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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «BeposiTHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS IJIsi 00YYaIOIIUXCS
10 —11 xmaccoB pazpaborana Ha ocHoBe DenepanbHOr0 rOCyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApTa
cpenHero obmero obpazoBanus (yTB. MprukazoM MuHHCTepcTBa 00pazoBaHus u Hayku PD ot 17 mas 2012
r. N 413, penaxkuus ¢ nsmenenusamu Nel028 ot 27.12.2023 1), npukasa Munucrepcrsa [Ipocsemienus PO or
19.10. 2024 r Ne704 «O BHeceHMHM W3MEHEHMH B HEKOTOpPbIE MpUKa3bl MuHUCTEepcTBa npocBenieHus Pd,
Kacaromumecs: (hefepabHbIX 00pa30BaTENbHBIX MPOTrPaMM HAYaJIBHOTO..., OCHOBHOTO..., CPEIHETO OOIIEro
oOpa3oBaHMs», a TakkKe C Yy4yETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHUN, MNPEIbSIBIIEMbIX K
MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPaAULUIl poccuicKoro obOpa3zoBanusa. Peanusanus mporpammbl
o0ecrieunBaeT OBJIAZCHUE KJIIOYEBBIMU KOMIETEHLHUSMHU, COCTABIISIOIIMMU OCHOBY AJII CAMOPAa3BUTHUS U
HENPEPHIBHOIO 00pa30BaHus, LEIOCTHOCTh OOIEKYJIBTYPHOTO, JMYHOCTHOTO U MO3HABATEIBHOIO PAa3BUTHUS
JTUYHOCTH 00YUaIOIIHUXCH.

HEJN U3YYEHUSA YYEBHOTI'O KYPCA

VYuebHblil kKypc «BeposTHOCTH M cTaTHCTUKa» 0a30BOT0 YpPOBHS SBISIETCS IMPOIOKEHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca 0a30BOTO YpOBHS OCHOBHOW IKOibl. Kypc mpemHasHadeH
s (GOpMUPOBaHUA y OOYYarOIUXCA CTaTUCTUYECKOM KyJbTypbl M IOHMMAaHHUS pOJU TEOpUHU
BEPOSITHOCTEM KaK MaTeMaTUYECKOr0 MHCTPYMEHTA JJsi M3YyUEHUS CIIydalHbIX COOBITUH, BEIUYUH U
nporneccoB. [Ipu m3yueHun Kypca oOoramaroTcsi MpeaCTaBICHHs y4allUXcs O METOJaX HCCIEOBAaHUS
W3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHUX METOJIOB
[IO3HAHUS KaK HEOThEMJIEMOI YaCTH COBPEMEHHOTI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

CopepxaHue Kypca HampaBiI€HO Ha 3aKpeIUIeHHE 3HAHWW, MOJyYEeHHBIX NpPU H3YYEHHH Kypca
OCHOBHOI IIIKOJIBI M HAa Pa3BUTHUE NPEACTABJICHUN O CIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEX1Yy HUMU
Ha BaXXHBIX IPUMEPAX, CIO’KEThI KOTOPHIX MOUYEPHHYTHI U3 OKPY>KAIOLIET0 MUPA.

B cooTBeTcTBUMU C yKa3aHHBIMU IENIIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTaTHCTUKA» CpeAHEN LIKOJbl Ha 0a30BOM YPOBHE BBIJCIICHBI CIEIYIOIINE OCHOBHBIE
coaepxkarenbHble JTUHUAU: «Ciy4aifHble COOBITHS M BEpOATHOCTH», «Ciy4ailHble BEIMYMHBI M 3aKOH
OO0JIBIINX YUCEI.

BaxxHylo yacTh Kypca 3aHUMaeT U3y4eHUE T€OMETPHUYECKOT0 U OMHOMHAIIBHOTO paclpeieleHuil u
3HAaKOMCTBO C UX HENPEPbIBHBIMU aHAIOTaMH
— II0Ka3aTeJIbHBIM U HOPMAJIBHBIM PacIIpeIEICHUSIMMU.

Conepxxanue muHun «CirydaiiHble COOBITHS U BEPOSTHOCTH CITY’KUT OCHOBOM U1 (hopMupoBaHUS
MIpe/ICTaBICHUI O pacrpeaeeHNH BEPOITHOCTEH MEX/ly 3HAUEHUSIMU CIy4YallHbIX BEJTUYMH, a TaKXKe 3Ta
JUHUA HeoOXonuMma Kak 0a3a Ui M3y4yeHMs 3aKoHa OOJNBIIMX 4Yucesl — (YHIAMEHTAJbHOIO 3aKOHA,
NEHCTBYIOIIEr0 B NpHUpoJe U OOIIeCTBE W HUMEIOUIEr0 MaTeMaTHYeCKYIo

¢dopmanuzaruio. Cam 3aK0H OOJBIIUX YHCEN MPEATIaracTcs B 03HAKOMUTEIBHON (popMe ¢ MUHUMAIbHBIM
UCTIOJIb30BAHUEM MaTEMaTHIeCKOro popMann3ma.

Tembl, cBsA3aHHBIE C HENPEPHIBHBIMU CIIyYailHBIMHM BEJIMYMHAMH, AaKIEHTHPYIOT BHUMAaHHUE
IIKOJPHUKOB Ha ONMMCAHUHM U WM3YYCHUHU CIYYalHBIX SIBICHHH C TOMOIIBIO HENPEPHIBHBIX (DYHKITHIA.
OCHOBHOE BHHMMaHHE YJENSACTCA IIOKA3aTeIbHOMY M HOPMaJbHOMY pAacCHpeieNeHHUsM, NpU 3TOM
IPEAINOoIaraeTcsi 03HaKOMUTEIBHOE U3YUEeHUE MaTepuana 0e3 J0Ka3aTelbCTB IPUMEHSIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha usydenne kypca «BeposSTHOCT M CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCS | Yac B HEAGNTIO B
TEUYEHHUE KaKIO0ro rojia o0y4yeHus, Bcero 68 yueOHBIX 4acoB.

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
[IpencraBneHrne MaHHBIX ¢ OMOIIBIO TabmuI U quarpamMMm. CpemHee apudMeTHveckoe, MeIraHa,
HaumOoJbIlIee W HAMMEHBIEE 3HAYCHUS, pa3MaX, TUCHEPCUS W CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabOopOB.



Crny4daifHble SKCTICPUMEHTHI (OTBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHBIC COOBITHS (MCXOIBI).
BeposiTHOCTB ciy4aifHOTO cOOBITHS. BIIM30CTh 4acTOTHI U BEpOSITHOCTU COOBITHIA. CiydaiiHbIe OIBITHI C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMU  COOBITHSIMH.  BeposTHOCTH  COOBITHI B ONBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuy Hax COOBITUAMHU: TIepecedeHHue, OObEeIWHEHUE, MPOTUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. opmyra cI0KeHUs BEPOATHOCTEN.

VYcnoBHass BEPOSATHOCTh. YMHOXKEHUE BeposATHOCTEH. JlepeBO CilydailHOro 3KCIIEpUMEHTA.
®opmyna moaHOM BeposaTHOCTU. HezaBucumeblie COOBITHS.

Komb6unaropunoe mnpaBuno ymHoxkeHus. IlepectanoBku u ¢akropuan. Yucino codeTraHuit.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbBIi Cly4aiiHBId OMBIT (MCTBITAHKE), yereX W Heynada. HesaBucumple uicnbiTanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHyn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposatrHocteil. Jlmarpamma pacnpenenenus. [Ipumepsi
pacrpeiesieHHid, B TOM YHCJIe, TEOMETPUUYECKOE U OMHOMHUATBHOE.

11 KITACC

UucnoBble XapaKTEPUCTHKU CIIyYaWHBIX BEJIMYMH: MaT€MaTH4YECKOE OXXKHUIAHHWE, TUCHEpCUs U
CTaHAAapTHOE OTKJIOHEHUE. [IprMepbl MpuMeHeHnss MaTEMaTUYECKOTIO OKUJAHUsA, B TOM YUCJE B 3aJa4ax
U3 TIOBCETHEBHOM JKM3HM. MareMaTudyeckoe OXHUAaHue OMHApHON  Ciy4ailHOM  BEJIUYMHBI.
MareMatuueckoe 0XHAAHUE CYMMbl CIy4YalHBIX BEIMYMH. MaTeMaTHuecKoe OXUAAHUE U JIHUCIEepPCUs
reOMETPUUECKOr0 U OMHOMHUAIBHOTO paclpe/ieeHUH.

3akoH OONBIIMX YHMCEI M €ro pojb B HayKe, NpPUPOAEe U OOIIECTBeE.

Br160pouHbIii METO/] MCCTIETOBAHHA.

[IpuMepbl HENpepbIBHBIX CIy4alHbIX BeIWUYWH. [IOHATHE O IUIOTHOCTU pacipeaeneHus. 3aaayu,
IIPUBOJISLINE K HOPMAJILHOMY paciipeencHuto. [IoHsaTue o0 HopManbHOM paCIpEAEICHUM.

INJIAHUPYEMBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJbTATbBI
JIMYHOCTHBIE pE3yJIbTaThl OCBOCHMS MPOrpaMMbl yd4eOHOTO TIpeaMeTa
«MaremaTnka» XxapakTepu3yTCs:
I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKU OOYYaOIIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJI€Ha POCCHUMCKOTO O0OIecTBa, MPEICTABICHUEM O MAaTEMaTHYECKHX OCHOBAX (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABICHUM, MPOIeAyp TPAKIAHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U Tp.), YMEHUEM
BSaHMOHeﬁCTBOBaTI) C COILIMAJIBHBIMHU I/IHCTI/ITYTaMI/I B COOTBETCTBHUH C UX q)YHKHI/IﬂMI/I 1 HA3HAYCHUCM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHUICKOM TPa)KTAHCKOW HWACHTUYHOCTH, YBaXKEHUS K MPOLUIOMY H
HaCTOSIHJ,'eMy pOCCI/II\/'ICKOI\/'I MaT€EMAaTUKHU, LICEHHOCTHBIM OTHOIICHHUEM K JOCTHXKCHHUAM pOCCHfICKPIX
MAaT€MaTUKOB U POCCUUCKOM MATEMaTUYECKOM IIKOJbI, K UCHOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYIrUX
HaYKaX, TEXHOJIOI'UAX, C(l)ean 3KOHOMHUKU.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOr0 Hapoja; cPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, STUYECKOI'O MOBEJEHHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUW HAYKH U
JESATEILHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B TOCTPOEHNE YCTOMYHUBOTO Oy AyIIETO.

JcTeTnYecKoe BOCIMTAHUE:

3CTCTHUUYCCKUM OTHOIICHHUECM K MI/Ipy, BKJIFOYas E)CTGTI/IKY MAaTEMATHUYCCKUX SaKOHOMepHOCTef/'I,
00BEKTOB, 3aJa4, pEUICHUH, PaCCYXJIEHUW; BOCIPUUMYMBOCTHIO K MaTEeMaTHYECKUM acCIeKTaM
pa3JII/I‘IHI)IX BHUI0B I/ICKyCCTBa.

dusnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPHUMEHSTh MaTeMaTHYECKHE 3HAHHUS B WHTEpecax 370pPOBOTO U
O6e3omacHOr0 00pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO (30POBOE IMHTAHHE,
cOaNmaHCUPOBAHHBIA PEKUM 3aHSATUH U OTAbIXA, pPEeryispHas (Qu3ndeckas aKTUBHOCTB); (PU3UYECKOTO
COBGpIH@HCTBOBaHI/ISI, HpI/I 3AHATUAX CHOpTI/IBHO-OSI[OpOBI/ITCJ'H)HOI\/’I OCATCIIBHOCTBIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3NudHbIM chepam
npodeCCHOHATFHON JESITETbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW W €€ MPIIOKEHHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIM BBIOOP Oymymiei npodeccun u peann30BbIBAThH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI,

TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTKECHUH
BCEH >KM3HHU; T'OTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHHH NPAKTHUYECKHUX 3aJa4 MaTeMAaTHYECKOU
HaIlpaBJICHHOCTH.

JKO0JIOTHYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO ~ JKOJIOTUYECKOH  KyJIbTYpbl, OHMMAaHMEM BIUSHHUS  COLMAJIbHO-
HKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE NMPUPOIHON U COLMATIBHON Cpeibl, OCO3HAHUEM TIJI00aTIbHOIO
XapakTepa HKOJOTHUECKHX IpoOJieM; OpHEHTAlel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHMU Ui
peleHust 3a7a4 B 00JaCTH OKpYXKarolled Cpelbl, IUIAaHUPOBaHMsI MOCTYIIKOB M OLIEHKH MX BO3MOJXKHBIX
IIOCJIEICTBUM IS OKPYIKAOIIEH CPEbl.

IleHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKM M OOIIECTBEHHOM MpPAaKTUKH, MOHMMAaHUEM MaTeMaTHYeCKOH Hayku Kak cdepbl uyeloBeuecKou
JEATEIbHOCTH, JTAllOB €€ Pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALMM; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJIbTYypOH KaK CpEeICTBOM IIO3HaHWS MHUpPA; TOTOBHOCTBIO
OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh HHANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO MpeaMera
«MaremaTuka» XapakTE€pU3YyIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHLIMU OeliCEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHOIMU Pe2YIIMUSHLIMU OellCTNEUAMU.

1) Yuueepcanvuvie noznasamenvuvie Oeiicmsus, obecneuusarom Gopmuposanue 06a308bix
KOCHUMUBHLIX ~NPOYEecco8 00yuarwuxcsi (0c6oeHue Memooo8 HO3HAHUSA OKPYICAIOue20 Mupa,;
npumMeHenue 102UUeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomamso ¢ ungopmayueti).

ba3oBble 1oruyeckue geiicTBus:

*  BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTHIECKUX OOBEKTOB, MOHITHH,
OTHOIICHUN MEXIy TMOHATUSAMHU; (OPMYIUPOBATH ONPEACNEHUS TMOHATUH; YCTaHABJIMBAThH
CYLIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIIH, OCHOBAHUS JJIs1 000OIICHUS U CPAaBHEHUS, KPUTEPUU
MPOBOJIMMOIO aHAJIN3A;

® BOCHpPUHUMATh, (OPMYIHpPOBaTH U MPEOOPa3OBHIBATh CYXKIEHUS: YTBEPAUTENbHbIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U OOILUE; YCIOBHBIE;

* BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpeuuss B (pakrax,
JAaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSIX;

npeiaraTb KpUTEPUU 7S BBISIBIICHNS 3aKOHOMEPHOCTEN U TIPOTUBOPEUMIA;

® JenaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOYeHUH 110 aHaJIOTHH;

®* [IPOBOAMTH CaMOCTOSITENIbHO JOKa3aTEeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MpSMBIE U OT
IOPOTUBHOI0), BBICTPAWBaTh APIyMEHTALMIO, MPHUBOAUTH HPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

e BBIOMpaTh CHOCOO pemieHus y4eOHON 3amaur (CpaBHHUBATh HECKOJIBKO BAPHUAHTOB PELICHHMS,
BbIOMpATh HanboIee NOAXOAALINN C YIETOM CaMOCTOATENBHO BbIAECICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeIbCKHe AeiiCTBUA:

®  JCIOJIb30BaTh BOIPOCHI KAaK HCCIENIOBATEIbCKUI HHCTPYMEHT IO3HAHUSA; (OpPMYyIHpOBaTH
BOIPOCH], (PUKCHUpYIOLIME NPOTUBOpEYHE, HPOOIEeMy, YCTaHABIMBAaTb HCKOMOE M JIaHHOE,
(hopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHI0, MHEHHE;

® MPOBOAMUTH CAMOCTOATENIBHO CIIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEI0OBAHHUE IO YCTaHOBIICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHMS, IMPOIECCA, BBISBICHUIO 3aBHCUMOCTEH
MEXJy 00BEKTaMH, SIBICHUSMH, IPOLIECCAMU;



CaMOCTOATENILHO (POpPMYJIMpPOBaTh OOOOIIEHHUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO
HaOJIO/ICHUS, KCCIICIOBAHNS, OIICHUBATH JJOCTOBEPHOCTH MOJTYUYCHHBIX PE3YIbTaTOB, BBIBOJOB H
000011IeHMI;

IIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIJIBUTATh MPEIIOJIOKEHUS O €ro
Pa3BHTHH B HOBBIX YCJIIOBHSX.

PatGora c undgopmaumeii:

2)

BBISBJIATH JeQUUUTHl MHPOpMAIMK, AAHHBIX, HEOOXOMMMBIX Ui OTBETA Ha BONPOC U IS

peIIeHMs 3a/1a4H;

BBIOMpaTh  MHGOPMALMIO W3  HCTOYHMKOB  pa3IMYHBIX  THUIOB,  aHAJIM3HPOBATh,

CHCTEMaTH3HpOBAaTh M HWHTEPIPETHPOBATH HMHMOPMAIMIO pPA3IMYHBIX BHIOB U (QOpM

MIPEACTaBIICHHS;

CTPYKTYPHPOBaTh MH()OPMALUIO, TPEACTABIATh €€ B Pa3iIM4YHBIX (HOpMax, WIUTIOCTPHUPOBATH

rpaduydecku;

OLICHUBATh HAI&KHOCTh HH(POPMAIMH IO CAMOCTOATENILHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Vhueepcanvhvie KOMMYHUKAMUGHbIE oeticmeusl, obecneyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABBIKO 00YUAIOUJUXCHL.
Oo0menue:

BOCIIPUHMMATh M (OPMYJIUPOBATh CYXKACHUS B COOTBETCTBUM C YCIOBHAMU M LEJISIMHU
OOIIEeHHNS; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NHCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHUS II0 XOJy peIIeHUs 33aJayd, KOMMEHTHPOBATh IOIY4YECHHBIN
pe3ynbTart;

B XoJe OOCYXIEeHHs 3a/JaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl, MPOOJIEMBI,
pemaeMoi 3a1auu, BBICKAa3bIBaTh WJIEH, HAIICJICHHBIC HA MOWCK PEHICHHUS; COTMOCTABISTH CBOU
CYXJICHUS C CYXKICHUSMH JIPYTHX YYaCTHHUKOB TUasiora, 0OHapyKUBaTh PaziIMuue U CXOACTBO
MO3UIINI; B KOPPEKTHOH (hopMe POpMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,
NpPEACTaBIIATh PE3yNbTaThl pPEUICHUs 3alaud, OKCIEPUMEHTa, HCCICIOBaHMs, IPOEKTa;
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUIGHHS C YY€TOM 3a/4a4 [PE3eHTaluu |
O0COOEHHOCTEHN ayUTOPHH.

CoTpyaHU4€CTBO:

3)

NOHMMaTh M HCIIOJIB30BaTh NPEHMYINECTBA KOMaHJHOW W HMHIMBHIYaJIIbHOH pabOTHI IpH
pemeHNH y4eOHBIX 3aqad; MPUHAMATh I€Jdh COBMECTHOH JEATENbHOCTH, IUIAHHPOBAThH
OpraHHM3alUI0 COBMECTHOW pabOTHI, pacrpenensiTh BUABI paboT, JOroBapuBaThCs, 00CYXIaTh
MIPOIIECC M PE3yJIbTAT PabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTFOICH;
y4acTBOBAaTh B IPYIIOBBIX (popMax paboThl (00CykaeHusl, 0OMEH MHEHUH,
«MO3TOBBIC HITYPMBI» W HWHBIE); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOH
JecTBUS ¢ JAPYrMMM 4YJ€HAMU KOMAaHJbI; OLICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOIIUI
MPOAYKT 110 KPUTEPHUSIM, CHPOPMYITMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHS.

Vhueepcanvhvie pecynamuegHsle oeticmeusl, obecneyusarom

Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHs 3a7a4yH, BEIOUPATh CIOCO0 pelieHus ¢ y4ETOM UMEIOIUXCs
PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBO HH(pOpMAIHH.

CaMOKOHTPOJIb:

BIIJIETh HAaBBIKAMM TO3HABATENbHOW pediiekcuu Kak OCO3HaHHS COBEpLIaeMbIX ACHCTBUHA U
MBICIIUTENBHBIX ~ TPOLECCOB, MX PE3yJIbTATOB; BIAAETh CIOCO0aMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTaTa pelIeHNs MATEMaTHIEeCKOM 3a1a4H;

MPEIBUIIETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIPU PEIIEHUU 3aJauyd, BHOCHTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, aHHBIX, HAWJEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OOCHUBATL COOTBCTCTBUC pE3yJibTaTa LUCIN U YCIIOBUAM, OOBSCHATH IMPUYHUHBI JOCTUKCHUSA WU
HCOOCTHKCHUA PE3YJIbTATOB JACATCIIBHOCTH, HaxoauThb OI_HI/I6Ky, JaBaThb OLICHKY



npUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATBI 10 KJIACC

YuraTh U CTPOUTH TAOIMILIBI U TUATPAMMBI.

OnepupoBaTh NOHATHUAMU: CpeJHEE apupMeTHyecKoe, MeAuaHa, HauOoJbllee, HAaUMEHbIIEe
3HAYEHHUE, pa3Max MAaCCHUBA YMCIIOBBIX JIaHHBIX.

OnepupoBarh NOHATUAMU: CIIy4allHbIM SKCIIEPUMEHT (OIBIT) U CiIydaiiHOe COOBITHE, JIEMEHTApHOE
coObITHE (PJIEMEHTapHbI HMCXO0J) CIy4YalHOrO OMbITAa; HAXOIUTb BEPOATHOCTH B OIBITaX C
PaBHOBO3MOKHBIMM CIy4YailHBIMU COOBITUSMH, HAXOAMTb W CpPaBHMBATh BEPOSITHOCTH COOBITUH B
U3yUYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX.

Haxomuts u hopMynupoBath cOOBITUS: NTepeceueHue U 00beAMHEHNE JaHHBIX COOBITUMH, COOBITHE,
MIPOTHBOIOJIOXKHOE TAHHOMY COOBITHIO; TOJb30BATHCS TUarpaMMamMu Oiinepa u GopMysol CIoXKeHUs
BEPOSITHOCTEN MPH pelIeHUH 3a]1a4.

OnepupoBaTh MNOHATHSAMM: YCJIOBHAs BEpPOSTHOCTb, HE3aBUCHUMBIE COOBITHS; HAaXOIUTh
BEPOSITHOCTH C MMOMOLUIBIO IIPABHJIa YMHOKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4aifHOTO OIBITA.

[TprMeHATh KOMOMHATOPHOE MPABHIIO YMHOKEHUSI IPU PEILICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: UCIBITAHUE, HE3ABUCUMBIE MCIIBITAHMS, CEpUs HUCIBITAHUH, yCIEX H
HeyJaya; HAaXOJIUThb BEPOATHOCTH COOBITHMH B CEpUM HE3aBUCUMBIX HCHBITAHUI 10 MEPBOro YycIexa;
HaXO/IUTh BEPOSTHOCTU COOBITHI B CEpUM UCTIBITAaHUH bepHyu.

OnepupoBaTh MOHATHSIMM: Cly4yaiiHash BEJIMYMHA, DACIpEAETICHHE BEpOSITHOCTEH, auarpamma
pacnpeneseHusl.

11 KJIACC

CpaBHUBATh BEPOSATHOCTH 3HAYEHHUH CIy4allHOW BEJIMYMHBI 11O PACIPENEICHHUIO WIHA C ITOMOIIBIO
arpamm.

OnepupoBarh NMOHATHEM MATEMaTUYECKOTO OXHUIAHUS; NMPUBOIUTH IPUMEPHI, KaK INPHUMEHSAETCS
MaTeMaTHYeCKOe 0XKMJIaHUE CITy4YailHON BENMYMHBI HAXOJUTh MaTEMaTHMYECKOE OKHUJIAHHE IO JTaHHOMY
pacrpeieIeHuIo.

Nwmets nmpencraBieHue o 3akoHe 0oapmux yucen. MimeTs npencraBieHue

0 HOPMaJIbHOM paclpeaeIeHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC

HaumenoBanue pa3ae/ioB 1 TEM MPOrpaMmbl

KoanuyecTBO 4acos

yleKTpOoHHBbIE (LU(PPOBHIE)

odpa3oBaTeJbHbIE PeCypChI

Ne Konrtpoasubie | IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 IIpencraBneHue JaHHBIX U ONMCATENIbHAS CTATUCTHKA 4 bubnuoreka LIOK
https://m.edsoo.ru/e0b7b0f1
CrnyuyaiiHbI€ OTIBITHI U CITy4aliHbIE COOBITHS, OTIBITHI C
2 aBHOBO3MO>KHBIMHU dJIEMEHTAPHBIMU UCXOJaMU 3 1 bubmiorexa LOK
p P a https://m.edsoo.ru/e0b7b0f1
3 Onepanuu HaJl COOBITHSIMU, CIIOKEHUE BEPOSTHOCTEH 3 bu6muoreka LIOK
https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSATHOCTD, IEPEBO CIYYAHHOIO OMbITA,
. but6mmoreka [JOK
4 dbopMyIia MOIHOM BEPOSTHOCTU M HE3aBUCUMOCTh 6
. https://m.edsoo.ru/e0b7b0f1
COOBITHIA Atps.//m.edsoo.ru/elb /oL
5 DIeMEeHThl KOMOMHATOPUKHU 4 bubmorexa [OK
https://m.edsoo.ru/e0b7b0f1
. bubnuoteka [IOK
6 Cepuu ocyie10BaTEIbHBIX UCTIBITAHUN 3 1
https://m.edsoo.ru/e0b7b0f1
7 CriygaiiHble BEIUYHUHEI U pacpeaelIeHus 6 bubmiorexa OK
y pactipezt https://m.edsoo.ru/e0b7b0f1
b K
8 O0001eHne 1 cucTeMaTH3aus 3SHAHUH 5 1 nommorexa L0
https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 1 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1

11 KUIACC

HaumeHnoBaHue pa3aesioB U TEM

KoaunuecTBo yacos

JJieKTpoHHbIe (LU POBbBIE)
o0pa3oBare/IbHbIE PeCypChl

Ne Kontpoabusie | IlpakTuuyeckue
y MPOrpaMMbI Bcero
n/m padoThI padoTnI
1 MareMaTnuecKkoe OKUJaHUE CIIy4aliHON BEIMYHHBI 4 bu6muoreka LIOK
https://m.edsoo.ru/5fbcSdcl
’ Jlucniepcus ¥ CTaHAAPTHOE OTKJIOHEHUE CIIy4aiiHOU 4 1 bu6muoreka LIOK
BEJINYUHBI https://m.edsoo.ru/5fbeSdcl
but6mmoreka [IOK
3 3aKon Gompimmx wmcen 3 ! https://m.edsoo.ru/5fbe5dcl
4 HenpepobiBHBIE CiTydaiiHbIE BETUYHUHbI 5 bubnuoreka [IOK
(pactpeneneHus) https://m.edsoo.ru/5fbe5del
bubmnoreka IIOK
5 H 2 1
OPMATILHOS pactpeAcIeHis https://m.edsoo.ru/5fbcSdel
6 [ToBTOpEeHME, 0000IICHNE B CHCTEMAaTH3AIUS 19 ) Bu6nunoreka [JOK
3HaHUI https://m.edsoo.ru/5fbcSdel
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

IHNOYPOYHOE IIVIAHUPOBAHUE

10 KJTACC
Kosn4yecTBO 9acoB JIeKTPOHHBbIE HU(PPOBBHIE
Ne ara o0pa3oBaTe/bHbIE pecypchl
Tema ypoka Kontpoasusl | IIpakTHueckue A P pecyp
n/n Bcero U3y4YeHUA
e padoThbI padoThI
| [IpencraBienue qaHHBIX € 1 bubnnorexa [IOK
MTOMOIIIBIO TaOJIUI] ¥ TUAarpaMm https://m.edsoo.ru/25¢6d12b
2 Cpennee aprdmMeTHIECKOE U MEIHaHA 1 bubmnoreka LIOK
9HCIIOBOTO Habopa https://m.edsoo.ru/dd00738d
3 Hawubonbliiee 1 HAUMEHbIIIEE 3HAUCHUS. 1 bu6mmoreka [JOK
Paszmax https://m.eds00.1ru/98645f6¢
4 Jucniepcus u ctaHaapTHoe 1 bubnuoreka [IOK
OTKJIOHEHHE YUCIIOBBIX HAOOPOB https://m.edsoo.ru/7¢9033a8
5 CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U
. bubnuoteka [IOK
CITy4aliHbI€ COOBITHSI. 1
https://m.edsoo.ru/347¢1b78
DnemMeHTapHble COOBITHS (MCXObI)
6 BepositTHoCTH COOBITHIT B OTIBITaX C 1 EH@‘I/I;IOTeja HO/I6<4d 244
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU ips://0.6d500.10/64d75
COOBITUSMH
7 [IpakTuueckas pabora Nel «BepositHoCTh 1 1 bubnmnoreka [IOK
COOBITHII https://m.edsoo.ru/5¢8fa94a
Omnepanuu Hag COOBITHIIMHU:
g nepecevyeHue, 00beTMHEHHE 1 bu6nuoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221¢c622b
COOBITHSI.
9 Jlmarpammsl Ditepa s H300paKeH s bubnmnoreka LIOK
orepanuii HaJl COOBITUIMU ! https://m.edsoo.ru/cc10cle2
. bubmuoreka [IOK
10 @opMyia CI10KEHUS BEPOSTHOCTEN 1
https://m.edsoo.ru/3057365d



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d

'Y ciioBHasE BEPOSTHOCTD.

bubmuoreka IIOK

11
https://m.edso0o.ru/9a408d25
DopMyJia yMHOKEHHUS BEPOSTHOCTEN
12 pryIay P bubmuorexa [JOK
https://m.edsoo.ru/ble76d3a
13 dopmyiia yciaoBHAs BEPOSITHOCTD.
pryfay P bubnuorexa [JOK
https://m.edsoo.ru/47tb6bl1 1
14 dopmyJia MOJTHON BEPOSITHOCTH bubmmorexa [OK
pMY p https://m.edsoo.ru/15941bec
15 HesaBucumple cimyyaiiHbIe COOBITHS bubmmorexa [OK
https://m.edsoo.ru/a9%ec13c8
16 IIpencrasieHue 3KCrIiepuMeHTa B bu6nuoreka [IOK
BHJIE JIEpPEBA BEPOATHOCTEMN https://m.edsoo.ru/e3dd5ac9
bu6mmoreka [JOK
17 I1
CPECTAHOBKH M (paKTOpHaN uncna https://m.edsoo0.ru/29dc6cb9
13 Yucno pazMeleHni bubnmoreka [JOK
https://m.eds00.1ru/2270cf70
bu6mmoreka [JOK
19 Uucno coueranuit
et HeTatit https://m.edsoo.ru/d58ce6d1
bu6mroreka [JOK
20 T IT .D
PEYTOTIDHILR . aCka)ii. ToopMyra https://m.edso0.ru/7904dfb0
omnoma Herotona
71 bunapHbIi cydalHBIN OIBIT bubnmoreka [JOK
(ucmbITanue), ycrex U Heynaya. https://m.edsoo.ru/fa47998f
HeszaBucruMble HCTIBITAHUS.
Cepust HE3aBUCHMBIX HUCIIBITAHUI bubnaunorexa IIOK
Beprynmn. Cepust HCTIBITaHUH 710 https://m.edsoo.ru/2e1{2368
22 [IEPBOTO ycIiexa



https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368

” [MpaxTuyeckas padbora Ne2 «Cepun bubnnorexka [IOK

VCIIBITAaHUN bepHyn» https://m.edsoo.ru/e9572a68
24 Ciyudaiinas BennuuHa. Onepanuu Haj but6nmunoreka [JOK

CIIy4aiiHbIMU BEJIMYUHAMU https://m.edsoo.ru/f4al5al14

. bubmuorexa [JOK
25 Pacnipenienenue BeposSTHOCTEM. htts://m.edsoo.rw/639be0aa
varpamMma pacrupeacyiCHus AHPS.M.eAs00.IUA27hevad

26 Tabnuia pacnipeaeeHus bubnuoteka [IOK
https://m.edsoo.ru/6dc7{f39

27 bunoMMHaANBHOE pacnpeneneHue bu6moreka [IOK
https://m.edsoo.ru/51b7edSf

73 I'eomerpuyeckoe pacnpeneacHue bubnuoreka LIOK
https://m.edsoo.ru/c2757¢cc3

Pemrenne 3a1ad Ha HaxXoXKaeHUE

29 pacnpenenegnﬂ BepOﬂTﬂofTeﬁ bubmmorexa [OK

S https://m.edso0.r/91e08061
CIIy4allHOU BEJIMYHUHbI
" ll;le?I};T;)Ifj;He. Cryuaiinblie COOBITHS U BuGmorexa LOK
https://m.edsoo.ru/SafffO5f

31 [ToBTOpenue. BeposTHOCTH COOBITHI bu6nmuoreka LIOK
https://m.edsoo.ru/0f4d3cd7

By [ToBTOpEHME. DNIEMEHTBI bubmuoreka LIOK
KOMOWHATOPHKHU https://m.edsoo.ru/e01a3dc4

33 HroroBas koHTpOsIBHAS paboTa bubmorexa [OK
https://m.edsoo.ru/a985ae79

34 O00011IeHNE U CUCTEMATHA3AINS 3HAHUHA bu6auoreka IIOK
https://m.edsoo.ru/l1ddca5e0

OBILEE KOJIMYECTBO YACOB I10
[TPOT'PAMME 34



https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KUIACC

KoanuecTBo yacoB

DJIeKTPOHHbIE HM(POBHIE

Ne Hara oOpa3zoBaTre/ibHbIe pecypchl
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero U3yYeHus
padoTbI padoTsI
[ToBTOpenue, o600IIeHNE,
CUCTeMAaTH3alMs 3HAHUH.
. bubnuorexa [JOK
1 CrnyuaiiHbie ONBITHI K BEPOSTHOCTU 1
. . https://m.edsoo.ru/430d330a
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBIX HCTIBITAHUI
[ToBTOpenue, o000ImIEeHNE,
CUCTeMAaTH3alus 3HAHUM.
. bubnuoteka [IOK
2 CrnyuaiiHbl€ ONIBITEI M BEPOSTHOCTH 1
. . https://m.edsoo.ru/a573a292
cly4aifHbIX coObITHit. Cepun
HE3aBHCHUMBIX HCTIBITAHUIN
[ToBTOpenue, 06001IIeHNE,
CUCTeMAaTH3alMs 3HAHUH.
N but6mmoreka [JOK
3 CrnyuaiiHbl€ OIIBITEI M BEPOSTHOCTH 1
. . https://m.edsoo.ru/07a5e861
CIy4aifHbIX coObITHt. Cepun
HE3aBHCHUMBIX HCTIBITAHUI
[ToBTOpeHmE, 0000IICHNE,
CUCTeMAaTH3alHs 3HAHUH.
N but6mmoreka [JOK
4 CrnyuaiiHble OIIBITEI U BEPOSTHOCTU 1
. . https://m.edsoo.r/32bc29bf
CIIy4aifHbIX coObITH. Cepun
HE3aBHCHUMBIX HCTIBITAHUI
[Tpumepsl prUMeHEHUs
but6mmoreka [JOK
5 MaTEMaTHYECKOT0 O3KUIaHUS 1

(cTpaxoBaHue, 0TEpES)

https://m.edsoo.ru/ea27084d



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

MartemMaTu4deckoe OKNJaHUC CYMMBI

bubmmorexka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/0adefe9e
MaremaTuuecKkoe 0KUJaHue
7 reOMETPUUYECKOrO U bubmorexa LIOK
p . https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO pacnpee/ieHui
MaremaTuuecKoe 0KHUJaHUE
bubmmorexa [IOK
8 F€OMETPUUYECKOTO U
. https://m.edso0.ru/17b0e769
OMHOMMAJIBHOTO pacnpee/ieHui
9 Jucnepcus u ctanapTHOE bu6muoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bec67{76
10 Jucnepcus u cTaHaapTHOE bubnmnorexa [IOK
OTKJIOHCHHE https://m.edsoo.ru/bf78aad6
1 Jucnepcuu reoMeTpu4eCcKoro u bu6muoreka [IOK
OMHOMMAIBHOTO PACTIPEICTICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas paboTa ¢
12 cI:) 0JIb30Ba ep 3JIEKTPO bubmmorexa LOK
HCIOJIb30BAHUEM DJICKTPOHHEIX
p https://m.edsoo.ru/a53cd884
TaOJIHIL
13 3aKoH OOJIBIITUX YHCE. but6mmoreka [JOK
Br100poYHBIN METOT NCCICA0OBAHMI https://m.edsoo.ru/94ddc34a
14 3aKkoH OOJIBIINX YHCEI. bubmuoreka [IOK
Br16opounblii METOI MCCeA0BaHUI https://m.edsoo.ru/cf23b369
[IpakTuueckas paboTa ¢
15 I/I(f)HOJ'IBSOBaHI/IeII)VI 3JIEKTPOHHBIX Bubmorexa [IOK
p https://m.edsoo.ru/6¢cldl1a6
Ta0JIAL
bu6 OK
16 HroroBast koHTpOsIbHAS paboTa nommoreka L
https://m.edsoo.ru/7e379{8f
17 IIpuMepsl HeNpepBIBHBIX bu6muoreka LIOK

ciny4yalHbIX BeqnurH. OyHKIus

https://m.edsoo.r/9f5b423d



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
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

IJIOTHOCTHU PaclpeieICHusI.
PaBHOMEpHOE pacnipeenieHre u ero
CBOMCTBa

[IpuMeps! HepepBIBHBIX
CIIy4aiHbIX BeIUYUH. OyHKIUA

18 VTHOC ACTIDENCIE bubnuorexa [JOK
IJIOTHOCTHU PacHpeICCHUS.
pactip https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacnpeienieHne u ero
CBOMCTBA
3agauu, IpUBOASIINE K
19 HOPMAaJIbBHOMY PacIpe/IeICHHIO. bubmuoreka IIOK
OyHKIMSA TUIOTHOCTH U CBOMCTBA https://m.eds00.ru/97¢19f59
HOPMAaJIBHOT'O Pacpe/IeIICHUS
[TpakTruyeckas pabora c
20 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHII
[ToBTOpEeHmE, 0000IICHNE U
. bubnnorexa [JOK
21 cUCcTeMaTH3allus 3HAHUM.
https://m.eds0o.1u/72953f4c
OnucarenbHas CTaTUCTUKA
[ToBTOpEeHME, 0000IICHNE U
. bubnuorexa [JOK
22 cUcTeMaTH3allus 3HAHUM.
https://m.edsoo.r/b699ad0c
OnucarenbHas CTaTUCTUKA
[ToBTOpeHue, o6o0IICHNHE U
” cucTtemMaTu3anus 3HaHui. ONbITHI C bubmuorexa [JOK
PaBHOBO3MOXKHBIMU https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMH COOBITHSIMHU
[ToBTOpeHue, o6o0IICHNHE U
24 cucTteMaTu3anus 3HaHui. ONbITHI C bubnuorexa [JOK

PaBHOBO3MOKHBIMU
QJICMCHTAPHbBIMUA COOBITHSIMH

https://m.edsoo.ru/538fd7cf



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

25

[ToBTOpEeHME, 0000IICHNE U
cUCTeMaTU3alus 3HAaHUM.
Brruncienue BeposTHOCTEM
cOOBITHH C MPUMEHEHHEM (HOPMYIT U
rpaduyecKux METO/I0B
(xoopauHaTHAas npsiMas, 1epeBo,
auarpamma Oiinepa)

Bbubnunoreka [JOK
https://m.edso0.ru/272910f5

26

[ToBTOpenue, 0000IICHNE U
cUCTeMaTu3alus 3HaHUM.
Brruncienue BeposiTHOCTEM
coOBITHH C MPpUMEHEHHEM (HOPMYJIT U
rpadUYeCcKuX METO/I0B
(koopauHaTHAs TpsiMasi, 1EPEBO,
nuarpaMma Jiepa)

but6mmoreka [JOK
https://m.edsoo.ru/dc9ad6¢ca

27

[ToBTOpenue, 0000ImIEeHNE 1
cucTeMaTH3allis 3HAHU.
Brruncienue BeposaTHOCTEH
COOBITHI C MpUMEHEHNEM (HOPMYI U
rpadUYeCcKuX METO/I0B
(koopauHaTHAs TpsiMasi, 1EPEBO,
auarpamma Oiiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/59641277

28

[ToBTOpenue, 0000IIEHNE U
cUCTeMaTu3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
cOOBITHH C MPUMEHEHHEM (HOPMYIT U
rpadUyecKuX METO/I0B
(xoopauHaTHAas psiMasi, 1epPeBo,
nuarpaMmma Jiepa)

but6moreka [IOK
https://m.edsoo.ru/e71debed

29

[ToBTOpeHue, 00001ICHHE U

but6moreka [JOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

cUucTeMaTu3alus 3HaHH.
Crny4daifHble BETMYUHBI U
pacrpenencHus

https://m.edsoo.ru/00b2efb3

[ToBTOpEeHME, 0000IICHNE U

30 CUCTEMaTH3aIl1s 3HAHUM. 1 bubnmoreka [IOK
Crny4aiiHble BEIUYUHBI U https://m.edsoo.ru/l1cc2df8f
pacrnpeneneHus
[ToBTOpEeHME, 0000IICHNE U

31 CHUCTEeMaTH3aIus 3HAHUM. 1 bubnuorexa [JOK
MaremaTruyecKkoe OKuJaHue https://m.edsoo.ru/acal298c
CIIy4aiiHOUW BEJIMYHUHbI
[ToBTOpEeHME, 0000IICHNE U

0 CcHUCTeMaTH3aIus 3HAHUM. | bubnuorexa [JOK
MaremaTrnyecKkoe OKuJaHue https://m.edsoo.ru/640a8ebf
CIIy4aiiHOU BEJIUYHUHBI

33 HToroBasi KOHTpOJIbHAs paboTa 1 bubmmorexa LOK

https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, 00001IICHNE U 1 bubnunorexa [IOK
cucTeMaTu3alus 3HaHUI https://m.eds00.ru/5006273¢

OBUIEE KOJIMYECTBO YACOBIIO 34

I[TPOI'PAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KUIACC
Kon IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOBEPsieMOro | MPOrpaMMbl cpeAHero o0mero 00pa3oBaHusA
pe3yJabTara
6 Teopus BepOATHOCTEN U CTATUCTHKA
6.1 YuTtaTe ¥ CTPOUTH TAOIHIIBI M TUATPAMMBI

OnepupoBaTh  MOHATHAMHU:  cpenHee  apudMETHUYECKOe, MeauaHa, HauOoJIbIlee,
6.2 HauMeHbIIee 3Ha4YeHHE, pasmax MAacCCHBa YHCJIOBBIX JaHHBIX

OnepupoBaTb MOHATUSAMU: CIydyallHBIN 3KCIIEPUMEHT (OMBIT) U CllyyailHOe COOBbITHE,
JJIEMEHTAapHOE COOBITHE (PJEMEHTApHBIA HMCXOJ) CIY4YallHOTO OIbITa; HAaXOAHWTh
6.3 BEPOSITHOCTH B OIBITaX C PABHOBO3MOXKHBIMU CIYyYalHBIMU COOBITHSIMM, HAXOJUTh U
CpPaBHHUBATh BEPOATHOCTU COOBITUI B M3YUECHHBIX CIyUYalHbBIX SKCIIEPUMEHTAX

Haxomute u ¢dopmynupoBaTh coOOBITHS: TepecedeHre U OObEeIWHEHUE ITaHHBIX
COOBITUH, COOBITHE, TMPOTHUBOIOJOKHOE JAHHOMY  COOBITHIO;  IOJIB30BAThCS

6.4 nuarpamMmamu  Oiepa  ©W (GOPMYJION  CIOXKEHHUS BEPOSTHOCTEH MpHU pelIeHUH
3a1a4
OnepupoBaTh TMOHATUSIMH: YCJOBHAas BEPOSTHOCTh, HE3aBUCHMBIE COOBITHS,

6.5 HaXOJIUTh BEPOSATHOCTH C MOMOIIBIO MPAaBWJIA YMHOXEHUS, C IOMOLIBIO JepeBa
CJIy4ailHOTO OIbITa

6.6 [IpumeHsITh KOMOMHATOPHOE NMPABUIIO YMHOXKEHHMSI IPU PELLICHUH 3aa4

OnepupoBaTh MOHATUSAMHU: UCTIBITAHUE, HE3aBUCHUMBIE UCIBITAHUS, CEPHsI UCIBITAHUH,
ycrex U HeyAauda; HaXOJUTh BEPOSTHOCTH COOBITUN B CEPUHM HE3aBUCUMBIX HCIBITAHUMA
6.7 JI0 TIEPBOTO yCIleXa, HaXOIUTh BEPOSTHOCTH COOBITHIA B cepuu uctblTaHuil bepHysm

6.8 OnepupoBaThb NOHATUSIMM: CllyyaiiHasi BEJIMYMHA, paclpesesieHue
BEPOATHOCTEN, IMarpaMMa pacipeaeicHus

11 KUIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOBEPSIEMOro | MPOrpaMMBbI CpeHero o01ero 00pa3oBaHusi
pe3yJibTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHMBaTh BEPOATHOCTH 3HAYEHUW CIIy4allHOM  BEJIMYMHBI 1O
pacrnpeiesIeHUI0 WK ¢ TTIOMOIIBIO THarpaMmm
OnepupoBaTh MOHSATHEM MATEMATUYECKOTO OKUJIAHUS, IPUBOAUTH MIPUMEPHI TOTO, KaK
MIPUMEHSETCI MaTEeMaTUYECKOE OXHMJIaHHUE CIydailHOU BEJINYUHBI, HaxOJIUTh
52 MaTeMaTUYeCKOe OKMJAHUE TIO JAaHHOMY PACIPEACICHUIO
53 HMeTs mpeacTaBiieHre 0 3aKOHE OOJIBIIUX YHUCEI
54 MMmeTs npeacTaBiaeHue 0 HOPMAJIBHOM PACIIPENEICHUN




ITPOBEPAEMBIE JIEMEHTBI COOEP KAHUSA
10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUAS

6

Teopusi BEpOATHOCTEHN M CTATUCTHKA

6.1

[IpencraBnenne maHHBIX ¢ TOMOIIBI0 Tabmui wu  guarpamm.  CpemHee
apudmernyueckoe, MeAMaHa, HAWOOIbIee W HAUMEHBIIEE 3HAYEHUS, pa3Max, AMCIECPCHS U
CTaH/IaPTHOE OTKJIOHCHHME YUCIIOBBIX HAOOPOB

6.2

CrnyualiHple OSKCHEpUMEHTBHI (OTBITBI) M CIydalHbIE COOBITHSA. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposTHOCTh ciydallHOTO COOBITHS. BAM30CTH YacTOTHI U BEPOSITHOCTU COOBITHIA.
CrnyyaliHple ONBITHI C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMHU. BepositHocTn
COOBITHIi B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauun Haag CcOOBITHSAMHU: TiepecedeHue, OOBbEIUHEHHE, IMPOTHBOMOJIOKHBIE
coObITud. J{narpamMmsel Ditiepa. @opmyJia CI0KEHUS BEPOSITHOCTEN

6.4

VYcnoBHass  BEpPOSITHOCTb. YMHOXEHHE  BEposATHOCTEH. JlepeBo  ciydalHOro
skcnepuMenTa. @opmyra noaHo# BeposTHOCTH. HezaBucumble coObITHS

6.5

KomOunaropHoe mnpaBuno ymHoxeHusa. [lepectanoBku u dakropuan. Yucno
coueranuid. Tpeyronsauk [lackans. ®opmyna 6uaHoma HeroToHa

6.6

bunapubplii ciayuaiiHpli ONBIT (MCHBITAHUE), YyCHEX M Heydada. HezaBucumble
ucnbiTanusd. Cepus He3aBUCUMBIX UCHBITAaHUNH g0 1niepBoro ycmexa. Cepust
HE3aBUCHUMBIX UCIIBITaHUN bepHysum

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHocTel. Jnarpamma pacnpeneneHus.
[Tpumeps! pacipeiesIeHUi, B TOM YHCIIe T€OMETPUYECKOe B OMHOMUAIBHOE

11 KVIACC

Kox

IIpoBepsieMblii 3J1eMEHT COIePKAHUS

5

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapakTEpUCTHKU CIIyYaWHbIX BEJIWYMH: MATEMATHYECKOE OXHUIAAHHUE, TUCIEPCHUS U
cTaHAapTHOE OTKJIOHeHUue. [IpuMephl MpUMEHEeHHUs MAaTEMaTUYECKOro OKUJIAHUS, B TOM YHCIIE B
3a/1auax M3 MOBCEIHEBHOMN XM3HU. MaTeMaTHuecKoe OKHJIaHue OMHAPHON CIyYailHOW BEJIUYHHBI.
MaremaTuyeckoe O0XHIAAHUE CYMMbI CIyYalHBIX BEJIWYMH. MaTeMaTu4eckoe OXHUIAHUE U
JIUCTIEpCUsl TEOMETPUUECKOTr0 U OMHOMUAIBHOIO PaCIpeIesICHHM

52

3aKkoH OOJBIIMX YUCEN U €ro poiib B HayKe, Mpupoje U obmecTBe. BriOopouHbIii
METOJI UCCIIEIOBAHUI

53

IIpumepsl  HempepbIBHBIX — ClIydalHbIX  Bedu4yuH. [loHsATHE O  IJIOTHOCTH
pacnpezeneHus. 3a1a4y, IPUBOJALINE K HOPMaJIbHOMY pacnpeneneHuto. [lonsatue o
HOPMAJIbHOM PacIlpeeiIeHuU

ITPOBEPAEMBIE HA EI'3 10 MATEMATHKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOU OBPA30OBATEJBHOU
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K IPpeAMETHBIM pe3yJibTaTaM 0CBOCHU S OCHOBHOM

NnpoBepsieMoro 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
TpeOOBaHUs




Brnagenne MeromaMm — 0Ka3aTeNbCTB, QJrOPUTMAMM  pELICHUs 3a]ad; yMEHHE
dopMynupoBaTh U ONEPUPOBATh MOHATUSAMU: ONPEIEICHUE, AaKChoMa, TEeopema,
CJIEZICTBHE, CBOICTBO, MpPHU3HAK, J0KA3aTEIbCTBO, PABHOCUIbHBIE (HOPMYITUPOBKHY;
OPUMEHATh UX; YMEHHE (POpPMYIUpOBaTh OOpPATHOE U MPOTUBOMOJIOKHOE YTBEPKIACHUE,
IPUBOJUTH TMPUMEPBl W KOHTPIPHUMEPHI, HCIOJIB30BATh METOJ] MaTeMaTH4YEeCKOU
UHAYKLIHUY; TPOBOAUTH JOKA3aTeJbHbIE PACCYKJEHUS MpPU PEUICHUM 3a]ad, OLIEHUBATh
JIOTUYECKYI0  NPABUIBHOCTb  PACCYXACHUH; YMEHHE ONEpPUPOBAaTh  IOHITUAMM:
MHO’KECTBO, IOJIMHOKECTBO, OIEpAallMd HaJ MHOXXECTBAMU; YMEHHME HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammnapar Jjs ONUCAHMs PEAJBHBIX NPOLIECCOB U SIBICHUH U
IpU PEeLICHUH 3aJa4, B TOM YHCIEe U3 APYTUX y4eOHBIX MPEIMETOB; YMEHUE ONEepUupOBaTh
HOHATUAMM: Tpad, cBA3HBIN Tpad, 1epeBo, MK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh U
ONMHCHIBATh TIpadbl pa3IMUHBIMM CHOCO0aMHU; MCIONb30BaTh Tpadbl NpU pEHICHUU
3aja4

YMeHne onepupoBaTh NOHATHIMH: HATYPaJIbHOE YHCIIO, [IEJ0€ YUCIIO, CTETIICHb C IIeIBIM
IOKa3aTejaeM, KOPeHb HaTypallbHOW CTENEHM, CTENEeHb C PAlMOHAIbHBIM IOKa3aTeleM,
CTETICHb C JICHCTBUTEIBHBIM TOKa3aTeseM, JIorapudm 4ucia, CHHYC, KOCHHYC M TaHTEHC
IPOM3BOJIBHOIO YMCJA, OCTaTOK MO MOJIYJI0, PAlOHAJIBHOE YHCIIO, UppalMOHAIbLHOE
YHCII0, MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIT,;
YMEHHE HCIIONIb30BaTh MPHU3HAKK JEIMMOCTH, HAUMEHbLIMH oOmMi JAenuTens W
HavMEHbIIIee o0Inee KpaTHOe, anropuT™M EBKIMIa mpu pemeHuH 3aaad; 3HAKOMCTBO C
Pa3IMYHBIMU TTO3UIIMOHHBIMU CHCTEMaMM CYHMCIICHHS; YMEHHE BBINOJIHATH BBIYMCICHHE
3HaYeHHH W TpeoOpa3oBaHUS BBIPAKEHUH CO CTEMEHSAMH H  JiorapupMamH,
npeoOpa3oBaHus APOOHO- PAllMOHANBHBIX BBIPAXKEHUH; YMEHHE ONepUpOBaTh MOHATUAMU:
MIOCJIEIOBATENBHOCTD, apupMeTHdecKass MpOTpecchs, TeOMEeTpUYecKas Mporpeccus,
OeckoHeuHO  yObIBarollass  reoMeTpUYecKas  MpPOrpeccus;  yMEHHE  3a/1aBaTh
MIOCJIEIOBATEIBHOCTA, B TOM YHCJIE C TIOMOLIbIO PEKYPPEHTHBIX (QOPMYI; yMEHHE
OIIEpUPOBATh TOHATUSMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA,
MOIYJh M apryMEHT KOMIUIEKCHOTO 4YHClia, (opMa 3amucH KOMIUIEKCHBIX YHCEll
(reomeTpuyeckas, TPUTOHOMETpHYECKas W anredpandeckas); yMeTb
NPOM3BOJUTH apu(PMeTHUeCKne ICHCTBUS C KOMIUIEKCHBIMH YHCIAMHU

YMeHue onepupoBaTh MOHATUSAMH: PallMOHAJbHbBIE, UPPALMOHAIbHbIE, MOKa3aTelbHbIE,
CTETIEHHBIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPHUECKHE YpaBHEHHS W HEPaBEHCTBA, HX
CHUCTEMBI;  yYMEHHE  ONEpHpOBaTh  MOHATHAMHU:  TOXIECTBO,  TOXJAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHCHHH H HEPaBEHCTB,
PaBHOCWJIBHOCTh YPaBHEHHUH, HEpaBEHCTB M CHUCTEM; YyMEHHE pellaTb ypaBHEHMS,
HEpaBEHCTBA M CHCTEMBI C TIOMOINBIO Pa3IMYHBIX MPHEMOB; pemIaTh ypaBHEHHS,
HEpaBEHCTBA M CUCTEMbI C IapaMeTpoM; IMPHUMEHSATh YpPaBHEHUs, HEPaBEHCTBA, MX
CHCTEMBI JUIsl PEIICHUS] MaTeMaTHYeCKHX 3ajad M 3ajJad W3 pa3ImyHbIX oOyacTeit
HAYKU U peasibHON JKU3HU

YMeHue omnepupoBaTh MNOHATHAMH: (QYHKIHS, YETHOCTh (QYHKIUH, IEPUOJHIHOCTD
(GyHKIMH, OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYHKIIHH,
HauOonpllee W HaWMEHbIIEe 3HA4YeHHS QYHKIMM Ha TIPOMEXYTKE, HEMpepbIBHAS
¢yHKIMsA, acUMNTOTHI Tpaduka (yHKIMM, MEpBas M BTOpas NpOHM3BOAHAs (YHKIIMH,
TEOMETPUUYECKUI M (PU3NYECKHUI CMBICI MPOU3BOIHOMN, TIEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpal; yMEHUE HAXOAWUTh ACUMOTOTHl Tpaduka (yHKIHMH; YMEHHE BBIUUCIATH
IPOM3BOJIHBIE CYMMBI, IPOW3BEACHUS, YAaCTHOTO M KOMITO3MLMH (QYHKIMHA, HAXOIUTh
ypaBHEHHE KacaTelbHON K Tpaduky (QyHKIUHM, yMEHHE HaXOAUTh MPOU3BOJIHBIC
JJIEMEHTApHBIX (YHKIUI; YMEHHE HCIONb30BaTh HPOM3BOAHYIO Ui HCCIEIOBAHMSA
(GyHKUIMH, HAXOAUTh HAaUOOJIBIINE U HAMMEHBIINE 3HaUYCHHs (YHKIUN; CTPOUTH IpaduKu
MHOTOWICHOB C HCIIOJB30BAHUEM ammapaTa MaTEeMaTHYeCKOTO aHan3a; IMPUMEHSATh
NPOM3BOJHYIO Ul HAXOXKACHUS HAWJIYYIIEro peIIeHUs B TMPHUKIAIHBIX, B TOM YHUCIIE
COIMAJIbHO-9)KOHOMUYECKUX ¥ (PU3NYECKMX 337adax; HAXOMUTh IUIONIATd U OOBEMBI
(Guryp ¢ nomoIpi0 HHTErpaja; MPUBOJUTH TPUMEPbl MATEMATUYECKOTO  MOJICITMPOBAHUS
¢ nomompl guddepeHInaIbHBIX YPaBHESHHUN




YMeHue onepupoBaTh NOHATUAMU: Tpaduk (QyHKIMH, oOpaTHas (YHKUHSA, KOMIO3HULIUSA
byHKIMi, nuHeHas QYHKUMS, KBaApaTHuHas (QyHKUWSA, paludoHaJbHAs (yHKUUSA,
cTerneHHast (YHKLHUs, TPUTOHOMETpUUeckue (PyHKIMH, oOpaTHbIE TPUTOHOMETPHUUECKUE
GyHKIMM, TMOKa3zarenbHas U Jorapupmudeckas (QYHKIMH, YMEHHE CTPOUTH Trpapuku
U3yUYeHHBIX (DYHKIMHA, BBIIOJHATH MpeoOpa3zoBaHus IpapuKkoB (PYyHKIMM, UCIONB30BATh
rpaduku 111 U3y4eHUs MPOLECCOB U 3aBUCHUMOCTEH, MpU pPElIeHUH 33734 U3 JIPYTUX
yueOHBIX MPEeIMETOBU 3aJlau M3 peajbHOI KU3HM; BhIpaXkaTh (opMyiIaMU 3aBUCUMOCTHU
MEXJly BEJIMYMHAMH; HCIOIb30BaTh CBOWCTBA W Tpaduku (yHKUMH Ui pelieHus
YpaBHEHMI, HEPAaBEHCTB M 3aJad C MapameTpamH; H300pakaTb Ha  KOOPJMHATHOU
IUIOCKOCTH MHOJKECTBA PEIICHUN YpaBHEHUH, HEPAaBEHCTB U UX CUCTEM

YMeHue pemaTs TEKCTOBBIE 3aaUd Pa3HbIX TUIOB (B TOM YHMCJIE Ha NPOLEHTHI, JOIU U
4acTu, Ha JBU)KEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIIyI, HAJIOTH, 3aJa4l U3 00JIacTH
yIpaBJICHUS JIMYHBIMA U CEMEUHBIMU (PMHAHCAMH); COCTABIIATh BBIPAXKECHUS, YPaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCJIOBHUIO 33a[aud, UCCIEN0BaTh MOJyYEHHOE PELICHUE U
OLIEHUBATh MPABAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJICIMPOBATH PEAJIbHBIC CUTYalluU
Ha fA3bIKE MATEMAaTHKH; COCTaBIIATh BbIPAKEHUsI, yPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHMIO 3a/layM, UCCIIEOBATh IIOCTPOEHHBIE  MOJAEIHU C  HCHOJb30BAaHUEM
anmapara  ajureOpbl, HHTEPIPETUPOBATH MMOJIYUEHHBIHN pe3yIbTaT

YMeHue onepupoBaTh HMOHATHAMH: CpefHee apu(mMeTHdeckoe, MeauaHa, HaubobIIee U
HalMEHbIIIEEe 3HAuYEHMs, pa3Max, JAUCHEepPCHUsl, CTAHJAPTHOE OTKIOHEHHE YHUCIIOBOIO
HaOopa; yMEHHE U3BJIEKaTh, HMHTEPIPETUPOBATH HH(POPMALMIO, NPEACTABICHHYIO B
TabIMIax, Ha AMarpammax, rpapukax, OTpakaroollyl0 CBOWCTBA PeajbHbBIX MPOLECCOB U
SIBIICHUI; TPEJICTABIAT, MHPOPMALUIO C TOMOIIBI0 TaOJHIl U JHarpaMM; HCCIEI0BaTh
CTAaTUCTUYECKUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpa(UUecKuX METOJ0B U
AIIEKTPOHHBIX CPEJCTB; rpa)uuecKu HCCIeI0BaTh COBMECTHBIC

HaOJII0/IEHUS ¢ TIOMOIIBIO IUarpaMM pacCceUBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUSMHU: CIy4yallHBI ONBIT M CllydailHOE COOBITHE,
BEPOSITHOCTb CIIy4alfHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C MCIIOJIb30BAaHHEM
rpadM4ecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIOKEHUS U YMHOXXEHHS BEpPOATHOCTEH,
dopMyiy TOJHOH BepOSATHOCTH, (opmyny bepHymiu, KoMOWHATOpHbIE (aKTbl U
(GopMynBI; OLIEHUBATh BEPOSTHOCTH pPEAJbHBIX COOBITUH; yMEHHE OIEPUPOBATH
NOHATHAMM: CIIy4aiiHas BEJIMYMHA, DPACIPEACICHUE BEPOATHOCTEM, MaTEeMAaTHYECKOE
OXKUJIaHUE, JUCIEPCUS W CTAaHAAPTHOE OTKJIOHEHHE CIydyailHOH BeIMYUHBI, (DYHKIHH
pacnpenelieHuss M IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTeIbHOTO W HOPMAJIBHOTO
pacrpeneiieHuii; yYMEHHME HCIIOIb30BaTh CBOMCTBA HW3YYEHHBIX PACHpPEICICHUN I
pelLeHus 3a/1a4; 3HAKOMCTBO € MOHATUSAMU: 3aKOH OOJIBIINX YHCEJ, METOAbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJIUTH TPUMEPHI IMPOSBICHUS 3aKOHA OONBIIMX YHCEN B
INPUPOAHBIX U OOLIECTBEHHBIX SIBICHUAX; YMEHHE ONEpUPOBATh MOHATHAMM: COUYETAHHE,
NepEeCTaHOBKa, YHCIO COYETaHWH, YHMCIO TepecTaHoBOK; OuHoM HploTOHA; ymeHHe
NPUMEHATh KOMOMHATOpHbIE (DAKTBI M pAcCyKIAEHUs IJIs PELIeHUs 3a7ay; OLEHHUBATh
BEPOSITHOCTH PEAJbHBIX ~ COOBITUH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJEIb |
MHTEPIPETUPOBATH IIOJyUYEHHBIH PE3YJIbTaT

YMeHHe onepupoBaTh MOHATUSAMHU: TOUYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jdy4, BEJWYMHA YIVIa, IUIOCKUH YroJl, JABYIPAaHHBIM Yroj, TPEXTPAaHHBIM yrodi,
CKpEIIMBAIOIIMECS NPsIMbIe, MAPAUICIBHOCTh W IEPHEHIUKYJISAPHOCTh IPSMBIX U
IUIOCKOCTEM, YroJ MEXAY NPSMBIMHU, YOl MEXKAY MPSMON M IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JIO IUIOCKOCTH, PAcCTOSTHUE MEXAY IPSMBIMH,
paccTosiHUuE MEXy INIOCKOCTAMHU; YMEHHUE MCIIONIb30BaTh IIPU PELICHUU 3a1a4 U3y4YECHHBIC
(GakThl U TEOPEMBI IUIAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILIETO
MHUPA; CTPOUTH MaTE€MaTHYECKHE MOJEIN C MOMOLIbI0 N€OMETPUUECKHX IOHATHH H
BEJIMYUH, pEIIATh CBS3aHHBIE C HHUMH

IIPAKTUYECKHE 3a7a4u
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YMeHue onepupoBaTh MOHATUAMHU: IUIOUIaAb (UTYpbl, 00BEM (QUIypbl, MHOIOI'PaHHUK,
IPAaBWIbHBII MHOTOTPAaHHUK, CEYEHHUE MHOTOIpaHHUKa, KyO, Mmapaenenumnes, npusma,
nupammia, GUrypa ¥ NOBEPXHOCTh BpallleHUs, LUIUHIP, KOHYC, map, chepa, miomanb
cdepsl, IIOLIA1b MOBEPXHOCTH MUPAMMJIBI, MPU3MbI, KOHYyca, LHMIUHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO IapajuleJIeNUIeNa, MUPAMUIbI, NPU3MbI, LMIUMHApA, KOHYyca, Ilapa,
pa3BEPTKAa IOBEPXHOCTH, CEYEHUS KOHYyCa W LWIMHAPA, IApauIeIbHBIE OCH WIH
OCHOBAHMIO, CEYEHHUE IIapa, MI0CKOCTh, Kacaroulasics chepsl, HUINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEYEHHE MHOTOI'paHHUKA, N300pakaTh MHOTOTPaHHUKH, GUTYPbl U TIOBEPXHOCTH
BpallCHUs, UX CEUYEHHUs, B TOM YHUCIIE C IOMOIUBI JJIEKTPOHHBIX CPEICTB; yMEHUE
IPUMEHATh CBOWCTBA T'EOMETPUYECKUX (UTyp, CamMOCTOSTENbHO (OPMYJIUPOBAThH
OTpeNieNIeHus] M3y4aeMbIX (Uryp, BBIIBUTaTh THIIOTE3bl O CBOICTBaX W IpH3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTh WJIM ONpPOBEPraTh HX; yMEHHUE IPOBOJIUTH
Kj1accupukanuio (Uryp MO pa3iU4YHBIM  NpPU3HAKaM, BBIIOJIHATH HEOO0XOAUMBIE
JIOTIOJTHUTEJIBHBIE IOCTPOEHUS

YMeHue onepupoBaTh NOHATHUSMU: JBUKEHHE B MPOCTPAHCTBE, MapajliebHBIN MepeHoc,
CUMMETpHs Ha IUIOCKOCTH M B TPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE I10100us,
no/100HbIe (PUTyphI; yMEHHE paclo3HaBaTh paBHbIE U MOAO0HBIE GUTYPHI, B TOM UYUCIE B
IIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; HUCIOJIb30BaTh I'€OMETPUUYECKHE OTHOUICHMs NpU
pelIeHnH 3a/1ay; HaXOAUTh T€OMETPUUECKHE BEJIMYUHBI (IJIMHA, YToJl, IUIONIalb, 00BEM)
NPy pelIeHUH 3a/ady M3 APYTUX y4eOHBIX MPEeIMETOB U U3 peaIbHOW KU3HHU; yMEHHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJ, IUIOWaAb, OOBEM, IUIOLIAlb
MIOBEPXHOCTH), HCHOJB3Yys] M3Y4YEHHbIE (POPMYJIBI M METOJbl, B TOM YHCIE: IUIOMIAIbh
MOBEPXHOCTU MUPaMUJIbI, TPU3MbI, KOHYyCa, LHUIMHApA, IUIOMmaas cheprl; 00bEM Kyoda,
OpSMOYTOJIBHOTO — Mapajulesienuiena, NUpaMuibl, [pU3Mbl, LWJIMHIPA, KOHYcCA,
11apa; yMEeHHe HaXOJAUTh OTHOILIEHHE 00BbEMOB MOJOOHBIX (PUTyp

YMeHue onepupoBaTh MOHATHAMM: MPSMOYIOJbHAs CHUCTEMA KOOPIMHAT, BEKTOD,
KOOpPAMHATHI TOYKH, KOOPJIAMHATHI BEKTOpPA, CYMMa BEKTOPOB, MPOU3BEICHUE BEKTOpa Ha
YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0a3ucy, CKaIsIpHOE MPOU3BEJIEHHE, BEKTOPHOE
IPOU3BEJIEHUE, YIOJd MEXJIy BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIH U
KOOPJMHATHBIM METOJ /Ul PeLIeHHs T'eOMETPUUYECKHX 3aJad M 3a1ad APYTruX ydeOHBIX
IPEMETOB

YMmeHnue BbIOUpaTh MOAXOIAIINNA METO AJIS PElIeHUs 3a7a4ui; TIOHUMaHUE SIBICHU;
YMEHHE Pacro3HaBaTh MPOSIBIEHNE 3aKOHOB MaTEMAaTHKH B UCKYCCTBE, YMEHHUE MPUBOAUTD
IIPUMEPBI MATEMATHUYECKUX OTKPBITUM POCCUNCKON 1 MUPOBOW MaTEMaTHYECKON HAYKH,
3HAYUMOCTH MaTEMAaTUKU B U3yUYEHUHU IPUPOIHBIX U OOIIECTBEHHBIX IPOIECCOB U



IHEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
IIpoBepsiemMblii 3J1eMEHT CO/ieP:KAHUSA
Kon
1 Hucna 1 BBIYUCIICHUS
1.1 | HarypanbHsble u nenslie yncia. [I[pu3Haku JeIMMOCTH LIEIBIX YUCET
1.2 | Pamuonaneupie uucna. OOBIKHOBEHHbIE W JECSATUYHbIE JAPOOH, MPOLECHTHI,
OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
1.3 | Apudmerndeckuii KOpeHb HaTypajdbHOUW cTerneHH. JleicTBUs ¢ apudMETHUYECKUMH KOPHSIMH
HaTypaJbHOW CTENEHU
1.4 | Crenenb ¢ nenbiM nokazareneMm. CTeneHb ¢ pallMOHaJIbHBIM MoKa3aTeneM. CBOMCTBA CTENEHU
1.5| CuHyc, KOCMHYC M TaHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTIO apryMeHTa
1.6 | Jlorapudm umcna. JlecaTHUHBIC M HATYpaIbHbIE JOTapu(MBbI
JlelicTBUTENbHBIE Uncia. ApupMeTuyeckre onepanuy ¢ AeHCTBUTEIbHBIMU YUCIAMHU.
1.7 | Ilpubnu>x€éHHble BBIYMCICHUS, MPaBUa OKPYTJICHUs, IPUKUIKA U OLIEHKa pe3ysbTaTa
BBIYUCIICHUH
1.8 | TIpeoOpa3oBaHue BhIpaKCHHIA
1.9 | KowmruiekcHble uncia
2 YpaBHEHUsI U HEPABEHCTBA
2.1 | Uenble u 1poOHO-palIOHAIbHBIE YPAaBHEHHUS
2.2 | HppauuoHaiabHblE ypaBHEHUS
2.3 | TpuroHoMeTpU4eCKUE ypaBHEHMUSI
2.4 | Tloka3arenpHbIC U JJOTapU(PMUYECKUE YPABHCHUS
2.5 | llenbie u npoOHO-paIIOHATILHBIE HEPABEHCTRA
2.6 | HppauuoHanbHbIe HEPABEHCTBA
2.7 | TlokazarenbHbIe U JorapuMUUECKIEC HEPABEHCTBA
2.8 | TpuroHomMeTpu4ecKre HEPaBEHCTBA
2.9 | Cucremsbl U COBOKYITHOCTH YpaBHEHHI U HEPAaBEHCTB
2.10| VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11| Marpuna cucteMsl JMHEWHBIX ypaBHEHUI. OlpeneanTenb MaTpULIbl
3 OyHKIMH U rpaduKu
3.1 | ®ynkuums, cnocoOvl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. B3aumHo oOpaTHblE (QyHKIUH.
Yérnble u Heu€THbIe QyHKIMU. [Tleproanueckue GyHKINN
Obnacte ompeneneHuss W MHOXKECTBO 3HaueHWi ¢yHkiuu. Hymu  QyHKmm.
3.2 | IlpomexXyTKu  3HAaKONOCTOSIHCTBA, = MOHOTOHHOCTHU (PyHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkiuu. Haubonpiiee n HanMeHblee 3HaUeHre (DYHKIUU Ha IIPOMEKYTKE
3.3  CrenenHas QyHKUHUS C HaTypajJbHBIM M IIeJbIM Noka3zareneM. E€ cBoiicTBau rpaduxk. CBolicTBa
U rpaduK KOpHS n-Oi CTEHeHH
3.4  Tpuronomerpuueckue QyHKIIHH, UX CBOMCTBA U rpaduku
3.5 IlokazarenbHas u Jorapudmudeckas GyHKIMH, KX CBOMCTBA U TpaduKu
3.6 Touku pa3peiBa. AcuMnTOTH rpadukoB GpyHKUui. CBOMCTBa QyHKIIHIA, HEIPEPHIBHBIX HA
OTpe3Ke
3.7 IlocinemoBaTenbHOCTH, CIIOCOORI 3a0aHUS ITOCIEA0BATEILHOCTEN




Apudmernueckas u reomerpuueckas nporpeccur. @opmyiia cI0KHBIX TPOLEHTOB
Hauana maremaTu4eckoro anaimsa
[IpousBonnas pyHkiuu. [Ipon3BogHbIC FI€eMEHTAPHBIX (DYHKIIUIA

[Ipumenenne MNPOM3BOJHOM K UCCIEIOBaHUIO (YHKIMH HAa MOHOTOHHOCTH H

42

43

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

skcTpeMyMbl. HaxoskneHune HauOONbIIEro M HAaMMEHBIIETO 3HAYeHHUs] (QYHKIMH Ha

OTpE3Ke
[TepBooOpasnas. MHaTerpan

MHokecTBa U JIOTHKA

MHoOkecTBO, OIepalny Hal MHOKeCTBaMHU. J{luarpammel Diinepa — Benna

Jloruka

BeposiTHOCTB U cTaTuCcTHKA
OnucarenpHas CTaTUCTHKA
BepositHOCTh

KomMOunaTopuka

I'eomeTpus

@urypsl Ha MIOCKOCTU

[IpsiMble ¥ MIIOCKOCTHU B IMTPOCTPAHCTBE
MHororpaHHuKu

Tena v MOBEpXHOCTU BpalICHUS

KOOpI[I/IHaTBI " BCKTOPLbI
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