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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS SIBISETCS
IPOJIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOlnE€HHOro ypoBHS Ha ypOBHE
cpeaHero oouiero oOpa3zoBaHMs. Y4YeOHBIH Kypc MpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl UM IOHMMAaHMsI POJIM TEOPUU BEPOSATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JJIsl M3y4YeHHS CIYYalHBIX COOBITHI, BEIMYHH M IPOIECCOB.
[Tpu u3ydyeHnu Kypca oOoramaroTcs HpeACTaBICHUs O0YYarOLIMXCS O METOAAX HCCIIENOBaHUS
U3MEHYMBOTO MHpA, PAa3BUBAECTCA IMOHMMAHUE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKUX
METOJOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pPEHUS.

Copnepxanne y4eOHOIO Kypca HalpaBiI€HO Ha 3aKpeljeHHe 3HAHUH, MOJyYEHHBIX MpU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA35AX MEKYy HUMHU HA BaKHBIX IPUMEPAX, CIOXKETHI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIEro Mupa. B pesynprare y 00yuyaromuxcst JOJKHO CHOPMUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHX MOJAENX,
UCMOJNb3YeMBbIX /ISl ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOrpaUyeckux BeJIUYMH,
NOTPEIIHOCTE B PAa3UYHbIE pOJAa W3MEPECHHAX, IUTEIBHOCTH O€30TKa3HOH pPaboTHI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHM M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTaM HE TOJIbKO MHKEHEPHBIX CIIEHUATBHOCTEH, HO TAK)Ke COLMATIbHBIX
U TCUXOJOTMYECKHUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUYUTEILHOH Mepe
UCIOJB3YIOT anmapar aHajiu3a OoJbIIMX JaHHBIX. lleHTpanbHyr0 4YacTh ydeOHOro Kypca
3aHHMaeT OOCYXJeHUEe 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAJIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCKyIo (hOpMalIn3aLuIoO.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKTYype yuyeOHOro kypca «BeposTHOCTh u
CTaTHCTHKa» Ha YriayOJI€HHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«CrnyuaitHble cOOBITHS U BEpOSITHOCTU» U «CiydyaifHble BETMUUHBI M 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHM TpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE JIUIsl ITOJIHOLIEHHOIO OCBOCHHS MaTepHala JaHHOro y4eOHOro
Kypca U CMEKHBIX MaTeMaTHUYECKUX y4EOHBIX KYypCOB.

Conepxxanne smHUM «CryyaifHble COOBITHSI M BEPOSTHOCTH» CIYXHT OCHOBOH IJist
(dopMHpOBaHUsT TPEJCTABICHUNH O paclpelielIeHnd BEPOSTHOCTEH MEXIy 3HAaYCHUSIMHU
CIIy4alHBIX BEIWYMH. Ba)kKHyr0 4acTh B 3TOM COAEPkKATEIbHOW JIMHUM 3aHMMAET W3Yy4YeHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuii M 3HaKOMCTBO C HUX HEMpepbIBHBIMU
aHaJI0raMU — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIYYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUIMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4YalolUXCsl HAa ONHCAaHUM M W3YYEHHMM CIIy4alHBIX SIBJICHMH C
MOMOUIbIO HEeMpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAaHHE YAENSETCS I0Ka3aTelbHOMY U
HOPMAJIBHOMY PaCIIpEICIICHUAM.

B ydeGHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE HM3YYCHHUE CBS3H MEXKIY
CJlydyaliHbIMHU BEJIMYMHAMM U ONHCAHHE TON CBSI3U C NMOMOIIBIO KO3 (UIMEHTa KOPPEISILUU U
€ro BBIOOPOYHOIO aHajora. OJTH D3JEMEHThl COJEpXKaHMUsS pa3BUBAIOT TeMy «Jluarpammsl
pacceuMBaHMs», HM3YYCHHYI0 HAa YpOBHE OCHOBHOrO 00miero o0pa3oBaHHs, U BO MHOIOM
OTNHPAIOTCS Ha CBEJICHUS U3 KypCOB alnreOpsl M T€OMETPHUH.



Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CIIyYallHbIX HE3aBUCUMBIX COOBITHUM, HACTYMAIOUIUX B €IUHHUIY BPEMEHHU.
O3HakoMJIEHHE C pacHpe/e]ICHUEM BEPOATHOCTEH KOJMYECTBA TAKUX COOBITUM HOCHUT
Pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHbIe CIHEIUAIbHOCTH, CBA3aHHBIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsydenne ydueOHOTrO Kypca «BeposTHOCTh M CTaTHCTUKa» Ha YIIIYOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTBI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BepositHOCTh ciydaitHOTO cOOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHUM.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CilydyallHOTO SKCIIEpUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBuCUMBbIE MCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeioToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. Cnyualinelii BbIOOp W3 KOHEYHOU
COBOKYIIHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauuu Haja ciaydyaHbIMUA BenuuuHamu. bunaphHas ciydaiiHas BenuuuHa. [Ipumepsl
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIIBHOE.

CoBMeCTHOE pacrlpeeieHue JBYX CIIy4alHbIX BelnuM4MH. He3zaBucuMmble ciydaiiHbIe
BeIMUYMHbL. MareMaTHuecKoe OXHJaHWe clydyailHOM BenuuuHbl (pacnpenenenus). [Ipumepst
OPUMEHEHHs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHue, JioTepes). Maremaruyeckoe
OKu/laHue OMHApHOM Ciy4dailHOM BeMMYMHBI. MaTeMaTHUecKoe OXKHJAaHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue T€OMETPUUECKOT0 U OMHOMUAIBHOTO paclpeieIeHHM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yaHOW BENWYUHBI (pacrpeiesieHus ).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcust u cTaHIapTHOE OTKIOHEHUE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacupeneneHus.

11 KUIIACC

HepasenctBo UeOwnméBa. Teopema YeOwnrméBa. Teopema bepHymiu. 3akoH Oo0IbIINX
yucen. BbeiOopouHbIii MeTos wuccienoBaHuii. Beibopounbie xapaktepucTuku. OleHHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeacieHui.

HenpepsiBHble cnydaiiHble BenuuuHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe M €ro CBOWCTBAa. 3aJadyd, NPUBOAAIINE K
[IOKA3aTeIbHOMY pacHpeleleHuIo. 3ajJaun, MPUBOIALIME K HOPMAJIbHOMY pAacIlpeaeieHUIO.
OyHKIUS TUIOTHOCTH BEPOATHOCTH II0KA3aTEIILHOTO pacmpeeneHus, (YHKIUS IUIOTHOCTU
BEPOSITHOCTH HOPMabHOrO pactpezneneHus. OyHKIMsS MIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajqauu, NPUBOIALIME K
pacupenenenuro Ilyaccona.



KoBapuanmst nByx cinydaiHeix BenudnH. KodpduimeHT IuUHEHHOW KOppEesIuu.
CoBmecTHBIC HAOMIOIEHUS BYX BeIHUuH. Bbibopounsiii koahdunuent xoppensiuuu. Pasnmuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAauMEHBIINUX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESATENbHOCThIO YYEHOI'O, OCO3HAHHWE JIMYHOTO BKIJA/la B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas (u3ndeckas akTUBHOCTD),
¢buznyecKoe COBEPIIEHCTBOBAHKE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYAO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oyxaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TMOHUMAaHWE BIHUSHUS COLUAIHHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
NI00aNbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLel cpelbl, MIaHUpOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OOUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATh U MPeoOpa3OBHIBATh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSX U  YTBEPXKICHHUSX, IMpeajaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI MO pe3ybTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUINUTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETAa HAa BONPOC U AJIS
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMalMIO, MpeAcTaBIATb €€ B pa3IuuHbIX  (opMmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYIMPOBATh CYKICHUS B COOTBETCTBHU C YCIOBUSMH M LEISIMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jlle 00CYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3indue u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, HKCIIEPHMEHTA, HCCIEIOBAHMSA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHs 3aJayd, BbIOMpaTh CrOco0 peleHUs ¢ Y4EToMm
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI peIIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMM [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBUIA
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3aa4uu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH PUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yibTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM palOThI, paclpeAcisTh BHIBI pabOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHMBAaTh KAaueCTBO CBOEro BKJaJa B OOIIMH MNPOAYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOJTHO OIEPHPOBATH MOHATHIAMU: Tpad, IUIOCKUH rpad, cBsI3HBIN rpad, myTh B rpade,
LIeNb, LIUKIL, IEPEBO, CTENIEHb BEPILUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MMOHATHAMU: CIyYalHbIM SKCHEpUMEHT (OIbIT), Cly4yailHoe
coOBITHE, 3JIEMEHTApHOE CcllyyailHoe COObITHE (3JIEMEHTApHBI MCXOJ) CIIy4allHOrO OIbITa,
HAXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh U (POpPMYTUpPOBATH COOBITHS: TNEpeceueHue, OObEIMHEHUE TaHHBIX COOBITHH,
cOOBITHE, NPOTUBOIOJIOXKHOE IAHHOMY, HCIOJIb30BAaTh AUMArpamMMbl Oiliiepa, KOOPAMHATHYIO
OpsAMyl0 JJIs pelleHHs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHHMsI BEpOSITHOCTEH JJis
BEPOATHOCTEN JIBYX U TPEX CIy4YalHbIX COOBITUM;

OIEpUpOBaTh MOHATHUAMHU: YCIOBHAasT BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU COOBITUH ¢
IIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYINy HOIHOH
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, OnpeesiTh He3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbI JJsl IEPEUUCIICHUs 3JIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHUHM ClIy4alHOrO OMNbITa, pEUIeHUs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMBbIE HCIBITAHMS, CEpUsl UCHBITAHWM, HAXOJUTh BEPOSITHOCTU COOBITHI: B
CEpHUHU UCTBITAaHUI JI0 IIEPBOTO YCIEXA, B CEPUM UCIBITAHUN BEpHYIIM, B OMBITE, CBI3aHHOM CO
CITy4aliHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  Cly4ailHass  BEJIMYMHA,  pacHpelelieHne
BEPOSTHOCTEH, IUarpaMMa pacrpesielieHusi, OMHapHas ciy4aiiHas BeJMYHHA, T€OMETPHUYECKOE,
OMHOMMAJTIBHOE paclpeieeHue;

ONEepUpPOBaTh MOHATHUSIMU: COBMECTHOE pacCIpeieieHHe [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEIETICHUS ABYX CIydyalHBIX BEIMUUH JJIsl BbIIEIICHUS
pacnpeneneHuss  KaXJIOW  BEIMYMHBI,  ONpPENEICHHS  HE3aBUCUMOCTH  CIIy4alHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MaTEeMaTHUECKOT0 OKUJaHUS CITy4ailHOW BETMUUHBI
(pacnpenenenus), NMPUMEHSITh CBOMCTBA MAaTEMaTHYECKOrO OKUIAHHS IPH PEIIeHHUH 3ajad,
BBIUHCIISTh MaTEMaTHUYECKOE OKHJaHHe OMHOMUAIBHOTO M T€OMETPUYECKOTO paclpeiesieHul;
CBOOOJTHO ONEpUpPOBATh MMOHATUSAMH: JUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHE CllydailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIy4yailHOM BeNWYHMHBI (pacrpelesieHus) Mpu
pellleHnn 3a/lady, BBIYUCIATH TUCHEPCUI0 M CTAaHJAPTHOE OTKJIOHEHHE TIE€OMETPHUYECKOro u
OMHOMHUAIBHOTO paclpeaeeHuH.

K xonmy 11 ky1acca o0yyaromuiicss HAyYUTCS:

BBIYUCIIAATH  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO JIaHHOW BBIOOPKE U OIICHMBATh
XapaKTepUCTUKU TE€HEpPAIbHONM COBOKYIMHOCTH [AHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSITHOCTU COOBITUH M TPOBEPSTH IMPOCTEHIIME CTAaTUCTUYECKUE THUIIOTE3bI,
10JIb3YSICh U3YYEHHBIMH PaCpPECIICHUSIMU;

IPUBOIUTH NPUMEPHI 3a7ad, NPUBOAAIIMX K IOKA3aTEIbHOMY paclpeAciieHuo, 3ajad,
IPUBOAALIMX K HOPMaJIbHOMY pactpeenenuto. OnepupoBaTh NOHATHAMU: (PYHKIHS IOTHOCTH
BEPOSITHOCTH ITOKA3aTEJILHOTO paclpeieNeHus], PyHKIUs IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacripenenieHusi, (pyHKIMS MIOTHOCTH M CBOWCTBAa HOPMAJIBHOTO pacIpelesIeHUs ;ONpeeNniTh
KO3 PHUIMEHT TUHEHHON KOPPETALMH, BBIOOPOUHBIN KOI(PDUIIMEHT KOPPETSALIHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
DneMeHTHI Teopuu rpados 3
Crny4aiiHbI€ OTIBITHI, CITy4ailHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUM
Omnepanuu HajJ MHOKECTBAMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocienoBaTebHbIX UCIIBITAHUI.
Ucnpiranusa bepnynnu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUUHBI U pacripeiesieHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsn4yecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNEeMEHTBl MAaTeMAaTUYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpMAaJIbHOE pacIpeieIeHus

Pacnpenenenue Ilyaccona

CBs13b MeXy CITy4allHBIMH BETMYHMHAMHU

O06001eHne U cucTeMaTu3alus 3HaHUK 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposAsTHOCTEN U CTaTUCTHKA
6.1 UuTtath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIblIee, HAMMEHbIIee 3HaYeHNE, pa3MaxX MacCHBa YUCIIOBBIX IaHHBIX
OnepupoBaTh MOHATUSIMU: CIIY4alHbIM SKCIIEPUMEHT (OIBIT) U CllydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTapHBIH MCXOJ) CIy4aiiHOTo
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PaBHOBO3MO>KHBIMHU
CJly4yaliHbIMU COOBITUSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe W OObEIHMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTHUBOIOIOKHOE JIAHHOMY COOBITHIO;
' HOJIB30BaThCS AMarpaMMaMu Diiepa 1 GopMyIIoil cloxkeHHs BEepOsSTHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOIIBIO IPaBUJIA YMHOXKEHUS, C IOMOIIBIO
JIEpEBa CIy4aiiHOTrO OIMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUAMU: HCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUH
' HE3aBUCHMBIX HCIIBITAHUH 1O TEPBOr0 YCIEeXa, HAaXOJUTh BEPOSATHOCTU
coObITHI B cepuu uctibiTanuit bepuymnnun
6.8 OnepupoBaTb  NOHATUSAMH:  CiIydaliHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEN, AarpaMma pacrpeaciieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydallHOM  BEJIMYMHBIIIO
' pacnpeesIeHUIO UK C TOMOLIBIO AUATPAMM
5.2 OnepupoBaTb MOHATHEM MaTEMAaTUYECKOTO  OXKHMJAHUSA, IPUBOJIUTH




IIPUMEPBI TOr0, KaK IMPHUMEHSAETCS MATEMaTU4YECKOE OXKUAAHME CIIydalHOM
BEIIMYMHBI, HAXOAUThb MAaTEMaTHYECKOE€ OXKUAAHUWE [0  JAHHOMY
pacrpeaesieHUIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

NmeTts MMPEACTABICHHUE O HOpMaJIbHOM paclpCACICHUN



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa
6

6.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

[IpencraBienue TaHHBIX C MOMOLILIO Tabuull U quarpamm. CpenHee apudmeTHieckoe,
MeJMaHa, HauOoJbIllee U HAUMEHbIIee 3HAYeHUsI, pa3Max, JAUCIIEPCHUsI U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyJaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DIeMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTH ciy4aitHOro cOOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

6.4

6.5

Onepauuyu Haja  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObITus. uarpammsl Ditnepa. opmyna ciaoxkeHus: BEposATHOCTEN

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHME  BEpoOsTHOCTeH. JlepeBo  ciydaiiHOro
skcnepuMenTa. @opmyna nonHoi BeposTHocTH. HezaBucumblie coObITHS

Kom6unatopHoe mpaBwio yMmHoxeHus. IlepecraHoBku u Qaxtopuan. Yucio
coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HetotoHa

6.6

bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBbITaHUI 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
[Ipumeps! pactipenenenuii, B TOM 4Kciie TeOMETPUUYECKOeH OMHOMUAIbHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIUMYMH: MAaTEMaTHYECKOE OXHUIAHUE,
JTUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl mpruMeHeHusT MaTeMaTH4ecKOoro
OKMJIaHHs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTteMaTnuecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUUYECKOTO U
OMHOMMAJIBHOTO paclpeieeHuit

5.2

3akoH OOJBIIUX YHUCET M €ro POojb B Hayke, Mpupone W odmectBe. BribopouHbIit
METOJI CCIICNIOBAaHNHI

5.3

IIpuMepsl  HENpPEpBIBHBIX — Cily4alHbIX  BeduuuH. lloHsatne o0  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMaJIbHOM PaclpeacIeHun




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
o0pa3oBaHus

Brnanenue wmeromamu 0Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3a7ady;
yMeHue QGOopMyIUpPOBaTH U ONEPUPOBATH MOHATUSMHU: OMpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTeMaTH4eCKOW HWHAYKLUU;
IMPOBOAUTDL AOKA3aTCIbHBIC PACCYXXACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  NPaBUWIBHOCTh  PACCyKIEHUN; YMEHHE ONEepUpOBaTh
MOHATHUAMU:. MHOXECTBO, IMOAMHOXCECTBO, OICpallMi HAJ MHOXKCCTBAMMU,
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMN 3a7a4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IIEI0E YHUCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTYpaJbHON CTENEeHH, CTENeHb C
palMOHATIFHBIM TTOKa3aTelleM, CTETEeHb C JCHCTBUTEIBHBIM TIOKA3aTeleM,
JorapuM dUYHCIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOIO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINHA 0OLIuii
JeTUTeNh W HauMeHbllee oOmiee KparHoe, anroput™ EBkmmma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJHATH BHIYMCIICHUE 3HAUCHUH U ITPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-

palloOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATHUSMHU:




MOCIIE0OBATEIHPHOCTh, apU(PMETHUECKass TPOTPECCHs, TEeOMETpUYCCKas
mporpeccusi, OCCKOHEYHO YOBIBAarOIasi T'eOMETpHYecKas IPOrpecCus;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUICGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMIUIEKCHBIX YUCEN; OMEPUPOBATH
MOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefeiauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAJIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXICCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIIZ, HEpPaBCHCTB W CHUCTEM; YMCHHUC PpCHIaTb YpPAaBHCHUA,
HEpaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaThb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHHUA MAaTEMAaTUYCCKHX

3a/laq 1 3a7a4 U3 pa3JInIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (YyHKIMH, HanOojbllee U HAaUMEHbIIEEe 3HAUCHHS
GYHKIIMM Ha MPOMEXKYTKE, HelpepbIBHAs (YHKIMS, aCUMITOTHI rpaduka
¢yHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nyecKkuil CMbICII MPOU3BOAHOM, TNepBOOOpa3Has, ONpeaeTIEHHbII
UHTETpal; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKLIUU; YMEHHE HAaXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKUIHUH,
HaXoJuTh HauOOJbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero

peuiCHusd B MPUKIAAHBIX, B TOM YHCIIC COHHUAJIbHO-3KOHOMHUYCCKHUX U




du3nUYecKUX 3a7adax; HAXOAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO
UHTErpaia; MPHUBOAMUTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoOIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHnue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, OOpaTHAs (yHKIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas (QYHKIMA, KBagpaTH4yHas (QyHKIuS,
pauvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GbyHKIMI,  BBIONHATHL  MpeoOpa3oBaHus  rpadukoB  GyHKIH,
UCTIONIB30BaTh Tpa(uKH Uil U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j1a4 M3 APYIHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKUMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemate TEKCTOBBIE 3a/ladM Pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIIEN0BATh IIOJY4YEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YIbTAaTOB; YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue omepupoBaTh MOHSATUSMU: CpelHee apudMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0oOpa; YMEHHUE W3BJIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MpeCTaBIeHHYI0 B TabIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANBbHBIX MPOIECCOB U SBICHUN; MPEACTABIATH
uHpopMaIMi0 C TOMOMIBIO TaONWII ¥ AWarpaMM; HCCIIEI0BaTh
CTAaTHCTUYECKUE [IaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpaUuecKu MCCIeA0BATh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
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COOBITHE, BEPOSITHOCTh CIIYYallHOTO COOBITHS, YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUECKUX METOJIOB; IMPHUMEHSTh
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSAMH:  CIIydaiiHas BEJIMYMHA, pAacCHpeielieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  pacHpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeeieHnii; yMeHHe
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN /ISl PEIICHUs 3a/1a4;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCIIO  TEPEeCTaHOBOK; OwmHOM  HpBIOTOHA; yMEHHE  TPUMEHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIEb U

UHTEPIPETUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
pPacCTOSIHUE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKAY IIIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OILICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3aa4Un

YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYpbl, 00BEM (GUTYpHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapaienenuresn, Opu3Ma, NOHpamMuiIa, (urypa u TOBEPXHOCTh
BpaIlleHNs, OWIMHAP, KOHYC, Imap, cdepa, Iwromans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUIBI, MPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyoOa,
NPSMOYTOJIBHOTO Tapauleenunesa, HTHPaMUAbl, NPU3MBbI, LIWIMHAPA,

KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LWJIMHIpA,
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NapajuleJIibHblE OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeaencHus u3ydaemMbIx (PUryp, BbIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiacCHUpUKauioo GuUryp Imo
pa3IUYHBIM [PU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIE

IMOCTPOCHUA

YMeHHe  onepupoBaTh HOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacrno3HaBaTh paBHbIC W TOMO00HBIC (DUTYpPBI, B TOM 4YHCIE B MPHUPOJC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEITUYHMHBI (JTMHA, YTOJI,
I0MIa/ib, 00BEM) MPHU PEUIeHUH 331a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIYHCIATH TCOMETPHUYCCKHUE BEITUIMHBI
(IMHA, Yroi, IUIOMagb, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HUCIOIb3YS
U3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIe1a, MUPaMUIbI, TPU3MBI, IHIUHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

YMenue ONCpHUPOBATh TOHATUAMU: MPAMOYTOJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOp,Z[I/IHaTHblﬁ METO

JJI pEHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB
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YMenue BLI6I/IpaTB MOAXOOSAIIUN METOI JJIsI pelmiCHud 3ala4i,; IOHNUMaHUuC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU IPHUPOAHBIX U O6IH€CTB€HHI)IX
mponeccoB u ﬁBHGHHfI; YMCHHUC pacClio3HaBaTb TMIPOSBJICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYUCIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LENbIX Yncel

12 Panyonanenple  uyncna. OOBIKHOBEHHBIE M JI€CATHYHBIE JpPOOM, MPOLEHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaslbHOM cTeneHu. JleHcTBUs ¢ apupMeTHdecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI

HevictButenbHple 4YHucia. Apu@MmeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, PaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yibTara BBIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaeauTenb MaTPULIbI

3 OyHKIUY U TpadUKU




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zateseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢Qyaknumii. CpoiicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas GyHkiuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI
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