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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «BeposATHOCTP M CTaTHUCTHKA»
6azoBoro ypoBHs ansi oOywarommuxcs 10 —11 kmaccoB pa3zpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOIO  OOpa30BaTENIbHOIO CTAHAApTa CPEIHEro
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpamMmbl OOeclieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMIIETEHIMSIMH, COCTABJISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHA U HEIPEPHIBHOTO
00pa3zoBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM MmiKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS y OO0ydYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi U3yUYEHUS CIIyYalWHBIX COOBITHM, BETUYHH U
npoiieccoB. [lpu m3yueHum Kypca oOOramarTCsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTUYECKUX METOJOB TO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHUE 3HAHUMW, MMOJTYyYEHHBIX MPU
M3Yy4YEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aMMOCBA34X MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTHKA» CPEIHEH IIKOJhI HAa 0a30BOM YpPOBHE BBIJICIICHBI
CJIEIyIONTME OCHOBHBIE cojepKaTenbHbie JUHUU: «CiydailHbie COOBITHS W
BEPOSTHOCTY, «ClydailHbie BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyo d4YacTp Kypca 3aHHUMAaeT U3YyUYEHUE TE€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacIpeiesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAIOTAMH
— MOKAa3aTeJIbHBIM U HOPMAJIBHBIM PaCIpPEICIICHUAMMU.

Copnepxanne nmHuM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM [j1s1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYailHbIX BEJIMYMH, a TAaK)Ke 3Ta JMHUS HEO0OXOJMMa Kak
0a3a s W3yueHHUs 3aKoHa OOJBIIMX Yucel — (yHIaMEHTAJIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE H OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



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

Tembl, CBSiI3aHHbIE C  HENPEPBIBHBIMU  CIyYalHBIMH  BEJIWYHMHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJFHUKOB HA OMUCAHUM M W3YYEHUHM CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEphIBHBIX (QYHKIMIA. OCHOBHOE BHUMAHUE YJENSIETCA
MOKa3aTeIbHOMY W HOPMAJIbHOMY pacIlpeleseHUsIM, IPU ITOM MPEeAroaaraeTcs
O3HAKOMHTENIFHOE M3yueHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(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 YYEBHOTI'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 (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4acToThl U
BEPOATHOCTH  cOoObITUM.  CriyyailiHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSAMU.  BepodTHOCTM  COOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

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

Komb6unaropnoe npaBuio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
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  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKHA  CIy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs WU CTAaHJApTHOE OTKIOHEHHE. [Ipumepsl npuMEeHEeHHs
MaTeMaTHYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJa4ax U3 NOBCECIHEBHOW >KHU3HU.
Marematnyeckoe OxugaHue OWHAPHOW CIydyallHOW BeNMWYWHBI. MaTeMaTtndeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEEICHHM.

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

[IpuMepbl HENpEpBIBHBIX CiydaWHbIX BenuuuH. [loHATME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PacCIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

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 JIPYyTHX HayKaxX, TEXHOJOTUsX, chepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusuyeckoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
o0NacTh OKpYyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATAaroB €&
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIbHOCTD
WHUBUyJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O0OBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, CAMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

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

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
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
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

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 CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3jMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIHIO, TIPEJICTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0becnevusarom

copMUpO8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



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€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON 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 popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNaTh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamueHnvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUs 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCcKOon 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



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 TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MNOHATHSAMH:  cpefHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIyYalHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSITHOCTA COOBITUA B M3YYECHHBIX CIIy4YailHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATHCSL AUAarpaMMaMu Jisepa u GopMysioN CII0KEHHUS BEpOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIAa YMHOXKEHHS, C MOMOIIbIO JepeBa
CJIIy4allHOTO OMbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  MOHATUSIMH:  ClIy4yailHass  BEJIIMYMHA,  paClpeeTICHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYUHBI IO
pacnpenesIeHUI0 I C IIOMOIIBIO TUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OXKHUJAAHUS; PUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MAaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIpPEICIICHUIO.

WNmeThb npeacTaBieHue 0 3aKOHE OOJIbIINUX YHCEIL.

HNmeTh npencTaBiieHUE 0 HOPMAILHOM PacIpeIeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nu(poBLIe
Ne o/ P Kontpoabnbie IlpakTHueckue (mpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [IpencraBieHue JaHHBIX U ONKCATEIbHAS 4 bubmuorexa [JOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyualiHble ONBITHI U CIIy4aiiHbIE COOBITHS,
2 ONBITEI C PABHOBO3MOKHBIMU 3 1 bubmnorexa LIOK
P hitps://m.eds0o.ru/c0b7bO0f1
AJIEMEHTapPHBIMU UCXOIAMH
3 Orneparuy HaJy COOBITHUSIMU, CIIOKEHUE 3 bu6mmoreka [JOK
BEpPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa ¢o 1\2/1[ ia MIOJIHOU 6 bubnnorexa LIOK
y » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
5 4
DJIeMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmmorera [OK
p a https://m.edsoo.ru/e0b7b0f1
7 CryuaiiHble BEIUYNHEI U pACIIPEAEICHUS 6 bubmmnorexa LIOK
y pactipel https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 06006 7 5 2
ODMICHHE H CHCTEMATH3AIA SHAHIH https://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 MareMatuueckoe 0KHUJIaHue CITy4YailiHOU 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbec5dcel
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJITMYUHBI https://m.edsoo.ru/5fbeSdcl
bubmuorexa [JOK
3 0 3 1
3aKom bobmX HHCen https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHbIE Ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripeneneHus) https://m.edsoo.ru/5fbeSdel
bu6mmoreka [IOK
5 H 2 1
OPMAILHOC pacTpeACIeHiA https://m.edsoo.ru/5fbeSdcl
6 IToBTOpenue, 00o0IEHNE U 19 ) bubmmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypcsl
| [IpencraBienue JaHHBIX C | Bu6mumoteka LJOK
ITOMOIIIbIO TAOJIUII U JUATPAMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe,
MearaHa, HauOoJIbIee U
2 HauMEHbIIIEE 3HAYEHHUS, pazMax 1 bubmorexa HOK
> PASMAX, https://m.edsoo.ru/dd00738d
JTUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIpIIee U
bu6mmoreka IIOK
3 HaWMEHbIIIEE 3HAUCHH S, pa3Max, 1
https://m.eds00.ru/98645t6¢
JUCTIEPCHS], CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe,
MeauaHa, HanOoJIpIIee U
bu6mmoreka IIOK
4 HauMEHbBIIIee 3HAYCHUS, pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JTUCTIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CityyaliHble SKCIIEpUMEHTBI
. bubmuorexa [JOK
5 (OMBITHI) U CITy4aiiHbIE COOBITHUS. 1
https://m.edsoo0.ru/347¢1b78
DnemMeHTapHble COOBITUS (MCXObI)
. bubnuoreka [{OK
6 BeposiTHOCTB cityualiHOTO COOBITHSI. 1 1

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




BeposiTHOCTH COOBITHI B OTBITaX C
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH

BeposiTHOCTB citydaliHOTO COOBITHSI.

bubnunoreka LIOK

7
[IpakTrueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSIMHU:

g nepeceueHmne, 00beTUHEHNE Bu6mumoteka [JOK
COOBITHH, TIPOTHUBOITOJIOKHBIC https://m.edsoo.ru/221c¢622b
coOpITua. JlnarpamMmmsl Ditnepa
Omneparuu HaJ COOBITHAMU:

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

10 dopMyna CI0XXEHHUST BEPOSITHOCTEH bubmorexa HOK

Py P https://m.edsoo.ru/3057365d
VYcioBHas BEpOSATHOCTb.
11 YMHOkKEHUE BeposATHOCTEN. JlepeBo bubnmorexa OK
N P F AP https://m.edso0.ru/9a408d25
CIIy4allHOTO KCIIEpUMEHTA
VYcioBHas BEpOSATHOCTb.
12 YMHOKEeHUE BeposATHOCTEN. JlepeBo bubmmorexa LHOK
. P F AP https://m.edsoo.ru/ble76d3a
CITy4altHOTO DKCIIEPUMEHTA
VYcnoBHast BEpOSITHOCTD.
13 YMHO)kKeHue BeposiTHOCTEN. [epeBo bubnuorexa [IOK
N P F AP https://m.edsoo.ru/47fb6b1 1
CITy4aifHOTO DKCIIEPUMEHTA
14 dopmyJia MOJTHON BEPOATHOCTH bubmorexa LHOK
Py P https://m.edsoo.ru/1594 1bec
. bubnmnorexa [JOK
15 ®opmyIia MOJTHON BEPOATHOCTH 1

https://m.edsoo.ru/a9ec13c8




16 dopmyiia MOJTHON BEPOATHOCTH. bubnmnoreka HOK
HesaBucumebie coObITHS https://m.edsoo.ru/e3ddSac9
bubnmnoreka HOK
17 Kourporeras pabora https://m.edso:)l.ru/29dc6cb9
18 Komb6unaropHoe npaBuio bubmmoreka [JOK
YMHOXEHUS https://m.eds00.1ru/2270cf70
Bu6mumotexa [JOK
19 Hepecranosku 1 daxTopuan https://m.edsoclfru/d58ce6d1
. bubnnorexa [JOK
20 Hiero coteranit https://m.edso:)_.lru/7904dfb0
)1 Tpeyronbuuk Ilackana. @opmyia Bbu6moteka [JOK
6unoma Herotona https://m.edsoo.ru/fa47998f
bunapHsbIii ClIy4alHBIN OIBIT
UCIIBITaHUE), YCIIEX U HeyJaya.
22 (}Ie3aBHCHML)1;};40nblTaHHZ.II Cepus bubmorexa LIOK
. https://m.edsoo.ru/2e1f2368
HE3aBUCUMBIX HCIBITAHUN J10
MEpPBOTo ycrnexa
3 Cepus HE3aBUCUMBIX UCTIBITAHUM bubmuorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUMN.
24 [IpakTuueckas padbora c bubmuoreka [IOK
HACTIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHIL
. bubnmnoreka [JOK
25 Caysaitiias Bennia https://m.edSO(]fru/639be9aa
26 Pacnipenenenuie BeposiTHOCTEH. bubmuorexa [IOK
Jwnarpamma pacnpeneseHus https://m.edso00.ru/6dc7ff39
27 CyMMa U nipou3BeieHHE bubnmnorexa [JOK




CHy‘IﬂﬁHHX BCJIIMYHH

CyMMa U ripou3BeieHHE

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

28 1
CIIyYalHBIX BEJIMYMH https://m.edsoo.ru/c2757cc3
ITpuMepsl pactpeeacHuii, B TOM
29 ‘-II/II)CJIC II‘)eo;eT Plzq:cxoe Hu 1 bubmmorexa LOK
P https://m.edso0.ru/9108061
OMHOMHUAIILHOE
IIpumeprl pactipeneneHU, B TOM
30 qlfcne II‘)COI\I/I)CT I/II)‘IECKOG Hu 1 bubmmorexa LOK
p https://m.edsoo.ru/5afff05f
OMHOMHUAIIEHOE
3l [ToBTOpEeHME, 0000IIEHNE 1 1 bubnunoreka LIOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE 1 1 Bu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
33 HToroBast KOHTpOJIBbHAs paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 06o0IIEHNE U | bubnunorexa LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[ToBTOpenue, 06001ICHNE,
CHCTEeMAaTHU3alus 3HAaHUM.
. bubnuorexa [JOK
1 City4aiiHble ONBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/430d330a
ciy4vaifHbIx coObrtuil. Cepun
HE3aBHUCHMBIX MCITBITAHUN
[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aIus 3HAHUMN.
. bubnuorexa [JOK
2 City4aiiHble ONBITHI U BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
ciy4aifHbIx coObrTuil. Cepun
HE3aBHCHMBIX MCITBITAHUN
[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3aIUs 3HAHUMN.
. bubnuotexa [JOK
3 CiryuyaliHple ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/07a5¢861
ciy4aifHbIx coObrTuil. Cepun
HE3aBHCUMBIX HCIIBITAHUN
[ToBTOpenue, o6odIIEHKE,
CHCTEMAaTH3aI1s 3HAHUMN.
. bubnuorexa [JOK
4 CiryyaliHple ONBITHI U BEPOSATHOCTH 1
. . https://m.edsoo.ru/32bc29bf
ciy4aifHbIX coObITHil. Cepun
HE3aBHCUMBIX HCIILITAHUI
[Ipumeps! TpuMeEHEHNs
bu6mmoreka [IOK
5 MaTeMaTHIEeCKOTO OKUIaHUS 1

(cTpaxoBaHue, T0TEpES)

https://m.edsoo.ru/ea27084d




MatemaTtuueckoe OXHNJaHHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MaremaTuyeckoe OKuJIaHue
7 FeOMETPUYECKOr0 U bubmmorexa [IOK
P . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUN
Marematuueckoe 0>XKuIaHNe
8 reOMEeTPHUYECKOro U bubmorexa HOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeae/ICHUN
9 Jucnepcus u ctanaapTHoOE bubnuoreka [IOK
OTKJIOHEHHE https://m.edsoo.ru/bec67{76
10 Jlucrniepcust U CTaHIapTHOE bubnnoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jucniepcuu reOMETPUYECKOr0 U bubnuorexa [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas pabora c
bubmuorexa [JOK
12 HCITOJIb30BAaHNUEM JJIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aKoH OOJIBIITUX YUCEN. bubmuorexa [JOK
Br160pouHBIif METOT UCCIIeIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKoH OOJIBIIMX YHUCel. bubnnoreka [JOK
Br160pouHBIii METOT UCCIIEIOBaHMIA https://m.edsoo.ru/cf23b369
[IpakTuueckas pabora c
bu6mmoreka [JOK
15 MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/6cl1d11a6
Ta0IHIL
bubmuorexa [JOK
16 Hrorosast koHTpOIBHAS paboTa
P p https://m.edsoo.ru/7e379f8f
17 [Tprmepsl HEMPEPBIBHBIX bubnuorexa [IOK

CIIyYalHBIX BEIUYUH. 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/b1c2712¢
PaBHOMepHOE pacnpeiesieHue u ero
CBONCTBA
3anaqu, MPUBOIAIINE K
19 HOPMAJIbHOMY PacHpe/Ie/ICHHUIO. bubnunoreka [JOK
@yHKIHUS INIOTHOCTU U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJILHOTO pacIipeiesieHUs
[TpakTrueckas padoTa ¢
bu6mmoreka [IOK
20 UCIIOJIb30BaHUEM JIEKTPOHHBIX
https://m.edsoo.ru/1f1f9ad9
TadJIUIL
[ToBTOpeHnue, 0600IICHNE U
. bubnuotexa [JOK
21 CHUCTeMaTU3alus 3HaHH.
https://m.edsoo0.ru/72953f4c
OnucarenbHas CTaTUCTHUKA
[ToBTOpenue, o6obIIeHNE 1
. bubmuorexa [JOK
22 CHUCTeMaTU3alus 3HaHH.
https://m.edsoo.ru/b699ad0c
OrnucarenbHas CTaTUCTUKA
[ToBTOpenue, 06001IeHUE U
3 crucremMaTu3anus 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbactd
AJIEMEHTAPHBIMHA COOBITUSIMHU
[ToBTOpeHnue, 0600IIeHNE U
24 cucreMartusanus 3HaHui. OTbITHI C bubnmnoreka [JOK

PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMHA COOBITUSIMHU

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.eds00.ru/272910f5

26

27

28

[ToBTOpeHnue, 0600IICHNE U
CcHUCTeMaTU3alus 3HaHU.
Brruncnenue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEeHUEM (HOopMyIT U
rpaduuecKux METO/I0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IICHNE U
CUCTEeMAaTH3aIHs 3HAaHUH.
Brruncnenue BepostHocTel
coOBITHI ¢ IpUMEHEeHHneM GopMyIT U
rpau4ecKux METOJI0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTel
cOOBITHI ¢ TpUMEHEHHEM (opMyIT U
rpaduyecKux METO/I0B
(xoopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

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

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

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

29

[ToBTOpeHnue, 06001mEeHNE U

bu6nmoreka [JOK




cUcTeMaTH3aIHs 3HaHUH.
CryvaiiHble BETUYUHBI U
pacrnpenenenus

[ToBTOpEHME, 0000IICHUE U

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

30 CHCTEMAaTH3alLMsl 3HAaHUH. | bubmuorexa [JOK
CiyyaliHble BEJIMYUHBI U https://m.edsoo.ru/1cc2df8f
pacrpeaesieHus
[ToBTOpEeHME, 0000IICHUE U

31 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmoreka [IOK
Maremarnueckoe oXUIaHUE https://m.edsoo.ru/acal298c
CIy4allHOM BEJIUYHHBI
[ToBTOpenue, 0600IICHNE U

1 CHUCTEeMaTHU3alus 3HaHU. 1 bu6mmoreka [IOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4yallHO! BEJIUYHHBI

bu6mmoreka [IOK

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

14 [ToBTOpenue, o6o0ImIEeHNE U | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TCOPI/IH BCPOHTHOCTGIZ U CTaTUCTHUKA
YuraTh U CTPOUTH Ta6J'II/II_[bI " JuarpaMmbl

OnepupoBaTh MNOHATHSAMH: CpelHEEe apudmeTnyeckoe, MeAHaHa,
HauOosipllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacCHBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
CIIy4alHOTO  ONBITA;  HAaXOAUTh  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOXKHBIMHU CITyYallHBIMH COOBITUSMH, HaXOJUTh U CPaBHUBAThH

BEPOSTHOCTH COOBITUIN B M3yUEHHBIX CIIy4allHbIX SKCIIEPUMEHTAX

6.4

6.5

6.6

6.7

Haxomute u ¢dopMmynupoBaTrh cOOBITHS: INepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpaMmMamMu  OWnepa U QOpMYJIOH  CIIOKEHHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a1a4

OHepI/IpOBaTB MOHATHUAMU:  YCJIOBHAss BCPOATHOCTb, HEC3aBUCUMBIC
CO6BITI/I${; HaxXOoJUuTh BCPOATHOCTH C IMOMOLIBIO IIpaBHJIa YMHOXCHUA, C
IIOMOIIBIO ACPEBA cnyqaﬁHoro OIIBITa

HpI/IMCH}ITB KOM6I/IHE[T0pHOC MMpaBUJIO YMHOXKCHUS ITPU PCHICHUHA 3aJiayq
OHGpHpOBaTB IMOHATHUAMU: UCIIBITAHNEC, HC3aBUCHUMBIC UCIIBITAHUA, CEPUL
I/ICHLITaHI/II‘;I, YCIICX U HEyAa4dad; HaXOAUTb BECPOATHOCTU COOBITHI B cepuun
HE3aBHCHMBIX HCIIBITAHHI A0 MmEpBOro ycriexa, HAXOAWUTb BECPOATHOCTHU

coOBITHI B cepum ucnibiTaHui bepHymu

6.8

OnepupoBaTb TOHATUSAMU: ClOydyailHas BEJIMYMHA, paclpeieiieHue

BEPOSITHOCTEH, AMarpaMma pacrpeesieHus

11 KIIACC



Kon

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yjabrara
5 Teopust BEpOATHOCTEHN M CTATUCTHUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAUYEHHM CIIlydyallHOM BEIWYHMHBI 1O
' pacIpeiesIeHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTUYECKOIO OXHAAHUS, HPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe  OXKHJIaHHE
. CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXHJIAHHE I10
JAHHOMY pacIpeiesICHUI0
53 Nmets npencTaBineHne o 3aK0HE OOJIBIIUX YHACET
5.4 HNmeTtp nipeacraBiieHuE 0 HOPMAIBHOM pacipeacieHur




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 Teopus BeposTHOCTEN U CTAaTUCTHKA
[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
coObITHSIMA.  BeposTHOCTHM  COOBITHI B ONBITaX C  PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepauuu HajJ COOBITUSMM: TiepeceyeHHue, OObeIMHEHHE, MPOTHBOIOIOKHBIE
. coObITud. Jlnarpammsl Ditnepa. @opmyina ca0xKeHUs BEpOSATHOCTEN
6.4 VYcnoBHas BEpOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydallHOro
' skcnepumenTa. dopmyia nosHoN BepossTHOCTH. HesaBucuMble cOOBITUS
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 ucnbiTanus. CepHsi HE3aBUCUMBIX HCHBITAaHWKW 10 TnepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHuN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacipeesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIe T€OMETPHUYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposATHOCTEN U CTATUCTHKA
5.1 UucnoBble XapaKTEPUCTUKU CIYyYAHBIX BEJIMYMH: MATEMaTHYECKOE OXKHUJIaHHE,




JIACTIEPCUSL U CTAaHJIAPTHOE OTKJIOHEHUE. [Iprumepsl NPpUMEHEHUsT MAaTEMATHYECKOTO
OXKMJIaHMs, B TOM YHCIE B 337a4ax U3 ITOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHue OWHAPHOW CIIy4aliHON BeNMMYWHBL. MaTeMaTHdecKoe OXKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKoe OKUIAHUE U JUCIIEPCUs T€OMETPUYECKOro

¥ OMHOMHUAJIBHOTO pacIpeeIeHHH

5.2

53

3akoH OOJBIIMX YMCEN M €ro pojb B HayKe, mpupoae U olriectBe. BoiOopouHsbiit

METO I/ICCJ'ICIIOBaHI/Iﬁ

[Ipumepsl  HENpPEepBIBHBIX ~ CIy4alHbIX BedW4YuH. [loHSATHE O IJIOTHOCTH
pacnpenenenus. 3a1aun, NPUBOAALIME K HOpMaIbHOMY pacupenenenuro. [lonstue o

HOpMAJIbHOM pacIpCacICHUU




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011Iero
o0pa3oBaHus

Brnanenne MeTromamMu J0Ka3aTesNbCTB, aIrOPUTMAMU pELICHUs 3a7ady;
yMeHue (GOopMyJIMpOBaTh U OINEPUPOBaTh TMOHATHSAMM: OINpE/EICHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0OKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSATh MX; YMEHHE (OpPMYIHPOBATH
o0paTHOE€ M NPOTHBOIOJIONKHOE YTBEP)KJIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMAaTUYeCKON  MHIyKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHHUS MPU PELICHUU 3a]ad, OLEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  pPACCY)KIEHUH; yMEHHE  OIEepUpOBaThH
HOHATUSMHM: MHOXECTBO, IMOJAMHOXXECTBO, ONEpalMd HaJ MHOXECTBaMU;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peabHbIX MPOLIECCOB M SABJICHUN M NPHU PELISHUU 3a/ady, B TOM YHUCIIE U3
JIpyTUX Yy4eOHBIX NPEAMETOB; YMEHHE OIEepHpOBATh MHOHATHUAMM: Ipad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha IIIOCKOCTH; YMEHHE 3aJaBaTh WU
ONMMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAaMU; MCMOIb30BaTh Ipadbl Npu
pelIeHnu 3a1au

YMeHue onepupoBaTh MNOHATUSMHU: HATYPAJIBHOE YHCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM IOKA3aTeNIeM, CTENEHb C JCHCTBUTEIbHBIM ITOKA3aTeleM,
jgorapudM 4YHUCIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOTO 4YHUCIA,
OCTaTOK [0 MOJYJI0, PalMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LIETbIX, PALlHOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE HCIIOJb30BaTh MPHU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIIUi
JenuTeNns W HauMeHblllee oflee KpaTHoe, ainroputM EBkimmpa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHbIMH INO3ULMOHHBIMH CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYCHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M Jorapupmamu, npeoOpa3oBaHus JpPOOHO-
palliOHaJIbHBIX  BBIP@KEHUN;  yMEHHE  ONEpUpOBaTb  MOHATUSIMHU:
IOCJIEI0BATEIBHOCTh, apU(pMeTHYecKass Mporpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarollasi TIeOMeTpHUYecKas IpOrpeccus;
yMEHHE 3a/aBaTh IOCJIEIOBATENBHOCTH, B TOM UHUCIE C IOMOLIbIO
PEKYPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUPOBATh MOHATUAMHU: KOMILICKCHOE
YHUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YHMCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO  4YHcia,  (opMa  3amucHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpUUYEeCcKass U  anreOpauyeckas); yMeETb
IPOM3BOIUTh apu(pMETHUYECKHE JEeHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEIN;, OIEepUpPOBaAThH
NOHATUSAMU:  MaTtpuma 2x2  u  3%3,  onpenenuresib  MaTpUIIbl,
FEOMETPUYECKUI CMBICIT OTIPEAETUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHEHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TMOMOILBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb yPAaBHEHMs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CHCTEMBbI
JUIsL pellieHrs MaTeMaTHMYecKMX 3ajad M 3ajad U3 pa3iMuHbIX oOjacTel
HayKH U PEaIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMsS, 4YETHOCTh (YHKIHUH,
HEPUOJMYHOCTh (DYHKIMH, OrpaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GyHKIMM Ha MPOMEXYTKE, HENpepbhiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMHM, TIepBas W BTOpas MPOU3BOAHAS (YHKIWH, F€OMETPUYECKUN H
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THEepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; yMEHHME HaXOJIUThb AaCUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIIUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKLIUHU; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMN; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JJIsl HUCCIeloBaHMsA (DYyHKIUI, HaXOAUTh HauWOOJIbIINE U
HauMEHbIINE 3HAa4eHMUs] (QYHKUUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MPOU3BOJIHYIO NIl HAXOXKJIEHUS HAWIy4dIlero peueHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJIUTh
IUIOINAAN U 00BEMBI (UIYp C MOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJICIIMPOBAaHUs C MOMOIIBI0 Au(depeHInanbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUAMU: rpa@uK QyHKIMH, oOpaTHas (QyHKIHS,
KOMIO3UIMSA (QYHKIMHA, JHUHeWHas QYHKIOUSA, KBajapaTHuHas (QyHKIUS,
pauvoHanmbHas (YHKLHMSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIMHU, IOKa3aTeslbHas U
jgorapupmuueckass (YHKIHUU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKIUH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIIHMA, UCIIOIB30BaTh
rpaduKu Ui U3y4YEHUs MPOLECCOB U 3aBUCUMOCTEH, IIPU pEIIEeHUM 3a7ad
U3 JIpyr'ux y4eOHBIX NPEIMETOBU 3aJad U3 peajbHON XHU3HH; BbIpaKaTbh
(GopMynaMu 3aBUCHMOCTH MEX[IY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (QyHKUUM A8 pelieHus ypaBHEHHMH, HEpaBEHCTB U 3a1ad C
napamMeTpamu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pELIEHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTth TEKCTOBBIE 33/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU yMHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHIO 3a/layd, HCCJIENIOBAaTh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTATOB; YMEHHE MOJCIUPOBAThH
peajibHble CHUTyallMd Ha S3bIKE MaTEMaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 3aJauH, UCCIEN0BaTh
NOCTPOCHHbIE ~ MOJIEIM  C  HWCHOJB30BAHMEM  ammapara  aireOpsl,
MHTEPIIPETUPOBATH ITOTYUEHHbBIN pe3yIbTaT

YMeHne omepupoBaTh MOHATUSMHU: CpelHee apudmMeTHdeckoe, MeaHuaHa,
HauOoJblllee U HaUMEHblIee 3HAUEHUs, pa3Max, JUCIEepPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOrO Habopa; YMEHUE W3BJEKaTh, WHTEPIPETUPOBATH
UHPOPMALIKIO, TPEACTABICHHYIO B TaOMUIaX, Ha AWarpammax, rpadukax,
OTPaKaIOIIyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBICHUMN; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIBIO TAaONMIl M  JAMarpamMM; HCCIEl0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIe0BaTb COBMECTHBIE
HaOJII0IEHUS C TOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHOU perpeccun

YMeHue onepupoBaTh IOHATUSAMM: CIy4YalHBIA OINBIT M CIy4allHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOIb30BaHUEM TpapUUeCKUX METOIO0B; MPUMEHSIThH
bopMyINbl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH, (HOpMyIy MOJHOM
BEpOATHOCTH, Gopmyny bepHymiu, komMOuHATOpHBIE (QaKThl ¥ (HOPMYIIH;
OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATUSMU:  CIy4YaillHasi BEJIWMYMHA, PpACIPENCIICHUE  BEPOSITHOCTEH,
MaTeMaTUYECKOEe OKHMJIAHUE, JUCIEPCHS W CTaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BeNWYWHBI, (QYHKIUM  PACTIPENCTICHUS U  TUIOTHOCTH
PAaBHOMEPHOTO, MOKA3aTEJIbHOI0 U HOPMAJIBHOTO PACHpPEACICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUN Ui PELICHUs 3aad;
3HAKOMCTBO C TIOHSTHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCJICIOBAHMIA;, YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yucel B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEPHUPOBATH
MOHATUSIMUA: COYETaHWE, IMEePEeCTaHOBKA, YHCJIO COYETAaHUM, YHUCIIO
MepecTaHoBOK; OWHOM HpBIOTOHA; yMeHHWE TPUMEHSATh KOMOWHATOPHBIC
bakThl M pacCyXIEHHUS IS PEIICHHs 3aJad; OICHUBATH BEPOSTHOCTU
pealbHBIX  COOBITHIA; COCTaBJATH ~ BEPOSITHOCTHYKO  MOJEIb U
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pPE3yIbTaT

YMeHue onepupoBaTh  MOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA YyIia, IUIOCKUI yroJ, IBYTpPAHHbBIN
YroJl, TPEXTPAaHHBIA yTOJ, CKPEIIUBAIOLIMECS MPSAMBIE, NapauIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD MPSMBIX M IUIOCKOCTEH, YIOJ MEXAY MPSIMBIMU, YIOJ
MEXy NPAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHUE OLICHHBATh pa3Mepbl OOBHEKTOB
OKPYXAaIoIIeT0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHEe MOJENH C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEJIUYMH, peElIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbl, 00BEM (UTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mNapajulefnenunen, npusMma, Oupamuna, ¢Gurypa M IOBEPXHOCTh
BpallleHusl, LUIUHAP, KOHYC, map, cdepa, miomans cdepsl, MIOMAIL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHycCa, LWIMHApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  Mapajijiesienuieaa, MNUpaMuabl, PU3MBbl, LHIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca W ILMJIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MMUIMHApPA, KOHYyca; YMEHHE CTPOUTh CEYeHHUe
MHOTOTpaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH
BpalleHUs, UX CEUEHHUs, B TOM YUCIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMynupoBaTh ONpeAencHus u3ydaembiX (UTYp, BBIIBUTaTh THMIIOTE3BI O
CBOMCTBaX M TpPU3HAKaX TIeOMETpUYeCKUuX (Uryp, 0OOCHOBBIBATHUIIN
onpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccupukauuo ¢uryp 1o
pPa3IUYHBIM [PU3HAKaM, BBIIIOJHATh HEOOXOAUMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS
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YMeHue  onepupoBaThb NOHATHSAMM:  JBWKEHME B  IPOCTPAHCTBE,
napajuleJIbHBI MEePEeHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, TNOJOOHBIE (UIYpBI; YMEHHUE
pacrio3HaBaTh paBHBIE W MMONOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOIIECHUS MpPU
pelIeHUH 3ajlay; HaXOJUTh T'€OMETPUUYECKHE BEIMYUHBI ([UIMHA, YTOI,
I0IaAb, 00BEM) IPU PELICHUH 3aJ1a4 U3 APYTUX yU4eOHBIX IPEAMETOB U U3
peasbHOMN JKU3HM; YMEHUE BBIYMCIATH T€OMETPUYECKHE BEIHMUMHBI (JIHHA,
yroj, IMjouiags, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJB3Ys H3y4YEHHBIE
GopMyIBI ¥ METOIBI, B TOM YHCIE: TUIOMIAIbh MMOBEPXHOCTH MUPAMUJIEBI,
NpU3MBl, KOHyCa, [HJIMHIpa, IUlomanas cdeppl; 00BEM  KyOa,
NPSMOYTOJBHOTO TapaJUIeNienuIea, MHPAMAIBl, TPU3MBI, [WIHHIPA,
KOHYcCa, I1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue ornepupoBaTh MOHATHUSMHU: TMPSMOYTOJbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MpOM3BEICHNE BEKTOpa Ha 4YHCIO, pa3ioXeHHe BeKTopa Mo 0asucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YOl MEeXAy
BEKTOPAMHU; YMEHUE UCTOIb30BaTh BEKTOPHbBIN U KOOPAMHATHBIM METOA JUIs
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YICOHBIX TPEIMETOB

13

YMeHne BbIOUpaTh MOAXOSAIINN METOA IJIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HQUMMOCTH MATEMATHUKH B HW3YYEHUU NPUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMAaTUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH



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

IIpoBepsieMblii 3JIeMeHT copepKAHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 Panmonaneupie  uncna.  OOBIKHOBEHHBIE W JICCATUYHBIE JPOOH, TPOIICHTHI,
OecKOHEYHBIE IEPUOANYECKHUE TPOOH
13 ApudMeTHdecKknii KOpeHb HATypalnbHOW cTeneHu. [[eHcTBUS ¢ apupMeTHICCKHMH
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Cremnenb ¢ nenbiM nokaszareneMm. CTeneHb C paluoHalbHBIM MokazaTeneM. CBoiicTBa
' CTEIEeH
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 | Jlorapudm yncna. JlecATUYIHBIC U HATYpAIbHBIC JOTapH(PMBI
JeiictButenpuble uyncia. Apudmernyeckue onepanuu ¢ IeHCTBUTEIBHBIME YHCIAMHU.
1.7 = TlpubnuxéHHbIC BBIYMCICHUS, MTPaBUJIa OKPYTJICHUS, IPUKUIKA U OIEHKa pe3ylbTara
BBIYMCIICHU I
1.8  IIpeobpazoBanue BhIpaxKeHUN
1.9  KommiiekcHble uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [{enbie 1 IPOOHO-pAIMOHANBHBIE YPAaBHEHHS
2.2 VppauuoHanbHble YpaBHEHUS
2.3 TpuroHomerpudeckue ypaBHEHHUS
2.4  Tloka3zaTenbHble U JorapupMuuecKrue ypaBHEHUS
2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6  HppanunoHanabHbIe HEPABEHCTBA
2.7 = lloka3zaTenbHble U JorapudmMuyecKkrie HepaBeHCTBA
2.8 | TpuroHoMeTrpuieckrue HepaBEHCTBA
2.9 = CucrteMbl 1 COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11  Marpuna cuctemsl JUHEHHBIX ypaBHEeHNH. OnpeaennuTens MaTPULbI
3 OyHKUUHU U TpapUKU
31 OyHkus, crnocoObl 3amanus (ysHkmuu. [padux dyHkummn. Bzammuo oOpaTHBIE
' ¢bynakun. YétHeie u HeuéTHbIe QyHkimu. [leproanueckue GyHKIIUU
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuumu. Hymm  dyHKmm.
3.2  ITIpomMexxXyTKuM  3HAKOTMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DPYHKITHH.

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 1-0il CTENeHN
34  Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMnToThl rpadukoB GyHkiuid. CBoHcTBa (YYHKIHH, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBarTeibHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmerndeckas u reomerpuueckas nporpeccuu. opmyra cI0KHBIX TPOILEHTOB
4 Hauana matemaTudeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHre mNPOM3BOAHON K HWCCIEAOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAUMEHbBINEro 3HadeHWs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTUKA
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 | IlpsiMbIE U IUIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOrorpaHHuKH
7.4 = Tena u NOBEpXHOCTU BpPAILECHUS
7.5 = KoopauHAaThl ¥ BEKTOPBI




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

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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