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MHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3oBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepalbHOTO  rOCYAApPCTBEHHOTO  00pa30BaTEIbHOIO CTAaHAAPTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABIIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHsblil Kypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoyibl. Kypc mpenHasHadueH st (OpMHUpPOBaHUSA y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl W TMOHUMAHUSA PpOJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA ISl U3YUYECHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoiieccoB. [lpu m3ydeHum Kypca oOoOramarTcsi MPEACTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAHUA U3MEHUMBOTIO MUPA, Pa3BUBACTCSA IOHMMAHUE 3HAYUMOCTHU
U OOIIHOCTH MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Conepxanue Kypca HampaBJICHO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMUMHAX M B3aUMOCBA3SX MEKJIYy HUMH Ha BAaXKHBIX IPUMEPAX, CHOKETbI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBHMM € yKa3aHHBIMU ILEISIMU B CTPYKType YydeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKa» CpeAHEed IIKOJbl Ha 0a30BOM YpOBHE BBIJICIICHBI
CJIEIyIONIUE OCHOBHBIE cojepKaTeiabHbie JUHUHU: «CiydaiiHbie COOBITHUS W
BEPOSTHOCTHY, «Cily4aiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyto d4acTp Kypca 3aHMMAaeT M3YYCHHUE TE€OMETPUYECKOTO0 U
OMHOMUATILHOI'O PACHPEICIICHU W 3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJOTaMU
— IOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTPE/ICTICHUSIMU.

Conepxanve mmHMH «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CITYXKHUT
OCHOBOW Jj1si (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeIeNICHUU BEPOSTHOCTEH
MEXly 3HAUCHHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUA HEOOXOoJMMa Kak
0aza Uil M3ydyeHMs] 3aKOHa OOJIbIIMX uHcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TPUPOJEC U OOIIECTBE W MMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNFHBIM UCITOJIb30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYYalHBIMH  BEIHMYUHAMU,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIHA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAJIBHOMY PaclpeleiCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(bhaxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



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
PaBHOBO3MOXHBIMH 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  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

YucnoBple  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MaTEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHUs W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepsl npuUMEeHEeHHs
MaTeMaTUYECKOTO OXKWIAHUSI, B TOM YHUCIE B 3aJa4ax M3 NOBCEIHEBHOM JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BenWuyuHbBl. MaTemMaTtuyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremaTuyeckoe OXUIAaHUE U
JUCTIEPCUsl TEOMETPUIECKOT0 U OMHOMHUAIBHOIO paclpeaesieHui.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIif METO/ MCCIIECAOBAHUM.

[Ipumepsl HENpephIBHBIX ClydyanHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacnpeneneHus. 3a1adu, IPUBOASAIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI 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 POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peleHn, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

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

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbl, TOHUMAHHEM BJIASHUS
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 TOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYelOBEUECKOH JeSITelbHOCTH, JTaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHJIW3AIMHU; OBJIAJCHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeamMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvuvie  nosmasamenwvmvle  Oeiicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c8oeHUe
Memo008  NO3HAHUA ~ OKpYJICarweo  Mupa;,  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornyeckue AecTBUS:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKICHUSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

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

ba3oBble uccienoBaTebcKue 1eiicTBUS:

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

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

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
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.

Pa6ora ¢ nundpopmanmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHHS;

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

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

2)  Vuusepcanvnvie KommynukamueHnvle Oelicmeus, obecneuusarom

copMUpPOBaAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyY€HHbBIN 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 JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3MIIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJILHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacrpeaesaTh BUIbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:
COCTaBJISITH IIJIaH, AJITOPUTM PEIICHUS 3a/layu, BBIOUpATh CIIOCOO pEelIeHUs 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 MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysbTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBHISBIICHHBIX TPYTHOCTEH;



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, DJIEMEHTApPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIy4aillHOTO OIIBITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: TMEpECeYEHUEe U OObEINHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOXKHOE JAHHOMY  COOBITHIO;
[0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CIIOKEHHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1ad.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MMOMOMIbIO JIepeBa
CJIy4ailHOTO OIbITA.

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

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
CEepUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTb  NOHATUSAMH:  CIlydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAUYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JharpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPHUMEHSIETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEIECIICHUIO.

HmeTh npeAcTaBieHUE 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 bu6nmoreka [JOK
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 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
Jlara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTnuyeckue
Bcero H3ydeHUusi  oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
[IpencraBieHue JaHHBIX C Bbu6motreka [JOK
1 1 1 Henens
MTOMOIIIBIO TAOJIUIT U AHarpaMm https://m.edsoo.ru/25¢6d12b
Cpennee apudmeTrieckoe,
MeauaHa, HanOoJbIIee U
2 HauMeHbIIIee 3HaYeHUs, pa3zMax 1 2 Henens buGnuorexa [IOK
> PasMax, https://m.edsoo.ru/dd00738d
JUCIIEPCHSl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmMeTnyeckoe,
MeauaHa, HanOoJbIIee U
3 HanMeHbIIIee 3HAUCHUS, pa3Max 1 3 Henens bubnmorexa OK
> PasMax, https://m.edsoo.ru/98645f6c
JUCTIEPCHSl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Cpennee apudmeTnieckoe,
MeInaHa, HanOoJbIlee U
4 HauMMeEHbIIIee 3HaUCHMSI, pa3Max 1 4 penens bubmmorexa TIOK
-P ’ https://m.edsoo.ru/7¢9033a8
JUCTIEPCHSl, CTAaHTapTHOE
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Crny4aitHple 9KCTIEPUMEHTHI
5 (o - Juc a”p e co0 1 5 Henens bubmmorexa [IOK
IBITBI) U CITyYaiHbI BITHSL.
v https://m.edsoo.ru/347¢c1b78
DJIeMEHTapHbIE COOBITHS (MCXOBI)
. bubnmoreka [JOK
6 BeposiTHOCTB City4aifHOTO COOBITHSI. 1 6 Henmens H

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




BeposTHOCTH COOBITHIA B OIIBITaX C
PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU

BeposTHOCTB City4aitHOTO COOBITHSI.

bubnunoreka LIOK

7 7 Hepens
[TpakTrueckas padota A https://m.edsoo.ru/Se8fa94a
Onepanuu Haj COOBITUSMU:
nepeceueHme, 00beJMHEHNE Bu6mmoteka [JOK
8 . 8 Henensa
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/221c622b
coObITus. lnarpammsl Diinepa
Omnepanuu HaJ COOBITUSMU:
nepecedeHue, 00beTMHEHNE Bbu6mmoteka [JOK
9 . 9 Henens
COOBITUH, TPOTHUBOIIOIOKHBIE https://m.edsoo.ru/cc10cle2
coObITus. lnarpammsl Diiiepa
bu6mmoreka IIOK
10 dopmyia CI0KEHUS BEPOATHOCTEMN 10 nenens
MY P A https://m.edsoo.ru/3057365d
VYcnoBHas BEpOSTHOCT.
11 YMHOXEeHHE BeposiTHOCTEN. JlepeBo 11 menens bubmmorera [OK
! P AP A https://m.edsoo.ru/9a408d25
CIIy4allHOTO SKCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTD.
12 YMHOXEeHHE BeposTHOCTEN. JlepeBo 12 nenens bubmorexa HOK
. p e 4 https://m.edsoo.ru/ble76d3a
CIIy4alHOTO AKCIIEpUMEHTA
VYcnoBHasi BEpOSITHOCTD.
13 YMHOXKEHHE BeposTHOCTEN. [[epeBo 13 menmens bubmmorexa [IOK
. P AP A https://m.edsoo.ru/47fb6b11
CITy4alHOTO AKCIIEPUMEHTA
bubnunorexa LIOK
14 dopmyiia MOJIHOK BEPOATHOCTH 14 nenens
PMY p 8 https://m.edsoo.ru/1594 1bec
. bubnmoreka [JOK
15 ®opmyIia MOJHON BEPOATHOCTH 15 nenens nommorexa [

https://m.edsoo.ru/a9ec13c8




®opmyiia MOJHONU BEPOSITHOCTH. bubnmnoreka HOK
16 16 Henens
HeszaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
bu6nmoreka [IOK
17 K 0 17 vene
OHTPOIBHAT pabota HEAEL hitps://m.edsoo.ru/29dce6eb9
KomOunaropHoe npaBuiio b K
18 P p 18 Henens nbaunoreka 11O
YMHOXKEHHUS https://m.eds00.ru/2270cf70
bubnunoreka LIOK
1 I1 1
? CPECTAHOBKH M daKTOpHan O nepens https://m.edsoo.ru/d58ce6d1
20 Yucno coueTaHui 20 Henens Bubmiorexa OK
https://m.edsoo.ru/7904dfb0
T I1 . D
)1 peyronpHuk [lackansa. @opmyna 21 Hexens Bbu6motreka [JOK
ounoma HerotoHna https://m.edsoo.ru/fa47998f
buHapHBIN Cily4ailHBIA OIBIT
HCTIBITAHUE), YCIIEX M HEey/1aua.
22 §1e3aBI/ICI/IML)Ie};IanITaHHZ Cepus 22 Henmens bubmmorera [OK
o P A https://m.edsoo.ru/2e1£2368
HE3aBUCHUMBIX UCIBITAHUH 10
MEepBOTo ycrexa
Ce €3aBHC CITBITAHU
3 Ul HE3aBUCUMBIX UCTIBITAHUI 23 Henens bubnnoreka [JOK
bepnymn https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX HCTIBITAHUM.
24 [TpakTrueckas padota ¢ 24 erens bubmuorexa [IOK
HCIIOJIb30BaHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0JIUII
bubnunorexa LIOK
25 Cryuaiinas Be a 25 Hene
TTYHAHHAT BETHHIH Heaemt https://m.edsoo.ru/639be9aa
PacnpenencHue BepoSTHOCTEH.
26 npeJielieHne BEpOITHOCTEN 26 Hexens bubmuoreka [JOK
Junarpamma pacnpenesneHus https://m.edsoo.ru/6dc7{f39
27 CymMa 1 Ipou3BeCHUE CITy4aiiHbIX 27 nenenss  bubnuorexa [JOK




BEJIMYUH https://m.edsoo.ru/51b7ed5f
C a OM3BEJICHUE ClIy4Jal
)8 yMMa U IIPOU3BEIECHUE CITydallHbIX | 28 Heens Bu6mumoteka [JOK
BEJINYMH https://m.edsoo.ru/c2757cc3
ITpumepsl pacnpeneacHuii, B TOM
29 tnfcne rioai)eT IE‘-I:CKOC u 1 29 »Henens bubnmorexa LHOK
p s hitps://m.eds00.ru/91¢08061
OMHOMHAJILHOE
IIpumeprl pactipeneaeHui, B TOM
30 qlfcne 1250151)6 IE‘I:CKOG u 1 30 nenens bubmmorexa LHOK
P 8 https://m.edsoo.ru/5afffO5f
OMHOMHAJILHOE
IToBTOpEHME, 0000IIICHUE U bubnunoreka LIOK
31 . 1 31 Henmens
cucTeMaTu3alus 3HaHuUu https://m.edsoo.ru/0f4d3cd7
IToBTOpenue, 0600IIEHNE
1 BTOPEHU I HIf u | 32 Henens Bbu6moreka [JOK
CHUCTEMaTHU3alus 3HaHUU https://m.edsoo.ru/e0la3dc4
bu6nunorexa LIOK
33 J4! 0 1 33
ToroBag KOHTPOIbHAA paboTa Heae https://m.edsoo.ru/a985ae79
IToBTOpenue, 0000IIIEHIE
34 BTOPEHU I HIf u | 34 Hexens bubmuoreka [IOK
cHUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Koau4decTBO 4acoB DJIeKTPOHHbIE
Jara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
[ToBTOpeHme, 06001EHNE, 1 Henens
cucreMaTu3alus 3HaHuH.
1 CiyJaliHBIE OIIBITHI U BEPOSITHOCTH 1 bubmmorexa LHOK
vl 1 Bep https://m.edsoo.ru/430d330a
ciydaiHbIX coObIThii. Cepun
HE3aBUCHUMBbIX UCIIBLITAHUI
[ToBTOpenHue, 06001IEeHNE, 2 Henens
cucTeMaTu3alus 3HaHuH.
2 Ciy4JaliHBIE OIIBITEI U BEPOSITHOCTH 1 bubmorexa LHOK
i . . p https://m.edsoo.ru/a573a292
ciydaiHbIX coObIThii. Cepun
HE3aBUCHUMBIX UCIILITAHUI
[ToBTOpenue, o6o01IIEHNE, 3 memens
CHCTEMaTH3aINsI 3HAHUH.
3 Ciy4JaliHBIE OIIBITEI U BEPOSITHOCTH 1 bubmorexa LHOK
i . . p https://m.edsoo.ru/07a5e861
ciydaiHbIX coObIThii. Cepun
HE3aBUCHUMbIX UCIILITAHUI
[ToBTOpenue, o6o0mEH e, 4 Henens
cHCTEMaTH3aInsI 3HAaHUH.
4 Ciy4JaliHBIE OIBITHI U BEPOSITHOCTHU 1 bubmmorexa LOK
yaar M Bep hitps://m.cds0o.ru/32bc29bf
ciydaiHbIX coObIThii. Cepun
HE3aBUCHUMbIX UCIILITAHUI
[Tpumepsl npruMeHEHUst 5 Hegens
bu6mmoreka [IOK
5 MAaTEMATHYECKOT'0 OKUTAHUS 1

(cTpaxoBaHue, JOTEpEs)

https://m.edsoo.ru/ea27084d




6 MareMaTnueckoe 0’KHIaHHE CYMMBI 6 Henmens bu6mmoreka [IOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MateMmatuyeckoe OKugaHue 7 Henensa

7 r€OMETPUUYECKOT0 U ONHOMHUATIBLHOTO bubmmorexa [IOK

p . https://m.edsoo.ru/20de2fc2
pacrpeeneHuit
MaremaTruueckoe OKHUIaHue 8 Hemenst
8 FCOMETPHUYECKOI0 U OMHOMHUAIBLHOTO bubmorexa LHOK
P . https://m.edsoo.ru/17b0e769
pacrnpeneneHuit

9 Jlucniepcust U CTaHAapTHOE 9 Henensa bubmuorexa [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bec67f76

10 Jucnepcus U cTaHIapTHOE 10 Henens bubmuorexa [JOK
OTKJIOHCHHUE https://m.edsoo.ru/bf78aad6

1 Jlucniepcuu reoMeTpru4eCcKoro u 11 nenens bubnnoreka [JOK
OMHOMMAJIBHOTO paclpeieleHus https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabota c 12 nenens

12 HCTIOJIb30BAHUEM AJICKTPOHHBIX bubmmorexa [TOK

P https://m.edsoo.ru/a53cd884
Ta0IIHII

13 3aKkoH OOJBITUX YHCE. 13 Henens bubmuorexa [JOK
Br16opouHbIii METO iCCIIeOBaHUN https://m.edsoo.ru/94ddc34a

14 3aKoH OOINBIINX YHCET. 14 nenens bubnuorexa [JOK
Br160pouHBIl METO MiCCIIeOBAaHUN https://m.edsoo.ru/cf23b369
[IpakTuueckas pabota c 15 nepens

15 HUCTIOIb30BaHUEM DJICKTPOHHBIX bubmmorexa [TOK

P https://m.edsoo.ru/6¢c1d11a6
Ta0IIHII
16 Hrtorosas koHTpoIbHAs paboTa 16 nenens bubmmorexa [TOK
P P https://m.edsoo.ru/7e379f8f
17 [IpuMeps! HeTTPpEepPBIBHBIX 17 nenens bubnmoreka [JOK

CIIy4YailHbIX BeMYNH. OYyHKINS

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




TUTOTHOCTH PACIIPEICIICHHS.
PaBHOMepHOE pacnpesiesIeHUe U ero

CBOMCTBA
[Ipumepsbl HEMPEPHIBHBIX 18 nenens
CIIy4ailHbIX BeJIMYMH. OYyHKIMS
18 IJIOTHOCTH paclpenciicHUs Bubmorexa ITOK
pactip ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u ero
CBOMCTBA
3ajauu, IpUBOASAIINE K 19 nenens
19 HOPMaJIbHOMY PacCHpeIeICHHUIO. bu6mmoreka [IOK
@yHKIUA JIOTHOCTU U CBOMCTBA https://m.eds00.ru/97¢19£59
HOPMAaJIbHOTO pacIpeaesICHUsI
[IpakTrueckas padoTa ¢ 20 "enenst
20 HCITOJIb30BaHUEM DJIEKTPOHHBIX bubmorexa HOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIHIL
[ToBTOpEeHUE, 060061IEHNE 1 21 nenens
. bubnuotexa [JOK
21 cucTeMaTu3alus 3HaHuH.
https://m.edsoo.ru/72953f4c
OmnucarenbHas CTaTHCTHKA
[ToBTOpEeHUE, 060061IEHNE 1 22 nenens
. bubmuorexa [JOK
22 cUCTeMaTHu3anus 3HaHUH.
https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpenue, 0000IIEHNE U 23 "enens
” cucreMarusanusa 3HaHui. OTBITEL C bubmuoreka [JOK
PaBHOBO3MOXXHBIMUA https://m.edsoo.ru/3fcbact9
3JI€MEHTaApPHBIMUA COOBITUSIMHU
[ToBTOpEeHue, 06001IeHNE 1 24 "enens
24 cucTeMaTu3anus 3HaHui. OMbITHI ¢ bubnmoreka [JOK

PaBHOBO3MOKHBIMHU
SJICMCHTApHBIMU COOBITHSAMH

https://m.edsoo.ru/538fd7cf




25

IToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ pUMEHEHNEM (PopMyIT U
rpaduuecKux METOJI0B
(xoopauHaTHas npsAMas, AepeBo,
nuarpamma Ditnepa)

25 nenens

bu6mmoreka [IOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.
Brrunciienne BepossTHOCTER
COOBITUH C IPUMEHEHUEM POpMYT U
rpadUYeCcKuX METO/I0B
(koopauHaTHas npsAMas, IepeBo,
auarpamma Ditnepa)

[ToBTOpenue, 0600IIEHNE U
cucTeMaTHh3anys 3HaHUH.
Beruucnenue BeposiTHOCTEH
COOBITHI ¢ pUMEHEHUnEM GopMyI1 U
rpaduuecKux MeTO/I0B
(koopauHaTHas npsAMas, AepeBo,
auarpaMmma Disepa)

[ToBTOpeHUe, 06001IEHNE 1
cucTeMaTHh3alus 3HaHUMH.
Brruucnienue BeposiTHOCTEH
COOBITUH C TIPUMEHEHUEM QOopMYT U
rpadUyecKuX METO/I0B
(xoopauHaTHas npsAMas, AepeBo,
nuarpaMmma Disepa)

26 uenens

27 uenens

28 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [IOK
https://m.edsoo.ru/5964{277

bubmuorexa [JOK
https://m.edsoo.ru/e71debed




IToBTOpEeHME, 0000IIEHNE U 29 Henensa

79 cCHUCTEMAaTH3allMs 3HAHUM. | bubmuorexa [JOK
CrnyuaiiHble BEIMUUHBI U https://m.edsoo.ru/00b2efb3
pacrpeeneHus
[ToBTOpEeHME, 0000IIEHNE U 30 Henensa

30 CHCTEMAaTHU3alMs 3HAHHIA. | bubmuorexa [JOK
CrnyyaiiHble BEIMUNHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpEeHME, 0000IIEHNE 1 31 "Henensa

31 CHCTEMAaTHU3alKs 3HAHHIA. 1 bubmuorexa [JOK
MaremaTtnueckoe OKHUIaHue https://m.edsoo.ru/aeal 298¢
CIIy4aiiHOM BEJIMYUHBI
[ToBTOpEeHME, 0000IIEHNE 1 32 "Henensa

3 CUCTEMAaTU3ALMs 3HAHUMN. 1 bubnnoreka [JOK
MaremMmatudeckoe OKugaHue https://m.edsoo.ru/640a8ebf
CIIy4alHOU BEITMYHUHBI

33 nenenst bubnuorexa [JOK

33 HroroBas koHTpoNbHas paboTa 1 hitps://m.cdsoo.rw/0fd6d597

34 IToBTOpenue, 00o01IEHNE U | 34 nenens bubmmorexa [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBEPSIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOIULBI U AUATPAMMBbI
OnepupoBaTb MNOHATHAMM: CpeAHEE apu(MeTHdecKoe, MeIuaHa,
6.2 HauOospllee, HaMMEHbIIEE 3HAYEHHE, pa3Max MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMM: CIy4YalHBIH SKCHEpUMEHT (OHBIT) U
CIIy9aifHOE COOBITHE, 3JIEMEHTapHOE COOBITHE (DJICMEHTAPHBIA WCXOJ)
6.3 CIIy4alHOTO  OIBITA;  HAaxOIUTb  BEPOATHOCTM B  ONBITax C
PaBHOBO3MOXKHBIMHU CITyYalHBIMH COOBITUSMH, HaXOJUTh U CPAaBHUBATH
BEPOSATHOCTH COOBITUI B U3YyUEHHBIX CIyYalHBIX IKCIIEPUMEHTaX
Haxoaute M ¢opmynupoBaTh COOBITHS: IepeceyeHHe U OObeIUHEHHE
64 JaHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO;
' [OJIb30BaThCsA  AMarpamMmMamMu  Diinepa W QOpPMYNOH  CIOXKEHUS
BEPOSTHOCTEN MPH pELICHUHN 3a]1a4
OnepupoBaTh NOHATHUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMbIC
6.5 COOBITHS; HAXOIUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXEHHMS, C
MMOMOIIBIO JE€PEBA CIYYANHOIO OIbITA
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABUIJIO YMHOXKEHHUS TIPU PELISCHNUH 33134
OnepupoBaTh NOHATHSMU: UCIIBITAHUE, HE3ABUCUMBIE UCIBITAHUS, CEPUS
67 UCIBITaHUH, yCIIEX U HeyJaua; HaXOAUTh BEPOSATHOCTU COOBITUIN B CEPUU
' HE3aBHCHMBIX MCIBITAHUM 10 NEPBOrO YCIE€Xa, HaXOOUTh BEPOSTHOCTU
cOOBITHH B cepuH UctibITaHui bepHysn
6.8 OnepupoBarh MNMOHATUAMM: CIydallHas BEIWYMHA, pacHpelieseHue

BCPOHTHOCTCﬁ, AuarpaMma pacrpCaciICHUA




11 KJIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
. pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOrO OKUIAHHS, MPUBOJIUTH
- MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOoe OXKHJIaHHE
' CIIy4aiilHOM BEJIIMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXUJAHUE 10
JTAHHOMY paclpe/IelIeHUIO
5.3 HmeTs nipeacTaBiieHre 0 3aKOHE OOJBIINX YHACET
54 HNmets npeacrasieHne 0 HOPMaJIbHOM PaCHpeAcIICHHN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31eMeHT COAePKAHUSA
Kon
6 Teopust BeposITHOCTEN M CTaTUCTHKA
[IpeacraBinenue HaHHBIX C MOMOMIIbIO Tabimuin u  guarpamm.  CpenHee
6.1 apupMeTHyecKkoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEe 3HAYEHUs, paszMax,
JHCTIEPCHUs M CTaHIaPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CraydaiiHple SKCIIEpPUMEHTHI (OIMBITBI) M CIy4YaiHble COOBITHS. JeMEHTapHbIE
coObITHs (Mcxofbl). BepositTHocTh ciywaiiHoro coObiTus. bim3ocTs uyacToThl U
6.2 BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHl C PABHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHSIMH.  BeposTHOCTM ~ cOOBITUH B ONBITaXx €  PaBHOBO3MOXKHBIMU
3JI€MEHTapHBIMU COOBITUAMHU
6.3 Onepauuu HajJ COOBITUSMM: IlepeceyeHue, OOBbEeIMHEHHE, MPOTHBOIOIOKHBIE
' coObITHs. [lnarpammbl Ditnepa. @opmyiia ClI0KEHUS] BEpOITHOCTEH
64 VYcnoBHas  BEpPOSTHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydaiHOIo
' skcnepumenTa. @opmyna nonHoi BeposTHOocTH. HezaBucumble coObITUS
6.5 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepecranoBku u daxrtopuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa
bunapHblii cnyyaiiHeli ONBIT (WCIIBITAaHUE), ycnmex M Heydada. HesaBucumble
6.6 ucneltaHnsd. Cepusi HE3aBUCHUMBIX HCIBITAaHMKH 10 TmepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Crnydaiinas BennunHa. Pacnipenenenue BeposiTHOCTeH. J(uarpamma pacmipeeineHusl.
' ITpumeps! pacnipesienieHni, B TOM YHCIIe FTeOMETpUYecKoe U OMHOMMAIbHOE
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COJlePIKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
YucnoBble XapakTEpPUCTUKU CIIy4alHBIX BEJIMYMH: MaTeMaTHYECKOe OXKUIaHHE,
51 JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHue. [Iprmeprl mpuMeHeHUsT MaTEMaTUYECKOTO

OXXHJAaHus, B TOM YHCJIC B 3agadax H3 HOBCC}IHGBHOfI JKU3HA. MaTteMaTH4ecKoe

OXXHNIAaHUC 6I/IHapHOI7I CJ'Iy‘lElfIHOfI BEJIUYMHBI. MaTeMaTH4eCcKoe OXKHIaHUe CYMMBI




CﬂyqaﬁHBIX BeIM4uH. MaTemaTruueckoe OXHNIAaHHUEC U JUCTICPCUA TCOMETPHUUCCKOIO

¥ OMHOMHUAJIBHOTO pacIpeaeeHHH

3akoH OOJBIIMX YUCEN M €ro PoJib B HayKe, MpUpoJe U olIriecTBe. BrIOOpOUHBIH

5.2

METOJI UCCIICIOBAHUIA

[TlpuMepbl  HENpEepBIBHBIX ~ CIYYalHBIX BeIMYUH. [lOHSATHE O IUIOTHOCTH
5.3 pacnpeneneHus. 3agauu, MPUBOAIINE K HOpMaIbHOMY pacipenenenuto. [lonstue o

HOPMAJIbHOM pacrnpeaciICHun




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenue Merogamu J0Ka3aTelbCTB, QJITOPUTMAaMM pELIEHUs 3a7ady;
yMeHue (GOpMyIUpPOBAaTH U ONEPUPOBATh TMOHATUSAMU: OIpPEIEICHUE,
aKCHOMa, Teopema, CIEACTBHE, CBOMCTBO, NPHU3HAK, JI0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYyIUpOBaThH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEP)KIEHUE, NMPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MAaTeMaTH4YeCKON  MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXkIECHUS MPU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  TPaBUJIBHOCTb  PACCY)KIEHUH; yMEHHE  OIEepUpOBaTh
MOHATUSAMU: MHOXECTBO, IMOJAMHOKECTBO, OIEpPAalUU HAJ MHOMXECTBAMU;
YMEHHUE UCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN anmnapar Jijisl OMHCAHMS
peanbHBIX MPOLECCOB U ABJICHUN U NPHU PEIICHUH 33/]ad, B TOM YHCIE U3
IpYTuX Yy4eOHBIX MPEAMETOB; YMEHHE OINEpHpOBaTh MOHATUAMHU: Tpad,
CBSI3HBIA Tpad, nepeBo, LUK, rpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTb U
OMHUCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMHU; HCIIONB30BaTh Tpadbl MPH
pelIeHnn 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATypalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTeNIeM, CTENEHb C JAEWCTBUTEIbHBIM IOKAa3aTeNIeM,
jgorapudM 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJIYNII0, PalMOHAIBHOE YHCIO, UPPAlMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypalbHbIX, LIEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHUE HCIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA oOImuMit
JenuTeNns W HauMeHblllee ofmee KparHoe, ainroputM EBkimpa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI CO cTemeHsMU M Jorapudmamu, npeoOpa3oBaHus ApOOHO-
paloOHaJIbHBIX  BBIPQKEHUN;  YMEHHE  ONEpUpOBaThb  IOHATUSAMHU:
MOCJIEI0BATENBHOCTh, apU(pMeTHYecKas MpOrpeccus, TIeoMeTpudecKast
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMeTpHYecKas Iporpeccus;
yYMEHHUE 3aJaBaTh [OCJIEIOBATEIBHOCTH, B TOM YHCIE C MOMOILBIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCJI0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCIA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHUUYECKass M  anreOpauyeckas); YMETb
MPOU3BOIUTH apUPMETHUECKUe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;




MPUBOAUTH MPUMEPHI MCIOIB30BAHUS KOMIUIEKCHBIX YHUCEN; ONEepUpPOBaATH
NOHATUSIMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbl,
reOMETPUUYECKUN CMBICI ONPEeTUTENs

YMeHue onepupoBarh IOHATHUAMM: palHOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTeIbHbIC, CTENEeHHbIC, JOTapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBbI; YMEHHUE OIIEPUPOBATH ITOHATUSMH:
TOKAECTBO, TOXJAECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX IPHUEMOB; pelIaTb YPABHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C IIapaMEeTPOM; IIPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI
JUIA PELICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PaziIHyuHbIX obJjacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (PYHKIUMHM, OrPAaHMYEHHOCTb (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIHMH, HAauOOJbIIee W HAMMEHbIICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
(GyHKIMM, repBas M BTOpas NMPOU3BOAHAS (DYHKLMH, T€OMETPUUYECKUI U
¢u3nyecKuil CMBICI IPOU3BOJHOW, THepBooOpa3Hasi, OMNPECIIEHHBIM
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUU; yMEHHE
BBIUNCJIATH TPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
GyHKLIMH, HAXOIUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIC JIEMEHTapHBIX (YHKLUMH; YyMEHHUE HCIIOJIb30BaTh
IPOM3BOJHYIO JUIsl MCCIeloBaHUA (DYHKIUMI, HaXOQUTh HaumOOJIbLIME U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BaHMEM  amnapaTa MaTeMaTH4YeCKOro aHalu3a; I[PUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHus] B MPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJAWUTh
IUIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAaHUs C MOMOIIbI0 auddepeHnantbHbIX
YpaBHEHUNU

YMeHue onepupoBarh HMOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKLHS,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMs, KBajapaTHuHas (QYyHKIUS,
pauvoHanmbHass (QYHKLUSA, CTeNeHHas (QYHKIMs, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (GYHKIMHU, TOKa3aTeslbHas U
jgorapupmuueckass (GyHKIHUU; YMEHHE CTPOUTh TpauKH H3Y4EHHBIX
(GyHKIUH, BBITOIHATH NpeoOpazoBaHus IpaduKoB (HYHKIMHA, UCIIOIb30BaTh
rpaduKy JUIS W3yYCHHUs MPOILECCOB M 3aBUCHMOCTEH, MIPHU pEIICHUH 3amad
U3 JIPYTUX y4eOHBIX MPEIMETOBU 3a/ad W3 PEaTbHON KHU3HH, BBIPAKAThH
dbopMyTaMu 3aBHCHMOCTH MEXIY BEITMUYWHAMH, HCIIOJE30BaTh CBOWCTBA H
rpaduku QyHKUMHA A7 pelleHHsl ypaBHEHUH, HEpPaBEeHCTB U 3ajgady C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBa
pelLeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemarh TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, JOJM U 4YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyr, HaJOId, 33Ja4d U3 00JacTU YIpPaBJIECHHs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHUS, YPAaBHEHUs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHIO 3aa4yd, HCCIENOBATh IIOJIYyYEHHOEC pEILIEHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
pealbHble CUTyallUM Ha S3BIKE MAaTEMATHKH; COCTaBISATH BBIPAKEHHS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBUIO 3a/1a4i, UCCIIEIOBATH
IOCTPOEHHBIE ~ MOJAENM C  MCHOJb30BAaHMEM  ammapara  aiaredpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh MOHATUSMHU: CpelHee apu]mMeTHdeckoe, MeAHuaHa,
HauOoJbIlIee U HaUMEHbIIEE 3HAUCHMS, pa3Max, JUCIEPCUs, CTaHJIApPTHOE
OTKJIOHEHHE YHUCJIOBOTO HaboOpa; yMEHUE H3BJEKaTh, MHTEPIPETUPOBATH
uHpOpMAIKIO, TPEACTABICHHYI0O B TAaONUIaX, Ha AMarpammax, rpadmukax,
OTPaXKaroOIYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUM; NPEACTABIATh
UHPOpPMALMI0O C TOMOLIBIO TalNMIl M  JAdarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM YHCIIE C HPUMEHEHHEM TrpaduyecKux
METO/O0B U 3JIEKTPOHHBIX CPEJACTB; rpa)uyecKu HcCIe0BaTb COBMECTHBIE
HaOJII0ICHNUS C TOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

VYMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHMEM TIpaUUecKHX METOJIOB; IPUMEHAThH
GopMyNbl CIIOKEHUS M YMHOXEHMs BepoATHOCTEeH, (GopMmyily IOIHOM
BEPOSATHOCTH, (popmyny bepHymiu, komOuHaTOpHBIE (DAKTBl U (POPMYIIBI,
OLICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OINEepPUpPOBATh
NOHATUSIMM:  CIy4yailHass  BeJNWYMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHUE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefeNeHus U  IJIOTHOCTU
PaBHOMEPHOT0, MOKA3aTEJIbHOIO U HOPMAJIBHOI'O PaclpeiciieHu; YMEHNE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpENCIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCE, METOJbl BHIOOPOUYHBIX
UCCIIEIOBAaHU; YMEHHE PUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHME OIEpHUpOBATH
MOHATUSIMM:  COYETAaHUE, I[IEPECTaHOBKA, YMCIO COYETAHUH, YHUCIO
nepectaHoBoK; OuHOM HblOTOHA; ymMeHHE NpPUMEHSTh KOMOMHATOPHbBIE
GakTbl W pacCyXJeHUs A pelleHHs 3ajad; OLEHUBATh BEPOSTHOCTHU
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO ~ MOJEIb U
MHTEPIPETUPOBATH MOTYUEHHBIN pPe3ynbTaT

YMmenne ONneprupoBaThH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA yIJa, IUIOCKUI yroJl, IBYIPaHHbBIN
YIoJI, TPEXTPAHHBIN Yroj, CKPEIIMBAIOIINECS MPSIMbIE, ApaUIeIbHOCTh U
NEPIEHAUKYJIAPHOCTD NPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSMU, PACCTOSHUE OT
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TOYKU /10 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJB30BaTh MPU pEHICHUH 3a7ad H3y4CHHbIE
(bakThl U TeOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHUBATH pa3Mepbl OOBHEKTOB
OKPYXKAaIoIIero MHpa; CTPOUTH MaTeMaTH4YeCKHE MOJIEIH C IOMOIIbIO
r€OMETPUYECKUX TMOHSATUM M BEJIMYMH, pEIlaTh CBS3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpPBI, 00BEM (GUTYDHI,
MHOT'OIPAHHUK, IPAaBUJIbHBIA MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapaienenumnen, mnpusMma, Oupamuaa, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LUINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTU NHPAMHJIBI, TPU3MBI, KOHYCa, LWJIHHIpa, O00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MIIMHApPA, KOHYCa; yMEHHE CTPOUTh CEueHHe
MHOTOTPaHHHKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPHl U TIOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs], B TOM YUCIE C MOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMynupoBaTh ONpeneacHus] U3y4aeMbiX (GUTyp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAX M TMpPHU3HAKAX T'EOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIAacCHPHUKAIUIO GUTYp IO
pPa3NMYHBIM TPU3HAKaM, BBINOJHATE HEOOXOAWMBIC JIOTIOJHUTEIHHBIC
IIOCTPOCHUS
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YMeHue onepupoBaTh IOHATHSAMM:  JIBJKEHHME B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0a00Us, TNOAOOHBIE (UIYPB; yMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKUE OTHOLIEHUS MpHU
pelIeHUH 3ajlay; HAaXOJUTh T'€OMETPHUECKHE BEIMYMHBI (JUIMHA, YTOI,
101 b, 00BEM) IPU PELLICHUU 33]a4 U3 JPYTUX y4eOHBIX IPEIMETOB U U3
peanabHOM KM3HM; YMEHUE BBIYMCIATH N€OMETPUUYECKHE BEIMUMHBI (JIHHA,
yroj, Mmiomaas, 00bEM, IUIOMIAJL MOBEPXHOCTH), UCHOJb3Yd H3yueHHbIE
q)OpMy.]'II)I H MCTOABLI, B TOM 4YHCJIC. IIIOIIaJb MOBCPXHOCTH INHPaAMHUIBI,
OpU3Mbl, KOHyca, LMIMHApA, Iulomaas chepbl; 00bEM  KyOa,
MPSMOYTOJIBHOTO HapajulesenuIieqa, MUpaMuabl, TPU3MBI, LUIMHAPA,
KOHYCa, Iapa; yMEeHUEe HaXOUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX PUTYD

12

YMeHHe OonepupoBaTh MOHATHSAMH: MPSIMOYrojbHAas CHUCTEMa KOOpPIWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, pa3joKeHHe BEeKTopa Mo 0Oasucy,
CKQJIIPHOE TMPOM3BEIICHHE, BEKTOPHOE MPOM3BEICHUE, YIOJl MEKIY
BCKTOpaMH; YMCHHUEC HUCII0JIb30BaTh BeKTOpHI)II\/’I u KOOp}IHHaTHI:Iﬁ METOO IJIs1
peIICHHS TCOMETPHUUCCKUX 3a1a4 U 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB
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YMenue BbIOUpaTh MOIXOASIIUNA METOJ JUIsSl PEIICHUs 3aJau; MOHUMAaHUe
3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHUHM MPUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Kox
1 Yucna u BBIYUCIICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonanbupie  ymncna. OOBIKHOBEHHBIE M JIECSATUYHBIE  JAPOOH, IPOLEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHON cTeneHu. JleWcTBUS ¢ apuMETHUYECKHUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ nensiM nokasarenem. CTeneHb ¢ palMOHAIbHBIM MOKa3areneM. CBoiicTBa
' CTerneHu
L5 CuHyCc, KOCMHYC M TaHITE€HC UHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 = Jlorapudm yncna. JlecaTUUHbIE U HATYpaJIbHBIE JIOTapH(PMbI
JeiicTButenpHble uynciaa. Apudmernyeckue onepauuu ¢ JIeHCTBUTEIbHBIMU YHCIaAMHU.
1.7 = IlpubnuxkéHHble BBIYMCIEHUS, IIpaBUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUI
1.8  IIpeobpazoBaHue BhIpaKEHUN
1.9  KommiekcHsble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2 = HWppaumonanbHble ypaBHEHHS
2.3 = Tpuronomerpuyeckue ypaBHEHHUs
24 | Tloka3arenbpHble U JorapuMUUECKUE ypaBHEHUS
2.5  llensle n 1poOHO-pallMOHAIbHbBIE HEPABEHCTBA
2.6 = UppaumonanbHble HEPABEHCTBA
2.7  lloka3arenbHble U JorapuMuyeckre HepaBeHCTBA
2.8 = Tpuronomerpuueckue HepaBeHCTBA
2.9 = Cucrtemsl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10  VYpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11  Marpuna cuctemsl TMHEWHBIX ypaBHeHUN. OnpeaennuTenb MaTpHULIbl
3 OyHKIUHU U TpapUKU
31 Oyukuus, cnocodbl 3amaHus ¢(ynkuuu. [paduk ¢yHxnun. BsaunmHo oOpaTHbIE
' ¢byukun. YétHble u Heu€éTHble pyHkuuu. [leproanueckue GpyHKunm
OO6nacTp ompeneneHuss M MHOXKECTBO 3HaueHuM QyHkuuu. Hymm  QyHKum.
39 [IpoMexxyTKM ~ 3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumyMbl 1 MUHUMYMbI pyHKIIMU. Hanbosnblee 1 HauMeHbllee 3HaueHne QyHKIu
Ha MPOMEXYTKE




CrenenHass pyHKIUS C HaTypaJbHBIM M IIeJBIM MOKa3ateneM. E€ cBoiicTBau rpaduk.

33 . .
CaoiicTBa u rpaduk KOpHs n-oil creneHu
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpadpuku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHKuui. CBOMCTBAa PYHKIUI, HETIPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8  Apudmernueckas u reomerpuueckas nporpeccun. @opmyia cIoKHBIX MPOIEHTOB
4 Hayana marematnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHNA
[IpumeHeHHe MPOM3BOAHOM K HCCIENOBaHMIO (PYHKIMH Ha MOHOTOHHOCTb U
4.2 = oskctpemyMmbl. HaxoxaeHue HamOONBIIErOo W HAaUMEHBIIETO 3HA4YCHUS (YHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTErpan
5 MHosxecTBa U JIOTHKA
5.1 MHoOXxecTBO, onepauuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 = OmnucarenbHasi CTAaTUCTHKA
6.2  BeposATHOCTH
6.3 = KomOunatopuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 llpsmble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOrorpaHHUKH
7.4  Tena u MOBEPXHOCTH BpAllEHUS
7.5  KoopauHaThl U BEKTOPBI
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1) Uchi.ru. UnTepaktruBHas oOpazoBaTesbHas OHJIalH-TUIaT(hopma.
Pexxum noctyma: https://uchi.ru/

2) Poccuiickasi 371€KTpOHHAS IIKOJIA.
Pexxum pgoctyna: http://resh.edu.ru/

3) bubmmoreka [{OK
Pexxum nocryna: https://m.edsoo.ru/7f417af8
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