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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposTHOCTP U CTaTHCTHUKa» YIIyOJNEHHOTO YpOBHS —SBIISETCS
MPOJOHKCHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOlIEHHOTO yPOBHS Ha YPOBHE
cpenHero oobmero oOpazoBaHus. Y4eOHBIM Kypc IMpenHa3HaueH g (QOpMHUPOBaHUS Y
00y4JaOIIUXCsl CTATUCTUYECKOW KYJIBTYPhl U TMOHUMAHHS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHUYECKOT0 MHCTPYMEHTA /Uil U3YUEHHUS CITydallHbIX COOBITUH, BETHMUMH U TporieccoB. [Ipu
U3yYeHUH Kypca OO0OTamaroTcsl MPeJICTaBICHHUs OOYYaloOUIMXCS O METOAaX HCCIICIOBaHUS
M3MEHYMBOTO MHpa, Pa3BUBAETCS MOHHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYEeCKHX
METO/IOB TO3HAHUSI KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYyUYHOI'O
MHUPOBO33PEHUS.

Cognepxanuie yu4eOHOrO Kypca HamlpaBlieHO Ha 3aKpEIUICHWE 3HAHWM, MONTYYCHHBIX TpU
M3YYEHHUU Kypca Ha ypOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, U Ha Pa3BUTHE MPEACTABICHUI O
CIIyYaifHBIX BEJIMYMHAX M B3aHMMOCBS3SIX MEKIYy HUMH Ha BOXXHBIX MPUMEPaX, CEOXKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPY’KaIOLIEro Mupa. B pesynbrare y 00ydaromuxcst JOIKHO copMUpPOBATHCS
MpEACTaBICHHE O HauOoyiee YHNOTPEOUTENBHBIX H OOIMX MAaTEeMaTUYeCKHX MOJEISIX,
UCIIONIB3YEMBIX JUISI ONHCAaHUs AHTPOIOMETPUYECKHUX M JAeMorpadUyecKux BeIHYUH,
MOTPEIIHOCTe B pasiUYHbIE poJa W3MEPCHHSX, UIMTCILHOCTH O€30TKa3HOW pPaboThI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U MIPOIIECCOB B 001IIECTBE. YUeOHBIN
Kypc sBJsieTCsl 0a30i Il OCBOCHHS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB, HEOOXOIUMBIX
CHEIMallUCTaM HE TOJbKO WHXKEHEPHBIX CIEUHUaIbHOCTEH, HO TakKe COLUAJIbHBIX U
TICUXOJIOTHYECKHUX, ITOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIC HAyKH B 3HAYUTEILHON Mepe
MCIIONIB3YIOT ammapar aHanu3a OonbIInX JaHHbIX. [L{eHTpanbHy0 yacTh yueOHOT0 Kypca 3aHUMaeT
o0CcyXaeHre 3aKkoHa OOJBIIUX 4YHCeNl — (PYHIaMEHTaTIbHOTO 3aKOHA MPHUPOJbLI, HMEIOIIETO
MaTeMaTHYeCKyIo (hopMaIu3aluio.

B cooTBeTcTBUU ¢ yKa3aHHBIMH IICJIIMHA B CTPYKType ydeOHOro Kypca «BeposiTHOCTH n
CTaTHCTUKA» Ha yYriayOJIEHHOM YpOBHE BBIICTICHBI OCHOBHBIE COJIEp)KATENbHBIC JUHUU:
«Cnyuaiinpie COOBITHS U BEPOSITHOCTU» U «CiTyuaiiHble BEJIMUMHBI U 3aKOH OOJIBIIINX YHCEID).

[ToMHMO OCHOBHBIX JINHUH B YU4€OHBIN KypC BKIIOUSHBI 3JIEMEHTHI TEOPUH T'pad)OB U TEOPUHU
MHO’KECTB, HEOOXOIMMbIE JJIsl TIOJTHOLIEHHOTO OCBOEHHUS MaTepuala JJaHHOTO y4eOHOro Kypca u
CMEXHBIX MaTEMaTHYECKHX YUYEOHBIX KYPCOB.

Conepxkannie nuHuUM «Ciy4daiiHble COOBITUS W BEPOATHOCTH» CIY>KHUT OCHOBOM JUIst
(dbopMUpOBaHUS MPECTABICHUH O paclpeieICHUH BEPOATHOCTEH MKy 3HAUCHUSMHU CITy4aiHbIX
BEeNTMYWH. BakHYI0 4acTh B 3TON COACpKATEIHHON JIMHUN 3aHUMAET U3YYCHHE T€OMETPHUIECKOTO
U OMHOMHAIBHOTO paclpefeNieHud U 3HAKOMCTBO C UX HENPEPHIBHBIMH aHaJOraMH —
MOKAa3aTeIbHBIM U HOPMAJILHBIM pacTpe/IeIICHUsSIMHU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYaHBIMH BETHYMHAMU U PACHPEICIICHUSMU,
AKIEHTUPYIOT BHUMaHHE OOYyYaIOMUXCS HA ONMUCAHWHM W WM3YYCHHWHM CIIYYalHBIX SBJICHHHA C
MOMOIIbIO HEMpephIBHBIX (yHKIUHA. OCHOBHOE BHHMMAaHHE VAENSETCS IMOKa3aTeIbHOMY U
HOPMAaJIbHOMY PaCTIPE/ICTICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTENBHOE H3YYECHHUE CBSI3U MEXKIY
CITy9aifHBIMU BEJTMYMHAMH U OITUCAHUE ITOH CBS3H C TOMOMIBI0 KO (pHUITHEeHTa KOPPEIISINH U €T0
BBLIOOPOYHOTO aHajmora. OTH DIEMEHTBl COACpXaHWS pPa3BUBAIOT TeMmy «JlmarpamMmbl
paccenBaHMs», U3YUEHHYIO Ha YPOBHE OCHOBHOTO O0IIIEr0o 00pa30BaHuUs, U BO MHOI'OM OIHPAOTCA
Ha CBEJICHUS U3 KYPCOB anreOpbl M T€OMETPHH.

Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeajgaraeTcsi Ha 03HaKOMUTEIHLHOM YPOBHE —
MOCIIEAOBATEIHHOCTh CITYYaHBIX HE3aBUCUMBIX COOBITUN, HACTYMAIONIUX B €IUHUILY BPEMECHHU.
O3HakOMJICHHE C paclpeleiICHUEM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITHH HOCHT
Pa3BUBAIOIINN XapaKTep U SBISACTCS aKTyalbHBIM ISl OyayHmux aOUTypUEHTOB, MOCTYIAIOIINX
Ha Yyd4eOHble CIHEUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJIOTHEH U
yIpaBIeHUEM.



Ha wm3ydenne y4yeOHOro Kypca «BeposTHOCTh M CTATUCTHKA» Ha YIIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

I'pad, csa3ubiii rpad, mytn B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyualiHple SKCHEPUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTAapHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ClydailHOTO COOBITHS. BIM30CTh 9acTOTBI M BEPOSTHOCTH COOBITHU.
CrnyualiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHe, O0OBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyJia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®opmyna noaHou BepoaTHocTH. Popmyna baiieca. HezaBucumble coOBITHS.

buHapHbIii cilydaliHbII ONBIT (MCIIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u akropuan. Yucno
couetanuil. Tpeyronabauk Ilackans. ®opmyna bunoma HeroToHa.

Cepusi He3aBucUMBIX wHcnbiTaHui bepuymnu. CryuailiHelii BBHIOOP W3 KOHEYHOU
COBOKYITHOCTH.

CnyuvaitHas BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jluarpamma pacrpezeneHusl.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciywaiiHas BenuunHa. [lpumepsl
pacnpezenieHul, B TOM YKciie TeOMEeTpHIecKoe 1 OMHOMHAIIBHOE.

CoBMecTHOE pacrlpeeieHue JBYX Cily4dyalHbIX Belau4uH. He3zaBucumble ciyuyaiiHbIe
BeIMYMHBL. MaTeMaTuyeckoe OKUJaHue CiydailHOW BenuuuHbl (pacnpeneneHus). ITpumepst
IPUMEHEHUS MaTEMAaTUYECKOr0 0’KUJIaHuUs (CTpaxoBaHUe, loTepes). MaTeMaTHueckoe 0)kKH11aHue
OuHapHO#l ciyyaiiHOM BenMuuHBL. MareMaTHueckoe O0XXHMJIaHHE CyMMBbI CIIy4aifHbIX BEJIWYMH.
MaremaTnueckoe 0XH1JAaHue TEOMETPUUECKOT0 U OMHOMHAIIBHOTO paclpeIeIeHUH.

Jucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNIMYMHBI (pacrpeneseHus).
Hucniepcusi OMHapHOW CioydyailHOW BENWYUHBI. MareMaTuueckoe OXHUIAaHUE TPOU3BEIACHUS U
JUCIIEPCUsI CYMMBI HE3aBUCHUMBIX CIIy4alHBIX BEJIWYMH. J(ucniepcust U CTaHAAPTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcuss M CTaHAAPTHOE OTKIOHEHHWE TIe€OMETPUUYECKOTo
pacipeneneHus.

11 KJIIACC

HepasenctBo UeOwprmméBa. Teopema YeOwnrméBa. Teopema bepnymiu. 3akoH O0IbIINX
yucen. BpiOopounslii Meron uccienoBaHuil. Bribopounsle xapakTepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX TUIIOTE3 ¢ MOMOIIBIO
W3YYEHHBIX paclpeacicHuil.

HenpepsiBHble cnydaiiHble BenuduHbl. [IpuMepbl. DyHKIUS IIIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpelelleHHe M €ro CBOMCTBAa. 3ajaud, NPUBOIALIME K
MOKAa3aTeIbHOMY paCIpe/lelieHuIo. 3ajaud, MPHUBOJALIME K HOPMAJbHOMY paclpeieseHuIo.
@OyHKIUS TUIOTHOCTH BEPOATHOCTH IIOKA3aTEILHOTO pacmpeneneHus, (yHKIHUS IUIOTHOCTU
BEPOATHOCTH HOpMaJbHOro pacnpeaeneHus. OyHKIUS IUIOTHOCTH M CBOMCTBA HOPMaJIbHOTO
pacnpeeneHusl.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHUCUMBIX COOBITHMH. 3aiadyu, NpPUBOIAIIME K
pacupenenenuro Ilyaccona.

KoBapuanust nByx ciuy4aiHeix BenuunH. KoapduimeHT nUHEHHOW KOppPEISIug.
CoBmecTHBIE HAOMIONEHUS IBYX BenUYnH. Bbibopounslii ko3 duiment koppemsiuuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAauMEHBIINX KBaJPaTOB.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT'O KYPCA
«BEPOSITHOCTHh 1 CTATUCTHUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc(OPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOYydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTo€), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NATPUOTHUYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCHUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTruX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU W AESTENbHOCTbIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUU, PacCyKICHHH, BOCIPUUMYHBOCTh K MATEeMAaTHUYECKUM acleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3anyeckass akTUBHOCTb),
buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IuuHbIM cepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu u peaTu30BbIBATh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOTr0 BOCTINTAHUA:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00aTBHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHMI IS pEIeHU 3a7a4 B 00J1aCTH OKpYKaroIIel cpepl, ITTaHNPOBAaHUE TOCTYITKOB U OLEHKU
UX BO3MOYKHBIX TTOCJICJICTBUM JIJIsi OKPYIKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJI0BEUYECKOU NESATENIbHOCTHU, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHYECKON KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYILIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpyIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHMBepPCaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBrble Jlornuyeckue aeiicTBuA:

BBISBJISITH U XapaKT€PU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMHU, (OpMyJIUpOBaTH ONpEAETICHUS  MOHATHH,
yCTAHABJIMBATh CYLICCTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAJIN3A,;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MNPeoOpa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYHs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJABI C HCHOJb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpATh HanOOJIee MOIXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/bcKkne 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI MHCTPYMEHT MO3HAHU, (OPMYIUPOBAThH
BONPOCH], (PUKCHpYIOIIME MPOTUBOpEUHE, MpoOJeMy, yCTaHaBIUBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IMPOLECcCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanmueii:

BBIABIIATH JEPUIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BONPOC U JJIS
pelleHus 3a1auu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  pAa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpHUpOBaTh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3IUYHbIX (JopMax, MIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelcTBUS

Oo0menne:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXIEHHUS B COOTBETCTBUU C YCJIOBUSMH M IEIISIMHU
oOuIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MHUCHhMEHHBIX
TCKCTaX, 1aBaTh MMOACHCHHS 11O XO4Y PCUICHUA 3a/1a41, KOMMCHTUPOBATH HOHy‘ICHHBIﬁ pe3yibTar;

B X0JI¢ OOCYXKJIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI, MPOOJIEMEI,
pemaeMOI‘/'I 3aa4yy, BBICKA3bIBATb MACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJISATL CBOU



CYXKIEHHS C CYXJIEHUSMHU IPYrHMX YYacTHHUKOB AMaora, oOHapy»XUBaTh pa3iHuue U CXOACTBO
MO3HLINH, B KOPPEKTHOU popme (HOopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yJbTaThl PEIICHUS 3a7aud, HKCIIEPUMEHTA, HCCIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHble yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOUpAaTh CIOCOO pPElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HMH(OPMALIUU.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JECWCTBUN
U MBICIUTENBHBIX ITIPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3aauu;

NPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIA HEAOCTIKEHHS pe3yJbTaTOB JICATEIBHOCTH, HAXOOUTh OIIMOKY, JaBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIyaTbHONH pabOThI IpU
pemeHnr y4YeOHBIX 3a7ay, MPUHAMATh LEJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, pacrpelensTh BUIbl padoT, JOrOBapHBAThCs, O0CYXIaTh
MIpoIIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBITTOJHATH CBOO YaCTh pa0OTHl M KOOPAWHUPOBATH CBOH JICUCTBUS C IPYTHMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kaacca o0ydarOmuiicss HAYYUTCS:

CBOOOJTHO OTIEpPUPOBATH MOHATHIMMU: Tpad, MIOCKUil rpad, cBsa3HbIN rpad, myTh B rpade,
LeNb, [IUKII, IEPEBO, CTENIEHb BEPILIUHBIL, JEPEBO CIy4YalfHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: CIy4YaiHbIM SKCHEpUMEHT (OmBIT), ClydyaiiHoe
coObITHE, AJIEMEHTapHOE Cily4ailHoe CcOObITHE (3JIEMEHTapHbI HCXOM) CIIy4aillHOro OIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMH  3JE€MEHTapHBIMU
COOBITUSAMM;HAXOUTh W (POPMYITHPOBATH COOBITHS: TIepecedyeHre, OOBEAUHEHHE TaHHBIX
coOBITHH, CcOOBITHE, TPOTHUBOIOJIOXKHOE JAHHOMY, HCHOJB30BaTh JAMarpammbsl Oilepa,
KOOPJMHATHYIO IPSIMYIO JUIs peleHus 3ajia4, M0JIb30BaThCs GOPMYJIIOH CI0KEHUS BEpPOSTHOCTEN
JUIS BEPOSITHOCTEN ABYX U TPeX CIIy4ailHBIX COOBITU;

ONEpUpPOBaTh MOHATHUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYYAHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHH C
IIOMOIIBIO MpaBWJIa YMHOXEHUs, JepeBa CIy4alHOTO OIbITA, UCHOJIB30BATH (POPMYIY MOJHOU
BeposTHOCTH, (popmyny baiieca mpu pereHnn 3a1ad, OnpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(opMyIie 1 o OpraHu3alMy CIIy4aliHOrO SKCIIEPUMEHTA;

OPUMEHATh H3Y4YCHHbIE KOMOMHATOpHBIE (DOPMYNBI IS TEPEUUCICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHHM CIy4alHOrO ONbITa, pELUIeHHs 3aJad 10 TEOpHUu
BEPOSTHOCTEW;CBOOOIHO ONEPUPOBATh MOHATHAMU: OMHAPHBIN CIIydalHBIN OIBIT (UCTIBITAHUE),



yCIeX M HEyAada, HE3aBUCHMBIC WCIBITAHWS, CEPHsl HCIBITAHWNA, HAXOIWUTH BEPOATHOCTU
COOBITHI: B CEpUM MCHBITAHUN JI0 NEPBOrO ycCIieXa, B CEpUM UCHbITaHUN bepHyiiu, B ombITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: CITydaiiHast BEIMYMHA, PAacpeie]ICHUE BEPOSITHOCTEH,
JyarpaMma pacnpezeneHus, OMHapHas ciy4aiiHas BeIMYMHA, F€OMETPUYECKOe, OMHOMHUAIBHOE
pacrpezeneHue;

OIEpUPOBATh IOHATHAMH: COBMECTHOE PpACHPENEICHUE [BYX CIIy4alHbIX BEJIUYHH,
UCIIOJIb30BaTh TAOJIMILy COBMECTHOT'O PACHPEICNICHHS IBYX CIIyYaiHBIX BETMYUH IS BBIICICHUS
pacnpeneneHuss  KaKIOW  BEIMYUHBI,  ONPEINENICHHS  HE3aBUCUMOCTH  CIIyYalHBIX
BEJIMYMH;CBOOOHO ONEPUPOBATH MOHATHEM MAaTEMAaTHUYECKOTO OXKHJIAHHS CIyYailiHOW BETMYNHBI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MAaT€MaTHMUYECKOTO OXHJAHUS IpPU PpEIICHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHHEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHui;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: IHUCIEPCUs, CTAHIAPTHOE OTKJIOHEHHE CIy4yaiHOMH
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIy4alHON BEIWYMHBI (paclpelesieHus) IMpU
pElIeHNN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTAaHIAPTHOE OTKJIOHEHHE TI'E€OMETPUYECKOro U
OMHOMUAIBHOIO paclpeaeIeHUI.

K konmy 11 kiacca oGyyaroniuiicss Hay4uTCs:

BBIUMCIISATh BBIOOPOUHBIE XApAaKTEPUCTHUKUM IO JaHHOM BBIOODKE U  OLIEHHUBATH
XapaKTePUCTUKN Te€HEPAJIbHOM COBOKYHMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M NPOBEPSTH IMPOCTEHIIME CTaTUCTUYECKUE THIIOTE3bI,
I0JIb3YACh N3YYEHHBIMH PaCIpPEICIICHUAMY;

IPUBOJIUTH MPUMEPHI 3ajad, NPUBOAAIIMX K IOKA3aTEIbHOMY paclpeiesieHuIo, 3ajad,
INPUBOAALIMX K HOPMaJIbHOMY pactipesiesieHuto. OnepupoBarh MOHATUAMU: (PYHKIHS TIIOTHOCTH
BEPOATHOCTH MOKA3aTEIbHOTO paclpeneaeH s, PYyHKIHS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacripeneneHusi, GyHKIUs MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeieeHus;

onpeaensats Kod3(Q(UIMEHT JMHEWHON KOoppensuuu, BbIOOPOUYHBIH KO3 UIIMEHT
KOPPESLHHN.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NPOrpamMMbl

1 DJIeMeHTHI Teopuu rpados

CityyaliHbI€ OIBITHI, CIy4alHbIC
COOBITHSI ¥ BEPOSTHOCTH COOBITHIA

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo0.ru/Y6UOW6020

https://m.edsoo.ruw/YSSOE1D2T

Ornepanuu HaJ MHOKECTBAMH U
coObITusiMu. CroskeHHe U YMHOXKEHUE
BEPOSATHOCTEM. Y CIIOBHAs
BEPOSITHOCTh. He3aBucrmbIie coOBITHS

4 DneMeHThl KOMOMHATOPUKHU

https://m.edsoo.ru/Q4WOFOH3I

https://m.edsoo.ru/K3KOW7ASA

Cepuu nociaea0BaTeIbHBIX
ucnbiTanuil. Mcneiranus bepaysm.
CryualiHblil BBIOOD U3 KOHEUHOU
COBOKYITHOCTH

CrnyyaiiHble BETMYUHBI U
pacnpeneneHus

6

14 1

https://m.edso00.ru/X2S9C2W70

https://m.edso0.ru/G2A3V7W2L

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34 2




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne m/n MPOrpaMMblI Bceero Egg‘:ﬁﬂﬂbnme E&Z’;ﬁmem"e o0pa3oBaTejIbHbIE PeCypChl
1 3aKoH OOJIBIINX YHCET 5 https://m.edsoo.ru/KOY 1B6R30O
2 DTICMEHTEL MATEMATHYECKOI 6 https://m.edsoo.rw/HSLSHSR6R
CTATUCTUKH
HenpepbiBHbIC CiTydaiiHbIe BETUYHHBI
3 (pacnipenenieHust ), TOKa3aTeIbHOE U 4 https://m.edsoo.rt/L6MIH3LIE
HOpPMAJIbHOE PaCIpeaeICHHUS
4 Pacripenenenne [lyaccona 2 https://m.edsoo.ru/X7U8Z3HI9P
5 CBA3h MOXIY CTyHaHHbIMH 6 https://m.edsoo.ru/L2S3Z3Y8R
BEJIMYUHAMHU
6 O6O6HUIGHH6 1 cHeTeMaTIsati 11 1 https://m.edsoo.ru/O1VIB5SL1Z
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 34 1 0

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
Ne
u/n Tema ypoka

I'pad, cBsa3ubIi Tpad,
MpEeJCTaBICHNUE 3a0a4H C
MOMOIIIbIO Tpada
Crenensp (BaJIGHTHOCTD)
BepmnHbL. [1yTh B rpade.
Ilenu 1 MUKIBL

I'padbr Ha mIOCKOCTH.
[epeBo cinydaitHOTO
JKCIIEPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI
(OmBITHI) U CiTydaiiHbIE
COOBITHS. DIIEeMEHTapHbIE
COOBITUS (MCXO/IbI)

BepositHOCTE citydyaitHOTO
coObITUs. BepositHoCcTH
COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSAMU

BepositHOCTE citydyaitHOTO
coObITus. BepositHocTH
COOBITHH B OMIBITAX C
PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMHU
[Tepeceuenue, oObeIMHEHHE
MHOKECTB U COOBITHA,
MIPOTHBOIOJIOKHBIC COOBITHS.

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/V3J1B7V5S

https://m.edsoo.ru/S6N2K9X2S

https://m.edsoo.ru/I6GIDSE3Y

https://m.edsoo0.ru/G1U6A2NSA

https://m.edsoo.ru/FOU4P4B 1K

https://m.edsoo.ru/L6E6F5L7H

https://m.edsoo.ru/ISW6I16B1S




dopMmyna coKeHUs
BEPOATHOCTEMN

VYcnoBHas BEPOSTHOCTD.
YMHOXKEHUE BEpOATHOCTEM.
®opmyiia yCI0BHOU
BEPOATHOCTH

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycIoBHOI
BEpPOSITHOCTH

https://m.edsoo.ru/X0C1P1V2X

https://m.edsoo.ru/USK2S2F4N

10

11

dopmyJia MoJTHOU
BEPOATHOCTH

®opmyna baiieca.
HesaBucumeie cOOBITHS

https://m.edsoo.ru/F1C5Y 679G

https://m.edsoo.ru/X7D9L8Q6E

12

13

KomOunaTopHoe rmpaBuiio
yMHOXkeHus. [lepecranoBku
u paxTopHan

UYucno coueraHui.
Tpeyronpnuk Ilackains

https://m.edsoo.ru/U5J6W6H41

https://m.edso00.ru/Q310L709R

14

®opmyna ounoma HproToHa

https://m.edsoo.ru/A3UOKS8L7H

15

KonTponbnas padora Nel:
"I"'padsl, BeposTHOCTH,
MHOXECTBa, KOMOMHaTOpHKa"

https://m.eds00.ru/GOG7G7HON

16

17

bunapHsIii ClIy4alHBIN OIBIT
(ucmpITaHUe), ycnex u
Heynaya. HezaBucumele
ucneltanus. Cepus
HE3aBHCHMBIX UCIIBITAHUN 70
IIEpPBOro ycrexa

Cepust HE3aBUCUMBIX

UCTIBITAHUH JIO TIEPBOTO
ycrexa

https://m.edsoo.ru/E3A9BOL6K

https://m.edsoo.ru/Z1T5SW5K8&S




18

Cepust He3aBUCHUMBIX
ucnblTaHui bepHysm

https://m.edsoo.ru/E9B0O7Y6U

19

20

21

Cayyaiinblii BEIOOp U3
KOHEYHOH COBOKYITHOCTH

[IpakTuueckas pabota c
HCII0JIb30BaHUEM
ANEKTPOHHBIX TaOJIHIIL

CityyaiiHasi BeJIMUMHA.
Pacnpenenenue
BeposTHocTel. [lnarpamma
pacnpezeneHus

https://m.edsoo.ru/W7F402061

https://m.edsoo.ru/T6C2U6YIW

https://m.edsoo.ru/R2H40Q8J4B

22

23

24

Onepanuu Haj CIydailHbIMU
BesnimurHaMu. [Ipumepsr
pacnpenenenuil. bunapuas
cily4aiiHasi BeIMYMHA

I'eomeTpuyeckoe
pacrpeeneHue.
bunomuanbHoE
paclpeneseHue
MaremaTuuecKkoe OKHUIaHue
CIIy4ailHOM BEJTMYUHBI.
CoBMecTHOE pacnpeiesieHue
JIBYX CITyYalHBIX BEJIMYUH

https://m.edsoo.ru/X3P9S2J2H

https://m.edsoo0.ru/N2C3Y1E2C

https://m.edsoo.ru/P6A6I2G9A

25

26

HesaBucnmeble ciyyalinbie
Benn4rHbL. CBONCTBA

MATEMATHUYCCKOI'O OXXUJAaHU.

MareMaTHueCcKoe 0KUIaHue
OMHapHOM ciTy4aitHON
BEJIMYMHBI

MaremaTu4ecKoe OKHIaHuE
TE€OMETPHUYECKOTO H
OMHOMUAJILHOTO
pacrnpeeneHui

https://m.edsoo.ru/U4M5Z50Q2U

https://m.edsoo.rw/I3H9Q4N3G




27

Jlucniepcus 1 craHgapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/W4E4Z7C0Y

28

Jucrniepcust OuHApHOM
CIIy4ailHOM BEJTMYHHBI.
CaolicTBa aucriepcuu

https://m.edsoo0.ru/FOIWO0A6K 7K

29

30

31

MartemMaTuueckoe OXKXKHAaHUC
IIPOU3BCACHUSA U JUCIIEPCUA
CYMMBbI HC3aBUCHUMBIX
CHy‘IHﬁHBIX BCINYNH

Jucnepcusi OMHOMUAIBHOTO
pacnpeneseHus.
[IpakTuueckas pabota c
HCIIOJIb30BAHUEM
ANEKTPOHHBIX TaOJIHIL

Jlucniepcus U CTaHIapTHOE
OTKJIOHCHHE
r€OMETPUYECKOTO
pacrpeiesieHusl.
[IpakTuueckas pabota c
HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHUIL

https://m.edsoo.ru/VS8LIX3Y6B

https://m.edsoo0.ru/HOR0Q2C9G

https://m.edsoo.ru/P6RSN1L7H

32

33

O06001IeHne 1
CUCTEMATH3AlNs 3HAHUN

KonTtponbHast pabora Ne2:
"Ucnbitanus beprysm.
CrnyualiHble BEIMYUHBI U
pacnpeneneHus’"”

https://m.edsoo.ru/H3S3S6 V4N

https://m.edsoo.ru/B6L.4P9ROT

34

O0600mIeHne 1
CUCTEMATH3AlNs 3HAHUN

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

34

https://m.edsoo.ru/P7J7N0Q90Q




11 KJIACC

Ne

n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

HepasenctBo YeobrbImena.
Teopema YeObrmera. Teopema
bepnymmm. 3akoH GoNbIIHX
qucen

Hepasencro UeObImiena.
Teopema YeOnieBa. Teopema
bepnymnu. 3akon GonbImx
qHCell

https://m.edso00.ru/V2X1D2T9F

https://m.edsoo.ru/X1Z1P001D

HepasencrBo YeOblmiena.
Teopema YeOrrmera. Teopema
bepuymu. 3akoH 60X
YyHCell

Br160pouHsIii MeTOT
UCCIIEN0BAHUMN

[TpakTryeckas pabora c
HCIIOJIb30BAHUEM
3JIEKTPOHHBIX TAOJIHUI]

I'enepanbHast COBOKYIHOCTh U
cily4aiiHas BBIOOpKaA.
3HAKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OueHka
CPEIHETO U IUCIIEPCUU
TE€HEPATBHON COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX
XapaKTEPUCTHK

https://m.edsoo.ru/T5S8POR4E

https://m.edsoo0.ru/N7R2W1T9F

https://m.edsoo.ru/K4B7U4E2V

https://m.edsoo.ru/L6F3S9X6Y

I'enepanpHast COBOKYITHOCTb U
cityyaiiHast BEIOOpKa.
3HaKOMCTBO C BBIOOPOUYHBIMH

https://m.edsoo.ru/P2E4J5J51




xapakrepucTukamu. OreHka
CPEIIHETO U TUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX
XapaKTEePUCTHK

OueHnBaHME BEPOSTHOCTEH
COOBITHI 11O BEIOOpPKE

https://m.edsoo.ru/H4R4D5R7C

10

CraTtucTuueckas THIIOTe3a.
[IpoBepka mpocTermx
THIIOTE3 C TIOMOIILIO CBOMCTB
M3YYECHHBIX pacrpeieIeHU

Craructuueckas TUIIOTE3A.
[IpoBepka mpocTernmux
TUIOTE3 C TOMOIIBbIO CBOWCTB
W3YYECHHBIX paclpeieICHUI

https://m.edsoo.ru/G2E5V2M1J

https://m.edsoo.ru/H6YOU 1D20

11

[IpakTuueckas padbora c
HCIIOJIL30BAHUEM
AJIEKTPOHHBIX TaOJIHUIIL

https://m.edsoo.ru/R8L412U5X

12

[Ipumepsl HENPEPBIBHBIX
CIIy4YailHBIX BEJIMYHH.
DyHKIUS IUIOTHOCTU
BEPOATHOCTH

https://m.edsoo.ru/LOIM2F6S7V

13

14

PaBHOMEpHOE pactipeneneHue.

[Ipumepsl 3anauy,
MPUBOSIINX K
IOKa3aTeJIbHOMY U K
HOPMaJIbHOMY
pacrpeeIeHusIM

OyHKIMS IUIOTHOCTU
BEPOATHOCTH MOKA3aTEIBLHOIO
pacupeaeaeHus

https://m.eds00.ru/DOT9T5N9J

https://m.edsoo.ru/X9C3M2F6U




15

16

17

18

19

OyHKIMS TIIOTHOCTH
BEPOSITHOCTH HOPMAJIBLHOTO
pacnpezeneHus

IlocnemoBaTeabHOCTH
OJAVHOYHBIX HE3aBUCHUMBIX
coObrTuit. [Ipumep 3amauu,
MPUBOJSIIEN K
pacnpenenenuto [lyaccona
[IpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIHUIIL
KoBapuanus nByx ciyyailHbIX
BenmmunH. Koo duument
KOppEJsLHU

CoBMecTHBIE Ha6J'IIO)IeHI/I$I
ABYX BCJIIMYHH

https://m.edsoo.ru/J0I4P3Z3F

https://m.eds00.ru/O6M702S2Y

https://m.edsoo.ru/W3CIONILEW

https:/m.edsoo.ru/Q3W3K7F9T

https://m.edsoo.ru/A7F7M6B2H

20

Bri6opounslii ko3 duimeHt
KOppEIsuu

https://m.edsoo.ru/J2S8R8POI

21

Paznuune mexny TMHEWMHON
CBSI3bI0 M IPUYHMHHO-
CIIEACTBEHHOU CBA3BIO

https://m.edsoo.ru/B1D2Y7JOH

22

JInnelinas perpeccus

https://m.edsoo.ru/I3M5TI9R3G

23

[IpakTuueckas pabota c
HCIIOIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

https://m.edsoo.ru/V6J4X4E77Z

24

25

[IpencraBnenue qaHHBIX C
IIOMOIIBIO TAOJIUIl U
JUarpamm, onucarelbHas
CTaTHUCTHKA

OnkITEI C PaBHOBO3MOKHBIMHU
QJICMCHTAPHbBIMUA COOBITHSIMH

https://m.edso00.ru/G6Q0B2A4]

https://m.edso00.ru/X9Z3D0X3E
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Brruucnenue BeposarHocTen
COOBITHI C IPUMEHEHUEM
hopmyr

Brrunciienue BeposTHOCTEH
COOBITHI ¢ IPUMEHEHHUEM
rpaduyecKuX METO/I0B:
KOOpJAMHATHAs IpsiMasi,
JIepEeBO, Auarpamma Jusepa
CriyuaiiHble BEIMYUHBI U
pacnpezeneHus

https://m.edsoo.ru/B1U9VIQ3X

https://m.edsoo.ru/BSEOT6R2S

https://m.edsoo.ru/J2HOH7Y 50
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30

MaremaTuyecKoe OKHUIaHuE
CIIy4aiiHOM BEJTUYHHBI
MaremMatnueckoe 0KUIaHHue
CIy4aiiHOM BEJTMYUHBI

https://m.edso00.ru/G9Y6S0M4D

https://m.edsoo.ru/E9B6C210Z
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KonrponbHas pabora:
"BeposiTHOCTB M cTatucTuka"

https://m.edsoo.ru/S1Q7E6P9H
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33

Brrunciienue BepossTHOCTEM
COOBITHI ¢ IPUMEHEHNEM
dhopmyn u rpadrueckux
METOIOB

Brruncnenue BeposiTHOCTEH
COOBITUH C IPUMEHEHUEM
¢dbopmyn U rpapuuecKuX
METOIOB

https://m.edsoo.ru/M2N6R3J0Q

https://m.edsoo.ru/U7M302A4Y
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Cry4daifHble BETUYUHBI U
pacrpeneieHus.
MateMmatudeckoe OXKugaHue
CIIy4allHOM BEIMYHHBI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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https://m.edsoo.ru/I12X0D4U4L







MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero odopa3oBanusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudmeThdeckoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIIee 3HAYEHUE, pa3MaX MAaCCUBA YMCIIOBBIX JAHHBIX
OnepupoBaTh MOHATUSAMU: CITyYalHBIN SKCIIEPUMEHT (OIIBIT) U CIydyaiHOe
COOBITHE, DIIEMEHTAapHOE COOBITHE (DIEMEHTAPHBIA HCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOJUTh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXXHBIMU
CIly4aifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTAX
Haxoaute u ¢dopMynupoBath COOBITHS: TMEpeceueHue U OObeTUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHBOIOJONKHOE JIaHHOMY COOBITHIO;
' [I0JIb30BAThCA ~ JuarpamMmamMu  Oinepa u  (GOpMYJIOH  CIOXKEHUS
BEPOSITHOCTEN MPU PEIICHUH 3a7a4
OnepupoBaTb NOHATUSAMH: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIbIO IPAaBHJIA YMHOXEHHS, C
IIOMOUIBIO A€PEBA CIYYalHOTO OIIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MIPABHIIIO YMHOKEHUS TIPU PEIIeHUH 3a7a4
OnepupoBaTh NOHIATUSAMU: UCIIBITAHUE, HE3ABUCUMbIEC UCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCeX U HeyJlaa; HaXoUTh BEPOATHOCTH cOOBITHUI B cepuu
HE3aBHCHMBIX MCIIBITAHWM 10 NEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
coOBITHI B cepuH UcTibITaHul bepHym
6.8 OnepI/IpOBaTI1 NOHATUSIMU:  ClIydaliHas BEJIMYMHA, pacIpe/eeHue
BEPOATHOCTEN, AUarpaMma paclpeaesieHus
11 KUIIACC
Kon "
TG DI IIpoBepsiembie NpeMeTHbIe Pesy/IbTATEI 0CBOEHUs 0CHOBHOM
0o0pa3oBaTe/ibHOI NMPOrpaMMbl CpeIHero 001ero 0opa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIYyYaHOM  BEJIIMYUHBIIIO
pacnpeesIEeHUIO UK C TOMOUIBIO AMAarpaMM
OnepupoBaTb MOHATHEM MAaTEMaTUYECKOIO OXXKMJAHUA, NPUBOAMUTH
59 IIPUMEPBI TOT0, KaK IPUMEHSAETCSI MATEMaTHYECKOE OXKUAAHUE CITyYaitHOU
BEJIMYMHBI, HAXOAUTh MAaTEMaTHUECKOE OXHUJaHWE IO JaHHOMY
pacnpeneeHuIo
53 NmeThb npeacTaBiaeHue 0 3aKOHE OOJBITUX YHCET
5.4 HNmeTh ipeacTaBiieHue 0 HOPMAJIBHOM paclpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
6

6.1

6.2

6.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN M CTATUCTHUKA

[IpenacraBnenne maHHBIX C MOMONIbI0 Tabiaui, u  amarpamMm. CpemHee
apudmernueckoe, MenuaHa, HauOONbIIee W HAaUMEHBINEC 3HAYCHHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CllydailHble COOBITHUS. JJEMEHTapHBIC
coObITs (MCXOMaBI). BeposSTHOCTH ciydaiiHOro coObITHs. BIW30CTh YacTOThIM
BEPOATHOCTH COOBITUN. CiyyaiiHble ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMHU
coOBITHSIMH. BEeposATHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMH

Onepauuu Hajg CcOOBITUSAMH: IepecedyeHue, OObEeJUHEHUE, MPOTUBOIOIOXKHbIE
coObITHs. [lnarpammbl Ditnepa. @opMyina ClI0KEHUsS] BEpOITHOCTEH

6.4

VYcnoBHass BEpOSTHOCTb. YMHOXKEHHE BeposTHOcTed. [lepeBo  ciywailHOro
skcniepuMmenTa. @opmysia mosiHoM BeposiTHocTH. HezaBucrumbie cCOOBITHS

6.5

6.6

6.7

KomOunatopaoe mnpaBwio ymHoxkeHus. [lepectanoBku u ¢dakropuan. Yucio
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa

bunapHblif ciay4aliHblii ONBIT (MCHBITAHME), ycmex M Heyjgada. HesaBucumeble
ucnelTanusd. Cepusi HE3aBUCHMBIX HWCHBITAaHUH 10 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCNBITAHUN bepHysum

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOCTeH. /luarpamma pacnpeneneHus.
[Ipumepsl pacnpesiesieHnii, B TOM YHCIIE T€OMETPUUYECKOEn OMHOMUAIbHOE

11 KUIIACC

Kon
5

5.1

52

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBble XapaKTEpUCTHKU CIy4yailHBIX BEIMYMH: MaTeMaTHYeCKOe OKHIaHUE,
JHUCIIEpCUs U CTaHAAPTHOE OTKJIOHEHUE. [IpuMepsl NIpUMEHEHNsT MaTeMaTH4YECKOTIO
OXKUJaHMs, B TOM YHUCIIE B 3a/ladaX U3 MOBCEJIHEBHOM >KM3HU. MaTemaTHueckoe
OXKU/laHue OMHApHOM Cly4yaiHO# BeTMUMHBI. MaTemaTuyeckoe 0XHJIaHHE CYMMBI
CIIy4aliHbIX BeTMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCTIEPCHs T€OMETPHUECKOTO
1 OMHOMHUAJIBHOTO pacIpeesIeH

3akoH OONBIINX YHCEN U €ro poJib B HayKe, Ipupojie U obmiecTBe. BriOOpouHbIii
METOJI UCCIIENOBAaHNHU

53

[Ipumepsl HENpPEpHIBHBIX CIy4alHbIX BedWuuH. [loHsATHE O MWIOTHOCTH
pacnpezeneHus. 3ajauy, IpUBOJAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonsatue
0 HOpPMaJIbHOM pacrpeaeeHuu




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM O0CBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
oOpa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (OPMYITUPOBKH; IPUMEHSATH UX; yMEHUE (HOPMYyITUPOBATH
0o0paTHOE W HPOTUBONOJIOKHOE YTBEPXkAECHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYKACHHMsS IIPU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTMYECKYIO  IIPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXECTBAMHU; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3a1ad4, B TOM 4YHCIIE W3 JPYyTrUX Y4YeOHBIX TMPEIMETOB; YMEHHE
OIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU
croco0amu; UCIOJIb30BaTh I'padbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypaJIbHOM CTENEeHH, CTENEeHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
noKasaresneM, Jorapugm uuciaa, CHHYC, KOCHHYC U  TaHI€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJIIO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTEIBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOLIMI NETUTeNh U HauMEHbIIIee
oO1iee kpaTHOe, anroput™ EBKIIMAa Mpu pelieHny 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; yMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX
BBIPQXCHUI; YMEHUE ONEpUPOBATh IMOHITUSIMM: I1OCIEI0BATEIBHOCTD,
apu@meTnyeckas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBalomasi  reoMeTpuuecKass  Iporpeccus;  yMEHHE  3aJ]laBaTh
MOCJIEI0BATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYII;
YMEHHME ONEPUPOBATH NMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4Hcia, (opma
3alUCH KOMIUIEKCHBIX 4Kcen (F€OMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; [PUBOJIUTh TPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMU: MaTpuua 2x2 m 3%3,
OIpENIeIUTENb MAaTPUIIbl, FEOMETPUYECKUI CMBICI ONIPEASIINTENS

YMeHne onepupoBaTh MOHATUSMHU: PallMOHAIbHbBIE, WPPALMOHANIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(MuuecKue, TPUTOHOMETPHUIECKHE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OINEepHUpPOBAThH
MOHITHUSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE,




HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE pellarb YypaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpPaBHEHUs, HEPABEHCTBA U CHCTEMbl C M[apaMeTpOM; IPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTEMaTHUYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HH

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (DYHKIIMU, OTPAaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKLIMH, 3KCTpeMyM (PyHKIMH, HauOoJIbIIee M HaUMEHblIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKLMH, NIepBast U BTOpas MPOU3BOAHAS (PYHKLUHU, FEOMETPUUECKUN U
¢u3nyecKkuil CMBICT NPOU3BOAHOM, IepBOOOpa3Has, OINpeAcIEHHbIN
UHTErpajl; yMEHUE HaXOAMTb ACHUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUHN (PYHKIMHM, HAXOIUTh ypaBHEHHE KacaTelbHOW K Ipaduky
(GYHKIMW; yMEHHE HAXOAWUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeJOBaHUS (YHKLHUH,
HaXOJIWTh HaWOOJNBIINE W HAMMEHBIIWME 3HAuYeHUsS (DYHKIUI; CTPOUTH
rpaMKd MHOTOWJIEHOB C MCIOJIb30BAHUEM aliapara MaTeMaTH4eCKOro
aHaIM3a; MNPUMEHSTh NIPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
peleHysl B MPUKJIAAHBIX, B TOM YHCJE COLUAIBbHO-3KOHOMUYECKUX H
¢u3nUecKrx 3a/1a4ax; HAXOUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
MHTErpajia; MPUBOJAUTH MPUMEPbl MaTEMaTHUYECKOrO MOJEIMPOBAHUS C
MOMOUIbIO AUPPepeHInaNbHbIX YPABHEHUN

YMeHue omnepupoBaTh MNOHATHSAMH: Tpapuk (QyHKuMH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (GYHKUMH, JTUHEWHas (QYHKLUS, KBaJpaTU4Has
byHKIMS, panroHanbHas byHKIMS, CTEIECHHAs ¢byHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapumuueckas QYHKIUU; yMEHHE
CTPOUTH TpapUKH H3yYEHHBIX (YHKIMH, BBHINOIHATH MpPeoOpa3OBaHUS
rpauKoB YHKIIHMH, HCIIOIB30BATh IPpaUKH 171 U3YUYEHHUS [IPOLIECCOB U
3aBUCUMOCTEH, NP PELIeHUHU 3a]ad U3 APYTUX Y4EeOHBIX NMPEIMETOB U
3aJ1a4 U3 peaybHOM KU3HHU; BRIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U IrpaduKu (QyHKIUHI A1 pereHust
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMu; H300pakaThb Ha
KOOPJMHATHOM IJIOCKOCTU MHOYKECTBA PEILICHUIN YpaBHEHHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00J1aCTH yNpaBJIEHUS JIUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI 10 YCIIOBHIO 3aJa4M, MCCIEAOBAaTh IOJyYCHHOE DPEIICHHUE U
OLICHMBATh IMPaBJAONOJO0OHOCTh PE3YJbTATOB; YMEHHE MOJEINPOBAThH
peaJIbHbIE CUTyallUM Ha SI3bIKE MAaTEMATHUKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HUX CHCTEMBl II0 YCIOBUIO 3aJa4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara
ayreOpbl, HHTEPIPETUPOBATH M1OJTyUYEHHBIN pe3yIbTarT

YMeHune onepupoBaTh MOHATUSAMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIIIee M HAUMEHbBIIIEE 3HAYCHHUS, pa3Max, TUCTIEPCHUsl, CTAaHAPTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BJIEKAaTh, HHTEPIPETUPOBATD




uH(OPMaLINIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYIO CBOIMCTBA pEabHBIX MPOIECCOB U SIBJICHUH; IPEICTABIAT
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TrpadHuecKuX
METO/IOB U JIEKTPOHHBIX CPE/ICTB; IpaUueCKU UCCIIE0BATh COBMECTHBIE
HAOMIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHMS U JIMHEWHOH
perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIy4aliHbBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(bopMysbl CIOXKEHUS U YMHOXEHHUS BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSTHOCTH, (hopmyiy beprymnu, komOuHaTOpHBIE (haKTHI U HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPECIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE
Clly4alHOH BEJIMYMHBI, (QYHKUMM pacOpelesieHUs U  IJIOTHOCTH
PaBHOMEPHOIr0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO pACHpPENEICHMUI;
YMEHHE HCII0JIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIIO IepecTaHOBOK; OMHOM HbroTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOSITHOCTH  pEaJbHBIX  COOBITHH; COCTaBJIATh
BEPOATHOCTHYIO MOJIETb M UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
IIPSAMBIMH, PACCTOSTHUE MEKy TUIOCKOCTAMM; YMEHHUE UCIOJIb30BaTh IIPH
pelIeHNH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BbEM GUTYPHL,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Tapajuieienunen, Mpu3Ma, mupamuiaa, (urypa u MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanb chepsl, IIONaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, IMIMHApPA, O00BEM Kyoa,
MMpAMOYT'OJIBHOTO IMapauiCjIiCniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,
KOHYca, Iapa, pa3BEPTKa MOBEPXHOCTU, CECUCHUSI KOHYCAa W IWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, (QUTYPHI U TIOBEPXHOCTH
BpalCHUs, UX CCUCHUS, B TOM YUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
YMEHHUE MPUMEHSATh CBOHCTBAa T€OMETPHUYECKUX (PHUTYP, CAMOCTOSATEIBHO
(dbopMyIIMpOBaTh ONMpEACIeHUsI H3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
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0 CBOMCTBax M MpPHU3HAKaX reOMETPUUECKUX (PHUTyp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAWTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHHue omnepupoBaTh MOHATUSIMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOJ00MS, TMOM00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIE B TPHUPO/IE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T'€OMETPUYCCKHAE OTHOIICHHUSI
[IPH PEIICHAUH 33/1a4; HAXOUTh TEOMETPUUYECKUE BETMUNHBI (JITMHA, YO,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YYCOHBIX IPEIMETOB H
U3 pealbHOW JXWU3HW; YMCHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITHYUHBI
(MHA, yroi, TUIOIIab, OOBEM, IUIONIAh TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJIBI U METOJbI, B TOM YHCIIE: IUIONIAlb TOBEPXHOCTH
UpaMHUIbl, TIPU3MBI, KOHYCa, [IMJIMHIpA, IUIoMmaas chepbl; 00béM KyOa,
MPSIMOYTOJIBHOTO TApaJIICIICNUIIea, MUPAMUIBI, TPU3MBI, HIHHIPA,
KOHYCa, [l1apa; yMEHUE HAXOJJUTh OTHOIIICHHE 00BEMOB MOT00HBIX QUTYP

YMeHue OIICPpHUPOBATH IMOHATHAMU: IPAMOYT'OJIbHAA CUCTEMA KOOPANHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA Ha YHUCIIO, Pa3JI0KCHUC BCKTOpaA IIO 68.3I/ICY,
CKaJIIpHOC IMPOU3BCACHHUEC, BCKTOPHOC IMPOU3IBCACHHUE, YIOJI MCKIAY
BCKTOpaMH; YMCHHUC HUCIIOJIb30BATb BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ
A1 peHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpyTrux y‘I€6HI)IX
npeamMeToOB

VYMeHue BbIOMpaTh MOAXOMSAIIMN METOJN s pelleHHus 3a/lauu;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKM B M3Y4YEHMM NPUPOIHBIX H
OOIIECTBEHHBIX TMPOLIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE IPUBOAWTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOM
MaTE€MaTU4YeCKON HayKH




INEPEYEHD 2JIEMEHTOB COAEP)KAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHKE
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Yucia 1 BEIUUCIIEHUS

1.1

Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpOoOH
13 Apudmernueckuit KOpeHb HaTypaJbHOM cTerneHu. JleicTBus ¢ apudmMeTHIecKuMu
KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenb ¢ nenbiM MokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
CBoiicTBa CTENEeHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIe uucia. Apudpmernyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 grcaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLIEHKA Pe3yJIbTaTa BHIYHUCIECHUI
1.8 [IpeoOpa3zoBaHue BbIpaKEeHUI
1.9 KommuiekcHele uncna
2 YpaBHEHHsI U HEpABEHCTBA
2.1 [enble 1 1poOHO-pallOHAIbHBIE YPABHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHUs
24 [TokazarenabHble U JIOTapUPMUUECKHE YPABHEHUS
2.5 Ienbie U 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbple HEPaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna CucTeMBbI IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKH
31 OyHkuus, crnocoOsl 3ananus ¢GyHkuuu. 'paduk pyskuuu. B3aumuao oOparHble
' ¢yukuuu. YérHeie u HeuéTHble GyHKIMHU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymum QyHKmm.
39 [IpomexyTkn 3HaKonocTostHCTBAa. [IpOMEXYyTKH MOHOTOHHOCTH — (DYHKIIHH.
) MaxkcumymMbl 1 MHUHUMYMbI (QyHKIuU. Haubosbliiee W HauMeHbIIee 3Hau€HHUE
(GYHKIIMU HAa IPOMEKYTKE
33 Crenennas GyHKIMS C HATypaJbHBIM M IIEJBIM TOKaszareneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpadMK KOPHS /1-OU CTETICHH
34 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA M rpadUKH
3.5 [TokazaTenpHas u jorapudmudeckas QyHKIIUU, ©X CBOWCTBA U TPaPUKH




Touku paspeiBa. Acumnrtorsl rpaduxoB ¢yHkuuid. CBoiicTBa (QyHKUU,

36 HEIMPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN
3.8 Apudmerrnueckas u reomerpudeckas nporpeccuu. @opmyiia coKHbBIX TPOLEHTOB
4 Havana maremaTnueckoro anaiansa
4.1 [TpousBoanas pyHkiwu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX PYHKITUN
[IpumeHeHre TPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxxeHne HanOobIlIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MnTerpain
5 MHoOKecTBa U JJOTHKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 68310291949308261174446458885988728622825444149
Bnageney CegyxuHa TaTbAHa BUKTOpoBHA

OedcTevTened C 19.02.2026 no 19.02.2027



http://www.tcpdf.org

		2026-09-15T14:06:54+0500




