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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHUKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB paszpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOrO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl OOeclieYMBAaeT OBJAJICHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaAFOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiia (popmupoBaHusi y 0O0ydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIy4alHBIX COOBITHM, BEIUYUH U
nporieccoB. Ilpu m3ydeHum Kypca oOoOramarTcsi MPECTABICHUS YYalluxcs O
METO/IaX UCCIEIOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEACTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIY HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBHMM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE cojiepKaTeiabHbie JUHUU: «CiydaiiHbie COOBITHS W
BEPOSATHOCTIY, «CydailHble BETMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHMMaeT M3YYCHUE TE€OMETPUYECKOTO U
OMHOMMAIILHOTO PAaCIPECIICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTPE/ICTICHUSIMU.

Conepxanue mauHuU «CrydailHble COOBITHS W BEPOSTHOCTU»  CIIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJACTABICHUN O paclpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIy4YalHBIX BEJIMYMH, a TAKXK€ dTa JUHUA HEOOXOoJrMa Kak
0aza I W3ydeHHs] 3aKOHAa OONBIIUX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIOIIETO B TPUPOJEC U OOIIECTBE U MMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJTLHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopManu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYaHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIHA. OCHOBHOEC BHUMAaHUE YICISACTCS
IIOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeiCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(bhaxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
oTBOAUTCSL I uac 6 Hedento 6 meyeHue Ka)coo2o 200a 00yuenus, ecezo 68
YUeOHbIX uacoe.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apupMeTHyecKoe, MeauaHa, HauOoJblllee W HAWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOIO0KHbBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepumenTa. dopmyra nonHoi BeposTHOCTU. HezaBucruMble cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. I[lepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIi ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHWM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BenmuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MATEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHIApTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Matematuyeckoe oxugaHue OMHAPHOW Clay4yallHON BenWyuHbBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremaTuyeckoe OXUIAaHUE U
JUCTIEPCHUsl TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

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

[Ipumepsl HENpephIBHBIX ClOydYanHbIX BeaudyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
O HOPMAJIbHOM PacCIpeeICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHCKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKOW MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peLIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CIIOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIIOOMS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peamu3oBBIBaTh COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C()OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbl, TOHUMAHHEM BIIASHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJ)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYINKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH JAesITeIbHOCTH, JTarloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvnvlie  nosnasamenvuvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJlCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornyeckue AecTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH O0OOIIECHUSI U BBIBOJBI MO pE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiora, oOHapyXMBaTh pa3IM4Me U CXOJCTBO IMO3ULMUH; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBIsITh  pe3yJbTaThl  pEHIeHHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAUMU U OCOOEHHOCTEN ayAUTOPUHU.

CoTpyaHu4decTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYILIECTBA  KOMAHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeAeiaTh BUAbI paboT, 10roBapUBaThHCs, 00CYKIATh MPOLIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:
COCTaBJISITH IIJIaH, AJITOPUTM PEIICHUS 3a/lauu, BBIOUpATh CIIOCO0 pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(pMETHYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (3JIEMEHTApPHBIM HCXOJ) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOJUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TNEpECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOXKHOE JAHHOMY  COOBITHIO;
[0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pelIeHuN 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUIIAa YMHOXXEHHS, C MOMOUIbIO JIepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUA B CEpPUH
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOTO yCII€Xa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWUTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
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 MCXOaMHU
3 Orneparuy HaJ, COOBITHSMU, CIIOXKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HLITa do 151[ 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 Cepud OCIIE10BATEIbHBIX UCIIBITAHUN 3 1 bubmorexa LOK
P s hitps:/m.eds00.ru/e0b7bOf1
7 CryyaliHble BEIMYUHEI U pACIIPEASICHUS 6 bubnnorexa LIOK
i pactipen hitps:/m.eds00.ru/e0b7bOf1
bubmuorexa [JOK
8 06006 7 5 2
ODTIEHHIE 1 CHCTEMATHSATHA SHAHMH hitps:/m.eds00.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| MaremaTH4ecKO€e OKHUIAHUE CIyYalHON 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbeSdcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHUE 4 | bubnnoreka [JOK
CIIy4alHOM BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3 0 3 1
AKOH DOTIBIIIX HUCET https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ci1yyaliHbIE BETMYUHbI ) bubnnoreka [JOK
(pactipenenenus) 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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE

uugposbie

Ne ni/m Tema ypoka KonTpoabubie IlpakTunueckue

Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
[IpencraBieHue JaHHBIX C TIOMOIBIO Bbu6motreka [JOK

TaOIMI] ¥ TUarpamMm

https://m.edsoo.ru/25¢6d12b

Cpennee apudmeTnueckoe, MeIuaHa,
HarOOJIbIIICE ¥ HAUMCHBIIICE 3HAYCHUS,
pasmax, IUCIEePCHs], CTAaHIAPTHOE
OTKJIOHCHUEC YHUCJIIOBBIX Ha60p0B

bubnuoreka [{OK
https://m.edsoo.ru/dd00738d

Cpennee apudmeTnueckoe, MeIuaHa,
HanOoJIbIlIee U HAUMEHBIIIee 3HAUCHNUS,
pa3max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

Cpennee apudmernyeckoe, MeiMaHa,
HauOoJIbIIIee M HAaUMEHbIIIee 3HaUeHus,
pa3Max, Tucrepcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Crnyyaiinble S5KCTIEpUMEHTHI (OTIBITHI) U
cilyyaiiHble cOObITHA. DIeMeHTapHbIe
coOBITHSI (MCXOIbI)

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHH B ONIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSIMH

bu6nmorexa LIOK
https://m.edsoo.ru/98645f6¢

bu6nunorexa LIOK
https://m.edsoo.ru/7c¢9033a8

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

but6mmorekxa [IOK
https://m.edsoo.ru/64d75244




BeposTHOCTB CitydaitHOTO COOBITHSI.

bub6nmoreka [IOK

7
[IpakTuyeckas padora https://m.edsoo.ru/Se8fa94a
Orneparuy HaJ| COOBITHSIMU: TIEPECEUCHHE,
g 00beIMHEHNE COOBITHI, bubnunoreka LIOK
MIPOTHUBOIIOJIOKHBIE COOBITHS. JlarpaMMbl https://m.edsoo.ru/221c622b
Ditnepa
Onepanuu HaJ COOBITUSMU: TIEpECeUCHUE,
00beIMHEHNE COOBITHUI, bubnunoreka LIOK
9
IIPOTHBOIIOJIOKHBIE COOBITHS. JlarpaMMbl https://m.edsoo.ru/cc10cle2
Ditnepa
10 dopMmyiia CIIOKEHUS BEpPOSITHOCTEHN bubmorexa HOK
P P https://m.edsoo.ru/3057365d
VYciioBHast BEpOATHOCTh. Y MHOKEHHUE
11 BEpOSITHOCTEN. /[epeBo cinydyailHOro bubmorexa HOK
P + FEPERO CIyA https://m.eds00.ru/9a408d25
SKCHEPUMEHTA
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
12 BeposiTHOCTEH. [lepeBo ciydaitHOro bubmmorera OK
P s v https://m.edsoo.ru/ble76d3a
SKCIEPUMEHTA
VYcnoBHast BEpOSTHOCTh. Y MHOKEHUE
13 BeposiTHOCTEH. [[epeBo ciaydaitHOro bubmorexa HOK
p - AP ya https://m.edsoo.ru/47fb6b11
JKCTIEPUMEHTA
14 dopmyJia MOJTHON BEPOSITHOCTH bubmorexa HOK
PMY p https://m.edsoo.ru/1594 1bec
15 ®dopmyita MOJTHON BEPOSITHOCTH bubmorexa HOK
pMYy P https://m.edsoo.ru/a9ec13c8
16 ®opmysa MOJHONW BEPOATHOCTH. bubmuorexa [IOK
He3aBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KontponbHas pabora bubmuotexa [JOK




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

18 KomOunatopHoe npaBuiio yMHOXKEHUS bubamorexa LOK
P P Y https://m.edso0.ru/2270cf70
bubnunoreka LIOK
19 [lepecranoBk aKTopua
PECTaHOBKH H GakTOpH https://m.edsoo.ru/d58ce6d1
bubnunoreka LIOK
20 q 7
Heto cotteTattit https://m.eds00.ru/7904dfb0
21 Tpeyronbuuk Ilackang. @opmyna OuHoma Bbu6moreka [JOK
Hsrorona https://m.edsoo.ru/fa47998f
buHapHbIii ciiy4aliHbIi ONBIT (MCHBITAHUE),
2 ycnex 1 Heynada. HesaBucumslie bubnuorexa [IOK
ucnbiTanus. Cepus He3aBUCUMBIX https://m.edsoo.ru/2e1{2368
WCIIBITAHUI J0 MEPBOro ycrnexa
3 Cepust HE3aBUCUMBIX UCTIBITAHUI bubmuoreka [IOK
bepnymn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUM.
24 [TpakTideckast paboTa ¢ UCMOIB30BaHUEM bubnroreia LTOK
p p https://m.edsoo.ru/f4al5al4
AIEKTPOHHBIX TaOJIHII
bu6mmoreka IIOK
25 C i
A https://m.edsoo.ru/639be9aa
26 Pacnpenenenue BeposarHocren. luarpaMma bu6muoreka [JOK
pacrpeneiaeHus https://m.edsoo.ru/6dc7ff39
7 CyMMa ¥ IPOU3BEICHHE CITyYaiHBIX bubnmoreka [JOK
BEJIUYUH https://m.edsoo.ru/51b7ed5f
73 CyMMa U pou3BeIeHUE CIydalHbIX bubnmnoreka [JOK
BEIINYUH https://m.edsoo.ru/c2757cc3
79 [Ipumepsl pactipeiesieHuil, B TOM YHUCIIe bu6muoreka [JOK

TCOMECTPHUICCKOC U OMHOMHAIIBHOE

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




30 [Ipumepsl pactipesiesieHUid, B TOM YHCIIe | bubnmnoreka HOK
reOMEeTPHUIECKOe U OMHOMHUATBHOE https://m.edsoo.ru/5afffO5f
31 [ToBTOpEeHME, 0000IICHUE U | bubnunorexa LIOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpeHue, 0600IICHNE U | bubnmnoreka HOK
cHCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/e0la3dc4
33 Hroroas xouTpoasHas pabora 1 ngg;ff:;igﬁ}; 852679
34 [ToBTOpenue, 0600IICHNE 1 | bubanorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourposbnbie IIpakTuyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI

[ToBTOpenue, 0000MIEHNE, CUCTEMATH3AIHS

| 3HaHui. Ciy4aiiHble OIBITHI U bubnnorexa [JOK
BEPOATHOCTH CIy4ailHbIX coObITHI. Cepun https://m.edsoo.ru/430d330a
HE3aBUCUMBIX UCTIBITAHUN
[ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS

) 3HaHui. Ciy4aiiHble OIBITHI U bubnnorexa [HOK
BEPOSITHOCTH CIIy4ailHbIX coObITHH. Cepun https://m.edsoo.ru/a573a292
HE3aBHCHMBIX UCIIBITAHUN
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A

3 3HaHud. Ciy4aiiHble OBITH U bubnuoreka [IOK
BEPOSITHOCTH CIIy4alHBIX coObITHH. Cepun https://m.edsoo.ru/07a5e861
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS

4 3HaHud. Ciy4aiiHble OIBITH U bubnuoreka [IOK
BEPOATHOCTH cIy4yailHbIX coObITui. Cepun https://m.edsoo.ru/32bc29bf
HE3aBHCHUMBIX UCIIBITAHUN

5 IIpumepsl IpUMEHEHNS] MATEMAaTHYECKOTO bubnuoreka [IOK
OXHJIaHUs (CTpaxOBaHHeE, JOTepest) https://m.edsoo.ru/ea27084d

6 MaremaTuuecKoe O)KUIAHUE CYMMBI bubnuorexa [JOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/Oadefe9e

7 MaremMatnueckoe 0KHUIaHHue bubnmoreka [JOK

reOMETPHUICCKOIO U OMHOMUAJIEHOTO

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




pacrpeeneHuit

MareMaTH4ecKoe OKHIaHuE

bubmuoreka [JOK

pacmpenenenusi. PaBHomepHOe
pacrpeiesieHue 1 ero CBOMCTBa

8 FCOMGTpPI‘IGCK(:FO ¥ OMHOMHAJILHOTO hitps+//m.cdsoo.r/1 7606769
pacnpeneneHui
9 Jlucniepcus M cTaHJapTHOE OTKJIOHEHHE bubmmorexa LOK
https://m.edsoo.ru/bcc67{76
10 Jlucniepcus U cTaHIapTHOE OTKIOHEHHUE bubmmorexa LOK
https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHAJIBHOTO paCIIpeACIICHHS https://m.edsoo.ru/4b5a495e
12 [IpakTnueckast paboTa ¢ UCIIOJIb30BAaHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/a53cd884
13 3akoH OonplINX Yyrcen. BeioopouHslii bubnunoreka [JOK
METOJI UCCIETOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6onbIIuX unces. BeibopouHbrit bubnuorexa [JOK
METOJ UCCIIEIOBaHUN https://m.edsoo.ru/cf23b369
15 [IpakTnueckast paboTa ¢ UCIOIB30BAHUEM bubnuoreka [IOK
AJIEKTPOHHBIX TaOJIHIL https://m.edsoo.ru/6¢c1d11a6
bu6mmoreka [JOK
16 Hrorosas koHTposbHas padoTa https://m.edsoo.ru/7e379f8f
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHBIX
17 BeIM4HUH. OYHKINS IJIOTHOCTH bubmuoreka [IOK
pacnpenenenusi. PaBHomepHoe https://m.edsoo.ru/9f5b423d
pacrpeiesIeHHe U €ro CBOMCTBA
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHBIX
18 BeIMYHUH. DYHKIINS IJIOTHOCTH bubmuoreka [IOK

https://m.edsoo.ru/b1c2712e




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

19 pacnpezenennto. @yHKIMS INIOTHOCTH U bubmmorexa [TOK
. https://m.eds0o.ru/97c19f59
CBOMCTBAa HOPMAJILHOTO pacmpee/ieHuUs
20 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM bubnmoreka [JOK
ANEKTPOHHBIX TaOJIHNIL https://m.edsoo.ru/1f1f9ad9
[ToBTOpeHUEe, 06001ICHNE 1
21 cucTeMaTu3alus 3Hanuid. OnucarenbHas bubmmorexa [IOK
https://m.edsoo.ru/72953f4c
CTaTHCTUKA
[ToBTOpeHUE, 0600IICHNE 1
22 cucTeMaTu3alus 3Hanuid. OnucarenbHas bubmmorexa [IOK
https://m.edsoo.ru/b699ad0c
CTaTHCTUKA
[ToBTOpEeHME, 0000IIEHNE 1
3 cucTteMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU https://m.edsoo.ru/3fcbacf9
COOBITHSMHA
[ToBTOpEeHue, 06001IeHNE 1
24 cucTeMaTu3anus 3HaHui. OMBITHI ¢ bubnnoreka [JOK
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSMHA
[ToBTOpEeHuEe, 06001IeHNE 1
cUCTeMaTu3alvs 3HaHui. Beraucnenue
)5 BEPOSATHOCTEH COOBITHII ¢ MPUMEHEHUEM bubnmoreka [JOK
dhopmyn u rpadUUECKIX METOIOB https://m.eds00.ru/272910f5
(xoopauHaTHas npsAMas, 1epeBo,
nuarpaMmma Disepa)
[ToBTOpEeHUEe, 06001IEHNE 1
26 cucTeMaTtu3alus 3HaHui. Beruucienue bubnmoreka [JOK

BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dhopmyn u rpadUUECKIX METOIOB

https://m.edsoo.ru/dc9ad6ca




(koopauHaTHas npsAMas, AepeBo,
nuarpamma Jisepa)

[ToBTOpEeHmE, 0000IIEHNE U
cucTeMaru3anus 3HaHui. Berancnenue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM

bu6mmoreka [IOK

27
¢dbopmy1 u rpaduIECKUX METOI0B https://m.edso0o.ru/5964{277
(xoopauHaTHas npsAMas, 1epeBo,
nuarpamma Disepa)
[ToBTOpEeHME, 0000IIEHNE 1
chcTeMaTu3anys 3HaHuil. Beranciaenue
)% BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM bubnnoreka [JOK
dbopmyn U Tpa@UUECKUX METOI0B https://m.edsoo.ru/e71debe4
(xoopauHaTHas npsAMas, 1epeBo,
nuarpaMmma Disepa)
[ToBTOpEeHue, 06001IeHNE 1
29 cucremMaru3anus 3Hanui. CirydaiiHblie bubmmnorexa [IOK
YA https://m.edsoo.ru/00b2efb3
BEJIMYHHBI M pacTIpe/ieIICHUs
IToBTOpEeHne, 0600IIIEHNE U
30 CI/ICTeNI[)aTI/BauI/Iﬂ 3HaHui. CaydJaiiHbIe bubmmorera [TOK
-y https://m.edsoo.ru/1cc2df8f
BEJIMYUHBI U pactpeieieHus
[ToBTOpenue, 0600mEeHNE U
31 chCcTEMAaTH3alMs 3HaHui. MaTeMaTHyeckoe bubmorexa HOK
oL https://m.edsoo.ru/acal298c
OKUJIaHHE CITyYailHON BETHUHHBI
[ToBTOpenue, 0600IEeHNE U
32 cucTeMaTHu3anus 3HaHuH. MarteMaTnueckoe bubmorexa LOK
& o https://m.edsoo.ru/640a8ebf
OKUJIAHWE CITYJalHON BEITHYNHBI
bubmuoreka [JOK
33 HTtorosas KoHTpoOJBHasA padboTa
P P https://m.edso0.ru/0fd6d597
34 [ToBTOpeHME, 0600IIEHNE U bu6mmoreka [IOK




cucTeMaTu3alus 3HaHUH https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34 2 3



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi
pe3yjabrara
6 Teopusi BeposATHOCTEH U CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUArpaMMBbl
OnepupoBarh MOHATHSIMH: CpelHee apudmernyeckoe, MeAHAHA,
6.2 HauOospllee, HaMMEHbIIEE 3HAYEHHE, pa3Max MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBarh MOHATUSMHU: CIYYalHBI JKCHOEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTapHOE COOBITHE (DJICMEHTAPHBIA WCXOJ)
6.3 CIIy4yallHOTO  OIbITa;  HAXOJUTh  BEPOATHOCTH B  ONbITaX C
PaBHOBO3MOKHBIMH CIIy4YallHBIMU COOBITHSIMH, HAXOJUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B H3yYEHHBIX CIIyYalHBIX SIKCIIEPUMEHTAX
Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAHMHEHUE
64 JaHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO;
' MOJIb30BAaTbCA  JUarpaMMamMu  ODiinepa #u  (GOpPMYyIOH  CIOXKEHUS
BEPOSTHOCTEN MPH pELICHUHN 3a]1a4
OnepupoBaTh NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXEHHMS, C
ITOMOIIIBIO JEPEBa CIy4aiHOTO OIbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
67 UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEPUU
' HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOOUTh BEPOSTHOCTU
coOBITUH B CepUU UCTIBITaHUI bepHyin
6.8 OnepupoBarh MNMOHATUAMM: CIydallHas BEIWYMHA, pacHpelieseHue
' BEPOATHOCTEN, [Uarpamma pacipeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro

pe3yJbTara

0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHust




Teopusi BepoOSITHOCTEN U CTATHCTHKA

5.1

5.2

CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUW  CIIy4YalHOM  BEJIMYMHBI 10

pacnpeacCIICHUIO UJIX C IIOMOLIBIO JUArpaMm

OHepI/IpOBaTB INOHATHUCM MATCMATUUYCCKOTO OXHUAaHHA, MIPUBOIAUTH
IpuUMEPLI  TOTO, KaKk IOPHUMCHICTCA MaTEMAaTHYICCKOC OXXHNIaHUEC
CHy‘IaﬁHOﬁ BCIIMYHMHBI, HaXOAUTb MAaTCMAaTHUYCCKOC OXHIAAHHUC IIO0

JaHHOMY pacCIpCacICHUIO

5.3 HNwmets npencTaBiaeHne o0 3aKOHE OOJIBITUX YHCETT

5.4 HNmeTts nipeacraBiieHuE 0 HOpMAJIbHOM pacipeaeieHun

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
6 Teopusi BepOATHOCTEH U CTATHCTHKA
[IpencraBneHne JaHHBIX C ToMolplo Tabmun U avarpamm.  Cpenhee
6.1 apudmernyeckoe, MeauaHa, HaWOOJIbIIeE W HAMMCHbBIGE 3HAYCHUS, pa3Max,
JMCTIEpCHs M CTaHAapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrayvaiiHple SKCIEpUMEHTHI (OMBITBI) M CIy4yaiHble COOBITHS. JeMEeHTapHbIe
coObiTust (Mcxozsl). BeposTHOCTh ciydaitHOro coObITHUS. BIuM30CcTh 4acTOThl U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObITUsAMHU.  BeposiTHOCTM  CcOOBITUH B ONBITaX €  PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu HajJ COOBITUSAMM: TlepeceyeHHue, OOBbeIMHEHHEe, MPOTHBOIOIOKHBIE
. coObITud. Jlnarpammsl Ditnepa. @opmyrna ciaoxkeHus: BEposSsTHOCTEN
64 VYcnoBHas BEpPOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  ciaydalHOro
' skcnepumenTa. @opmyna nonHoi BeposTHOCTH. HezaBucumblie coObITHS
6.5 Komb6unaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6unoma HelotoHna
bunapHblli cimyuyailiHeli ONBIT (MCIBITaHUE), ycnex M Heynada. HesaBucumble
6.6 ucnelTanusa. Cepusi HE3aBUCHMBIX HCHOBITaHUH A0 1mepBoro ycmexa. Cepus

HE3aBUCHMBIX HCIILITAHUN ECpHYJ'IJ'II/I




6.7

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOcTel. [luarpamMmma pacnpeneneHus.

[Tpumeps! pactipeieieHUi, B TOM YHCIIe TEOMETPUIECKOE U OMHOMHAIBLHOE

11 KIIACC

Kon

5.1

5.2

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

Teopust BepOSITHOCTEN U CTATUCTHKA

YuciioBble XapaKTEpUCTUKHU CIyYalHbIX BEJIMYMH: MAaTEMaTU4YeCKOE OKHUJAaHUE,
JIUCTIEPCUSL U CTAaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NTPpUMEHEHUsT MATEMATHYECKOTO
O0XKMJIaHMsI, B TOM YHCIE B 337a4ax U3 ITOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXXHJlaHue OWHAPHOM CIy4allHOM BENMMYMHBI. MaTeMaTH4ecKoe 0XXHIAHHE CYMMBbI
CIy4alHbIX BEIMYMH. MaTremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeesIeHIH

3aKoH OOJBIIMX YUCENl M €ro posib B Hayke, Npupoje U obiiectse. BbiOopouHblit

METO/I UCCIIENOBAHUI
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[Ipumepsl  HENpPEpBIBHBIX ~ CIy4alHbIX BenuyuH. [loHSATHE O TUIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOASIIME K HOpMAIbHOMY pacupeenenuro. [lonstue o

HOPpMAJIbHOM pacIpCacIICHUN

HHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pe3y/JbTAaTaM OCBOCHUS

NPOBEPsEMOr0  OCHOBHOI 00pa3oBaTeIbLHOM IPOrPaMMBbI CPeIHEro 001ero

TpedoBaHMSI o0pa3oBaHus

Brmanenne Merogamm JOKa3aTelbCTB, AJITOPUTMAaMM pELIEHUs 3a7ad;
yMeHHe (QOpMYyIUpOBATH U ONEPUPOBATh TMOHATUSMU: OIpPEIEICHUE,
aKCHOMa, Teopema, CIEACTBHE, CBOMCTBO, IPU3HAK, JIOKA3aTEJIbCTBO,
paBHOCUJIbHBIE (OPMYJIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYyIUpOBaTh
0o0paTHOE M TPOTUBOINOJIOKHOE YTBEPXKAECHUE, MPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTEMaTU4YECKOM HHIYKIUU;
IIPOBOJUTH JI0KA3aTENIbHBIE PACCYXKACHUS IIPU PEIICHUM 3a]ay, OLICHUBATh
JIOTUYECKYI0  IPaBUIBHOCTb  PACCYXKACHUM; YMEHHE  ONEPUPOBATH
MOHATUSAMH: MHOXECTBO, IOJAMHOYKECTBO, OIEpally HaJ MHOXECTBAMU;
YMEHHUE UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONHCAHMS
peaNbHBIX MPOLECCOB U ABJICHUM W IPHU PEIICHWM 33a]ad4, B TOM YHCIE U3




JOPYruX Yy4eOHBIX NPEIMETOB; YMEHHE OIEpPHpPOBATH MOHATHUAMH: Tpad,
CBs3HBIA Tpad, nepeBo, LUK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; HUCHOIL30BaTh rpadbl Hpu
pelieHnu 3a1a4y

YMeHue omnepupoBaTh MOHATUSMU: HATypajJbHOE YHUCIO, IEJI0€ YHUCIO,
CTEMEHb C IIEJIBIM MOKa3aTejIeM, KOPEHb HATypallbHOW CTENEeHH, CTENEHb C
palMoHANIBHBIM ITOKA3aTEeIeM, CTEICHb C JICHCTBHTEIIBHBIM ITOKa3aTelIeM,
gorapudmM YucIa, CHHYC, KOCHHYC M TaHTCHC IPOU3BOJILHOIO 4YHCIIA,
OCTaTOK II0 MOJYJI0, PAlMOHAIBLHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOECTBA HaTYPaJIbHBIX, IEJIBIX, PAIIMOHATBHBIX, IEHCTBUTEILHBIX YHCEIT;
YMEHHE HCIIOJIb30BaTh TMPU3HAKH JIETMMOCTH, HAWUMEHBIINH OOImMi
JIeNUTeIh W HaWMEHbIee oOIee KpaTHOe, airoput™ EBkimuma mpu
pEIIeHUH 3a/1ay; 3HAaKOMCTBO C Pa3jIUYHBIMU MO3ULMOHHBIMU CHCTEMaMHU
CUHCIICHUS; YMEHHUE BBIMOIHITH BBIYMCICHUE 3HAYCHUN U TIPeoOpa3oBaHUs
BBIPOKECHHH CO CTEMECHSAMH W JjorapudmamMu, MnpeoOpa3oBaHus APOOHO-
palMoOHaJbHBIX  BBIPAKEHUN;  YMEHHE  ONEpPUpPOBATh  MOHATUSIMHU:
MOCJICIOBATEILHOCTh, apH(pMETHUYECKass TMPOrpecchsi, TeoMETpPUIECKas
nporpeccusi, OECKOHEYHO YOBIBAIOIAs TIeOMETpPUYEcKas MPOrpeccus;
YMEHHE 3aJlaBaTh IIOCJIEIOBAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE OTEPUPOBATH MOHSATHUSAMHU: KOMIUICKCHOE
YHUCJIO, CONPSOKEHHBbIE KOMIUIEKCHBIC YHCIIa, MOAYJAb W  apryMEHT
KOMIUIEKCHOTO  4YHCJa, dopMa  3amMcH  KOMIUICGKCHBIX  YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUUYECKass U  anreOpamyeckas), yMeThb
MIPOU3BOJUTh apU(PMETHUCCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI MCHOJIb30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2  u  3X3, omnpeaenuTenb  MaTpHULBbI,
F€OMETPUUYECKUM CMBICI ONPEIEIUTENS

YMeHue onepupoBaTh MNOHATUSIMM: pallMOHANbHbIE, HPpPalUOHAIIBLHBIE,
NOKa3aTebHbIC, CTENEeHHbIC, JOrapuPpMHUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHs M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOKIECTBO, TOXJECTBEHHOE INpeoOpa3oBaHME, YpPaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypaBHEHUH,
HEPAaBEHCTB U CUCTEM; YMEHHUE pelllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOILBIO Pa3IMYHbIX NPUEMOB; pelIaThb YpPaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHSTh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI
JUISL pellleHrs MaTeMaTHMYeCcKMX 3ajad W 3ajad U3 pa3jiMuHbIX oliacTeil
HayKH U peaIbHOM JKU3HU

YMenue omnepupoBaTh MOHATHSAMH: GYHKIUSA, YETHOCTh (QYHKIHUH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMHA, dKCTpeMyM (YHKIMH, HAanOoJIbIlIee W HAWMEHbIEee 3HAYCHUS
GYHKIIMM Ha MPOMEXKYTKE, HempephlBHAs (YHKIUS, aCUMITOTHI rpaduka
¢byHKUMU, TepBas U BTOpas NPOM3BOAHAS (YHKIUH, T€OMETPUYECKUN U
¢u3mueckuif  CMBICT  TPOU3BOAHOW, TepBOOOpa3Hasg, OMpeAeIEHHbIH




WHTETpAJI, YMEHUE HAXOJWUTh AaCUMIITOTHl Tpaduka (QYHKIHHA, YMEHUE
BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IPOM3BEICHNUS, YACTHOTO U KOMIO3UIIUI
GbyHKIMI, HAXOAUTH YpaBHEHUE KacaTeabHOU K rpaduky QyHKUNU; yMEHUE
HAXOJUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX (PYHKLIMN; YMEHHE HCIOJIb30BaTh
MPOM3BOJHYIO MJI HCCIeAOBaHUsA (PYHKIMM, HAXOAWUTh HAaUOOIbIINE U
HAaUMEHBIINE 3HA4YeHHUs] (YHKIUH; CTPOUTH TpaduKH MHOTOUICHOB C
UCIIOJIb30BAaHWEM  ammapaTta MaTeMaTUYecKOro aHali3a; IPUMEHSTh
MPOU3BOJHYIO JJII HAXOXKJACHUS HAWIYYIIEro PEUICHHs B MPUKIATHBIX, B
TOM YHCIIe COIMAITBHO-DKOHOMUYECKMX M (DU3MUECKUX 3a/ladax; HaXOJHUTh
IOMIAAN U 00BEMBI (PUTYp C MOMOIIBIO UHTETpala; MPUBOJAUTH MPUMEPHI
MaTEeMaTHUYeCKOT0 MOJEIUPOBAHUS C TMOMOIIBI0 U depeHIHaTbHbIX
ypaBHEHU U

YMeHue onepupoBaTh HMOHATHAMH: rpaduk GyHKUINU, oOpaTHas (yHKUHS,
KOMIO3UIUsS  (DYHKIMHA, JWHEHHas QYHKUIUSA, KBaIpaTU4Has QYHKIUS,
panuoHaibHass (QYHKIHUs, CTeNeHHas (QYHKIMS, TPUTOHOMETPUYCCKUE
GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIIMHU, IOKa3aTelIbHAS |
jgorapupmuueckasi (QYHKIMH; YMEHUE CTPOUTh TpapUKH H3YyYCHHBIX
GbyHKIM, BRITOTHATH MpeoOpa3oBaHus rpa@uKoB QyHKINNA, UCTIOIH30BATh
rpaduKu U U3YYCHUS MPOIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 3a/1a4
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3aad M3 PEaJbHON KHU3HH; BBIPAKAThH
dopMyTaMu 3aBHCHMOCTH MEX]y BEITMUYMHAMHM; HCIIOJIb30BaTh CBOMCTBA H
rpadukn QYHKOWUH [ pelIeHUs ypaBHEHWH, HEPABCHCTB W 3adad C
napameTpamMu; H300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOXKECTBa
pellIeHHId ypaBHEHNU, HEPABEHCTB M UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3a/a4il U3 O0JacTH YNpaBICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJadyd, HCCIENOBATH IIOJYyYEHHOE PELICHUE W
OLIEHUBATh MPaBAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJETUPOBaTh
pealbHBIE CUTYallUM Ha S3BIKE MAaTE€MATHKH; COCTaBISATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4i, UCCIIEI0BAThH
IOCTPOCHHBIE ~ MOJIEJIM  C  HUCIOJBb30BAHMEM  ammapata  anreOpsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHHue omnepupoBaTh MOHATHIMH: CpeaHee apudmeThyeckoe, MeIuaHa,
HauOoJblllee U HAaMEHbIIee 3HAYCHMS, pa3Max, JUCIEepPCHUs, CTaHIIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
nH(popMaInio, MpeACTaBICHHYI0 B TaOIUIAaX, HA AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA peajbHBIX MPOIECCOB U SBJICHUHN; MPEICTABIATH
uHpOpMaIMI0O C TOMOIIBI0 TAaOMUI] W  JUarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C TPUMEHEHUEM TrpadUuuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; TpadUuecKH MCCIEeI0BaTh COBMECTHBIC
HAOII0/IEHUS C TIOMOIIBIO0 TUarpaMM pacCeUBaHUS U IMHEHHON perpeccun




YMeHHe OonepupoBaTh IOHATUAMM: CIIyYalHBIM ONBIT M CIIy4ailiHOE
cOOBbITHE, BEPOSITHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TpadUyecKUX METOJOB; INPUMEHATH
bopMyIbl CIIOXKEHHSIT M YMHOXXEHUS BEpOSTHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (opmyny bepHymu, komOuHaTOpHBIE (DAKTBI U (OPMYIIBL;
OLICHUBATh BEPOSITHOCTH pEaNbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUSMH:  CIIydaiiHass BeJIMYMHA, pACIpeACiiCHHE BEpPOSITHOCTEH,
MaTeMaTHYECKOE OXHJaHUE, JUCIEPCUS W CTAaHAAPTHOE OTKIOHEHHUE
CIlyuallHOH  BENWYMHBL, (YHKIMUM  paclpeieieHUus U IJIOTHOCTH
PaBHOMEPHOTO, MOKa3aTEIIbHOTO U HOPMAJIBHOTO PACHPEICIICHHI; yMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJisl pelieHHs 3a/1ay;
3HAKOMCTBO C TOHATUSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
MCCJIEIOBaHUM; YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
qrcel B MPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATh
MNOHATUSMH: COYETaHWE, TIEPECTAaHOBKA, YHCIO COYETAaHHWH, YHUCIIO
NEePeCcTaHoBOK; OMHOM HBIOTOHA; yMeHHE MNPUMEHSATh KOMOMHATOpPHBIE
dakTel W pacCyKIeHHS JUIsl PEHICHUS 3aJad; OICHHBATH BEPOSTHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT
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YMmenue OICprupoOBaThH IIOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJia, IIJIOCKUI yroji, ABYIPAHHBII
YIOJI, TPEXTPAHHBIN YroJj, CKPEIIUBAIOIIMECS MPAMbIEC, NapaJUICIbHOCTh U
NEPNCHAUKYIAPHOCTb NPAMBIX WU HJIOCKOCTGIZ, yYroJj MExay nNpsaAMbIMHU, YI'OJI
MEXIY NMPSAMON U MIJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHHUE OT
TOYKHU 10 IUIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMH, PACCTOSHHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IIPU PELIEHUM 3a7a4 H3y4YCHHBIE
GbakThl U TEOpeMBbl MJIAHUMETPUHU; YMEHHE OLICHHUBATH pa3Mepbl OOBHEKTOB
OKPYKAIOIIEr0 MHUpa; CTPOUTh MATEMATHYECKUE MOJEIU C IOMOIIBIO
TCOMETPHUICCKUX MMOHATHI U BCJIIMYMH, pelIaTb CBA3aHHBIC C HHUMU
MPAKTUYECKUE 32141

YMeHue onepupoBaTh MOHATUSAMHU: IUIOMAAL (GUTYPBI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPaBUIbHBI MHOTOTPAaHHUK, CEUYEHHWE MHOTOTPaHHHKA,
KyO, mapajuieNienunea, mpu3Ma, OUpamMuaa, QGuUrypa W TOBEPXHOCTh
BpalieHus, MWIMHIpP, KOHYyC, Imap, cdepa, Iuiomanas cgepsl, IUIOIIab
MOBEPXHOCTU TMHUPAMHUJIbI, TPU3MBI, KOHYycCa, IIJIHHIpA, OOBEM KyOa,
IpAMOYTOJIBHOI'O IHapajuiCCinuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHyca, Imapa, pa3BEépPTKa MOBEPXHOCTH, CEYCHHUS KOHyca W IHIWHPA,
napajuielbHble OCH WM OCHOBAaHWIO, CEYEHHWE IIapa, IUIOCKOCTh,
Kacaromasicss cdepbl, MHIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUeHUE
MHOTOTPaHHHKA, HM300pakaTh MHOTOTPAHHUKH, (DUTYpPBI U TIOBEPXHOCTH
BpalcHus, UX CCUYCHUS, B TOM YHCIIC C IMMOMOINBIO 3JICKTPOHHBIX CPCIACTB;
yYMEHHE MNPHUMEHSTh CBOMCTBAa T'€OMETPUUYECKUX (UIyp, CaMOCTOATEIHHO
bopMyIUpOBaTh OMpPENEICHUS U3Yy9aeMbIX (PUTYpP, BBIIBUTATH THUIIOTE3BI O
CBOICTBaX M TMpHU3HAKaX TeOMETpuYecKux (uryp, 0OOCHOBBIBATHUIIN




OnpoBepraTh MX; YMEHHE TNPOBOJAUTH KiIacCHPUKAIMIO GUTYp IO
pasJIMYHBIM NPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JIOMOJIHUTENIbHBIE
[IOCTPOEHUS
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YMeHue  onepupoBaTh NOHATHSAMH:  JBIDKEHHME B IPOCTPAHCTBE,
napajuieNbHBIA TIEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHWe 10A00Us, TOMO0HBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHbIE U IOJOOHBIE (UIYpbl, B TOM 4HCIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh N€OMETPUUYECKHE OTHOLICHUS NpH
pelIeHUH 3ajiad; HAaXOJUTh I'€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTod,
U101 b, 00BEM) IPU PELICHUH 33Ja4 U3 JPYTUX y4eOHbIX IPEIMETOB U U3
peanbHOM JKU3HM; YMEHUE BBIYHCISATH T€OMETPUYECKHE BEIMYUHBI (JITMHA,
yroi, IJIOMIaab, OOBEM, IUIOMIA[L MOBEPXHOCTH), UCHOJB3YS H3yuCHHBIE
GbopMyiIbl ¥ METOIbI, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUJIBI,
Opu3Mbl, KOHyca, [HWIWHApA, Iulomans chepsl; o00béM  KyOa,
OPSAMOYTOJIBHOTO HapajjieNienunesa, MNUPaMUbl, MPU3MbI, LHWIMHJIPA,
KOHYCa, Il1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (HUTYp
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VYmenune OIICpHUPOBAThL IHNOHATUAMH: MNPAMOYIroJibHasd CHUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHMHATBI BCKTOpd, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YHCJIO, pa3joKeHHEe BeKTopa Mo Oasucy,
CKaISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJl MEXIy
BEKTOpaMH; YMEHHE UCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METO JUISI
peIlICHHS TEOMETPHUYUCCKUX 3a/1a4 U 3a/1a4 JJPYTUX y4eOHBIX MPEAMETOB

13

YMeHnue BbIOMpaTh NOAXOASIINUNA METOJ JUlsl pElIeHUs 33Ja4u; NOHUMAaHNe
3HAYMMOCTH MAaTE€MAaTHKH B W3YYCHHU TPHPOTHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBICHUN; YMEHHME paACIO3HAaBAaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE IIPUBOAUTH IIPUMEPBHI MATEMaTUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAyKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE  JAPOOH, IPOLEHTHI,
OECKOHEUYHBIC MTEPUOANICCKUE APOOH
13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HaTypaJbHON CTENIEHU
14 Crenenb ¢ nensiM nokasareneMm. CTeneHb C palMOHAIbHBIM IOKa3areneM. CBoiicTBa
' CTEIEeH
L5 CuHyC, KOCHMHYC M TaHITE€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm uncna. JlecsTHUHBIC U HATYypabHBIE JIOTAPU(MBEI
JelicTBuTenpHble ynciaa. ApupMeTHnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 | IlpubnnxEHHbIE BBIYMUCICHUS, IPAaBUIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA pe3yJbTara
BBIYHCIICHUI
1.8  IIpeobpazoBanue BeIpaxKeHUN
1.9 = KommiekcHble uncia
2 YpaBHEHHUs U HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 = HUppaumonanbHble ypaBHEHHS
2.3 = TpuroHomerpuyeckue ypaBHEHHUS
2.4 Tloka3arenbHble U JorapupmMuyeckre ypaBHEHUs
2.5  lensie u npoOHO-paliMOHATBLHBIE HEPABEHCTBA
2.6 = HppaumnoHanbHbIE HEPABEHCTBA
2.7 = Tloka3arenbpHble U JorapuMUYECKre HEPABEHCTBA
2.8 = Tpuronomerpuyeckue HEpaBEHCTBA
2.9 = Cucrembl 1 COBOKYITHOCTH YpaBHEHHUM U HEPABEHCTB
2.10  VpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEHUN. OnpeaennuTens MaTpUILIbI
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHbIE
' ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIMHN
OO6nacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmum  QyHKum.
3.2  IlpoMmexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILUH.

MakcumyMmbl 1 MUHUMYMBI GyHKIIMU. Hanbomblee 1 HauMeHbllee 3HaueHNUE PYHKIIMU




Ha IPOMEXYTKE

CreneHHast (pyHKIMS C HATypaJdbHBIM U IIENBIM TTOKa3zaTeneM. EE cBoiicTBan 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. AcuMnToThl TpadukoB GyHkIuid. CBoricTBa (PYHKITUH, HETPEPHIBHBIX
' Ha OTPE3KE
3.7 = llocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8  Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciI0KHBIX IPOIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas hynkuuu. [Ipon3BoiHbIE JIEMEHTAPHBIX (PYHKITAN
[IpumeneHne mNPOU3BOAHON K HUCCIEAOBAaHMIO (YHKIMHA 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, orepauu Haj MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 llpAMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3~ MHOrorpaHHuKu
7.4  Tena u MNOBEPXHOCTH BpAIECHUS
7.5  KoopauHatThl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
Anrebpa u Hadasia MaremaTuueckoro anainuza. 10-11 kimacc. Anumos 1A,

Konsarun F0.M., TkaueBa M.B. u 1p. AxumionepHoe o611ectBo «3narenbcTBo

«IIpocsenieHue»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Marematuka. BeposarHocTs u cratuctuka 10-11 knaccsl. CaMOCTOSITEIbHBIE U

KOHTpOJbHBIE paboThl. B.A. bynbrueB. M: IIpocsemenue 2025

INPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Marematuueckasi BepTUKaib/BeposiTHOCTH B IIKOJIE

2. Yuu.py

3. AKmacc

4. Mos mkona

5. Skysmart
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