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HOACHUTEJIBHASA 3ATIMCKA

PabGouas mnporpamma yueOHOro Kypca «BeposiTHOCTD U CTaTUCTHKA»
0azoBoro ypoBHS s oOyuwaromuxcs 11 kjacca paspaboraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIbHOrO CTaHAApTa CPEIHETO
obmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbABIAEMbIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJULUNA POCCHUKCKOTrO
oOpazoBanms. Peanmmzanusi mporpaMMbl OOECTIEUMBAET OBJAJECHUE KIIOYEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIUMH OCHOBY JUISI CAaMOPAa3BUTHUSL U HEMPEPHIBHOTO
00pa30BaHMUsl, LIETOCTHOCTh OOIIEKYIBTYPHOI'O, JMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0yYaOIIHUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOnpiii Kypc «BeposITHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
OPOAOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca 0a30BOTrO ypOBHS
ocHoBHOM 1mikoinbl. Kypc mpennasHaden st (opmMupoBaHus Yy OOyYaromIuxcs
CTaTUCTUYECKOM KYJbTYpbl W TMOHUMAHUS pOJIM TEOPHUHU BEPOSATHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YUYCHUS! CIIy4alHBIX COOBITHH, BEJIMYUH U
npoueccoB. Ilpu m3yueHum kypca oOoramiaroTcsi NMPEACTaBICHUS YYalluxcs O
METOoAaX UCCIEA0BaHU U3MEHUNBOTO MHUPA, PA3BUBAETCS IOHUMAHUE 3HAUMMOCTHU
U OOIIHOCTH MaTEMaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJICHO Ha 3aKPEIUICHUWE 3HAHWH, MOJYYEHHBIX MPU
VU3YyUYECHUU Kypca OCHOBHOW IIKOJIbI U HA PA3BUTHUE IPEACTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aHMOCBS3SIX MEXJIY HUMH Ha Ba)XXHbIX NPUMEpax, CIOKEThI
KOTOPBIX OYEPIHYTHI U3 OKPYKAKOIIEr0 MUPA.

B cooTBercTBUM C YyKa3aHHBIMH LIETSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEH IIKOJIbl HAa 0a30BOM YpPOBHE BBIJIETICHBI
CIEyIONTME OCHOBHBIE cojepkaTtenbHble JuHUN: «Ciy4daiiHbie COOBITHUS U
BEPOSITHOCTUY, «CiTydaifHble BEJIMYUHBI ¥ 3aKOH OOJIBIITUX YUCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3Y4Y€HUE TIEOMETPUYECKOr0 H
OMHOMUAJILHOTO pacCIpe/ieNieHnid U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMHU
— MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIPEICIICHUSMMU.

Conepxanue nuHUKM «CioydailHble COOBITHUSL W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM JuIsi (DOPMUPOBAHMSI TPEACTABICHUN O paCHpe/leNieHUH BEPOSTHOCTEH
MEXIYy 3HAUYCHUSAMH CIyYalHbIX BEJIMYMH, a TakKe 3Ta JIMHUA HEoOXoamma Kak
0a3za I W3ydeHHWs] 3aKOHAa OONBIIMX YHCel — (yHIaMEHTAIBbHOTO 3aKOHA,
JNEHCTBYIOIIEr0 B TMPUPOJE M OOIIECTBE W MMEIOUIEr0 MaTeMaTHYECKYIO



dopmanuzanuio. CaM 3aKOH OOJBIINX YHMCEN IMpelaraercs B 03HAKOMHTEIbHON
dopme ¢ MUHUMaIbHBIM UCTIOJIB30BAaHUEM MAaTEeMaTUYECKOro popMain3ma.

Tembl, cBsI3aHHBIE C  HEMPEPBHIBHBIMH  CIyYalHBIMA  BEJTMYHMHAMH,
aKUEHTUPYIOT BHUMaHHUE LIKOJIBHUKOB HA ONUCAHUU M H3YYCHHM CIy4dailHbIX
SBJICHUN C TOMOIIBI0 HENPEpBHIBHBIX (PYHKIMH. OCHOBHOE BHUMAHUE YICNAETCS
MOKa3aTEIbHOMY ¥ HOPMaJbHOMY PAaCHpEeNICHUsM, TP 3TOM MPEATOIaraeTcs
O3HAaKOMUTENbHOE HW3y4YeHHE Marepuaiga O0e3 0Ka3aTelIbCTB MPUMEHSIEMbIX
(daxToB.

MECTO KYPCA B YYEGHOM IIJIAHE

Ha wusyuenme kypca «BeposSTHOCT, M CTaTUCTHKa» Ha O0a30BOM YpOBHE
oTBOaMTCA | Yac B HEOENIO .



COJEPXKXAHME YYEBHOI'O KYPCA

11 KIJACC

UucnoBble  XapakTEpUCTUKU  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOe
OKMJIAHUE, IUCIIEPCHS M CTAHAAPTHOE OTKJIOHEeHue. IIpumepsl mnpuMeHeHUs
MaTEeMaTU4YECKOr0 OXKHUAAHUsA, B TOM 4YMCIIE B 3aJadax U3 IIOBCEIHEBHOW XU3HHU.
MaremaTnueckoe oxugaHue OMHAPHOW Ciy4yallHON BelIMYMHBI. MaTreMaThuyeckoe
OKMJIAHUE CYMMBI CIy4alHBbIX BEJIMYMH. MaremMaTuyeckoe OXUIaHue U
JUCTIEPCHUS TEOMETPUUECKOr0 U OMHOMUAIBHOI'O paclpeaeseHuil.

3akoH OOJNBIIMX YHCET U €ro pojidb B HayKe, MPUPOJIE U OOIIECTBE.
Br16opouHbIii METOI HCCTIE0BaHUA.

[Ipumepsl HENpephIBHBIX CiydYanHbIX BenuuuH. [loHsATHe O I1II0THOCTH
pacnpeneneHus. 3aaady, NPUBOJSALIIME K HOPMaJIbHOMY pacnpezeneHuto. [lonarue
0 HOPMAaJIbHOM pacCIpeeICHUN.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxpanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIOIIErocs] Kak aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
mpoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMM B COOTBETCTBHM C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUIICKONW MaTEMAaTHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOI'O C MTPAKTUYECKUM PUMEHEHHEM JOCTHUKEHUN HAYKU U IESATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCcyxXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

du3nvecKoe BOCIUTAHNE:

c(OpMHPOBAHHOCTBIO YMEHMSI TPUMEHATH MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 370pOBOro U 06e30macHoro oopas3a KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUU U

OTZIbIXa, perymnsipHas dbusnueckas aKTUBHOCTB); bu3nuecKoro
COBEPIICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBLHON
NEATEINBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IICHHOCTH TPYAOTIIOOHS;, MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESATENIbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKM3HECHHBIC ILJIAHBI;



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTUYECKOMY OOpa30BaHHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHUW BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, IMOHUMAHHEM BIIUSHHUSI
COIMAJIbHO-DKOHOMHYECKHUX TPOIIECCOB HAa COCTOSHHE MPUPOTHON U COIMATBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIsS peleHus 3aaad B
00J1aCTH  OKpY)KAIOIIEH Ccpefbl, IUTAHHUPOBAHUS TOCTYNMKOB ¥ OIEHKH WX
BO3MOXKHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTI'O MO3HAHUA:

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HAyKh KaK cQepbl YeTOBEUECKOW JESATCIbHOCTH, JITAarloB ¢
Pa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs [UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTrpaMMbl YYeOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMu, YHUBEPCANbHbIMU Pe2yIamUSHbIMU 0eUCTN8UAMU.

1)  Vuusepcanvnuvie  nosmaeamenvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpyJdcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ uHgopmayuei).

Ba3oBble Jioruyeckue aeiicTBus:

e BBIABIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKUA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
ONIpPEACIICHUS]  TOHSATUH; YCTAHABIMBAaTh CYIIECTBCHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUS i OOOOIIEHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJIH3A;

e BOCIpPUHUMATh, (HOPMYyIUpPOBaTH U MPEOOPA3OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npenjaraTb ~ KpUTEpPUM  JJI  BBIABICHHS  3aKOHOMEPHOCTEM U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MpSIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
IPUBOAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciieaoBareabCKHue AeliCcTBUSA:

e HCIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUpPOBAaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHHUS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITEIHLHO (POPMYIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IEHNUH;

e IPOTHO3UPOBATh BO3MOXKXHOE PA3BUTHE NPOLECCA, a TAKXKE BbIABUTATh
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABJIATH AePUUNTH UHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U JJI PEIICHUS 3aa4H;

e BbIOMpaTh UH(OpPMALMIO U3  UCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUpPOBaThb MH(POPMALIMIO, IPEICTABIATh €€ B Pa3au4HbIX (popMax,
WUTIOCTPUPOBATh TpaduyecKy;

e OILICHUBATH HaJEKHOCTh uH(popMaluu o CaMOCTOATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvuvie KomMmynuxamugmuvle Oevicmeus,  obecneuusaiom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

OOuenue:



BOCIPUHUMATh M (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 0OCY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pPELIEHUs; COIMOCTABIISITh CBOU CYXKICHUS C CYXKICHUSIMHU JIPYTHX
YYaCTHHKOB JHMAJIOra, OOHapy»XUBaTh pa3IMuME€ U CXOJCTBO NMO3WULHUN; B
KOppEKTHOM Gopme popMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKECHHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M
WHIUBUIYAJILHON paObOThI P pElIeHUH YIeOHBIX 3a7a9; MPUHUMATH IIeITh
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYkaeHUs, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPabOThI U
KOOpJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI,
OILIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aMOICHCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEUICHUS 3a/1a4H, BIOMPATh CIOCOO PELICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(DOpMaLUK.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABATEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAaMOKOHTPOJs Ipoliecca H
pe3yJibTaTa pelICHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [I€ATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENbCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OHOCHHUBATH COOTBCTCTBUC PC3yJibTaTa MNCIN H YCIOBUAM, OOBSICHSATH
INPHUYYHBI JOCTHUKCHUSA WJIW HCAOCTHIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
11 KVIACC

CpaBHMBaTh  BEPOSATHOCTA  3HAYEHUW  CIIy4YallHOM  BEJIWYUHBI MO
pacupeneseHuio WIKM ¢ IIOMOIIBIO JUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKUIAHUS; IPUBOJIUTH IPUMEPBHIL,
KaK MPUMEHSAETCSI MAaTEMATUYECKOE OXHUAAHUE CIYYaWHOM BEIWYMHBI HAXOIUTh
MaTeMaTUYECKOE OXKUIAHUE 110 JAHHOMY PacIpeIEIICHUIO.

Nwmets nipeicTaBieHne 0 3aKOHE OOJIBIIIUX YHCEI.

HNwmetp npencraBiieHne 0 HOpMaJIbHOM PACIPENECICHHMU.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KITACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3iesioB 1 TeM uudposbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (1upp )
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Marematrueckoe OXUAaHUE CIIyIaiitHON 4 0 0 bu6mmoteka [IOK
BEJIMYUHBI https://m.edsoo.ru/Sfbc5dcl
) Jucniepcus U cTaHAAPTHOE OTKIIOHEHHE 4 0 1 bubnnorexa [IOK
CIy4aitHOM BEJIMYMHBI https://m.edsoo.ru/5tbc5dcl
bu6mmoreka LIOK
3 3 0 3 0 1
AKOH DOJIBLIX HHcel https://m.edsoo.ru/5fbcSdcl
4 HenpepsiBHbIE Cl1ydaliHbIE BEITMYHUHBI ) 0 0 bubmmoteka [IOK
(pacmipeneneHus) https://m.edsoo.ru/5fbe5dcl
but6mmoreka [IOK
5 H 2 0 1
OPMAIILHOC PaCHIpEACCHIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTopenue, 06o01IICHNE U 19 ) 0 bubnuorexa [IOK
CHUCTeMaTH3alMs 3HAHUN https://m.edsoo.ru/5fbecSdcl
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3




IHOYPOYHOE INIAHUPOBAHUE

11 KIIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
Ne i/ Tema ypoxa Koutpoabubie | IlpakTuueckue tposLie
Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI pecypenI

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 0 0

| 3HaHui. Ciy4aiiHble OIBITHI U BEPOSITHOCTH bu6nunorexa [IOK
ciyyailHbIX coObITHI. CeprM HE3aBUCUMBIX https://m.edsoo.ru/430d330a
UCIIBITAaHUI
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS 0 0

) 3HaHui. CiaydaiiHble ONBITHI U BEPOSITHOCTH bu6nunorexa [IOK
ciyyaitHbIX coObITHH. CeprM HE3aBUCHUMBIX https://m.edsoo.ru/a573a292
HCIIBITAHUI
[ToBTOpenme, 0600IIeHNEe, CUCTEMATH3AITHS 0 0

3 3HaHui. CiydaiiHble ONBITHI U BEPOSITHOCTH bubimorexa [IOK
ciyyailHbIX coObITHH. CeprM HE3aBUCHUMBIX https://m.edsoo.ru/07a5e861
HCIIBITAHUI
[ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3 AL 0 0

4 3HaHui. CiydailHble ONBITHI U BEPOSITHOCTU bu6mmorexa LIOK
ciydaitHbIX coObITHI. CeprH HE3aBUCHUMBIX https://m.edsoo.ru/32bc29bf
HCIIBITAHUI

5 [Ipumepsl TpUMEHEHHS MATEMATUYECKOT O 0 0 bubnuorexa [IOK
OKHJIaHUA (CTpaxOBaHHE, JTOTEPEs) https://m.edsoo.ru/ea27084d

6 MaremaTryecKoe 0KHIAHUE CYMMBI 0 0 bubnnoreka [JOK
CIIy4alHBIX BEJIUYUH https://m.edsoo.ru/Oadefe9e

7 MareMaTnueckoe 0KUIaHNuE 0 0 bubmmorexa [LIOK




TreOMETPHUYECKOr0 M OMHOMHAIIEHOTO
pacnpeneneHui

https://m.edsoo.ru/20de2fc2

MareMaTtnuyeckoe OXUIaHUE

pacnpenenenus. PaBHomepHoe

8 reOMETPUYECKOro U OMHOMUATBHOTO bubamorexa LOK
. https://m.edsoo.ru/17b0e769
pacrpeaeieHun
9 Jucniepcus u ctTanAapTHOE OTKIIOHEHHE Bubmorexa OK
https://m.edsoo.ru/bec67{76
10 Jucriepcus v cTaHAapTHOE OTKIIOHEHHE bubanorexa LOK
https://m.edsoo.ru/bf78aad6
1 Jucriepcun reoOMeTpU4YECKOro u bubnnoreka [IOK
OMHOMMAIBHOTO PaCIIPECIICHHS https://m.edsoo.ru/4b5a495e
12 IIpakTueckast paboTa ¢ UCIOIb30BAaHUEM bubmmoreka [IOK
AIEKTPOHHBIX TAOJIHIL https://m.edsoo.ru/a53cd884
13 3akoH OospMX yucen. Beioopounsiii bubnnorexa [IOK
METOJ UCCIECOOBAHUN https://m.edsoo.ru/94ddc34a
14 3akoH O60JbINX ynces. BeiOopouHsIit bubnnoreka [JOK
METOJ, UCCIIEIOBAHUN https://m.edsoo.ru/cf23b369
15 [IpakTuyeckas paboTa ¢ UCIOIB30BaHUEM bubnnorexa [IOK
AJICKTPOHHBIX TaOJIHUIT https://m.edsoo.ru/6¢c1d11a6
bu6mmorexa LIOK
16 Hrorosas konTposLHas pabora https://m.edsoo.ru/7e379{8f
IIprmepsl HEMPEPBIBHBIX CIIYYaHBIX
17 BeJn4YuH. OyHKIUA IUIOTHOCTH bubnnorexa [IOK
pacnpenenenusi. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacnpeleseHue U ero CBOMCTBA
ITpumMeps! HEMPEPBHIBHBIX CIyYalHBIX BuGmiorexa LIOK
18 BeJn4YuH. OyHKIUA IUIOTHOCTH

https://m.edsoo.ru/b1c2712¢




pacpeacsICHUEC U €ro CBOMCTBA

3agayu, NIPUBOJAIINE K HOPMAJIbHOMY

19 acnpenenenno. @yHKIMS JIOTHOCTH U bubmorexa LOK
P Vp Y https://m.edsoo.ru/97¢19159
CBOMCTBAa HOPMAJIBHOT'O PaCIpeIesICHUs

20 [IpakTuyeckast paboTa ¢ UCIOIB30BaHHEM bubnnorexa [IOK
AJIEKTPOHHBIX TaOJIHUIT https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHME, 0600IICHNE U

21 cucTeMartu3anus 3Hanui. OnucaresbHas bubmmorexa [IOK

’ https://m.edsoo.ru/72953f4c

CTaTHCTUKA
[ToBTOpEeHME, 0000IIEHNE 1

22 cucTeMaTtu3anus 3HaHui. OnucaresbHas bubamorexa [IOK

' https://m.eds00.ru/b699ad0c

CTaTUCTUKA
[ToBTOpeHue, 060061IeHNE U

3 cucTeMartu3anus 3HaHui. OMNbITHI ¢ bubmuoreka [IOK
PpaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbact9
COOBITUSIMH
[ToBTOpeHwue, 06001IeHNE U

24 cucTeMaTtu3anus 3HaHui. OMbITHI ¢ bubmuoreka [IOK
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSMH
[ToBTOpeHme, 0600MICHNE U
cucTeMatu3anus 3HaHui. Berancnenue

)5 BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHHEM bubnnoreka [IOK
dbopMyn u rpaduIeCcKUX METOIOB https://m.edsoo0.ru/272910f5
(xoopauHaTHas npsmMas, 1epeBo,
Jauarpamma Jisepa)

26 IToBTOpenue, o6o01IeHNE U bubmmorexa [IOK

cucTeMaTu3aius 3HaHu. Beruncienue

https://m.edsoo.ru/dc9ad6ca




BEPOSTHOCTEH COOBITHII C MPUMEHEHUEM
dhopmyn u rpadUIECKUX METOJ0B
(xoopauHaTHas OpsmMas, 1epeBo,
Jnyarpamma Dusnepa)

[ToBTOpeHue, 060061IeHNE U
crucTeMaTH3alus 3HaHui. Beraucienue
BEPOSTHOCTEHN COOBITHI C MPUMEHEHUEM

bubnunorexa LIOK

27
dbopMyI U rpadUIECKUX METOJIOB https://m.edso0o.ru/5964{277
(koopauHaTHAs MpsiMasi, AEPEBO,
nuarpamma Oisepa)
[ToBTOpeHme, 0600MIEHNE 1
cUcTeMaTH3alus 3HaHui. Berauciaenue
)3 BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHUEM bubmmorexa [IOK
dbopMy1 u rpadUIECKUX METOIOB https://m.edsoo.ru/e71debed
(xoopauHaTHAs TpsMas, I1epeBo,
JIarpamMma Dusepa)
[ToBTOpeHME, 0000IICHNE U
29 cucremarusanus 3Hanuil. CirydaiiHele bubmorexa OK
YA https://m.edsoo.ru/00b2efb3
BEJIMYMHBI U pacTpeiesIeHUs
[ToBTOpenwue, 0600mIEeHNE 1
30 cucreMmarmsanus 3Haguil. CirydaiiHele bubmorexa LIOK
-y https://m.edsoo.ru/1cc2df8f
BEJIMYUHBI U pacIpeiesIeHus
[ToBTOpeHue, 06001IeHNE U
31 CUCTEMaTH3aIMs 3HaHui. MaTteMaTrnueckoe bubmorexa HOK
o https://m.edsoo.ru/aeal 298¢
OKHJIAHWE CITy4YalHOUN BEJIUYHHBI
[ToBTOpeHme, 06001ICHNE U
32 cucTeMaTu3alus 3HaHui. MaTteMaTu4ecKkoe buGnnorexa [IOK
o https://m.edsoo.ru/640a8ebf
OKUJAHHE CITyYailHON BEIHMUHHBI
33 HroroBasi koHTpoIbHAs paboTa bubmuorexa [IOK




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

34 [ToBTOpeHme, 0600IIEHNE 1

cUCTEMATHU3alUA 3HAHUN

bubnunorexa LIOK
https://m.edsoo.ru/5006273¢e

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

11 KJIACC
Kon N
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEPOSATHOCTH 3HAUEHUH CIy4ailHON BENMYUHBI 1O
pacnpeesIeHHI0 UITH C MTOMOIIBIO AUarpaMM
OnepupoBaTh TMOHITHEM MaTEMaTHYECKOIO OXXUAAHHS, MPUBOJIUTH
- IpUMEphl TOro, KaKk NPUMEHAETCd MaTeMaTH4YecKoe OXKUJAaHHE
CHy‘IaI\/'IHOI;'I BCIIMYHUHBI, HaXOAUTh MATEMATHYCCKOC OXWUIAHHUE TIIO0
JTAHHOMY pacipe/ielIeHUI0
5.3 HmeTs mpecTaBiieHne 0 3aKOHE OOJBIIINX YUCET
5.4 Nmets npeacraBieHne 0 HOPMaJbHOM PACHIPEACICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIJACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucioBble XapaKTEPUCTUKHM CIydalHBIX BEJIMYMH: MAaTEMaTHYECKOE OKHJAHUE,
JIACIIEpCUsl U CTAHAAPTHOE OTKJIOHEHME. [IpuMepsl npuMEHEHUsT MaTeEMaTHYECKOTO
O0’)KMJIaHMsI, B TOM YHCJIE B 3aJa4aX U3 IIOBCEJHEBHOM >XM3HU. MaremaTH4eCcKOe
OKu/laHue OWHApHOW CilydyallHOM BeNMYMHBL. MaTeMaTHYecKoe OKUAAHHUE CYMMBI
CIIy4yalHBIX BEJIMYMH. MaTeMaTU4eCKOe OKUJIAHHUE U AUCIIEPCHUS T€OMETPUUYECKOIO

¥ OMHOMUAJIBHOTO pacIpe/ieeHui

52

53

3akoH OOJBIIMX YHCEN M €ro polib B Hayke, Mpupoie U obiiectBe. BriOopouHbIit

METOJI UCCIIEJOBaHUM
[Ipumepsl  HENpepbIBHBIX  CIy4alHbIX BeNW4MH. [loHsATHEe O IUIOTHOCTH
pacnpeneneHus. 3a1a4m, MPUBOIAIIUE K HOpMaIbHOMY pacnpenencHuro. [lonsatue o

HOpPMAaJIbHOM paclpeaeIeHUun




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaAM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Bnagenne MeromamMm JOKa3aTENbCTB, QJITOPUTMAMHU pEUICHMs 3a/1ay;
yMeHue (GOpMYNIHpPOBaTH M ONEPUPOBATH TOHATHAMH: OIpEAeTICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKa3aTEJIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; NMPUMEHATh HUX; yMEHUE (HopMyaupoBaTh
0o0paTHOE M TPOTUBOIOJIOKHOE YTBEPXKIECHUE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ] MaTeMaTHYeCKONW HHIYKIHH;
IIPOBOJIMTH JJOKA3aTEIbHBIE PACCYKIEHUS NPU PELICHUM 3aj]a4, OLCHUBATh
JOTUYECKYI0  TNPAaBUJIBHOCTb  PACCy)KIEHWH; yMEHHE  OIEpUpOBATh
HNOHATHAMM: MHOXECTBO, IOJMHOYKECTBO, OIEpalM¥ HaJ MHOXXECTBaMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar il ONHUCaHUs
peanbHbIX MPOLECCOB U SBJICHUN M NPU PELICHUH 3a/ay, B TOM YHUCIE U3
JIpyrux y4eOHBIX NPEAMETOB; YMEHHE OIEPHpPOBATH MOHATHAMHU: Tpad,
CBSI3HBIA Tpad, AepeBo, IMKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U
ONHUCBIBAaTh Ipa(bl Pa3IUYHBIMU CIIOCOOAMM; HCIOJIB30BaTh rpadbl Ipu
pelIeHnu 3aaau

YMeHue omnepupoBaTh TOHSATHSAMHU: HATypajdbHOE YHCIO, IEJI0e YHCIIO,
CTCIICHL C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb C
palMOHATIFHBIM TOKAa3aTelieM, CTETNeHb C JCHCTBUTEILHBIM ITOKA3aTeleM,
jJorapudM YHCla, CUHYC, KOCHHYC W TAaHI'CHC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK 10 MOAYNI0, PAaIlMOHAIBHOE YHCIO, HPPAIMOHAIBHOE YHCIO,
MHOXCCTBA HATYPaJIbHbIX, LCIIbIX, pAllMOHAJIBbHBIX, HeﬁCTBHTGHBHLIX YHUCCII,
YMCHHUC HCIIOJIB30BAaTh MPHU3HAKU OCIUMOCTH, HaUMEHBIINUN 06H_II/Iﬁ
NenuTeah W HauMeHblllee oOliee KpaTHoe, anroput™ EBkimuaa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TO3HIMOHHBIMH CHCTEMaMHU
CUHUCIICHUSA; YMCHHUC BBIINNOJIHATHL BBIYHUCIICHUC 3HAa4YCHUHU U Hp606p330BaHI/I$[
BBIPQXKCHUIA CO CTEMEeHSMH W Jorapudmamu, mpeoOpa3oBaHus IpOOHO-
palfioHaNbHBIX  BBIPAKEHUH;  YMEHHE  ONEpPUpPOBaTh  MOHATHUSMHU:
HIOCJICIOBATEIBHOCTh, apU(pMETHYECKasl IPOTPECCHs, T'€OMETPHUYCCKAsI
nporpeccusi, OECKOHEYHO yOBIBalomasi TeOMETpPHYECKas IPOrPeccHs;
YMEHHUE 3aJlaBaTh MOCJIEIOBATEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUPOBATh MOHATUSMHU: KOMILIEKCHOE
YHUCIIO0, COMPSDKEHHBIE KOMIUIEKCHBIE YHCJAa, MOIyAb U apryMeHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3aMMCH  KOMIUIGKCHBIX — YHCEIN
(reoMmeTpuyeckas, TPUTOHOMETpHYECKass | anreOpanyeckas); YyMeEThb
IMPOU3BOANTH apI/I(i)MeTI/I‘ICCKI/Ie HeﬁCTBHSI C KOMIIUIEKCHBIMH YHCJIaMU,




IPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHMCEN;, ONEPUpPOBAThH
HNOHATHAMM:  MaTpuma 2x2  wu  3x3, onpeenureiab  MaTpHIb,
TE€OMETPUYECKHUM CMBICIT OTIPEAEIUTEIS

YMeHne onepupoBaTh NOHATUSMH: palHOHAIbHBIE, WPPALMOHAJIBHEIC,
NOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH ITOHATUSIMH:
TOX/IECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMAa YPaBHEHHH UM HEPABEHCTB, pPABHOCWIBHOCTH YypaBHEHUII,
HEPABEHCTB M CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO pPaA3JIMYHBIX NPUEMOB; PEIIATh YPAaBHEHHUS, HEPABEHCTBA H
CHUCTEMBI C ITApaMETPOM; IIPUMEHSATh YPABHEHHUsI, HEPABEHCTBA, UX CUCTEMBbI
JUIA pelIeHHUsT MaTeMaTHUYeCKUX 3afad M 3ajad M3 pas3iIuuHbIX oOjacteit
HAyKH U PEAJIbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (YHKIMSA, YETHOCTh (YHKLUH,
NePUOTUYHOCTh (DYHKIMHM, OTPAaHMYCHHOCTh (YHKIHUH, MOHOTOHHOCTH
(GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJblllee W HauMEHbIIee 3HAUCHUS
(YHKIMU Ha MPOMEXYTKe, HelpepblBHAs (DYHKIMs, aCUMITOTHI rpaduxa
¢yHKUIMU, NepBas U BTOpasl MPOU3BOJAHAs (YHKLUUHU, FEOMETPUYECKUN U
¢u3nueckuif CMBICT TMPOU3BOJHON, TmepBooOpa3Hasi, OIpeaeaEéHHbIN
UHTETpajl, YMEHHE HaXOJIUTh AaCUMNTOTHl Tpaduka (yHKIUU; yMEHHUE
BBIYHMCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO U KOMIO3HUIIUU
(GyHKUIUH, HAXOIUTh YpaBHEHUE KacaTeIbHOHM K rpaduky pyHKINU; yMEHHUE
HaXOJHUTh TPOHM3BOJHBIE JIEMEHTAPHBIX (DYHKIMW; YMEHHE HCIOJIh30BATh
NPOM3BOIHYIO JUIsI WCCIENOBaHMSA (QYHKIMH, HAaXOAWTh HAWOOJIBIINE |
HaVMEHbIINE 3HaueHWs (QYHKUUH; CTPOUTH TpapuKH MHOTOWIECHOB C
UCIOJIb30BAaHUEM amnmapara MaTeMaTHYecKOro —aHaiu3a; HPUMEHSTbH
HPOM3BOJHYIO Ul HAaXOXKJICHMs HAWIY4IIEro PelIeHHs B MPUKIAIHBIX, B
TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX U (PU3MUECKUX 3a/adax; HaXOAWUTh
TUIOIIAAN U 00BEMBI (PUTYp C TIOMOIIBIO WHTETpajia; MPUBOAUTH PUMEPHI
MaTeMaTHYECKOTO MOJCIIMPOBAHKUS C TIOMOLIbIO  JU(PepeHIHaTbHBIX
ypaBHEHUN

YMeHne onepupoBaTh MOHATUAMH: rpaduk (QyHKIHH, oOpaTHas (QyHKIUS,
KOMITO3UIMS (QYHKIWNA, JUHEHHas (QYHKOMSA, KBaapaTU4yHas QyHKIUSA,
pamMoHanbHas (QYHKIHS, CTETNEeHHAas (QYHKIHS, TPUTOHOMETPHUYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE (QYHKIUH, IMOKa3aTelbHas |
norapudmuueckas (GYHKIUHA; YMEHHUE CTPOUTh TpaUKu HU3YYEHHBIX
(hyHKIMIA, BBITIOHATH MpeoOpa3zoBaHus rpadukoB HYHKIIHHA, UCIIOIH30BAThH
rpaduKy UIS U3y9EeHHUS MPOLECCOB M 3aBHCHUMOCTEH, MIPU PEIICHUH 3a7ad
U3 JIPYyruxX y4eOHBIX MPEIMETOBH 3aJad U3 peajbHOW >KU3HU; BHIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEKIY BETUYMHAMHM;, HCTIOIB30BaTh CBOIMCTBA U
rpaduku QyHKUMNA A7 pelIeHUs YpaBHEHMI, HEpaBEHCTB M 3aJay C
napaMmeTrpamu; H300pakaTb Ha KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA
pelICHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JOJW WU 4YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBApOB MU
yCIyT, HAJOTH, 3a7auyd U3 O0JaCTU YIpaBJIEHUs JUYHBIMU U CEeMEHHBIMU
(uHaHCaMU); COCTaBJIATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBl TIO YCJOBHMIO 3aJaud, HCCIEAOBATHh IOJIyUEHHOE pEeIIeHue |
OLICHMBATh MPABIONOAOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
peanbHbIE CUTYyallud Ha $3bIKE MAaTEMAaTUKH; COCTAaBJISATh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 3aJauH, UCCIEA0BaTh
IOCTPOCHHBIE ~ MOJENM C  HUCIOJb30BaHHEM  ammapata  anreOpsl,
HMHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMHU: CpelHee apupMeTHYecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHbIIEE 3HAYCHHSI, pa3Max, JUCTIEPCHUs, CTAHIAPTHOE
OTKJIOHEHUE YHCJIOBOTO HA0Opa; yMEHHE H3BJICKaTh, HMHTEPIPETUPOBATH
nH(OpMaINIO, MPEICTABICHHYI0 B TaOJUIAX, HA JAMarpamMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOHCTBA PEABHBIX IMPOIECCOB W SIBICHUI; MPEIACTABIATH
nHpOpMALIMIO C TOMOMIBIO TaONIWII W JAWAarpamMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHbIe, B TOM 4YHCIe C NpPUMEHEHUEM Tpaduueckux
METOJIOB M 3JICKTPOHHBIX CPEJICTB; rpauyecku McCiIeI0BaTh COBMECTHBIC
HAOJIFO/ICHUS C TIOMOIIIBIO THAarpaMM PACCEUBAHUS U JIMHEWHOUN perpeccuun

YMeHue onepupoBaTh IOHATUSMH: CIIy4alHBIM ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJB30BaHMEM TIpaUUYecKUX METOJOB; HPHUMEHSThH
(GbopMyInbl CIOXEHHS M YMHOXEHHSI BEpOATHOCTEH, (Qopmyny MoIHON
BEpOATHOCTH, Gopmyny bepHymnu, koMOuHaTOpHBIE (PaKThl U (HOPMYJIBL;
OLICHMBATh BEPOSITHOCTU pealbHbIX COOBITHH; yMEHUE ONEpUpPOBATH
NOHATUAMM:  CiIydailHass BEJIMYMHA, PACIPEACIICHUE BEPOSATHOCTEH,
MaTEMaTHYECKOE OXHMJAHUE, IUCHEPCHS U CTaHJApTHOE OTKJIOHEHUE
ClyyallHOM  BEJWYMHBI, (YHKUMU  paclpefeseHus U IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTe€IbHOIO U HOPMAJIBHOIO PACIpE/eNeHUl; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeAesieHUI s pelleHMs 3a/ad;
3HAaKOMCTBO C TOHSTHSMM: 3aKOH OOJIBIIIMX YHMCEJ, METO/AbI BBIOOPOUHBIX
UCCIIeIOBaHUI; YMEHNE IPUBOJIUTH PUMEPHI ITPOSBICHUS 3aKOHA OOJIBIINX
qucea B HNPUPOAHBIX M OOLIECTBEHHBIX SIBICHMAX; YMEHHUE OIEPUPOBAThH
HNOHATHUAMM: COUYETaHHE, [IEPECTAHOBKA, YMCIO COYETaHUM, YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE MNPUMEHATh KOMOHHATOPHBIE
(bakTel M paccyKIeHHs sl PElIeHHs 3a/ad; OLEHHBATh BEPOATHOCTH
peanbHbIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIHO  MOJENIb U
HMHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh NOHATHUAMU: TOYKA, IpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA yIja, INIOCKUI yroJj, ABYIPaHHBIN
yroji, TpEXTPaHHbIM yroJ, CKpeIMBaIoLIUecs MpsMble, MapauieIbHOCTh U
NEePHEHANKYIAPHOCTD NMPSIMBIX U IUIOCKOCTEH, Yrol MEKAY MPSIMBIMH, YToOJl
MEXy MPSMOI U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT




TOYKHU OO0 INIOCKOCTHU, PACCTOAHHUEC MCXKAY IPSAMBIMH, PACCTOAHHUC MCKIY
IJIOCKOCTAMHU, YMCHHUC HCIIOJIB30BaTh IpU PCIICHHUU 3aJa4 H3YUCHHBIC
(l)aKTLI U TCOPEMBI INIAHUMCETPHUU, YMCHUC OLICHUBATH PA3MCPhLI 00BEKTOB
OKpyXKarmero Mupa, CTpOUTb MAaTEMaTHYCCKUC MOACIIM C IIOMOIIBIO
TCOMETPUUICCKHUX NOHATUH U BCJIIMYMH, pPCIIaTb CBA3aHHBIC C HHUMU
IMMPAKTUYCCKUC 3aqavdun
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOINAAb (GUrypbl, 00BEM (GUrypHI,
MHOTOTPaHHHK, NPAaBWIbHBIH MHOTOTPAaHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, Napajulelenunesn, NpuU3Ma, NuUpamMuaa, ¢GHUrypa M TOBEPXHOCTb
BpallleHUs, LIWINHIP, KOHYC, Imap, cdepa, 1wiomane cdepsl, MmIomaIs
MOBEPXHOCTH THPaMHJIbl, TPU3MBI, KOHYCa, LWIMHApPA, O0BEM KyOa,
IPSMOYTOJBHOTO —MapajUieNienunena, TUPAMHIbL, TPH3MBI, LUWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHyca W IIMJIMHApA,
napajuleJIbHble OCH WM OCHOBAaHHMIO, CEYEHHE INapa, IUIOCKOCTS,
Kacaromascss cgepsl, IHIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUeHHUEe
MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (UTYpBl M TIOBEPXHOCTH
BpAIlIEHUsI, UX CEYCHUs, B TOM YHUCIE C IOMOIIBIO AIICKTPOHHBIX CPEJICTB;
yYMEHHE IMPHUMEHSTh CBOWCTBA T'€OMETPHYECKHX (HUTYp, CaMOCTOSTEIHHO
(bOpMyITUpPOBAThH OMPEICICHUS U3ydaeMbIX (UTyp, BBIIBUTATh TUIOTE3BI O
CBOWCTBAaX M TPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBHIBATHUIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH KiaccHu(uKauuioo Quryp 1o
pPa3MUYHBIM TPU3HAKAM, BBIOJIHATH HEOOXOAWMBIC JIOTIOJHUTEIbHBIC
HOCTPOCHHS

YMeHune onepupoBaTh TOHSATHSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
HOBOPOT, IpeoOpazoBaHHe 10A00MsA, TOJNOOHBIE (UIYpbI, yMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (HUIYPbl, B TOM YHCIE B IPUPOJE,
HICKYCCTBE, apXHUTEKType; MCIIOIb30BAaTh T'€OMETPUIECKUE OTHOLICHUS IPU
pelIeHNH 3aad; HaXOAUTh T'€OMETPUYECKHE BEINUYMHBI ([UIMHA, YTOI,
IOIAAb, 00BEM) MIPU PELICHUHN 33J1a4 U3 APYTUX y4EOHBIX MPEAMETOB H U3
peabHON KU3HM; YMEHUE BBIYUCIATH T€OMETPHUUYCCKUE BEIMUMHBI (JJTUHA,
yroji, IIomaab, 00bEM, IUIONIaah MOBEPXHOCTH), MCIIONB3YS H3y4YCHHBIC
GbopMynBl ¥ METOABI, B TOM YHCJE: IUIOMIA/Ib IOBEPXHOCTH IMTHUPAMHIBI,
NpU3Mbl, KOHyCa, LWIWHApa, IUomans cdepsl; 00bEM  Kyda,
NPSIMOYTOJIBHOTO Hapajuiesienunena, MNUPaMUIbl, TPU3MBI, LHIMHIPA,
KOHYCa, I1apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB MOJOOHBIX (PUTYD

12

YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOp, KOOPAMHATHI TOYKHU, KOOPAWMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpa Ha YHCIO, pa3JIoKEHHE BeKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE TNPOU3BEIAECHUE, YIOJd MEXIY
BEKTOpPaMHM; YMEHUE UCTOIh30BaTh BEKTOPHBIN M KOOPAUHATHBIM METO JIJIs
pelIeHns reOMEeTPUUECKHX 3aa4 U 3aad APYTrux y4eOHbIX IPeIMETOB
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YMeHune BBI6I/IpaTI) HO)IXOI[SIHII/Iﬁ MCTOJ AJid pCHICHUSA 3aaa4u; ITIOHUMAaHUC




3HAYUMOCTH MATEMATHKH B W3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SIBICHUN; YMEHHE pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTeMaTHUYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COIePKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
1.1 | HarypanbHbie u 1ienble yncna. [IpusHaku AeTMMOCTH LEIbIX YUCE
12 Pammonansubie  uucina. OOBIKHOBEHHbIE W JACCATHYHBIC JApPOOHM, TPOILICHTHI,
' OeCKOHEYHBIEC IEPUOUUECKUE IPOOH
13 ApudmeTruecknii KOpeHb HaTypajdbHOW crTeneHW. JleWcTBus ¢ apudmeTuyecKumMu
' KOPHSIMHM HaTypaJibHON CTETIEHU
14 Crenensb ¢ nensiM nokasaresieM. CTeneHb ¢ palMOHAIBHBIM MoKa3areneM. CBoiicTBa
' CTETEHH
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHUHYC,
apKTaHTe€HC YHUCIIOBOT'O apTryMeHTa
1.6 | Jlorapudwm uncna. [lecsiTuuHble U HATypaJbHbIE JOrapu(pMbl
JeiicTBuTenpHble yncaa. ApuMeTniyeckre onepaniy ¢ JIeHCTBUTEIbHBIMUA YHCIAMH.
1.7 | TlpubnuxEHHBIC BHIYMCICHUS, IPABUIA OKPYTIICHUS, IPUKUAKA U OIEHKA pe3yabTaTa
BBIYMCIICHUI
1.8 | IIpeoOpazoBaHue BeIpaKEHUN
1.9 | KowmmiekcHble uncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u qpoOHO-panMOHATBHBIC YPAaBHEHUS
2.2 | HppaumoHanbHbIe ypaBHEHUS
2.3 | TpuroHomerpuueckue ypaBHEHUs
2.4 | Tloka3zaTtenbHbIC U JOorapu(hMHUUECKUE YPABHECHUS
2.5 Lensie u 1poOHO-palMOHATIBLHBIE HEPABEHCTBA
2.6 | HppaumoHanbHble HEPaBEHCTBA
2.7 | Tloka3arenbHbIe U JOrapuMUIECKrE HEPABEHCTBA
2.8 | TpuroHomeTpu4eckre HEpaBEHCTBA
2.9 | Cucrtemsl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 | Marpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTesb MaTpuLbl
3 OyHKIMU U TpaduKu
31 Oynkius, crnocodbl 3amanus QyHkiuu. ['paduk ysknumu. B3ammuo oOpaTHBIE
' ¢ynkuuu. YétHble 1 Heu€éTHBIe QyHKuMU. [leproanueckue GyHKIMH
OO6macth ompenencHUss W MHOXKECTBO 3HaueHWH ¢yHKkuuu. Hymum  ¢dyHKImm.
3.2 | IlpomexyTkum  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.

Maxkcumymbl 1 MUHUMYMBI QyHKIH. Hanbornbinee u HanMeHblee 3HaUeHHE () yHKITN




Ha IIPOMEXKYTKE

CrenenHas (pyHKIMS C HaTypaJbHBIM M IIeNbIM MokasareneM. EE€ cBoiicTBau rpaduk.

33 . .
CBoiicTBa 1 rpauk KOpHS n-0oi CTETIEHU
3.4 | Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U rpapuKu
3.5 | Tloka3arenbHas u norapudpmMudeckas QyHKINHU, UX CBOMCTBA U rpaduku
36 Touku pazpbiBa. AcuMnTOTH rpadukoB GpyHkiuil. CBoiicTBa (GyHKUMH, HEMPEPHIBHBIX
' Ha OTpE3KE
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJJaHHUS MOCJIEA0BATEILHOCTEH
3.8 | Apudmernyeckas u reoMeTpruecKas mporpeccu. @opmysa cIoKHBIX POILEHTOB
4 Hauana maTemMaTuueckoro aHaiunsa
4.1 [TpousBoanas ¢hynkuuu. [Ipon3BoaHbIC 3JIeMEHTAPHBIX (PYHKITAN
[IpumeHeHrne TNpPOU3BOAHON K UCCIENOBaHHIO (YHKIMI HAa MOHOTOHHOCTh H
4.2 | oskctpemyMmbl. Haxoxaenue HamOOJIBIIETO0 M HAWMEHBIIETO 3HAYCHUS (PYHKIMH Ha
OTpE3Ke
4.3 | TlepBooOpa3Has. aTerpan
5 MHokecTBa 1 JIOTHKa
5.1 MHoecTBo, onepaluy HaJl MHOKecTBaMu. J{narpamMmMsl Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHas CTAaTUCTUKA
6.2 | BeposTHOCTBH
6.3 | KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsMble U IIIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHuKu
7.4 | Tena u NOBEpXHOCTH BpPALLICHUSI
7.5 | KoopauHaThl U BEKTOPbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

VYuebHoe nmocobue "Matemaruka. BepositHocTs 1 ctatuctuka 11 kiacc. ba3oBerii u

yray6néunblil yposens'. Bynumosud E.A., BynsiueB B.A.,— M: IIpocsenienue, 2023.
METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJIS

1. Teopus BepositHocTel 10 kimace. 3agaun U KOHTPOIbHBIE paboThl. / Y1 Beiconkuii

2. O TeopuH BEpOSTHOCTEN U CTATUCTHKE B MKOJIHHOM Kypce / Bynumosuu E.A., Bynbrues
B.A., Beiconkuii u np., / Matemartuka B 1mkose N7, [lIkonsHas mpecca, 2009

3. TunryHbIC OMTMOKY B TIPETIOIaBaHUU TCOPHUH BEPOSITHOCTEH M CTATUCTUKH, /

Marematuka B mxkojie Ne5, Beiconkmit 1.B, Smenko U.B.
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