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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas nporpamma yueGHOro Kypca «BeposaTHOCTh U CTaTUCTHKa» 6a30BOT0 YPOBHS IS
obyuaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe denepanbHOTO TrocyIapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHAApTa CpEIHEro oOmero ooOpa3oBaHHA, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MNPEABABIAEMBIX K MaTeMaTH4YEeCKOMY OOpa30BaHUIO, U TpPaauLU
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCleUnMBAET OBJAJCHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHI OCHOBY Ui CAMOPA3BUTHUSL U HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PA3BUTHUSA JIMYHOCTH
oOyyJaronuxcs.

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

VYueOHblit Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOT0 YPOBHS SIBJISETCS MPOAOKCHHEM
U Ppa3BUTUEM OJHOMMEHHOrOo y4eOHOro Kypca 0a30BOro YpoBHs OCHOBHOH mikoisbel. Kypc
npeaHa3HaueH Js GOPMHUPOBAHUSA Y OOYYAIOIIMXCSI CTATUCTHUYECKOW KYJIbTYphl M TIOHUMAHUS
pOJIM TEOPUH BEPOATHOCTEM KaK MaTeMaTUYECKOTO MHCTPYMEHTa IJIsl M3Y4YEHUs CIIydalHBbIX
cOOBITHH, BeMWMYMH W TpoueccoB. llpm wu3ydeHMHM Kypca o000TamamTCs MpPEACTaBICHUS
ydaluxcs 0 METOJaxX MCCIENOBAHNUS U3MEHYMBOIO MUPA, Pa3BUBAETCS IOHUMaHUE 3HAYMMOCTU
U OOLTHOCTH MAaTEMaTHYECKUX METO/OB IO3HAHHS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HaIpaBJIEHO Ha 3aKpEIUICHWE 3HAHWM, MOJIyYEHHBIX NPU H3Y4YEHUU
Kypca OCHOBHOM IIKOJBI M HAa pa3BUTUE INPEICTABICHUN O CIy4dalHBIX BEJIMYMHAX U
B3aUMOCBSA35X MEXJYy HHMMH Ha BA)XKHBIX IIPUMEPAX, CHOKETHl KOTOPBIX ITOYEPIHYTHI W3
OKpPY’arollero Mupa.

B cooTBercTBUM € yKa3aHHBIMHU LIEJIIMU B CTPYKType yueOHOro Kypca «BepositTHOCTh u
CTaTUCTHKA» CpelHell IKoibl Ha 0a30BOM YpOBHE BBIJCIEHBI CIEIYIOIUE OCHOBHBIE
cojziepkarenbHble JTUHUU: «CiyuyaliHple COOBITHSL M BEpOSATHOCTHY», «CilydyaliHble BEITUYMHBI U
3aKOH OOJIBIINX YUCEI.

BaxkHyto uacTh Kypca 3aHMMaeT H3y4Y€HHE TE€OMETPUYECKOro U OMHOMHAIBHOIO
pacupenelneHuid ¥ 3HAaKOMCTBO C HMX HENPEPBIBHBIMU AHAJIOrAMM — II0KA3aTElIbHBIM U
HOPMAJIBHBIM PAaCIpEICICHUSMH.

Conepxxanne yuHUM «CryyaiiHble COOBITHSI M BEPOSTHOCTH» CIYXKMT OCHOBOM JIJIst
dbopMUpOBaHUS TPEACTABICHUI O pacHpeleIeHUH BEpPOSITHOCTEH MEXIy 3HAYEHUSIMU
CJlydaliHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUSA HeoO0XoauMa Kak 0a3a /Ui U3y4eHHUs 3aKOHa OOJIbLINX
yrceal — (PyHAaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO B IPUPOAE U OOLIECTBE M HMMEIOLIEro
MareMaTHueckyro  Qgopmanuzanmioo. CaM  3akoH  OOJbIIMX  YHMCed Ipejlaraercs B
03HAKOMUTENILHON (pOpMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCKoro (hopManuzma.

TeMbl, CBA3aHHBIC C HEIIPEPBIBHBIMU CIIyYalHBIMUA BEJIUYMHAMU, aKLICHTUPYIOT BHUMaHUE
LIKOJIbHUKOB HAa ONHCAHMM M W3YYEHUHM CIY4YalHBIX SBJICHUN C IOMOIIBI) HENPEPBIBHBIX
¢yskuuii. OCHOBHOE BHUMAaHHUE YAETSAETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpe/ieieHuUsIM,
OpU O3TOM MpPEIIoJaraeTcs O3HAKOMHUTEIBHOE M3Y4YeHHE MaTepuana 0e3 J10Ka3aTesIbCTB
IpUMEHSeMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha wmsyuenune kypca «BeposTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOAWTCSA | dHac B
HEJIEI0 B TEYCHHE KaXKA0T0 Tojia 00y4yeHus, Bcero 68 yaeOHBIX 4acoB.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

[IpencraBieHue AaHHBIX C MoMoulbio Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHs, pa3Max, JUCIEepPCHS H CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnydyaiiHble 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciy4yaiiHOro COOBITHS. BIM30CTh 4acCTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, O0OBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammbl Ditnepa. @opmyJia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIly4yallHOIO HKCIIEpUMEHTA.
®dopmyiia noiaHo# BeposaTHocTU. He3aBucumbie cOOBITHSL.

KomOunartopnoe npaBuiio ymHoxkeHus. [lepectaHoBkH u ¢akTopuan. Uuciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6bunoma HproToHa.

bunapHbIii cilydaliHbII ONBIT (MCTIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITaHUN A0 mepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTeH. JlumarpamMma pacrnpenesieHus.
[Tpumepsl pacnpezesieHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KJIACC

YuciioBble  XapaKTEPUCTHUKU  CIy4YalHBIX BEJIMYMH: MATEMAaTHYECKOE OXKUJAHUE,
JIACTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepsl NpUMEHEHUST MAaTEMAaTUYECKOTO OKHUIAHUS, B
TOM 4YHCJIEe B 3aJadaX W3 IIOBCEHCBHOW HW3HHM. MaTeMaTH4YeCKOoe OKHJaHWe OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUIJAHUE CYMMBbl  CIIyYalHbIX  BEJIMYHH.
Matematuueckoe 0KHIaHHue U IUCTIEPCUS TEOMETPUUECKOTO M OMHOMHAIILHOTO pacIpeIeIeHUN.

3aKoH OOJIBIIMX YHCENI U €r0 PoJib B HayKe, MpUpPOJie U oOmiecTBe. BEIOOpOUHBIN MeTOx
HCCJIeIOBaHUM.

IIpumepsl HENPEPBIBHBIX CIy4YalHbIX BEIWMYMH. [IOHATHE O IUIOTHOCTH paclperesIeHHUs.
3ajmauu, TOpPUBOIAIIME K HOpPMalbHOMY pacrnpeaeneHutro. IloHstue o HoOpMagbHOM
pacnpeneeHuu.
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IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHMS IMpOrpamMmbl ydyeOHOro mnpeamera «MaTemaTuka»
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaromlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLIMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHMH, NpOLELYp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMSIMHU M Ha3HAYEHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKOM Ipa)1IaHCKOW UAEHTUYHOCTH, YBOXKEHUS K MPOLIOMY
U HaCTOALICMY pOCCHfICKOfI MaTE€MaTuKHd, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YEeCKOW WIKOJIbI, K HCIIOJIb30BAaHUIO 3THUX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; chHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HayKU M JIeATEIbHOCThIO YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IOCTPOEHUE
yYCTOMUMBOro OyIyLIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OICTETHKY  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PacCyk ACHUH; BOCIPUUMYHUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUI0B UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXXUM 3aHATUNH M OTIbIXa, pPeryjsipHas Qusnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyxoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUs; MHTEPECOM K pa3iMyHbIM
chepam npodhecCuOHATBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayiei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
PCIICHUHU MMPAKTUYICCKUX 3a1a4 MaTeMaTHYEeCKOHN HaIpaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO DKOJIOTHUECKOH KYJbTYpPbl, IMOHUMAaHWEM BJIMAHUA COLHAJIIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTaluel Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPYXKAIOLIEH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MOCIEACTBHI JJISI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU M OOLIECTBEHHON NMPAKTHKH, TOHUMaHUEM MaTeMaTHYecKol HayKu Kak chepsl
YeJI0BEUECKOMN JACATCIIbHOCTHU, OTAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHUA LUBHUIIN3AllUU,
OBJIAJICHUEM SI3BIKOM MaTE€MaTHMKU M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEACTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISTH IPOEKTHYIO M  HUCCIIEJOBATEIbCKYIO JIeATEIbHOCTh

WHIAUBUIYAJIBHO U B I'PYIIIIC.
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METANPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCo8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupa;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3soBble Jlornyeckue a1ecTBUA:

® BBUIBIISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYITUPOBATH OIpPEICIICHUS MOHATHUH;
YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHUS JIJIs1 000011eHus
Y CpaBHEHUs, KpUTEPUHU IIPOBOAUMOI0O aHAIN3a;

e BOCIPUHHUMATH, (POPMYyIMpPOBaTh U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUILaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAaHHBIX, HAOJMIOACHMSIX W YTBEPKACHMSX; IpeAjaratb KpUTEPUM JJIsl BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIbI C MCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, JACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTebCTBA MaTEMaTHUECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TPOTUBHOIO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BEIOMpaTh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanboIee NOIXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

® 1CIOJNB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIMpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIOTE3y, APTyMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITEIIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0OBaHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTW4ecKoro oOBbEeKTa, SBJIEHMs, Mpoliecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXAy 00bEeKTaMU, IBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATENbHO  (hopMynupoBaTh 00O0OIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOT0 HAOIIOJEHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh IIPEAIOJIOKEHNS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padorta ¢ unopmanmeii:

® BBIBIATH JePUIUTHI WH(GOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JI OTBETa Ha BOMPOC U
JUISL pEeIlIeHuUs 3a/1auH;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS;

® CTPYKTYpUpOBaTh HUHGOpMAIUIO, MpPEACTaBIsATh €€ B  pPasiIuyHbIX  ¢opMmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUWBaTh HAJAEKHOCTh HMH(POPMALUMM 10 CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM

KPUTCPUAM.
Crp. 6



2) Vuusepcanvhvie KOMMYHUKAmMUBHbBIE OeliCmEUs, 00ecneyusarom chopmuposaHHoCms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETIIMU
OoOLIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0Jie 00CYk/IeHHU 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CY>KIaeMON TEMBbI, MPOOIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJIEHHbIE HAa IIOUCK pPELEHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JHMAaJlora,
0o0OHapy’KUBaTh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme GopMyInpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPEJICTABIIATh Pe3yIbTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MPUHUMATh LEeldb COBMECTHOW JEsITeNbHOCTH,
MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThI, pachpenensiTb BHUIbI padoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLEeCC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU WiICHAMHU KOMaH/Ibl; OLICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIMIA
MPOIYKT [0 KPUTEPHUIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

3) Vnusepcanvnvie pecynamugnuie oeiicmeus, obecneuusaom Gopmupoeanue CMuliCl06bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI peIIeHUH ¢ yuéTOM HOBOM MHpOpMAaLIUH.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU IIO3HABATENbHOM peQIeKCMH Kak OCO3HAHUS COBEpPIIAEMbBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTAaTOB; BJIaJETh CHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yJjbTaTa pPELIeHUs MaTeMaTHuecKOn
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIECHUU 33]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJlbTaTa LEIM U YCJIOBUSAM, OOBSCHATH NPHUYUHBI
JOCTMDKEHUSI WIIM HEIOCTMKEHHUS Pe3yJbTaTOB JEATENbHOCTH, HAaXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI.
OnepupoBaTh MOHATUSIMU: cpeaHee apudmernyeckoe, MeauaHa, HauOoJbIIee,
HauMEHbIIIEE 3HAYEHHE, Pa3MaX MacCUBa YHCIOBBIX TAHHBIX.
OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCHEPUMEHT (OMBIT) U Ciyd4ailHoe coObITHE,
3JIEMEHTApHOE COOBITHE (AJIEMEHTAPHBIM MCXOJ) CIy4alHOTO OMbITa; HAXOJUTHh BEPOATHOCTH B
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OMBITaX C PABHOBO3MO>KHBIMU CJIy4allHBIMU COOBITHUSIMH, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITHI B M3YYEHHBIX CIyYalHBIX 3KCIIEPUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: NepeceueHre U 0ObeANHEHHE JTaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS JUarpaMMamu Oiiepa u
(bopMyJI0H CIIOKEHHSI BEPOATHOCTEH MPU peLIeHUH 3aay.

OnepupoBaTh TMOHATHSIMHU: YCIOBHAsE BEPOSITHOCTb, HE3aBUCHUMBIC COOBITHS; HAXOAUTh
BEPOATHOCTH € IOMOUIBIO IIPaBHJIa YMHOKEHHUS, C IIOMOILBIO IEPEBA CIIy4alHOTO OIIBITA.

[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHAMM: HCIBITAHUE, HE3aBUCHMBIC HCIBITAHUSA, CEPUS MCIBITAHWUM,
ycrex M HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUH HE3aBUCHUMBIX HCHBITAaHHHA 10
IIEPBOTO ycCIeXxa; HaXOAUTh BEPOSITHOCTH COOBITHH B cepuu HclbITaHui bepHyu.

OnepupoBaTb MOHATHSAMM: Cily4ailHass BEJIWYMHA, PpACHpPEIEICHUE BEPOSTHOCTEH,
Juarpamma pacipeeneHus.

11 KUIIACC

CpaBHUBaTh BEPOSATHOCTU 3HAYEHUW CIIy4alHON BEJIUYMHBI 110 PACHPEICICHUI0 WU C
IIOMOUIBIO TUATPAMM.

OnepupoBaTb MNOHATHEM MaT€MAaTUYECKOTO OXKUJAHUS; TPUBOAUTH INPUMEpPHI, Kak
IIPUMEHSETCA MaTEMaTHUYECKOE OXHUIAHUE CIIy4alHON BEJIMYMHBI HaXOAMTHh MaTEMaTHYECKOE
O’KHJAHUE 110 JAHHOMY PACIIPEACICHUIO.

HmeTs npeacTaBieHue 0 3aKOHe OOJIbIINX YHCEN.

MMeTs npencraBiaeHue 0 HOPMAJIbHOM PaCIIPEACIICHHAH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne m/m NMPOrpaMMBblI Bcero KOHT%OHBHHe HpaKTﬁnquKHe obpaszoBaTe/bHbIE
padoThI padoThI pecypesi
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 bub6nuoreka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
, | oy sy ot | | omomanok
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU MCXO0JIaMHU
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmoreka [JOK
BEpPOSITHOCTEH https://m.edsoo.ru/e0b7b0f1
4 cryiinore s, domrya Ao 6 BuGmorera LIOK
y » POPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUI
bubmmoteka IIOK
> DIeMCHTEI KOMOMHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 CepuH mocieqoBaTeNbHBIX HCIBITAHUHA 3 1 Bubmiorexa OK
p . https://m.edsoo.ru/e0b7b0f1
7 CrnyuaiHble BEIMYHUHEI U pACIIPEAETICHUS 6 bubmiorexa LIOK
y pactipen https://m.edsoo.ru/e0b7b0f1
. bu6nmorexa LIOK
8 O000111eHIE U CHCTEMATH3aIlUs 3HAHUI 5 2 https://m.edsoo.ru/e0b7bOf1
OBUIEE KOJIMYECTBO YACOB I10 34 ) >
TTPOTPAMME
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11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
N w/m I[pOl"pEIl)MIViILI Bcero Kontpoabneie  Ipaxtuieckue f)lépg);)OBaTeJ)'lbﬂble
padoThI padoThI pecype
1 MareMmaTnueckoe 0XKMIAHUE CIIy4aliHOU 4 Bu6muotexa [JOK
BEITUYMHBI https://m.edsoo.ru/5tbeSdcl
) Jucnepcus u cTaHIapTHOE OTKJIOHEHUE 4 1 bubmuorexa [IOK
CITyYaifHON BEJIMYUHBI https://m.edsoo.ru/5fbcSdcl
bubmmoreka [JOK
3 3axon Gombummx wHcen 3 ! https://m.edscli).ru/SbeSdcl
4 HenpepriBHbIe clTydaliHble BETUYHHbBI ) bubnnoreka [JOK
(pacntpeneneHus) https://m.edsoo.ru/5fbcSdcl
5 HopmanbsHoe pacrnipenenenus 2 1 bubmorexa [IOK
https://m.edsoo.ru/5fbcSdcl
6 [ToBTOpeHnue, 0600IICHNE U 19 5 bubnunoreka LIOK
cucTeMaTtu3anus 3HaHUi https://m.edsoo.ru/5fbcSdcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
IMPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KUIACC
Kon .
IpOBepHEMOro IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTAThI 0CBOCHHS 0CHOBHOI
o0pa3oBaTeIbHON MPOrPaMMbl CpeHero o0mero 00pasoBanus
pe3yJbTarTa
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh MNOHATHSAMM: CpeAHEE apUPMeTHUecKoe, MeJIuaHa,
6.2 HauOospliee, HaMMEHBIIEE 3HAYEHUE, pa3Max MAacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMU: CIy4YalHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
6.3 CIIy4alHOrO  OIBITA;  HAaXOAUThb  BEPOSTHOCTM B  ONBITax C
PaBHOBO3MOKHBIMHU CIIyYallHBIMH COOBITUSMHU, HaXOJUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITHI B M3YYEHHBIX CITyYailHBIX AKCTIEPUMEHTaX
Haxomute ¥ ¢opmMynanpoBaTs COOBITHS: TiepeceueHre W OObeInHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
' [0JIb30BAaTbCA  JUarpamMmMamMu  Oiinepa U QOpMYJIOM  CIIOKEHHUS
BEPOSATHOCTEH IIPU peLIeHUH 3a7a4
OnepupoBaTh MOHATUAMHU: YCIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITHS; HAXOJIUTh BEPOATHOCTH C IOMOIIBIO NPaBUIa YMHOKEHUS, C
MIOMOILIBIO JiepeBa CIy4alHOro OmbITa
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUWJIO YMHOXKEHHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSMM: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 WCIBITAaHUH, yCIeX U HeyJlaa; HaXo/UTb BEPOSTHOCTH coOBITHI B cepuu
HE3aBHCHMBIX MCIIBITAHUM 10 NEPBOrO YCIEXa, HAXOAUTh BEPOSTHOCTU
cOOBITHH B cepuu ucnblTaHuil bepHysmm
6.8 OHepI/IpOBaTIZ NOHATUAMU: CllydaliHas BEIWYMHA, PpaCHpPEIEIICHNE
BEPOSITHOCTEN, uarpamma pacnpeeseHus
11 KUIIACC
Kon "
T — IIpoBepsiembie NpeMeTHbIe Pesy.IbTATEI 0CBOEHUS OCHOBHOM
pesyaBTATA o0pa3oBaTeIbHOM NMPOrPaMMBbl CpeIHero o0mero 00pasoBaHus
5 Teopus BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIIyYalHOW  BEJIMYHMHBI 10
pacnpeesIeHUIO NN ¢ TOMOUIBIO AUArpaMM
OnepupoBaTh MOHSATHEM MaTEMaTHYECKOrO OKUIAHUS, MPUBOJIUTH
59 NPUMEPBl  TOTO, KaK MPUMEHACTCA ~MATEMATHYECKOE  OXKMIAHHE
CIIy4ailHOM BEJIMYMHBI, HAXOAWUTh MAaTEeMAaTUYECKOE OXXKHUJAHUE IO
JTAHHOMY pacIpeesIEHUIO
53 HmeTsb nmpeacTaBieHue o 3aKoHe OOJBIINX YHCeT
54 HmeTp nipeacTaBieHne 0 HOPMaJIbHOM paclpeacIeHun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 Teopust BeposiTHOCTEN M CTATUCTHKA
[IpeacraBinenne HaHHBIX C MOMONIbIO Tabimuun u  guarpamm.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoJyiplliee W HaMMEHbIlIEe 3HAYCHUS, pa3Max,
JMCTIEPCHUs ¥ CTaHIapPTHOE OTKJIIOHEHUE YHCIIOBBIX HAOOPOB
CrnyualiHple SKCHEpUMEHTHI (OMBITBHI) W CIy4YailHbIE COOBITHS. DIIEMEHTapHBIE
coObITUsa (Ucxonbl). BeposTHOCTh ciydallHOro coObITHA. bin30cTh 4YacTOTh U
6.2 BEPOSTHOCTH cOObITUNA. Ciy4aliHbIE OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coOpiTusMH.  BeposiTHOCTM  CcOOBITUH B OmbITaX €  PaBHOBO3MOXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hax COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTHBOIIOJIOKHBIE
coObITHs. [lnarpammbl Ditnepa. @opMyiia ClI0KEHUS] BEpOITHOCTEH
6.4 VYcnoBHas  BEpPOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOIo
) sKcriepuMenTa. @opmyna moiaHou BepossTHOCTU. HezaBucuMble cOOBITHS
6.5 Komb6unaropuoe mpaBwio ymHoxenus. IlepectanoBku u ¢akropuan. Yucio
) couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunapHblii cimyuyaliHbli ONBIT (MCIBITaHUE), yclex M Heynada. HesaBucumbie
6.6 ucnbiTanusa. Cepusi HE3aBUCUMBIX HCHOBITAaHUW 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHysuimn
6.7 Crnydaitnas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacupeneieHusl.
[Ipumepsl pacrpesiesieHnid, B TOM YHCIIE T€OMETPHYECKOe U OMHOMUAIbHOE
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
5 Teopust BEpOATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEpPUCTUKHM CIIy4alHBIX BEIMYMH: MaTeMaTH4YEeCKOE OKUIaHHe,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHe. [Ipumeprl mpuMeHeHUsT MaTEMaTUYECKOTO
51 OXKMJaHUsS, B TOM 4YMCIE B 3aJayax M3 MOBCEJHEBHOW XH3HU. MaTemaTuueckoe
' OKujlaHue OMHapHOW ciydaiiHON BeNMYMHBI. MaremMaTHyecKoe OXKUJIaHUE CyMMBbI
CIIly4aiHbIX BEJIMYMH. MaTeMaTu4ecKoe 0XKMJIaHUE U JUCIEepPCUsi TeOMETPUUECKOTO
¥ OMHOMHUAJIBHOTO pacIpeeeHHH
59 3aKoH OOJBIINX HHCEN H €ro poNib B Hayke, MpHpoe M obmecTtBe. BbiOopouHbIii
METO/]I UCCIIEIOBAHUM
IIpumepsl  HENpepbIBHBIX  CIyYalHBIX BENWYMH. [loHsATME O IUIOTHOCTH
53 pacnpezneneHus. 3aJaqy, IPUBOSLINE K HOpMAIBHOMY pacnpezeneHuto. [lonsatue o

HOpMAJIbHOM pacipCacICHUN
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ITPOBEPAEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpeOOBaAHUS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHusi

Brnanenne weromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHHS 3a1ad;
yMeHHE (GOPMYJIHpPOBATH W OINEPUPOBATH TOHATHIMH: OIpE/ICICHNUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; TPUMEHSTh HX; YMEHHE (OPMYJIHPOBATH
oOpaTHOE W TPOTHBOIIOJIONKHOE YTBEPKICHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, KCIIOJIb30BaTh ~METOJ MaTeMaTHYeCKOW WHIYKIUH,
MIPOBOJMTH JTOKA3aTEIbHBIC PACCYXKACHUS MPHU PEIICHUU 33]a4, OICHUBATh
JIOTHYECKYI0  TMPABWIILHOCTh  PACCYXKJCHUH; yMEHHE  OIEPUPOBaTh
MOHSTHSIMHA: MHOXKECTBO, TIOJMHOKECTBO, OIEpaIlil HaJ MHOKECTBAMU;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIN amnmapar JJisi ONUCAHUs
PEATBHBIX TIPOIECCOB U SIBJICHUW W MIPH PEIICHUH 33/1ad, B TOM YHUCIIC U3
JIPYyTUX YYeOHBIX NPEAMETOB; YMEHHE OIEPHPOBATh MOHATHUSAMH: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OINHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; KCIIOJIL30BaTh Tpadbl MPH
pEIICHNH 33129

YMeHune omnepupoBaTh MOHATHUSMHU: HATypajdbHOE YHCIO, IIEJI0€ YHUCIIO,
CTEMeHb C IIeNIbIM MOoKa3aTelieM, KOPeHb HATypajlbHOUW CTENEHHU, CTENEeHb C
palMoOHAIBHBIM TOKa3aTeJeM, CTENEeHb C JICUCTBUTEIBHBIM IOKA3aTEIIeM,
jgorapuM 4YHUCIa, CHHYC, KOCHMHYC M TaHT€HC MPOU3BOJIBLHOTO 4YHUCIA,
OCTaTOK M0 MOJYJII0, PAIMOHATBLHOE YHCJIO, HUPPAIMOHAIBHOE YHUCIIO,
MHOECTBA HaTypAJIbHBIX, IEJIbIX, PALIMOHATIBHBIX, JEHCTBUTEIbHBIX YHCEIT;
YMEHHE HCIOJb30BaTh TMPU3HAKH JICTMMOCTH, HAWMEHBIIUNA OOIIMIA
JIenuTelh W HauMeHblllee oOliee KpaTHoe, anroput™ EBknuga mpu
pelIeHun 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMHU TMO3UIIMOHHBIMUA CHCTEMaMH
CUMCIICHUS; YMEHUE BBIMOIHITH BBIYMCICHUE 3HAYCHUN U TpeoOpa3oBaHUs
BBIPDAKEHUN CO CTEMEHsIMH U JjorapudmMamu, npeodpa3oBaHus IApOOHO-
palMOHANBHBIX  BBIPQXKEHUH;  yYMEHHE  ONEpPUPOBATh  IMOHATUSMHU:
MOCJIEIOBATEILHOCTh, apu(METHYEeCKass TMPOrPecchsi, TeoMeTpHUIecKas
nporpeccusi, OECKOHEYHO YOBIBalIlas TreOMeTpUYecKas MPOTrpeccus;
yMEHHE 3a/laBaTh TOCIEAOBATEIbHOCTH, B TOM UYHCIE C TIOMOIIBIO
PEKYpPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMIUIEKCHOE
YUCJIO, COMPSDKEHHBIE KOMIUIEKCHBIC YHCJIA, MOJYJb H  apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alMMCH  KOMIUIEKCHBIX — YHCeN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass u  anreOpamdeckas), yMeThb
MPOU3BOIUTH apHUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI MCIOIB30BAHMS KOMIUIEKCHBIX YHCEN;, OIEPUpPOBATH
MOHATUSAMM:  MaTpuma 2X2  u  3X3, omnpeaenuTenb  MaTpHUIbI,
T€OMETPUUYECKHUI CMBICIT OTIPEISTUTEISI

YMeHrne omnepupoBaTh TMOHATHUAMH: pallMOHATBHBIC, HWPPAIMOHAIBHBIC,
MOKa3aTeNbHbIE, CTENCHHBIE, JIOTapu(MUUYECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHHE ONEPUPOBATH MTOHSATUSIMU:
TOXKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO,
CUCTEeMa ypaBHEHMH W HEPAaBEHCTB, pPaBHOCUJIBHOCTh ypaBHEHUH,
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HEPaBEHCTB U CUCTEM; YMECHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb yPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CHUCTEMBbI
JUId pELIeHUsT MaTeMaTMUYeCKUX 3afiad M 3aJad M3 pas3iIMuHbIX objactei
HayKH U pEaIbHOU KU3HU

YMenue omnepupoBarth HOHATHAMH: (QyHKIMS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, 3KCTpeMyM (YHKIMM, HAauOOJIbIIee W HAUMEHbIIee 3HAYCHHS
(GYHKIMU Ha MPOMEXYTKe, HelpepblBHAs (DyHKIUS, aCUMIITOTHI rpaduxa
¢yHKIMHM, TIepBas W BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUYECKUN H
¢u3nyeckuif  CMBICT  IPOU3BOAHOW, IepBOOOpa3Has, ONpeAeIEHHBbIH
UHTETpal, YMEHHE HaXOIUTh AaCUMOTOTHl Tpadpuka (GYHKUUU; yMEHHE
BBIYUCIIATH [IPOU3BOHBIE CyMMBI, IPOU3BEACHNUS, YACTHOTO ¥ KOMIIO3ULIUH
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKIUHN; YMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLUMH; YMEHHUE HCII0JIb30BaTh
NPOM3BOIHYIO JJIsl UCCIenoBaHWs (DYHKIUIH, HAXOAUTh HAWOOJBIIHE H
HalMEHbIIME 3HaueHus (QYHKUMHA; CTPOUTh TIpapUKd MHOTOWIEHOB C
UCTIOIB30BAaHUEM  amiapara MaTeMaTH4YecKOro aHaiu3a,; HPUMEHSTH
IPOM3BOJHYIO U HAXOXKJICHHUS HAWIy4lIero pelieHHus B MPUKIAAHBIX, B
TOM YHCIIE COIMATBHO-DKOHOMUYECKHX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh
IUIOINAAM U 00BEMBI (PUIYp C HMOMOIIBIO MHTErpaja; HPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MOJICIIMPOBAaHKUs C MOMOIIBI0 auddepeHnnanbHbIX
YpaBHECHUH

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKIHSA,
KOMIO3UIUS  (DyHKIMHA, JMHEeHHas QYHKOWSA, KBaIpaTW4Has QYHKIUS,
pauvoHaimbHas (QYHKLUHMSA, CTeNeHHas (QYHKIUsS, TPUTOHOMETPUYECKUE
(GyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMH, IMOKazaTelbHas U
jgorapupmuueckass (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GyHKIUH, BHIIOIHATH NpeoOpa3oBaHusl rpadukoB QyHKINN, UCIIONB30BATh
rpaduKy JUIs U3y4YeHHs MPOLECCOB U 3aBUCUMOCTEH, MPU peIIeHUH 3a7ady
U3 JIPYTHX y4eOHBIX MPEIMETOBU 3aJad W3 PEaJbHON KHU3HH; BBIPAKAThH
dopMyIaMu 3aBUCHMOCTH MEX]JYy BEITMUYMHAMHM; MCIIOJIb30BaTh CBOWCTBA U
rpadukd QYHKIUA 11 pemieHusl ypaBHEHHWH, HEPaBEHCTB W 3a1ad C
napamMeTpamMM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXXECTBa
pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOIH, 33Ja4dl U3 OOJAcCTU YNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3a/layd, HCCJIEI0BATh IIOJYYEHHOE pELICHUE U
OLICHMBATh TPABIONOJOOHOCTh PpE3yJbTaTOB; YMEHUE MOJEIUPOBATh
pealbHBIE CHUTYallUM Ha S3BIKE MAaTEMATHKHU; COCTaBISATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIEI0BATH
IOCTPOCHHbIE ~ MOJIEIM  C  HUCHOJb30BAHWMEM  ammapata  aureOpsl,
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATHSAMHU: CpellHee apupMEeTHUecKoe, MeauaHa,
HauOoJpIllee M HauMEHbIIee 3HAYeHHUs, pa3Max, JAMUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Habopa; yYMEHUEe H3BJEeKaTh, WHTEPIPETHPOBATh
uHpOpMaLKIO, TPEACTAaBICHHYIO B TabIuIax, Ha Auarpammax, rpadukax,
OTPaKaIOIIYyI0 CBOMCTBA peajbHBIX NMPOLECCOB U SIBICHUMN; MPEICTABIAThH
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uH(MOpMAIIMI0O C TIOMOINBID Ta0ONMHMII W  JAWarpaMM; HUCCIEIOBATh
CTaTHCTUYCCKUE JaHHBIC, B TOM 4YHCJIC€ C HIPHMECHEHHEM TIparUecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; rpauecKu UCCIICJOBATh COBMECTHBIE
HAOJIIOJICHUS C IIOMOIIBIO TUarpaMM pacCeUBaHUs M JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHSMM: CIy4alHBIA OMNBIT M  CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS, YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpapUUeCKUX METOO0B; MPUMEHSIThH
(GOpMyIIBI CIIOKEHHSI M YMHOXCHHS BEPOSTHOCTEH, (HOpMyIy IOJIHOM
BeposTHOCTH, (opmyny bepHymin, komOuHaTOpHBIE (DAKTBI U (OPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI, yMEHHE OIEePUPOBATH
NOHATUSIMM:  CIy4yailHas  BeNWYHMHA, paclpeiesieHue BEepOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, JUCIEpPCUs U CTaHJAPTHOE OTKIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (QYHKIMM  pacrnpefeNeHus U  IJIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO pacIpe/ielieHuil; yMEeHNe
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeiieNieHui Al peuieHus 3a/1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIIUX YHUCEINl, METOJbI BHIOOPOYHBIX
UCCJICIOBAHM; YMEHUE IPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
YHUCell B MPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHHIX;, YMCHHE OICPUPOBATH
MNOHATUSIMHM: COYETAaHUE, [IePECTaHOBKA, YHCIO COYETAHUH, YHUCIO
nepecTaHoBOK; OnHOM HBIOTOHA; yMEHHME TPHUMEHSTh KOMOWHATOPHBIC
bakThl U paccyXAeHUs AN pelIeHUs 3a7ad; OLEHUBATH BEPOSITHOCTU
pETBHBIX  COOBITHH;  COCTaBJISTH  BEPOSTHOCTHYIO  MOJCIb U
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh  IOHATUSAMHU:  TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YyIJa, IUIOCKUU YroJl, IBYIPAHHbBIN
Yrojl, TPEXTPAaHHBIA yIOJ, CKPEIIUBAIOIIUECS IMPSAMBIEC, MApaUICIbHOCTD U
NEPNCHAUKYJIIPHOCTD MPAMBIX U HHOCKOCTCﬁ, Yo MEXAYy NpsAMbIMHU, YT'OJI
MEXAY NPSMON U IJIOCKOCTBIO, YIOJ MEXAY IIOCKOCTSAMHU, PACCTOSHUE OT
TOYKH 10 INUIOCKOCTH, PACCTOAHHUEC MCKAY MNPAMBIMH, PACCTOAHHUE MCKIAY
IJIOCKOCTSMU; YMEHME HCIIONIB30BaTh IIPU PEIICHUM 3a1ad HU3y4YCHHbIE
(GakThl U TeOopeMbl IJIAHUMETPUU; YMEHUE OLICHHWBATH pa3Mepbl OOBEKTOB
OKPY’KaIOIIEr0 MHpa; CTPOUTH MAaTEMaTUYECKUE MOJEIU C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHH U BCJIMYMH, peulaTb CBA3aHHLIC C HHUMHA
[IPaKTUYECKUE 3a0a4n

YMeHue omnepupoBaTh MOHATUSIMM: IUIOMAAL GUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHMK, IPAaBUJIbHBIM MHOTOIDAaHHUK, CEYEHHE MHOTOIPAaHHUKA,
Ky0, mNapajuienenunesn, npusMma, Oupamuaa, QuUrypa M IOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, IUIOmanab cdepsl, IUIOMAIb
MOBEPXHOCTU MUPAMUJIBI, MPHU3MbI, KOHyca, LMIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesieNuIeaa, NUPaMuAbl, IPU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca W IMJIMHIPA,
NapajuleJbHblE OCH WM OCHOBAaHHWIO, CEUEHWE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYCAa; YMEHUE CTPOUTh CEYEHUE
MHOTOTpaHHHMKa, M300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpallleHUs, UX CEYECHUsS, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHATh CBOWCTBA I'€OMETPUYECKUX (UTYpP, CAMOCTOATENBHO
dbopMynMpoBaTh ONpeAeTIeHUs U3ydaeMblX (UTYp, BbIIBUTaTh TMIIOTE3HI O
CBOWMCTBAaX M NPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATHUIM
OmpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccupukauuo Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHAT HEOOXOAWMBIC JIOTIOJIHUTEIbHBIE
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YMeHue  OonepupoBaTh  MOHSITUSMH:  JBW)KEHHE B  IPOCTPAHCTBE,
napajulebHBId MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe MOA00MS, TOMO00HBIE (UTYPHI;, YMEHHUE
pacno3HaBaTh paBHBIE M TOAOOHBIE (UIYpHl, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPUUYECKHE OTHOLICHHUS TPH
peUIeHUH 3a7ad; HaXOJUTh T'E€OMETPHYECKHE BEIMYHMHBI (JUIMHA, YTOII,
I0IIAAb, 00BEM) IPU PELICHUH 33/1a4 U3 APYTUX yU4eOHBIX IPEAMETOB U U3
peanbHOW KU3HU; YMEHUE BBIYUCIIATH TEOMETPHUYECKHE BEIUYUHBI (JUTMHA,
yroj, Ijouaas, 00bEM, IUIOMIAJh MOBEPXHOCTH), UCHOJB3YsS H3y4YEeHHBIC
GopMysBI M METOABI, B TOM YHCJE: IUIONAJb IMOBEPXHOCTH HHPaMHUIIbI,
OpU3Mbl, KOHyca, [WIMHApA, Iuomaab cdepbl; 00bEM  KyOa,
IpSMOYTOJBHOTO Mapajieienunesa, TUPAMHUIbl, TMPH3MbI, LIIMHIPA,
KOHYCa, [I1apa; YMEHHE HAXOIUTh OTHOIIEHUE 00BEMOB IOJJOOHBIX (UTYD

12

13

YMeHue ornepupoBaTh MOHATHSMU: MPSMOYTOJIbHAs CHCTEMa KOOPAWHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha WYHWCIO, pPAa3JIOKEHHE BEKTopa Mo 0Oasmucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YIroJd MEeXAy
BEKTOpPAMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPIMHATHBIN METO/ JIJIst
pellIeHus TeOMETPUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

YMeHnue BbIOMpaTh MOAXOASIINNA METOJ JUIS PElICHUs 33/Ja4yu; TOHUMAaHUe
3HAYMMOCTH MATEMATHUKH B HW3YYEHUU NPHUPOAHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBICHUW; YMEHHUE paclio3HaBaTh MPOSBIEHUE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHUE MPUBOJUTH NMPUMEPHI MATEMAaTUUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUUYE€CKON HayKH

Crp. 16



IHHEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPSAEMBIX HA EI'I I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yrcna ¥ BEIUHCICHUS

1.1

Harypanbable u 1ienbie yucna. [Ipu3Haky JeTMMOCTH EbIX YUCE
Panronaneubie  uyncna. OOBIKHOBEHHBIE M JICCSITHYHBIC APOOHM, TPOICHTHI,

1.2 OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuii KOIBGHB HaTypaibHOU cTeneHu. JlelicTBus ¢ apudmeTnyecKuMu
KOPHSIMHM HAaTypaJbHOW CTEIIEHU
14 Crenenp ¢ wnenslM 1nokasateneM. CTeNeHb C palUOHAIBHBIM IIOKa3aTEJIEM.
) CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6  Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JIOTAPU(DMBI
JleiicTBuTEeNbHBIE 4YHCIA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7  uucnamu. [IpubnuxEHHBIC BEIUMCICHUS, IPABUJIA OKPYTICHUS, IPUKHIKA U OLIEHKA
pe3yJibTaTa BRIYUCIEHUN
1.8  TIpeoOpa3oBaHue BRIpOKECHUN
1.9  KomiuiekcHble yucna
2 YpaBHEHUs U HEpABEHCTBA
2.1 | llensie u ApoOHO-pallMOHANILHBIE YPABHEHHUS
2.2  HppanuoHajbHbI€ YpaBHEHUS
2.3 = TpuroHoMeTpuU4eCcKue ypaBHEHUS
2.4  IlokazatenbHble U JorapuGMUUECKUE YPAaBHEHUS
2.5  llensie u ApoOHO-pAITMOHAIILHBIC HEPABCHCTBA
2.6 = UppammoHayibHbIC HEPAaBEHCTBA
2.7 = Tloka3zaTenbHble U JorapudMuuecKre HepaBeHCTBA
2.8 TpuroHomeTpuyecKkre HEpaBeHCTBA
2.9 = Cuctemsl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10  YpaBHeHH:, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cuctemMsl IJMHEWHBIX ypaBHEHUNH. OTpeesInTenb MaTPHULIbI
3 OyHKIMH U TpaduKH
31 @OyHK1usA, crnocodbl 3amanus ¢yHkuuu. I'padux ¢yHkumu. BzaumHo oOparHbIe
) dbyukuun. YétHbie n Heu€THbie PyHKIMU. [leprnonnyueckue QyHKIuu
OO6mactp ompefeneHusi M MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymm ¢yHKIumu.
39 IIpoMexxyTku  3HAKONOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
) Makcumymbl ¥ MUHUMYMBI (GyHKIEH. HawmOomnbliiee W HauMeEHbIIEE 3HAYEHUE
(GYHKIIUU Ha POMEKYTKE
33 CrenenHass (yHKIUS C HaTypajJbHBIM W LEJbIM Moka3arteneMm. EE& cBoiicTBan
rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTETICHU
3.4  Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduKu
3.5  Tloka3arenbHas u Jorapupmuueckas QyHKLIUHU, UX CBOMCTBA U rpaduku
36 Touku paspsiBa. Acumnrtorel rpadukoB ¢yHkiuid. CpoiicTBa  QyHKIWMIHA,

HEIPEPBIBHBIX HAa OTPE3KE
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3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEMN
3.8 Apudmernyeckas u reomerpuueckas nporpeccun. @opmyia cI0KHBIX TPOIIEHTOB
4 Havana maremaTnueckoro aHaiamnsa
4.1 [TpousBoanas pyHkimu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX PYHKITUN
[Ipumenenue NpPOU3BOAHON K HCCIENOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 oakctpeMmyMbl. HaxoxaeHne HanOOJBIIETO W HAUMEHBIIETO 3HAYCHHs (QYHKIIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOecTBO, Onepalu HaJ MHOKecTBaMu. [{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 IlpsiMble U IJIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHUK1
7.4 Tenma 1 TOBEpXHOCTHU BPAIICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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