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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
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 Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIpPEICNICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHa OOJBIIMX YHcel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB 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
apuMeTuyecKoe, MeauaHa, HauOoJblllee W HaWMEHbIlee 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHSI. DJIEMEHTAapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
JJIEMEHTAapHBIMH  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: IIEpeEceUEHUE, 00bEINHEHUE, IPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMmenTa. dopmyna nonHoi BeposTHOCTU. HezaBucruMble coOBITHS.

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

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITAaHWM 10 miepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyIuIn.

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

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX  BEIMYMH: MaTEMAaTHYECKOE
OKMJIAHUE, IUCIIEPCHS W CTAaHJAPTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYHMH. MaremMaTuyecKkoe OXUIAaHUE U
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

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

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacnpeneneHus. 3a1add, IPUBOASIIME K HOPMaJIbHOMY pactipeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYAOJIIOOMS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelIOBEUECKOH JesITebHOCTH, JTaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornyeckue AecTBU:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKJICHUN (MIPSMBIE U OT MPOTUBHOTO), BRICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

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

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ nundpopmanmeii:

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
Pa3IMYHBIX BUIOB M (OPM TIPEACTABICHHS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbBIN pe3yibTar;

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, oOHapyXKMBaTh pa3M4yle€ U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsbTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIaja B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:
COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/lauu, BBIOUpATh CIIOCOO pEelIeHUs 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 M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
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, HAMJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

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, DJIEMEHTApPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIy4allHOIO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
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 BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MPaBUJIa YMHOXKEHHS, C IMOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

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

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN J10 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOSATHOCTU COOBITUIA B
CEpUHU UCTIIbITAaHUN bepHyIu.

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

11 KIIACC

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

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

WmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIIbHOM PaCIpEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 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
CiyyaliHBIC OIIBITBI 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 bubnnoreka [JOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTE, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH 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 CUCTEMATU3AIUS 3HAHUN 5 2 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
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne o/ P Kounrpoabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 MareMatnueckoe 0KHIaHue CIy4YailHON 4 bubnunoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuotexa [JOK
2 o . 4 1
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
1
3 3axon Gompumx wHCen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnuorexa [JOK
(pacripenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
> OPMBIILHOE pacTipeReieiii https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 0600IIEHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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HPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJILHOM NPOI'PAMMOBI

10 KITACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJbTara
6 Teopust BEpOsSTHOCTEH U CTAaTHCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ THArPAMMBI
6.9 OnepupoBaTb  NOHATUSMHM:  cpegHee  apudMeTHuecKkoe,  MeJuaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIIYYalHbIH 3KCHEPUMEHT (OIBIT) M ciy4yailHoe
COOBITHE, 3JIEMEHTApHOE COObITHE (3JIEMEHTapHbI HCXO0A) CilydailHOro
6.3 ONbITa; HAXOJAUTh BEPOATHOCTH B OINbBITAX C PaBHOBO3MOXHBIMU
CIlydyalfHBIMU COOBITUSIMH, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTU COOBITUH B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u dopmynupoBarh coOBITHUS: TepecedeHre U OoObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOMOJIOXKHOE JIAHHOMY COOBITHIO;
' MI0JIb30BAThCS AMarpaMMaMu Jilsiepa U GopMyJIoi CII0KEHUsI BEpOSATHOCTEN
IIPY PELICHNN 3a]a4
OnepupoBaTh MOHATUSMU: YCIOBHAsl BEPOSATHOCTb, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IMOMOUIbIO IMpaBUjia YMHOXEHHS, C IOMOLIbIO
JIEpEeBa CIy4aiiHOrO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSIMU: HCIbITAHUE, HE3aBUCUMBIE MCIIBITAHMS, Cepus
6.7 UCTIBITAHUH, YCIeX U Hey/laya; HaXOJUTh BEPOSTHOCTH COOBITHH B Cepuu
' HE3aBHCHUMBIX MCIBITAHUM J0 MEepBOro ycrexa, HaXOAWTb BEPOSTHOCTU
coObITHi B cepun ucnbiTanuii bepuymnnu
6.5 OnepupoBaTb  MOHATHSAMM:  ClydaiiHas  BEIWYMHA,  PpaCIpPEIEIICHUE

BEPOSATHOCTEH, IMarpaMma pacipeaeneHus




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne AaHHBIX C MOMOIIBI0 Ta0uI U quarpamm. Cpennee apudmMerudeckoe,
6.1 MearaHa, HauOoJIbIllee W HaUMEHbIIee 3HAUYEHUs], pa3Max, IUCIEPCHs U CTaHIApTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnyyaiiHble KCIIEpUMEHTHI (OIBITHI) U CIy4yailHble COOBITUS. DIIeMEHTapHbIe COOBITHS
6.2 (ucxonwr). BeposiTHOCTH ciydyallHOro COOBITHS. BIM30CTh YacTOTHI U BEPOSTHOCTH
' coOpiTuii. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXXHBIMU JJIEMEHTapPHBIMU COOBITHUSIMHU.
BeposiTHoCTH COOBITHI B ONBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSMHU
6.3 Omneparuu HaJ COOBITUSAMU: TIEpeceueHre, 00bETUHEHHE, IIPOTUBOMOJIOKHBIE COOBITHS.
' Juarpammsl Diiniepa. @opmyiia ciaoxeHust BEpOATHOCTEN
6.4 VYcnoBHass  BEpOATHOCTb.  YMHOXKEHME  BeposTHOCTeH. JlepeBo  ciiydailHOTro
' skcniepuMmenTa. @opmyra nosHoi BeposTHOCTU. HezaBucumebie cOOBITHS
65 Kombunaropnoe mnpaBuino ymHoxeHus. IlepecranoBku u  ¢dakrtopuan. Ywucno
' coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma Hetotona
bunapHblii cnyyailHbli ONBIT (MCHBITAHWE), ycrnex U Heynada. HesaBucumble
6.6 ucnbiTanus. Cepust HE3aBUCHMBIX HCIBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHymm
6.7 Crnyudaiinas BenuuuHa. Pacripenenenue BeposiTHOCTEH. [[uarpamma pacrmpeneneHus.

HpI/IMepH pacnpeﬂeneHHﬁ, B TOM YHCJIC TCOMETPHUICCKOC U OMHOMHAIIBHOE




NPOBEPSIEMBIE HA EI'DY IO MATEMATHUKE TPEBOBAHHUSI K
PE3YJIbBTATAM OCBOEHUSI OCHOBHOW OBPA3OBATEJBLHON
MNPOTPAMMBI CPEJTHEI'O OBIHIETI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
NMPOBEPsAEMOr0  OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeHEro 0011ero
TpeOoOBaHMS o0pa3oBaHuM

Bnagenue MeronaMu 0Ka3aTeNbCTB, AITOPUTMAMU PELIEHUS 3a7a4; YMEHUE
dopMynHupoBaTE W ONEPUPOBATH MOHATHUSAMH: OIpEIeNeHHe, aKCHOMa,
TeopeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PAaBHOCHIIbHbBIE
GbOopMyIUPOBKH; MPUMEHATh HX; yMEHHE (QOpMYyIUpoBaTh oOpaTHOE U
IIPOTUBOIMOJIOKHOE YTBEPkKACHHUE, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIONIb30BAaTh  METOJl ~ MAaTeMaTH4eCKOW  MHIYKIUH;  MPOBOAUTH
JI0Ka3aTeNbHbIE PACCYK/ICHUS NPU PEIICHUH 3aJa4, OLEHUBATh JJOTUYECKYIO
1 MpaBUJIBHOCTh  PACCYXKACHHH;  yYMEHHME  ONEPUPOBATH  IOHATHUIMH:
MHOECTBO, TIOJIMHOXECTBO, OI€palldd HaJ MHOXXECTBAMH; yMEHHUE
UCIIOJIB30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar Uil  ONHCaHUs
peaTbHBIX MPOIECCOB U SABJICHUM M TMPHU PEIICHUU 3a/1ad, B TOM YHUCIE W3
IpYruX Y4eOHBIX MPEAMETOB; YMEHHE OIEepUPOBATh MOHATUAMHU: Trpad,
CBs3HBIA Tpad, AepeBo, HUKI, rpad Ha MIOCKOCTH; YMEHHE 3a/laBaTh U
OMKCHIBATh Tpadbl Pa3sTUYHBIMU CIOCOOAMM; HCIIONB30BaTh Trpadbl MpH
pellIeHnu 3a1a4

YMeHne ornepupoBaTh MOHATHSMHU: HATypaJlbHOE YHCIIO, IIEJI0€ YHUCIO,
CTEeNeHb C LIeTbIM MOKa3aTelieM, KOPEHb HaTypalbHOW CTENEHH, CTENEHb C
palMoOHANbHBIM TOKA3aTeNeM, CTENEeHb C JIEWCTBUTENIbHBIM IOKA3aTeNeM,
jgorapuM UMcCIa, CUHYC, KOCHMHYC M TaHTEHC IPOU3BOJIBLHOTO YHCTIA,
OCTaTOK MO MOAYJII0, PALMOHAIBHOE YHCIO, HPPAlMOHAIBHOE YHCIIO,
MHOECTBA HATYPAIbHBIX, IEJIBIX, PAIMOHAIBHBIX, TEHCTBUTEILHBIX YUCET,
YMEHUE HCIOJIb30BaTh TMPU3HAKU JEIHUMOCTH, HAWMEHBIIUNA OO
JIeTUTENIh M1 HauMEeHbIIee 0011ee KpaTHoe, anroput™ EBkimaa npu pemieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMH CUCTEMaMHU CUUCIICHUS;
YMEHHE BBITIOJHATH BBHIYHUCICHHE 3HAYCHUN U MpeoOpa3oBaHUs BhIPAKECHHIA
CO CTemeHsMU U Jorapudpmamu, mpeoOpa3zoBaHHs IPOOHO-PAIIMOHATBLHBIX
BBIPDAKEHMI; yMEHUE OIepUpOBaTh MOHATUIAMH: IOCIEA0BATEIBHOCTb,
apudmeTnuecKas MPOTPECCHs], TeOMETpUUYECKas Mporpeccus, OECKOHEYHO
yOBbIBaroIas reoMeTpudecKas MpOTpeccusi; yMeHUe 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYII,
YyMEHUE ONEPUPOBATH TOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIC YHCJIa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4wHcia, (opma
3allUCU KOMIUIEKCHBIX 4HCeNl (reoMeTpuuecKasi, TPUTOHOMETpUYEcKas |
anreOpandeckas); yMeTh MPOHU3BOAUTH apUPMETHUECKHE JIEHCTBUS C
KOMIUIEKCHBIMM ~ YWCIIAaMHU;  NPUBOJUTH  MPUMEPBl  HMCHOJb30BaHUS
KOMILUIEKCHBIX YHCEJ; ONEpUpPOBaTh MOHATUSMU: Martpuua 2x2 u 3%3,
ONpeIeTUTENb MAaTPULIbl, TEOMETPUUECKUN CMBICI ONPEAETUTENS

3 YMenue OIICpHUPOBATH TOHATHUAMU: PpPaAOUOHAIIBHBIC, HWPPALUOHAIBHBIC,




NoKa3aTebHbIC, CTENEHHBbIE, JorapuMuyeckue, TPUTOHOMETPUUECKHE
YPaBHEHHUS U HEPABEHCTBA, UX CHUCTEMBI; YMCHHE OIEPUPOBATH NOHATHAMMU:
TOKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMAa YypPaBHEHUH W HEPABEHCTB, PAaBHOCWIBHOCTb YypaBHEHUH,
HEPABEHCTB M CUCTEM; YMEHHUE PEIaTh YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
C IIOMOIUBIO pPa3IWYHBIX IPUEMOB; pellaThb YpPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIA pelIeHWs MaTeMaTWYeCKHX 3a7ad M 33734 M3 Pa3IUYHBIX OO0JacTei
HAyKU U PEAIbHOU KU3HU

VYMeHue onepupoBaTh MOHATHAMM: (QYHKUUSA, YETHOCTh (YHKLUHU,
NEPUOUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTBH
¢yHkuuu, SKcTpeMyM (GYHKLIMHM, HAauOoJblIee M HAUMEHbIIEe 3HAUYCHUS
(GyHKIMU HAa TPOMEXYTKe, HempepbiBHAS (YHKIHSA, aCUMITOTHI Ipaduka
¢yHKIMU, TIepBas W BTOpas MPOU3BOAHAS (DYHKIUHM, T€OMETPUYECKHHA WU
¢u3nyeckuil  CMBICI  MPOM3BOAHOM, mEepBOOOpa3Has, OIpenesIEHHBIN
UHTErpajl; yMEHHE HaXOIUThb AaCHUMIITOTHI TIpaduka (YHKUMH; YMEHHE
BBIYUCIIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHHS], YACTHOIO U KOMITO3UIIUU
GyHKLIUH, HAXOUTh YpaBHEHHUE KacaTeslbHOM K rpaduky QyHKIUM; yMeHHe
HAXOJUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMI; YMEHHE HCIOJIH30BAThH
NPOM3BOJHYIO ISl HCCIeNOoBaHUsA (QYHKIWH, HAaXOAWTh HAWOOJBIINE W
HaVMEHbIINE 3HA4YCeHUs (YHKUUH; CTPOUTH TpauKH MHOTOUWIEHOB C
UCTIOJIB30BAaHUEM  allapara MaTeMaTHYeCKOro aHajiu3a; IPUMEHSTH
IPOU3BOJIHYIO /ISl HaXOXKICHUS HAWIyYLIEro pelIeHUs B MPHUKIAIHBIX, B
TOM 4YHCJI€ COLMATbHO-3KOHOMUYECKUX U (PU3NYECKMX 3a/a4ax; HAXOIUThb
IoIaAu U 00BEMBI (PUTYp € MOMOUIbIO MHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA C MOMOLIBI0  JuddepeHIHaTbHbIX
yYpaBHEHUHU

YMeHue onepupoBaTh MOHATUAMU: Tpapuk QyHKIUHM, oOpaTHas (QyHKIMS,
KOMMO3UIMs (GYHKUMN, JuHEeHHas QyHKOMs, KBaJapaTudHas (QyHKIMA,
pauvoHanmbHass (DYHKIUS, CTeneHHas (YHKIMsS, TPUTOHOMETPUUYECKHE
¢dyHkuuu, oOpaTHblE TPUTOHOMETpPHUYECKHE (YHKIMM, IOKa3zaTelbHas U
Jgorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapUKH H3YyUYEHHBIX
(GyHKIMH, BBINOIHATH NpeoOpa3oBaHus TpaduKoB QyHKUIUN, NCIOIB30BaTh
rpaduKu U1 U3y4EHHsI POLIECCOB M 3aBUCHUMOCTEH, IPU PEIICHUH 33124 U3
JIpYyruX YyYeOHBIX MPEIMETOBH 3a/Jad W3 pEalbHOW KHU3HH, BBIpaXaTh
dopMynaMu 3aBUCHMOCTH MEXIy BEIIMYMHAMH; HCIIOIB30BaTh CBOWCTBA U
rpadpuknd GYHKUMH JJIs pelieHus ypaBHEHWH, HEpaBeHCTB W 3ajady ¢
napameTpamMu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
peleHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMmenune peiiatb TEKCTOBBIC 3adadyW pa3HbIX THUIIOB (B TOM YHCJIC Ha
MMPOLCHTHI, OO0JIU W YaCTH, Ha ABHKXCHHUC, pa60Ty, CTOUMOCTE TOBApOB U
yCiyr, HAJIOTH, 3aaa4u U3 o0iactu YIipaBJICHUA JTAYHBIMU U CEeMEHUHBIMU
(I)I/IHaHCElMI/I); COCTAaBJIATb BBIPAKCHHUA, YPABHCHHUA, HCPABCHCTBA U HX
CUCTCMbBI II0 YCJIOBHUIO 3aJida4yv, HUCCICAOBATH IIOJYUYCHHOC PCHICHHUC U
OLICHUBATh HpaBI[OHO,I[O6HOCTB pe3yibTaToOB, YMCHHUC MOICIUPOBATH




peasibHbIC CHUTYyalldd Ha S3bIKE MAaTEMAaTHKH; COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCJIOBMIO 3aJ[au, UCCIIE0BATh
[IOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAaHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH IMOTYYECHHBIN pe3ybTar

YMeHue onepupoBaTh IMOHATHAMHU: CpelHee apuPMETHYecKoe, MeauaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHMs, pa3Max, JUCHEpPCUs, CTaHIAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHME W3BJIEeKaTh, HMHTEPIPETHUPOBATDH
uH(pOpMalMIO, MPEACTaBICHHYI0 B Ta0JNHIaX, HA Juarpammax, rpadukax,
OTpaKaIoIIyl0 CBOWMCTBA pealbHBIX MPOIECCOB M SIBICHUMN; MPEICTABIATH
uHpOpMalLlMI0O C TOMOINBIO  TabauI MW  JAMarpaMM; HCCIeAO0BaTh
CTaTUCTHYECKUE JAaHHbIE, B TOM 4YHCJIE€ C MPUMEHEHHEM TpaduuecKux
METO/IOB U DJICKTPOHHBIX CPEACTB; Ipa)MuecKd HCCIENI0BaTh COBMECTHBIC
HAOJII0JIEHUS C IIOMOILBIO JUarpaMM paccerMBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh NOHATUSAMU: CIyYalHbIH ONBIT U Cily4aifHOE COOBITHE,
BEPOSITHOCTb CIYYaHOTO COOBITHSA; YMEHHE BBIYMCIATH BEPOSITHOCTH C
UCTIOJIB30BaHUEM IPahUIECKUX METOAOB; TPUMEHATH (OPMYIIBI CIOKECHHS U
YMHOXXEHHUSI BEpOATHOCTEH, (opMyny NOIHOH BEpOATHOCTH, (opmyiy
beprnymin, komOuHaTOpHBIE (akTHl U (HOPMYIBI; OLEHUBATH BEPOSITHOCTU
peaIbHBIX COOBITHI; yMEHHE ONEepUpOBaTh MOHATHAMH: ClydaiiHas
BEJIMYMHA, PACIPENEICHUE BEPOSTHOCTEH, MAaTEMaTU4YECKOE OKHIaHUE,
JMCIIEpCHs U CTaHAAapPTHOE OTKJIOHEHUE CIy4alHOW BeNMYMHBI, (PYHKIHUU
pacrnpeneneHuss W IUIOTHOCTM  PaBHOMEPHOIO, IIOKA3aTEIBHOTO U
HOPMAJIbHOT'O PACIPENEICHUM; YMEHUE HUCII0JIb30BAaTh CBOMCTBA U3Y4YEHHBIX
pacupenciieHui Ui PelIeHMs 3a]ad; 3HAKOMCTBO C IOHATHAMM: 3aKOH
0OJBIINX YMCEN, METOABl BEIOOPOUHBIX HCCIEAOBAHUN; YMEHHE NPUBOAUTH
IpUMEphl MPOSBIEHUS 3aKOHa OOJBIIMX YHMCET B MNPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSAX; YMEHHUE OINEpPUpPOBaTh MOHATUSMU: COUETaHHE,
NEPEeCTaHOBKA, YKMCIO COYETAHUH, YHCIO MepecTaHoBOK; OMHOM HbloToHa;
yYMEHUE NPUMEHITh KOMOMHATOPHBIE (DAKTHI M PACCYKJIEHHs A PEeLIeHUs
3aja4; OLEHMBAaTh BEPOSTHOCTU pealbHBIX COOBITHH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIE/Ib U UHTEPIIPETUPOBATH NIOJYYCHHBIA PE3YIILTAT

YMeHue  onepupoBarh  IMOHATHAMHU:  TOYKA, IpsiMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIA, TUIOCKUU Yroj, ABYT'PaHHBIN
yroji, TpEXTPaHHBIM YroJl, CKPEIIMBAIOIINUECS IPSIMBIEC, NapallIeIbHOCTh U
NEPIEHAUKYJIAPHOCTD MPAMBIX U IJIOCKOCTEM, YIOll MEXAY IPSIMBIMH, YIOJl
MEXIY MPAMOU U IJIOCKOCTBIO, YIOJI MEXKAY IIOCKOCTSAMHU, PACCTOSTHUE OT
TOYKM JO IIJIOCKOCTH, PACCTOSIHUE MEXIY HPSIMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHHWE HCIOJIb30BaTh IIPU PEIIEHWH 3a4a4 H3y4YEHHBIE
(bakThl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB
OKPYKAlIIET0 MHpA; CTPOUTh MAaTEMaTUYECKHE MOJEIH C IOMOUIBIO
FEOMETPUYECKUX TIOHATHA W BEJIMYUH, pEIIaTh CBSI3aHHBIE C HUMU
[IPaKTUYECKUE 3a7a4n
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YMeHue omnepupoBaTh MNOHSTHUAMHU: IUIOMIAb (QUIYpbl, 00BEM (Urypsl,
MHOTOTPaHHUK, IPABWJILHBIM MHOTOIPaHHUK, CEY€HHE MHOTOI'PaHHUKA, KYO,
napajuiesienunes, npu3Ma, nupamunaa, Gurypa ¥ MOBEpPXHOCTh BpaIICHMUS,
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IWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMEAab MOBEPXHOCTU
NUPaMUJIBI, TPU3MBI, KOHYCa, HWIMHIpa, 00BEM Kyba, MPsIMOYTOJbHOIO
napajieienunena, MNOUPaMHUIbl, NpPU3MBbI, LWIKHIpPA, KOHYyca, IIapa,
pa3BEpTKa NOBEPXHOCTHU, CEYEHUsI KOHYCAa U LIWIMHJPA, NapaJlIeIbHbIE OCU
WIM OCHOBaHHIO, CEUeHUe IIapa, IUIOCKOCTh, Kacaromasics cdepsl,
WIMHPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA, H300paxaTh
MHOTOTPAaHHHUKH, (UTYpBl W MOBEPXHOCTH BPAIIEHUS, MX CEYEHUS, B TOM
quciie C IOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHSTH CBOICTBa
TeOMETPUYECKUX (PUTYP, CAMOCTOATENHLHO (HOPMYTUpPOBATh OMpEACICHUS
u3ydyaeMbIX (UTyp, BBLABUTaTh TUIIOTE3bl O CBOMCTBaX UM MpU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBHIBATHMIIM OIPOBEPraTh HX; YMEHHUE
MPOBOAUTH KJIacCU(PUKALIKIO (PUTYp MO PA3IUUHBIM MIPU3HAKAM, BBIMOIHSITD
HE0OXOIUMBIE JOTMOJHUTEIbHbIE TOCTPOCHUS

YMeHue  omepupoBaTh  NOHATUSIMH:  JIBUKEHHE B  IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Mon00UsA, TMOHO0OHBIE (UTYpHI; yMEHUE
pacrio3HaBaTh paBHbIE M TOJOOHBIE (DUTYPBI, B TOM YHCJIEC B IPHPOJIE,
UCKYCCTBE, apXUTEKTYPE; MCIOIB30BaTh I€OMETPUYECKUE OTHOIICHHS IMPH
pelIeHNH 3a/1a4; HAXOJUTh TE€OMETPUYECKHE BEIMYUHBI (JIJIMHA, YTOJ,
IUIOIIAAb, 00BEM) NP PEIICHUH 3324 U3 IPYTUX y4EOHBIX MPEIMETOB U U3
pearbHON JKM3HU; YMEHUE BBIYMCIATH T€OMETPUYECKHE BEITMYMHBI (JUIMHA,
yroJ, TUIOm@aab, 00BEM, IMJIOMIATh MOBEPXHOCTH), WCHOJIB3YS H3YYCHHBIC
GOopMyJIBI U METO/bI, B TOM YHCJE: IUIOMAJb MOBEPXHOCTH MHUPAMHUIBI,
OpU3MbI, KOHyCa, UWIMHIpA, IUlomanab cdepel; 00bEM  Kyoa,
NPSMOYTOJIBHOTO — MMapaJuIeJICIuIea, THPAMUIbI, TPU3MBI, [WIKHIpA,
KOHYCa, [l1apa; yMeHHEe HaXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX (pUTyp
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YMmenune ONCpHUpOBaATh IOHATHUAMU: HNPAMOYroJIbHad CUCTEMa KOOpJAWHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAUWHATBI BECKTOPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa HA YHCIO, Pa3JIOKCHHUEC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC  IPOU3BCACHUC, BCKTOPHOC IMIPOU3ZBCACHHUEC, YIOJ MCKIAY
BCKTOpaMH; YMCHHC HUCII0JIb30BATh BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOA IJIA
peHiCHUs TCOMETPUICCKHUX 3aJlad U 3aa4 APYyIrux y‘le6HHX npeaMeToOB

YMeHue BbIOMpaTh MOAXOJAMIMNA METOJ Ul pelleHUs 3aJaud; MOHUMaHUue
3HAaYMMOCTH MAaTeMaTUKU B U3YYCHMHM MPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBICHUH; YMEHUE pACIO3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HUCKYCCTBE, YMEHHME NPUBOJUTH IPUMEPHI MATEMaTUYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




HEPEYEHDb SJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 Yucna v BEIUMCIICHUS

1.1 | Harypanbsble u nensle uncia. [I[pu3Haky 1eIMMOCTH LEIbIX YHCET

1.2 Panmonanshbie yncna. OOBIKHOBEHHBIC M IECATHYHBIE IPOOH, MMPOIICHTHI, OCCKOHEYHBIC TTEPUOTUUSCKHUE TPOOH

1.3 | Apudmernyeckuii KOpeHb HATYpaJIbHOU cTeneHu. [leiicTBus ¢ apuMEeTHIECKUMHU KOPHSAMH HAaTYpaJbHON CTEIICHH

1.4 | Crenens ¢ uenbiM nokasareneM. CTeNeHb ¢ pallMOHAIBHBIM Moka3ateiaeM. CBOMCTBa CTETICHU

15 CI/IHyc, KOCHUHYC U TAHT'CHC YHUCJIOBOTO apTYMCHTA. ApKCI/IHyc, APKKOCHUHYC, APKTAHI'CHC YU CJIOBOTI'O apryMCHTa

1.6 | Jlorapudwm uucna. [lecsiTuunble 1 HATYpalIbHbIEC JOTapUPMBI

1.7 HeﬁCTBHTeﬂbHBIe qucJiia. ApI/I(I)MeTI/I‘IeCKI/Ie orepagunu ¢ JEUCTBUTCIHLHBIMH YMCIIAMHU. HpI/I6J'II/I)KéHHLIe BbBIYHCIICHHA, IIpaBUjia
l OKpYIJICHHA, HPUKUIKA U OLICHKA pE3yJibTaTa BBIYHCIICHUN

1.8 | IIpeobpazoBaHue BbIpaKeHUI

19 KowMmruiekcusbie yncia

2 ypaBHeHI/IH 1 HCPABCHCTBA

2.1 | Llensle u poOHO-pallMOHANIBHBIE YPABHEHUS

2.2 | HVppaunoHajabHBIE YpaBHEHHUS

2.3 | Tpuronomerpuueckue ypaBHEHUS

2.4 | Tloka3arenbHbIe U JIoTapu(MUIECKre ypaBHEHUS

2.5 | llensle u qpoOHO-palOHATILHBIE HEPABEHCTBA

2.6 | VppaumoHanbHbIe HEPABEHCTBA

2.7 | Tloka3arenbHbIe U JIoTapu(pMUIECKHe HEpaBEHCTBA

2.8 | Tpuronomerpuueckrue HepaBeHCTBA




2.9

CucreMsbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 | VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMEeTPaMH

2.11 | Marpuua cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpenenuTesb MaTPHUIIbI
3 OyHKIMH U TpaPuKH

31 OyHkus, crnocoObl 3amanus (GyHknuu. I'padux dysakuum. B3zammHo oOpatnbie ¢yHknuu. YETHbIE M HEUETHBIC (GYHKINH.
' Ilepuonuueckue GyHKIUU

39 OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHWH QyHkuuu. Hymm ¢yskuouu. [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpoMexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonbiee n HauMeHbllee 3HaueHne (yHKIMU Ha IPOMEXYTKe

3.3 | Crenennas ¢pyHKIUS C HATYpaJIbHBIM H LIENBIM MoKka3aTeneM. E€ cBoiicTBan rpaduk. CBoHCTBa U TpauK KOPHS N-OU CTETIEHH

3.4 | Tpuronomerpuueckue QpyHKINHU, UX CBOICTBA U rpaduku

3.5 | TlokazarenpHas u norapupmudeckas GyHKINN, KX CBOHCTBA U TpaduKu

3.6 | Toukwu pa3psiBa. AcuMNITOTH rpadukoB pyHkImid. CBOMCTBA PYHKINH, HENPEPHIBHBIX HAa OTPE3KE

3.7 | IlocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIE0BATEILHOCTEH

3.8 | Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyIia CIIOKHBIX MPOLEHTOB
4 Hauana maTremMaTiueckoro aHaimsa

4.1 | IIpousBoanas ¢pyHkuuu. [Ipon3BoaHbIe FIeMEHTAPHBIX QYHKIMNA

42 [Ipumenenne nTPOM3BOJHOW K HCCIENOBaHUIO (QYHKIMH Ha MOHOTOHHOCTb U JKCTpeMyMmbl. HaxoxzaeHue HamOOIbIIEro U
' HAaMMEHBIIETO 3HaYCHUsT PYHKIIMU Ha OTPE3Ke

4.3 | IlepooGpa3nas. MHrterpain
5 MHoxecTBa 1 JIOTHKa

5.1 | MHoxecTBO, oneparuu HajJ MHOKecTBamu. J{narpammer Ditnepa — Benna

5.2 | Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA

6.1 | OmnucaTtenpHas cTaTUCTUKA




6.2 | BeposTHOCTD
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IJIOCKOCTU
7.2 | IlpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 | Tena v MOBEpXHOCTH BPAIICHHUS
7.5 | KoopauHaThl U BEKTOPBI




