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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 0OECHEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O00YJAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1mKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS Yy OO0ydYarOIIUXCS
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHunm Kypca oOoOramarTcsi MPECTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJYy HHUMHM Ha BAXKHBIX IPUMEpaAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJIbI HAa 0a30BOM YpPOBHE BBIJIEICHBI
CJIEIyIONME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «Ciy4ailHpie COOBITHS W
BEPOSATHOCTWY, «CiydailHbie BEJIMYUHBI ¥ 3aKOH OOJIBIITUX YHUCEID.

BaxHyro d4YacTh Kypca 3aHMMAaeT M3YUYEHUE TE€OMETPUYECKOrO0 U
OMHOMMAJILHOTO pacIpe/iesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICIICHUSIMHU.

Conepxanune mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeieHud BEPOSITHOCTEH
MEXly 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXKE dTa JUHUA HEoOXoJuMa Kak
0aza I W3ydeHHWs 3aKoHAa OONbIIUX YuceNl — (yHIAMEHTAIBHOTO 3aKOHa,
JIEUCTBYIOIIETO B TPUPOJIE U OOIIECTBE W MMEIOMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY ¥ HOPMAJIBHOMY PAaclpeleiCHUs M, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB IMPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

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



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Ciy4aiiHble SKCIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMU
DJIIEMEHTapHBIMU  COOBITUSIMU.  BepodTHocTH  CcOOBITUH B OmbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomMOunaropHnoe npaBuio ymHoxkenus. [lepecranoBku u dakropuan. Yucio
coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6uHoma HproToHa.

bunapHbIil ciiy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCTIIBITAHUN bepHyIn.

CnyuantHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  [IO3HABATEJIBLHOM peduiekcun Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ynbTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM 3KCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIYyYalHOIO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
I0JIb30BaThCS AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHUS BEPOSATHOCTEN MpHU
pelIeHny 3a1ad.

OnepupoBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTh, HE3aBHCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

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

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUMN 10 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydaiiHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEW, IMarpaMMa pacIipeiesIeHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acosB

duekTpoHHbIe (LM pPOBbLIE)

Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 [IpencrasieHue NTaHHBIX U ONKUCATEIbHAS 4 bubnumoreka [JOK
CTaTHUCTHKA https://m.edsoo.ru/FO3BBNGHE
CiryyaliHble ONBITHI U CITy4ailiHbIE
2 COOBITHS, OIBITHI C PABHOBO3MOKHBIMHU 3 1 bubnnorexa LHOK
’ p https://m.eds00.ru/036ZK3GO8
AJIEMEHTAPHBIMU MCXOaMHU
3 Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bubnnoreka IIOK
BEpPOSITHOCTEMN https://m.eds00.ru/1X5YQJKCT
YcnoBHas BEpOSITHOCTB, IEPEBO
4 CIIy9aifHOTO OTIBITa, (hOpMYyIIa MOJTHON 6 bubmorexa HOK
Y » QOPMY . https://m.eds00.ru/MG7XWY9I5
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bu6mmoteka [IOK
5 9 o 4
JICMCHTRL KOMOHHATOPHKH https://m.edso00.ru/93EIMT4GW
6 Cepun nocae0BaTENbHBIX HCIBITAHUH 3 1 bubnmorexa [IOK
p a https://m.edsoo.ru/B17GH8VYR
7 Cny4aiinple BEIUYHMHEI U paclpeaeeHns 6 bubmmorexa HOK
Y pactipex https://m.edsoo.ru/W31256YUQ
bu6nuoreka [IOK
8 7 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN httos://m.eds00.r/E2NRENL 52
OBILIEE KOJIMYECTBO HACOB I10 34 2 9

[NPOT'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB Ilaanupyem
18171
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka nepuon/Pak
/i yp Beero Kontpouabsnbsie IIpakTnueckue pHuoa 06pA30OBATE/bHbIE PECYPCHI
padoThI padoThI THYeCKas
aarta
[IpencraBienue JaHHBIX C
H(l))MgIHI)IO Ta6JII/III[I u 1 1 yeTBEepTH Bubmorexa IOK
p https://m.edsoo.ru/25c¢6d12b
Juarpamm
bubnnoreka IIOK
Cpennee https://m.edsoo.ru/dd00738d
apudMeTHIecKoe, @I': E. A. bynumosuy,
MearaHa, Hauboblee u B. A. BynsiueB Maremaruka.
HAaWMEHBIIIEE 3HAYECHHUS, 1 BepositHocTh M cTatucTuka : 10-i
pasmax, Iucnepcus, KJ1acc : 0a30BbIN U YIITyO JIEHHBIN
CTaH/IapTHOE OTKJIIOHEHHE ypOBHH : yueOHoe nocobue. — M.:
YHCIIOBBIX HAOOPOB IIpocemenue, 2023. yop. 25 cTp.
34
Cpennee
apu@meTuyeckoe,
MeraHa, HanbobIee u
Hali[MeHbmee 3HAYEHUS 1 Bubmioreka [JOK
’ https://m.eds00.ru/98645f6¢c
pa3max, qucrnepcus,
CTaHJApPTHOE OTKJIOHEHUE
YHUCJIOBBIX HAOOPOB
Cpennee bubnmoreka [JOK
apudmeTuyeckoe, https://m.edso00.ru/7¢9033a8
MearaHa, Haubosbllee U 1 @I': E. A. bynumosuy,

HaMMCHBIIICC 3HAYUCHUSI,
pasMax, Aucriepcus,
CTaHAAPTHOC OTKJIOHCHHUEC

B. A. byneriueB Maremaruxa.
BepositHocTh u cTatucTuka : 10-i
KJ1acc : 0a30BbIi 1 yray0 JEHHBII



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

YHCIIOBBIX HA0OPOB

YPOBHH : yuyeOHOe rmocodue. — M.:
[Ipocemenue, 2023. yop. 29 ctp.
34

Crnyuaiiabie
SKCTICPUMEHTHI (OTIBITHI) U
CIIyJaifHbIE COOBITHSI.
DJeMeHTapHbIC COOBITHS
(ucxonpl). CraproBasi
JANATHOCTHKA

BepositHOCTB citydaitHOTO
coObITUsl. BepositHOCTH
COOBITHH B OTBITAX C
PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMH
COOBITUSIMU

BeposTHOCTE citydaiiHOTO
coObITus. [IpakTrueckast
pabota

Onepanuu Haj
COOBITUSIMU: TIEpECEUEHUE,
00beIMHEHNE COOBITHI,
MIPOTHBOIIOJIOKHBIE
coObITHS. [lnarpaMmbl
Ditnepa

Onepanuu Haj
COOBITUSIMU: TIEpECEUEHUE,
00beIMHEHNE COOBITHI,
IPOTHBOIOJIOKHBIE

2 yeTBepTh

bu6nmoreka [IOK
https://m.edso0.ru/347c1b78

bubmuorexa [JOK
https://m.edsoo.ru/64d75244

®OI': E. A. BynumoBuy,

B. A. bynbiueB MaTtemaruxka.
BepositHocTh U ctatucTuka : 10-i
KJ1acc : 0a30BbIi U yray0 JNEHHBII
ypOBHHU : yuebHoe nocobue. — M.:
[Ipocsemienue, 2023. yop. 103 ctp.
75

bubnuoreka [IOK
https://m.edsoo.ru/5e8fa94a

bu6nuoreka [IOK
https://m.edsoo.ru/221c622b

®I': E. A. bynumosuy,

B. A. bynbsiueB MaTtemaruka.
BepositHocTh M cTatucTka : 10-i
KJ1acc : 0a30BbIi U yriy0 JIEHHBII
ypOBHHU : yuebHoe mocobue. — M.:
[Ipocemenue, 2023. ynp. 136 ctp.
92

bu6nuoreka [IOK
https://m.edsoo.ru/cc10cle2



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

10

11

12

13

14

coObITHsL. JlnarpaMmmbl
Ditnepa

dopmyra ClIoKEHUs
BEPOSATHOCTEN

YcnosHas BCPOATHOCTD.

YMHOKEHNE
BeposiTHOCTel. [lepeBo
CIIy4ailHOTO
3KCHEPUMEHTA

VYcnoBHas BEPOSTHOCTD.

YMHOXeEHUE
BeposiTHOCTEN. [lepeBo
CIIy4alHOTO
JKCIIEPUMEHTA

YcaoBHas BEPOSATHOCTD.

YMHOXKEHNE
BEpOsITHOCTEN. [lepeBo
CIIy4aitHOTO
JKCIIEPUMEHTA

®dopMyia MOIHOMN
BEPOSITHOCTH

bu6nmoreka [IOK
https://m.eds00.ru/3057365d

@I': E. A. bynumosuy,

B. A. bynsiueB Maremartuka.
BepositHocTh U cTaTtuctuka : 10-i
KJ1acc : 0a30BbId U yriay0 JEHHBIN
YPOBHH : yueOHOe rmocobue. — M.:
[Ipocsemienue, 2023. ynp. 146 ctp.
99

bubmuorexa [JOK
https://m.edsoo.ru/9a408d25

bubmuorexa [JOK
https://m.edsoo.ru/ble76d3a

®I': E. A. bynumosuy,

B. A. bynbeiueB MaTtemaruka.
BepositHocTh M cTatucTka : 10-i
KJ1acc : 0a30BbIi U yriy0 JNEHHBII
ypOBHHU : yuebHoe nmocobue. — M.:
[Ipoceemenue, 2023. ynp. 83 ctp.
67

bu6nuoreka [IOK
https://m.edsoo.ru/47fb6b11

bubmorexa [JOK
https://m.edso00.ru/15941bec
@I': E. A. bynumosuy,

B. A. byneiueB Maremaruxa.



https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec

BepositHocTh U cTaTtuctuka : 10-i
KJ1acc : 0a30BbId U yriay0 JEHHBIN
ypOBHHU : yuyebHOe mocobue. — M.:
[Ipocemenue, 2023. yop. 90 ctp.
68

15 dopmyiia NOJHOU bubnmnoreka HOK
BEPOATHOCTH https://m.edsoo.ru/a9ec13c8
bu6nmoreka [IOK
https://m.edsoo.ru/e3dd5ac9
®OI': E. A. BynumoBuy,
®opmyia NoIHOMN B. A. BynsiueB Maremaruka.
16 BEPOSITHOCTH. BepositHOCTh M cTatucTuka : 10-i
He3zaBucumeble coObITHS KJ1acc : 0a30BbIi U yriay0 JIEHHBII
ypOBHHU : yuebHoe nocobue. — M.:
[Ipocsemienue, 2023. yop. 169 ctp.
107
KoHTtposbHas pabora. 3 4yeTBepTh
17 IIpomeskyTOUHBIH Bubmorexa IOK
i https://m.edso0.ru/29dc6ch9
NOJIYTO0BOH KOHTPOJIb.
bu6nuoreka [IOK
https://m.edso00.ru/2270cf70
®I': E. A. bynumosuy,
B. A. bynbeiueB MaTtemaruka.
18 Kowmbunatoproe npasuio BepostHocTh M cTatuctuka : 10-i
YMHOKCHIA KJ1acc : 0a30BbIN U yriay0 JEHHBIN
ypOBHHU : yuebHoe nmocobue. — M.:
[Ipocemenue, 2023. ynp. 204 ctp.
129
19 IIepecTtanoBKM U bu6mmoreka [JOK
(daxTopuan https://m.edsoo.ru/d58ce6d1
but6mmoreka [IOK
20 Yucno couetaHmit https://m.edso00.ru/7904dfb0

®I': E. A. bynumosuy,



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0

Tpeyronpuuk [Tackans.

B. A. bynbeiueB MaTtemaruka.
BepositHocTh U ctatucTuka : 10-i
KJacc : 6a30BbIi U yriry0 JIEHHBIN
YPOBHH : yueOHOe rmocobue. — M.:
[Ipocsemienue, 2023. ynop. 225 ctp.
137

bu6nmoreka [IOK

21 Popwmyna Guroma https://m.edsoo.ru/fad7998f
HproTona
bubmuorexa [JOK
5 . N https://m.edsoo.ru/2e1f2368
WHApHBIN CITydaiiHbIN ®T: E. A. Bysumosn,
OMBIT (UCIIBITAHUE), YCIIEX
B. A. bynbiueB MaTtemaruxka.
u Heyava. He3aBucumele 10

22 BepositHocTh M cTatucTuka : 10-i
ucnbrranus. Cepus . KJ1acc : 0a30BbIN U yriay0 JEHHBIN
HE3aBUCHMBbIX UCIIBITAHUHN . )

ypOBHHU : yuebHoe nocobue. — M.:
/O iepBoTO yeriexa [Ipocsemienue, 2023. ynop. 233 cTp.
138

23 Cepus HE3aBUCUMBIX bubnmnorexka HOK

ucneITaHui bepryim https://m.edsoo.ru/e9572a68
bu6mmoteka [IOK
https://m.edsoo.ru/f4al5al4

Cepus HE3aBUCUMBIX @I': E. A. bynumosuy,

WCIIBITAaHUM. B. A. bynberueB MaTtemaruka.

24 [TpakTuyeckas pabora ¢ BepositHoCcTh M cTatucTHka : 10-i
HCIIOJIb30BaHUEM KJ1acc : 6a30BbIi U yriry0 JIEHHBIN
AIIEKTPOHHBIX TAOIHIL YPOBHH : yueOHOe mocobue. — M.:

[Ipocsemienue, 2023. ynop. 241 ctp.
146
25 CrnyyaitHas BenTuunHa bubmorexa TIOK
y https://m.edsoo.ru/639be9aa
2% Pacnipenenenue bu6muoreka [JOK

BEPOSITHOCTEM.

https://m.edsoo.ru/6dc7ff39



https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

Huarpamma
pacnpezneneHus

@I': E. A. bynumosuy,

B. A. bynbsiueB Maremartuka.
BepositHocTh u cTaTtuctuka : 10-i
KJ1acc : 0a30BbId U yriay0 IEHHBIN
ypOBHHU : yuyebHOe mocobue. — M.:
[Ipocemenue, 2023. yop. 320 ctp.
184

7 CymMmMa 1 npousBeicHHUE 4 yeTBepTh bubnunoreka [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/51b7ed5f
bubmuorexa [JOK
https://m.edsoo.ru/c2757cc3
®OI': E. A. BynumoBuy,
B. A. bynbiueB MaTtemaruxka.
28 CyMM?;I 11 IPOHSBEICHHC BepositHocTh M cTatucTuka : 10-i
CITYHaUHBIX BCIMHHH KJ1acc : 0a30BbIN U yriay0 JEHHBIN
ypOBHHU : yuebHoe nocobue. — M.:
[Ipocsemienue, 2023. ynp. 345 ctp.
200
ITpumepsl
29 pacnpeneneHuii, B ToM bubmuoreka [JOK
YHUCIIE TEOMETPUUYECKOE U https://m.edso0.ru/91e08061
OMHOMUATIbHOE
bu6mmoreka [IOK
https://m.edsoo.ru/5afff05f
@I': E. A. bynumosuy,
Hpunmepe: N B. A. bynberueB MaTtemaruka.
30 PaclIpEAICICHIH, B TOM BepositHocTh M cTatucTHka : 10-i
giiﬁ;;i?ngz waecKoe 1 KJacc : 6a30BbIi U yriry0 JIEHHBIN
YPOBHH : yueObHOe mocobue. — M.:
[Ipocsemenue, 2023. ynp. 353 ctp.
211
31 [ToBTOpenue, 0600IIEHNEe bu6nuoreka [IOK

U CHCTeMaTH3alllsl 3HaHUM

https://m.edsoo.ru/0f4d3cd7



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7

[ToBTopenue, 06001IEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/e0la3dc4
@I': E. A. bynumoBuy,

B. A. bynbiueB MaTtemaruxka.

32 . 1 BepositHoCcTh M cTatucTuKa : 10-i
U CHCTEeMaTu3alus 3HAaHUN N R .
KJacc : 6a30BbIi U yriry0 JIEHHBIN
YPOBHH : yueOHOe rmocobue. — M.:
[Ipocsemienue, 2023. ynop. 361 ctp.
212
Hrtorosast KOHTpOJIbHASA
33 pabora. 1 bubnuorexa [HOK
IIpoMe:xxyTOYHBII https://m.edsoo.ru/a985ae79
ro10BOii KOHTPOJIb.
34 [ToBTOpEeHME, 0000IIEHNE 1 bubnnoreka IIOK
M cUCTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yJjbTarTa

6
6.1

6.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TeOpI/IH BGPOHTHOCTCﬁ U CTAaTUCTHUKA
Yurath 1 CTPOUTH Ta6J'II/II_[BI " JruarpaMmbl

OnepupoBaTh MOHATHSAMH: CpelHEEe apudmeThyeckoe, MeAHaHa,
HauOospllee, HaMMEHbIIEE 3HAUYEHUE, pa3MaX MacChBa YHMCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIy4alHBIA AKCHOEPUMEHT (OMBIT) U
cilyyaiiHoe coObITHE, 3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBIA HCXOJ)
CIIy4alHOrO  OIBITA;  HAaXOJAUThb  BEPOSITHOCTM B  ONBITax C
PaBHOBO3MOKHBIMHU CIIyYallHBIMM COOBITUSMHU, HaXOJUTh U CPAaBHUBAThH

BEPOSITHOCTH COOBITHI B M3YYEHHBIX CITyYaiHBIX AKCTIEPUMEHTAX

6.4

6.5

6.6

6.7

6.8

Haxomute ¥ ¢opmMynaupoBaTh COOBITHS: TiepeceueHre U OOBbeINHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpaMMamMu  OWinepa U GOpMYJIOH  CIIOXKEHHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBbIE
COOBITHSI; HAXOJUTh BEPOATHOCTH C IOMOIIBIO MPaBUIa YMHOKEHUS, C
IIOMOILIBIO J€peBa CIIy4aiiHOrO OIbITa

[TpuMeHATH KOMOMHATOPHOE NMPABUWJIO YMHOXKEHHUS IPU PEIICHUH 3a/1a4
OnepupoBarh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMbIE UCTIBITAHUS, CEPUS
UCHBITAaHUH, yCIIeX U HeyJlaua; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUU
HE3aBUCHMBIX UCHBITAHUI 1O MEPBOrO yCleXa, HAXOAWTh BEPOSITHOCTH
cOOBITHI B cepuu HcnbITaHui bepHyu

OnepupoBaTb TOHATUSAMU: CIydyallHas BEJIMYMHA, paclpeieiieHue

BEPOATHOCTEH, AUarpaMma pacipeesIeHus



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6.1

6.2

6.3

Teopust BEpOATHOCTEHN M CTATUCTUKA

[IpencraBnenne MaHHBIX C  TMOMONIbI0 Tabmui wu  guarpamm.  CpenHee
apudmernyueckoe, MeauaHa, HawOOJIbIIEE W HAMMCHbBINEE 3HAYCHUS, pa3Max,

AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHUEC YHCJIOBBIX Ha60pOB

CrnyuaiiHple SKCHEpUMEHTHI (OMBITBHI) W Cly4yailHble COOBITHS. JIeMEHTapHbIE
coObITHs (MCXO0bI). BeposTHOCTH CIydalHOTrO COOBITHSA. bBiHM30CTh YaCTOTHI U
BEPOATHOCTH cOOBITUH. Cily4ailHble OMBITHI C PABHOBO3MOXHBIMU 3J€MEHTAPHBIMU
coObITHsIMH.  BeposiTHOCTH  COOBITMH B OMBITaX C  PaBHOBO3MOXXHBIMHU

QJICMCHTAPHbIMU COOBITUSIMH

OnepauHH Hanqg COOBITUSIMH: MepeCCUCHUC, 06’beIII/IHCHI/Ie, IMPOTHUBOIIOJIOXKHBIC

coObITHs. [lnarpammbl Ditnepa. @opMyiia ClI0KEHUS] BEpOITHOCTEH

6.4

6.5

6.6

6.7

VYcnoBHas BEpOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydalHOIo

skcnepumenTa. @opmyna nonHoi BeposTHOCTH. HezaBucumMble coObITHS
KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa

bunapHblif ciay4aliHbli ONBIT (MCHBITAaHHME), ycnex W Heynauda. HesaBucumble
ucnelTanusd. Cepusi HE3aBUCHMBIX HCHBITaHUM A0 mepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHysum

Crnyuaiinas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacipenesieHusl.

[Ipumeps! pacnpesiesieHnit, B TOM YHCII€ T€OMETPUUYECKOe U ONHOMUAIbHOE



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

Brnanenne wMeromamm JI0Ka3aTeNbCTB, AJTOPUTMaMH  pELICHUS 3ajad;
yMeHHe (OpMYyJIMpOBaTH M ONEPUPOBATh MOHATHUAMH: OIpEJCIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIIBHBIE (HDOPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH,
IPOBOJUTH JTOKA3aTEeIbHBIE PACCYXKICHUS NPU PEUICHUU 3a]ad, OLIEHUBATh
JOTHYECKYI0  TMPABWIBHOCTh  PACCYXKACHUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMH: MHOKECTBO, ITOJMHOXKECTBO, OIEpallid HaJ MHO)XECTBAMHU;
yYMEHHE HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUs
pEaNbHBIX TPOLIECCOB U SBJICHUI M NPH PELICHHH 3a/1a4, B TOM YHUCIE U3
JIPYTHX Y4YeOHBIX IPEIMETOB; YMEHHE OINEepUpPOBATH MOHATHAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MpH
peleHnH 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypallbHOE 4YHCIIO, LEJIO0Ee YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATyPaJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKa3aTelIeM,
jgorapuM 4YHUCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJYJI0, palMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LI€TbIX, PALlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MHCIIOJIb30BaTh MPHU3HAKH JEITUMOCTH, HAMMEHbIIMHA OOIui
JenuTeNns W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMH INO3ULUOHHBIMM CUCTEMaMHU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHM U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHANBHBIX  BBIPAXKEHWH;  YMEHHE  ONEpUpPOBaThb  IOHATUSIMHU:
IOCJIE0BATENBHOCTh, apU(pMETHYECKas MpOrpeccus, TIeoMeTpHudecKast
nporpeccusi, OECKOHEUHO yObIBaroIlass TIeOMeTpHUUecKas IpOrpeccus;
yYMEHHE 3a/aBaTh IOCJIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOpMyYJI; YMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCJIA, MOJYJb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpauyeckas); yMeETb
MPOU3BOJIUTH apUPMETHUYECKHUEe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEIN;, OIEpUpOBaATh
MOHATUSAMU:  Martpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHBIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb yPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMEeTPOM; IIPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CHUCTEMBbI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pPaziIMuHbIX objacteit
HayKH U peaIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKOMsS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GyHKIMM Ha MPOMEXYTKe, HelpepbiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMHM, TIepBas W BTOpas MPOU3BOJAHAS (YHKIWH, F€OMETPUYECKUN H
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THEepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; YMEHHE
BBIUNCIIATH [TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKLIUHU; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YMEHHUE HCII0JIb30BaTh
IPOM3BOJHYIO JJIsl HUCCIeloBaHUsA (DYyHKUUIM, HAaXOAUTh HauOOJIbLIME U
HauMEHbIINE 3HAa4eHUs] (YHKUUN; CTPOUTH TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaliu3a; I[PUMEHSTh
IIPOU3BOJHYIO NIl HAXOXKJIEHUS HAWIY4YIlIero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJIUTh
IUIOIAAN U 00BEMBI (PUIYp C MOMOIIBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs C MOMOIIBIO Au(depeHInanbHbIX
ypaBHEHUN

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKUMH, oOpaTHas QyHKIHS,
KOMIO3UIMSA (QYHKUMHA, JHMHEWHas QYHKIUSA, KBajapaTHuHas (QyHKIUS,
pauvoHanmbHas (YHKLHMSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMHU, IOKa3aTelbHas U
jgorapupmuueckass (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKIMH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIIHMA, UCIIOIB30BaTh
rpaduku JUIsi U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JpYrux ydeOHBIX MPEeIMETOBH 3aJad U3 peajbHOW KHU3HH; BbIpaXaTb
dbopMysiaMu 3aBUCUMOCTU MEXAY BEITMYMHAMMU; HCIOJIb30BaTh CBOMCTBA U
rpaduxku QyHKUMHA A7 pelleHHs] ypaBHEHUH, HEpPaBEHCTB U 3agady C
napamMeTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pElIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM



YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 00JacTU yHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHIO 3a/1ayd, HCCIEN0BAaTh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJCIUPOBAThH
peajibHble CHUTyallMd Ha S3bIKE MaTEMaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33JauH, UCCIEN0BaTh
NOCTPOCHHbIE ~ MOJIENIM  C  HWCIHOJB30BAHMEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH ITOTYUEHHBIN pe3yabTarT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeTHdecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIEE 3HAUCHUsS, pa3Max, JUCIEpPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYIO B TaOMUIaX, Ha AMarpammax, rpadukax,
OTPaKaIOIIyl0 CBOMCTBA peajbHBIX MPOLECCOB U SIBJICHUMN; MPEICTABIATDH
UHPOpPMALIMI0O C [OMOIIBIO TAaONMIl M  JAMarpamMM; HCCIEA0BaTh
CTaTUCTUYECKUE JaHHbIe, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuecKux
METO/I0B U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIIe0BaTb COBMECTHBIE
HaOJII0IEHUS C TOMOIIBIO JarpaMM pacCeUBaHus U JMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMM: CIyYalHBIA OIBIT M Clly4allHOE
cOOBITHE, BEPOSTHOCTh CIY4aHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIOJB30BaHUEM TpaUUECKUX METOJ0B; IPUMEHSATH
bopMyIbl CIOKEHHS M YMHOXEHHSI BEpOSTHOCTEH, (OpMyiy MOJIHOM
BEpOATHOCTH, Gopmyny bepHysuim, komMOuHaTOpHBIE (QaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU:  CIy4YailHasi BEIMYMHA, pACIPENCIICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, JUCIEPCHS W CTaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BENWYWHBI, (QYHKIUM  PACTIPENCTICHUS U  TUIOTHOCTH
PAaBHOMEPHOT'O, MOKA3aTEJIBbHOI0 U HOPMAJIBHOTO PACHpPEACICHUN; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUN Ui PELICHUs 3a7ad;
3HAKOMCTBO C TIOHSTHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCJICIOBaHM;, YMEHUE PUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yucel B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEpPUPOBATH
MOHATHSIMU: COYETaHUE, [EPECTAaHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepecTaHoBOK; OWHOM HbIOTOHA; yMeHHWE TPUMEHSATh KOMOWHATOPHBIC
GbakThl M pacCyXJEHHUS IS PEIICHHs 3a/Jad; OICHUBATh BEPOSITHOCTU
pealbHBIX  COOBITHIA; COCTaBIATH ~ BEPOSITHOCTHYKO  MOJEIb U
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pPE3yIbTaT

YMeHnE OICpHUpOBaATH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIJa, IUIOCKUI yroJl, IBYTPAHHBIN
yroJl, TPEXTPAHHBIN yTOJ, CKPEIIUBAIOIIMECS MPSAMbIC, MapaUICIbHOCTh U
NEPHEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSMBIMU, YIOJl
MEXAY NPSMON U IJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSIMU, PACCTOSHUE OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHUE OLICHUBATH pa3Mepbl OOBHEKTOB
OKPYXAaIoIIer0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENIH C TOMOIIBIO
FEOMETPUUECKUX TMOHSATHM W BEJIUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbl, 00BEM (UTYPHI,
MHOT'OIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mNapajuiefnenumnen, npusMma, Oupamuna, ¢Gurypa M IOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTH TNHMPAMHJIBI, TPU3MBI, KOHycCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca W LWIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MMUIMHApPA, KOHYyca; YMEHHE CTPOUTh CEYeHHUe
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMynpoBaTh ONpeAeneHus u3ydaembiX (UTYp, BbIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M NPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
OmpoBepraTh MX; YMEHHE TPOBOAWTH KIACCHPHUKAIMIO (GUTYyp IO
pa3MyYHBIM [PHU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIBHBIC
IIOCTPOCHUS
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YMeHue  onepupoBaThb ~ NOHATHSAMM:  JBWXKEHME B  IPOCTPAHCTBE,
napajuleJbHBI MEpPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, NOJOOHBIE (UIYpBl; YMEHHUE
pacrio3HaBaTh paBHBIE W TMONOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh I€OMETPUUECKUE OTHOLIECHUS MpPHU
pelIeHnH 3ajiay; HaxXOJUTh T'€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOI,
I0IaAb, 00BEM) MIPU PELICHUH 3aJ1ay U3 APYTUX y4eOHBIX IPEAMETOB U U3
peasbHOM JKM3HM; YMEHUE BBIYMCISATH N€OMETPUYECKHE BEIMUMHBI (JIHHA,
yroj, mjouiajas, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJb3Ys H3y4YE€HHbIE
GopMyIBI ¥ METOIBI, B TOM YHCIE: IUIOMIAIbh MMOBEPXHOCTH MUPAMUJIBI,
OpU3MBbl, KOHyCa, LWIUHApa, Iulomans cdepsl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapaJIeNienuIea, MUPAMUAIBl, TPU3MBI, [WIHHIPA,
KOHYcCa, 111apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBarh MOHATUSAMU: NPSAMOYTOJbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAWMHATBHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa HA YHCIO, pa3JIoKEHHWE BeKTopa Mo 0asucy,
CKaJISIPHOE TMPOM3BEJCHUE, BEKTOPHOE MPOM3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAUHATHBIN METOH JJIst
peIlIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX MPEIMETOB
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YMeHnE BBI6I/IpaTI) HO}IXO}IHHII/Iﬁ MCTOJ AJId pCHICHUSA 3aaa4u,; TIOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHUHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Kox
1 Hucna v BBIYUCICHUS
1.1  HarypaubHble u nensle yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' cTereHu
15 CuHyc, KOCHHYC U TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JleciTuuHbIC 1 HATYpaJbHBIE JIOTAPU(MBI
JelicTBuTenpHble ynciaa. ApupMeTHyeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHbIC BBIYUCIEHUS, NPaBUa OKPYIJICHUSA, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUNCIICHUN
1.8  IIpeoOpa3oBanue BEIpAKESHUIN
1.9  KomuiekcHble yncia
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1  llensle un 1poOHO-pallMOHAIbHBIE YPAaBHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPABHEHUS
2.5  llensie 1 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6 = HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JorapupMUIecKre HepaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YpaBHEHHUI M HEPABEHCTB
2.10  YpaBHeHus, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Marpura cucTeMbl JUHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 OyHkus, cnocodbl 3amaHus ¢(yskuuu. [paduk ¢ynxnun. BsanmHO o00paTHBIE
' ¢yukuuu. YétHele 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKIMM
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHud ¢yHkuumu. Hymm ¢yHKoum.
3.2  TlpoMexyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.

MaxkcumyMbl 1 MUHUMYMBI GyHKIIUU. Hanbomnbiiee 1 HauMeHblee 3HaueHUE (PYHKITUH




Ha MPOMCIKYTKC

Crenennas pyHKIMS C HaTypaJIbHBIM U LIeJbIM rokaszareneM. EE€ cBoiicTBau rpaduk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkIuid. CBoMCcTBAa (YYHKIHHI, HEMTPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmya cI0KHBIX TPOILEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1  IlpousBomHas pynkiuu. [Ipon3BoaHbIe 2JIeMEHTApHBIX PYHKITUH
[IpumeneHne mNPOU3BOAHON K HUCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHue HamOONbIIEr0 M HAUMEHbBIIEro 3HadeHWs] (YHKIUU Ha
OTpe3Ke
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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
W3MEHYMBOTO MHpA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(OPMUPOBATHCS MPEJCTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHayn3a OONbIIMX JaHHBIX. lleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXXJIeHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKY0 (hOpMalIU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajga JJaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Conpepxxanne nuHUU «CiydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAUCHUSMU CIIy4YarHbIX BEJIMUYMH. BaKHYI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
W3YUYCHUU CITyYalHbIX SIBIICHUN C MOMOILBIO HENpepbIBHBIX (QyHKIMMI. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yriIyOJeHHOM ypoBHe oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 uac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COJAEPKAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HBIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnydaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4alHble COOBITHS. DJIEMEHTApHBIE
coObITHsl (McX0/bl). BepodaTHoCTh ciydailHOro coObITHs. bim3ocTh 4acTtoThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHue, O0bEMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia cI0KEeHUS BEPOSATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydailHOTrO
skcniepumenTa. Gopmyiia noHou BeposTHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCHIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbITaHuNd bepHymu. CrydaifHelii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BennuuHa. Pacnpenenenne  BeposaTrHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4yalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4YuH. He3aBucumble
CIIy4aillHble BEJIMYMHBL.MATEeMaTH4YECKOE OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHMIAHUS
(cTpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydalHON
BEJIMYMHBI. MaremMaTudyeckoe OXXHUJIAHUE CYMMbl  CJIyYaulHbIX  BEJIMYMH.
Maremarnueckoe 0XKUJIaHHUE F€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YallHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIyyaiHON BENIMYMHBL. MaTeMaTHYeCKOe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeeneHus.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JACSITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs TIOHATHUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIny,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3ysbTaTa pelieHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4allHOTO
DKCIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIy4ailHOTO  OTBITA, HAXOJUTh BEPOSTHOCTA COOBITMM B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaxOJUTh U (POPMYJIUPOBATH COOBITHS: MEpPeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE AAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Dlinepa, KOOPIWHATHYIO TIPSIMYIO JJisl PEIIeHUs 3ajiay, MOJIb30BaThes (HopMyioit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHIA;



ONEPUPOBATH  TOHATUAMMU: YCIIOBHAsi  BEPOSATHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIy4allHOTO JKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITH C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTrO OTbITa, HKCIOJb30BaTh (POPMYIY IOJTHOW BEPOATHOCTH, (HOpPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPraHU3alMH CIIy4YaliHOTO SKCIIEPUMEHTA;

MPUMEHSATh W3yYCHHBbIE KOMOWHATOPHBIC (OPMYIBI ISl TEPEUNCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIOy4YyalWHBIA  ONBIT
(ucnipITaHuE), ycmex M HeyJauda, HEe3aBUCUMBIC HUCIBITAHUSA, CEpUsl UCIBITAaHUMH,
HaXOJHUTh BEPOSTHOCTU COOBITHMH: B CEPUM HUCIBITAHUM 1O MEPBOro ycrnexa, B
CepUM UCTBITaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMUAIIBLHOE PACIIPECIICHHE;

ONIEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEICICHUE [BYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIIPEICICHHS JIBYX CIyYailHBIX
BEJIMYMH JUIS BBIJCICHUS PACIPEACIICHUS KaXIOW BEJIMYUHBI, OMNPEACICHUS
HE3aBUCHUMOCTH CITy4YalHbBIX BEJINYMH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMAaTHYECKOTO OXKHMJIAHUS CITy4alHOMU
BEITMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
pU pEelIeHUH 3a7a4, BBIUUCIATh MaTEMaTUYECKOe OXKUJaHue OMHOMHUAIBLHOTO H
r€OMETPUYECKOTO PACIIPECIEHUN;

CBOOOJIHO OIEpPUPOBATH MOHSATUAMH: JUCIEPCUSI, CTAHIAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pactipeiesieHusi) TIPU PEIICHUWM 3a/lad, BBIUUCIATH JUCHEPCHIO M CTaHJAApTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeeIeHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
C) 3
JICMCHTBI TCOpHH rpados https://lesson.edu.ru/02.4/10
City4aifHble OIIBITHI, CIIy4ailHbIE COOBITUS U 3 bubnnoreka [JOK
BEPOSITHOCTH COOBITUM https://lesson.edu.ru/02.4/10
Onepanuu HaJ MHOXKECTBaMU U
coObITusiMu. CrioskeHre U YMHOKEHUE 5 bubnnoreka [JOK
BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTbD. https://lesson.edu.ru/02.4/10
HesaBucumplie coObITHs
bu6mmoreka [JOK
6) 0 4 1
HEMEHTRL KOMDHHATOPIIH https://lesson.edu.ru/02.4/10
Cepun nocrienoBaTeIbHBIX UCTIBITAHUI.
Ucnbrranus bepuymu. CiydaifHbIi BBIOO 5 bubmorexa LHOK
ePHYIE =AY P https://lesson.edu.ru/02.4/10
U3 KOHEYHOH COBOKYITHOCTH
CiyualiHble BETMYMHBI U pacpeIeICHUS 14 1 bubmorexa LHOK
Y pacripeA https://lesson.edu.ru/02.4/10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmyecTBO 4acoB [lnanupyeMblii  JJIeKTPOHHbIE
nepuojn / undposbie
Nen/m Tema ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne dakTHuecKasn 0BpazoBaTEIBHBIE
padoThI padoTbI narTa pecype
I'pad, cBsa3HbI rpad
’ ’ bubnunoreka LIOK
1 Egiﬁﬁiiﬁggzamm ¢ 1 I uersepts https://m.edsoo.ru/25c¢6d12b
bubmuoreka [IOK
https://m.edsoo.ru/dd00738d
OI': E. A. bynumoBud,
Crenensb (BaJIGHTHOCTBD) B. A. bynkrics
2 gepumnbL, [TyTs B rpade. Llenn 1 Maremartuka. BeposTHOCT
’ ’ u cratucTtuka : 10-i knacc :
1 IHUKIIBI 0a30BbIH U yTIy0 IEHHBIN
YPOBHH : yueOHOe TTocodue.
— M.: [Ipocsemienne, 2023.
yup. 25 ctp. 34
3 I'padbr Ha miockocTH. [epeso 1 bubmuoteka [IOK
CIIy4alHOT' O DKCIIEPUMEHTA https://m.edso0.ru/98645f6¢
bu6nmorexa LIOK
https://m.eds00.ru/7c9033a8
OI': E. A. Bynumosuu,
Cny4aiiHble SKCTIEpUMEHTHI B. A. Bynbiues
4 (OmBITHI) U CiTy4aiiHbIE COOBITHUS. 1 Maremaruka. BeposiTHOCTB
DneMeHTapHbIe COOBITHS u craTucTuka : 10-# kiacc :
(ucxo1p) 0a30BbIN 1 yIITy0 JIEHHBIN
YPOBHU : y4eOHOe rmocobue.
— M.: [Ipocsemenne, 2023.
ynp. 29 ctp. 34
5 BeposiTHOCTB cityyaliHOTO 1 bu6muoreka [JOK

coObITUs. BepositHocTH

https://m.edso0.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

COOBITHH B OIIBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHUSIMHU.
CraproBasi IMarHOCTHKA

BepositHOCTh citydaitHOTrO
coObITHs. BepostHOCTH

bub6nmoreka [IOK
https://m.edsoo.ru/64d75244
OI': E. A. bynumoBuu,

B. A. Bynbrues
Maremaruka. BeposiTHOCTB

6 COOBITHIA B OTIBITAX C N
u cratucTtuka : 10-i knacc :
PaBHOBOSMOHBIMH 0a30BbIH U yTIy0 IEHHBIN
AJIIEMEHTAPHBIMU COOBITUAMU YPOBHIL : Y4eGHOE TOCOGTE.
— M.: [Ipocsemienue, 2023.
ynp. 103 ctp. 75
[Tepeceuenue, oObeTMHEHNE
MHO>KECTB U COOBITUH,
7 IIPOTUBOIMOJIOKHbIE COOBITHS bubmorexa LIOK
: https://m.edsoo.ru/5e8fa94a
dopMmyna CIoKEeHUs
BEPOATHOCTEMN
bu6nmorexa LIOK
https://m.edsoo.ru/221c622b
OI': E. A. bynumoBud,
YcioBHas BEpOSATHOCTb. B. A. bynbiues
8 YMHOKEHUE BEPOATHOCTEM. Maremartuka. BeposTHOCTB
®opmyia ycinoBHOR 1 craTucTuka : 10-i kace :
BEPOSATHOCTH 0a30BbIH U yTIy0 TEHHBIN
YPOBHH : yueOHOe TTocodue.
— M.: [Ipocsemienne, 2023.
yrp. 136 ctp. 92
VYcnoBHas BEPOSITHOCT.
9 YMHOXEHUE BEPOSITHOCTEH. 5 bu6muoreka [JOK
. YETBEPTh .
dopmyiia yCI0OBHOM https://m.edsoo.ru/cc10cle2
BEPOATHOCTH
10 dopmysa MOJTHON BEPOATHOCTH bubmaorexa LIOK

https://m.edsoo.ru/3057365d



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d

11

12

®opmyna baneca.
He3zaBucumble coObITUs

KomOuHaTopHOE IpaBHIIo
yMHOKeHUs1. [lepecTaHOBKY H
(dhakTopuan

OI': E. A. bynumoBuy,

B. A. Bynbiues
Marematuka. BeposiTHOCTb
u cratuctuka : 10-i kmace :
0a30BbIN M yIITyO JTEHHBIN
YPOBHH : yueOHOe TTocobdue.
— M.: IIpocBemenne, 2023.
ynp. 146 ctp. 99

bub6nmoreka [IOK
https://m.edsoo.ru/9a408d25

bubmuoreka [IOK
https://m.edsoo.ru/ble76d3a
OI': E. A. bynumoBud,

B. A. Bynbrues
Maremaruka. BeposiTHOCTb
u cratucTtuka : 10-i knacc :
0a30BbIH U yTIy0 IEHHBIN
YPOBHH : yueOHOe TTocodue.
— M.: [Ipocsemienue, 2023.
yrp. 83 ctp. 67

13

14

15

Yucno coueraHui.
Tpeyronbnuk Ilackains

®opmyna bunoma HproToHa

KonrtponbHast pabora Nel:
"I'padb1, BeposiTHOCTH,
MHOKeCTBa, KOMOMHAaTOpUKA"

bubnmorexa LIOK
https://m.edsoo.ru/47fb6b11

bubnmorexa LIOK
https://m.eds00.ru/15941bec
OI': E. A. Bynumosuu,

B. A. Bynbiues
Maremartuka. BeposiTHOCTb
u crtatucTtuka : 10-i kiacc :
0a30BbIN 1 yIITy0 JIEHHBIN
YPOBHH : yueOHOE mocodue.
— M.: IIpoceeuenue, 2023.
ymp. 90 ctp. 68

bu6nunorexa LIOK
https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

bunapHblii ciydailHbIi ONBIT
(ucnbITaHue), ycrex U Heynaqa.

bubnunoreka LIOK
https://m.edsoo.ru/e3dd5ac9
OI': E. A. byanmoBu,

B. A. Bynbiues
Maremaruka. BeposiTHOCTB

16 HezaBucumeble ucnbITanus. ¥
u craructuka : 10-i kacce :
Cepus HE3aBHCHMBIX 0a30BbIif U yriTy0 IEHHBII
WCIIBITAaHUH J0 MEPBOTO ycrexa YPOBHH : yueBHOE TOCOGHeE.
— M.: TIpocsemienue, 2023.
ymp. 169 ctp. 107
Cepust He3aBUCHUMBIX
HCTBITAHUM O TIEPBOTO yCIIEXa. bubnmnorexa [JOK
o IIpoMe:xxyTOYHBII 3 uetsepre https://m.edsoo.ru/29dc6ch9
10JIYT'010BOM KOHTPOJ/Ib
bubnunoreka LIOK
https://m.edso00.ru/2270cf70
OI': E. A. bynumoBud,
B. A. Bynbrues
18 Cepus He3aBUCHMBIX Maremaruka. BeposiTHOCTD
ucnelTanui bepuymm 1 craTucTuka : 10-i kace :
0a30BbIi 1 yTITyO JTEHHBIN
YPOBHH : yueOHOe TTocodue.
— M.: [Ipocsemienne, 2023.
ymp. 204 ctp. 129
19 Crry4aifHbliii BBIOOp U3 bubnmnorexa [JOK
KOHEYHOM COBOKYITHOCTH https://m.edsoo.ru/d58ce6d1
bu6nmorexa LIOK
https://m.eds00.ru/7904dfb0
®I': E. A. bynnMmosud,
[TpakTHyeckas paboTa c B. A. Bymeries
20 WCII0JIb30BAHUEM DJIEKTPOHHBIX Martemaruka. Beposrsocts
|y

TalJIHI]

u cratuctka : 10-i xmacc :
0a30BbIN 1 yIITy0 JIEHHBIN
YPOBHH : yueOHOE mocodue.
— M.: [Ipocsemenne, 2023.
yrp. 225 ctp. 137



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0

CrnydaiiHasi BeIMUYMHA.

21 Pacnipenenenue BeposTHOCTEH Bubmorexa IIOK
: https://m.edsoo.ru/fa47998f
Junarpamma pacnpenesieHust
bubnunoreka LIOK
https://m.edsoo.ru/2e1f2368
®OI': E. A. byanmoBu,
Onepanuu HaJ CIIy4ailHBIMU B. A. Byibiues
) BesimurHaMu. [Ipumepsl Maremartuka. BeposTHOCTh
pacnpenenenuil. bunapnas u cratuctuka : 10-i1 kmace :
CilyyaiiHasi BeTUYMHa 0a30BbId U yIay0 JIEHHBIN
YPOBHH : yueOHOE TTocodue.
— M.: TIpocsemienue, 2023.
ymp. 233 ctp. 138
I'eomeTpuueckoe
23 pacnpe;}i)eneHHe bunomuanpHOE bubmnorexa [IOK
: https://m.edso0.ru/e9572a68
pacrpeiesieHIe
bubnunoreka LIOK
https://m.edsoo.ru/f4al5al4
OI': E. A. Bynumosuu,
MaremaTnyecKkoe OKHIaHuE B. A. bynbrues
24 CIIy4ailiHOU BEJINYUHBI. Marematuka. BeposiTHoCTh
CoBMecTHOE pacmpeiesieHne U cratucTtuka : 10-i knacce :
JBYX CIyYalHBIX BEJTUYUH 0a30BbIi U yIiy0 JIEHHBIN
YPOBHH : yueOHOE mocodue.
— M.: IIpocBeuenue, 2023.
ynp. 241 ctp. 146
HeszaBucumsle cinyvaiinbie
BenmurHBI. CBOMCTBA
o5 MaTEMaTUUYECKOTO OKUIaHUS. but6mmorekxa [IOK
MateMatudeckoe OXKUgaHue https://m.edsoo0.ru/639be9aa
OMHApHOI ciydaiHOM
BEITUYHHBI
MareMaTH4ecKoe 0KUIaHUE bu6nunorexa LIOK
26 rE€OMETPUUYECKOTO U 4 yeTBepTH https://m.edsoo.ru/6dc7ff39

OWHOMHUAIILHOTO

OI': E. A. byanmoBud,



https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

pacrpeeneHuin

B. A. Bynbiues
Maremaruka. BeposiTHOCTB
u ctaructuka : 10-ii kacce :
0a30BbIH U yTIy0 TEHHBIN
YPOBHH : yueOHOE Tocooue.
— M.: IIpocBemenmne, 2023.
yap. 320 cTp. 184

97 Jlucnepcus U CTaHAAPTHOE bubmmoreka [JOK
OTKJIOHECHHE https://m.edsoo.ru/51b7ed5f
bubnunoreka LIOK
https://m.edsoo.ru/c2757cc3
OI': E. A. bynumoBud,
Jucniepcust OuHapHOU B. A. bynerics
oo Maremartuka. BeposTHOCTh
28 CIIy4aliHOM BEJIMYUHBI. N
Croii u cratuctuka : 10-i kmacc :
BOMCTBA MCHICpCHH 0a30BbIN 1 yTITyO JTEHHBIN
YPOBHH : yueOHOe TTocodue.
— M.: IIpocBewenue, 2023.
yrp. 345 ctp. 200
MaremaTudeckoe 0KUIaHue
29 IIPOU3BEICHUS U TUCIIEPCUS bubmmnoreka HOK
CYMMBI HE3aBUCUMBIX https://m.edso0.ru/91e08061
CIIy4alHbIX BEJINYUH
bubnmorexa LIOK
https://m.edsoo.ru/5afffO5f
OI': E. A. bynumoBud,
[TpakTuueckas padoTa ¢ B. A. bymerics
30 Maremartuka. BeposiTHOCTb
HCIIOJIb30BAHUEM DIIEKTPOHHBIX 1n s i
So1mt u ctaructuka : 10-i kacc :
TabJmn 0a30BbIN 1 yIITy0 JIEHHBIN
YPOBHH : yueOHOe Tocodue.
— M.: [Ipocsemenne, 2023.
ymp. 353 ctp. 211
31 Jucnepcusi OMHOMUAIBHOTO bu6muoreka [JOK

pacipCaciICHus. HpaKTI/I‘ICCKaSI

https://m.edsoo.ru/0f4d3cd?



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7

paboTa ¢ UCIoIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUI]

O0001IeHYE ¥ CUCTEMATU3 AU

bu6nuoreka [IOK
https://m.edsoo.ru/e01a3dc4
OI': E. A. bynumoBuy,

B. A. Bynbrues
Maremaruka. BeposiTHOCTB

32 . 1 .

3HAHUH u cratucTtuka : 10-i xnacce :
0a30BbIH U yTIy0 TEHHBIN
YPOBHH : yueOHOEe TTocobue.
— M.: [Ipocsemienue, 2023.
yap. 361 cTp. 212

KonTponbhast padorta Ne2:

"UcnsiTanus beprysu.

33 Cry4aifHble BETMYUHBI U 1 bubmmorexa [JOK
pacnpenenenus'. https://m.edsoo.ru/a985ae79
IIpome:KyTOUHBIH I010BOM
KOHTPOJIb

34 O06o001meHre U CHCTEMaTH3aIIHs 1 bubnuoreka [{OK
3HaHUI https://m.edsoo.ru/1ddca5e0

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpeHero o01mero 00pasoBanus
pe3yJbTara
6 Teopust BeposATHOCTEH U CTaTHCTUKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHee  apudmeTHyeckoe,  MeAMaHa,
HauOoJIblIee, HAMMEHbILIEE 3HAYCHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIyHYalHBIN SKCIIEPUMEHT (OIBIT) U CllydyalHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOA) CIy4alHOro
6.3 OMbITA; HAXOAWUTh BEPOSTHOCTHM B ONBITaX C PABHOBO3MOXHBIMU
CJly4aiiHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHUI B
U3yUYEHHBIX CITy4allHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
' H0JIb30BAThCS AMarpaMMaMiy Diiepa 1 GOpMyIIoil cloKeHHs BEpOSATHOCTEH
IpU PELIeHUH 33134
OnepupoBaTh NOHATHAMH: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
6.5 HaXOAUTh BEPOSITHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXKEHUS, C IIOMOIIbIO
JiepeBa CiIy4aiHOro omnbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMU: HCIBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIEX U HeyAaya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHUH
' HE3aBUCHMBIX HCIBITAHUH 1O IEpPBOr0 YyCIEXa, HaXOAWTh BEPOSTHOCTH
coOBITHI B cepuH UcTibITaHui bepHym
6.8 OnepupoBaTb  NOHATUAMM:  ClIydaliHas  BEJIWYMHA, paclpeiesieHue

BepOHTHOCTCﬁ, AuarpamMma pactpeaciICHUA



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsiemMblii 31eMeHT COAePKAHUSA
Kox
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBieHne TaHHBIX C MOMOIIBIO Tabnuil U auarpamM. Cpeanee apupMeTuieckoe,
6.1  menumana, HanOoJbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUS U CTAaHAApPTHOE
OTKJIOHEHHUE YMCIIOBbIX HAOOPOB
Crnyualinbple 5KCIIEpUMEHTHI (OTBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciywaiiHOro coObITHs. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObITuii. Ciy4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepositHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepauud Haa COOBITHSIMH: TepecedeHue, OOBEAUHEHHE, MPOTUBOIIOIOKHbBIE
' coObItus. uarpammsl Diinepa. opmya caoKeHus: BEpOSsTHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHUE  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmya mojHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS
6.5 KombOunaropnoe mnpaBuno yMmHoOxeHusa. IlepecranoBku u Qaktopuan. Yucio
' couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona
bunapHblii ciydaiiHbIi ONBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumblie
6.6 @ ucneiTanusa. Cepus HE3aBUCHMBIX HCHObITaHUI 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUHN bepHynu
6.7 Cnyuvaitnass BenmuuuHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.

HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMETPUUCCKOCHU OMHOMHAIIBHOE



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHHEe (GOpPMYJIMpPOBATH W OINEPUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCIHICHHUH 3a41a4, OUCHHUBATDb
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
YHCIIe U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 33a1aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIOJIb30BaTh rpadbl mpu

pelIeHUH 337124

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypalbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcCIa, CHUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 001N
JIenuTenh W HauMEHblee oOlmiee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHUpPOBaTH  MOHSATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPECCHsi, TeOoMeTpUYecKast

nporpeccus, OCCKOHEUHO yGLIBaIOIJ_IaH TCOMETPUUCCKAasA MPOIrpeCCus,




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMATHYCCKUX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue onepupoBarh HOHATHAMM: (DyHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
(byHKIMHU, TiepBas M BTOpas MPOM3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCIATh  NPOMU3BOJAHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HAaXOJIUTh NPOU3BOAHBIE D3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UId HCCIEIOBaHUA (DYHKIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIi HAaXOXKACHHUS HAWIy4YIlIero
pellleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HHTCrpajia, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI'O MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (YHKIHMH; yMEHUE CTPOUTh TpapuKd H3YyYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXIY BEIWYHHAMU;
UCIIONIB30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUMH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33Ja4l U3 00JacTH yNpaBiIE€HUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB;, YMEHHE MOJIEINPOBATh
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeIuaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOpMalLMIo, MPEACTABICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTPaKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U ABJICHUM; NPEACTaBIATh
uHpoOpMaIMI0O C TOMOIIBID TabJMIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUyeCcKu HCCIeA0BATh COBMECTHbIE
HaOJII0ICHNUS C TOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM l“pa(l)I/I‘-IeCKI/IX METOHOB;, IMPUMCHATH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPUPOAHBIX U OOINECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, IDIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
NEPIEHAUKYISIPHOCTD IPSAMBIX M IUIOCKOCTEM, yTOJ MEXKIy HPSIMBIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTypbl, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPA, O0bEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYCa; YMCHHC CTPOUTbL CCUYCHHC
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMs, TMOA00HBIE (UTYPBI, yMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3Y4YCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapaJUIeNICIIUIeia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/ia4 JpYyTux y‘~I€6HI)IX npeamMcEToB

13

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3ala4r; IOHUMAaHHC
SHAYUMOCTH MATCMAaTHUKH B HU3YYCHHUU TPHUPOAHBIX H O6HIGCTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BIYKCICHUS

11 Hatypanbhslie u nensie yrncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJibHOU cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIC JOrapu(MbI

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [{enbie 1 IPOOHO-pAlIMOHANBHBIE YPAaBHEHHS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuIecKe HEpaBEHCTBA

2.8 TpuronomeTprudeckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHI 1 HEPABEHCTB

2.10 VYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKh

3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkumu. B3aunmuo oOpaTHBIE




¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINM

Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DyHKITUH.

32 MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIIUN HA IPOMEKYTKE
33 Crenennass (yHKIusi C HAaTypajJbHBIM U LeENbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
36 Toukum paspeiBa. Acumntotel rpadukoB (yHkmuii. CBolicTBa  (QyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHosxecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucaresbHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 T'eomerpust
7.1 durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEPXHOCTH BpALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Amumos IIL.A., Konsrura F0.M., TkaueBa M. B. u 1p. Marematuka: anredpa u
HayaJla MaTeMaTHYeCKOro aHalin3a, reoMeTpus. AnreOpa U Hadasna
MaTeMaTUYeCKOro aHaian3a (0a30Bblil v yriyOsieHHbIN ypoBeHb). 10-11 kiacchl. -

M., ITpoceemienue, 2025

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anre0Opa 1 Hauana MaTeMaTU4yecKoro aHaian3a. COOpHUK IPUMEPHBIX padounx
nporpamm. 10—11 kiaccel: yue6. mocobue ajst 001eodpa3oBaTebHbIX
opraHu3anuii: 6a30BbIi U yrioyOiaeHHbINH ypoBHH / cocT. T. A. BypmucTtpoBa. —
M.: [Ipocsemenue, 2025.

Amumos 1. A., Konsirun FO.M., TkaueBa M. B. u ap. Marematuka: anredpa u
HayaJla MaTeMaTUYeCKOro aHajin3a, reomerpus. AnreOpa u Hadasa
MaTeMaTH4YeCKOro aHanu3a (0a30BbIid U yriryOaeHHbIN ypoBeHb). 10-11 kiacchl. -

M., ITpoceemienue, 2025
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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «BeposSTHOCTP H CTaTHUCTHKa»
0azoBoro ypoBHs s oOydwarommxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEABSIBISIEMBIX K MaTeMaTHYECKOMY OOpPa30BaHUIO, W TPATUIHMN POCCHICKOTO
oOpazoBanus. Peamu3zanms mporpamMmbl 0OECHEUMBACT OBJAJICHHE KIIOYCBBIMH
KOMITETCHIIUSIMHA, COCTABJISIFOIIUMH OCHOBY JIJISI CAaMOPA3BUTHUSI M HEMPEPBIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O00YJAFOIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1mKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHMS Yy OO0ydYarOIIUXCS
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUs CIIyYalWHBIX COOBITHM, BETUYUH U
npoiieccoB. [lpu m3yueHunm Kypca oOoOramarTcsi MPECTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHWE 3HAHUMW, MOJTYYEHHBIX MPHU
M3Yy4YEHUH Kypca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUMN O CIIyYalHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJYy HHUMHM Ha BAXKHBIX IPUMEpaAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM € yKa3aHHBIMH LIENSIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJIbI HAa 0a30BOM YpPOBHE BBIJIEICHBI
CJIEIyIONME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «Ciy4ailHpie COOBITHS W
BEPOSATHOCTWY, «CiydailHbie BEJIMYUHBI ¥ 3aKOH OOJIBIITUX YHUCEID.

BaxHyro d4YacTh Kypca 3aHMMAaeT M3YUYEHUE TE€OMETPUYECKOrO0 U
OMHOMMAJILHOTO pacIpe/iesieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICIICHUSIMHU.

Conepxanune mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIYXKUT
OCHOBOM yisi (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeeieHud BEPOSITHOCTEH
MEXly 3HAUCHHUSIMU CIy4YallHBIX BEJMYMH, a TAKXKE dTa JUHUA HEoOXoJuMa Kak
0aza I W3ydeHHWs 3aKoHAa OONbIIUX YuceNl — (yHIAMEHTAIBHOTO 3aKOHa,
JIEUCTBYIOIIETO B TPUPOJIE U OOIIECTBE W MMEIOMIET0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBFHBIM UCIIOJIB30BAHUEM MAaTEMATHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBHIBHBIX (QYyHKIMA. OCHOBHOEC BHUMAaHUE YICISICTCS
NOKa3aTeIbHOMY ¥ HOPMAJIBHOMY PAaclpeleiCHUs M, MPH 3TOM MPEIIoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuaia 0e3 [0Ka3aTeNbCTB IMPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

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



COJEPKAHUE YYEBHOI'O KYPCA

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIIyYaWHBIX  BEJIMYMH: MATEMATHYECKOE
OXXUJAHUE, JHUCHEPCUS W CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpUMeHEeHUs
MaTeMaTUYECKOTO OXKUJAHUS, B TOM YHUCIE B 3aJadaX M3 MOBCEIHEBHOWN JKU3HHU.
Matematuyeckoe oxugaHue OMHAPHOW Ciy4yallHOUM BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTH4ecKoe OXHIAHUE U
JUCTIIEPCHS TEOMETPUUECKOTO M OMHOMHUATILHOTO PACTIPECICHHM.

3akoH OOJBIIMX 4YUCE MU €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Bb100pOoYHBIN METO/I MCCIEA0BAHMIA.

[IpuMepbl HENPEPBIBHBIX CIIy4aWHbIX BenW4MH. [loHATHME O TIOTHOCTH
pacrnpeneneHus. 3a1aun, IPUBOASAIIME K HOPMaJbHOMY pactpeneneHuto. [lonarue
0 HOPMAaJIbHOM PACIPEACICHNUH.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, IaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIBISATH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/lauM, BBIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ynbTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUHU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yalHOM  BEJIMYMHBI 110
pacInpeeICHUI0 WK C IOMOILBIO JUATPAMM.

OrnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXKHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

WmeTh npeAcTaBieHUE O 3aKOHE OOJIBIIUX YHUCEIL.

HNmeTp npencraBiieHue 0 HOPMaJIbHOM PacIpeeICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MareMatrnueckoe 0KHIaHuEe CITy4YalHOU 4 bubnmnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fhc5dcl
5 Jucniepcrs 1 CTaHIapTHOE OTKJIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fhc5dcl
bu6mmorexa [IOK
3 3aon donbutmx Hcest 3 1 https://m.edsoo.ru/5fhc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
H 2 1
> OPMAIIBHOE pACTIPEACIICHIT https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, 0600IIEHNE U bu6mmoreka [JOK
6 . 19 2
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KounyecTBO 4acoB IlnanupyeMblidi = JJIeKTPOHHbIE
Ne nepuox / nudgpoBLIe
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue (I):KTI/I‘ICCKaﬂ Oﬁl?al;OBaTeJIbele
padoThI padoThI 1aTa pecypenI
[ToBTOpEeHME, 0000IICHUE,
cHUCTeMaTU3alus 3HaHH.
City4aifHbI€ ONIBITHI U bubnnoreka [JOK
. 1 1 yeTBepThH
BEPOSITHOCTH CITy4YalHBIX https://m.edso00.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI
[ToBTOpenue, 06001ICHNE, bubnuorexa [JOK
cUcTeMaTH3aIHs 3HAHUA. https://m.edsoo.ru/a573a292
CiryualiHble ONBITHI U @I': AnreOpa 1 Havama
BEPOSTHOCTH CIyYailHBIX 1 1 MaTEMaTHHCCKOro
coObIThii. Cepun HE3aBUCUMBIX anamasa, 10-11 knaccry/
Amumos 1L A., Konsruu

ucnplTannii. BBoaHbIii 10.M., Tkauesa M.B. u
KOHTpPOJIb ap., Nel117, ctp.338
[ToBTOpenue, o6odIIEHKE,
CHUCTeMaTU3alus 3HaHH.
Ciy4aifHbI€ OTIBITHI U 1 bubnuotexa [JOK
BEPOSITHOCTH CIIy4YalHBIX https://m.edso00.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenwue, 0600MIEHNE, Bbu6mmoreka [IOK
cUCTEeMaTu3alus 3HaHUM. 1 https://m.edso00.ru/32bc29bf

CryyaiiHble ONBITHI U

@I': Anrebpa u Hauana



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

BEPOSITHOCTH CIIy4YalHBIX
coObITuii. Cepun HE3aBUCUMBIX
UCIIBITAaHUI

[Tpumepbl IpUMEHEHUS
MaTeMaTHYECKOTO OXKUIAHUS
(cTpaxoBaHme, JIOTEPEs])

Maremarnueckoe OXXUIaHUE
CYMMBI CITy4YailHbIX BEIUYUH

MaremaTH4ecKoe OKUIaHUE
F€OMETPUUYECKOTO U
OMHOMHUAJIBHOTO
pacnpeneneHui

MaremaTuueckoe OKHaaHue
TEOMETPHUYECKOTO U
OMHOMHUAJILHOTO
pacpeneneHun

MaTeMaTH4YeCKOTO
aHanm3a, 10-11 xmaccel/
Amuwmos 111 A., Konsruu
IO.M., TkaueBa M.B. u
np., Nel1133, ctp.346

bubmuoreka [JOK
https://m.edsoo.ru/ea27084d

bu6mmorexa [IOK
https://m.edsoo.ru/Oadefe9e
@I': Anrebpa u Hauana
MaTeMaTH4YeCKOT0
aHainmsa, 10-11 ximaccer/
Annmos II1.A., Komsarua
IO.M., TkaueBa M.B. u
ap., Ne1200 ctp.374

bu6mmoreka [JOK
https://m.edsoo.ru/20de2fc2

bubmuorexa [JOK
https://m.edsoo.ru/17b0e769

@TI': Anrebpa u Hauaa
MaTeMaTH4eCKOTO
ananusa, 10-11 kmaccel/
Amuwmos 111 A., Konsruu
IO.M., Tkauera M.B. n
np., Ne1200 ctp.374



https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769

Jucnepcus u ctaHiapTHOE

bubmuorexa [JOK

HUCCIIENOBaHUN

9 2 4eTBepTh
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76
bubmuoreka [JOK
https://m.edsoo.ru/bf78aad6
®I': MaremaTnka:
10 Jucniepcust U cTaHAapTHOE BEPOSTHOCTD U
OTKJIOHCHUE cratucTHKa, 11 kmacc/
E.A. Bynumosuu, B.A.
bynbrues/ M, Ned5, ctp.
88.
Jucnepcun reoMeTpu4eCcKoro u
11 OMHOMHUAJILHOT'O bubmorexa HOK
https://m.edsoo.ru/4b5a495e
pacripeaesieHust
[IpakTrueckas pabora ¢
12 MCIIOJIb30BAHUEM 3JICKTPOHHBIX bubmorexa [JOK
https://m.edsoo.ru/a53cd884
Ta0JIHI]
bu6mmoreka [JOK
https://m.edsoo.ru/94ddc34a
3aKoH OOJBIIHMX YHCEI. ®I': Maremarnka
13 Br16opounslii MeTo T BCPOATHOCTD U
HCCIIeNOBAHH cratucTtuka, 11 xmacc/
E.A. Bynumosuy, B.A.
Bynwrues/ M, Nel3, ctp.
12.
bu6mmoreka [JOK
https://m.edsoo.ru/cf23b369
3aKoH OOJBIINX YHCEN. ®I': MaremaTnka
14 BBI60OPOYHBIH METOJL BCPOATHOCTE U

cTaTucTHKa, 11 kimacc/
E.A. bynumosny, B.A.
Bynerues/ M, Nel4, ctp.
12.



https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369

[IpakTuueckas pabora c

15 HCITOJIb30BaHHUEM AJICKTPOHHBIX bubmorexa [IOK
https://m.edsoo.ru/6c1d11a6
Ta0JIUIL
Wroroas KOHTpoOJIbHASA paboTa.
16 IIpoMesKyTOUHBII bubmmorexa LIOK
. https://m.edsoo.ru/7e379f8f
MOJIYT0/I0BOM KOHTPO.JIb
bu6mmoreka [IOK
https://m.edsoo.ru/9f5b423d
[IpuMepr! HEPEPBIBHBIX @I': Teopus BEpOATHOCTH
CIIy4alHbIX BeJINUMH. OyHKIUA u cratuctrka, 10-11
17 IUIOTHOCTH PaCIIpeIe/ICHUSL. 3 yeTBepTH knace/ 10. H. Tropuw, A.
PaBHOMEpHOE pacnipenencHue u A. MaKapE) B, 1. P.
N Bricouxuii, 1. B.
Cro cBoncTBa Smenko - M3gaTenscTBo
MIIHMO., 2014, Ne424,
cTp. 165
[TpumMepsl HETTPEPBHIBHBIX
CIIyYalHBIX BEUYUH. OyHKIUS
18 MJIOTHOCTH pactpe/ieieHusI. bubmorexa HOK
https://m.edsoo.ru/b1c2712e
PaBHOoMepHOE pacnipenenenue u
€ro CBOMCTBa
bu6mmoreka [IOK
https://m.edso0.ru/97¢19f59
3amauu, TPUBOISIINE K @OI': Teopus BEpOATHOCTH
HOPMaJIbHOMY PacCIpe/EICHUIO. u cratuctrka, 10-11
19 OyHKIUS TIOTHOCTH U wiace/ FO. H. Tropuw, A.

CBOMCTBAa HOPMAJIBHOTO
pacpeneneHus

A. Maxkapos, U. P.
Briconkuii, 1. B.
SImenko - 3gatensCcTBO
MIHMO., 2014, npumep
3crp. 173



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59

[IpakTuueckas pabora c

20 HCITOJIb30BaHUEM DJICKTPOHHBIX bubmmorexa [JOK
https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
bubmuorexa [JOK
https://m.edso0.ru/72953f4c
@OI': Teopust BEpOATHOCTH
[ToBTOpeHnue, 0600IICHNE 1 u craTuctrka, 10-11
21 cUCTeMaTH3aIHs 3HAHUIA. iracc/ 0. H. Tiopuw, A.
A. Makapos, U. P.
OnucarenpHas CTaTUCTUKA .
Bricouxuii, 1. B.
SAmenko - U3parenbcTBO
MIHMO., 2014, Ne7,
cTp. 9
[ToBTOpeHue, 0600IICHNE 1
22 cUCTEMATH3AIUA 3HAHUI. bubnmorexa LOK
https://m.edsoo.ru/b699ad0c
OnucarenpHas CTaTUCTUKA
bu6mmorexa [IOK
https://m.edsoo.ru/3fchacf9
@I': Teopust BEpOATHOCTH
[ToBTOpEeHnue, 06001mEeHNE U 4 craTreTHKa, 10-11
93 CHUCTEMaTH3aIlUs 3HAHUH. xnacc/ 0. H. Tiopum, A.
OnbITHI C paBHOBO3MOXHBIMU A. Makapos, U. P.
3JIEMEHTAPHBIMH COOBITUAMU Beiconkuii, 1. B.
SAmenko - U3paTenbCcTBO
MIHMO., 2014, Ne19,
ctp. 11
[ToBTOpenwue, 0600IIEHNE 1
24 CcHUCTeMaTU3als 3HaHU. bubnuotexa [JOK
OnBITHI ¢ paBHOBO3MOXHBIMHU https://m.edsoo.ru/538fd7cf
AIIEMEHTAPHBIMU COOBITUSIMU
25 [ToBTOpenwme, 0600IIEHNE 1 bubmuotexa [JOK



https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

cHUCTeMaTU3alurs 3HaHUM.
Brrunciienue BeposTHOCTEM
COOBITHI C TPUMEHEHUEM
dbopmyn u rpaduuecKuX
METOJI0B (KOOpIAUHATHAS
npsimasi, IepeBo, AuarpaMma
Ditnepa)

https://m.edsoo.ru/272910f5

@I': Teopus BEpOSITHOCTH
M cTaTucTuka, 10-11
kiacc/ 0. H. Tropum, A.
A. Makapos, U. P.
Briconkuii, 1. B.
Smenko - U3gaTenbcTBO
MITHMO., 2014, No78,
ctp. 39

26

27

28

[ToBTOpeHue, 0600IICHNE 1
cUcTeMaTH3aIlHs 3HaHUH.
Brrunciienue BeposiTHOCTEH
COOBITHI C IPUMEHEHUEM
dbopMmy1 u rpadudecKux
METO/10B (KOOpAUHATHAS
npsiMasi, IepeBo, uarpaMma
Ditnepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruncnenue BepostHocTeH
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduuecKux
METOJI0B (KOOpAUHATHAs
npsiMasi, IepeBo, JuarpaMma
Ditnepa)

[ToBTOpeHnue, 0600IIeHNE U
CcHUCTeMaTU3alrs 3HaHW.
Brruncnenue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM

4 yeTBEPTH

bubmuorexa [JOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [JOK
https://m.eds00.ru/5964f277
@I': Teopust BEpOATHOCTH
U ctatucTuka, 10-11
knacc/ 1O0. H. Tropun, A.
A. Makapos, U. P.
Briconkuii, 1. B.
SImenko - M3gaTenscTBO
MIIHMO., 2014, Ne150,
cTp. 56

bubnmnoreka [JOK
https://m.edsoo.ru/e71debe4



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

dbopMyIt 1 TpadUIECKUX
METO/I0B (KOOpMHATHAS
npsiMasi, IepeBo, AruarpaMmma
Ditnepa)

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3allMs 3HAHUH.

bubmuorexa [JOK
https://m.edsoo.ru/00b2efb3

@I': Teopus BEpOSITHOCTH
M cTaTucTuka, 10-11
kiacc/ 1O. H. TropuH, A.

29 Ciy4aiiHble BETMYUHBI U A. Makapos, U. P.
pacnpeneneHus Bricoukuii, 1. B.
Smenko - U3maTenscTBo
MIIHMO., 2014, Ne205,
ctp. 75
[ToBTOpeHnue, 0600IMICHNE 1
30 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
CiyualiHple BETMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
bu6mmoreka [IOK
https://m.edsoo.ru/aeal298c
@I': Teopus BEpOSITHOCTH
[ToBTOpenue, o0o0OIIEHNE U u cratucruka, 10-11
31 CHUCTeMaTHU3aIvs 3HaHW. xnace/ 10. H. Tiopum, A.
Marematnueckoe 0KUIaHUE A. Makapos, U. P.
CIIy4aiHOM BEJINYMHBI Briconxwuii, . B.
Amenko - 31aTenscTBO
MIIHMO., 2014, Ne240
cTp. 88
[ToBTOpenwue, 0600IIEHNE 1 brbnmorexa LIOK
32 CHOTEMATH3AINA SHAHYIL. https://m.edsoo.ru/640a8ebf

Maremaruyeckoe oXugaHue

@I': Teopus BEpOSITHOCTH
U ctatucTuka, 10-11



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf

CIIy4ailHOM BEJIMYMHBI

kiacc/ 1O. H. Tropum, A.
A. Makapos, U. P.
Briconkuii, 1. B.
Slimenko - 3gatensCcTBO
MITHMO., 2014, Ne241
cTp. 89

33 HroroBast kKoHTpoOIbHAs paboTa. 1 bubnnoreka [JOK
HToroswplii roqoBoii KOHTPOJIb https://m.edsoo.ru/0fd6d597
34 [ToBTOpeHue, 0600IICHNE U 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/5006273e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJabTara
5 Teopus BeposiTHOCTEH M CTAaTUCTHKA
5 1 CpaBHUBaTh BEpPOSITHOCTU 3HAYEHUW  CIIy4YalHOM  BEJIMYMHBI 10
pacrpeiesIeHUIO WIH C MOMOIIIbIO AUarpaMm
OnepupoBarh TOHSITHEM MaTEMaTHYECKOTO OXHJIAHHS, MPUBOJIUTH
£ 5 MpUMEpbl  TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXHUIaHue
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXXHIAHHE I10
JTAHHOMY paclpeesICHUIO
5.3 Nwmets npeacTaBiieHre o 3aKk0He OONBIINX YHCesT
5.4 Nmets npeacraBiaeHne 0 HOPMaJIbHOM PacCHpeAcIICHHN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5 Teopus BEpOATHOCTEN U CTATUCTHKA
YuciioBble XapaKTEpUCTUKHU CIyYalHBIX BEJIMYMH: MAaTE€MaTUYECKOE OKHMJIaHUE,
JUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHME. lIpumepbl MpUMEHEHHsT MaTEMAaTUYECKOTO
£ 1 O0XKMJIaHMSI, B TOM YHCIE B 337a4ax U3 IOBCEJHEBHOM >XM3HU. MartemaTuueckoe
' OXHJaHue OWHAPHOW CIIy4allHON BENMMYWHBL. MaTeMaTHdecKoe OXKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeaesIeHIH
5 3akoH OOJBIIMX YUCENl M €ro posib B Hayke, Mpupoae U olriectBe. BriOOpouHbIi
' METOJ UCCIIEJOBAaHUN
[IpuMeprsl  HeNpepsIBHBIX  CIy4alHbBIX BeIMYHMH. [loHsATME O IUIOTHOCTH
5.3 pacnpeneneHus. 3agauu, NIPUBOIALIME K HOpMaIbHOMY pacupeneneHuto. [lonstue o

HOPMAaJIbHOM pacmpeieICHun



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

Brnanenne wMeromamm JI0Ka3aTeNbCTB, AJTOPUTMaMH  pELICHUS 3ajad;
yMeHHe (OpMYyJIMpOBaTH M ONEPUPOBATh MOHATHUAMH: OIpEJCIICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJOKa3aTelbCTBO,
paBHOCWIIBHBIE (HDOPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH HPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH,
IPOBOJUTH JTOKA3aTEeIbHBIE PACCYXKICHUS NPU PEUICHUU 3a]ad, OLIEHUBATh
JOTHYECKYI0  TMPABWIBHOCTh  PACCYXKACHUH; yMEHHE  OINEpUpOBaTh
HNOHSATHUSMHU: MHOXKECTBO, ITOJMHOYKECTBO, OINEpAIlMU HaJ MHOXECTBAMU;
yYMEHHE HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIH armapaT Ui OIMHCAHUs
pEaNbHBIX TPOLECCOB M SBJICHUH M MPH PEIICHUU 3a]ad, B TOM YHCJIE W3
JIPYTHX Y4YeOHBIX IPEIMETOB; YMEHHE OINEepUpPOBATH MOHATHAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh U
ONHUCHIBATh Tpadbl Pa3IUYHBIMH CIIOCOOAMHU; HCIIOJB30BaTh Tpadbl MpH
peleHnH 3a1a4

YMeHue onepupoBaTh MOHATHSMU: HATypallbHOE 4YHCIIO, LEJNO0E YHUCIIO,
CTENEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HATyPaJIbHOM CTENEHU, CTENEHb C
palMOHATILHBIM [OKA3aTeNeM, CTENEeHb C JCHCTBUTEIbHBIM ITOKa3aTelIeM,
jgorapuM 4YHUCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJYJI0, palMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HAaTypaJbHbIX, LI€TbIX, PALlHOHAIBHBIX, JEMCTBUTEIbHBIX YHCET;
YMEHHE MHCIIOJIb30BaTh MPHU3HAKH JEITUMOCTH, HAMMEHbIIMHA OOIui
JenuTeNns W HauMeHblllee oflee KpaTHoe, ainroputM EBknmpa npu
pEIIEHNN 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMHM IO3UIMOHHBIMH CHCTEMaMU
CUHCIJIEHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYECHUHM U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
palMOHANBHBIX  BBIPAXKEHWH;  YMEHHE  ONEpUpPOBaThb  IOHATUSIMHU:
IOCJIE0BATENBHOCTh, apU(pMETHYECKas MpOrpeccus, TIeoMeTpHudecKast
nporpeccusi, OECKOHEUHO yObIBaroIlass TIeOMeTpHUUecKas IpOrpeccus;
yYMEHHE 3a/aBaTh IOCJIEIOBATENIBHOCTH, B TOM UHUCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOpMyYJI; YMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMILIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCJIA, MOJYJb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUEecKass M  anreOpauyeckas); yMeETb
MPOU3BOJIUTH apUPMETHUYECKHUEe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;




MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEIN;, OIEpUpOBaATh
MOHATUSAMU:  Martpuma 2x2 u  3%3,  onpenenureslb  MaTpUIIbl,
FEOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHe OonepupoBarh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIC,
NOKa3aTebHbIC, CTENEeHHBIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEPUPOBATH ITOHATUSIMU:
TOKAECTBO, TOXIECTBEHHOE INpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa yPAaBHCHMM W HEPABEHCTB, pPAaBHOCHUJIBHOCTb ypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb yPAaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMEeTPOM; IIPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CHUCTEMBbI
JUI PEUICHHsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 pPaziIMuHbIX objacteit
HayKH U peaIbHOU KU3HU

YMeHue omnepupoBarth HOHATHAMM: (QyHKOMsS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHUYEHHOCTb (YHKLHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIIEEe 3HAYCHHS
(GyHKIMM Ha MPOMEXYTKe, HelpepbiBHAs (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMHM, TIepBas W BTOpas MPOU3BOJAHAS (YHKIWH, F€OMETPUYECKUN H
¢u3nyecKuil  CMBICII IPOU3BOJHOW, THEepBOOOpa3Has, OMNPEICIIEHHBIN
UHTErpajl; YMEHHME HaXOJIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; YMEHHE
BBIUNCIIATH [TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(GyHKUMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QyHKLIUHU; YMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLUMH; YMEHHUE HCII0JIb30BaTh
IPOM3BOJHYIO JJIsl HUCCIeloBaHUsA (DYyHKUUIM, HAaXOAUTh HauOOJIbLIME U
HauMEHbIINE 3HAa4eHUs] (YHKUUN; CTPOUTH TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaliu3a; I[PUMEHSTh
IIPOU3BOJHYIO NIl HAXOXKJIEHUS HAWIY4YIlIero peleHusl B NPUKIATHBIX, B
TOM 4YHCJI€ COI[MAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOJIUTh
IUIOIAAN U 00BEMBI (PUIYp C MOMOIIBIO MHTErpaja; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUs C MOMOIIBIO Au(depeHInanbHbIX
ypaBHEHUN

YMeHue onepupoBarh MOHATUAMU: rpapuK QyHKUMH, oOpaTHas QyHKIHS,
KOMIO3UIMSA (QYHKUMHA, JHMHEWHas QYHKIUSA, KBajapaTHuHas (QyHKIUS,
pauvoHanmbHas (YHKLHMSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIMHU, IOKa3aTelbHas U
jgorapupmuueckass (QYHKIHMU; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
(GYHKIMH, BBITOIHATH NpeoOpazoBaHus rpaduKoB (QYHKIIHMA, UCIIOIB30BaTh
rpaduku JUIsi U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, MpU pelIeHuH 3ajad
U3 JpYrux ydeOHBIX MPEeIMETOBH 3aJad U3 peajbHOW KHU3HH; BbIpaXaTb
dbopMysiaMu 3aBUCUMOCTU MEXAY BEITMYMHAMMU; HCIOJIb30BaTh CBOMCTBA U
rpaduxku QyHKUMHA A7 pelleHHs] ypaBHEHUH, HEpPaBEHCTB U 3agady C
napamMeTpamu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pElIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM



YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JTOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladydl U3 00JacTU yHpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHIO 3a/1ayd, HCCIEN0BAaTh IIOJYYEHHOE pELICHUE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJCIUPOBAThH
peajibHble CHUTyallMd Ha S3bIKE MaTEMaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 33JauH, UCCIEN0BaTh
NOCTPOCHHbIE ~ MOJIENIM  C  HWCIHOJB30BAHMEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH ITOTYUEHHBIN pe3yabTarT

YMeHue omepupoBaTh MOHATHUAMHU: CpeHee apu(MeTHdecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIEE 3HAUCHUsS, pa3Max, JUCIEpPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE H3BJEKaTh, MHTEPIPETUPOBATH
UHPOPMALINIO, TPEACTABICHHYIO B TaOMUIaX, Ha AMarpammax, rpadukax,
OTPaKaIOIIyl0 CBOMCTBA peajbHBIX MPOLECCOB U SIBJICHUMN; MPEICTABIATDH
UHPOpPMALIMI0O C [OMOIIBIO TAaONMIl M  JAMarpamMM; HCCIEA0BaTh
CTaTUCTUYECKUE JaHHbIe, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuecKux
METO/I0B U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu HCCIIe0BaTb COBMECTHBIE
HaOJII0IEHUS C TOMOIIBIO JMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHue onepupoBaTh IOHATUSAMM: CIyYalHBIA OIBIT M Clly4allHOE
cOOBITHE, BEPOSTHOCTh CIY4aHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIOJB30BaHUEM TpaUUECKUX METOJ0B; IPUMEHSATH
bopMyIbl CIOKEHHS M YMHOXEHHSI BEpOSTHOCTEH, (OpMyiy MOJIHOM
BEpOATHOCTH, Gopmyny bepHysuim, komMOuHaTOpHBIE (QaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU:  CIy4YailHasi BEIMYMHA, pACIPENCIICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, JUCIEPCHS W CTaHIAPTHOE OTKIOHEHHUE
CIy4yallHOM  BENWYWHBI, (QYHKIUM  PACTIPENCTICHUS U  TUIOTHOCTH
PAaBHOMEPHOT'O, MOKA3aTEJIBbHOI0 U HOPMAJIBHOTO PACHpPEACICHUN; YMEHUE
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEACIICHUN Ui PELICHUs 3a7ad;
3HAKOMCTBO C TIOHSTHUSMHU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCJICIOBaHM;, YMEHUE PUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOIBIINX
Yucel B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMEHHE OINEpPUPOBATH
MOHATHSIMU: COYETaHUE, [EPECTAaHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepecTaHoBOK; OWHOM HbIOTOHA; yMeHHWE TPUMEHSATh KOMOWHATOPHBIC
GbakThl M pacCyXJEHHUS IS PEIICHHs 3a/Jad; OICHUBATh BEPOSITHOCTU
pealbHBIX  COOBITHIA; COCTaBIATH ~ BEPOSITHOCTHYKO  MOJEIb U
MHTEPIPETUPOBATH MTOJTYUYECHHBIN pPE3yIbTaT

YMeHnE OICpHUpOBaATH IIOHATUAMMU.: TOYKa, mnmpsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA YyIJa, IUIOCKUI yroJl, IBYTPAHHBIN
yroJl, TPEXTPAHHBIN yTOJ, CKPEIIUBAIOIIMECS MPSAMbIC, MapaUICIbHOCTh U
NEPHEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YIOJl MEXKIY MPSMBIMU, YIOJl
MEXAY NPSMON U IJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSIMU, PACCTOSHUE OT
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TOYKU JI0 IUIOCKOCTH, PACCTOSIHHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3Y4YCHHbIE
GbakThl U TeopeMbl IJIAHUMETPUU; YMEHUE OLICHUBATH pa3Mepbl OOBHEKTOB
OKPYXAaIoIIer0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHE MOJENIH C TOMOIIBIO
FEOMETPUUECKUX TMOHSATHM W BEJIUYMH, pelIaTh CBS3aHHbIE C HUMU
MpaKTUYECKHE 3a7a4n

YMeHue onepupoBaTh MOHATUAMHU: IUIOMAAL (GUTYpbl, 00BEM (UTYPHI,
MHOT'OIPAHHUK, MPAaBUJIbHBIA MHOTIOIPAHHUK, CEYEHUE MHOIOTPaHHUKA,
Ky0, mNapajuiefnenumnen, npusMma, Oupamuna, ¢Gurypa M IOBEPXHOCTh
BpallleHusl, LWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAIL
MOBEPXHOCTH TNHMPAMHJIBI, TPU3MBI, KOHycCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, NUpaMuabl, IPU3MBbl, LHIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHMs KOHyca W LWIMHIPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEYEHUE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MMUIMHApPA, KOHYyca; YMEHHE CTPOUTh CEYeHHUe
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YUCIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMynpoBaTh ONpeAeneHus u3ydaembiX (UTYp, BbIIBUTaTh THMIIOTE3HI O
CBOWCTBAX M NPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATHUIIH
OmpoBepraTh MX; YMEHHE TPOBOAWTH KIACCHPHUKAIMIO (GUTYyp IO
pa3MyYHBIM [PHU3HAKAM, BBINOIHATE HEOOXOIMMBIE JIOTIOJHUTEIBHBIC
IIOCTPOCHUS
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YMeHue  onepupoBaThb ~ NOHATHSAMM:  JBWXKEHME B  IPOCTPAHCTBE,
napajuleJbHBI MEpPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0100Us, NOJOOHBIE (UIYpBl; YMEHHUE
pacrio3HaBaTh paBHBIE W TMONOOHBIE (DUTYPHI, B TOM YHCJIE B TPUPOE,
UCKYCCTBE, apXUTEKType; MCIOIb30BaTh I€OMETPUUECKUE OTHOLIECHUS MpPHU
pelIeHnH 3ajiay; HaxXOJUTh T'€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOI,
I0IaAb, 00BEM) MIPU PELICHUH 3aJ1ay U3 APYTUX y4eOHBIX IPEAMETOB U U3
peasbHOM JKM3HM; YMEHUE BBIYMCISATH N€OMETPUYECKHE BEIMUMHBI (JIHHA,
yroj, mjouiajas, 00bEM, IUIOMIAJb MOBEPXHOCTH), UCHOJb3Ys H3y4YE€HHbIE
GopMyIBI ¥ METOIBI, B TOM YHCIE: IUIOMIAIbh MMOBEPXHOCTH MUPAMUJIBI,
OpU3MBbl, KOHyCa, LWIUHApa, Iulomans cdepsl; 00bEM  KyOa,
NPSMOYTOJBHOTO TapaJIeNienuIea, MUPAMUAIBl, TPU3MBI, [WIHHIPA,
KOHYcCa, 111apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBarh MOHATUSAMU: NPSAMOYTOJbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAWMHATBHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa HA YHCIO, pa3JIoKEHHWE BeKTopa Mo 0asucy,
CKaJISIPHOE TMPOM3BEJCHUE, BEKTOPHOE MPOM3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAUHATHBIN METOH JJIst
peIlIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIeOHBIX MPEIMETOB
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YMeHnE BBI6I/IpaTI) HO}IXO}IHHII/Iﬁ MCTOJ AJId pCHICHUSA 3aaa4u,; TIOHUMAaHUC




3HAUMMOCTH MAaTEMATHKH B W3YYCHUHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HayKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Kox
1 Hucna v BBIYUCICHUS
1.1  HarypaubHble u nensle yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, IPOLEHTHI,
OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HaTypaibHOW cTeneHHu. JlelcTBus ¢ apudMeTHueCKUMH
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' cTereHu
15 CuHyc, KOCHHYC U TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JleciTuuHbIC 1 HATYpaJbHBIE JIOTAPU(MBI
JelicTBuTenpHble ynciaa. ApupMeTHyeckre onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHbIC BBIYUCIEHUS, NPaBUa OKPYIJICHUSA, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUNCIICHUN
1.8  IIpeoOpa3oBanue BEIpAKESHUIN
1.9  KomuiekcHble yncia
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1  llensle u 1poOHO-pallMOHAIEHBIE YPAaBHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U JOrapu(pMUUECKHE YPABHEHUS
2.5  llensie 1 1poOHO-paIMOHATIEHBIE HEPABEHCTBA
2.6 = HppaunoHanabHble HEPABEHCTBA
2.7 lloka3arenbHbIe U JIorapu(pMUIEcKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HepaBeHCTBA
2.9  CucreMbl 1 COBOKYITHOCTH YpaBHEHHUI M HEPABEHCTB
2.10  YpaBHeHus, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHUKA» YTIyOJEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HayeH Uit (GOpPMUPOBAHUS y OOYUAIOIIUXCS CTATUCTUUECKON KYJIbTYpHI U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3YUYEHUSl CIy4YalHBIX COOBITUM, BEIWYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBlIeHUs OO0Yy4YalolUXCcs O METOJaX  HCCICIOBAHMS
W3MEHYMBOTO MHpA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(OPMUPOBATHCS MPEJCTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapar
aHayn3a OONbIIMX JaHHBIX. lleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHUMAaeT
OOCYyXXJIeHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKY0 (hOpMalIU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JMHUN B y4€OHBI KypC BKJIIOYEHBI JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajga JJaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Conpepxxanne nuHUU «CiydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAUCHUSMU CIIy4YarHbIX BEJIMUYMH. BaKHYI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MU, aKIEHTUPYIOT BHUMaHUE OOYYalolIMXCS Ha OMNHCAaHUM U
W3YUYCHUU CITyYalHbIX SIBIICHUN C MOMOILBIO HENpepbIBHBIX (QyHKIMMI. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJMYMHAMHU U OINKHCAHHE OTON CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé€ oaumH 2JIEeMEHT  CcOAEp)KaHusA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIy4YalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM Uil OyIymHMX aOUTYpPHEHTOB, MOCTYNAOIIUX Ha y4eOHbIE
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTP W CTaTHUCTHKa» Ha
yriIyOJeHHOM ypoBHe oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 uac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

HepasenctBo YeoOniméra. Teopema UebOniméBa. Teopema bepuymim. 3akoH
OonplIMX  4ucesl. BpIOOpOuYHBIE  MeTOon — ucciaeaoBaHuil.  BwiOGopouHbie
XxapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YYEHHBIX PACIPEICICHUMN.

HenpeppiBHble cnydaiiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSATHOCTH pacmnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PaclpeAeICHUIO. 3a1auu, MPUBOIAILINE K
HOPMaJIbHOMY pacrpeaeneHuto. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJIBLHOTO
pacrtpeneneHus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanusa nByx ciydailHeix BenuduH. KoadduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYMH. BBIOOpOUYHBII
Kod(phuULMeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBSI3bI0 U MPUYHMHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIINX KBaJAPaTOB.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUK 00YUYarOIIETrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JACSITEIbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa UEIU U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayquTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, IOJIb3YSACh N3yUEHHBIMU PACIIPEACIICHUSIMY;

OPUBOANUTH  NPUMEPBl  334ay, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacnpeneNeHuro, 3ajlad, MPUBOJAIIMX K HOPMAJIbHOMY pPacHpeleeHUIO.
OmnepupoBarh NOHATUAMM: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH MOKAa3aTEIbHOIO
pacnpenenieHus, QyHKIUs INIOTHOCTH BEPOATHOCTU HOPMAJIBHOTO paclpeesICHHUs,
(GyHKLHS TNIOTHOCTU M CBOMCTBAa HOPMAJIBHOTO paclpeieIeHUs;

ompenensaTh  KO3GOUIMEHT  JTUHEHHOW  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 (PHUIIMEHT KOpPENSIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE

HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypchl

3aKoH OOJNBIINX YHCET

DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH

HenpepsiBHBIE CllydaliHbIE BETUYHHBI

(pactipeenienusi), oka3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeieHust

Pacnpenenenue Ilyaccona 2

CBsi3b MEXy CIIy4allHBIMHU BETMYMHAMH 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
Kosun4vecTBo 4acoB Ilnanupyemblii
> Tema ypoka Kontposbubie IIpakTnueckue mepuon / ICKTPOHHLIE UHpoBLie
n/n Bcero dakTHYeCcKan o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI 1aTa
HepagenctBo
bubmuoreka [JOK
1 gzgizzz izzg sz 1 R— https://lesson.edu.ru/lesson/38a2147e-
' bc47-440a-8246-94a8688ffdf0
bepuymu. 3akon
OOJIBIINX YHCET
HepagenctBo
Yeopumepa. Teopema ®I': MareMaruKa: BEpOSTHOCTb U
2 Yebpimesa. Teopema 1 1 cratuctuka, 11 xmace/ E.A.
bepnynnu. 3akon Bbynumosuu, B.A. bynberues/ M., 2-e
OOJBIITUX YKCET. u3z., Ne§, cp. 7
BBoaHbBII KOHTPOJIb
HepasenctBo
UYeorimena. Teopema
3 YeoOnimeBa. Teopema 1
bepuymu. 3akon
OOJIBIINX YKCeT
@I': Maremarnka: BEpOSTHOCTb U
4 Br160pounsIii MeToT 1 cratucTuka, 11 kmace/ E.A.
HCCIIEIOBAHU I bynumoswnu, B.A. Bynsraes/ M., 2-¢
n3a., NelS, crp. 13
5 IIpakTryeckas pabora 1 bubnuorexa [IOK
C UCIIOJIb30BaHUEM https://lesson.edu.ru/lesson/38a2147e-



https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0
https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0
https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0

ANEKTPOHHBIX TAOJIHII

bc47-440a-8246-94a8688ffdf0

I'enepanbHas
COBOKYITHOCTb U
citydaiiHast BEIOOpKa.
3HaKOMCTBO C
BBIOOPOYHBIMH
XapaKTepUCTUKAMHU.
OreHka cpeHero u
JHCTIEPCUN
reHEPAILHOU
COBOKYITHOCTH C
TTOMOIIIBIO
BBIOOPOYHBIX
XapaKTePUCTUK

®I': MaremaTuka: BEpOSATHOCTb U
cratuctuka, 11 kmace/ E.A.
bynumosuu, B.A. Bynsrues/ M., 2-¢
u3a., Ne2l, crp. 33

I'enepanpHas
COBOKYITHOCTb U
cily4aiiHas BBIOOpKa.
3HAaKOMCTBO C
BbIOOPOYHBIMU
XapaKTepUCTUKAMHU.
Onenka cpeHero u
JHUCTIEPCUN
TreHEPATbHON
COBOKYITHOCTH C
TTOMOTIIHIO
BBIOOPOYHBIX
XapaKTePUCTHK

OrieauBanue

@I': Maremarnka: BEpOSITHOCTb U



https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0

BEPOATHOCTEMN
cOOBITHH TIO BRIOOPKE

cratucTuka, 11 kiace/ E.A.
bynumoswnu, B.A. Bynbsrues/ M., 2-¢
3., Ne22, ctp. 33

Craructuueckas
runoresa. [IpoBepka
MIPOCTEUILNX TUIIOTES C

9 . 2 4eTBepThH
IIOMOIIIbIO CBOMCTB
M3YYEHHBIX
pacrpeaeneHuit
Craructuueckas
runoresa. [Iposepka @I': Maremaruka: BEpOSTHOCTb U
10 MPOCTEUIIINX TUIIOTE3 C cratuctuka, 11 kmace/ E.A. @I
MIOMOIIIbIO CBOMCTB bynumosuu, B.A. Bynerues/ M., 2-¢
HU3Yy4YEHHBIX u3a., Ne25, crp. 48
pacrpeaeneHui
[IpakTnueckas padbora
11 C MCIOJIb30BAaHUEM
ANEKTPOHHBIX TAOJIHIIL
bu6mmoreka [IOK
https://lesson.edu.ru/lesson/38a2147¢-
bc47-440a-8246-94a8688ffdf0
ITpumepsl
@I': Teopust BEpPOATHOCTHU U
12 f;;}::g;izbznmﬂ_ cratuctuka, 10-11 knacc/ 1O. H.
DyHKIIA MIOTHOCTH Tropun, A. A. Makapos, . P.
BepOATHOCTH Bricouxuii, 1. B. Smenko -
MzpaTeasctBo MIITHMO., 2014,
No424, ctp. 165
13 PaBHOMEpHOE bubnuorexa [IOK



https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0
https://lesson.edu.ru/lesson/38a2147e-bc47-440a-8246-94a8688ffdf0

14

15

16

17

pacnpezeseHue.
[Ipumepsl 3aaauy,
MPUBOJIALINX K
MOKa3aTeIbHOMY U K
HOpMaJIbHOMY
pacnpeeneHusIm

@OyHKIUS MTIOTHOCTH
BEPOSITHOCTH
MOKa3aTeIbHOTO
pacnpeeneHust

@OyHKIUS MIOTHOCTH
BEPOSITHOCTH
HOPMAaJILHOTO
pacnpeeneHus

ITocnenoBarenbHOCTH
OJIMHOYHBIX
HE3aBHCHMBIX
coobITHil. [Tpumep
3a7a4M, IPUBOASIIEN K
pacIpenesIeHAI0
Ilyaccona

[TpakTuueckas pabota
C UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJHII.
IIpoMexxyTOYHBII
MOJIyT0/10BOM
KOHTPOJIb

3 4eTBepTH

https://lesson.edu.ru/lesson/b8faach0-
e716-4794-b122-42c0aacdac25

@OI': Teopusi BEpOATHOCTH U
cratuctuka, 10-11 knace/ FO. H.
Tropun, A. A. Makapos, U. P.
Brrconkuii, 1. B. Slmenko -
M3naTeasctBo MIIHMO., 2014,
npumep 3 ctp. 173

@I': Maremaruka: BEpOSTHOCTb U
cratucTuka, 11 kimace/ E.A.
bynumosuu, B.A. bynerues/ M., 2-e
u3a., Ne53, crp. 89



https://lesson.edu.ru/lesson/b8faacb0-e716-4794-b122-42c0aacdac25
https://lesson.edu.ru/lesson/b8faacb0-e716-4794-b122-42c0aacdac25

KoBapuanus asyx
CITy4ailHbIX BEJTUYMH.

@I': Maremaruka: BEpOSTHOCTb U
cratuctuka, 11 kmacc/ E.A.

18 Koadduruent bynumoswnu, B.A. Bynbsrues/ M., 2-¢
KOppEsLU 3., Ne72, ctp. 110
CoBMecCTHBIC

19 HaAOJIOICHUS JBYX
BEJIIMYUH

@I": Teopus BEpOATHOCTHU U
BriGopoumiit cratucruka, 10-11 xmace/ 1O. H.
20 Koo (HIIEHT Tropun, A. A. Makapos, 1. P.
Briconxkuii, 1. B. Smenko -
Koppeitn Hznparenscteo MIITHMO., 2014,
npumep 4, ctp. 199
Paznuuune mexny
21 JIMTHEWHOM CBS3BIO U
MPUYUHHO-
CIIEJICTBEHHOM CBSI3bIO
@I': Maremarnka: BEpOSTHOCTb U
99 Jneiinas perpeccns cratuctuka, 11 kmace/ E.A.
bynumosuu, B.A. Byneiues/ M., 2-e
u3z., npumep, ctp. 117
[IpakTnueckas padbora

23 C UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL
IIpencrasnenune @I': Teopust BEPOATHOCTHU U
JAHHBIX C IIOMOIIBIO cratuctuka, 10-11 xmace/ FO. H.

24 TaOJIUI] ¥ TUarpamw, TropuH, A. A. Makapos, . P.

OoIucaTciibHas
CTaTUCTHUKA

Brrconkuii, 1. B. fmenko -
M3patensctBo MITHMO., 2014, N7,




ctp. 9

OnbITEI C bu6mmoreka [JOK
PaBHOBO3MOXXHBIMHU https://lesson.edu.ru/lesson/67983f16-
25 4 9eTBepTh
3JIEMEHTAPHBIMHU 2f92-4d98-b634-ffc2058495¢c4
COOBITUSMH
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/5972d488-
ccal-45d4-b2b9-acd65da5128b
Brruncienue
. @I": Teopus BEpOATHOCTHU U
26 ]zzgz:;z{;zmn cratucruka, 10-11 xmace/ 1O. H.
Tropun, A. A. Makapos, 1. P.
MPUMEHEHHEM oMyt Brrconkuii, 1. B. Slmenko -
Hzparenscteo MIITHMO., 2014,
Nel50, ctp. 56
Brruncienue
BEPOATHOCTEMN
coOBITHH C bubmuoreka [JOK
97 IIPUMEHEHHEM https://lesson.edu.ru/lesson/1fea5941-
rpadu4ecKuX METO/I0B: 9d8c-43ed-a22a-708d65192152
KOOpAMHATHAs Hpsimas,
JIEpPEeBO, TUarpaMmma
Ditnepa
@I': Teopust BEpPOATHOCTHU U
craructuka, 10-11 knacc/ 1O. H.
28 CrnyuaiiHble BEITMUNHBI Tropun, A. A. Makapos, . P.
U paclpeeaeHust Beiconkuii, 1. B. SImenxo -
M3pareasctBo MIITHMO., 2014,
No205, ctp. 75
29 MaremaTuueckoe bu6nmnoreka [JOK



https://lesson.edu.ru/lesson/67983f16-2f92-4d98-b634-ffc2058495c4
https://lesson.edu.ru/lesson/67983f16-2f92-4d98-b634-ffc2058495c4
https://lesson.edu.ru/lesson/5972d488-cca1-45d4-b2b9-acd65da5128b
https://lesson.edu.ru/lesson/5972d488-cca1-45d4-b2b9-acd65da5128b
https://lesson.edu.ru/lesson/1fea5941-9d8c-43ed-a22a-708d65192152
https://lesson.edu.ru/lesson/1fea5941-9d8c-43ed-a22a-708d65192152

OKHMJIaHHE CITy4allHOU

https://lesson.edu.ru/lesson/49d37368-

BEJINYUHBI 5b67-42b4-8e7c-c91738e17009
@I": Teopus BEPOATHOCTHU U
MaTeMaTIeckoe cratucruka, 10-11 xmace/ 1O. H.
30 ONHTAHHE CIyaHHOI Tropun, A. A. Makapos, . P.
- Brrconkuii, 1. B. Slmenko -
Hznparenscteo MIITHMO., 2014,
No240 ctp. 88
KonTponbnas pabora:
"BeposiTHOCTD 1
31 cTaThCTUKA".
HToroBnliii ronoBoi
KOHTPOJIb
Brruucnenue @I": Teopust BEpOATHOCTHU U
BEPOATHOCTEN cratuctuka, 10-11 kmace/ 10. H.
32 CoOBITHII € Tropun, A. A. Makapos, 1. P.
pUMEHEHHEM (opMyI Beiconkuii, K. B. flmenxo -
U TpaduIecKux HzparensctBo MITHMO., 2014, No78,
METO/IOB ctp. 39
Brruucnenue @I": Teopust BEpPOATHOCTHU U
BEPOSATHOCTEN craructuka, 10-11 kmace/ 0. H.
33 CoOBITHII € Tropun, A. A. Makapos, . P.
pUMEHEHHEM (OopMyIT Beiconkuii, K. B. fmenxo -
U TpadUIecKuX HznparensctBo MITHMO., 2014, Nel9,
METOJIOB crp. 11
CrnyualiHble BEITMUNHBI bub6nuorexa [IOK
34 U pacrpeeeHusl. https://lesson.edu.ru/lesson/30f79f95-

Marematnueckoe

765h-44a2-b2d2-d8cfc6eal8f6f



https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009
https://lesson.edu.ru/lesson/49d37368-5b67-42b4-8e7c-c91738e17009
https://lesson.edu.ru/lesson/30f79f95-765b-44a2-b2d2-d8cfc6ea8f6f
https://lesson.edu.ru/lesson/30f79f95-765b-44a2-b2d2-d8cfc6ea8f6f

OKHMJIaHHE CITy4allHOU

BCJIIMYHUHBI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
5 Teopus BepossTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4allHOH  BEJIMYHUHBIIO
' pacnpeieNIeHUI0 WK C TOMOUIBbIO AUarpaMM
OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXXKHMJAHUSA, [PUBOJIUTH
5.2 IPUMEPBl TOr0, KaK IMPUMEHSAETCS MATEMaTUYECKOE OXKUAAHMUE CIIydalHOM
' BEJIMYMHBI, HAXOAUThb MaTe€MaTH4YEeCKOE OXUJAaHUE [0  JIAHHOMY
pacrnpeaeneHuo
5.3 HmeTs npecTaBiieHue 0 3aKOHE OOJIBbIINX YHCEN
5.4 HmeTs npecTaBieHne 0 HOpMaabHOM pacrpeaeeHun



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
5 Teopust BEpOATHOCTEN M CTATUCTUKA
UucioBble XapaKTEPUCTUKH CIIyYalWHBIX BEJIMYMH: MAaTEMaTUYECKOE OXKUJaHUue,
JTUCTIEPCUSl M CTaHJAPTHOE OTKIJIOHEHUe. [Ipumepbl mpuMeHEeHUsT MaTeMaTUYeCKOro
51 OXKHMIAaHHsA, B TOM 4YHCJIE B 3a7a4yaX M3 MHOBCEIHEBHOM >KHM3HU. MaTeMaTHYECKOE
' OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BEJIWYWHBI. MaTeMaTHYECKOe OXKUIAHUE CYMMBbI
CITy4alHBIX BEJIMUYMH. MaTeMaTH4ecKoe OKUJIaHUE U TUCTICPCUS TEOMETPUIECKOTO U
OMHOMHAJIBHOTO pacCIpeaCIICHUM
5.9 3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, MpHpojae W olliecTBe. BHIOOpOUHBI
' METOJ NCCIIEA0BAHUM
[Ipumepbl  HENPEPHIBHBIX  CIy4YalHbIX  BenuyuH. [loHATHE O IJIOTHOCTH
5.3 pacmpenaenenus. 3a1auu, NPUBOIAIIME K HOpMaJIbHOMY pacnpeeieHuto. [lonstue o

HOPMAaJIbHOM pacipeiesieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 00N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCcKad



nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, MX CHCTEMbI Ul DPEIICHUS MAaTEMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMA,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Yy4eOHBIX MpPEAMETOB W 3a/1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uHOpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaJIbHBIX IPOLECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELICHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJI, TPEXTPaHHBIM yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, MAPAJIIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPEeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIC (UIYPBI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BaTh FT€OMETPUYCCKUE OTHOLICHUS TIPU
pelICHUU 3a]a4; HAXOAUTh TI'€OMETPUYCCKHE BEIMYMHBI (IJIHMHA, Yrod,
oAb, 00BEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHE BBIYUCISATH TI'€OMETPUYECKHE BEITHMYMHBI
(uMHa, yroiy, IOm@Anb, O0BEM, IUIOHIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIe (OPMYJIBI M METOIbI, B TOM YHCJE: IUIOLIA/Ib MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TapajUleNieluneaa, MUPaMUIbL, TpPU3MbIL, LIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 JpYTHUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3a/ja4r; IOHNMMaHHE
SHAYUMOCTH MATCMATUKH B HU3YUYCHHUU TPUPOAHBIX U O6H.[CCTBCHHBIX
mponeccoB u ﬂBHeHI/Iﬁ; YMEHUEC PACIIO3HABATH IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. J{eHcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Llenble U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIMYU 1 TpaduKu



Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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nporpamm. 10—11 kmaccer: yue6. mocodue a1t o01eo0pa3zoBaTeIbHBIX
opraHu3anuii: 6a30BbIi U yrioyOiaeHHbINH ypoBHH / cocT. T. A. BypmucTtpoBa. —
M.: IIpocBemenue, 2020

MaremaTuka: BeposiTHOCTb U cTatuctuka, 11 knacc/ E.A. bynumoBuy, B.A.
Bbynbiues/ M., 2-e uzn. - M.: [Ipocseuienue, 2024.

Teopus BeposiTHOCTH U cTtatucthka, 10-11 kmace/ FO. H. Tropun, A. A.

Makapos, W. P. Beiconkuii, 1. B. flmenko - M3narensctso MITHMO., 2014

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmnoreka IOK https://lesson.edu.ru/02.3/11
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