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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB paszpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO  CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuszanus mporpammbl oOeclieYMBAeT OBJIAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHUsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BepoATHOCTb M CTAaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mmikoJyibl. Kypc mpenHasHadyeH uisi popMUpOBaHUS Yy OOyHarolIuXcs
CTaTUCTUYECKOW KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA I MU3y4eHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHunm kypca oOOramaroTcs MNPEACTABICHUS YYalllUXCs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUNMOCTH
¥ OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI0 MUPOBO33PEHHUS.

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 TPUMEpaxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEeAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIlMe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydyaiiHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHyro 4acTb Kypca 3aHUMaeT H3yYEHUE TIEOMETPUYECKOro U
OMHOMUAIBHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEIMPEpPhIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHHUSIMHU.

Copnepxanne nuHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUI O PACHPEIECICHUN BEPOSITHOCTEN
MEXy 3HAUCHUSMU CIy4YalHbIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXoauma Kak
0a3a i M3ydeHUs 3aKoHa OOJBIIMX YKceld — (YyHIAaMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 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
OXUJAHUE, 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 |
JUCTIEPCHUsi TEOMETPUYECKOTO U OMHOMHATIBHOTO paclpeesIeHUH.

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 PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCHUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C MX
(GYHKIUSAMYA 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax

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

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUN, pacCyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; WHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COLIMAJIbHO-IPKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHON U COIHAIbHOM
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 JIJIST OKPYXKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBWIM3AIMN; OBJAJACHHEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBI Y4EOHOTO TMpeaMmeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  00ecneyu8arom
Gopmuposarue 0A308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opmMymupoBaTh U MPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npeasiaraTh ~ KPUTEPUU  JUIS  BBIABICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; 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 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpoO8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh U  (OPMYNIHUPOBATh CYXKICHUS B COOTBETCTBHUH 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 X0JI€ 00CYKIEHHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON 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 popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOH U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«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,
chOpMYIUPOBAHHBIM YYaCTHUKAMU 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 HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
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 CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yibTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, 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 JUATPAMMBI.

OnepupoBarh  MNOHATHSAMH:  cpeaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIy4dailHOe
coOBbITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYaHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEYEHUEe U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOXKHOE JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmMaMu Jisepa u GopMyIsioN CIIOKEHHUS BEPOSTHOCTEH MpHU
pELICHUH 3aaad.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

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

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

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIMYMHA,  pacCIlpeeieHue
BEPOSITHOCTEN, IMarpaMMa pacipeieseHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacnpenesIeHUIO WM C IIOMOIIBIO TharpaMm.

OnepupoBaTh MOHITUEM MAaTEMATUUECKOTO OKUAAHUS, HPUBOJAUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYAaWHOW BEIWYMHBI HAXOIUTH
MaTEMaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

WmeTh npeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencTaBiieHue 0 HOPMAIIbHOM 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
H 2 1
> OPMATILHOC 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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne n/mt Tema ypoka Konrposbnbsie IIpakTnueckue L
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:

| [IpencraBnenue TaHHBIX C IOMOIIBIO | bubnnorexa [HJOK
TaOJIUI] U THarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe, MeIuaHa,

) HauOOJIbIIICEe ¥ HAUMECHBIIICE 3HAUYCHHS, | bubmuorexa [JOK
pasmax, 1ucrnepcus, CTaHIapTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

3 HauOOJIbIIICEe Y HAUMECHBIIICE 3HAUCHHUS, | bubmuorexa [JOK
pasmax, 1ucnepcus, CTaHIapTHOE https://m.edso00.ru/98645t6¢c
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeIuaHa,

4 HanOoJIbIIIeEe ¥ HAUMEHBIIICE 3HAYCHHUS, | bubmuoreka [JOK
pa3Max, TUCIepCcus, CTaHIapTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
CrnyuaitHble SKCIIEPUMEHTHI (OTIBITHI) U

5 CllydaifHble COOBITHS. DIeMeHTapHbIE 1 bubmmorexa [TOK

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

COOBITHS (MCXOMBI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

6 BepositHOCTH cOOBITHI B OIIBITAX € | bubnnoreka [JOK

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUAMH

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




BeposiTHOCTB citydaitHOTO COOBITHSI.

bu6mmoreka [IOK

7
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSAMU: TIEPECCUCHHE,
g 00beIMHEHNE COOBITUH, bubmuorexa [JOK
MIPOTHBOIOJIOXKHBIE COOBITHSA. JlnarpaMmpl https://m.edsoo0.ru/221c622b
Ditnepa
Omnepanuu HaJ COOBITHSMHU: TIEPECEUCHUE,
00beINHEHNE COOBITHH, bu6mmoreka [IOK
9
MIPOTHBOIOJIOXKHBIC COOBITHS. JlnarpaMMbl https://m.edsoo.ru/cc10cle2
Diinepa
10 dopMyJia CII0KEHUS BEPOSITHOCTEH bubmorexa [JOK
Py P https://m.edsoo.ru/3057365d
YcaoBHas BEpOSITHOCTh. Y MHOYKEHHUE
11 BEpoOsATHOCTEH. [lepeBo caydaiiHOro bubmorera [JOK
P + AACPEBO CIYH https://m.edso0.ru/9a408d25
IKCIICPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOXKEHHUE
12 BeposiTHOCTEN. [lepeBo ciaydaitHOTO bubmorexa [JOK
p s ya https://m.edsoo.ru/ble76d3a
JKCIEPUMEHTA
YcnoBHas BEpOSITHOCTh. Y MHOYKEHHUE
13 BeposiTHOCTEN. [lepeBo ciaydaltHOTO bubmorexa HOK
P - AeP ya https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
PMY P https://m.edsoo.ru/15941bec
15 dopMyJia MOJHON BEPOSITHOCTH bubmorexa HOK
pMY p https://m.edsoo.ru/a9ec13c8
16 ®opmyra MOIHONW BEPOATHOCTH. bubmuoreka [IOK
He3aBrcumeie coOBITHSA https://m.edsoo.ru/e3dd5ac9
17 KonrtponbHas pabora bubnuorexa [IOK




https://m.edsoo.ru/29dc6¢cb9

13 Kom6 KCHIS bu6mmoreka [JOK
OMOHHATOPHOS HpaBiuiio yMHO https://m.edso00.ru/2270cf70
bubmuorexa [JOK
19 Hepecranoskn 1 paxtopuar https://m.edsoo.ru/d58ce6d1
20 q . bubmuorexa [JOK
HCIIO CORCTatiH https://m.edsoo.ru/7904dfb0
)1 Tpeyronbpuauk [Tackans. @opmyia GuHoma bubnnorexa [HJOK
Hprorona https://m.edsoo.ru/fa47998f
bunapHblii ciy4aiiHbIN ONBIT (MCIIBITAHUE),
2 ycnex u Heynada. HesaBucumslie bubnuoreka [IOK
ucnbiTanus. Cepus HE3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCIBITAHUH 70 MIEPBOTO ycrexa
2 Cepus HE3aBUCUMBIX UCIIBITAHUM bubnnoreka [JOK
bepnymm https://m.edsoo.ru/e9572a68
Cepus HE3aBUCHUMBIX UCTIBITAHUM.
24 I1 . ast paboTa C UCTOIb30BaHUEM bubmmorexa [OK
PARTHACCKAN pabOTa & HCHOIRS https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHIL
75 C . bu6mmoreka [IOK
FyHanna Bernd https://m.edsoo.ru/639be9aa
Pacnpenenenne BeposarHocTe. Jluarpamma bubnnoreka [JOK
26
pacupezneneHust https://m.edsoo.ru/6dc7{f39
7 CyMMa 1 Ipou3BeICHUE CITyYalHbIX bubnnoreka [JOK
BEJIMYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa U Ipou3BeIeHUE CITyYalHbIX bubnmnoreka [JOK
BEIINYUH https://m.edsoo.ru/c2757cc3
29 [Ipumeps! pacnipeneneHnii, B TOM YHCIIe bubnnorexa [JOK

TreoOMCTPpHUICCKOC N OMHOMHMAIIBHOE

https://m.eds00.ru/91e08061




30 [Ipumepsl pactipeiesieHnii, B TOM YUCIe 1 bubnnoreka [HOK
reOMEeTPHUECKOe U OMHOMHUAIBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpEeHue, 06061IeHNE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpenue, 0600IIEHNE U | bubnunoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/e01a3dc4
33 HToroBast KOHTpOJIbHAs paboTa 1 bubmmorexa [OK
https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0000IICHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddcaSe0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
uudposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpeHme, 06001eHNE,
cucremarusanus 3Hauui. CiryyaiiHble
. bubnuorexa [JOK
1 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
. https://m.edsoo.ru/430d330a
coObITuii. Ceprn HE3aBUCHUMBIX
HCTIBITAaHUHN
[ToBTOpeHue, 06001EeHNE,
cucremarusanus 3HaHui. CiryyaiiHble
. bubnuorexa [JOK
2 OMBITHI U BEPOATHOCTHU CITyYalHbIX 1
. https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU I
[ToBTOpenue, o6o0IIEHNE,
cucteMaTtu3anus 3Hanuit. CiyqaifHpie
3 ONBITBHI U BEPOSITHOCTHU CIyYaHBIX 1 bubmorexa HOK
. p i https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCTIBITAHU I
[ToBTOpenue, o6o0IIEHNE,
cucteMaTtu3anus 3Hanuid. CiyqaifHpie
. bubnuotexa [JOK
4 OTBITHI U BEPOATHOCTHU CITyYalHBIX 1
. https://m.edsoo.ru/32bc29bf
coObITuii. Cepuu HE3aBUCHUMBIX
HUCTIBITAHU I
5 [IpuMepsl NpUMEHEHHSI MATEMaTHYECKOTO | bubnnorexa [JOK
OKHJIaHUsI (CTpaXxOBaHUE, TOTEPEs) https://m.edsoo.ru/ea27084d
6 MaremaTu4yecKoe OKHIAHUE CYMMBbI 1 bubnuotexa [JOK




CJ'Iy‘IElﬁHHX BCJIIMYHH

MareMaTH4ecKoe OKHIaHuE

https://m.edsoo.ru/Oadefe9e

bubmuorexa [JOK

7 FCOMCTpI/I‘IGCK(jFO ¥ OMHOMHAJILHOTO hitps-//m.edsoo.ru/20de2fc?
pacrpeneneHui
MatemaTuueckoe 0XKHUIaHnue
8 re€OMETPHYECKOT0 U OMHOMHUAIBHOTO bubmmorexa LIOK
. https://m.edsoo.ru/17b0e769
pacnpeneseHui
9 Jlucniepcus M CTaHJAPTHOE OTKIOHEHUE bubmmorexa LOK
https://m.edsoo.ru/bec67f76
10 Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHUE bubmmorexa LOK
https://m.edsoo.ru/bf78aad6
1 Jucriepcr TeOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHUAIBHOTO PACIIPEICTICHIS https://m.edsoo.ru/4b5a495e
2 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM bubnuorexa [IOK
AJIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/a53cd884
13 3akoH OosbLIMX yncels. BeiOopouHsbIii bubnnoreka [JOK
METOJ UCCIIEJOBaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6oJbIIuX unces. BeiOopouHbIit bubnuoteka [JOK
METOJI UCCIICIOBAaHUHU https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM bubnuoreka [IOK
AIEKTPOHHBIX TAOJIHIL https://m.edsoo.ru/6¢1d11a6
bu6mmoreka [JOK
16 HroroBas konTponbHas padota https://m.edsoo.ru/7e379f8f
[Ipumepbl HENPEPBIBHBIX CIIy4aliHbBIX
17 BeIMYHUH. DYHKIINS IJIOTHOCTH bubmuoreka [IOK
pacnpenenenus. PaBaomepHoe https://m.edsoo0.ru/9f5b423d
pacrnpeiesieHHe U €ro CBOMCTBA
18 IIpuMepsl HENIPEPBIBHBIX CIIy4alHbIX bubnuoreka [IOK




BeJMYUH. OYHKIMS IIOTHOCTU
pacnpenenenusi. PaBHomepHoe
pacIpeiesieHHe U €ro CBOMCTBA

33,[[&‘11/1, IIPUBOJAAINNE K HOPMAJIbHOMY

https://m.edsoo.ru/b1c2712¢

bu6mmoreka [IOK

19 acrpenelieHn0. OYHKIHA INIOTHOCTH U
P vp yH https://m.edso0o0.ru/97¢19f59
CBOMCTBAa HOPMAJILHOTO paclpeesieHus

20 [TpakTudeckasi paboTa ¢ UCIOIb30BAHUEM bubmuorexa [JOK
AJICKTPOHHBIX TAOJIHUII https://m.edsoo.ru/1f1f9ad9
[ToBTOpEeHME, 0600IICHNE 1

21 cucTeMaTu3alus 3Hanuid. OnucarenbHas bubmorexa LHOK

' https://m.edsoo.ru/72953f4¢

CTaTUCTHKA
[ToBTOpEeHME, 0000IIEHNE 1

22 cucTeMaTu3alus 3Hanuid. OnucarenbHas bubmorexa HOK

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

CTaTUCTHKA
[ToBTOpEeHME, 0000IIEHNE 1

3 cucTeMaTu3alus 3HaHui. OTBITHI ¢ bubnunoreka [JOK
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSMHU
[ToBTOpEeHuEe, 06001IEHNE 1

24 cucTeMaTu3alus 3HaHui. OTBITHI ¢ bubnuotexa [JOK
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITUSIMH
[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3alus 3HaHui. Beruucienue

75 BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHHUEM bubnnoreka [JOK

dbopMyI u TpadUIECKUX METOIOB
(koopauHaTHAs MpsMasi, 1epEBO,
nuarpaMmma Disepa)

https://m.edso0.ru/272910f5




[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3auus 3Hanui. Beraucinenue
BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHHUEM

bu6mmoreka [IOK

26
dbopMyI 1 TpadUIECKUX METOIOB https://m.edsoo.ru/dc9ad6ca
(koopauHaTHas npsiMasi, 1EPEBO,
nuarpamma Ditnepa)
[ToBTOpEeHUE, 0600IICHNE 1
cucTemMaTu3auus 3HaHui. Beraucnenue
7 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHUEM bubnnorexa [HJOK
dbopMyI1 1 TpadUIECKUX METOJIOB https://m.edsoo0.ru/5964£277
(koopauHaTHas OpsAMas, IepeBo,
nuarpamma Ditnepa)
[ToBTOpeHME, 0600IICHNE 1
cucTemMaTu3alus 3HaHuil. Beraucnenue
)3 BEPOSITHOCTEH COOBITHI ¢ IPUMEHEHUEM bubnnorexa [HOK
dbopMy1 u rpadUIECKUX METOIOB https://m.edsoo.ru/e71debed
(koopauHaTHas MpsMas, I1epeBo,
nuarpamma Diinepa)
[ToBTOpenue, 06o0IIEeHNE U
. . bubnuotexa [JOK
29 cucreMmarusanus 3Hauui. CiryyaiiHbie
https://m.edsoo.ru/00b2efb3
BEJIMYUHBI U pacTpeieNieHus
[ToBTOpenue, 06o0IIEHNE U
. . bubmuoreka [JOK
30 cucreMmarusanus 3Hauui. CiryyaiiHbie
https://m.edsoo.ru/1cc2df8f
BEJIMYUHBI M paCIpeIeTICHUS
[ToBTOpEeHUEe, 06001IeHNE 1
. bubnmoreka [JOK
31 cUcTeMaTu3anus 3HaHuii. MaTematuyeckoe
.. https://m.edsoo.ru/aeal 298¢
OKHJIaHUE CITyYailHON BETUIMHBI
1 IToBTOpenue, 0000IIEHNE U bubmmoreka [IOK

cHCTeMaTu3alus 3HaHui. MateMaTH4ecKoe

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




O0KMJaHUE CITYYaitHON BEJIMYUHBI

33 HroroBast koHTpobHas paboTa 1 ngj;;fg;gﬁ}é fd6d597
34 [ToBTOpEeHue, 060061IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/5006273¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6
6.1

6.2

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

Teopust BEpOATHOCTEN U CTATUCTHKA
UWTaTh U CTPOUTH TAOJIUIIBI U JHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘IeCKOC, MEIMUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCCUBa YHUCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaifHOoe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CIIy4alHOTO  OIBITA;  HAaXOIUThb  BEPOSATHOCTM B  OIBITax ¢
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

Haxoaute u ¢opmynupoBaTh COOBITHS: IepeceueHre U OObeInHEHHE
JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpaMmMamMu  Diinepa W QOpMYyJION  cIOXeHHs

BEPOSTHOCTEH MPH pELICHUH 3a]1a4

OHepI/IpOBaTB IIOHATUAMMU. yCiIOBHasA  BCPOATHOCTD, HE3aBUCHUMBIC
COOBITHSI, HAXOJUTH BEPOSATHOCTH C TOMOIIBIO MpaBUja YMHOXKEHHUS, C
MMOMOIIBIO J€PEBA CIYYAHHOIO OIbITA

[IpumensTh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSIMHU: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEpUU
HE3aBUCHUMBIX HUCIBITAaHUN 1O MEPBOr0 yclexa, HaXOAUTh BEPOSITHOCTH

coOBITUH B cepuu ucnbpiTanuil bepHymnm

6.8

OnepupoBaTh TOHATUSAMHU: Cly4yaiiHas BeJIM4YMHA, paclpeiesieHue

BEPOATHOCTEN, Uarpamma pacipeeeHus




11 KIIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
. pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOTO OXUIAHHS, MPUBOJIUTH
- MpUMEpPhl  TOTO, KaK TMPUMEHSETCS MAaTeMaTHYeCKOe  OXKHJIaHHE
' CIIy4aiiHOM BENMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXHUJAHUE IO
JTAHHOMY pacpe/eIEHUIO
5.3 Nmets npencTaBiaeHne o 3aK0HE OOJIBIIUX YHUCETT
54 HNmets npeacrasieHne 0 HOPMaJIbHOM PaCHpeAcIICHHN




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
CaydaiiHple SKCIEpPUMEHTHI (OMBITBI) M CIy4YailHbIE COOBITH. DJeMEHTapHbIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3ocTs uyacToThl U
6.2 BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM ~ COOBITUHI B ONBITaXx €  PaBHOBO3MOXKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMH
6.3 Onepauuu HaJx COOBITUSMU: IepeceueHue, OOBEAMHEHHE, NPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUS] BEpOSITHOCTEH
6.4 YcnoBHass  BEPOSATHOCTb. YMHOMXKEHHE BEpOSATHOCTEH. JlepeBO  Ciayd4alHOro
. skcniepuMmenTa. @opmyna nosHo BeposiTHocTH. HezaBucrumMbie COOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOxeHus. IlepecranoBku u daxtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunaphblii cnyyaiiHeli ONBIT (WCIIBITAaHUE), ycmex M Heydada. HesaBucumble
6.6 ucneltadus. Cepusi HE3aBUCHUMBIX HCIBITAaHHH 10 TnepBoro ycnexa. 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 COJEPKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 YucnoBble XapakTEpPUCTUKU CIIy4allHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUIAHHE,




JUCTIepCUsl U CTaHAapTHOE OTKJIOHEeHHe. [Ipumepbl mpuMeHeHus: MaTeMaTuYeCcKOro
OXXHMJIaHMs, B TOM YHCIIE B 3aJa4aX M3 IOBCEIHEBHOM XU3HU. MareMaTtuyeckoe
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 oluiectBe. BbiOopouHsblit
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 OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsSIeMOro
TpeOOBaHMs

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

Brnanenne MerogamMu J0Ka3aTeNbCTB, ANTOPUTMAMU pPELICHUs 3a7ady;
yMeHue (GopMyJIMpOBaTh U  ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTeJbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKM; MPUMEHSTh MX; YMEHHE (OpPMYyJINpOBaTh
oOpaTHOE€ M NPOTHBOIOJIOXKHOE YTBEPXKJEHUE, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJI30BAaTh METOJl MAaTeMAaTUYeCKON  MHIYKIUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXIECHUS NPU PELIEHUU 33]a4, OLEHUBATh
JIOTUYECKYI0  TPAaBUJIBHOCTb  PACCY)KIEHUI; yMEHHE  OIEepUpOBaTh
HOHATUSIMHM: MHOXECTBO, IOJAMHOKECTBO, ONEpalMd HaJ MHOXECTBaMU;
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar i ONUCAHUs
peabHbIX MPOLIECCOB M SABJICHUN U NPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpyruxX Yy4eOHbIX NpPEIMETOB; YMEHHE OINEepHpOBATh MOHATHAMU: Ipad,
CBSI3HBIN Tpad, AepeBo, LUK, Tpad Ha IIIOCKOCTH; YMEHHUE 3a/laBaTh U
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 [IOKA3aTeleM, CTENEeHb C JEHCTBUTENbHBIM I10Ka3aTeseM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJYNII0, palMOHAIBLHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHUE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOIIHMit
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBkimpa npu
pElIeHNN 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMM INO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHus ApOOHO-
paloOHalIbHBIX  BBIP@KEHUN;  YMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
IOCJIEI0BATENIBHOCTh, apu(pMeTHYecKas Mporpeccus, TIeoMeTpudecKast
nporpeccusi, OECKOHEUHO yObIBarolasi TeOMETpHUYecKas IpOrpeccus;
YMEHHUE 3aJaBaTh I[OCJIEIOBATEIBHOCTH, B TOM YHUCIE C IOMOILBIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMILJIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCJA, MOIYyJb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M  anreOpanyeckas); YMETb
IPOU3BOAUTh apU(METHUUECKHE JEHCTBHS C KOMIUIEKCHBIMHM YHCIIAMU;




MPUBOAUTH MPUMEPHI MCIOJIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEpUpPOBATH
NOHATUSMU:  MaTtpuma 2x2  u  3%3,  onpenenuresb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTeJbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pellaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATHh YPABHEHUsSI, HEPABEHCTBA, UX CHCTEMBI
JUI PEUICHHs] MaTeMaTHMUYeCKUX 3ajad M 3aJad M3 PasziIHyHbIX objacreit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKIMS, 4YETHOCTH (YHKLHUH,
HEPUOJIMYHOCT (PYHKIUHM, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HElpepbiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
(GyHKIIMM, NepBas ¥ BTOpas NMPOM3BOAHAA (DYHKLUHH, T€OMETPUUYECKHI U
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIINU
(GyHKUINH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl MCCIeloBaHMUsA (DYHKIHMM, HaXOQUTh HaumOONIbLIME U
HauMEHbIINE 3HAa4eHMUs] (QYHKIUH; CTPOUTHh TpauKU MHOTOUIEHOB C
UCIIOJIb30BAaHMEM  ammapaTa MaTeMaTH4YeCKOro aHalu3a; I[PUMEHSTh
MIPOU3BOJHYIO JUIsl HAXOXKJIEHHUS HAWIYy4YlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJUTh
IUIOIAAN U 00BEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIIbI0 auddepeHInantbHbIX
YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: rpa@uK QyHKIMU, oOpaTHas QyHKUHUSA,
KOMIO3UIMS (QYHKUMHA, JHWHEHHas QYHKIMS, KBaapaTHuHas (QyHKIUS,
paunoHanmbHas (YHKLHUSA, CTeneHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKazaTeslbHas U
jgorapupmuueckas (GYHKIMU; YMEHHE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKLUH, BBITOIHATH NpeoOpazoBaHus IpapuKoB (HYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYECHHUs MPOILECCOB W 3aBUCHMOCTEH, MIPH pPEIICHUH 3a7ad
U3 JIpyrux y4deOHBIX MPEIMETOBU 3aJad U3 peajlbHON KHU3HM; BbIpAXKaTbh
(GopMynaMu 3aBUCHMOCTH MEXIY BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpadukn (QyHKUUM A8 pelieHus ypaBHEHUMH, HEpaBEHCTB U 3aJad C
napamMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBa
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemaTth TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JAacTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl TO YCJIOBHIO 3a/layd, HCCIEN0BAaTh IIOJYyYEHHOE pEIIECHUuE U
OLICHUBATh MPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHble CHUTYyallMM Ha $S3bIKE MaTEeMaTHKH; COCTaBISATH BbIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBMIO 33/a4H, UCCIEN0BATh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJB30BAHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH [1OJTYYEHHBIN pe3ylbTar

YMeHne omepupoBaTh MOHATUSMHU: CpefHee apu]mMeTHdeckoe, MeaHuaHa,
HanOoJpIlIee M HaUMEHbIIee 3HAYCHUs, pa3Max, JAHUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HAOOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
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 YHCIE C NPHUMEHEHHUEM TIpadUuecKux
METOJIOB M DJICKTPOHHBIX CPEICTB; rpa)MuecKH MCCIEI0BaTh COBMECTHBIC
HaOJIOICHUS C TOMOUIBIO JMarpaMM pacCEeMBaHUs M JTMHEHHOW perpeccuu

YMeHHe ONepupoBaTh IOHATUSAMM: CIIYYallHBIM ONBIT M CIly4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C MCIIOJNb30BaHMEM TIpaUUecKHuX METOJIOB; MPUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMS BeposATHOCTEeH, (GopMylly MOIHOM
BEpOSTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHUBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
MOHATUSAMHM:  CllydailHas  BEJIWYWHA, pACIPEIEICHUE BEPOSITHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAaHHWE, IUCIEPCUs M CTaHAAPTHOE OTKJIIOHEHHE
CIy4alHOH  BeIMYMHBI, (YHKUMKM  pacnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEIbHOI0 U HOPMAJIBHOI'O PaCIpENCIICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCIICHUM I PEILICHUs 3a7ad;
3HAKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHM; YMEHUE PUBOIUTH IPUMEPHI MIPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEepUpOBATH
MOHATUSMH: COYETaHWE, TEPECTAHOBKA, YHCJIO COYETAHWM, YHUCIO
nepectaHoBoK; OuHOM HpbloTOHA; yMmMeHHe NpPUMEHSTh KOMOWHATOPHbBIE
GakThl W pacCcyXKIeHus s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
pearbHBIX  COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh  MOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYHMHA YyIJia, IUIOCKUI yroJ, JBYIPaHHbIN
YIoJ, TPEXTPAHHBIA YroJy, CKPEIIUBAIOLIUECS MPSAMBIE, MapajuIeIbHOCTh U
NEPIEHIUKYIAPHOCTD NPSAMBIX M IUIOCKOCTEH, Yroa MEXAy MPSIMBIMHU, YIOJ
MEXy NPAMOHN M IIOCKOCTBIO, YIOJ MEXIY IJIOCKOCTSMHU, PACCTOSIHUE OT
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TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/1ad W3YYCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHHWBATH pa3Mepbl OOBHEKTOB
OKPY’KAIoOIIer0 MHpa; CTPOUTH MAaTEMaTUYECKHE MOJIEIH C IOMOIUIbIO
FEOMETPUUECKUX TMOHSATHM W BEIUYMH, pellaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOTOIPAHHUK, MPAaBUJIbHBIA MHOIOIPAHHUK, CE€YEHUE MHOIOTPaHHUKA,
KyO, mnapamienenumnesa, mnpusMma, nupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, mmap, cdepa, miomans cdepsl, MIOMATL
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
IOPSIMOYTOJIBHOTO  Mapajijiesienuieaa, NUpaMuabl, IPU3MBbl, UIUHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHMs KOHyca U LMIMHAPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaThb MHOTOTPAHHUKH, (UTYpPBl U TIOBEPXHOCTH
BpalCHUs, UX CEUYEHHUs], B TOM UYUCIIE C NOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSATHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeneacHus] U3y4aeMbiX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKaX TeOMEeTpuYecKux (uryp, 0OOCHOBBIBATHUIIN
omnpoBepraTb HX; YMEHUE TMpPOBOAUTH Kiaccupukauuo ¢uryp mo
pPa3IUYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOAUMbIE JOMOJIHUTEIbHBIE
MOCTPOCHUS

11

VYMeHue omnepupoBaThb MOHATHSIMHU:  JBHXKEHHE 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 TMOJOOHBIE (QUIYpHI, B TOM 4HCIE B INPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MPHU
pEelIeHUH 3a]a4; HaXOJUTh T'€OMETPUYECKHE BEJIMYMHBI (JIJIMHA, YO,
I0MIa/1b, 00BEM) MPU PElIeHUH 3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB U U3
peanbHOM >KM3HU; YMEHUE BBIYUCIATH TEOMETPUUECKHE BEIUYHMHBI (JJIMHA,
yroJ, IUIOMIa/b, O0BEM, MIIOMAAb MMOBEPXHOCTH), HCIONB3YS H3yYCHHBIC
q)OpMy.]'II)I N MCTOABLI, B TOM YHCIIC: IINIOIaAb ITOBECPXHOCTH IMHPAMHIBI,
NpU3Mbl, KOHYycCa, IWJIHWHApa, IUlomanas chepb;; 00bEM  KyOa,
MNpAMOYTOJIBHOI'O IapajuiCCiuieaa, MnupaMuabl, MIPpU3MbI, LTUIWHApPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00BbEMOB TTOAOOHBIX (PHUTYD
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YMeHue ornepupoBaTh NOHATHSMU: MPSMOYroJibHAsh CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3joKEeHUE BeKTopa Mo 0Oasucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXay
BEKTOPAMHU; YMEHUE UCTOIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOA [T
peLIeHHUs TeOMETPHUECKUX 3aa4 U 3a/1a4 JPYTrUX y4eOHBIX MPEAMETOB

13

YMeHne BbIOUpaTh MOIXOIANTUN METOM /I PEIICHUs 3a/1aud; ITOHUMaHHE




3HAYMMOCTH MATEMATHKH B W3YYCHHH NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJIIGHWH; YMEHHE pAaclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON 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  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOH, TPOLIEHTHI,
OecKOHEUYHBIE IEPUOINYECKHUE JPOOH
13 Apudmerndeckuii KOpeHb HATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENEHU
14 Cremnenb ¢ nenbiM nokaszarenem. CTeneHb C palroHaNIbHBIM MoKaszateneM. CBoiicTBa
' CTEIeH
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YKCIOBOIO 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  IIpeobOpazoBanue BeIpaxKeHUN
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 [lenwie 1 poOHO-palMOHATFHBIE 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 cuctemMsl JUHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIHH U TpaduKu
31 Oyaknus, crnocoObl 3amanus (yaknuu. [padux dyaknuu. B3aumHO 00paTHBIE
' ¢ynkuuu. YétHeie n HeuéTHbIe pyHKUMU. [lepruoguueckue GpyHKINHN
O6nactp ompeneraeHUss W MHOXKECTBO 3HaueHWd GyHkumu. Hymum  yskmum.
3.2 IlpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblliee 3Ha4eHne pyHKIuu




Ha MPOMEXKYTKE

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 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1  IlpoumsBoanas ¢pynkuuu. [IpouszBogHbIe 21eMeHTapHBIX QYHKIIUH
[IpumeHeHne mNPOM3BOAHON K HCCIEAOBAaHMIO (YHKIMH HAa 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 | MHoOrorpaHHuKu
7.4  Tena u NOBEPXHOCTH BpAIECHUS
7.5 | KoopauHaTbl 1 BEKTOPBI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. BepositHocTs u ctatuctuka. 10 kiacc. ba3oBelit 1 yriyOn€éHHbBIN
ypoBHHU. YyebHoe nocodue bynumouu E. A., bynbiue B. A., AkiionepHoe
obmectBo "M3narenscTBo "[IpocBemenne"

Marematuka. BeposatHocTs u ctatucTuka. 11 kiacc. ba3oBblid n yriyOn€HHBIM
ypoBHU. YueOHoe nocodue bynumoBuu E. A., bBynbiueB B. A., AkiiuonepHoe

obmectBo "U3narensctBo "[IpocBemienne"

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
Maremaruka. BeposarHocts u cratuctuka. 10-11 knaccsl. ba3oBelii u
yriyOon€HHbIi ypoBHU. MeTonauueckoe nocooue E. A. Bynumosuua, B. A.

Byneruéra, AkimonepHoe oduiectBo "M3narensctBo "lIpoceemnienue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
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