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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJIAIONIMMHI OCHOBY JJIsl CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTAaTUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikouyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUS y OOYyYarolUXCS
CTaTUCTUYECKOM KYJbTYpbl M TIOHMMAaHUS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTUYECKOI0 MHCTPYMEHTA Ui MU3yUEHUsl CIy4yailHbIX COOBITH, BEJIWYUH U
npoueccoB. Ilpu u3yueHum kKypca oOOramaroTcs MNPEACTABICHUS YYallluXcs O
METO/IaX UCCIEAOBAHMS U3MEHUYMBOTO MUPA, PA3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI0 MUPOBO33PEHUS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IMIKOJbl Ha 0a30BOM YPOBHE BbIIEICHBI
CIIEyIOIllMe OCHOBHBIE cojepxkaTenbHble JHUHUU: «CiydyailHble COOBITHA |
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxxHyto 4acTb Kypca 3aHMMaeT H3y4Y€HUE TIEOMETPUYECKOro |
OMHOMHUABHOTO paclpeesieHuii U 3HAKOMCTBO C MX HEMPEPhIBHBIMU aHAJIOTaMU
— IOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copepxxanne nuHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/ieIeHUU BEpPOSITHOCTEH
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUS HEOOXOJMMa Kak
0a3a s W3ydeHUs 3aKoHAa OOJBIIUX YKced — (yHIaMEHTAIbHOTO 3aKOHa,
JEHCTBYIOIIETO B TMPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIBHOM
dbopMe ¢ MUHUMAaNTFHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYaWHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHUE IMKOJBHUKOB HA OINWCAHWUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PaCIpeNeiCHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 I0Ka3aTeNbCTB IMPUMEHSICMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI O KYPCA
10 KITACC

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

CrnyualiHble SKCIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCcX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuy HajJ COOBITUSAMU: NTEpECeUeHUe, O0BEAUHEHUE, TIPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

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

KoMOunaTopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaiiHbIi ONBIT (MCNIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIun.

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

11 KIIACC

UucnoBble  XapaKTEPUCTUKUA  CIIYYaWHBIX  BEJIMYUH: MAaTEMaTU4YECKOE
OXMJAHUE, IUCHEPCUs U CTaHAapTHOE OTKIOHeHue. Ilpumepsl npuMeHeHus
MaTEMaTU4YECKOr0 OXKUIAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOW >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiyyallHOM BenuuyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHBIX BEJIMYMH. MaremMaTu4eckoe OXUAaHUuE |
JUCTIEPCHUsi TEOMETPUYECKOTO U OUHOMHMAIILHOTO paclpe/IeIeHUH.

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

IIpuMepbl HENpPEpBIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenesieHus. 3anadn, IpUBOIAIIME K HOPMAJIIBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHME MPUPOTHONW M COITUATBHOMN
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [HMBHJIW3ALMHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarWuxcs (0ceoeHue
Memo008  NO3HAHUA  OKpYJCAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

e BBISBJIATH U XapaKTEPH30BaTh CYIMISCTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBbIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHHPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABISATH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX Il OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIIATh €€ B paslIM4YHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:



BOCIPUHUMATh M (OPMYIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BONPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, paclpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBLHOW peduiekcun KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mporecca |
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSMHU:  CpeAHee  apupMETHYecKoe,  MeauaHa,
HauOosbllIee, HAUMEHbLIEEe 3HAaU€HNE, pa3MaX MacCHBa YUCIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIYYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSITHOCTU B OIBITaX C PAaBHOBO3MOKHBIMH CIIy4allHBIMHU COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN MpHU
pELICHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHasi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUJIA YMHOXKXEHHS, C MOMOIIbIO Je€peBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PELLICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN JI0 MIEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIBITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacIipeiesieHus.

11 KIIACC

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

OnepupoBatTh MOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIYYAaWHOW BEJIWYMHBI HAXOIWTh
MaTEMAaTUYECKOE OKUAAHUE M0 TAHHOMY PaCIIPEICIICHUIO.

HmeTh nipeAcTaBieHe O 3aKOHE OOJbIINUX YHUCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

HpeIlCTaBJICHI/Ie JaHHBIX U OIIKMCATCJIbHAasA
CTaTUCTHKA

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
OIIBITHI C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU HCXOIAMHU

Omnepanuu HajJ COOBITUSAMMU, CII0XKEHUE
BEPOATHOCTEM

VYcnoBHas BEpOATHOCTB, IEPEBO
CJIy4aifHOTO OIbITa, GopMyJia MOTHON
BEPOSITHOCTH U HE3aBUCUMOCTB COOBITHI

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIEI0BATENbHBIX UCIIBITAHUI

o N O O

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

O000111eHME U CUCTEMATU3ALNS 3HAHUMI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

oo w b~




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJIbHbI
e pecypchbl

Ne HaumenoBanue
n/ pa3nenoB m TeM  Bcer Konrposbubl  IIpakTuyeckn
n NMporpamMmbl 0 e padoThl e padoThl

MaTtemMaTH4ecKo
€ OXKHIaHue
CIIy4aiiHOMN
BEJTUYMHBI
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE 4 1
CIIy4aitHOM
BEJIMYMHBI
3aKoH 0OIBIINX
YHCell

HenpepriBHble
CIIy4aiiHble
BEJIMYMHBI
(pacmipenieneHus)

HopmansHoe
pacnpeneneHus

IToBTOpEHME,
00006mIeHNE 1 19 9
cucremMatTu3anus
3HAHUM
OBUIEE
KOJIMYECTBO
YACOB I10

[TPO'PAMME

34 2 3




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
6 Teopus BEpOATHOCTEN U CTATUCTHUKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JAUCIIEPCHs] U CTaHIapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITH
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHblE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BeposSsTHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHE  BEpOsATHOCTEH. JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbie COOBITHS
6.5 KomOunatopHoe mpaBuino ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
' couetanuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
6.6  ucneitanus. Cepus HE3aBUCHUMBIX HCHBbITAaHUH 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHynnu
6.7 CnydaitHas BenuumHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4KCie TEOMETPUUYECKOEH OMHOMUATIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
5 Teopus BEpOsSTHOCTEHN M CTATHCTHKA
UucnoBble XapaKTEPUCTHKU CIy4alHBIX BEJIMYMH: MaTEMaTHYECKOE OKHUJaHUE,
JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHEHUe. IIpumepsl nmpyuMEHEeHUss MaTeMaTU4eCKOro
51 OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHAIBHOTO paCIpeICIICHUM
5.9 3akoH OOJIBIIMX YMCENl M €ro poiib B Hayke, MpHUpoje U olmiecTBe. BrIOOpOUHBIit
' METO/ HCClIeIOBAaHUM
5.3 IIpuMepsl  HENpPEpPBIBHBIX  Cily4alHbIX  BeduuuH. [loHATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeneleHuu



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

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTL AOKA3aTCJIbHBIC PACCYXXACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jis
OMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pC€IICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMH; MCTOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM MO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHHU, CTENEeHb C
paIMOHATIFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEILHBIM TIOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0Ot
JeNuTeNlh W HauMeHbIllee o0Imee KpaTHoe, anroput™M EBkiamma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUMCIJICHUS; yMEHHUE BBITIOJIHSITH BEIUMCIICHUE 3HAUYSCHHUH U TIpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAllMOHAIBHBIX ~ BBIPQKEHHWH; yYMEHHE  ONEPHPOBAaTh  IOHITHSMH:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUSMU: KOMILJIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMHU;
MPUBOAUTH MPUMEPHI UCMOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprUpOBaTh MNOHATUAMH: PpPALNUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘{eCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCUIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiartb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (QyHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMs, aCUMITOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIIMH, T€OMETPUUYECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTErpajl; YMEHHME HaxXOAWUTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATb IMPOU3BOJHYIO [UIS HAXOXAEHHUS HaWIydIlero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckass (YHKIUH; YMEHUE CTPOUTh TpapuKd HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTOJIBb30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaThb (OpPMyIaMH 3aBHCHUMOCTH MEXAY BEIUYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH Ui pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBHUIO 3aJlayd, HUCCIIEN0BATh IIOJyYEHHOE pELICHUE H
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HanOoJIbIlIee U HAaMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MPEICTaBICHHYIO B TaOJMIIaX, Ha AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEaJbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTAaTHCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

cOOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUEcKHX METOJIOB; IPHUMEHSThH
GOpMyIBI  CIOXKECHHSI W YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIIMYHMHA, pPAaCIpelelieHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIUW paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3ajay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHue omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IPIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OILICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHSATHUSMU: IUIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH NHUPAMUAbI, MPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
NPSIMOYTOJIBHOTO  MTapaJuIeyIeTuIieia, NUPaMUIbI, TPHU3MBI, [HWIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHyCa W IMIIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, IIIIOCKOCTb,




Kacaromasicss  cdepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3NIWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHne onepupoBaTh MOHSATHSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(mmvHA, Yroi, IIOMmaAb, OOBEM, IUIOMIAAh MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh TOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOJ

JJI pECHICHUA TCOMETPHUICCKUX 3adad U 3aJiad JpYyTHUX yqe6HHx IpeaAMETOB

YMeHue BLI6I/IpaTL HO)IXOI[}IIJ_[I/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaThb IPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAyKH




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

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BEIYHCIICHUS
1.1 HarypanbHbie u nensie yucna. [Ipu3Haku 1emMMOCTH EbIX YHCell
1.2 Panmonanbhele uncna. OOBIKHOBEHHBIE U AECATHYHbIE APOOH, IIPOLICHTHI, OECKOHEYHBIE IEPUOMYECKHE IpooH
1.3 Apudmernyeckuil KOpeHb HATYpaIbHOH cTeneHu. JleiicTBHs ¢ apu(pMETHYSCKUMU KOPHSIMH HATYPAIbHOM CTEICHH
14 Crenens ¢ nenbM nokaszareneM. CTeNeHb ¢ pallMOHANBHBIM MoKa3areneM. CBOHCTBaA CTENEHU
15 CuHyc, KOCHHYC U TaHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apDKTaHI€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuynple 1 HaTypaitbHbIE JOTapUpMBbI
17 JleficTBuTeNnbHBIE YuCha. ApU(METHYECKUE ONepanud C JACHCTBUTEIbHBIMU YMCIaMH. [IpuOnmkEHHBIC BBIYMCICHHS, NpaBHIIa
' OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUI
1.8 [peobpazoBaHue BhIPaKEHUI
1.9 KomrutekcHpie ynciia
2 VpaBHEHUS M HEPABEHCTBA
2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuueckre ypaBHEHHS
2.4 [TokazaTenbHbIC U TOTapH(PMUYIECKUE YPAaBHEHHS
2.5 Llenbie 1 APOOHO-paLIMOHANIEHBIC HEPABESHCTBA
2.6 WppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTeab MaTpULIbI
3 OyHKIMH U TpaPuKH

31 Oynkius, crnocodbl 3amanus QyHKuuu. ['paduk Gynkunum. BzaumHo oOparnbie QyHKiuu. YETHble W HEYETHBIC (DYHKIUH.
. [lepuonnueckue GyHKIUU

3.9 OO6nacte ompeneneHUss WU MHOXKeCTBO 3HaueHWH ¢ynkumu. Hymn dysxnum. [IpomexyTku 3HaKomocTossHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (YHKIIMKA Ha TPOMEXKYTKE

3.3 Crenennasi pyHKIHUS C HATYPaJIbHBIM H LENIBIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if cTeneHn

3.4 Tpuronomerpuveckne GyHKINHU, X CBOHCTBA U TpaduKH

3.5 [TokazarenbHas u norapudmuueckas GyHKINUH, UX CBOMCTBA U TpaduKH

3.6 Touxu pa3pbiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolicTBa (QyHKIMH, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TOCIIE0BATENLHOCTEH

3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
4 Hauana maTremaTueckoro aHaimsa

4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (YHKIUN

49 [IpuMeHeHHe TPOM3BOJHONW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkJeHue HaumOonblIero u
' HaMMEHBIIETo 3HaueHus1 QYHKIUU Ha OTpe3Ke

4.3 IlepBooOpa3nas. Murerpain
5 MHokecTBa 1 JIOTHKa

5.1 MHoecTBO, oniepaliuy HaJl MHOKecTBaMu. J{narpammel Ditniepa — Benna




5.2

Jloruka

6 BeposTHOCTh M CTaTUCTHKA
6.1 OmnucarenbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombOunaropuka
7 CeomeTpust
7.1 @durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n NOBEpXHOCTH BPALCHUS
7.5 KoopauHaTsl ¥ BEKTOPEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYyeonoe nocodue aiia 10 u 11 kinacco "Teopust BeposiTHOCTEM U
cratuctuka". Asropsl 1O. H. Tropun, A. A.Maxkapos, U.P.Beiconknii, 11.B.

Slmenko. Mocksa, MITHMO

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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