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MNOSICHUTEJIbHAS 3AITUCKA

VY4eOHbIl Kypc «BeposiTHOCTh M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS SIBJISICTCS TPOJOJDKCHHEM W
pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca yYIIIyOJIEHHOTO YPOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus. Y4eOHBI Kypc NpeaHa3sHayeH uid (OPMHUPOBAHHS y OOYUYAIOMIMXCS CTATHCTHYECKOM
KYJIbTYPbl U IOHUMAHUA POJIM TCOPUU BepOﬂTHOCTeﬁ KaK MaTeéMaTU4YCCKOro MHCTPYMCHTA IJId U3YUYCHUA
CllydyailHBIX COOBITHH, BeMMYMH © TporeccoB. [lpu u3yueHMHM Kypca 00OramaroTcs MPeACTaBICHHS
00yJaromuxcs O METOJaX HCCIIEAOBAaHUS HM3MEHYMBOI'O MHpA, PAa3BUBACTCS MOHMMAaHUE 3HAYUMOCTU U
OOIIIHOCTH MAaTEeMaTHYECKUX METOJIOB TO3HAHUS KaK HEOThEMIIEMOW YacTH COBPEMEHHOT'O €CTECTBEHHO-
HAYYHOTO MHPOBO33PEHHSL.

ConepkaHue y4eOHOrO Kypca HAINpaBJICHO HA 3aKpEIJICHHE 3HAHWH, MOJYYCHHBIX MPH H3yYCHUU
Kypca Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs, U Ha Pa3BUTHE NPEACTABICHUHN O CIIy4ailHBIX BETMYMHAX
U B3aUMOCBA34X MCXKIAY HUMH Ha BAXHBIX MPUMCPAX, CHOKCTHI KOTOPBIX MOYCPIHYTHI M3 OKPYKAKOUICTO
mupa. B pesyaprare y oOydarommxcs JOMDKHO c(opMUpOBaThCS MIpEACTaBIeHHE O Haubojee
yHOTpe6I/ITeJIBHBIX u O6H_II/IX MAaTEMAaTUYCCKUX MOJACIAX, HCIIOJIb3YCMBbIX JIIsL OIIMCaHUuA
AHTPOIIOMCTPHUYCCKUX U IIGMOFpa(i)I/ILIGCKI/IX BCJIMYUH, HOFpGHIHOCTCﬁ B Ppas3IM4HbIC poaa HU3MCPCHUAX,
JUTATEIILHOCTH OE30TKa3HOW pabOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH H
MPOIIECCOB B OOIIECTBE. YUEOHBIH Kypc sIBIsieTCS 0a30M JUIi OCBOCHHS BEPOSTHOCTHO-CTATHCTUYECKUX
METOIOB, HCOOXOIUMBIX CIIEIIHATUCTaM HE TOJBKO HHKCHEPHBIX CIEIMATBbHOCTEH, HO TAK)KE COLUAIBHBIX
MICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHBIC OOILICCTBEHHBIC HAYKH B 3HAYMTEIBHONH MEpe HCIOJIb3YIOT
ammapar aHajin3a OOJNBIINX JaHHBIX. LleHTpalbHyI0 4acTh y4eOHOro Kypca 3aHuMaeT OOCYKICHHE 3aKOHa
OobIINX YnceN — QYHIAMEHTAIBHOTO 3aKOHA MPUPO/IbI, UMEIOIIET0 MaTEMATUIECKYIO (hOpMaTTU3aIHUIo.

B cooTBeTcTBHH C yKa3aHHBIMH LEISMHU B CTPYKTYpe ydeOHOTo Kypca «BeposSTHOCTh M CTaTUCTHKA»
Ha YrayOJIEHHOM YypOBHE BBIIEICHBI OCHOBHBIC COAEp)KaTelbHble JHHUU: «CiydaiiHble COOBITHS |
BEpPOATHOCTH» U «CiiydaliHble BETUYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JIMHHI B y4eOHBIA KypC BKJIFOUEHBI DJIEMEHTHI TEOpPHH I'pad)OB U TEOPHU
MHOYECTB, HEOOXOIMMBIC JIJISl TIOJIHOIICHHOTO OCBOCHHSI MaTepualia JaHHOTO Y4eOHOTO Kypca M CMEKHBIX
MaTeMaTHYeCKUX Yy4eOHBIX KypCOB.

Conepxxanue nuHuM «CiydaiiHble COOBITHS M BEPOSTHOCTH» CIYXKMT OCHOBOHM Ui ()OPMHPOBAHUS
MPEJICTABICHUN O PACIPEACIICHUN BEPOSITHOCTEN MEXKIY 3HAUCHUSAMM CIyYalHbIX BeJIMYMH. BaxkHyro 4yacTh
B 3TOM coepKaTeIbHOM JIMHUU 3aHUMAaeT U3yuYeHUE T€OMETPUYECKOTr0 1 OMHOMHUAIBHOTO paclpeaeaeHui 1
3HAKOMCTBO C UX HCIIPCPBIBHBIMU aHAJIOTaMU — IMOKA3aTCJIbHBIM U HOPMAJIbHBIM pacCIipCaACICHUAMM.

TCMBI, CBA3aHHBIC C HCIIPCPBIBHBIMUA CJ'IyLIaI\/'IHI)IMI/I BCIIMYMHAMU U PACHPCACIICHUAMUA, aKIICHTUPYIOT
BHUMaHHME OOYyYalOIIMXCSl HAa OMMCAHUM M M3YYEHUHU CIy4alHbIX SBICHMHA C MOMOILBIO HENpPEpbIBHBIX
¢ynkunit. OCHOBHOE BHUMaHHE yIENII€TCs I0Ka3aTeIbHOMY U HOPMaJIbHOMY paclipe/ieeHUsIM.

B ydeGHOM Kypce mpeaycMaTpHBaeTcsi O3HAKOMUTEIBHOE HM3YYEHHE CBS3M MEXIY ClIydalHbIMU
BEIMYMHAMU M OIMCaHME 3TOM CBS3U C MOMOLIbI KO3(p(UIMEHTa KOPPENsSIUH U €ro BBIOOPOYHOTrO
aHajora. DTH dJIEMEHTHI COAEP)KaHUsS PA3BUBAIOT TeMY «JlnarpamMMbl paccemBaHUsI», N3Yy9EHHYIO Ha YPOBHE
OCHOBHOTO 001IIeT0 00pa30BaHUs, 1 BO MHOTOM OIMPAIOTCS HA CBEJICHHS U3 KYPCOB alreOphl U T€OMETPHUH.

Emé ommH »sneMeHT cojaepikaHUs, KOTOPBIA TpeajaraeTcs Ha O3HAKOMHUTEIHHOM YPOBHE —
MOCJIEZIOBATEIBHOCTh  CIyYallHBIX HE3aBUCHUMBIX COOBITUM, HACTYMAIOIIUX B €AMHUIY BPEMEHH.
O3HakoOMJIEHHE C paclpe/elieHueM BEpOSTHOCTEW KOJMYECTBA TAaKUX COOBITHI HOCUT pPa3BHUBAIOLIHIMA
XapakTep M SABISIETCS aKTyalbHBIM JUIs Oyaylux aOWTypHEeHTOB, WOCTYMAIOMIUX Ha Yy4ueOHbIe
CMELUAIBbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEN U YIIPaBIEHUEM.

Ha uzyuenue yueOHoro xypca «BeposiTHOCTb M CTaTUCTHKa» Ha YIIyOJ€HHOM YpOBHE OTBOAUTCS 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Hezerio).



COILEPKXAHUE OBYYEHMUSA
10 KVIACC

I'pad, cBszubI Tpad, mytu B rpade: mukiasl U 1enu. CteneHb (BaJeHTHOCTh) BepmuHbL. ['padsl Ha
IIJIOCKOCTH. [lepeBbs.

CrnyuaiiHbple SKCTICpUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. DIIEMEHTapHBIC COOBITHS (MCXOJBI).
BeposiTHOCTh ciyyaifHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSATHOCTH cOObITHNA. CiydaiiHble OIBITHI C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HajJ COOBITUSIMU: TIEepecedeHre, 00beJUHEHNE, TPOTUBOMOIOKHbBIE COOBITHS. J(narpaMMel
Ditnepa. opMmyiia CII0KEHHUSI BEPOSATHOCTEH.

VYcinoBHas BEpOSITHOCTh. Y MHOXKEHHE BEpOATHOCTEH. JlepeBo ciydailHOro skcrnepumenta. @opmyna
notHOU BepositHocTH. Dopmyra balieca. HezaBucrumMbie coOBITHSI.

bunapHblii ciy4aliHbIl ONBIT (McCHbITaHUE), ycrnex U Heyaada. HesaBucumble ucnbitanus. Cepus
HE3aBUCHMBIX HCIBITAaHUKA 70 nepBoro ycmexa. llepectaHoBku u ¢akropuan. Yucino couyeTaHuid.
Tpeyronbnuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcnbITaHUH beprymu. CiydaliHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHocten. /luarpamma pacnpezaenenus. Onepauuu Haj
ClIy4yallHbIMM BeJIMYMHaMH. buHapHas cnyvailiHas BenuuuHa. [IpuMepsl pacnpeneneHuid, B TOM 4HCIIE
reoMeTpUYECcKoe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpefeneHue JBYyX CilydalHbIX BenuuyuH. He3aBucumble cCilydailHble BEIUYHHBI.
Matemaruueckoe OXHUJaHUE Cciay4dailHOW BenuuuHbl (pacmpenenenus). [lpumepbl  npuUMeHEHUs
MaTeMaTUYeCKOro OXKUJaHUs (CTpaxoBaHHE, JIoTepes). MareMarnueckoe OXKuJaHue OMHAPHOU CIy4aiHOM
BEIMYMHBI. MaTtemaTtnyeckoe OKUJaHHE CYMMbl CIy4allHbBIX BEJIMYMH. MaTeMaTtuyeckoe OKuJaHHUe
F€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PACIIPECIICHHIA.

Jucnepcusi ¥ CTaHIapTHOE OTKJIOHEHHE CIy4alHOW Benu4yuHbl (pactupeneneHus). [lucnepcus
OMHApHOW Ciy4yailHOW BeNMMYUHBL. MaTeMaTuyeckoe OXXKHUJIAHUE TPOU3BEIACHHUS M JTUCHEPCUS CYMMBI
HE3aBHCUMBIX CIIy4allHbIX BedW4yuH. Jlucmepcuss W CTaHAAPTHOE OTKIOHEHHE OWHOMMAIBLHOTO
pacnpenenenus. Jlucrnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOT0 PACTIPEACTICHUS.

11 KJIACC

HepaBenctBo YeOwpiméBa. Teopema UYeOwbmméBa. Teopema bepuymnu. 3akoH OOJBIIMX YHCEIL.
Bri6opounsiii MeTos uccienoBanuili. Beibopounsle xapakrepucTuku. OleHMBaHHE BEPOSATHOCTH COOBITHS
10 BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTelux runoTes ¢ MOMOUIbI0 U3YUYEHHBIX PACIIPEIEICHH.

HenpepriBHble citydaiinbie BennuuHbl. [IpuMeppl. @yHKIMS NIOTHOCTH BEPOSTHOCTU PACIIPEAETICHUS.
PaBHOMEpHOE pacnpeneneHue U ero cBOMCTBa. 3ajauu, NPUBOJAIINE K NOKA3aTEIbHOMY PacpelesICHHUIO.
3ajauM, MOpUBOJALIME K HOPMaJlbHOMY pacnpefeseHnto. @DyHKIMS IJIOTHOCTH  BEPOATHOCTH
M0Ka3aTeJIbHOIO pacipeneneHus, (QyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacIlpeesieHus..
@yHKIYA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHHUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a/auM, MPUBOASIINE K PaCHpeIeIeHUIO
Ilyaccona.

KoBapuanuss naByx cinydaiiHpix BenuuuH. Koadduument nuneiHol xoppensuuu. CoBMeCTHbIE
HaOmroieHus IBYX Benu4yuH. BeiOopounslit koadduument koppensiun. Pazmuune Mexny TUHEHHOM CBA3bIO
Y IPUYMHHO-CJIEICTBEHHON CBA3BI0. JIMHENHas perpeccusi, METO HAUMEHBIINX KBaIpaToOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA «BEPOATHOCTH H
CTATUCTHUKA» (YIJAYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO OBIIETO
OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU 00YyUarOIIerocsi Kak akTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCHICKOTO OOIIEeCTBa, MPEJCTABICHUE O MATEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IHYHBIX
CTPYKTYp, SBICHHH, TPOLEAYp TPaKIaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHl M JPYroe), yMEeHHe
B3aMMO/ICHICTBOBATH C COIIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKITUSIMHU U HA3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHHCKOM T'PaXIAHCKOW HMACHTHYHOCTH, YBAXKEHUS K TPOUUIOMY U
HACTOSIIEMY POCCHUICKONH MaTeMAaTHKH, IICHHOCTHOE OTHOIIEHUE K IOCTH)KCHHUSAM POCCUUCKUX MAaTEMaTHKOB
U POCCUIMCKON MaTEMaTHUYECKOH IIIKOJIbI, HCTIOJIB30BAaHUE 3THX JOCTH)KCHHUM B IPYTUX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoaa, c(GOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUS, 3THUYECKOTO0 MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUXKEHUW HAYKH U
NEeSTEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOYAs ICTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, peIIeHHUH, pacCy>KICHHM, BOCIPUUMYHUBOCTh K MATEMAaTUYECKUM acleKTaM pa3IUYHbIX BHUJIOB
UCKYCCTBA;

5) pu3nveckoro BOCHUMTAHUSA:

cOPMUPOBAHHOCTh YMCHHSI TPHMEHATh MaTEMAaTUYCCKUE 3HAHHWS B HMHTEpPEcax 370pPOBOTO H
Oe3omacHOro oOpa3a JKHM3HHM, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY 3J0POBBIO (370pOBOE THTAHHE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATUA W OTIbIXA, peryisipHas (U3WYecKas aKTHBHOCTH), (u3mueckoe
COBEPILIEHCTBOBAHUE MPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOMN JIESITEIILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOMs, HWHTEpEeC K pa3lIuyHbIM cdepam
npodeccHOHANBbHON JAeITeTbHOCTH, CBA3aHHBIM C MAaTEMaTHUKON U e€ MPHIIOKEHUSIMU, YMEHUE COBEpIIAThH
OCO3HAaHHBIN BBIOOP OyAyIiel mpodeccun M pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTh
U CIOCOOHOCTh K MAaTE€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BaHHUIO HA TPOTSHKEHWH BCEU KU3HH,
TOTOBHOCTBH K AaKTUBHOMY YYaCTHIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKON HAIlPaBJICHHOCTH;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KYJIBTYPhI, MOHUMAHWE BIUSHHUSA COIHATHHO-2KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TIPUPOJHOM U COIMANBLHOM Cpeabl, OCO3HAHHE TJI00AIBHOTO XapakTepa
HKOJIOTMUECKUX TPOOJieM, OpUEHTAIsl Ha NMPUMEHEHHWE MaTeMaTMYeCKUX 3HAHWUW Ui pellieHus 3a7ad B
o0JacTu OKpYy)KaroIllel Cpepl, TUIAHWPOBAHHME TMOCTYIKOB M OIIEHKHM HMX BO3MOKHBIX TMOCIEICTBUN s
OKpY’Karollen cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON TPAKTUKH, MOHUMaHWE MaTEMaTUYeCKOW HAyKH Kak cepbl 4eTOBEYECKON IESTEIbHOCTH,
ATanmoB €€ pa3BUTUSA W 3HAYUMOCTH [UJISl Pa3BUTHS IUBWIM3AIMH, OBJAJCHUE SI3BIKOM MaTEMaTHKH H
MaTeMaTUYeCKOW KYJIbTYpOHl Kak CpeICTBOM IMO3HAHMS MHUPA, TOTOBHOCTh OCYILECTBIISATH MPOEKTHYIO M
HCCIEA0BATENbCKYIO A TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANIPEJIMETHBIE PE3YJIBTATDI
Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
bazoBble joruyeckue JaeiicTBUA:



BBISIBJIAITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC IPU3HAKKM MaTeMaTHUYECKUX OOBEKTOB, IMOHSTHUH,
OTHOIICHUHA MEXIY MOHATHSIMHU, (GOPMYJINPOBATh ONpPEIEICHHs MOHATUH, yCTaHABJIMBATh CYIECTBEHHBIN
IIPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS [l 000OIIEHUS M CPAaBHEHUS, KPUTEPUH IPOBOAUMOTrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBATh U MPEOOPA30BBIBATH CY)KICHUS: YTBEPIUTEIbHBIC H OTpUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIC U O0IINeE, YCIOBHEIC,

BBISIBIIAITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTHUBOpeunsi B (akTax, MAHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEAJIaraTh KPUTEPUH JIJIsl BHISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTb  BBIBOJBl C  HCIOJb30BAHUEM 3aKOHOB  JIOTMKHM, JAEIYKTUBHBIX M  HHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITEJIPHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IIpsiMble M OT
IPOTUBHOI0), BBICTPAWBATh AapryMEHTAlLlMIO, MPUBOJIUTH IMPUMEPbl U KOHTPIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMPATH CIOCO0 pemieHust yaeOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPAThH
HanboJee MOAXOIAIMUN C yUETOM CAMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1elCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUA, (OPMYIMPOBATH BOMPOCHI,
¢bukcupyoomue npoTUBOpeyre, MpodiieMy, YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMHPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3MILIMIO, MHEHUE;

IIPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEJOBAHUE [0 YCTAHOBJICHHIO
0CcOOEHHOCTE MaTeMaTU4eCKOro OOBEKTa, SBJICHUS, IPOILECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

caMoCTOSITENNbHO  (hopMynupoBaTh O0OOWICHWST W BBIBOJABI IO  pe3yiabTaTaM MPOBEIEHHOTO
HAOJIOACHNUS, WCCIEOBAaHUs, OIICHUBATh JIOCTOBEPHOCTh TIIOJIYUYEHHBIX pPE3yIbTaTOB, BBIBOJAOB U
00001IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE PpAa3BUTHE HpOIecca, a TaKKe BbLABUraTbh MPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBJIATH Ae(PULUTHI HHPOPMALIUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U Ui PELICHHS
3a]auu;

BBIOMPATh MH(GOPMAIMIO U3 MCTOYHHKOB Pa3JIMUHBIX THIIOB, aHAIM3WPOBATh, CHCTEMATU3HPOBATh U
MHTEPIPETHPOBATH UHPOPMAITUIO Pa3IMIHBIX BHIOB U (POPM IIPEICTABIICHHS,

CTPYKTYpUpOBaTh WHGOPMAILHIO, TPEACTABIATE €€ B pasIUYHBIX (opMax, HILTFOCTPHUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMyHuKaTHBHBIe yHHMBepcaabHble y4eOHbIe AeiicTBUSA

Oo0menne:

BOCTIPUHUMATH ¥ (POPMYITUPOBATH CY)KACHHUS B COOTBETCTBUH C YCIOBUSMH U LIEISIMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMMCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a/1a4u, KOMMEHTHPOBAThH MOJTYYCHHBIH Pe3yibTaT;

B X0j/I¢ OOCYXXJEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI, MPOOJIEMBI, peraeMon
3aJ]auu, BHICKA3bIBATh HUJICH, HAIEJICHHBIE HAa TOUCK PELICHHs, COMTOCTABIIATh CBOM CYXKICHHUS C CYXKICHUSIMU
JAPYTrUX Y4YacTHUKOB Juajiora, oOHapyKMBaTh pa3jMyMe U CXOJCTBO IO3UIUH, B KOPPEKTHOW ¢opme
(bopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NpPEACTaBIATh  pe3yiabTaThl  pELIeHWs  3aJaud, OSKCIIEPUMEHTa, HCCIEOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3a7ad MpPE3eHTAlud U OocoOeHHOCTel
ayJAUTOPHH.



PeryasiTuBHbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

Camoopranuszauus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUs 3a/layM, BHIOMpPATh CHOCOO pelIeHUs ¢ y4ETOM HMEIOIIUXCS
pPECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh UM KOPPEKTUPOBATh BAPHAHTHI PELICHUN C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATENBHOW pEQIICKCHM KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUH H
MBICITUTENIBHBIX IPOIECCOB, UX PE3YJbTATOB, BIaJE€Th CIIOCOOaMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pPe3yJIbTaTa PEUICHUs] MaTEMaTUYECKOH 3a1a4H;

MpEABUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PELIEHUHU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX, HAWJICHHBIX ONIMOOK, BBISBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBHE pPE3yjbTara I M YCIOBUSAM, OOBACHATh MPUUYMHBI JTOCTH)KCHUS WIN
HEIOCTHKEHHS PE3YJIbTATOB JCSITEIBHOCTH, HAXOUTH OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIBLHOCTD:

[IOHUMAaTh U HCIOJb30BaTh NPEUMYILECTBA KOMAaHAHOW M MHAMBHMYaJIbHOM pabOThl MPH pPELICHUU
y4eOHBIX 3a/ay, MPUHUMATh LEJdb COBMECTHOW AESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMIO0 COBMECTHOMU
paboThl, pacnpenenaTs BUAbl paboT, JOrOBapUBaTHCS, 00CYKIATh MPOLIECC U Pe3yibTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYx AeHHS, OOMEH MHEHHH, «MO3TOBbIE IITYPMBI» U
UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOU JIEUCTBUS C JPYTMMHU 4JI€HAMU KOMaH/bI,
OLICHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUAM, CPOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUS.

MHNPEAMETHBIE PE3YJIbTATHI

K konmy 10 kiaacca o0ydaronuics HAyIuTCs:

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: T'pad, mIockuil rpad, CBI3HBINA rpad, myTh B rpade, 1enb, UK,
JIEPEBO, CTEIIEHb BEPILIMHBI, IEPEBO CIIYUaTHOTO SKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATH TMOHATHAMHU: CIy4alHbI SKCIepUMEHT (OIBIT), CIIydaifHOE€ COOBITHE,
3JIEMEHTApHOE CllyyailHoe COObITHE (3JIEMEHTapHbIM MCXOJ) CIy4alHOTO ONbITa, HaXOAUTh BEPOSTHOCTH
COOBITHH B OMBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOIUTh U (OPMYIUPOBATH COOBITHS: MepeceuyeHre, oObEAMHEHUE IaHHBIX COOBITUH, COOBITHE,
MIPOTUBONOJIOKHOE JaHHOMY, HUCIIOJIb30BaTh JUarpammbl Oiijiepa, KOOPAMHATHYIO HPSMYIO Ul pelIeHUs
3a/1a4, MOJIb30BaThCsA (OPMYJION CIIOKEHHUS BEPOATHOCTEW Jii BEPOATHOCTEH ABYX M TpeX CIIydaiHbIX
COOBITHIA;

OIIEpUpPOBATh TIOHATUSMU: YCIOBHAs BEPOSTHOCTb, YMHOJKEHUE BEPOSATHOCTEH, HE3aBUCUMBIE
COOBITHS, JI€PEBO CIIYy4allHOTO SKCIEPUMEHTA, HAaXOAWUTh BEPOSTHOCTH COOBITHH C MOMOILIbIO MpaBUiIa
YMHOKEHUS, IepeBa CIy4aifHOro OIbITa, UCIOJIb30BaTh (OpMyITy HOJIHOM BeposTHOCTH, popmyny baiieca
MPU pEUISHUH 3aJ]a4, OMPEEIsATh HE3aBUCUMOCTh COOBITUN TIO (pOopMysie U MO OpraHU3AMH CITy4ailHOTO
AKCIIEPUMEHTA;

MPUMEHITh H3y4YeHHblE KOMOWHATOpHBIE (QOPMYJBl ISl TMEPEUUCICHHUS] DJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHI CIy4ailHOrO OMbITa, PEIICHUS 3a/1a4 10 TEOPUHU BEPOSITHOCTEN;

CBOOOJHO OINEpUPOBATH MOHATUAMHU: OMHAPHBIN CIy4alHBIA OINBIT (MCHBITAHHE), YCIIEX W HeyJaua,
HE3aBUCHMBbIE UCIBITAHUSA, CEPHUsl UCIBITAHUN, HaXOJUTh BEPOSITHOCTH COOBITHH: B CEpUHM UCHBITAHUN 110
NEPBOTO yclieXa, B CEpUU HCHBbITAaHWKW bepHyiin, B OIBITE, CBS3aHHOM CO CIy4ailHBIM BBIOOpOM U3
KOHEYHON COBOKYITHOCTH;

CcBOOO/ZIHO ONEpUpOBaTh TOHATUSMHU: ClydyallHas BEJNUYMHA, paclpelelieHue BEpOSITHOCTEH,
auarpaMma  pacopenesieHds, OuHapHas clyyailHas BeJIMYMHA, TeOMEeTpUYecKoe, OWHOMHAIbHOE
pacrnpeziesieHue;



OIIEpUPOBATh INOHATHUAMM: COBMECTHOE pPACIpEACIICHUE ABYX CIy4alHBIX BEJIMYMH, HMCIOJIb30BaTh
TaOJIUIy COBMECTHOI'O PACHpPENENeHHs ABYX CIIy4ailHbIX BEJIMYUH Ul BBLACICHUS PAaCHpeleseHHs Kax 10
BEIMYMHBI, OIpPECICHUs] HE3aBUCUMOCTU CIIy4alHBIX BEJIMYHMH;CBOOOJHO OINEPUPOBATh IOHATHEM
MaTEMaTUYECKOr0  OXKUJAaHWs  CIydailHOW  BelNMUYUHBl  (paclpeneieHus), IpPUMEHATbh  CBOMCTBa
MaTEeMaTHYECKOT0 OKHMIAHMS MIPH PEIICHUH 3a/1a4, BEIYUCIATh MATEMAaTHYECKOE OKUIaHne OMHOMHUAIBHOTO
U TEOMETPUYECKOIO paclpeesieHuii; CBOOOJHO OINEpUpOBaTh IOHATUSMHU: JUCIEPCUS, CTaHAAPTHOE
OTKJIOHCHHME  CIy4YalHOM  BEJIMYMHBI, IIPUMEHATH CBOMCTBA JUCIEPCUU  CIIyYalHOW  BEIUYMHBI
(pactpenieneHusi) NpuU  PELICHUMM 3a4ad, BbIUMCIATH JUCIEPCHI0 M CTaHAAPTHOE OTKJIOHEHHE
reOMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeleleHui.

K xonity 11 kiacca o0ydaromuiicss HAy4UTCS:

BBIUUCIIATh BBIOOPOUYHBIE XApaKTEPUCTHKM IO JaHHOM BBIOOPKE M OLIEHUBATb XapaKTEPUCTUKU
ICHEPaJbHONH COBOKYIHOCTH JaHHBIX IO BBIOOPOUYHBIM XapakTepucTtukam. OIEHHBAaTh BEPOSTHOCTH
COOBITUM M  TPOBEPATh  MPOCTEHIINE  CTATUCTUYECKHE  TUIOTE3bl,  IMOJB3YSICh  HM3YyYCHHBIMU
pacupeneneHusMy;

IIPUBOJUTH IIPUMEPHI 3a7a4, IPUBOJANINX K [TOKA3ATEIBHOMY PACIpPENEIICHUIO, 3a1a4, IPUBOIAIINX K
HOpMaJIbHOMY  pacnpezaeneHuo. OnepupoBaTh HOHATHAMU:  (DYHKIUS IUIOTHOCTH  BEPOSTHOCTH
[I0Ka3aTeIbHOIO paclpeneneHus, (QyHKIUS IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacIpeesieHus,
(GyHKLIMSA IUIOTHOCTH M CBOMCTBa HOPMAJIbHOTO pacIpelesIeHUs;0oNnpeleNiaTh KodQQUIUEHT JMHEHHOM
KOppeJsiLuK, BEBIOOPOUHBIN KO3 (OUIIMEHT KOPPETSALHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumeHnoBanme pa3esioB U TeM K I (udpoBbic)
0/m | mporpaMMer Beero oHTpoJbHbIe IlpakTHuyeckue (UUPpP
padoThI paéoThI o0pa3oBaTeJIbHbIE
pecypchbl

1 DneMeHTHI Teopur rpadoB 3
2 CrnyyaifHbIe OIBITHI, CITy4aiiHbIe COOBITHS U 3

BEPOSITHOCTU COOBITUI

Onepauuu HaJ MHOKECTBaMH U
3 coObITHsIMU. CIIO’KEHHE U YMHOKEHHE 5

BEPOSITHOCTEU. Y CIIOBHAsI BEPOSITHOCTb.

He3zaBucumeble coObITHS
4 OneMeHTbl KOMOWHATOPUKHU 4 1

Cepun nociieIoBaTeIbHBIX HCIIBITAHUH.
) Ucneitanus beprynnu. Cinyyaiiaerii BEIOOp )

13 KOHEYHOH COBOKYITHOCTH
6 CryuaiiHble BEJIMYMHBI U paclpeaeIcHs] 14 1
OBUIEE KOJIMYECTBO YACOB T10 34 2 0
IMMPOI'PAMME

11 KJIACC
KoJsmmyecTBO yacos DJIeKTPOHHbIE
Ne | HammeHoBaHue pa3aeioB U TeM K I (uudposbie)
1/  mporpamMmsl Bcero Oé{ TPOJILHbIE pﬁaKTquCKHe o0pa3oBare/ibHbIe
ThI ThI
paoo pabo pecypcbl

1 3aKoH OOJBIINX YUCEI 5

2 DJEMEHThl MAaTEMAaTHUYECKOM CTaTUCTUKH 6




HenpepriBHBIE cliy4yaifHbIC BETHYHHEI
3 (pactpenenenusi), MOKa3aTeIbLHOE | 4
HOpPMAaJIbHOE pacIpeIeTIeHNUs

4 Pacnpenenenue Ilyaccona 2
5 CBsi3p MEXYy CIIy9allHBIMH BETHYNHAMEI 6
6 OO6o011eHue U cucTeMaTH3alusl 3HaHui 11 1

OBLIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME

34 1 0

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
DOBEDSIEMOro IIpoBepsieMble npegMeTHbIE Pe3y/IbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTe/ibHOI
posep NMPOrpaMMbl CpeHero 001ero oopa3oBaHusi
pe3yJabTarta
6 Teopust BepOITHOCTEH U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAONHUIIBI M JUATPAMMBI
6.2 OnepupoBaTh NOHATHAMHU: CpeAHEE apU(PMeTHUecKoe, MeIuaHa, HauOoJbllee, HauMEHbLIEE
' 3HAUYCHHUC, pa3Max MaCCUBA YUCJIOBLIX TaHHBIX
OnepupoBaTh TOHATHSAMH: CIydallHBIA OKCIEpUMEHT (OMBIT) ©W  CIOy4aiHoe CoOBITHE,
63 JJIeMEHTapHOE COOBITHE (TIEMEHTAPHBIH HMCXOA) CIIyY4ailHOTO OIbITa; HaXOJUTh BEPOSITHOCTU B
' OMBITaX C PAaBHOBO3MOXKHBIMH CIIyYalHBIMH COOBITHSIMH, HAXOIOWTh M CPaBHUBATh BEPOSTHOCTH
COOBITHH B M3YUCHHBIX CIy4YalHBIX DKCIIEPUMEHTAX
Haxomute u popMyanpoBaTh COOBITHS: TIEpecedeHne U 00 bEAMHEHNE JAaHHBIX COOBITHIA, COOBITHE,
6.4 MIPOTHUBOIIOJIOKHOE JTaHHOMY COOBITHIO; TIIOJIB30BAaThCSA JaUarpaMMmaMu Oinepa U (HopmyIoi
CJIOJKEHHsI BEPOSITHOCTEH MPH PELICHUU 3a]1a4
6.5 OHCpI/IpOBaTI) IIOHATHUAMMU: YyCi10BHasA BCPOATHOCTD, HE3aBUCUMBIC CO6LITI/I$I; HaXoauThb
' BCPOATHOCTHU C NIOMOIIBIO MpaBrjia YMHOXCHU A, C TIOMOIIBIO ICPCBa CHy‘JaﬁHOFO OIlbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUSI ITPH PEHICHUH 3aJ1a4
OnepupoBarh MOHATHSAMHU: HCHBITAHWE, HE3aBUCHUMBIE HCIBITAaHUS, CEpHUsS HCIBITAHWH, ycHex U
6.7 Hey/a4ya; HaXO/UTh BEPOATHOCTH COOBITHI B CEpUM HE3aBUCUMBIX UCTBITAHUI JI0 TIEPBOTO yCIexa,
HaXOJIUTh BEPOSITHOCTH COOBITHH B cepuu HCIbITaHui bepHysmn
6.8 OneprpoBaTh MOHATHAMH: ClIydaifHas BEJIUYMHA, pAcCIIpe/ielIeHHe BEpPOSITHOCTEW, auarpamma
' pacrpeneneHus
11 KJIACC
Kox . .
DOBEDSIEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpamMMbI
poBep cpefHero o0mero oopazoBanus
pe3yabTara
5 Teopust BepOITHOCTEH U CTATUCTHKA
51 CpaBHUBATh BEPOSTHOCTH 3HAUYEHHH CIyYallHOM BEIWYHMHBINO PAcIpelesCHHI0 WM C MOMOIIBIO
) JIAarpaMm
OnepupoBaTh TMOHITHEM MAaTEMaTHYECKOTO OXHAAHUS, MPHUBOAUTH IPHUMEPHl TOTrO, Kak
52 IMPUMCHACTCA MATEMATHYCCKOC OXUIaHUEC CHy‘IaﬁHOﬁ BCIIMYHMHBI, HAaXOAWTh MaTEMaTHYCCKOC
O’KHJIaHUE N0 JAHHOMY paclpeaeIeHUI0
5.3 MMmeTs npeacTaBiIeHne 0 3aK0HE OONBITUX YHCET
5.4 Mets npeacTaBieHre 0 HOPMaJIbHOM pacipeeIeHu!




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kox | IlpoBepsieMblii 3JieMEHT COePKAHUS
6 Teopust BeposITHOCTEN U CTaTUCTHKA
6.1 [IpencraBienne naHHBIX C TIOMOLIbIO Tabmun u auarpamm. CpeaHee apu@MeTHUecKoe, MeauaHa,
HanOoJIbllIee ¥ HAMMEHbIIIee 3HAUCHUsI, pa3Max, AUCIEPCHS U CTaHIapPTHOE OTKIOHEHHE YHCIOBBIX HA0OPOB
ChydaiiHple OKCHEPUMEHTH (OMBITBI) W CIOy4YaliHble COOBITHS. JJeMEHTapHble COOBITHA (HMCXO.BI).
6.2 BepositHOCTD ciydaiiHOro coObiTHs. bau3ocTs 4acTOTBIM BepoSTHOCTH cOObITHH. CilydaiiHblEe OIBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHAMHU. BeposITHOCTH COOBITHH B ONBITAXC PaBHOBO3MOXKHBIMU
9IIEMEHTAPHBIMU COOBITUSIMH
63 Omnepaunu HaJ COOBITHAMU: TIepecedeHue, 00beIMHEHUE, IPOTUBOIION0KHBIE COOBITH. Inarpammsl Ditnepa.
DopMyIa CI0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. [lepeBo ciydallHOTO 3kcnepumenTa. @opmysa MmoaHOU
BeposiTHOCTU. HezaBucHMBIe COOBITHS
65 Kombunaropnoe mpaBuno ymHoxkeHusi. [lepectanoBku u Qakropuan. Uucno coueranuit. TpeyronbHUK
[Mackans. @opmyna 6unoma HeloToHa
6.6 bunapuslii cnyvailHbIl ombIT (MCHBITaHHE), ycnex M Heyaada. HesaBucumble wucneitanus. Cepus
HE3aBHCHMBIX HCTBITAaHUH 10 TiepBoro ycnexa. Ceprs He3aBUCUMBIX HCIIBITaHUHN bepHymiu
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenune  BepositTHocTed.  [Imarpamma  pacmpeneneHus.  Ilpumepst
pacnpeesieHHi, B TOM YHCIIe TeOMETPUIecKOer OMHOMHAIIbHOE
11 KIIACC
Kox | IlpoBepsieMblii 3JieMEHT COePKAHUS
5 Teopust BEpOSTHOCTEN U CTATUCTHKA
UucnoBble XapaKTEPUCTUKU CIyYaWHBIX BEIUYHH: MAaTEMAaTHUYECKOE OXXHMIAHHUE, TUCIEPCUS W CTaHIApPTHOE
OTKJIOHEHHE. [IpuMepsl IpUMEHEHHST MaTEMATHIECKOTO OXKHMIaHUsA, B TOM YHUCIIE B 3aJa4aX U3 IOBCEIHEBHON
5.1 | xu3Hu. MaremaTnyeckoe OXHJaHHEe OMHAPHOW CIy4allHOW BEIMYMHBI. MaTeMaTHYecKoe OKHUAaHUE CYyMMBI
CIlyJyailHbIX BENMYUH. MaTeMaTH4ecKoe OXHIaHWE W JUCIEePCHS TEeOMETPUYECKOr0 M OHHOMHAIBHOTO
pacrpeneneHui
5.2 | 3axkoH OOJIBIIMX YKCEIl M €r0 pojlb B HAYKe, IPUpoe U obuiecTBe. Be1OOpoUuHbI METO HCCIIeTOBAaHUI
53 [Ipumeps! HEPEPHIBHBIX CIy4alHBIX BeTU4MH. [IoHATHE O MIOTHOCTH pacmpeseneHus. 3aadn, IPUBOIAIIHIE
K HOpMaJIbHOMY pacnpeaencHuio. [IoHsITre 0 HOpMaJIbHOM pacipeacIeHUN

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30OBATEJBHOM NPOI'PAMMBI CPEJTHEI'O OBIIETO
OBPA3OBAHUA

Kon

MPOBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TpeOOBaAHMS K NMPeIMETHBIM Pe3yJibTATAM OCBOEHHMS OCHOBHOI
o0pa3oBaTeJbHOM MPOrpaMMBbI CpeHero 001ero oopa3oBaHust

Bnagenue meTojgamMu J10Ka3aTeNbCTB, aJlTOPUTMAMHU PEIICHUs 3aja4; yMEeHue (OpMyJUpOBaTh U
OIEepUPOBATh TOHSATUSMH: OIpPEJACICHHe, aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NPHU3HAK,
JIOKa3aTeNbCTBO, PaBHOCHIbHBIE (POPMYIHPOBKH; MPHMEHSATh WX; yMEHHE (QOPMYIHPOBATH
oOpaTHOE © NPOTHBOIIOJOKHOE YTBEPIKIECHUE, IPHUBOAMTH IPUMEPHl M  KOHTPIPUMEPHI,
WCIIONIb30BaTh METOJ] MaTEeMaTUYECKOW WHIYKIIMU; MPOBOAMTDH JTOKA3aTENbHBIE PACCYKACHUS MPHU

1 pelIeHnn 3a/ay, OICHHWBATh JIOTMYECKYIO TPABHIBHOCTh PACCYXICHUH; YMEHHE OIEepUPOBATh
MOHSITUSAMHU: MHOXECTBO, IOJMHOXKECTBO, OIEPAIlMH HaJ MHOXECTBAMM, YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN aInapar Juisi ONMHUCAHUS PEaJbHBIX IPOIECCOB M SIBJICHUH W INPH
pElIeHnH 3a/1a4, B TOM YMCIIEe U3 JAPYTUX yYEOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHSIMH:
rpad, cBs3HbBIN rpad), AepeBo, LUK, rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh U OMHCHIBATH Ipad)bl
pa3IMYHBIMU CII0OCO0AMH; UCIIONIB30BaTh Ipadbl IIPH PELICHUH 331a4

YMeHHne OomepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCJIO, IIEJI0E€ YHCJIO, CTENeHb C IIEIBIM
MOKa3aTelieM, KOPEHb HAaTypajJbHON CTENEeHH, CTENEeHb C PALIMOHATIBHBIM MOKA3aTENIEM, CTETICHb C




JNEHCTBUTEIBHBIM TIOKa3aTeleM, Jiorapu(M 4YHCla, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO
YHclia, OCTaTOK [0 MOYNIO, paIlOHANBHOE YHCIO, HPPANMOHAIBFHOE YHCIO, MHOXKECTBA
HaTypaJlbHBIX, IEJIBIX, PALMOHATBHBIX, TEHCTBUTEIHHBIX YHCEN;, YMEHHE HCIIOIb30BaTh MPU3HAKI
JEIMMOCTH, HaUMEHBINIMK OOIIUIl AeMuTeNh U HaMMEHBIIee o0Ilee KpaTHoe, anroputM EBximma
MIPH PEIIeHNH 337]a9; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMHI CUCTEMaMU CUUCIICHUS; YMEHHE
BEITIONHATH BBIYHCIICHHE 3HAYSHUH U TIPeoOpa30BaHMs BEIPKEHHA CO CTENIEHSIMH U JoraprudMamu,
peoOpa3oBaHusl IPOOHO-PAIlMOHANBHBIX BBIPQKCHUN; YMEHUE OINCPUPOBATH IMOHSATHSIMH:
MOCJIE0BATEIBHOCTD, apu()MeTH4YeCKasi MPOrPeccusi, TeOMETpUYECKash Mporpeccus, O0ECKOHEUHO
yOBIBaroIas reoMeTprudecKast IpPOTPECCHs];, YMEHNE 3a/1aBaTh MTOCIEA0BATENbHOCTH, B TOM YHCIIE C
MIOMOMIBI0 PEKYPPEHTHBIX (HOPMYII; YMEHHE ONEepPHUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIC KOMIUICKCHBIC YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4mcia, (opma 3ammcu
KOMIUIEKCHBIX dHcCeN (TeoMeTpHyecKas, TPUTOHOMETpHYecKas | anrebpamueckas); yMeTb
MPOM3BOANTH apu(PMETHIeCKHe ACHCTBUS C KOMIUIEKCHBIMA UYHWCIAMH; MPUBOIUTH TMPUMEPHI
WCTIONB30BAaHUSI KOMIUICKCHBIX UYHCEN; ONEpUpPOBAaTh MOHATHUSAMU: MaTpuia 2x2 u  3x3,
OTpPEeICTUTENb MATPUIIBI, TEOMETPUUECKUI CMBICI OIPEACIUTENS

YMeHue onepupoBaTh MHOHSATUSAMH: PAlUMOHAJBHBIE, HpPAlUMOHAIbHBIE, IOKa3aTEbHEIE,
CTeTIeHHbIe, Jorapu(pMHUYecKre, TPUTOHOMETPUUIECKHEe YpPaBHEHHS W HEPaBEHCTBA, MX CHCTEMBI;
YMEHHE OIEpPHpOBATh TMOHATHSIMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue, YypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YpPAaBHEHMM U HEPABEHCTB, PABHOCHUJIBHOCTb YPABHEHHMH, HEPABEHCTB U
CHUCTEM; YMEHHUE PELIATh YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO PA3INYHBIX NPUEMOB;
peuiaTh ypaBHEHHMsI, HEPABEHCTBA U CUCTEMBI C APAMETPOM; IPUMEHSTh YPABHEHUS, HEPABEHCTBA,
HUX CHUCTCMBI IJid PCIICHHUA MATCMATHYCCKHUX 3ada4d W 3aJad M3 pas3IMYHBbIX O6HaCTCI>'I HayKu H
pEaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIHWS, YETHOCTh (PYHKIHMH, MEPHOAWYHOCTH (QYHKIUH,
OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (YHKIWH, 3KCTpeMyM (YHKIMH, HauOONbIee W
HaMMEHBbIIIee 3HaYCHUS] (YHKIMU Ha MPOMEXKYTKE, HeNpephIBHAS (YHKIHUS, aCUMIITOTHI Tpaduka
(GyHKIWHU, TepBasi U BTOpas MPOW3BOIHAS (YHKIUH, TEOMETPHUUECKUH M (UIUUECKUI CMBICT
MPOM3BOHOM, MepBOOOpa3Hasi, ONpeaeEHHbI HHTErpall; yMEHHEe HaXOJUTh aCUMITOTHI rpaduka
(GYHKIMY; yMEHHE BBIYHCIATH HMPOU3BOJHBIE CYMMBI, NMPOM3BEACHHS, YaCTHOTO M KOMITO3HIIUH
(GyHKUMH, HaXOAWTh YpaBHEHHE KacaTelbHOW K rpaduky (QyHKOUM; yMEHHE HaXOIUTh
MPOU3BOHBIE JIEMEHTAPHBIX (DYHKIIUH; YMEHUE UCIOJIb30BATh MPOU3BOIHYIO IS UCCIICIOBAHHMS
(yHKIMA, HAXOMWTh HaWOOJBIIME W HAWMEHbBIINE 3HAa4eHHWA QYHKIWA, CTPOUTHh TpaduKu
MHOTOYJICHOB C MCIIOJIb30BAaHUEM allliaparta MaTeMaTHIeCKOro aHaIHu3a; IPUMEHSTh IIPOU3BOIAHYIO
IJId HAaXOKACHUA HAWJIYdIIETO PCHICHUA B IMPUKIIAJIHBIX, B TOM YHCJIC COUUAIbBHO-O3KOHOMHNYCCKUX
1 GU3MYECKUX 337a4ax; HaXOJUTh TUIOMIAIH U 00BEMBI (GUTYDP C TOMOIIBIO HHTErpaa; NPUBOANUTD
PUMEpbl MAaTEMaTHYECKOTO MOACIMPOBAHUS C ITOMOLIBIO AU PepeHIINATBHBIX YPaBHEHUIH

YMeHue onepupoBaTh NOHATHAMU: rpaduk QpyHKIMK, oOpaTHas GYHKIUS, KOMIIO3HLIUS (DYHKINH,
nuHelHast (yHKUOUWs, KBaJpaTHuHas (YHKIWsS, pamnuoHalbHas (QYHKIMs, CTENeHHas (QYHKIWS,
TPUTOHOMETpUYecKue (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHEe (YHKIIMH, TMOKa3aTelbHas H
norapupmudeckas (yHKIMH; yMEHHE CTPOUTh TpaduKM H3yuyeHHbIX (YHKUMH, BBINOJIHSITH
npeoOpa3oBaHus Tpa@uKOB (GYHKIHUH, HCIONB30BaTh Tpaduku A HM3ydeHHs MPOLECCOB U
3aBUCHMOCTEH, NIPH PEICHUHM 33/1a4 U3 JAPYTUX ydeOHBIX MPEAMETOB M 3a/1a4 U3 PEAJbHOM JKU3HM;
BbIpakaTh (OPMYJIaMU 3aBUCHMOCTH MEXIy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M Tpaduku
GyHKUME A7 pelIeHus] ypaBHEHWH, HEpaBeHCTB W 3afad ¢ IapamMeTpaMu; H300paxarb Ha
KOOPJAHMHATHOH ITUIOCKOCTH MHOKECTBA PELLICHUN YpaBHEHM, HEPABEHCTB U UX CHUCTEM

YMeHue pemaTb TEKCTOBBIE 3a7ayll Pa3HbIX TUIIOB (B TOM YHCIE Ha MPOLEHTHI, I0JU U YacTH, Ha
IBW)KEHHE, Pa0OTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 3aJadqd W3 OOJAcTH yHpaBICHHS
JUYHBIMH M CEeMEHHBIMH (PMHAHCAMH); COCTaBJISATH BBIPXEHHsI, YPAaBHEHHUS, HEPAaBEHCTBA U MX
CHUCTEMBI 110 YCIIOBHIO 3a/Jayd, UCCIEAOBaTh IIOJIy4EHHOE pELIEHHE U  OLECHHUBAThH
MPaBAONOJ00HOCTh PE3yJbTaTOB; YMEHHE MOJIEIMPOBATh pealbHbIe CUTYallud Ha S3BIKE
MaTeMaTHKH;, COCTaBIATh BBIPAXKEHHS, ypaBHEHHs, HEPaBEHCTBA M WX CHCTEMBI IO YCIOBHIO
3aJaud, HUCCIEeNOBaTh IIOCTPOEHHBIE MOJENM C HCIOJB30BAHUEM amnmapara  ainreOphl,
WHTEPIIPETUPOBATH NOJTYUCHHBIN Pe3yabTaT

VYmenne OIICpUpPOBATh IOHATUAMU: CPCIAHCC apI/I(bMeTI/ILIeCKOC, MEaraHa, HauOoIblIee U
HaMMCHBbIICEC 3HAUCHU:, pa3Max, JUCIICPCUA, CTaHAaPTHOC OTKIIOHEHUE Y CJIOBOI'O Ha6opa; YMCHHUE
H3BJICKATb, HWHTCPHPECTUPOBATDH I/IH(l)OpMaI_[I/IIO, NpEaACTAaBJIICHHYIO B Ta6m/1uax, Ha auarpammax,
Fpa(i)I/IKaX, OTpaXXarouyro CBOICTBa PCAJIbHBIX NPOLECCOB U HBHGHHﬁ; npeaACTaBJIATh I/IH(l)OpMaI_II/IIO




C TOMOINBI TaOJNHIl W JAMarpaMM; HCCICIOBaTh CTAaTHCTUYECKHE JaHHbIC, B TOM YHCIE C
MPUMEHEHHEM TpapUUecCKMX METOJIOB M DIIEKTPOHHBIX CPEICTB; TpauuecKd HCCIEeIOBATh
COBMECTHBIE HAOJIOJICHHS C TIOMOIIBIO JUarpaMM PacCEeMBaHUs M JTMHEHHOU perpeccuu

YMeHHe OmepupoBaTh IOHATHAMU: CIyYalHBI OMBIT W CIydalHOE COOBITHE, BEPOSTHOCTH
CIIy4allHOTO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSATHOCTh C UCHOJIb30BAHHEM TIpadUIecKUX
METOJIOB; MPUMEHSATH (OPMYJIbl CIIOKEHUS W YMHOXCHHUS BEPOSITHOCTEH, (QOpPMYyIy IOIHOM
BepoaTHOCTH, popMyiy bepHyin, komOnHaTOpHBIE (haKTHl M (HOPMYIIBI; OIIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHH; YMEHHE ONepHpOBaTh MOHITHAMHU: CIy4aiHas BEITWYHHA, DPAaCIpelleleHre
BEPOSATHOCTEH, MaTEeMAaTUYECKOE OXKUIAHME, AUCIICPCHS M CTAaHAAPTHOE OTKIIOHCHHE CIy4YaiHOM
BEIMYMHBL, (YHKIWW pacrupefeNeHds] W IUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTeNbHOTO U
HOPMAJBHOTO paclpezeNieH i, YMEHHEe HCIIOb30BaTh CBOWCTBA M3YYCHHBIX PACHpEeeHUN s
pelICHUs 3a7ad; 3HAKOMCTBO C TIOHSATHUSAMH: 3aKOH OOJBIIUX YHCET, METOABl BBIOOPOUYHBIX
WCCJICIOBAHUI; YMEHHUE MTPUBOIUTH MPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIIIUX YUCEI B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHHSIX; YMEHHE ONEepUpOBATH MOHATHUSMHU: COUYETaHHUE, MEePECTaHOBKA, YHCIIO
COYETaHMIA, YHCIIO NIEPECTaHOBOK; OMHOM HBIOTOHA; yMEHUE IPUMEHAITh KOMOWHATOPHBIE (haKThI U
paccyXaeHus sl pelIcHHs 3a7ad; OICHHBATH BEPOSTHOCTH PEATbHBIX COOBITHH; COCTaBISATh
BEPOATHOCTHYIO MOJIENTh M1 HHTEPIIPETHPOBATH MOTYUECHHBIIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: TOYKA, MpsMasl, IUIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, IyY,
BEIMYMHA YIJIa, TUIOCKUI YTOJ, JBYTPAHHBIA yTOJI, TPEXTPAHHBIN YTOJI, CKPEIUBAIOLINECS MPSAMBIE,
MapauIeTbHOCTh U MEPIEeHANKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrosl MEXAY HPSIMBIMH, YIoJ
MEXAy IpAMOIl M IIOCKOCTBIO, YTOJl MEXKY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU J0 IJIOCKOCTH,
pacCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSIHHE MEXKAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh INpH
pelieHnH 3aiad M3yueHHbIE (DAaKThl WM TEOpEeMbl IUIAHUMETPHU; YMEHHE OLCHHBATh pa3Mephl
00BEKTOB OKPYXAIOIIETO MUPA; CTPOUTh MAaTEeMaTHUECKHE MOJEIN C MOMOIIBI0 T€OMETPUIECKUX
MIOHSITHH ¥ BEJIMYMH, PELIaTh CBA3AHHBIE C HUMH NPAKTUYECKHE 3a0a9U
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YMeHue OmnepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (GUTYypBHl, MHOTOTPAaHHHK,
MPaBUIbHBIA MHOTOI'PaHHUK, CEYCHHE MHOTOTPaHHUKA, Ky0, Iapaiienenuies, npu3Ma, IipaMuaa,
¢urypa u MOBEpXHOCTh BpallleHWs, UWIMHIAP, KOHYC, WIap, cdepa, Iiomans cepsl, MIOmab
MOBEPXHOCTH TNHPAaMUABI, TPHU3MBI, KOHyca, IMIUHIApa, O00BEM KyOa, MPSIMOYTOJIBLHOTO
napajuleNenunesa, NUpaMUAbl, HPU3MbI, IWINHApaA, KOHycCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,
CCYEHHUsI KOHYyCa W IWIMHApA, MapajyIebHbIE OCH WM OCHOBaHHIO, CEUEHHE IIapa, IIOCKOCTH,
Kacatomasicsi cepbl, IHINHIPA, KOHYCa; YMEHUE CTPOUTh CEYeHHWE MHOTOTPaHHHKA, N300paxarh
MHOTOTPaHHUKH, (UI'Yypbl M TOBEPXHOCTH BpPALICHUS, UX CEUYEHUs, B TOM YHCIE C IOMOIIBIO
3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHITH CBOWCTBA F€OMETPHUYECKUX (UTYp, CaMOCTOSTEIHHO
(dhopMyHpoBaTh ONpeIeICHUS N3YyIaeMbIX (UTYD, BBIIBUTATH THIIOTE3bI O CBOWCTBAX M MPHU3HAKAX
reoMeTpudeckux (puryp, 000CHOBBIBATH MU ONPOBEPraTh UX; yMEHUE MTPOBOJUTH KIACCU(PHUKALINIO
¢uryp no pazinu4yHbIM IPU3HAKAM, BBIIOJIHITh HEOOXOUMbIE JONOJIHUTENbHBIE TOCTPOCHHUS

YMeHue onepupoBaTh TMOHATHSAMM: JBHKEHHE B TIPOCTPAHCTBE, MapajuIeNbHBIA IMEPEHOC,
CUMMETpHUSl Ha IJIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOZOOUs, MOJOOHbBIE
(Gurypsl; yMeHUe pacro3HaBaTh paBHbIE U MOJ00HBIE (GUTYPHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKTYpe; HCIIOJIb30BaTh TEOMETPUYECKME OTHOLICHMS MPH PELICHWH 3ajad; HaXOIHUTh
reOMETPUYECKHE BEJIWYMHBI (JUIMHA, Yrojl, IUIOMmaib, O0ObEM) NpH PELICHWH 3a1ad U3 APYTHX
y4eOHBIX TPEAMETOB W W3 pEealbHOW JKHM3HU; YMEHHE BBIUUCISATH T€OMETPUYCCKUE BEITHMYUHEI
(mmHA, yrom, miomiagb, 00bEM, IUIOMIAL MMOBEPXHOCTH), UCIIONB3Ysl H3ydeHHbIE (QOpPMYIBl U
METOJIbl, B TOM YHCIIE: IUIOLIAb NOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IMJIMHAPA, IUIOMIAIb
cdepnl; 00BEM KyOa, MPSIMOYTOJILHOTO HapajuieNienuiesa, THpaMuIbl, IPU3MBbl, HWIMHIAPA, KOHYCA,
1apa; yMeHUe HaXO/IUTh OTHOIIEHHE 00 BEMOB TIOI00HBIX (BUTYD
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YMeHue ornepupoBaTh MOHSTUSMU: MPSAMOYTOJbHAsI CUCTEMa KOOPAMHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPAMHATHl BEKTOpA, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpA Ha YUCIIO, Pa3jIOKEHUE
BeKTOpa 110 0a3ucy, CKaIpHOE MPOU3BEICHUE, BEKTOPHOE ITPOU3BEICHHE, YTOJ MEXITy BEKTOPaMH;
YMEHHE UCIIOIb30BaTh BEKTOPHBIM U KOOPJUHATHBIN METO/ /11 PELIEHUs] TEOMETPUUYECKHUX 3aJlay U
3aJ1a4 JPYTrux Y4eOHBIX MPEAMETOR
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YMmenue BbIOMpaTh NTOAXOAAIIMN METON ULl pEIIeHHs 3aJa4yd; IOHMMAaHWE 3HAYMMOCTH
MaTeMaTHUKH B M3YYEHUH MPHUPOAHBIX M OOIIECTBEHHBIX MPOIIECCOB U SBJICHUH; YMEHHE
pacro3HaBaTh IPOSBICHUE 3aKOHOB MATEMATHKU B MCKYCCTBE, YMEHUE IPHUBOJUTH IIPUMEPHI
MAaTE€MAaTHYECKUX OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTUUECKOW HAyKU




IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'3 I10 MATEMATHUKE

Koax = IIpoBepsiemblii 3j1eMeHT COEPKAHUSA
1 Umncia 1 BBIYMCICHUS
1.1 | HarypanbHsie u nenbie yncna. [Ipu3Haku AeTMMOCTH IETbIX YHCell
19 PanmonansHble yncna. OOBIKHOBEHHBIE M AECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE MEPUOIUYECKUE
Ipodu
13 ApudmeTrnueckuii KOpeHb HaTypalbHON cTeneHH. [elcTBus ¢ apudMeTHYECKMMH KOPHSIMH HaTypajbHOM
CTETIEHU
1.4 | Crenens ¢ nenbiM noka3ateneMm. CTEIeHb ¢ palliOHALHBIM TToKa3aTeaeM. CBOMCTBA CTETICHH
15 CuHyC, KOCMHYC M TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTeHC YHCIOBOTO
aprymMeHra
1.6 | Jlorapudm uncna. JlecaTUUHBIC H HATYPAIBHBIC JIOTAPUPMBI
17 HeiictBurenpHple 4ncna. AprudMeTHYecKre OIepalnnud ¢ JeHCTBUTEILHBIMU ACTAMH. [TpubmmkEnnbie
BBIYHMCIICHHUS, IPaBUJIa OKPYTJICHUS], IPUKUIKA U OLCHKA PE3yNbTaTa BEIYUCICHUN
1.8 | Ilpeobpa3oBanue BhIpaKeHUH
1.9 | KommiekcHble ynucia
2 YpaBHeHUs U1 HEpPAaBEHCTBA
2.1 | Ilenble u 1poOHO-palMOHALHBIC YPABHEHHUS
2.2  UppaumonasibHbIC ypaBHEHUS
2.3 = TpuroHoMeTpUYECKHE ypaBHEHUS
2.4 | lTloxa3aTenbHbIE U JIOTAPU(PMIUECKHE YPABHEHHS
2.5 | llensle u ApoOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 | HppammoHaipHBIE HEpaBEHCTBA
2.7 | Tloka3zaTenbHbIE U JIorapuPMHUIECKHE HEPABEHCTBA
2.8 | TpuroHoMeTpHYECKHE HEPABEHCTBA
2.9 | Cucrembl H COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10  VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MMApaMeTpaMH
2.11  Marpuia cucTeMbl JTHHEHHBIX YpaBHeHHH. OnpenennTeab MaTPUIIbI
3 OyHKIMH U rpaduKu
31 OyHKIHA, crocoObl 3amanus QyHknuu. ['paduk ¢yHkumn. B3aumHo oOparHbie QyHKnmu. YETHBIE |
HeuétHble GyHkuuu. [lepuoanueckue GyHKIUN
OOnacte ompeneneHWss W MHOXECTBO 3HaueHWH QyHkuuu. Hymn  ¢ynkimun.  [IpomexyTku
3.2 | 3HaKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl W MHHUMYMBI (YHKIIHH.
Haubonpiiee u HanMeHblIee 3HaYeHNE (DYHKIIMU Ha IPOMEXYTKE
33 CTeneHHasE (yHKUUS ¢ HaTypaJbHBIM M IeTbIM Moka3areieM. EE cBoiicTBa u rpaduk. CoiicTBa u rpadux
KOpHS1 N-0ii cTeneHn
3.4  TpuroHomerpuueckue QyHKIUH, UX CBOUCTBA U rpaduKu
3.5 | TlokaszarenbHas u Jorapudmuydeckas QyHKIMH, UX CBOMCTBA U IpaHKH
3.6 | Toukwu paspbiBa. AcuMnToThl rpadukoB Gyakuuid. CBoHCTBa GYHKIINI, HENPEPHIBHBIX HA OTPE3Ke
3.7 | TlocmemoBaTenbHOCTH, CIIOCOORI 3aaHMs TOCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reoMeTpuuecKkas nporpeccuu. @opMyna cI0KHBIX MPOIECHTOB
4 Hauana maremaTH4yeckoro aHaimsa
4.1 | IlpoumsBonHas pyHkumy. [Ipon3BoIHBIE 3J€MEHTAPHBIX (PYHKIIUHA
492 [IpumMeHeHne TPOM3BOAHONW K HCCIEAOBaHMIO (YHKLIMI Ha MOHOTOHHOCTH M 3KCTpeMyMbl. Haxoxxaenue
HanOOJIBIIETO M HAMMEHBIIIETO 3HAUCHHS (PYHKINH Ha OTpE3Ke
4.3 | IlepooOpa3sHas. Murterpan
5 MHoXecTBa U JIOTHKA
5.1 | MHoxecTBo, ollepaliii HaJl MHO>KecTBaMu. [{narpammel Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U CTaTHCTHKA




6.1

OmnucarenbHas CTaTHCTHKA

6.2 | BeposTHOCTb
6.3  Kombunaropuka
7 I'eomerpus
7.1 | Ourypsl Ha INIOCKOCTH
7.2 | IlpsiMbIe M TNIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 | Tena u MOBEPXHOCTH BpaICHUS
7.5  KoopauHatbl 1 BEKTOPbI
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