMM JOKa3aTENbCTB, AITOPUTMaMHU pELIEHUS 3a7ady;
yMeHHe (GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSAMU: OIpE/EICHHE,
aKkcuoma, TEOopeMa, CIEACTBHE, CBOICTBO, NPU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIHPOBKHU; MPUMEHATh MX; YMEeHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHUBONOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, HUCIHOJIB30BaTh METOJ MAaTEMATHMYECKOM HHIYKIIHH;
IIPOBOAMTH J0KA3aTENIbHbIE PACCYKIECHUS IIPU PELLIEHUY 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  NPaBWIBHOCTb  PACCYKJIECHHUW; yYMEHHE ONEpPUpPOBATH
MOHATHSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpaly HaJ MHOKECTBAMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OMMCaHUs PEAIbHBIX MPOLECCOB U SIBJICHUN U MPU PEUICHUH 337a4, B TOM
YHClie U3 JIPYrUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUAMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
Y OINHUCHIBATH Tpadbl Pa3IMYHBIMH CITIOCOOAMH; UCTIONB30BATh Tpadbl Mpu

pCUICHUH 3a1a1

YMeHue onepupoBaTh MOHATHUSAMH: HAaTypajbHOE YHCIO, LIEJI0€ YHCIO,
CTENEHb C LIEJBIM MOKa3aTeNIeM, KOPEHb HaTypaJbHOW CTENEHH, CTENEHb C
2 palMoHaIbHBIM TOKa3aTeNeM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeleM,
jgorapu(M YucCIa, CHUHYC, KOCHMHYC M TAaHIE€HC IPOU3BOJBHOIO YHUCIA,

OCTATOK IO MOAYJIKO, pAallMOHAJIBHOC YHUCIIO, HPPpAlIUOHAJIBHOC YHCIIO,



MHOXKECTBA HATYpaJbHBIX, LEJbIX, PAlUOHANbHBIX, JEHCTBUTEIbHBIX
qrces; yMEHHE HCII0JIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeNUTeNb W HauMeHbllee ofIlee KpaTHoe, anroput™m EBknupa npu
peIlIeHNH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MLIMOHHBIMU CHCTEMaMHU
CUHCIJICHUS; YMEHHUE BBIIOIHATH BEIUMCIIEHUE 3HAUYCHUH 1 IpeoOpa3oBaHus
BBIPQ)KEHUH CO CTENeHsAMHU M JorapudmMamu, npeodpazoBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPAKEHUI;  yMEHUE  ONEpPUPOBATH  MOHATHAMU:
MOCIIeI0BaTeIbHOCTh, apH(MeTHdecKkas IporpeccHs, reoMeTpudecKas
mporpeccusi, OECKOHEYHO YOBbIBarOLas IeOMETpUYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh II0CJIEJOBATEIILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpMyYII; YMEHHE ONEPUPOBAThH MOHATHAMHU: KOMIUIEKCHOE
YHCIO, CONPSIKEHHbIE KOMIUIEKCHBIE UHCJA, MOAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4HWclia, ¢opMa  3almucd  KOMIUIEKCHBIX  YHCEl
(reomeTpuyeckas, TPUIOHOMETpHUYECKass M aireOpamyeckas); yMeTh
MPOU3BOIUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
MIPUBOAUTH MIPUMEPHI UCIIOIB30BAaHUS KOMILICKCHBIX YHUCEN; OIEepHpOBAThH
NOHATHSIMM:  MaTpuua 2X2  u  3x3, omnpenenurenb  MaTpULbL,

reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OmnepupoBaTh MOHATUAMU: PaLMOHAIbHBIE, HPPALMOHAIbHBIC,
MOKa3aTeNbHbIE, CTETEHHBIE, JOrapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpPaBHEHHs W HEpPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHATUSIMU: TOXAECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHWH M HEPABEHCTB, DPAaBHOCHUJIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peuiaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO Ppa3INYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [ApaMEeTpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI [UIsl PELICHUS MaTeMaTU4YECKHX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanbHON KU3HU

YMeHue onepupoBaTh HOHATHAMH: (DYyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOUIHOCTh (PYHKIIUM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLIWH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpEephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
GyHKIIMY, TIepBasi ¥ BTOpas MPOW3BOHAS (HYHKIUHU, TEOMETPUUYECKUN U
(bU3UYeCKUld CMBICII TIPOWM3BOJHOW, TEPBOOOpa3Has, OINPEACIEHHBIN
WHTETpAN, YMEHHE HAaXOIUTh ACUMNOTOTHI Tpaduka (QYHKINH, YMEHUE

BBIYHCIIATH ITPONU3BOAHEBIC CYMMBI, IIPOU3BCACHUA, YaCTHOT'O u



KOMITO3UIIMU (PYHKIMNA, HAXOIUTh ypaBHEHHE KacaTeJbHOM K rpaduky
(GYHKIIMU; YMEHHE HAaXOJWUTh MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JJsi HCCIENOBaHUS (DYHKIMH,
HaXOJUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHHUS (YHKIUN; CTPOUTH
rpaduky MHOTOWIEHOB C HCIOJB30BaHHWEM afmapara MaTeMaTH4eCKOro
aHaJIu3a; NPUMEHATH NPOU3BOJHYIO JUISI HAXOXKJCHUS HAWIYUIIEro
peuieHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-d)KOHOMUYECKUX U
(bu3MUecKUX 3aJavax; HaXOJUTh IUIOMAIU U 00BEMBI GUTYP C TTOMOIIBIO
UHTErpana; MNPUBOAUTH MPUMEPbl MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS C

MOMOIIbIO U] PepeHInaNbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast QyHKIUS,
KoMNo3ulusl (QyHKIUH, nuHEHHas (QYHKOWSA, KBaapaTHdHas (QyHKIHA,
pauMoHanbHas (YHKLUHMSA, CTeNeHHass (QYHKUUSA, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTelbHas W
aorapupmuueckass (QYHKLIHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMHA,  BBINOJHATH  mpeoOpa3oBaHusi  rpadukoB  GYyHKIWH,
HCIOJIb30BaTh TPaQUKH JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 APYrHuX Y4eOHBIX MPEAMETOB W 3a1a4 U3 pealbHOU
KHU3HHM;, BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAy BeIUYHMHAMU;
WCTIOJIh30BaTh CBOWCTBA M TpapuKu (YHKUWH IUIs peIieHHs ypaBHEHHIA,
HEpaBEHCTB M 3a/Jay C [apaMeTpaMiy; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJaudl pPa3HbIX THUIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJOTH, 3aa4d U3 OOJACTH yMpaBICHUS JHYHBIMH U CEMEHHBIMU
(vMHaHCaAMM); COCTaBJIATh BBIPAXKEHMs, YpaBHEHHs, HEpAaBEHCTBA U HX
CHUCTEMBbI MO YCJIOBUIO 3aJlayd, HUCCJIENOBATh MOJYYEHHOE pEUICHUE U
OLICHMBATh TMPaBIONOAOOHOCTh PE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peaNbHBIE CHUTYyalldd Ha S3bIKE MAaTEMATHUKH; COCTABISITH BBIPAKCHHS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEI0BaTh
MOCTPOCHHBIE ~ MOJEIM C  HUCHOJIb30BAaHUEM  ammapata  anreOpsl,

WHTEPIPETUPOBATH MOTYUYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOOoJbIlIee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, MTUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHUPOBATH

nHpOpMaIMIO, IPEICTABICHHYIO B TaOJIMIIAaX, Ha JUarpaMmax, rpapukax,
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OTPa)KAMOIIYIO CBOWCTBA pEalbHBIX MPOIECCOB M SBICHUH; MPEACTABIAThH
nH(OpPMALIMI0O ¢ TOMOIIBI0 TaONMIl W JAWarpaMM; HCCIEA0BaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHCJIC C TPUMEHEHUEM TpauuecKux
METOJIOB ¥ AJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIe0BaTh COBMECTHBIC

Ha0JII0/IEHNUS C TIOMOIIBIO TUarpaMM PacCeUBaHUS U JIMHEHHOM perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYaWHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4YyallHOro COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BaHHEM TI'paUUYecKUX METOJI0B; MPHUMEHATH
(GopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GopMyily MHOIHOMH
BEpOSATHOCTH, Gopmyrny bepHysin, komOuHATOpHBIE (aKTHl U (HOPMYIIHI;
OLICHUBAaTh BEPOSITHOCTH peallbHbIX COOBITHI; yYMEHHE OIepUpOBaTh
MOHATUSAMM:  CllydailHas BEJIMYMHA, pPACIpPENEIICHHE BEpPOSTHOCTEM,
MaTeMaTHYECKOe OXKUAAHHUE, NIHUCIEPCHs M CTAaHIAPTHOE OTKIOHEHHE
Clly4alHOM  BeNMYMHBL, (YHKUMU paclpeieieHuss U IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTE€IbHOTO U HOPMAJIBHOTO PaCIpENEICHUN; yMEHHUE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACHpeNeNICHU JUIsl PEIICHUs 3a7ady;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBLIMX YHCEJ, METOJbl BHIOOPOUHBIX
HCCIEOBAaHUM; YMEHHE IIPUBOJUTH IPUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
ONEPUPOBATh MOHATUAMU: COYETAHHE, NEPECTAHOBKA, YUCIO COYETAHMM,
YHUCIO  MEepecTaHoBOK; OuHOM  HplOTOHa; yMeHuUe  NPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKICHHS JJIsl PEUICHUsS 3a/1a4; OLECHUBATDH
BEPOSITHOCTH PEAJIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh IOHATUSMHU: TOYKa, IMpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEIMYMHA YIJIa, IJIOCKUI yroJl, 1ByTpaHHbIN
yToJI, TPEXTPAaHHBIM Yroj, CKpPEeLUBAIOLIUECS NPsSIMbIE, apauIeIbHOCTh U
MEPHEeHIUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEHM, Yroil MEXIy MpsIMBbIMU,
yroJl MeXAy TNpsSAMOHM M IJIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSAMH,
paccTossHWE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMbIMH,
paccTossHUE MEXIY IUIOCKOCTSAMM; YMEHHE MCIIONIb30BaTh IPHU PELICHUU
3a/a4 U3ydeHHbIe (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE OLIEHHWBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIETO MHpa; CTPOUTH MaTeMaTHYECKHE
MOJIENTU C TOMOUIbI0 TE€OMETPUYECKUX MOHITHM W BEJIUYUH, pellaTh

CBS3aHHLIC C HUMU IMPAKTHUYCCKUC 3alav4n

YMeHue omepupoBaTh MOHATHUAMU: IUIOMIAIL (UTYphl, 00BEM (GUTYpHI,
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MHOTOTPaHHMK, NPAaBUJIbHBI MHOTOTPAaHHMK, CEYEHHUE MHOIOIDAaHHUKA,
Ky0, napamjenenunen, NpusMa, OUpamMuaa, Qurypa M MOBEPXHOCTb
BpallleH!s], LWINHIP, KOHYyC, Iuap, cdepa, IUomanb cdepsl, MIOLIAIb
MOBEPXHOCTU MHUPAMUbI, TMPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoba,
IPSIMOYTOJIBHOTO NapajljIeNICNUIea, MHPaMUAbI, MPU3MBI, LWIMHIPA,
KOHycCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CEUEHMs] KOHyCa U IWJIMHAPA,
NapajUIeJIbHbIE OCH WM OCHOBAHMIO, CEUYEHHE Iapa, IUIOCKOCTb,
Kacaroniascs cgepbl, LWIMHAPA, KOHYyca; yMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpPHI M MOBEPXHOCTH
BpAILEHUS, X CEYECHHs, B TOM YHCJIE C TIOMOILIBIO IJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSATHh CBOMCTBA I'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(GbopMyIMpOBATh ONpPEENICHUS N3ydaeMbIX (PUTyp, BBLABUIaTh TMIIOTE3BI O
CBOWCTBaX M TMpPH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
olpoBepraTb HUX; YMEHHE MPOBOIUTH Kiaccuukauuoo ¢uryp mo
pa3IUYHBIM [PU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

TIOCTPOCHUS

YMeHue onepupoBaTb HOHATUSAMH: JABM)KEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CUMMETPHUSl Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, Tmpeobpa3zoBaHue MOA0OMs, TOMO00HBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHbIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B MPHPOE,
UCKYCCTBE, apXHTEKTYpPE; HCIOJIb30BaTh T€OMETPUUCCKIE OTHOILCHHS TIPH
peIIeHNH 3a]a4; HAXOAWTh TEOMETPHUYECKHE BEIMYMHBI (JIJIMHA, YTOJ,
Iomans, 00bEM) MpH PEUICHUH 33aad U3 APYTrUX YYeOHBIX MPEIMETOB H
U3 peasbHOW KM3HH, YMEHHE BBIYHCIISATH T€OMETPUYECKHE BEITMYNHBI
(mHa, yroy, momanb, O0BEM, IUIONIAJh MOBEPXHOCTH), HCHOJIB3YS
M3ydeHHbIE (OPMYIBI M METOIBI, B TOM YHCIIC: IUIOMIAAb MOBEPXHOCTH
NMUPaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IUIOmans cdepbl; 00bEM Kyoa,
MPSMOYTOJIBHOTO  TTapaJUIeNIeNHIe1a, NHPAMUIbBI, TPHU3MBI, [WIAHAPA,

KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJbHAsI cUCTEMa KOOpIHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3JIoKEHHWE BEKTopa Mo 0as3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YIrOl MEXIy
BEKTOpaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPJIMHATHBIA METOJ

JUISL PEeUICHUs] TEOMETPHUYECKUX 3ajay M 3a]1a4 JPYTruX yu4eOHbIX MPEAMETOB

YMenue BBIGI/IpaTB HO,Z[XOI[SIIJ_[I/Iﬁ MCTOJ OJid PCIICHUA 3aJa4r, IOHUMAHHNC



3HAYUMOCTU MATEMATUKKW B MH3YUCHHUH TMPUPOJHBIX H O6H_ICCTBCHHBIX
oponeccoB U HBHGHHﬁ; YMCHHUC pPacClio3HaBaATb IIPOSABJICHUC 3aKOHOB
MaTEMaTUKHU B UCKYCCTBC, YMCHUC NIPHUBOJUTH IMMPUMEPHLI MAaTEMATHYCCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MAaTeMaTUYECKOU HAyKH



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna v BIYKACICHUS
1.1 Hatypanbnsle u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIBbIX YHCET
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOHM, IPOLECHTHI,
' OeCcKOHEUHbIEe IEPUOUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
1.4 CreneHns ¢ 1eabIM nokaszareneM. CTeneHb ¢ palMoHalbHbIM MoKa3aTeneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucna. Jlecaruunbie 1 HATYpaIbHBIC JTOTapU(OMBI
JHevictBurenbHble  4YHucia. ApudmeTHdyeckde omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHbIE BHIYMCIEHUS, [TpaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3ysbTara BEIYMCIEHUN
1.8 [IpeobpazoBanue BeIpaKECHUN
1.9 KommuiekcHbie uncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 Llenblie u 1pOOHO-pAIIOHANIbHBIE YPaBHEHUS
2.2 HppauroHanbHble YpaBHEHUS
23 Tpuronomerpuieckue ypaBHeHUs
2.4 [TokazaTenbHbIC U TOTapUPMUYECKHE YPABHEHUS
2.5 Llensie 1 1poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HppanyroHanbHble HEPABEHCTBA
2.7 [lokazarenbHble U IorapupMUUIECKE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cuctemMsbl TMHEWHBIX ypaBHEHUN. OnpenenTenb MaTpHULIbl
3 OyHKIMH U TpaduKu
3.1 OyHkus, crnocodbl 3amanus QyHkuuu. ['padux Qynkuuu. B3zaumuo oOpaTHbie



3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2
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5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

bynkuun. Yérapie n Heu€THBIC QyHKIMU. [leproauyeckue GyHKIIMN

O6nacth ompenencHUuss W MHOXKECTBO 3HaueHWi ¢Gyuknuu. Hymu QyHKImm.
[IpomexxyTKu ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumMyMbl U MHUHUMYMBbI ¢GyHKUMU. HauGombiiee W HauMeEHblIee 3HAYCHHE

(GYHKLINU Ha IPOMEXYTKE

CrenenHass (yHKUMS C HaTypaJbHBIM M LEJBIM IoKazatesneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS /7-Oi CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U TpaduKH

Toukn paspeiBa. AcumnToThl rpadukoB (yHkuumil. CpoiicTBa  (QyHKIMIHA,

HENPEPBIBHBIX HA OTPE3KE

ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEHN
Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra ClI0XKHbIX MPOLIEHTOB
Hauana maTtemaTnyeckoro aHanusa

[IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FIEeMEHTAPHBIX (DYHKITHA

[IpumeHeHne mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxenue HanOoObIIEro U HAUMEHBIEro 3HaYeHUs (YHKLIHUU Ha

OTpe3Ke
[TepBoobpaznas. Muterpan

MHOXecCTBa U JIOTUKa

MHoO)kecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTHUCTHKA

OrnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunaropuka

I'eomerpus

Durypsl Ha INIOCKOCTU

[IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE

MHororpasHuku

Tena v MOBEpXHOCTH BpaIllEHUS

KoopauHatsl 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

BepositHocTh u ctatuctuka. U.B.Amenko. YueOuuk nist 001eodpa3oBaTeIbHBIX

opranuzanuii. M.: [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://methmath.chat.ru MeToamka npenogasaHns MaTeMaTUKn

http://mat-game.narod.ru MaTemaTuyeckas ruMHacTuka

http://www.zaba.ru MaTemaTnyeckme onumnuagbl 1 onuMmnmagHble 3agadu

ttp://lwww.exponenta.ru MatemaTnyeckmn cant

http://zadachi.mccme.ru N'HdopmaLumoHHo-Nonckosasa cuctema "3agadmn”

http://alglib.sources.ru Bnbnuoteka anroputmMoB Noabopka ccbiNok Ha MaTtemaTUdeckue
pecypcbl MIHTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMMyHUKALMOHHbIE BUKTOPUHbI ANS LWKOJIbHUKOB

http://dondublon.chat.ru/math.htm NonynspHas maTemaTuka

http://www.college.ru/mathematics/ OTkpbiTag maTemaTukahttp://ege.yandex.ru/ TMA

pedsovet.su MHTepakTUBHbIN TECT-TpeHaxXep Ansa noarotoBkn kK MMA no matematuke.

http://mat.1september.ru - razeta «MatemaTtuka» Msgatenbckoro goma «llepsoe ceHTAbpa»
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