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HOACHUTEJBHAASA 3AIIMCKA

PaGouass mporpamma yueOHOTO Kypca «BeposTHOCTP H CTaTHCTHKa»
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaibHOTO  TOCYJIAPCTBEHHOTO  00pa30BaTEIbHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPAJUIIMA POCCHICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJCHHUE KIIOYEBBHIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISl CAMOPA3BUTUS M HEMPEPHIBHOTO
o0pa3zoBaHus, IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHUS JIMYHOCTH O0YUYaAIOIITMXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

VYuebnsniii kypc «BeposiTHOCTH M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISIETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikosibl. Kypc mnpennazHadeH uisi (GpopMHpOBaHUS y OO0y4aromiuxcs
CTaTUCTUYECKOM KYJbTYpbl M IIOHUMAaHHs POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyYEHHUs CIyYalHBbIX COOBITHI, BETUYHH U
npoueccoB. IIpu u3yueHunm Kypca 00OramaroTcsi MPEACTaBICHUS Yy4YalluXcs O
METO/aX UCCIEA0BAHMS U3MEHUUBOTO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYMMOCTH
YU OOIIHOCTH MaTE€MaTWYECKHX METOJOB IMO3HAHUS KaK HEOTBEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepkaHue Kypca HAlpaBJiI€HO Ha 3aKPEIJIEHUE 3HAHWUW, MOJYYEHHBIX MpU
M3y4YEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBA3AX MEXIYy HUMU Ha BAa)XKHBIX IPUMEPaAX, CHOXKETHI
KOTOPBIX IMOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPEHEW IIKOJIbI Ha 0a30BOM YPOBHE BbIJECICHBI
CIIEIyIOLIME OCHOBHBIE coOJepKareiabHble JUHUU: «CiydailHpie CcOOBITUS W
BEPOSITHOCTHY, «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHUE TIE€OMETPUYECKOTO H
OMHOMMAJIBHOTO paCIpeeNIeHU U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACPEICICHUSIMU.

Copnepxxanne nuHMM «CioydaiiHble COOBITHSI W BEPOSITHOCTU»  CIIY>KHT
OCHOBOM 151 (DOPMHUPOBAHMS TPEJCTABICHUNA O pacHpe/iesIeHUH BEPOSTHOCTEH
MEXIYy 3HAYCHHUSIMU CIIyYallHbIX BEJIMYMH, a TAKXKE 3Ta JUHUS HEOoOXOIMMa Kak
0aza Uil W3ydeHHs] 3aKOHa OOJIBIIMX YHcel — (YyHAAMEHTAIBHOTO 3aKOHa,
JEHCTBYIOIIErO B MpPHUPOAE M OOIIECTBE M HMEIOLIEr0 MaTeMaTHYECKYIO
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dopmanuzanuio. CaMm 3akOH OOJIBIIMX YHCEN MPEAaraeTcsi B 03HAKOMUTEIbHOU
dbopMe ¢ MUHIMAaITbHBIM UCITOJIb30BAHUEM MaTEMaTHIECKOTo (hopMamnu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMH  BEJIWYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJIbHUKOB Ha ONHUCAHWU M H3YYCHHH CIy4YallHBIX
SIBJICHUIN C MOMOILBI0 HENpPEephIBHBIX (PyHKIMH. OCHOBHOE BHUMaHHUE YAENSAETCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIpeaeNieHUsIM, MPH 3TOM TpeanoiaraeTcs
O3HAKOMHUTENIFHOE H3yuYeHHe Marepuaja 0e3 JI0Ka3aTeNbCTB MPUMEHIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wsyuenume kypca «BepoSTHOCTP W CTaTUCTHKA» Ha 0a30BOM ypOBHE
OTBOAWTCS | Yac B HENEI0 B TEYCHHE Ka)XJOro roja oOydeHHus, Bcero 68
y4eOHBIX YaCOB.

JOKYMEHT MOAMWUCAH SMEKTPOHHOM NMOAMUCHIO
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COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBnenre MAaHHBIX C TOMOILIBIO Tabmuu u nuarpamm. Cpexanee
apupMeTHIecKoe, MeInaHa, HauOoJblllee W HAWMEHBIIICC 3HAYCHUS, pa3Max,
JACTIEPCUS] U CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HA0OOPOB.

CrnyualiHble SKCTICPUMEHTHI (OTIBITHI) M CITy4aliHbIE COOBITHSA. DIIeMEHTApHbIE
coObITHst (Mcxobl). BepostHocTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BeposiTHOCTH ~ coObiTuil.  CilydailHble  ONBITBI € PaBHOBO3MO>KHBIMHU
AJIIEMEHTapHBIMU  COOBITUAMU.  BeposTHOocTH  cOOBITUH B OMBITaxX  C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHNE, POTUBOIOIOKHbBIC
coObITus. JIuarpammsl Ditnepa. @opmylia CIOKEHUS BEPOSITHOCTEIA.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBO Ciy4alHOro
skcrepumenTa. @opmyia MoaHOM BeposiTHOCTU. HezaBucumbie COOBITHS.

KomOunaropnoe mpaBuio ymHoxxeHus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIN OMBIT (MCTIBITAHKE), YCIIEX W Heyaada. HezaBucumsie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyiu.

CnyuvaitHas  BenmunHa. Pacnpenenenne  BepoATrHocTel.  [Iuarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMUAJILHOE.

11 KJIACC

YucioBble  XapaKTEpPUCTHKU  CIyYalHbIX  BEJIWYMH: MaTe€MaTHUYECKOe
OKMJ@HUE, JUCIEepPCUs M CTaHAApTHOE OTKIOHeHue. [Ipumepsl npumMeHeHus
MaTE€MaTUYeCKOr0 OKHMJIaHWs, B TOM YHUCIE B 3a/adyax W3 MOBCEIHEBHOW >KU3HU.
MareMatuyeckoe OxujaHue OMHApHOWM Ciay4yallHOM BENMYMHBI. MareMaThuyeckoe
OKMJAHUE CYMMBI CIy4alHBIX BEJIMYMH. MareMaTu4eckoe OXHUJAHUE W
JUCTIEPCUsl TEOMETPUYECKOTO M OMHOMMAIIBHOTO pacpe/IesICHUH.

3aKkoH OOJBIIMX YHCEI U €ro poJib B HaykKe, MPUPOJE U OOIIECTBE.
Bb160pouHbIii METO/ HCCIEA0BaHUM.

[Ipumepsl HENpephIBHBIX CIy4yailHbIX BedWyuH. [loHsATHE O TUIOTHOCTH
pacnpeneneHus. 3agaqu, NPUBOISAIIME K HOPMAJIbHOMY pacnpeeneHuto. [lonarue
O HOPMaJIbHOM pacipe/iesICHUN.
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IHIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTuKa» XapakTepru3yrOTC:

I'paknanckoe BocnMTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YUAIOMIErocsi Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOTO OOIINECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUM,
MpOIeyp TPaXKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aHUMOJEHUCTBOBATh C COUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAUYCHHEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIGHTUYHOCTH, YBAKECHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHKH, IIEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
K WCIOJIb30BAaHHMIO ITHUX JOCTH)KCHHUH B JIPYyrUX HaykaX, TEXHOJOTHAX, chepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHEHUEM JIOCTUKECHU HAYKU U JIEATEIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peIIEHNH, pacCyKJIeHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTHUYECKUM aCIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA.

du3nyeckoe BOCIUTAHHUE:

chOPMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUE 3HaHMUS B
HHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryispHas ¢dusnueckas aKTUBHOCTb); (du3rUecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-037J0POBUTEIBHON
JIESITEIIbHOCTBIO.

Tpynosoe BocnuTranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOIIOOHS;, MHTEPECOM K
paziuuHbiM  chepaM  MPo(EeCCHOHAIBHON  JIEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieir mpodeccun W peann30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
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FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTHYEeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOM HAPaBICHHOCTH.

JIKOJOTrHYEeCKOe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYpbl, MMOHWMAHUEM BIUSHUS
COIMATTbHO-DPKOHOMUYECKUX IMPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIMATLHOMN
Cpelbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa JKOJIOTUYECKUX MpoOJieMm;
OpHEHTalMell Ha TPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU NJIs PEIICHUs 3a1ad B
0o0JaCTH  OKpY)KAromIel Cpeapl, IUTAHUPOBAHUSI TOCTYNMKOB ¥ OIEHKH WX
BO3MOYKHBIX TMOCIICJICTBUN I OKPYKAIOLIEH CPEBI.

LleHHOCTH HAYYHOT'O MIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW  TMPaKTUKH, MMOHUMaHHUEM
MaTeMaTUYECKOW HayKHW Kak c(]epbl 4eToBEUECKOW esATeNbHOCTU, JTAamoB €€
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS [MBUJIM3ALUU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOW KYJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JIESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO IMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHLIMU OetiCMBUAMU.

1)  Vuusepcanvnvie  no3znaeamenvmvle  Oeticmsus,  obecneuusarOm
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCaAlowe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayuti, yMeHuti pabomamas ¢ ungopmayuet).

Ba3oBble Jjornueckue aeicTBUA:

e BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTUIECKUX
OOBEKTOB, TOHATUN, OTHONICHUH MEXAY TMOHATHIMH; (HOPMYITUPOBATH
OTIpeNieNICHUs]  TOHATUH; YCTaHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJIaCCU(UKAIIMK, OCHOBAHHS MJII OOOOIICHWS W CpPaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTH U  MPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YAaCTHHIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurs B (akTax, JAHHBIX, HAOMIOACHUSAX W _YTBEPKICHUSIX;
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npejiarath ~ KpUTEpUM  JUIsl  BBISBICHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPEUNL;

e JI€JIaTh BBIBOJIBI C HCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATEJIBHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIECHUM (MpsIMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIHUIO,
MPUBOJUTH TPUMEPHI M KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpPATh HaMOOJEE TMOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbCcKue JeHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUN MHCTPYMEHT MO3HAHMS;
(bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpodiIemMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHE;

e TPOBOJUTH CaMOCTOSITETILHO CILJIAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEW MaTeMaTHYECKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHHUSIMH, MPOIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BBIBOJIBI TIO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

e BBIABIATH AeUIMTHI MHOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX NIJIi OTBETA
Ha BOIIPOC U ISl pEUIeHUS 3a]1au;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETHUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MPECTABIICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WLTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJIEKHOCTD uHpopMaru o CaMOCTOSITEJIbHO
c(hOopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2) VuueepcanbHvle KOMMYHUKAMUGHblE  Oelicmeus, 0becneyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:
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BOCIIpUHUMATh W  (DOpMyIUpOBaTh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUS] B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peUIeHus 3a/1aul, KOMMEHTUPOBATh MTOJYYEHHBIA PE3YJIbTAT;

B X0/ 0OCY>KJIeHHS 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJIeMbl, perraeMoil 3a/1auu, BbICKa3bIBaTh UJEH, HAIEJICHHbIE Ha MTOUCK
pEILLICHUSI; COMOCTABJISITh CBOM CYXIEHUA C CYXICHUSIMU JAPYTUX
YYaCTHHKOB JHaora, OOHAPYXUBATh Pa3IMuvMe W CXOJICTBO TMO3WIIMMA;, B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
MPEICTABIATh  pPE3ydbTaTbl  PEIICHUS  3aJayd,  DKCIIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAIMU U OCOOEHHOCTEH ayAuTOpHUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11€JTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeAeNiaTh BUAbI paboT, JOrOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYX1€HUS, 0OMEH MHEHUH,
«MO3rOBBIE HITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/IbI;
OILICHWBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuusepcanonuvie  pezynamuemnwie  Oelicmaus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISAThH ILJIaH, AJITOPUTM PEIICHUS 3a/a4u, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HWH(OpMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJILHOM peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTaTa pEIICHUsI MATEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPHU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBbl B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO
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e OLEHUBATh COOTBETCTBHE PE3YJbTaTa LEIH U YCJIOBUSIM, OOBSICHITH
MIPUYUHBl TOCTHKECHHUS WIM HEJNOCTHKEHHUS PE3YJNbTAaTOB AECATEIBbHOCTH,
HAXOJUTh OIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI
10 KITIACC

Yurath ¥ CTPOUTH TAOIUIBI U TUATPAMMBEI.

OmnepupoBaTh  MOHATHSMH:  cpeaHee  apupMeTHdeckoe,  MeAHuaHa,
HauOoJbllIee, HAMMEHbIIEEe 3HAaUCHNE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CIIy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTApPHBIM MCXOMd) CIy4alHOIO OIBITA;
HaXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaifHBIMHU COOBITHSIMU,
HAaXOJIUTh W CPAaBHHUBATh BEPOSITHOCTH COOBITHMA B W3YYCHHBIX CITyJailHBIX
HKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTth COOBITHUS: TIE€peceueHne U OO0BEAMHEHHE
JIAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIIOJOXHOE  JaHHOMY  COOBITHIO;
MOJI30BAThCS AMAarpaMmaMu Ousepa u GopMyIlIoN CII0KEHHUS BEPOSTHOCTEN MpHU
pELIeHUH 3aau.

OnepupoBaTh MOHSATUSMH: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJIUTh BEPOATHOCTH C MOMOIIBIO MpaBUiia YMHOXKEHHS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIBITA.

[TpruMeHsITh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh TOHATHSIMH: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHHS, CEPHSI
UCTIBITAaHUM, yCHeX W HeyJaya; HaXOJAUTh BEPOATHOCTH COOBITHI B CEpUU
HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTU COOBITUH B
CEpUHU UCIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSMU:  CIydyalHas  BEJIMYMHA,  PACIpECICHHE
BEPOSITHOCTEH, TUarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHHBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYUHBI IO
pacrpeeICHUI0 WM C MOMOILBIO JUArpaMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS;, IPUBOJAUTH TPUMEPHI,
KaK IMPUMEHSETCS MAaTEeMAaTUYECKOE OKHUAAHUE CIYYaWHOW BEIMYMHBI HAXOIUTH
MaTeMaTUYECKOE 0KUIJAHUE 110 JAHHOMY PACIPENEIICHHUIO.

HNwmeTh npeAcTaBiIeHUE O 3aKOHE OOJBIINX YHCEIL.

HNmeTp npencTaBiieHuEe 0 HOPMAJIBHOM PaCIpEICIICHUU.

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO
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IPOBEPSEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pazoBaHus
pe3yJbTarta
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
OnepupoBaTh MNOHATHSMM: CpelHEE apuPMETHUECKOe, MeAHaHa,
6.2 HauOoJiblllee, HAaWMEHbIIEE 3HAueHHe, pa3Max MacCuBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMHU: CIY4YalHBIA JKCHEPUMEHT (OMBIT) U
clIy4yaliHO€ COOBITHE, JJIEMEHTApHOE COOBITHE (DJIIEMEHTApHBIA HMCXO.)
6.3 CIIy4alHOrO  OIBITA;  HAXOJUTh  BEPOSITHOCTM B  OMNBITax €
PABHOBO3MOXHBIMH CIyYalHBIMU COOBITUSIMH, HaXOIUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX SKCIIEPUMEHTaX
Haxomute u ¢dopmynupoBarh COOBITUS: IEepecedyeHue U OObEIUHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTUBOMNOJIOKHOE ITAHHOMY COOBITHIO;
' [OJIb30BAaThCA  auarpamMmamu  Oiiepa ©  (Qopmysiod  clokeHus
BEPOSATHOCTEN IIPU PEIICHUH 3a]a4
OnepupoBaTb NOHATHUAMU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOJUTh BEPOATHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHUS, C
IIOMOIIBIO IEPEBA CIYYallHOTO OIIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKECHHUS IIPU PELICHUH 33124
OnepupoBaTh NOHATUSAMM: UCIBITAHUE, HE3aBUCUMBIE UCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIIeX M Hey/Aaya; HaXOAUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBUCUMBIX HCIBITAaHUH 0 MEPBOTO yclexa, HaXOIUTh BEPOSITHOCTU
coOBITUH B cepuu ucnbiTanuii bepnysm
63 OnepupoBaTb NOHATHUAMHU: CIydyallHass BEJIMYMHA, paclpeiesieHue
' BEPOSATHOCTEH, IMarpaMma pacipeaeneHus
11 KJIACC

JOKYMEHT MOAMWUCAH SMEKTPOHHOM NMOAMUCHIO
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Kon
NpoBepsieMoro
pe3yJjabTara

5

5.1

5.2

53
5.4

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
Teopuns BEpOATHOCTEN M CTATHCTHKA

CpaBHUBaTh BEpPOATHOCTH 3HAUYEHUH CIy4allHOM  BEIMYMHBI IO
pacIpeeNIeHUIO UIIH C TOMOUIBIO AUATPAMM

OnepupoBarb NOHATHEM MaTEMaTUYECKOIO OXUAAHUSA, NPUBOJUTH
IIpUMEPBl  TOrO, KaKk IPUMEHSETCS MAaTeMaTHU4eCKOE OKHUJaHUE
CIIy4alHOM BEJIMYMHBI, HAXOAWUTb MAaTEMATUYECKOE OXHUIAHUE II0
JaHHOMY PacCIIPEEIICHUIO

Hmets npencTaBieHue 0 3aKOHE OOJIBIINX YHCET

Nmeth MMpeaACTaBJICHUE O HOPMAJIBHOM pacnpCaCICHUN
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA
Kon
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
[IpencraBienre JaHHBIX € MoMomblo Tabmun u  auarpamMm. Cpennee
6.1 apudmernueckoe, MeauaHa, HauOOJbIIee W HAaWMEHBIIEC 3HAYCHHUSA, pa3Max,
JUCTIepCHUs U CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CIy4yailHble COOBITHS. JIeMEHTapHbIE
coObiTHst (MCX0nbl). BeposTHOCTH ciiydallHOTO CcOOBITHS. BIM30CTH YaCTOTHI U
6.2 BEPOATHOCTU cOObITHI. Cily4aifHbIe OMBITHI C PABHOBO3MOXXHBIMU 3J€MEHTAPHBIMU
coObiTusiMU.  BeposiTHocTH  cOOBITHH B ONBITaX C  PaBHOBO3MOXHBIMU
ANIEMEHTAPHBIMU COOBITUSIMHU
63 Onepauuu Hax COOBITUSMU: TepecedyeHue, OObeIUHEHHE, MPOTHBOIIOIOKHbBIE
' coObITus. uarpammsl Ditnepa. @opmyna ciaoxkeHus: BEposTHOCTEN
6.4 VcioBHass BEpOSATHOCTh. YMHOXKEHHUE BeposiTHOCTEW. JlepeBo  ciydailHOro
' skcnepuMenTa. @opmyna monHoi BeposTHOCTH. HezaBucumblie coObITHS
6.5 Komb6unaropuoe mpaBwio ymHoxeHus. llepectaHoBku u ¢dakropuan. Yucio
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma Herotona
bunapHblli ciyuyaliHplli ONBIT (MCIBITaHME), yclex M Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepust HE3aBUCUMBIX MCHOBITAaHMM 110 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAaHUN bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTel. J(uarpamma pacnpeeicHusl.
' [Ipumeps! pacnpeneneHuii, B TOM YHcIie TeOMETPUYECKOe U OMHOMUATbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEPUCTUKU CIIyYallHBIX BEJIMYMH: MaTE€MaTHYECKOE OXHUAAHUE,

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO
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JUCTICPCUA U CTAHAAPTHOC OTKIOHCHHC. HpI/IMCpLI IIPUMCHCHUA MATCMATUYCCKOI'O
OXHJaHus, B TOM YHCJIC B 3aJadax H3 HOBCC)IHGBHOI\/'I KH3HA. MareMaThdeckoe
OXHNIOAaHUC 6I/IHapHOI>'I C.TIy‘-IB.fIHOfI BEJIUMYHHBI. MaTeMaTuuecKoe OXKUJaHUC CYMMBI
cnyqaﬁm,lx BeIWYMH. MaTemMaTrnieckoe OXKHNOaHUEC U JUCIICPCHA TCOMETPUUCCKOTO

¥ OMHOMUAJIBHOTO pacIpeaesieHIH

5.2

53

3aKkoH OOJBIIMX YMCEN M €ro pojb B Hayke, Mpupoae u oOdmiecTBe. BbiOOpouHbIii
METOJI YICCIIETOBAHUI

IIpumepsl  HENpepbIBHBIX  CIy4alHbIX BeNIMYMH. [loHsATHE O IUIOTHOCTH
pacnpezneneHus. 3agaun, IPUBOIALINE K HOpMaIbHOMY pacnpenenenuto. [lonstue o

HOPpMAJIbBHOM pPacCIpCaCIICHUN

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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IHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMSI

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenue Merogamu J0Ka3aTelbCTB, QIlOPUTMAaMM pEIIEHUs 3a7ady;
yMeHue ¢GopMyIMpOBaTH U OINEPUPOBATh TMOHATHAMM: ONpEAEIICHHUE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IpPU3HAK, J0KA3aTENbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHITHh HX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ M MPOTHUBOMOJOXKHOE YTBEPXKIEHUE, MPUBOAUTH TMPUMEPHI U
KOHTPIPUMEPBI, HUCIOJIb30BAaTh METOJ MaTEMaTUYECKOHM HWHIYKIUU;
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXACHUS IPU PELICHUH 3a]1ay, OLICHUBATh
JIOTUYECKYI0  MPaBUIBHOCTh  PACCYXACHUI; YMEHHME  ONEpPUPOBATH
MOHATUSIMU: MHOKECTBO, IOJMHOKECTBO, OIEpalMy HaJ MHOKECTBaMU;
YMEHME UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONMCaHus
peasIbHBIX MPOILIECCOB M SBJIEHUN M IPU PEUICHUM 3aJad, B TOM YHUCIIE U3
JIpYruX y4deOHBIX NPEAMETOB; YMEHHE OIEpUpOBaTh MOHATUAMU: Ipad,
CBS3HBIA Tpad, AepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHUE 3aJaBaTh U
OMHCHIBATh Tpadbl Pa3IUYHBIMU CIOCOOAMHU; HUCMOJB30BaTh rpadbl MHpU
pelIeHnN 3a1a4

YMeHne onepupoBaTh IMOHATUSMHU: HATypalbHOE YHUCIO, LEJN0€ YHUCIIO,
CTENeHb C IIeJIbIM T0Ka3aTesieM, KOpeHb HaTypaJbHOM CTENeHH, CTENEeHb C
palMOHANbHBIM TOKAa3aTelIeM, CTENEeHb C JIEUCTBUTEIbHBIM IOKA3aTeleM,
norapudmM YuCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJIHLHOTO YHUCIA,
OCTaTOK I10 MOAYJIIO, PAlUOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HATypPaIbHBIX, IETBIX, PAIIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCET;
YMEHHE HCII0JIb30BaTh MPU3HAKK JI€IMMOCTH, HAaUMEHbIIMH OO0Imui
JIenuTedb W HauMeHblllee oOlmiee KpaTHoe, airoput™M EBknuaa npu
pellIeHnr 3a/1ay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIMOHHBIMH CHUCTEMaMU
CUMCIICHUS; YMEHUE BBIMOJIHATH BBIYUCIEHUE 3HAYCHUI U TIpeoOpazoBaHus
BBIp@XEHUI CO CTEMeHsMH M Jorapudmamu, mnpeoOpa3zoBaHHs IPOOHO-
palMOHANIBHBIX  BBIPAXKEHUH;  YMEHHE  OINEpPUPOBATh  IOHATUIMH:
[IOCJIEZI0BATENbHOCTh, apu(MeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBaromIasi TEOMETpPHYECKas IPOTPECcCHs;
YMEHME 3aJlaBaTh IIOCJIEI0BAaTEIIbHOCTH, B TOM YMCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHCIIO, COMPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCET
(reomeTpuueckasi, TpPUTOHOMETpUYECKass U  anredpamdeckas); yMeTb
MPOU3BOJIUTH apUPMETHUECKHUE JIeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO
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MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; OMEpPUpPOBATH
MOHATUSAMM:  MaTpuma 2X2  wu  3X3, ompeaenuTeab  MaTpULbI,
r€OMETPUUYECKUM CMBICI ONPEAECIUTENS

YMeHHne omnepupoBaTh IMOHATUSAMM: palHOHAIbHBIE, WPPALMOHAIBHEIE,
MoKa3areibHble, CTENEHHbIE, JorapuMuyecKkue, TPUTOHOMETPUUYECKUE
YPAaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUPOBATh TOHATUAMM:
TOKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHHe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHHM M HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHWIA,
HEPaBEHCTB U CUCTEM; YMEHHUE PELIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TIOMOIIBIO PAa3JIMYHBIX MPUEMOB; PEIIATH YPABHEHUs, HEPABEHCTBA U
CHUCTEMBI C ITapaMETPOM; IIPUMEHSTh yPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUId PELIeHHs MaTeMaTMuYecKUX 3ajad M 3aJad U3 pas3iIMuHbIX objacteit
HayKH U PEaJIbHOM JKU3HU

YMeHue omepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIIHH,
MEPUOANYHOCTh (DYHKIIUU, OTPAHHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH
byHKIMHM, SKCTpeMyM (GYHKIUU, HauOoiblllee W HaWMEHbIIee 3HAYCHUS
GYHKIIMM Ha MPOMEXKYTKE, HENmpepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
byHKIMKM, TepBas M BTOpas MPOM3BOAHAS (DYHKIIHMH, TEOMETPUUYECKHI U
(U3UYECKUI  CMBICI  MPOM3BOJHOM, IEepBOOOpa3Hasi, ONpeACTIEHHBIN
WHTErpaJl; YMEHHE HaXOAUTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHUE
BBIUUCIISATH IPOU3BOIHBIE CYMMBI, IPOM3BEIEHNUS, YACTHOI'O U KOMIIO3ULIUU
GyHKIMM, HAXOAUTh YpaBHEHUE KacaTelIbHOU K rpaduky (QYHKIIUU; YMEHUE
HaXOJUTh MPOM3BOAHBIE 3JIEMEHTAPHbIX (YHKIMN; YMEHHE HCIOJIb30BaTh
MIPOM3BOJHYIO JJI MCCIeAOBaHUSA (QYHKUMM, HAXOAWTh HAUOOJbLINE U
HAaUMEHbIINE 3HaYeHWs] (YHKIUN; CTPOUTH TpadUKd MHOTOUICHOB C
UCIIOJNIb30BAHUEM  ammapara MaTeMaTUYeCKOro aHaliuz3a; MPUMEHSTh
MPOU3BOJHYIO /U1 HAXOXKJACHHUS HAWIYYIIero PelleHHs] B MPUKIATHBIX, B
TOM 4YHCIIe COIMAIBHO-DKOHOMUYECKMX M (DU3MUYECKUX 3a/adax; HaXOAHUTh
wiomaad U o0bEMBI PUIYp € MOMOIIBIO UHTErpasia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOro MOJEIUPOBaHUS € TOMOIIbI0 U depeHIanIbHbIX
ypaBHEHUU

YMeHue onepupoBaTh HOHATHAMU: rpaduk GyHKUIHU, oOpaTHas (yHKLHS,
KOMIO3UIUS  (DYHKIMHA, JuHEHHas QYHKUIUSA, KBaapaTu4Has QYyHKIUS,
paunoHanbHass (QYHKLHUSA, CTeNeHHas (QYHKOUsS, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKLMHU, IMOKa3aTelbHas U
jgorapupmuueckass (GYHKLUHMU; YMEHUE CTPOUTh TpauKH H3YyYEHHBIX
(GYHKIHHA, BBITIOJHATH MpeoOpa3oBaHus rpadukoB GYHKIIHUMA, UCIIOIB30BAThH
rpaduKu Ui U3YYEHUS MPOILECCOB M 3aBHCUMOCTEH, TIPU PEIICHUH 33/1a4
U3 JIPYTUX y4eOHBIX MPEIMETOBU 3a/a4 M3 PEaJbHON KHU3HH; BBIPAKAThH
dopMynaMu 3aBHCHMOCTH MEXIY BEITMUYWHAMHM, HCIIOJIb30BaTh CBOWCTBA M
rpadpuky (QYHKUMN [ pelIeHHs ypaBHEHUH, HEPABEHCTB U 3a7ad C
napameTpamM; H300pakaTb Ha KOOPAMHATHOM IIIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM
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YMeHue pemath TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, TOJM U 4YacTH, Ha JBHXXEHHE, PabOTy, CTOMMOCTb TOBapoB M
yCIIyT, HAJOIH, 337a4d U3 OOJACTU YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHMIO 3aJadd, HUCCIENOBATH IIOJYyYEHHOE pELICHUE U
OLICHMBATh TMPaBIONOJOOHOCTh PE3Yy/lbTaTOB; YMEHUE MOJEIHPOBAThH
peanbHble CUTyallUM Ha SA3BIKE MAaTEMATHKH; COCTaBIISATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3a/1a4, UCCIIEI0BATH
IOCTPOCHHBIE ~ MOJIEIM  C  HUCIHOJb30BAHMEM  ammapata  aireOpsl,
MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeaHee apudmeThuyeckoe, MeauaHa,
HauOoJblllee U HaMEHbIlee 3HAYCHMsI, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0opa; yMeHHEe H3BIEKaTh, HUHTEPIPETUPOBATH
uH(pOpMaIIKIO, TPEICTAaBICHHYIO B TaOlMIax, Ha Juarpammax, rpadukax,
OTpaXKarolllyl0 CBOMCTBA pEaJIbHbIX IPOLIECCOB U SIBJIECHUMN; NMPEACTABIATh
uH(pOpMaLMI0O € TOMOIIbIO Ta0NMII W JAMArpaMM; HCCIIEI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TpaduuecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; rpa)uyecKu MCCIeI0BaTb COBMECTHBIC
HaOJII0/IEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHOW perpeccun

YMeHue onepupoBaTh IOHATHUAMM: CIyYalHBIM ONBIT M CIIy4ailHOE
cOOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOATHOCTb C HCIHOJB30BaHUEM TIpaUUYEeCKUX METOJOB; IMPUMEHATh
GbopMyIbl CIIOKEHHUSI M YMHOXXEHUSI BEpOSTHOCTEH, (OpMyily MOJIHOM
BEpOATHOCTH, Gopmyny bepHysmin, komMOuHaTOpHBIE (QakThl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEaNbHBIX COOBITHI; yYMEHHE ONEepUpOBaThH
NOHATUSMM:  CIydyailHas  BEJIMYMHA, pPAcCIpelelIeHue BEPOSATHOCTEH,
MaTEMaTUUECKOE OXHJaHUEe, JUCIEPCUs W CTaHJApPTHOE OTKJIOHEHUE
ClyuallHOW  BENWYMHBL, (QYHKIMM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeJIbHOTO U HOPMAJIIBHOTO PACHpPECIICHUH; yMEHue
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCHpelesIeHud A peleHHs 3a/1ay;
3HAKOMCTBO C TOHATUSAMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOYHBIX
UCCJICIOBaHU; YMEHUE IIPUBOIUTH IPUMEPHI IIPOSIBICHUS 3aKOHA OOJIBIINX
qucesl B NPUPOJHBIX M OOILIECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBATh
NOHATUSIMM:  COYETAaHUE, I[IEPEeCTaHOBKA, 4YHCIO COYETaHWH, YHUCIO
NEPeCcTaHOBOK; OMHOM HpIOTOHA; yMeHHE MNPHUMEHSATh KOMOHHATOpPHBIE
(GakTbl W pacCyXIEHUs s pelIeHHs 3a7ay; OLEHUBATh BEPOSITHOCTH
peanbHbIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYKD  MOJAEIb U
MHTEPIPETUPOBATH IMOTYYEHHBIN PE3ybTaT

YmMenue OIICpHUPOBATH IIOHATUAMU: TOYKa, mnpsamasd, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIUYMHA YIJia, IJIOCKUI yroji, ABYIPAHHBII
YIOJI, TPEXTPAHHBIN YroJj, CKPEIIMBAIOIIMECS MPSIMBbIE, NapaLICIbHOCTh U
NEePHEHANKYIISIPHOCTh NPAMBIX U IJIOCKOCTEH, YroJl MEXY MPSMbBIMHU, YIOJl
MEXKYy MPSMOU M IIJIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT
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10

11

TOYKH OO0 INIOCKOCTH, PACCTOAHHUEC MCKAY MNPSAMBIMH, PACCTOAHHUEC MCKIY
IJIOCKOCTAMHU, YMCHUC HCIIOJIB30BaTh IIPpU PCIICHHUU 3a4da4 H3YUYCHHBIC
(I)aKTBI U TCOPEMbI IIIAHUMCTPUU, YMCHUC OLCHUBATH Pa3MCPhI 00BEKTOB
OKpYyzKaromero Mupa; CTpOUTb MATCMATHUYCCKUC MOJCIN C IIOMOIIBRO
reOMCTPHUICCKUX MOHATUH U BCJIMYMH, pCHIaTb CBA3aHHBIC C HHUMHA
MPAKTUYCCKUE 3aJa4r

YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAb (GUIYpbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, IPaBUJIbHBI MHOTOIPaHHHMK, CEUYE€HHE MHOTOTPAHHUKA,
Ky0, mMmapajuienenuresn, Npu3Ma, NOUpaMuaa, QuUrypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, IUIomanab cdepsl, IIOMAIb
MOBEPXHOCTH THPAaMUIBI, TPHU3MBI, KOHyca, LWIMHApA, 00BEM KyOa,
IpSMOYTOJBHOTO —MMapajviefenunena, TUPAaMHUIbl, TNPH3MBI, LHINHIPA,
KOHycCa, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHHMS KOHYca M LWIMHJPA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE Imapa, IUIOCKOCTH,
Kacamomasacs cepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTb CEUYCHUE
MHOTOTpaHHHKa, W300paXkaTh MHOTOTPAaHHHUKH, (UTYphl W TOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHCIE C MOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE TPHUMEHSATh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSTEIHHO
(dbopMyIHpOBaTH OMpeAeTeHUS H3y4aeMbIX (PUTYp, BBIABHTATh THIIOTE3BI O
CBOMCTBaX M TPHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHIIIH
ONpOBEpraTh MX; YyMEHHE MPOBOJAUTH KiaccHpUKauuioo ¢GuUryp 1o
pPa3MUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAWMBIE JIOTIOJIHUTEIbHBIC
MOCTPOCHHUS

YMeHrne  omnepupoBaTh TOHSATHSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbld TePeHOC, CUMMETpHUsi Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHHe MOA0OMsA, MON0OHBIE (UTYpB; yMeHHE
pacrio3HaBaTh paBHbIE M TNOJOOHBIE (UIYpHl, B TOM YHCIE B TNPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPUUYECKHE OTHOLICHUS MPH
pelIeHHH 3ajlad; HAaXOJUTh T'€OMETPHUYECKUE BEJIMYMHBI ([UIMHA, YTOI,
iouiaib, 00bEM) MpHU pelIeHUH 3aa4 U3 APYruX yueOHBIX MPEIMETOB U U3
peanbHON JKM3HM; YMEHUE BBIYHCIATH T€OMETPUYCCKHE BEIHMUUHBI (JUTHHA,
yroj, IUIomaab, 00bEM, IUIOMAIb TOBEPXHOCTH), MCIIONB3YS H3ydCHHBIC
GopMyiIBl ¥ METOIbI, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUJIBI,
npu3Mbl, KOHyca, [HWIWHApA, IUlomans cdepsl; 00béM  KyOa,
OPSAMOYTOJIBHOTO TapajieNienunena, MTHPaAMHUIbl, TPU3MBI, THIHHIPA,
KOHYcCa, IIapa; yMEHUE HAXOJAUTh OTHOIICHHE 00BEMOB MOAOOHBIX PUTYD

12

YMeHue OmnepupoBaTh MOHSATHSIMH: MPSIMOYTOJIbHAsS CHCTEMa KOOPJIMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHMHATBI BCKTOpd, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YKCJIO, pa3joKEHUE BEKTopa Mo 0asucy,
CKaJISIPHOE MPOM3BEICHHE, BEKTOPHOE MPOM3BEICHUE, YIOJl MEKIY
BCKTOpaMU; YMCHHUC HUCIIO0JIb30BaATh BeKTOpHLII;'I n KOOpZ[I/IHaTHI)II\/'I METOd 151
peIICHHS TEOMETPUYCCKUX 3314 U 3a/1a4 JPYTUX y4eOHBIX TPEAMETOB

13

YMenne BI)I6I/IpaTI) HOI[XOI[HHH/Iﬁ MCTOO AJid pCHICHUA 3aaa4yu,; MOHUMAHUC
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SHAYUMOCTH MATCMAaTUKH B MU3YUYCHHU MPUPOAHBIX H O6III€CTB€HHI>IX

nponeccoB u HBHCHHﬁ; YMCHHUE pacCllo3HaBaTb IPOSABIICHUC 3aKOHOB

MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBl MAaTEMaTUYECKUX
OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH
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HEPEYEHDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblIii 3J1€MEHT COAEPKAHUS

Kon
1 Uucna u BBIYUCTIECHUS
1.1 | HarypanbHble u nensle yncia. [Ipu3Haku AeTMMOCTH LENbIX YHCel
12 Panmonaneupie  uncia. OOBIKHOBEHHbIE U JIECATHYHBIE APOOM, TPOILIEHTHI,
OecKOHEeUHbIE TEPHOIHUECKUE TpooU
13 Apudmerndeckuii KOpeHb HaTypaidbHON cTeneHu. JleWcTBUsA ¢ apudMeTHUYEeCKHUMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenenb ¢ nensiM nokaszareneM. CTeneHb ¢ palMoOHalIbHBIM MOKa3aTeneM. CBoiicTBa
' CTerneHu
L5 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6  Jlorapudm uncna. JlecaiTuuHbIEC U HaTypajbHbIE JJOrapu(MBI
JeiicTBuTenpHbIe YKcaa. ApUPMETHYECKHE ONEepaIliy C JICHCTBUTEIBHBIMA YUCIIAMH.
1.7 = IlpubnuxkéHHble BBIYMCIEHUS, MIpaBWIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHHUI
1.8 | IIpeoOpa3oBaHue BbIpaKeHUN
1.9  KowmruiekcHele uncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-palliOHATbHBIE YPaBHEHUS
2.2 VppauuoHanbHble ypaBHEHUS
2.3 TpuroHomeTrpudeckue ypaBHEHHUs
2.4  lloka3zaTenbHble U JorapupmMuuecKue ypaBHEHUs
2.5  llensie u 1poOHO-paIIIOHAIBHBIE HEPABEHCTBA
2.6 UppanuoHanbHbie HEPABEHCTBA
2.7 = Tloxa3zatenbHbIC U JOTapHUPMHUECKIE HEPABEHCTBA
2.8 TpuroHoMmeTpuyeckue HepaBEHCTBA
2.9  Cucrembl U COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10  YpaBHeHHUs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11  Marpuua cuctemsl TMHEHHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl
3 OyHkMK U rpaguku
31 Oyukus, crnocoObl 3amaHus QyHKuuu. [paduk ¢yaknun. B3aumao oOpartHbIe
' ¢byuknun. YétHeie u HeuéTHbIe QyHkumu. [lepuoaunueckue GpyHkunu
OO6sacte ompezneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynm  ¢QyHKIum.
3.2  IlpoMexyTKuM  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHH.
MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbosbiee 1 HauMeHblllee 3HaYeHne pyHKIuu
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Ha IPOMEXYTKE
13 CrenenHas (QyHKIUS C HaTypaJbHBIM M IeJIBIM MoKazaresneM. E€ cBoiicTBau rpaduxk.
' CaoiicTBa U rpauK KOpHS 7-Oi CTEIICHH
3.4  Tpuronomerpuueckue pyHKIUH, UX CBOICTBA U rpaduku
3.5 @ IlokasarenpHas u Jorapupmuueckast pyHKIHNH, UX CBOMCTBA U rpaduku
16 Touxu pa3pbiBa. AcuMnToTh TpadukoB ¢yHKuui. CBONCTBAa (GYHKUUH, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 ITocaenoBaTeabHOCTH, CIOCOOLI 3aJaHU TOCIEI0BATEILHOCTEN
3.8  Apudmernueckas u reomeTprueckas nporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTreMaTn4ecKoro aHaausa
4.1 [TpousBonnas Gpynkiuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (YHKIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIENOBAaHMIO (PYHKUIMH Ha MOHOTOHHOCTb U
4.2 IKCcTpeMyMbl. HaxokieHne HamOONBINEro W HAaWMEHBIIET0 3HaueHUs (QyHKIUU Ha
OTpe3Ke
43 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOecTBO, Onepalu HaJ MHOX)ecTBaMu. [{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 = BeposTHOCTB
6.3  KomOuHnaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 ' MHOrorpaHHuKH
7.4 = Tena u NOBEpXHOCTH BPALLEHUS
7.5 = KoopanHaTel U BEKTOPHI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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