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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0Aa30BOTO YPOBHS SIBISETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadeH juisi popMUpOBaHHUS Yy OOyHaroIIUXcs
CTaTUCTUYECKOW KYJBTYpbl M IOHMMAaHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIyYalHBIX COOBITHM, BEIUYUH U
npoueccos. Ilpu u3yueHum kypca oOOramaroTcs MNPEACTABICHUS YYalllUXcCs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAYUMOCTH
U OOIIHOCTM MaTEeMaTUYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MMOJYyYECHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMUMHAX U B3aMMOCBA3SX MEXKJIYy HUMH Ha BaXKHBIX MPUMEPAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI HAa 0a30BOM YpPOBHE BBIJIEIICHBI
CIIEyIOIllME OCHOBHBIE cojepxkaTelbHble JHUHUU: «CiyyaliHble COOBITHA |
BEPOSTHOCTIY, «CydailHble BEIMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4eHUE TIE€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacCIpe/iesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEICTICHUSIMU.

Copnepxxanune nuHuM «CrydaiiHble COOBITHUSI M BEPOSTHOCTH  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUU BEpPOSITHOCTEH
MEXIy 3HAUCHHUSIMU CIIyYalHBIX BEJIMYMH, & TAK)KE 3Ta JIMHUS HEOOXOJMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONBIIUX Yucel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B MpHUpPOJE M OOLIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHUEM MaTEMaTHIECKOTO (hopMaanu3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BEIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HAa OMHCAHUW M HM3YyYCHUH CIydalHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
IOKa3aTeJIbHOMY W HOPMAJILHOMY PpAacIpeIeiCHHsIM, TIPH 3TOM IPEIIoIaraeTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoSATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAMUTCS 1 yac B HENENI0 B TEUEHHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpennee
apupMeTHyecKoe, MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HAYCHHUA, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSI. DJIEMEHTApHBIC
coObITHs (MCX0/bI). BeposTHOCTh ciydaitHOro coObITHS. BimM30cTh 9acToThl H
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JIIEMEHTAapHBIMU  COOBITUSAIMU.  BepoATHOCTM  COOBITHMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM.

Omnepanuu HajJ COOBITUSAMU: NIEpeEceueHue, O0BbEIUHEHNE, TPOTUBOMIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepuMenTta. Gopmyna nonHol BeposTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢pakrtopuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  Iuarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX BEJIMYMH: MaTE€MaTHYECKOE
OKMJIAHUE, IUCIIEPCHUsI W CTAaHJApTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO0 OXKMIAHUS, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOW JKHU3HU.
Matematuueckoe oxugaHue OMHAPHOW Ciay4yaliHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCUsi TEOMETPUIYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B Hayke, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/] UCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydYanHbIX BeauuyuH. [loHATHE O IIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJIbHOM PacCIpeCICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYeCKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, ITaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WH/IMBUIYAJIGHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU PE2YTIIMUBHBIMU OeUCMBUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBISBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, NAaHHBIX, HAOIOJICHUSX U yTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

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

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI MO Pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M GOPM MIPEACTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOTY4YEHHbBIN pPe3ylbTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:
COCTaBJISITH IIJIaH, AJITOPUTM PEIICHUS 3a/layu, BRIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb:

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

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OMIMOOK, BBHISBICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTrh  MNOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HMCXOJA) CIy4aillHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX ~ COOBITHM, COOBITHE, TPOTUBOIOJOKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

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

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B Cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSAMH:  CIydaiiHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUI0 WK C IIOMOIIBIO TUarpaMm.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYAaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIIbHOM PaCIPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne /it P Konrpoabnbie IpakTuyeckue (mupp )
NMPOrpaMmblI Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
IIpencraBnenue JaHHBIX U ONUCATEIIbHAS 4 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyyaiiHble OIIBITHI M CIIy4aliHbIE COOBITHS,
omijm c aBHOB03MO)KH}I/:I{MI/I 3 1 bubnmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOSTHOCTb, IEPEBO
CJIyyaifHOTO OIbITa, popMyIia MOTHON 6 bubmmorexa [OK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6mmoreka [IOK
4
DTIEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTENbHBIX UCIIBITAHUH 3 1 bubmmorexa [TOK
p a https://m.edsoo.ru/e0b7b0f1
CryyaliHble BEIIMYNHEI U PACIIPEACICHUS 6 bubnnorexa [IOK
i pactipen https://m.edsoo.ru/e0b7b0f1
N bubnmoreka [JOK
2
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 5 httos://m.edsoo.ru/e0b7hOfL
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MaremaTH4ecKoe OKHUIAHUE CIyUYaHON 4 bubnuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
) Jlucnepcust M CTaHAAPTHOE OTKIIOHEHHUE 4 1 bubnnoreka [JOK
CIIy4alHOM BEJIMYHHBI https://m.edsoo.ru/5fhc5dcl
bubmuorexa [JOK
3 3aKon Gompumx wncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE ciyyaliHbIE BETMYUHbI 9 bubnunoreka [JOK
(pacnipenienenus) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
5 H 2 1
OPMAILHOC PACTIPEACICHHA https://m.edsoo.ru/5fbc5dcl
6 IToBTOpenue, 00o0IEHNE U 19 5 bubmmoreka [IOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon
npose
psieMo IIpoBepsiemble peMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
ro NPOrpaMMbl CpeJHero oo1ero oopa3oBaHus
pe3yJib
Tara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTtath U CTPOUTH TAOJIULIBI U JUATPaMMBbl
6.2 OnepupoBarh MOHATUSAMH: CpeIHEE apuPMETHIECKOe, Meana, HanOoJbIlee, HANMEHbIIIEE
' 3HaYEHHE, Pa3MaxX MACCHUBA YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMH: CIy4alHBIM SKCIEPUMEHT (OMBIT) U CIIy4ailHOe COOBITHE,
6.3 AJIEMEHTapHOE COOBITHE  (BJIEMEHTApHBIM HWCXOM) CIY4alHOTO ONBITa;, HAXOAWTH
' BEPOATHOCTH B OIBITaX C PABHOBO3MOXKHBIMH CIyYaHBIMH COOBITHUSIMU, HAXOAWUTH U
CpPaBHMBATh BEPOSITHOCTH COOBITUN B M3YUEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxoauts 1 GopMynupoBaTh COOBITHS: TIEPECEUCHUE U OOBEAMHEHHUE JaHHBIX COOBITHH,
6.4 cOOBITHE, TPOTHUBOMNOJIOKHOE JAHHOMY COOBITHIO; MOJIb30BaThCS AMarpaMmaMu Jiliepa u
(bopMyI0ii cl10’KeHusI BEPOATHOCTEN MPU PEIICHUH 3a]a4
65 OnepupoBaTb NOHATHUSMHU: YCIOBHAs BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS; HAXOIUTh
' BEPOATHOCTH C IOMOUIBIO TIPaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4ailHOrO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTb NOHSTUSIMU: HUCIBITAHUE, HE3aBUCHMBbIE HCIBITAaHUS, CEpHsl HCIBITaHUH,
6.7 ycliex W Heyjada; HaXOAUTh BEPOSITHOCTU COOBITHM B CEpHM HE3aBUCHUMBIX UCHBITAHUHN 110
MIEPBOI0O ycCIexa, HAXOIUTh BEPOSATHOCTU COOBITUI B cepUM UcTbITaHu bepHynn
6. OnepupoBaTh MOHATHSMH: ClydyailHas BEJIMYMHA, paclpefiefieHue BEpOsSTHOCTEH,

AuarpaMma pacupeaciCHus

11 KJIACC

Kon IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM




npoBe NMPOrpaMMbl CpeIHero o0mero 06pa3oBaHus
psieMo
ro
pe3yJib
Tara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
£ 1 CpaBHUBaTh BEPOSTHOCTH 3HAYEHUI CIIy4ailHON BEIUYMHBI IO PACIpPENEICHUIO WIH C
MIOMOUIBIO AMArpamMMm
OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OXKUJAHMS, NPUBOAMUTH IPUMEPHI TOTrO, KaK
5.2 NPUMEHSETCd  MaTeMaTH4ecKoe  OXKHMJAHUE  CIy4alHOM  BEJIMYMHBI,  HAXOJUTh
MaTEMaTUYECKOE OXKHUIaHNUE IO JAaHHOMY pacpeeIeHUIO
5.3 Nmets npeacTaBienye o 3aKk0He 0OJIBIINX YHCET
5.4 HNmets npeacraBieHrne 0 HOPMaIbHOM PACIPENCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

Koxa
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
[IpencraBnenne OaHHBIX C MoMouIblo Tabnuun u auarpamM. Cpennee apudmernyueckoe,
6.1 Me/iuaHa, HauOosblllee M HauMEHbIIee 3HAa4YeHMs, pa3Max, AMUCIEpCUs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuyailHble SKCIIEPUMEHTHI (ONBITHI) M CllydallHble COOBITUS. OJEMEHTAPHBIE COOBITHS
6.2 (ucxonsl). BeposTHOCTH ciy4aiilHOro COOBITHS. BIM30CTh YaCTOTBHI U BEPOATHOCTH COOBITHIA.
' CraydaiiHple OMNBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMH COOBITHAMHU. BeposTHOCTH
COOBITHH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
6.3 Onepauuu HajJ COOBITHSMM: IepecedeHue, OObEeJUHEHUE, MPOTHUBOMOJIOKHBIE COOBITHS.
' Huarpammsl Diinepa. @opmyina caokeHus: BEpoSsTHOCTEN
6.4 VYcnoBHas BEpOSTHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO CiydallHOrO SKCIIEPHMEHTA.
' ®dopmyia nonHoi BeposaTHocTU. HezaBucumbie coObITHS
6.5 Komb6unaroproe mnpaBmio yMmHokeHus. IlepecranoBku u ¢axkrtopuan. Yucno coueTaHuil.
' Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa
bunapHblli ciny4ailHblil ONBIT (MCHBITAaHUE), yCleX M Heynada. He3aBucCUMBIE HCIBITaHUS.
6.6 Cepusi HE3aBUCUMBIX HCHBITAaHUN 10 mepBoro ycnexa. Cepusi HE3aBHCUMBIX HCIBITAHUN
bepuymn
6.7 Crnyuaitnas BennunHa. Pacnipenenenue BepositHocTed. Juarpamma pacnpenenenus. [Ipumepst
' pacrpeiesieHdid, B TOM YHCIIe TEOMETPUUIECKOE U OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
5 Teopust BeposiTHOCTEHN M CTaTUCTHKA
5 1 UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMYMH: MAaTEeMATUYECKOE OXHUAAHUE, JUCIEepCUst

U CTAaHAAPTHOC OTKJIOHCHHUC. HpI/IMepLI MNPUMCHCHUA MATCMATHYCCKOI'0 OXHUIaHUA, B TOM




yucjie B 3aJayaX M3 TOBCEJIHEBHOM KM3HH. MaTemaTH4ecKoe OXHUAaHue OWHapHOU
CIy4yalHOM BENWYMHBL. MaTremMaTUYeCKOE OXUIAHUE CYMMbI CIIyYalHBIX BEJIMYHH.

MartemaTudeckoe OXKHNJaHUEC W  JUCIIEPCUA T'COMETPUUCCKOro H OMHOMUAJIEHOTO

pacrpeeneHuin
£ 3ak0oH OOJBIINX YHCEN W €ro pPojb B HAayke, IpHUpoje U oOmiecTBe. BHIOOPOUHBI METON
' HUCCIIETOBAHUN

[Ipumepbl HempepbIBHBIX CIydyalHBIX BeNU4MH. [IOHSATHE O MJIOTHOCTH pacrpeaeieHus.
5.3 3amaun, NPUBOASIIME K HOPMAIBHOMY pacnpeneneHuro. l[loHaTHe O HOPMaIbHOM

pacnpeeseHun




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMs

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3yJbTATaM OCBOEHUS] OCHOBHOI
00pa3oBaTeJIbLHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

Brnanenne wmeromamMM  OKa3aTeNbCTB, AITOPUTMAMU  pPELIEHUs 3aJay; YMEHHE
dbopMynupoBaTh M ONEpPUPOBATH IOHATUSMHU: OIpEICICHHUE, aKCHUOMa, Teopema,
CIIEJICTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTEJbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKH;
MPUMEHSTh UX; YMEHHE (OpMYyIUPOBaThH 00paTHOE U MPOTHBOIIOIOKHOE YTBEPKACHUE,
MPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, MCIOJb30BaTh METOJ MAaTeMaTHUYEeCKOU
WHIYKIIMW;, TPOBOAMTH JIOKa3aTeIbHbIE PACCYXIACHHUS TPHU PEIICHUWU 3a/ad, OLICHUBATH
JIOTUYECKYI0  TPaBUIBHOCTh  PACCYXKJICHUM; yMEHUE OINEpUPOBAaTh  IOHATHUAMH:
MHOKECTBO, IIOJMHOKECTBO, OIEpalMy HaJ MHOXECTBAMM;, YMEHHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisi ONUCAHUS PEaJbHbIX MPOIECCOB U SIBICHUN U
IIPH pElIeHUH 33/1a4, B TOM YHCIIE U3 IPYTHX Y4eOHBIX IPEIMETOB; YMEHUE ONEPUPOBAThH
MOHATHUSIMU: Tpad, CBSI3HBINA rpad, AepeBo, IUKI, Tpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh U
OIMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMHU; HCITIONB30BAaTh rpadbl IpU PEIICHUU 3a1a4

YMeHHe onepupoBaTh NOHATUAMU: HATYypalIbHOE YUCIIO, LIEJI0€ YNUCIIO0, CTENEHD C LEJIbIM
II0Ka3aTeJIeM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C PALMOHAIBHBIM IIOKA3aTelIeM,
CTEIEHb C JAEUCTBUTEIbHBIM ITOKa3aTeeM, JIOrapu(M 4ucia, CHHYC, KOCUHYC M TaHT€HC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK IO MOJYJI0, PAalMOHAIBHOE YUCIIO, MUPPALMOHAIBHOE
YHCJI0O, MHOYKECTBA HATYpPaJIbHBIX, LEJbIX, PAlMOHAIbHBIX, JECHCTBUTEIbHBIX YHCEI;
YMEHHE UCIOJIb30BaTh MPU3HAKU JAETUMOCTH, HAaWMEHbIIMM OOIMH JAenuTeNns Hu
HauMeHbllee olllee KpaTHOe, alrOpuT™M EBKiMIa mpu peuieHuu 3aiad; 3HAKOMCTBO C
Pa3IMYHBIMU MO3UIMOHHBIMM CUCTEMAaMU CUMCIIEHMSI; YMEHUE BBINOJIHATH BBIYUCIICHUE
3HaUYeHUH U 1peoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAKEHU; yMEHHE ONEpUPOBATh MOHATUAMHU:
MOCJIe/I0BAaTeNbHOCTh, apuMeTHyeckas Mporpeccus, reoMeTpudeckas Mporpeccus,
OeckoHeyHO  yObIBarollasi  reoMeTpuyeckas  Iporpeccus;  yMEHHEe  3aJlaBaThb
MOCTIeIOBATENbHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMys; yMEHHue
OIIEpUPOBATh IOHATHUSAMHU: KOMIUIEKCHOE YHCIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJYJIb ¥ apryMEeHT KOMIUIEKCHOIO uHcia, ¢opMa 3alucH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpanyeckas); yMeTb MPOU3BOJIUTH
apudmernueckue JEHCTBUS C KOMIUIEKCHBIMH 4YHMCIAMH; [PUBOJAUTH TMPUMEPHI
WCIIOJIB30BAaHNsI KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHAMHU: Marpuua 2x2 u 3x3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAEITUTEINS

YMeHue ornepupoBaTh MOHITHSIMU: palliOHAIbHBIC, WUPPAMOHAILHEIE, TTOKa3aTeIbHbBIC,
CTENEHHBIE, JIoTapu(PMUUECKHEe, TPUTOHOMETPUUECKHE ypPAaBHEHHS W HEPaBEHCTBA, HX
CHUCTEMBI;  YMEHHE  ONEpUPOBATh  TMOHITHIAMH:  TOXIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHCHMH U HEPaBEHCTB,




PAaBHOCUJIBHOCTh YpAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peIlaTb YypaBHEHMUS,
HEpPaBEHCTBA M CHCTEMbl C IIOMOIIBIO PA3IUYHBIX NPUEMOB; pelIaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C IapaMeTpoM; MPUMEHSTh YypaBHEHHS, HEPAaBEHCTBA, UX
CUCTEMBI JJIsl PeLICHUS] MaTeMaTUYeCKUX 33/1a4 ¥ 33/1a4 U3 pa3IMYHbIX 00JacTell HAyKU U
peanbHON KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (PYHKIHS, YETHOCTH (YHKIUH, MEPUOTUIHOCTH
(GYHKIIMU, OrpaHHYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh ()YHKIIMH, SKCTPEMyM ()YHKIIHH,
HauOoJiblllee ¥ HAWMCEHbIICEe 3HAYCHUS (YHKIUM Ha TMPOMEXKYTKE, HEIpephIBHAS
GbyHKIUSA, acUMOTOTHI rpaduka (YHKIHMH, TIepBas M BTOpas MPOM3BOAHAS (PYHKIIUH,
TCOMETPUYUCCKUN U (PU3UUECKUI CMBICT TPOM3BOIHOMN, MEPBOOOpa3HAs, ONpeAcIEHHbIH
WHTETpA, yMEHHWE HAaXOJUTh AaCUMNTOTHI Tpaduka (QYHKIHH, yMEHHE BBIYHCISATH
MIPOU3BOJIHBIC CYMMBI, MPOU3BEICHUSI, YaCTHOTO M KOMITO3UIIMU (YHKIUN, HAXOJUTh
ypaBHEHHE KacaTelnbHOW K TrpaduKy QYHKIUH, yMEHHE HAXOIUTh IMPOU3BOIHBIC
JJIEMEHTApHBIX (DYHKIWK; yMEHWE HCIIOIb30BaTh IMPOU3BOJHYIO JUISI HCCIICTOBAHUS
GyHKIMH, HAXOUTh HAUOOJIBIITNE U HAUMCHBIINE 3HAUCHHSI (PYHKIUI; CTPOUTH rpaduku
MHOTOYJICHOB C HCIOJb30BaHHEM armapara MaTeMaTHYeCKOro aHalln3a; MPUMEHSTh
MPOU3BOJIHYIO JIISl HAXOXKICHHSI HAMIIYYIIEro PEIICHHsS B NMPHKIAIHBIX, B TOM YHCIC
COIMAIbHO-D)KOHOMHUECKUX M (U3NYECKUX 3a]adaX; HAXOJUTh IUIOMAAA H OOBEMBI
buryp ¢ moMoIIp WHTErpasia; IPUBOJAUTH TPUMEPHI MATEMATHUECKOTO MOICITUPOBAHUS
¢ oMot U GepeHATEHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIUHU, oOpaTHas (PyHKIMS, KOMIO3UIUSI
byHKIUH, nuHeWHas QYHKUMS, KBajgpaTu4yHass (YHKIUS, palroHanbHas (QYHKIHS,
cTerneHHas (YHKIUS, TPUTOHOMETpHUeckre (yHKIUU, 0OpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIMM, TOKa3aTellbHas U Jorapudmuueckas (yHKIMH; YMEHHE CTPOUTH Trpaduku
M3Y4YEHHBIX (YHKIMH, BBINOJHATH MpeoOpa3zoBaHus rpadukoB (yHKIUI, UCHOIb30BATh
rpaduKu I U3YYCHHS MPOIECCOB M 3aBUCHUMOCTEH, MPU PEIICHUU 337a4 U3 JAPYTUX
y9eOHBIX TIPEIMETOBH 337a4d U3 PEATbHOHN KU3HH; BBIPAXKATh (POpPMYIaMH 3aBUCHMOCTH
MEXIYy BEIUYHMHAMH, WCIIOIH30BaTh CBOWCTBA W Tpaduku (YHKIUH IS pEICHUS
ypaBHEHUH, HEPAaBEHCTB M 3a/Jad C MapaMeTpaMH; H300pakaTh HAa KOOPIAMHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM 4YMCJIE HA MPOLEHTHI, TOJIU U
4yacTu, Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOIH, 3a/la4l U3 00J1acTu
yIpaBiIeHUS TUYHBIMU U CEMEUHBIMU (PMHAHCAMM); COCTaBJISATh BBHIPAKEHUS, YPAaBHEHUS,
HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBHIO 3aJa4d, UCCIEAOBATH IOJNyYEHHOE PEIICHUE U
OLIEHUBATh MPAaBJONOAOOHOCTh PE3YNbTATOB; YMEHHE MOJEIMPOBATh pealbHbIC
CUTYyalluM Ha sI3bIKE MAaTEMATUKU; COCTABJIATh BBIPAKECHHUsI, yDABHEHUsI, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3aJa4M, UCCIEAOBATh IOCTPOCHHBIE MOJENIH C UCIOJIb30BAHUEM
anmapara anreOpbl, THTEpIPETUPOBATh MOIYUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apudmMeTndeckoe, MeArnana, HauooJbIIee
HAaWMEHBIIIEE 3HAYECHUs, pa3Max, IUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE YHCIOBOTO
HaOopa; yMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH WHPOPMAIUIO, TPEJCTABICHHYIO B
Tabnuiax, Ha aquarpammax, rpadukax, oTpa)karollyl0 CBONCTBA PEaJbHBIX MPOIECCOB U
SIBJICHUH; TIPEJICTABIATh WH(POPMAIIUIO ¢ TTOMOIIBIO TAaOIWIl U JAWarpaMM; HCCIIEI0BAThH




CTAaTHUCTUYECKUE JaHHBIC, B TOM YHCIE C MNPUMEHEHUEM TpadUUYecKUX METOJO0B U
ANEKTPOHHBIX CPEJCTB; rpa)UUECKH UCCIEI0BATh COBMECTHbIE HAOIIOEHHS C TTIOMOIIBIO
JyarpamMm paccerBaHUs U JIMHEIHON perpeccuu

YMeHue omnepupoBaTh TMOHSATHSAMU: CIyY4alHBIH ONBIT W CIy4ailHOe CcOObITHE,
BEPOATHOCTb CIIy4alHOTO COOBITHSI; YMEHUE BBIYMCIIATH BEPOSITHOCTh C UCIIOJIb30BaHUEM
rpadMUecKuX METOAOB; MPUMEHATh (POPMYIIBI CIOKEHUS U YMHOXXEHHUS BEPOSTHOCTEH,
¢dopmyiny monHOM BeposATHOCTH, (opmyilny bepHymi, koMOUMHATOpHBIE (aKThl U
(GopMysbl; OLIEHMBATh BEPOATHOCTU pEalbHBIX COOBITUH; YMEHHE OIEepUpPOBaTh
MOHATHAMM: Cily4yaiiHas BEJIWYMHA, pACHpPENEICHHE BEPOATHOCTEM, MaTEMaTHYECKOE
OXKHJIaHUE, JTUCIEPCHUs U CTaHIAAPTHOE OTKJIOHEHHE CIy4allHOW BEIMYMHBI, (DYHKIUH
pacmpenelieHuss W IUIOTHOCTM PAaBHOMEPHOIO, ITOKA3aTeIbHOIO U HOPMAJIbHOIO
pacupeneeHnid; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX PACHPEICICHUN U
pelieHns 3ajad; 3HAKOMCTBO C T[IOHATUSAMHU: 3aKOH OOJBUIMX YHCEN, METObI
BBIOOPOYHBIX HCCIICJIOBAaHUH; YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHHS 3aKOHA
OONBIIMX 4YMCEN B NPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUAX; YMEHHE ONEpUPOBAThH
MOHATUSMH: COYETAHUE, IEPECTAHOBKA, YUCIO COYETaHUH, YMCIIO NEepeCTaHOBOK; OMHOM
HeroToHa; ymMeHue NpUMEHATh KOMOWHATOPHbIE (DAKTBI M PACCYXIEHUS A PELICHUs
3aJa4; OLEHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; COCTaBIATh BEPOSTHOCTHYIO
MOJIE€TIb U HHTEPIPETUPOBATH IIOJYyUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh NOHATUAMM: TOYKA, MPsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
JIyd, BEIUMYMHA YIVIa, IUIOCKUH Yroji, JABYTPAHHBIA YIoJI, TPEXTPaHHBIA Yroi,
CKPEILMBAIOIINECS MPsMBIE, MapalIeIbHOCTh M HNEPHEHIUKYJIAPHOCTh NPSIMBIX U
IUIOCKOCTEH, Yroa MEXIy NMPSMBIMH, YIOJ MEXKIY NPSMOM U IUNIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMHU, PAcCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHHE MEXIYy IPSIMBIMU,
paccTosiHue MeXay IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MpPU pPELIeHUH 3ajad
M3y4YeHHbIE (DaKThl U TEOPEMBbl IUIAHUMETPHUM; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILIEr0 MUPA; CTPOUTh MATEMATUYECKUE MOJENU C MOMOIIBI0 T€OMETPUUYECKUX
MOHATUM U BEJIWYUH, PElIaTh CBI3aHHbIE C HUMU MTPAKTUYECKHUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHSMU: TIOMATL GUTYPBI, 00BEM (UTYpPHI, MHOTOTPAHHUK,
MPaBUJIILHBIIT MHOTOTPaHHUK, CEUEHHE MHOTOTPAaHHMKA, KyO, MapajuieNenures], npusma,
nupamuza, Gurypa ¥ NOBEpXHOCTh BpallleHUus, IWIMHIP, KOHYC, map, chepa, miIomaib
cdepsl, IOMAAb MOBEPXHOCTH MHUpPAaMUAbI, MPU3MBI, KOHYCa, LIUIUHAPA, 00bEM KyOa,
MIPSIMOYTOJIBHOTO MapajulelenuIiea, MUpaMuIbl, TPU3MbI, LWIMHIpa, KOHyca, IIapa,
pa3BEPTKAa MOBEPXHOCTH, CEYEHUS KOHYca W LWIMHAPA, IapaJUIEIbHbIE OCH WU
OCHOBAHUIO, CEUEHHE I11apa, MI0CKOCTh, Kacarouasics cepbl, IUINHAPA, KOHyCa; YMEHUE
CTPOUTH CEYEHHWE MHOTOTpAaHHUKA, UW300paxkaTb MHOTOTPAHHUKH, (QUTYpBl U
IOBEPXHOCTH BPAILCHUS, UX CEUYEHHS, B TOM YHUCJIE C IMTIOMOLIBIO JJIEKTPOHHBIX CPEJICTB;
yMEHHUE NMPUMEHSATHh CBOMCTBA TEOMETPUUECKHUX (PUTYDP, CAMOCTOSATENHHO (OPMYITUPOBATH
ompenieNeHus u3ydaeMbIX (UTYp, BBIABUTATh THUIIOTE3Bl O CBOMCTBAX M TMpPH3HAKAX
reoMeTpuuecknx (Quryp, OOOCHOBBIBATHIIIM OIPOBEPraTh HX; YMEHHE TMPOBOJHTH
Kiaccupukanuio (GUTYp TIO Pa3IMYHBIM TPU3HAKAM, BBITIOIHATH HEOOXOIUMBIE
JOTIOJTHUTEIBHBIE TTIOCTPOCHUS
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YMeHHe onepupoBaTh NOHATUSAMU: ABUKEHUE B MIPOCTPAHCTBE, MapaJUIEIbHbIN IIEPEHOC,




CUMMETpHUs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOI00uS,
nmoAao0OHbIe (PUTYpPHI; YMEHHE paclio3HaBaTh paBHBIC M MOAOOHBIE (DUTYPHI, B TOM YHCIIC B
IPUPOJE, MCKYCCTBE, ApXMTEKType; HCIOJIb30BaTh I€OMETPUYECKHE OTHOLICHMS IpU
pelIeHNH 3ajjay; HaXOJUTh T€OMETPUUYECKHE BEIUYUHBI (UIMHA, Yroj, IUIOMaab, 00bEM)
IIPU PELICHUM 3ajjad U3 APYrMX y4eOHBIX MPEAMETOB U U3 PEaJbHOM >KU3HU; yMEHHE
BBIUUCIIATh TEOMETPUYECKHUE BEIMYMHBI (UIMHA, Yroj, IUIOmaab, OO0BEM, IUIOIAIb
MOBEPXHOCTH), UCHOJB3Ys H3y4eHHbIE (OPMYNIBI MU METOAbI, B TOM YHCIE: IUIOIMAIb
MOBEPXHOCTU MHPAMHJIBI, TPU3MBI, KOHYCa, IMIMHApA, TUIomanas chepsl; 00béM Kyoa,
NIPSIMOYTOJIBHOTO TapaiieNienunesa, MUpaMUuabl, TPU3MbI, [UIHMHIPA, KOHYca, IIapa;
yYMEHHUE HaXOAUTh OTHOLICHHE 00BEMOB MOAOOHBIX QUTYP
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YMeHue omnepupoBaTh MOHITHSIMH: TPSIMOYTOJbHAS CUCTEMa KOOPAWHAT, BEKTOD,
KOOpJIWHATHI TOYKH, KOOPJAUHATHI BEKTOPa, CyMMa BEKTOPOB, MIPOU3BEICHNE BEKTOpa Ha
YHCIIO0, pa3loKEeHHWE BEKTOpa IO 0a3ucy, CKaJIIpHOE IPOU3BEICHHE, BEKTOPHOE
MPOM3BEJICHNE, YTOJ MEXAY BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIH U
KOOPJMHATHBIN METOJ JJISl PEHICHHS T'eOMETPUYCCKHX 3allad M 3a7ad JPYyruxX y4eOHBIX
PEIMETOB
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YMeHue BeIOUPATh MOAXOMSIINN METOJ JJIsS PEIICHUsS 3a/1auv; TOHUMaHUEe 3HAYMMOCTH
MaTeMaTUKU B U3YyUYEHUU MPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; YMEHHUE
pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKU B HMCKYCCTBE, YMEHHE IPUBOAUTH
MpUMEPbl MaTEMaTHYECKUX OTKPBITHI POCCUNUCKON 1 MUPOBOI MaTeMaTHUECKON HayKU




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

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nemnble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie uncna. OOBIKHOBEHHBIE M JCCATHYHBIE APOOHM, MPOLECHTHI, OECKOHEYHBIC
' HEepUOIMYECKUe IpooH
13 Apudmernueckuii KOpeHb HATYpajdbHON cTerneHu. JeHcTBHs ¢ apupMETHYECKUMH KOPHIMHU
' HATYpaJIbLHOMN CTENEHU
1.4 Crenens c nenbM nokasateneM. CTeneHb ¢ pallMOHANbHBIM IToKa3aTenaeM. CBONCTBA CTENEHU
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apTyMEHTa
1.6  Jlorapudwm uyucna. Jlecaruunbie U HaTypajabHbIC JOrapudMbl
JeiicTBuTenpHbIe YHCTIa. ApH(PMETHYECKHE ONepald C JICHCTBUTEIBHBIMA YHUCIAMH.
1.7  IlpuOmxkEHHBIC BBIUUCIEHUS, MNpaBWIa OKPYIJIEHUs, IpPUKHMJKA U OLEHKAa pe3yJbTara
BBIYHCIICHU
1.8 = IIpeoOpa3oBaHue BEIpaKEHUI
19  KowmmiekcHbie yncna
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1  llensle  1poOHO-pallMOHATIEHBIE YPABHEHUS
2.2  HppaunoHanbHbIE YpaBHEHUS
2.3 = TpuroHomeTrpuieckue ypaBHEHUs
2.4 Tloka3arenbHbIe U JOTapu(PpMUUECKIE ypaBHEHUS
2.5  llensle n 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6  HppaunoHanabHblE HEPABEHCTBA
2.7  Tloka3zarenbHbIC U JOrapu(MHUUSCKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10  VYpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpwura cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIHH U TpaduKu
31 OyHknus, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynkuun. B3zaumHo oOparHble (GyHKIUH.
' Yérasie n HeuéTHBIe QyHKIMU. [leproanyeckre GyHKINN
OO6nacTp ompeneneHus: U MHOXKECTBO 3HaueHM ¢ynkuumu. Hymu ¢ynkmum. IIpomexyTku
3.2  3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MHHHAMYMBI
¢dbyakuun. Hanbonpiiee u HanMeHbIee 3HaYeHNE (PYHKITUN HA TTPOMEKYTKE
3.3  Crenennas (yHKIMS ¢ HATYpaJIbHBIM M LIETbIM Moka3aTeneM. EE cBoiicTBau rpaduk. CBoiicTBa




U rpaduk KOpHs N-0if cTeneHn

3.4  Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKU

3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku

36 Touku paspeiBa. AcuMnToThl TpadgukoB (QyHKiui. CBoiicTBa (DYHKIHIA, HENpPEpHIBHBIX Ha
' OTpe3Ke

3.7 IlocnenoBaresbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEILHOCTEH

3.8 Apudmernueckas u reomerpuueckas nporpeccun. @opmyia CIoKHBIX MPOIEHTOB
4 Hauana maremMaTHueckoro aHajimsa

4.1  IIpousBonnas GpyHkiuu. [Ipon3BoaHbIe AIeMEHTAPHBIX ()YHKIHNA

4.9 [IpuMeHeHHe NPOM3BOJHONW K HCCIECAOBAHUIO (YHKLIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
' HaxoxneHune HauOoJbIero 1 HAMMEHBLIEro 3Ha4eHUsl YHKLUU Ha OTpe3Ke

4.3  IlepBooOGpasnas. Murerpan
5) MHosxecTBa U JIOTHKA

5.1  MHoxecTBoO, onepalnuu HaJ MHOXKecTBaMHU. J{narpammsl Ditiepa — Benna

5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA

6.1  OnwmcarenpHas CTaTUCTHUKA

6.2  BeposTHOCTH

6.3  KomOunaropuka
7 I'eomerpus

7.1 = ®urypsl Ha IJIOCKOCTU

7.2 llpsMble ¥ MJIOCKOCTHU B IPOCTPAHCTBE

7.3 = MHOrOrpaHHUKH

7.4  Tena v NOBEPXHOCTHU BpaIllCHUS

7.5  KoopauHaTbl U BEKTOPBI
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