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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METOJIaX UCCIEAOBAHUS U3MEHUMBOTO MUPA, Pa3BUBACTCS MOHUMAaHUE 3HAYUMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJIY HHUMHM Ha BAXKHBIX IPUMEpaAx, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHa OOJBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJEC U OOIIECTBE W MMEIONMIET0 MaTEeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITUS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu Haj COOBITUSMU: NTEpEcCeUeHUE, 00BEIUHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

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

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

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyiu.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OXMJAHUE, IUCHEPCUs U CTaHAapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUAIIBHOTO pacrpeiesIeHUH.

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

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX  MPoOIIeM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCAWe20  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICIICHHbBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh ~ pEe3yJbTaThl  pElIeHHs  3aJadyd,  SKCIIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbD» U WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneyusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI ¢ y4ETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBLHOM peduiekcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeMaTHYECKOMN 3aauu;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIblIIee, HAMMEHBIIIEe 3HAYEHUE, pa3MaxX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAUTb W CpaBHUBATh BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIy4yalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCS AUarpaMMaMu Jisiepa U GOpMyJIONi CII0KEHUs BEPOATHOCTEN mpu
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

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

OnepupoBaTh MNOHATHSAMH: HCIIBITAHUE, HE3ABUCUMBIE HWCHBITAHMS, CEPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTb  NOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEIEICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

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

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIIBHOM PaCIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10

Ne
n/n

KJIACC

HaumenoBanue pa3jiesioB

U TeM NPOrpaMMmbl

KonTpoibHbie

Bcero
padoThI

HpeHCTaBHeHI/IC JaHHBIX 1
OIINCaTCIbHasA CTaTUCTHKA

CrnydaiiHble OTIBITHI 1
CIIy9aifHbIe COOBITHS,
OTIBITHI C
PaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU UCXO1aMHU

Omneparuu HaJ COOBITHSIMU,
CJIOKEHHUE BEPOSITHOCTEN

VYcnoBHas BEPOSITHOCTS,
JIEPEBO CIYYANHOTO OIBITA,
dhopmyna mosHOH
BEpPOSITHOCTH U
HE3aBUCHUMOCTH COOBITUI

DneMeHThl KOMOMHATOPUKH

Cepun nocien0BaTEIbHbBIX
HUCTIBITAHU I

CrnyuaiiHble BEIMUUHBI U
pacrpeneneHus

KoaunuecTBO 4acoB

IpakTnyeckne padoThl

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/e0b7b0f1

bubnnoreka IIOK
https://m.edsoo.ru/e0b7b0f1

bu6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6nuoreka [IOK
https://m.edsoo.ru/e0b7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6nuoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bu6nuoreka [IOK
https://m.edsoo.ru/e0b7b0fl



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

O06o061ieHue U bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0b7b0f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2


https://m.edsoo.ru/e0b7b0f1

11 KJIACC

DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM
n/n KoumnuecTBo yacos oOpa3oBaTe/ibHbIE
NMPorpamMmbl
pecypchbl
Beero Konrtpoabubie IIpakTuueckue
padoThI padoThI
MareMmarnueckoe
OXKHIaHUE CIyJdarHOMN 4 bubmorera [JOK
A v https://m.edsoo.ru/5fbc5dcl
BCIINYHNHBI
Hucnepcus u
CTaHAApPTHOE OTKJIOHCHHUE 4 1 bubmorexa [JOK
va . https://m.edsoo.ru/5fbc5dcl
CIIy4allHOU BEJIMYHUHbI
bu6mmorexa [IOK
3axon bompumx wmcen 3 . https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbie
Cly4aiiHbI€ BEJTUYUHBI 2 bubmorexa [JOK
yi https://m.edsoo.ru/5fbc5dcl
(pactpenenenust)
Hopmainbsnoe 5 1 bubnnorexa [JOK
pacrnpeneneHus https://m.edsoo.ru/5fbc5dcl
IToBTOpenue, 00001IEHE
i CI/ICTIe)MaTI/ISa I/Iﬂm 19 2 bubmorera [JOK
. H https://m.edsoo.ru/5fbc5dcl
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3


https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

10

11

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

[IpencraBnenne TaHHBIX ¢ TIOMOIIBIO TAOIHUI] U AHATPAMM

CpenHee apudmMeTHiecKkoe, MeAUaHa, HauOobllee 1 HAUMEHbIIIee
3HAYCHUS, pa3Max, AUCIICPCHs, CTAHAAPTHOE OTKIIOHEHHE YHCIOBBIX
HaOOpOB

Cpennee apupmMeTnuecKoe, MeiMana, HauOoJbIIee 1 HANMEHbBIIIEe
3HA4YCHUSA, pazMax, JTUCHIEPCUsd, CTAHAAPTHOC OTKIIOHCHUE YU CIIOBBIX
HabopoB

Cpennee apupMeTHueCcKoe, MeIMaHa, HAanOOJIbIIee U HANMEHbBIIIEe
3HAUEHMsI, pa3Max, JUCIIEPCHs, CTAHIAPTHOE OTKIIOHEHHE YHCIOBBIX
HabopoB

Cry4aiiHble 3KCIIepUMEHTBI (OIBITHI) U CITyYaiHbIe COOBITHSL.
DneMeHTapHbIEC COOBITHS (MCXOIBI)

BeposTHOCTE CllydaliHOTO COOBITHS. BeposTHOCTH COOBITHIA B OTIBITAX
C PAaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU

BepositHocTh citydaiiHoro coObitus. [IpakTnueckas pabora

Onepanuu Haj COOBITUAMU: TIepecedeHne, 00bETMHEHNE COOBITHH,
MIPOTHBOMOJIOKHEIE cOOBITHS. [narpamMmmser Ditnepa

Onepanuu HaJl COOBITHAMU: IIEpecedeHne, 00beIMHEHNE COOBITHIA,
MIPOTHBOMOJIOKHEIE cOOBITHS. [narpamMmmser Ditnepa

®dopmyna CIIOKEHHs BEPOATHOCTEN

VYcnoBHas BEpOATHOCTh. Y MHOXKEHHE BEpOSATHOCTEN. JlepeBo
CITy4aifHOTO 3KCIIEPUMEHTA

KoJ-Bo
9ac0B

dara mo
IJIAHY

Hara ¢paxkr

DJIeKTpOHHbIe U} pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

Bbubmunoreka IJOK https://m.edsoo.ru/25¢6d12b

bubnuoreka IJOK https://m.edsoo.ru/dd00738d

Bbubnunorexa I{OK https://m.edso0.ru/98645f6c

bubnunoreka IJOK https://m.edsoo.ru/7¢9033a8

Bu6nuorexa I{OK https://m.edsoo.ru/347¢1b78

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

Bbubmmoreka IIOK https://m.edsoo.ru/5e8fa94a

Bbubmoreka I1OK https://m.edsoo.ru/221¢c622b

bubnunoreka ITOK https://m.edsoo.ru/cc10cle?

Bbubnmoreka I1OK https://m.edsoo.ru/3057365d

Bubnmoreka ITOK https://m.edsoo.ru/9a408d25



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25

12

13

14
15
16
17
18
19
20
21

22

23

24

25
26
27
28

29

30

31
32
33
34

VYc10BHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEU. JepeBo
CIIy4aifHOTO 3KCIIepUMEHTa

VYca0BHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEU. JepeBo
CIy4ailHOrO SKCIEPUMEHTA

DopMyJia IOJIHOU BEPOSTHOCTH

DopMyiia NOJTHOU BEPOSITHOCTH

®dopmyna noiaHoi BeposTHOCTH. HezaBucuMbIe COOBITUS
KonrponbHas padbora

KomOunHaTOpHOE NMPaBUIIO YMHOXKEHUS

ITepecranoBku u (akropuan

UYucno coueTaHui

Tpeyrompauk [lackans. @opmyna 6uHOMa HproTOHA

BunapHBIi ciryyaifHbIil ONBIT (MCTIBITaHUE), yCIIEX U HEyIaya.
HeszaBucumele ncnbitanusa. Cepust HE3aBUCUMBIX UCIIBITAHUN 10
MIEPBOTO yCIIeXa

Cepust HE3aBUCUMBIX UCTIBITAaHUN bepHymu

Cepust He3aBHCHUMBIX HcnbITaHui. [IpakTndeckas padoTa ¢
HCTIONIb30BAHUEM 3JIEKTPOHHBIX TaOJIHIL

Crydaiinasi BeTHuMHA

Pacnpenenenue BepositHoCTel. Jlmarpamma pacrpe/ielieHus
CyMMa U IPOU3BEICHHUE CITyYaiHbIX BEJIMYHH

CyMMa 1 IpOU3BEICHHUE CITyYaiHBIX BEJIMIHH

IIpumeps! pacupeneneHuii, B TOM YHUCIIE T€OMETPUIECKOE U
OMHOMHAIBHOE

[IpuMeps! pactipeieNieHuil, B TOM YUCIIC TECOMETPUIECKOE U
OMHOMHAJILHOE

[ToBTOpeHue, 06001IEeHNE ¥ CHCTEMATH3AIUS 3HAHUHT
[oBTOpeHnue, 0000IIeHIE U CHCTEMAaTH3aIUs 3HAHUH
HroroBast KOHTpoOJIbHAs paboTa

[oBTOpeHnue, 0000IICHIE U CHCTEMAaTH3aIUs 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[EEN

N N Y T T

[T S S =

34

bubnuoteka ITOK https://m.edsoo.ru/ble76d3a

bubnuoreka [TOK https://m.edsoo.ru/47fb6b11

bubnuoreka ITOK https://m.edsoo.ru/15941bec
Bubnmoreka ITOK https://m.edsoo.ru/a9ec13c8
bubnuoreka ITOK https://m.edsoo.ru/e3dd5ac9
bubnunoreka IJOK https://m.edsoo.ru/29dc6ch9
bubnuoreka ITOK https://m.edsoo.ru/2270cf70
bubnunoreka ITOK https://m.edsoo.ru/d58ce6dl
bubnuoreka ITOK https://m.edsoo.ru/7904dfb0
bubnunoreka IJOK https://m.edsoo.ru/fa47998f

bubnunoreka ITOK https://m.edsoo.ru/2e1f2368

bubnunoreka IJOK https://m.edsoo.ru/e9572a68

Bu6nuoreka I{OK https://m.edsoo.ru/f4al5al4

Bubnuorexa I{OK https://m.edsoo.ru/639be9aa
bubnunoreka IJOK https://m.edsoo.ru/6dc7ff39
Bbubiunorexa IJOK https://m.edsoo.ru/51b7ed5f
Bubimoreka I1OK https://m.edsoo.ru/c2757¢cc3

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

bubnunoreka ITOK https://m.edsoo.ru/5afff05f

bubnunoreka ITOK https://m.edsoo.ru/0f4d3cd7
Bubimoreka I1OK https://m.edsoo.ru/e01a3dcd
Bubnuoreka IIOK https://m.edsoo.ru/a985ae79
Bubnmoreka ITOK https://m.edsoo.ru/lddca5e0



https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

10

11

12

11 KJIACC

Tema ypoka

[ToBTOpeHue, 0600IIeHNE, CHCTEMATH3AINS 3HAHUH.
Cay4aiiHble OTIBITBI M BEPOSITHOCTH CITyYaliHBIX COOBITHIA.
Cepun HE3aBUCHMBIX UCTIBITAHUN

[ToBTOpeHMe, 0000IICHNE, CUCTEMAaTH3AIMS 3HAHUH.
Crny4aifHbIE ONTBITHI ¥ BEPOSATHOCTH CITyJalHBIX COOBITHIA.
Cepuu HE3aBHCHMBIX UCTIBITAHUN

[ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH.
CiydaiiHble ONBITH U BEPOSITHOCTH CIIyYalHBIX COOBITHH.
Cepuu HE3aBUCUMBIX UCIIBITAHUN

[ToBTOpenue, 06001IIEeHNE, CCTEMAaTHU3AIMs] 3HAHHUH.
CrnyyaifHble ONBITHI U BEPOATHOCTH CITyYaifHBIX COOBITHA.
Cepuu HE3aBUCUMBIX UCIIBITAHUN

[Ipumepsl IpUMEHEHUST MaTEMaTHYECKOTO OXKHIaHHS
(cTpaxoBanue, 1oTEpeEs)

Marematrnyeckoe 0KUAaHUE CYMMBI CITy9YaifHbIX BETHIUH
MartemaTtnyeckoe 0KHUIaHHE TEOMETPUIECKOTO U
OMHOMHAJILHOTO paclpeaeICHHMA

MartemaTtnyeckoe 0KHIaHHE T€OMETPUIECKOTO 1
OMHOMHUAIIBHOTO paclpeieeHIH

Jucnepcus U cTaHIapTHOE OTKIOHEHHUE

Jucnepcus v cTaHIapPTHOE OTKIOHEHHUE

Jlucniepcun reoMeTpUYECKOTO 1 OMHOMHUAIIEHOTO
pacrpeeseHus

[IpakTiueckas paboTa ¢ HCIIOIB30BaHUEM JIEKTPOHHBIX

Koa-Bo
4acoB

JlaTta mo
IUIAHY

Hara paxkr

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

Bbubmmoreka ITOK https://m.edsoo.ru/430d330a

Bubmnoreka ITOK https://m.edsoo.ru/a573a292

bubmmoreka ITOK https://m.edsoo.ru/07a5e861

bubmmoreka ITOK https://m.edsoo.ru/32bc29bf

Bubmmoreka ITOK https://m.edsoo.ru/ea27084d

Bbubmmoreka ITOK https://m.edsoo.ru/Oadefe9e

bubnmoreka ITOK https://m.edsoo.ru/20de2fc2

Bbubmmoreka ITOK https://m.edsoo.ru/17b0e769

bubmmoreka [TOK https://m.edsoo.ru/bcc67{76
bubmmoreka [TOK https://m.edsoo.ru/bf78aad6

Bubmnoreka ITOK https://m.edsoo.ru/4b5a495e

Bubmnoreka ITOK https://m.edsoo.ru/a53cd884



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884

13
14

15

16

17

18

19

20

21

22

23

24

25

26

TabIuI

3akoH Oomnbiux unceln. BeiOopouHslit MeToA Mccie0BaHni
3akoH Oomnbiux uncen. BeiOopouHslit MeTO HcceI0BaHUI
[IpakTudeckas paboTa ¢ HCHONB30BAaHHEM DJIEKTPOHHBIX
TabIuI

Htorosas KoHTposbHAA paboTa

IIpuMeps! HENPEPBIBHBIX CIy4alHbIX BEIUYUH. OyHKIUA
IUIOTHOCTH pacnpeneneHus. PaBHOMEpHOE pacnipeencHue U
€ro CBOCTBA

IIpuMeps! HENPEPBIBHBIX CIy4alHbIX BEIUYUH. OyHKIUA
IJIOTHOCTH paclpezesieHus. PaBHOMEpHOE pacipeesieHUe U
€ro CBOMCTBA

3anauu, MPUBOAAIINE K HOPMAILHOMY PaclpeieICHHIO.
@yHKIUSA IUIOTHOCTU M CBOMCTBA HOPMAJIBHOTO
pacnpeneneHus

[IpakTnueckas paboTa c HCHOIB30BAaHUEM JIEKTPOHHBIX
TalJIHIL

[ToBTOpenue, 0600IIEHNE U CHCTEMAaTU3ALMS 3HAHUH.

OmnucarenpHas CTATUCTHKA

[ToBTOpenue, 06001IeHNE U CUCTEMATU3AIIUS 3HAHUI.
OnucarenabHas CTATUCTHKA

[ToBTOpeHHe, 0000IICHNE U CUCTEMATH3AIIHUS 3HAHUT.
OHI)ITI)I C paBHOBO3MO)KHBIMI/I BHCMCHTapHI)IMI/I CO6I)ITI/I$[MI/I

[ToBTOpeHme, 06001ICHNE U CUCTEMATU3AIIHAS 3HAHUI.
OMBITEL C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU COOBITHAMHA
[ToBTOpeHme, 06001ICHNE U CUCTEMATU3AIIHUS 3HAHUI.
Brruucnenue BeposITHOCTEH COOBITHI C TPUMEHEHUEM
dhopmyn u rpadUIECKUX METOZOB (KOOPAMHATHAS TIPsSMast,
JepeBo, Tuarpamma Disepa)

[ToBTOpeHMe, 0000IICHNE U CUCTEMATH3AIIHS 3HAHUH.

bubmmoreka ITOK https://m.edsoo.ru/94ddc34a
bubmmoreka ITOK https://m.edsoo.ru/cf23b369

Bubmnoreka ITOK https://m.edsoo.ru/6¢cld11a6

Bbubnmoreka ITOK https://m.edsoo.ru/7e379f8f

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

Bbubmnoreka ITOK https://m.edsoo.ru/b1c2712e

bubmmoreka ITOK https://m.edsoo.ru/97¢19f59

Bbubmmoreka ITOK https://m.edsoo.ru/1f1f9ad9

bubmmoreka ITOK https://m.edsoo.ru/72953f4c

bubimmoreka ITOK https://m.edsoo.ru/b699ad0c

Bbubmmoreka ITOK https://m.edsoo.ru/3fchacf9

bubnmoreka [TOK https://m.edsoo.ru/538fd7cf

bubanoreka IOK https://m.edsoo0.ru/272910f5

bubnumoreka ITOK https://m.edsoo.ru/dc9ad6ea



https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca

27

28

29

30

31

32

33
34

Brruucnenne BeposITHOCTEH COOBITHIA C TPUMEHEHHEM
¢dopmyn u rpaduuecKkux METOA0B (KOOpIUHATHAS MpSIMasi,
IepeBo, IUarpaMmma Diepa)

[ToBTOpEeHME, 0000IICHNE U CUCTEMATH3AIIHS 3HAHHIA.
Brruncnenue BeposITHOCTEH COOBITHI ¢ MPUMEHEHHEM
(hopmyn u rpadrgecKkux METOI0B (KOOpAMHATHAS TIpsiMas,
JepeBo, Tuarpamma Disepa)

[loBTOpeHme, 0000IIeHNE U CHCTEMATH3AINS 3HAHUH.
Brruncnenne BeposITHOCTEH COOBITHI ¢ TPUMEHEHHEM
(dhopmyn 1 rpadraecKkux METOI0B (KOOPAMHATHAS TIpsMas,
JEepeBo, IuarpaMmma Ditepa)

[ToBTOpeHHe, 0000IICHNE ¥ CUCTEMATU3AIIHUS 3HAHUH.
Ciy4daliHple BEIMYUHBI U pacIpeneacHus

[ToBTOpeHHe, 0000IICHNE ¥ CUCTEMATH3AIIHUS 3HAHUT,
Cry4aiiHble BETMYUHBI U PACTIPEICTICHUS

[ToBTOpeHme, 0000IIeHNE U CHCTEMATH3AIAS 3HAHUH.
MaremaTruyecKkoe 0OXKUJaHUE CIyYaitHON BETUYMHBI

[ToBTOpenue, 06001ICHNE U CUCTEMATU3AIINS 3HAHUIA.
MareMatrnyeckoe OXUIaHUE CTy4YalHON BEIHMYMHBI

Htorosas koHTposbHAsA paboTa

[ToBTOpeHue, 0600IIeHNE 1 CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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Bbubmmoreka ITOK https://m.edsoo.ru/0fd6d597
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

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

Teopust BEpOATHOCTEN U CTATUCTHUKA
UutaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI

OHepI/IpOBaTB IIOHATHUAMMU: cpeaHee apI/I(l)MeTI/I‘leCKOC, MEAHUaHa,
HaI/I60JII)IHee, HaMMCHBIICC 3HAYCHUC, pa3dMax MaCcCUBa YHUCIOBBIX

JaHHBIX

OnepupoBaTh MOHATUSAMM: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cilydaifHoe COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ)
CllyyallHOro  OMNbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CJIytIaf/'IHI)IMI/I CO6I)ITI/I$IMI/I, HaxOoJuThb W CPaBHUBATH

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

Haxoaute u ¢opmynupoBaTh COOBITHS: IepecedeHHe U OObeIuHEHHE
JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs  AMarpaMmMamMu  Diinepa U QOpPMYNOH  CIOXKEHHS

BEPOATHOCTEN MPH PELICHUHU 3314

OnepupoBaTh NOHATHUSMHU: YCJIOBHas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS; HAXOIUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
MMOMOIIBIO JIEPEBA CIYYANHOIO OIbITA

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTh MOHATHSMU: UCIIBITAHNE, HE3ABUCUMBIE MCIBITAHUS, CEPUS
WCIBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUN B CEpUU
HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOAUTh BEPOSATHOCTU
COOBITHI B cepuM UcTibITaHul bepHysn

OnepupoBarh MNOHATHUAMM: CIOydallHas BEJIWYMHA, pacHpeieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpeCaciICHUA



Kon
NpoBepPsieMOro
pe3yJbTara

5

5.1

5.2

5.3
5.4

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi
Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOM  BEJIMYHUHBI IO
pacrpeiesIeHUI0 WIH C MTOMOIIbIO AUarpaMm

OnepupoBarh TMOHSITHEM MaTEMaTHYECKOTO OXXHJIAHHS, MPUBOJIUTH
IpUMEpbl  TOrO, KaKk MpUMEHsSEeTCS MaTeMaTU4Yeckoe OXHJaHue
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXXHJIAHHE 10
JTAHHOMY pacrpe/IeICHUIO

HNmets IpeacCTaBJICHHUEC O 3aKOHC OOJIBIINX YHCE

HNmets IpeaAcCTaBJICHUC O HOPpMAJIbHOM PAaCIIPCACICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpeacraBnenne HaHHBIX C MOMOHIbIO Tabimuu u  guarpamm. CpenHee
6.1 apupMeTHyecKkoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JUCIEepPCUsl U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CraydaiiHple SKCIIEpUMEHTHI (OMBITBI) M CIy4YailHble COOBITHS. JIeMEHTapHBIE
coObITHs (Mcxofbl). BepostHocTh ciydaiiHoro coObiTHs. biu3ocTs yacToThl U
6.2 BEPOATHOCTH cOOBITUH. CiydaiiHble ONBITHl C PAaBHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTM ~ COOBITMII B ONBITaXx €  PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUAMU
6.3 Onepauun HaJx COOBITUSMU: I€peceueHue, OOBEAUHEHHE, IMPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIOKEHUsS] BEpOSITHOCTEH
6.4 YcnoBHas BEpPOSATHOCTb. YMHOMXKEHHE  BEPOSATHOCTEH. JlepeBO  Ciay4allHOro
' skcniepumenTa. dopmyna nosiHo# BeposiTHocTH. HezaBucrumMbie cCOObITHS
65 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltannsd. Cepusi HE3aBUCUMBIX HCHBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUI bepHymm
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTed. [narpaMmma pacnpeneneHus.
' ITpumeps! pactipesieieHUi, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHAIbLHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA
5.1 YucnoBble XapakTEpPUCTUKU CIIyYallHbIX BEJIMYMH: MAaTEMaTHYECKOE OXKUAAHHE,



5.2

5.3

JUCTIepCusl U CTaHAApTHOE OTKJIOHeHue. [Ipumeprl mpuMeHeHUsT MaTeMaTUYeCKOro
OXKHMJIaHMsI, B TOM YHCJE B 337a4yax U3 MOBCEIHEBHOM >XH3HU. MaTemaTudeckoe
OXKHMJIaHWe OWHAPHOM CIIy4ailHOW BEIMYMHBI. MaTeMaTHYECKOE OXKHUIAHHUE CYMMBI
CIy4yalHBIX BEIMYMH. MaTemMaTH4eckoe OKUJAHUE U AUCIEPCHS] T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH
3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOOpouHbIi

METOJI UCCIIENOBAHUI

IIpumepsl  HENpepbIBHBIX — CIy4alHBIX BelNWYMH. [loHsATME O IUIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIALINE K HOPMaIbHOMY pacnpeneneHuro. [lonsatue o

HOPMAaJIbHOM pacrpeieICHun



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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a71ad;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBATh IOHATHAMM: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMAaTHUYECKOM MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHbIE PACCYXIECHHUS MPU PELICHUU 33]ad, OLECHUBATh
JOTUYECKYI0  NPaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
HOHATUSMH: MHOXECTBO, IMOJAMHOXXECTBO, ONEpalMd HaJ MHOXECTBaMHU;
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX NPOLIECCOB M SABJICHUN M NMPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JpYruxX YydeOHBIX NpPEIMETOB; YMEHHE OIEepHpOBATh MOHATUAMU: Ipad,
CBSI3HBIA Tpad, nepeBo, IHKI, rpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTb U
ONMMCHIBAaTh Tpadbl pa3IMYHBIMU CIOCO0AaMU; HCMOIb30BaTh TIpadbl NpU
pelIeHnu 3a1au

VYMeHue onepupoBarh MOHATUSAMHU: HATYpalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKAa3aTelIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK [0 MOJYJI0, PAlMOHAJIBHOE YHUCIO, HPPALUOHAIBHOE YHUCIIO,
MHO’KECTBa HAaTypaJlbHbIX, LI€JbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHME HCIIOJIb30BaTh MPU3HAKM JIEJIMMOCTH, HAUMEHbIIUH OOmul
JenuTeNs W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHbIMM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAUYECHUHN U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTenmeHsAMU M Jorapudmamu, mpeodpa3oBaHus JApPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIe0BATENbHOCTh, apudMeTnyeckass MpPOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBbIBaloIlas TIeOMETpUYecKas IpPOrpeccus;
YMEHHME 3aJlaBaTh II0CJIEI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCJIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpHUecKas M  anreOpanyeckas); YMETb
IPOU3BOAUTh apU(METHUUECKHE JEHCTBHS C KOMIUIEKCHBIMHM YHCIIAMU;



MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBATH
NOHATUSAMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbL,
reOMETPUYECKUIN CMBICI OMPEIETUTENS

YMeHue onepupoBarbh IOHATHUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBbI
JUIA PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pa3iIHuHbIX objacteit
HAyKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKLHUH,
HEPUOJIMYHOCTh (PYHKIUMH, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICEC 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
¢GyHKIMM, NepBas M BTOpas MPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKHI U
¢u3nyecKuil CMBICI IPOU3BOJHOW, IepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHE HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULIUU
GyHKLINH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh TMPOU3BOJHBIE JIEMEHTApHBIX (YHKLMH; YyMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsI MCCIelOoBaHUA (DYHKIMI, HAaXOQUTh HaumOONIbIINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHMEM  ammapaTa MaTeMaTHYeCKOro aHaiu3a; I[pPUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUs C MOMOIbI0 auddepeHnanbHbIX
YpaBHEHUNU

YMeHue onepupoBath MOHATUAMU: rpapuKk QyHKIMH, oOpaTHas (QyHKUHUSA,
KOMIO3UIMSA (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYHKIUS,
pauuoHanmbHass (YHKLHUSA, CTeNeHHas (YHKIHS, TPUTOHOMETPHUUECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUUYECKHE (QYHKIWHU, IOKa3aTelbHas U
jgorapupmuueckas (QYHKIHUU; yMEHHE CTPOUTh TpauKH H3YyYEHHBIX
(byHKIUH, BBITOIHATH NMpeoOpazoBaHus IpaduKoB (GYHKIIMHA, UCIIOIb30BaTh
rpaduky UIsi U3ydeHus: MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aJad W3 PEaJbHON KHU3HH; BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BETUYMHAMU; HCIIOIb30BaTh CBOMCTBA U
rpaduku QyHKUMHA A7 pelieHHs] ypaBHEHUH, HEpaBeHCTB U 3ajad C
napameTpamMi; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXKECTBA
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM



YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJM W 4YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOIH, 33Jayd U3 00JacTH YIpPaBJIECHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHIO 3aJayd, HCCIENOBATh IIOJYyYEHHOE PEIICHUE WU
OLICHUBATh TPABAONOJOOHOCTh PE3yJbTaTOB; YMEHHE MOJCITUPOBAThH
peanbHble CUTyallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEIOBAThH
IOCTPOEHHBIE ~ MOJAENIM C  MCHOJBb30BAaHMEM  ammapara  aiareopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN pe3ynbTaT

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIEe 3HAUYECHMsS, pa3Max, JUCIEepPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJEKaTb, WHTEPIPETUPOBATH
uHpOpPMALKIO, TPEACTABICHHYIO B TaOMUIAX, HAa AHarpammax, rpadmukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAIBHBIX NPOLIECCOB U SBICHUM; NPEACTABIATh
MHPOpPMALMI0O C TOMOLIBIO TaObNMIl M  JAdarpamMM; HCCIel0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHCIE C IPUMEHEHHEM TIpadUuecKux
METO/OB U 3JIEKTPOHHBIX CPEJACTB; IpaUUecKu UCCIeI0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSMHU: CIy4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C MHCIIOIb30BAaHUEM TIpaUYecKX METOJI0B; IMPUMEHSAThH
GopMyNbl CIIOKEHUS M YMHOXEHMsS BeposATHOCTeH, (GopMmylly MOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (aKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peajbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
NOHATUSIMM:  CIy4yailHash  BeJNMYMHA, paclpeesieHue BEepOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCHEepCUs U CTaHJApTHOE OTKJIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMHM  pacrnpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCIpEICIICHUN I pELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUAMU: 3aKOH OOJIBIIMX YHUCEJ, METOJbl BHIOOPOUHBIX
UCCIIEIOBaHMI; YMEHUE PUBOIUTH IPUMEPHI IIPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaThH
MOHATUSIMM:  COYETAaHUE, [IePEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBok; OuHOM HblOTOHA; yMeHHE NpPHUMEHSTh KOMOWHATOPHBIE
GbakTbl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH ITOJTYUEHHBIN pe3ybTar

YMmenne ONCprupoOBaThH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YyIJa, IUIOCKUI yroJ, 1BYIpPaHHbBIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAOIIMECS MPAMbIC, MapaUICTbHOCTh U
NEPHEHAUKYIIAPHOCTD NPAMBIX U IUIOCKOCTEH, YrOJl MEXKIY MPSAMBIMHU, YrOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSAMHU, PACCTOSHUE OT
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11

12

13

TOYKH OO0 INUIOCKOCTH, PACCTOAHHUC MCKAY MPSAMBIMH, PACCTOAHHUEC MCKIY
IIJIOCKOCTAMHU, YMCEHHUC HCIIOJIB30BaTh IIpU PEIICHHHU 3aJad HN3YUCHHBIC
(baKTBI N TCOPEMBI INIAHUMCTPHUU, YMCHHUC OLUCHHUBATH Pa3sMEpPhbI 00BEKTOB
OKpyXKamimero Mvpa, CTpOUTbh MATEMATHYCCKUC MOACINM C IIOMOIIBIO
rCOMETPHUICCKUX MOHATHH | BCJINMYMH, peulaTb CBsA3aHHLIC C HHUMHA
MPAKTUYCCKUC 3aJa4r

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHJIpPA, O00BEM Kyoa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMJIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHHUe
MHOTOTPaHHHMKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OIpeneaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAX M TMpPHU3HAKAX T'EOMETPUYECKUX (Uryp, 0OOCHOBHIBATHHIIM
ONpoBepraTh MX; YMEHHE TPOBOAWTH KiIAacCHPHUKAIUIO GHUTYyp IO
pPa3IMYHBIM TPU3HAKaM, BBIIOJHATE HEOOXOAWMBIC JIOTIOJIHUTEIHHBIE
MOCTPOCHUS

YMeHue onepupoBarh MOHATUSIMH: JABUKEHHE B  IPOCTPAHCTBE,
HapaJIHGHBHBIﬁ MNEPEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00UsI, NOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOA0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOIIEHUS TIPH
pelIeHnH 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
ioaab, 006EM) MpHU pelIeHU  3a7a4 U3 IPYruX yueOHbIX IPEIMETOB U U3
peabHOM KM3HHU; YMEHUE BBIUUCIATH T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroJ, IUIOIIab, O0BEM, MJIOMIAAb MOBEPXHOCTH), MCIONb3ySd H3y4eHHBIC
q)OpMy.]'IBI N MCTOABI, B TOM 4YHCIIC: IJIOIIAaAb ITOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepbl; 00BEM  KyOa,
NpAMOYTOJIBHOI'O IHapajuiCCinuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

YMeHHe OnepupoBaTh MOHATHSAMH: MPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPa Ha 4YHCJIO, pa3jokKeHHe BEeKTopa Mo Oasucy,
CKQJIIPHOE TMPOM3BEICHHE, BEKTOPHOE MPOM3BEICHUE, YOl MEKIY
BCKTOpaMH; YMCHHUEC HUCII0JIb30BaTh BeKTOpHBII)’I n KOOp)IPIHaTHBIﬁ METOO IJIs1
pellICHHS TEOMETPUUCCKUX 3a/1a4 U 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB

YMeHue BeIOMpaTh MOAXOMSIINN METOM JIJIS PEIICHHs 3aJaui; TOHUMaHNe



3HAYUMOCTH MATEMATUKH B W3YYCHHH NPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIAUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kox
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1.6

1.7

1.8
1.9
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2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

3.1

3.2

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Yucna 1 BEIUUCIIEHUSA
HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH IEIbIX YUCcel

Panmonaneupie  uncna. OOBIKHOBEHHBIE W JICCATUYHBIE JPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH

Apudmernueckuii KOpeHb HATypajbHOM creneHd. JleWcTBUS ¢ apuMETHUECKUMHU
KOPHSIMH HaTypaJIbHOM CTEIIEHU

CrenieHb ¢ OCJIBIM ITOKA3aTCJICM. CreneHs ¢ palliOHAJIbHBIM I1OKAa3aTCJICM. CBolicTBa
CTCIICHHU

CuHyc, KOCHMHYC M TaHTEHC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHT€HC YUCJIOBOTO apryMeHTa

Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI

JletictBuTenbHbIe ynciaa. ApudMEeTHUECKHE OTEPALMK C JICHCTBUTEIBHBIMU YHCIaMHU.
[TpuOmkE€HHBIE BBIUMCICHUS, TPAaBUIa OKPYTJICHUS, MPUKHUIKA U OLIEHKA pe3yibTara
BBEIYHCIICHUN

[IpeoOpazoBanme BeIpaKeHUN

KommuiekcHsle uncna

YpaBHEHHs 1 HEPABEHCTBA

[lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

HppanyroHanbHble ypaBHEHHS

TpuronomeTrpruyeckue ypaBHEHHS

[Toka3zarenbHble U TorapupMUIecKre ypaBHEHUS

[{enble u 1poOHO-palOHATbHBIE HEPABEHCTBA

HppanmoHanbHble HEpaBEHCTBA

[ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

TpuronomeTpuueckne HEpaBeHCTBA

CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU

Martpuna cucTemMbl TMHEHHBIX YpaBHEHNN. ONpeaennTens MaTpULbI

OyHKIUHU U TpadUKU

Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHOo o00paTHBIE
byakuun. Yérapie n HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIN

Ob6nacte ompeaeneHuss W MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmum  QyHKoum.

[IpoMexyTkn  3HAKOMOCTOSAHCTBA.  [IpOoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haunbosbiiee u HauMeHblllee 3HaYeHne pyHKIuu



3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Ha IPOMEXYTKE

CreneHHas (QyHKIMS C HaTypaJbHbIM M II€JbIM MoKa3zaresneM. E€ coiicTBau rpaduxk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

Tpuronomerpuyueckue GyHKIMH, HX CBOMCTBA U TpaduKu
[TokazarenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITUH, HEPEPHIBHBIX
Ha OTpe3Ke

ITocenoBaTeNbHOCTH, CIIOCOOBI 3a0aHMS II0CIIEN0BATEIHLHOCTEN
Apudmerndeckast 1 reoMeTpudecKas nporpeccuu. @opMyiia CiI0KHBIX IPOIIEHTOB
Hagana MaTeMaTnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [IponsBoaHbIe 31€MEHTAPHBIX (YHKITHIA

[lpumeHeHHe TPOM3BOAHOW K MCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoskaeHue HauOOJBIIEr0 M HAaWMEHbBIIEro 3HadeHus (QyHKIUM Ha
OTpe3Ke

[TepBooOpa3znas. MuTerpan
MHoxecTBa U JIOTHKa

MHoOXecTBO, orepanuu Haj MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BepositHOCTB 1 cTaTucTHKA
OnucarenpHas CTaTUCTHUKA
BepositHOoCTB

KomOunaropuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

IIpsiMBbIE U INIOCKOCTU B IIPOCTPAHCTBE
MHororpanHuKu

Tena 1 MOBEPXHOCTH BpALICHUS

KoopanHatsl 1 BEKTOPBI



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

Yyebnoe mocobue "Marematuka. BepostHocTh 1 ctatuctuka 11 ximacc. bazoBerit
u yriyonéuusiii yposens'". byaumosuu E.A., bynerae B.A.,— M: IIpocBemienue,

2023.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK

http://fipi.ru/ (caiit DUIIN);

http://school-collection.edu.ru/

https://resh.edu.ru/

https://ps.1sept.ru/ (caiit razetsi «IlepBoe ceHTIOPs»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (naTepaeT-OubIIMOTEKA caiita MOCKOBCKOTO

[IEHTPa HETPEPHIBHOTO MAaTEMAaTHUECKOTO 00pa3oBaHusl);



http://etudes.ru (maremaTHuecKHe 3TIOMBI);

http://kvant.mccme.ru/ (Hay4HO-IONYJISAPHBIN (DPU3MKOMAaTEMATHUCCKHI KypHAI
«KBanT®);

http://lib.mexmat.ru/books/3275 (snekrponHas OubIHOTEKA

MOCKOBCKOr0 rocyiapCTBEHHOIO YHUBEPCHUTETA
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