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IHHOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «BeposTHOCTD M CTaTUCTUKa» YIiayOJIEHHOIO YPOBHSI SIBIISIETCS
IPOAOKEHUEM M Pa3BUTHEM OJTHOMMEHHOTO Y4eOHOro Kypca yriyOJéHHOro ypOBHS
Ha YpOBHE cpeaHero ooOmero oOpa3oBaHus. Y4YeOHBIH Kypc MNpeaHA3HAYCH IS
dbopMupoBaHUS y OOYYAIOIIMXCS CTAaTUCTHYECKOW KyJIbTypbl W TIOHHMaHHUS POJIU
TEOPHH BEPOSITHOCTEH KaK MaTEMaTU4YECKOTO MHCTPYMEHTA JJI U3YYEHMs CIy4alHBIX
COOBITHH, BEIMUYUH U mporeccoB. [Ipu u3yyeHun kypca o0OramaroTcs: npeIcTaBiIeHUs
oOy4Jaronuxcsi 0 METoAax MCCIEI0BaHNs U3MEHUYUBOTO MUPA, PA3BUBAETCS IOHUMAHHE
3HAYUMOCTH U OOIHOCTH MaTEMaTHYECKHX METOJOB MO3HAHHS KaK HEOTHEMIIEMOM
4aCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

CopepxaHue y4eOHOTro Kypca HallpaBJI€HO Ha 3aKpEIUICHNE 3HAHUM, OJyYEHHBIX
OpU M3YYEHHH Kypca Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHWs, U HAa pa3BUTHE
MPEACTABICHUM O CIy4YalHBIX BEJIMYMHAX M B3aHMMOCBSI3SIX MEXIY HUMH Ha BaXKHBIX
puMepax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKpYyKarouiero mupa. B pesynbrare y
oOyyarolmuxcst  JOJDKHO  chOpMHpOBaTbCci  MpEACTaBI€HWE O  Haubosee
YIOTPEOUTENBHBIX U OOIIMX MATEMAaTUYECKUX MOJIENISIX, UCIOIb3yEMbIX Ul OMMCAHUS
aHTPONOMETPUUECKUX M JEMOrpapUuecKux BEJIIMYMH, MOTPEIIHOCTEH B pPa3iIUYHbIC
po/la HM3MEpPEHUSIX, JJIUTENBHOCTH O€30TKAa3HOM padOThl TEXHUYECKHX YCTPOWCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oif Uil OCBOGHHMSI BEPOSTHOCTHO-CTATUCTUYECKMX METOJIOB, HEOOXOAMMBIX
CHEeUaIiCTaM HE TOJIBKO HWH)KEHEPHBIX CIELUAIbHOCTEW, HO TAaKXKE COLMUAIBHBIX U
MICUXOJIOTUYECKHX, MOCKOJbKY COBPEMEHHBIE OOIECTBEHHbIE HAyKH B 3HAYMTEIbHOMN
Mepe HCIOJIb3YIOT anmnapar aHaiau3a OoJpIINX AaHHBIX. LleHTpanbHyI0 YacTh yueOHOTO
Kypca 3aHUMaeT OO0CYXJCHHE 3aKOHa OOJBIIMX 4YHCesl — (PYHIAMEHTAJIBHOIO 3aKOHa
MPUPOJIbI, UMEIOLLEr0 MaTEMATUYECKYIO (hOpMaTH3aIHIO.

B coorBercTBUM ¢ yKa3aHHBIMH LEIIMH B CTPYKType YyueOHOro Kypca
«BepodATHOCTh W CTaTHCTHKa» Ha YIIyOJEHHOM YPOBHE BBIIEIEHbI OCHOBHBIE
conepxkarenbHble JUHUU: «CiydailHble COOBITHS M BeposTHOCTH» M «CiyyailiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMUMO OCHOBHBIX JJMHHUI B Y4€OHBIN KypC BKIIOUEHBI JIEMEHTHI Teopuu rpadoB
U TEOpPUU MHOKECTB, HEOOXOIMMBbIE IS NIOJHOLIEHHOTO OCBOCHMSI MaTepHaja JaHHOTO
y4eOHOI0 Kypca U CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX KypCOB.

Conepxanue nuHun «CinydaiiHble COOBITUSI U BEPOSITHOCTHY CITY>KUT OCHOBOM ISt
(dbopMUpOBaHUS TIPEJICTABICHUA O paclpeiesieHUN BEPOSITHOCTEH MeXAy 3HAUCHUSIMU
CIIy4YallHbIX BEJIWYMH. BakHyr0 4acTb B 3TOM COAEPKATEIbHOW JIMHUM 3aHUMAET
U3YYEHUE T€OMETPUYECKOr0 MU OMHOMHAIBHOIO pacHpe/ieIeHud M 3HAKOMCTBO C HX
HEIPEPHIBHBIMU aHAJIOraMH — IMOKa3aTeIbHBIM U HOPMAJIbHBIM pacipeieICHUsIMHU.

Tembl, CBSI3aHHbIE C  HENPEPBIBHBIMU  CIy4YalHBIMHU  BEJIMYMHAMH U
pacnpeziesieHUus MU, aKIEHTUPYIOT BHUMaHuEe oOydYaroluXcsi Ha OMUCAHUHM U U3YYEHHUH



CIIy4ailHBIX SIBJIEHMH C TOMOLIbI0 HEnmpepbIiBHbIX (yHKIMA. OCHOBHOE BHHMMAHHE
ylensieTcs MoKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeiesICHUSIM.

B yueOHOM Kypce npeaycMaTpUBaeTCsl 03HAKOMUTEIBHOE U3YUYEHHUE CBA3U MEXKY
CIIydalilHBIMH BEJIMYMHAMHU U OIMCAaHUE STOW CBA3M C MOMOUIBIO KOIPQUIMEHTa
KOPPEJSIIUM U €ro BBIOOPOYHOTO aHANora. JTH AJIEMEHTHI COAEP)KaHUS Pa3BUBAIOT
TeMy «JluarpaMMbl pacceMBaHMs», HM3YyUYEHHYIO Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, U BO MHOTOM OMHPAIOTCS Ha CBEACHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Emé oauu s5eMeHT conepxaHusi, KOTOPBIM Mpearaerca Ha O3HAKOMUTEIbHOM
YPOBHE — TOCIIENOBATEIBHOCTh CIYyYalHBIX HE3aBUCUMBIX COOBITHM, HACTYNAKOIIUX B
eAuHUIy BpeMeHU. O3HaKOMIIEHHE C pacIpelelICeHHEM BEpPOSITHOCTEM KOJIMYeCTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIIUN XapaKTep U SBISETCA aKTyaJIbHBIM JJI OYyIIUX
a0UTYpUEHTOB, TMOCTyHAalOUMX Ha Yy4eOHbIe CHEIUAIbHOCTH, CBSI3aHHBIE C
0OILIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEN U YIIPABICHUEM.

Ha uzydenne yueOHOTro Kypca «BepOATHOCTh M CTAaTUCTHUKa» Ha YriyOJIeHHOM
ypoBHe oTBoAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegemo), B 11 kiacce — 34
yaca (1 gac B Hezemio).



COAEPXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBs3ubIi rpad, nmytu B rpade: mukisl U 1end. CreneHb (BaJeHTHOCTD)
BepmuHbL [ padsl Ha TUTOCKOCTH. JlepeBbsi.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHBIC
coObITust  (Ucxonbl). BeposiTHOCTH ciydailHOro coObITHS. bBiM30CTh 4acTOTHl M
BEpOSITHOCTU CcOObITHI. Cily4ailHble OMNBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omnepanuu Hax COOBITUSAMU: TIepecedeHHne, OOBEIWHEHHUE, MPOTHUBOMOJIOKHBIC
coObITus. Jlnarpammel Ditnepa. @opmyna cI0KeHUS BEPOSATHOCTEH.

VYcioBHasE BEPOSTHOCTb. YMHOXKEHUE BEpOATHOCTEU. JlepeBO  Cily4aiiHOTO
skcniepuMmenTa. Popmyna nonHoM BeposaTHOCTH. PDopmyna baiieca. HesaBucumeblie
COOBITHSI.

bunapHbIil Cciiy4yallHBI ONBIT (MCHOBITAHWE), YCIeX W Heynada. HeszaBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBKkU u
daktopuan. Yucno coueranuit. Tpeyroasuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepust He3aBucuUMBIX uchblTaHuil beprymm. CrydaiiHplii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Ciyuaitnas BEJINYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pactpenenenusa. Omnepauuu HajA CIy4allHBIMHA BeJIMUYMHAMU. bHHapHas ciy4yailiHas
BenuuuHa. [IpuMeps! pacripeesieHuii, B TOM YHUCIe TEOMETPUIECKOE U OMHOMUATIBHOE.

CoBMeCTHOE pacmpeleNeHHe JByX CIOy4alHbIX BelnunH. HesaBucumelie
CIydaillHble  BEJIMYMHBL.MareMaTH4yeckoe  OXHUJAHUE  CIy4YalHOW  BEJIMYUHBI
(pacopenenenus). [Ipumepsl npUMeHEHHUS MAaTEMAaTUUYECKOTO OKHUAaHUs (CTpaxoBaHUE,
norepes). Maremaruueckoe — OXUJaHUE ~ OWHAPHOM  CIy4yallHOW  BEJIMYUHBI.
MareMaTuyeckoe 0KMJaHUE CYMMBI CIIyYalHbIX BEJIMUYUH. MaTeMaTuueCcKoe OKUIaHue
r€OMETPUYECKOr0 U OMHOMHAIBHOTO pacipeieieHUH.

Jlucnepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4yalHOM BEIWYHUHBI (pacnpeneseHus).
Hucnepcust OuHapHOW  clydailHOW  BeMWYMHBL. ~MareMaThudeckoe  OKHJlaHue
MIPOM3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BEJIMYUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jlucnepcus u cTaHaapTHOE
OTKJIOHEHUE TEOMETPUYECKOTO PACIIPEIETICHNUS.

11 KUIIACC

HepaBenctBo YeOwnméBa. Teopema YebOniméBa. Teopema bepnymmm. 3akon
OonpIux yncen. BeIOOpouHBIA METOJ MccaeaoBaHuil. BEIOOpOUHbIE XapaKTEePUCTUKH.
OrneHrBaHKUE BEPOSITHOCTH COOBITHS IO BEIOOPOYHBIM JlaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepeiBuble cayuainble BennuuHbl. [Ipumepsl. @DyHKIUSA IIIOTHOCTH
BEPOSATHOCTH pacmpezesnieHusi. PaBHOMEpHOe pacrlpenielieHle U ero CBOMCTBa. 3ajaud,



OPUBOAAIIME K IOKAa3aTeIbHOMY PpACIPENENICHUIO. 3aJadd, MPUBOJAIIME K
HOPMaJIbHOMY pacnpenencHuio. OyHKIUA IUIOTHOCTH BEPOSTHOCTH I10KA3aTEIbHOTO
pacnpeseneHus, (QYHKIHUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpeiesICHusl.
DyHKIYS IOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUSL.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3a1auu, MPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapuanust 1Byx ciydaiHbIX BeauuuH. KoappuimeHT nuHeHON KOoppensuuu.
CoBMecTHBIE HAOMIO/IEHUSI ABYX BEIMUYMH. BBIOOpOUYHBIN KO3(DPUIMEHT KOPpESAIHIH.
Paznuuue mexnay NMHENHON CBA3BIO M NPUYMHHO-CICACTBEHHOM CBA3bIO. JIMHEHHas
perpeccus, METoJ HAMMEHBIINX KBAIPATOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOI'O KYPCA
«BEPOSITHOCTHh U CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpamaaHCcKOro BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOYYAIOMIErocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHa POCCHICKOTrO 0OIlecTBa, MPEICTAaBICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP IPAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHI U APYro€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAUCHHUEM;

2) IATPMOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh POCCUMCKON Tpa»XAaHCKOM UIACHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEMaTHK{, [EHHOCTHOE OTHOIICHHE K
JOCTHKECHUSAM POCCUMCKMX MATEMAaTHKOB M POCCHMCKOM MATEMATHYECKOM IIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAyKH U JEATEIbHOCTHIO YUYEHOIO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEIIECHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXA,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOIIO0HMS, UHTEPEC K Pa3TUYHBIM
chepam TmipodecCUOHAILHONW JESATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW u e€
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUYECKUX 3aJ1ad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
DKOHOMHMYECKHX IPOLECCOB HAa COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenpl,
OCO3HaHWE TIJI00AJIBHOTO XapakTepa JKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUM NJI pelIeHUs 3ajad B 00JacTH OKpYKarouen
cCpeibl, TUIAHUPOBAHUE TIOCTYNKOB M OILEHKM HMX BO3MOXHBIX MOCIEICTBUN st
OKpY>KaroILEn CpeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
chepsl YeIIOBEUECKON NESITEIILHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH VISl PA3BUTHS
UMBWIN3ALUH, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKW U MAaTeMaTHYECKOW KYyJIbTYpOM Kak
CPEACTBOM  IIO3HAHWA  MHUpPA, TOTOBHOCTh  OCYWIECTBISTh  IMPOEKTHYHD U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
00OBEKTOB, MOHSATUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OINpPEACICHUS
MOHATUM, YCTaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A,;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUSI: YTBEPIUTEIHHBIC
U OTpUIIATEIbHbIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpPEYHUS B
(dakTax, AaHHBIX, HAOJMIONCHUSAX U YTBEPXKIACHUAX, Mpeiaratb KpPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AaKJIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTL CAMOCTOATENIBHO JI0KA3aTeNIbCTBA MATEMaTUUYECKUX YTBEPXKICHUI
(npsiMble ¥ OT TPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATH COCO0 perieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BIOupaTh HauboJiee MOAXOIAIUN ¢ YUYETOM CaMOCTOSATEIBHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarebCcKue 1eHCTBUA:

HCIIOJB30BaTh BOMPOCHI KAaK HCCIIEIOBATEIIbCKUM HWHCTPYMEHT IO3HAHUS,
(bopMyIupoBaTh BOMPOCHI, (PUKCUPYIOLIKME MPOTHUBOPEUYHE, MPOOJIEMY, YCTAHABIMBAThH
HCKOMO€ U JI1aHHO€, (OpMHUPOBATh THUIIOTE3y, APTYMEHTHPOBATH CBOKO IO3UIIHIO,
MHEHHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJIEHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEeKTa, SIBJIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSTENIbHO (OpMyIMpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
MIPOBENEHHOIO HAOJIOEHHUSA, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOLICHMI;

IPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTME IPOLECCa, a TaKKe BbIIBUTATh
IIPEAIIOJIOKEHHUSI O €T0 PA3BUTUU B HOBBIX YCIOBUSAX.

Pabora ¢c nuHpopmanueii:

BBISBJIATH JeUUUTH WH(OpPMALMU, AAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha
BOIIPOC U IS PELICHUS 3a1a4H;

BbIOMpaTh MH(GOPMALMI0O U3 HMCTOYHHMKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMAaTU3HPOBATh U WHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh HWHGOPMAIUIO, TNPEACTABIATh €€ B pazIu4HbIX (opmax,
WUTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMK 10 CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
IMACbMEHHBIX TEKCTAX, AABaTh MOACHEHUS 0 X0y PEUICHUS 3a/1a4l, KOMMEHTHPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3a1ayuu, BHICKA3bIBaTh HJIEH, HalleJIEHHbIE HAa MOUCK PELICHMUS,
CONIOCTABJATh CBOM CYXIEHHUS C CYXXICHHSAMU JAPYIMX YYaCTHHKOB JUajora,
OoOHapy>KHUBaTh Pa3IUYME U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (HopMyaupoBaTh
pa3HoOrIacus, CBOM BO3PAXKEHNU,

IPEACTABIATh PE3yJbTAaThl PELICHUs 3a4ayd, OKCIEPUMEHTA, HCCIEAOBaHUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y€TOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEHN ayIMTOPHUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, QJITOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIIeHUs ¢
Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(POpPMALIUU.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJLJIEKT:



BJIaJIETh HaBBbIKAMH IO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JNEUCTBUA M MBICIHMTENIBHBIX IPOLIECCOB, MX PpE3yJbTAaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpollecca U Pe3yjbTaTra PELICHHS MaTeMaTU4YeCKOU
3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPHU PEIICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBHUSM, OOBACHATH NMPUYHHBI
JOCTH)KEHUSI WM HEJOCTHKEHHUS pEe3yJbTaTOB JEATEIbHOCTH, HAaXOIUTh OILIUOKY,
JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

NOHUMATh W WCIOJb30BaTh IPEUMYLIECTBA KOMAHIHOM W WHAWBUIYAIbHOU
paboThl MpU pElIeHHH Y4€OHBIX 3aJa4, IPUHUMATh 1I€JIb COBMECTHOW IEATEIbHOCTH,
IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paloThl, pacnpenensiTh BUAbl padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax paboTel (00CYyXkJaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U HUHBIC), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH
CBOM JEHCTBUA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJA B
001U TPOYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Tpad, MIockuil rpad, cBsA3HbIN rpad, NyTh B
rpade, Lemnb, HUKI, JePEBO, CTENEHb BEPUIMHBI, JEPEBO CIYyYaHHOTO SKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CIIYYaHBIM SKCTIEPUMEHT (OTIBIT), CIIy4daitHOe
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (dJEMEHTapHBIA HCXOJ) CIIy4ailHOTro
OMbITa, HAXOAUTH BEPOSITHOCTH COOBITUM B OMNBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaXOauTh U (GOPMYJIUPOBATH COOBITUA: TEpecedeHue, OOBEAMHEHHE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE TAaHHOMY, UCIIOJIb30BaTh AMArpaMMbl Jiliepa,
KOOPJIMHATHYIO TPSMYIO MJisi PEIICHUs 3a/ad, MOJb30BaThCs (POPMYIION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX M TPEX CIyYailHbIX COOBITHI;

OMepUpOBaTh MOHSTUSIMU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEMH,
HE3aBHCHUMBIE COOBITHS, NEPEBO CIYYalHOTO 3KCIEPUMEHTAa, HAXOAUTh BEPOSITHOCTH
COOBITHI C TTIOMOIIBIO TIPaBUJIa YMHOKEHHS, JIEpeBa CIIYIaifHOTO OTBITA, UCTIOJIb30BaTh
dbopmyny nonHO# BeposiTHOcTH, Gopmyny baileca mpu pemienun 3agad, ONpenessTh
HE3aBUCUMOCTh COOBITHI 1O (hopMyJie U IO OpraHUu3alii CIy4aitHOTO SKCIIEPUMEHTA;



OPUMEHSTh U3yYE€HHbIE KOMOMHATOPHBIE (POPMYIIBI JUIsl IEPEUHUCIICHUS 3JIEMEHTOB
MHO>KECTB, 3JIEMEHTAPHBIX COOBITUN CIy4allHOrO OIbITAa, PEIICHUS 337a4 MO TEOPHUH
BEPOSITHOCTEW;

CBOOOJHO OMNEpHPOBATh MOHATHUSIMHU: OWHAPHBIN CIy4alHBIM OMBIT (MCHBITAHUE),
yCIexX M HeyJada, HE3aBUCUMBIC MCIBITAHUs, CEpHUsl WCHBITAHUM, HAXOIUTh
BEPOSITHOCTUA COOBITUN: B CEpUM MCTIBITAHUN JIO MEPBOrO yclexa, B CEPUH HCIBITAHUN
bepHyu, B onbiTe, CBA3aHHOM CO CIy4YalHBIM BRIOOPOM M3 KOHEUHON COBOKYMHOCTH;

CBOOOZHO OMNEpUpPOBATh MOHATUAMU: ClIydailHas BeJIMYWHA, pAaclpeesieHne
BEPOATHOCTEH, JuarpamMma paclpeneieHus, OWHapHas ciy4aiiHas BeJIMYWHA,
reOMEeTPUYECKOe, ONHOMUAIILHOE PaCIIPEEIICHHE;

ONEPUPOBATh MOHATUAMU: COBMECTHOE PACIPEICIICHHUE IBYX CIyYaHBIX BEJIMYHH,
UCII0JIb30BaTh TAOJIMIy COBMECTHOTO paclpeneeHus] ABYX CIy4yalHbBIX BEIUYHMH IS
BBIJICTICHNS pACIPEICICHNs KaXIO0M BEIWYWHBI, OINPEIEICHUS] HE3aBUCUMOCTH
CIIy4ailHbIX BEJIMYHH;CBOOOJHO ONEPUPOBATH MOHATUEM MATEMATHYECKOIO OXUIAAHUS
CllydailHON BeJWYMHBI (pacmpeleieHus), NPUMEHSATh CBOIICTBA MAaTEMaTU4ECKOIro
OXKMJAHUA IIpU  PELIEHUH  3a7a4, BBIYMCIATH  MATEMaTUYECKOE  OXKUJAHUE
OMHOMHAIBHOIO M TE€OMETPUUYECKOTO pacHpelesieHuid; CBOOOJHO ONEpUPOBATH
MOHATHUSIMU: JTUCHEPCHUS, CTAHAAPTHOE OTKJIOHEHHUE CIy4aliHOM BEJIMYWHBI, IPUMEHSATH
CBOMCTBA JUCIIEPCUU CIyYallHOW BeNWYUHBI (paclpelesieHus) MpU PEIICHUH 3ajad,
BBIYMCIIATh  JUCIEPCUI0 U CTaHAAPTHOE  OTKJIOHEHUE TI€OMETPUYECKOIO U
OMHOMUAJIBHOTO paCIpeieIeHUI.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

BBIUKCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKH MO JAHHOW BBIOOPKE M OLEHUBATH
XapaKTEPUCTHUKU  TE€HEpPaIbHOM  COBOKYMHOCTH  JAaHHBIX MO  BBIOOPOYHBIM
xapaktepuctukaMm. OIleHHBaTh BEPOATHOCTH COOBITUH W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMY,

IIPUBOJUTH TMPUMEPHI 3aJad, NPUBOASAIIMX K IOKAa3aTEIbHOMY paclpelesICHHUIO,
3a1a4, MPUBOIAIIMX K HOPMAaJbHOMY pacnpenesieHuto. OnepupoBaTh NOHSATUSMM:
(GyHKIUS IUIOTHOCTH BEPOSITHOCTH  IIOKa3aTeIbHOTO paclpeaeneHus, (QpyHKuus
IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO paclpeneieHus, (QYHKIHUS IUIOTHOCTH U
CBOWCTBA HOPMAJIBHOTO  PaCHPEACNICHUS;ONPEACNATh KOIPDUIIUCHT  JTUHEHHOM
KOPpEJISALNH, BHIOOPOUHBIN KOA((OUIIMEHT KOPPESIIIUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoumnuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontpoabnbie Ilpaktuueckne (uHppoBbIe)
MPOrpaMMbl Bcero
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 DneMeHTsl Teopuun rpados 3

2 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U

3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS

4 DneMeHTH KOMOMHATOPUKU 4 1
Cepuu nocie10BaTeIbHBIX UCTIBITAHUH.

5 Wcnbrtanus bepaymm. Ciay4aiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH

6 CiyuyaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (uudposbie)
IIpOorpaMmmabl Bceero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
3aKoH OOJBIINX YHCET 5
DNeMEeHTbl MaTeMaTUYECKOM CTaTUCTUKU 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pactpeeieHust
Pacnpenenenue Ilyaccona
CBsi3b MEXY CIIy4allHBIMH BEJITMYUHAMH
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 11 1
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbI rpad, npeacTaBieHue
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Cremnens (BaJIeHTHOCTH) BepiiuHbI. [1yTh B
rpade. Llenu u muxibt

I'pader Ha mutockocTH. [lepeBo ciaydaitHOrO
9KCIIEPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (ONBITHI) U
CIly4aiiHble COOBITUS. DIEeMEHTapHbIE
COOBITHS (MCXO/IbI)

BeposiTHOCTB cityqaifHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU
COOBITUSIMU

BeposiTHOCTB cityqaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIBITaX €
PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU
COOBITUSMU

[Tepeceuenue, 00beTMHEHIE MHOXKECTB U
COOBITHIA, TPOTUBOMOIOKHBIE COOBITHSI.
dopmya ClI0KEeHUs BEPOSITHOCTEHN

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMyTa yCII0BHON




BEPOSITHOCTH

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

9 BeposATHOCTEH. Dopmyiia yCIOBHON
BEPOSTHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumelie coObITHS

12 Komb6unaropHoe npaBuio yMHOXKEHHUS.
[TepecranoBku U dakTopua

13 Uucno coueranmii. Tpeyronpauk [lackans

14 ®opmyna bunoma HproToHa
Kontponbnas padorta Nel: "I'padwl,

15 BEPOSITHOCTH, MHOYKECTBA,
KOMOWHaTopuka'
bunapHbIii ciiy4aliHbIi ONBIT (MCHBITAHUE),

16 ycriex 1 Heynada. HezaBucumele
ucnbiTanus. Cepusi He3aBUCHUMBIX
UCIIBITAHUH 10 TIEPBOTO ycIexa

17 Cepust HE3aBUCUMBIX UCTIBITAHHUH 10
NIEPBOTO ycIexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymu

19 Crny4aiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTdeckas paboTa ¢ UCIOIB30BAHUEM
AJIEKTPOHHBIX Ta0JIHII

21 Cnyuaitnas BennunHa. Pacnpenenenue
BEpOATHOCTEH. JlmarpamMma pacmpeaeneHus

22 Orneparuy HaJ| CIIy9aitHBIMHA BEJIMUMHAMH.




[Ipumepsl pactipenenennii. bunapnas
Clly4aiiHas BEJIU4YHHA

23

24

25

I'eomerprueckoe pacnpeneneHue.
buHoMuanbHOE pacnpeneieHue

MaremaTuyeckoe OKUJIaHUe CITy4yaHOU
BennuuHBI. COBMECTHOE pacIpe/ie/ieHue
JIBYX CITyYaliHBIX BEJIMYUH

HeszaBucumMmeble ciiydailHble BETUYUHBI.
CBolicTBa MaTEMaTHYSCKOT'O OKHIaHHS.
Marematuueckoe 0KuIaHue OMHAPHOM
CIy4yallHO! BEJIUYHHBI

26

MaremaTtudeckoe OKHIaHue
r€OMETPUUYECKOT0 U ONHOMHUAITBHOTO
pacrpeneneHuit

27

28

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUU

29

MaremaTudeckoe OKHNJAaHHUEC ITPOU3BEACHU A

U JUCIICPCHUA CYMMBI HE3aBHCHMbIX
CﬂyqaﬁHBIX BCINYHNH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUI]

31

32

Hucnepcus u cTaHAapTHOE OTKJIOHEHHE
F€OMETPUUYECKOTO paclpeieeHHUs. .
[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHII

O00011eHHE U CUCTEMATU3ALNS 3HAHUM




KonTponpHas padora Ne2: "UcnbiTanus

33 bepnymnu. CrydaifHble BETUYUHBI U 1
pacnpeneneHus"

34 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

HepasencrBo YeoOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OO0JIBIINX YKCeT

Br10opouHbIif METO MCCIIEI0BAHUIMA

[IpakTuueckast paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLieHKa CpEHETO U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH C
MTOMOLIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLleHKa CpEHETO U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH C
MTOMOUIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHUE BEPOSTHOCTEN COOBITUH TIO




BEIOOpKE

Cratucruueckas runoresa. [Iposepka

9 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYECHHBIX paclpeieICHUI
Cratucruueckas runoresa. [IpoBepka

10 IIPOCTEHIINX TUIIOTE3 C IIOMOIIBIO CBOMCTB
U3Y4YECHHBIX pacpelesIeHuI

1 IIpakTryeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

12 [IpuMepsl HENPEPBIBHBIX CIIy4anHbIX
BeIM4MH. OYHKIINS IJIOTHOCTU BEPOSTHOCTH
PaBHoMepHOe pacnipenencnue. [Ipumepsl

13 3a/1a4, IPUBOJALIMX K [TOKA3aTE€IbHOMY U K
HOPMaJIbHOMY paclpeeIeHUIM

14 @DyHKIMS INIOTHOCTH BEPOSITHOCTH
IIOKAa3aTeIbHOIO paclpeaeIcHUs

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeeHus
ITocnenoBarenbHOCTh OTMHOYHBIX

16 He3aBUCUMBIX coObITHH. [Iprmep 3anaun,
npuBoALIeH K pactpenenenuto Ilyaccona

17 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

18 KoBapnanus nByx ciiydallHbIX BEJIMYUH.
Koaddunment xoppensuuun

19 CoBmecTHbIE HAOIIOIEHUS IBYX BEIMUUH

20 Bri6opounslit k03¢ huiueHT Koppensum

21 Paznuune Mexny TMHEHHOMN CBA3BIO U




IIPUYMHHO-CIIECTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [IpakTuyeckas paboTa c UCIIOIB30BAaHUEM
JIEKTPOHHBIX TAOJIUI]

24 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TaOJIHIT
U AMarpaMm, onucareabHasi CTaTUCTHKA

o5 OmnbITH C pABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruncnenue BeposiTHOCTEN COOBITUH C
pUMEHEHHEM (hopMyIT
Brrauciienue BeposTHOCTEH COOBITHI C

97 PUMEHEHHEM TPapUIECKUX METO/IOB!
KOOpJMHATHAs [IpsiMas, 1IepeBo, AMarpaMmma
Ditnepa

28 CrnyyaiiHble BEIMUUHBI U PACIIPEAETICHUS

29 MareMatrnyeckoe 0KMIaHHUE CIIy4aliHOU
BEJIMYHHBI

30 MaremaTH4ecKo€e OKHUIAHUE CIyYalHON
BEJIMYHHBI

31 KonrtponsHas pabota: "BeposTHOCTb U
CTaTHCTHKA"
Beruucienue BeposiTHOCTEH cOOBITHI C

32 npUMeHeHHeM (opMyIT U TpapUUecKuX
METOJI0B
Brruncnenue BeposiTHOCTEN COOBITUI C

33 pUMeHeHHeM GOpPMYIT U TpapuIecKiX
METOJI0B

34 CrnyyaiiHble BEIMUMHBI U paclpeieeHusI.




MareMatnueckoe 0KMIaHHUE CIyd4allHON

BCJIIMYHUHBI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh TOHITUSIMHU: CpefaHee apudmernyeckoe, MenuaHa, HauOOJbIIee,
' HaMMEHbIIIEe 3HAaUCHHE, pa3MaX MacCHUBa YMCIOBBIX JAHHBIX
OnepupoBaTh MOHSATHUSAMH: CIy4alHBIM SKCIEPUMEHT (OMBIT) U CIIy4ailHOE
coObITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTAPHBIA HMCXOJ) CIYYalHOTO OMBITA;
6.3 HaxOJIUTb BEPOSITHOCTU B OMNBITaX C PaBHOBO3MOXXHBIMH  CIy4alHBIMU
COOBITUSIMH, HAXOJWTh WM CPABHUBATh BEPOSTHOCTH COOBITMM B H3YYCHHBIX
CIIy4alHBIX SKCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: MepeceueHrue U OObEAMHEHHE JTAHHBIX
6.4 COOBITHI, COOBITHE, TPOTHUBOIOJIOXHOE JIAHHOMY COOBITHIO; TOJIb30BATHCS
' auarpaMmamMu Ounepa ¥ GOpMYJIONW CJIOKEHHSI BEPOATHOCTEH MPH PELICHUU
3a/1a4
OnepupoBaTh MOHATHSMH: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJ/IUTh BEPOSTHOCTH C MOMOIIBIO IpaBUja YMHOXEHUS, C TOMOILIBIO JIepeBa
CIIy4allHOTO OIbITa
6.6 [TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHSATUAMH: HUCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, Cepus
6.7 WCTIBITAaHUHM, yCleX H HeyJlaya; HaxOJWTh BEPOSTHOCTU COOBITHH B Cepuu
' HE3aBUCUMBIX UCTIBITAHUHN JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOATHOCTH COOBITUH B
cepuu ucnblTannii bepHymum
6.8 OnepupoBaTh NOHATUSIMU: CIIydaiiHasl BEJIMYMHA, pPACIpEICICHHEe BEPOATHOCTEN,
JarpaMma pacrpeaeseHus
11 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEpPOSTHOCTH 3HAYEHUM CIIy4allHOM BEJIMYMHBIIIO PACIIPEIACICHHUIO
' WK C IOMOLIBIO TUarpaMm
5.2 OnepupoBaTh MOHATHEM MATEMATHUUYECKOTO OXUIAHUS, NPUBOAUTH MPUMEPHI




TOro, KakKk MNPHUMCHACTCA MATCMATHYCCKOC OXHIAHHC CHy‘I&ﬁHOﬁ BCJIIMYHHBI,
HaxXOJUTh MAaTCMATHYCCKOC OKUAAHUEC 110 JAHHOMY pacCpEcacICHUIO

5.3
5.4

Hmets npencraBieHue 0 3aKOHE OOJIBIINX YHCET

NmeTts MMPEACTABIICHUE O HOpMaJIbHOM paclpCaACICHUN




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

6.2

6.3

[IpeacraBinenne MaHHBIX C TOMONIBI0 TaOimi W auarpamm. CpemHee apudMeTHUYECKOE,
MearaHa, HauOoJIbIliee W HAaWMEHBIIEe 3HAYCHHS, pa3Max, IUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuyaiiHble SKCHNEPUMEHTHI (ONBITHI) W CIIy4YailHble COOBITUSA. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BepoatHocTs cinyyaitHoro coObITusi. BinM30cTh 4acTOTHIM BEPOSTHOCTU COOBITHH.
CrnyuyaiiHbple ONBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. BeposiTHOoCTH
COOBITHI B OTIBITAXC PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITHUSIMU

Onepanuu Haj COOBITUSAMU: MEepecedeHre, OO0bEeTUHEHHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyrna cIoKeHUs BEPOSTHOCTEH

6.4

VYcnoBHas BEPOATHOCTb. Y MHOKEHHME BEpPOSTHOCTEM. [lepeBO Cilyd4alHOrO SKCIIEPUMEHTA.
dopmyna moaHON BeposaTHOCTH. He3aBrucHMbIe COOBITHS

6.5

6.6

KomOunatopaoe npasuio ymHokeHus. IlepectanoBku u Qaxropuan. HYucino couyeraHuil.
Tpeyronbuuk Ilackang. @opmyna oOunoma HproToHa

bunapHbIil ciaydaliHbl ONBIT (MCHBITAHME), yCeX M Heyaaya. HezaBucuMBbIE UCHBITAHUSA.
Cepust HE3aBUCHUMBIX HUCHBITaHUM 0 nepBoro ycnexa. Cepus HE3aBUCHMBIX HCIBITAaHUN
bepnynu

6.7

Crnydaiinas BenuuuHa. PacrmpeneneHue BeposiTHocTe. Jlmarpamma  pacrpesencHusl.
[Tpumeps! pacnpesienieHnit, B TOM YHCIIE T€OMETPUIECKOen OMHOMHUATBHOE

11 KITACC

Kona

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

Yucnoswie XapPaKTCPUCTHKHU cnyqaﬁHHx BCJIIMYHH: MAaTEMATHUYCCKOC OKUIAaHUEC, TUCIICPCHUA
N CTAHAAPTHOC OTKJIOHCHUC. HpI/IMepI)I MPUMCHCHUSA MATCMATHYCCKOI'0 OXXKUJAaHUA, B TOM
yuciae B 3ajjayaXx M3 IOBCEAHEBHOM >kM3HM. MareMaTHueckoe OXHJIaHHe OWHapHOU
CIy4yallHOM BeNWYMHBL. MareMaTudeckoe OXHUAAHUE CYMMBI CIy4alHBIX BEJIWYHH.
MaremaTnueckoe OXUJaHWE U JAUCHEPCUS TE€OMETPUUYECKOr0o U  OMHOMHAIBLHOIO
pacpeneneHun

3akoH OONBIIMX YMCEN M €ro pojb B HayKe, MpUpoje U oluiecTBe. BriOOpouHbIil MeTO
UCCIIE0BAHUI

5.3

[Ipumepsl HENPEPBIBHBIX CIIy4ailHBIX BENWYMH. [IOHATHE O IJIIOTHOCTH pacupeneseHus.
3ajauu, TNPUBOJALIME K HOPMAIBHOMY pacnpeneneHuro. lloHsaTue o HOpMambHOM
pacnpeneseHun




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meronamMm J0Ka3aTeNbCTB, aIrOPUTMaMU DPELIECHUS 3a]ad; YMEHUE
(bopMyIIMpoBaTh U ONEPUPOBATH MOHATUSMU: ONpeAeNICHUE, aKCHOMa, Teopema,
CIIEJICTBHE, CBOIICTBO, MIPU3HAK, JI0Ka3aTeNbCTBO, pPaBHOCUJIbHBIE
GOopMyIUPOBKY; MPUMEHSTh HX; YyMeHHe (GOpMyIupoBaTh o0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPXKIECHUE, IPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJI MaTeMaTH4eCKOW WHIYKIIMH, MPOBOJUTH JOKa3aTeJIbHbBIE
paccyXJeHUs IpU pELIeHUH 3a7ad, OLIEHMBAaTh JIOTMUYECKYIO IPaBUIIbHOCTh
paccyXJIeHUIi; yMEHUE ONEepPUPOBATh MOHATHSIMH: MHOXECTBO, MOAMHOMXKECTBO,
omepanuy  HaJ  MHOXXECTBaMHU;  YMEHHME  MCIIOJNb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIH armapar Jijisl OIMCaHUs PeabHBIX MPOIIECCOB U SBICHUI U MPU
pelieHnH 3amad, B TOM 4YHCIE M3 JPYTHX YYEOHBIX MPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATHSAMH: Tpad, CBI3HBIA rpad, aepeBo, LUKI, Trpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OINUCHIBaTh I'padbl pa3aMuHbIMH CHOCOOAMU;

HCIIOJIB30BaTh l"pa(l)LI IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YUCIIO0, CTEIIEHD C
LETBIM IT0KA3aTeIeM, KOPEHb HATYPAJIIBHON CTENEHU, CTENEHb C PAllHOHAIbHBIM
MoKaszaTejieM, CTeNeHb C JeMCTBUTENBHBIM I[OKa3aTeneM, Jorapupm ducia,
CHUHYC, KOCHMHYC ¥ TAaHIE€HC IIPOU3BOJBHOIO YHCIA, OCTAaTOK II0 MOIYIIIO,
palMOHAIBHOE YHUCIIO, HMPPALMOHAIBHOE YHUCIO, MHOXKECTBA HATYPaJIbHBIX,
LEIBbIX, PAUUOHAIBHBIX, JECUCTBUTENBHBIX 4YHCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaMMEHBIIWN OOIMH JenuTeNns W HauMeHbllee oOriee
KpaTHOe, anropuT™M EBKINMAA NpH pelIeHHuH 3a1ad; 3HAKOMCTBO C pa3IMYHBIMHU
MMO3ULIMOHHBIMU CUCTEMAMHU CUYUCJICHUSA; YMEHHUE BBIIOJIHATh BBIYUCICHUE
3HaYeHUN U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSIMH M Jorapudmamu,
npeoOpa3oBaHusl JPOOHO-PAIMOHANIBHBIX BBIPAKEHUI; yYMEHHE OIEepHpOBaTh
MTOHATUSAMM: MIOCJIEI0BATEIbHOCTb, apudmernyeckas IIPOTPECCH,
reoMeTpHuYecKasi Mporpeccusi, OECKOHEYHO YyObIBalomas TreoMeTpudecKas
IIPOrpEeCcCHsl; YMEHHME 3aaBaTh IOCIEA0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO

PEKYpPpeHTHBIX (OpPMYJ; yMEHHE OINEepPUpPOBATh MOHATUSMH: KOMIUIEKCHOE




YHCII0, CONPSKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIyMEHT KOMILIEKCHOTO
4yucna, dopmMa  3amuMcuM  KOMIUIGKCHBIX  4Hcen  (reoMeTpuyecKas,
TPUTOHOMETPUUECKAs u anreOpandeckas); YMETh IIPOU3BOJIUTH
apudmernyeckue ACUCTBUS C KOMIUIEKCHBIMH YMCIAMU; MPUBOAUTH MPUMEPHI
HCII0JIb30BAaHUsI KOMILJIEKCHBIX YHMCEJl; OIIEPUPOBATh MOHATUSAMU: MaTpuLa 2x2 u

3%3, onpeaenuTeslb MaTPUILIbI, FEOMETPUUECKUI CMBICI ONPEAeTUTENs

YMeHHne  omnepupoBaTh  MOHATHUSIMH:  PallMOHAJbHBIC, HPPAlMOHAJIBHEIC,
MoKa3aTelIbHble,  CTEHEHHBIC,  JIOTapu(MUUYECKHe,  TPUTOHOMETPUYECKHE
YpaBHEHHsSI ¥ HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH MOHATUSIMHU:
TOX/IECTBO, TOXJECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHUE, HEPABEHCTBO,
crCTeMa YpaBHEHHWI U HEPaBEHCTB, PAaBHOCUJIBHOCTh YPAaBHEHHI, HEPABEHCTB U
CHCTEM; YMEHHE pellaTh ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI C ITOMOIIBIO
pa3iM4YHBIX NPUEMOB; pellaTh ypPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJISI PEIICHHS
MaTeMaTHYECKUX 3a7a4 W 3a7ad U3 pa3IMyHbIX 00JlacTell HayKH M peabHOM

KHU3HU

YMeHue  omepupoBarh  MOHATHUSMHU:  (QyHKOWsA, 4ETHOCTH  (QyHKIUH,
MEePUOANYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIWH,
KCcTpeMyM (YHKIMM, HAuOOJbIIEe W HAWMEHbIICC 3HAYCHHS (QYHKIMH Ha
MIPOMEXKYTKE, HeTpepbIBHAS (PYHKIIHSI, aCUMITOTHI rpaduka GyHKIUH, IepBas U
BTOpasi TPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUM U (PUINYECKUA CMBICIT
MIPOU3BOIHOM, TEpBOOOpa3Has, OMpEeACNEHHBIM WHTETpal, yMEHHE HaXOIUTh
aCUMIITOTHI Tpaduka (QyHKIHH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBbI,
MPOM3BE/CHUS, YAaCTHOTO W KOMIO3MIMU (YHKIUH, HAXOAWTh ypaBHEHUE
KacaTelbHOW K Tpaduky (yHKIMK; yMEHHE HaXOJWTh IPOU3BOIHBIC
JNIEMEHTapHbIX  (QYHKIUH; yYMEHHE HUCHONB30BaTh  MPOHM3BOAHYIO  JUIS
uccieoBaHusl (DYHKIMN, HAXOAUTh HAWMOOJBIINE W HAWMMEHBIINE 3HAYCHUS
¢byHKIUH; CcTpouTh TpadUKH MHOTOUWIEHOB C HCIOJNB30BAHUEM ammapara
MaTeMaTUYeCKOr0 aHallu3a; MPUMEHSATh MPOU3BOJHYIO IS HAXOXKJICHUS
HaWJTy4lIero peuieHus B MPUKIIAJHBIX, B TOM YHUCJIE€ COLIMATIbHO-3KOHOMUYECKUX
1 (pusnyeckux 3amadvax; HAXOJUTh IUIOMIAAA U OOBEMBI (PUTYP C TOMOIIBIO
WHTErpalia; NPUBOJUTH MPHUMEPbl MAaTEMAaTHUYECKOTO0 MOJIEIUPOBAHUS C

MOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk ¢(yHKIMH, OOpaTHas (QYHKIMA,
KoMro3uuss  GyHKOUHM, JuHEHHas QyHKuMs, KBajapaTuuHas (QyHKUuS,

panMoHanbHast GYHKIMS, CcTeNeHHas (QYHKIMS, TPUTOHOMETpUUECKUe (pYHKIUH,




oOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIIMHU, TTOKa3aTeNbHas U JorapupMuuecKas
GyHKIMHM, yMEHHE CTPOUTHh TpaduKd WU3YYCHHBIX (DYHKIUH, BBIOJHATH
npeoOpa3oBanus rpaukoB (QYHKIHA, HUCIOIB30BATh TPAUKH ISl H3YUCHHS
MPOIECCOB M 33aBHCUMOCTEH, TpPHU PEUICHUW 3aJa4 W3 JPYTUX YYeOHBIX
MPEeIMETOB U 33]au U3 peallbHOM JKU3HU; BBIpAXaTh (HopMyIamMH 3aBUCHMOCTH
MEXIy BEIMYMHAMHU; WCIIOIB30BaTh CBOWCTBA W Tpapuku (QYHKIUA UIs
peleHusl ypaBHEHUI, HEPaBEHCTB M 33/a4 C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHU yYpaBHEHWH, HEPABEHCTB M UX

CUCTEM

YMeHue pemarb TEKCTOBBIE 33J]a4l Pa3HbIX THUIIOB (B TOM YHMCIIE HA MPOLEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHUE, pabOTy, CTOMMOCTb TOBApOB M YCIYI, HAJOIH,
3aJaud U3 00JacTH yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUSA, YPABHECHHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3aJa4u, UCCIEN0BaTh IOJIyYEHHOE PELICHHE M OLEHMBATH IPABJIONOAO0OHOCTH
pe3yiabTaTOB;, YMEHHE MOJEIUPOBATh pEaJbHbIE CUTyallUM Ha  A3BbIKE
MAaTE€MAaTHUKH; COCTABIISATh BBIPAKEHUs, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/Jayd, MCCIIEN0BAThb IOCTPOCHHBIE MOJEIU C MCIIOIb30BAHUEM

ammapara anreOpbl, ”HTEpIPETHPOBATh MOTYYCHHBIA PE3yIbTaT

YMeHne omnepupoBaTh IMOHATHAMHU: CpenHee apupMeTHdeckoe, MeauaHa,
HauOoJiplllee M HauMMEHbIEe 3HAYEHUs, pa3Max, JUCIEpPCHsl, CTaHAapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Halopa; yMEHHE W3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTABICHHYI0 B TaOiuIax, Ha Juarpammax, rpadukax,
OTPaXAOIlyI0 CBOMCTBA pEANbHBIX IPOLECCOB U SIBICHUN; MPENCTaBIATH
MHGOpPMAIIMIO C TOMOLIbIO TaOJIMIl M JAWarpamMm; HCCieloBaTh CTaTUCTUYECKUE
JaHHbIE, B TOM YHUCJI€ C IPUMEHEHUEM IpaHUUecKUX METOJIOB U 3JIEKTPOHHBIX
CpeAcTB; TrpaduyecKd HCClIeA0BaTh COBMECTHBIE HAOMIOACHUS C TOMOILIbIO

JYarpaMM pacCEeMBAHMS U JIMHEWHON perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYallHBIH ONBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; yMEHHE BBIYHMCIATH BEPOSITHOCTh C
UCIOJIb30BaHUEM TpaUUecCKHX METOIOB; MPUMEHSATh (OPMYIbI CIOXKEHHUS U
YMHOXKEHUSI BEpOsITHOCTEH, (opMylny TONHONW BEpOSTHOCTH, (opmyry
bepuynnu, kxomOuHaTopHBIE (GakThl U (HOPMYIBI; OIEHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHIl; YMEHHE ONepUpOBATh MOHATHSMH: CiIy4aiiHas BeIUYHHA,
pacIpenesieHue BEpPOSATHOCTEH, MAaTEeMaTH4YECKOE OXHUAAHHUE, OUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHUE CIy4YalHOW BeNWYHHBI, (QYHKUIUU paclpelesieHus U

IUIOTHOCTU PAaBHOMEPHOTO, ITOKA3aTCIBHOI'O W HOPMAJIbHOI'O paCHpeHCHCHHﬁ;




YMEHHUE HCIIONIb30BaTh CBOMCTBA M3YUEHHBIX PaCHpElEeNICHUN JUIsl PELeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YUCEI, METO/IbI BHIOOPOYHBIX
WCCIICIOBAaHMI; yMEHHE NPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHUE OIEPUPOBAThH
MOHATUSIMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COUETAaHUM, UNCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHHe NpUMEHATh KOMOMHATOPHBIE (PAKTBI U PaCCy>KICHUS
IUISL PEeIICHHsI 3a/1a4; OLEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHUIN; COCTABIATH

BEPOSATHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH MOMYyYEHHBINH Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, IPsAMAas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJa, IUIOCKUM YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHbINU
YToJI, CKPEIIUBAIOIIUECS IpsMBIC, MAPAJLIEIBHOCTh M INEPHEHAUKYIIPHOCTDh
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIY IpPSAMBIMH, YroJl MEXKIYy NpSIMOM U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSIHHE OT TOYKH IO INIOCKOCTH,
pacCTodaHrue MCEXKAY IMIPAMBIMH, PACCTOAHUC MCKAY INIOCKOCTAMH, YMCHHUC
UCMOJb30BaTh IpPHU pEIIeHUH 3a7ady HU3yuyeHHble (aKThl M TEOPEMbI
MJITAHUMETPUHU; YMEHHE OILICHHBATh pa3MeEpbl OOBEKTOB OKPYKAIOUIETO MHDA;
CTPOUTh MAaTEMAaTUYECKHUE MOJEIM C IOMOILBIO N€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU IMPAKTHYCCKUC 3a1a4n

10
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YMeHne onepupoBaTh MOHATHAMH: IUTOmAnb (GUrypsl, 00BEM QUTYpHI,
MHOT'OI'PAaHHUK, IPABUIbHBI MHOTOTPAaHHHUK, CEYEHHE MHOIOIPaHHUKA, KyO,
napajuiefienunesa, Npu3Ma, NupamMuaa, (Gurypa MU TMOBEPXHOCTb BpallleHus,
LWINHAP, KOHYC, wiap, cdepa, miomans chepsl, IUIOMAAb MOBEPXHOCTU
MUpaMHIbl, TpPU3MBL, KOHYCa, LMIUHApPA, OO0BEM KybOa, NPSIMOYrOJILHOTIO
napajuiejenumesa, nupaMuasl, IpU3Mbl, TUIMHAPA, KOHYCa, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHUS KOHyca M I[WIMHAPA, NapajuleIbHbIE OCH WIH
OCHOBAHHIO, CEUeHHE I1apa, IUIOCKOCTh, Kacaromasics chepsl, LIUIUHIpPA,
KOHyCa;  yMEHHE  CTPOUTb  CEYEHHE  MHOIOTpaHHHKa,  HU300pa’kaTh
MHOTOI'PaHHUKH, (PUTYPBI M MOBEPXHOCTH BPAILLCHUS, UX CEUEHHs, B TOM YHCIIE C
IIOMOIIBKD  JJIEKTPOHHBIX  CPEACTB;  yMEHUE  IPUMEHATH  CBOMCTBA
reOMETPUUECKUX (UTyp, CaMOCTOATENBHO (OPMYIMPOBATH  ONpEACTCHHS
u3ydaeMbIx GUryp, BBIIBUTaTb THUIOTE3bl O CBOWCTBaX U MpPHU3HAKAX
reoOMeTpruecKux (Guryp, OOOCHOBBIBaTH WJIM ONpPOBEprarb HX; YMEHHE
MPOBOANTH KiIaccu(UKAMIO (QUIYp TO pa3INYHbIM IpPU3HAKAM, BBIIOJIHAThH

HCO6XO,Z[I/IMBIC AOMOJIHUTCIIBHBIC TTIOCTPOCHUA

YMeHune OIICpHUPOBATH MOHATUAMU: JIBUKCHHUE B IMPOCTPAHCTBE, HapaJ'IJ'IeJ'H)HBII\/’I

TIEpCHOC, CUMMCTpUA Ha IUIOCKOCTU H B IMPOCTPAHCTBE, MOBOPOT,




npeoOpa3oBaHue MoJ00Ms, 0100HbBIE (PUTYPBHI; YMEHUE PACIIO3HABATH PABHBIE U
noJo0Hble (Urypbl, B TOM 4HCI€ B IPUPOAE, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BAaTh T€OMETPUYECKHE OTHOLICHHUS NpPU PEIISHUH 3ajad; HaXOIHUTb
reOMETPUUYECKUE BEIMYUHBI (UIMHA, Yroj, IUIoWaab, 00BEM) NpU pelIeHHH
3aa4 U3 JApPYruX Y4YeOHBIX NPEIMETOB U M3 pEAJbHON JKU3HU; YMEHUE
BBIUUCIIATh T'€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yroj, IUIoumaas, OO0BEM,
IUIOIIAb MOBEPXHOCTH), MCHOJIB3ysd H3y4eHHbIE (OPMYIbl U METOABI, B TOM
qUCIIe: IUIOLIA/b IOBEPXHOCTU MMPaMUIbl, IPU3MBbI, KOHYCA, LIMJINH]IPA, IJI01IA/b
cdepnl; 00bEM Kyba, MPSIMOYTOIILHOTO TMapajuIeIeuIea, TUPAMUJIbI, TPU3MBL,

HUWIMHAPA, KOHYCa, miapa, YMCHHE HaXOAWTb OTHOIICHUC 00BEMOB HOI[O6HBIX

¢uryp

12
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VYMmenne ONICpHUpPOBATh IMOHATHAMU: IMPAMOYIOJibHasA CHCTEMa KOOpAWHAT,
BEKTOpP, KOOPAHMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIIO, Pa3jioKeHHE BEKTOpa Mo 0a3ucy, CKaaspHOEe
MIPOU3BEICHNE, BEKTOPHOE IPOU3BEICHHUE, YrOJI MEKIY BEKTOPAMH; YMCHHE
HUCITOJIB30BATh BeKTOpHLIﬁ n KOOpI[I/IHaTHI)If/'I METO JJIA pemicHuAd

TeOMCTPHUYCCKUX 3aaaY U 3a4a4 APpYTHUX y‘le6HI>IX npeaMETOB

YMeHne BbIOMpATh MOIXOJSANIMNA METOJA IS pelICHUs 3aJadd; TOHMMaHHE
3HAYMMOCTU MATEMATUKH B U3YyYCHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIIGHUH; YMEHHE paclio3HaBaTh IMPOSIBICHHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHE TMPUBOJIUTH TPUMEPHl MATEMATUUYECKUX  OTKPBITHI

POCCUICKON X MUPOBOM MaTeMaTU4E€CKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUE IpOoH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. JleWcTBus ¢ apudMETHYECKHUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenenp ¢ uenbiM nokasateneM. CTeneHb C palUOHANbHBIM Ioka3aTeneMm. CBoiicTBa
' CTETEHU

15 CuHyc, KOCUHYC M TaHT'€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiicTBuTenpHble yKcaa. ApupMeTHYecKHe Onepanuu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpuGnmxEHHbIC BBHIYMCICHUS, TPABWIA OKPYIJICHUS, MPUKUAKA M OIIEHKA pe3yibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [enbie u IpOOHO-paIOHATBHBIEC YPAaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS

2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuIecKue HEpaBEHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu

3.1 OyHK1us, ciocoOs! 3aganust GyHkuuu. I'paduk Gynkiun. Bzaumuo oOpatHbie QyHKIUH.




Yérnple n Heu€THBIe pyHKIMU. [leproanueckue GpyHKINH

OO6nacth omnpeneneHuss U MHOKECTBO 3HaueHH QyHkiuu. Hynu ¢yakuun. [TpomexyTku

3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl U MUHUMYMBI
¢bysakun. Hanbomnpiee 1 HauMeHbllee 3HaYeHue (QYHKIIMU Ha MPOMEXKYTKE

33 Crenennast QyHKIMS ¢ HAaTypalbHBIM W LEIBIM IMOKa3zarenem. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu

36 Touku pa3psiBa. AcuMNTOTH TpadukoB GyHkiui. CBoicTBa (PyHKIMH, HETIPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmya ciI0KHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

42 [TpuMmeHeHre MPOU3BOIHON K UCCIIEIOBAaHHUIO (YHKIIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
5) MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaTtopuka
7 Ceomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 Koopaunaatsl 1 BEKTOPHI




		2025-12-04T11:52:15+0500
	Кугаевская Елена Дмитриевна




