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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «BeposSTHOCTP W CTaTHCTHUKA
0a3oBoro ypoBHs i oOyudaromuxcss 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaibHOTO  TrOCYJapCTBEHHOTO  O0pa30BAaTEIbHOTO  CTAaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY [UISl CAMOPA3BUTHSA U HENPEPHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYarOIIHMXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposSTHOCTH M CTaTHUCTHKa» 0a30BOTO YPOBHS SIBISIETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHaueH st (OpMHpOBaHUS y OOYYaIOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUSA POJM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3y4YCHUSI CIIyYalHbIX COOBITHH, BEJIUYUH U
npoueccoB. Ilpu m3yueHunm Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METOJIaX UCCIEA0BAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHNUE 3HAUYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJI€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBHMM € yKa3aHHBIMU IIEJSIMU B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpeAHEed MIKOJbl Ha 0a30BOM YpOBHE BBIJICIICHBI
CJIEIyIONTME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «CiydailHbie COOBITHS W
BEpPOSTHOCTHY, «CITydaiiHbIe BEIMYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHylo d4YacTp Kypca 3aHMUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMUAJILHOTO PACHPEICIICHU W 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMU
— MOKAa3aTeJIbHBIM U HOPMAJIBHBIM PaCTIPEICIICHUSIMMU.

Conepxanve muaNH «CrnydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeeNICHUU BEPOSTHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYailHbIX BEJIUYMH, a TAaK)Ke 3Ta JMHUS HEO0OXOJMMa Kak
0aza sl M3y4yeHMs] 3aKOHAa OOJIbIIMX uucesl — (yHAAMEHTAIBHOIO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzarmio. Cam 3ak0H OOJIBIIUX YHCEN MpeJiaraeTcsi B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNTBHBIM HUCITOJIB30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIYYallHBIMH  BEJIMYMHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJFHUKOB HA OMUCAHUM M W3YYEHUHM CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEphIBHBIX (QYHKIMIA. OCHOBHOE BHUMAHUE YJENSIETCA
MOKa3aTeIbHOMY W HOPMAJIbHOMY pacIlpeleseHUsIM, IPU ITOM MPEeAroaaraeTcs
O3HAKOMHTENIFHOE H3yueHHE MaTepuaiga 0e3 J0Ka3aTelbCTB MPUMEHSIEMBIX
(bhakxToB.

MECTO KYPCA B YYHEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS | yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui, W auarpamm. Cpeanee
apudmeTryeckoe, MeAnaHa, HauOOJbIIee M HaWMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIIEpPUMEHTHI (OMBITHI) U CIy4YalHbIe COOBITUS. DJIEMEHTAPHBIE
coObITHsl (Mcxofbl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BEPOATHOCTH  cOoObITUM.  CriyyailiHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSAMU.  BepodTHOCTM  COOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Onepanuu HajJ COOBITUSIMU: MIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOMOJIOKHBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBO CiydailHOTrO
skcrepumenTa. @opmyia MoaHoM BepossTHOCTU. HezaBucumbie COOBITHSI.

Kombunaropnoe npaBuio ymHoxeHus. [lepectanoBku u pakropuan. Yucuo
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

bunapHbIil ciy4aiiHbI OMBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposATHocTter.  /Imarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KUIACC

UucnoBple  XapaKTEpUCTUKHA  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs WU CTAaHJApTHOE OTKIOHEHHE. [Ipumepsl npuMEeHEeHHs
MaTeMaTHYECKOr0 OXXMIAHUs, B TOM YHUCIE B 3aJayax U3 NOBCEIHEBHOW JKHU3HU.
Marematnyeckoe OxugaHue OWHAPHOW CIydyallHOW BeNMWYWHBI. MaTeMaTtndeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEEICHHM.

3akoH OOJIBIIMX YHUCEI M €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Bb160pOoYHBIN METO/] HCCIIEAOBAHUM.

[IpuMepbl HENpepbIBHBIX Ciy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agaqu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PacCIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTEpU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTMKEHUM HAYKH U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUpPY, BKIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIPUMMYMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSIKECHUU BCEU JKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-IPKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHOU U COLUATBHOMN
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTeMAaTHUYECKUX 3HAHWM i1 PEIIeHUS 33134 B
o0NacTh OKpyKawIeld cpeapl, IUIAHUPOBAaHHWS IMOCTYINKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW ESITeIbHOCTH, ATAaroB €&
pa3BUTHS M 3HAYUMOCTH JJIsi PA3BUTHUS IUBUIN3AINN, OBJAJCHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KYJIbTYypOl KaK CPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEI0BATEIBCKYIO ACSTEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YU4E€OHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeficTBUA:

e BBIBIISITh U XapaKTEPU30BaATh CYIIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOpPa3OBHIBATH  CYXIACHUS:
YTBEPAUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (TPSMBIE U OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0 pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIBISTH ACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becneuusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIa€MON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
IPENCTABIATh  pPE3yJbTaThl  PELICHHWS  3aJa4d,  JKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaThb  IMPEUMYIIECTBA  KOMaHIHOHW U
WHIUBUTYyJTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNATh BUABI PabOT, TOTOBapUBATKLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH 4I€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamueHnvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BHIOMPATh CIIOCO0 PELIEHUS C
y4E€TOM HMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABAaTEIbHOM pedekcud KaKk OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJaJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbpTaTa peleHus MaTeMaTUYeCcKOn 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUIEHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OnepupoBarh  MNOHATHSAMH:  cpefHee  apupMETHYECKoe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaU€HUE, pa3MaX MacCHBa YUCIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JEMEHTApPHBIM HMCXOJ) CIYy4allHOTO OIIbITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4alilHBIMH COOBITUSIMU,
HaXOAUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUEHUE M OOBEAMHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTUBOIMOJONKHOE  JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jijepa u GpopMysioN CIIOKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIAa YMHOXEHHS, C MOMOIIbBIO JIepeBa
CJIy4allHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUIA B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOAUTh BEPOSITHOCTUA COOBITHIA B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXHUAAHWUE CIIyYaWHOW BEJIWYMHBI HAXOIUTH
MAaTEMaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeTb npeacTaBieHe 0 3aKOHE OOJbIINUX YHCEIL.

HNmeTh npencTaBiieHue 0 HOPMAJIBHOM PaCIpPEICIICHUN.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nu(poBLIe
Ne o/ P Kontpoabnbie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONMCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,
bubmuorexa [JOK
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXOIAMH
3 Orneparuy HaJy COOBITHUSIMU, CIIOKEHUE 3 bu6mmoreka [JOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7bOf1
YcaoBHAs BEPOATHOCTD, IEPEBO
4 CIIy4alHOTO (I))HLITa bopm ia MIOJIHOU 6 bubnrotexa LIOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
5 D1eMeHThl KOMOMHATOPUKHA 4
P https://m.edsoo.ru/e0b7b0f1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p a https://m.edsoo.ru/e0b7b0f1
7 Crny4aliHbple BEIMYUHEI U PaCIpeaeICHUS 6 bubnnorexa LIOK
y pactipent https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 O060011IeHNE U CUCTEMATH3a 3HAHWH 5 2
HICHHE I CHCTEMATHSAII SHAHIHT https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| MaremaTH4ecKO€e OKHUIAHUE CIYyYANHOMN 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbecSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4aliHOHM BEJINYMHBI https://m.edsoo.ru/5fbcSdcl
3 3aKoH OONBIINX YHCET 3 1 bubmmorexa [IOK
https://m.edsoo.ru/5fbecSdcl
4 HenpepsiBHbIE Ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOE PACTIPEACICHHA https://m.edsoo.ru/5fbcSdcl
6 IToBTOpenue, 00o0IEHNE U 19 ) bubmmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypcbl
| [IpencraBienue JaHHBIX C | Bbu6moteka [JOK
MTOMOIIIbIO TAOJIUII U JTUATPAMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
bubnunoreka LIOK
2 HaWMEHbIIIEE 3HAUCHHU S, pa3Max, 1
https://m.edsoo.ru/dd00738d
JTUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIee U
bu6mmoreka IIOK
3 HaWMEHbIIIEE 3HAUCHH S, pa3Max, 1
https://m.edsoo.ru/98645f6¢
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIbIIee U
but6mmorekxa [IOK
4 HauMEHBIIIEE 3HAYEHUS, Pa3Max, 1
https://m.edsoo.ru/7c¢9033a8
JUCTIEPCHS], CTAaHIaPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Ciy4aiiHble SKCIIEpUMEHTHI
. bubmuorexa [JOK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo.ru/347c1b78
DnemMeHTapHble COOBITUS (MCXObI)
. bubmuorexa [IOK
6 BeposiTHOCTB cityualiHOTO COOBITHS. 1

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




BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB citydaliHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTuueckas pabora https://m.edsoo.ru/Se8fa%4a
Onepanuu Haa COOBITHSIMHU:

g nepeceyeHue, 00beAMHEHNE Bbu6motreka [JOK
COOBITUH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c622b
coOpITua. JlnarpamMmmsl Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceyeHue, 00beAMHEHNE Bbu6motreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITUA. JlnarpamMmsl Ditnepa

10 dopMya CIOXKEHHST BEPOSITHOCTEH bubmorexa HOK

pMYy p https://m.edsoo.ru/3057365d
VYcioBHas BEpOSATHOCTb.
. bubmuorexa [JOK
11 YMHOkKEHUE BeposATHOCTEN. JlepeBo
. https://m.edsoo.ru/9a408d25
CIIy4allHOTO KCIIEpUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa [OK
. P e https://m.edsoo.ru/ble76d3a
CITy4aitHOTO DKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.
13 YMHOKeHuEe BeposiTHOCTEN. [epeBo bubmorexa LHOK
. P e https://m.edsoo.ru/47fb6b1 1
CITy4aifHOTO DKCIIEPUMEHTA
14 dopmyJia MOJTHON BEPOATHOCTH bubmmorexa [IOK
Py P https://m.edsoo.ru/15941bec
. bubnmnorexa [JOK
15 ®opmyIia MOJTHON BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyiia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HesaBucumebie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KontponbHas padora bubmorexa HOK
https://m.edso0.ru/29dc6cb9
18 Komb6unaropHoe npaBuio bubmmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/2270cf70
bubnunoreka LIOK
19 Iepecranosku u daxropnan https://m.edsoo.ru/d58ce6d1
20 Uucno coueranuii bubmmorexa [TOK
https://m.edsoo.ru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyia Bbu6moteka [JOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsbIii ClIy4alHBIN OIBIT
WCIIBITaHUE), YCIIEX U Heyava.
22 (He3aBI/IcI/IMIJ)Ie};/ICHI;ITaHI/U}I’.21 Cepus bubamorexa LOK
. https://m.edsoo.ru/2e1{2368
HE3aBUCUMBIX HCIBITAHUN J10
MEpPBOTO ycrexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas pabora c bubmuorexa [IOK
HCIIOJIb30BAHUEM DIIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
25 CrydaiiHas BeIM4YMHA bubmmorexa LIOK
https://m.edsoo.ru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubmuorexa [IOK
Jwnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7ff39
27 CymMa 1 npousBeicHHE bubmuoteka [JOK




CHy‘IﬂﬁHHX BCJIIMYHH

CyMMa U ripou3BeieHHE

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

28 1
CIIyYalHBIX BEJIMYNH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeeacHuii, B TOM
29 ‘-II/II)CJIC II‘)eo;eT IE‘ISCKOG Hu 1 bubmmorexa LOK
p https://m.edsoo.ru/91e08061
OMHOMHUAIILHOE
IIpumepsnl pactipeneeHUN, B TOM
30 ‘-II/II)CJIG femlxl)eT IE‘I?CKOG H 1 bubmmorexa LOK
P https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 | Bu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
33 Wrorosas koHTposibHasE paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 06o0IIEHNE U | bubnunorexa LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[ToBTOpenue, 06001ICHNE,
CUCTEMAaTH3aLIMs 3HAHUH.
. bubnuorexa [JOK
1 City4aiiHble ONBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/430d330a
ciy4vaifHbIx coObrtuil. Cepun
HE3aBHCUMBIX HCIILITAHUN
[ToBTOpenue, 06001ICHNE,
CUCTEMAaTH3aLIMs 3HAHUH.
. bubnuorexa [JOK
2 CiryuyaliHble ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/a573a292
ciy4aifHbIx coObrTuii. Cepun
HE3aBHUCUMBIX UCIIBITAHUN
[ToBTOpenue, o6odIIEHNE,
CHCTEMaTH3alMs 3HAHUH.
. bubnuotexa [JOK
3 CiryuyaliHple ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciy4aifHbIx coObrTuil. Cepun
HE3aBUCUMBIX MCIBITAHUN
[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHUH.
. bubnuotexa [JOK
4 CiryualiHble ONBITBHI U BEPOSATHOCTH 1
. . https://m.edso00.ru/32bc29bf
ciy4aifHbIX coObITHil. Cepun
HE3aBUCUMBIX MCIIBITAHUN
[Ipumeps! TpuMeEHEHNs
bu6mmoreka [IOK
5 MaTEMATUUECKOTI'0 OKUIaHUS 1

(cTpaxoBaHue, J0TEpEs)

https://m.edsoo.ru/ea27084d




MatemaTtuueckoe OXHNJaHHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJIMYUH https://m.edsoo.ru/0adefe9e
MaremaTuyeckoe OKuJIaHue
bubmuoreka [JOK
7 FeOMETPUYECKOr0 U
N https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUN
Marematuueckoe 0>XKuIaHNe
bubmuoreka [JOK
8 FEOMETPUUECKOT0 U
. https://m.edsoo.ru/17b0e769
OMHOMHAIBHOTO pacIpeae/ICHUM
9 Jucnepcus u ctanaapTHoOE bubnuoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bcc67{76
10 Jlucrniepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOr0 U bubnuorexa [JOK
OMHOMMAJIBHOTO pacrpeieieHus https://m.edsoo.ru/4b5a495¢e
[IpakTuueckas pabora c
bu6mmoreka [JOK
12 WCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aK0H OOJIBIITNX YUCE. bubmuorexa [JOK
Br160pouHBIif METOT UCCIIeIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHBIif METOT UCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[TpakTrueckas padoTta ¢
bubmuorexa [JOK
15 HCITOJIb30BAaHNEM 3JIEKTPOHHBIX
https://m.edsoo.ru/6¢cl1d11a6
Ta0IHIL
bubnmoreka [JOK
16 Hrorosast koHTpOIBHAS paboTa i
https://m.edsoo.ru/7e379f8f
17 [Tprmepsl HEMPEPBIBHBIX bubnuorexa [IOK

CIIyYalHBIX BEIMYUH. OyHKIMS

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




IUIOTHOCTHU PacIpeieeHusl.
PaBHOMEpHOE paciipeseneHue u ero
CBOMCTBA

[Tprmepsl HEPEePHIBHBIX
CIIy4allHBIX BEIMYUH. OYyHKIMS

bu6mmoreka [IOK

18 IJIOTHOCTHU PacipeacicHus.
https://m.edsoo.ru/blc2712e
PaBHOMepHOE pacnpeiesieHue u ero
CBOMCTBA
3anaqu, MPUBOIAIINE K
19 HOPMAJIbHOMY PacHpe/Ie/ICHHUIO. bubnunoreka [JOK
@yHKIHUS INIOTHOCTU U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMAaJILHOTO pacIipeiesieHUs
[TpakTrueckas padoTa ¢
20 MCIIOJIb30BAHUEM 3JIEKTPOHHBIX bubmmorexa LOK
P https://m.edsoo.ru/1f1f9ad9
TabIuUIL
[ToBTOpenue, o6obIIeHNE 1
. bubnuotexa [JOK
21 CHUCTEeMaTU3alus 3HaHH.
https://m.edsoo.ru/72953f4c
OnucatenbHas CTaTUCTHUKA
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [JOK
22 CHUCTeMaTU3alus 3HaHH.
https://m.edsoo.ru/b699ad0c
OnucarenbHasi CTaTUCTUKA
[ToBTOpeHnue, 0600IIeHNE U
” cucTteMaTtu3arus 3HaHui. OTBITHI C bubnmnoreka [JOK
PaBHOBO3MOHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMartusanus 3HaHui. OTbITHI C bubnmnoreka [JOK

PAaBHOBO3MOXHBIMU
OJIEMCHTApPHBIMU COOBITHSIMU

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




25

[ToBTOpEHME, 0000IICHUE U
cHUCTeMaTU3alus 3HaHU.
Brruncinenue BepossTHOCTEN
COOBITHIA ¢ IPUMEHEHUEM (POPMYIT U
rpaduuecKux METOI0B
(xoopauHaTHAs NpsAMas, AepeBo,
nuarpamma Jusepa)

bu6mmoreka [IOK
https://m.edso0.ru/272910f5

26

27

28

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3alus 3HaHH.
Brruncnenue BepossTHOCTEM
cOOBITHIA ¢ TpUMEHEeHUEM GopMyIT U
rpaduuecKux METOI0B
(koopauHaTHas MpsAMas, AepeBo,
nuarpamma Ditnepa)

[ToBTOpenue, o6obIIeHNE 1
CUCTeMaTH3aIlHs 3HAaHHH.
Brruncnenue BepostHocTeH
COOBITHI ¢ IpUMeHeHHneM GopMyI1 U
rpau4ecKux METOJI0B
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTel
cOOBITHI ¢ TpUMEHEHUEM OopMyIT U
rpaduyecKux METO/10B
(koopauHaTHas mpsMas, 1epeBo,
auarpamma Jusepa)

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

bu6mmoreka [IOK
https://m.edsoo.ru/5964{277

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

29

[ToBTOpeHue, 0600IIeHNE U

bubmuoreka [JOK




cUcTeMaTH3aIHs 3HaHUH.
CryvaiiHble BETUYUHBI U
pacrnpenenenus

[ToBTOpEHME, 0000IICHUE U

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

30 CHCTEMAaTH3alLMsl 3HAaHUH. | bubmuorexa [JOK
CityqaiiHble BETMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeaesieHus
IToBTOpEHME, 0000IICHUE U

31 CHUCTEeMaTHU3alrs 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXHIaHUE https://m.edsoo.ru/acal298c
CIIy4yallHO! BEJIUYHHBI
[ToBTOpenue, 0600IICHNE U

1 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmoreka [IOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4allHOH! BEIUYMHBI

bu6mmoreka [IOK

33 HToroBast KOHTpoONbHAs paboTa 1 hitps://m.cdsoo.rw/0fd6d597

34 [ToBTOpenue, o6o0ImIEeHNE U | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJTACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON MPOIrPaMMBbl CpeHero o0mero 00pasoBaHus
pe3yJabTara
6 Teopust BeposTHOCTEN U CTaTUCTUKA
6.1 YuraTh U CTPOUTH TAOIHULBI U IUATPAMMBbI
OnepupoBarh TMOHATHAMHU: CpelHee apudmeTnyeckoe, MeauaHa,
6.2 HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YHMCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
6.3 CIIy4yallHOTO  OMbITA; HAXOAUTh  BEPOATHOCTH B  OMbBITaX C
PaBHOBO3MOYKHBIMHU CITyYalHBIMH COOBITUSMH, HaXOIUTh U CPAaBHUBATbH
BEPOSTHOCTH COOBITUIN B M3yUEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX
Haxomute u ¢dopMmynupoBaTrh cOOBITHS: INepeceueHue U OObeAMHEHHE
64 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThbCA  JUarpamMmamu  Odiepa u  QOpMYJOM  CIOXKEHHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBbIE
6.5 COOBITHSI; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MpaBUIa YMHOKEHUS, C
MIOMOLIBIO JEPEBA CIy4ailHOTO OIIbITA
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPU PELISHUH 33134
OnepupoBarh MOHATHIMU: UCIIBITAHNE, HE3ABUCUMbIE UCTIBITAHUS, CEPHS
6.7 UCTBITAaHUH, yCIIeX U HEeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CepHH
' HE3aBHCHUMBIX MCIIBITAHUM 10 MEPBOrO ycrexa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuu ucnbITaHuil bepHyu
6.8 OnepupoBaTb TOHATUSAMU: ClOydyailHas BEJIMYMHA, paclpeieiieHue

BEPOSITHOCTEH, AMarpaMma pacrpeesieHus




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero o01ero odpasoBaHusi
pe3yjabrara
5 Teopus BEepOsSTHOCTEHN U CTATUCTUKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYEHMM CIIy4yallHOM BETWYHMHBI 1O
' pacIpeeseHUI0 WIH C TOMOILBIO JUarpaMm
OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXHJIAHHS, TMPUBOJIUTH
- MpUMEpPBl  TOr0, KaKk MPUMEHSETCS MaTeMaTH4eCKOe O0KHJIaHHE
' CIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHE IO
JAHHOMY pacIpe/iesICHUI0
5.3 Nwmets npeacTaBiieHne o0 3aK0HE OOJBIINX YHUCET
5.4 Nmets npeacraBieHue 0 HOpMalIbHOM paclpeaesIeHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Kon
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBneHue JaHHBIX C MoMolplo Tabmun u  avarpamm.  Cpenhee
6.1 apudmernueckoe, MeauaHa, HawOOJIbIIeE W HAMMCHbBIEGE 3HAYCHUS, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
Ciyuvaiinple SKCIIEpUMEHTHI (OIBITBI) M CIy4aiHble COOBITHS. OJeMEHTapHbIe
coObITHs (MCXOJbI). BeposTHOCTH CIydalHOTrO COOBITHSA. bBiHM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. City4aliHble OINBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTH  COOBITHH B ONBITaX €  PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepauuu HajJ COOBITUSMM: TiepeceyeHHue, OObeIMHEHHE, MPOTHBOIOIOKHBIE
. coObITud. narpammsl Ditnepa. @opmyna ca0xkeHUs: BEpOSATHOCTEN
64 VYcnoBHas BEpOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydallHOro
' skcnepumenTa. @opmyna nonHoi BeposiTHOCTH. HezaBucumMble coObITHS
6.5 KombOunaropuoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucno
. coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa
bunapHblli cimyuyaliHBli ONBIT (MCHBITaHME), yclex M Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepust HE3aBUCUMBIX MCHOBITAaHMW 110 TepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHuN bepHymm
67 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacipeesieHusl.

[Ipumeps! pacnpesiesieHnit, B TOM YHCIIe T€OMETPHUYECKOe U OMHOMUAIbHOE




11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Teopust BEpOATHOCTEHN U CTATUCTUKA

YuciioBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaTE€MaTUYeCKOe OKHMJIaHUE,
JIACTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NTpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMs, B TOM YHCIE B 337a4ax M3 IOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXXHJIaHue OWHAPHOM Ciy4ailHOW BeMMYMHBL. MaTeMaTH4YecKoe 0XXHIAHHE CYMMBbI
CIy4yalHbIX BEJIMYMH. MaTremMaTu4ecKkoe OKHUJAHUE U JAUCIEPCUS T€OMETPUUYECKOTO

1 OMHOMHUAJIBHOTO pacIpeaesIeHIH

5.2

3akoH OOJBIIMX YUCENl M €ro posib B HaykKe, Mpupoae U olriectBe. BriOOpouHbIi

METOJI UCCIIEJOBAaHU I

5.3

[IpuMeprpl  HenpepbIBHBIX — Cly4alHbIX BenuuuH. [loHATHE O IIOTHOCTH
pacnpezneneHus. 3aJa4y, IpUBOIALINE K HOpMAJIILHOMY pacnpezenenuto. [lonsatue o

HOPMAaJIbHOM pacrpeieICHun




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTaTaM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeHero o0mero
o0pa3zoBaHusi

Bnanenne MeTomamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a71ay;
yMeHue (GOopMyJIMpOBaTh U OINEPUPOBAaTh MOHATHAMM: OINpEAEICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKM; MPUMEHATHh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTUYeCKON MHIyKLUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXkACHUS MPU PELICHUU 3a]1a4, OLEHUBATh
JOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaThH
HOHATUSIMH: MHOXECTBO, ITOJMHOKECTBO, OIE€pallMy HajJ MHOXECTBaMH,
YMEHHE MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SBJICHUH M NPU PELICHUM 331ay, B TOM YUCIE M3
JpyTUX Yy4eOHBIX NPEAMETOB; YMEHHE OIEepHpOBaTh HOHATUSAMM: Ipad,
CBSI3HBIN Tpad, JAepeBo, NUKI, Tpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTh WU
ONMMCHIBAaTh Tpadbl pa3IMYHBIMU CIOCO0AMHU; HCMOIb30BaTh TIpadbl Npu
pelIeHnu 3a1a4

YMeHue onepupoBaTh IMOHATUSAMHU: HATypajdbHOE YHUCIO, LEJNOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYJI0, PalMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCEI;
YMEHHE HCIIOJIb30BaTh MPHU3HAKH JEIUMOCTH, HAMMEHBIIMHA OOIIUi
JenuTeNs W HauMeHblllee ofliee KparHoe, ainroputM EBkimpa npu
pEIIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH NO3ULMOHHBIMM CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJHATh BHIYMCICHUE 3HAUEHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTenmeHsMU M Jorapupmamu, npeoOpa3oBaHUS IPOOHO-
paloOHaJIbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpoBaTh  MOHATUSMU:
MOCIe0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEUHO yObIBarollass TIeOMeTpHUecKas IMpOorpeccus;
yYMEHHE 3a/aBaTh IOCIEIOBATENBHOCTH, B TOM UHUCIE C TIOMOIIbIO
PEKYPpPEHTHBIX (HOpMyJ; YMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMILICKCHOE
YHUCJI0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCH  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpauyeckas); yMeETb
IPOU3BOIUTh apu(pMeTHUYEeCKHe JeHCTBHS C KOMIUIEKCHBIMH YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN;, OIEepUpPOBaAThH
NOHATUSIMHU:  MaTpuma 2x2  u  3%X3,  onpenenureslb  MaTpUIIbL,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTebHbIC, CTENECHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OLIEPUPOBATH INOHATUIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M  HEPABEHCTB, pPAaBHOCHUJIIBHOCTH YpPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pEIIaThb YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; NIPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CHCTEMBI
JUIA PEUICHUsT MaTeMaTHUYeCKUX 3afad M 3aJad M3 PasiIMyuHbIX objacteit
HayKH U pealbHOW KU3HU

YMeHue onepupoBarb MOHATHAMM: (QyHKOMS, 4YETHOCTh (YHKIIHH,
HEPUOJIMYHOCTh (PYHKLUHM, OrPAaHMYEHHOCTh (YHKIHMH, MOHOTOHHOCTh
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOoOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBasi U BTOpas MPOU3BOJAHAS (YHKIHH, F€OMETPUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTETpajl, YMEHHME HaXOJIUThb AaCUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOM3BEIEHNUS, YACTHOTO U KOMIIO3UIUU
(GyHKUIMH, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduKy (pyHKLIUHU; yMEHHUE
HaXOJUTh MPOU3BOJHBIC JIEMEHTApHBIX (YHKIMH; YMEHUE HCIOJIb30BaTh
IOPOM3BOJIHYIO JJIsl HCCIeNOoBaHMA (DYHKUUIM, HAXOAUTh HaWOOJIbLINE U
HauMEHbIINE 3HAa4eHMs] (YHKUUN; CTPOUTHh TIpaduKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[pPUMEHSTh
MIPOM3BOJHYIO NIl HaXOXKJEHUS HAWIY4YIlero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJUTh
IUIOIAAN U 00BbEMBI (UIYp C MOMOILBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOTr0 MOJICIMPOBAaHUs C MOMOIIbI0  JuddepeHIInalbHbIX
YpaBHEHUHU

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIHMH, oOpaTHas QyHKIMS,
KOMIO3UIMS (QYHKIMH, JIUHeWHas GQYHKIUSA, KBajapaTHuHas (QyHKIUS,
paunoHanbHass (QYHKUHMSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIMHU, MOKa3aTeslbHAs H
jgorapupmuueckas (YHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(byHKUMH, BBIIOIHATH MpeoOpazoBaHust rpaduKoB (PyHKIMIA, UCIIONB30BaTh
rpaduKy Ui U3y4YEHHs MPOLECCOB U 3aBUCUMOCTEH, IIPU pEIIEHUH 3anay
U3 JIpYTuX y4YeOHBIX NPEIMETOBU 3aJad U3 peajJbHOM XU3HH; BBIPaKaTh
dopMyIaMu 3aBUCHMOCTH MEXIY BEJIMYHMHAMM; HCIIOJIb30BaTh CBOWCTBA U
rpadpukn QyHKUMH U pelleHus ypaBHEHMH, HEPaBEHCTB M 3ajlad C
napamMeTpamMi; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXXECTBa
pELIEHNUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM YMCIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha JIBUXKEHHE, paboOTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJOTH, 3a/la4yil U3 00JacTU yMHpaBIEHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHIO 3a/layd, HCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3YJbTAaTOB; YMEHHE MOJIEIUPOBAThH
peajibHble CHUTyallud Ha S3bIKE MaTEMaTHKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U MX CUCTEMBI I10 YCIOBHIO 33Jaul, UCCIEN0BaTh
MOCTPOCHHBIE ~ MOJIEIM  C  HWCIOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSMU: CpelHEE apU(PMETHUECKOe, MEAHUaHa,
HauOoJbllIee U HaUMEHbIIEe 3HAUECHMsS, pa3Max, JUCIEpPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO HabOpa; YMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaLMIO, MIPEJICTAaBICHHYIO B Ta0iMllax, Ha Juarpammax, rpaukax,
OTpaXKaroOIly}0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUM; NPEACTaBIATh
UHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAdarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM YHUCIIE C IPUMEHEHHEM TIpaduuyecKux
METO/0B U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OrnepupoBarb IMOHATHUSAMM: CIy4YalHbIM OIBIT W  CIy4alHOE
cOoOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIHONb30BaHUEM TpapUUeCKUX METOJO0B; MPUMEHSTH
GbopMyIbl CIOXKEHHSI M YMHOXEHHSI BEpOSTHOCTEH, (opmyny mMmomaHON
BEpOATHOCTH, Gopmyny bepHymim, komMOuHATOpHBIE (QaKThl U (HOPMYIIHI;
OIICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHI; YMEHHME ONEPHPOBATH
MOHATUSMH:  CIOy4YailHas BEJIWMYWHA, PpACHPEACIICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHJAHUE, IUCIEPCHs W CTAHIAPTHOE OTKJIOHEHUE
CIyyallHOM  BENWYUHBI, (QYHKIUU  pPACTPENCNICHUs] W  IUJIOTHOCTH
PAaBHOMEPHOTO, MOKA3aTEJIbHOI0 U HOPMAJIBHOTO PACUpENCICHUN; YMEHUE
KCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN Ui PELIEHUs 3a7ad;
3HAKOMCTBO C TIOHATHSMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCJICIOBAHM;, YMEHUE IPUBOUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yucel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPUPOBATH
MOHATUSIMUA:  COYETaHWE, IMEePEeCTaHOBKA, YHCJIO COYETAaHUW, YHUCIIO
MepecTaHoBOK; OWHOM HbIOTOHA; yMeHHWE TPUMEHSATh KOMOWHATOPHBIC
GakThl W pacCyXKIEHUsS ISl PEIICHHsS 3ajJad; OIICHHUBATh BEPOSATHOCTH
pealbHBIX  COOBITHIA, COCTaBJIATH ~ BEPOSITHOCTHYKHD  MOJEIb U
MHTEPIPETUPOBATH MTOJTYUYEHHBIA pe3yJIbTaT

YMeHne omnepupoBaTh ~ NOHATUSMH:  TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUYMHA YTia, IUIOCKUH yToJj, ABYTPaHHBII
YroJ, TPEXIPAaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, NapajuIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD IPSMBIX M IUIOCKOCTEH, YTOJ MEXAY MPSIMBIMU, YIOJ
MEXy NpAMOM M IUIOCKOCTBIO, YIOJ MEXKIY MIJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKHU JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HPSIMBIMH, PACCTOSHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIHOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
(bakTbl U TeOpeMbl IJIAHUMETPUHU; YMEHUE OLICHUBATH pa3Mepbl OOBEKTOB
OKPYXAaIOIIero MHpa; CTPOUTh MaTeMaTUYeCKHE MOJIEIH C IOMOIIbIO
r€OMETPUYECKUX TOHSITUM M BEJIMYMH, peEIlaTh CBSI3aHHBIE C HUMH
MPaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL GUTYpbl, 00BEM (UTYpHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mapajuienenunesa, mnpusMma, Oupamuaa, ¢Gurypa u IOBEPXHOCTh
BpallleHus, LUIUHAP, KOHYyC, map, cdepa, Iwiomanb cdepsl, IUIOMIAAb
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHyCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3Mbl, HIMHAPA,
KOHyca, Illapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyca W LMIUHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, MWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHUe
MHOTOTPaHHHMKA, M300pa)kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTHU
BpalIEHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHITh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
dbopMyIMpoBaTh ONpeAeNeHUs] n3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOICTBaX M TMpHU3HAKaX TeOMETpUYEeCKUuX (Uryp, 0OOCHOBBIBATHUIIN
OmnpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp 1o
pa3IMyYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHHUTEIbHBIE
MIOCTPOCHHUS
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YMeHue omnepupoBaTh IOHATHSAMM:  JIBJKEHME B  IPOCTPAHCTBE,
NapajuleJbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe M0A00Us, TNOJOOHBIE (UIYpBI; YMEHHUE
pacrio3HaBaTh paBHbIE W TOMOO0HBIE (UTYpPHI, B TOM YHCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS TpU
pelIeHUH 3ajlay; HaXOJUTh T'€OMETPHUYECKHE BEJIMYMHBI ([UIMHA, YTOI,
I0Iaab, 00BEM) IPU PELICHUHN 33J1a4 U3 APYTUX yu4eOHBIX IPEAMETOB U U3
peanbHOM KU3HM; YMEHHE BBIYMCISATH T'€OMETPUYECKHE BEIMUMHBI (JIIHHA,
yroi, Imjouajas, 00bEM, IUIOMIAb MOBEPXHOCTH), UCHOJb3Ysl H3yUYEHHBIC
GopMyIBI ¥ METOIBI, B TOM YHCIIE: IUIOMIAJh IMOBEPXHOCTH MUPAMUJIEI,
OpU3Mbl, KOHyCa, LMIUHApa, Iulomans cdepsl; 00bEM  KyoOa,
NPSMOYTOJBHOTO TapaJIeNieNuIea, MHPAMAIBI, TPU3MBI, [IHHIPA,
KOHYcCa, I1apa; yMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX GUTYDP

12

YMeHue omnepupoBaTh MOHATHUSMHU: TMPSMOYTOJbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3ioXeHHe BeKTopa Mo 0asucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEICHUE, YIrOoJd MEeXAy
BEKTOPAMHM; YMEHHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 ¥ 33/1a4 IPYTUX YICOHBIX TPEIMETOB

13

YMeHue BeIOMpaTh MOAXOMSAIINN METO JIJIS PEIICHHs 3aJ1aui; TOHUMaHue




3HAYMMOCTH MATEMATHKH B HW3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMaTUYECKON HAYKH



INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OecKOHEYHBIE IEPUOANYECKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JIeHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypajIbHON CTENEHU
14 Crenens ¢ uensiM nokaszareneMm. CTeneHb C palMOHAIbHBIM MOKa3aTeneM. CBOMCTBa
' CTEIEeH
L5 CuHyCc, KOCMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecATUYIHBIC U HATYpPAIbHBIC JOTApH(PMBI
JeiictButenpuble uyncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 = TlpubnuxéHHbIe BBIYHCICHUS, MTPaBUJIa OKPYTJICHUS, MPUKUIKA U OlEHKa pe3ysbTara
BBIYMCIICHU I
1.8  IIpeobpazoBanue BhIpaxeHUN
1.9  KommiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1  llensle  1poOHO-pallMOHANIEHBIE YPAaBHEHUS
2.2 | VppauuoHanbHblEe YpaBHEHUS
2.3 = TpuroHomerpuueckue ypaBHEHHUS
2.4 | Tloka3zatenbHbI€ U JOrapu(MUYECKUE YPABHEHHS
2.5 [lenwpie u poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 = HppaunoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbHble U JorapuMUUECKUE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEeHCTBA
2.9 = Cucrtemsl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEeHNH. OnpeaennuTens MaTpULbI
3 OyHKUUHU U TpapUKU
31 OyHkus, crnocoObl 3amanus (ysHkmuu. [padux dyHkummn. Bzammuo oOpaTHBIE
' bynakun. YétHeie u HeuéTHBIE QyHKimu. [leproanueckue GpyHKInN
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuumu. Hymm  dyHKmm.
3.2  IIpomMexXyTKM  3HAKOTOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIUH.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u HauMeHblliee 3Ha4yeHne (pyHKIuu




Ha IIPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM nokaszareneMm. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u Jorapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkiuid. CBoHcTBa (YYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEI0BATEILHOCTEH
3.8 = Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia cI0KHBIX TPOILEHTOB
4 Hauana matemaTudeckoro aHanusa
4.1  IlpousBognas Gpynkuuu. [IpousBoHbIe 2IeMEHTapHBIX QYHKINN
[IpumeHeHre mNPOM3BOAHON K HWCCIEAOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemyMmbl. HaxoxxaeHue HaumOONbIIEr0 M HAUMEHbBINEro 3HadeHHs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOruKa
5.1 MHOXecTBO, orepanuy Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 llpsAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpalllECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa u Hadasia MaTematudeckoro ananusa. 10-11 kmacc. Anmumos 1A,
Komsarun F0.M., TkaueBa M.B. u 1p. AkunonepHoe o61iecTBo «M3narenbcTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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