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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENILHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpamMmbl OOecrieYMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HETMPEPHIBHOTO
00pa3oBaHMsl, LETOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M ITO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 YpOBHS SIBISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUSA y OOYyYarolIUXCS
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOI0 MHCTPYMEHTA Ui MU3yUeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHum kKypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX MUCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS TIOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI0 MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHUE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTP M CTaTUCTUKA» CpPEeAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyailHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxxHyto 4acTb Kypca 3aHUMaeT H3yYEHUE TIEOMETPUYECKOro U
OMHOMUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEIMPEpPhIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxanne nuHuM «CroydallHble COOBITHSI W BEPOSITHOCTUY»  CITY>KUT
OCHOBOM 1111 ()OPMHUPOBAHUS MPEACTABICHUI O PaCHpPEEICHUN BEPOSITHOCTEN
MEXy 3HAUCHHUSAMU CIy4YalHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoauma Kak
0a3a s W3ydeHUs 3aKoHa OOJBIIMX uuceld — (YyHIAMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dbopmamzaruio. CaMm 3aK0H OONBIIMX YHCEN MPEaaracTcsi B 03HAKOMUTEIHHOU
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIHMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C TOMOIIBI0 HEMPEPBhIBHBIX (QyHKIHA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeCHUsM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4€OHBIX YaCOB.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJsblliee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECeUeHUE, 00BbEIUHEHUE, TIPOTUBOIOIO0KHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcil0BHas BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepuMmenTa. dopmyia nonHoi BeposiTHOcTU. HezaBucumblie cOOBITHSL.

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

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCHUMBIX HCIBITaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

CnyuvaitHas  BenuuumHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXMJAHUE, IUCHEPCUs U CTaHJapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHHs, B TOM YHUCJE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyaliHOW BenWuyuHBI. MaTemMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremMaTH4eckoe OXUAaHuE |
JUCTIEPCHUsl TEOMETPUYECKOTO U OUHOMHAIIBHOTO pacpe/IeIeHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100pouHbIif METO/ MCCIIEAOBAHUM.

IIpuMepbl HENpEepbIBHBIX Cily4yalHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3aqadn, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyXJIeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ INMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEHW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJTHON U COIMUATLHOMN
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJICICTBUM IS OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTHS M 3HAYUMOCTH Uil DPA3BUTHs MWBUIN3AINN;, OBJIAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCcKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U MPeoOpPa3OBBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, CAWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiCTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpPEUYUE, MPOOIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIIOJICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

e BBIBISTH JACPUIUTH HHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BONPOCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyInpoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYyIIeCTBA  KOMaHJHOM U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHHsS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca U
pe3yibTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOoOBbITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYaHOrO OMbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX ~ COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAaHHOMY  COOBITHIO;
MOJI30BATLCSL AUAarpaMmaMu Jisepa u GopMyIsioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

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

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABHUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO YCIE€Xa; HAXOAUTh BEPOATHOCTU COOBITUN B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  paclpeesieHue
BEPOSITHOCTEN, TMarpaMMa pacIipeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JharpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUAAHUS, HPUBOJAUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MAaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHUCEIL.

HNmeTh npencTaBieHne 0 HOPMaIbHOM PacIpeIeICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne /o P Kontpoabubie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| IIpencraBnenue JaHHBIX U ONKCATEIIbHAS 4 bu6mmoreka [IOK
CTaTHUCTHUKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm C aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmnorexa LIOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapHBIMU UCXOIAMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa do AI/[[ ia IIOJTHOU 6 bubnuorexa LIOK
i » DOPMY 5 hitps:/m.eds00.ru/c0b7bOf1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoreka [IOK
4
> DIEMEHTBI KOMOHHATOPHKH hitps://m.eds00.ru/e0b7bOf 1
6 CepuH ociie J0BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CryuyaliHble BEIIMYUHEI U pACIIPEAEICHUS 6 bubnmnorexa [IOK
i pactipea https://m.edsoo.ru/e0b7b0f1
bubmuorexa [JOK
8 06006 7 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatruueckoe 0KHUJIaHue CITydYalHON 4 bubnmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 0 3 1
3axon Gonpumx amcen https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMAILHOC paACTPEACTCHIA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IIEHNE U 19 ) bubmmorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne n/mt Tema ypoka KonTpoJbHble tpponsle
Bcero o0pa3oBaTte/ibHbIE
padoThI pecypenI

! [IpencraBieHue TaHHBIX C TOMOIIIBIO | bubnunoreka LIOK
TaOIMI] ¥ TUarpamMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTnueckoe, MeIuaHa,

) HanOOJIbIIIee U HAMMEHBIIICE 3HAYCHHUS, | bubnuoreka [{OK
pa3sMmax, nucnepcus, CTaHaapTHOe https://m.edsoo.ru/dd00738d
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa,

3 HanOOoJIbIIIee U HAMMEHBIIICE 3HAUYCHHUS, | bubnuoreka [{OK
pa3sMmax, gucrnepcus, CTaHgapTHOE https://m.edsoo.ru/98645t6¢c
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTnyeckoe, MeIuaHa,

4 HauOoJIbIIIee U HAUMEHBIIIee 3HAUCHUS, | bubnuorexa [{OK
pa3sMmax, gucrnepcus, CTaHgapTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U

5 CIIy4aifHbIe COOBITUS. DIeMEHTapPHbBIE 1 bubmorexa HOK

https://m.edsoo.ru/347c1b78

coOBITHSI (MCXOIbI)
BeposiTHOCTB city4aifHOTO COOBITHSI.

6 BeposiTHOCTH cOOBITHH B ONBITaX € | bu6muoreka [JOK

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU

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




BeposTHOCTB City4aitHOTO COOBITHSI.

bu6nmmoreka [IOK

! [IpakTuyeckas pabora https://m.edsoo.ru/5e8fa%4a
Onepauuu Haj COOBITUSAMU:
g nepeceyeHue, 00beAMHEHHE COOBITHIA, bubnmoreka [JOK
MIPOTHBOIIOJIOKHBIE COOBITHSI. https://m.edsoo.ru/221c622b
Huarpammsbl Ditnepa
Onepanuu Haj COOBITUSMU:
9 nepeceyeHue, 00beAMHEHHE COOBITHIA, bubmmoreka [JOK
MIPOTHBOIIOJIOKHBIE COOBITHSI. https://m.edsoo.ru/cc10cle2
Huarpammsl Ditniepa
10 dopmyina CII0KEHUSI BEpOSITHOCTEN bubmorexa [IOK
https://m.edsoo.ru/3057365d
VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE
11 BeposiTHOCTEN. [lepeBo cirydaitHOro bubmorexa [IOK
https://m.edsoo.ru/9a408d25
3KCHEPUMEHTA
VYcnoBHas BEpOSITHOCTh. Y MHOKEHUE
12 BEpOATHOCTEN. JlepeBo CiiydyaiiHOro bubmorexa HOK
https://m.edsoo.ru/ble76d3a
SKCHEPUMEHTA
VYcnoBHast BEpOSTHOCTh. Y MHOKEHUE
13 BEpOATHOCTEN. JlepeBo CiiydaiiHOro bubmmorexa [TOK
https://m.edsoo.ru/47tb6b11
HKCIIEPUMEHTA
14 ®dopmya NOJIHON BEPOATHOCTH bubmmorexa LIOK
https://m.edsoo.ru/15941bec
15 dopMmyna NoJHON BEPOATHOCTH bubmmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmysa MOJIHONW BEPOATHOCTH. bubmuorexa [IOK
HesaBucumpie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KonTponsHas padora bubmuoreka [JOK




https://m.edsoo.ru/29dc6cb9

18 KoM6uHaTopHOE IPaBUIIO YMHOKEHUS bubamorexa LOK
https://m.edso0.ru/2270cf70
bubnmoreka [JOK

19 lepecraronii 1 paxTopHan https://m.edsofru/d58066d1

. bubnmoreka [JOK
20 Huexo coerariit https://m.edsofru/7904dfb0
21 Tpeyronsauk [Tackans. @opmyia bunoma Bbu6mmoteka LJOK
HrroTona https://m.edsoo.ru/fa47998f
buHapHBIN Cly4alHBINM OIBIT
» Festmmomass rtmcmena, Coprs Bubmcnera 10K
. https://m.edsoo.ru/2e1{2368
HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO
ycnexa
7 Cepus HE3aBUCUMBIX HCTIBITAHUN bubnnorexa [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX HUCTIBITAHUM.
24 [TpakTrdeckast paboTa ¢ UCMOIb30BaHUEM bubmmorexa [TOK
>MEKTPOHHBIX TAGHAII https://m.edsoo.ru/f4al5al4
. bubmuorexa [JOK
2 Crysaitnas peaanna https://m.edsofru/639be9aa
26 Pacnpenenenue BepOATHOCTEN. bubmmnoreka HOK
Jwnarpamma pacnpenenesus https://m.edsoo.ru/6dc7f39
7 CyMmMa 1 IpOU3BECHHUE CITyYalHbIX bubnuotexa [JOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
)3 CyMMa U pou3BeIeHUE CIydalHbIX bubnmnoreka [JOK
BEIIMYNH https://m.edsoo.ru/c2757cc3
29 [Ipumepsl pacrpeeneHuii, B TOM YUCIIe bubnmnorexa [JOK




TCOMETPHUICCKOE U OMHOMUAJIBHOE

https://m.edsoo.ru/91e08061

30 [Ipumepsl pacnpenieneHnii, B TOM 4uciie | bu6muoteka [JOK
F€OMETPUUYECKOE U OMHOMHAIBHOE https://m.edsoo.ru/SafffOSf
31 [ToBTOpenue, o6o0IIEeHNE U | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEHME, 0000IICHUE U | bubnmnoreka HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/e01a3dc4
33 HroroBast KoHTpoIbHAs paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/a985ae79
34 [ToBTOpEHHE, 0000IICHUE 1 | bubnunoreka LIOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka KonTpoJibHbIe
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcnl
[ToBTOpeHnue, 06001ICHNE,
cucremarusauus 3HaHui. Ciryyaiinble
. bubnuorexa [IOK
1 OIBITHI U BEPOSITHOCTU CIyYalHBIX 1
. https://m.edsoo.ru/430d330a
coObIThii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
cucremarusauus 3HaHui. CiryyaiiHbie
. bubnuorexa [IOK
2 OIBITHI U BEPOSITHOCTU CIyYalHbBIX 1
. https://m.edsoo.ru/a573a292
coObIThii. Cepun HE3aBUCUMBIX
HWCTIBITAHU I
[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui. CiyyaiiHbie
3 OTBITHI U BEPOSITHOCTU CIyYalHBIX 1 bubmorexa HOK
. p i https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU I
[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui. CiyyaiiHbie
4 ONBITHl U BEPOSITHOCTU CIYYAMHBIX 1 brbmorexa [OK
B i https://m.edsoo.ru/32bc29bf
coObITHii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
5 IIpuMepsl MPUMEHEHHSI MATEMATHYECKOTO 1 bu6muoreka [JOK
OXXHJIaHU (CTpaxOBaHUE, JIOTEPEs]) https://m.edsoo.ru/ea27084d
6 MaremaTnueckoe 0KHJAaHuE CYMMBbI 1 bubnuotexa [JOK




CJ'Iy‘IﬂfIHBIX BCIIMYHH

MareMaTH4ecKoe OXKHIaHue

https://m.edsoo.ru/Oadefe9e

7 FEOMETPUUECKOT0 M OMHOMHAILHOTO bubmmorexa LIOK
P . https://m.edsoo.ru/20de2fc2
pacnpezeneHuit
Marematuueckoe 0>XKHIaHNe
8 TEOMETPHYECKOTO M OMHOMHAIILHOTO bubmmorexa [IOK
p . https://m.edsoo.ru/17b0e769
pacnpenesneHui
9 Jucnepcus U cTaHJapTHOE OTKJIOHEHHE bubmorexa [IOK
P Hap https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE OTKIIOHEHUE bubmorexa [IOK
P Hap https://m.edsoo.ru/bf78aad6
1 Hucniepcuu TeOMEeTpUYECKOTO U bubmmoreka [JOK
OMHOMUAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
2 [TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM bubnnorexa [JOK
AJIEKTPOHHBIX TAOJIUII https://m.edsoo.ru/a53cd884
13 3akoH OonpIIMX yucesn. BeiOopouHblii bubmmnoreka HOK
METOJ UCCIIEOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH 60abIIUX yncesn. BeibopouHsbIit bubmuoreka [JOK
METO/I UCCIIETOBAHUI https://m.edsoo.ru/cf23b369
15 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM bubmuoreka [IOK
AJIIEKTPOHHBIX TAOJIHUIL https://m.edsoo.ru/6¢c1d11a6
bu6nunorexa LIOK
16 HToroBast KOHTpoNbHAs paboTa
p p https://m.edsoo.ru/7e379f8f
[IpuMepsl HeTPEPBIBHBIX CITyYalHBIX
17 Benn4nH. OyHKIUSA II0THOCTH bubmuorexa [IOK
pacnpenenenusi. PaBHomepHOe https://m.edso0o.ru/9f5b423d
pacnpenesieHle U ero CBOMCcTBa
18 IIpuMeps! HENPEpBIBHBIX CIIyYalHbIX bubmuoteka [IOK




BeMYUH. OyHKIMS UIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeeneHne U ero CBOKMCTBa

3amauu, TPUBOISIINE K HOPMAJILHOMY

https://m.edsoo.ru/b1c2712e

bu6nmoreka [IOK

19 acrpenenceHuo. OyHKIMS INIOTHOCTH U
p up yH https://m.edsoo.ru/97¢19f59
CBOICTBa HOPMAJILHOTO pacCHpeeIICHUS

20 [IpakTudeckas paboTa C HCIOIH30BAHHEM bubnunoreka LIOK
AJICKTPOHHBIX TaOJIUII https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHnue, 0600IICHNE U

21 cucreMaru3alus 3HaHui. OnucarenbHas bubmorexa HOK

' https://m.edsoo.ru/72953f4c

CTaTUCTUKA
IToBTOpEHME, 0000IICHUE 1

22 cucreMartu3alus 3HaHui. OnucarenbHas bubmorexa HOK

' https://m.edsoo.ru/b699ad0c

CTaTUCTUKA
IToBTOpEHME, 0000IICHUE 1

3 cucreMaTtu3anus 3HaHui. OTbITHI C bubnmnorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSIMH
[ToBTOpenue, 06001IeHUE U

24 cucreMaTtu3anus 3HaHui. OTbITHI C bubmuoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMU
[ToBTOpenue, o6obIIeHNE 1
cucreMaTtu3alus 3HaHui. Berunciaenue

75 BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHUEM bubmuoreka [JOK

dbopMy1 u rpadUIECKIX METOIOB
(koopauHaTHAs MpsMas, IepeBo,
nuarpamma Jusepa)

https://m.edsoo.ru/272910f5




[ToBTOpEHME, 0000IICHUE U
cucreMaTu3alus 3Hanni. Beraucnenne
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM

bu6nmoreka [IOK

26
dbopMyI u rpadUIECKIX METOIOB https://m.edsoo.ru/dc9ad6eca
(koopauHaTHas npsAMas, 1epeBo,
auarpamma Jusepa)
[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
7 BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM Bu6mmoteka [JOK
dbopMyIT U TpadUIECKIX METOIOB https://m.edso00.ru/5964{277
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditnepa)
[ToBTOpeHue, 0600IMICHNE U
crucTemMaTu3alus 3HaHui. Beruucnenue
)3 BEPOATHOCTEN COOBITHI ¢ IPUMEHEHUEM Bu6mmotreka [JOK
dbopMyn u rpaduIECcKIX METOIOB https://m.edsoo.ru/e71debed
(koopauHaTHAs MpsAMas, IepeBo,
quarpamma Oiliepa)
[ToBTOpenue, o6odIIeHNE 1
. . bubmuoreka [JOK
29 cucremarusanus 3HaHui. CiryyaiiHble
https://m.edsoo.ru/00b2efb3
BEJIMUMHBI U pacrpeaeeHus
[ToBTOpenue, o6obIIeHNE 1
. . bubnuorexa [{OK
30 cucremarusanus 3HaHui. CiryyaiiHble
https://m.edsoo.ru/1cc2df8f
BEJIMYMHBI M pactpeesiCHUs
[ToBTOpeHnue, 0600IIeHNE U
a1 CHUCTeMaTH3aIvs 3HaHHH. bubmuoreka [{OK
MaremaTtnueckoe 0)KMIaHUE CITy9allHON https://m.edsoo.ru/aeal298c
BEJTMYNHBI
32 [ToBTOpeHnue, 0600IIEeHNE U bubnmnorexa [JOK




CUCTEMATH3al1s 3HAHUM.
Marematnueckoe 0KMIaHNUE CIIy4alHON
BEJINYUHBI

33 HroroBast kKoHTpoIbHAs paboTa

[ToBTOpEeHME, 0000IICHUE 1

34
CUCTEMATH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

https://m.edsoo.ru/640a8ebf

bu6nmoreka [IOK
https://m.edsoo.ru/0fd6d597

bu6nmoreka [IOK
https://m.edsoo.ru/5006273¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UWTaTh U CTPOUTH TAOJIUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(i)MCTI/I‘leCKOS, MEAHMaHa,
HaI/I60JII)IHee, HAaUMCHBIICC 3HAYCHUC, pa3dMax MacCCHBa 4YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaifHOoe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIIy4alHOTO  OIBITA;  HAaxOIUThb  BEPOATHOCTM B  ONBITax C
PaBHOBO3MOKHBIMU CHy‘IaﬁHBIMI/I CO6I>ITI/I$IMI/I, HaxXoJuTh W CpPaBHUBATH

BEPOATHOCTU COOBITHII B HU3YUCHHBIX CJ'Iy‘l&fIHLIX OKCIICPUMCHTAX

6.4

6.5

6.6

6.7

6.8

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceueHre U OObeInHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpamMmMamMu  Diiinepa U QOpMyNIol  cloXeHHs

BEPOSTHOCTEN NMPH pelIeHUH 3a/1a4

OnepupoBaTb NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIE
COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumensITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATHAMM: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEpUU
HE3aBHCHUMBIX MCIIBITAHUM 10 NIEPBOrO YCIE€Xa, HaXOAUTh BEPOSTHOCTU
COOBITHI B cepuM UcTbITaHul bepHysn

OnepupoBarh TNOHATHUAMHU: ClydallHash BEIMYMHA, PaCIpPEICIICHUE

BEPOATHOCTEN, Uarpamma pacipeeeHus

11 KJIACC



Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI

NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
5 Teopus BEpOSTHOCTEHN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUM CIIYYalHOM BEJIMYMHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh TMOHSITHEM MAaTEMaTHYECKOTO OXHJIAHHS, MPUBOJIUTH
- IpUMepbl  TOrO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUJAaHue
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUJIAHUE IO
JTAHHOMY pacrpe/eICHUIO
53 Nwmets npeacTaBiieHne o 3aK0HE OOBIINX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMajabHOM pacrpeaeieHuu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C TMOMONIbIO Tabmmnm u  guarpamMm. CpenHee
6.1 apupMeTHyecKkoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEee 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YailHbIe COOBITHS. OJeMEHTapHbIE
coObITHs (Mcxobl). BepostHOCTh ciywaiiHOro coObITHs. bim3octs uyacToThl U
6.2 BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTM ~ COOBITUHL B ONBITaXx €  PaBHOBO3MOXKHBIMHU
3JI€MEHTapPHBIMUA COOBITUSIMH
6.3 Onepauuy Hajx COOBITUSIMU: TE€pecedyeHue, OO0bEIUHEHHE, IPOTHUBOINOIOKHBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUS] BEpOSITHOCTEH
6.4 YcnoBHass  BEPOSATHOCTb. YMHOMXKEHHE BEpOSATHOCTEH. JlepeBO  Ciayd4alHOro
. skcniepuMmenTa. dopmyna noyiHoH BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepectanoBku u ¢akropuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunaphblii cnyyaiiHeli ONBIT (WCIIBITAaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltadus. Cepusi HE3aBUCHUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. /[narpamMmma pacnpeneneHus.
' [Tpumeps! pactipesiesieHni, B TOM YHCIIe TeOMETpHYEecKOe U OMHOMHAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEIMYMH: MaT€MaTHYECKOE OXUAAHUE,




JUCTIepCUsl U CTaHAapTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHus: MaTeMaTHYeCcKOro
OXXHMJIaHMS, B TOM YHCIE B 3aJa4axX U3 IMOBCEJHEBHOM >XU3HU. MaTemaTuiyeckoe
OXHMJIaHWe OWHAPHOM CIIy4aiiHOW BENIMYMHBI. MaTeMaTHYECKOE OXKHUIIAHUE CYMMBI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eckoe OKUJAHUE U JUCIEPCUS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

5.2

5.3

3aKkoH OOJBIIMX YMCEN M €ro pojib B Hayke, Mpupojae u obiiecTBe. BbiOOpouHbIi
METOJ| UCCIIEIOBAHUN
[IpuMepsl  HeNpepsIBHBIX  CIIy4alHbIX BeIMYHMH. IloHsATME O IUIOTHOCTH

pacupeaciCHuA. 38.,[[21‘11/1, MMPpUBOAAIINEC K HOPMAJIbHOMY PACIPCACIICHUIO. Ilonsatue o

HOPMAaJIbHOM pacmpeieICHun




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, AIrOPUTMAMU pELICHUs 3a71ad;
yMeHue (GOopMyIMpOBaTh U ONEPUPOBAaTh MOHATHSAMM: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYyJINpOBaTh
oOpaTHOE€ M NPOTUBOIOJIONKHOE YTBEP)KIEHUE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MaTeMaTU4YeCKON  MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXIECHUS NPU PELIEHUU 33]a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, OINEpalluy HajJ MHOXECTBaMH,
YMEHHUE HUCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar A ONUCaHUs
peabHbIX MPOLIECCOB M SABJICHUN U NPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpyruxX Yy4eOHbIX NpPEIMETOB; YMEHHE OINEepHpOBATh MOHATHAMU: Ipad,
CBSI3HBIN Tpad, JAepeBo, UK, Tpad Ha IMIIOCKOCTH; YMEHHE 3aJaBaTh W
ONMMCHIBATh Tpadbl pa3IWYHBIMU CIOCOOAMH; HCMONB30BaTh Ipadbl Npu
pelIeHnu 3a1a4u

YMeHue omnepupoBaTh MNOHATUSMU: HATYpaIbHOE YHUCIO, LEIOE YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNIeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKA3aTeleM,
jgorapudm 4YHUCla, CHUHYC, KOCHMHYC M TaHT€HC IPOMU3BOJILHOTO YHCIA,
OCTaTOK [0 MOJYNII0, palMOHAIBLHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIMHA OOIUi
JenuTeNs W HauMeHbIlee o0liee KpaTtHoe, airoputM EBkiamupa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMM INO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCJIEI0BATENBHOCTh, apU(pMeTHYecKas MpOrpeccus, TIeoMeTpuyecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHE 3aJaBaTh I[OCJIEIOBATENBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHCIIA, MOIYJb U  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpanyeckas); YMETb
IPOU3BOIUTh apu(pMETHUYECKHE JEeHCTBHS C KOMIUIEKCHBIMHU YHCIIaMH;




MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTtpuma 2x2 u  3%3,  onpenenuresib  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEpUPOBATh ITOHATUIMM:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; DPEIIATh YPABHEHMS, HEPABCHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATHh YPABHEHUsSI, HEPABEHCTBA, UX CHCTEMBI
JUI PEUICHHs] MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 PasziIHyHbIX objacreit
HayKU U PEAIbHON KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT (PYHKIMH, OrPaHUYEHHOCTb (YHKLUUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
GyHKIMU Ha MPOMEXYTKe, HeNpepbiBHAS (DYHKIHS, acCUMOTOTHI rpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nUecKuii  CMBICT TPOM3BOJAHOW, IEpBOOOpa3HasA, ONpeAeTIEHHBIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIINU
(GyHKLUH, HAXOUTh YpaBHEHHE KacaTelbHON K rpaguKy QyHKIUH; YMEHHE
HaXOJIUTh MPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIMH; YMEHHUE HCIIOJIb30BaTh
IOPOM3BOJIHYIO JUIsl HCCleloBaHUsA (DYHKIMM, HaXxOQUTh HaumOONbIIME H
HauMEHbIINE 3HA4eHMUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSTh
MIPOU3BOJIHYIO JUIsl HAXOXKJEHHUS HAWIyYlIero pelieHus B MPHUKIAJHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/adax; HaXOAUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOJIIMPOBAaHUs C MOMOINbI0 U depeHInalIbHbIX
YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIMHM, oOpaTHas (QYHKIIHS,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTHuHas (QyHKIUS,
paunoHanmbHas (YHKLHUSA, CTeneHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIWH, IOKa3aTelbHas H
jgorapupmuueckasi (GYHKIHUU; YMEHHE CTPOUTh TIpaduKH H3yYEHHBIX
(GyHKLUH, BBITOIHATH NpeoOpazoBaHus IpapuKoB (HYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYECHHUs MPOILECCOB W 3aBUCHMOCTEH, MIPH pPEIICHUH 3a7ad
U3 JIpyrux y4deOHBIX NMPEIMETOBU 3aJad M3 peajlbHON XHU3HM; BbIPaKaTh
(GopMynaMu 3aBUCUMOCTH MEXIY BEIMUYMHAMM; MCIOJIB30BaTh CBOWCTBA U
rpadukn (QyHKUUM A8 pelieHus ypaBHEHUMH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBa
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JIBIXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 O0JAacTU YNpaBICHHS JIMYHBIMU U CEMEHHBIMU
dbuHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIENI0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEINPOBATh
peasibHble CHUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/1a4H, UCCIEI0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCIOJBb30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ysbTar

YMeHne omepupoBaTh MOHATUSMHU: CpefHee apu]mMeTHdeckoe, MeaHuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYI0 B TAaONUIAX, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOMCTBA PEAJbHBIX IMPOLECCOB W SBICHHIA; MPEICTaBIIATH
UHQOpMAIMIO C TOMOWIbI0 TaONWI W JAWarpaMM; HMCCIEIO0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IMPUMEHEHHUEM TIpapHuyecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOIIBIO JJMarpaMM pacCeMBaHUs M JTMHEHHOHW perpeccuu

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIIOJNb30BaHMEM TIpaUUecKHX METOJIOB; HMPUMEHSAThH
(GOopMyNbl CIOKEHUS M YMHOXEHHs BeposATHOcTel, (opMmylly MOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OINEepUpPOBaTh
MOHATUSAMHM:  ClIydaiiHash BEIWYMHA, PpACIPEICICHUE  BEPOSITHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHECHHE
ClIy4alHOM  BeIMYMHBI, (YHKUMKM  pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOIO U HOPMAJIBHOI'O PACIpENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX PACIpPEACIICHUN Ul PELICHUs 3a1ad;
3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHMCEN, METOJIbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
YyHhcesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OMNEepUpOBaTh
MOHATUSMH: COYETAaHUE, TEPECTAHOBKA, YHCIO COYETAHWW, YHUCIO
nepectaHoBoK; OuHOM HblOTOHA; yMmMeHHEe NTPUMEHSTh KOMOHMHATOPHbBIE
GbakThl U pacCyXAeHUsS s pelIeHUs 3a7ay; OLEHUBATh BEPOSITHOCTH
peasbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMeHne onepupoBaTh  IOHATHUSAMH:  TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJla, IUIOCKUN yroJ, IBYTPaHHBIN
yroJ, TPEXIPaHHBIM YIOJI, CKPEIIMBAIOIIKAEC MpPsMbIC, NapauIeIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX M IUIOCKOCTEH, Yroa MEXAy MPSIMBIMHU, YIOJ
MEXy NPAMON M IUIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSAMHU, PACCTOSIHUE OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSHHE MEXAY MNPSIMBIMH, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad W3YYCHHBIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPYKAIoIIer0o MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENH C TOMOIIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, peEllaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMa, Oupamuaa, ¢Gurypa U TMOBEPXHOCTh
BpallleHus, LWIMHAP, KOHYyC, mmap, cdepa, miomanb cdepsl, IUIOUIAAb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, NUpaMuabl, IPU3MBbl, UIUHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHUE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaThb MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpaleHUs, UX CEUYEHHUsI, B TOM UYUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeAeneHus] u3y4aeMbix (Uryp, BbIIBUTaTh THMIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
OnpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccupukauuo Guryp 1o
pPa3IUYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAUMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS

11

VYMeHue onepupoBaThb MHOHSATHSMHU:  JBWKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'II)HI)II\/JI MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, TNOJOOHBIE (UIYPBI; YMEHUE
pacno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYypbl, B TOM 4HCIE B TMPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BaTh T€OMETPUUECKUE OTHOILIECHUS TPU
pelleHnr 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
I0MIa/1b, 00BEM) MPU PElIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
peanbHOM KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYMHBI (JIMHA,
yroJ, IUIOMIa[b, O0BEM, MJIOMIAAb MMOBEPXHOCTH), HCIONB3YS H3yYCHHBIS
q)OpMy.]'II)I N MCTOABI, B TOM 4YHCIIC: IINIOIaAb ITOBECPXHOCTH IMHPAMHIEBI,
NpU3Mbl, KOHYyCa, M[WJIHWHApa, Iulomanas chepb; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O mHapajuiCCnvuicaa, nupaMuabl, MOpU3MbI, ITUIWHApPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX HUTYDP
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YMeHue ornepupoBaTh NOHATHSMU: MPSMOYroJibHAsh CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXKeHUEe BeKkTopa Mo 0Oaswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BENEHUE, YOI MEeXAy
BEKTOPAMHU; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOA [T
peLIeHHUs TeOMETPHUECKUX 3aa4 U 3a/1a4 JPYTrUX y4eOHBIX MPEAMETOB
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YMeHne BbIOUpATh MOAXOAIINN METOA IJIsl PEIICHUS 3a/1au; IIOHUMAaHHE




3HAYMMOCTH MATEMATHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; YMEHHE pAaclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMaTUUECKON HAyKH



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JAPOOH, IPOLEHTHI,
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HaTypalbHOW cTereHH. JleWcTBUS ¢ apuMeTHUECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Cremnenb ¢ nenbiM nokaszarenem. CTeneHb C palroHaNIbHBIM MoKaszateneM. CBoiicTBa
' CTEIEeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JeiictButenpHble uyncia. Apudmernyeckue onepanuu ¢ JeHCTBUTEIBHBIME YHCIAMHU.
1.7 = Tlpubnux€HHbIC BBIYMCICHUS, MIPaBUJIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYMCIICHUI
1.8  IIpeobpazoBaHue BhIpaKEHUM
1.9  KommiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 = Ilensie u 1poOHO-pAIIMOHATIEHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 | TlokazaTenbHble U JOTapu(PMUUECKUE YPABHEHUS
2.5 Ilensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 = UppaumnoHanbHble HEPABEHCTBA
2.7 = Tloka3zaTtenbHbIC U JorapuhMUUECKHE HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrtemsl 1 COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB
2.10  YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11  Marpuna cuctemsl JUHEWHBIX ypaBHEHUN. OnpeaennTens MaTpULbI
3 OyHKIHH U TpaduKu
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKINHA
O06nactp ompeneiaeHuss W MHOXKECTBO 3HadyeHud GyHkumu. Hymu dyHKIMAA.
3.2 IlpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblliee 3Ha4eHne pyHKIuu




Ha IPOMEXYTKE

Crenennas pyHKIHS C HaTypaJbHBIM U LeJbIM Moka3zareneM. EE€ cBoiicTBau rpaduk.

33 . .
CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 lloka3arenbHas u Jorapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnTOTH TpadukoB GyHKIMKA. CBOKCTBA (DYHKIIHH, HETTPEPHIBHBIX
' Ha OTPE3KE
3.7  llocnenoBarenbHOCTH, CIIOCOOBI 331aHUs TIOCIIE0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIIUI
[IpumeHeHne mNPOM3BOAHOM K HCCIEAOBAHHIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 = okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBINEro 3HAa4eHHs (YHKIUU Ha
OTpE3Ke
4.3  IlepBooOpasnas. MuTerpain
5 MHOXecTBa U JIOTuKa
5.1 MHOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOuHnatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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