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MNOACHUTEJIBHASA 3AIINCKA

YueOHbii Kypc «BeposSTHOCT, M CTaTUCTHKA» YINIYOJIEHHOTO YpPOBHS
ABJIAETCSI TMPOJOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca
yriayO0aEHHOTO YPOBHS HAa YPOBHE CpeqHEro o0iero oopazoBanusi. Y 4eOHBIN Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y 00YyUArOIINXCSI CTATUCTUYECKON KYJIBTYPhI U
MMOHMMAHMS POJIM TEOPUHU BEPOATHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
U3YUYEHUS! CIy4YalHBIX COOBITUH, BETWYMH M TpoleccoB. [Ipu u3yueHum Kypca
oOoramaroTcsi MPEACTAaBICHUS OOydYalolUXCsS O METOoJaX HCCIEeIOBaHUs
U3MEHUYMBOTO MHpPA, pPaA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MaTE€MaTUYECKUX METOJO0B IO3HAHUS KaK HEOTBEMIJIEMOW YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopepxaHne y4yeOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTYYEHHBIX MPU U3YUYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE NPEACTABICHUNA O CIly4ailHBIX BEJIIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
HanOoJiee yrnoTpeOUTEIbHBIX U OOIINX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIsL  ONMCaHUS  AHTPONOMETPUYECKUX U JIeMOrpapuueckux  BEJIMYHUH,
NOTPEIIHOCTE B pa3jInyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il Ji1 OCBOSHUS BEPOSATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATMCTaM HE TOJIbKO MH)KEHEPHBIX
CHEIUATbHOCTEM, HO TaKXe COLUAIbHBIX M TCHUXOJOIMYECKUX, MOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT amnmapaT
aHaiM3a OONbIIMX JaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaET
00CyX/IeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YyHIAAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
MMEIOILIETO MaTeEMaTHIECKY10 (hOpMaIU3aIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMU LEISIMA B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTP U CTaTUCTUKa» Ha YIrIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JIsl TOJHOLEHHOIO OCBOEHUS
MaTepuaia JaHHOTO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuM «CrydaiiHble COOBITHSI W BEPOSITHOCTU»  CITY>KHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpPOSITHOCTEH



MEKly 3HAYCHHUSAMU CIIy4YalHBbIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COEPKATEIBHON
JIMHUY 3aHUMAET U3yYE€HUE T€OMETPUYECKOI0 U OMHOMHUAIBHOTO PaCHpeAeIICHUN 1
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacIpeneIeHAsMH.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOydYaloluXcs Ha ONHCAaHUU U
U3YUYECHUU CITyYalHBIX SBJICHUH C IOMOILBIO HEMPEPBIBHBIX (YHKIMHI. OCHOBHOE
BHHUMAaHME YIEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPECIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEJIBHOE H3Y4YEHHE CBSI3U
MEXIY CIy4YalHbIMM BEJIMYMHAMH W ONHCAHHE OTOH CBSI3M C IOMOILBIO
Kod(phuULIeHTa KOPPEJSIIMM U €ro BBIOOPOYHOTO aHajiora. JTU DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOro 0O0I1Iero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCA Ha CBEICHUS W3
KYpCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2neMEHT  colepKaHusA, KOTOPBIM  MpeaIaraeTcs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C pacIpeieIeHUEM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
ABJIIETCS] AKTYaJbHBIM ISl OyIylmMX aOUTYpPHEHTOB, MOCTYNAIOIIMX HA YyYeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAyKaMH, IICHUXOJIOTHEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCT M CTAaTUCTHKa» Ha
yriIyOJI€HHOM ypoBHE oTBoaMTCs 68 yacoB: B 10 kmacce — 34 gaca (1 dac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cs3ubI rpad, nyTu B rpade: nukisl u uend. CteneHsb (BaIEHTHOCTH)
BepunHbL. ['padsl Ha TiockocTU. JlepeBbsi.

Crny4aliHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO COOBITHSA. Bau3ocTh 4acTOTH U
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu Haj COOBITUSIMU: MepecedeHue, 00bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydaliHOTO
skcriepumenTa. Gopmyiia nonHou BeposTHOoCcTH. Popmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciiy4aiiHbIl ONBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCHMBIX MCIIBITAHUN 1O MEepBOro ycrexa. llepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
Hprorona.

Cepusi He3aBUCHMBIX ucnblTaHuW bepHymu. CrydaitHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas  BennunHa. Pacnpenenenune  BeposAtHocte.  [{marpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BesmunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMMAJILHOE.

CoBMeECTHOE pachpenesieHHe JBYX CIyYalHbIX BeaW4YuH. HesaBucumble
CIIy4aillHble BEJIMYMHBL.MATeMaTH4YEeCKOE OXHUJAHUE CIyYalHOW BEJIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHsS]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(cTtpaxoBaHmue, JoTepes). MaTemMaTHYEeCKOe OXHIaHWE OWHAPHOW ClydalHOMI
BEJIMYMHBI. MaTeMaThuueckoe OKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIUYUH.
MaremaTnueckoe OKUJaHUE FEOMETPUYECKOTO 151 OMHOMMAIIEHOTO
pacrpeneaeHui.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIIMYMHBI
(pactipenenenust). Jucriepcusi OMHApHOU CIydallHON BEIMYMHBL. MaTeMaTHYECKOe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQpPTHOE  OTKJIOHEHHE  OMHOMHUAILHOTO
pacnipenenenusa. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpenencHusl.



11 KIIACC

HepaBenctBo YeOwiméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akon
Oonpmimx  uyucen.  BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTENIIMX TUIIOTE3 C IOMOIIBIO U3YUYEHHBIX PACIIPEACIICHUN.

HenpepsiBHbIE cilydaiiHble Beau4MHBL. [IpuMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHuI0. 3a1aun, NPUBOASIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
NO0Ka3aTeIbHOIO pacnpezesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenus. yHKIUs INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIIPEIEIICHMUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppemsiiui.  CoBMecTHble  HaOMIOAEHMS JBYX  BelIMYUH. BbpIOOpoYHBII
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEMHON CBS3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LIEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCcyKAeHUI, BOCHPUUMYHUBOCTD
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvecKoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP



Oynymel mnpodeccnrt W Ppeaqnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTeMaTHYECKOM HapaBJIEHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLUATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYeCKUMX 3HAHUM JUIsl penieHus 3agad B 00JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY KalOIEl Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTUS I[MBUJIM3AIMU, OBJAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypol KakK CpEICTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISAITh IMPOEKTHYID U HCCIEIOBATEIbCKYIO JESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIC IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBATH
ompeieSIeHUs TIOHSITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUupUKaIuy,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSIX, MpeAjiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢ y4éToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OpMUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 0ObeKTa, SIBJICHU, MpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00ObEKTaMU, SIBJICHUSIMHU, TPOLIECCAMH;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH Je(UIIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAILMIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUSA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1aud,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3ULIMMA, B KOPPEKTHOU (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 33J1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoIEecca M pe3ysbTaTa pEHIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEUICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBUSAM, OOBSICHATH MPUIUHBI
JTOCTIDKCHHSI WU HEOCTHKEHUS PE3YIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mTpu pemieHnH yYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JIeATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOoThl, pacrupeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX AaTh IMPOIECC W Ppe3yJbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNoOBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaH[bI, OIICHHBATh
KaueCTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CPOPMYITMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayIuTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, 1enb, LUK, JIEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;
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CBOOOJHO OIEPUPOBATH TMOHATHUAMM: CIyYallHBIA SKCIEPUMEHT (OIbIT),
CIIydyailHO€ COOBITHE, AJIEMEHTAPHOE CIy4dailHOoe cOObITHE (PJIEMEHTAPHBIA HCXOJ)
CIIy4allHOTO  OMbITa, HAXOJIUThb BEPOATHOCTH COOBITUM B  ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOAUTh U (OPMYJIMPOBATH
COOBITHS:  TepecedeHue, OObEeIWHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
IPOTHUBOIIOJIOXKHOE JAHHOMY, UCIOJIb30BaTh AUArpaMMbl Dilsiepa, KOOPAUHATHYIO
OpSIMYIO JUJIsl PELIEHUs 3a]1a4, M0JIb30BaThCsl (OPMYIION CII0KEHUS BEPOSTHOCTEH
JUISL BEPOSITHOCTEM JIBYX U TPEX CIy4alHBIX COOBITUH;

OIEpUPOBAaTh  IOHATUSAMM: YCIOBHAsI  BEPOSATHOCTb,  YMHOXKCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4alilHOTO OIIbITa, MCIONb30BaTh (OPMYIy IOJHOW BEPOSITHOCTH, (OpMYIy
baiieca npu pelieHuu 3a1a4, onpeAesaTh HE3aBUCUMOCTb COOBITHI 1O popMyJie U
10 OPraHM3alUU CIyYaHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWHATOPHBbIE (OPMYJBI [JIsl TEPEUUCICHHS
AJIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOTO OIIbITa, PELICHUS
3aJa4 10 TEOPUH BEPOSTHOCTEH;CBOOOIHO ONEPUPOBATH MOHATHUAMHU: OMHAPHBIN
CIIy4aliHbIil OMBIT (MCHBITAHUE), yCIEX WU HeyJaua, HE3aBUCHUMBbIE HCIbITAHUS,
cepHsl UCHBITAHWM, HAaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOr0 YCIEXa, B CEPUM HCIBITAHWW bepHysuM, B ONBITE, CBA3AHHOM CO
CJIy4ailHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciy4ailHas BeJIUYMHA,
reoMeTpuYecKoe, ONHOMUAIILHOE paclpeesICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpEIEICHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeiesieHusl BYyX CIydalHbIX
BEJIMYUH [UISl BBIJCICHUS PACIpPEACIICHAs KAXKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOr0 OKUJAHUs CIIy4aliHOW BEJIMYUHBI (pacnpeiesieHus ), IPUMEHATh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IPU PEUICHWH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMUAIBHOTO U T€OMETPUUECKOTO pacrpeiesieHuH;

CBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA IAUCIEPCUU CIIYYAWHOW BEJIMYHUHBI
(pactipeiesieHusi) TPU PEILIEHUU 3a/lad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO PacCIpeIeICHUN.

K konmy 11 kinacca oGyyaronuiicss Hay4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O TAHHOM BBIOOPKE U OLIEHHBATh
XApaKTEPUCTUKU TIEHEPaJbHOW COBOKYIHOCTH JAHHBIX IO BbIOOPOYHBIM
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xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W MPOBEPSTH MPOCTECHUIINE
CTaTUCTHUYECKHUE THITOTE3bI, OJIB3YSICh H3yYCHHBIMU PACTIPEICIICHUSIMU;

NPUBOJUTH  TPHUMEPHl  3a7ad, MPUBOAAIIMX K  TOKa3aTeIbHOMY
pacmpeneNneHnto, 3a7ad, MPUBOMIIINX K HOPMaJbHOMY  pacHpeesICHUIO.
OnepupoBaTh MOHATUSAMU: (DYHKIHS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIHHOTO
pacnpeneneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacipeIeseHus,
(GYHKIUS TUIOTHOCTH M CBOMCTBA HOPMAIIBHOTO PACIIPE/ICICHHUS;

omnpenensaTh  KOdPPUIMEHT  JTHMHEWHOW  KOPpEeTSIUH,  BBHIOOPOUYHBIN
KO3 hULIHMEHT KOPPEIISALUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

12

HaunmenoBaHmue pa3ae/ioB U TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne i/m KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI
1 DneMeHTHl Teopun rpados 3 https://m.edsoo.ru/Y6UOW6020
C i , i 0
) Jy4aiiHbIE OTIBITHI ci1yanHme COOBITHS H 3 httos://m.eds00.ru/Y 5SOELD2T
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
coObITusIMH. ClI0KEHHE U YMHOXKEH
3 ) Y e 5 hitps://m.eds00.ru/Q4WOFOHS!
BEPOSITHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HezaBucumblie coObiTUS
4 OneMeHThl KOMOMHATOPUKU 4 1 https://m.edsoo.ru/K3K9W7A8A
Cepuu mocse10BaTeNbHBIX UCTIBITAHUH.
5 Ucnpiranus bepuynau. CiydaiiHblil BBIOOD 5) https://m.eds00.ru/X2S9C2W70
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJIMUMHBI U paclpeaeIeHUs 14 1 https://m.edsoo.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2




11 KJIACC

HaunmenoBaHmue pa3ae/ioB U TEM

13

KoaunuyecTBO 4acos

DJIeKTPOHHbIe (LM (ppOBbIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
3aKoH OOJIBLINX YHCET https://m.edsoo.ru/KOY1B6R30
DJIEMEHThl MAaTEMAaTUYECKON CTATUCTUKU https://m.edsoo.ru/HSL8H5R6R
HenpepsiBHBIE CllydaliHbIE BETUYUHBI
(pacnpenenenus), MoKa3aTeabHOE U 4 https://m.edsoo.ru/L6M9H3LIE
HOpMAaJIbHOE pacIpeieIeHus
Pacnpenenenue Ilyaccona https://m.edso00.ru/X7U8Z3H9P
CBs13b MeXly ClTy4allHBIMM BEJIMYMHAMHU https://m.edsoo.ru/L2S3Z3Y8R
O0600meHne U cucTeMaTu3aus 3HaHUK 11 1 https://m.eds00.ru/O1V9B5L1Z
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBEpPsieMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YNCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIyYalHBIN SKCIIEPUMEHT (ONBIT) U ClIydyalHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOA) CIIy4ailiHOTO
6.3 ONbITa; HAXOJAUTb BEPOATHOCTHM B ONbITAX C PAaBHOBO3MO>KHBIMHU
CIIy4alHBIMU COOBITUAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTH COOBITUI B
M3YYEHHBIX CIyYaiHbIX 3KCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe U OObEIMHEHUE
6.4 JNAHHBIX COOBITHI, COOBITHE, TPOTUBOIIOJIOKHOE JIAaHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMu Diiiepa 1 GOpPMYIIOi CII0KEHHUS BEPOSATHOCTEH
IIPU pEIICHUH 3aa4
OnepupoBaTh NOHATHAMM: YCIOBHAs BEPOATHOCTh, HE3aBUCHMBbIE COOBITHS,
6.5 HaXOAUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXKEHUS, C IOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TprMeHsATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEIICHUH 3a1a4
OnepupoBaTh MOHATUSMU: HCHBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUM, ycIexX W HeyJauda; HaXOAUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBUCHMBIX HCIBITAHUH 7O MEpPBOro ycnexa, HaXOAWTh BEPOSITHOCTH
coObITHI B cepun ucnbITanuii beprymm
6.8 OnepupoBaTh MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paCHpeesIeHue
' BEPOATHOCTEMH, AUarpaMma pacrpeeseHus
11 KJIACC
Kon "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHus
pe3yabTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJIMYNHBITIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTb MOHATHEM MaTEMAaTUYECKOTO  OXXKHMJAHUSA, IPUBOJIUTH




15

IPUMEpPBI TOTO, KaK MPUMEHSIETCS MaTeMaTU4ecKoe OXXKUIaHWE CIy4alHOM
BEIIMYMHBI, HAXOJUTh MAaTEMaTHYeCKOe OXUAAHUE [0  JAHHOMY
pacIpeeneHuIo

5.3
5.4

HNmeTts MMpEACTaBICHHUE O 3aKOHE OOJIBIINX YHCEN

Nwmets MNpeaACTaBJICHHUEC O HOPpMAJIbHOM paclpCACICHUN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
6

6.1

6.2

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U auarpamm. CpeaHee apudMeTuIecKkoe,
MeuaHa, HauOoJIblliee U HaUMEHbIIIee 3HAUYCHHMsI, pa3Max, UCIIEPCUs M CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyualiHbple SKCTIEpUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciyyaiiHOro coObITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHble OMNBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObItus. uarpammsl Diinepa. opmyna caoKeHus: BEpOSsTHOCTEH

6.4

6.5

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmyria mojHOM BeposTHOCTU. HezaBucumeblie cOOBITHS

KomOunaropnoe mpaBuno ymHoxeHus. IlepectaHoBku u dakrtopuan. Yucio
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa

6.6

bunapHblli ciydaliHbIi OmBIT (MCHBITAaHWE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHUMBIX HCHOBbITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCNIBITAaHUN bepHymm

6.7

CnyyvaitHas BenmuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
[Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMHUATBHOE

11 KIIACC

Kon
5

5.1

5.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

YucioBeie XapaKTCPUCTHKHU CJ'Iy'—IﬂfIHI:IX BEIINYHNH: MAaTEMAaTUYCCKOE OXHIAaHHUCEC,
JUCTepCUsl U CTaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl MpUMEHEHHs] MaTEMaTHYECKOIO
OXKUJaHMs, B TOM 4YMCIE B 3aJa4yax M3 IOBCEIHEBHOM >XM3HU. MareMaTuueckoe
OXKHJlaHue OMHApHOH cilyyailHOM BenMuuHBI. MareMaTHyecKoe OXHJIAaHHE CYyMMbI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe 0XKMIaHNuEe U JUCIIEPCUsl TEOMETPUUECKOTO U
OMHOMHUAIBHOTO pacIpeieeHH

3akoH OONBIIMX YHCEN M €ro poiib B HaykKe, MpHUpojae U olmiecTBe. BriOOpoUHBIi
METOJI UCCIETOBAaHUN

5.3

[IpuMepsl  HENpepbIBHBIX  ClIly4allHBIX  BeJWYMH. lloHATHME O  IUIOTHOCTH
pacrpenenenus. 3agadu, NpUBOASIINE K HOPMaIbHOMY pacnpenenenuto. [lonarue o
HOPMaJIbHOM paclpeacIeHun
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSI

Kon
nposeps
eMOoro
TpeboBa
HUSA

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Brnanenne meromamMm J10Ka3aTesbCTB, AITOPUTMAMM DELICHHs 3a1a4; yMEHHUE
(GopMyIMpOBaTh U ONEPUPOBATH MOHATUSAMHU: OINPENEIEHUE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JJOKA3aTEIbCTBO, PAaBHOCUIIbHBIE (POPMYIINPOBKHY;
OPUMEHATh HX; YMeHHe (opMyaupoBaTb OOpaTHOE M IMPOTUBOIOJIOKHOE
YTBEPKJICHHUE, NPHUBOIUTH MPUMEPbl M KOHTPIPHUMEPHI, HCIOJIb30BATH METOJ
MaTEMaTUYECKON WHAYKLUUHU; IPOBOAMTH JOKA3aTEIIbHBIE PACCYXKICHMS IIpU
peleHun 3a/1ad, OLCHUBATh JOTMYECKYIO NPABWIBHOCTh PACCYKICHUN; yYMEHUE
OIEpUPOBATh  IOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, OIEpalUU  HaJ
MHOXKECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA anmapar Juis
OIMCaHUs PEabHBIX IIPOLIECCOB U ABJIICHUM U NPU PELICHUU 33Ja4, B TOM YUCIIE
U3 JIpyrux Y4yeOHbIX NPEIMETOB; YMEHHE OIEepUpOBaTh MOHIATUSIMU: Tpad,
CBSI3HBIN Ipad, 1epeBo, LUK, rpad Ha MIOCKOCTH; yMEHHUE 3a/1aBaTh U ONKCHIBAThH

rpadpl pa3IUYHBIMEU CIIOCOOAMU; UCTIOJIH30BATh Ipadbl IPHU PEIICHUN 3a/1a4

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YHCIIO, [IEI0E YHCIIO, CTENEHb C
LeJIBIM TI0Ka3aTesleM, KOPeHb HATypalbHOM CTENEHH, CTENEeHb C palMOHAIbHBIM
nokasaresieM, CTETIeHb C JeHCTBUTENFHBIM TI0Ka3aTeNneM, JiorapudM ducia, CHHYC,
KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YHUCIIA, OCTATOK 10 MOJIYJIO, PaliOHAIbHOE
YHUCJIO, HppaluOHAJIBHOC qucjio, MHOXXECTBa HaTypaJIbHbIX, OEIIbIX,
pallMOHATIBHBIX, JIEHCTBUTENbHBIX YHCEN; YMEHHME HCIIOJIb30BaTh MPU3HAKU
JETMMOCTH, HAaUMEHBIIMK OOIIHMIA NeTUTEeNh W HaWuMEHbIIEe 00Imee KpaTHoe,
anroput™  EBKIMaa mpu  pelmieHuM  334ay; 3HAKOMCTBO C  Pa3iIUYHBIMU
MO3UIMMOHHBIMU CHUCTEMaMM CUHHCJICHUA; YMCHHEC BBIIIOJIHATH BBIYHCIICHHUC
3HaYeHUH U TpeoOpa3oBaHMs BBIPAKEHUHA CO CTEMEHAMU U Jiorapudmami,
npeoOpa3oBaHus JPOOHO-PAlMOHANBHBIX BBIPAKEHUN; YMEHHE OINEepUpOBaThH
HOHSATHSAMMU: MOCJIEI0BATENbHOCTb, apupmeTnyeckas nporpeccus,

reOMEeTpUYecKasi Mporpeccus, OECKOHEYHO YOBIBAIOIIas TeoMEeTpUYecKast
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Iporpeccus; yMEHHe 3aJaBaTh MOCIECI0BATEIbHOCTH, B TOM YHUCIE C INOMOILBIO
PEKYPPEHTHBIX (HOpMYJ; YMEHUE ONEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMILJIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4HCIIa,
dopma 3amMcH KOMIUIEKCHBIX 4YHcesl (FeOMETpUuecKasi, TPUTOHOMETpUYecKas U
anreOpanyeckast); yMeTh  HPOM3BOIUTH  apu(MeTHUYeCKue JCUCTBHS ¢
KOMIUIEKCHBIMU YHMCJIaMM; IPUBOAUTH MPHUMEPHl HUCIOIb30BAaHHUS KOMILIEKCHBIX
quCell; ONEpUPOBATh MOHATUAMU: MaTpuua 2x2 u 3X3, onpeaenuTenb MaTPULbL,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue OIICPHUPOBATDH INOHATHUAMMU: palulrHOHAJIbHBIC, HppalHOHAJIbHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, norapnq)Mqucxue, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUA U HCPABCHCTBA, HUX CHCTCMbI; YMCHUC OICPHUPOBATH IMOHATHUIMHU:
TOXACCTBO, TOXKICCTBCHHOC HpCO6p330BaHI/Ie, YpaBHCHHUEC, HEPABCHCTBO, CUCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHIIbHOCTb ypaBHeHHﬁ, HCPABCHCTB U CUCTCM;
YMCHHUC pPCIIATh YPaBHCHUA, HCPABCHCTBA W CUCTEMbI C IIOMOMIIBIO Pa3JIMYHBIX
HpI/IéMOB; peuiatb YypaBHCHHA, HEPABCHCTBA U CHUCTEMbI C IApaMETPOM;
MNPUMCHATH YPABHCHUA, HCPABCHCTBA, UX CUCTEMBbI IJII PCUHICHUA MATCMATUICCKUX

3a/1a4 U 3a/1a4 U3 pa3In4yHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHune  omepupoBarh — MOHATHAMHU:  (QYHKOMS,  4YETHOCTh  (YHKIIMH,
NEePUOANYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIWH,
SKCTpeMyM (yHKIUM, HauOoJblllee M HaUMEHbINEe 3HAuYeHUs (QYHKIUH Ha
MPOMEXKYTKEe, HelpepbIBHAS (PYHKINS, aCUMITOTHI Tpaduka GyHKIUHU, TIepBas U
BTOpas TMPOW3BOAHAS (PYHKIMH, TEOMETPUUYECKUM ¢ (PU3UUYECKHH CMBICT
MIPOM3BOHOM, TEepBOOOpa3Hast, OMPENENEHHBIN HHTErpal; yMEHHE HaXOIUTh
acCUMIITOTHI Tpaduka (PYHKIUU; yMEHUE BBIUUCIATH MPOU3BOIHBIE CYMMBI,
MPOW3BENCHUS, YAaCTHOTO U KOMIO3UIUU (YHKIMH, HAXOAWTH ypaBHEHUE
KacatelbHOW K Tpaduky (QyHKIMK; yMEHHE HAXOIUTh IPOU3BOJHBIC
DJIIEMEHTapHbIX  (QYHKIWH; yMEHHE  HCMOJb30BaTh  MPOU3BOAHYIO IS
ucciaenoBaHus (DYHKIUH, HAaXOAWTh HAWMOOJNBIINE W HAMMEHBIINE 3HAYCHUS
GyHKIMH; CTpOoUTh TpadUKH MHOTOYWIEHOB C HCIOJNB30BAaHHEM armapaTa
MaTEeMaTUYeCKOr0 aHaIW3a; TMPUMEHITh NPOU3BOAHYIO JUIA HAXOXKICHUS
HaWJIy4llIero pemeHus B IPUKIAIHbIX, B TOM YHUCIE COLIMAIbHO-3KOHOMUYECKUX U
bu3MYeCKUX 3a/lavax; HAxXOIWUTh IUIOMAAN U OO0BEMBI (GUTYP C TIOMOIIBIO
WHTErpajia; IpUBOAUTH MIPUMEPHI MATEMATUYECKOTO MOJIETUPOBAHUS C TOMOILBIO

nudepeHIaTbHBIX YPaBHEHUH




19

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk QyHKIUH, oOparHas (yHKIWS,
KoMmro3unusi  (GpyHKuMH, smHeWHas —(yHKOMsA, KBagpaTH4HAs  QYHKIHA,
paunoHanbHas (QyHKIMS, CTeTeHHas (YHKUUS, TPUTOHOMETPHUYECKUE (PYHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TTOKa3aTeNbHas U JorapudmMuaeckas
GyHKUMU; yYMEHHE CTPOWTHh TpaduKd H3YYCHHBIX (YHKUUH, BBIIOIHATH
npeoOpa3oBaHust rpaguKoOB (QYHKIMH, HCHONB30BaTh TpaduKd JUIS U3YYECHUS
IPOIIECCOB M 3aBUCHMOCTEH, IIPU PEUICHUH 33]a4 U3 JPYTUX YUeOHBIX MPEIMETOB
U 33724 W3 peaJbHOI JKM3HU; BBIpAXaThb (OPMyJaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH; HCIOJb30BAaTh CBOWCTBA W rpaduku (QyHKIUE A0 penieHus
ypaBHEHUI1, HEPABEHCTB M 3aja4 C MapaMeTpaMu; U300pakaTh Ha KOOPAWHATHON

IJIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJjaul pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI,
JOJIM M 4YacTH, Ha JBIKEHHE, padOTy, CTOMMOCTb TOBapoOB M YCIJYT, HAJOTH,
3amaud U3 00JacTH YHpaBIeHHWS JUYHBIMA W CEMEHHBIMH (HUHAHCAMH);
COCTABJIATh BBIPAXKCHUSA, YPABHEHUs, HEPABCHCTBA U UX CUCTEMBI IIO YCIIOBHIO
3aJlaud, MCCJIEI0BaTh IOJIyYEHHOE pPELICHHE M OLEHHMBATh IPaBIONOA0OHOCTH
pe3yJbTaTOB; YMEHHE MOJIECIUPOBATh PEAIbHBIC CUTYAllMH Ha A3BIKE MATEMATHKU;
COCTABJIATh BBIPAXKCHUS, YPABHEHUs, HEPABCHCTBA U UX CUCTEMBI IO YCIIOBHIO
3aa4d, MCCIEAOBATh IIOCTPOEHHBIE MOJEIHM C HCIOJIb30BaHUEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyUYEHHBIH pe3ybTar

YMeHue onepupoBaTh MOHATUSIMHU: CpefqHee apupMeTHyecKoe, MeauaHa,
HauOoJblllee M HaMMEHbIIee 3HAYeHUs, pa3Max, JUCHEepCHUs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIOBOro HalOopa; YyMEHHME U3BJEKaTb, WHTEPIPETUPOBATH
uH(poOpMalMIo, TMPEACTaBIEHHYI0 B Tabauuax, Ha JAuarpaMmax, rpadukxax,
OTPaXKAIOIyI0 CBOMCTBA pEAJbHBIX NPOLECCOB U SBJICHWM; IPEACTABIATH
uH(GOpPMaLIMIO C TOMOIIBIO TaOJMUI] U JUarpamMm; HCCIIENOBaTh CTAaTHUCTUYECKUE
JTaHHbIe, B TOM YHCJEe ¢ MPUMEHEHHEM TpapHUuecKUX METOJOB U AIIEKTPOHHBIX
CPEACTB; Tpa(UUeCKd HUCCIEA0BaTh COBMECTHbIE HAONIOJCHHUS C IOMOILBIO

AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MOHATHAMM: CIyYailHBIM ONBIT M CilyyaiiHOoe coOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHUS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C
UCTOJIb30BaHUEM TIpaUUYEeCKHX METOA0B; HPUMEHATh (OPMYJBI CIOKEHHUS H
YMHOKEHUSI BEPOSITHOCTEH, opMyIly MOJIHOM BepoATHOCTH, popMmyy bepHyruu,

KOMOWHATOpHbIE (akThl M (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH pPEaJTbHBIX
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10

cOOBITHI;  yYMEHHE  OIEpUpOBATh  IMOHATUSAMHU:  ClOyyailHas  BEJIMYMHA,
pacnpenesieHue BEpPOSTHOCTEH, MaTEeMaTHYECKOE OKMJIAHUE, IUCIEPCUS U
CTaHJApTHOE OTKJIIOHEHWE CIIy4ailHOW BEIMYWHBI, (YHKIMH paclpelieieHus u
IUIOTHOCTH PaBHOMEPHOIO, II0KA3aTEJIbHOTO M HOPMAJIBHOIO paclpeacieHul;
YMEHHUE UCII0Ib30BATh CBOMCTBA U3YUYEHHBIX PACIIPEACICHUN I PELICHUS 3a/1a4;
3HAaKOMCTBO C IIOHATUSIMM: 3aKOH OOJIBIIMX 4YHCEJ, METObl BBIOOPOUYHBIX
UCCIICIOBAaHMI; YMEHHE NPUBOIUTH NPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
yucel B MPHUPOJHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE OIEpUpPOBATh
MIOHATUSMH: COYETAHUE, NIEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO IIEPECTAHOBOK;
6uHom HproTOHa; yMeHME NMPUMEHATh KOMOMHATOpHBbIE (DAKThl U PACCYKICHUS
JUISL pelIeHMsl 3ajjayd; OLEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; COCTaBISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘l@HHBIfI pe3yjibTar

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, IPsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIUYMHA YIUIA, IUIOCKUHN YTOJI, ABYTPaHHBIM yroJj, TPEXTPaHHBII
yTOJI, CKPEIIMBAIOIIUECSH MPSAMBIE, MapaUIEIbHOCTh U IMEPHEHAMKYJIIPHOCTD
OpSIMBIX M IUIOCKOCTEH, YroJd MEXAY MPsAMBIMH, YroJll MEXIy HpsIMOH U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JO INIOCKOCTH,
pacCTOsIHUE MEXKIYy IMpPSAMBIMU, pAacCTOSHUE MEXKAY IUIOCKOCTSAMH; YMEHHUE
MCIIOJIb30BAaTh NP PEIICHUH 337a4 U3yYeHHbIe (aKThl U TEOPEMBbI IUTAHUMETPHH;
YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHUPA; CTPOUTH
MaTE€MaTU4YeCKHe MOJEIN C IOMOIIBI0 I'€OMETPUYECKHUX IOHATHA M BEJIMYUH,

peliaTh CBA3aHHBIC C HUMU MTPAKTUYCCKHUEC 3a]a4n

YMeHue onepupoBaThb HOHATHAMM: IUTOIAAb (QUIYphl, 00BEM  (UTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBI MHOTOIPAaHHHUK, CEUYEHHWE MHOTOTpaHHMKaA, KYO,
napajjeNnenunes, Npu3Ma, NOHpamuaa, ¢GUrypa M MOBEPXHOCTh BpalleHHUs,
WIMHIpP, KOHYyC, Mmap, cdepa, MmiIomaas c@eppl, IUIOMIAJb HOBEPXHOCTH
OUPaMUbl, TPU3MBI, KOHyCa, LMIMHIApa, O00BEM Kyba, MNPSAMOYTOJbHOTO
napajuiesienunena, MnupamMHuabl, TpU3Mbl, LWIMHIpa, KOHYyca, IIapa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHUs KOHYCa U LIUINH/pa, apauIeIbHbIe OCH WIM OCHOBAHUIO,
CeUeHHe IIapa, IUIOCKOCTb, Kacaromasicsi cdepbl, IWIMHIAPA, KOHYCa; YMEHHE
CTPOUTH CEYEHHE MHOIOrpaHHMKa, H300pa)kaTb MHOTOIPAaHHHMKH, (UTYpbl U
MOBEPXHOCTU BpAIllEHUs, UX CEYEHHS, B TOM YHUCIIE C MOMOUIBIO 3IEKTPOHHBIX
CPEeICTB; YMEHHE MPUMEHSTh CBONCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOSTEIEHO

bopMyTUpOBaTh OMPEACICHUS HW3y4YaeMbIX (UTYp, BBIIBUTATh THUIIOTE3Bl O
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CBOWCTBAX M TIPU3HAKAaX TEOMETpUYECKHX (uryp, OOOCHOBBIBATH WU
ONpoBepraTh UX; yMEHHE MPOBOIUTH KiAacCUPUKALKIO (GUTYp MO PazIUUYHBIM

IMpU3HAaKaM, BBIIIOJIHATH HGOGXOI[I/IMBIG JOIMOJIHUTCIIbHBIC TIOCTPOCHU A

11

YMeHue onepupoBaTh NMOHATHUSIMH: ABM)KCHHE B MPOCTPAHCTBE, MapajuieIbHBIN
NEepeHOC, CHMMETPUS Ha IJIOCKOCTH U B TIPOCTPAHCTBE, MTOBOPOT, MPeOOpa3oBaHme
nonobus, MmMogoOHBIE (UTYPBI, YMEHHE pacro3HaBaTh pPaBHBIE U TOJIOOHBIE
Gurypel, B TOM 4YHCJIE B NPUPOJE, HUCKYCCTBE, ApXHUTEKTYpe; HCIOJIh30BATh
TEOMETPHYECKHUE OTHOIICHUS TPH PEIICHUU 33a7ay; HAXOJUTh T'€OMETPUUYCCKUE
BCJIMYMHBI (JJIMHA, YTOJI, IUIOMIAJbh, O0BEM) MpPU pEIICHUHM 3ajad U3 JPYTHX
Y4EeOHBIX MTPESIMETOB U U3 pealbHOU KU3HU, YMEHUE BBIYUCIISATH TCOMETPHUCCKHE
BEJIMYMHBI (JITTMHA, YTOJI, IJIONIAb, 00BEM, IJIONIAh MOBEPXHOCTH), UCIIONB3YS
W3y4YCHHBIE (DOPMYJIBI U METOBI, B TOM YHCIIE: TUIOIIAb IIOBEPXHOCTH MTHPAMH/IBI,
OpU3MBI, KOHyCa, HWIMHAPA, IUIOMAnAb cepbl; 00bEM Kyba, MPSMOYTOJIBHOTO
napajvielienunena, MUPAMHIbI, TPU3MBI, [WIMHIPA, KOHycCa, IIapa; yMEHHUE

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYD

12

13

YMmenue OIICPHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTECMa KOOpAMWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPAWHATHI BEKTOPA, CyYMMa BCKTOPOB, IHIPOU3BCIACHHC
BCKTOpa Ha 4YHMCJIO, PA3JIOKCHUE BCKTOpa IO 633140}/, CKaJIIpHOC MPOU3BCACHUC,
BCKTOPHOC TMPOU3ZBCACHUC, YIOJ MCXKIAY BCKTOpaMH; YMCHHC HUCIIOJIb30BATh
BGKTOpHLII\/JI n KOOpI[I/IHaTHHﬁ MCTOA AJid PpCHICHUA TCOMCTPUYCCKUX 3aaad U

3aJa4 APYrux yuyeOHBIX MPEIMETOB

YMmeHue BBIOMpaTh MOAXOIAIIMNA METOA JJIs PpeIIeHUs 3aJadyd; I[OHMMaHHUe
3HAYMMOCTH MAaT€MaTUKU B U3yYE€HUH IMPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U
ABJICHUM; YMEHHUE PACIIO3HABATh MPOSIBICHUE 3aKOHOB MATEMATUKU B MCKYCCTBE,
YMEHUE MPUBOIAUTh NPHUMEPHl MAaTEMaTUYECKMX OTKPBITMM PpPOCCHUHCKOM U

MHUPOBOM MaTeMaTU4eCKON HaAyKH
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u nensie uncina. [Ipu3Haku 1eMMOCTH LIETIbIX YHCe

12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH

13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU

14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palMoHalIbHBIM Toka3aTeneM. CBolicTBa
' CTENEHU

15 CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uyucna. [lecaTnynabple U HATypaibHbIE JOTapUPMBbI

HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHUS, TPABUIIA OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3ylbTaTa BEIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPABEHCTBA

2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS

2.2 HppanyonaibHble ypaBHEHUs

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEHCTBA

2.7 [TokazarenbHbIe U JTOrapuhMUIECKUE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHMs, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Martpuiia CuCTeMbl JIMHEWHBIX ypaBHeHUN. OTpeienuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKh

3.1 Oynaknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkumn. B3aumuo oOpaTHbIE
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¢ynkuuu. YétHeie n HeuéTHBIC pyHKIMU. [leprnogmueckue GpyHKIuM

OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.

[IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.

3 Makcumymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee ¥ HauMeHbllee 3Ha4YEeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 [oka3zatenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknumidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBoanas ¢pynkiuu. [IponsBoHbIE FI€MEHTAPHBIX (PYHKIMHA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 KoopauHatel 1 BEKTOPHI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Matremaruueckas Beptukanb. 10—11 kmaccel. YrayOnEHHbIN ypoBEeHb. YUeOHUK
10 BEPOSITHOCTH U CTATUCTHUKE JIJIST PU3NKO-MAaTEMaTHUECKUX KJIaccOB. Bricorkuii

. P., Slmenko U. B./ non pegakuueit Amenxo 1. B.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA
MaremaTtuueckas BepTukaib. 10—11 kimaccel. YTiyOn€HHbIN YPOBEHbD.
MeTonnueckoe nocodue K ydeOHHUKY 110 BEPOSITHOCTU U CTATUCTUKE ISl (PUBHUKO-

MaTEMAaTHYCCKHUX KJIaCCOB
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