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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTO Kypca «BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHsI 7151 oOy4uaroruxcest 10 —11 kimaccoB pazpadborana Ha ocHoBe DenmepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€TOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanm3arus mporpaMmbpl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTABJISIFOIIIIMH OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YyYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh U CTAaTUCTHKA» 0a30BOr0 ypOBHS SIBISIETCA
IPOAODKEHUEM M Pa3BUTHEM OZHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHaueH 1jisi (pOpMHpPOBaHUSA y OOYYarOLIUXCS
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEM KaK
MaTEeMaTHYECKOI0 MHCTPYMEHTA Ui MU3yUeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccos. Ilpu u3ydeHum kypca 00OramaroTcs MNPEACTABICHUS YYallUXCs O
METOJAaX UCCIENOBAHNA U3MEHUMBOTO MUPA, Pa3BUBAETCS IIOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTM MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEACTABICHUN O CIy4alHBIX
BEJINYMHAX U B3AUMOCBA3AX MEXAY HUMH HAa BAXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX
MIOYEPIHYTHI U3 OKPYIKAOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» CpPEAHEW IIKOJbl Ha 0a30BOM YPOBHE BbIJIEICHBI
CIIEIYIOIIME OCHOBHBIE coAepXkaTeiabHble JIMHUU: «CiydaliHble COOBITHA M
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOr0 W
OMHOMUABHOTO pacpe/IeIeHNH U 3HAKOMCTBO C X HEMPEPHIBHBIMU aHAJIOraMU —
IIOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSMMU.

Conepxxanue nmuHun «CitydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Ui (OPMUPOBAHUS TPEICTABICHUNA O PpaCHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSIMH CITyYalHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUSA HEoOXoauMa Kak 0asza s
U3yYeHHUS 3aKOHa OONbIINX Yncen — QyHIaMEHTATIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIET0 MaTeMaTHUecKyto Gopmanusanuio. CaMm 3aK0H



OONBIIMX YHCEN TMpejJiaraeTcss B O3HAKOMHUTENBHOW (QOopME C MHUHHUMAIbHBIM
UCIIOJIb30BAHUEM MaTeMaTUYeCKoro popMaau3ma.

Tembl, CBsI3aHHbIE C  HENPEPBHIBHBIMU  CIyYallHBIMH  BEJIMYHMHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJFHUKOB HA OMUCAHUM M W3YYEHUHM CIy4alHBIX
SBJICHUN C IOMOILBIO HENpPEpPBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAHUE YIENAETCA
MOKa3aTeIbHOMY W HOPMAJIbHOMY pacIlpeiesieHUsIM, TIPU 3TOM MpeAroaaraeTcs
O3HAKOMUTENBbHOE U3YUeHHE MaTepHaia 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (aKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHHUC KypCa «BepOHTHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
] yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTryeckoe, MeAnaHa, HauOOJbIIee M HaWMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHS. biu3ocTh 4acToThl U
BEPOATHOCTH cOObITHH. CiryyaiiHbI€ OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUsAIMU.  BeposTHOocTH  COOBITHUH B ONBITaX €  PaBHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIOKHbBIC
coObITus. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyria moaHol BeposiTHOCTU. HezaBucuMblie cCOOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHus. IlepectaHoBku u axtopuan. Yuciao
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciydaifHbIN OMBIT (MCTIBITAHUE), YCIIeX W Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCHMMBIX HCHBITAHUKA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIu.

Cnyuvaitnas  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKMA  CIy4YaWHBIX  BEJIMYMH: MATEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs WU CTAaHJApTHOE OTKIOHEHHE. [Ipumepsl npuMEeHEeHHs
MaTeMaTHYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJa4ax U3 NOBCECIHEBHOW >KHU3HU.
Marematnyeckoe OxupaHue OWHAPHOW CIy4alHOUW BeNMWYWHBIL. MaTeMaTtndeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTndeckoe 0)KUAaHue U JUCTIEPCUs
reOMETPUYECKOT0 U OMHOMHAJILHOTO pacipeieICHU .

3akoH OOJIBIIMX YHUCEJ M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Bb160pOoYHBIN METO/] HCCIIEAOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOJALIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PacCIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUN, PACCYKICHUI; BOCOPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 30pOBOro M 6€30MacHOro 00pas3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); (PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKHX TMPoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS IIOCTYITIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEUeCKOM IesATEeNbHOCTH, 3TaloB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIQZICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvhvie  noznasamenvHuwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpEeNeSieHUs]  TMOHSTHH;  yCTaHABIMBaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHHSIX U YTBEPXKIACHUSIX,
npeiaratb KpUTEPHUHU JIJ1s1 BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Haubonee MOAXOASAINIMA C Y4ETOM
CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpPOoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTrO
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c nndopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIUMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN Pe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXKUBaTh Pa3iMyMe U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM opme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIeIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIICHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABI pabOT, JOroOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaga B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABAaTEJIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peleHns MaTeEMaTHIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB ITPY PELLICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JaHHBIX, HAHJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE peE3yJibTaTa LETd U YCIOBUSM, OOBACHATH
IIPUYUHBI TOCTHKEHMSI WIM HENOCTHKECHMS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudMeTnyecKoe, Meinana, HauoobIIee,
HauMEHBbIIIEe 3HAUYCHUE, PA3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HMCXOM) CIIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBath COOBITHS: ITepeceueHue U 00bEANHEHNE TaHHBIX
COOBITUM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BAThCS
auarpaMMmamu Jisepa u (opMyJIoi CII0KEHHUsS] BEpPOATHOCTEN IPHU PELICHUH 3a/ay.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTb, HE3aBHCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUSA, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpPUs
UCIBITAaHUHM, yCleX M HeyJaya; HaXOJUThb BEPOSITHOCTH COOBITHMM B cepuu
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  PaCIpEIEIICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KVIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUH  CIy4yallHOM  BEJIMYUHBI 1O
pacpeeNIEHUIO UM C TIOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEPHI,
KaK MPUMEHSETCS MaTEeMaTUYECKOE OXHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATHYECKOE OKHUIAHUE 110 TAHHOMY PacCIPEICIICHUIO.

HMmeTh nipeACcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts peacTaBiaeHrne 0 HOPMAJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pPa3aesioB U TeM nudpoBLIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
| [IpencraBieHue JaHHBIX U ONMKCATEIbHAS 4 bubnunoreka LIOK
CTaTUCTHKA https://m.edsoo.ru/eOb7b0f1
CnyyaiiHble OIBITBHI M CITy4aliHbIE COOBITHS,
i i bubnuoreka [IOK
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1
https://m.edsoo.ru/e0b7b0f1
AJIEMEHTapPHBIMU UCXOIAMHU
3 Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6nmorexa LIOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy4alHOTO (I))HBITa do AI/[[ ia TIOJTHOU 6 bubamorexa LOK
i » POPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHIT
bubmnoreka IIOK
4
> DJIeMEHTEI KOMOUHATOPHKH https://m.edsoo.ru/e0b7b0f1
6 CepuH Mociie10BaTEIbHBIX UCIIBITAHUN 3 1 bubnmorexa OK
P s hitps://m.cds0o.ru/e0b7bOf 1
7 Crny4JaliHble BEJIMYHUHEI U pacIpeaeacHUs 6 bubnuorexa [IOK
i pactipelt https://m.edsoo.ru/e0b7b0f1
bubnunorexa LIOK
8 O060011IEHNE U CHCTEMATH3a 3HAHWH 5 2
HICHHE I CHCTCMATHSATI SHAHIHT https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2




11 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudgposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Marematuueckoe 0XHJIaHUE CIIy4aiitHOU 4 bubmmoreka [JOK
BEJIMYHHBI https://m.edsoo.ru/SfbeSdcl
) Hucnepcus u ctTaHAapTHOE OTKIOHEHHE 4 | bubnnorexa [JOK
CIIy4yallHO! BEIUYMHBI https://m.edsoo.ru/5fbeSdcl
3 3aKoH OOJBIINX YHCET 3 1 bubmmorexa [TOK
https://m.edsoo.ru/5fbeSdcl
4 HenpepbiBHBIE CiyyaliHbIE BEIMUYHUHBI ) bubnnorexa [JOK
(pactipeneneHus) https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
5 H 2 1
OPMAILHOE pacHpeAeiIeHiA https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEeHNE U 19 ) bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoimuecTBo
Ne /o Tema ypoka qacoB
Bcero
1 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOJIHII U TUarpaMm 1
Cpennee apudmernueckoe, MeIuaHa, HauOOJIbIIECE U 1
2 HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIIePCHUsl, CTAaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmerndeckoe, Menuana, HaubobIIee U 1
3 HauMEHbIIIee 3HAYEHUS], pa3Max, TUCIEPCUsl, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe, MeruaHa, HaUOOJIbIIEE U 1
4 HauMEHbIIIee 3HAYEHUS], pa3Max, TUCIepCusl, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
5 CrnyyaitHble S5KCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. 1
DneMeHTapHbIe COOBITUS (MCXObI)
6 BepositHOCTh citydaitHOro coObITHs. BeposiTHOCTH COOBITHIA B 1
OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMU
7 BepositTHOCTh cimydaiiHoro coObitus. [IpakTuueckas pabota 1
2 Omneparuu HaJ COOBITHAMU: TIEpECEUCHUE, 00bETUHEHNE 1
COOBITUH, TPOTUBOIOIOKHBIE COOBITHA. JlMarpaMmMbl Ditnepa
9 Omnepauuu Hajl COOBITUSIMU: IIepecedeHne, 00beIMHEHNE 1
COOBITUH, IPOTUBOIOIOKHBIE COOBITHA. JlMarpaMmMbl Ditnepa
10 dopMyIa cI0)KEHHUS BEPOSITHOCTEN 1
1 VYcioBHas BEpOATHOCTb. Y MHOKEHHE BEpOSATHOCTEN. JlepeBo 1
CIIy4aliHOTO DKCIIEPUMEHTA
12 VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEpOsITHOCTEN. [lepeBo 1
CIIy4aliHOTO 3KCIIEPUMEHTA
13 VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEpOsITHOCTEN. [lepeBo 1
CIIy4allHOT O HKCIIEpUMEHTA
14 ®opMyita OJIHON BEPOATHOCTU 1
15 ®opMyita OJIHON BEPOATHOCTU 1
16 dopMya moaHOM BepoATHOCTH. HezaBucumblie COOBITHS 1




17 KonrponsHas pabora
18 KomOunaTopHOE MPaBUiI0 YMHOKEHUS 1
19 [lepectanoBku U akTopuan 1
20 Yucno coueranuii 1
21 Tpeyronbpauk [Tackans. @opmyna bunoma HeroToHa 1
bunapHbIi ciy4aiiHbII ONBIT (UCIBITAHUE), YCIIEX U HEylaya. 1
22 HesaBucnmeblie ucnpiranus. Cepusi HE3aBUCUMBIX UCTIBITAHUN
710 TIEPBOTO ycrexa
23 Cepus He3aBUCUMBIX HcTbITaHUM bepHyim 1
24 Cepus He3aBUCHMBIX UCTIBITaHUH. [IpakTHueckas paboTa ¢ 1
MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL
25 Crnyuaiinast BeIm4rHa 1
26 Pacnipenenenue BepostHocTeid. JlnarpamMmma pacnpeaeneHus 1
27 CyMMa 1 Ipou3BeICHUE CIyYallHbIX BEJIMYUH 1
28 CymMa ¥ Ipou3BeCHHUE CITy4alHbIX BEINYNH 1
29 [Ipumepsl pacipenesieHnii, B TOM YHCIIE T€OMETPUUIECKOE U 1
OMHOMUANbHOE
30 [Ipumepsl pacipenesieHnii, B TOM YHCIIE TEOMETPUIECKOE U 1
OMHOMHUATBHOE
31 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM 1
32 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHUI 1
33 WroroBas koHTpoJsibHAs paboTa 1
34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMaTH3allnsl 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanuecrBo
Ne n/m Tema ypoka qacoB
Bcero
[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 3HAHUH. 1
1 Cay4aiiHbIe OTIBITHI ¥ BEPOSTHOCTH CITy4aifHBIX COOBITHH.
Cepun HE3aBUCUMBIX MCIIBITAHUN
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN. 1
2 Cry4aiiHbI€ OTIBITHI ¥ BEPOSTHOCTH CITy4aifHBIX COOBITHH.
Cepun HE3aBUCUMBIX MCIIBITAHUN
IToBTOpenue, o0o01IeHNE, CUCTEMATH3ALMS] 3HAHUH. 1
3 Ciy4aiiHbI€ OIBITHI ¥ BEPOSITHOCTH CITy4aiHbIX COOBITUH.
Cepuu HEe3aBUCHUMBIX HCIBITAHUN
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUH. 1
4 Ciy4aiiHble OIBITHI ¥ BEPOSTHOCTH CITy4aiHbIX COOBITUH.
Cepuu HEe3aBUCHUMBIX HCIBITAHUN
5 [IpuMepsl IpUMEHEHHS] MATEMATUYECKOTO OKHIaHUS 1
(cTpaxoBaHnue, JoTEpes)
6 MatemaTnuecKkoe 0XKHIaHUE CyMMBI CIIy4allHbIX BEJIMYNH 1
7 MatemaTtuueckoe 0XKHIaHie TEOMETPUUYECKOTO U 1
OMHOMUAIBHOTO pacIpeieIeHHM
2 MatemaTnueckoe 0XKHIaHuEe TEOMETPUUYECKOTO U 1
OMHOMMAJIBHOTO paclpeieleHnit
9 Jlucniepcus M CTaHJAPTHOE OTKIIOHEHNE 1
10 Jlucniepcus M CTaHAAPTHOE OTKJIIOHEHNE 1
1 Jlucriepcuu reoMeTpudeckoro 1 OMHOMHUAIBHOTO 1
pacnpeneneHus
12 [IpakTnueckast paboTa ¢ UCIOIB30BAHUEM AIEKTPOHHBIX 1
TaOJIALL
13 3akoH OosbIIMX ynces. BeIOOpouHbIi MeTO ] HccieI0BaHu 1
14 3akoH OoNpIINX YKce. BoIOOpOUHBI MeTO1 HCCiIeI0BaHMI 1
1 [IpakTryeckas paboTa ¢ UCIIOIB30BAHUEM JICKTPOHHBIX 1
TaOJIAILL
16 HroroBasi koHTpoIbHAs paboTa 1




17

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX BeIUYuH. OyHKIUA
IUIOTHOCTH paclpesneneHus. PaBHoMepHoe pacnipeneneHue u
€ro CBOMCTBA

18

IIpuMepsl HENPEpBIBHBIX CIIy4alHbIX BeIUYuH. OyHKIUA
IJIOTHOCTHU pacmpeneneHus. PaBHoMepHOeE pacnpenencHue u
€ro CBOMCTBA

19

20

21

3ajaud, TpUBOASAIINE K HOPMAJILHOMY PACIIPECIICHHIO.
@yHKIUSA IUWIOTHOCTU U CBOMCTBA HOPMAJILHOTO
pacrpeneneHus

[IpakTrueckas paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX
TalJInI

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH.
OnucarenpHasi CTATUCTUKA

22

23

[ToBTOpeHME, 0000IIEHNE ¥ CHUCTEMATH3AIUs 3HAHUH.
OmucarenpHas CTATUCTUKA

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3aIM 3HaHUH. OIBITHI
C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSAMU

24

[ToBTOpEeHME, 0600IIEHNE U cUCcTeMaTH3alus 3HaHUH. OTBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH

25

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
Brruncnenue BeposiTHOCTEN COOBITUI C TPUMEHEHHEM
dbopmyn u rpaduuecKuX METOA0B (KOOpAMHATHAS MpsiMas,
JEpeBo, TuarpamMmma Jusepa)

26

27

28

29

[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHUI.
Brruncnenue BeposiTHOCTEN COOBITUI C TPUMEHEHUEM
dhopmyn u rpaduuecKrX METOA0B (KOOpAMHATHAS MpsiMas,
JEPeBo, TuarpamMmma Jusuepa)

[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHU.
Brruucrienue BeposiTHOCTEH cOOBITHI C TPUMEHEHHEM
dhopmyn u rpaduuecKuX METOA0B (KOOpAMHATHAS TpsiMas,
JIEPEeBO, TUarpamMmma Jusepa)

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3als 3HaHUI.
Beruucrienue BeposiTHOCTEH cOOBITHI C TPUMEHEHHEM
dbopMyn u TpaduIECKIX METOOB (KOOpIMHATHAS MpsMasi,
JIEPEeBO, TUarpamMma Jusepa)

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3alUs 3HaHUI.
Crny4daiiHble BETUYUHBI U pacipeieNeHus

30

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIINS 3HAHUM.
CityyaliHble BEJIMYMHBI M pAcpeIeSICHUS

31

[ToBTOpeHmEe, 06001IeHNE 1 CUCTEMATH3AIUS 3HAHUH.
MaremaTnyecKoe OKHIAHUE CTyYaiiHON BETUYHUHbI




0 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIUs 3HAHUH. 1
MaremaTruyecKkoe OKHIaHUE CIyYaitHON BETMYHHbI
33 Hrorosas koHTpoabHas paboTa 1
34 [ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTH3allvsl 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTarta
6 Teopust BEepOsSTHOCTEH U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U IUATPAMMBbI
OnepupoBaTh MOHATHAMHU: CpeAHee apu(MeTHYecKoe, MeanuaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA OKCIEPUMEHT (OMBIT) H
ClIy4aifHOe COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTapHBINH HUCXON)
6.3 CIIy4ailHOrO  OMbITa; HAaxXOJIUTh BEPOSTHOCTH B  OMNBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITHSIMHU, HAXOJIUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B M3YYEHHBIX CITyJallHBIX SKCIIEPHMEHTAaX
Haxomuts u GopMyaupoBaTh COOBITHS: NEpeceYeHUEe U OObEIUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, NMPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmamu OWinepa U QOpMYJOH  CIIOXKEHHUS
BEPOSTHOCTEN MPU pPELIeHNUH 33134
OnepupoBaTh MOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOUTh BEPOSTHOCTU C MOMOIIBIO MPaBUia YMHOKEHUS, C
MOMOIIIBIO JIepeBa CIIy4aiHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE NMPABHIIO YMHOXKEHUS MPH PEIICHUH 33124
OnepupoBaTh TOHATUSIMH: HWCIBITAHHE, HE3aBUCUMBIC HCITBITAHUS,
6.7 cepus UCIBITAaHUM, yCIIeX U Heyauya; HaXOAUTh BEPOSTHOCTH COOBITHI
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TEPBOTO ycCIieXa, HaXOIWUTh
BEPOSTHOCTH COOBITUI B cepUr UCTIBITaHUN bepHymm
63 OnepupoBaTh MOHATUSAMH: CIy4yailHash BEJIMYMHA, paclpeeleHne

BEPOSITHOCTEH, IMarpaMma pactpeaeieHHsI




11 KIIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYCHUH CIy4yalHOW BEJIMYUHBI TIO
' pacupeneNeHrIo WK ¢ TOMOILBIO AarpaMm
OnepupoBaTh TMOHATHUEM MAaTEMaTUYECKOTO OXKHJIAHMS, TPUBOIAUTH
- IpUMEPBl  TOrO0, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXHUIAaHUE
' CIIy4yallHOM BEJIWYHMHBI, HAXOJWUTh MATEMAaTHYEeCKOE OXHUIAaHUE TI0
JTAHHOMY pacIpe/iesICHUI0
5.3 HmeTh npecTaBieHne 0 3aKOHe OOJIBIINUX YHCe
5.4 HMetp npeacraBiaeHue 0 HOPMaJIbHOM paclpeaesieHUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Koxn
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBienne paHHBIX C  nomoulbto Tabmuu W jauwarpamm.  Cpennee
6.1 apudmeTnyecKkoe, MeaMaHa, HAWOOJNbIIEe W HAWMCHBINEE 3HAUCHUS, pa3Max,
JMCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) M Cly4ailHble COOBITHSA. DJeMEHTapHbIE
coObITHSI (MCXOJbI). BEpoATHOCTHh CIlydallHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEpOATHOCTH COObITUIN. CiydaliHbIe OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITUsiIMH. BeposTHOCcTH  COOBITUH B ONbITAaX C  PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
63 Omnepanyu HaJg COOBITUSAMH: IEpecedyeHue, OO0beJUHEHUE, MPOTUBOIOIOXKHbIE
' coObITus. narpammsl Diinepa. opmyna caokeHus: BEposSsTHOCTEN
64 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4aiiHOro
' skcnepuMenTa. @opmyna nmonHoi BeposTHOCTH. HezaBucumble coObITHS
6.5 Komb6unatopHnoe mnpasuno ymHoxeHus. IlepectanoBku u Qaxrtopuan. Ywucno
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HerotoHa
Bunapublii ciydaifHpli ONBIT (MCIIBITAaHHWE), ycmexX M Heyaaya. HeszaBucumble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHN bepHysmm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Huarpamma
6.7 pactpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCJIE TE€OMETPUYECKOEe U
OMHOMMATIBHOE
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
5 Teopus BeposiTHOCTEN U CTaTUCTHKA




5.1

5.2

UucnoBble XapaKTEPUCTUKU CIIyYallHBIX BEIUYMH: MATEMaTHYECKOE OXKHUAHUE,
JUCIIepCcus U CTaHAapTHOE OTKIIOHeHHe. [IpuMepsl mpUMeHeHUs: MaTeMaTHYeCcKOro
O0KHMJIaHMSI, B TOM YHKCJIE B 3a7a4ax W3 MOBCEAHEBHOM >XM3HU. MaTtemaThuieckoe
OKHMJIaHWE OMHAPHOW CIIyJallHOW BEIMYHMHBI. MaTeMaTH4eCKOe 0XKHIaHHE CYMMBI
CIy4alHbIX BETMYMH. MaTeMaTuueckoe 0>KHIaHuEe U AUCTIEPCHSI TEOMETPUUECKOTO

1 OMHOMHUAJIBHOTO pacIipe/ielIeHH

3aKoH OOJBIIMX YKCEN U €ro poiib B HayKe, Mpupojie u oduiecTBe. BriOopouHbIit

METOJI UCCIIENOBAHUI

5.3

[IpuMepsl HENpEpBIBHBIX — CIy4alHBIX BeaW4yuH. [loHATME O IUIOTHOCTH
pacnpezenenus. 3aga4y, IpPUBOJAIINE K HOPMAIBHOMY pactpeneicHuto. [lonsarue

0 HOPMaJILHOM PaCIpeIeIICHUN




ITPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenne meromaMm [10Ka3aTeNbCTB, AJITOPUTMaMH peLICHMs 3ajad;
yMeHue (GOopMyJIMpOBaTh U OINEPUPOBATh MOHATHAMM: ONpEAEICHHUE,
aKCUOMa, TEeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKU; PUMEHATh UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKIACHHE, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaThb METOJ MaTeMaTHUUeCKONM WHAYKLNU;
IIPOBOAMTH J0KA3aTeJbHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYKICHHM; yMEHHE ONepUpoBaTh
HOHATUSMH: MHOXXECTBO, ITOJIMHOKECTBO, OIEPALlMU HaJl MHOKECTBAMU;
YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar i
OINKCAHMs pPeaJIbHBIX MPOLIECCOB U SIBJICHUIN U NPU PELICHUH 33]a4, B TOM
qucie U3 APYrux y4eOHBIX MPEeIMETOB; YMEHHE ONepHUpPOBATh NOHATUSIMHU:
rpad, cBsI3HbBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCBIBATh Irpadbl pa3IMuHbIMKU CIIOCOOAMU; HCIIONB30BaTh Ipadbl IpH
pelIeHnu 3a1a4

YMeHue onepupoBaTh NOHSATHSIMM: HATypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTEeNEM, KOPEHb HaTypaJIbHOM CTENIEHHU, CTETIEHD C
paloHaIbHBIM MOKa3aTelIeM, CTENIEHb C JIEHCTBUTENBHBIM ITOKA3aTeleM,
jJorapudm uucaa, CUHYC, KOCUHYC M TaHIEHC IPOU3BOJBHOIO 4HCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIIO, WPPaLMOHAIBHOE YHCIIO,
MHOKECTBAa HATYpaJIbHbIX, IIEJIbIX, pPALMUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHHE HCII0JIb30BaTh MPU3HAKHU JISIMMOCTH, HAUMEHBIIUNA 0OLIHiA
JenuTeNs U HauMeHbllee oOlliee KparHoe, ainroput™ EBkimmna mnpu
pELIEHNN 33a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHMS;  YMEHHUE  BBINOJHATH  BBIYMCIEHUE  3HAUEHUH U
npeoOpa3oBaHUsl  BBIPQKEHUH €O  CTENEHSAMH W  Jorapupmami,
npeoOpa3oBaHus  JApOOHO-pAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUpPOBaTh MOHSTUSIMMU:  IOCJIENOBATENbHOCTh, apu@MeTHyeckKas
Iporpeccusi, reoMeTpuyueckas mporpeccusi, OeCKOHEYHO YObIBaroIas
TeOMETPHUYECKas MPOTPECCHsl; YMEHHUE 3aJaBaTh IMOCIIENOBATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpPMYI; yMEHHE ONEepUpOBaThH
MOHATUSIMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJb U apTyMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMILICKCHBIX
qucen (reoMeTpudeckas, TPUrOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apu(PMETHUYECKHE NCHCTBUA C KOMIUIEKCHBIMH YHCIAMU;




MPUBOAUTH IPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONIEPUPOBATH
NOHATUSMU:  MaTpuna 2X2 u  3%3, omnpeneauTelb  MaTpHIIbL,
Ir€OMETPUUYECKUIA CMBICI ONIPEACITUTEIIS

YMeHue onepupoBaTh INOHATHSAMU: PalUOHAIbHBIC, HUPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIIEpUPOBATh
HNOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPaBHEHUE,
HEPAaBEHCTBO, CHCTEMA YPaBHEHMM M HEPAaBEHCTB, PaBHOCHUIILHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHME pEIlaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C I[apaMeTPOM; IIPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKLIMSA, UYETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpEeMyM (PYHKIIMU, HAHOOJbIIEe U HAaUMEHbIIEee 3HAYCHUS
(GyHKINN HA TIPOMEXKYTKE, HEMIpepbIBHAS (DYHKIUS, aCHMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nUecKuii CMBICIT TPOW3BOJIHOW, IEepBOOOpa3Has, ONpeACTEHHBIN
UHTETpajl; yMEHHE HaxXOJUTh ACUMOTOTHI rpaduka (QyHKIUM; yMEHHE
BBIUNCJIATh  INPOU3BOJHBIE CYMMBbI, IPOMU3BEACHHS, YaCTHOIO U
KOMITO3UIIUM (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKLINU; YMEHHE HaxOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMH;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO I HCCIENOBaHUs (YHKLUH,
HaXOJUTh HauOOJbIIME W HAUMEHbIINE 3HAYeHUs] (DYHKIUH; CTPOUTH
rpauKd MHOTOUYIEHOB C HMCIOJIb30BAaHUEM alrapaTa MaTeMaTH4eCKOIro
aHaJlM3a; OPUMEHATH MPOU3BOAHYIO Ul HAaXOXKJIEHUS HaWIydllero
pellieHuss B NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKUX H
¢du3nUeckux 3agavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MAaTEMATHUUYECKOTO MOJECIUPOBAHMS C
NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBath NOHATHAMU: Tpaduk QyHKINU, 0OpaTHas PYHKIHS,
KOMIO3UIMS (PYHKUMNA, JUHEHHas (QyHKUMs, KBagpaTuyHas (QyHKLHUA,
pauvoHanmbHas (YHKIMS, CTerneHHas (QYHKIUSA, TPUTOHOMETPUUYECKHE
¢byHKLMU, 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIMH, MOKa3aTeiabHas U
jgorapupmuueckasi (QYHKIUH; yMEHHE CTPOUTh TpaduKd H3y4eHHBIX
(GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHusi  rpadukoB  (DYHKIIMIA,
UCIOJIb30BaTh TpaMKU A U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpH
peLICHUH 33734 U3 JAPYIMX Y4eOHBIX NPEAMETOBM 33Jay U3 pealbHOU
KM3HM; BBIpAXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
WCIIOJIH30BaTh CBOMCTBA W Tpaduku GYHKIIUHA 171 PEIICHHUS YpaBHEHUH,
HEpaBEHCTB M 33Jay C MapaMeTpamu; M300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3aJaud pPa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLEHTHI, TOJIU U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33/1a4d U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTAaBJISITh BBIPAXKECHUS, YpaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 10 YCJIOBHMIO 33JauM, HMCCIIEIOBAaTh IOJYYEHHOE PELICHUE U
OLICHUBATh MPaBIONOJ00HOCTh PpE3yabTaTOB; YMEHHE MOJEIUPOBAThH
peasibHblE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE MOJENM C HCIOJb30BaHHUEM  ammapara  ainreOpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pPe3ynbTaT

YMeHne onepupoBarh MOHATHAMU: CpelHee apudMeTHueckoe, MeanaHa,
HauOoJIbIlIEe U HaUMEHBIIIEEe 3HAUEHUs, pa3Max, IUCIEPCHs], CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATD
nH(pOopMalLKIo, IPEACTABICHHYIO B TaOIUIaX, Ha JuarpaMmmax, rpagukax,
OTpaKaloIIy0 CBOMCTBA pealbHbIX MPOLECCOB U SIBICHU; NPEICTABIATh
uHpOpPMALMI0 C TOMOLIbI TaOIMI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE [aHHbIE, B TOM YHUCIIE C MPUMEHEHHEM TIpapHuecKux
METO/0B U 3JEKTPOHHBIX CPEJICTB; IpapUUECKH UCCIIE0BATh COBMECTHBIE
HaOJI0ICHNUS C IOMOILBIO IarpaMM pacCceuBaHUs U JIMHEHHO perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIYYaWHBIM ONBIT WU CIy4ailHOE
cOOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJB30BAaHUEM TpadUUECKUX METOA0B; MPUMEHATH
GbopMyIbI CIOXKEHHS U YMHOXKEHHUsS BEpOsSITHOCTEH, (popMyrny MOIHOM
BepoATHOCTH, hopMyny bepryminu, komOuHaTOpHBIE (PAKTHI U (POPMYIIBL;
OIICHUBATHh BEPOSITHOCTH PEAIbHBIX COOBITUI;, yMEHHE OINEepUPOBATH
MOHATUSIMH:  Cly4ailHas BEJIMYMHA, pACIpPEICICHUE BEPOSITHOCTEN,
MaTeMaTUYECKOE OKHUJIAHUE, JUCIEPCUS MU CTAHAAPTHOE OTKJIOHEHHUE
CIy4yallHOM BENWYUHBI, (QYHKIIMU pacupenesieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEJIBHOTO U HOPMAJIBHOT'O PACIIPEICIICHUI; YMEHNE
KCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEICIICHUN IS PELICHUS 3a1aY;
3HAKOMCTBO C TMOHSATUSMU: 3aKOH OOJBIINX YHUCEN, METOABI BBIOOPOUHBIX
HCCIICIOBAHUM; YMEHUE MNPHUBOAUTH IPUMEPBI MPOSIBICHUS 3aKOHA
OONBITUX YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX; YMCHHE
ONEpPUPOBATh MOHATHIMHU: COYETAHUE, NIEPECTAHOBKA, YHCIIO COUYETAHUH,
YUCJIO  TIEPECTaHOBOK; OwmHOM  HproTOHa; yMeHHWE  NPUMEHSTH
KOMOWHATOpHBIC (aKThl M PACCYKIEHUS JJIS PEIICHUS 3a7a4; OIEHUBATh
BEPOATHOCTH PEATbHBIX COOBITHII; COCTABIIATH BEPOSTHOCTHYIO MOJEIH U
MHTEPNPETUPOBATH MTOTYUYECHHBIN pE3yJIbTaT

YMeHHne onepupoBaTh MOHATHSAMHU: TOYKA, NpsiMasi, IUJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, IFIOCKUH YroJl, IBYrPaHHBINA
YTOJ1, TPEXTPAHHBINA YIOJl, CKPEIIMBAIOIIMECS PSMBIE, TAapAJIEIBHOCTh U
NEePHEHANKYIISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroia MEXIy MNpsMbIMHU,
Yroia MeXAy MNpAMOA M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INIOCKOCTH, PaCCTOAHHUEC MCKAY HIpPsSAMbIMHU,
pacCToOAHNUE MEXKAY IINIOCKOCTAMHU, YMCHHE HCIIOJIB30BATh IIPpHU PEIICHHUU
3aaa4 U3Y4YCHHBIC (l)aKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUC OLICHUBATH
pa3sMeEpPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTbh MATEMATHUYCCKUC
MOACIM C IIOMOIIBIO T'€COMETPUUCCKHUX MOHATUH H BCJIIMYMH, PCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbl, 00BEM (UTYPHL,
MHOT'OIPAHHUK, MPABWIbHBIM MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mNapajuienenumnes, Npu3Ma, NUpaMuia, QuUrypa u MOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Imap, cdepa, miomans cdepsl, MIOLAAb
MOBEPXHOCTH MHUPAMUABI, NMPHU3MBI, KOHYCa, HWIMHIpPA, O0BEM KyoOa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMHuabl, MPU3Mbl, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUEHHUs KOHyca M IWIMHJIpA,
NapajuleJibHblE OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss chepbl, UWIMHApPA, KOHYCa; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (QUTYPHI M MMOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeNeHusl H3y4aeMbIX (GUTYp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBaX M MpPHU3HAKAX TE€OMETPUYECKHX (Uryp, OOOCHOBBIBATHHIIN
OnpoBepraTh MX; YyMEHHE MPOBOAMTH Kiaccupukauuo ¢uryp mo
pa3IMyYHBIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JIOTIOJHUTEIbHBIE
MIOCTPOCHUS
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YMeHue onepupoBaTb IOHATHAMH: JBW)KEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIA MEPEeHOC, CUMMETPHUSl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (QUIYpBI; yMEHHE
pacrno3HaBaTh paBHble M MOJO0OHBIE (QUIYpbI, B TOM YHUCJIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpPE; UCII0JIb30BATh T€OMETPUUECKUE OTHOLICHUSI TPU
pEIIEHNN 3aJla4; HaXOJWUTh I€OMETPUUYECKHE BEIWYMHBI (JJIUHA, Yroi,
I0IaAb, 00bEM) MPHU PELICHUHU 3a/1a4 U3 APYrUX YUeOHBIX MPEAMETOB U
U3 peajlbHOW JKM3HM; YMEHHE BBIYHMCIATH TN€OMETPUYECKHE BEIMUYMHBI
(uMHa, yroj, MJoOMIagb, OOBEM, IUIOMIAAb MOBEPXHOCTH), HCHOJIb3Ys
M3Y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCJE: IJIOLAAb MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IIMIMHApPA, MJIomanb cepsl; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuieenunena, MUpamMHuabl, MPU3MBbl, LWIHHIPA,
KOHYCa, I1apa; yMEeHUEe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CymMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YMCIIO, pa3jioKeHHEe BEKTopa Mo 0Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXKAY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI peLICHHS TEOMETPUYECKUX 337124 U 3a/1a4 APYTUX YUSOHBIX TPEIMETOB
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YMeHnue BeIOMpaTh MOIXOASIINNA METO IS PEIICHUS 3a/1a4H; IOHUMaHKE
3HAYUMOCTH MATEMAaTHKHd B HU3YYEHUU MPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHUM; yMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

K IIpoBepsiemMblii 3JIEeMEeHT COIepPKAHUSA
ox

1 Yucia 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT

Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE APOOM, TPOICHTHI,

1.2 OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuii KopeHb HATypaJIbHOW cTemneHu. JlelcTBUs ¢ apupMeTHYeCKHUMHU
' KOpHSIMH HAaTypAJIbHON CTEIIEHU

14 Crenens ¢ nensiM nokasarenaeMm. CTeneHs ¢ pallMOHaIbHBIM NToKa3areneM. CBoMCcTBa
' CTETIeHU

L5 CuHyCc, KOCHHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 = Jlorapudm uncna. JlecsiTHuHBIC M HATYpaJIbHBIE JIOTAPU(MBI

JleficTBUTEIBHBIC YnCcIa. ApU(DMETHUYESCKUE OIIepaIlii C IeHCTBUTEILHBIMU YUCIAMHU.
1.7 [TpubnmxEHHBIE BRIYUCICHUS, PABUJIA OKPYTJICHUS, TPUKUIKA U OIICHKA pe3yNbTara
BBIYUCIIEHUN

1.8  IIpeoOpa3zoBaHue BeIpaKeHUN

1.9 KomMmiuiekcHbie yncia

2 YpaBHEHHUsI U HEpABEHCTBA

2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS

2.2 = HppauroHanbHbIE YpaBHEHUS

2.3 = TpuroHoMmerpuueckue ypaBHEHUS

2.4 Tloka3arenbHble U JiorapuMuiyeckue ypaBHEHUs

2.5  llemnsie u qpoOHO-palMOHATBFHBIC HEPABEHCTBA

2.6 = HppauroHanbHbIE HEPABEHCTBA

2.7 = TlokazaTenbHbIC U Jorapu(hMHUUECKHE HEPABCHCTBA

2.8 = TpuroHoMeTrpuuecKue HEPABEHCTBA

2.9 = Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10  VYpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMU

2.11  Marpuna cuctemMsl JUHEHHBIX ypaBHEeHUN. ONpeaennuTens MaTPULIbI

3 OyHKIUH U TpapuKH

31 Oynkusa, crnocoObl 3amanus (QyHkmuu. ['padux dyakumn. B3zanmaO 00paTHBIE
' ¢ynkuuu. Yérnelie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKINHN

OO6mactp ompeneneHuss W MHOXECTBO 3HaueHnd (ynkouu. Hymm  QyHkIun.

3.2
[IpoMexyTkl  3HAKOMOCTOSHCTBA.  [IpOoMEXYTKM  MOHOTOHHOCTH  (PYHKIIHU.




MakcumymMbl ¥ MUHHUMYMBl QyHKuud. Hawmbonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennas (yHKIMS ¢ HATYpaJbHBIM U IeNbIM MOKa3zateneM. E€ cBoiicTBan rpaduk.

33 N .
CBoiicTBa u rpauk KOpHS n-0i CTENEHN
34  TpuroHomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Iloka3arenbHas u JorapupmMuueckas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkiuid. CpoiicTBa  (QYHKIHA,
' HEIPEPBIBHBIX HA OTPE3KE
3.7  TlocnenoBaTelbHOCTH, CIIOCOOBI 3a1aHUS MTOCIIECA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0XKHBIX IPOIEHTOB
4 Havana marematnueckoro anaiamnsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHIA
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e Maremaruka. BepostHocTb u ctatuctuka: 10 kinacc: 6a30BbIi U
yrIyOJICHHBIN YpoBHU: yueOHoe mocodue/ E.A. byaumosuu, B.A.
bynbsrueB — Mockaa: [Ipocsemienue, 2024.

e Maremaruka. BepostHOCTh 1 ctatucTuka: 11 kiacc: 6a30BbIi 1
yriyOJieHHBIN ypoBHU: yaeOHOoe mocooue/ E.A. bynnmosud, B.A.
bynbsrueB — Mockaa: [Ipocsemienue, 2024.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e Maremartuka. BepossiTHOCTh U cTatucTuka : 10—11-e kiaccsl : 6a30BbIi U
yri1yOJIEHHBIN YPOBHHU | METOJUYECKOE ITocoOue it yuurens. — MockBa
: [IpocBemenue, 2024.

e Maremaruka. BepostHocTh u cratuctuka : 10—11-e knaccel
:yIIIyOJIEHHBIM YPOBEHb : 3a/Ia4HUK : yueOHOe mocodue, - Mockaa :
IIpocsemenne, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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