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2025-2026 yueOHBbI TO

[TosicHuTenpHas 3anucka
Pabouas nporpamma no npenmety «BepostHocTh u ctatucTukay ais 11 kinacca cocraBieHa Ha OCHOBE:
- OenepanbHON 00pa30BaTEILHOM MPOTPAMMEBI CpeHero oo1mero oopaszoanus ot 18.05.2023 Ne371
- OcHOBHOI1 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanuss MAOY UYepsumesckoit COLLL;
- Yuebnoro miana ¢ummana MAOY Yepsumesckoit COL «AxusipoBckast COLL», yrBepkaeHHoro npukazom aupekropa JXuinskoBoid H.A. ot
29.08.2025 roga Ne 142 -O/] u cornacoBannoro 29.08.2025 roaa Ha 3acenanuu Ynpasistomiero coeeta MAOY Yepsumeckoit COLL npoTokon
Nol2
- IIporpammsl Boctiutanusgs MAOY Yepsumenckoi COILLL.

PaGouas nmporpamma yuebHoro kypca «BeposiTHOCTh U cTaTHCTHKa» 6a30BOro ypoBHs A oOydaromuxcs 10 —11 kiaccoB paspaboTaHa Ha OCHOBE
®denepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa CPeIHEro 001ero oopa3oBaHusl, ¢ yu€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUIA,
MPEIbABISEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUI0, U TPAAUIIUNA pOCCUIICKOTO 00Opa3oBanus. Peanu3zaius nporpaMMel o0ecrieunBaeT OBIaICHNE
KJIFOUEBBIMH KOMITETEHIIUSIMH, COCTABJISIFOIIUMU OCHOBY JJISI CAaMOPA3BUTHS M HEMPEPHIBHOTO O0Pa30BaHUs, IEIOCTHOCTh OOLIEKYIHTYPHOTO,
JTUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTUS JTUYHOCTH O0YJAIOIIHUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebublil Kypc «BeposSTHOCTb U CTATUCTHKA» 0a30BOT0 YPOBHS SIBIISIETCS MPOJODKEHUEM U Pa3BUTHEM OJTHOMMEHHOIO y4eOHOro Kypca 6a30Boro
ypOBHSI OCHOBHOM 1mIKoJbl. Kypc mpeanasHaueH nis GOpMHpOBaHUS Y 00YyYaroIMIMXCS CTaTUCTUYECKOW KYJIbTYphl U MOHUMAaHHS POJIU TEOpUU
BEPOSTHOCTEH Kak MaTeMaTH4YecKOro WHCTPYMEHTa JUIs M3Y4eHHUs CIydyailHbIX COOBITHH, BEMMYMH M TpoieccoB. Ilpum u3ydeHuu Kypca
oOoramfaroTcsi MpeCTaBICHHs y4yallluXxcsi O METOJaX HMCCIEAOBAaHUS H3MEHYMBOI'O MHpA, Pa3BUBAETCS MOHMMAaHHME 3HAYMMOCTH M OOILIHOCTH
MaTEMaTHYECKUX METOJIOB ITO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copep:xaHue Kypca HalIpaBJIEHO Ha 3aKpEeIUICHUE 3HAHWM, MOTYYeHHbIX NPU U3YYEHUH Kypca OCHOBHOM IIKOJIBI M Ha Pa3BUTHE MPEACTABIECHUN O
CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS35X MEKIY HUMHU Ha BaKHBIX IPUMEpaxX, CIOXKEThI KOTOPBIX OYEPIIHYTHI U3 OKPYKAIOILIETO MUPA.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJIIMU B CTPYKType yueOHOro kypca «BeposTHOCTh M CTaTHCTHKa» CpelHEeH LIKOJIbI Ha 0a30BOM YPOBHE
BBIJICJIEHBI CIIEAYIOIINE OCHOBHBIE COIepKaTelIbHble TUHUM: «Ciy4yaiiHble COOBITHS U BEpOATHOCTHY, «CitydaiiHble BETUYMHBI M 3aKOH OOJIBIINX
quce.

BaxHyto yacTh Kypca 3aHUMaeT U3y4eHHe reOMETPUYECKOro U OMHOMHUAIBHOTO PACHpeeNICHH 1 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMH
— TOKa3aTEJIBHBIM U HOPMaJIbHBIM PACIPENCICHUSAMMU.



Conepxanue suHuM «CiyyaiiHble COOBITUS M BEPOSTHOCTM» CIIY>)KUT OCHOBOM i1 (pOPMHUPOBaHHUS IPEICTABICHUM O pacnpeaeaeHun
BEPOSITHOCTEH MEXIYy 3HAUYCHHSIMHU CIy4alHBIX BEUYMH, @ TAKXKE 3Ta JIMHUSA HEoO0XoAWMa Kak 0as3a Il M3Y4eHHUs 3aKOHA OOJBIINX YHCEN —
(GyHIaMEHTaJILHOTO 3aKOHA, IEHCTBYIOIIErO B IPUPOJIE U OOIIECTBE U UMEIOLIEr0 MaTeMaTu4ecKyro popmainzanuio. Cam 3aKOH OOJIBIINX YUCEN
MpeJUIaraeTcsi B 03HaKOMUTEIBHOM (hopMe ¢ MUHIUMAJIBHBIM HCIIOIB30BaHUEM MaTeMaTHYeCKOro hopMann3ma.

Tewmsbl, cBA3aHHBIE ¢ HENPEPHIBHBIMU CIIy4allHBIMM BEJIMYMHAMH, aKLIEHTUPYIOT BHUMAHME IIKOJBHMKOB HA ONMCAHMM M U3YYEHUU CIy4alHBIX
SBJICHUI C TIOMOIIbIO HETIPephIBHBIX (yHKIMNA. OCHOBHOE BHHUMAHHE YIENSETCS MMOKA3aTeIbHOMY U HOPMAJILHOMY paclpeAeieHUsM, P 3TOM
IPEIoaraeTcss 03HaKOMUTEIbHOE U3yUeHHEe MaTepraia 0e3 10Ka3aTelbCTB IPUMEHAEMBIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YUCHUC KypCa ((BGI)OSITHOCTL M CTAaTHUCTHKAa» Ha 0a30BOM YPOBHE OTBOAUTCAH 1 yac B HCACIIO B TCUCHUC KaXXI0I'o roJga O6y‘I€HI/I${, Bcero 34

y4eOHBIX 4aCOB.
COAEPXAHUE YYEBHOI'O KYPCA

11 KIIACC

YuncnoBble XapaKTEPUCTHKH CIYyYalHBIX BEIMYMH: MaTeMaTHYECKOE OXKHIaHWEe, JWUCIEPCUS W CTaHIApTHOE OTKIIOHEHHWe. [Ipumeps
MIPUMEHEHUS] MaTEMaTUYECKOT0 OXKUaHMsI, B TOM YHCJIE B 3a/ladyaxX U3 MMOBCEIHEBHOM XU3HU. MaTemMaTuueckoe oXugaHue OMHapHON ciaydailHoON
BEIMYMHBI. MaTeMaTH4ecKoe OXXHUIaHWE CYMMBI CIIydailHBIX BEIMYMH. MaTeMaTHUecKoe OXXHUIaHWE M JUCIEpPCHs T'€OMETPHUYECKOro u
OMHOMMAJIBHOTO paclpeieleHu .

3aKkoH OOJIBIIMX YHCEN U €r0 poJib B HayKe, IpUpoJie U oliiecTBe. BEIOOPOUHBIM METO HCClIeI0BaHU.

[TpumMepbl HeNpepbIBHBIX CIOy4alHbIX BeIMYMH. lIOHATHE O IUIOTHOCTH pachpeAeieHus. 3ajaud, MPHUBOIAIINE K HOPMAJIbHOMY
pacnpezenenuto. [ToHsTe 0 HOpMaTEHOM pacHpeIeICHUN.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOEHUS MPOTrpaMMbl yueOHOro npenMera «MaTeMaTHKa» XapaKTepUu3yOTCs:

I'paxnanckoe Bocnutanue:

C(OPMHPOBAHHOCTHIO TPAXKIAHCKONW MO3UIMK OOYYaIOMIerocss KakK AaKTHMBHOTO M OTBETCTBEHHOI'O WiIEHAa POCCUHUCKOro OOIIEeCTBa,
NPEJCTaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (PYHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYyp Tpa)kIaHCKOTo OOIIecTBa
(BBIOOpBI, OTIPOCHI U TIp.), YMEHHEM B3aHMO/JICIICTBOBATD C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUHU € MX (DYHKIUSAMU U HA3HAUECHUEM.



IIarproTnyeckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKOW TPAKJAHCKOH HICHTUYHOCTH, YBKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHMCKONH MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHMEM K JOCTH)KCHHMSM POCCHUHCKHX MAaTE€MaTMKOB M POCCUHCKOM MAaTeMaTHMYECKOM IIKOJbI, K HCIOJIB30BAHHUIO ITHX
JOCTHKEHHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHMEM JYXOBHBIX ILIEHHOCTEH PpOCCHICKOro Hapona; CHOPMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO TOBEACHUS,
CBSI3aHHOT'O C IPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN HAyKH M JEATENbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMBOTrO OYAYILIETO.

JcTeTH4ecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOIICHHEM K MHUDY, BKIIIOUYAs 3CTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pEIICHUH, pacCyKACHUH;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3jIu4HbIX BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPHUMEHATh MaTeMaTH4YeCcKue 3HAaHUS B MHTEpecax 370poBOro M OezomacHoro oOpas3a JKH3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO (340pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PETYNspHas (puznyecKas
aKTHUBHOCTH); (PU3NYECKOTI0 COBEPILICHCTBOBAHUS, IIPU 3aHATHUAX CIIOPTUBHO-03/10pPOBUTEIBHOMN J1€STETbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM LIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3iuuHbIM cdepam MpodeccnoHaTbHON esSTeNbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOMN U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpPILIATh OCO3HAHHBIN BBIOOp OyayIIel npodeccun U pean30BbIBaTh COOCTBEHHbBIE
KM3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO M €aMOOOpa30BaHUIO Ha IMPOTSHKEHUU BCEH JKHU3HM;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELIEHUH NIPAKTUYECKUX 3a71a4 MaTEMAaTUYECKON HAIIPaBIEHHOCTH.

JKOJIOrHYEeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKOM KYJIbTYphl, TOHUMaHUEM BIMSHHS COLUATBHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOIHOM
U COLMAIBHOM CpeJibl, 0CO3HAHHEM IJI00ATBHOIO XapaKTepa 3KOJOIMYECKHX MpobieM; OpHeHTaluel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUi
IUI pelleHus 3aJad B 00JacTH OKpYXarollled cpeibl, MIaHUPOBAHUS MOCTYINKOB M OIIEHKM HMX BO3MOXKHBIX TOCIEICTBUHA Ui OKpY’Karomien
CpeablL.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM NPaKTHUKH,
MOHMMaHHEM MaTEeMaTUYECKON HAyKH Kak c(epbl 4eJIOBEYECKOMN JesTeIbHOCTH, STAoB €€ pa3BUTHA M 3HAUUMOCTH ISl Pa3BUTHS [IMBUIU3AINH;
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKU M MaTEMaTHYECKOW KYJIBbTYpPOM KaK CPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBISATH IIPOCKTHYIO U
HCCIIEI0BATENBCKYIO JeATENbHOCTh MHANBUAYAJIbHO U B rpyme/



METANIPEJMETHBIE PE3YJIbTATBI

MeranpegMeTHble  pe3ysbTaThl OCBOEHHUS IporpamMmbl  ydyeOHoro nmpeamera «MareMaTHKa»  XapaKTepU3yHOTCS — OBJaJEHUEM
YHUBEPCAIIbHBIMU HO3HABAMENIbHBIMU OeUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, VHUBEPCATbHLIMU PecyNamUEHbIMU
oeticmeusmu.
1) Vuusepcanvuvie nosnasamenvnwvie Oeiicmsus, obecneuugaiom Gopmuposanue 0OA308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCA
(oceoenue Memooo8 NO3HAHUSA OKPYICAIOWE20 MUpa, HpUMeHeHue JO02UYECKUX, UCCIe008amenbCKux onepayuti, ymeHui pabomamv ¢
unghopmayueti).
Ba3oBblie Joruyeckue aeiicrBus:
®BBIIBJIATh M XAPAKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB, IOHATHI, OTHOLICHUHA MEXIy HOHATUSAMM,
(GbopMyIHpOBATH OIPENEICHUS TOHSATHIA; yCTAaHABJIMBATh CYIIECTBEHHBIM MPH3HAK KIACCH(HUKAIMKA, OCHOBAHUS IJs OOOOLICHHUS W
CpaBHEHHUs, KpUTEPUN ITPOBOAUMOI0 aHAJIN3a;

® BOCIIPUHUMATh, (JOPMYJIUPOBATh U NMPeoOpa3oBbIBATh CYXACHUS: YTBEPAUTENbHbIE U OTPULIATENIbHbIE, €AMHUYHbIE, YACTHbIE U OOIIHE;
YCIIOBHBIE;

® BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTHBOpeuMss B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX;
IpeaaraTb KpUTEPUU AJIs BBISIBICHHS 3aKOHOMEPHOCTEHN M IPOTUBOPEUNI;

® J1eJ1aTh BBIBOJIbI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSATEIBHO JIOKA3aTEeIbCTBA MAaTEMaTHUECKUX YTBEP)KIECHUHU (MpsSMbIEe U OT MPOTUBHOIO), BBICTpaUBaTh apryMEHTAIHIO,
MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BBIBOIBL;

e BEIOMpATh Coco0 perieHus: yueOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BapHAaHTOB PEILLEHUs, BBIOUpATh Haubosee MoAXOoIAIINi ¢ yuéToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® ICTI0JIb30BATh BOMPOCHI KaK HCCIENI0BATEIbCKUI HHCTPYMEHT IO3HAHMS; (OPMYIUpPOBATH BOIPOCH, (UKCHUPYIOIIHME HPOTHBOpEUHE,

npobieMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3HUIINIO0, MHEHHE;

® [IPOBOJIUTH CaMOCTOSATEIbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEeOBAaHWE IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro

00BEKTa, SIBJICHUS, NIPOLIECCA, BHISBICHUIO 3aBUCUMOCTEH MEX 1y 00BEKTaMH, SIBJICHUSMH, ITPOLIECCAMHU;

® CaMOCTOSTENILHO (OPMYJIHPOBATh OOOOIIECHHUS M BBIBOJBI 1O pe3yibTaTaM IPOBEAEHHOTO HAONIOJEHUS, UCCIEIOBaHMS, OLECHHBATH

JOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000ILICHUI;
® [IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOLECCA, & TAKXKE BBIABUIATH MIPEAIIOJIOKEHHS O €70 PA3BUTHH B HOBBIX YCIIOBHUSX.



Paborta ¢ unopmanmeii:

® BBISIBJIATH 1€(DUIUTHI MH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC U JUISl pEeILIeHHs 3a/1a4H;

e BEIOMpPaTh MHPOPMALMIO U3 MCTOYHHKOB Pa3IMYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBAaTh M MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

® CTPYKTYPHUPOBATh MH(POPMALUIO, IPEICTABIIATE €€ B PA3IMYHBIX (OPMAX, UIUTIOCTPUPOBATH rpaduyecky;

® OIIEHUBATh HAAEKHOCTh MH(OPMAIIMH 10 CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuugepcanvhvlie KOMMYHUKAMUGHbIE Oelicmausi, 06ecneyusarom cqhopmupo8anHoCmy COYUATbHBIX HABLIKOE 00YUAIOUUXCSL.

O0menue:

® BOCIIPUHUMATh U (POPMYyJIUpPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIIOBUSIMH U LEJISIMU OOLIEHHUS; SICHO, TOYHO, PAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHUSl B YCTHBIX M NHCbMEHHBIX TEKCTaX, J1aBaTh IOSICHEHMs 10 XOJY pEIIEHHUs 3aJaud, KOMMEHTHUPOBATH IOJIyYEHHBIH
pe3yJIbTarT;

®B X0J€¢ OOCYXIEHHS 3a/aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MpOOJEeMbI, peIaeMol 3ajadd, BBICKA3bIBATh WJIEH,
HalleJICHHbIE Ha MOMCK PEIIEHUs; COMOCTABIATh CBOU CYXIECHUS C CYXKIEHUSIMH JAPYrHX YYaCTHUKOB JHMAaJora, 0OHapyXHUBaTh pa3jinuue
U CXOJICTBO MO3MLIMHI; B KOPPEKTHOU (hopme (popMyTHpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

® [IPE/ICTABIIATh PE3yJIbTaThl PEIIEHUS 3a4a4H, IKCIIEPUMEHTA, UCCIIEI0BaHMs, IPOEKTA; CAMOCTOSITEIBHO BEIOMpPATh (hopMaT BHICTYIICHUS C
y4€TOM 3a/1a4 MPe3eHTALUN U 0COOEHHOCTEH ay TUTOPUH.

CoTpyannuecTBo:

® [IOHMMaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYaJIbHOW pabOThI MpHU pEHIeHWH Y4eOHBIX 3a/a4; NPUHUMAThH IEJb
COBMECTHOH J€SATENIbHOCTH, TJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pactipeesiTh BUIbI paboT, J0roBapuBaThCs, 00CYKIaTh
MIPOIIECC U Pe3ybTaT padOThI; 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

® y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXkaeHHS, OOMEH MHEHHH, «MO3rOBbI€ IITYpPMbI» U HHbIE); BBIMNOJIHATH CBOK YacTb
paboThl U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTMMH WICHAMU KOMAaH/Ibl; OLIEHMUBATh Ka4yeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO
KpUTEPHsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuegnsie oelicmsus, 06ecneuusarm Gopmuposanue cCMulClo8bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTIUL.

Camoopranuszaums:

COCTABIIATh IUIaH, AJITOPUTM pelIeHHs 33Ja4yH, BBHIOMpATh CIOCOO peleHUs ¢ Y4ETOM HUMEIOIUXCS PECypCcOB M COOCTBEHHBIX

BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH BApUAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAILIHH.



CaMOKOHTPOJIb:
® BJIaJICTh HAaBBIKAMU MTO3HABATEIBHON peIeKCUN KaK OCO3HAHMS COBEPILIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB;

BJIaJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoLeccCa 1 pe3yJibTaTa pCICHUA MaTeMaTHYECKOU 3aJa4u,
¢ [IPCABUACTE TPYAHOCTHU, KOTOPBHIC MOTI'YT BO3HHKHYTH IPpH PCUHICHHUH 3aJla4d, BHOCUTH KOPPCKTHBBI B ACATCIIbHOCTL HAa OCHOBC HOBBIX

O6CTO$IT€J'IBCTB, JaHHBIX, HaﬁHCHHBIX OH_II/I6OK, BBIABJICHHBIX pr,Z[HOCTeI‘/'I;
® OLICHUBATb COOTBCTCTBUC PpEC3yJibTaTa LOECIM MW YCIOBHAM, O0BACHATD IMPUYHHBI AOOCTHXXCHUA MM HCAOCTHIKCHUA PC3YJIbTAaTOB

NeSITeIbHOCTH, HAaXOUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI 11 KJIACC

CpaBHUBAThH BEPOSATHOCTU 3HAYCHUH CITy4ailHOW BEJIMYMHBI 110 PACIPEICTICHUIO UITU C TIOMOIIBIO TUarpaMM.

OnepupoBarh MOHATUEM MAaTEMAaTUYECKOIO OKHMJIAHMS; MPUBOJUTH MPUMEPHI, KAK MPUMEHSIETCS MaTeMaTHYEeCKOEe OXKHUAAHUE CIydyailHOU
BEJIMYMHBI HAXOJAUTH MAaTEMaTHUYECKOE OXKHUAHUE TIO IAHHOMY pacIpeIeIICHHIO.

NwmeTs npencrasiieHne o 3aK0HE OOJIBIINX YHUCE.

Nwmets npenctaBieHne 0 HOPMAIbHOM PaclpeieCHUH.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 Marematuueckoe 0>XKMIaHUe CIIy4aliHOU 4 bu6nmoreka LIOK
BEJTMYHHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE Bbu6moreka [JOK
2 .. 4 1
CITy4ailHOW BETMYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuoreka [IOK
1
3 3aiot Gompuix wicer 3 https://m.edsoo.ru/5fbc5dcl
4 HernpepsIBHBIE ClTy4aliHbIE BEJIMUYHUHBI 9 bubmuoreka [IOK
(pacnipeneneHust) https://m.edsoo.ru/5fbc5dcl
bubmmoteka IIOK
H 2 1
> OPMAIIPHOE PacipeACICHI: https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpeHue, 06001IeHUE U 19 1 bu6nmorexa LIOK
cUCTEeMaTH3aIus 3HAHU https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 34 1 3

[NPOT'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHOYPOYHOE IINTAHUPOBAHUE 11 KJIACC

KonmuectBo yacoB

aTta DIIEKTPOHHBIE IU(PPOBBIE
Nen/m  Tema ypoka Beero Kontposbnsie [Ipaktuueckue iyq euns | oOpa 3(1))13 ar CJILHLIIJI qu) ecypehI
paboThI paboThI
L puenenin varevammaecroro o 1 Bu6morera LIOK
https://m.edso0.ru/430d330a
(cTpaxoBaHue, JoTEpEs)
2 MaremaTuuecKoe 0)KUIAHUE CYMMBI 1 bu6nunorexa LIOK
CITy4aiiHBIX BETHYUH https://m.edsoo.ru/a573a292
3 MareMaTH4ecKoe OKHIaHNE 1 bubnunoreka LIOK
OMHOMMAJIBHOI'O pacIpeIeIeHUs https://m.edsoo.ru/07a5e861
4 Marematnueckoe OKHUIaHue 1 bu6nunorexa LIOK
IEOMETPUYCCKOT0 pacIpeeICHuit https://m.edsoo.ru/32bc29bf
5 Jucniepcus cilydaiiHON BEJIMYUHBI 1 bubmorexa HOK
https://m.edsoo.ru/ea27084d
6 CranmapTHOE OTKIIOHEHUE CITYyJaitHOM 1 bubmuoreka [IOK
BEJINYMHBI https://m.edsoo.ru/0Oadefe9e
v Jlucniepcuu OMHOMHUAIBHOTO U 1 bubmuoreka [IOK
TeOMETPUYECKOTO paclpeIe/ICHu https://m.edsoo.ru/20de2fc2
e el P 1 Bumorra LOK
e https://m.edso00.ru/17b0e769
CTaHJAPTHOE OTKJIOHCHHE
9 3aKoH OOJBITUX YHCET 1 bubnuotexa [JOK
https://m.edsoo.ru/bcc67f76
10 Br100opouHbIit METO UCCIIEIOBaHUN 1 bubmuorexa [IOK
https://m.edsoo.ru/bf78aad6
o |pomee o e | 1 Bumorera LOK
B https://m.edsoo.ru/4b5a495e
OOJIBIINX YHCET
12 HenpepsiBHas city4aiiHas BeIU4MHA. 1 bubmuotexa [JOK
DYHKIUS IIOTHOCTH BEPOSITHOCTH https://m.edsoo.ru/a53cd884



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884

PaBHOMEpHOE pacnpeienieHe u ero

13 cBorcTBa. OYHKIMSA NIOTHOCTH bubmaorexa LIOK
' https://m.edsoo.ru/94ddc34a
PABHOMEPHOTO pACIIPECICHUS
14 [TonsiTue 0 HOpMaIBLHOM pacnpeaeICHUU U bubmuorexa [{OK
ero cBoiicTaa https://m.edsoo.ru/cf23b369
15 @yHKIUA INIOTHOCTA BEPOSTHOCTH Bu6mumoteka [JOK
HOPMAJILHOTO PACIIPeaCIICHIUS https://m.edsoo.ru/6¢cld11a6
I e o G Bumorra 0K
. " https://m.edsoo.ru/7e379f8f
Pacnipenenenus ciny4yailHbIX BEJIMYMH
17 [ToBTOpenue. OnucarenbHas CTAaTUCTHKA Bbu6moteka [JOK
https://m.edso0.ru/9f5b423d
18 [ToBTOpenue. Urenue nadpopmaiuu B bubnnorexa [JOK
TabIMIaX, BEIYUCIIEHUS B TAOIUIIaX https://m.edsoo.ru/b1c2712¢
19 [ToBTOpenue. Yrenne nHpopmaum 13 bubmmnoreka HOK
JIMarpaMM, BBIYMCIICHUS 110 TUarpaMMaM https://m.eds00.ru/97c19f59
20 Drewenmapuc covumn, Cromie BuGmrorexa LIOK
' https://m.edsoo.ru/1f1f9ad9
COOBITHS
21 IToBTOpenue. BeposTHOCTB bubmuoreka [IOK
PaBHOBO3MOXHBIX COOBITHI https://m.edsoo0.ru/72953f4c
22 IToBTOpenue. BeruuciaeHnue BEpOSITHOCTH bubmuorexa [IOK
CoOBITHI https://m.edsoo.ru/b699adOc
23 [ToBTOpenue. YcnoBHas BEPOSTHOCTh bu6muoreka [JOK
https://m.edsoo.ru/3fcbacf9
o4 IToBTOpenue. BeposTHOCTH COOBITHIA B bubmuoreka [IOK
UCHbITaHusIX bepHymm https://m.edsoo.ru/538fd7cf
[ToBTrOpenue. Berunciaenne BeposITHOCTEN
o5 COOBITHI C IPUMEHEHUEM POPMYT U bubnmoreka [JOK

rpaguIecKux METOI0B (KOOpIMHATHAS
npsimast)

https://m.edso0.ru/272910f5



https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

[ToBTOpeHue. Beruncnenue BeposiTHOCTEN

26 COOBITHI ¢ pUMEHEHUEM (popMyI 1 1 bubmorexa LOK
https://m.edsoo.ru/dc9ad6ca
rpaguIecKux METOIOB (JAePEBbH)
[ToBTOpeHue. Beruncnenue BeposiTHOCTEN
7 COOBITHI C IPUMEHEHUEM POPMYT U 1 bubmmoreka [JOK
rpaduUecKux METO0B (IuarpaMmma https://m.edso0.ru/5964f277
Diinepa)
28 [ToBTOpeHue. Boruncnenus u pernieHue 1 Bu6mmoreka [JOK
3aJa4 C MOMOIIBIO rpadoB https://m.edsoo.ru/e71debed
29 HroroBast koHTpoIbHAs paboTa 1 bubnnoreka [JOK
https://m.edso0.ru/00b2efh3
30 IToBTOpenue. CirydaliHble BETMYUHbI 1 bubnuoreka [IOK
https://m.edsoo.ru/1cc2df8f
31 [ToBTOpenue. Pacnipenenenue ciydaitHon 1 bubmmnoreka HOK
BEITMYHMHBI https://m.edsoo.ru/aeal298c
https://m.edsoo.ru/640a8ebf
33 IToBTropenue. O60061IeHNE 1 bubmuoreka [IOK
https://m.edso0.ru/0fd6d597
. bubmuoreka [IOK
34 [ToBropenue. CucremaTuzanus 3HaHUN 1 https://m.eds00.ru/5006273¢
OBIIEE KOJIMYECTBO YACOB I10 34
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
11 KJTACC

Kox . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30oBaTe/1bLHON NPOrpaMMBbl Cpe/IHero oouero
NPOBepPsIeMOro
poBep o0pa3oBaHus
pe3yJibTaTa
) Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHHBATh BEPOSTHOCTH 3HAYCHUH CIy4allHOW BETMYUHBI 10 PACTIPEACTICHUIO WIIH C TIOMOUIBIO THArpaMM
5 5 OnepupoBaTh MOHATHEM MaTeMaTHUYECKOTO OXKHUIAHMS, IPUBOAUTH IPUMEPHl TOr0, Kak MPUMEHSETCS MaTeMaTH4ecKoe
OKUJIaHUE CITyYaliHOW BETMYMHBI, HAXOAUTh MAaTEMaTHYECKOE OXKHIaHUE IO TAHHOMY PacipeesICHHIO
5.3 HmeTs npescTaBiieHne 0 3aKOHE OOJIBbIINX YHCEN

5.4 HMeTs npencTaBiaeHue 0 HOPMAJIBHOM pacIpeiesIeHUN




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA 11 KJIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHUKA

UucnoBble XapaKTEPUCTUKU CIIyYailHbIX BEJIMUMH: MATEMATUYECKOE 0KMIAHUE, AUCIIEPCHS U CTaHIapTHOE OTKJIOHEeHue. [Ipumepbl
MPUMEHEHUSI MAaTEMaTUYECKOr0 OXKMIAHWsA, B TOM 4YHCJIE B 3aJadax M3 IMOBCEIHEBHOM >XM3HH. MaTemMaTHdyeckoe OXUIaHUe
OuHapHON crmy4yailHOW BenWYMHBL. MaTemaThyeckoe OXUAAHME CYMMbBl CIy4YailHBIX BeIMYMH. MaTeMaTHuecKoe OKUIaHUe U

JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMUAIILHOTO paclpeesieHui
3aKoH OOJBIINX YHCET M €r0 POJIb B HAYKE, IPUPO/Ie U obmiecTBe. BEIOOPOUYHBIN METO T MCCIICAOBAHUN

[Ipumepsl HENpepbIBHBIX Cly4alHbIX BeMWYMH. [IoHATHE O MJIOTHOCTH pacnpeaeneHus. 3ajadu, NPUBOAAIINE K HOPMaIbHOMY

pacnpeaciIiCHULO. IlonsTue o HOPMAJIBHOM paCIpeaACIICHUN



MMPOBEPSAEMBIE HA EI'D IIO MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OGPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaAMMBbI
cpeaHero o01ero oo0pa3zoBaHus

Brnagenne meTomamMu J10Ka3aTeiabCTB, AIrOPUTMaMHU pelIeHUs 3a4ad; yMeHHe (OpMYyJIHMpOBAaTh U ONEPUPOBATH
HNOHATUSIMM: OIIpENETIeHUE, aKCHuoMa, TEOpEMa, CJEICTBHE, CBOMCTBO, NpPHU3HAK, J0KA3aTEbCTBO, PAaBHOCHJIbHBIE
(bOpMyIMPOBKH; IPUMEHATh UX; YMEHHE (OPMYIMPOBATH 0OpaTHOE M MPOTUBOMOIOKHOE YTBEP)KICHHUE, IPUBOAUTH
OpUMEpbl ¥ KOHTPIPUMEPHI, HCHOJIb30BaTh METOJ MATEeMAaTH4YECKON WHAYKLMM; HPOBOJAUTH JlOKa3aTeJIbHbIE
paccyXIeHUs IpH PpEeIIeHUH 33a1ad, OLEHMBATH JOIMYECKYIO IPaBHJIBHOCTh PACCYKACHUH; yMEHHE OIEepUpPOBATH
MOHSTUSAMM: MHOYKECTBO, IIOJMHOYKECTBO, OIEpallMiiM HaJ MHOXKECTBAMH; YMEHHME HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN amnmapaT JUIsl OMMCAHUs PEaJbHBIX MPOLIECCOB U SIBJICHUNM M MPH PELIEHUU 3a/ady, B TOM YHUCIE U3
OpYruX Y4eOHBIX IMpEeAMETOB; YMEHHE OIEepUpOBaTh MOHATUSAMU: rpad, CBA3HBIM Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OINHUCHIBaTh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCIOJB30BaTh Ipadbl MpH pELICHUH
3a1a4

YMeHue onepupoBaTh NOHATHUSIMU: HATYPaJIbHOE YHCIIO, LENOE YHUCIO, CTENEHb C LENbIM I10Ka3aTelieM, KOPEHb
HATypaJbHOMN CTENECHH, CTETICHb C pallMOHATBHBIM MTOKa3aTelieM, CTENEHb C ACHCTBUTEIBHBIM MTOKa3aTesieM, JIorapudm
4yucia, CHHYC, KOCHHYC W TaHI€HC IIPOMU3BOJIBHOTO YHCIA, OCTATOK MO MOJYJI, PpaldOHAIBHOE YHCIIO,
MppalMOHAIIBHOE YHCJIO, MHOXECTBAa HATYpaJbHbBIX, IEJIBIX, PAlHMOHAIBHBIX, ICHUCTBUTEIIBHBIX YHCEN; YMEHHE
WCIIOJIH30BaTh TMPU3HAKUA JETUMOCTH, HAUMEHBINUN OOIMIA NENTUTENh W HaWMEHbIIEee OO0INee KpaTHOE, aJTOPUTM
EBknupa mnpu pelieHuu 3a1ay; 3HAKOMCTBO C PA3jMYHBIMU TO3ULMOHHBIMU CHCTEMAaMHM CUYUCIIEHHUS; YMEHHE
BBITIOJTHATH BBIYUCIICHNE 3HAYSHUH U MPeoO0pa3oBaHUs BBHIPAKEHUN CO CTEMEHSIMH U Jorapudmamu, mpeodpa3zoBaHUs
IpOOHO-PAMOHANBHBIX BBIPAXKCHH, YMEHHE OINEPUpPOBATh MOHATHUSMH: TOCIEIO0BATEIILHOCTD, apu(MeTHIeCcKas
Mporpeccusi, TeoMeTprudecKasl mporpeccusi, 0eCKOHEYHO yObIBaroIas TeoMeTpruYecKasl IPOrpeccus; yMEHHE 3a/1aBaTh
MOCIIEIOBATEIPHOCTH, B TOM YHCIE C TOMOIIBI0 PEKYPPEHTHBIX (GOPMYJT; yMEHHE OIEpPUPOBATH MOHITHIMH:
KOMIUIEKCHOE YHCII0, CONPsKEHHBIE KOMIUIEKCHBIE YHCiIa, MOAY/Ib U apryMEHT KOMIUIEKCHOTO 4ucia, Gpopma 3amucu
KOMIUIEKCHBIX ~ 4Yucen (FeoMeTpuueckas, TpPUTOHOMETpHYecKass M anreOpanueckas); yMeTb MPOU3BOAMTH




apudmeTuyecKrue NeHCTBUS ¢ KOMIUIEKCHBIMU YHCJIAMU; MPUBOJIUTH IMPUMEPHI UCIIOJIb30BAHUS KOMILIEKCHBIX YHCEIT;
OTepUPOBATH MOHATUAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPUILIbI, TEOMETPUUECKUI CMBICI ONpPEAeTUTENs

YMeHue  onepupoBaTh  MOHATUSIMHU:  pallMOHAJbHBIC,  HppallMOHANIbHBIE,  [OKa3aTelbHbIE,  CTEICHHBIE,
norapudMuuecKre, TPUTOHOMETPHUSCKHUE YPABHCHHSI U HEPABCHCTBA, MX CHUCTEMBI, YMEHUE ONIEPUPOBATH OHITUSIMH:
TOXKJIECTBO, TOXKICCTBEHHOE NpeoOpa3oBaHue, YpaBHCHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHUH H HEPaBEHCTB,
PaBHOCUJIILHOCTh YPaBHEHU, HEPABEHCTB U CUCTEM; YMEHHE pelIaTh YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIIBIO
pa3MyYHBIX NPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMbl C IapaMeTpoM; HIPHUMEHSATb YpaBHEHWS,
HEPABEHCTBA, MX CHCTEMBI Ul PEIICHUS MaTeMaTHYeCKUX 3a7ayd M 3aJla4 U3 Pa3IMYHBIX 00JacTeil HAyKH U peatbHON
KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIHSA, YETHOCTh (YHKIWH, MEPUOIUYHOCTh (PYHKUIWH, OTPAaHUYEHHOCTH
(GyHKLMH, MOHOTOHHOCTb (YHKLHH, HKCTpeMyM (YyHKIUM, HauOojblllee U HaUMEHblIee 3HaueHUs (YHKIMU Ha
IPOMEXYTKe, HempepblBHAs (YHKIMSA, aCUMITOTHI rpaduka (yHKLUMH, TepBas MU BTOpas NMPOU3BOAHAS (DYHKIIMH,
reoMeTpruYecKuil U (U3NUECKU CMBICI MPOU3BOIHOM, MEepBOOOpa3Hasi, ONpeeEHHBI UHTErpal, YMEHUE HaXOAUTh
aCUMIITOTHI Tpaduka (yHKIMU; YMEHUE BBIUUCIATH NPOU3BOAHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKIMI, HAXOIUTh YpaBHEHUE KacaTelbHON K rpaduky (QyHKIMH; YMEHUE HaXOAWUTh MPOU3BOJHBIE 3JIE€MEHTAPHBIX
(GyHKIMI; yMEHHE UCIOIb30BaTh MPOU3BOJIHYIO Ul UCCIIEIOBaHUS (QYHKIMH, HAXOAUTh HAaMOOJIbIINE U HAUMEHbIINE
3HaueHus: (YHKUUH; CTPOUTH IpapUKd MHOTOUYIEHOB C HCIOJB30BaHHMEM ammapaTa MaTeMaTHYeCKOro aHaJN3a;
IIPUMEHATHh NPOU3BOJHYIO Ul HAXOXKACHUS HAWIydllero peuieHus B IPHUKIAJHBIX, B TOM YHCIE COLUAJIBHO-
HKOHOMHMUYECKUX U (PU3MUYECKUX 3a/lauyax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTYp C MOMOIIBIO MHTErpana; MPUBOIUTH
IpUMEpPbl MAaTEMAaTHYECKOTO MOJICTMPOBAHHUS C IIOMOUIBIO U hepeHINaTbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: Tpaduk QyHKUIKHU, oOpaTHas QYyHKIMS, KOMIIO3ULIUS (QYHKIUHN, TMHEHHAS QYHKIIHS,
KBaJpaTUyHasi (QYHKIMs, pallMoHaNbHas (QYHKIUS, cTeneHHas (QyHKUHUs, TPUTOHOMETpUYeckre (DyHKIUMU, 0OpaTHBIE
TpUTrOHOMETpHUecKue PyHKINH, TOKa3aTeNbHas U Jorapupmuyeckas QyHKIUU; yMEHHUE CTPOUTh TpadUKU N3YUEHHBIX
(GyHKLUH, BBIMONHATH Mpeodpa3oBaHus rpadukoB (YHKUIUH, MCHOIB30BAaTh I'padUKU IS W3YYEHHUS IMPOLECCOB U
3aBHCUMOCTEH, MpHU pElIeHUH 3a7ady M3 JPYIHX Y4eOHBIX MPEeIMETOBH 3a/ad W3 PETbHOM KHU3HH; BBIpaXaTb
dopMynaMu 3aBUCHMOCTH MEXIy BEJIWYMHAMHU; HCIIOJIB30BaTh CBOMCTBA M Tpadukd (GYHKUMNA 7S pelieHHs
yYpaBHEHMIA, HEPABEHCTB M 3a/la4 C MapaMeTpaMu; M300pakaTb HAa KOOPAMHATHON IIOCKOCTH MHOXECTBA PEIICHUI
YPaBHEHMI, HEPABEHCTB U X CUCTEM




VYMeHue pemaTb TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA MIPOLEHTHI, A0JIM U YacTH, Ha JABUXKEHHE, paldoTy,
CTOMMOCTh TOBApOB W YCIYyT, HAJOTH, 3aJaud M3 00JacTH YNpPaBICHUS JIMYHBIMM U CEMEHHbIMM (PMHAHCAMHU);
COCTABJIATh BBIPAXKEHHUS, YPABHEHMs, HEPABEHCTBA M UX CHCTEMBbI 10 YCIOBMIO 33JayH, MCCIEIOBATh IOJy4€HHOE
pellleHHe M OLEHMBATh IPABIONOAOOHOCTh PE3yJIbTATOB; YMEHHUE MOJEIMPOBATh pPEalbHbIE CUTYyallUH Ha S3bIKE
MaTEMaTUKH; COCTaBIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HX CHCTEMBI IO YCIIOBUIO 3a/layd, HCCIEA0BaTh
IIOCTPOEHHBIE MOJIEIIN C UCIOJIb30BAaHUEM allllapara ainredpbl, HHTEPIPETUPOBATH OJYUEHHBIN pe3ybTaT

YMeHue omnepupoBarh MOHATHSAMHU: CpelHee apu(pMETHUecKoe, MeAuaHa, HauOoJbllee M HaUMEHbIIEe 3HAYCHHS,
pa3Max, JUCHEepCcHs, CTaHAapTHOE OTKJIOHEHHE YHWCIOBOrO Habopa; yMEHUE U3BIEKaTh, HWHTEPIPETHPOBATH
uH(pOpMaLMIO, TPEJICTaBICHHYI0 B TaOmuIax, Ha JAMarpaMmax, rpadukax, OTpPa)Karollyl0 CBOICTBa pealbHbBIX
MIPOIIECCOB W SIBJIICHUH; TIPEICTABIATh HH(DOPMAIMIO ¢ MTOMOIIBIO0 TAOJUI] U TUArPaMM; HUCCIICIOBATh CTATHCTUYCCKHC
JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TIpaMuecKuX METOIOB MU ICKTPOHHBIX CPEJICTB; rpaMuecKu HCCIIeT0BAThH
COBMECTHBIC HAOIIOJCHHS C TTIOMOIIBIO JHATPAMM PACCEHBAHMSI U JTMHCHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMH: CIyYalHBIH ONBIT U CIy4alHOE COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS;
YMEHHUE BBIYHCIATH BEPOSITHOCTh C HCIOJIb30BAHHMEM TIpaUUECKHMX METOAOB; MPUMEHSATh (POPMYJIBI CIOXKEHHUS U
YMHOXEHHUSI BEPOATHOCTEH, (Qopmynay MOIHOW BeposiTHOCTH, (Gopmyny bepHymin, komOuHaTOpHBIE (aKTBl U
(GopMyJibl; OLIEHWBATh BEPOSITHOCTU pEAJIbHbIX COOBITHI; yMEHHE ONEepHUpOBaTh MOHATUSMHU: ClydyaiiHas BEIMYMHA,
pacrpesielieHue BEpOATHOCTEH, MaTeMaTHYeCKOE OKUAAHUE, OUCIEPCHUS M CTaHIAapTHOE OTKIOHEHHE CIydalHOU
BEJIMYMHBI, QYHKIUU pacHpeeleHNs U TUIOTHOCTH PaBHOMEPHOTO, [T0Ka3aTeIbHOT0 U HOPMAJIBHOTO pacHpeeIeHUM;
YMEHME HCIIOIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpEIeICHUI I PELIEHUs 3a]1a4; 3HAKOMCTBO C IOHSTHUAMM: 3aKOH
OOJIBIINX YHCEN, METO/IbI BHIOOPOYHBIX MCCIIEJOBAHUH; YMEHUE MPUBOJUTH MPUMEPHI MPOSIBIECHUS 3aKOHA OOJIBIIMX
YHCeN B MPUPOJIHBIX M OOIECTBEHHBIX SIBICHUSAX; YMEHUE ONEPUPOBATH MOHATUSAMH: COUYETaHHUE, IEPECTaHOBKA, YUCIIO
COYeTaHUil, YNCII0 MepecTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI U PaCcCyKIACHUS JUIs
peleHuss 3ajad; OLIEHUBATh BEPOATHOCTH PEAJBHBIX COOBITUH; COCTaBISITH BEPOSITHOCTHYIO MOJEIb H
UHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTar

YMeHHEe oNeprupoBaTh MOHATUAMU: TOUKA, IIPsIMAas, IIJIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMUYMHA YIJIa, INIOCKUMI
yroj, IBYIPAaHHBIA yroJi, TPEXTPAHHBIM YIOJj, CKPEIIMBAIOIIUECS IPSMBIC, M1APALUICIBbHOCTh U MEPIECHIUKYISAPHOCTD
IPSMBIX M IUIOCKOCTEW, Yrojl MEKIy IPSIMBIMH, YrOJI MEXAY NPAMOU M IUIOCKOCTBIO, YIOJ MEKIy IIOCKOCTSIMM,
pacCTOsIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHM, PACCTOSHHUE MEXKAY IIJIOCKOCTAMHU; YMEHHE




HCIIOJIB30BAaTh IIpHU PCIICHHH 3aJdad HU3Yy4YCHHBIC (baKTBI U TCOPEMBI IUIAaHUMCTPHUHU, YMCHHEC OLCHHBATHL Pa3sMEPbI
00BEKTOB OKpYyXaromero Mmupa, CTpouTb MaT€MaTUICCKHUE MOJCIIN C IIOMOIIBIO I'€COMETPUUICCKUX MOHATUH U BCJIMYHH,
pe€uiaTh CBA3aHHBIC C HUMH IMPAKTUYCCKHUE 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYpHI, 00bEM (DUTYPBI, MHOTOTPAaHHUK, MPABUJIBHBI MHOTOTPAHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapajienenunes, npumMa, nupaMmuaa, Gurypa u moBepXHOCTh BPALICHUS, LAIHHID,
KOHYC, 1ap, cdepa, miomans chepsl, IIOMIaas TOBEPXHOCTH MUPAMH/BI, IPU3MBI, KOHYCa, IWIMHAPA, 00bEM KyOa,
IPSMOYTOJIBHOTO NapauleenuIea, TMPaMU/Ibl, TIPU3MbI, IMITHH]PA, KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHYCa U IWJINHJPA, apajielIbHbIe OCH MM OCHOBAHUIO, CEYEHHE I1apa, IUIOCKOCTb, Kacarmascs chepsl, IIIHHIPA,
KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOTpaHHHKA, N300paaTh MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTU BPALICHUS,
UX CEYCHHS, B TOM YHCIIEC C MIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB; YMEHHE IPUMEHSTH CBOWCTBA T€OMETPHUECKUX (UTYP,
CaMOCTOSITENIEHO (POPMYJIMPOBATH OIPENEICHUSI U3ydaeMbIX (PUTYyp, BBIIBHTaTh THIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reoMeTpruuecKux (uryp, OOOCHOBBIBATHHIIM ONPOBEPraTh HX; YMEHHE NPOBOIUTH KiaccH(UKauio ¢GUryp o
pa3IMYHBIM MPU3HAKAM, BHITIOIHATH HEOOXOIUMBIE JTOTIOIHUTEILHBIE TIOCTPOCHUS
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YMeHue onepupoBaTh NOHATUAMU: JBUKEHHUE B IPOCTPAHCTBE, apaJIEIbHbII IEPEHOC, CAMMETPUS HA IUIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT, IIpeodpazoBaHue Mo00us, mo100HbIe (PUTyphl; YMEHUE paclo3HaBaTh PaBHBIE U MOJI0OHbBIE
q)HprBI, B TOM YHMCJIC B IIPHUPOAC, HCKYCCTBC, apXHUTCKTYPEC; UCIIOJIB30BATh TCOMCTPUUICCKUEC OTHOMICHWA NP PCIICHUN
3a/1a4; HaXOJUTh TI'€OMETPUYECKHE BEIWYMHBI (JJIMHA, yrojl, IUIOU[aab, O0BbEM) MpHU PEIIEHUH 3anad U3 JAPYrux
y‘~IG6HBIX npeaAMETOB U U3 peanLHoﬁ JKU3HU,; YMCHHUEC BBIYHUCIATE TCOMCTPHICCKUC BCIIMYNHBI (I[J'II/IHa, yroJ, mjiomazib,
00BEM, IJIONIAL MOBEPXHOCTH), HCIIONB3YsI U3yUeHHBbIE (OPMYJIBI U METOJIbl, B TOM YMCJE: IUIOMAAb TOBEPXHOCTH
OUpPaMUbl, TPU3MBI, KOHYCa, IMIMHApA, IUIOMaAb cdepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO Mapasuiesenunena,
IUpPaMU/Ibl, TPU3MBI, WIMHAPA, KOHYCa, [1apa; YMEHHE HaX0IUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (DUTYD
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VYmenne OIICPHUPOBATH MOHATHUAMU: MPAMOYIOJIbHad CUCTEMA KOOPAHWHAT, BEKTOP, KOOPAWHATBI TOYKH, KOOPJAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOW3BEJCHHE BEKTOpPa HA YHCIO, pa3JIOXKEHHE BEKTOpa MO 0a3ucy, CKalIsIpHOE
NPOM3BEJICHNUE, BEKTOPHOE IMPOU3BEICHHE, YIroJ MEXKIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIN METO/ JUTS PEIICHHUS TEOMETPHUCCKUX 3a/1a4 U 3a/1a4 JPYTUX Y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaATh MOAXOASIIMN METON JAJsl pelIeHUs 3ajaud; MOHMMaHUE 3HAYUMOCTH MAaTeMaTUKH B HM3yYEHUH
MPUPOIHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBJICHMI; YMEHHE paclO3HABaTh NPOSBICHHE 3aKOHOB MaTEMaTHKU B
HCKYCCTBE, YMEHHE TPUBOUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUNA POCCUUCKON U MUPOBOW MAaTEMAaTUUECKON HAYKHU




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA EI'D I10 MATEMATHUKE

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

1 Yucna v BEIUMCIICHUS

1.1  HarypanbHble u nensle yncia. [I[pu3Haky 1eIMMOCTH LEIbIX YHCET

1.2 Panmonanehbie yncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, IPOLICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE IPOOH

1.3  Apudmerndeckuii KOpeHb HATYypaJIbHOU cTereHu. [leiicTBus ¢ apuMEeTHIECKUMHU KOPHAMH HAaTYpaJbHON CTETICHH

1.4 CreneHs ¢ OCJIBIM ITOKAa3aTCICM. CrenieHb ¢ palrOHAJIbHBIM IIOKA3aTCJICM. CBoiicTBa CTeICHU

1.5  CuHnyc, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTAHT€HC YMCIOBOIO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypaIbHbIE JOrapru(MbI

17 JlelicTBUTENbHBIE YHCTA. ApPHU(PMETHYECKHE ONEpaluyd C JEHCTBUTENBHBIMU 4YHcIaMH. [IpuOmmkEHHBIE BBIYUCICHHS, IpaBHIIA
' OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BBIYUCICHUN

1.8  IIpeoOpazoBaHME BBIpaKEHUI

19 KomMmiuiekcHble yncia

2 VYpaBHEHUsI U HEPABEHCTBA

2.1  llensle u fpoOHO-pallMOHATIBHBIE YPABHEHUS

2.2  VppaunoHajbHBIC YpaBHEHHUS

2.3  Tpuronomerpuueckue ypaBHEHUS

2.4 Tloka3arenbHbIe U JIoTapu(pMUUIECKHE yPaBHEHUS

2.5  llenble u qpoOHO-palOHATILHBIE HEPABEHCTBA

2.6  VppanuoHanbHBIE HEPABEHCTBA

2.7  lloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA

2.8  Tpuronomerpuveckne HEpaBEeHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMETPaAMH

2.11 Marpuua cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenennTesb MaTPHUIIbI
3 OyHKIMU U Tpaduku

31 @Oynkius, cnocoObl 3amanus ¢yHkuud. [paduk ¢yHkuuu. B3aumao oOpatable ¢yHkiuu. YETHble W HEYETHBIE (YHKIMU.
' [Mepuonnueckue GyHKIMN

3.9 Ob6nacth ompeneneHuss U MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymu ¢ynkuun. [IpomexyTku 3HaKomocTosHCTBa. [IpomexxyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (YHKIIMKA Ha TPOMEXKYTKE

3.3  Crenennas pyHKIUS ¢ HATYpaJbHBIM U LIebIM Noka3aTeneM. E€ cBolicTBau rpaduk. CoiicTBa u rpaduk KOpHs N-0ii CTENEHH

3.4  Tpuronomerpuieckue pyHKINU, UX CBOMCTBA U IpaUKu

3.5  IlokazarenbHas u norapupmudeckas QyHKINH, UX CBONCTBA U rpaduku

3.6 = Toukwu pa3psiBa. AcUMITOTHI rpaduKkoB GyHKIHMI. CBoMicTBa (DYHKIUH, HEIPEPHIBHBIX HA OTPE3KE

3.7  TlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TOCIEI0BATEILHOCTEH

3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyIia CIIOKHBIX MPOLEHTOB
4 Havana marematuyeckoro ananusa

4.1  IlpousBogHas pyHkuuu. [Ipon3BogHbIE 2I€eMEHTApHBIX (PYHKINN

4 [IpuMeHeHHe NPOM3BOJHOM K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxoskaeHune HamOOnbLIero u
' HAaMMEHBIIETO 3HaYCHUsT (PYHKIIMU HAa OTPE3KE

4.3  IlepBooOpa3nas. MuaTerpan
) MHoOXeCTBa U JIOTHKA

5.1  MHoxecTBO, onepannu HaJ MHOXKecTBaMH. J{narpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1

OmucarenpHas CTATUCTUKA




6.2  BeposiTHOCTB
6.3  KomOuHnaropuka
7 I'eometpus
7.1 = ®urypsl Ha IJIOCKOCTH
7.2 IlpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3  MHOTOrpaHHHUKHU
7.4  Tena v NOBEpXHOCTU BpalLlEHUs
7.5  KoopauHatbl U BEKTOPHI




