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IHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma ydeOHOTO Kypca «BeposSTHOCT, M CTAaTUCTHKa» 0a30BOTO YPOBHS IS
oboydatomuxcst 10 — 11 «kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTENBPHOIO CTAaHJApTa CPEIHEro OOmEero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBSIBIIEMBIX K MATEMAaTHUECKOMY OOpa30BaHUIO, H TPAJAUIIUN POCCHICKOTO 00pa30BaHU.
PeaJ'II/ISaI_[I/Iﬂ porpamMmaI OGGCHG‘H/IBaeT OBJIAAICHUC KIIFOYCBBIMHU KOMIICTCHIUAMU, COCTABIIAOIINMHA OCHOBY
AJIL CaMOpa3BUTHA W HCHOPCPBIBHOI'O 06pa3013aHH51, IEJIOCTHOCTD O6H.ICKy.HBTypHOI‘O, JIMYHOCTHOTO "
M03HABATEIFHOTO Pa3BUTHSI TMYHOCTH O0YYAIOIIUXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

YueOHbIil Kypc «BeposSTHOCTD M CTaTUCTHKA» 0a30BOTO YPOBHS SIBJISETCS IPOJIOJDKCHUEM U Pa3BUTHEM
OJHOUMEHHOIO y4eOHOro Kypca ©0a30BOro ypoBHs OCHOBHOW 1mukosbl. Kypc mnpenHazHaueH Juis
(dopmupoBaHUs y 00yUarOIINUXCsS CTATUCTUYECKON KYJIBTYphl U TIOHUMaHUs POJIM TEOPHH BEPOSATHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3yUEHUS CIIlydallHbIX COOBITUM, BEIMUUH U HporeccoB. [Ipu n3yyenun
Kypca o0oraiaroTcs NpeACcTaBIeHUs yUaluxcs 0 METo1aX UCCIeA0BaHN U3MEHUUBOI'O MUPA, Pa3BUBAETCS
[IOHMMaHHE 3HAYUMOCTH MU OOLIHOCTM MAaTEeMAaTUYECKUX METO/OB IO3HAHUS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopepxaHue Kypca HallpaBJIEHO Ha 3aKPEIUICHNE 3HAHUM, [TOJIyY€HHBIX IPU U3YYEHHUH Kypca OCHOBHOM
IIKOJIBI M Ha Pa3BUTHE MPECTABICHUN O CIy4YailHbIX BEJIMYMHAX U B3aUMOCBSI35AX MEXy HUMHU Ha Ba)KHbIX
IPUMEPAX, CIOKEThI KOTOPBIX MOUYEPITHYTHI U3 OKPY’KAIOLIET0 MUPA.

B cooTBeTcTBUM € yKa3aHHBIMHU LIEJISMHU B CTPYKType yueOHOro Kypca «BeposTHOCTh U CTaTHCTUKA»
cpenHeill 1Kokl Ha ©0a30BOM YPOBHE BBIJENIEHBI CIEIYIOINIME OCHOBHBIE COJAEpKAaTeIbHbIE JIMHUU:
«Cny4aifHble COOBITUS M BEPOSITHOCTHY, «CilyyaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEI».

BaxHylo 4acTh Kypca 3aHUMaeT M3yueHHE I'€OMETPHUYECKOro M OMHOMHUAIBHOTO pacIpelesieHuil U
3HAKOMCTBO C UX HETPEPBIBHBIMH aHAJIOraMH — I10Ka3aTeJIbHBIM U HOPMAJIBHBIM PacIpeleICHUSMH.

Conepxanne nmuHuU «CiydaiiHble COOBITHSI U BEPOATHOCTU» CIY’KUT OCHOBOW AJisi (POPMUPOBAHUS
MIPE/ICTAaBICHUM O pacHpeleIeHUH BEPOATHOCTEH MEXJy 3HAUECHUSMH CIIy4alHBIX BEJIMYMH, a TaKXkKe 3Ta
JUHUA HeoOXonuMma Kak 0a3za A M3y4deHHs 3aKOHa OOJbIIMX 4Yucesl — (YHAAMEHTAIbHOIO 3aKOHa,
JeWCTBYIOIETO B TPUPO/IE M OOIIECTBE M UMEIOILEro MaTeMaTHuecKyto popmanu3zaruo. Cam 3aK0H OOJIBIINX
qycesl NpeIaraeTcsi B O3HAKOMMUTEIbHOW (DOpME ¢ MUHUMAIBHBIM HCIOJIb30BAaHMEM MaTeMAaTHUYECKOTO
dbopmanuzma.

Tewmsl, CBA3aHHBIE C HENPEPBIBHBIMU CITyYalHBIMU BEJTMYNHAMU, aKIIEHTUPYIOT BHUMAHNE IIKOJIBHUKOB
Ha ONHCAaHWM U U3YUYCHUU CIIyYalHBIX SIBICHUI C TOMOIIBIO HENPEPHIBHBIX (PYHKIMNA. OCHOBHOE BHUMaHHE
yIEISAETCS NOKa3aTeNbHOMY U HOPMaJIbHOMY pPaclpeAeIeHUsIM, IIPH ATOM IIPEATIONATAETCSI 03HAKOMHUTEIBHOE
n3y4yeHue Matepuasia 0e3 JoKa3aTelbCTB MIPUMEHSIEMbIX (PAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue kypca « BeposiTHOCTh M CTaTHCTHKa» Ha 0a30BOM yPOBHE OTBOJUTCS | Yac B HEIETIO B TEUCHHUE
KaXXJI0TO To/1a 00y4YeHus1, Bcero 68 y4eOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHue AaHHBIX C MoMouIbio Tabuu U auarpamm. CpenHee apu(pMETHUYECKOE,
Me/naHa, HanOoJIblllee ¥ HauMEHbIIIee 3HaUeHUs, pa3Max, TUCIEPCHsl U CTAHJapTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB.

CrnyyaiiHble 3KCIIEPUMEHTBI (OINBITHI) U CIy4yaiHble COOBITHS. DJIeMEHTAapHbIE COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOObITHI
B OIIBITAaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEINHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyJia ClI0KEHUS BEPOATHOCTEMN.

VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE BEPOSTHOCTEH. [lepeBo cirydaliHOroO dKCIIEpUMEHTA.
®dopmyiia noiaHo# BeposTHOCcTU. HezaBucumbie cOOBITHSL.

KomOunartopHoe npaBuiio ymHoxkeHus. [lepectaHoBku u (akTopuain. Uuciao coueTaHui.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHbIii cilydaliHbII ONBIT (MCIIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITaHUN A0 nepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOcTed. JlumarpamMma pacnpenesieHus.
[Tpumeps! pactipesieneHuii, B TOM 4Hcie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KUIIACC

YucnoBble XapaKTEPUCTHKH CITyYalHbBIX BEIMYUH: MATEMaTUYECKOE OXKUJIAHHUE, TUCTIEPCUS
Y CTaHJApPTHOE OTKJIOHEHUE. [Iprumepsl MpuMEeHEeHNsS MaTeMaTUYECKOr0 OXKUJIaHHS, B TOM YHCIIE
B 3aJayax M3 TIOBCEJHEBHOHN >KM3HHU. MartemaTtnueckoe OXHuJIaHue OWHApHOW CIy4aiiHOMN
BEJIMYMHBL. MaTeMaTu4eckoe OXKHMAAHUE CYMMBI CIy4YalHbIX BeJIWYHMH. MaremaTuyeckoe
OKUJaHUE U JUCTIEPCUsi TEOMETPUUECKOTO U OMHOMHUATBHOTO paclpeaeeHui.

3akoH OOJIBIIUX YMCEN U €T0 POJib B HayKe, MpHpojae U obmiecTBe. BriOOpouHbIit MeTO
HCCJIeIOBaHUM.

[Ipumepsl HENPEPBIBHBIX CIy4YalHbIX BEIWMYMH. [IOHATHE O IUIOTHOCTH paclpereseHHUs.
3agauv, TPUBOMSIIIME K HOPMalbHOMY pacnpeaeneHuto. I[loHdaTHe 0 HOpPMalbHOM
pacrpeeeHu .



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKOW MMO3MLIMK O0ydYaromerocsi Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIILJIOMY U
HACTOSIIIEMY POCCHUHCKONW MAaT€MAaTUKH, IIEHHOCTHBIM OTHOIIICHUEM K JIOCTHKEHUSM POCCHUICKUX
MAaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW HIKOJIbI, K MCIIOJIb30BAHUIO ITUX JOCTHUKECHHI B
JIpYTruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEJIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3agad, pEHICHWH, PaCCYKACHHUM; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTUBHO-030POBUTEIHHON
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHWUEM I[EHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHoHaTBEHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MAaTEMATHIECKON HAITPABICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COIMAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpY’Kalouleil cpespl, MIaHUPOBaHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEUECKOU NIEATEIIbHOCTH, ITAOB €€ Pa3sBUTHA U 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIA3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTUYECKON KyJIbTYPOU KaK CpPEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO U HCCIIEN0BATEIIBCKYIO JEATEIBHOCTh HHAUBUIYaIbHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNsMmUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue aeiicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbBIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
U CPaBHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAIIH3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSX; TpeajaraTb KPUTEPUW ISl BBISIBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITETILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  WMHCTPYMEHT  IO3HAHUS;
(dopMyIMpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUHE, MPpOodIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTUPOBATH CBOIO IO3UIIMIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AOKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 OOBeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;

® CaMOCTOATENBHO  (opMynupoBaTh 00O0OIIEHHMS ¥  BBIBOABI 10  pe3ysibTaTaMm
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKIKE BBIABUIaTh IIPEIITOJIOKECHUS
0 €ro pa3sBUTUU B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

e BBUIBIATH AePUUIMTH UHPOPMALIUH, TAHHBIX, HEOOXOIUMBIX JUISI OTBETa HA BOIPOC U
JUIsl pELIEHUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHNUS;

® CTPYKTYpHpOBaTh HH(POPMALMIO, TMPEACTaBIATH €€ B  pa3IMuyHbIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaThb HAJEKHOCTh HMH(POPMALMM 110 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANLHBIX HABBIKOG 00YUAIOUUXCSL.

O0menue:

e BOCIPUHHMMAThH U (OPMYJIMPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISAMU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJIbTar;

e B X0J€ 0OCYX/IEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIAaEMOM TeMBbI, POOIEMBI,
peraeMoii 3a1auu, BbICKAa3bIBATh UJIEH, HALICJIEHHbIE HA TIOUCK PEILIEHUS; COMIOCTABIISTh
CBOM CYXJICHUS C CY>KICHHUSIMHU APYTUX YUYACTHUKOB TMAJIOTA, OOHAPYKUBATH PA3INIHe
U CXOJCTBO TO3UIMI; B KOPPEKTHOH (opme (opMynupoBaTh pa3HOIiacus, CBOU
BO3PaKEHUS;

® [IPEACTaBIATH PE3YJbTaThl PEIIEHUS 3a7aud, YKCIIEPUMEHTa, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh U UCHOJIb30BATH IPEUMYIIECTBA KOMAaHIHON U MHIMBHyadbHON paboThl IpU
pelieHny yuyeOHbIX 3a/1ay; PUHUMATh 11€JIb COBMECTHOM JEeSATENIbHOCTH, IIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTh BHIbl paboT, JOroBapUBATHCS,
00Cy»X/1aTh MPOLIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJCH;

® y4acTBOBAaTh B IPYNIOBBIX Ppopmax padboThl (00CykAeHUs, OOMEH MHEHHI, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS
C JPYT'MMHU YJeHaMHM KOMaH/]Ibl; OLIECHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMM MPOAYKT
M0 KpUTEpUsIM, cHOpMYITHPOBAHHBIM yUYaCTHUKAMU B3aUMOAECHCTBHUSL.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue cmolci08bix

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEUICHHs 3aJayd, BbIOMpaTh CIOCOO pEleHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM I[IO3HABATEIBHOM pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX

JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pPELIeHUS MaTeMaTH4ecKOi
3a/1a4i;

® [peABUAETH TPYJIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

UuTtarh U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmerHdeckoe, MenuaHa, HauOoubIIee,
HalMEHbIIIee 3HaYE€HUE, Pa3Max MacCUBa YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4yalHbBI SKCIIEPUMEHT (OMBIT) M CIy4yailHOe COOBbITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ) CIyYalHOTO ONBITa; HAXOJUTHh BEPOATHOCTH B
OMbITaX C PAaBHOBO3MOXXHBIMH CIIy4allHBIMU COOBITHSIMU, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITUI B U3YUYEHHBIX CIy4YalHBIX 3KCIIEPUMEHTAX.

Haxonuthk 1 GopMynupoBaTh COOBITUS: IepeceueHUue U OObEIUHEHUE JTaHHBIX COOBITHIA,
cOObITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BAaTHCS JUarpaMmamu Oiiepa U
(bopMyII0i1 CIIOKEHUSI BEPOATHOCTEH MPH PEIICHNUH 3a]1a4.

OnepupoBaTh NOHSTHUSMU: YCIOBHAsE BEPOATHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAWUTh
BEPOATHOCTH C IOMOUIBIO IIPaBUJIa YMHOKEHHUS, C IIOMOILBIO IEPEBA CIIyYalHOTO OIIBITA.

[TpuMeHATH KOMOMHATOPHOE NMPABUIIO YMHOKEHUS TPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
yCcHexX W HeyJada; HaxOJUTh BEPOSATHOCTU COOBITMM B CEpUU HE3aBUCHMBIX HCIBITAHUU 0
NEPBOTO ycCIexa; HaXOAUTh BEPOSITHOCTU COOBITHI B cepuu HcTbITaHU bepHyu.

OnepupoBaTb MNOHATHSAMM: Cly4ailHass BEIWYMHA, PpACHpPEIEICHUE BEPOSATHOCTEH,
Juarpamma pacipesieneHms..

11 KUIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAUYEHUN CIy4YallHOM BEJIMYMHBI MO PACHPEACNICHUIO WU C
MTOMOIIBIO JHArPaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHUYECKOTO OXHUIAHUS;, TPHUBOJAWTH MPUMEPHI, Kak
MPUMEHSETCS MAaTEeMaTHYeCKOE OXHUAAHUE CIIy4ailHOM BEIMYMHBI HaXOJUTh MaTEMaTU4YeCKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHUIO.

NmeTh npeacTaBieHue o 3aK0HE OOJIBITUX YHCET.

NmeTh npeacTaBieHne 0 HOPMAIBHOM pacIpeie/ICHUH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

KoHnTpoJbHbIe

IIpakTHYeckue

dyeKkTpoHHbIE (LM (POBbLIE)

n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI

I1

1 PEACTABICHIC AAHHBR 1 4 https://m.edsoo.ru/FO3BBNGHE
oIHcaTeTbHAsl CTATUCTHKA
CiyuaiiHble OIBITHI U CIIyYaliHbIE

0

2 CODBITI, OTIBITRL © 3 1 https://m.eds00.ru/036ZK3GO8
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
HCXOJaMH
O 0

3 HEPALIH HAA CODLITHINIL, CIOACHIE 3 https://m.eds00.ru/1X5YQIKCT
BEPOSITHOCTEH
YcioBHas BEPOSTHOCTb, JIEPEBO

4 CAy{IQiHOTO OIBITA, QOPMy.Ia HOIHOH 6 https://m.edso0.ru/MG7XWY9I5
BEPOSITHOCTH M HE3aBHCHUMOCTH
COOBITHIA
DeMeHThl KOMOUHATOPUKH https://m.edso0o.ru/93EIMT4AGW
Cepuu 1OCIIEIOBATEIIBHBIX HCITBITAHUM 1 https://m.edsoo.ru/B17GH8VYR
C .

7 Ly HAITHBIC BEMITIHEL I 6 https://m.edsoo.ru/W31256YUQ
pacnpeseeHus
006006

8 © erHHe 1 cHeTeMaTHatu 5 2 https://m.edsoo.ru/F2NRENL5Z
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne i/t Konrposbusie IIpakTnyeckue
NpPOrpamMmblI Bcero odpa3oBaTe/IbHbIE PecypChbl
padoThI padoThI
1 Maremaririeckoe orianie 4 https://m.edso0.ru/NLUR2F4PA
CITy4aiiHOU BEITUYHHBI
2 Hlucriepeini u Cranzaprioe 4 1 https://m.eds00.ru/9GOF3UXPG
OTKJIOHEHHUE CITy4aifHOM BETUUNHBI
3 3aKoH OOJIBIIMX YHCEIT 3 1 https://m.edso0.ru/3S0TJOXPH
4 HenpepbiBHbIC CiTydaiiHbIe BETUYHHBI ) https://m.edsoo.ru/UESKKBSEX
(pacripenerneHus)
5 HopmainsHoe pacrpeaencHus 2 1 https://m.edsoo.ru/V2IPEP5DW
IT
6 OBTOPCHHC, 0606meHPUIe 1 19 2 https://m.edso00.ru/957SUT5BH
CHCTEMaTH3allns 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTarTa
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
OnepupoBaTh MOHATUAMHU: CpeAHee apudMeTHUecKoe, MeauaHa,
6.2 HauOoJplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
cilydaiiHoe coObITHE, 3JIEMEHTapHOe COOBITHE (3JIEMEHTApHbIM MCXON)
6.3 CIIy4alfHOTO  ONBITA; HAXOAWUTh BEPOATHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CIIyYalHBIMH COOBITUSMHU, HAXOJUTh U CPABHUBATh
BEPOATHOCTH COOBITHI B U3yUEHHBIX CITyYalHBIX IKCIIEPUMEHTaX
Haxonute u GopMynupoBaTh COOBITHS: TEpecedeHrne U O0ObEIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JUarpamMmamu Oinepa U (GOpMYIJION  CIOXKEHUS
BEPOATHOCTEN IIPH PEIICHNUH 33]a4
OnepupoBaTh MOHATUSAMHU: YCJIOBHasE BEPOSITHOCTb, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOJAUTh BEPOSITHOCTU C MMOMOIIBIO MPAaBUIa YMHOXKEHUS, C
MOMOIIBIO IepeBa CIIy4allHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IPU PEILIEHUH 3aa4
OnepupoBaTh TMOHATHUSAMH: HCIBITAHUE, HE3aBUCUMBIE MCIIBITAHMUS,
6.7 cepus UCIBITAaHUM, YCIIeX U HeyJaua; HaXOAUTh BEPOSTHOCTH COOBITUI
' B CEpUM HE3aBHCHMBIX HCIBITAHUN /0 TEpPBOTr0 YycIexa, HaXOAHUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITaHUN beprymum
6.5 OnepupoBaTh MNOHATUSAMU: CllydaliHas BEIUYMHA, pACIpPENEICHHE

11 KJIACC

BEPOSTHOCTEH, IUarpaMma pacipeaeneHus




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM

NpoBepPsSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
5 1 CpaBHMBaTh BEPOATHOCTHM 3HAYCHUN CIydyalHOM BEJIIMYMHBI IO
' pacupeieneHrIo WIK ¢ TOMOILBIO AuarpaMmm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
£ IpUMEpbl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXHUIaHUE
' CIy4yallHOM BETWYMHBI, HAXOIUTh MaTeMaTH4YEeCKOE OXHUIaHUE IO
JTAHHOMY pacIpeAesIeHUI0
5.3 HNmeThb npencraBiaeHue o 3aKOHE OOJIBITUX YHCET
5.4 Hmetp npeacraBiaeHue 0 HOPMaJIbHOM paclpeiesieHuN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
6 Teopus BeposATHOCTEN U CTaTUCTHKA
[IpencraBienne paHHBIX C  [oMmouibio Tabmuu W jauarpamm.  CpenHee
6.1 apudMeTHuecKoe, MeAMaHa, HauOoJbIIee W HAaWMEHbIIEe 3HAYCHUS, pPa3Max,
JMCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCHEpUMEHTHI (OMBITHI) M Cly4yailHble COOBITHA. DJeMEHTapHbIe
coObITHSI (MCXOJBI). BEposATHOCTh CIyd4allHOTO COOBITHSA. BIM30CTh YaCTOTHI H
6.2 BEPOSATHOCTH COOBITHH. CilydaliHble ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiIMH. BeposTHOCTH  COOBITUH B ONBITAX C  PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepanuu HaJg CcOOBITUAMH: IepecedyeHue, OObeJUHEHUE, HPOTHBOIOIOXKHbIE
' coObITus. uarpammsl Diinepa. opmyria caokeHus: BEpOATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Cily4aiiHOro
' skcnepuMenTa. @opmyia nmonHoi BeposiTHocTH. HezaBucumble coObITHS
65 Kom6unatopnoe mnpasuno ymHoxenus. IlepecranHoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronpuuk [lackans. @opmyna 6uHoma HeloToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAaHME), yclexX W Heyaada. HesaBucumeble
6.6 ucneiTaHus. Cepus HE3aBUCHMBIX UCHBITaHUN 10 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHym
Criyuaiinas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEM. Huarpamma
6.7 pactipenenenus. llpumepsl pacnpeneneHuil, B TOM YHUCIE T€OMETPUYECKOE U
OMHOMMATIBHOE
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTUKA
YucnoBble XapakTEPUCTUKM CIIy4alHbIX BEIUYHMH: MATEMAaTHUYECKOE O0)KHMJIaHUE,
51 JICIIEPCUS M CTAaHIapTHOE OTKIOHEHUE. [IprMeprl MpUMEHEHNsI MATEMAaTHYECKOTO

OXXHAaHus, B TOM 4YHUCJIIC B 3aJadax U3 MOBCEAHEBHON XM3HU. MaTeMaTuuecKkoe

OKHMJIaHWEe OMHAPHOW CIIyYalHOW BEIUYHHBI. MaTeMaTHIeCKOE OKHIaHHE CyMMBI




CJIy‘-IB.fIHBIX BelIMYMH. MaTemMaTH4IecKoe OXKUJAaHUC U IUCTICPCUA TCOMETPHUICCKOT'O

1 OMHOMHUAJIBHOTO pacIipe/ieIeHH

3aKoH OOJBIIMX YMCEN U €ro pojib B HayKe, IpHUpojie U oduiecTBe. BriOopouHbIit

5.2

METOJI UCCIIEIOBAHUN

IIpuMepsl HENpPEepBIBHBIX  CIy4alHBIX BeauW4yuH. [loHATHE O IUIOTHOCTH
5.3 pacnpezenenus. 3aga4n, IpPUBOJAILINE K HOPMAIBHOMY pacipenencHuto. [lonsarue

0 HOPMAJILHOM PacCIpeIe/ICHUN




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHETO
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATaAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0mero
oOpa3oBaHus

Bnagenue Meronamu 10Ka3aTenabCTB, aNrOPUTMaMU pELICHUS 3ajady;
yMeHue (GOpMyIHpOBAaTH U OINEPUPOBATH TMOHATHIMHU: OIPEACICHUE,
aKcuoma, Teopema, CJeICTBHUE, CBOWCTBO, IMPHU3HAK, J0Ka3aTelbCTBO,
paBHOCUIIbHBIE ()OPMYIIMPOBKH; MMPUMEHATH UX; YMEHHE (HOPMYIUPOBATH
o0paTHOE M MPOTHUBOIOIOXKHOE YTBEP)KICHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ MaTeMaTUYeCKON WHAYKIUU;
IIPOBOAMTH JOKA3aTeJbHbIE PACCYKIECHUS MIPU PEIICHUH 3a/1a4, OLICHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHMH; yMEHHE ONEepUpoBaTh
MOHSTUSIMU: MHOKECTBO, IOJAMHOXECTBO, ONEPALlUK HAJl MHOXKECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OTHCAHUS PEATbHBIX MPOIIECCOB U SIBJICHUN U MPU PEIICHUU 3a/1a4, B TOM
qHclie U3 APYTUuX y4eOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHUE 331aBaTh
U ONHKCHIBATh I'padbl pa3IMuHBIMU CLIOCOOAMH; MCITIOJIb30BaTh Ipadsbl MpH
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHSTHSIMM: HaTypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HAaTypalbHON CTENIEHH, CTEIIEHD C
palOHaIbHBIM IOKA3aTENIEM, CTEIIEHDb C IEHCTBUTENBHBIM I10KA3aTelEM,
jgorapuM UHCIA, CUHYC, KOCUHYC M TaHT€HC IPOU3BOJILHOTO YHUCIIA,
OCTaTOK MO MOJYJIO, palMOHaJIbHOE YHWCIIO, UPpPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJbHbIX, IEJbIX, PalUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeJl; YMEHHUE UCII0JIb30BATh MPU3HAKY AETMMOCTH, HAUMEHBIINHN 00IIHi
JeNUTeNb W HauMeHblllee o0lee KpaTHoe, ainroputMm EBkinuaa mnpu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH €O  CTENEHSAMH W  Jorapupmami,
npeoOpa3oBaHusi  APOOHO-PALMOHANBHBIX  BBIp@XKEHUH;  yMEHHE
ONEepUpOBaTh MOHATUSIMHU:  TOCJIENOBATENbHOCTh, apu@MeTHyecKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OeCKOHEYHO YyObIBaroIas
reoMeTpuueckas MporpeccHs; yMeHHe 3aJaBaTh IOCIIE0BATEIbHOCTH, B
TOM YHCJE C MOMOIIBI0 PEKypPpPEHTHBIX (OpPMYJ; YMEHHE ONEpUpPOBAThH
MOHATUSIMHU: KOMIUIEKCHOE YHCJIO, CONMpPSsKEHHbIE KOMIUIEKCHBIE 4HMCIa,
MOJyJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, GopMa 3alMCH KOMITJIEKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYECcKas U anredpandeckas); yMeTb
NPOU3BOIUTH apU(PMETUYECKHE NCHCTBUS C KOMIUICKCHBIMH YHCIAMU;
IIPUBOJUTH IPUMEPHI UCIIOJIB30BAHNS KOMIIEKCHBIX YHCENl; ONIEPUPOBAThH




NOHATHSAMM:  Martpuua 2X2  wm  3x3, omnpenenurenb  MaTpULbI,
reOMETPUUECKUI CMBICI OIPEACTUTENS

YMmenue ONCpUPOBATH IMOHATHAMHU: PAUOHAIBLHBIC, HWPpalWOHAJILHBIC,
NoKa3aTebHbIC, CTENEHHBIE, JOrapu(pMUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHCHUA MW HCPABCHCTBA, HUX CHUCTCMbI; YMCHUC OIICpHUPOBATH
HNOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3OBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMA YPaBHEHMM M HEPAaBEHCTB, PaBHOCHUIIBLHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE peIlaTbh YpaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YPaBHEHHs, HEPABCHCTBA M CHCTEMBl C IapaMeTpoOM; IPUMEHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JIs1 PCIICHHA MATCMATHUYCCKHUX
3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (DYyHKUUS, YETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (DYHKIMU, OTPAHMYEHHOCTb (DYHKIHMH, MOHOTOHHOCTb
byHKIUM, SKCTpeMyM (QYHKIMH, HauOoJblllee U HaMMEHbIEe 3HAUCHUS
(GYHKIMN HAa TIPOMEXKYTKE, HEIIpephIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dyHKIMHM, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, TEOMETPUICCKUN U
¢u3nveckuii CMBICIT TPOM3BOJIHOW, IEpBOOOpa3Has, ONpeACTIEHHBIN
MHTETPa], YMEHHE HAaXOJUTh ACUMOTOTHI rpaduka (QyHKIUH, yMEHHE
BBIYUCIIATh MPOU3BOJHBIE CYMMbI, IPOU3BEIEHHUSA, YaCTHOTO H
KOMMO3UIMN (DYHKUIUN, HaXOJUTh YpPaBHEHHE KacaTelbHOU K rpaduky
(GYHKIMU; YMEHME HAaXOJUTh MPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE MCII0JIb30BaTh MPOU3BOJIHYIO Ui HCCIeI0oBaHUsA (YHKUUH,
HaXOJUTh HAWOOJIbIIME M HaUMEHbIINME 3HAYeHHUs (QYHKUUH; CTPOUTH
rpauKkd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOIro
aHalM3a; OPUMEHATHh MPOU3BOAHYIO JUISI HAXOXKJEHUS HaWIydllero
pellieHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKUX U
(bU3MYEeCcKUX 3a/1auax; HAXOAUTh IUIOMIAA U 00BEMBI (GUTYP C TIOMOIIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MAaTEMATHYECKOTO MOJECIUPOBAHMS C
NOMOIIIO AU(depeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHATHAMU: rpaduk QyHKINU, 0OpaTHas QyHKIHS,
KOMIO3UIMS (PYHKIMHA, JTUHEHHas (QYHKUMs, KBagpaTuyHas (QyHKIMS,
pannoHanmbHass (YHKIWS, CTereHHas (QYHKIUS, TPUTOHOMETPHUYECKHE
¢dbyHKIMH, 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIUH, MOKa3aTeiabHas U
jgorapupmuueckas (YHKIHUH; YMEHHE CTPOUTh TIpadUKU H3yHYEHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpaduKoB  (DYHKIMIA,
UCMOJIb30BaTh TpapyKHU A U3yUEHHsI MPOLIECCOB U 3aBUCUMOCTEH, MpH
pelieHnn 3a7ad U3 JPYruxX Y4eOHBIX MPEIMETOBH 3aJlad U3 peabHOU
KM3HH, BBIpAXaTh (QOpPMYyJIaMH 3aBUCUMOCTH MEXAYy BEIHYMHAMU;
HCIIOJIb30BaTh CBOICTBAa M rpaduku (PyHKUIMH JUIsl pelieHus] ypaBHEHUH,
HEpaBEHCTB M 33Jauy C IapaMeTpamMy; M300pakaTb Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUI, HEPABEHCTB M UX CUCTEM




YMeHue pemarh TEKCTOBBIE 33/a4M pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHMS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 10 YCJIOBHMIO 33Ja4M, HMCCIIEOBAaTh IOJyYEHHOE PELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
pealibHblE CUTyallud Ha SI3bIKE MAaTEMaTHK{; COCTAaBJISATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
MOCTPOCHHBIE ~MOJENIM C HCIOJb30BaHUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3yIbTaT

YMeHne onepupoBarh MOHATUAMU: CpeAHee apudMeTHueckoe, MeauaHa,
HauOoJIbIlIEe U HaMMEHBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, HHTEPIPETUPOBATD
UH(OPMALINIO, TPECTABICHHYIO B TAOJIMIIax, HA qUarpaMMax, rpadukax,
OTpaXKaroIlly}0 CBOMCTBA PEajbHBIX MIPOLIECCOB U SIBICHUN; IIPEACTABIIATD
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIC, B TOM YHUCIIE C NPUMEHEHHEM TIpapUuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C IOMOILBIO IMarpaMM pacCeuBaHMs U JIMHEHHO perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIIy4aliHbIA ONBIT W CIy4yaillHOE
COOBITHE, BEPOATHOCTh CIYYalHOTrO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C MHCIOJIb30BAaHUEM TIpaUYECKUX METOJOB; HPUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHS BepOSTHOCTEH, (OpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyiy bepHysin, komOuHaTOpHbIE (HAKTHl U (HOPMYJIBI;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITUH; YMEHHE OIepHUpOBATH
MNOHATUSIMM:  CllydaliHasi BEJIUYMHA, paclpeesieHue BepOATHOCTEH,
MaTeMaTUYeCcKoe OKHMJIaHUE, TUCIEepPCUss U CTaHJapTHOE OTKIOHEHHE
ClIy4ailHOM BeNIMYMHBL, (YHKUMU paclpeienaeHuss U IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIIPENEICHUN; yMEHHE
MCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEAEICHUI I PEIEHUs 3a1a4;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHMCEN, METO/Ibl BBIOOPOUYHBIX
UCCIIEIOBAHNM; YMEHUE TPUBOAUTH IPUMEPHl MPOSIBICHUS 3aKOHA
OONBIIKMX YHUCEN B HPUPOJHBIX M OOIECTBEHHBIX SBJICHUSX; YMEHUE
ONEepUpPOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHHM,
YUCIIO  TEpecTaHoBOK; OuHOM  HploTOHa; yMeHHEe  MPUMEHSTH
KOMOMHATOpHBIE (DAKTBI U pacCy>KJI€HUs IJIs pelIeHUsl 3a]1a4; OLIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YTIJIa, IJIOCKUH yroJl, IBYTpaHHbIH
yroJj, TpEXTPAHHBIA YIoJl, CKPEIIMBAIOIIMECS MPSAMBIE, TAPAIIIEIBHOCTh U
NEPIEHIUKYJISIPHOCTh NPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpPsIMBIMH,
Yroln MEXAy MpsMOM M IIJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY IMPAMbIMHU,
pacCToOAHNUE MEXKAY INNIOCKOCTAMHU, YMCHHUE HCIIOJIB30BAaTh IIPHU PEIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATDH
pa3sMEpPbL 00BEKTOB OKpyXarmero Muhupa, CTpOUTb MATEMATHUYCCKUC
MOACIN C IIOMOLIBIO T'COMETPUUYCCKHUX MMOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aJa4n

YMeHue onepupoBaTh MOHATHAMU: IUIOWEAAb GUTYypbl, 00BEM (Urypsl,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
Ky0, Mapaijenenumnes,, Npu3Ma, NUpaMmuaa, QUrypa U MOBEPXHOCTb
BpallleHus, IWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMIAAb
MOBEPXHOCTH MHUPAMUAbI, NMPHU3MBI, KOHyCa, LWIMHIpPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuleenunesa, MUPaMHUAbL, MPU3Mbl, LWIMHIDA,
KOHyca, L1apa, pa3BEPTKa IOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI U TMOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTHh CBOWCTBA T€OMETPUYECKUX (UTYDP, CAMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeeNeHUs] U3y4aeMbIX (QUTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPHUECKUX (GUTYp, OOOCHOBBIBATHUIIN
ONpoBepraTh HX; YMEHHE TPOBOAMTH KiIaccupukamuio ¢uryp 1o
pa3IMyYHbIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JIOMOJHUTENbHBIE
MIOCTPOCHHUS

11

YMeHue onepupoBaTh IOHATHAMM: JBW)KEHHE B  IIPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpbI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpHI, B TOM YHUCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUUECKUE OTHOIICHUSI IIPU
peLIeHUH 3aJayd; HaXOAWUTh T'€OMETPUUYECKHE BEIUYMHBI (AJMHA, YTrod,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U
U3 peaqbHOW JKU3HH; YMEHHE BBIYMCIATH T'€OMETPUUYECKHE BEITUUHHBI
(uMHa, yroi, miouaab, 00BEM, IUIOMIA[b MOBEPXHOCTH), HCHOJb3YS
M3y4YeHHbIE (OPMYJIBI U METOBI, B TOM UHCJE: IJIOAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIIMHIPA, IJI0Manb cepsl; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuieenunena, MUPaMHUAbl, MPU3MBbl, WIMHIPA,
KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX HUTYDP

12

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJWHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIO, Pa3oKEHHE BEKTOpa Mo Oa3wmcy,
CKaISIpHOE TIPOW3BEJICHWE, BEKTOPHOE TIPOU3BEICHHUE, YTONl MEXKIy
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI pELICHIS TEOMETPUYECKUX 33124 U 3a/1a4 APYTUX yIeOHBIX IPEIMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MAaTEMAaTHKH B HM3YyYEHUU MPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUI POCCUIUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPSAEMBIX HA EI'I I1O
MATEMATHKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUSA
1.1  HarypanbHble u nensle yncia. [I[pu3Haky 1eIMMOCTH LEIbIX YUCET
12 Panmonanbhple uuciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOM, HPOLIEHTHI,
OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJlbHOW cTernieHu. [{eficTBus ¢ apupMEeTHIECCKUMH
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ mnenbiM mokazateneM. CTeneHb C palMOHAIBHBIM TIOKA3aTENIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCMHYC M TaHI€HC 4YHMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaIbHbIC JOTapU(MbI
JleiicTBUTENbHBIC YHCTA. APUPMETHYECKHE OIepalui C JICHCTBUTEIHHBIMU
1.7  gucnamu. IlpuOnmkEHHBIC BBIYMCICHUS, TPABWIA OKPYTJICHHS, NPUKUAKA |
OIIEHKA Pe3yJIbTaTa BEIYUCICHUI
1.8  IIpeoGpa3oBaHue BBIpOKCHHI
1.9  KomruiekcHble yncia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2  VppaunoHanbHBIE YpaBHEHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHbIe U JIoTapu(MUIecKre ypaBHEHHUS
2.5  llensle u qpoOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6  VppanmoHanbHBIE HEPABEHCTBA
2.7  Tloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuveckne HEpaBEeHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMH
2.11 Marpuua cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenennTeNlb MaTpHIIbI
3 OyHKIMH U TpaduKH
31 @ynkius, cnocoOwl 3aaanus ¢yHkuuu. ['papux Qyskiun. BzanmHo oOpaTHBIE
' ¢bynkuu. YérHble u Heu€THble pyHkMH. [leproanueckue GyHKIUN
39 OO6nacte ompesnereHUs M MHOXKECTBO 3HaueHMH ¢(yHkuuu. Hymm ¢yHkimu.

HpOMC)KYTKI/I 3HAKOIMOCTOAHCTBA. HpOMC)Ky'TKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I .




Maxkcumymbl 1 MUHUMYMBbl (pyHKIuH. HanOomnbinee W HauMeHbIEe 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE

Crenennas QyHKUMsI ¢ HaTypajbHBIM M LeJbIM MokazaTteneM. EE cBolicTBa u

3.3 . .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4  Tpuronomerpuueckue GyHKINH, UX CBOICTBA U rpaduku
3.5  TlokazarenbHas u norapupmudeckas GyHKIMU, X CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcuMnToTel rpadukoB (yHkmui. CpoiicTBa (HYyHKIHM,
' HEMPEPBIBHBIX HAa OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8  Apudmernyeckas u reomerpuueckas nporpeccun. Dopmysa ClI0XKHBIX TPOIICHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1  TlpousBoanas pyukuuu. [IponsBoaHbie 21eMeHTapHBIX QYHKIUH
[Ipumenenne NpPOM3BOJHONW K HCCIIEJOBAaHMIO (PYHKIMH HAa MOHOTOHHOCTb U
4.2  sxctpemyMbl. HaxoxxaeHne HanOObIIero ¥ HAMMEHBIIETO 3HAYeHUsT (PYHKIUU Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1  MmuoxecTBo, onepaiuu HajJ MHOXecTBaMHu. [{uarpammel Ditniepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha IUIOCKOCTH
7.2 llpsiMble M MIJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTpaHHUKH
7.4  Tena u NOBEPXHOCTH BpAIllEHUS
7.5  KoopnuHaTbl U BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

MaremaTrka. BepossTHOCTB 1 cTaTHCTHKA: 0a30BBIi YPOBEHB: YUEOHHK: B 2 4aCTSX / MO Pel.
N.B. fAmenko. — M.: [Ipocseuienue, 2023

Cwmonuna 10.B., PaGouas TeTpaas Ha IeyaTHOM OCHOBE 1O IpeaAMeETy «BeposTHOCTD U
craTucTiKa» / «OCTpOBCKas cpeHsis 001e00pa3oBaTebHas IKOJIA

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA

Lludposeie MmaTepuaisl K ypokam ¢ - http://edsoo.ru

Marematuieckuii cJIoBaphb

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
- http://edsoo.ru

- http://yaklass.ru

- http://resh.edu/ru

https://math-oge.sdamgia.ru/ iemoepcuu padot EI'D nmo maremaruke

https://infourok.ru/
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