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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTro Kypca «BeposiTHOCTh M CTaTHCTHKa» 0a30BOTO ypOBHS
st oOyyvaroruxcst 10 —11 kmaccoB paspadoTtana Ha ocHOBe DeiepaibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTebHOTO CTaHAapTa CpeaHero oOmero oOpa3oBaHUs, C YUYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMU, MPEABSIBISEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPATUIHI
poccuiickoro oOpa3oBanus. Peanuzanusi mporpaMmbl 0OECIIEYMBAET OBJIAJICHUE KITIOYEBBIMU
KOMITETCHITUSIMU, COCTABJISIIOIIMMH OCHOBY JIJISl CAMOPA3BUTHUSL U HEMTPEPHIBHOTO 00pa30BaHUs,
LETIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO U TO3HABATEIbHOTO PAa3BUTHUSI JIMYHOCTH
oOyyJaronumxcsi.

HEJN U3YYEHUA YYHEBHOI'O KYPCA

VYuebuniii Kypc «BeposSTHOCTP U  CTaTUCTHKa» 0a30BOTO0  YPOBHS  SIBIIAETCS
MPOJOJKEHHEM U pPa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHSI OCHOBHOM
mkousibl. Kype npennaznadeH s GopMUPOBaHUS y 00YYaIOIIMXCS CTAaTUCTUYECKON KyJIbTYpPhl
Y TIOHMMAaHUs POJIM TEOPUHU BEPOSITHOCTEM KaK MaTEMaTHUYECKOTO NHCTPYMEHTA /Il U3YUYEHUs
CIy4allHbIX COOBITHH, BeJIMYMH U TmpoueccoB. [lpum wu3ydyeHuun Kypca oOoramarrcs
MPEACTABJICHUS YYallUXCsd O METOJaX HCCIEAOBaHUS HM3MEHUMBOIO MHpPA, pa3BUBAETCS
MOHMMaHWEe 3HAYMMOCTH M  OOIIHOCTM MaTeMaTHYeCKMX METOJIOB TO3HaHUs  Kak
HEOTBHEMJIEMOM YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConepxaHue Kypca HalpaBJI€HO HAa 3aKpEIJICHWE 3HAHWUM, MOJIyYEHHBIX NPU U3YYEHUU
KypCca OCHOBHOM IIKOJbl M Ha pPa3BUTHUE MPEACTABICHUN O CIyYalHbIX BEIUYMHAX W
B3aMMOCBSA3SAX MEXIYy HHMH Ha BaXHBIX IIPUMEpAX, CIOKETbl KOTOPBIX IIOYEPIHYTHI M3
OKpY>Karollero Mupa.

B cootBeTCTBUM C yKa3aHHBIMU LEISIMU B CTPYKType yueOHOro Kypca «BeposiTHOCTD U
CTaTUCTHKA» CpelHed IIKOJbl Ha 0a30BOM YpOBHE BBIACIEHBI CIEAYIONINE OCHOBHBIC
coniepkarenbHble TUHUM: «CiydaifHble COOBITHS M BEPOSITHOCTHY, «CiydaliHble BEIMYUHBI U
3aKOH OOJIBIINX YUCEID».

Baxnyro uwacth Kypca 3aHMMaeT HW3Y4YEHHE TEeOMETPUYECKOT0 M OMHOMHUAIBHOIO
pacnpenesieHuii M 3HAaKOMCTBO C HMX HENPEPBIBHBIMUA AHAJIOTaMM — II0KAa3aTelIbHbIM |
HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Conepxxanne nauHun «CiydaiiHble COOBITHUSI M BEPOSTHOCTU» CIIY’)KUT OCHOBOW JUIS
dbopMupoBaHUS TPEACTABICHUM O paclpeneleHU BEPOSTHOCTEH MeXAy 3HAYCHHUSIMU
CIIy4ailHBIX BEJIMYMH, a TaKXke dSTa JIMHUA HeoOXoauma Kak 0asza Uisi U3y4YeHHUs 3aKOHa
OonpMX yHcend — (QYHIAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJAE M OOIIECTBE U
MMEIOIIEro MaTeMaTudeckyro gopmanuzanuio. CaM 3akoH OOJIBIINX YHCEN Mpeaaraercs B
O3HAKOMUTEJIHOM (popMe ¢ MUHMMAJIbHBIM HCIIOIB30BAHUEM MaTeMaTH4YEeCKOTro popMainima.

Tembl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMM BEJIMYMHAMH, AKLEHTUPYIOT
BHMMaHUE IIKOJBHUKOB HAa OIMCAHMM M HU3YYCHUU CIy4alHBIX SBICHUHW C IIOMOILBIO
HEenpepbIBHBIX (pyHKIMI. OCHOBHOE BHHMAaHHUE YNENSIETCs MOKa3aTeIbHOMY U HOPMAIbHOMY
pacmpesieeHusM, MpH 3TOM TMPEAINOoJaraeTcs O3HAKOMHUTEIbHOE H3y4YeHHEe MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHIEMbIX (DaKTOB.



MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne kypca «BeposSiTHOCTh U CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOAMUTCS |1 yac B
HEZIEeII0 B TEUEHUE KaXA0ro rojga o0yueHus, Bcero 68 yueOHbIX 4acoB.



COJAEPKXAHUE YYEBHOI'O KYPCA
11 KUIIACC

UucnoBble XapaKTEPUCTHKHA CIYYalHBIX BEJIWYMH: MATEMaTHYECKOE OXHUJAHHUE,
JTUCIIEPCHS U CTAHJIAPTHOE OTKJIOHEHHUE. [IpuMepbl MpUMEHEHHST MATEMATHYECKOTO OKUIAHNS,
B TOM YHCIIE B 3a7a4axXx W3 IMOBCETHEBHOW >XM3HU. MareMarnueckoe OXHJAaHHe OWHApHOUN
CIy4YailHOM BEJIMYMHBI. MaTEeMaTU4YECKOE€ OKHUJIAHUE CYMMbl CIyYalHBIX BEJIMYMH.
Marematudeckoe OXHIAaHUE ¢ JUCHEPCUS TEOMETPUYECKOr0 W OMHOMHAIHHOTO
pacnpeneseHui.

3akoH OOJBIINX YKCET U €ro poJib B HayKe, Ipupoje u oomecTBe. BoIOOpOUHBI MeTO
HCCIICIOBAHUM.

[IpuMepsl HENPEPBIBHBIX CIy4YalHBIX BeJWYUH. [IOHATHE O TUNIOTHOCTH paclpenesCHHUs.
3agauu, TPUBOAANIME K HOPMaJbHOMY pacnpeaeieHuto. IloHatue o HOpMalbHOM
pacnpeesieHun.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAThl OCBOCHHS MPOrpaMMbl ydueOHOTO mpeameTra «MaTemaTukay
XapaKTEPUZYIOTCS:

I'paxxnanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW TO3ULHMH OOYYaIoOlIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO 00IIeCTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUM, TpOLEIyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U TpP.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMH B
COOTBETCTBUHU C UX (YHKIUSIMU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAaHHOCTBIO  POCCUMCKON  TpakJTaHCKOM  HJIEHTUYHOCTH, YBaXKEHUSI K
NpOIUIOMY MW HACTOSIIIEMY pOCCHMCKOW MAaT€MaTHUKH, LEHHOCTHBIM OTHOILICHUEM K
JOCTHMKEHHUSIM POCCUMCKMX MaTEMAaTUKOB W POCCUUCKOM MAaTEMAaTHUYECKOW IIKOJbI, K
WCIIOIb30BAHUIO ATUX JOCTWKEHUM B IPYTHX HAyKax, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

OCO3HaHHWEM JIYXOBHBIX IICHHOCTEH POCCUHCKOro Haponaa; CchOpMUPOBAHHOCTHIO
HPAaBCTBEHHOT'O  CO3HAHUSA, HATUYECKOrO TOBEJCHMUS, CBA3AHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHHUI HAYKHU U JESITEIbHOCThIO YUEHOI0; OCOZHAHUEM JIMYHOTO BKJIA]1a B
MOCTPOCHUE YCTONIMBOTO OYyIYIIIETO.

JcTeTnvecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKIIHOYas OCTETHUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, pPCEIICHUH, PacCYyX ACHUH; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTBIO YMEHHS TPUMEHITh MaTeMaTHYECKUE 3HaHMUS B HMHTEpecax
3I0pPOBOTO M Oe30macHOro obpasa KHW3HH, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 37I0POBBIO
(3mopoBoe mUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, peryispHas Gundeckas
AKTHUBHOCTB); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MTPH 3aHATHUSAX CIIOPTHBHO-030POBUTEIBLHOMN
JIeSITETLHOCTBIO.

TpynoBoe BociuTaHHE!

TOTOBHOCTBIO K TPYIY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IuIHBIM
chepaM npoecCHoHATBHOM JIeATETLHOCTH, CBI3aHHBIM C MATEMAaTUKOW U €€ MPUII0KCHHUSIMH,
yMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied Tmpodeccud U pealnu30BBIBaTh
COOCTBEHHBIC KWU3HCHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEeMaTHYECKOMY
00pa3oBaHUIO U CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEH JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUM MPAKTUUECKHUX 33/1a4 MAaTEMATUYECKON HAIIPaBJICHHOCTH.

IKOJOrHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBHIO AKOJIOTHYECKOW KYJIbTYpPHl, TTOHMMaHUEM BJIIUSHHS COIMATIBLHO-
SKOHOMHMYECKHUX IMPOILIECCOB HA COCTOSHUE MPUPOJHOM W COLMAIIBHOW Cpebl, OCO3HAHUEM
rII00aTBPHOTO  XapakTepa JKOJIOTMYECKHX MpoOJjeM; OpUEHTAlMell Ha TPUMEHCHHE
MaTEeMaTUYECKUX 3HAHUU JUTsl PEIICHHUs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPEe/Ibl, TNIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCHEACTBUM ISl OKPYKAIOILIEH CPEBL.



IleHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMHUPOBAaHHOCTHIO MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW IPAKTUKH, IMOHUMAaHUEM MaTEeMAaTHYEeCKOW HAyKH Kak
chepbl YeIIOBEYECKON MEATeTbHOCTH, JTAloB €€ pa3BUTHS W 3HAYUMOCTH IS PAa3BUTHS
[UBWIN3AIANA;, OBJIAJICHUEM SI3BIKOM MATEMaTHKA M MAaTeMaTUYeCKOW KyJIbTYpOW Kak
CPEIICTBOM ITO3HAHUS MHPA; TOTOBHOCTHIO OCYIIIECTBIISATH MPOCKTHYIO W HCCIIEIOBATEIBCKYIO
NEeSATSIIBHOCTh WHANBUAYAJIBHO U B TPYIIIIC.

METAIIPEJJMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE  pe3yibTaThl ~ OCBOCHHS — MPOTpaMMbI  Y4eOHOTO  TpeaMeTa
«MareMatrkay XapakTEpHU3YIOTCS OBJIAJICHUEM YHUBCPCAIBHBIMU  HO3HAGAMETbHLIMU
OelcmeUsAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCATbHbIMU
De2yIAMUBHBIMU OetCMBUSMU.

1) Vuueepcarvhvlie noznasamenvhvle Oeticmsusi, obecneuusarom QGopmuposaHue
0a3068bIX  KOCHUMUBHBIX — NpOYecco8  obyuarowuxcs  (oceoenue  Memooo8  NO3HAHUS
OKpYJMHCaoujeco Mupa, npuMeHeHue JN02UYeCKUX, UCCIe008amenbCKux onepayuil, yMeHuil
pabomamu ¢ unghopmayueii).

ba3oBbIe Jlornueckue JeiicTBUA:

®BLISIBJIATH U XapaKTEPU30BaTh CYNISCTBEHHBIC NMPHU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXIy MOHATUSAMHU; (QOPMYJIUPOBATh OMNPEIACICHUS TOHSTHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(PUKALMK, OCHOBAHMS sl 0000LIEHUS U
CpaBHEHMSI, KPUTEPUU TPOBOAUMOIO aHAIN3a;

® BOCIIPUHUMATh, (JOPMYJIUPOBATh U NMPEoOPa30BbIBATh CYXKICHUS: YTBEPIUTEIbHBIE U
OTpULATENbHbIE, €AMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIE;

®BLISIBJISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpEUHs B
(dakTax, JaHHBIX, HAONIOACHUSX W YTBEPXKIEHUAX; Mpelniaratb KpUTEPUH MJsl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHH;

e ieJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKTIOYeHH M, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

®IPOBOJUTH  CAMOCTOSITEJILHO  JOKa3aTelIbcTBA MaTEMaTHYECKUX  YTBEPXKICHUMN
(mpsiMble ¥ OT TPOTHUBHOIO), BBICTPAUBATh aPryMEHTAIMIO, NPUBOJIUTH NPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBHIBOJIBI;

®BLIOMpATh CIOCOO penieHus y4yeOHOU 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHus, BBIOMpATh HaumboJee MOAXOMAIMMNA € Y4ETOM CaMOCTOSITEIBHO BBIACIEHHBIX
KPUTEPHUEB).

ba3zoBble uccienoBarebCKue J1eHCTBUA:

®JICTIONB30BAaTh  BOMPOCHl  KaK  HMCCIEAOBATENbCKUM  MHCTPYMEHT  TO3HAHUS;
dbopMynHpoBaTH BOMPOCHI, (PHUKCUpPYIOIME TPOTUBOpEUre, MpoOJieMy, YCTaHABIMBAThH
HCKOMOE U JJaHHOE, (POPMHUPOBATH THUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

®TIPOBOJIUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA OAKCIIEPUMEHT, MCCIIEJOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTU4YeCKOro OOBEKTa, SIBICHHUS, MPOIIECCA, BBISIBICHUIO
3aBUCHUMOCTEH MEXIy 00BhEKTaMU, SIBIICHUSMH, TIPOIECCaAMU;



®CaMOCTOSITEIbHO  QopMyIupoBaTh 00OOIIEHUST W BBIBOABI IO  pe3yJibTaTam
MIPOBEEHHOTO HAOJIO/EHUS, HCCIEA0BAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pEe3yIbTaTOB, BHIBOJIOB U 0000IIICHHUIA;

®IPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE  Mpollecca, a TakkKe  BBIIBUTATh
MPEATNONI0XKEHHUS O €70 PA3BUTHH B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmanmueii:

® BLISIBIIATH AePUITUTH HHGOPMAIUHU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIPOC U
JUI pEIICHUS 33/1a4U;

®BLIONpPATh HMHPOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HWHTEPIPETUPOBATH HWH(OPMAILUIO pPA3TUYHBIX BHUIOB U GOpM
MIpe/ICTaBIICHUS;

®CTPYKTYpUpOBaTh HHGPOPMAIMIO, TMPEACTaBIATh €€ B pa3IuuHbIX  ¢opmax,
WTIOCTPUPOBATH IpapUUECcKH;

®OIICHMBATh HANEKHOCTh HWH(OOpPMAIMU [0 CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvnule KOMMYHUKAMUGHbLE Oeticmausl, obecneyusarom
copMUpoBanHOCMb COYUATLHBIX HABLIKOE 00)YAIOUWUXCHL.

Oo0uenne:

® BOCIIPUHUMATH U (HOPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUM C YCIOBUAMH U TEIIMU
oOI1IeHHs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M MUCHbMEHHBIX
TEKCTax, JaBaTh NOSCHEHMsI IO XOJAy peUIeHHs 3aJadd, KOMMEHTHPOBATh IOJYUYEHHBIH
pe3yJbTar;

®B x0/Ic 00CYXJIEHUS 33a]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYk/1aeMOi TeMbI, TPOOIEMBI,
pelraeMon 3aqaun, BHICKA3bIBATh MJIEH, HAlleJIEHHbIE HA MOMCK PELIECHUS; COMOCTaBIATh CBOU
CYXKICHHS C CYXKICHUSIMHU JPYTHX YYaCTHUKOB JUanora, 0OHapy>KMBaTh pPa3Inyue M CXOJICTBO
MO3UINI; B KOPPEKTHOM (hopme popMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAXKECHUS;

® [IPE/ICTABJIATH PE3YJIbTAThl PEIICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIEA0BaHUSA, IPOEKTA;
CaMOCTOSITEIbHO BBIOMpaTh (opmaT BBICTYIUIGHHS C Y4€TOM 3ajad [PE3CHTAlUd U
0COOCHHOCTEH ayTUTOPHUH.

Corpyanu4ecTBo:

®IOHMMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUIYaTbHON pabOTHI
MpHU pelIeHnH Y4eOHBIX 3aj7a4; MPUHUMATH II€JIb COBMECTHOW NEATEIbHOCTH, IUIAHUPOBATH
OpTraHM3aIMI0 COBMECTHOM paboThI, paclpeAesiTh BHAbI padoT, TOTOBAPUBATHCS, 00CYKIATh
mpolecc 1 pe3ysbTaT paboThl; 06001aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

® y4aCTBOBATh B IPYNIOBBIX hopMax paboThl (00CYKIeHHS, 0OMEH MHEHHH, «MO3TOBBIC
MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh PabOThI M KOOPIMHHPOBATH CBOU JIEHCTBUS C
JIPYTMMH 4JICHAMH KOMAaHJbl; OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIUNA MPOIYKT IO
KpUTEPHSIM, CPOPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOJCHCTBUS.

3) VYuusepcanvnvie pecynsamuenvie Oeiicmeus, obecneuusaiom  Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmusanus:



COCTaBJIATH IUIaH, aITOPUTM PEIICHUS 3a/1a4yd, BBIOMPATH CIIOCOO pELIEHUs C y4ETOM
HUMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApPUAHTHI PEIICHUH ¢ yUETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

®BJIA/ICTh HABBIKAMU [103HABATEJILHOM pe(IEKCUU KaK OCO3HAHMS COBEPILAEMBIX
JEMCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTaTOB; BIaJAETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLECCA U PE3YJIbTATa PEIICHUS] MAaTEMAaTUYECKON 3aa4H;

®IPEIBUACTh TPYJIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IPH PELICHUU 33]1a4¥, BHOCHUTH
KOPPEKTHUBBI B ACSITEIHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX, HAHJACHHBIX OLINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

®OLICHUBATh COOTBETCTBHE pe3yjibTara LENH W YCIOBUSM, OOBICHATH NPUUMHBI
JNOCTUKEHUSI WJIM HEJOCTHKEHHUS pEe3yJbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OLICHKY NTPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATHI

CpaBHUBATh BEPOATHOCTHU 3HAYCHUM CIIy4alHON BEJIWYMHBI 110 PACHPENCICHUIO WIH C
IIOMOIIBIO UAarpaMM.

OnepupoBaTh NOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA; NPUBOAWTH NPUMEPHI, Kak
MIPUMEHAETCS MATEMATUYECKOE OXKHUJAHUE CIy4alHOM BEJIMYMHBI HAXOJUTh MAaTEMaTUYECKOE
O’KHJAaHUE 110 JTaHHOMY paclpeieeHUIO.

HmeTts npeacTaBiaeHyue o0 3aKOHE OONBIINX YHCE.

HNMmets nipencTaBieHnue 0 HOPMaabHOM PacIpeIeICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
M o
1 ATEMATHHECROE OIUAAMHE CHyRalHOn 4 https://m.edsoo.ru/NLUR2F4P4
BCIINMYUHBI
2 ﬂncneupcnf 11 CTAIAPTHOE OTIJIOHEHHE 4 1 https://m.edso00.ru/9GOF3UXPG
CJIY4arnHOUW BCIIMYUHDBL
3 3aKoH OOJIBIINX YUCEI 3 1 https://m.edsoo.ru/3S0TJOXPH
u .
4 CTPEPRIBHAIC CIYHAMIHE BEITHAIHM 2 https://m.edsoo.ru/UESKK8SEX
(pacmipenenenwsi)
5 HopmanbHOe pacnpenenenus 2 1 https://m.edsoo.ru/\V2IPEP5DW
I1 606
6 OBTOPCHHE, 000 HICHI:IC 1 19 2 https://m.edso0.ru/957SUT5BH
cucTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



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

IHOYPOYHOE IIVIAHUPOBAHHUE

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[ToBTOpenue, o6o0IIEHNE,
CHCTeMaTH3aIus 3HaHUH.
Crny4aiiHble OTIBITHI M BEPOSITHOCTH
ciydaiiHeIX coObITil. Cepun
HE3aBHCUMBIX HCIBITAHUI

02.09.2026

https://m.edsoo.ru/XUPBX5564

[ToBTOpeHue, 0600IICHNE,
CHUCTEeMaTU3als 3HaHHM.
CrnydaiiHbI€ OTIBITHI M BEPOSITHOCTH
ciryJaiHbeIX coObITHi. Cepun
HE3aBUCHUMBIX UCTIBITAHUN

09.09.2026

https://m.edso0.ru/SRLS8AOSP

[ToBTOpEeHue, 0600IICHNE,
CUCTEMaTHU3alUs 3HAHUMN.
Ciy4yaliHbl€ OTBITHI U BEPOSTHOCTU
ciryJaiHbIX coobiTHil. Cepun
HE3aBUCHMBIX UCIIBITAHUN

16.09.2026

https://m.edsoo.ru/OMJHS2B6V

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTH3alus 3HaHUM.
CnydaiiHble ONBITHI U BEPOATHOCTH
ciyyaiiHbIx coObiTuii. Cepun
HE3aBUCUMBIX UCITIBITAHUI

23.09.2026

https://m.edsoo.ru/G86HDNKIO

[Tpumepsl mpuMeHeHUS
MaTeMaTHYeCKOTO OKUIaHHUSI
(cTpaxoBaHue, 10TEpEs)

30.09.2026

https://m.edsoo.ru/DZPTQPAOL



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO
https://m.edsoo.ru/DZPTQPA0L

MaremaTu4ueckoe OXKHNJaHUC CYMMBI

07.10.2026

6 . https://m.edso0.ru/ES8V3603X
CITydaifHbIX BEJTMYUH
Maremaruueckoe 0XuIaHNE 14.10.2026

7 r€OMETPUYECKOT0 ¥ OMHOMHAIILHOTO https://m.edsoo.ru/GV6SR3B8B
pacrpeeneHuin
Maremaruueckoe 0XuIaHNE 21.10.2026

8 r€OMETPUUECKOT0 ¥ ONHOMHUATIBLHOTO https://m.edsoo.ru/WB5870118
pacrpeneneHni

9 Jlucniepeus 1 CTanzapTHOe 11.11.2026 | pitps://m.edsoo.ru/MHDAT G457
OTKJIOHCHHE

10 Jlictiepens it Craiaptioe 18.11.2026 https://m.edsoo.ru/OEQISEOLY
OTKJIOHCHHE

11 JHCTIEpCHt TEOMETPHIECKOTO I 25.11.2026 https://m.edsoo.ru/QDOWXCAQV
OMHOMUABHOTO pacnpeaeaeHus
[IpakTruueckas paboTa c

12 WCIIOJIb30BAHUEM DJICKTPOHHBIX 02.12.2026 https://m.edsoo.ru/VUDVP7WRV
TabJIMIL

13 3akon 6OHBH{HX et . 09.12.2026 https://m.edsoo.ru/0J6UJWKNJ
Br160pouHbIif MeTO1 McCle0BaHUN
3 0 .

14 aron OHBH{HX el . 16.12.2026 | 4n.//m.edsoo.ru/6EWODFH74
Br160pouHBIif MeTO1 McCle0BaHUN

15 [TonyrogoBasi KOHTpoOJbHASA paboTa 23.12.2026 https://m.edsoo.ru/ARR7GAHFV
[IpakTuueckas pabota c

16 HCIIOJIb30BAHUEM DIIEKTPOHHBIX 13.01.2027 https://m.edsoo.ru/U60PWQJSX
TabmuI
IT

17 PHMEPEL HEPEPRIBHBIX 20.01.2027 https://m.edsoo.ru/Y6H0T4975

CIIy4aiHbIX BeIU4YuH. OyHKINA



https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74
https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5

IJIOTHOCTU paclpe/ieNiCHus.
PaBHOMEpHOE pacnpeneneHue u ero
CBOICTBA

18

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEJIMYUH. OyHKIHS
IJIOTHOCTHU PACIpPEICICHUS.
PaBHOMEpHOE pacnpenesnieHre u ero
CBOMCTBaA

27.01.2027

https://m.edsoo.ru/EMWRNNSCH

19

3ajauu, IPUBOIAIINE K
HOPMAJIbHOMY PacIpeeieHUIO.
OyYHKIMS ITIOTHOCTH U CBOMCTBA
HOPMAJIBHOTO pacipeaesieHus

03.02.2027

https://m.edsoo.ru/UYVV78A6W

20

[IpakTrueckas pabota c
UCTIOJIb30BAHUEM HIICKTPOHHBIX
TabJIMIL

10.02.2027

https://m.edsoo.ru/G5H74M8Y8

21

[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMAaTH3alys 3HaHUH.
OmnucareinbHas CTaTUCTAKA

17.02.2027

https://m.edsoo.ru/M1M41HBDP

22

[ToBTOpEHME, 0000IICHNE 1
CHCTEMAaTH3aLMs 3HAHWIA.
OmnmucarenpHast CTaTUCTHKA

24.02.2027

https://m.edsoo.ru/5SONNQF02G

23

[ToBTOpEHME, 000OIICHNE 1
cucTeMaTu3anys 3HaHui. ONBITEI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMH

03.03.2027

https://m.edsoo.ru/UR3GDQSUO

24

[ToBTOpEHue, 06001mEeHNE U
cucreMaTH3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMH COOBITUIMU

10.03.2027

https://m.edsoo.ru/Q5K28U14V



https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G
https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V

25

[ToBTOpEHue, 0600MICHNE U
CUCTEMaTU3alMs 3HAHUHN.
Brrunciienue BeposATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI
rpadUUecKux METOI0B
(koopaMHaTHas HpsMasi, JEpEBO,
auarpamma Dumnepa)

17.03.2027

https://m.edsoo.ru/ZUJHR430X

26

[ToBTOpeHue, 06001IICHNE U
CUCTEMaTU3als 3HAHUHN.
Brrunciienue BepoaTHOCTEN
coOBITHI ¢ IpUMeHeHueM GopMy U
rpaduyecKkux MEeTo0B
(KoopaMHaTHas NpsMasi, JepeBo,
auarpaMmma Dumepa)

31.03.2027

https://m.edsoo.ru/6GDYWWOA7

27

[ToBTOpEeHUE, 0600IIEHNE 1
CUCTEMaTHU3alUs 3HAHUMN.
Brrunciienne BepoATHOCTEM
coOBITHH ¢ IpUMeHEeHHEM (HopMyIT 1
rpadM4ecKux METOI0B
(koopauHATHAs MpsiMast, IePEBo,
auarpamma Dusepa)

07.04.2027

https://m.edso0.ru/61S61FQ5S

28

[ToBTOpEHME, 000OIICHNE 1
cUcTeMaTH3aIlHs 3HAHUM.
Brrunciienue BeposiTHoCcTEH
coOBITHIA ¢ IpUMeHeHueM GopMy U
rpaduyecKux METOJ0B
(koopaMHaTHas TpsMasi, JepeBo,
nuarpamma Jitepa)

14.04.2027

https://m.edsoo.ru/I5GUWKU35



https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S
https://m.edsoo.ru/I5GUWKU35

29

[ToBTOpEHue, 0600MICHNE U
CUCTEMaTU3alrs 3HaHH.
CrnyuaiiHble BEJIMYUHBI U
pacnpeneneHus

21.04.2027

https://m.edsoo.ru/OB10VDBL1I

30

[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3alrs 3HaHH.
CrnyuaiiHple BEIMYUHBI U
pacrpeeneHus

28.04.2027

https://m.edsoo.ru/KSOMS8IYPE

31

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTH3aIHs 3HAHWH.
MareMmaTtndeckoe OXKUJaHnue
CIy4aiHOU BEJIMYHHBI

05.05.2027

https://m.edsoo0.ru/2E9RXIOEN

32

[ToBTOpeHuEe, 0600IIEHNE U
CHCTEeMaTH3aIus 3HaHUH.
MareMmatnyeckoe OXKHUIaHueE
CIy4aiHOUM BEJIMYHHbI

12.05.2027

https://m.edsoo.ru/QFVHKCYUS

33

Hrorosas koHTpoJbHAS paboTa

19.05.2027

https://m.edsoo.ru/NHIZIXLY6

34

[ToBTOpEHME, 0000IICHNE 1
CHCTEMATH3aLMs 3HAHUI

26.05.2027

https://m.edsoo.ru/2YZ3KI16M

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/OB10VDB1I
https://m.edsoo.ru/KS0M8IYPE
https://m.edsoo.ru/2E9RXI0EN
https://m.edsoo.ru/QFVHKCYUS
https://m.edsoo.ru/NHIZIXLY6
https://m.edsoo.ru/2YZ3KII6M

MMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

HIf)(:)I:sepﬂeMoro IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThl 0CBOEHHs! OCHOBHOI1
pesyabraTa o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
S) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaATh BEPOSITHOCTH 3HAYEHUH CIy4alHOW BEJIMYMHBI IO PACHPEICIICHUIO
WIH C IOMOUIBIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTHYECKOIO OXKUAAHUSA, IPUBOJUTH MPUMEPHI
5.2 TOr0, Kak IMPUMEHSETCS MAaTeMaTU4YeCcKOe OKUIaHHE CIy4yailHOM BEJIMYMHBI,
HaX0JUTh MAaTEMAaTUYECKOE 0’KUJAaHHE 110 TaHHOMY paclpeleleHHIO
5.3 Nwmets npencraBieHre 0 3aKOHE OOJIBIITUX YHCeTT
5.4 HNmeTs npenicraBieHne 0 HOPMaJIbHOM pacupeaeIeHun

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

5

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIYHaWHbBIX BEIMYMH: MAaTEMaTHYECKOE OKUIAaHUE, TUCTIEPCHUS
U CTaHJapTHOE OTKJIOHEeHHuE. [[pumepbl TpUMEHEHHsT MaTEMATHYECKOTO OKHUJIAHUS, B TOM
Yucjie B 3ajJayaX W3 IOBCEIHEBHOW J>KM3HH. MareMmaTtndeckoe OXHuJaHue OWHapHOU
CIIy4alHOM BeJWYUHBI. MaTeMaTH4ecKoe OXHUIAHUE CYMMBI CIy4alHBIX BEJIUYMH.
MareMatuueckoe OXHUIAHUE ¥ JUCIEPCHS T'E€OMETPUUYECKOr0 ¥ OMHOMHUAIBLHOTO
pacnpeneneHui

5.2

3akoH OOJNBIIMX YHCET W €ro POJjb B HayKe, Mpupoje M olmiecTBe. BrIOOpOUHBI METON
HUCCIIEIOBAHUI

5.3

[Ipumepbl HeNpepbIBHBIX CHy4dailHbIX BeNWYHH. [IoHATHE O TJIOTHOCTU pacHpeleNeHUs.
3amauy, NOpPUBOJAIIME K HOpPMaJIbHOMY pacmpeneneHuo. [loHsTHe O HOpMaIbHOM
pacnpeneseHuu

ITPOBEPAEMBIE HA EI'9 110 MATEMATHUKE TPEBOBAHUS K PE3YJ/IbTATAM
OCBOEHHMS OCHOBHOHU OBPA3OBATEJIBHOU IIPOI'PAMMBI CPEJIHEI'O

OBHIEI'O OBPA3OBAHUA
Ko .
I olllse SEMOL0 IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJibTATAM OCBOEHHSI OCHOBHOM
poBep 00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi
TpeOOBAHUS

Bnanenne Mmeronamu J10Ka3aTeiabCTB, AJITOPUTMAaMH peIICHUS 3a/ad; yMEHHUe
(dbopMynUpoBaTh U ONEPUPOBATH MOHATHSMU: OIpENENIEHUE, aKCHOMa, TEOpeMa,
CIIEZICTBUE, CBOICTBO, MPHU3HAK, J0KA3aTEIbLCTBO, PAaBHOCUIIbHbBIE (DOPMYIUPOBKH;
IPUMEHATh HX; YyMeHHe (OpMyIHpoBaTb OOpPaTHOE U IMPOTHUBOIOJIOKHOE
YTBEP)KJCHHUE, NPUBOJUTH NPUMEPbl U KOHTPIPHUMEPHI, MCIOJIB30BaTh METO]
MaTeMaTU4YeCKOM MHIYKIUH; TPOBOAMTH JOKA3aTEJIbHBIE PACCYXAECHUS TpU
pELIeHNH 3aJa4, OLICHUBATh JIOTUYECKYIO IMPaBWIBHOCTb PACCYXACHUN; YMEHHE
ONEpUPOBAaTh  TMOHATHUSAMHU:  MHOXECTBO, IOAMHOYKECTBO, ONEpaluu  Haj
MHO>KECTBAMHU; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar st
OTMCAHHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUM U IIPU PELICHUH 3a/1a4, B TOM YHCIE U3
JPYruX y4eOHBIX MPEJMETOB; YMEHHE ONEpUpOBaTh MOHATUAMU: Tpad, CBI3HBIN
rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U OMUCHIBATH Ipadbl
Pa3NUYHBIMU CII0COOAMU; MCII0JIb30BaTh I'padbl IPU PELICHUHU 33134

YMmenue ONICPpUPOBATH MOHATHUAMH. HATYPAJILHOC YUCIIO, TCJIO0C YUCII0, CTCIICHDb C




LEIBbIM II0KA3aTeIeM, KOPEHb HATYpPAJIBHOW CTENEHH, CTENEHb C PalMOHAIbHBIM
MoKa3aTeNieM, CTETEeHb C JICHCTBUTEIBHBIM MOKa3aTesieM, Jorapudm ducia, CUHYC,
KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO 4YMCJIA, OCTAaTOK II0 MOJYJII0, PAallMOHAIBHOE
YHUCII0, UPPALMOHAILHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, LIEJIBIX, PALlUOHAJIbHBIX,
JNEUCTBUTEIBHBIX  YHUCEN; YMEHHE UCIOJIb30BATh IPU3HAKUA  JCIUMOCTH,
HAaMMEHbINMKA OOMMK JeNuTeNh W HauMeHbllee oOInee KpaTHOE, AalrOpPHTM
EBxnnpa mpu pemieHuM 3a1ad; 3HAKOMCTBO C  Pa3iMYHBIMM IO3ULIMOHHBIMHU
CUCTEMaMM CYHUCIICHMS; YMEHHE BBINOJHATh BBIYMCICHUE 3HAYCHUU W
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSMH W Jorapudmamu, mnpeoOpa3oBaHUs
IpOOHO-PAllMOHATIBHBIX ~ BBIPAKEHHI; YMEHHE  ONEpPHPOBAaTh  MOHATHUSIMHU:
MIOCJIEI0BATEIBLHOCTD, apU(METHUECKAsl POTPECCUs, TE€OMETPUUECKAs IPOTrpecCHs,
OecKOHEUHO yObIBaroIlasi TreoMeTpuyecKkass Mporpeccus; YyMEHHME 3aJ]laBaTh
MIOCJIEIOBATEILHOCTH, B TOM YHCJIE C ITOMOIIBIO PEKYPPEHTHBIX (GOPMYI; YyMEHHE
ONIEPUPOBATh TMOHATHAMU: KOMIUIEKCHOE YHCIO, CONPSHKEHHBIE KOMIUIEKCHBIE
yyclia, MOJyJdb M apryMEHT KOMIUIEKCHOTO 4Yucia, (opma 3amucu KOMIUIEKCHBIX
yucen (TreoMeTpuyecKas, TpPUTOHOMETpUYECKas U ainreOpanyeckas); yMeETh
MIPOU3BOJIUTh apuUPMETHUECKHUE JIEHCTBUS C KOMIUIEKCHBIMU YHCIIaMH; MIPUBOJIUTH
IIPUMEPBl  MCMOJB30BAHUS KOMIUIEKCHBIX YHCEJI; OINEPUPOBATH IOHATUAMM:
Marpuna 2x2 wm  3%3, ONpeneNuTeNb MaTpullbl, TE€OMETPUYECKUNA CMBICI
ONPEIETUTENS

VYMeHme OIICpHUPOBATH TIIOHATUAMMU. panuOHaJIbHBIC, HUppaluOHAJIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(l)MI/I‘IeCKI/IC, TPUTOHOMETPUYCCKHUEC YPAaBHCHUA
U HEpaBEHCTBA, HUX CHUCTEMbl, YMEHHE OIEPUPOBATH TMOHATUSMU: TOXKAECTBO,
TOKJIECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUMN U
HEPaBEHCTB, PaBHOCHIIBHOCTh YPaBHEHMI, HEPABEHCTB U CUCTEM; YMEHHUE pellaTh
ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MOMOMIbIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHUS, HEPABEHCTBA W CHUCTEMbl C MapamMeTpoM; NPUMEHSATb YpaBHEHMS,
HEpPaBEHCTBA, MX CHUCTEMBbl JUIsl pEIIeHHs MaTeMaTU4YecKuX 3ajad M 3ajad u3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOM KU3HHU

YMeHue onepupoBarh MOHATUIMH: QYHKIUS, YETHOCTh (DYHKIMH, TEPUOTUYHOCTH
(GyHKIMHM, OTrpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (PYHKIIMH, SKCTPEMYM
¢byHKIMY, HaumOoJblllee U HAaUMEHbIIee 3HAuYeHUs (QYHKIUU Ha MPOMEXKYTKE,
HenpepbeiBHas (YHKIMSA, acUMOTOTHI rpaduka (QyHKIMU, TepBas U BToOpas
MPOU3BOJIHAS (PYHKIIMH, T€OMETPUUYECKUNH U (PU3HUECKUN CMBICI MPOU3BOIHOIM,
nepBooOpasHasi, onpeneaEHHbI HHTErpail; yMEHUEe HaXOIUTh aCUMIITOTHI Ipaduka
(GYHKIMH; YMEHHE BBIYHCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMU (PYHKIMH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky (QyHKINH;
YMEHHE HaXOJIUTh MPOU3BOIHBIC ANEMEHTAPHBIX (DYHKIUI; YMEHHUE HCIIOIb30BaTh
MPOU3BOJIHYIO JUISI  HCCIAeAOBaHUA  (PYHKIUIM, HAXOAUTh HauOoIblIME W
HauMEHbIIME 3HaueHus (yHKOUI; CTpouTh TpadUKd  MHOTOWIEHOB C
WCIOJIb30BAHMEM allllapaTa MaTeMaTH4YeCKOTO aHaIN3a; MPUMEHSTh MPOU3BOTHYIO
JUTS HAaXO0XACHUS HAWIY4IIEro pPelieHus] B MPUKIAJHBIX, B TOM YHCIE COIUATBHO-
SKOHOMHYECKUX U (PU3MUECKUX 3aJlauyax; HaXOIUTh IJIOHIaAU U 00BEMBI QUTYp C
MOMOIIIBI0 MHTETpajia; NPUBOJUTH NMPUMEPHl MAaTEMAaTUYECKOTO MOJEIMPOBAHUS C
nomol1sio quddepeHnnaibHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk ¢GyHKIUM, oOpaTHas QyHKIMS,
KoMno3uuuss  (QyHKUUHE, JuHeWHas ~— (QyHKUMsA, KBajpaTHuyHas  (QYHKIHS,
pauMoHanbHas (QYHKIMS, CTENeHHas (YHKUIMSA, TPUTOHOMETpUYeckue (QyHKIMH,
oOpaTHble TpUTOHOMETpUYECKHEe (YHKIUH, MOKa3zaTelbHas M JOorapupMHuyeckas
(GYHKUIMHU; yMEHHE CTPOUTh TpapuKH H3YYEHHBIX (YHKIMIHA, BBINOJHATH




npeoOpazoBanusi TpaduKoB (PYHKIUH, HUCHOIB30BaTh TpadUKd Ui H3Y4CHUs
MIPOLIECCOB ¥ 3aBUCUMOCTEH, MPH PEUICHUH 3a7a4 U3 IPYruX YIeOHBIX IPEIMETOBU
3ala4 M3 pEATbHOW JKW3HU; BBIpaXaTh (GOPMYyJaMU 3aBUCUMOCTH MEXKIY
BENTMYMHAMHM, WCIIOJNB30BaTh CBOWCTBA H rpaduku (QYHKIUN IS perieHHs
ypaBHEHUH, HEPABEHCTB U 3aJ1a4 C ImapameTpaMu; n300pakaTh Ha KOOPIAHMHATHOM
TJIOCKOCTH MHOXECTBA PEIICHUI YPaBHEHUH, HEPABEHCTB U MX CUCTEM

YMeHue pemaTh TEKCTOBbIE 33JaYd Pa3sHbIX THUIIOB (B TOM YHUCII€ HA IPOLEHTHI,
JI0JIM U 4acTH, Ha JBM)KEHHE, paboTy, CTOUMOCTbh TOBAPOB U YCIYT, HAJIOTH, 3a/1a4H
3 007acTW ympaBieHWs] JIMYHBIMH M CEMEHHBIMH (PUHAHCAMH); COCTaBISTh
BBIPDQXKCHUS, YpPAaBHEHMS, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 33J]1a4H,
UCCIIEI0BATh TIOJIY4YE€HHOE PEIIEHHE U OLICHUBATh MIPABIOIO0J00HOCTb PE3yIbTaTOB;
YMEHHE MOJEIMPOBATh pealbHblE CUTYyallMH Ha SA3BIKE MATEMAaTHUKH; COCTABIIITH
BBIPDQXKECHUS, YPAaBHEHMS, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 33J]1a4H,
UCCIIEIOBAaTh ITIOCTPOCHHBIE MOJEJIM C HCIOJIb30BAaHUEM amnmnapara aiareOpsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh IMOHATUSIMHU: CpeqHee apu(pMeTHYecKoe, MeJInaHa,
HauOoJblllee M HauUMEHbIllee 3HAueHUus, pa3Mmax, JUCHEepCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE W3BJEKaTh, HHTEPIPETUPOBATDH
nHpopmalnioo, TpPEICTaBICHHYI0 B TabiauIax, Ha JAMarpaMmax, rpadukax,
OTpaXKarollyl0 CBOMCTBA peaJbHBIX MPOIECCOB U SIBICHUN; TNPEICTABIATH
nH(pOpPMAalLIMIO C TMOMOIIBIO TAaOIMIl U JUarpaMM; HCCIEI0BaTh CTaTHUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C NMPUMEHEHHEM TIpadUUYecKUX METOJOB M DSJIEKTPOHHBIX
CpeAcTB; Trpaduyecku UCCIeI0BaTh COBMECTHbIE HAOIIOAECHUS C IOMOUIbIO
JarpaMM pacCeUBAHUS U JUHEUHOU perpeccuu

YMeHne omnepupoBaTh TOHITHAMHU: CIydalHBIA OIBIT W CIIy4alHOE COOBITHE,
BEPOSITHOCTh  CIIy4allHOTO  COOBITHS; yMEHHE BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BAHUEM TpapUUEecCKuX METOJO0B; MPUMEHATH (OPMYJIbl CIOXKEHUS U
YMHOXEHUSI BEPOATHOCTEH, (pOopMyy MOITHOU BeposTHOCTH, popmyny beprysm,
KOMOUHaATOpHbIE (DaKThl U GOPMYJIbI; OLIEHUBATH BEPOSATHOCTU PEAIbHBIX COOBITHIA;
YMEHHE OIEepUpOBaTh MOHATUSIMU: CllydailHas BEJIUYMHA, paclpeieseHue
BEpPOSITHOCTEH, MaTeMaTH4ecKoe OXKMJaHHe, [JHUCIepCUsi U  CTaHJapTHOE
OTKJIOHEHHE CIy4allHOW BeJIMYMHBI, (QYHKIUU pachpeleeHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTeJIbHOTO W HOPMAJIBHOTO pacHpeleieHUuid; yMeHUe
WCIIOJIb30BaTh CBOWCTBA HW3YYEHHBIX pACHpeleNeHUid JUIsl pelIeHus 3ajad;
3HAKOMCTBO C TMOHSATHSAMHU: 3aKOH OOJIBIIMX YHCET, METOJbl BBIOOPOYHBIX
WCCIIeIOBAaHUI; YMEHHUE TIPUBOIUTH MIPUMEPHI TIPOSBICHHS 3aKOHA OOJIBIINX YHCEN
B IPUPOJHBIX M OOUIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPUPOBATh MOHATHIMHU:
coueTaHue, TIEePECTaHOBKA, YHCIO COYETaHWH, YHCIO TEPECTaHOBOK; OMHOM
HproToHa; yMeHue mNpUMEHSTh KOMOMHATOpHBIE (AKThl M PACCYXKACHUS Ui
pelieHus 3ajad; OIICHHBAThb BEPOSTHOCTH peallbHBIX COOBITUH; COCTaBISATh
BEPOSTHOCTHYIO MOJI€NIb U MHTEPIPETUPOBATH MOJyYECHHBIN PE3YIIbTAT

YMeHue omnepupoBaTh MOHATHAMHU: TOYKA, NpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, TUIOCKUH YroJjl, ABYTPAaHHBINH YroJj, TpEXTPaHHBINA
yroj, CKpeIUBaIoIuecs IpsMble, NapajljIeIbHOCTh M IEPIEHIUKYISPHOCTD
NpSAMBIX M IUIOCKOCTEH, YroJ MEeXAYy MNpsAMBIMH, YroJl MeXAy IpsSIMOU U
IIJIOCKOCTBIO, YIrOJ MEXAY IUIOCKOCTSMH, PAacCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHUEe MEXAY IMpPSMBIMH, PpACCTOSHUE MEXKAY IUIOCKOCTAMH; YMEHHUE
UCIOJIb30BaTh MPU PELICHUH 3a/lad U3ydeHHbIe (DAaKThl U TEOPEMBbI IUIAHUMETPHH;
YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpa; CTPOUTh
MAaT€MAaTUYECKUE MOJEIN C IMOMOUIBI0 T€OMETPUUYECKUX IOHATUNH U BEIIMYUH,




peliaTh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3ala4n
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YMeHue omnepupoBaTh MOHATHSAMHU: IUomans (urypel, o00bEM  Qurypsl,
MHOTOTPAaHHUK, TPaBWIBHBIA MHOTOTPAaHHMK, CEUEHHE MHOTOTPAHHUKA, KYO,
napajjiesienunesl, Npu3Ma, nHpamuaa, ¢Gurypa ¥ TOBEPXHOCTh BpAaICHHUSA,
IUIMHIP, KOHYyC, Imap, cdepa, IUomans cdepsl, IUIOMaas [OBEPXHOCTH
NUpaMUbl, TPU3MBI, KOHyca, LWIMHApPA, O00BEM Kyba, MPSIMOYroJbHOTO
napajiesienunesa, MHPaMHIbL, TPU3MbI, IWIMHIpPA, KOHYyca, Iapa, pa3BEpPTKa
MMOBEPXHOCTH, CEYCHHS KOHYCa M LWIMHJPA, TapajuleJIbHbIE OCH WM OCHOBAHHMIO,
CeYeHHe IIapa, IUIOCKOCTh, Kacaromasics cepbl, LIINHIPA, KOHYCa; YMEHHE
CTPOWTH CEUCHHE MHOTOTPaHHHMKA, H300pa)kaTb MHOTOTPAaHHUKH, QHUTYPHI |
MOBEPXHOCTH BPAIICHUsS, WX CEUCHHs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX
CpEe/CTB; YMEHHE NMPUMEHSTh CBONCTBAa reOMETPUYECKUX (DUTYp, CAMOCTOSTEIHHO
(bopMynHpOBaTh OIpENeNeHUs] W3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3BI O
CBOWCTBaX M MPHU3HAKAX T€OMETPUIECKUX (PUTYp, 0OOCHOBBIBATHMIIA OIPOBEPTaThH
UX; YMEHHE TPOBOAMUTH KIACCH(PHUKANNI0O (UTYp TIO pPA3IUYHBIM TpPU3HAKAM,
BBITIOJTHATH HEOOXOIMMBIE JIOTIOJTHUTENIbHBIC TIOCTPOCHUS
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YMeHne omnepupoBaTh TOHSTHAMH: JBIKCHHE B TIPOCTPAHCTBE, MapaylIelbHBIN
MepeHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHne
moao6us, moAoOHbIE (UTYpPBI; YMEHUE PACIIO3HABATH PaBHBIE U MOJIOOHBIE PUTYPHI,
B TOM YHCII€ B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; MCIIOIb30BaTh TEOMETPHUICCKIE
OTHOIIEHHSI TIPH PEUICHWU 33/1a4; HAXOJAWTh T€OMETPHUYECKHE BEIMYMHBI (IIHHA,
yToJ, IIoIIaib, 00bEM) MU pelIeHU 3a7a4d U3 IPYrux y4eOHBIX MPEAMETOB U U3
pealbHOM KU3HHM;, YMEHHUE BBIYHMCISATH T€OMETPUUYECKHE BEWYMHBI (JJIMHA, YrOJl,
IJI0IIalb, 00BEM, TUIONIAAb TOBEPXHOCTH), HCIOJB3Ysl H3Y4YeHHBIE (OPMYIBI H
METO/bI, B TOM YHCIJIE: IUIONIa/b MOBEPXHOCTU MUPAMUbI, NPU3MBI, KOHYCa,
OWIMHIpA, TUomanab chepsl; 00béM Kyba, MPSIMOYTOJBLHOTO MapajuieenuIea,
MUpaMHIbl, MPU3MBI, IWIMHApPA, KOHYyca, LIapa; yMEHHWE HAXOJUTh OTHOILIEHHE
00BbEMOB MOOOHBIX (hHUTYp
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YMeHue onepupoBaTh MOHATHAMH: NMPSMOYTOJIbHAs CUCTeMa KOOPIWHAT, BEKTOD,
KOOpJIMHATHl TOYKH, KOOPAMHATBHl BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEJICHUE
BEKTOpa Ha YHUCIIO, Pa3oKeHHE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEICHHE,
BEKTOPHOE TPOM3BEJCHHE, YIOJd MEXKAYy BEKTOpaMH; yMEHHE HCII0Ib30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ Ul PELICHHUsS] TeOMETPUUYECKUX 3aJa4d U 3a]1au
JPYTrUx y4eOHbIX TPEIMETOB
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YMeHue BBIOMpATh MOIXOISAIIMA METOJN JJs peuleHHsl 3aJadyd; [OHUMaHUE
3HAYUMOCTH MaTEMaTHKU B U3yYCHHUH MPUPOTHBIX U OOLIECTBEHHBIX MPOIIECCOB U
SIBJICHUW; YMEHUE PAcClO3HABaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE,
yYMEHHE MPUBOIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUIA POCCHICKONW 1 MUPOBOI
MaTeMaTH4eCKON HayKu




HEPEYEHD 2JIEMEHTOB COIEPKAHUA, ITPOBEPAEMbBIX HA EID 11O
MATEMATHUKE

Kox

HpOBepﬂeMblf/i IJIEMECHT COACPKAHUA

1 Hucna v BIYKCICHUS
1.1 | HarypaibHble u nensle yncia. [ lpu3Haku 1e1MMOCTH LEeJIbIX YHCET
12 Parmonanbubie yncna. OOBIKHOBEHHBIE W JIECSITUYHBIE JAPOOH, MPOLEHTHI, OSCKOHEYHBIE
TIEPUOANYECKHIE APOOH
13 ApI/I(bMeTI/I‘-I?CKI/Iﬁ KOpEHb HaTypaJbHOW cTeneHu. JleiicTBus ¢ apupMeTndecKuMHU KOPHSIMU
HATYpaJIbHOH CTENCHH
14 Crenenp c nenpiM mokasareieMm. CTeneHb € palUOHANBHBIM MoKa3zareneMm. (CBoicTBa
CTETICHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHuHBIC H HATYPAITbHBIE JIOTApU(PMBI
JlelicTBuTenpHBIE YWCla. Apu(METHUECKHE OTepalMd C JICHCTBUTEIFHBIMH YHUCIAMH.
1.7 | IlpuOmmkE€HHbIE BBIYMCICHUS, MpaBHJIa OKPYIJIEHUS, NPUKHAKA M OIEHKa pe3yJbTaTa
BBIUYHCIICHU I
1.8 | IIpeoOpa3oBaHue BEIpaKEHUH
1.9 | KommiekcHble yncia
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 | llensie u npoOHO-palIMOHATBHBIC YPABHEHUS
2.2 | HppanumoHaibHbIE ypaBHECHUS
2.3 | TpuroHomeTpuyecKre ypaBHEHUS
2.4 | TlokazatenbHbIC U JOrapu(MHUUECKHE YPABHECHUS
2.5 | llensie u npoOHO-panFOHATIBLHBIE HEPABCHCTBA
2.6 | HppammoHabHBIC HEPABEHCTBA
2.7 | TlokazaTenbHbIC U JOorapu(MHUUECKHE HEPABCHCTBA
2.8 | TpuroHomerpuueckue HepaBEeHCTBA
2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 | Martpuia cuctemsbl JMHEHHBIX ypaBHEeHUN. OnpeenuTellb MaTPHIIbI
3 OyHKIMH U TpaduKH
31 (D}/HKI_[I/IH, CH(?.COGBI 3amanus ¢ynkuuu. ['padux ¢ynkuuu. Bzaumuo oOpaTHbie QyHKIUU.
Uérnple u Heu€THbIe pyHKuuu. [lepronuueckue GyHKImuu
OO6nacTh ompenesneHrus U MHOXKeCTBO 3HadeHui ¢ynkuuu. Hymu dynxmuu. [Tpomexyrtku
3.2 | 3HakomocTosHCTBA. [IpoMeXKyTkH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHHHUMYMBI
¢ynkuuu. Hanbosplee 1 HauMeHblee 3HaueHHe QyHKIMU Ha TPOMEXKYTKE
33 CreneHHass (yHKIMS C HaTypaJbHbIM M LeNbIM Moka3areneM. EE cBoiicTBam rpaduk.
CaoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 | TpuroHomerpuueckue GyHKIMH, UX CBOMCTBA U rpadMKU
3.5 | Tloka3arenbHas u Jorapupmudeckas GyHKIUHU, UX CBOICTBA U rpaduku
36 Touku paspsiBa. AcuMnToThl TpadukoB pyHkumid. CBoiicTBa (QyHKIMIA, HENpepbIBHBIX Ha
OTpe3Ke
3.7 | TlocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS TOCIIEA0BATEILHOCTEH




3.8

Apudmernueckas 1 reoMmeTpudeckas nporpeccu. opmyiia CII0KHBIX IPOLIEHTOB

4 Havana maTemaTH4ecKkoro aHauausa
4.1 | TlpousBoanas ¢pyHkimu. [Tpon3BoaHbIe AIeMEHTAPHBIX QYHKIHN
49 [IpumeHeHre MPOM3BOMHON K MCCIENOBaHMUIO (DYHKIHMH HA MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUs (DYHKIIMU Ha OTPE3Ke
4.3 | IlepBooOpasnas. MaTerpan
S) MHo>x€ecTBa U JIOTHKa
5.1 | MmuoxecTBO, onepaiuu Haj MHOXKecTBaMu. Jnarpammbl Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 | OmmcarenpHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha MIOCKOCTH
7.2 | TlpsMbIe U TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOTOTrpaHHUKH
7.4 | Tena 1 NOBEpPXHOCTH BpallleHUS
7.5 | KoopnuHaTel U BEKTOPbI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

BepostHocts u craructuka : 10—11-e kmaccsl : 6a30BbI U yriayOn€HHBIA YPOBHHU :-
MockBa : VYueb. mis oOmeobpazoBar. yupexnaenuil/ E. A. bynumoBuua, B. A.
Byneruésa.. — M.: IIpocBemenue, 2024

METOAUYECKHUE MATEPUAJIbBI IJIS1 YYUTEJIA

BepositHocts u cratuctuka : 10—11-e kmaccel : 60a30BbIN U yIIIyONEHHBIN YPOBHH (—
MockBa : VYueb. mis oOmeobpasoBat. yupexaeHui/ E. A. byaumoBuua, B. A.
Bbynberuésa.. — M.: IIpocBemenue, 2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
NHTEPHET

ITopran «Poccuiickasi 31eKTpOHHAS IIKOJIa

[Mopran ®I'UC «Mos nikoaa»
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