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INOACHUTEJBbHASA 3AIINCKA

Pabouas mnporpamma yueOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs s oOyuarommxcs 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO  TOCYJApCTBEHHOIO  O0Opa30BaTENbHOTO CTaHJAapTa CpPEIHEro
obmiero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAAULIMA POCCHICKOTO
obpasoBanus. Peanuzanus nmporpaMMbl OOECHEUMBAET OBJIAJIEHUE KIIFOUEBBIMU
KOMIETSHIIMSIMH, COCTaBIISIONIMMU OCHOBY JJISI CAMOPA3BUTHUSA U HEMPEPHIBHOTO
o0pa3oBaHMsl, EIOCTHOCTh OOIIEKYIbTYPHOIO, JIMYHOCTHOTO U MIO3HABATEIHLHOTO
pa3BUTHUS JTUYHOCTH OOYUAIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

YueOHbiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHSI SIBJISICTCS
MPOJIOJDKEHUEM U PA3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a3zoBOTO YpOBHS
ocHOBHOM mmikoisbl. Kypc mpennazHaden s (GopMHUpOBaHHS y OOyYarOIIHUXCS
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAHMUS POJIU TEOPUM BEPOSITHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTa Il M3YyYEHHs CIy4alHBIX COOBITHM, BETUYUH H
npoueccoB. [lpu m3yueHun Kypca o00OramarTCsi MPEACTaBICHUS YYalluxcs O
METOJAaX UCCIEAOBAHNS U3MEHYMBOTIO MUPA, PA3BUBACTCS IOHUMAaHUE 3HAYMMOCTH
U OOUIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHHSA KaK HEOThEMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

ConepkaHue Kypca HalpaBJI€HO Ha 3aKPEIJICHNUE 3HAHUM, TOJTYyYEHHBIX MPU
M3YUYCHHH Kypca OCHOBHOM IIKOJIbI M HA PA3BUTHE NPEACTABICHUM O CITy4YalHbIX
BEJIMUYMHAX W B3aMMOCBA3AX MEKJIY HUMHM Ha BaXKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX IMOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHM IIEJIIMU B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTHCTHKA» CpeJHEH IIKOJIbI Ha 0a30BOM YpPOBHE BBIJCIICHbI
CIIEYIOIlINE€ OCHOBHBIE cojepXkaTelbHble JHUHUU: «CilydaliHble COOBITUA WU
BEPOATHOCTHY, «ClTydaliHble BETMYMHBI ¥ 3aKOH OOJIBIINX YUCEID.

Baxnyro dacte Kypca 3aHMMAaeT M3yYE€HHE T€OMETPUYECKOIO U
OMHOMUAJIBHOTO pacIpeieNIEHUI 1 3HAKOMCTBO C MX HENPEPBhIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACIICHUAMM.

Copepxxanue nuHUM «CrydailHble COOBITHSI W BEPOSITHOCTH  CIIYKUT
OCHOBOW MJi1 (DOPMUPOBAHUS MPEICTABICHUNA O PACHpENeNIEHUHd BEPOSITHOCTEU
MEXAY 3HAUYCHHUSIMHU CIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JMHUS HEOOXOIMMa Kak
0a3a [ M3y4yeHUs 3aKOHa OOJbIIMX Yucen — (yHJAaMEHTaJIbHOIO 3aKOHa,
JNEHCTBYIOIIETO B IMpPHUPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzanuio. Cam 3aKOH OOJIBIIMX YMCEN MpeAsiaraeTcs B O3HAKOMHTEIbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MaTeMaTH4ECKOro (hopManusma.

Templ, CBSI3aHHBIE C  HENPEPBIBHBIMUA  CIy4YallHBIMH  BEJIWYMHAMU,
AKLIEHTUPYIOT BHUMAaHHUE IIKOJIBHUKOB HA ONHUCAHUM M H3YUYEHUM CIy4YalHBIX
SBJICHUM C TIOMOILIBIO HEMpEephIBHBIX (yHKUUNA. OCHOBHOE BHUMAHHUE YJIENSAETCA
IIOKA3aTeJIbHOMY M HOPMAJIbHOMY PACIPEECICHUSAM, NPU 3TOM MPEAINOIaracTcs
O3HAKOMHTEJIbHOE M3yueHHEe MaTepuaia 0Oe3 J0Ka3aTelIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenune kypca «BepoATHOCTP W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OoTBOIUTCA | dYac B HENENI0 B TEUCHHE KaXKIOTO roja oOydeHus, Bcero 68
y4eOHBIX YacoB.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

[IpencraBieHre JOaHHBIX C MOMOIIbiO TaOiaui u jguarpamMM. Cpennee
apupmeTnyecKoe, MeauaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIIOHEHUE YUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHble COOBITHS. DIEeMEHTapHbIE
coObITusl (Mcx0abl). BepodaTHocTh citydaitHOTO COOBITHS. BiM30CcTh 4acTOTHI U
BEPOATHOCTH  cOObITUH.  CnyuyailHple  ONBITBI € PaBHOBO3MOXHBIMU
AIIEMEHTAapHBIMU  COOBITUAMU.  BeposTHOCTM  cOOBITUH B ONbITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepatuu HaJ COOBITUSIMU: TIEpECEUEeHHE, 00bEIMHEHNE, TPOTUBOIOI0KHbBIC
coObITus. Juarpammsl Ditnepa. opMyia CIOKEHHUS BEPOSTHOCTEH.

YcnoBHasA BEPOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO CiydallHOTO
skcriepumMenTa. @opmyiia mojHOM BepoATHOCTH. HezaBucrumbie COOBITHSI.

Komb6unaropnoe npaBuno ymHoxkenusi. [lepectanoBku u gaxropuan. Yuciao
couetanuit. Tpeyronasauk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii cirydaiiHbIi ONBIT (MCIIBITAHKE), yCIIEX U Heyavya. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIum.

Cnyuaiinag  BenunuunHa. Pacnpenenenwe  BeposATHoctel.  Jlmarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuil, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMUABHOE.

11 KITACC

UucnoBple  XapaKTEPUCTUKU  CIYyYaWHBIX  BEJIWYMH: MAaTEMaTHYECKOE
OKMJIAHWE, JHUCIEPCUS W CTAaHIAPTHOE OTKJIOHEeHWE. [Ipumepsl npuUMeEeHEHUs
MaTeMaTUYECKOTO OXKHWJAaHMsS, B TOM YHCIIE B 3aJad4ax W3 MOBCEIHEBHOM >KU3HH.
Maremarnueckoe oxujnaHue OWHApHOW CIy4ailHON BeNWYMHBL. MareMaTudeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremaTuyeckoe OXuJaHue |
JUCTIEPCUsi TEOMETPUUECKOT0 M OMHOMHAJIBHOTO paclpeieeHul.

3akoH OOJIBIIMX 4YHCEN MU €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br160pouHbBIN METO/T MCCIICIOBAHUIA.

[IpuMepbl HENPEPBIBHBIX CIIy4aWHbIX BenW4MH. [loHATME O IIIOTHOCTH
pacnpeneneHus. 3a1a4u, MPUBOIAIIUE K HOPMAIBHOMY pacnpeneneHuro. [lonsatue
O HOPMAJIBHOM PacCIIPENCICHUN.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapaKTepu3yrTCs:

I'paxknanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU O0YYAIOIIErOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO YJ€Ha POCCUWCKOro OOLIecTBa, MPEACTAaBICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
nporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpuoTrnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UIACHTUYHOCTH, YBAKECHUS K
MIPOIIUIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
K HUCIOJB30BAaHUIO ATHX JOCTI)KEHHUU B JIPYTUMX HayKaxX, TEXHOJIOTHAX, cepax
HKOHOMMUKH.

JyX0BHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapo/a;
cOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, JATUYECKOTO  MOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM TPUMEHEHUEM JOCTHIKEHH HAYKH U JIEATEITbHOCTBIO
y4€HOIr0; OCO3HAHHEM JIMYHOT'O BKJIAJa B TOCTPOEHUE YCTOMYMBOIO Oy IylIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIKOYAs SCTETHUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIeHNN;
BOCIIPUMMYHMBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeckoe BOCIIUTAHHUE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUs B
UHTEpecax 3/I0pOBOT0 M 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0pPOBBIO (3I0POBOE TMHUTaHWE, COATTAHCUPOBAHHBIN PEXUM 3aHITHHA

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); buznyecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
NEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHMEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepam  mpodeccHOHANBHOW  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKEHUSMHU, YMEHHUEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH PAKTUYECKUX 3a7a4 MaTEMAaTUUYECKOW HAITPABJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO HKOJOTHUUECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIBHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU
Cpelbl, OCO3HAaHWEM TJ00aJBFHOTO XapakTepa HSKOJOTMUECKHX TMpooJieM;
OpHUEHTAIIME HA NMPUMEHEHHE MATEMaTUYECKUX 3HAHWM IS PEUICHHS 3a1a4 B
00JIaCTH OKpyKarolmehd cpelbl, IUIAaHUPOBAHMSI TMOCTYNKOB M OUEHKH HUX
BO3MOYKHBIX MOCIICICTBAN JISI OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTUYECKOM HayKM Kak c]epbl 4YeloBEUeCKON IesATEeIbHOCTH, JTaroB €&
pa3sBUTUS M 3HAYUMOCTH JUISl PA3BUTUS LMBWIN3ALMU; OBJIAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEAO0BATENBCKYIO AEATEIBHOCTD
WHMBUAYAJIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMEeTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAaMMBI YUEOHOTO IpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUIMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUSIMU.

1)  Vuusepcanvnvie  no3zmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00OVUawuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpyJjcaowe2o  Mupa,  NpuMeHeHue  J102UY4ecKux,
UCCIe008amMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHpopmayuetr).

ba3zoBble 1ornyeckue 1eicTBUA:

e BBIBIISITH U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUN MEXAY MOHATUAMU, (OPMYITHPOBATH
OTIpeNeICHUS]  TOHSATHW; YCTaHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(uKanyy, OCHOBaHMS JUisi OOOOIIEHUS M CPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopedrsi B (akTax, JAHHBIX, HAOIIOJCHUSX U YTBEPKICHUSX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUUI;

e JIeJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNETyKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJHTH CaMOCTOSTEIIEHO JI0Ka3aTelIbCTBa MaTEeMaTHYECKUX
YTBEPKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJIEHUS 1 BBIBOJIBI;

e BBIOMpaTh croco0 pelieHus yuyeOHOM 3adauM (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUSA, BBHIOMpaATh HawbOoIee MOAXOAAINHMN ¢ y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBarebCKue JeHCTBUSA:

e HCIOJb30BAaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMUS;
dbopMyIHpoBaTh BOMPOCH], (QUKCUPYIOIIME MPOTHUBOpPEYHE, IpodiieMy,
yCTaHaBIWBAaTb HCKOMOE W  JaHHOe, (opmMupoBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINI0, MHCHHE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

e CaMOCTOSTENHHO (pOpMYyIUPOBATH 0OOOIICHHS M BBIBOJIBI TIO PE3yIbTaTaM
MPOBEAEHHOIO0 HAOIIOJEHUS, MCCIEIOBAaHUsI, OIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHNI;

e TMPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHE MpOllecca, a TaKKe BbIIBUTATh
MIPEATOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uapopmanmeii:

e BBIBIATH JePUIUTHl MH(GOPMAIUU, JTAHHBIX, HEOOXOAMMBIX JJi1 OTBETa
Ha BOMNPOC U JJIsI pEUICHUS 3a]1auu;

e BBIOMpaTh UWH(POpPMAIMIO W3  HMCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh M HWHTEPIIPETUPOBATH WH(POPMAIIUIO
pPa3TUIHBIX BUIOB M ()OPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh HH(DOpMAIUIO, IPEACTABIATh €€ B Pa3IMUHbBIX (OopMax,
WLTIOCTPUPOBATH TpaUUecKy;

e OIICHUBATH HaAEKHOCTh nHopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTECPHUSIM.

2)  VHuueepcanbHvie KOMMYHUKaAmMUGHwle Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCS.

OO0menne:



e BOCHPUHHMMATh M (OPMYJIHPOBATh CYKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOLIEHMUSI; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOUKY 3pEHMsS] B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHsS IO
XOJly pellieHus 3a/1a4ui, KOMMEHTUPOBATH MOJIYYEHHBIN pe3ysIbTaT;

e B XOJ€ 00CYXKICHHsI 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBI,
npo0JieMbl, pelraeMoil 3aauu, BbICKa3bIBaTh UJIEU, HAllEJICHHbIE Ha MIOUCK
pEIlIEHUs; COIMOCTABJISITH CBOM CYXIEHUS C CYXICHUSMU JIPYTUX
YY4aCTHUKOB JMAajora, OOHAPYKUBATh PA3IMYUE W CXOJICTBO TO3UIIHIL; B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

e TPEICTaBIATH  pE3yNbTAaThl  pEHICHWs  3a/Jayd,  OKCIEPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3eHTALNU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:

e IMOHMMATh M  KCHOOJB30BATh  MPEUMYILIECTBA  KOMAaHJIHOM U
VHAMBUAYAIbHON pabOTHI MPU PELICHUHU YUEOHBIX 3a/1a4; IPUHUMATH 11eJIb
COBMECTHOHN JAESITENbHOCTH, IJIAHUPOBATh OPraHMU3AIUI0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl paboT, JOrOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

e Y4YacCTBOBaTh B IPyNIOBLIX opMax paboThl (00CYkACHUSA, 0OOMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W UHBIC); BBIMOJHITH CBOIO YacThb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMU KOMAaHJIbI;
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHSL.

3) Yuusepcanvnvie  pecynamueHule Oelicmaus, obecneyusaiom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTABJIATH IJIaH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHNUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHHUM ¢ y4€TOM HOBOI MH(OPMAITIH.

CaMOKOHTPOJIb:

e BIAQJCTh HAaBbIKAMHM TIO3HABATEIbHON peIEKCMH KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTaTOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3ynbTara peieHus MaTeMaTUYeCcKoi 3a1a4u;

e IMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIpU PELICHUU
3a/la4l, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, ITaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa €W U YCIOBHSIM, OOBSICHSTH
IIPUYUHBl JTOCTHKECHUSA WIM HENOCTHXKEHUS PE3YJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OMIMOKY, 1aBaTh OILIEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

YutaTh ¥ CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh  TMOHATUSMHU:  CpeAHee  apudmeTrhueckoe,  MeJIUaHa,
HanOoJIbIlIee, HAMMEHBIIEE 3HaYEHUE, pa3Max MacCUBa YUCIIOBBIX IAHHbIX.

OnepupoBath MOHSATUSMU: CIyYalHBIA DKCIIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM WCXOJM) CIIYyYalHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CIIyYailHBIMHU COOBITHSIMH,
HAaXOJIMTh U CpPAaBHMBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4alHBIX
DKCIEPUMEHTAX.

Haxomute u ¢opMmynupoBath COOBITHS: TMepecedeHHe H OObeIUHEHHUE
JAHHBIX ~ COOBITHH, COOBITHE, TPOTUBOIOJIIOKHOE JAaHHOMY  COOBITHIO;
MOJIb30BaThCs JaUarpaMMaMu Oujepa U (GopMyJIod CIOXKEHHUS BEPOSTHOCTEH Mpu
pEeLICHUH 3a1a4.

OnepupoBath MOHSATHUSMH: YCIOBHAS BEPOATHOCTh, HE3aBHCHMBIC COOBITHS;
HAaXOJUTh BEPOSATHOCTU C IOMOIIBIO IMPABUJIA YMHOXKEHUS, C MOMOLIBIO JAEPEBA
CJIIy4alHOrO OIbITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEILICHUH 3a/1a4.

OnepupoBaTh NOHATHUAMU: HCHBITAHUE, HE3ABUCUMBIE HWCIBITAHUS, CEpUS
UCTIBITAaHUHM, yCIeX W HeyJaada; HaXOIUTh BEPOATHOCTH COOBITHA B CEpUHU
HE3aBUCUMBIX UCIIBITAHUH J0 TIEPBOTO yCIeXa; HAXOAUTh BEPOSATHOCTH COOBITHI B
CepUHU UCIIbITaHUN bepHyium.

OnepupoBaTh  MOHATUSIMHM:  Cly4dailHas  BEJIIMYHWHA,  PACIpPEICIICHHE
BEPOSATHOCTEW, TMarpaMMa pacipeiesICHUs.

11 KITACC

CpaBHUBAaTh  BEPOSITHOCTM  3HAYEHUW  CIydyallHOM  BEJIWYUHBI MO
pacupeneIeHUIO WA C IOMOLIBIO JUarpaMm.

OrnepupoBaTh MOHITUEM MATEMATUUYECKOTO 0XKUAAHUS;, IPUBOJAUTH TPUMEPHI,
KaK INPUMEHSETCS MaTeMaTUYECKOE OXXUJIAHUE CIIYYAaWHOU BEJIMYMHBI HAXOJUTh
MaTeMaTUYECKOE 0KUIAHNE 110 JAHHOMY PaCIpPENEIEHUIO.

HMeThb npeacTaBieHUE O 3aKOHE OOJIBIINX YUCEN.

HMmeTp npencTaBiieHuEe 0 HOPMAJIBHOM PaCIIPEICIICHUH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne i/m Kontpoabubie  IlpakTuy
IporpamMmmal Bcero
padoTsbI padoThI
| [IpeacraBneHue 1aHHBIX U ONUCATEIbHAS 4
CTaTUCTUKA
CnyualiHble OTBITHI U CITy4allHbIe COOBITHS,
2 OTBITHI C PABHOBO3MOKHBIMU 3
3JI€EMEHTapHBIMU UCXO0JIaMHU
3 Oneparuu HaJ COOBITUSIMH, CITOKEHHE 3
BEPOATHOCTEMN
YcnoBHast BEpOSITHOCTb, IEPEBO
4 CIIy9aifHOTO OITBITa, (hOPMYJIIa TTOTHOM 6
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI
5 OneMeHTbl KOMOMHATOPUKH 4
6 Cepuu mocie1oBaTeIbHBIX UCITBITAHUI 3
7 City4aiiHble BETMYMHBI U PacIpeIeIeHUs 6
8 O06o001IeHre U cucTeMaTu3alus 3HaHu| 5 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1




11 KITIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
| MareMatuueckoe 0KMIaHUE CITy4YaiiHON 4
BEJINYUHBI
) Jlucniepcusi U CTaHIAPTHOE OTKJIOHEHUE 4
CIIy4YaliHOU BEJIUYUHBI
3 3aKoH OOJBIINX YHCET 3
4 HenpepoiBHBIE CllyyaliHbIE BEJIMYUHBI )
(pactipenenenust)
5 HopmanbeHoe pacnpenenenust 2
6 [ToBTOpenue, 0600IIEHIE 1 19 |
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 |



ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEposITHOCTEH M CTAaTHCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUAT PAMMBI
OnepupoBaTh HOHATHSAMM: CpeAHee apu]MeTHueckoe, MeIuaHa,
6.2 HauOoJblllee, HAaUMEHbIIEEe 3HAUEHUE, pa3MaxX MacCHUBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YalHBIH AKCHEPUMEHT (ONBIT) U
CIIy4aifHOE COOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA WCXO.)
6.3 CllyyallHOro  OMbITA;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXHBIMH CIIy4allHBIMH COOBITHUSIMH, HaXOJIUTh U CPABHUBATH
BEPOSATHOCTH COOBITUI B H3YUYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxonute n QgopmynupoBaTh COOBITHS: INEpecedeHUue U O0OBbEeINHEHHE
64 JaHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE ITAHHOMY COOBITHIO;
. [OJIb30BAaThC  AMarpamMmMamMu  Oiiepa ©u (QopMylioil  cloXeHus
BEPOSTHOCTEW NPU PEIICHUH 3a/1a4
OnepupoBaTh TOHATHAMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMbBIE
6.5 COOBITHSI; HAXOJIUTh BEPOSATHOCTH C IMOMOILBIO MpaBWIa YMHOXEHUS, C
MOMOIIIBIO IEpeBa CITyYallHOTO OTIbITa
6.6 [IpumeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IIPU PELIEHUU 3a]1a4
OnepupoBaTh NOHATUAMM: UCIIBITAHUE, HE3aBUCUMbIE HCIIBITAHUS, CEpUs
67 WCTIBITAHNH, YCTIEX U HEYy/[aua; HAXOIUTh BEPOSITHOCTH COOBITHI B CEpUU
' HE3aBUCHMBIX MCIIBITAHUM 10 MEpPBOro ycrexa, HaXOJUTh BEPOSITHOCTU
cOOBITUI B cepuu ucnblTaHuil bepHyum
63 OnepupoBaTh TOHATHSMHU: CIIydaiiHas BENUYMHA, pacTpe/eicHre

BEPOATHOCTEW, AMArpaMMa pacrpeacaeHus

11 KJIACC




Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM

NpoBepsieMOro .
00pa3oBaTeJIbHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJjbTara
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEpPOSITHOCTA 3HAYEHUH CIIy4YalHOW  BEJMYMHBI 10
' pacrpeiesIeHHIO WK ¢ TOMOIIBIO TUarpaMm
OnepupoBarh TMOHIATHEM MAaTEMaTHYECKOTO OXXHIAHUS, MPUBOJIUTH
55 MpUMephl  TOTO, KaK MPHUMEHSETCd MaTeMaTU4YecKoe OXKHJaHue
' CIy4yallHOM BEJIMYMHBI, HaXOJUTh MAaTEMaTUYECKOE OXKUJAHUE II0
JTAHHOMY pacIpeeIeHUIO
53 Nwmets npencTaBieHre o 3aKoHe OOJIBIINX YHCET
54 NwmeTs npencTaBieHrne 0 HOpMaabHOM pacrpeieIeHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
Kon
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpencraBnenne JaHHBIX C moMombl0 Tabmuny wu  guarpamm.  Cpennee
6.1 apudmernyeckoe, MeauaHa, HauOoJiblliee W HAMMEHbIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
ChyvaiiHple SKCIIEPUMEHTHI (OIMBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIE
coObITUs (MCcX0bl). BeposTHOCTH ciydyallHOTO COOBITHA. BIM30CTH YaCTOTHI U
6.2 BEPOSTHOCTH cOOBITHI. CTy4aifHbIe OTIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
cOObITUAMU.  BeposSTHOCTM  CcOOBITUH B OMBITAaX C  PABHOBO3MOXKHBIMU
3J€MEHTapPHBIMU COOBITUSIMHU
63 Onepauuu HaJx COOBITUSAMU: IepeceueHue, OOBEAMHEHUE, IPOTHUBOIOJIOKHBIE
' coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHHUS BEPOSITHOCTEH
64 VYcimoBHAas  BEPOATHOCTb. YMHOXKEHUE  BEPOSTHOCTEH. JlepeBo  CiiydaliHOro
. sKcriepuMenTa. GopmMyria MOTHON BEpOATHOCTH. HezaBucuMBbIE COOBITUS
6.5 KombOunaropuoe mpaBmwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk [lackansa. ®opmyna OuHoma HeroToHa
bunapHblii cimyuyaliHpli ONBIT (WCIBITaHUE), ycmex M Heyjada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCUMBIX MCHOBITAHUW 110 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCHIIbITaHNK bepryun
6.7 Crnydaifnas BenmnurHa. Pacnipesenenue BeposiTHOCTeH. [{narpamma pacripeaesienus.
' [Tpumepsl pactipesienieHuii, B TOM YHCIIe TeOMETPHUUECKOe U OMHOMHUAILHOE
11 KUIIACC
Kon IIpoBepsieMblii 31EMEHT COACPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
5.1 YuciioBble XapaKTEPUCTUKH CIyYaWHBIX BEJIIMYMH: MaTEMaTU4YECKOE OXKUIAHUE,




JUCTiepcus M CTaHapTHOE OTKIOHeHue. [Ipumepbl npuMeHeHHsI MaTeMaTH4YeCKOTro
OXKMJIaHUSI, B TOM YHMCJE B 3aJadyax M3 MOBCEAHEBHOHN >XMU3HU. Maremaruueckoe
OXUJaHWe OMHApHOM CIy4ailHON BeNWYMHBI. MaTeMaTHuyecKoe OXXKHUIAaHHE CyMMBbI
CIy4alHBIX BeIMYMH. Maremarnueckoe 0XKUIaHUE U JUCTIEPCUSI TEOMETPUUYECKOTO

¥ OMHOMHAJILHOTO pacipeeeHnui

=c¢

5o 3akoH OONBIIMX YHCENI W €ro poJib B Hayke, mpupojae U obmectBe. BrIOOpOUHBI
' METOJ UCCIIEJOBAaHUI
IIpumepsl  HENpEpBIBHBIX  CIy4aWHBIX BeNWYMH. [loHsATHE O IUIOTHOCTH
53 pacnpeneneHus. 3a1adu, IPUBOAAILINE K HOpMAIbHOMY pacnpeneneHuto. [lonstue o

HOPMAaJIbHOM pacmipeieICHuU




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBEpPsEMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrPpaMMBbl CpeIHero o01ero
o0pa3oBaHust

Bnanenne wMeTogaMu J0Ka3aTENbCTB, aJrOPUTMAMHU pEIICHUS 3aj1ad,
yMeHHe (GOpPMYJIHpPOBAaTH W OIEPUPOBATH TOHATHIMH: ONpEICIICHHUE,
aKCMOMa, Teopema, CIEJICTBUE, CBOWCTBO, TIPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; NMPUMEHSTh HUX; YMEHUE (HOpMYIUpPOBATH
o0paTHOE ¥ TPOTHBOIOJIOKHOE YTBEPKIEHUE, MPHUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI,  HCIIOJIb30BaTh METOJI MAaTeMAaTHYECKON  HHIYKIUH;
MIPOBOJIMTH JOKA3aTEIILHBIC PACCYXKICHUS IIPH PEIICHNH 3a]1a4, OIICHUBATh
JIOTHYECKYI0  TIPaBHJIBHOCTH  PACCyXICHHUH; YMEHHE  OIEepPHUPOBATh
MOHSATUSMH: MHOXECTBO, TOIMHOXKECTBO, OIEpAIlMd HaJl MHOXKECTBAMU;
YMEHHUE HCIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCAHUS
peabHBIX TPOIECCOB M SBJICHUW M NPHU PEIICHUU 3a/la4, B TOM YHCIIC M
JIPYyTruX Y4YeOHBIX NPEIMETOB; YMEHHE OIEPHPOBATH TOHATHIMHU: Tpad,
CBSI3HBIN Tpad, JAepeBo, MUKI, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U
OMHCHIBATL Tpadbl Pa3NIUIHBIMU CIIOCOOAaMH; WCIOJIB30BaTh Trpadbl MpU
peIIeHuy 3a1a4

YMeHne onepupoBaTh MOHATUAMHU: HATypallbHOE YMCJO, LEJI0e YHCIIO,
CTENEHb € LEJIBIM I10Ka3aTeNIEM, KOPEHb HATYPAJIbHOU CTENIEHH, CTETIEHD C

palloHalIbHBIM TI0Ka3aTeeM, CTENEeHb C JEUCTBUTENIBHBIM I10Ka3aTeseM,
jgorapuM 4YHUCla, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJYJI0, palMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJIbHBIX, LIEJIbIX, PAlUOHATIbHBIX, IEHCTBUTENIbHBIX YHCET;
YMEHHE HCIOIb30BaTh MPU3HAKU JEITUMOCTH, HAMMEHBIIMNH OOIui
JenuTeNh W HauMeHbIllee ofliee KpaTHoe, ainroputM EBkimmpa npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIMOHHBIMHU CHCTEMaMU
CUHCJICHUS; YMEHHE BBINOJIHATH BHIYMCICHUE 3HAUYCHUN U TpeoOpa3oBaHus

BBIP@KEHUI €O cTemeHsMU MU Jorapupmamu, npeoOpa3oBaHus APOOHO-
palOHANbHBIX  BBIPQKEHUN;  YMEHUE  ONEpUpOBaThb  MOHATUSMHU:
MOCIIEI0BATENbHOCTh, apudMeTndeckass MpOrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO yObIBaroIlas TIeOMETpHYecKas IMpOorpeccus;
yYMEHHE 3aJaBaTh IOCIEJOBATENIBHOCTH, B TOM 4YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE UHMCIIa, MOIYJb M apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCcH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYecKas M  anreOpauyeckas); YMeETb
IPOU3BOJIUTH apUPMETHYECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MNPUBOAUTH MPUMCPLI HMCIOJB30BAHUA KOMIUICKCHBIX YHUCCII; OICPUPOBATH
MOHATHAMHU:  MaTpuma 2%X2  u  3%X3,  onpenenuTenb  MaTpULbl,
reOMETPUUYECKUN CMBICI OMPENETUTENS

YMeHue onepupoBarh IOHATUSAMM: palUOHAIbHBIC, WPPALMOHAIbHBIC,
NOKa3aTebHble, CTENECHHbIC, JIOTapU(PMHUECKUE, TPUTOHOMETPHUECKHUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH TOHATUSIMH:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PEIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIIBIO Pa3JIMYHBIX NPHUEMOB; pelIaThb YPABHEHMs, HEPAaBEHCTBA U
CHUCTEMBI C IIApaMETPOM; IIPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs] MaTeMaTHYeCKUX 3ajjad M 33734 U3 PaszIHuHbIX o0iacTeit
HAyK{ U PEAIbHOU KU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (yHKIMS, YETHOCTh (YHKIHUHU,
HNEPUOTUYHOCTh (PYHKIUHM, OrpPaHMYEHHOCTb (YHKIHUH, MOHOTOHHOCTb
GyHKINHU, SKCTpeMyM (QYHKIUH, HAWOONbIIee M HAaMMEHBIICE 3HAYCHHS

(GYHKIMU Ha TPOMEXYTKE, HempepbiBHAs (YHKLHUS, aCUMIITOTHI Tpaduka
¢GyHKIMU, TIepBas M BTOpas NPOHW3BOAHAs (YHKIMH, T€OMETPUYECKUN U

¢u3nyecKkuil  CMbBICI IPOU3BOJHOW, IepBOOOpa3Hasi, OMNPEIEIIEHHBIN
UHTErpajl; yYMEHHE HaXOIUThb AaCUMOTOTHl rpaduka (yHKIMH; yMEHHE
BBIUUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIEHUS, YACTHOI'O ¥ KOMIIO3ULIUU

(GyHKLUH, HAXOAUTh YpaBHEHHUE KacaTeIbHOW K rpaduKy (PyHKIMU; yMEHUE

HaXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh
HNPOM3BOJHYIO JUIsL MCCIeloBaHUs (DYHKUUH, HAaxXOAUTh HauOOJbIINE U
HauMEHbIIME 3HAa4eHHUs (QYHKUIUN; CTPOUTh TpaduKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  alapaTa MaTeMaTHYeCKOro aHalu3a; I[PUMEHSThH
IIPOU3BOJHYIO U HAXOXKJIEHUS HAWIYYIIEro pelIeHUs B IMPHUKIAIHBIX, B
TOM YHCJI€ COLMAIbHO-3KOHOMHYECKUX M (PU3MUYECKUX 3a/adax; HaXOJIUTh
IIOIAAN ¥ 00BEMBI (UIYp C MOMOIIBI0 MHTErpaa; MPUBOAUTH NMPUMEPHI
MaTeMaTHYECKOr0 MOJETUPOBaHUA C MOMOILIbI0 U depeHIaIbHbIX
ypaBHEHUH

YMeHue onepupoBaTh NOHATHUAMHU: Tpaduk (GyHKIUH, oOpaTHass (QyHKUUS
KOMITO3UIMS  (DyHKIMIA, JUHeWHass QYHKUOUS, KBaapaTUYHAs (QYyHKIUS,
pauvoHanbHas (QYHKLUUSA, CTerneHHas (yHKIMS, TPUTOHOMETPUYECKHUE
¢GyHKIMH, OOpaTHblE TPUTOHOMETPHUYECKHE (QYHKLUH, IOKa3aTelbHas U
jgorapupmuueckast (QYHKLUMH; YMEHUE CTPOUTh TpauKH H3YYEHHBIX
(GYHKUUH, BHITOIHATH peoOpa3oBaHus rpauKoB QPyHKIUH, HCTIONb30BaTh
rpaduku Ui M3y4EeHHs MIPOLECCOB U 3aBUCHUMOCTEH, MPHU pPEIIEHUH 3aaad
U3 JpYrux y4deOHBIX MPEJIMETOBHU 3a/ay U3 pealibHOM KU3HU; BBIPAXKaThb
(bopMynaMu 3aBUCHUMOCTH MEXJy BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U
rpadguku QyHKUMHA A7 pelieHHus ypaBHEHUH, HEpPaBEHCTB U 3ajad C
napameTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pELIEeHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3a/Jayd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, JTOJIM M YacTHU, Ha JBUKEHHE, padoTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/Ja4ydl W3 OOJACTH yNpaBICHHsS JUYHBIMH U CEMEHHBIMHU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCJOBHIO 3a/1ayd, HCCJIENI0BAaTh IIOJIYYEHHOE pEIIECHUE U
OLIGHUBATh TPaBAONOJOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJCIUPOBATH
peajibHble CHUTyalMM Ha S3bIKE MaTEeMaTHKH; COCTaBJIATH BBIPAKECHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3ajaui, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM  C  WCIOJB30BAaHMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH MTOJIyYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHdyecKoe, MenuaHa,

HanOoJbIlIee ¥ HAWMEHbILIEE 3HAYCHUS, pa3Max, IUCIEPCHs, CTaAHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMeHHe H3BJIEKaTh, MHTEPIPETUPOBATH
MHPOPMALIMIO, MPEICTABICHHYIO B TaOiHIaX, Ha JAMarpamMmax, rpadmukax,
OTPaXKaIOUIyI0 CBOWCTBA pEajbHBIX IMPOIECCOB U SBICHUH; NPEACTABIATH
uHpOpMaIMIO ¢ T[OMONbIO TaONMMIL W  JMarpaMM; HCCIEIOBaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C IPUMEHEHHEM TIpapHuIecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; IpaMuecKH HCCIIE0BATH COBMECTHBIC
HaOJIIO/ICHUS ¢ TIOMOIIIBIO IMarpaMM pacCcerBaHMs U IMHEHHON perpeccun

YMeHue OmnepupoBarbh IOHATUSAMU: CIy4YalHBIA OINBIT M CIy4anHOE
coOBbITHE, BEPOSITHOCTH CIIY4alHOTO COOBITHUS, YMEHHE BBIUUCISTH
BEPOSTHOCTh C MCIOJB30BaHUEM TpaUUeCKUX METOJ0B; IPUMEHATH
(GOpMYJIBI CIIOKEHUS W YMHOXXECHHS BEpPOSTHOCTEH, (HOpMyJy TOJHOM
BeposiTHOCTH, (hopmyny bepHymmm, koMOuHaTopHbIE (aKThl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATHSAMHU:  CIy4dailHas BEJIWYMHA, pACIPENEIICHHE BEPOATHOCTEM,
MaTeMaTUYECKOE OKHMJIAHWE, JUCIEePCHUs M CTaHIAPTHOE OTKJIOHECHHUE
CIyJailHOH  BeIWYMHBI, (DYHKIMM  pacrupeicsieHuss W IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEJIbHOTO U HOPMAJIBHOIO PACHPECICHUI; YMEHHE
HCIIOJIb30BaTh CBOMCTBAa M3YUYEHHBIX PACIPENCICHUN ISl pelIeHus 3aj]ad;
3HAaKOMCTBO C TIOHATHSIMHU: 3aKOH OOIBIIMX YHUCEN, METOJbl BHIOOPOUHBIX
WCCJICIOBAHMIA; YMEHHE MMPUBOIUTH MPUMEPHI POSBICHHS 3aKOHA OOIBIINX
YuCed B MPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSIX, YMEHHUE OIEPUPOBATh
MOHATHSMHU:  COYETaHUE, [EPECTAHOBKA, YHCJIO COYETAHUH, YHCIIO
nepecTaHoBokK; OMHOM HbBIOTOHA; yMeHHME TpPHUMEHSTh KOMOWHATOPHBIC
(bakThl W pacCyXKIEHUs JIS PEIICHHs 3a/Jad; OICHHBATh BEPOATHOCTH
peanbHbIX COOBITHI; COCTaBIISITh BEPOATHOCTHYKD  MOJAEIb U
HMHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YJIbTAT

YMeHue  omnepupoBaTh ~MOHATHSIMU:  TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUUYHMHA YIJIa, IULIOCKUH YToJl, ABYTPAHHBII
yroJ, TPEXTPaHHBIM YToJ, CKPEIIMBAIONINECS MpsSMbIe, MapajlIeIbHOCTh U
NEePHEHANKYISIPHOCT MPSIMBIX U INIOCKOCTEH, YTOd MEXYy IPSIMbIMH, YTOJ
MEXIY MPSMOM U TNIOCKOCTBIO, YTOJl MEXKY IIIOCKOCTSIMH, PACCTOSTHUE OT
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TOYKHU OO0 IINIOCKOCTU, pACCTOAHUC MCKAY MNPAMBIMHU, PACCTOSAHUC MCIKIAY
IINIOCKOCTAMHU, YMCHHC HCIIOJIIB30BaTh IpU PEIICHHU 3aJad HN3YUCHHBIC
d)aKTBI H TCOPEMbI IUIAHUMCTPHUH, YMCHHC OILICHHBATH PA3MCPLI 00BEKTOB
OKpyXKarumero Mupa, CTpOUTb MATEMATHUYCCKUEC MOACIM C IIOMOIIBIO
r€OMETPHUICCKUX MOHATHH | BCJIMYMH, peulaTb CBA3aHHBIE C HHUMHU
MPAKTUYCCKUC 3aa4n

YMeHue omnepupoBaTh MOHATHUAMU: IUIOWAAL GUTYpPB, 00BEM GUTYPHI,
MHOTOI'PAHHMK, IPABUJIbHBII MHOTOIPAHHHUK, CEYEHUE MHOIOTPAHHHKA,
Ky0, mapauienenunen, npu3Ma, NOUpamuaa, QUrypa U TMOBEPXHOCTb
BpallleHusl, LWIMHIAP, KOHYyC, mmap, cdepa, 1uomans cdepsl, IIOMATL
MOBEPXHOCTH THpaMHJbI, TPU3MBL, KOHycCa, LWIMHApA, 00BEM KyoOa,
MPSIMOYTOJIBHOTO — Mapajuiejienuneaa, MUPaMUbl, TPU3MBbI, LWIWHIpA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHMs KOHyca U LMIUHAPA,
napajuleJbHble OCH WJIM OCHOBAaHHUIO, CEUEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, NUIMHApPA, KOHYCa; YyMEHHE CTPOUTh CEUCHUE
MHOTOTpaHHHMKA, HM300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpalleHUsl, UX CEYECHMs, B TOM YHCIE C MOMOIIbI 3JIEKTPOHHBIX CPENCTB;
yMEHHE TPUMEHATh CBOICTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMblX (UTYp, BBLABUTATh THUIOTE3BI O
CBOWCTBAaX M TMpPHU3HAKAX T'EOMETPUYECKUX (Uryp, OOOCHOBHIBATHHIIM
omnpoBepraTb HX; YMEHHE MPOBOAUTH KIacCUPUKaLU0O (Uryp Io
pa3jMuYHBIM [pHU3HAKaM, BBIIOJHATE HEOOXOAUMBIE JOTOJIHUTEIbHbBIE
MIOCTPOEHUS
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YMeHne  onepupoBaTh  MOHSATHSIMH:  JBHKEHHE B  IPOCTPAHCTBE,
napajuleJbHbId MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOM00MS, TMMOAOOHBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE M TOAOOHBIE (UTYPHI, B TOM YHCJIE B IMPHPOIE,
HCKYCCTBE, apXUTEKType; HMCIOJIb30BaTh I'€OMETPUUYECKUE OTHOLIEHUS TNpHU
pEIIeHUH 3aJa4; HAXOJUTh TEeOMETPUYECKHE BEIWYHMHBI (AJUHA, YTOJ,
TUIOMIA b, 00BEM) MIPH PEIICHUH 3a1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB U U3
peaabHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUUECKHE BEIMUHUHBI (JIIHHA,
yroj, IUIOIAfb, 00bEM, IUIOIIAb MOBEPXHOCTH), MCIOJB3YSl HW3y4YEHHbIE
(GopMyJBI 1 METOIIBI, B TOM YHCIIE: IUIONIA[b MMOBEPXHOCTH THPAMHUIB,
OpU3MBbI, KOHyCa, MWIWHApa, IUlomanas cdepb; 00bEM  KyOa,
NPSMOYTOJIBHOTO ~ TapaJIeNieNuIea, MUPAMUIbl, TPU3MBL, WIHHIPA,
KOHYyca, I11apa; yMEHUE HaXOIUTh OTHOILIEHHE 00BEMOB MOI00HBIX (DUTYDP
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YMeHue onepupoBaTh MOHATHUSMU: MPSIMOYTONIbHAS CHCTEMa KOOPAWHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCIO, pPAa3JIOKEHHE BEKTOopa Mo 0aswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YIOJd MEeXay
BEKTOPAMH; YMCHHE HCITOJIb30BaTh BEKTOPHBIN M KOOPIUHATHBIN METO JISI
pellIeHus] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTHX yUYeOHBIX MPEAMETOB
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YMeHUE BI)I6I/IpaTI) HO}IXOHSIHH/Iﬁ MCTOI JIsd pCUHICHUA 3a1a4r, IOHUMaHHEC




3HAYMMOCTH MATCMATUKU B M3YUCHUH IPUPOJHBIX U O6IJ.I€CTB€HHBIX
MPOLECCOB U SIBJIGHUH; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHUKH B HCKYCCTBE, YMEHHE NPUBOIUTH MPUMEpPhl MaTEeMaTHYECKUX
OTKPBITUH POCCUHCKON M1 MUPOBON MaTeMaTUYECKOM HAYKH




HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
EI'D 10 MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Koxa
1 Hucna u BBIYUCIIEHUSA
1.1 Harypanbuble u nenbie ynucna. [Ipu3Haku 1eTMMOCTH LENIbIX YUCENT
12 Pammonanenpie  uncna. OOBIKHOBEHHbIE W JIECATHYHBIE JpOOW, TPOLECHTHI,
' 0eCKOHEUYHBIE TIEPHOANYECKHE APOOH
13 ApudmMernuecknii KOpeHb HaTypajlbHOU cTemeHu. JleicTBUA ¢ apudMeTHIeCKUMU
' KOPHSIMH HaTypalbHON CTETIeHU
14 Crenenp ¢ wnenslM 1nokazaTtesneM. CTelneHb C palUMOHAIBHBIM IOKAa3aTEJIEM.
) CBoiicTBa cTeneHU
L5 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa
1.6 = Jlorapudm uyucna. Jlecarnynbie 1 HaTypaIbHbIE JOTaAPUPMBI
JleiicTBuTenbHbIe 4YHcla. ApUPMETHYECKHE ONepaluud C JeHCTBUTCIbHBIMH
1.7 = uncmamu. [IpuOnmKkEHHbIC BEIYMCIICHUS, TPABUJIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8  TIpeoOpa3oBaHwme BEIpAKEHUI
1.9 | KommuiekcHble yucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 | llensie u ApoOHO-paIIIOHATBHBIC YPAaBHEHUS
2.2 | VppauuoHanbHblE YpaBHEHUS
2.3 | TpuroHomeTpUueCcKHe ypaBHEHUS
2.4 | Tloka3arenbHbIE U JIoTapu(PMUIECKHAE YPABHEHUS
2.5 | llensie u ApoOHO-paIIMOHATIFHBIE HEPABEHCTBA
2.6 | UppammonanbHble HEPABEHCTBA
2.7 | TlokazatenbHbI€ U JOrapupMUIECKUE HEPABEHCTBA
2.8 | Tpuronomerpuueckue HEPaBEHCTBA
2.9 | Cucrtemsl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | VYpaBHeHUs, HEpPAaBEHCTBA U CUCTEMBI C TapaMETPaMU
2.11 = Marpuua cucTeMbl JIMHEHHBIX YpaBHEHUA. OnpeneuTesb MaTPUIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3ananus ¢yHkiuu. I'paduk ¢ynknuu. B3aumuo oOparHbie
' ¢bynkuun. Yérapie n HeuéTHBIC QyHKIMH. [lepuoandeckue hyHKIUMA
39 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHuWd Qynkuun. Hynmu ¢dyHkmmu.

HpOMC)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMe)Ky'TKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I .




MakcumMymMbl U MHUHMMYMbI (QyHKUuMH. HaunGombliee ¥ HauMeHbIee 3HAUYCHHUE
(GYHKINMU HAa IPOMEKYTKE

CrenenHass ¢QyHKIMS C HaTypaldbHBIM M IIeJbIM ToOKaszaTeneMm. EE cBoiicTBan

33 . .
rpaduk. CBoiicTBa u rpaduK KOpHS 1n-OU CTEeHU
3.4 = Tpuronomerpuueckue (pyHKIUH, UX CBOWCTBA U TpapUKU
3.5 | Tloka3arenbHas u Jorapudmuueckas QyHKIIUH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumntoTel rpadukoB ¢Gyuknumii. CBoiicTBa  (QyHKIUH,
) HEIPEPBIBHBIX HA OTPE3KE
3.7 = llocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEI0BATEIBHOCTEN
3.8 | Apudmernueckas u reomeTpuueckas nporpeccun. @opmyria CI0KHBIX TPOIEHTOB
4 Hauana marematnueckoro anaimsa
4.1 [TpousBoanas ¢pyukuuu. [Ipon3BoHbIC d7IEMEHTAPHBIX (HYHKIIUHA
[IpumeHeHne NPOU3BOIHOM K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 = skctpemymbl. Haxoxaenue HauOONBIIEr0 M HaWMMEHBINEro 3HAYeHHsS (YHKIWU HA
OTpe3Ke
4.3 | IlepBooOpa3Has. Murerpan
5 MHoxecTBa U JIOruKa
5.1 MHoxecTBO, onepari HajJ MHOx)ecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 = BeposTHOCTB
6.3 = Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHuKu
7.4 | Tena n NOBEpXHOCTH BPALLECHUS
7.5 | KoopanHAaThl U BEKTOPBI
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