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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6azoBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0  rocyIapcTBEHHOIO  00pa30BaTENIBHOTO — CTaHJIApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH KypCca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBMM € YyKa3aHHBIMU IIE€JISIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHUMAaeT U3YYCHUE TE€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacCIpeiesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM 11 (pOpMHUpPOBaHUS TMPEJCTABICHUN O paclpeseieHuH BEepOsSTHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHWs] 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanmzaruio. CaMm 3aKOH OOJBIIMX YHCEN MPEAJIaraeTcs B 03HAKOMHTEIIBHON
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMH  CIIY9alHBIMH  BEIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUI C MOMOIIBI0 HEMPEPBIBHBIX (QyHKIMA. OCHOBHOEC BHHMAaHHWE YJEISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTaH/IapTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
DIIEMEHTAapHBIMU  COOBITUAMU.  BeposTHOCTH  CcOOBITMH B OmBITaX €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHasE BEPOSITHOCTb. Y MHOXXEHHUE BEPOATHOCTEH. JlepeBO Clly4yallHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u pakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydailHbIi ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucrumelie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

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

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe oxugaHue OMHAPHOW Cly4yaliHOUM BelW4YuHBI. MaTemaTtudyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

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

[Ipumepsl HENpephIBHBIX CilydyaHbIX BenuyuH. [loHsATHE O ILIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpaXIAaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI M TpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYECKHWE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU PE2YTIIMUBHBIMU OeUCBUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, NaHHBIX, HAOIOJICHUSX U YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3sIUYHBIX BUIOB M (OPM MPEACTABICHMUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTHUPOBATh ITOTYYEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3IMyUe U CXOJCTBO MO3MIIMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHUHU.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOrOBapUBaTHCA, 00CYkKAaTh MPOLIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:
COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BEIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

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



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBath  MNOHATHSAMH:  cpeHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOTO OIIbITa;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OTbITA.

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

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B CepUU
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

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

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

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITHI M CITy4aliHbIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTD, ASPEBO
CITy4aitHOTO (I))HI)ITa do S ia TTOJTHOM 7 1 bubmorexa HOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTeIbHBIX UCIIBITAHNM 3 1 bubmorexa LOK
p a https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 4 1 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MareMatrnueckoe 0KHMIaHue CIy4yailHON 4 bubnmnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 o . 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
1
3 3axon Gompumx wHCen 4 L https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
> OPMBIILHOE pacTipeReieii https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 17 1 bu6mmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
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[TpoBepsiembie TpeOOBaHMS K pe3yJabTaTaM OCBOCHUSI OCHOBHOM
oOpazoBartenbHOM mporpaMmsl (10 kiacc) mo yueOGHOMY NMPEAMETY «BEPOSITHOCTD U

CTaTUCTHUKA»
1 YuTaTh M CTPOUTH TAOIHUITHI U AHATPAMMBI
5 OnepupoBaTh NOHATUSMU: CpPEIHEE apuPMETHUECKOE, MEIMaHa, HanOoIblllee, HANMCHbIIIEE
3HAYCHUE, Pa3Max MaCCHBA YMCIIOBBIX JaHHBIX
OneprupoBaTh TMOHATHSMH: CIy9alHBIA DJKCIEPUMEHT (OMBIT) W CIy4YailHOe COOBITHE,
3 3IIEMEHTapHOE COOBITHE (3TEMEHTAPHBII HCXO0/T) CIyYaifHOTO OIBITA; HAXOIUTh BEPOSTHOCTU

B OIlbITaX C€ PaBHOBO3MOXHBIMHU CJ'Iy‘-IafIHLIMPI CO6I>ITI/I$IMI/I, HaXOOUuTb MW CpaBHUBATH
BEPOATHOCTHU COOBITHII B N3YUYCHHBIX CHy‘IaﬁHBIX OKCIIEpUMEHTAX

Haxomute u opmynupoBaTs COOBITHS: TepecedeHne W OObEIUHEHHE JaHHBIX COOBITHIA,
4 cOOBITHE, NPOTHUBOIIOJIOKHOE AAHHOMY COOBITHIO; HOJNB30BaThCAd AUarpaMmaMu Jiiepa u
(hOopMYIIOH CI0KEHUS BEpOSATHOCTEH TIPH PEIICHUH 3a1a4

OHepI/IpOBaTI) MMOHATUAMMU: YCJIOBHAsA BEPOATHOCTb, HC3aBUCHMBIC CO6I)ITI/ISI; HaxXoIUuTh
BCPOATHOCTHU C IOMOIIBIO MpaBrjia YMHOXCHUA, C IIOMOIIBIO ICPEBa CHy‘-I&fIHOI‘O OIIbITa

6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS [TPH PELICHUH 3a7a4

OnepupoBath MOHATHSIMH: HCIIBITAHNE, HE3aBUCUMBIE UCTIBITAHUS, CEPUS NCTIBITAHHH, YCIIeX
7 U Hey/ia4ya; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUHM HE3aBUCHMBIX UCTIBITAHUH IO TIEPBOTO
ycrexa, HaXOIUTh BEPOSITHOCTH COOBITHI B CepHUU UCTIBITAHUHA BepHyun

OmnepupoBath NOHATHUAMU: CIydaiiHasi BeIMUMHA, PACHpEAeICHUE BEPOATHOCTEH, AuarpaMma
pacrpenencHus

[TpoBepsiembie aneMenTsl coaepxkanus (10 kiacc) mo npeaMeTy «BepOsITHOCTD U
CTaTUCTUKA»

MpeacraBneHMe fAaHHbIX C Momouwpio Tabauuy, n anarpamm. CpegHee apudmeTUyecKoe,
1 meAmaHa, Haubonbliee M HauMMeHbllee 3HauyeHus, pa3max, Aucnepcua UM CcTaHAapTHoe
OTK/IOHEHUE YnUCNoBbIX Habopos

CnyyaliHble 3KcnepumeHTbl (OnbITbl) U CaydaliHble COBbITUA. dNemMeHTapHble cobbITUA (MCcxoapl).
BepoATHOCTb cnyvaiHoro cobbiTvA. BAn30CTb 4acToTbl M BEPOATHOCTM COObITUI. Cny4vaiHble

2 "
OnbITbl C PaBHOBO3MOKHbIMM 31€MEHTapHbIMWN COBbITUAMM. BeposTHOCTM COBbITUI B OMbITax C
PaBHOBO3MOXHbIMW 3/1eMEHTAPHbIMU COBbITUAMM

3 Onepaumn Hag cobbITUAMKU: nepecevyeHne, 06beJUHEHME, MNPOTMBOMO/ONKHbIE COObITUA.
[Ounarpammebl Inepa. Popmyna cnoxKeHUa BePOATHOCTEN

4 YcnoBHaa BepPOATHOCTb. YMHOXeHMe BepoATHOCTeW. J[lepeBO C/Ay4aHOro 3KCMepuMEeHTa.
®opmyna nosHOM BEpOATHOCTU. HesaBncuMble cobbITUA

5 KombuHaTopHoe npaBuIO YMHOXeHUA. [lepecTaHOBKM M daKkTopuan. Yucno coyeTaHuii.
TpeyronbHuk Mackans. dopmyna GUHoma HbloToHa

6 BUHapHbIA cnyYanHbii ONbIT (MCMbITaHWE), yenex u Heyaadya. Hesasucumsble mucnbiTaHuA. Cepun

HE3aBUCUMbIX UCNbITAHWUI A0 nNepBoro ycnexa. Cepvm HEe3aBUCUMbIX UCMbITaHWUN EepHynnM

7 CnyyaliHas BennumnHa. PacnpeneneHune BepoaTHocTel. Auarpamma pacnpegeneHus. NMpumepsl




pacnpeaeneHuin, B TOM YUc/e reomeTpuyeckoe n BUMHommanbHoe

MpoBepaemble TpeboBaHMA K pe3y/ibTaTamM OCBOEHMA OCHOBHOW

obpasoBaTesibHOM Nporpammsl (11 Knacc) no yuebHomy NpeameTy «BEPOATHOCTb U

CTaTUCTUKa»

CpaBHMBaTb BEPOATHOCTU 3HAYeHU cnyqaﬁHoﬁ Be/IMYMUHbI NO pacnpeaeneHnto mam cC

1
NMOMOLLbIO AMarpamm
OnepupoBaTb MOHATMEM MATEMATUYECKOro OXWAaHWUS, NPUBOAUTb MPUMEpPbI TOro, Kak
2 NpMMeHaeTcA  MaTemMaTUYeCcKoe  OXWAaHMEe  CAYYaMHOW  BEMYMHBbI,  HaXxoAWUTb
MaTeMaTMYECKOE OXKnaaHue no gaHHOMY pacnpeneneHuto
3 MmeTb NpeacTaB/ieHMe 0 3aKoHe 60/bLIMX YMcen
4 MmeTb NpeacTaBieHMe 0 HOPMaibHOM pacnpeaeneHmm

MpoBepaeMble 3neMeHTbl coaepaHusa (11 Knacc) no npeameTy «BepPOATHOCTb U

CTaTUCTUKa»

Yucnosble XapaKTEPUCTUKU CAYYalHbIX BEANYMH: MATEMATUMUYECKOE OXuAaHWe, AUCnepcus U
CTaHAapPTHOE OTKAOHEeHMe. [Tpmepbl NPUMEHEHUA MAaTEMATUYECKOTO OXKUAAHUA, B TOM YUCe B
334a4ax W3 MNOBCEAHEBHOMN KM3HW. MaTemaTuyeckoe OXuaaHue OWHAPHON CcayyaiiHOM
BE/IMYMHbI. MaTemaTUYeCKoe OXWAAHME CYMMbl CAyYalHbIX BeAWYMH. MaTematuyeckoe
OXUAAHWE U AUCMIePCUA FEOMETPUYECKOTO U BUHOMMANBHOTO pacnpeaeneHni

3aKoH 60nbWKMX YMCEN W ero posib B HayKe, npupoge M obuwectse. BbibOpoyHbIN MeTon
uccnesoBaHum

Mpumepbl HENPEPBIBHbIX CYY4aMHbIX BEAUYUH. [TOHATUE O NAOTHOCTM pacnpeseneHuns. 3agaum,
npueoAsALLMe K HOpManbHOMY pacrnpegeneHuto. NoHATUE O HOPMasibHOM pacnpeaeneHnm

MpoBepsiemble Ha EMD no matemaTunke TpeboBaHmA
K pe3y/ibTaTaM OCBOEHWA OCHOBHOW 06pa30oBaTe/IbHON NPOrpammbl
cpeaHero obuiero o6pasoBaHuUA

Kog

Mposepsemble TpebOBaHWA K NPeAMETHbIM pe3yibTaTaM 0CBOEHUA OCHOBHOW

npoBepaemoro ob6pasoBaTeibHOM Nporpammsbl cpeaHero obuero obpasosaHus

TpeboBaHuA

1

BnageHve MeTogamMu  O0Ka3aTeNbCTB, aAropuTMamMu  pelleHus  3adad;  YMeHue
dbopmynnpoBaTb M OMEpMpoBaTb MNOHATUAMMW: OMpeaesieHne, aKCMOMa, Teopema,
cnencTeMe, CBOWMCTBO, MNPWM3HAK, [OKa3aTeNbCTBO, pPaBHOCU/bHbIE  GOPMYANPOBKY;
NPUMEHATb UX; yMeHne ¢$opmyanposaTb obpaTHOE M NPOTUBOMO/IOKHOE YTBEPXKAEHME,
NPMBOAUTL MPUMEPbLI M KOHTPMPUMEPDI, UCMO/1b30BaTb METO, MaTeEMATUUYECKON UHAYKUNW;
NPOBOAMTL A0KAa3aTe/ibHble PACCYKAEHUS MPU PeLeHUW 334ady, OLEHMBATb JIOTUYECKYIO
NPaBUAbHOCTb  PacCYXKOEHMMN; YMEHMEe  OnepupoBaTb  MOHATUAMM:  MHOMKECTBO,
NOAMHOMECTBO, OMepauuu Hag MHOMeCTBaMW; YMEHME MWCNONb30BaTb TEOPETUKO-
MHOECTBEHHbII annapaTt 4158 ONUCAHWA PeanbHbIX NPOLLECCOB M ABMEHUA U NPU peLleHun




33434, B TOM 4uCie M3 ApYrux ydyebHbIX NpegMeToB; YMEHME ONepupoBaTb MOHATUAMM:
rpad, csAsHbIN rpad, Aepeso, UMKA, rpad Ha NNOCKOCTU; YMeHWe 3a[aBaTb M OMMUCbIBATL
rpadbl pasnnyHbiMmmM cnocobamu; NCNoAb30BaTb rpadbl NPU pelleHnn 3a4ay

YMeHue onepupoBatb MOHATUAMM: HaTypasbHOE UYMCNO, LEenoe YMC/o, CTeNeHb C Le/biM
nokasaTenem, KOpeHb HATypasibHOM CTeneHu, CTeneHb C PALMOHANbHbIM MOKas3aTenem,
CTeNneHb C AEeNCTBUTENbHbIM NOKasaTenem, norapudm uYmcna, CUHYC, KOCUHYC W TaHreHc
NMPOW3BOJIHOIO 4MCAa, OCTAaTOK MO MOAY/0, PauMoHasbHOE YMCN0, MppauMoHanbHoe
YMCNO, MHOXKECTBA HaTypa/ibHbIX, LeNblX, PALMOHA/bHbIX, AENCTBUTENbHbIX YNCEST; YMEeHUE
MCNoNb30BaTb MNPU3HAKU AENMMOCTU, HaMMEeHbLWi obwuii aenntenb U HaumeHbluee
obuwee KpaTtHoe, anroputm EBKAMZa npu peleHnn 3agady; 3HaKOMCTBO C Pas/IMYHbIMU
NO3ULUMOHHBbIMU CUCTEMAMU CUYUC/IEHUA; YMEHUE BbINOHATb BbIYUC/AEHUE 3HAYEHUN U
npeobpa3oBaHUA BbipaXKEHUN CO cTeneHAMMU U norapudmamu, npeobpasoBaHma ApPOOHO-
PaLMOHaNbHbIX BbIPaXKEHUN; YMEHWE OMNepupoBaTb MOHATUAMM: MNOCNAEA0BATENIbHOCT,
apudmeTUYeCcKas nporpeccus, reomeTpuyeckas nporpeccus, 6eckoHeuyHo y6biBatoLas
reomeTpmyeckasa MPOrpeccus; ymeHue 3a[aBaTb NOC/AeAOBATE/IbHOCTW, B TOM 4uUCAe C
NMOMOLLbIO PEKYPPEHTHBIX GOPMYJI; YMEHME ONEPUPOBATb NOHATUAMMU: KOMIMJIEKCHOE YMCNO,
CONpPSAYKEHHbIE KOMMNEKCHbIE YMC/a, MOAYNb U apryMeHT KOMMJEKCHOro uucna, popma
3anmncn KOMMJIEKCHbIX Yncen (reomeTpuyecKkas, TpMroHomeTpuyeckaa u anrebpauyeckasn);
YMETb MPOM3BOAUTL apUPMETUYECKME AENCTBUA C KOMMJIEKCHbIMU YMC/IaMU; MPUBOAMUTD
NpPUMepbl UCMNONb30BaHNA KOMMNEKCHbIX YNCES; ONEPUPOBATb NOHATUAMMU: MaTpMLa 2 X 2 U
3 x 3, onpeaenuTenib MaTpPULbl, FEOMETPUYECKUIA CMbIC/T ONpeaennTens

YMeHue onepupoBaTb MOHATUSAMM: pPaLMOHabHble, MPPALMOHabHbIe, MOKasaTe/bHble,
CTeneHHble, forapudmmyeckme, TPUTOHOMETPUYECKME YPABHEHUS W HEPABEHCTBA, WX
cUCTEMbI; ymeHune onepuposaTtb NOHATUAMMU: TOXAECTBO, TOXAecTBeHHoe
npeobpasoBaHWe, YypaBHEHWE, HepPaBeHCTBO, CUCTEMA YPaBHEHUI U HepaBeHCTs,
PaBHOCWMNbLHOCTb YPaBHEHWI, HEPABEHCTB U CUCTEM; YMEHWE pewaTb YpaBHEHus,
HepaBeHCTBA M CUCTEMbI C MOMOLLbIO Pa3ANYHbIX NPUEMOB; pelaTb YpaBHEHUs,
HepaBeHCTBa M CUCTEMbI C NAapameTPOM; NPUMEHATb YPaBHEHWNA, HEPaBEHCTBA, UX CUCTEMbI
ON8 peleHns mateMaTUYecKuX 3a4a4 M 3aa4d M3 Pas/inyHbiXx 0bnacte HayKuM U peasibHoM
XU3HU

YMmeHune onepupoBaTb NOHATUAMM: GYHKUMA, YETHOCTb GYHKLMW, NEPUOANYHOCTb GYHKLUN,
OrPaHNYEHHOCTb GYHKLMU, MOHOTOHHOCTb GYHKUMMK, IKCTpeMym dyHKLMK, Hanbonbluee m
HaMMeHbllee 3HavyeHUsa OYHKLMM Ha MPOMEXKYTKe, HenpepbiBHAA ¢YHKLMA, acMMMTOTbI
rpadpuka o¢yHKUMM, nepBaa M BTOpadA NpomsBoAHaA OYHKUMU, TFEeOMETPUYECKUIA W
bu3nYecknii cmbicn NpousBOAHOM, NepBOObpasHan, onpeaesieHHbIi MHTerpan; ymeHue
HaxoAWTb acMMNTOTbl rpaduka OYHKUWMKM; YMEHWE BbIYUCNATb MPOU3BOAHbIE CYMMbI,
NPou3BeAEeHUA, YAaCTHOTO U KOMMO3MLMU OYHKLMIA, HAXOAWUTb ypaBHEHME KacaTeslbHON K
rpaduky OGYHKLMU; YyMEHME HAXOAUTb NPOM3BOAHbIE 3/EMEHTAPHbIX QYHKUWMIN; ymeHue
MCMNO/Mb30BaTb MNPOM3BOAHYK ANA uccnefosBaHua OyHKUMK, HaxoguTb Haubonblune wu
HaMMeHblUMEe 3Ha4YeHUA QYHKLMIA; CTPOUTb rpaduUKM MHOTFOYNEHOB C WMCMO/b30BAHUEM
annapata MaTemMaTM4YecKoro aHaav3a; MNPUMEHATb MNPOU3BOAHYH ANA  HAXOXAEHUA
Hau/yylero pelweHna B MNPUKAAAHbIX, B TOM 4YWCAE COLMANbHO-SKOHOMUYECKUX W
bu3nyeckmx 3afavax; HaxoAuTb NaowWwaaM U obbembl GUIYp C NOMOLLbLID WHTErpana;
NPMBOAWTL MPUMEPbI MaTEMATUUECKOrO MOAENIMPOBAHUA C NOMOLLbIO AnddepeHUnanbHbIX
YPaBHEHWM

YmeHue onepupoBaTb MOHATUAMM: rpaduK GYyHKUMKM, 0bpaTHas yHKUMA, KOMMO3ULMA
GYHKUMIA, nuHelHaa YHKUMA, KBagpaTudHaa JyHKUMA, paumoHanbHaa OGyHKUMA,
cTeneHHaa OyHKUMA, TPUrOHOMETPUYECKNe JYHKLMK, obpaTHble TPUrOHOMETPUYECKUE
bYHKUMKM, noKasaTenbHaa U norapudmmyeckas OyHKUMKM; yMeHUe CTpouTb rpadukm
M3yYeHHbIX GYHKUMI, BbINONHATbL Npeobpas3oBaHusa rpaduKoB GyHKUWUIA, UCNONb30BaTb
rpaduKkM gna M3yvyeHUs MNPOLLECCOB W 3aBUCMMOCTEN, MPW PeLleHMM 3343y U3 Apyrux




y4ebHbIX NpeamMeToB M 3afay M3 peasibHOM XKWU3HM; BblparkaTb GOpMyIamMm 3aBUCMMOCTHU
MeXAY BeNMYMHAMMK; WCMNONb30BaTb CBOMCTBA M rpaduKM  GYHKUMI ONA  pelleHus
YPaBHEHWUI, HepaBEHCTB M 3a4ay C nNapameTpamu; M3o6pakaTb HA KOOPAWHATHOM
MJOCKOCTM MHOXECTBA PELUEHMUN YPAaBHEHWN, HEPABEHCTB U UX CUCTEM

YMeHue pellaTb TEKCTOBble 3a4ayu pasHbiX TUNOB (B TOM YMCAe HA MPOLEHTbI, AOAN U
YyacTu, Ha ABUXKeHue, paboTy, CTOMMOCTb TOBApPOB W YCAYr, Hanoru, 3agayn m3 obnactu
ynpaBAeHUA NUYHBIMU U CEMENHBIMU GUHAHCAMM); COCTaBAATb BbIPAXKEHUA, YPaBHEHMUS,
HepaBeHCTBA M WX CUCTEMbI MO YCNOBWUIO 3aayun, McCienoBaTb MOJIyYEHHOE pelleHue u
OLEeHMBaTb NPaBAONOAOOHOCTb PE3YNLTATOB; YMEHME MOAENNPOBATb peasibHble CUTyaumuu
Ha A3bIKE MAaTEMATMKKN; COCTABAATbL BbiPaXKEHUA, YypaBHEHUA, HEPABEHCTBA U UX CUCTEMbI MO
YCNOBMIO 33JayM, MCCNenoBaTb MOCTPOEHHble MOLENM C MCMO/b30BaHWMEM annapaTa
anrebpbl, MHTEPNPETMPOBATL MNOAYYEHHbIN pe3yabTaT

YMmeHue onepupoBaTb MOHATUAMMU: cpegHee apudmeTUyeckoe, megmaHa, Hanbosbluee u
HaMMeHbLUee 3HaYeHUs, pasmax, AUCNepPCUn, CTaHAAPTHOE OTKNOHEHMe YMCN0BOro Habopa;
YMEHUWe W3B/AeKaTb, MHTepnpeTnpoBaTb MHGOPMaLMIO, NpeacTaB/eHHyo B Tabauuax, Ha
avarpammax, rpaduKax, OTparkalollylo CBOWCTBA pPeasibHbIX MNPOLLECCOB U  ABMEHWUIN;
npeacTaBnATe  MHPOPMaLMIO C MNOMOLWbIO Tabnauy W guarpamm;  UCCAenoBaTtb
CTaTUCTUYECKME [aHHble, B TOM 4YMUCAe C MNPUMEHEHMemM rpaduUUecKux MeToA0B MU
SNEeKTPOHHbIX CPeacTs; rpadMyeckum uccienoBaTb COBMECTHble HabalogeHWA C MOMOLLbIO
Auarpamm paccemBaHusa U IMHENHOM perpeccum

YMeHve onepupoBaTh MOHATUAMM: CAyYalHbIA ONbIT U CayyaliHoe cobbiThe, BEPOSTHOCTb
CNy4yaiHOro cobbITUA; YMEHWE BbIMMCNATbL BEPOATHOCTb C MCMO/b30BaHMEM rpadUyecKknx
MEeTOA0B; MPUMEHATb GOPMYJIbl CIOKEHUA U YMHOXKEHUA BEpPOATHOCTEN, POpMY/Ty NOJTHON
BepoAaTHOCTN, dopmyny bBbepHynnn, KombuHaTopHble ¢akTbl U GOPMYJbI; OLEHMBATb
BEPOATHOCTU peasibHbIX COBbITUI; YyMEHME ONepupoBaTh NOHATUAMM: C/lyYaliHasA BENYMHA,
pacnpegeneHne BEpPOATHOCTEN, MaTeMaTU4ecKoe OXuAaaHue, AUCnepcua U CTaHZApTHoe
OTK/IOHEHWE C/TY4aMHON BENNYUHDI, PYHKLMKN pacnpeseneHuns u NJA0THOCTM PaBHOMEPHOTO,
NMoKasaTeNbHOrO W HOPMasbHOrO pacnpeaeneHuit; yMeHuMe WCNoJsb30BaTb CBOWCTBA
M3yYeHHbIX pacnpefeneHuin AnA peweHua 3a4ay; 3HaKOMCTBO C MOHATUAMMWM: 3aKOH
60nbWNX YMcen, MeTogbl BbIOOPOYHbLIX MCCNen0BaHUA; yMeHWE MPUBOAUTL MNPUMEpSI
NPOSBAEHNA 3aKOHa OONbLIMX YMCEN B NPUPOLHbIX U OBLLECTBEHHDLIX ABNEHUAX; YMEHUe
onepupoBaTb MOHATUAMM: COYETaHME, MNEPEecTaHOBKA, UUCAO COYETAHWUN, YUCNO
NepectaHOBOK; 6MHOM HbIOTOHA; yMeHMe MPUMEHATb KOMOWMHATOpHble daKTbl WU
paccyKAeHUA ANA  peleHMA 3afay; OUEHMBATb BEPOSATHOCTM pPeasibHbIX CObbITUM;
COCTaBIATb BEPOATHOCTHYIO MOAE/b U MHTEPMNPETUPOBATb NONYYEHHbIN pe3ynbTaTt

YMeHuMe onepupoBaTb NOHATUAMM: TOUKA, NPAMan, NAOCKOCTb, MPOCTPAHCTBO, OTPE3OK, /Yy,
BE/IMYMHA YINa, NJOCKMI Yron, ABYrPaHHbIA yroa, TPEXrpaHHbIA yroa, CKpelmBeatolmecs
npaAmMble, NapaaneNbHOCTb U MepPneHANKYAAPHOCTb MPAMbBIX U MNOCKOCTEN, Yro/ MeXay
NPAMbIMW, YTON MEXKAY NPAMON M NNOCKOCTbIO, YO MeXAY NAOCKOCTAMM, paccToAHMe OT
TOYKM [0 MNOCKOCTM, PACCTOAHME MENKAY MPAMbIMW, PACCTOAHME MEXKAOY NJIOCKOCTAMM;
YMeHMe WMCNo/b30BaTh MPU PelleHuM 33434 M3yyeHHble GaKTbl U Teopembl NIaHUMETPUY;
YMEHMEe OLLeHMBATb pPa3mepbl OOBHEKTOB OKPYXKAlOWEro mMupa; CTPOUTb MaTemaTuyeckune
MOZEeNN C MOMOLLbIO FeEOMETPUYECKUX MOHATUIN U BEAUYMH, pellaTb CBA3aHHbIE C HUMM
npakTU4Yeckme 3agauu
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YMeHve onepupoBaTb MOHATUAMM: Naowaab ¢Gurypbl, obbem ¢uUrypbl, MHOTOTPaHHMK,
NPaBUAbHBIN MHOTOTPaHHWUK, CeYEeHMEe MHOrorpaHHWKa, Kyb, mapannenenunes, npvsma,
nupamuaa, Gurypa M NOBEPXHOCTb BPALLEHMUA, LMAMHAP, KOHYC, wap, cdepa, naowadb
cdepbl, NaolWaAb NOBEPXHOCTM MNUPaMMAbI, MPU3MbI, KOHyca, UMAMHAPA, obbem Kyba,
NPAMOYroNbHOIO nNapassenenvnena, NMpaMuabl, NPU3Mbl, UWAMHAPA, KOHyca, LWapa,
pa3sBepTKa MNOBEPXHOCTW, CeYEHUA KOHyca M UWIMHAPA, NapajiesibHble Oocu  Uau




OCHOBaHMIO, CeYeHMe LWapa, NNOCKOCTb, Kacatowanacsa cepbl, LMANHAPA, KOHYCA; YMEHME
CTPOUTb CeYEHME MHOrorpaHHWKa, M30bpakaTb MHOTOrPaHHWKM, GUrypbl U NOBEPXHOCTU
BPallEHMA, UX CeYEeHWUs, B TOM YMC/Ie C MOMOLLbIO 3JIEKTPOHHbLIX CPeacTB; YMeHue
NPMMEHATb CBOMCTBA reomeTpuyeckux ouryp, camoctoaTesibHO GopmMynmMpoBaTb
onpeaeneHns U3y4aemblx GUryp, BblABUraTb TMMNOTE3bl O CBOWCTBaX WM MNpPWM3HAKax
reomeTpuyeckux ¢uryp, ob60CHOBbIBaTb WAM OMNPOBEPraTb MX; YMeHue npPoBOAUTb
Knaccudukauymio  duryp no  passIMYHbIM - MPU3HAKaM, BbIMOIHATL  Heobxogumble
[0MNOJ/IHUTE IbHbIE NOCTPOEHUSA
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YMeHWe onepupoBaTb NOHATUAMMWU: ABUMKEHWE B NPOCTPAHCTBE, MapajfieibHblii NepeHoc,
CMMMETPUA Ha NNOCKOCTM W B MNPOCTPAHCTBE, MNOBOPOT, npeobpasosBaHne nogobus,
noaobHblie GUrypbl; ymeHne pacrno3HaBaTb paBHble U NoA06Hble GUrypbl, B TOM YMC/e B
NpUpoAe, WCKYCCTBE, apXMTEKTYpPe, WCMO/b30BaTb eOMETPUYECKME OTHOLLEeHUA npu
peleHMn 3afa4y; HaxoAuUTb reomeTpuyeckne BenUMnHbl (OanHa, Yyron, naowaab, 0bbem)
npu pelleHnn 3agady M3 ApYrux yyebHbIX NpeamMeToB U U3 peasnbHOMN KU3HM; yMeHue
BbIYMCNATL TFEeOMETPUYECKMEe BeAWYMHbl (4AMHa, yroa, naowagpb, obbem, naowaab
NOBEPXHOCTM), UCMONb3yA U3y4YeHHble GOpMy/bl M MeToAbl, B TOM 4Mcae: naolaab
NOBEPXHOCTU MMpamMAbl, NPU3Mbl, KOHyca, UMAMHApPA, naolwaab chepbl; obbem Kyba,
NPAMOYro/NbHOrO Napanjenenunega, nNUpPamuabl, NPU3Mbl, UMAMHAPA, KOHyca, Llapa;
YMEHME HAaXoAUTb OTHOLWEHME 06bEMOB NOAOOHbIX pUryp
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YMeHue onepupoBaTb MOHATUAMMU: MPAMOYIO/ibHAA CMCTEMa KOOPAMHAT, BEKTOop,
KOOPAMHaTbl TOYKKM, KOOPAMHATbI BEKTOpa, CYyMMa BEKTOpPOB, Npou3BedeHWe BeKTopa Ha
unucao, pasnNoKeHWe BeKTopa no 6asucy, ckanApHoe npousBedeHUEe, BEKTOPHOeE
npousBedeHne, Yron Mexay BEeKTOpamMi, YMEeHMEe WCMO/b30BaTb BEKTOPHbIA MU
KOOPAMHATHbIA MeToA, ANA pelleHUAa reoMeTpUYeckMx 3adad M 3adady Apyrux y4ebHbix
npeameTos
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YMmeHue BbibMpaTb NOAXOAAWMI MeToa, ANS pelleHua 3adadvu; NOHMMaHWe 3HaYMMOCTU
MaTeMaTUKN B MU3YYEHUM MPUPOAHbIX N OBLLECTBEHHbIX MPOLLECCOB U SABMEHUM; yMeHUue
pacnosHaBaTb MPOABAEHWE 3aKOHOB MATEMaTMKM B WCKYCcCTBE, YMeHWE MpPuUBOAUTL
npUMepbl MaTeEMATUYECKUX OTKPbLITUIA POCCUMCKOM U MUPOBOM MaTeMaTMYECKON HayKK

MepeyeHb 3n1eMeEHTOB coaeprKaHuA, nposepsaemMblix Ha ElN
MO MaTemaTuKe (BEPOATHOCTb M CTaTUCTUKA)

1 OnucaTtenbHaa CTaTUCTUKA

2 BepoaTtHoCTb

3 KombuHatopuKa

ITpoBepsiembie Ha EI'D mo maTemaTtuke TpeOoBaHuUs

K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbLHON MPOTPaMMBbI

cpeaHero oo01ero 0opa3oBaHuUs

Kon
MPOBEPAESMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHMUS K IPEIMETHBIM PE3yJIbTaTaM OCBOSHUSI OCHOBHOM
00pazoBaTeNsHOM MPOTPaMMBI CPETHETO OOITETO 00pa30BaHUS

1

Brmamenne MerogamMm  JI0OKa3aTENbCTB, QJITOPUTMAaMU  pENICHHWS  3a1ad;, yMCHHE
(hopMyITUpPOBaTH M ONMEPHPOBATH MOHIATUSMU: OTpEACIeHUE, aKCuoMa, TeopeMa, CIe/ICTBUE,
CBOMCTBO, TpPH3HAK, JOKA3aTEIbCTBO, PABHOCHIBLHBIC (DOPMYIHMPOBKHU; IPUMEHATh UX;
yMeHue (HopMysMpoBaTh OOpaTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHE, IPUBOIUTH




NpUMEPBl U KOHTPIPUMEPBI, UCTIONB30BaTh METOJ] MATEMATUICCKOW WHIYKIIMU; TIPOBOJIUTH
JIOKA3aTeNIbHBIC PACCYKICHUS TPU PEIICHUH 3a/1a4, OI[CHUBATh JIOTHYECKYIO MPABIILHOCTh
paccyKIeHuil; YMEHHE OIEPHUPOBATh TMOHITHIMHU: MHOXKECTBO, TOJAMHOMECTBO, OIEpaIluu
HaJl MHOXECTBAMH; YMEHHE WCIONL30BATh TEOPETHKO-MHOKECTBEHHBIN —armapar Juis
ONKMCAHUs PEaNbHBIX MPOIIECCOB U SBJICHHI U MPH PEIICHUM 33]1a4, B TOM YUCIIC U3 JIPYTHX
YUeOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH OHATHAMU: Tpad), CBI3HBIN rpad, AepeBo, UK,
rpad Ha IIOCKOCTH; yMEHWE 3a/laBaTh M OMHCHIBATh Tpadbl Pa3IWIHBIMH CIIOCOOAMI;
UCIIOJIF30BaTh Tpadbl MPH PEIICHAU 33124

YMeHue onepupoBaTh MOHATHAMH: HATypajbHOE YHMCIIO, LEN0E YHCIO, CTENEHb C LENbIM
HOKa3aTeleM, KOPeHb HATypaJbHON CTENeHH, CTEeNeHb C PAalMOHAIBHBIM ITOKAa3aTesieM,
CTENEHb C JCHCTBUTENBHBIM ITOKa3aTeneM, Jorapudm dmcia, CMHyC, KOCHHYC M TaHI'€HC
MPOHU3BOJIBHOTO YHCIIA, OCTATOK MO MOIYJII0, PALIMOHAIBHOE YHCIIO, HPPAlHOHATIBHOE YHUCIIO,
MHOKECTBA HATYPAJIbHBIX, LEJBIX, PAIMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE
UCTIOIB30BaTh MPU3HAKH JIETMMOCTH, HAUMEHBIINI OOIIUIA eTUTeNh U HaNMEHbIIIee odmee
KpaTHOE, aIroputM EBKiIuMga TMpU pelieHUud 3aJad; 3HAKOMCTBO C  Pa3juYHbIMHU
MO3UIMNOHHBIMHA CUCTCMAMU CYHHCJICHUA; YMCHHUC BBIIOJHATH BBIYMUCICHHUC 3HAQUCHUN "
peoOpazoBaHUs BBHIPOKEHUN CO CTEMEHSMH U JorapudmMamu, MpeoOdpa3oBaHUS IPOOHO-
panroOHaJIbHBIX Bpra)KCHHfI; YMCHHUE OICPpUPOBATL TMMOHATUAMU: MOCICAOBATCIBHOCTD,
apudMeTHUYeCKas TPOrpeccusi, TeoMeTpUdeckas Iporpeccusi, OECKOHEYHO YOBIBArOIas
TeOMeTpUUeCKasl TPOTPEeCcCHs; yMEHHE 3aJaBaTh IIOCIEJOBATEIFHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (hOPMYIT; yMEHHE ONEpUPOBATH IMOHATHAMH: KOMIUIEKCHOE YHCIIO,
COIIPSDKEHHBIE KOMIUICKCHBIE YHWCia, MOIAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (popma
3aIMCH KOMIUIEKCHBIX Yncel (TeoMeTphdecKasi, TPUTOHOMETPUYECKas U anreOpamdeckas);
YMETh TPOU3BOAUTH apHU(PMETHIEeCKUE IEHCTBHA ¢ KOMIUIEKCHBIMH YHCIIAMHU; HNPUBOAUTD
MIPUMEPHI MCTI0JIb30BaHUS KOMIUIEKCHBIX YHCEIN; OTIEpUPOBATh MOHATHAMU: MaTpula 2 X 2 u
3 x 3, ompenenuTeNlb MaTPUILbl, TEOMETPUIECKUI CMBICI ONPEACTUTENS

YMeHue OInepHpoBaTh MOHATHAMU: palMOHAJIBHBIE, WpPpPAlUOHANBHBIE, ITOKa3aTEIbHEBIE,
CTETEHHbIe, JIorapu(MHUUECKHE, TPUTOHOMETPUYECKHE YPAaBHEHHs M HEPaBEHCTBA, HX
CHCTEMBI; YMEHHE OTEPUPOBATh MOHATUSIMH: TOXIECTBO, TOKIACCTBEHHOE MpeoOpa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CHUCTEMA YPaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHHI,
HEPABEHCTB M CHCTEM; YMEHHE pEllaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITOMOUIBIO
pa3IMYHBIX [PUEMOB; pEIIaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C [apaMeTPOM;
MIPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI JJI PELIECHUS MAaTeMaTHYECKHX 3a7ad U
3aj1a4y M3 Pa3InYHbIX 00JacTel HAyKU U PeabHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (YHKOMS, YETHOCTh (QYHKLUMH, IEPHOAUYHOCTH
(GYHKIUKM, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH (YHKIHH, SKCTpeMyM (QYHKIWH,
HauOoJbllIee U HAUMEHbIIEE 3HAUeHUsI (QYHKIMHM Ha IPOMEXKYTKE, HenpepblBHAs (QyHKUUS,
acUMIITOTHI Tpaduka QyHKUUH, IIEpBasi U BTOpasi NPOU3BOAHAs (PYHKIMH, TEOMETPUIECKUI 1
(bu3NYeCKUil CMBICT TPOM3BOJHOM, TepBOOOpa3Has, ONpENeNIeHHBI HHTETrpal; yMEHHUE
HaxoIuTh ACUMITOTHl Tpaduka (YHKUWH; YMEHHE BBIYHCIATH IPOU3BOJAHBIE CYMMBI,
NPOU3BENEHHs, YaCTHOIO M KOMIIO3MLMHU (YHKIHMH, HAXOIUTh YpaBHEHHE KacaTeJIbHOH K
rpaduKy QYHKIOMH;, YMEHHE HAXOJUTh MPOW3BOJHBIC JJIEMEHTApHBIX (YHKIUM;, yMEHHE
UCITIOJIb30BaTh MPOM3BOJHYIO JUIS HWCCIENOBaHUs (YHKIUH, HAXOJUTh HAMOOJbIIUE W
HalMEHbIIME 3HAaYeHHs (QYHKUUH; CTPOUTh TpaguKd MHOTOYICHOB C HCIOJIB30BaHUEM
anmapara MaTeMaTHYecKOro aHaju3a; NPUMEHATh TMPOU3BOJHYIO JIISl HAXOXICHUS
HAWIYYIIEr0 PENICHUsT B NPUKIATHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKHX H
¢usnuecknx 3ajavax; HAaXOAWTH IUIOWIAAM U 00beMBbl (UIYp C IOMOILBIO HHTErpaja;
NPUBOJIUTH MPUMEPHI MATEMAaTHYECKOTO MOJIEITHPOBAHHS C MOMOIIBIO B depeHInaTbHBIX
ypaBHEHUI

YmMmenne onepupoBaTh MOHSTUSME: rpaduk (QyHKIHMH, oOpaTHas (YHKIHS, KOMITO3UIIUS
¢byHKuMi, JuHelHas GYHKUMSA, KBaipaTW4yHas (QYHKUMS, pauudoHaIbHas —(yHKOWS,
cTereHHass (QYHKIUS, TPUTOHOMETpHYECKHe (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMY, TOKa3aTelbHas W Jorapudmuueckass (YHKIUH, YMEHHE CTPOHUTh TpadUKH
M3yYEHHBIX (YHKUHUHA, BBINOJIHATH HpeoOpazoBaHusl rpadukoB (QyHKLHHA, HCHOIB30BATh




rpaduky UIA W3ydeHUs TPOILECCOB W 3aBUCHUMOCTEH, TPH pEUIeHHH 3aj]ad U3 JPYTHX
y4eOHBIX MPEIMETOB M 3a/1ad W3 PCAIbHOM JKU3HM; BBIpaXaTh (DOpPMyJIaMU 3aBHCHMOCTH
MEXIy BEIMYMHAMHE, WCIIONIh30BaTh CBOWCTBA W Tpaduku GYHKOWA OIS pemieHus
ypaBHEHWH, HEPABEHCTB M 3374 C IMapamMeTpamu; N300pakaTh Ha KOOPAWHATHON TUIOCKOCTH
MHOYKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIC 3a/ladydl Pa3HBIX THUIOB (B TOM 4YHCIE HAa TPOICHTHI, JTOJIU U
YacTH, Ha JBW)KEHHE, padOTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 33/Ja4il u3 o0JacTu
yOpaBJIeHUs JHYHBIMA M CEeMEHHBIMU (PHHAHCAMH); COCTaBJIATh BBIPAKCHHSA, YPaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI MO YCIOBHUIO 3a/ayM, MCCIENOBaTh IMOJyYEHHOE pEIIeHUE U
OIIEHMBATH MPABIOMOA00HOCTh PE3YIFTATOB; YMEHUE MOJEINPOBATh PEeaIbHBIE CUTyallny Ha
S3BIKE MaTEMAaTHKH, COCTABIISATH BBIPAXKECHUS, YPaBHEHHs, HEPABEHCTBA W MX CHUCTEMBI IO
YCIIOBUIO 3ajlaud, MCCIEeN0oBaTh IOCTPOCHHbIE MOJAETU C HCIIOIB30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH MMOTYICHHBINA PE3YIbTAT

YMeHue onepupoBaTh MOHATHAMHU: cpegHee apudMeTndyeckoe, MenuaHa, HauOojbllee U
HalMEHbILee 3HAYCHHMS, pa3Max, AUCHEPCHs, CTAHAAPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHUE H3BIEKaTh, MHTEPIPETUPOBATh MH(OPMAIMIO, MPEICTaBICHHYI0 B TaOnHIax, Ha
auarpammax, rpadukax, OTPaKaIOIIyI0 CBOICTBAa pealbHBIX IPOLIECCOB M  SBJICHUH;
OPEACTaBIATh MHPOPMALMIO C I[OMOIIBI0 TabauLm M JuarpamM; HCCJIEIOBaTh
CTaTUCTHYECCKHE JaHHble, B TOM UHUCIE C NPUMEHEHHEM TpaQHuyecKux METOJ0B U
ANEKTPOHHBIX CPEJCTB; TpadUUecKd HCCIENO0BAaTh COBMECTHBIE HAONIOJEHHS C MOMOIIBIO
JIarpaMM pacCEuBaHus U JIMHEWMHON Perpeccuun

YMeHue onepupoBaTh MOHATHUSMU: CIYYalHBIN OMBIT U CIy4YaifHOe COOBITHE, BEPOSTHOCTH
CHy‘-IElﬁHOI‘O CO6I>ITI/ISI; YMCHHUE BBIYUCIIATH BEPOATHOCTH C HCIIOJIB30BAHHUEM I‘pa(bl/l‘-ICCKI/IX
METO/I0B; NPUMEHATH (POPMYJIIBI CIIOKEHHUS U YMHOXKEHUSI BEPOATHOCTEH, HOpPMYITy MOJTHOMN
BeposATHOCTH, (opmyry bepHymmn, komOmHaTOpHBIE (akTBl W (HOPMYIIBI, OIIEHUBATh
BEPOSITHOCTH pealibHBIX COOBITHH; YMEHHE ONMEPUPOBATh MOHATHSIMU: CIydaliHas BEIMYHHA,
pacmpenesieHue BEpOSITHOCTEH, MaTeMaTHYecKOoe OXUAaHHe, JUCHEepCHs M CTaHIapTHOE
OTKJIOHEHHE CIy4alHOW BENMYMHBI, (PYHKIMH pacrlpenesieHus U MIIOTHOCTH PaBHOMEPHOIO,
NOKA3aTeNbHOTO M HOPMAJIBHOTO paclpeseieHuii; YMEHHE HCIIOIb30BaTh CBOWCTBA
N3Yy4YCHHBIX pacnpeaeneHI/H‘/’I IJ1d peIICeHUs 3a/iad; 3HAKOMCTBO C ITOHATUAMU: 3aKOH OOIBIINX
YHCed, METO/bl BBIOOPOYHBIX HCCIEAOBAHUH; yMEHHE NPUBOIUTH IPUMEPHI NPOSIBICHHSA
3aKOHa OOJBIIMX YHCEN B IIPUPOAHBIX U O6III€CTB€HHI)IX SABJICHUAX, YMCHHE OIICPUPOBATH
MOHATHSMHU: COYETaHWe, MEePECTAaHOBKA, YMCIO COYETAaHHWH, YWCIIO TEPEeCTaHOBOK; OWHOM
HeloToHa; ymeHne npuMeHsTs KOMOMHATOPHBIE (PAKTHI M pacCy>KACHUS sl pEIICHNs 3a1a4;
OLIGHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHH; COCTaBJIATH BEPOSTHOCTHYIO MOJIENIb U
MHTEPIPETUPOBATH MOJTYUYEHHBII pe3yIbTaT

YMeHue onepupoBarh MOHIATUAMU: TOUKA, MpsiMasi, MIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, Iy,
BEJIMYNHA yTja, TUNIOCKUI yroJl, JBYTPAHHBIM YroJl, TPEXTPaHHBIN yroJl, CKPEIIMBAIOIINECS
MpsIMblE, MapajIeNbHOCTh U MEPHNEHANKYISIPHOCTh MPAMBIX W IUIOCKOCTEH, Yrol MeXay
MIPSIMBIMH, YTOJI MEXKIY MPSMON U TUIOCKOCTBIO, YTOJl MEXAY MJIOCKOCTSIMH, PACCTOSIHAE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSTHHUE MEXAY NPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMU,;
YMEHHUE HCIIOJIb30BaTh NPH PELICHUH 3ajad M3ydeHHble (aKThl U TEOpeMbl IUTAHUMETPHUH;
YMEHHUE OIEHHBATh pPa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHUpPA; CTPOUTh MaTeMaTHYECKHE
MOJIEJIM C MOMOUIbI0 TE€OMETPUYECKUX MOHATHM M BEIMYWH, pPellaTh CBA3AHHBIE C HUMHU
MPAKTHYECKUE 3a/1a491

10

YMeHue omnepupoBaTh MOHATHAMHU: IUTomans Qurypsl, o0beM (GUrypbl, MHOTOIPaHHUK,
MPAaBWJIBHBI MHOTOTPAHHUK, CEUYEHHE MHOTOTpaHHWKA, KyO, MapajuleNienuIe], Mpu3Ma,
nupamusa, GuUrypa M HOBEPXHOCTh BpalleHWs, HWIMHIP, KOHYyc, map, cdepa, miomais
cdeppl, MIOLIAAL MOBEPXHOCTH MUPAMUIBL, TNPU3MBI, KOHyca, LMIMHIpa, o0BeM Kyoa,
MPSIMOYTOJIFHOTO ~TapayUIeNienunea, MUPaMUIbl, TMPHU3MBI, IMIMHApPA, KOHyca, IIapa,
pa3BepTKa NOBEPXHOCTH, CEYEHUSI KOHYCa U LIWINHIPA, NapaJUIEIbHBIE OCH WM OCHOBAHHIO,
CeueHHe IMIapa, IUIOCKOCTb, Kacamomasics cgepbl, MUINHIPA, KOHYCa; yYMEHHE CTPOWTh
cedeHre MHOTOTpaHHMKa, U300pakaTh MHOTOTPAaHHUKH, QUTYPHI U TIOBEPXHOCTH BpaICHNS,
WX CEYEHUS, B TOM YHCJIE C TOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSITh CBOMCTBA




TEOMETPHUYECKUX (PUTYP, CAMOCTOATENHHO (DOPMYIIMPOBATH ONIPENEICHHUS N3y9aeMbIX QUTYp,
BBIJIBUTaTh TUTIOTE3bI O CBOMCTBAX W MPU3HAKAX TEOMETPUUECKUX (PUTYP, 0OOCHOBBIBATH HITU
OTIpOBEpraTh WX; YMEHHE MPOBOANUTH KiIaccHu(UKanuio (pUryp 1Mo pa3iIudHBIM TPU3HAKAM,
BBITIOTHSITh HEOOXOMMEBIE JTOTIOTHUTEIBHBIC IOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSMH: JIBH)KCHUE B NMPOCTPAHCTBE, MAapAJICIbHBIA EPEHOC,
CUMMETpHUSl Ha IUIOCKOCTM M B TNPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHE I000uS,
nmonoOHbIe (GUTYPHI; YMEHHE Paclo3HABATh pPaBHBIE W MOMO0OHBIE (DUTYPHI, B TOM YHUCIE B
npUposie, HCKYCCTBE, AapXUTEKType; HCIOJIB30BaTh T'€OMETPHYCCKHE OTHOIICHUS TIPU
pElIeHUY 3aj1a4; HaXOAUTh FEOMETPUUYSCKUE BEIMYMHBI (JUTMHA, YToJl, TUIOIah, 00beM) pr
pelleHUH 3aa4 U3 APYTHX y4eOHBIX MPEJAMETOB M M3 PEalbHOW KU3HU; YMEHUE BBIYUCIIST
TEOMETPUUCCKHE BENHYWHBI (JUTMHA, YTOJ, IUIOIMAAb, OOBhEM, IUIOMIAAb IOBEPXHOCTH),
UCTIONB3ysl W3ydeHHbIE (OPMYNIBI W METONbI, B TOM YHUCIC: IUIOMAAb MOBEPXHOCTH
MUPaMUJIBI, MPU3MBI, KOHYCa, MWIHHAPA, Tuomans chepbl; 00beM Kyba, MpsSMOYTroJbHOTO
napajeNenuIe/ia, MUpaMUIbl, MPHU3MBI, IHIMHIpA, KOHyca, IIapa; yMEHHE HaxOJHTh
OTHOIIIEHNE 00BEMOB TOTOOHBIX PUTYD
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YMeHrne omepupoBaTh TOHSATHAMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPIHMHAT, BEKTOD,
KOOpIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, NPOU3BEICHUE BEKTOpa Ha
YHCIIO, pa3loKEHHE BeKTopa Mo 0a3ucy, CKaJsIPHOE MPOM3BEICHHE, BEKTOPHOE
NpoM3BElICHHe, VYrol MeEXIy BEKTOpaMH;,; yMEHHE HCIOJb30BaTh BEKTOPHBIH U
KOOPIMHATHBIA METOH JIsi PEHICHUS TeOMETPUYECKHX 3ajad W 3aJad JPYyrux y4eOHBIX
peMETOB
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YMeHue BbIOMpaTh NOAXOIIIIMN METOH Ul PelIeHUs 3aJadd; [MOHUMaHHWE 3HAYMMOCTU
MaTeMaTHKH B HM3YYEHHUH HPUPOIHBIX W OOLICCTBEHHBIX IMPOLECCOB W SBICHUN; YMECHHE
pacrno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHUE IIPUBOANUTE TPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MATEMATHUECKON HAyKU

IlepeueHb 31EMEHTOB coJiepxKaHusl, mpoBepsemMbix Ha EI'D
10 MaTeMaTHKe

OnwucarenbHasl CTaTUCTUKA

BepositHOCTB

Komb6unaropuka



















