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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yuebHOro Kkypca «BeposiTHOCTh U CTaTHUCTHKa»
0a3oBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO  TrOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHAApPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CaMOPAa3BUTUS U HENPEPBIBHOIO
o0pa30BaHMUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnbiil kypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHoBHOM mikoiyibl. Kypc mpenHasHadueH st (OpMHUpOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA POJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYEeHUSl CIIy4alHBIX COOBITHH, BEJIMUYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluXcs O
METOIaX UCCIEA0BAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHNUE 3HAUYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJC€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYYEHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpeAHEed IIKOJbl Ha 0a30BOM YpOBHE BBIJICIICHBI
CJIEYIONTME OCHOBHBIE cojiepKarenbHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEpPOSTHOCTHY, «CiydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMUATILHOTO PACHPEICIICHU W 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJOTaMU
— IOKa3aTeJIbHbIM U HOPMAJIbHBIM PACTPEICICHUSIMU.

Conepxanve muaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpelesICHUU BEPOSTHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)Ke 3Ta JIMHHUS HEOoOXOJMMa Kak
0aza sl W3ydyeHHs] 3aKOHa OOJIbIIMX YHcel — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TPUPOAEC U OOIIECTBE W MMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzarmio. Cam 3aKOH OOJIBIIUX YHCEN MpeJiaraeTcss B 03HAKOMUTEIbHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEJIWYMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YUYEHUH CIy4alHBIX
SBJICHUN C IOMOILBIO HENpPEpPBhIBHBIX (QYHKIMA. OCHOBHOE BHUMaHUE YIENAETCA
MO0Ka3aTeIbHOMY W HOPMAJIbHOMY paclpeleseHUsIM, TIPU 3TOM MperoaaraeTcs
O3HAKOMHUTENFHOE M3yYyeHHE MaTepuaiga 0e3 J0Ka3aTelbCTB MPUMEHSIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BepoATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBnenne MaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodaTrHocTh ciydailHOro coObITHs. biu3ocTe 4YacToThl U
BEPOATHOCTH  cOoObITUM.  CiyyailiHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyia nmoaHoi BeposiTHOCTU. HezaBucuMblie cCOOBITHS.

Komb6unaropnoe npaBuino ymHoxkeHus. IlepectaHoBku u ¢axtopuan. Yuciao
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIi OMBIT (MCTIBITAHUE), YCIIEX W Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCHUMBIX HCHBITAHUKA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpPUCTUKMA  CIy4YaWHBIX  BEJIMYMH: MATEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs MU CTAaHJApTHOE OTKIOHEeHHE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOM JKHU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4alHOM BeNMWYWHBI. MaTemMaTtndeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYMH. MaremMaTU4ecKoe OXUJAHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pOoUHBIN METO/ HCCIIEAOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOJALIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PaCIIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKONW MaTeMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS;, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIHSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0IieM;
OpUEHTAlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUM U1 pElIeHUs 3a7ad B
0o0NacCTH OKpyXKaromied cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB UM OLIEHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEN CPEIbI.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAEsITeNbHOCTU, STAroB €€
pa3BUTHS M 3HAYUMOCTH JJIsl PAa3BUTHUS LMBWIN3ALMU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YHUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHS:
yTBEpJIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUNA (MPSMBIE U OT MPOTHBHOTO), BHICTPAWBAThH apTryMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

chopmMuUpo8anHOCmMb COYUATLHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3ULIMI; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paO0OT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1ayl, BEIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAaHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId U YCJIOBHUAM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefAHee  apupMETHYECKoe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaUEHUE, pa3MaX MacCHBa YMCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIYYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4dailHOe
COOBITHE, DJIEMEHTApPHOE COOBITHE (3JIEMEHTApPHBIM HMCXOJ) CIy4allHOTO OIIbITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIyYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUYEHUEe U OO0bEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOXKHOE  JAHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jisepa u GpopMylioN CII0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIAa YMHOXXEHHS, C MOMOUIbIO JIepeBa
CJIy4ailHOTO OMbITA.

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

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIIeXa; HAXOAUTh BEPOSITHOCTUA COOBITUIA B
CEpUHU UCTIIbITAHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas ~ BEJMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

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

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYaWHOW BEJIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

Hmeth nipeAcTaBieHe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsm4yecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BPA30BATETbHBIE
padoThI padoThI pecypesI
[IpencrasieHue JaHHBIX U ONKUCATEIbHAS 4 bubnnorexa [HOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
C i i 0
Cryats eyt s, | | B oK
3JIEMEHTAPHBIMU UCXOIaMH https://m.edsoo.ru/e0b7b0f1
Onepaunu HajJ COOBITUSAMH, CIOKEHUE 3 bubnuoreka [IOK
BEpPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
P
YCJ'IOBj-Ia}I BEpPOSITHOCTb, JIEPEBO § Bu6morexa LIOK
CIIy4altHOTO OmbITa, (hOpMyJIa MOJIHON 6 https://m.eds00.ru/e0b7hOfL
BEPOSITHOCTH U HE3aBUCUMOCTb COOBITHIA o '
OneMeHTbl KOMOMHATOPUKH 4 bubmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
Cepuu nocien0BaTeNbHbIX HCTIBITAHUN 3 1 bubmorexa LOK
https://m.edsoo.ru/e0b7b0f1
City4aiiHble BEIMYUHBI M paCIpEIeIICHUs 6 buGmnorexa LIOK
https://m.edsoo.ru/e0b7b0f1
N bubmuorexa [JOK
O0o01IeHre U cucTeMaTU3alus 3HaHU| 5 2 https://m.eds00.ru/e0b7bOfL
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

11 KJIACC

KoJsm4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/ S — Beero Kognpo.m;nme HpﬁaRanecmle 0BPA30BATETbHBIE
padoTsI padoThI pecype
1 MatemaTuueckoe 0XKUIaHNuEe CIIy4aiiHON 4 bubnnorexa [HOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4aiiHOM BEJTUYUHBI https://m.edsoo.ru/5fbc5dcl
bubmuorexa [JOK
3 3axon Gonbumx unces 3 ! https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaiiHble BETUYMHBI 5 bubnuoreka [IOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
> Hopwmazbroe pacripesienenis 2 ! https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alnus 3HaHU1 https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
R — IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThI 0CBOeHUs! 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
6 Teopust BEpOATHOCTEHN M CTATUCTHUKA
6.1 UuTaTh M CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBaTh MNOHATHSAMH: CpelHEEe apudmeThyeckoe, MeAHaHa,
6.2 HauOoJblllee, HAaUMEHbIIEe 3HAUEHUE, pa3MaX MacCHMBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI JKCHOEPUMEHT (OMBIT) U
clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
6.3 CIIy4allHOrO  OMBITAa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMU CITyYallHBIMU COOBITHSIMH, HaXOJIUTh U CPABHHUBATH
BEPOSITHOCTH COOBITUH B M3YyYEHHBIX CIyYalHBIX IKCTIEPUMEHTaX
Haxomute ¥ ¢opmynupoBaTe COOBITHS: TiepecedeHre W O0BbeInHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE TAHHOMY COOBITHIO;
M0JIb30BAaThCA ~ JUarpamMmamu  Oiiepa ©  (QOpMYJOH  CIOXKEHUS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTh TMOHATUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIE
6.5 COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOKEHHUS, C
MIOMOLIBIO JEPEBA CIIY4alHOTO OIIBITA
6.6 [TpuMeHsITh KOMOWHATOPHOE MPABHUIIO YMHOKEHUS TIPU PEIICHUH 33124
OnepupoBarh MOHATHSMU: UCIIBITAHUE, HE3ABUCUMbIE HCIIBITAHUS, CEPUS
6.7 WCTIBITAHUH, YCTIEX H HeyJlaa; HaXo/UTb BEPOATHOCTH coOBITHII B cepun
HE3aBHCHUMBIX MCIBITAaHUM 10 MEPBOrO ycrexa, HaXOJUTh BEPOSTHOCTU
COOBITHIA B cepHH UCTIbITaHul bepHysu
6.8 OHepI/IpOBaTE: NOHATUSAMM:  CIydaiiHas BeJNWYMHA, paclpenesieHue
BEPOSITHOCTEH, TMarpamma pacipeeseHus
11 KUIIACC
Kon .
T — IIpoBepsiembie npeMeTHbIe Pe3sy.IbTaThbl 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJibTarTa
5 Teopus BeposiTHOCTEHN U CTaTUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIYyYalHOW  BEJIMYHUHBI 10
pacnpeesIeHUIO NN ¢ TOMOUIBIO AUArpaMM
OnepupoBarh TMOHATHEM MAaTEMaTHYECKOTO OXUIAHUS, MPUBOIUTH
59 NPUMEPbl  TOTO, KAaK NPHMEHACTCA — MATEMATHYECKOE  OXKMIAHHE
CIIy4aiiHOM BENWYMHBI, HAXOAUTh MATEeMAaTUYECKOE OXHUJAHUE IO
JTAHHOMY pacrpeesIeHUI0
5.3 HMeTh nipeicTaBlIeHre O 3aKOHE OOJBIIINX YHCETT
5.4 HNmeTp npeacraBiieHuE 0 HOPMAJIIBHOM PacipeaciCHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

6.1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Teopust BEpOATHOCTEHN M CTATUCTHUKA

[IpeacraBinenne HOaHHBIX C [OMOMIbIO Tabimui u  guarpamm. CpenHee
apudmernyeckoe, MeauaHa, HauOoJyiplliee W HaMMEHbIlIEe 3HAYCHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CraydaiiHple SKCIIEpUMEHTHI (OIBITBI) M CIy4YailHbIE COOBITHs. ODJeMEHTapHbIE
coObITHs (Mcxofbl). BepositTHOCTh ciywaiiHOro coObiTus. bim3ocTs yacToThl U
BEPOATHOCTH cOObITUIN. CiydaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JI€EMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTM ~ cOOBITUII B ONBITaXx €  PaBHOBO3MOXKHBIMU
3JI€MEHTapHBIMU COOBITUSMHU

6.3

6.4

Onepanuu  Hajg COOBITUAMH: TEpeceYeHue, OOBEAMHEHHE, MPOTHBOMOIOKHbBIC
coObITud. narpammsl Ditnepa. opmyna caoxkeHus: BEpOsSTHOCTEN

VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. JlepeBo  ciaydallHOroO
skcriepuMenTa. Popmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

6.6

KomOunatopaoe mnpaBwio ymHOkeHus. IlepectranoBku u daxrtopuan. Ywmcio
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblii cnyyaiiHeli ONBIT (WCIBITaHUE), ycmex M Heynada. HesaBucumble

ucnbiTanus. Cepust HE3aBUCUMBIX MCHBITAaHMM 10 miepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm

6.7

Crnydaiinas BennunHa. Pacnipenenenue BeposTHOCTeH. J(narpamma pacmipeeincHusl.
[Tpumeps! pacpesienieHnid, B TOM YHCIIE TeOMETPHYECKOe U OMHOMHUAIbHOE

11 KJIACC

Kon
5

5.1

ITpoBepsieMblii 3JIEMEHT COACPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBple XapaKTEPUCTUKU CIYyYaWHBIX BEJIMYMH: MATEMATHYECKOE OXKUIAHHUE,
JIACTIEPCUSI U CTAHJAPTHOE OTKJIOHEHUE. [Iprumepsl MPUMEHEHUsT MaTEMATHYECKOTO
OXXHUJIQHHMSI, B TOM 4YHCJIE B 3aJadax M3 IMOBCEIHEBHOM >XM3HU. MareMaTHmueckoe
OXXHJIaHWe OWHAPHOM CIIy4ailHOM BENMMYMHBI. MaTeMaTH4YeCcKOoe OXXHIAHHE CYMMBbI
CIIy4alHBIX BEJIWYMH. MaTeMaTudecKkoe OXKUIAHUE U JTUCHEPCUS T'€OMETPUUECKOTO
¥ OMHOMHUAJIBHOTO pacIipe/ielIeHi

5.2

5.3

3akoH OOJBIIMX YHUCENl M €ro posib B Hayke, Mpupoae U obmiectBe. BriOopouHbIit
METOJI UCCIIEJOBAHUN

IIpuMepsl  HenpepbIBHBIX — ClIly4alHbIX BenuuuH. [loHATHE O IJIOTHOCTH
pacnpezneneHus. 3aJa4y, IPUBOIALINE K HOPMAJIIBHOMY pacnpezenenuto. [lonsatue o
HOPMAJILHOM PacIpeieIeHuu




ITPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ady;
yMmeHue (GOpMyJIHpOBaTH W ONEPUPOBATH MOHATHUSMH: ONpEICICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHITH HX; YMEHHE (OPMYINPOBATH
0o0paTHOE M TMPOTUBOINOJIOKHOE YTBEPXKAECHUE, NPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BATh METOJl MaTeMAaTUYECKON  MHIYKLUU;
IPOBOJUTH JI0Ka3aTeJbHbIE PACCYXIECHUS NPU PELICHUU 3a]ad, OLIEHUBATh
JOTUYECKYI0  TPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, OIEpalluy Haj MHOXECTBaMH,
YMEHME UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH ammnapar i ONUCaHus
peasbHbIX MPOLIECCOB M SBJICHUN M NMPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
JIpYruX y4yeOHBIX NPEAMETOB; YMEHHE OIEpUpOBaTh MOHATUSAMU: Ipad,
CBSI3HBIM Tpad, nepeBo, LMK, rpad Ha IJIOCKOCTH; YMEHHME 3a7aBaTh U
ONMMCHIBATh Tpadbl pPa3IWYHBIMU CIOCO0aMU; HCMOIb30BaTh Trpadbl Npu
pEILIeHNN 3a1a4

VYMeHue onepupoBaTh IMOHATUSAMHU: HATYpalbHOE YHUCIO, LENOE YHUCIIO,
CTENEHb C IIeJIbIM IOKa3aTelieM, KOPEeHb HATypaJbHOM CTENEHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM IIOKA3aTENIEM,
jJorapudm 4YucCiIa, CHUHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOTO YHCIIA,
OCTaTOK II0 MOJYJIO, PAalUOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHUCIIO,
MHO’KECTBA HaTypaJlbHbIX, LI€TbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MPU3HAKH JEITUMOCTH, HAMMEHbUIMHA OOIuni
JeNUTeNb W HauMeHblllee oOuiee KpaTHoe, anroput™ EBknmaga npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3JIMYHBIMM INO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUCHUH U MpeoOpa3oBaHUs
BBIPAKEHHN CO CTEMEHsIMH W Jjorapudmamu, npeoOpazoBaHus ApOOHO-
pallMOHAJbHBIX  BBIPAKEHUH;  YMEHHME  ONEpUpPOBATh  IOHATUSAMU:
MOCIeI0BATENbHOCTh, apudMeTnyeckass MpOrpeccusi, TeoMeTpudecKas
nporpeccusi, OeCKOHEYHO yObIBalollasi TeoMeTpUYecKas IpOrpeccHs;
YMEHHE 3aJlaBaTh II0CJEI0BAaTEIbHOCTH, B TOM YHCIE C IOMOUIBIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUSMHU: KOMILJIEKCHOE
YHUCIIO, COMNPSIKEHHBIE KOMIUIEKCHBIE YHCIAa, MOJAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckasi, TPUTOHOMETpUYECKass H anreOpanmdeckas), yMeThb
NPOU3BOIUTH apu(pMETUYECKHE JeHCTBUS C KOMIUIEKCHBIMHU YHUCIIAMH;
MPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEepUpOBaThH
HNOHATHSMM:  Matpuma 2x2 wu  3x3, omnpedenuTenb  MaTpHIIb,
TEOMETPUYECKUI CMBICIT OTIPEACTUTENS

YMeHne omnepupoBaTh MOHATHUSAMHU: palHUOHAIbHBIE, HppalHOHAIbHbIE,
MOKa3aTelbHbIC, CTENCHHBIE, JIOTapU(DMUYECKUE, TPUTOHOMETPUUCCKUE
YpaBHEHHUS M HEPABEHCTBA, UX CUCTEMbBI; YMEHUE ONEPUPOBATH MOHATUSIMHU:




TOXJIECTBO, TOXJECTBEHHOE MpeoOpa3oBaHUE, YPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHUE PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBbI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; PEIIaTh YPABHEHMS, HEPABCHCTBA U
CHUCTEMBI C ITApaMEeTPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBI
JUId PELIeHUs MaTeMaTMuYecKUX 3ajad M 3aJad U3 pas3iIMuHbIX objactei
HAyKU U PEAIbHOU KU3HU

YMeHue omepupoBaTh HOHATHAMH: (QyHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCT (PYHKIMH, OrPaHHMYEHHOCTb (YHKLUH, MOHOTOHHOCTb
¢GyHKIMH, 3KCTpeMyM (YHKIMH, HAauOOJbIIEe W HAUMEHbLICe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKe, HelpepblBHAs (DYHKIHMSA, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nueckuif  CMBICT  IPOM3BOAHON, IepBOOOpa3Has, ONpeAeIEHHBIH
UHTETpa], YMEHHE HaXOIUTh AaCHUMOTOTHI Tpadpuka (GYHKIUU; yMEHHE
BBIYUCIIATH [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
(GyHKINH, HAXOUTHh YpaBHEHUE KacaTelbHOU K TpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH; yMEHHUE HCIIO0JIb30BaTh
NPOM3BOJIHYIO JUISI HMCCIEeNOBaHMUA (DYHKIMI, HAaXOJUTh HaWOOJBIINE H
HalMEHbIIME 3HaueHus (QYHKUUNA; CTPOUTh TIpapUKd MHOTOWIEHOB C
UCTIOJIB30BAaHUEM  amlapara MaTeMaTH4YecKOro aHajiu3a; MPUMEHSTH
IPOU3BOJIHYIO Ul HaXOKIEHUs HAWIy4Ilero peuleHHs B MPUKIAJHBIX, B
TOM YHCIIE COIMATIHHO-DPKOHOMUYECKHX U (PU3MUECKUX 3a/1a4ax; HAXOAUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOr0 MOJEIUPOBaHUS C TMOMOIIBI0 U depeHIHATbHBIX
YpaBHEHUNU

YMeHue onepupoBarh MOHATUAMU: rpaduk QyHKUIUH, oOpaTHas (yHKLUS,
KOMIO3UIMS (QYHKUMH, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYyHKIUS,
pauuoHanmbHass (YHKLUSA, CTeNeHHas (QYHKIMs, TPUTOHOMETPHUUECKUE
byHKIMKM, OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIIMHU, TOKa3aTelbHas |
jgorapupmuueckass (QYHKIHMU; YMEHHE CTPOUTh TIpadUKu H3ydEHHBIX
(GyHKIHH, BBIIOTHATH NpeoOpa3oBaHusl rpa@uKoB QYHKINN, UCTIOIb30BATh
rpaduKu Ui U3Y4EHUs MPOLECCOB U 3aBHCUMOCTEH, MpU PELIeHUH 3a/1au
U3 JpPYrux y4dyeOHBIX MPEeIMETOBH 3aJady U3 peajbHOW KHU3HM; BbIpaXaTb
dbopMynaMu 3aBUCHUMOCTH MEXY BEJIMUMHAMM; MCIIOJIB30BaTh CBOWCTBA U
rpadpuku QyHKUMHA A7 pelieHHusl ypaBHEHUH, HEpPaBeHCTB U 3ajgady C
napameTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pelIeHN YpaBHEHHU, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Ja4dl U3 OONAcTH YIpaBlIEHUS JTUYHBIMA U CEMEHHBIMU
(¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI II0 YCJIOBMIO 3a/aud, HCCIIEN0BATh IIOJYyYEHHOE pEIICHUE U
OLICHMBATh TMPABJIONOJOOHOCTh pE3Yy/IbTATOB; YMEHUE MOJEIHPOBATH
peasibHblE CHUTYallMM Ha $3bIKE MaTEMaTHKH; COCTaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBMIO 3aJa4H, UCCIENOBATh
MOCTPOCHHBIE ~ MOJIEIM  C  WCHOJBb30BAHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH IMOTYYCHHBIN PE3yNbTaT

YMeHue omnepupoBaTh MOHATHAMH: CpeaHee apudmeTuyeckoe, MeIuaHa,
HauOoJbIlIee U HAMMEHbIIEE 3HAYCHUS, pa3Max, JUCTEPCHs, CTaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHEe H3BJEeKaTh, WHTEPIPETHPOBATh
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uHPOpPMaLIKIO, TPEACTABICHHYI0 B TaONHIaX, Ha AMarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOMCTBA PEAIBHBIX IMPOLECCOB U SBICHHIA; MPEICTaBIIATH
uHPOpPMALIMIO C TOMONIBIO TAaONWIl M  JAWarpamMM; HCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM YHCIE C IMPUMEHEHHEM TIpapHuyecKux
METO/IOB M DJIEKTPOHHBIX CPEJACTB; rpa)uyecKu MCCIe0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JJMarpaMM pacCEMBaHMs M JTMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHSATHSAMM: CIy4allHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIUUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpapUuecKUX METOJO0B; MPUMEHSIThH
GOpMyIbI CIIOKEHHSIT M YMHOXXCHHSI BEpOSATHOCTEH, (opmyriny MOIHON
BeposTHOCTH, (opmyny bepHymu, komOuHaTOpHBIE (DAKTBI U (OPMYIIBL;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI, YMEHHE OIECPHUPOBATH
MNOHATUSIMM:  CIy4yailHas  BENWYHMHA, paclpeielieHue BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTAaHJIAPTHOE OTKIOHCHHE
CIy4ailHOH  BelIMYMHBI, (QYHKUMKM  pacrnpeAeNneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTEIIbHOTO U HOPMAJIBHOTO PACHpPEICIICHHI; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiieNieHui A pelieHHs 3a/1ay;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJIBIIMX YHCEIN, METOIbI BEIOOPOUYHBIX
UCCJICIOBaHM;, YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX
9rceNl B TPUPOTHBIX M OOIIESCTBEHHBIX SBJICHUSAX; YMEHHE OIECPUPOBATH
MNOHATUSIMH:  COYETAaHUE, I[IePEeCTaHOBKA, YHCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OWHOM HpBIOTOHA; yMEHHE TPHMEHSTh KOMOWHATOPHBIC
bakThl W pacCyXIeHUs NN pelIeHus 3a7ay; OIEHUBATh BEPOSITHOCTH
peTbHBIX ~ COOBITHIA;  COCTAaBJIATH  BEPOSTHOCTHYIO  MOJACIh U
WHTEPIPETUPOBATH MOTYUSHHBIN pe3ynbTatT

YMeHHe  onepupoBaTb  INOHATUSAMH:  TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yIJa, IUIOCKUN YroJ, ABYTPaHHBIN
Yroj, TPEXTPAHHBIA YroJj, CKPEIIMBAIOIUECS IMPSAMBIC, MapauIeIbBHOCTh U
NEPNCHAUKYIAPHOCTb NPAMBIX WU HJ'[OCKOCTGfI, yYroJj MExay nNpsaAMbIMH, YI'OJI
MEXIY NPSAMON U IIIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSAMHU, PACCTOSHUE OT
TOYKH 10 ILUIOCKOCTH, PACCTOAHHUEC MCKAY IMPSAMBIMU, PACCTOAHUC MCKIY
IJIOCKOCTSIMU; YMEHHME HCIIONIB30BaTh IIPU PEIICHUM 3a1ad W3y4ECHHbIE
(GakThl U TEOpeMbl IJIAHUMETPUU; YMEHHUE OLIEHHBATh pa3Mepbl OOBHEKTOB
OKPY’KaIOILlEr0 MHpa; CTPOUTh MAaTEeMaTU4YECKUE MOJEIHU C IIOMOIIBIO
TCOMETPHUICCKUX MOHATHI | BCJIMYMH, peulatb CBA3aHHBIC C HHUMU
[IPaKTUYECKUE 3a7a4U

YMeHue omnepupoBaTh MOHATHSIMH: IUIOMAAL GUTYPBI, 00BEM (GUTYDHI,
MHOTOTPaHHMK, IPaBUJIbHBI MHOTOIDAHHUK, CEYEHHE MHOIOTPaHHHKA,
KyO, mnapajuienenumnesn, npusMma, Oupamuaa, ¢Gurypa U IOBEPXHOCTh
BpallleHNs, LWIMHIP, KOHYC, map, cdepa, IUomanas cdepbl, IMIIoaib
MOBEPXHOCTU MUPAMUJIBI, MPHU3MbI, KOHyca, LMIMHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesieNuIeaa, NUPaMuAbl, IPU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMsS KOHyca U LMIMHIpA,
NapajuleJbHblE OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTH,
Kacaromascss cdepsl, LMIMHIPA, KOHYCa; YMEHHE CTPOMTh CEUEHHE
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BPALLEHUS, UX CEUEHHs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOWCTBA I'€OMETPUYECKUX (UTYpP, CAMOCTOATEIBHO
(bopMynHMpoBaTh ONpeAETIeHHUs U3y4aeMbIX (DUTYp, BBIABUIaTh TMIIOTE3BI O
CBOWCTBAX M MpPHU3HAKAX T'EOMETPUYECKUX (UTryp, OOOCHOBBIBATHUIIH




ONpoBepraTh MX; YMEHHE TNPOBOAWTH KiIAacCHPHUKAIMIO GUTYyp IO
pasIMYHBIM IPU3HAKaM, BBINOJHATE HEOOXOAUMBIE JIONOJIHUTEIbHbIE
IIOCTPOEHUS
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YMeHue  omnepupoBaTh ~NOHATHSMH:  JBIDKEHHME B IPOCTPAHCTBE,
napajieNIbHbli MEPEeHOC, CUMMETpPHUsl Ha IIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHMe M0A00Us, TOMO0HBIE (UTYpPBI, yMEHHE
pacrio3HaBaTh paBHbIe M NOJOOHBIE (UIYpHl, B TOM YHCIE B INPUPOJE,
HCKYCCTBE, apXUTEKType; UCIIOJIb30BaTh T€OMETPHUUECKIE OTHOLICHHS TPH
pelIeHUH 3ajjay; HAaXOJUTh I'€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTod,
II0IAaAb, 00BEM) MIPH PEIICHUH 33724 U3 JPYTUX y4EOHBIX MPEIMETOB U U3
peanbHOM KM3HM; YMEHUE BBIYMCIATh N€OMETPUUYECKHE BEIMUYMHBI (IIMHA,
yroj, IJIOMIaab, 00BEM, IUIOMIAJ s MOBEPXHOCTH), WCHOJB3YS W3ydeHHBIC
GopMynIbl U METOJbl, B TOM YHCIE: IUIOIIAJb [OBEPXHOCTH MUPAMUJBI,
OpU3Mbl, KOHyca, UWIMHApA, IUomanb cdepel; 00bEM  KyOa,
OPSMOYTOJIBHOTO HapajjieNienunesa, MNUPaMUIbl, MPU3MbI, LHWIMHJIPA,
KOHYca, 11apa; YMEHUE HAXOJUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD
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VYmenune OIICpHUPOBATH IHNOHATUAMHU: MPAMOYIroJibHasd CHUCTEMa KOOPAHHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOpOB,
NPOM3BEJICHUE BEKTOpPAa Ha 4YHCJIO, pa3joKeHHe BeKTopa Mo Oasucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE IPOU3BEICHUE, YIrOJI MEKIY
BCKTOpaMU; YMCHHUC HUCII0JIb30BaATh BCKTOpHBIfI n KOOpIIHHaTHBIﬁ METOO HJIsL
pellIeHHs TEOMETPHUYUSCKUX 3a/]1a4 U 3a/1a4 JJPYTUX y4eOHBIX MPEIMETOB

YMeHue BeIOUpATh MOAXOAAIIUN METOJ AJIs pPellleHus 3a/layu; TOHUMaHue
3HAUUMOCTH MAaTE€MaTUKH B U3YYCHUH TPUPOJHBIX M OOIIECTBEHHBIX
MPOLECCOB U SABJIEHUW; YMEHHME paCIO3HaBaTh IIPOSBICHHE 3aKOHOB
MaTeMaTUKU B MCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOW MAaTEMAaTUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kox
1 Yucna u BBIYUCIIEHUS
1.1  HarypaubHble u nemnble yncia. [Ipu3Haku 1e1MMOCTH 1IeIbIX YUCel
19 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuit KOpeHb HaTypaJibHOM creneHu. JleHcTBUS ¢ apupMeTHYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokasarenaem. CTeneHb ¢ palMOHaNIbHBIM MoKa3areneM. CBoiicTBa
CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsiTuuHble 1 HATYpaJIbHBIE JOTapU(PMBI
JeiicTBuTenpHbIEe Yrcaa. ApUPMETHIECKHE ONEepaIliy C JICHCTBUTEIBHBIMUA YUCIAMH.
1.7 IlpubnmxEHHBbIE BBIYUCIEHUS, NPaBUa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYUCIICHUH
1.8 IIpeoOpazoBaHue BbIpakeHUI
1.9  KowmruiekcHble yncia
2 YpaBHEHUs U HEpaBEHCTBA
2.1  llensle u IpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2  HppaunoHaiabHblE YpaBHEHUS
2.3 = TpuroHomerpuyeckue ypaBHEHUs
2.4  Tloka3arenbHbIe U JIOTapu(PMUUECKHE YPaBHEHUS
2.5  llemsle u TpoOHO-paIOHAIEHBIC HEPABEHCTBA
2.6  HppaunoHaiabHbIE HEPABEHCTBA
2.7  Tloka3arenbHbIE U Jorapu(pMUIecKre HepaBEHCTBA
2.8 = TpuroHomerpuyeckrne HEpaBeHCTBA
2.9  CucteMbl U COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucteMbl JUHEHHbBIX ypaBHeHUH. OnpeaenuTenb MaTpHUIIbI
3 OyHKIHH U TpaduKh
31 OyHkuMs, crnocodbl 3amaHus QyHKUuu. ['paduk Qynkinun. B3aumao oOparHbIe
dbyaknun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue QyHKIIN
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmm  QyHKum.
32 [IpoMeXyTKM  3HAKONOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI QyHKIMH. HanOosnbiiee 1 HanmeHblee 3HaueHUe QyHKIUN
Ha MPOMEXKYTKE
33 CreneHHast (pyHKIMS C HATypaJdbHBIM U IIENBIM TTOKa3zaTesneM. EE cBoiicTBan rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4  Tpuronomerpuueckue yHKIUH, UX CBOMCTBA U rpaduku
3.5 | TlokazarenpHas u norapudmudeckast pyHKIIMH, UX CBOMCTBA U rpaduku




Touku paspeiBa. AcuMnTOTHI rpadukoB GyHkiuii. CBoiicTBa (HyHKINH, HEMPEPHIBHBIX

3.6
Ha OTpe3Ke
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0KHBIX IPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1  IlpomsBomHas pynkiuu. [Ipon3BoaHbIE 2JIEeMEHTAPHBIX QYHKITAN
[IpumeneHne mNpPOU3BOAHON K HUCCIEAOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTh H
4.2 SKCTpeMyMbl. HaxokneHne HauOOJIbIIEr0 W HAMMEHBIIETo 3HaueHUs (YHKIUH Ha
OTpe3Ke
4.3  IlepBooOGpasnas. MaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 = MHox)ecTBO, onepaiuu HajJ MHOKecTBaMH. [uarpammsl Ditiepa — Benna
5.2  Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTH
6.3  KomOunaropuka
7 ['eomerpus
7.1 = ®urypsl Ha IJIOCKOCTH
7.2 | TlpsMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4  Tena v NOBEpXHOCTHU BpallleHUs
7.5  KoopauHaTbl U BEKTOPbI
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