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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOeclieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoyibl. Kypc mpegHazHadueH ajis (GopMHUpOBaHUS y OOydarolIuxcs
CTaTUCTUYECKON KYJbTYpbl W TIOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE IPEICTABICHUMN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJICIICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dbopmammzaruto. CaMm 3aK0H OONBIIMX YHCEN MPEaaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYUMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMHUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NIEpEcCeUeHue, 00bEAUHEHUE, TIPOTUBOIIOIO0KHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHysuu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAaHIAPTHOE OTKJIOHEeHWe. lIpumeprsl mnpuMeHeHus
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsi TEOMETPUYECKOTO M OMHOMHUATILHOTO pacipeiesIeHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIOLIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHUN HAYKU U JAEATEIBbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccy X IeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYyJIbTYphI, TOHHMAaHWEM BIIASHUS
COIMAIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawIield cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM JesTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3ajaul, KOMMEHTHUPOBATh IMOTYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jndyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeaensaTh BUAbI padoT, JOrOBapUBaTHCA, 00CYKIaTh IPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/1ayi, BEIOMPATh CIIOCOO peUIeHUs ¢
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIblIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YailHBI SKCIEPUMEHT (OIBIT) U CIy4alHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: NE€peceueHHe H OObEAMHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MpPAaBHJIA YMHOXXEHHS, C MOMOIIbIO J€peBa
CJIy4ailHOTO OTbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxOAUTh BEPOATHOCTU COOBITHI B cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIWYMHBI 1O
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB u TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmmorera [TOK
P https://m.eds0o.ru/e0b7bOf1
3JIEMEHTAPHBIMUA UCXOAMH
3 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcioBHas BEPOATHOCTD, IEPEBO
4 CITy4aitHOTO (F))HI)ITa do I\I; ia TTOJTHOM 6 bubmmorexa [TOK
ya » POPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
> DJICMCHTHI KOMOMHATOPUKH https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocaenoBaTenbHBIX UCIBITAHUN 3 1 bubmmnorexa [IOK
P a https://m.edsoo.ru/e0b7b0f1
7 CryyaiiHble BEIHYUHEI U paclpeacIeHus 6 bubmmnorera [IOK
yi pactipen https://m.edsoo.ru/e0b7b0f1
bu6mmorexa [IOK
7 2
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
| MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbe5dcel
) Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbeSdcl
bu6mmorexa [IOK
1
3 3aKoH GosbIIHX Hncen 3 https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI ) bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbeSdcl
bubmuorexa [JOK
H 2 1
> OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 ) bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 IIpencraBnenne naHHBIX C 1 bubnnorexa [JOK
MTOMOIIBIO TAOJIHII ¥ TUarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbllee U
2 HaMMeEHBIIIee 3HAUEHHA, pa3Max 1 bubnnorexa [IOK
> PasMax, https://m.edsoo.ru/dd00738d
JMCTIEPCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIlIee U
3 HauMeEHbIIIEe 3HAaUEHHS, pa3Max 1 bubnmorexa [IOK
P > https://m.eds00.ru/98645f6¢
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeauaHa, HanOoJIbIIlee U
4 HauMeEHbIIIee 3HAaUECHHS, pa3Max 1 bubnmorexa [IOK
P > https://m.edsoo.ru/7¢9033a8
JUCIIEPCHS], CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB
Crny4aiiHble SKCTIEpUMEHTHI
5 (OTIBITHI) U CITy4aifHBIE COOBITHUS 1 Bubmmorexa [IOK
yd ) https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITHS (MCXOIBI)
. bubnnorexa IHIOK
6 BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 1 1

https://m.edsoo.ru/64d75244



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

BeposiTHOCTH COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.

bu6nmoreka IIOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

g nepeceveHue, 00beTMHCHHE bubnmnoreka HOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso0o.ru/221c¢622b
coObITHs. JlmarpamMmel Diinepa
Omneparuu HaJl COOBITHAMMU:

9 nepecevecHue, 00beTMHCHHE bu6nunorexa LIOK
COOBITHH, TIPOTHUBOIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Diinepa

10 dopmyna cnoKeHus BEPOITHOCTEH Bubmiorexa OK

pMy P https://m.eds0o.ru/3057365d
VYcnoBHast BEpOSITHOCTD.
11 YMHOkeHHE BeposaTHOCTeN. JlepeBo bubnuorexa [IOK
. p Saks https://m.edsoo.ru/9a408d25
CIIy4aillHOT O SKCIEPUMEHTA
VYcnoBHas BEpOSITHOCTD.
12 YMHO)KeHue BeposiTHOCTEN. [epeBo bubmmorera OK
N p PP https://m.edsoo.ru/ble76d3a
CIIy4allHOTO HKCIIEpUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOkKEHUE BeposATHOCTEN. JlepeBo bubmmorera OK
N p s https://m.edsoo.ru/47fb6b11
CIIy4allHOTO HKCIIEPUMEHTA
14 dopmyiia noIHON BEPOSITHOCTH bubmmorexa LIOK
pMY p https://m.edsoo.ru/15941bec
bubmunoreka IHOK
15 dopmyJia MOJIHON BEPOATHOCTH nommorexa [

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
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

@opMyita MOJIHON BEPOATHOCTH.

bubnunoreka LIOK

16 HezaBucumeblie coObITHS https://m.edsoo.ru/e3ddSac9
Bu6muoteka [JOK
17 Kontpobias padora https://m.edsofru/29dc6cb9
13 KomOunaTopHoe mpaBuiio bubnuoreka [JOK
YMHOXEHUSA https://m.edsoo.ru/2270cf70
bubnmnoreka HOK
1 Hepectaronici i pairophax https://m.edsoil.m/d58ce6dl
. Bbu6moreka [JOK
20 Hueno coserarit https://m.edsofru/7904dfb0
)1 Tpeyronpnuk Ilackamsa. @opmyna bubnuoreka [IOK
ouroma Herorona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesssmoumas semuman, Cops Butintoresa LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBHCHUMBIX UCIIBITAHUN 10
MIEepBOro ycrexa
” Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymin https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [TpakTryeckas pabora c bubmmnoreka HOK
HCTIOIB30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuI
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsogru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. bu6muoreka [JOK
JlnarpaMma pacrpeneieHus https://m.edsoo.ru/6dc7f39
27 CyMMa 1 Ipou3BeICHNE bubnuorexa [JOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CIIy4alHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

28 1
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/c2757¢cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feo:;eT I/II)‘ISCKOC u 1 bubmorexa LOK
P https://m.eds00.ru/91¢08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 tnfcne feo:;eT I/II)‘IeCKOG u 1 bubmorexa LOK
p https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/0f4d3cd?
1 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/e01a3dc4
b K
33 HroroBas koHTposIbHas paboTa 1 nommorexa [0
https://m.edsoo.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHUCTeMaTHu3alus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHME, 0600IICHUE,
cHCTeMaTh3aIys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCIIBITAHUI

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTU3alys 3HAHMI.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCIIBITAaHUI

[ToBTOpenue, 06001IEHNE,
CHCTeMaTHU3alys 3HAHH.
CrygaliHbIC OTIBITHI U BEPOSTHOCTH
ciy4aiHbIX coObITHil. Cepun
HE3aBHCUMBIX MCIIBITAHUN

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
City4aifHbI€ OTIIBITHI M BEPOSITHOCTH
ciy4aifHbIX coObITHil. Cepun
HE3aBHCHUMBbIX UCIIBITAHUN

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0oTEpEs)

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/430d330a

bubmuorexa [JOK
https://m.edsoo.ru/a573a292

bu6mmoreka [JOK
https://m.edsoo.ru/07a5e861

bubmuorexa [JOK
https://m.edsoo.ru/32bc29bf

bubmuorexa [JOK
https://m.edsoo.ru/ea27084d



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

MareMaTruueckoe OKHNJaHHUC CYMMBI

bubmuoreka [JOK

6
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/0adefe9e
MareMaTHuecKkoe OKHaHNue
7 T€OMETPHUUECKOr0 U bubmorexa LOK
P o https://m.edsoo.ru/20de2fc2
OMHOMUAIBHOIO paclpeaeIeHui
MaremaTHdeckoe OKHIaHue
8 reOMETPUYIECKOT0 U bubmmnorexa [IOK
p . https://m.edsoo.ru/17b0e769
OMHOMUAIBHOIO pacrpeaeaeHui
9 Jucnepcus u crannapTHoe bubnuorexa [JOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76
10 Hucniepcust u cTaHAapTHOE bubnuorexa [JOK
OTKJIOHECHHE https://m.edsoo.ru/bf78aad6
1 Jlucriepcuu reoMeTpuYecKoro u bubnnoreka [JOK
OMHOMUAIBHOIO PaCIpeAEICHUS https://m.edsoo.ru/4b5a495e
[IpakTrueckas pabora ¢
12 HCITOJIb30BAHUEM BJIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/a53cd884
Ta0JIUILL
13 3aKoH OOJBIITNX YUCE. bubnuoteka [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/cf23b369
IIpakTHyeckas padbora ¢
15 I/ICE)HOJIB3OB3.HI/ICP;/I 3JIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIUILL
bu6mmorexa [IOK
16 Hrorosas KoHTpoJIbHAg padoTa
p P https://m.edsoo.ru/7e¢379{8f
17 IIpuMeps! HeNpepBIBHBIX bubnnorexa [JOK

CIy4alHbIX BeJIMUUH. OyHKIUA

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

MJIOTHOCTHU pacipeieICHusI.
PaBHOMEpHOE pacnpeieieHle u ero
CBOMCTBA

[Ipumepsl HENPEPBIBHBIX
CIIyYaHBIX BEIUYUH. OyHKIUSA

18 IUIOTHOCTH PaclpeaciICHHS bubmotexa [IOK
pactip ) https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeenieHue u ero
CBOMCTBaA
3amauun, TpUBOISIINE K
19 HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢1959
HOPMAaJIbHOT'O pacipeiesIeHUs
[IpakTuueckas pabora c
20 HCIIOJIb30BaHUEM DJIEKTPOHHBIX bubmorexa LIOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIHI]
[ToBTOpeHue, 06001IeHUE U
21 cucTeMaTHu3alus 3HaHui bubnnorexa [IOK
' https://m.eds00.ru/72953f4¢c
OnucarenbHas CTaTUCTHKA
IToBTOpenue, 00001IEHNE U
22 CI/ICTel\/II:)aTI/BaI_II/I}I 3HaHUU bubmmorera [TOK
' https://m.edso00.ru/b699ad0c
OmnucarenbHast CTaTUCTHKA
[ToBTOpenue, o6odIIeHNE U
3 cucreMaTtu3anus 3HaHui. OTbITHI C bubnuoteka [JOK
PaBHOBO3MOXHBIMU https://m.edsoo.ru/3fcbact9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE 1
24 cucTeMaTtu3arus 3HaHui. OTBITHI C bubnmuotexa [JOK

PaBHOBO3MOKHBIMHA
9JICMCHTApHBIMU 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

26

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMsl 3HAaHUH.
Brrunciienne BeposiTHOCTEM
cOOBITHH ¢ TpUMEHEHUEM (HOPMYTT 1
rpaduuecKux MEeTo0B
(koopanHaTHas npsAMas, 1epeBo,
quarpamma Oiliiepa)

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3anys 3HaHUi.
Berruucnenue BepostHocTEH
COOBITHI ¢ IpUMEHEHHEM (OPMYIT U
rpadu4ecKuX METOI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

bubmuoreka [JOK
https://m.eds00.ru/272910f5

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

27

IToBTOpEHME, 0000IICHUE 1
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI ¢ IpUMEHEHUEM POpMYIT U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, A1epeBo,
quarpamma Oiliepa)

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

28

29

[ToBTOpenue, o6odIIeHNE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IpUMEHEeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHATHas MpsiMast, 1epPeBo,
auarpamma Oiliiepa)

[ToBTOpenwme, 0600IIEHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/e71debe4

bu6mmoreka [IOK



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

CHUCTeMaTU3alus 3HAHU M.
CiyyaliHble BEJIMYMHBI U
pacnpeneneHus

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

[ToBTOpeHnue, 0600IICHNE 1

30 cHUCTEeMaTU3aIlus 3HAHUH. 1 bubnmoreka [JOK
Crny4daiiHble BETUYUHBI U https://m.edsoo.ru/1cc2df8f
pacnpeneneHus
[ToBTOpeHue, 0600IMICHNE 1

31 CUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
MaremMaTH4eCKOE OKHUIAHUE https://m.edsoo.ru/acal298¢c
CIIy4ailHOM BEJIMYMHBI
IToBTOpEHME, 0000IICHUE 1

10 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Maremarudeckoe oxuganue https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosas KORTpOILHAA padoTa ! https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 | bu6mmoreka [JOK
cUCcTeMaTH3alus 3HaHuH https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UnTarh U CTPOUTH TAOJIUIIBI U JUATPAMMBI

OHepI/IpOBaTB IIOHATUAMMU: CcpeaHee apI/I(I)MeTI/I‘IeCKOC, MECOMUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBarh MOHATUSMHU: CIYYalHBI OKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WMCXOJ)
CIIy4ailHOTO  ONBITA; HAaXOJIUTh  BEPOSITHOCTH B  OMNBITax C
PaBHOBO3MOKHBIMU CJIy‘Iaf/'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxXoJuThb W CpPaBHUBATH

BCPOATHOCTHU COOBITHH B HU3YUCHHBIX CHy‘IﬂﬁHLIX OKCIICpUMCHTax

6.4

6.5

6.6

6.7

6.8

11 KJIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U oObeAHMHEHHE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA ~ JIUarpaMMamMu  OJiinepa ©u  QOpPMYyIOH  CIOXKEHUS

BEPOSTHOCTEN MPH PELICHUHN 3a]1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHasg BEPOSTHOCTb, HE3aBUCHUMbIE
COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXEHHS, C
MMOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABHIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTb NOHATHSMM: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
UCIBITaHUH, yCIIEX U HeyJayua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEpPUU
HE3aBHCHMBIX MCIBITAaHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
cOOBITUH B cepuu ucnbelTanuii bepuymnm

OnepupoBarh MNOHATUAMM: CIydallHas BEIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA



Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
' pacrpeiesIeHUI0 WIH C MTOMOIIbIO AUarpaMm
OnepupoBaTh TMOHATHEM MATEMAaTHYECKOTO OXUAAHUS, MPUBOAUTH
55 IpUMEpbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MATEMaTUYECKOE OKHUJIAHUE 10
JTAHHOMY paclpe/IeICHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCEeT
54 Nwmets npeacTaBieHre 0 HOPMaabHOM pacipeiesieHun




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Kon
6 Teopust BeposTHOCTEN U CTaTUCTHKA
[IpeacraBnenne HaHHBIX C MOMOMIbIO Tabimui u  guarpamm.  CpenHee
6.1 apudmernyeckoe, MeauaHa, HauOoyblliee W HAUMEHbIIEEe 3HAUYEHUs, pa3Max,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YaiHbIE COOBITHs. DJeMEHTapHbIE
coObiTusa (ucxonbl). BepositHOCTh cimyuyaiiHOro coObITHA. bnm3ocTh 4YacToThl U
6.2 BEPOATHOCTH cOObITUHN. CilydailHble ONBITHI C PABHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
coObiTusIMH.  BeposiTHOCTH  COOBITUH B OMBITAX C  PaBHOBO3MOXHBIMHU
3JI€MEHTapHBIMU COOBITUAMHU
63 Onepauun HaJx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObiTud. uarpammel Ditnepa. @opmyna cioxkeHus: BEpOSTHOCTEN
64 VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTeH. JlepeBo  ciaydallHOrO
. skcniepuMmenTa. dopmyna nosiHo BeposiTHOCTH. HezaBucrumMbie COOBITHS
65 KomOunatopHoe mnpaBwio ymHOkeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycmex M Heynada. HesaBucumble
6.6 ucneltadns. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(narpamma pacrupeeineHusl.
' ITpumeps! pacnipesiesieHni, B TOM YHCIIe TeOMETPUUECKOe U OMHOMHAIBLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 YucnoBble XapakTEPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTE€MaTH4YECKOE OXKUIAHME,



JUCTIepCusl U CTaHAapTHOE OTKIOHEeHHE. [Ipumepbl mpuMeHeHus: MaTeMaTuYeCcKOro
OXXHMJIaHMsI, B TOM YHCIIE€ B 3aja4ax U3 IMOBCEJHEBHOM >XU3HU. MaTemaTuiyeckoe
OXKHMJIaHWe OWHAPHOHN CIIy4aiiHOW BEIMYMHBI. MaTeMaTHYECKOE OKHUJIAaHHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U AUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

52

53

3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

IIpuMepsl  HeENpepbIBHBIX  CIy4alHbBIX BeIMYHMH. IloHsATHE O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMaIbHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacmpeieICHuU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bragenne wmeromamm J0Ka3aTeNbCTB, AITOPUTMAaMHU PELICHUS 3ajad;
yMeHHe (OpPMYIUpOBAaTH M ONEPUPOBATh MOHSATHAMH: OIpE/CICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, NPHU3HAK, JOKA3aTelbCTBO,
paBHOCWIIBHBIE (HDOPMYJIMPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHPOBATH
00paTHOE M TIPOTUBOIIOJIOKHOE YTBEPXKICHUE, NPUBOIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHAYKIHH,
IPOBOJUTH JTOKA3aTEeIbHBIE PACCYXKACHUS NPU PEIICHUH 3a]1a4, OLICHUBATh
JOTHYECKYI0  TMPAaBWJIBHOCTh  PACCYXKACHWUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMH: MHOKECTBO, ITOJMHOXKECTBO, OIEpallid HaJ MHO)XECTBAMU;
yYMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUS
pEaNbHBIX MPOLECCOB M SBJICHUH M IPHU PEHICHUH 3a/1a4, B TOM YHUCIE U3
JIPYruX YYeOHBIX IPEIMETOB; yMEHHE ONEepHUpPOBATH IMOHATHAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH;, YMCHHE 3a/laBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadbl MpH
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJlbHOE YHUCIO, LEIO0E YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATIBHBIM IOKA3aTeNeM, CTENEeHb C JCHCTBUTEIbHBIM IOKA3aTelIeM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJIYNII0, PAalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIui
JenuTens W HauMeHblllee ofliee KpaTHoe, ainroputM EBkimpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMM INO3ULHMOHHBIMM CHUCTEMaMHU
CUHCIIEHUS; YMEHHE BBINOJIHATH BBIYMCICHHUE 3HAUYEHUM U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMHU M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  YMEHHE  ONEpPUpPOBaThb  MOHATUSIMHU:
MOCIeI0BATENbHOCTh, apudMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarolasi TeoMETpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh IOCJIEJOBATENBHOCTH, B TOM UHUCIE C IOMOLIbIO
PEKYppPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJICKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpauyeckas); YMETb
MPOU3BOJIUTH apUPMETHUYECKHUEe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MPUBOAUTH MPUMEPHI MCHOJIb30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEPUpPOBATH
MOHATUSAMM:  MaTpuma 2x2  u  3%3,  onpenenuresib  MaTpUIIbL,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH ITOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C NOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITapaMEeTPOM; IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUI PELICHHsT MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 pasziIMyHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMHU, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAWMMEHbLICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIMM, NepBas ¥ BTOpas NMPOM3BOAHAS (DYHKLHHU, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOM, TepBooOpasHasi, OIpeneIEHHbIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUU; YMEHHE
BBIUNCIIATH [TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOIO U KOMIIO3ULINU
(GyHKLUH, HAXOIUTh YpaBHEHHE KacaTelbHOM K rpaQuKy QyHKIUH; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMH; YMEHHE HCIOJIb30BaTh
HOPOM3BOJHYIO JUIsl MCCleloBaHUA (DYHKIMIM, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HA4eHUs] (YHKIUH; CTPOUTH TpauKU MHOTOUIEHOB C
UCIIOJIb30BaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MIPOM3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero pelieHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOro MOJEIUPOBaHUsl C MOMOIIBI0 U dhepeHInaTbHbIX
yYpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: TpapuK QyHKIMH, oOpaTHas QyHKUIHS,
KOMIO3UIMS (QYHKUMHA, JMHEHHas QYHKIMS, KBaapaTuuHas (QyHKIUS,
pauvoHanmbHas (YHKLUSA, CTeneHHas (YHKIMsS, TPUTOHOMETPHUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIUH, IOKa3aTellbHas U
jgorapupmuueckas (GyHKIMU; YMEHHE CTPOUTh TIpauKH H3Y4EHHBIX
(GyHKUUH, BBITOIHATH NMpeoOpazoBaHust rpaduKoB (PyHKIIHMM, UCTIONB30BaTh
rpaduKy JUIS W3YYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU PEIICHUH 3a7ad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dopMyTaMH 3aBHCHMOCTH MEXIY BEITMUYWHAMHM, HCIIOJF30BaTh CBOWCTBA H
rpaduku QyHKUMHA A7 pelleHHs] ypaBHEHUN, HEpPaBEHCTB M 3agad C
napamMeTpamMM; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
peleHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM



YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, pabdoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl TO YCJIOBHIO 3a/1ayd, HCCJIENI0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peajibHble CHUTYyallMM Ha $3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE  MOJICIM C  WCIHOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(MeTHdecKoe, MeIHaHa,
HanOoJIpIlIee M HaUMEHbIIEe 3HAYCHHUs, pa3Max, AHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXXAIOUIYI0 CBOMCTBA pEANbHBIX INPOLECCOB U SIBJICHUI; MPEICTABIIATH
UHQOpMAIMIO C TOMOWIbIO TAaONWI] W  JAMarpaMM; HUCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IMPUMEHEHHUEM TIpapHUUecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; Ipa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCenBaHMs M JJMHEIHON perpeccuu

YMeHue onepupoBaTh NOHATHAMM: CIydalHBId ONBIT U  CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHUS; YMEHHE BBIYUCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM IpaUUEecKHX METOJI0B; IHPUMEHSAThH
(GopMyNbl CIOKEHUSI M YMHOXEHHs BepOsATHOCTEH, (opMyny MonHOiM
BEpOSATHOCTH, (popmyny bephymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPUpPOBaTh
NOHATUSIMM:  CIy4ailHass BeJNMYMHA, paclpeiesieHue BEpOSITHOCTEH,
MaTeMaTUYeCKoe OXHJaHue, JUCHEepCUs U CTaHJapTHOE OTKJIOHEHUE
CIy4alHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefeseHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOIO M HOPMAJIBHOTO PaclpeAcieHUu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpEICIICHUN s pELICHMs 3a/1ad;
3HAKOMCTBO C MOHSTHSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX
UCCIIEIOBaHU; YMEHHE TPUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUIX; YMEHHE ONEpHUpOBATH
MNOHATUSIMM:  COYETAaHUE, [IEPECTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBoK; OuHOM HbloTOHa; yMmMeHHe HpPUMEHSTh KOMOMHATOPHbBIE
GbakThl U paccyXIeHus s pelIeHHs 3ajad; OLEHUBATh BEPOSITHOCTH
peasbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ysbTar

YMeHnE OICpHUpOBaATH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YyIJa, IUIOCKUI yroJ, IBYIpPaHHbBIN
YTOJI, TPEXTPAHHBIN YroJj, CKPEIIMBAIOIIMECS MPSIMbIC, MapaUIeIbHOCTh U
NEPIEHANKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YrOJl
MEXIY NPSMON U IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHBIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0 MHpa; CTPOUTh MAaTeMaTHYEeCKHEe MOJENU C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pellaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbI, 00BEM GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHHUK, CEYEHHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, npusMa, NOupamuaa, ¢GuUrypa U TMOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, map, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTU THMPaMHJIbI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuAbl, IPU3MBblL, LWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUe
MHOTOTpaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUs], B TOM UYUCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh OIpeneacHus] u3y4aeMbiX (GUryp, BBIIBUTATh THIIOTE3HI O
CBOWCTBAaX M MpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
OmpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPHUKAIUIO (GUTYyp IO
pa3IMYHBIM [PU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIbHBIC
IIOCTPOCHUS
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YMeHue  onepupoBaThb  INOHATHSIMHM:  JABIJKEHHME B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHWe M0J00Us, TNOJOOHBIE (UIYPBl; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM YHCIE B TNPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUYECKHE OTHOIICHUS IpU
pelIeHnH 3ajiay; HaXOJUTh T€OMETPUUYECKHE BEIMYUHBI ([UIMHA, YTod,
101 Ab, 00BEM) IPU PELICHUHN 33Ja4 U3 JPYTUX y4EOHbIX MPEIMETOB U U3
peasbHOM JKM3HM; YMEHUE BBIYMCIATH N€OMETPUYECKHE BEIHMUUHBI (JIUIMHA,
yroj, Miolaas, 00bEM, IUIOMIAJL MMOBEPXHOCTH), MCIOJbB3Ysl H3y4YEeHHBIE
q)OpMy.]'IBI H MCTOABLI, B TOM 4YHCJIC: IJIOIIaAb IOBCPXHOCTH IHPAMHIEBI,
OpU3Mbl, KOHyca, LMIUHApa, Iulomans cepbl; o00béM  KyOa,
[PSAMOYTOJIBHOTO  HapajulesienuIieqa, MUpaMuabl, TPU3MBI, LUIMHAPA,
KOHYCa, Iapa; yMEeHUE HaXOIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYDP
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YMeHue ornepupoBaTh MOHATHUSMHU: TMPSMOYTOJbHAS CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHWCIO, pPAa3JIOKEHHEe BEKTOopa Mo 0aswucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOU3BEICHHUE, YIOJll MEXIy
BEKTOPAMH;, YMEHHUE UCTIOIH30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ JIIS
pellIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHnE BBI6I/IpaTI) HO}IXO}IHHII/Iﬁ MCTOJ AJId pCHICHUSA 3aaa4uv,; TIOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH NPHUPOJHBIX U OOIIECTBEHHBIX
IPOLECCOB U SBJICHWH; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHUE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienbie uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM creneHH. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenenb ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM INOKa3areneM. CBoiicTBa
' CTEIeH
L5 CuHyCc, KOCHMHYC M TAaHITE€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7  IlpubnmxEHHbIE BBIUMCIECHUS, MPaBWIa OKPYIJICHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIYHCIICHU
1.8  IIpeobpa3zoBanue BeIpaxKeHUN
1.9  KommiekcHbie ynucna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1  llensle u 1poOHO-pAIIMOHAIbHBIE YPAaBHEHUS
2.2 VppauuoHanbHble ypaBHEHUS
2.3  TpuroHomerpuyeckue ypaBHEHHUS
2.4  Iloxa3zaTenbHble U JOrapU(PMHUUECKUE YPAaBHEHHS
2.5 | lenbie u 1poOHO-paIIIOHATIEHBIE HEPABEHCTBA
2.6 | HppanumoHnaibHble HEpAaBEHCTBA
2.7 = lloka3zaTenbHble U JorapupMuyecKrue HepaBeHCTBA
2.8 TpuroHomeTpuieckue HEpaBEHCTBA
2.9  Cucrtembl U COBOKYITHOCTU ypaBHEHUIN 1 HEPABEHCTB
2.10  VYpaBHEHM:, HEpAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU
2.11  Marpuna cuctemsl JUHEHHBIX YpaBHEHNH. OnpeaennTens MaTpULbI
3 OyHKIUHU U TpadUKU
31 Oyukuus, cnocodbl 3amaHus (ynkuuu. [paduk ¢yHknun. BsaunmHo o0paTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIMM
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmm  ¢QyHKum.
3.2  IlpoMmexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILUH.

Makcumymbl 1 MUHUMYMBI GyHKIIMU. Hanbomnblee 1 HauMeHblee 3HaueHNUEe PYHKIIMU




Ha MPOMEXKYTKE

Crenennas QyHKIHS C HaTypaJbHBIM U LIeJbIM Noka3zareneMm. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS 1-0il CTENIEeHN
34  Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToThl TpadukoB GyHKIMA. CBoMcTBAa (DYHKIIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBaTeibHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reomerpuueckas nporpeccuu. opmyna ciI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas pyuknuu. [Ipon3BoiHbIE 3IeMEHTAPHBIX (PYHKITUI
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBIIEro 3HadeHWs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MaTerpan
5 MHoxecTBa U JTOTUKA
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 IlpsiMble M TJIOCKOCTH B MMPOCTPAHCTBE
7.3 ' MHoOrorpaHHuKu
7.4 = Tena 1 NOBEpXHOCTH BPALLEHUS
7.5 = KoopauHAaTel U BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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