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HOACHUTEJBHASA 3AIINCKA

VY4eOnblli Kypc «BeposTHOCTP M CTAaTHCTHKA» YriayOJIEHHOrO YpPOBHS
ABJISIETCSl TPOJIOJDKEHWEM M Pa3BUTHEM OJHOMMEHHOrO YyueOHOTO Kypca
yrayOJaEHHOTO YpOBHS Ha YPOBHE CpeIHEro oOuiero oopasoBaHus. Y4eOHbIN
Kypc TpemHa3sHadyeH s (HOPMHUPOBAHHS y OOYUYAIOMUXCS CTATHCTUYECKOMN
KyJIbTYpbl W TIOHUMAHUS POJU TEOPUU BEPOATHOCTEH KaK MAaTEeMaTHYECKOTO
UHCTPYMEHTA JIJIs1 U3YYECHHS CITydyalHbIX COOBITUH, BEIMYUH U TpouieccoB. [Ipu
U3YYCHUH Kypca oO0OoramaroTcsi MNpeACTaBIeHUs OOyYaroluxcss O METOoJax
UCCJICIOBAHUSI M3MEHUMBOIO MHUpPA, Pa3BUBACTCS MOHMMAaHUE 3HAYUMOCTH U
OOITHOCTH MaTEMaTUYCCKUX METOJOB ITO3HAHWS KaK HEOTHhEMJIEMOW YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHHSL.

Conepxanue ydeOHOrO Kypca HampaBJIeHO Ha 3aKpeIUieHWE 3HAHWM,
MOJIYYCHHBIX TIPU U3yYEHUHU Kypca Ha YPOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus,
Y Ha Pa3BUTHE MPEACTABICHUN O CITyJYalHBIX BEIMIMHAX U B3aUMOCBSI3IX MEKTY
HAMHU Ha BaXXHBIX MTPUMEPaXx, CEOKETHl KOTOPBIX MOYEPITHYTHI U3 OKPYIKAOIIETO
Mmupa. B pesynbrare y 00y4arommxcs J0IKHO CPOPMUPOBATHCS TIPEICTaBICHNE
0 HaumbOoJiee YIOTPEOUTEIBHBIX M OOIMX MaTeMATHYECKUX MOJICIX,
UCIIOJIb3YeMBIX JJIsl OTHCAHUS AHTPOTIOMETPUYECKUX U JIeMOTpapuuecKux
BEJIMYMH, TOTPEITHOCTCH B pa3duYHbIC pOJa H3MEPEHUSX, IUTEIbHOCTH
0e30TKa3HOW PabOThI TEXHUYECKHUX YCTPOWCTB, XapaKTEPHUCTUK MACCOBBIX
SBJICHUM M TIPOLIECCOB B oOIIecTBe. YUeOHBIM Kypc sBIseTcs 0a3ou s
OCBOCHHUS BEPOSITHOCTHO-CTATUCTHYECKUX METOJIOB, HEO0OXOIMMBIX
CHEIUAIICTaM He TOJIbKO WHKEHEPHBIX CIEIUATBLHOCTEH, HO TAKKE COITMATBHBIX
U TICHXOJIOTHYECKUX, TITOCKOJbKY COBpPEMEHHBIE OOIESCTBCHHBIC HAyKH B
3HAYMUTEIBLHOM Mepe WCIONB3YIOT almaparT aHajin3a OOJBIINX JaHHBIX.
[leHTpanpHYIO YacTh yueOHOTO Kypca 3aHUMAET OOCYKIICHHUE 3aKOHA OOJIBIINX
gucen — (QyHAAMEHTAIBHOTO 3aKOHA MPHUPOIBI, UMEIOIIETO MAaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTCTBUMM ¢ yKa3aHHBIMHU IIEISIMH B CTPYKType y4eOHOTrO Kypca
«BeposITHOCTh M CTaTHCTHKA» Ha YIIYOJIEHHOM YpPOBHE BBIJCIICHBI OCHOBHBIC
comepxkartenbHple JUHUM: «CiaydaliHble COOBITHS ¥ BEpPOSITHOCTH» W
«CrnyyaliHble BEJIMUYMHBI ¥ 3aKOH OOJIBIITUX YUCET.

[ToMUMO OCHOBHBIX JTUHUM B yU4€OHBIN KypC BKIIFOUEHBI 3JIEMEHThI TEOPUU
rpagoB U TEOPUM MHOMXECTB, HEOOXOAUMbIEC JI IMOJTHOLEHHOIO OCBOCHHS
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Conepxxanne JmHUM «CiydailHple COOBITHS U BEPOSITHOCTH» CIYKHUT
OCHOBOM 17151 GOPMUPOBAHUSA MPEACTABICHUN O paclpeaeeHIH BEepOsSTHOCTEH
MEXIy 3HAUYCHHUSIMU CIy4YalHbIX BEIWYMH. BaxHyl0 dYacTtb B JTOH
COIEPKATEIIbHOW  JIMHUM  3aHMUMAaeT  HM3Y4YEHUE  TEOMETPUYECKOTO H
OMHOMHUATBHOTO PACIPEICICHUN U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMHU
— MIOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIpENCICHUSAMH.

TeMbl, CBS3aHHBIE C HENPEPHIBHBIMUA CIyYallHBIMU BEJIIMYMHAMHU U
pacnpeneNeHUsIMH, aKIEHTUPYIOT BHHUMAaHHE OOY4YarOIIMXCS Ha OMHCAaHUU U
M3YYEHUU CITyYalHBIX SIBJICHUN C TOMOLIBIO HEMPEPBIBHBIX (PyHKINI. OCHOBHOE
BHHMAaHHE YJEISETCS OKA3aTeIbHOMY U HOPMAJIbHOMY PACIPEIETICHUSM.

B yuebGHOM Kypce nmpenycMaTpuBaeTCs 03HAKOMUTENBHOE U3YUYEHHUE CBS3H
MEXAY CIydallHBIMM BEJIMYMHAMU W ONMCAHUE HTOW CBSA3M C IOMOLIBIO
KO3(pPUIMEHTa KOPPEISUUU M €ro BBIOOPOYHOTO aHajora. DTH 3JIEMEHTHI
collepKaHUsl Pa3BUBAIOT TeMy «JlMarpammbl pacceMBaHMs», NU3YUEHHYIO Ha
YPOBHE OCHOBHOI'O 00I1I€ET0 00pa30BaHusl, © BO MHOTOM OIMPAIOTCS HA CBEACHUS
U3 KypCOB aireopsl 1 TEOMETPUH.

Emé oauH »neMeHT coaepkKaHus, KOTOpbIA MpeIaracrcs Ha
O03HAKOMHTEJIBHOM YPOBHE — IOCIEAOBATEIBHOCTh CIIYYaiiHBIX HE3aBHUCHMBIX
COOBITMH, HACTYNaWIIMX B €IMHUIYY BpeMeHH. (O3HaKOMJIEHHE C
pacrpesieieHueM  BEPOATHOCTEM  KOJIMYeCTBA TaKUX  COOBITUM  HOCHUT
Pa3BUBAIOIINN XapaKTep U SBIACTCS aKTyaJIbHBIM JIJIs1 Oy yIUX aOUTypUEHTOB,
NOCTYNAIOMIMX Ha YydeOHbIe CIELUATbHOCTH, CBS3aHHbBIE C OOLIECTBEHHBIMHU
HayKaMH, [ICUXOJIOTUEN U yIPABICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTb M CTaTHCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoaMTCs 68 yacoB: B 10 kimacce — 34 daca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COILEPKXAHUE OBYYEHUAA
10 KITACC

I'pad, cBs3Hbll Tpad, nytu B rpade: uukiel u uenu. CreneHb
(BasieHTHOCTB) BepiuHBL. ['padbl Ha 1ockocTH. [lepeBbs.

CnydaiiHple  SKCIIEpPUMEHTBHI  (OMBITBI) W CIOy4YailHble  COOBITHS.
DOneMeHTapHble COOBITUSA (MCXOIbI). BeposTHOCTH CIIy4aiiHOTO COOBITHS.
bmu3zocTh 4acToTel M BEpPOSITHOCTH coObITHM. CiydailHble ONBITBI €
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanun Ha COOBITHSIMU: repeceyeHue, 00BbeIMHEHHE,
MIPOTHUBOIOJIOXKHbBIE CcOoObITUs. Jlmarpammbl Oiinepa. DopMmyna CIOXKEHHUS
BEPOSATHOCTEM.

VYciioBHasA BEPOSATHOCTb. Y MHOKEHUE BEPOSITHOCTEN. JlepeBo CilydallHOTO
skcriepumenTa.  @opmyna noisHOM — BepostHocth.  Popmyna  baiieca.
HesaBucumelie coObITHS.

bunapHbIil  ciy4ailHblii ONBIT (MCHBITAaHUE), YyCOEX M HeyJaya.
HeszaBucumele wucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITAHUI 10 MEPBOTO
ycnexa. [lepecranoBku u pakropuan. Yucno coueranuii. Tpeyronpauk [lackans.
®opmyna ounoma HeroToHa.

Cepuss He3aBUCHMBIX uchlbIiTaHuil bepHymnu. CrydaiiHelii BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BepostHocTeil. Jlmarpamma
pactipenenenua. Omnepanuu  HaJ CIyYallHbIMM  BeJMYMHAMH. buHapHas
ciyvariHas BennuuHa. [I[pumepsl pacnpeneneHnii, B TOM YUCIIE T€OMETPUUECKOE
1 OMHOMHUAJILHOE.

CoBMECTHOE pacnpe/iesieHue JIBYX CIIy4allHbIX BeJuuuH. HezaBucumbie
CIIydallHble BEJIIMYMHBIL.MaTeMaTHuecKoe OXHUAAHUE CIIyYalHOM BEJIMYHUHBI
(pacupenenenusi). Ilpumepbl NOpUMEHEHUS] MATEMATUYECKOTO  OXKUJAHUS
(ctpaxoBaHue, jotepes). MaTeMaTUuecKoe OXXKHIaHUE OWHAPHOUN CIydaitHOM
BEIIMYMHBI. MaTeMaTH4eCKOe OXHUIAAHUE CYMMbl CIIYYallHbIX BEJIMYMH.
MaremMatnyeckoe  OXHJAaHHWE  TEOMETPUYECKOTO W OMHOMHAIBLHOTO

pacnpeaeneHun.
Jucnepcuss W CTaHAAPTHOE  OTKIOHECHWE  CIIyYaWHOW  BEJIIMYUHBI
(pactpeneneHus). Hucniepcus OuHapHOM CIIy4alHOMN BEJIMYMHBI.
——MaFemarhieckoe-oxkHAAHHS HPOH3BEJCHIA U JIUCIIEPCUs CYMMBI HE3aBHCUMBIX
0 CITY Y AVESTIMOHNAGGHEPCHS U CTaHIAPTHOE OTKIOHEHHE OMHOMHAIBHOTO
SNIEKTPOHHOM NMNOANUNCBIO
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pacnpenenenus. [ucrnepcus M CTaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO
pacnpeneneHusl.
11 KJIACC

HepasenctBo YebniméBa. Teopema YeOniména. Teopema bepuymiu. 3akoH
Oonpmux yucen. Brwibopounslii MeTon  uccienoBaHuil.  Bribopounbie
xapakTepucThku. OIleHUBaHUE BEPOSATHOCTU COOBITHS MO BELIOOPOUYHBIM TAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOILIBIO U3YYEHHBIX PACTIPEACIICHUI.

HenpepriBHble ciyuaiinpie BeqnuuHbL. [Ipumepsl. DyHKIMSA IUIOTHOCTH
BEPOATHOCTU pacupenesneHus. PaBHOMEpHOE pacnpenesnieHue U €ro CBOMCTBA.
3agaun, IPUBOAAIIME K IOKA3ATEIIBHOMY PACIIPEACIICHUIO. 3a1a4u, IIPUBOISIIIHE
K HOpPMaJIbHOMY pacrnpeneicHuto. @DOyHKIUS IUIOTHOCTA  BEPOATHOCTH
MIOKA3aTeIbHOTO  paclpeiesieHus, (QYHKIUsS  IUJIOTHOCTA  BEPOSTHOCTH
HOPMAJIBHOTO pacnpenaeneHus. @yHKIUs IUIOTHOCTA U CBOKWCTBA HOPMAJIbHOIO
pacrpeneneHus.

ITocimenoBaTeNbHOCTh OJWMHOYHBIX HE3aBHUCHMBIX COOBITHH. 3aadwu,
MPUBOIAILINE K pacnpenesiennto [lyaccona.

KoBapuanuss naByx ciydaitHeix BenuuuH. Kosdduiment muHenHOM
koppensiiud. CoBMeCTHble HAOMIONEHUS JBYX BEJIWYUH. BbpIOOpOUHBII
KO3 GULIMEHT Koppesiiuu. Pa3nuune Mexay JUHEHHON CBA3bI0 U TPUUMHHO-
CJIEJICTBEHHOW CBA3bI0. JIMHEHas perpeccusi, METOI HAaMMEHBIIINX KBaAPaTOB.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH M CTATUCTHKA» (YTJIYBJIEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCKOr0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON TTO3UITUH 00YJaIOMIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro O0OIecTBa, TMPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHM,
MpOoNEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aMMO/JICUCTBOBATh C COIMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMUA U HA3HAYECHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K IPOILLJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKEHUSM POCCHMCKMX MAaTEMAaTHKOB M POCCHUMCKOW MaTEMaTHYECKOU
IIKOJIbI, WCIIOJb30BAaHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, HSTUUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUW HAyKH H
NEATEIIbHOCThI0 YYEHOrO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYUBOTO OyAYIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMAaTHUYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 0€30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U
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FOTOBHOCTh K TPYIy, OCO3HAaHUE ILIEHHOCTU TPYIOJIOOUs, MHTEpPEC K
pasnuyHbIM  chepaM  TPo(ecCHOHATBHON  JACSITEIBHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUIIOKECHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynymeld npodeccun M peann30BbIBATH COOCTBEHHBIE KU3HEHHBIE ILIAHBI,
TOTOBHOCTh W  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TMPOTSHKECHUH BCEH >KU3HU, TOTOBHOCTH K aKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYphl, TOHMMAaHHE BIUSHUSA
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSIHHUE MPUPOJHOM W
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJIOTHYECKHUX
npo0sieM, OpUEeHTAIs Ha IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM ISl pelieHUs
3a/1ay B 00JIACTH OKPY’KAIOIICH Cpeibl, IJITAHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOYKHBIX MMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM TMpPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKd Kak chepbl YEeTOBEYECKOW NeATEeTLHOCTH, ITAlOB €&
pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS LMBWIW3ALMHU, OBJIAJICHUE SI3BIKOM
MAaTEMATUKU U MATEMaTHUYECKOW KYJIbTYpOW KAaK CPEACTBOM IIO3HAHHUSI MUDA,
TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO U HMCCIIEIOBATEIbCKYIO NEATEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble Jiornueckue aeicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOIIEHHA MEXIy TMOHATHUAMH, (HOPMYIHPOBATH
OTIPEIEIICHUS NOHSATHH, yCTaHAaBJINBATh CYILIECTBEHHBIN MPU3HAK
KJaccu(UKanuy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh, (QOPMYIUPOBATH U  NPeoOpa3oBbIBaTh  CYKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIE, €IUHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE,

BBISBISITD ~ MaTr€MaTH4YeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U

—————FPOTHBOPS A B-PAKFAX AGHHERGHAQIIIOICHIAX M YTBEPXKICHUSX, PE/IaraTh

KPUTPOKYMEHILMHB I ERICABRKOHOMEPHOCTEN U IPOTUBOPEYN;
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




JIeNnaTh BBIBOABI C WCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHIECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BHICTpAaWBATh apTryMEHTAIIUIO,
MIPUBOJANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUs, BBHIOMpATh HaWOoJiee TMOAXOMANUN C  y4ETOM
CaMOCTOSTENIbHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

HCITOJTB30BaTh BOMPOCHI KaK MCCIICIOBATCILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BONPOCHI, (GUKCUPYIOIIUME MPOTHUBOpeUYne, IMpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3HIINIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN OKCIIEPUMEHT,
WCCJIEIOBAaHUE IO YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEKy 0OHEKTaMU, SIBICHUSMH,
poLeccamy;

CaMOCTOSTENIbHO (OPMYJIUPOBATH 00OOIIEHUS U BBIBOBI MO pe3yJibTaTam
MPOBEAEHHOTO HAONIONICHUs, WCCIEOBAHUS, OIICHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKKe BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH JIe(OUIIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOIIPOC U TSI PEIICHUS 3a/1a4u;

BBIOMpAaTh  WHGOpPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HWH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHSI,

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, MIPEACTABIATH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpaUIecK;

OIICHUBATh HaJEKHOCTh uHbOpMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCcTBHSA
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YCTHBIX U ITHCBMEHHBIX TEKCTAaxX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3aJa4H,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAT;

B XOJI€ OOCYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, pelIacMoOW 3ajaud, BBICKA3bIBATh HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU JIPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3Indyhe U CXOJCTBO MO3UIINI, B KOPPEKTHOU (popme
(opMyIMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

IOPENCTAaBIATh  pPE3yJbTaTbl  pPEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUSI, MIPOEKTA, CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUICHUS C
y4E€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepPCcaJbHbIe YUeOHbIE TeiCTBUSA

Camoopranuzamnus:

COCTaBJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C Yy4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHAHTHI PEHICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU T[IO3HABATEIbHOM peIIeKCHH KaK OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUHN U MBICITUTEIBHBIX MTPOIIECCOB, MX PE3YJIbTATOB, BIAJACTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpoIlecca M Pe3ysibTaTa PEIICHHS
MaTeMaTHUYECKOM 3aJ1auH;

PENBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEId H YCIOBUSAM, OOBSICHSATH
MPUYMHBI JIOCTHKEHUS WJIA HEAOCTWIKEHUS PE3yJbTaTOB JEATEIHHOCTH,
HAXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh W UCIIOJIB30BATh MPEUMYIIICCTBA KOMaHHOW ¥ MHINBHTyaIbHOU
paboThl TpHM pENICHUH YYEOHBIX 3aJad, IMPUHUMATHh IIeJIb COBMECTHOM
JeSATEeTLHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHON PabOThI, pacpeesaTh
BHUJIbI padoOT, JOTOBapHWBATHCS, OOCYXKIaTh MPOLECC W pe3yiabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHU,
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KaueCcTBO CBOETO BKJIaJ[a B OO MPOAYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aHUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOygaromuiicss HayquTCs:

CcBOOOHO ONEpUPOBATh MOHATUSAMU: Tpad, TUIOCKUH rpad, CBA3HBIN Tpad,
nyTh B rpade, 1enb, HUKI, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIY4alHOTO
JKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CIIy4alHbII 3KCHEPUMEHT (OIIBIT),
ClIydyailHOE COOBITHE, SJEMEHTapHOE ClydailHoe cOoObITHE (JIEMEHTapHBII
HCXOJl) CIIy4ailHOrO OIbITa, HAaXOAUTh BEPOATHOCTU COOBITUH B ONBITAX C
PABHOBO3MOYHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxoAuThb M (OPMYJIUPOBATH COOBITUS: IE€pEceUeHUue, OObEINHEHUE
JaHHBIX COOBITUHM, COOBITHE, HPOTUBOMOJIOXKHOE JAHHOMY, HCIOJIb30BaTh
auarpamMMbl  Oisiepa, KOOPAMHATHYIO NPSIMYyK0 I pEleHus  3aj1ad,
MOJIb30BaThCA (HOPMYJION CIOKEHUS BEPOSITHOCTEW JIsI BEPOSITHOCTEM ABYX U
TpeX CIy4alHBIX COOBITU;

OIEpUPOBATh  IOHATUSAMU:  YCIOBHAsg  BEPOSATHOCTb, YMHOYKECHHUE
BEPOSATHOCTEW, HE3aBUCHUMBbIE COOBITHS, JEPEBO CIYYalHOrO 3KCHEPUMEHTA,
HaxOJIUTh BEPOSITHOCTU COOBITUH C IMOMOINBIO MpPaBUJIa YMHOXKEHHUS, JEpeBa
CJIy4ailHOTO OMbITa, UCIHOJIb30BaTh (HOPMYIy MOJHON BEPOATHOCTH, (HOPMYITY
Baiteca npu pemennn 3aaa4, onpeesaTh HE3ABUCUMOCTH COOBITHI 110 (hopmyIie
Y 110 OpraHU3alu CIy4YalHOr0 SKCIIEPUMEHTA;

MPUMEHATh W3Y4YeHHbIE KOMOWHATOpHbIE (OPMYJbl ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOXKECTB, 3J€MEHTAPHBIX COOBITUN CIIy4allHOTO OMbITA, PEUICHUS
3a/1a4 [0 TEOPUHN BEPOSTHOCTEM;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: OWHAPHBINA CIIyYailHBIA  OIBIT
(ucmipITaHuE), ycnex U HeyAada, HE3aBUCUMBbIC UCHBITAHUS, CEpUsl UCTIIBITAaHUM,
HaXOJUTh BEPOATHOCTH COOBITUI: B CEpUM UCIBITAHUI O MEPBOro ycnexa, B
cepuu ucnbiTaHuii bepHyu, B ONBITE, CBSI3aHHOM CO CIy4ailHBIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CITyyaiiHasl BETMUMHA, pacpeiesIeHne
BEPOATHOCTEH, Juarpamma pachpeeieHus, OMHapHas CiydailHas BEIUYHHA,
reoMeTpuYecKoe, OMHOMUANILHOE PACTIPEICIICHHE;

/—GWH&M{:—GGBMQCTHOG pacupeaciiCHUC ABYX CﬂyqaﬁHBIX
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OTIpeZIeNICHUs] HE3aBUCUMOCTH CIyYaWHBIX BEJIMYUH;CBOOOIHO OIEPUPOBATH
MOHSTUEM MaTEMaTUYECKOTO OKHJIaHUSA CIly4aitHOU BEJIUYNHBI
(pacupeneneHus), NPUMEHITh CBOWCTBA MAaTEMaTUYECKOTO OXHUAAHUSA IpU
pELICHNN 3a/a4, BBIYMCIATH MATEMaTUYECKOE OXHJaHuE OMHOMHUAIBHOIO U
r€OMETPUUYECKOTO  pacHpeelieHnii; CBOOOAHO OMEpPUPOBATH TMOHATHUSIMHU:
JUCIIEpCUsl, CTaHAAPTHOE OTKJIOHEHWE CIYyYalHOW BEIWYUHBI, NPUMEHATH
CBOMCTBAa JUCHEPCUU CIy4yallHOM BEIMYMHBI (paclpenesieHus) MpU PelIeHUuU
3a/1a4, BBIYUCIITh JUCIIEPCUIO U CTAaHJAPTHOE OTKJIIOHEHUE F€OMETPUUYECKOTO U
OMHOMUAJIBHOTO PaCIIpeIEICHUI.

K xonmy 11 kaacca oOygaromuiicss Hay4UTCs:

BBIYMCIIITH BBIOOPOYHBIE XAPAKTEPUCTUKU 1O JaHHOW BBIOOpKE U
OLICHMBATh XAPAaKTEPUCTUKU TE€HEPAJIbHOM COBOKYIIHOCTH JAaHHBIX IIO
BbIOOPOYHBIM  XapakTepucTukaM. OIleHUBaThb BEPOSATHOCTH COOBITMH U
MIPOBEPSTH MPOCTEHUIINE CTATUCTUYECKUE THIOTE3bl, MOJb3YACh HW3yYEHHBIMU
pacrpeneneHusIMH;

NPUBOAMTH  MPUMEPHl  3a7a4, MNPUBOIAAINIMX K  IOKA3aTeIbHOMY
pacupeneNeHnro, 3a7ad, IPUBOIAAIIMX K HOPMAJIBHOMY PacHpeleeHUIO.
OnepupoBaTh NOHATUSAMU: (QYHKLHUS MIIOTHOCTU BEPOSITHOCTH MOKAa3aTEIbHOTO

pactipenenenus,  GYHKIUS  TUIOTHOCTU  BEPOSTHOCTH  HOPMAJIBHOTO
pactipenenenus,  (QyHKIUS ~ [UIOTHOCTH M CBOMCTBA  HOPMAJIBHOTO
pacnpeneneHus;onpeaeisiTh KodhpurreHT JIMHEUHOMN KOppEJIALMH,

BBIOOPOUHBIN KOA(PDUIIUEHT KOPPEIISAIIUH.

- \
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaunmenoBanue

KoanuecTBo 4acoB

pa3/iesioB U TeM
NMPOrpaMmbl

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

DNEeMEHTHI TEOPHH
rpagoB

Ciy4aifHbI€ OTIBITHI,
ciydaiiHble COOBITHS U
BEPOSITHOCTH COOBITUH

Omneparuu Haj
MHOKECTBAMH U
coObITusiMu. CroskeHue
¥ YMHO)KEHUE
BEPOSITHOCTEH.
VYcnoBHas BEpOSTHOCTb.
He3aBucumebie coObITHS

ONEeMEHTHI
KOMOWHATOPUKH

Cepun
OCJIEI0BATENbHBIX
HUCIILITaHUH.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe.]
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pe3yJbTara 0011ero ooOpazoBaHus
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
6.2 OnepupoBarh MOHATHIMU: cpeliHee apupMeTHIecKoe, MeInaHa, HauooJbIIee,
MacCHBa YHUCIOBBIX JAHHBIX
OnepupoBarh MOHATUAMHU: CIIyYalHBIN AKCIEPUMEHT (OMBIT) U CIay4yaiiHOE cof
6.3 (dmeMeHTapHBI UCXOA) CIy4allHOTO OMbITA; HAXOIUTh BEPOSITHOCTH B (
' CIIy4alHBIMH COOBITHSIMH, HAxXOJUThb W CpPaBHUBATh BEPOATHOCTU COOBITE
JKCIEPUMEHTaX
Haxomute u ¢opMynupoBaTh COOBITHSA: TIepeceYeHHe U OObeTUHEHHE
6.4 MIPOTHBOIOJIOKHOE JTaHHOMY COOBITHIO; MOJb30BAThCA JUarpaMMaMu OWJ
BEPOATHOCTEN NP PELICHUH 3314
6.5 OnepupoBaTh NOHATHAMHU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HaX
' IIpaBWJIa YMHOXKEHHSI, C TOMOIIBIO I€PEBA CIy4YallHOTO OIIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh NOHATHSAMM: HCIBITAHWE, HE3ABUCUMBIE HUCIBITAHUS, CEpUA U
6.7 HaXOJUTh BEPOSITHOCTH COOBITUN B CEPUM HE3aBUCUMBIX MCTIBITAHUMN /10 IEPBOTO
cOOBITHI B cepuH UcTbITaHul bepHysn
6.8 OnepupoBarh NOHATHAMMU: CllydaiiHas BEJIMUMHA, PACIPEEIICHUE BEPOSTHOCTEN
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe.Il
i 0011ero o0pa3oBaHus
pe3yJbTarta
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAUEHUH CITy4yallHOW BETMUYMHBIIO PACIPEACIECHUIO U
OnepupoBaTb MOHATHEM MAaTEMAaTHYECKOTO OXHJAAHUSA, TNPUBOAUTH IIPUME
32 MATEMATRNECKOE, OKHJIAHHE CIIy4alilHOM BEJIMYMHBI, HAXOAUTh MaTeMaTHYe:

OKYMEHT NO AN MERHPCACTCHITIO
INEKTBGHHOW NOAMARKEQpencTaBiIpHIE O 3aKOHE OOJIBIINX YHCET

Bnageney KyHu Mana KOpbeBHa
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54 MMeTs npeacraBiaeHue 0 HOPMaJIbHOM PaCIPEACIICHUN
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

/

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 [IpencraBienue JaHHBIX C TOMOIIBIO Tabnull ¥ quarpamm. CpeaHee apupmeTHIecKoe, Meual
' 3HAYCHHUS, pa3Max, JUCIEPCUs  CTAaHIAPTHOE OTKJIOHEHUE YUCIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIIydailHbIe COOBITHS. DIIeMEHTapHbIE COOBITUS (UCXC
6.2 coObITHUS. bBAM30CTh YaCTOTHIM BEPOSITHOCTH COObITHH. Ciy4ailHbIE ONBITHI C PaBHOE
coObITUsIMH. BEpoSITHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITH
6.3 Omnepauuu Haja COOBITHAMHM: TepecedeHne, OO0beAMHEHHE, MPOTHBOIIOIOXKHBIE COOBITHS. [
' CJI0’KEHHUSI BEPOSATHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOATHOCTEH. [lepeBo cirydallHOro skcrnepumeHTta. d
' He3aBucumbie COOBITHS
6.5 Komb6unartopHoe npasuiio ymHoxkeHus. IlepectanoBku u ¢akropuan. Yucino coueranuit. Tp
' 6unoma HeroToHa
6.6 BunapHblii ciry4yaiiHbIH ONBIT (MCIIBITAHKE), yeIleX U Heyaada. HezaBucumeble ucnbitanus. Cepr
' nepsoro ycnexa. Cepusi He3aBUCUMBIX UCTIbITAaHUN bepHyim
6.7 Crnyuaiinas BenuunHa. Pacnipenenenue BepostHocTel. [luarpamma pacnpenenenus. Ilpumepr
' reoMeTpruuecKoer OMHOMHATIbHOE
11 KITACC
Kon IIpoBepsieMblii JJIEeMEHT COJePKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
UYucrioBble XapaKTEPUCTUKH CIIYYalHBIX BEJIMYUH: MaTEMATHUECKOE OKUJAHUE, JTUCTIEPC
51 IIpuMepsl npUMEHEHUST MAaTEMATUYECKOTO OKUIAHUS, B TOM YUCIIE B 3a/1a4aX U3 TTOBCE/IH(
' OXKujJaHue OWHApHOW ciydyallHOW BeNMWYMHBIL. MaTeMaTHUecKoe OXHUJaHHUE C)
MaremaTnueckoe 0KHUIaHUE U AUCTIEPCUS TEOMETPUYECKOTO M OMHOMHAIIBHOTO PACIIPE]]
5.2 3aKoH OONBIINX YHCET U €r0 POjib B HayKe, IpUpojie U ob1iecTBe. BoIOOpoUHbIN MeTO 1
53 [Ipumepsl HENpEpPBIBHBIX CIIy4alHbIX BeIWYMH. IIOHSATHE O IUIOTHOCTH pacmpenene
' HOPMAaJIbBHOMY pactipeeneHuto. [IonsaTue o HopManbHOM pacipenesieHUH
N
OOKYMEHT NOANMUCAH
0 9NEKTPOHHOW NOANUCHLIO
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Koa nmpoBepsaAEeMoOro HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K IPEAMETHBIM pe3yjdbTaTaM 0CBOCHHUS OCH
TpeﬁoBa}mﬂ NnmporpaMmsbl CpeaHEro oﬁmero 06pa3OBaHl/lﬂ

Bnanenne wmeromaMum [0Ka3aTenbCTB, ANTOPUTMAMM pEIICHUS 3ajad;
ONEPUPOBATh IOHATUSAMU: OINPEAEICHUE, aKCUOMa, TEOpeMa, ClIe]
JI0Ka3aTelbCTBO, PABHOCUIIbHBIE (DOPMYTUPOBKU; MPUMEHSTh HMX; YMCHME
MIPOTUBONOJOKHOE YTBEP)KJIEHUE, TNPUBOAUTH IMPUMEPHl U  KOHTPIIPE
MaTeMaTUYeCKOM MHIYKLMU; IPOBOJUTH JJOKA3aTelIbHbIE PACCYKICHUS IIf
JIOTHYECKYIO NMPaBUIBLHOCTh PACCYKICHUN; YMEHUE ONEPUPOBATh MOHITUAM
Ollepaluy HaJ MHOKECTBAMM; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOMKECTI
peanbHBIX MPOLIECCOB U SIBICHUM U MPU PELICHUH 3a]ad, B TOM YHUCIE U
yYMEHHE OIlepUpOBaTh NOHITUSIMU: Tpad, CBA3HBIN Ipad, AepeBo, UK, rpad

M OITMChIBATb Fpa(bbl Ppa3IMIHbIMU CHOC06aMI/I; HUCIIOJb30BaTh Fpa(bbl IpH pe

YMeHne omnepupoBaTh MOHITHUSMHU: HATypalbHOE YHCIO, IIEJI0€ YHCIO, C
KOpPEHb HaTypaJbHOM CTENEHHU, CTENEHb C PALMOHAIBHBIM IOKa3aTeIeMm
roKaszaresieM, Jiorapupm 4mcia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOI
panMoHaTbHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXKECTBA HATYpajb
JeMCTBUTENBHBIX YHMCEN; YMEHHE UCIOJIb30BaTh MPHU3HAKU JETUMOCTH, Ha
HauMMCHbBIIICC O6HI€€ KpaTHOEC, aJrOpUuT™M EBKJ’II/II[a Ipu PpCUIICHHUH 3aaar
MO3UIIMOHHBIMH CUCTEMAaMHU CUMCJICHHUS; YMEHUE BBIMOJIHATH BBIUYUCIICHHC
BBIPXCHHI CO CTETICHSIMH U JiorapudMaMu, mpeodpa3oBaHus APOOHO-paIu
ONEepUPOBATh  TOHATUSAMHU: IOCIEIOBATEIbHOCTh, apupMeTHdyecKas

mporpeccusi,  OeCKOHEYHO  yObIBaomlasi  TeoMeTpudeckass  Ipory
MOCTIeI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIT; yM
KOMIIJIEKCHOEC YHCJIO, COHpSI}KéHHBIe KOMIIJICKCHBIC YU CJIa, MOAYJIb U apryMeEl
3alUCH  KOMIUIEKCHBIX 4YHceld (reoMeTpuyecKkasi, TPUTOHOMETpHUYecKast
MPOU3BOANTH apU(METHIECKUE ASHCTBUS C KOMIUIEKCHBIMH YHCIIAMHU; TIPHBC

KOMIUIEKCHBIX 4YMCEJl; ONEpUpOBAaTh MOHATUAMHU: Marpuma 2xX2 u 3

4 TEOMETPUUYESKHIM CMBICI ONPEAECITUTEIS
AOKYMEHTROARNEAH

3JIEKTPOHHOW NMOAMUCHIO
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YMeHue onepupoBaTh IOHATHAMH: PpalUOHAIbHBIC, WPPALUOHAIBHBIC,
J0orapupMUUECKUe, TPUTOHOMETPHUECKUE YPABHEHUSI U HEPABEHCTBA, UX (
MOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE, HEP:
HEPABEHCTB, PABHOCHUIIBHOCTh YPABHEHUMN, HEPABEHCTB U CUCTEM; YMEHUE Pt
U CHUCTEMBI C IIOMOUIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPAaBHEHHUs, HEPABEH
IIPUMEHATh YPaBHEHMs, HEPABCHCTBA, UX CUCTEMBI U PELICHUS MaTel

pa3IMYHbIX 00JacTel HAyKH U pealibHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTh (QYHKIUU
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMHU, SKCTpeMyM (DyHKIH
3HaueHHs (YHKIUH Ha MPOMEXKYTKE, HelpepbIBHAs (YHKIHS, aCUMITOTH
BTOpasi MpOM3BOJIHAS (YHKINH, TEOMETPUUYECKHH M (PU3UUECKUN CMBICI
OINpeACTAEHHBIA WHTETpaJl; YMEHHE HAXOIUTh AacCUMNTOTHI Tpaduka (
MPOU3BO/IHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO M KOMIIO3UIMH ]y
KacaTenpHOW K rpaduky (QyHKIMH; yMEHHE HAaXOIHUTh MPOU3BOIHBIC 3IIE
WCTIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHMS (PYHKIINH, HAXOIUTH HAHOO]
(GyHKUMH; CTPOUTH TpaUKM MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammapa’
MPUMEHSTH TPOU3BOIHYIO JJIsl HAXOXKICHUS HAMITYyUIIIerO PEIICHUS B IPUKIIE
HSKOHOMHYECKUX U (PU3MYECKHMX 3a/1adyax; HaXOAUTh IUIOMAAN U O0BEMBI

MPUBOJIUTH IPUMEPBI MATEMATUYECKOTO MOJIEIIUPOBAHUS C TOMOLIBIO AU

YMeHnue onepupoBath NOHATUAMU: Tpa@uK QYHKINU, 0OpaTHAs PYHKIIHS, KC
GbyHKLMA, KBafipaTUYHas (QYHKLUS, pallMOHAIbHAs (YHKLUS, CTeleHHas (
(GyHKIIMM, OOpaTHblE TPUTOHOMETPUYECKHE (DYHKIMHU, TOKa3aTesbHas U
YMEHHUE CTPOUTh TpauKH HU3YYCHHBIX (QYHKUUH, BBIIOJIHATH Mpeolpa
HCIOJIb30BaTh IpauKu /715l U3y4EeHHsI TPOLIECCOB U 3aBUCUMOCTEH, MTPH Pelll
NPEeIMETOB W 3ajad M3 pPealbHOM >KM3HM; BbIpaxaTb (GopMmylaMu 3aBU
HCIOJIb30BaTh CBOMCTBA U rpaduKu QYHKIUH JUIs pelieHns ypaBHEHH, Hepa

1/1306pa>1<aTL Ha KOOpHHHaTHOﬁ IIJIOCKOCTH MHOXXECTBA pCI_HeHI/II\/'I ypaBHeHI/Iﬁ

YMeHue pemarb TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YUCJIE HA MPOLIEHT
paboTy, CTOUMOCTb TOBApOB U YCIYT, HAJOTH, 3aa4d U3 O0JACTU YIIPAaBI
(MHaHCaAMM); COCTaBJIATh BBIPAXKECHHS, yYpaBHEHUS, HEPABEHCTBA M UX (

HCCIIEI0BAaTh MOJyYEHHOE PElIeHHe U OLIEHUBATh MPaBIONOA00HOCTb Pe3yr

/

JOKYMEHT noanuc
3JIEKTPOHHOWM Noanu

peankHEIe (“I/{TyaLII/II/I HA SI3bIKE MAaTEMATHKHU; COCTABIIATH BBIPAKEHUS, ypaBHE
AHIO YCIOBUK) 3a/ayd, WCCIEIOBAaTh IOCTPOSHHBIE MOJEIH C MCIOJIb!

CI:i/erepHpeTH; OBaTh IIOJIY4YCHHBIH pE3ysIbTaT
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YMeHue onepupoBarh MOHATUSAMU: cpeiHee apudmMeThdyeckoe, MeauaHa
3HAUEHMs, pa3Mmax, ITUCHEPCHs, CTAHIAPTHOE OTKJIOHEHHUE YHCIOBOIO
HMHTEPIPETUPOBATH UH(POPMALINIO, TPEJICTABICHHYIO B TA0IMIIAX, HA AUATPA!
CBOWCTBA peajbHBIX MPOIECCOB U SBICHUI; MPEICTABIATH HHPOPMAITHIO C -
HCCIIEeIOBaTh CTATUCTUUECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM rpadus
CpeAcTB; rpaduyecku HCCIIE0BATh COBMECTHBIC HAOIIOAECHUS C TOMOIIL

JIMHEHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT M CllydailHOE COOB!
COOBITHS; yMEHHE BBIYHUCIISTH BEPOSTHOCTD C MCTIOIB30BaHUEM TPaPHUECKIX
CIIOKCHUS M YMHOXXEHHS BEpOSTHOCTEH, (opMylly TIOTHOH BeposT
KOMOWHATOpHBIE (PAKTHI U (POPMYIIBI; OIICHUBATh BEPOSITHOCTH PEATHHBIX (
MOHSATHAMU: CITy4aiiHas BEJIMYHMHA, PAcIIpeIelICHUEe BEPOSITHOCTEH, MaTemMar
Y CTaHJAPTHOE OTKJIIOHEHUE CITy4ailHOW BEIMYHHBI, PYHKIIUU pacipeaeiicH]
MOKA3aTeIbHOTO W HOPMAJIBHOTO pacIlpeleeHuil; YMEHHE HCIIOJIb:
pacripenienieHuil Uil pemieHHsl 3a]ad; 3HAKOMCTBO C TOHSATHSIMH: 3aK
BbIOOPOYHBIX HCCIIEIOBAaHUM; YMEHHE NPUBOJIUTH HPUMEPHI MPOSIBICHY
MPUPOJHBIX M OOIIECTBEHHBIX SBICHHUAX; YMEHHUE OINEPHUPOBATH MOHSATHUS
YHCII0 COYETaHU, YMCII0 NepecTaHoBOK; OMHOM HbloTOHA; ymMeHue npume
paccyxIeHus I pelIeHus 3a/1ad; OLEHHWBAaTh BEPOSITHOCTH pear

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHHfI pe3yiabTar

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IIPAMAast, IIIOCKOCTb, IIPOCTPAHCTB!
IJIOCKUM yTOJI, ABYTPAHHBIA YIOJI, TPEXI'PAHHBIA YIOJI, CKPEHIMBAIOIIHNEC
MEPIEHIUKYIISIPHOCTD NMPAMBIX U INIOCKOCTEH, YTOJI MEXKIY IIPAMBIMH, yTOJI
YTOJI MEXAY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSTHU
MEXIy IUIOCKOCTSMH; YMEHHME MWCIOJIb30BaTh IIPU PELICHUU 3a4ad U:
IIAaHUMETPHUH, YMCHUC OIICHHMBATb PasMEPhbI 00BEKTOB OKPYXKaroumero M

MOZCIIN C TOMOIIBIO TCOMETPHUYCCKUX MOHATUN U BCJIMYHNH, pCIIATh CBA3AHHE

10

YMeHue omnepupoBaTh MOHATHUAMH: IUIOUIATb (GUTYpBl, 00BEM (UTYPBL.
MHOTOTPaHHHUK, CEYEHHE MHOTOrpaHHUKa, KyO, Mapajenenumnes, Imp
MOBEPXHOCTH BpallleHUs, IUJIMH]IP, KOHYC, 1ap, cdepa, miomia s chepbl, i

MPU3MBI, KOHYyca, IWIMHApA, 00BEM KyOa, HpPSIMOYTOJILHOTO Hapasiese

/

JOKYMEHT noanuc
3JIEKTPOHHOWM Noanu

U IUHIPA 1§0Hyca, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHs KOHYCa U LINJI
AHDCHOBAHUIO, (C€UEHHE 11apa, MIIOCKOCTb, Kacatomasics cepsl, HUINHAPA, KO

Cl:l\]igororpaHHHKa, n300pakaTb MHOTOTPaHHUKH, (PUTYPBI M TOBEPXHOCTH Bpal
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C IIOMOUIBIO IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATH CBOMCTBA FT€OMETPU
(dbopMyIMpoBaTh OMNpEeAeNCHUs] W3y4aeMbIX (UTYpP, BBIIBUTATH THIIOTE3]
reoMeTpuueckux (Gpuryp, 000CHOBBIBATH HIIM OIPOBEPTaTh UX; YMEHUE MPO:

110 PA3JIMYHBIM IIPHU3HAKAM, BBIIIOJJIHATH H€O6XOI[I/IMBIC JOITOJIHUTCIIBHBIC I10O

11

YMeHue onepupoBaTh MOHATUSMU: JBUKCHHE B MPOCTPAHCTBE, Mapauiell
IUIOCKOCTA W B TMPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue Moa00us,
pacrmo3HaBaTh paBHbIE W MOAOOHBIE (GUTYPBl, B TOM YHCIE B TIPHPC
UCIIOJIb30BaTh TEOMETPUUYCCKHE OTHOILICHHS MPH PEIICHUH 3ajad; HaXO.Iy
(mmuHa, yro, IIomaas, 005EM) P PEIICHNUH 337134 U3 IPYTUX YUCOHBIX IIp
YMEHHUE BBIYHUCIISITh TEOMETPHUUCCKUE BEITUYMHBI (JUTMHA, YTOJI, TUIOMIA/b, O
WCIOJIb3YSl M3y4eHHBIC (DOPMYJIBI U METOJbI, B TOM YHCJIC: IUIOMAh OB
KOHYCa, [IWJIUH]IPA, IUI0MIAb Chephl; 00bEM KyOa, MPSIMOYTOJIBHOTO MapaJlie

HUJIUHIPA, KOHYCA, I1apa; YMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB T0I00HB

12

VYmenue ONCpHUpOBaATh IMOHATHAMU: MPAMOYTrOJibHasA CHCTCMa KOOpAWHAT
KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BCACHUC BCKTOPA HA YUCIIO, |
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC MPOU3ZBCACHHUEC, YI'OJI MCIKAY BCKT
BCKTOpHLII\/’I n KOOpI[I/IHaTHI:Jﬁ METOA I PCHICHUSA T'COMCETPUUCCKHUX 34d)

MPEIMETOB

13

YMmenue BI)I6I/IpaTI> HOJIXOI[?IHH/Iﬁ MCTOJ MJIA PCIICHHA 3aaa4du, IMOHUMaH
HU3YyUYCHUU TPUPOAHBIX U O6IJ.I€CTBCHHBIX MponeccoB u HBHeHHﬁ; YMCHHEC pac
MaTE€MaTUuKN B UICKYCCTBC, YMCHUC TPHUBOJNUTDL IIPUMCPBI MATEMATUUCCKHUX OT

MaTeMaTU4eCKOM HAayKH

/

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

EI'D 11O MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Uucna v BBIYUCIECHUS
1.1 Harypanbsble u nensie uncna. [Ipu3Haky e1MMoCcTy HEeIbIX YHCell
1.2 Pannonansubie yncia. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, IPOIIEHTHI, OECKOHEYHBIE T1€
1.3 ApudmeTnueckuii KOpeHb HaTypaabHOU cTeneHu. JleicTBUs ¢ apuMETUUECKUMU KOPHSIIM
1.4 Crenens c 1enbM nokaszareneM. CTeneHb ¢ pallioHaIbHBIM mokasaresieM. CBOMCTBaA CTeTIe
L.5 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT'€HC UM
1.6 Jlorapudm grcna. JlecsITHYHbIC U HATYPaIbHBIC JTOrapu(MbI
17 JleiicTBUTENbHBIC YUCHIA. ApHMETHUSCKHAE ONEpaIllii C JACHCTBUTEIHHBIMU YHCIaMU. |
' IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BhIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaxxeHUI
1.9 KomrmnekcHeie yncna
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallOHANIbHBIE YPaBHEHUS
22 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazaTenbpHbIC U JOTapU(MUUECKUE YPABHEHUS
2.5 [enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMuU
2.11 Marpuna cucTeMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl
3 Oyuknynu 1 rpapuku
4 Q %I"I(_VN EHPyIOO My Caeeo0n! 3ananu Gynkuun. I'paduk Gynknuu. Bzaumuo obpatHbie pyHKIuH. ¢
ANEKTPQHHOUAQAIMKRID yrxin
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Obnacte onpeneneHus M MHOXKeCTBO 3HaueHWd ¢(yaxnun. Hymu dyaxmum. IIpon
3.2 [TpoMexyTkr MOHOTOHHOCTH (DYHKIIMKU. MakCUMyMbl 1 MUHUMYMBI (pyHKIHH. Hanbombr
(GYyHKLIMN Ha IPOMEXYTKE
33 CrenenHast QyHKIHS C HATYpaJdbHBIM U LETbIM MoKazarenem. E€ cBoiictBa u rpaduk. CB
' CTEIEHH
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
3.6 Touxu pa3peiBa. AcumMnToTsl rpadukoB ¢pyHkuuid. CBoricTBa PyHKINH, HEMPEPHIBHBIX HA (
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUs TIOCIIE0BATEIILHOCTEH
3.8 Apudmerndaeckas 1 reomeTpudeckas mporpeccur. @opmyina CI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
49 [IpumeHneHue Nporu3BOIHON K HCCIEA0BAaHUIO (PYHKIIUNA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
' HAaMMEHBIIETO 3HAYCHUsI (PYHKIIUU HA OTPE3KE
4.3 [lepBoobpaznas. MuTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomerpust
7.1 ®durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
1.3 MHororpanHHuKu
7.4 Tena u MOBEpXHOCTH BpaIICHHS
7.5 KoopauHaTsl 1 BEKTOPEI
4 )
OOKYMEHT NoANMUCAH
O 9NEKTPOHHOW NOANUCHLIO
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

* A. T'. Mepansxk, JI. A. Homuposckuii, B. M. TlonsikoB. Anredpa n Hadaiia
MaTeMaTHYeCKOro aHalln3a; yriayoneHHoe odyuenue , 11 kmacc. OOmiecTBO ¢ OrpaHnYeHHON
oTBeTCTBEHHOCTHIO M3natenbekuii ienTp «BEHTAHA-I'PA®»; AxuroHepHOE 00IIECTBO

«M31aTenbcTBO «HpOCBCIJ_ICHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

WN. JI. bpoackui, O. C. MemaskuHa, BepositHocTs 1 ctatuctuka 10-11 kmacest. M. Uzn.
"Apktu" 2009

E. 1. Kynpuenxko, T. ®@. CepreeBa, MeToauueckue MaTepuaibl o 00y4eHIO KypCcy
"BepostHOoCcTh U cTaTucThKa B 7-11 Kitaccax" my1st mearoros, BHEAPSIOMINX OOHABICHHBIC
dI'oC 000

. C. bpoackuii. Cratuctuka, BEposiTHOCTh, KoMOuHaTopuka. M. Onukc "Mup u
obpazoBanue" 2008

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/5tbc5dcl

/

~
0 Peryndioy {onaspRIAGTMERRILITOPTAT TS NIOATOTOBKH K 9K3aMCHY
httpIIEEERQEHQM IO ANUCHIO
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https://m.edsoo.ru/5fbc5dc1

OUITA

http://www fipi.ru/
NH®OYPOK
https://infourok.ru/
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