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HOACHUTEJIBbHAS 3AIIUCKA

PaGouas mporpamMma yueOHOro Kkypca «BeposSTHOCT U CTATUCTHKA»
0a3zoBoro ypoBHs 1 obOyuaronmxcs 10 —11 kimaccoB paspaboTaHa Ha OCHOBE
@denepalbHOTO  TOCYJIAPCTBEHHOTO  OOpa30BaTENIBHOTO  CTAHJIApTa  CPEIHETO
oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEeabABISAEMbIX K MaTeMaTUYeCKOMy OOpa30BaHMIO, U TPAIUIMK POCCUHCKOrO
oOpazoBanusi. Peanuzanus mporpaMMbl OOECIEUMBAET OBJIAJCHHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIISIFOIIMMU OCHOBY JUISI CAaMOPA3BUTHSL M HETPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOLIEKYJIbTYPHOTO, TUYHOCTHOI'O U MO3HABATEIBLHOIO
Pa3BUTUS JTUUYHOCTH OOYHYarOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYueOubiii kypc «BeposITHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
MPOJIOJKECHUEM U Pa3BUTHEM OJHOUMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOM mikonbl. Kypc mnpenHasHadeH uisi (opMHpOBaHHUS y OOydaroIUXCs
CTaTUCTUYECKOM KYyJbTYpPbl W TOHMMAaHHUS POJIA TEOPUH BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUISl U3yUEHUs CIydyalHbIX COOBITHI, BEJIUYUH U
nporeccoB. [lpu m3ydyennu Kypca oOoramaroTcsl MpeICTaBICHHUS yYalluxcs O
METOJIaX UCCIETOBAHNS U3MEHYMBOIO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYUMOCTU
¥ OOIIHOCTH MaTEeMaTHYECKUX METOJOB IIO3HAHUS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT O MUPOBO33PEHUSI.

ConepkaHue Kypca HallpaBJIEHO Ha 3aKpEIUICHUE 3HAHWW, MOTYyYEHHBIX MpU
M3y4YEHUM Kypca OCHOBHOM IIKOJbI U HA PA3BUTHUE INPEJICTABIECHUN O CIy4YalHBIX
BEJIMYMHAX M B3aMMOCBS3SIX MEXAY HUMH Ha BaXKHBIX IPUMEpaAX, CHOKETHI
KOTOPBIX NMOYEPIHYTHI U3 OKPYKAOIIEr0 MUPA.

B cooTBeTcTBUM € yKa3aHHbIMH MLEIIMU B CTPYKType ydeOHOro Kypca
«BeposATHOCTh M CTATHCTHKA» CPEAHEW HIKOJIbl Ha 0a30BOM YPOBHE BBIJIEIECHbI
CIIeIyIOIME€ OCHOBHBIE cojepxaTelbHble JUHUM: «CllydailHble COOBITUS H
BEPOSTHOCTH», « ClTydaiiHble BETUIMHBI U 3aKOH OOJIBIIINX YHCEID).

BaxHylo 4YacTh Kypca 3aHMMAaeT M3Y4YEHHE TE€OMETPUYECKOro U
OMHOMHAIBHOIO PacHpeeIeHN U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMH
— IIOKAa3aTeJIbHBIM U HOPMAJIBHBIM PacIpeaeIICHUSIMMU.

Copnepxanne nuHuM «CrydailHble COOBITUSIT M BEPOSITHOCTH»  CIY>KUT
OCHOBOH 171 (popMHPOBaHMS TPEJCTABICHUN O PACHpPENCICHUN BEPOSTHOCTEH
MEXIy 3HAUEHUSIMU CIIyYailHbIX BEIWYMH, a TaKKe 3Ta JUHUS HEOOXoAMMa Kak
0aza s M3y4deHHUs 3aKoHa OOJBIIMX 4YHced — (PyHIaMEHTAIBLHOTO 3aKOHa,
JNEUCTBYIOIIETO B IMPUPOJE U OOIIECTBE M MMEIOUIETO MaTeMaTHYECKYIO



dopmanmzaimio. CaM 3ak0H OOJIBIIMX YHCEN TpeJyIaracTcss B 03HAKOMHUTEIbHOM
dbopme ¢ MUHIMATLHBIM HCIIOJIB30BaHHEM MaTeMaTHIeCKOro (popManm3ma.

TeMbl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMHU,
aKIICHTUPYIOT BHUMAaHHE IIKOJILHUKOB HAa OMUCAaHWU W W3YYCHHUH CIy4alHbBIX
SBJICHUM C TOMOIIbIO HEMPEePHIBHBIX (yHKIUH. OCHOBHOE BHUMAHUE YJEISETCS
MOKa3aTeIbHOMY W HOPMAJIBHOMY paclpeAesieHUsM, MPH 3TOM Ipeanoiaraetcs
O3HAKOMHUTENIPHOE H3ydeHHWEe MaTepuaja O0e3 J0Ka3aTeNbCTB TMPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wm3yuenme kypca «BeposSTHOCTP W CTaTHCTHKA» Ha 0a30BOM YpOBHE
OTBOAMTCSA | yac B HEIENI0 B TEUCHHE KaXXJIOro roja oOydeHus, Bcero 68
y4eOHBIX YaCOoB.



COIEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpencraBienue naHHbIX C nNoMoumibro Tabmuy M jauarpamMm. Cpennee
apudmeTryeckoe, MeAMaHa, HAWMOOJbIIee W HaUMEHbIIEE 3HAUCHHUS, pa3Max,
JAUCTEPCHUs U CTAaHJAPTHOE OTKIIOHEHUE YMCIOBBIX HAOOPOB.

CrnyualiHple 3KCIIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DIeMEeHTapHbIE
coObITUs (MCXO0Abl). BeposTHOCTH cllyyallHOTO COOBITUS. BIU30CTh YacTOThl U
BEPOATHOCTH  coObITMH.  CiyyallHble  ONBITBI C  PaBHOBO3MOXXHBIMU
DIIEMEHTAPHBIMU  COOBITUSIMUA.  BeposiTHOCTH  CcOOBITMH B OmbITaX €
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITUSIMH.

Onepanyu HaJ COOBITUSIMU: TIepecedeHre, 00beAMHEHNE, TPOTUBOMOIOKHBIE
cooniTus. JInarpammel Dinepa. opMyiia CI0OKEHUSI BEPOSITHOCTEH.

YcmoBHAs BEPOSITHOCTh. YMHOKEHUE BEPOSTHOCTEM. [lepeBO CirydalHOro
sKcriepuMenTa. GopMyria MoJTHOM BEpOATHOCTH. HezaBucuMbIe COOBITHS.

KombunaTtopaoe npasunio ymHoxkeHus. [lepectaHoBku u gakropuan. Yucno
couetanuil. Tpeyronapauk Ilackans. @opmyna 6uHoma HeroToHa.

bunapublii cityualiHblii ONBIT (MCTIBITAHUE), YCIIEX M Heyaauda. HesaBucumeie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHBITAaHWM 110 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIbITAaHUN bepHyuiy.

CnyuvaitHas  BenmuuHa. Pacnpenenenwe  BeposiTHocTen.  Jmarpamma
pactpeneneHus. Ilpumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMHATBHOE.

11 KVIACC

UucrioBble  XapaKTEPUCTUKM  CIYYaHBIX  BEJIWYMH: MAaTEMaTHYECKOE
OXHUJAHUE, NUCIIEPCHsT W CTaHJAPTHOE OTKJIOHEHUE. lIpumepsl npumeHeHus
MaTEMAaTHYECKOr0 OKMJAHUs, B TOM YHCJIEC B 3aJadyax W3 MOBCEIHEBHOM >KHU3HM.
MartemaTrueckoe OXuJaHue OUHAPHOM CiydyallHOM BeNMYMHBI. MaTteMaTudeckoe
OXHUJAHUE CYMMbl CIIy4alHBIX BEJIMYMH. MaTeMaTM4ecKoe OXHUIaHUE U
JIMCTIEPCUS TEOMETPUUECKOTO U OMHOMHUAJIBHOTO pacIipe/ieICHUH.

3akoH OOJIBIIIMX YHCEI M €ro pojib B HayKe, NPUPOJE U OOIIECTBE.
Br160pouHbBIi METOT HCCIEAOBAHUIA.

[Ipumepsl HEMPEPBIBHBIX CIIyYalHBIX BeAWMYWH. [loHSATHE O TUIOTHOCTH
pacnpeaeneHus. 3aaaud, TPUBOASAIIME K HOpMAIBLHOMY pacnpeenenuto. [lonsarue
0 HOPMaJIbHOM pacCIpeICTCHNH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pPE3yJAbTaThl OCBOEHHUS MPOrpaMMbl YUY€OHOro MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO MPAKAAHCKON MO3UIINU O0YYAIOIIErocs KaKk aKTUBHOI'O
U OTBETCTBEHHOTO 4I€HAa POCCHHCKOro OOIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEayp TpaxIaHCKOro ooOmiecTBa (BBIOOpPBI, ONPOCHI W Ip.), YMEHHEM
B3aUMOJICIICTBOBaTh C COLUAIbHBIMH HWHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIMSAMU U HA3HAYEHUEM.

IlaTpuoTHyeckoe BOCIIMTAHKE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON Mpa’KIaHCKOW MACHTUYHOCTH, YBAKEHUS K
MPOIJIOMY M HAaCTOSIIIEMY POCCHICKON MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJB30BAHMIO 3THX JOCTWKEHHMU B JIPYTrMX HayKax, TEXHOJOTHAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO  TOBEACHUS,
CBSI3aHHOI'O C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHH HAYKU U JEATETBbHOCTHIO
y4E€HOT0; OCO3HAHUEM JINYHOTO BKJIAJIA B IOCTPOEHUE YCTOMUMBOro Oy ayIIEero.

JdcTeTHYeCKoe BOCIIMTaHHe:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIOYasl 3CTETUKY MATEMATHUECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1ad, pELIEHNH, paccyKICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHUECKUM aCleKTaM Pa3InYHbIX BUOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c()OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHSITh MAaTEMaTUYECKHE 3HAHUS B
MHTEpEecax 3J0pOBOro U 0€30MacHOro o0pasa KM3HU, OTBETCTBEHHOTO OTHOILIECHHUS
K CBOEMY 3JI0POBBIO (310pOBOE MUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATHI U

OTIbIXa, perynsipHas dusnueckas aAKTUBHOCTB); duznyeckoro
COBEpIIICHCTBOBAHU, npu 3aHSTHSIX CIIOPTHUBHO-03/I0POBUTENBHOM
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TPYIy, OCO3HAHUEM IICHHOCTH TPYJOTIO0HUS; MHTEPECOM K
pasnmuyHbiM  cepamM  MPoPECCHOHATBPHOW  JCSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TMPWIOKEHUSIMU, YMEHHEM COBEpINATh OCO3HAHHBIN BHIOOD
Oymymeii mpodeccndn © pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHW JKW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 33/1a4 MAaTEMAaTUUYECKON HANPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHHE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKON KYyJIbTYpPhl, MOHUMAHUEM BIUSHUS
COLIMAJIFHO-?KOHOMUYECKUX MPOIECCOB Ha COCTOSIHHE MPUPOIHON U COIUAIBHOM
Cpelbl, OCO3HAHMEM TJOOATBHOIO XapakTepa HKOJOTMYECKUX MpoOJeM;
OpUEHTallUe HAa MPUMEHEHUE MATEeMAaTUYECKUX 3HAHUM ISl pelleHUs 331ay B
00JacT  OKpYyXKarolllel Cpebl, IUIAaHUPOBAaHUS TOCTYNKOB U OIICHKH UX
BO3MOXKHBIX ITOCIEACTBUN 11 OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OOILIECTBEHHOM  MPAaKTUKW, [OHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl YelOBEYECKOW IeATeIbHOCTH, JTaloB €€
pPa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHS I[TUBWIM3ALMU;, OBJAJCHUEM SI3BIKOM
MaTeMaTUKd U MaTeMaTHMYeCKON KyJIbTypoll Kak CpeJCTBOM IO3HAHHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIEIOBATEIBCKYIO ACSITEIBHOCTH
WHJIMBHTyaJTbHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBl YYCOHOTO IpeaMeTa
«MareMaTrka» XapaKTePU3YIOTCS OBJIaJICHHECM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHbIMU Pe2VIIMUBHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosnasamenvuvie  Oelicmeusi, — 00ecnevusaom
Gopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSA — OKpyJcaroueco  Mupa;  NpuUMeHeHue  J102UHEeCKUXx,
UCCIe008aMeNbCKUX ONnepayull, ymerut pabomams ¢ uHgopmayueti).

ba3oBble jornyeckue aeicTBUs:

e BBIBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEeMaTHUECKUX
OOBEKTOB, IMOHSATHH, OTHOIICHWUA MEXKIY MOHATHAMH; (OPMYIUPOBATH
ompeAeNiecHUsT TOHSATHHA, YCTAaHABIMBATh CYIIECTBECHHBIA  IPHU3HAK
KJaccu(UKalry, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHUS, KpUTEPHU
MIPOBOIIMOT'O aHAJIN3A;

e BOCIPHWHMMATH, (OPMYIHUPOBaTh H  MPEOOPA30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YacCTHBIE M OOIIWC,
YCIIOBHEIC;

e BBIBIATH  MAaTEMAaTHYCCKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
nmpoTuBopeurss B (akTax, MaHHBIX, HAOMIOACHUSX W YTBEPKICHUSIX;



npemiaratb  KpUTEpUH I BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUYUH;

e JIeNaTh BBIBOJbLI C HCIOIB30BAHUEM 3aKOHOB JIOTHMKHU, JIEYKTUBHBIX M
WH]TyKTUBHBIX YMO3AKITIOYCHUH, YMO3aKITIOUEHUH 0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSATEIBHO JIOKa3aTebCTBA  MaTeMaTHUYECKHUX
YTBEPXKJACHUM (MIPSIMBIE W OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KIICHUS U BHIBOJIBI;

e BBIOMpaTh CHOCOO pelleHUs] y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEIIECHUS, BHIOUpPATh HaMOOJEe TMOAXOIANMN ¢ Y4ETOM
CaMOCTOSITEJTEHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBatebcKue eiicTBUS:

e HCIOJIBb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKAN MHCTPYMEHT MO3HAHUS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIONME MPOTUBOPEUHE, MPOOIEeMYy,
yCTaHABIMBAaTh HCKOMOE€ W  JlaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

e TPOBOJNTH CaMOCTOSTEITLHO CTUTAaHUPOBAHHBIN AKCIIEPUMEHT,
HCCICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, SBJCHUS, TMPOLIECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXIy
00BbEeKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

e CAMOCTOSITENHHO (HOPMYJIUPOBATH OOOOIIECHUS M BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEACHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIICHHUI;

e TIPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TaKKE BBIIBUTATH
MPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

PaGora ¢ unpopmanmeii:

e BBIIBIATH AeGUIIUTHI WHOOPMAIMH, JaHHBIX, HEOOXOIUMBIX IJIsS OTBETa
Ha BOIIPOC U JUTSI PEIICHUS 33]1a4H;

e BBIOMpaTh WH(MOPMAIMIO W3  UCTOYHUKOB  PA3TUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM IMPEICTABICHHUS;

e CTPYKTypHpOBaTh WH(OpMAITUIO, TIPEACTABIATh €€ B Pa3IWIHBIX (opMax,
WJUTIOCTPUPOBATH rpauuecKu;

e OIICHUBATH HaJEKHOCTD uHbOpMaIH o CaMOCTOSITEITBHO
c(hopMyJTUPOBaHHBIM KPUTEPHUSIM.

2)  Vnueepcanvnvie KOMMYHUKamueHvle Oelicmeusi,  0becneuusaom

chopmuposanHocmsb COyUANbHBIX HABLIKOG 00V AIOUJUXCAL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHPOBATH CYXJICHUS B COOTBETCTBUU C
YCIOBHUSIMH U LEISIMH OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHUSl B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a/laul, KOMMEHTHUPOBATh MOTYYCHHBIN pe3yIbTarT;

B X07Ie 00CYy>KJIEHHsI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIAEMOI TEMBI,
poOJIeMBbl, perraeMon 3a/1auu, BHICKa3bIBATh HJICH, HAIIEIEHHBIE Ha TIOMCK
pEIlIeHHs; COMOCTABIATh CBOM CYXXACHUA C CYXACHUSMHU JpPyTUX
YYaCTHHKOB JHajiora, 0OHapyXHBaTh pa3iniMe U CXOJCTBO MO3UIMI; B
KOPPEKTHOH (opMe (GOopMyIMPOBATh Pa3HOIIIACHSI, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pe3ydbTaThl  pELIeHUS  3aJaud,  SKCIEpHUMEHTa,
UCCJICIOBaHMS,  TMPOEKTa;  CaMOCTOSATENIBHO  BbIOMpaTh  ¢opmat
BBICTYIUICHHS C yU4ETOM 3a/1a4 MPE3CHTAIMU 1 0COOEHHOCTEH ay IUTOPHUH.

CoTpyaHuyecTBo:

3)

MOHUMATh U HCHOJB30BaThb  MPEUMYIIECTBA  KOMaHJHOW U
WHIUBUIYyaTbHON pabOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATS I1eJTh
COBMECTHOW JEATEIHHOCTH, IUIAHHPOBATh OpPTaHU3AIMI0 COBMECTHOMN
paboThI, pacipeAeTATh BUABI PabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yJIbTaT padoThI; 00001IaTh MHCHHSI HECKOJIBKUX JTIOJICH;
y4acTBOBATh B IPYIIOBBIX (popmax paboTsl (00CYXAeHHS, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbD) W HWHBIE); BBIMOIHATH CBOIO YacTh palbOThl U
KOOPJMHUPOBATH CBOW JICUCTBUS C JPYTMMU YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJAaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

Vuueepcanvuvie  pecynamuenvle  Oelicmsus, obecneyusarom

Gopmuposanue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmu3anus:

COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4i, BHIOUpATh CTIOCOO pEelIeHUs C
Y4IETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOW UH (popMaIiu.

CaMOKOHTPOJIB:

BJIQJICTh HAaBBIKAMU TIO3HABATEIbHOM pedrekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIIAJCTh CIOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTpOJNS Ipolecca U
pe3yJbTaTa pelieHus MaTeMaTHUEeCKOM 3a/1auu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PELICHUU
3a7a4d, BHOCUTb KOPPEKTUBHI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSATENLCTB, TAHHBIX, HAMJIEHHBIX ONIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e ONCHHMBATH COOTBCTCTBHC PC3yJibTaTa LCIN MW YCIIOBHAM, OOBSACHATH
IMPpUYXHBI JOCTHIXKCHHA HJIM HCAOCTHIKCHHA PE3YJIbTATOB ACATCIBHOCTH,
HaXOoIUTb 0H1H6Ky, JaBaThb OLICHKY HpI/IO6peTéHHOMy OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KIIACC

YuTaTh U CTPOUTH TAOIUIILI U IUATPAMMBI.

OmepupoBaTh  TOHATHSAMH:  cpeaHee  apudMeTHdeckoe,  MeIuaHa,
HanOoJIbIlIee, HAUMEHBIIIEE 3HAUCHUE, Pa3MaX MacCHUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSIMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIIEMEHTAPHBIM HMCXOJ) CIYy4ailHOTO OIBITA;
HaXOJIUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOKHBIMU CITyYaWHBIMHU COOBITHSMU,
HAaXOAUTh U CPAaBHUBATh BEPOSATHOCTH COOBITUM B HU3YUYECHHBIX CIyYalHBIX
AKCIICPUMEHTAX.

Haxomnute u ¢GopMyaupoBaTh COOBITHS: MEpeceueHre U OObeIUHEHUE
JAHHBIX ~ COOBITUH, COOBITHE, MPOTUBOIOJIONKHOE  JIAHHOMY  COOBITHIO;
MOJIH30BATLCS AUarpaMMaMu Jijiepa U GOpMYJION CIOKEHUS BEPOSITHOCTEH MPH
peLIeHnH 3a1a4.

OnepupoBaTh MOHATUSAMU: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HAXOJUTh BEPOSATHOCTU C MOMOLIBIO INPABUJIA YMHOXKEHUS, C IOMOIIBIO JEepeBa
CJIy4YalHOT'O OIBITA.

[IpuMeHsaTh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS TIPU PEIICHUH 3a]1a4.

OnepupoBaTh MOHATUSIMU: HCIBITAHUE, HE3aBHUCHUMBIC HCIBITAHUS, CEpUs
WCIIBITAHUHN, yCImeX HW HeyJauda; HaXOIUTh BEPOSTHOCTH COOBITHI B CepUH
HE3aBUCUMBIX UCIBITAHUNA 10 TIEPBOTO yCIieXa; HAXOAUTh BEPOSITHOCTU COOBITUI B
cepuu UclbITaHu bepryuu.

OnepupoBaTh  MHOHATUAMM:  CIOy4dalHass  BEJIMUMHA,  PACIpPEICIICHUE
BEPOSITHOCTEM, IUarpaMmMa pacrpeecHus.

11 KNTIACC

CpaBHUBaTh  BEpPOSATHOCTM  3HAYEHUM  CIYyYalHOM  BEJIWYMHBI 1O
pacIpPEAEIIEHUIO WU C TIOMOIIBIO THArPaMM.

OnepupoBaTh NOHSATUEM MATEMATHUECKOTO OXKUJAHUS; TIPUBOJAUTEH IPUMEPHI,
KaK MNPUMEHSETCS MAaTeMaTUYECKOE OXHUIAHWUE CIIyYalhHOW BEJIIMYMHBI HAXOJHUTh
MAaTEMaTUYECKOE OKUJAHUE 110 JaHHOMY PaclpeNeIICHUIO.

NmeTs npecTaBieHue 0 3aK0OHE OOBIIUX YHUCEI.

HNwmets npeacTaBiieHre 0 HOPMAJIbHOM PaCIPEICIICHUU.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KVIACC
Koan4yecTBo yacon DJIeKTPOHHbIE
HaunMeHoBaHMe pPa3aeioB H TEM nudpoBbIe
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (uubp )
NMPOrpaMMBbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 [IpencraBienne JaHHBIX U OMUCATEIbHAS 4 Bbu6muoreka [JOK
CTaTHCTUKA https://m.edsoo.ru/e0b7b0f1
CirydaliHble ONBITHI U CITydaiiHble COOBITHSI,
2 OIIBITHI C PABHOBO3MOKHBIMH 3 1 buGmnorexa 10K
P https://m.edso0.ru/e0b7bOfL
3JIEMEHTAPHBIMH HCXOJIaMHU
3 Onepanuu HaJ COOBITUAMMU, CIIOKECHHE 3 bu6mmoreka [JOK
BEpPOSTHOCTEU https://m.edsoo.ru/e0b7b0f1
YcimoBHAsS BEPOSATHOCTD, JISPEBO
4 cI Hq;;Horf:) gn:;}; q)TcI: S iaBnonHoﬁ 6 bubmmorexa [IOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCUMOCTb COOBITHIA
but6mmoreka [JOK
S DTICMEHTI KOMOHHATOPUKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepud 110CI€I0BATENBHBIX HCIBITAHUH 3 1 buGmnorexa 10K
P A https://m.edso0.ru/e0b7bOf1
7 Ciy4aliHble BEJIUYUHLI U PaCIIpeqelIEHUS 6 bubmorexa TIOK
Y pactipen https://m.edsoo.ru/e0b7b0f1
N bu6mmoreka [JOK
8 00600 5 2
ODMICHHC H CHCTCMATHS AT SHATHIH https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2



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

11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (acpp )
MPOrpaMmbI Bcero o0pa3oBaTe/bHbIE
padoTbl padoThl
pecypcbl
MaremaTu4eckoe OKUJIaHuEe CITydalHOn bubmmoreka [JOK
1 4
BEJIUYMHBI https://m.edsoo.ru/5fbc5dcl
) Jucnepcust u craHJapTHOE OTKIOHEHUE 4 1 bubnuoreka [IOK
CITy4aiiHOW BETUYMHBI https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
3 3aKoR Gobumx wmcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HernpepbiBHBIE CityyailHbIE BEJIMYUHBI 9 bubnuoreka [IOK
(pactipenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
> OPMATLHOC pACHp CACTCHIA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHue, 0600IICHUE 1 19 5 bubnuorexa [JOK
cUCTEeMAaTU3aINs 3HAHNUKI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1




IHHOYPOYHOE II'TAHUPOBAHUE

10 KUIACC
KoJsnvecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoTsbI padoTsbl
pecypchl

1 [IpencraBnenue qaHHBIX C 1 bu6mmoreka [JOK
MTOMOIIBI0 TAOUI] B TUarpaMm https://m.edsoo.ru/25c¢6d12b
Cpennee apu(MeTHYECKOE,

2 MS iaHa }E)anqéonbmee u 1 bubmmorexa [IOK

AT, https://m.edso0.ru/dd00738d
HaMMEHbIlIee 3HaUeHUs, pa3Max

3 Hucnepcusi, cTan1apTHOE 1 bubnmoreka [IOK
OTKJIOHCHHE YUCIIOBBIX HAOOPOB https://m.edso0.ru/98645f6¢

4 Haxoxxnenne cTaTuCTUYECKUX 1 bu6mmoreka [JOK
XapaKTEPUCTHK YUCIOBBIX HA0OPOB https://m.edsoo.ru/7c9033a8
CrnyuaiiHble S5KCIIEpUMEHTBI

5 (omBITHI) U ciTyyaiiHble COOBITHS 1 bubmmorexa LIOK

Y ' https://m.edso0.ru/347c1b78
DJIeMeHTapHbIe COOBITUS (MCXOIbI)
BeposiTHOCTH ciTydaitHOTO COOBITHS.

6 BeposiTHOCTH COOBITHII B OIIBITAX C 1 bubnuoreka IIOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/64d75244
AIIEMEHTApHBIMH COOBITUSIMU

7 BeposiTHOCTh ciTyqaitHOTO COOBITHSI. 1 1 bubnuotexa [JOK
[TpakTrueckas padora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJ1 COOBITUSMU:

bubmnoreka [IOK
8 nepeceueHre, 00beIMHEHN 1

CO6LITI/II>’I, MMPOTHUBOIIOJIOKHBIC

https://m.edsoo.ru/221c622b



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

coObITHs. narpammsl Diinepa

9 Huarpammsl Ditnepa bubmorexa [OK
https://m.edsoo.ru/cc10cle2
10 dopmyiia cI0KEHUsI BEPOSATHOCTEN brbmmorexa LTOK
https://m.edso0.ru/3057365d
bubnuotexa [JOK
1 ¥ C10BHast BEPOSTHOCTE. https://m.edsoljru/9a408d25
. bubmuoreka IIOK
12 Y MHOJKEHHE BEPOSTHOCTEH https://m.edso]cfru/ble76d3a
13 JlepeBo ciydaifHOTO SKCIIepUMEHTa bubmmorexa [IOK
https://m.edsoo.ru/47fb6b11
14 dopMyra MOTHOW BEPOSTHOCTH bubmmorexa [TOK
https://m.edsoo.ru/15941bec
15 Pemenue 3anau nmo gpopmyne bubnunoreka IIOK
MOJIHOW BEPOSITHOCTHU https://m.edsoo.ru/a9ec13c8
16 dopMya MOJIHOU BEPOSATHOCTH. bubmuotexa I{OK
HezaBrcumble cOOBITHS https://m.edsoo.ru/e3dd5ac9
bubmuoteka [JOK
17 Kowrponbiaz pabora https://m.edso](fru/29dc6cb9
18 Kombunaropnoe npaBuiio bubnmnoreka [JOK
YMHOKEHHUS https://m.edso0.ru/2270cf70
bu6muoteka LIOK
19 Hepecranoskn 1 daxTopuan https://m.edsoltfru/d58ce6d1
. bubmuoreka IIOK
20 Hueno coteranit https://m.edsoljru/7904dfb0
21 Tpeyronbnauk [lackansa. ®opmyna bubnuotexa [JOK
ounaoma HeroToHa https://m.edsoo.ru/fa47998f
22 bunapHbI# ClTy4aiftHBINA OTIBIT bubmuoreka [JOK



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f

(ucmpiTaHUE), YCIIEX U HEeyJaya.
HezaBucumebie ucnibiranus. Cepust
HE3aBHCUMBIX UCIIBITAHUH J10
MIEPBOro ycrexa

https://m.edsoo.ru/2e1f2368

Cepusi HE3aBUCUMBIX HCIIBITAHUHN

bu6mmoreka [JOK

23 bepnynnu https://m.edsoo.ru/e9572a68
Cepusi HE3aBHCUMBIX MCIIBITAHHH.
24 [TpakTrueckas padota ¢ bub6nuoreka LIOK
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4a15a14
Ta0IALL
N bubmuoreka [JOK
25 Cyuaiias BenHuHa https://m.edsoo.ru/639be9aa
26 Pacnpenenenne BeposATHOCTEN. bu6nuoreka IIOK
JnarpamMma pacnpeneneHus https://m.edsoo.ru/6dc7ff39
27 CymMa citydaliHbIX BEJIMYUH bubmorexa LIOK
https://m.edsoo.ru/51b7ed5f
28 IIpousBeneHue ciry4anHbIX bubmuotexa LIOK
BEJINYMH https://m.edsoo.ru/c2757cc3
29 ITpumeps! pacripeaeneHuit bubmmorexa [IOK
https://m.edsoo.ru/91e08061
ITpuMmeps! pacpeieneHuii, B TOM
30 ‘-II/II)CJ'IG rioieTpIEq:cxoe " bubmmorexa [IOK
https://m.edsoo.ru/5afffO5f
OMHOMMAJIBHOE
31 [ToBTOpEHue, 0600MICHNE 1 bu6muoreka [JOK
CHUCTEMaTU3aLNsl 3HAHUN https://m.edsoo.ru/0f4d3cd7
39 [IpomexyTOoUuHas arrecTanus.
KontponbHast pabota
33 [ToBTOpeHME, 0000IICHHE 1 bubmmoteka [IOK



https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7

CHUCTEMAaTH3alMI 3HAHUN

https://m.edsoo.ru/e0la3dc4

34

[ToBTOpenue, 0600IIeHNE U
CHUCTEMaTU3alUs 3HaHUI

bubmoreka [IOK
https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34



https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/1ddca5e0

11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | obOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
[ToBTOpeHue, 0600IICHME,
CHUCTEMAaTH3aIMs 3HAHUH.
1 CnyJaiiHble ONBITHI U BEPOSATHOCTH 1 bubmorexa [TOK
y N . p https://m.edso0.ru/430d330a
ciy4aiHbIX coObITUi. Cepun
HE3aBUCUMBIX UCIbITAaHUN
[ToBTOpEHuE, 0000IICHHE,
CHCTEMaTHU3alIMs 3HAHUH.
N bu6mmoreka [JOK
2 CiyuaiiHbl€ OIIBITHI U BEPOSITHOCTU 1
N . https://m.edsoo.ru/a573a292
cIy4aiHbIX coObiTuil. Cepun
HE3aBUCUMBIX UCILITAHUI
[ToBTOpenue, 0600IICHHE,
CHCTEeMaTHu3allMs 3HaHUM.
. bubauoreka [IOK
3 CryyaitHbIe OIBITH U BEPOSTHOCTH 1
N . https://m.edsoo.ru/07a5e861
ciy4aiHbIX coObiTuil. Cepun
HE3aBHUCHUMBIX UCIbITAaHUI
[ToBTOpenue, o0oOLIEHME,
cCUCTEMAaTH3aIsg 3HaHUI.
4 CnyJaiiHble ONBITHI U BEPOSATHOCTH 1 bubmorexa [TOK
y N . p https://m.edsoo.ru/32bc29bf
ciy4aiHbIX coObITui. Cepun
HE3aBHUCUMBIX UCIbITAaHUI
[Tpumeps! MpuMeHeHus
5 MaTEeMaTHIECKOT'0 OKUIAHUS 1 bubmorexa [IOK
https://m.edsoo.ru/ea27084d
(cTpaxoBanue, 10TEpEs)



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MaremaTn4eckoe OXXNJaHUC CYMMBI

bu6mmoreka [JOK

6
CIIy4YailHBIX BEJIMYUH https://m.edsoo.ru/0adefe9e
MareMaTu4eckoe 0KHUIaHIe
7 reOMETPUYECKOTO 1 bubmorexa [JOK
p . https://m.edsoo.ru/20de2fc2
OMHOMMAJILHOT'O pacipeeeHui
MareMaTu4eckoe 0KHUIaHHE
8 FCOMETPUYCCKOTO U Brbmorexa LIOK
p . https://m.edsoo0.ru/17b0e769
OMHOMHAIILHOT'O pacipe/eeHIi
9 Hucnepcust u cranapTHOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Hucnepcust u craHgapTHOE bubnuoreka [TOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
11 Jucnepcun reoMeTpU4ECKOro 1 bubnuoreka [TOK
OMHOMUAIIBHOTO paclpeeieHus https://m.edsoo.ru/4b5a495e
[TpakTuueckas padbota ¢
12 WCIIOJIb30BaHUEM JJICKTPOHHBIX Bubmmorexa LIOK
P https://m.edsoo.ru/a53cd884
TabJIHII
13 3aKoH OOJIBIITUX YHCEL. bubmmoreka [JOK
Br100pouHBIi METO HCCTIEIOBAHUI https://m.edsoo.ru/94ddc34a
14 3aK0H OOJIBIITNUX YHCEIL. bubmuoreka [IOK
Br100pouHBIi METO HCCTIEIOBAHMI https://m.edsoo.ru/cf23b369
[TpakTrueckas padota ¢
15 HCITOJIb30BaHUEM JJICKTPOHHBIX buomorexa LIOK
P https://m.edsoo.ru/6cld11a6
Ta0IALL
bu6mmoreka [JOK
16 14 0
TOTOBAL KOMTPOTpHAT pabota https://m.edsoo.ru/7e379f8f
17 IIpumeps! HENPEPBIBHBIX bubnuoreka [IOK

CIIy4YalHbIX BeJIMYMH. OYyHKIUSA

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



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d

IJIOTHOCTH PACTIPECICHHUS.
PaBHOMEpHOE pacripesiesieHue U ero
CBOMCTBA

[Iprumepsl HEMPEPBIBHBIX
CIIy4YalHbIX BeIMYMH. OYHKIUS

18 IUIOTHOCTH PaCIIpENEICHUS bubmorexa [IOK
pactipeit ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpesielieHue U ero
CBOMCTBA
3agauu, NPpUBOAAIINE K
19 HOPMAJIBLHOMY PaclpeieieHuIO. bubnuoreka [IOK
@yHKIUA JIOTHOCTU U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMaJIBHOTO pacrpeaeaeHus
[TpakTrueckas padota ¢
20 HCITIOJIB30BaHUEM DJIEKTPOHHBIX bubmmorexa TIOK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIHII
[ToBTOpEHUE, 0000IICHUE U
21 CUCTEMAaTH3alUs 3HAHUH bubmmorexa TIOK
' https://m.edsoo.ru/72953f4c
OnucarenbHas CTaATUCTUKA
[ToBTOpenue, 0600IIeHE U
22 CUCTEMAaTH3alUs 3HAHUH bubmmorexa TIOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHast CTATUCTHKA
[ToBTOpenue, 0600IIeHNE U
93 cucreMaruzauus 3HaHui. OMbITHL ¢ bubmoreka [IOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenue, 0600IIeHNE U
24 cucreMaruzanus 3HaHui. OTBITHL C bubnuoreka [TOK

PaBHOBO3MOXHBIMHA
SJICMCHTAPHBIMU COOBITUSIMU

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



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

[ToBTOpenue, 0600IIeHNE U
CHUCTEMaTU3aLMS 3HAHUM.
Brrunciienre BeposiTHOCTEM
coOBITHI C MpUMEHEHHEM HOPMYT 1
rpaguIecKkux METO0B
(koopauHaTHAs MpsiMasi, 1IePeBo,
nuarpamma Diepa)

bubmuoreka [IOK
https://m.edso0.ru/272910f5

26

[ToBTOpEHuE, 0000IICHUE 1
crcTeMaTH3alus 3HaHUH.
Brruncrienue BeposiTHOCTEH
COOBITHIA ¢ TpUMEHeHueM (GopMyI U
rpadMUecKuX METOI0B
(koopauHaTHas MpsiMasi, 1ePEBO,
quarpaMmma Dumepa)

bu6mmoreka [JOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpenue, 06001ICHIE U
CHUCTEMAaTHU3aLMS 3HAHUM.
Brrunciienune BeposiTHOCTEM
coOBITHI C MpUMEHEHHEM HOPMYT 1
rpaduyecKux MeToI0B
(koopauHaTHAs MpsiMasi, 1IEPeBo,
Juarpamma Jepa)

bu6mmoreka [JOK
https://m.edsoo0.ru/5964f277

28

[ToBTOpEHUE, 0000IICHUE U
crcTeMaTH3alus 3HaHUH.
Brrunciienue BeposiTHOCTEN
COOBITHIA C TPUMEHEHUEM (HopMyIT U
rpaduyecKux METO10B
(koopauHaTHas MpsiMasi, 1IEPEBO,
JuarpaMmma Dumepa)

bu6mmoreka [JOK
https://m.edsoo.ru/e71debe4

29

[ToBTOpeHue, 0600mICHNE U

bu6mmoreka [JOK



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

CHUCTEMaTU3aLMS 3HAHUM.
Cry4aiiHble BeTMYUHBI U
pacrpeaeneHus

https://m.edsoo.ru/00b2efb3
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMOBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS 0CHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHON NPOrpamMMbl cpeiHero o0o1ero 00pa3oBaHust
pe3yJbTaTa
6 Teopust BEpOSITHOCTEH M CTATHCTHKA
6.1 YurtaTh ¥ CTPOUTH TAOIHIIBI U IUArPaAMMBbl
OnepupoBaTh MOHATHAMM: CpeliHEe apudMeTHyeckoe, MeJIuaHa,
6.2 HauOoJblllee, HaUMEHbIIEE 3HAYEHHE, pa3Max MaccuBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSMU:  CIAY4YalHBIA  ASKCIEPUMEHT (OMBIT) U
cllyyaifHoe cOOBITHE, 3JEeMEHTapHOE COObITHE (3JIEMEHTAapHBIA HCXO.)
6.3 CIly4aifHOTO  OMbITa;  HAXOAWTh  BEPOSTHOCTH B  OMBITaX C
PABHOBO3MOXKHBIMM CIy4allHbIMU COOBITUSIMHM, HAaXOAWUTh U CPaBHHUBAThb
BEPOSITHOCTU COOBITHI B M3yUEHHBIX CIIy4allHBIX SKCIIEPUMEHTaxX
Haxomute u QopmynupoBaTh COOBITHS: TNepecedeHne U OObeTUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, TMPOTHUBOMOIOXHOE ITAHHOMY COOBITHIO;
' NOJb30BATBCS  AMarpaMMmaMu  Oinepa U QOpMynoll  cioxeHus
BEPOSITHOCTEH MPH pEIICHUH 3a/1a4
OnepupoBaTh TOHSATUSMHU: YCJIOBHAs BEPOSITHOCTb, HE3aBHCHUMBIC
6.5 COOBITHSI; HAXOJUTh BEPOSTHOCTH C MOMOIIbIO IPaBWJIa YMHOXEHMS, C
MIOMOILBIO JIepeBa CIIy4aifHOT'O OTIbITA
6.6 [TpuMeHsI T KOMOMHATOPHOE MTPABUIIO YMHOXKEHHSI ITPH PELICHUN 3a71a4
OneprpoBaTh MOHATHIMH: UCIIBITAHUE, HE3aBUCUMBIC UCIIBITAHHS, CEPHUS
6.7 UCIIBITAaHUH, ycnex U Heyaauya, HaXOAUTb BEPOSITHOCTH COOBITHH B cepun
' HE3aBHCHUMBIX HCIBITAHUH 0 TMEPBOr0 ycCHexa, HaXxOJUTh BEPOATHOCTH
coOBITUI B cepuu ucnblTanuit bepuymnum
6.8 OnepupoBaTh MOHATUAMHU: CilydaiiHas BeEJIMYMHA, paclpe/ereHue

BepOSITHOCTCﬁ, AuarpaMma pactupeaciCHus

11 KVIACC




Kon

HpOBepHeMble NMPpEeAMETHLIC PE3YyJbTaTbl 0CBOCHUSA OCHOBHOM

MpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yJjbTara
5 Teopus BEpOSTHOCTEH U CTaTHCTHUKA
£ 1 CpaBHUBaTh BEPOSITHOCTM 3HAYEHUH  CIIy4allHOM  BEJIMYHUHBI 10
' pacrpeaeneHHo WK ¢ TIOMOIIBIO AUarpaMm
OnepupoBaTh TMOHATHEM MaTEMaTHYECKOTO OXKUIAHUS, MPHUBOJUTH
£ 5 NpUMEpPhl  TOTO, KaK TPHMEHSETCS MaTeMaTHYeCKoe  OXKHJIaHue
' CIIy4allHOM BENWYHMHBI, HAXOIUTh MATEMaTUYECKOE OXHUJAHHE IO
JTAHHOMY PacIIpe/IeIICHUTO
5.3 HmeTs npeacTaBiaeHue 0 3aKOHE OOIBIINX YHUCE
54 Nmets mpeacTaBiieHre 0 HOPMATLHOM pacipeiesieHun




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVTIACC
IIpoBepsiemMblii 3J1eMEHT COACPKAHUS
Kon
6 Teopus BEpOSITHOCTEN U CTATUCTHKA
[lpenacraBnenne JaHHBIX ¢ [OMomblo Tabmun w  auarpamm.  CpenHee
6.1 apumMeTHIecKoe, MeAuaHa, HauOoJblllee W HaMMEHBIIEE 3HAYCHUS, pa3Max,
JUCTIEPCHUS ¥ CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HA0OpOB
CrayvaiiHple SKCHEpUMEHTHI (ONBITBI) W CIy4alHble COOBITHS. DJeMEeHTapHbIE
coObITHsl (McXonbl). BeposTHOCTH ciyyailHOro coObITHS. BiIM30CcTh 4YacToOThl U
6.2 BepOsATHOCTU coObITHIA. CllydaifHbIe OIBITHI C PABHOBO3MOXXHBIMU 3JIEM €HTapPHBIMU
coObITHAMU.  BeposTHOCTH  COOBITMH B ONBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH
6.3 Omnepanuu  Haj COOBITHSIMHM: TepeceueHre, OOBbeAMHEHUE, MPOTUBOMOJIOKHbIE
' coobITud. J{narpammsl Ditnepa. @opMmyiia ca0KeHHUs BEPOSATHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. JlepeBo  ciaydalHOro
' skcriepuMenTa. @opmyiia MoaHON BeposTHOCTH. HezaBrucumblie cOOBITHSA
65 Kom0Ounaropuoe mnpaBuino ymHoxkeHus. IlepectanoBku u ¢akropuan. Ywucio
' coueranuii. Tpeyronpauk Ilackans. ®opmyna OuHoma HeroToHa
bunapHblil ciayyaiiHbIi ONBIT (MCHBITAaHME), ycnex M Heyzaada. HeszaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX MCObITaHUKM 10 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCTIBITAHUN bepHyu
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposaTHocTed. JluarpaMmma pacrpeaesieHus.
' [Tpumeps! pactipeieieHui, B TOM YHCIIe T€OMETPUUECKOe 1 ONHOMHAIIBHOE
11 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOSITHOCTEN U CTaTUCTHKA
5.1 UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKHUJIaHUeE,




JUCIIEPCHS U CTaHJIapTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHUsT MaTeMaTH4eCKOTO
OKHJIaHUS, B TOM 4YHMCJIE B 33/Ja4ax W3 IOBCEAHEBHOM XM3HM. MaremaTudeckoe
OXKHJlaHue OMHapHOM ciy4yailHOM BenuuMHBL. MaremMaTH4ecKoe OKUJaHHE CYyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTndecKkoe OKUIAHUE U TUCIEPCUsl T€OMETPUIECKOTO

1 OMHOMUAJIBHOTO pachpeaeneHui

3aKkoH OOJBIIMX YMCET U €ro pojib B Hayke, Mpupoje U oOdmecTBe. BribopouHsblit

5.2

METOJl UCCIICAOBAHNI

[IpuMepsl  HENpEpBIBHBIX  CIOy4YalHbIX BenWuuH. lloHATHE O  IUIOTHOCTH
5.3 pacnipenenenus. 3aga4y, IPUBOIALINE K HOPMAJIbHOMY pacnpenenenuto. [lonstue o

HOPMaJIbHOM paclpeieICHUH




IHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaAHUSA K MPeIMETHBIM Pe3yJbTaTAM 0CBOEHHSA
OCHOBHOI1 00pa30BaTe/IbHOM MPOrPpaMMBbI CPeHero o01ero
oOpa3oBaHus

Bianenne wmeTomamMu  I0Ka3aTeNbCTB, QITOPUTMAMH PCIICHHUS 3aJ]1ad;
yMeHHe (OpPMYJIMPOBATh M OINEPHPOBATh TIOHATHUSMH: OIPEICICHUE,
aKcuoma, Teopema, CIEICTBHUE, CBOMCTBO, MPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWJIbHBIE (POPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POpPMYIUPOBATH
oOpaTHOe W TPOTHUBOMOJOKHOE YTBEP)KIACHHE, MPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJl MaTeMaTU4ecKOl  MHIYKIUH;
MIPOBOAMTH JTOKA3aTEIbHBIE PACCYXKACHUS MPU PEUICHUH 3aJ]1a4, OICHUBAThH
JOTUYECKYI0  TPAaBUIBHOCTh  PACCYXKICHHH, yMEHHE  OIEepPHpPOBAThH
MOHSTHSIMU: MHOYKECTBO, TOAMHOXECTBO, OIEpaIi HaJ MHOXECTBAMU;
YMEHHE UCIOIH30BaTh TCOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCaHUs
peaTbHBIX MPOIIECCOB M SBJICHUH W MPU PEIICHWH 3a]a4, B TOM YHCIIC U3
OPYTUX YYeOHBIX IPEIMETOB; YMCHHUE OICPUPOBATH IMOHATHAMU: Tpad,
CBSI3HBIM Tpad, AepeBO, MUK, rpad Ha IUIOCKOCTH, YMEHHE 3a7aBaTh W
OMHCHIBaTh Tpadbl pa3IUYHBIMH CIIOCOOAMH; HCIIOIB30BaTh TI'padbl MpU
pelIeHnu 3a1a4

YMeHue omepupoBaTh MOHATHSAMHU: HATypalbHOE YHUCIO, LEJN0€ YHUCIIO,
CTEIIeHb C IIEeJIbIM MOKa3aTeleM, KOPeHb HATypalbHOW CTENEHH, CTEMEHb C
paloHANbHBIM [TOKa3aTelieM, CTENeHb C JACWCTBUTEIBHBIM IOKa3aTeleM,
jgorapum YucIa, CHHYC, KOCHUHYC M TaHT€HC MPOU3BOJIHHOIO YHUCIA,
OCTaTOK MO MOJYJI0, PalMOHATIBHOE YHUCIO, HUpPpAIOHAIBHOE YHUCIIO,
MHO>KECTBA HATYPaIbHBIX, IIETbIX, PALIMOHATBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE UCIOJb30BaTh TPU3HAKU JCIUMOCTH, HAaUMEHBIIHA O0Ouuit
JeNUTeNh W HauMeEHblllee oO0liee KpaTHoe, anroput™m EBkimpa mnpu
pEIIeHUH 3a]a4; 3HAKOMCTBO C Pa3jIMYHBIMHU TO3UIIMOHHBIMHU CHCTEMaMHU
CUHCIICHHUS, YMEHHUE BBIMTOJIHATH BBIYHCIICHHE 3HAYCHUN M MPeoOpa3oBaHHS
BBIP@KEHUU CO CTEMEHSAMHU M Jorapudmamu, npeoOpa3oBaHusi IPOOHO-
palMOHANbHBIX ~ BBIPAKEHUH;  yMEHHME  ONEpUpOBaTh  HNOHATHUAMHU:
MOCIIEI0OBATEILHOCTh, apudMeTHdecKkas MpOrpeccusi, TreoMeTpudecKas
mporpeccusi, OECKOHEYHO YOBIBaIOIIas TeOMETpHUEcKas MPOTPECCHs;
YMEHHE 3aJaBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (QOPMYJ; YMEHHE OINEPUPOBATH MOHSATUSMU: KOMILIEKCHOE
YHUCIIO, COMPSKEHHBIE KOMIUICKCHBIE YHCIIa, MOIYJIb W apryMEHT
KOMIUIEKCHOTO  uucia,  (opma  3amMcd  KOMIUIEKCHBIX — YHCEI
(reomeTpuueckasi, TPUTOHOMETpUYECKas W anrebpamveckas); yMeTh
MPOU3BOIUTH apu(PMETHIECKHUe JEHCTBUS C KOMIUICKCHBIMHU YHCIIAMU;




MIPUBOIUTH IPUMEPBI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEI; ONEPUpPOBATh
NOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenurenb  MaTpUlbl,
F€OMETPUYECKUI CMBICI ONPENEIIUTENS

YMeHue oOnepupoBaTh IOHATUSAMM: palUOHAIbHBIC, HPPALUOHAIbHBIC,
MOKa3aTeNbHbIe, CTEIEeHHbIE, JOrapuPMHUECKUE, TPUTOHOMETPHUECKUE
YPAaBHEHMS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONIEPUPOBATH NOHATUAMH:
TOX/IECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpPAaBHEHHMH UM HEPABEHCTB, pPABHOCWIBHOCTH ypPaBHECHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI
C IOMOILBIO PA3IUYHBIX IPUEMOB; PEIIaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTpPOM; IIPUMEHATh YPaBHEHHUsI, HEPABCHCTBA, UX CUCTEMBI
JUIS PElIeHUs MaTeMaTW4ecKMX 33/a4 W 33Jad M3 pa3IMyHbIX objacTeil
HayKH U pEaIbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIMSA, UYETHOCTh (YHKIIHH,
NEPUOTUYHOCTh (DYHKIMHM, OrPaHHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTh
(GYHKIMH, SKCTpeMyM (QYyHKUIWH, HauOoibllee M HauMEHbIEe 3HAUYCHHS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAS (DYHKIUS, aCUMITOTHI Tpaduxa
GyHKIMH, TIepBasi U BTOpas NMPOW3BOJAHAS (YHKIMH, T€OMETPUYECKUN |
¢u3nyeckuil  CMBICI  MPOU3BOJHON, MepBooOpa3Hasi, OINpeneIEéHHbIN
WHTETpAT, YMEHHE HAXOIUTh AaCUMNTOTHI Tpaduka (QYHKIUH; YMEHHE
BBIYUCIISATh IPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOI'O U KOMIIO3ULIUU
(GYHKIMHA, HAXOIUTh YpaBHEHHE KacaTelbHOM K rpaduky QyHKIMU; YMEHHE
HaXOJIUTh NMPOU3BOAHBIE 3JIEMEHTapHbIX (YHKLUMH; yMEHUE HCIIOJIb30BATh
MPOU3BOJHYIO JJISl HCCIeNoBaHMA (YHKIMH, HAXOAUTh HaMOOJbIINE WU
HaVMEHBIINE 3HAueHHs (QYHKIHHA; CTPOUTh TIpadUKH MHOTOUICHOB C
WCMOJNIb30BaHUEM  amlapaTra MaTeMaTHYecKoro aHalu3a, [PUMEHSThH
MIPOU3BOJIHYIO ISl HAXOXKACHUS HAWIYUIIEr0 PEHICHUS B TPUKIAIHBIX, B
TOM YHUCJIE€ COLMAIBHO-’KOHOMUYECKUX M (PU3MYECKUX 3a1auax; HaxXOJIUTh
TUIOIMAN ¥ 00BbEMBI (DUTYpP C MOMOIIBIO WHTETpaia; MPUBOAUTH MPHUMEPHI
MaTeMaTUyecKoro MOJIEIUPOBAHUA C TMOMOIIbIO JAuddepeHIHaTbHBIX
YpPaBHEHHI

YMeHue onepupoBaTh MOHATUSAMU: rpaduK (YHKIUH, oOpaTHas (QyHKIMS,
KOMIO3MLMSA (QYHKUMH, JUHEHHas (QyHKOUS, KBaJpaTuyHas (QyHKLuS,
panoHanbHasg (yHKUMSA, CTeneHHas (YHKIUS, TPUTOHOMETPUYECKUE
dbyHKIMM, OoOpaTHBIE TPUTOHOMETPUYECKHME (DYHKIMH, TOKa3aTelbHas W
jgorapupmuueckas (QyHKLIMH; YMEHUE CTPOUTh TpapUKH H3yYEHHBIX
(GYHKIMH, BBIIOIHATH peoOpazoBaHus IpaduKoB (QYHKIHMM, UCIIOIb30BaTh
rpaduKy JUIs U3Y4YEeHUs MPOLECCOB U 3aBHCUMOCTEH, MPU PELIeHUH 3a/1a4
U3 JIpYTHX Y4eOHBIX NMPEIMETOBH 33Jad M3 PEalbHOM KU3HU; BBIpaXKaTh
(dopMyIaMH 3aBHCUMOCTH MEX]y BETMUYMHAMM; HCIIOIB30BaTh CBOMCTBA U
rpadukd (QyHKOWH Ui pelieHus] ypaBHEHWH, HEpaBEHCTB W 3aJad C
napaMerpamu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHU YpaBHEHUH, HEPABEHCTB U X CHCTEM




YMeHue pemarb TEKCTOBBIE 3a/a4d Pa3HBIX THUIOB (B TOM YHCIE Ha
MPOIEHTHI, JOJMM M YacTH, Ha JIBI)KEHHE, paboOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a7a4d U3 O0JIACTH YIpPaBJICHUS JIUMYHBIMU M CEMEWHBIMU
(uHaHCaMHM); COCTaBISATh BBIPAKEHHS, YpaBHEHUS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCIIOBUIO 33Jadd, MCCICAOBaTh IIOJYYEHHOE pECIICHUE WU
OLIEHMBATh IPABJONOAOOHOCTh PE3YyJbTATOB, YMEHHE MOJIEIUPOBAThH
peallbHbIE CHUTyallUM Ha S3bIKE MATEMaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE ~ MOJIEIM  C  MCIOJb30BaHUEM  ammapara  anreopsl,
HMHTEPIPETUPOBATH NIOJIyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpefHee apudMeTHuecKoe, MeIHaHa,
HauOoJblllee U HaUMEHbLIee 3HAYCHUs, pa3Max, AUCIEpCusi, CTaHIAApTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE M3BIIEKaTh, MHTEPIPETUPOBATH
uHpOPMALKIO, TIPEICTABICHHYI0 B TAaONHUIAX, HAa AMarpammax, rpadmukax,
OTPaXAIOIIYI0 CBOWCTBA PEAITbHBIX MPOIECCOB M SIBICHUH; PEICTaBIATH
nH(pOpMaLMI0O € TOMOUIBIO  TabMUI] M  JuarpamMm; HccieloBaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCJIE C TPUMEHEHHEM TpapruecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; I'paMuecKH HCCIEeJ0BAaTh COBMECTHbIC
HaOJIIOZIGHNSI C TIOMOIIBIO arpaMM PAacCEMBaHUS M JIMHEWHON perpeccuu

YMeHHne onepupoBarb MOHATHSAMH: CIy4allHBIM OMNBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4allHOrO COOBITUS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HUCMOJb30BAHWEM Tpaduyeckux METOJO0B; HPUMEHSAThH
(GopMyJBl CIOXKEHUS U YMHOXXEHHsI BEpOSTHOCTEH, (OpMydy MOJHON
BEpOsATHOCTH, (hopmyny bepnymnu, komOuHaTOpHBIE (GaKThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTU pEATbHBIX COOBITHI; YMEHHME ONEepUpPOBAThH
NOHATUSAMM:  ClIy4yallHash  BEIWYMHA, pAaclpeleleHue BepOSITHOCTEM,
MAaTeMaTU4eCcKoe OXHMIAHWE, AUCHEPCUs M CTaHJAPTHOE OTKJIOHEHHE
CIly4yailHOM  BENMYWHBI, (QYHKUMU  paACIpEAENCHUs U  IUIOTHOCTH
PaBHOMEPHOI0, MOKAa3aTeJIbHOTO U HOPMAJIBHOI'O PaCIpPECIICHUN; yMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHpEeAeNICHUN Ul pElleHus 3aaad;
3HAKOMCTBO C TIOHATUSMHU: 3aKOH OOJBIIMX YHCEN, METOJ/Ibl BHIOOPOUHBIX
UCCIIeI0BaHUI; yMEHNE IIPUBOIUTH IIPUMEPBI MIPOSBICHUS 3aKOHA OOJIBLINX
qucesl B NMPUPOJHBIX M OOIIECTBEHHBIX SBIECHUSIX; YMEHUE ONEpUPOBAThH
NOHATUAMM: COYETaHHE, IIEPECTAHOBKA, YHUCIO COYETAaHUM, YHUCIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHbIE
(GakThl W pacCyXKIECHUs Uil pEIIeHUs 3ajay; OLICHUBATh BEPOSTHOCTH
pealbHBIX ~ COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJEIb U
HMHTEPIPETUPOBATH NIOJIyYECHHBIN PE3yJIbTaT

YMeHue  onepupoBarh — INOHATHUSAMH:  TOYKA, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUN yroJl, ABYTPaHHBII
yIOJl, TPEXTPAHHBIN YTOJ, CKPELIMBAIOIINECS IPSIMBIE, MMAPAJUIEIBHOCTh U
MEPIEHAUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH, YIOJI MEXKIY NPSAMBIMH, YTOJI
MEXIY NMPSMOU U IUIOCKOCTBIO, YIOJl MEXKAY INIOCKOCTSIMHU, PACCTOSIHUE OT




TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPAMBIMH, PACCTOSHHE MEKIY
IJIOCKOCTSIMU; YMEHHE HCIIONb30BaTh IIPU PELICHUM 331a4 W3y4YCHHBIC
(baxThl ¥ TEOpEeMBbl IUIAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaOIIETO0 MHpA; CTPOUTh MaTeMATHYECKHUE MOJEIHW C ITOMOIIBIO
TEOMETPUYECKUX IOHATHM M BEIMYMH, pEIIaTh CBS3aHHBIE C HUMU
MIPaKTUYECKHUE 3a0a4U
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YMeHue omnepupoBaTh MOHSATUAMH: IUIOMIAIb (UTypbl, 00BEM (UTrypBI,
MHOTOTPaHHUK, IPAaBWIbHBI MHOIOIPaHHHMK, CEYEHHE MHOIOTPAHHUKA,
Ky0, napauienenunesa, Npu3Ma, NUpaMuaa, QuUrypa M IOBEPXHOCTb
BpallleHus, LWIUHIP, KOHYC, wiap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH MHPaMU[bl, TPU3MBI, KOHYyca, LWIMHIpA, O0BEM Kyoa,
IPSIMOYTOJIBHOIO  MapajulelIenuneaa, MNUpaMubl, IPU3MBbI, LWIMHIPA,
KOHyCa, Illapa, pa3BEpPTKa IOBEPXHOCTH, CEUYEHHUs KOHyca M LMIUHJPA,
napajjielbHble OCH MIM OCHOBAaHMIO, CEUEHUE 1Iapa, IUIOCKOCTD,
Kacaromasacsi cdepbl, OWIMHAPA, KOHYyCa,; yMEHHE CTPOHTb CE4YEeHUe
MHOTOI'PaHHUKA, W300pakaTh MHOIOTPaHHUKH, (QUIYypbl M IOBEPXHOCTHU
BpalllEHUs, UX CEUYEHUs, B TOM YHCJIE C IMOMOIIbIO IEKTPOHHBIX CPEICTB;
YMEHHE IPUMEHSTh CBOHCTBA I'€OMETPHUUECKUX (PUIYp, CAMOCTOSATENBHO
(opMyIHpOBATh ONpEAETIeHUsT U3y4aeMbIX (UIyp, BBIABUIaTh T'MIIOTE3BI O
CBOMCTBaX W IPU3HAKAX TI€OMETPUUECKUX GUryp, 0OOCHOBBIBATHUIM
onpoBepraTb HMX; YMEHHE MpPOBOAUTH Kiaccu(uKauuioo Quryp 1o
pasIMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
MOCTPOCHUS

11

YMeHue  omepupoBaTh  TOHATHSAMM:  JBWXKEHHE B  IPOCTPAHCTRBE,
napayyieTbHBIA MEPEHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00Ms, TMMOJ00HBIE (UTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (UTYpHI, B TOM 4YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTypE; UCIOIb30BATh T€OMETPUUECKHE OTHOIICHUS TPHU
pelIeHnH 3a7ad; HaXOJUTh T'€OMETPHUYECKHE BEIMYUHBI (UIMHA, YTOI,
TUIOIIAJIb, 0OBEM) TPH PEIICHUH 33/1a4 U3 IPYTHX YUEOHBIX TPEIMETOB U U3
peabHOM JKU3HU; YMEHUE BBIYHCIISITH T€OMETPUIECCKIE BEJTHUUHBI (UTHHA,
yroj, IUIOmaab, 00bEM, IUIOMAAb MOBEPXHOCTH), WCIIONIB3YSl W3yYCHHBIC
(GOpMyIJIBI U METOABI, B TOM YHCIE: IUIONIa[b MOBEPXHOCTU IHPaMMUIIbI,
OpU3MBlL, KOHyCa, [WIMHApa, IUIOmanb  cdepbl; 00béM  KyOa,
NPSIMOYTOJIBHOTO  MapaijieNenuie/ia, MUpaMuIbl, HPU3MbI, [UIMHIPA,
KOHYCa, [I1apa; YMEHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOIOOHBIX (PUTYD
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YMeHue OIICpUPOBATh HNOHATUAMHU: HNPAMOYTIOJIbHAA CHCTEMA KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAUHATBI BCKTOP4A, CyMMa BCKTOPOB,
NPOU3BCACHHUC BCKTOpAa Ha 4YHCIIO, PAa3JIOKCHUC BCKTOpPA 110 Gasncy,
CKAJIIpHOC IMMPOU3BCACHUC, BCKTOPHOC TPOU3IBCACHUC, YIroJl MCKAY
BCKTOpaMu; YMCHHUC HUCIIOJIL30BATh BGKTOpHBIfI n KOOpﬂHHaTHBIfI METOA AJIA
pe€IICHUA TCOMCTPUUCCKHUX 3a/lald U 3a/lad APYTUux yqe6me npeaMEToB

13

YMeHue BBI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOH I pCHICHUSA 3aa4u; TIOHUMAHUC




3HaYMMOCTH MAaTEMaTUKH B M3YYCHUU TMPHPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUM; YMEHUE paclo3HaBaTh IPOSBICHUE 3aKOHOB
MAaTE€MaTUKU B MCKYCCTBE, YMEHUE IPUBOJUTH MPUMEPBI MAaTEMATUYECKUX
OTKPBITHHA POCCHMCKON 1 MUPOBOM MaTeMaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kox
1 Yucna v BEIYUCIEHUSA
1.1 | HarypanbHble u nensle uncna. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEI
12 Pammonanbueie  uncna. OOBIKHOBEHHbIE W JIECATUYHbBIE  JIpOOM, TPOLICHTHI,
0ECKOHEYHBIE TEPHOANYECKUE PooH
13 Apudmernueckuii KopeHb HaTypaibHON creneHu. JledicTBua ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJbHOU CTENEHH
14 Crenens ¢ nenslM nokasareneMm. CTeneHb ¢ palMOHAIBHBIM ITOKa3aTeneM. CBoiicTBa
' CTENEHN
15 CuHyc, KOCHHYC M TAaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHT€HC YK CIIOBOTO apryMeHTa
1.6 | Jlorapu¢wm uncna. [lecaTuunble U HATypaIbHbIE JOTaAPHPMbI
JelicTBuTenbHbBIE Yncia. ApudMeTHuecKrue ornepanun ¢ JeHCTBUTEIIbHBIMU YHCIAMH.
1.7 | IlpuOnmkEéHHbIE BHIYMCICHUS, MIPABUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKa pe3yJbTara
BBIYMCIIEHUI
1.8 | IIpeobpa3oBaHue BbIpaKEHHI
1.9 | KommnekcHsie yncna
2 YpaBHeHUs U HEPaBEHCTBA
2.1 | lensle u qpoOHO-paIMOHATIFHBIC YPABHEHUS
2.2 | UVppanuoHaibHbIE ypaBHEHUS
2.3 | TpuroHoMeTpuYecKue ypaBHEHHS
2.4 | lloka3arenpHble U JOrapupMUUECKUE YpaBHEHUS
2.5 | llensle u ApoOHO-paLMOHATILHBIE HEPABEHCTBA
2.6 | MHppaumonaiabHbIC HEpABEHCTBA
2.7 | TlokazarenbHbIe U JIorapuPMUIECKHE HEPABCHCTBA
2.8 | TpuroHomerpudecKkue HEpaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 | Martpura cucreMbl JUHEWHBIX YpaBHEeHHH. OnpeaenuTenb MaTpUIbl
3 OyHK1MH U rpaduxu
31 OyHKIMs, cnocoObl 3amaHus GyHknuu. [padux ¢yHknmm. B3aumHO o0OparHBIE
' bynkiun. YétHeie u HeuétHbie GyHKUMU. [lepuoanueckue GyHKINUN
OOnacte ompeneneHus M MHOXKeCTBO 3HaueHMM ¢Qynkuuu. Hymum  QyHkuumm.
3.2 | IlpoMexyTKh  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.

MaKCI/IMYMbI U MUHUMYMBbI (1)YHKI_II/II/I HauGoneliiee 1 HauMeHbIIIee 3HAYEHUE (1)YHKI_II/II/I




Ha TPOMCIKYTKE

Crenennast (yHKIMS C HaTypaJbHbIM M LENbIM MOKazateneM. E€ cBoiicTBau rpadux.

3.3 . .
CsaoticTBa 1 rpaduk KOpHS N-0i CTeTeHn
3.4 | TpuroHomerpuueckue GpyHKIUHN, UX CBOWCTBA U rpaduku
3.5 | TlokazarenbHas u morapudmudeckas GyHKIIMH, UX CBOMCTBA U I'PaPUKH
36 Touku paspeiBa. AcumnToThl rpadukoB GyHkiuid. CBolicTBa GyHKIHMMA, HEMPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocmemoBaTeNbHOCTH, CIIOCOORI 3aJaHUs OCIEI0BATEILHOCTEH
3.8 | Apudmerndeckas u reomerpudeckas nporpeccun. @opmMyiia CI0KHBIX MPOIIEHTOB
4 Hayasa maremaTn4eckoro aHanusa
4.1 | IlpousBomHas pyHkImH. [Ipor3BOAHBIC 2IEMEHTAPHBIX GYHKINUN
[IpumeneHne MPOU3BOAHON K UCCIeNOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 | okcrpemymbl. Haxoxmenue HauOONBIIEr0 M HAMMEHBIIErO 3HAUYCHUs (QYHKIUU Ha
OTpE3Ke
4.3 | IlepBoobpaznas. UuTerpan
5 MHoxecTBa U IOTHKA
5.1 | MHoxecTBO, oniepanuy HaJl MHOKecTBaMH. Jluarpammsl Ditiepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTucTHKA
6.1 | OmnmcarenbHas CTaTHCTHKA
6.2 | BeposTHOCTD
6.3 | KomOunaropuka
7 I'eomerpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | TlpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tenau NOBEpXHOCTH BpAILEHUS
7.5 | KoopauHaTsl U BEKTOPHI
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